[err]
| ndependent |y

noi ety of the formul a: 25 - .

o

alkyl [err] g is one or two; [err] is
sel ected-from hydrogen, [err] [err] is a

32,170-01

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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wherein Ar is a noiety selected fromthe group consi st-
35 -7-

i

—2-

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



15 wherein X is selected fromO, S. NH [err] [err] is

sel ected from hydrogen, lower alkyl [err] | oner al kyl ([err]

25 [err] | ower alkyle[err] are selected from 30 hydrogen
[err] lower alkyl, [err] |lower al koxy and hal ogen; [err] S

sel ected from hydrogen, [err] lower al kyo, [err] 1lower al koxy and
hal ogen; [err] is selected from (=¥ nvieties of the fornul ae:
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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.

20

35
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25 wherein cycloalky is defi ned
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sel ected from hydrogen, [err]
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This invention relates to new compounds
selected from those of the general formula I:

‘Y\S\ '//[)

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:

as



[err] [err] lower alkyl [err] , g is one or two, and err] are as

herein before defined; (b) a noiety of the fornula: .
-9- 5 [err] 10 wherein [err]

i s as hereinbefore defined, (c) a noiety of the fornmula: 15

-5

: O

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

t 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:

10
15

20

{ 28 ‘\\\N,/'QQ\

. 4
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

30

35 37

v maba B



wherein J is [err] lower [err] branched or unbranched,, | ower

al kenyl [err] branched or unbranch- ed, o-lower alkyl[err]
branched or unbranched, -0-l ower al kenyl [erer] branched or
unbranched, 20 t etrahydrof uran, tetrahydrothi ophene, or [err] wherein
Kis [err] |ower al koxy, halogen, tetrahydrofuran,
t et rahydr ot hi ophene or the heterocyclic rrﬁg'nolety 25
wherein D, E,- F and G are sel ected from carbon or nitrogen and
wherein the carbon atons may be optionally substituted with
hal ogen, [err] lower alkyl, hydroxy, 30 -COlower al kyl[err] | ower
al koxy, [erg] | ower alkyl[err] and [err] re as
her ei nbef ore defi necl‘hI 8 i et¥ of t,ha for mul a: 35
-10- s 5 [err]- =0~tower alkyli(C,-C4), CHy) N _
'(cnz)“O » ‘(cug)"O . -(CH‘)‘-I o,
\/
-(CH,).-O-IO"' “k,'(c"'c’). -(ﬂl:)‘ﬂﬂ.
10
] [—\ /-—}
—C—lower alkyi{Cy-Cy) , <=CHy=N_ N , ~CH,~N_ ~
TN TN
—\ I~ /\
'°"z'“\5;?“ v =CHamR oM .+ ~(CHy) - N NR, :
15
/ N\
\/
-CHO, amino, (cl-c3)lower alkoxy, (cl-c3)lower alkyl-
20 amino, CONH-lower alkyl(cl-ca), and -CON[lower
alkyl(cl-ca)]zg g is one or two: Rb is independently
selected from hydrogen, -CH3 or C2H5,
rR® is a moiety of the formula:
‘ 25 ”
—C—Ar
vwherein Ar is a moiety selected from the group consisf—
ing of
30



20 wherein [err] are as hereinbefore defined and Ar'

selected fromnoieties of the fornul a: 25 [err]
-F=
. .
5 R
X L
R
\ " » and

R? \a‘

RS

X

whereln X is selected from O, S, NH, NCH and NCOCH

15
rR? is selected from hydrogen, lower alkyl(c cs), -co-
lower alk.yl(c1 c3),
20 1
R
R‘
S -
co . 02
{ 2
25 R
Rz
-sozlower alkyl(cl-ca): Rl and R? are selected from
30 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:
35



35 wherein W is selected fromO, S, NH, NIower alkyl-
[err], NHCO- | ower al kyl[err] al kyl - (C-33);
R7 is selected from hydrogen, |ower alkyl [err] hal ogen, O | ower
al kyl[err] 5~ [err] are independently selected from hydrogen,
| ower al kyl[err] _-S-lewer—atkyl [err], hal ogen, - NH-| ower al kyl
[err] [err]. O l:ower alkyl[err] -8 and [err] and,
[err] is seIectedgfron1hy r ogen, hal ogen and | ower al kyl- 15
(C1-C3), and the" pharnac@ ically acceptable salts t her eof .
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Wthin the group of
t he conpounds defined by Formula I, certain subgroups of
conpounds are broadly 20 Te preFerreq. Broadlly fereferred are those
conpognds wher ei n -egar]. r@lme THEOCHLAr” . -Reakar®,
.l
=CHyCOAr*, =HCO0-{CH,) ~oyslsalkyl;
;. p
-l-SO, . -!-SO’GH,
10
.!
- RO 20
4 | n{ :I [} :’
=P -N-P
2
1s v
-In-c-o-lovn slkyi{Cy=Cy) slralght or branshed,
9
-lll—ll;-lonr slky) (Cy=Cq) stralght or branmahed,
~NHS0 =lewer eikyi{C,~C,) oirvalght or branchaed,
0
i
20 =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,

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

—(C’*z')q-N<R" =(CH, ) ~N ,
30 Ry ° q
-(CHz)q-N ’ -(CHz)q-N 0 ,
35 ' \__./

-(CH ) —o-lower alkyl(c -c3) and CHZCHZOH, g is one or

two, and Rl' R2 and Rb are as hereinbefore deflned,
(b) a moiety of the formula:



25
[err]

are conpounds wherein R3

I's selected fromthe noiety 30 wherein

are as herei nbefore defined. Especially prefer

is the noiety 35 Ar is

selected fromthe noiety

5

10

15

20

e

25

30

35

[err]
-
R2
SSNTONN
\ _/
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
g

\ _/

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)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:

red

-12-



wherein cycl oal kyl is defined as C3-C6 cycl oal kyl, cycl ohexenyl

or cycl opentenyl; 30 [err] are as herei nbefore defined;
and Ar' is selected fromthe noieties: 35 . :
-10- At
5
f.
-u-coanr'
l.
‘vluroln R, 1o selecied from helogen, (c,-c,)
10 lewer alkyl, -0-lower alkyl(C,-Cy), OH,
o .
il
( 0-C-lower alkyl{Cy~Cs),~S-lovwer: alkyl{C,~Cy),
o -t —pran—"b
S-(CH,), &\R; , ~NH(CH,) . cou\\ﬂ ,
b
15
R R
-NH{CH,) ~coNZ ® -0-(cH, ) N °
274 \l. . 2’72 \ﬂ’
20
. wherein Ra and Rb are as hereinbefore defined and Ar’
is selected from moieties of the formula:
{28
R’
Re R®
Rt
WO
30 )
\
s y and N
L,
35

wherein W’ is selected from O, S, NH, N-lower alkyl-
(Cl-ca), NHCO-lower alkyl(cl-cs), and Nsozlower alkyl-
(C,-C,) s



wherein [err] and W are as herei nbefore defined. _

- 13- Al so especially preferred are conpounds wherein Y in Formula
| is [err] and nis zero or one; A-Bis - [err]

- 14- [err] e

-11~
R7 is selected from hydrogen, lower alkyl(cl-ca),
halogen, o-lower alkyl{cC -c3) and CF
R® and R are independently selected from hydrogen,
lower alkyl(cl- 3), -S=-lower alkyl(cl-c3), halogen,
-NH-lower alkyl(cl-cs), —OCF3, -0H, -CN, -S—CF3, -Noz,

-NHz, O-lowver alkyl(cl-c3),

10 ||
A and CF3 and; |
Rlo is selected from hydrogen, halogen and lower alkyl-
1s (cl-c3), and the pharmaceutically acceptable salts
thereof.
DETAILED DESCRIPTION OF THE INVENTION
Within the group of the compounds defined by
Formula I, certain subgroups of compounds are broadly
20 preferred. Broadly preferred are those compounds
vwherein R3 is the moiety:

0
I

-CAr
{ 28 and Ar is selected from the moiety
x®
30
g7
wherein R5, R6 and R? are as hereinbefore defined.
Especially preferred are compounds wherein R>
is the moiety
35

(1]
Il
=-CAr and

Ar is selected from the moiety



[err] 5 mis one when nis one and mis two when n is zero; D

E, F, J[err] , are as previ ously defined; [err] is the
noiety 10 wherein Ar is 15 20 -~ and [err] 1§
sel ected fromthe group [err] -
-12-
RS
5 R®
R’
RS is
1o
i e e i Iv
( -NCOAr*’, —-CONAr', -NCOCH,Ar*, ~NCONATr',
“8
15 =CH,CO0Ar', =NCO~(CH,), ~cycloalkyl;
0
~NH-C-0-lower alkyl{C,-Cy) straight or branched,
i
-NH-C-lower alky!(C-Cg) stralght or branched,
20 - -NHSO ~-lower atkyl(Cy~Cg) stralght er branched,
| 0
I
~NH-C-0-lower alkenyl(C;-Cy) stralght or branched,
0
. i
{ 25 ~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:;

30 R, and R, are as hereinbefore defined;
and Ar’ is selected from the moieties:

R® R?
RS 2!
35 b
R?
wherein'Rs, R and W/ are as hereinbefore defined.



35

[err]

descri bed.

t he formnul ae:

10

15

20.

30

35

where Ar' is selected fromthe group

10 and W,

[err] and cycl oal kyl are as previously
More particularly preferred are conpounds of

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

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

are as hereinbefore



20 wherein the noiety: 25 I's selected

froma phenyl, thiophene, furan, pyrrole or pyridine ring; .
[err] is the noiety: 30 - CAr wherein Ar
is the noiety: 35 -17-
-34-
R, 8 R, R, Ry

10

20

30

35

| | [
=NCOAr*, =CONAP', ~NCOCH AP *, =NCONAFP*,
'.
=CH COAr*, —-NCO-(CHy), ~oyclealkyt;
0
=NN-C=-0-lewsr alkyt{C,~C,) straighl er breneched,

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

]
Il :
=RH<C~0=lovar alkenyl(C ~Cq) atralght or branched,
]
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



[err] 25 and Ar' is selected fromthe
noi eti es: err wherein [err]

cycl oal kyl and W are as herei nbefore descri bed; [err] is
sel ected from hydrogen, hal ogen, [er] |ower

-15~

—(CHy)-N=R® or  R®*-N-(CH,),-

5
m is one when n is one and m is two when n is zero:;
D, E, F, RY, rR?, ”4, R%, R7, R®, R®, RO, are as
previously defined;
R, is the moiety
i0 o
1l
-CAr
. wherein Ar is
Rﬁ
15
'l
R?
20 and R is selected from the group
?l 1- ‘a .u 'b
~NCOAr*, =CONAr’, =NCOCHsAr®, ~NCONAT®,
..
~CHgCOAr’, =NCO={CHy), ~syeleclikyl;
\ 25
~tu-g-0-lo'or -1t1|(c,-c.3 stralgh! or brenshed,
-Il-g-lovor alkyi{C,-Cy) straight or branehed,
-NHS0 ~lowar -lkyl(c,-c.) stratght ar bhreached,
30 |
=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,
35 where Ar’ is selected from the group

_—



al kyl, hydroxy, 35 -CHO, and [err] | ower

al koxy; and [err] is selected from hydr ogen, [err]lower alkyl,
hal ogen and ([err]) lower al koxy. 10 Al so
particularly preferred are conpounds of t he fornmul ae:
[err] 20 wherein mis one or two; the noiety:
RS RS
5 RS R?
R? ’ W
10 and W/, R,, Ry and cycloalkyl are as previously
described.
_ More particularly preferred are compounds of
{ the formulae:
: 12 12
1s R Y R gt
N N
— and —
! :
3
20 R
-wherein the moiety:

L 28 ' @ |
is selected from a phenyl, thiophene, furan, pyrrole or
pyridine ring;

R3 is the moiety:
0
30 Il
-CAr
wherein Ar is the moiety:
.35 S



25

pyridine ring;
the noiety:
[err]

10

i5

20

30

35

Is selected froma phenyl,

R3 is the moiety: 30 wherein Ar
35 R6 is 5
R’
R.
R’
RS is
?c ?. ll '- .l
=NCOAr*, -CONAP'’, -NCOCH.A"_. =NCONAr®,
..
~GHyCOAr®, -NCO-(CH;), -eycloalkyl;
i
~NH-C-0<iover alkyi{C,~C,) stralght or branshed,
(4
!
-lu-g-l-'or slkyl(C,=Cq) siralght or branched,
~NHSO,-lower sikyl(C¢=Cs) stralght er branched,
i
=NH~C-O=]avwer lllclyl(c,-c.) strolght er branched,
1
~NH-C-lewer alkonyi{C;~C,) stralght or brenched,
~NHSO,~1over slkenyi(Cy~Cq) strolght or branched,
and Ar’ is selected from the moieties:
R. R'
RS R?
r? .
5 7

wherein Ra

» Ry, R°, R

as hereinbefore described;

Rll

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

alkyl, hydroxy,

R
P
Ry

t hi ophene, furan, pyrrole or

. Rs, Rg, cycloalkyl and W/ are

S




[err] cycloalkyl; Ar' is selected fromthe nvieties: 25

wherein [err], cycloalkyl and W are as herei nbefore defined;
[err] is selected from hydrogen, halogen, [err] |ower al kyl ,
hydr oxy, 30 [err] -CHO, and [err]) lower
al koxy; and [err] is selected fromhydrogen, [err] |ower alkyl, 35
hal ogen and [err] | ower al koxy. -18- More particularly
preferred are conpounds of t he formul ae:
0
i I

10

p

20

30

35

-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:

rtt g!t

p'2 M / l" N /
z(:) and z<:)
/(CHz)n /"\‘8

(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:




- 20- [err] -21-
wherein cycloal kyl is defined as C3-C6 cycl oal kyl, cycl ohexenyl or
cycl opentenyl; [err] is hydrogen; 5 [err] is independently selected
from hydrogen, [err] [err] Ar' is selected fromthe noieties:
[err] wherein q, [err] and W are as
her ei nbef ore descri bed; 15 [err] are-ledependently selected from
hydr ogen, [err] | ower alkyl, halogen, amno, [err] |ower
al koxy or (Cl- | ower al kyl am no. Al so particularly
preferred are ®npb8inds of t he formul ae:
5 fu fu - ' f. )
-NCOAT®, ~CONAP’, -NCOCHJAr’, ~NCOKAT®,
"
-CH COAr*, ~-NCO-(CH,) ~eysioalky!s
Qe
-Iﬂ-g-o-lovcr alkyl{Cy=C,) stralght er bronehed,
10 0
-ll-L-lo'or alkyi{C =Cy) strolght wr bronched,
~NHSOy~lowsr alkyl(C,~C,) stralght or branched,
ﬁ .
=NH-C-0-lowar alkenylI([C;=C;) stralght er bramched,
15 i
-NH=C-lovar clto,yl(:,-c.) sfralght or branched,
~NHSO —tover alkenyl({L,~Cq) atrolghi or brenshed,
(CHZ)n cycloalkyl; Ar’ is selected from the moieties:
20 Rs R'
5
R
. R®
R? W
‘25 5 .6 8 .9
wherein R,, Ry, R, R, R, R, cycloalkyl and W’/ are
as hereinbefore defined;
Rll is selected from hydrogen, halogen, (cl-c3) lower
alkyl, hydroxy,
30 0
l
~C-lower alkyl(C,~Cyx),
-CHO, and (cl-c3)lower alkoxy: and
R*? is selected from hydrogen, (cl-c3)lcwer alkyl,
35 halogen and (cl-ca)lower alkoxy.

More particularly preferred are compounds of
the formulae: U




wherein mis one or two;

20 [err] _ : Z oy
is the noiety: 30 wherein Ar is the noiety: 35
_29. 5 [err]
R" . R”
th . Rlz
and
N
N
R" I R13 13
RS R
3 .
R” is the moiety:
10 o
0
1l
(' -CAr
wherein Ar is the moiety:
15 R
l'
l’
20
R® is
?l ?c I'c ?l 'I‘b
=NCOAr®, =CONAFr:*, -ICOCH’AI'. =NCONAFr"',
i 28 ’,
~CH3COAr*, -NCO-{CH,), ~eyeloalkyl;
9
~NH-C-O-fower alkyi{C,~Cq) straight or beranched,
o .
30 n
=NHi-C~lover aikyl(C,~-C,) stralght eor branched,
~NHSO,~lower alikyi(C ~Cy) siralght or branched,
I
=NH-C-0-lower alkenyl(Cy-Cy) stralght or brenched,
35 ]

~NH-C-lower slkenyi{C,~C,) stralght or branched,

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

—_—_—— e .

3



wherein cycl oal kyl is defined as C3-C6 cycl oal kyl, cycl ohexenyl

or cyclopentenyl; [err] is hydrogen; 30 [erre] is independently
sel ected from hydrogen, [err] [err] and Ar' is selected fromthe
noi eti es: [err] R8

-21=

wherein cycloalkyl is defined as C4=Cq cycloalkyl,
cyclohexenyl or cyclopentenyl: Rb is hydrogen:
R, is independently selected from hydrogen, -CH,, -C,H,

5
or -(CHZ)qN(CHS)z; Ar’ is selected from the moieties:
rR® RS
5
R
R!
10
RS W
A wherein q, Ra, Rb' Rs, R?, Rg, Rg, R;l and W’ are as
hereinbefore described:;

15 R'? and r1® 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:

20

. 1"
12 —\
N~ N /
aend
| y{CHz)m (B4, 7, R
{ 25 R!3 |
3
wherein m is one or two;
R} is the moiety:
30
0
ll
=CAr
wherein Ar is the moiety:
35



- 23- wherein q, [err] and W are as her ei nbef ore
defined; 5 [err] are independently selected from hydrogen,

(C1-C3) lower alkyl, halogen, am no,[err] | ower - -al koxy or [err]
| ower al kyl am no. Compounds of thisinvept+on—Tay D€
pr epar ed as shown in Scheme | by reaction of trlcycllc derlva-
10 tives of Fornula 3a and 3b with_gssubstituted or. qn- =R :
substituted 4-nitrobenzoyl chloride 4 to give the i nt er medi at es
5a and 5b Reduction of the nitro group in internedi ates 5a and
5b gives the 4-am nobenzoyl derivatives 6a and 6b. The reduction
of the nitro 15 group in interngd ates 5a and 5b may be carried out
under catal ytic reduction conditions (Hydrogen-Pd/C; Pd/ C-

hydr azi ne- et hanol ) or under chem cal } ction condi ti ons
[errfiethanol Zn-acetic acid; [err R¢ rel ated reduction

condi tions knomn in the art for con- verting a nitro group to an

am no group. The condi- 20 tiond for conversion of the nitro group
to .the am no group are chosem?on the basis of conpatability with
t he preservation of other functional groups in the nole-
cul e. R is Reacti on of conpounds of Fornmula 6a and 6b 25
with aroyl chloride or related actiwvated aryl car- boxylic acids
in 88l vents such as chloroform dichl oro- nethane, di oxane,
tetrahydrofuran, tolue and the Like i gresence of a
tertiary base such as tyriethyl- |* {? am ne and|d|| opropylethylanine
or pyridine and the 30-NCOAr‘, FCREAT & f ONERCHIM ‘corriBBMEE’ 8a and 8b which
fre vaso- pressin antagonists.
a
15 ~CH,CO0Ar*, ~-NCO-(CH,),~cycloalkyl;
Y
~NH-C-0~lower alkyl(C,~Cy) stralght or branched,
ﬂ
~NH~C-lower alkyl(C,-Cy) siraight or branched,
20 ~NHSO,~lewsr alkyt(C,~C,) straight or branched,

0
Il
-NH-C-0O-lower alkenyl(C,~C,) stralght or branched,
0
i
25 -NH-C~-lower alkenyl(C,-Cy) stralight or branched,

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

wherein cjcloalkyl is defined as C,-C¢ cycloalkyl,
cyclohexenyl or cyclopentenyl; Ry, is hydrogen;

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

R® R®
35 L
R R9

R® ’ W
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- 24- ' [err]

-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.



35 - 25- Schenme 1 (Cont'd) [[err]err]

- 26- Reaction of tricyclic derivatives of Formul a
6a and 6b with either a carbanobyl derivative 9 or a 5 | socyanat e
derivative 10 gives conpounds (Schene 2) of Formul a 1la and
| 1b whi ch are vasopressin antagonists of Forrmula | wherein
[err] is [err] =-24=-
Scheme 1
5
Y D :
\\“/';>E Y\‘N”%5
O / £
2 ):F 4@, s -.F’
10 " ' |
L]
3a 3b
i cl_ _0
15 3 R?
NO,;
4
20 v
N N 7 O ,E
(eHg),—n N—(cNy),,
25
0 0
30
NO
NO, 2
Sa 5b

J
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-25=
Scheme ] (Cont’d)
Y .
7
n\I/q§: SN §1
C) / ZC) —
y 4 =7 F
AR Nme(ilg)
’ o}
0
5 7
a’ 87 R R
NH
2
NH,
Sa 6b
- Ar'COCI -
Ar'CH,cOCI
; eycloalkyt{CH,) coCI
—_— Ar'?COCI
Ry
D
TN :0 /
20 } />==r
(N, _. n—(cd,),
0
RS R7
RE
Ba 8b

R® - NHCOAr'; -NHCOCH,Ar';
~NHCO(CH,) eycloalkyl; -NHCO?-Ar'
Ry




-27-

6a and 6b with arylacetic acids,
m xed anhydri des or activated
gi ves conpounds 13a and

12, anhydri des,

activating reagents,

Schene 3 10

10

20

30

35

Reaction of tricyclic derivatives of Formula

[err]

-26=

activated as the acid

chl ori des
wi th known
13b (Schene 3).

Reaction of tricyclic derivatives of Formula

-nucoTAr'
Ry
Scheme 2
6a
_— 0
1l
9 cl-c-nlur'
or Ry
O=C=NAT*
v 10
Y D
~y" N
20 -/
F
(eHy)  —¥
0
RS R7
NHCO?Ar'
1fa Ry

......

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




35 -28-

The conpounds of Fornula I wherein Y, A-B, Z [err] are as
defined and the Ar noiety of R3 5 (-COAr) is 10

may be prepared, as shown in Schene 4, by reacting an activated
ester of the indol e-5-carboxylic acids 14 with tricyclic
derivatives 3a and 3b. The indol e-5- -27~ carboxylic acids 14 may
be activated by preparing the an%ydride, a m xed anhydri de or

reacting with diethyl
Reaction of tricyclic derivatives of Formula

6a and 6b with arylacetic acids, activated as the acid
chlorides 12, anhydrides, mixed anhydrides or activated

5
with known activating reagents, gives compounds 133 and
13b (Scheme 3).
Schenme 3
10
(
8a (1)
15 ﬁ
Cl-C~CHpAr"' -
12
20
Y D
v SN
N 20O /
10 =/ =f
(eHy) —n —(eHha)n
L 25 0
0
RS 7
RS R?
NHCOCH, Ar’
30 NHCOCH,Ar " -
13a 13b
3s I



cyanophosphonat e, N, H carbonyl dii m dazole or rel ated pepti de

coupling reagents. As an exanple, the deriva- tive 15 nmay be
prepared by the acid 14 and N, N-car - bonyl di i mi dazole in
tetrahydrofuran; the solvent is re- noved and the derivative
reacted with 3a or 3b at 100[err]C 20 to 120[err]C without a
solvent. Alternatively, 3a and 3b -2g-TRY be reacted with 15 in a
sol vent such as tol uene or xyl ené at reflux tenperatures. The
activating reagent -~ for the indole acids 14 is chosen on the basis
of . Iht S tmcorfpat ' b:r_hbt )gonbﬁtheoEngﬂraOlﬂo xﬂﬁ}:éﬁf #,E%IB)/'%}’

Wi e tpic | g derivatiyv an Q give the vasos
pressin ant agontst s£16§¥‘§n3 18%€ as ge%ine% agn% the & molety °ta-&9-

Scheng 4 [err] (-COAr) is

&Y

I,
10

may be prepared, as shown in Scheme 4, by reacting an

activated ester of the indole-5-carboxylic acids 14
,f 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.

15

20

30

35 e e




- 30- The conpounds of Fornmula | wherein Y, A-B, Z,

[err] are as defined and the Ar noiety of R3 5 (-CQAr) is
10 wherein R6 is 15 may be prepared as shown
in Schene 5 by first convert- 20 ing derivatives 8a and 8b into the
I nternedi ates 17a and 17b and then reacting these internedi ates
W th sodiumor |ithium azide tQ,g.ve the products 18a and
18b. 25
Schepe 4
5
3a 3b
0 bl
HO |
10
|
( 14 R4
0
15 = N.
N=/ |
T
15 R* L
20 v
Y\ /D\ Y\N/D\\
N N E
( 25 210 _r/ 20 ):F/
(CHg) —N =(cHy),
A@J Aty
30 N N
| l,
R4 R
16a _ 16b

35 .- e = e mmme ==
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[err]

i0

15
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-31- Schene 5
-32-

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

wherein R6 is

=N NN

\_/

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
i8b.




Alternatively, the products 18a and 18b may be prepared by

coupling tetrazole derivatives of the 5 Formula 19 with tricyclic
derivatives 3a and 3b (Schene 6). The tetrazol e carboxylic acids
are activated for coupling to the tricyclic conpounds 3a and 3b by
reaction with peptide coupling reagents, by conver- sion to the
acid chlorides, anhydrides or mxed 10 _,,_ anhydrides. Schene 6
15 [err] - 33-
As an alternative method for synthesis of conmpounds of this
invention as depicted in Fornula | erein Y. A-B, Db E, F and Z
are as previously describedgggfq%ﬁgﬁ1i S 10 is the
coupling of aryl carboxylic acids 20 with the tricyclic

deyivgtives 3a and 39££p gi ve 2l1a and 21b b

y——

Ar' 1s Ar* Is
v \ §
10
: Y. D
Y\"/D\\E ~x" ‘\E
( zo /
/‘ —(eNy),

teny) —~u
15 0 o
5 y
s 7 R R
R R g2

20

(al’).—l
0
0
30 s z? R® R?
R2 R2

35

TR



The aryl carboxylic acids are activated for coupling by

conversion to an acid chloride, brom de or anhydri de or by first
reacting with an activating re- agent such as

N, N- di cycl ocar bodi i m de, diethyl cyano- phosphonat e and rel at ed
"peptide type" activating re- agents. The nethod of activating
the acids 20 for coupling to thgatricyclic derivatives 3a and 3b
is chosen on the basis of conpatlblllty wi th ot her sub-

stituent groups in the nolecule. The nethod of choice 20 is the
conversion of the aryl cq;ﬁggfﬁagiaélﬁs Qﬁetﬁroducts 18a Bha 98% ndi ng

ar oyl chlorlde The aryl may be preparéd b
staxdard procedft pé/ ed't by couRhing ?Fl’é'aéP e gﬁsﬁvéé"l?'@éc?’i opﬁhﬁ th Y

thionyl Fbrfrii(12chitbxatiéychiorddrtaad1VEs ngand 3be (schemeng 25
reactton is cargy e t n

hydr ocar bons, %hlﬁﬂé?g éé%ﬁé?gf@ éa%ﬂﬁﬂg?u?aﬁb g%xgk activated foﬁ t he
presence of pyGQHRleing t@rth%r?rm ¢ueotmpounds 3a and gbi byhyl ani ne and
the Iike (SChe'ﬁa@tio% tﬂﬂ?tﬁéfgﬁfde couplf.n% ref eﬁii'gw ﬁghbah'v@‘i'i 22,

pr epar ed fron1t auy car box acl be reacted W th
derivatives 3a8 o the acidchlp f@@?ﬂrn@naygﬁ GPSMPFhBGFed

4- (di met hyl am ramhypdrides. di ne. I n general
whed® he aryl carboxylic acids 20 ape activated with
N, N- car bonyl di i m dazol e and ot her 35 '§gh§m§“éeptide type" activating

reagents, higher tenperatures are required than when the aroyl
¢hl ori des are used. The reaction may be carried out in a higher
boi l'i ng sol vent xylene or without a solvent (100 Cto 150[err]C).
- 34-
i5
3a 3b
—_ HO 0 -
7
20
Rz
N
( ! \N
N
A J A\
30 18a 19 18b
35 S e e




Schene

Feae

10

20

25

30

35

7 [err] - 35- Schene 8-[err]l—-

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).



35 - 36- The
starting materials 3a and 3b in the foregoing Schenes 1-7 may be
prepared as follows. |In accordance 5 wi th Schene 8, al kylation of
het er ocycl es of structural

-34-
Scheme 7
5
3a ﬁ ﬁ 3b
ArC-0H ArC=-Cl
20 2z
10 whersin Ar s as
previcusly defined v
/ . Y. D
e N N\
N~ e 10 -
20 )-=r' F
15 (R %
0
0
Ar Ar
214 2th
Ar = Ar'COT . Ar'CHICO?
R .
¢ g7 Re &7
{ 25 I! RS
eyeloalkyl(cﬂz).607 . Ar‘'CcoCH, .
. R,
R7 R?
RS RS
30
Ar'-TCO? . Ar*=NCO
Rg Ry R
R7. ¢ R?
35



type 24 with an al kylating noiety such as 23 gives

i nternedi ates 25. The heterocycle 24 may contain an

[ err]-carboxal dehyde function or an [err]-carboxylic and/or

ester function as shown in Schene 8. Were the 10 intermedi ate 25
[err] contains an [err]-carboxal dehyde group, hydrogenation with
pal | adi um on- car bon gi ves reductggp and ring closure in one step
to give 29. In derivatives 25 where [err] is an
[err]-carboxy- lic and/or an [err]-carboxylic ester function,
the inter- medi at e am no acisbﬁg#éxgtive 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
functipon [err] for ring closure. The cyclic | actans 28 are
convefiiently reduced with di borane or l'i thi um al um num hydri de
to give internedi ates CH,Br Reagiion of tricycli rivatjves g9
wi th aroyl hiprides (ArCOhY, Jpherg=Ar is ag her ¢ nbefo 5\\5
defined, gives di az&iMes| 26. = + ] —TFricygl erivati¥§§lof
structural type 36 NO, TRY be pr Fed as shown i M\S 9. F
For nyl ati on of 32 ‘under lg8wngconditions in the literatur e®=Quch
as Vil sneier2z8ornmul ati on, gives internedi ates 35 which on',,
redud®ion and ring closure affords tricgdlics 37. 25 R
Where Z is a fused substituted or unsubstT - tuted phenyl group,
the procedure gives pyrrolo [1, 2-a] qui noxgltnes 36| g1ihgse
derivatives 36 and 37 may be 1s . Jeacted w tlr7aroyl chlprides
(ArCOCl) wherein Ar is as 25:R 50l s 0nedilr e i ned or withpase:u
substituted or unsubsti- : tuted 4-nArobenzoyl chloryjde or with a
nitrogen pro- tecting group, sustpeggehemzyl oxycarbopyl chloride
to gi ve conmpounds 38 and 39 e conpdunds 38 and may

be reacted with chlorine, brom ne or #al ogenating reagents such
as N-chl orosucci ni m de, N-bronosucci n- imde and the |ike tn\give
conpounds 40 and 41 ein _D N/ \IE

NN —
z O FF/ 2 0 />,r
20 RB2  co,rts X

— . 29

BaH,
or
LAH

ArCOCI

1 " /
1 O F 10 );‘
30 ’ N

35

ool



- 37- [err] is a halogen atom The derivatives 38 and 39 may
be fornyl ated and--acetyl ated to give products 40 and 41 5 wher ei n
[err] is a CHO or—a—ferr] group Hal ogenati on, _ fornyl ati on and
acetyl ation of derivatives 36 gives 1- substi t ut ed
pyrrol o[ 1, 2-a] qui noxal i nes. - - The deriva- tives 38, 39, 40 and 41
wherein [err] is a substituted or —ag_ Unsubstituted 4-nitrobenzoyl
group are reduced to give 10 t he 4-ai§nobenzoy| derivatives 42d and
43d which are reacted with reagents A;'COCl, [err] or . 35 t
wherein Ar' and St £E] ' yadier el e ._defined, to
give tricyclic (ﬁl?}egﬁ nes l?g %}g&!ﬁg&fé ﬂ éxgdnfﬁ fﬁzghe foregs:m

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

10 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

15

20

30

35
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Schene 9 [err]

L ¥ £
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 RS 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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- 39-

Schene 9 (cont'd) [err]




- 40-
[err]
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Schene 9 (cont'd) [err]

-39=
Scheme 9 (cont’d)
ArcocCl
—_— 0
N/ |
[:::]:: Ph-CH,0C~C|
N R®
i!'
_ No, cocl
38
Reagents
17
R helogen
- +
N2 (CHy)N=CHEI
cI”
N
I CHyCOCI:FeCl,
R‘.
0 g1t
— ge) ArcCO
R'7 = halegen, CHO b) Ph-CH,0CO0
~COCH
o8 RS
¢) NO, co
R’
42 RS
4) p'6.  wu, co
ll’

41

R"-hulogoa. CHO

43



15 group, wherein [err] and Ar' are as previously

her ei nbef ore defined, are synthesized as shown in Schene 10. The
tricyclic derivatives 46 and 47 are reacted with the nono nethyl
t erepht hal oyl chl oride 48 to give the aroyl ated nethyl ester
conpounds 49 and 50 20 Hydrol ysis of the nethyl esters 49 and 50
gi ves the acids 51 and 52 which_gre activated for coupling by
conversion to an activated ester or convert to the acid
chl orides 53 and 54. Reaction of the acid chl ori des 53 and 54
with the am nes, 25 WAV are as
her ei nbef ore defined gives rves 55 and 56. 30
35 -42- Schene 10 [err]
5
424 43d
Reagent -
10 Ar'cocl
Ar'CHy COCH
( Ar°NCOCI
. 17 { :
@ RS 4 O RS
N N
s
s R
Ar’'co
20 '
e g7 Ar'CH,CO . 27
- Ar’'-N-CO —
|
Ry
25

The compounds of this invention wherein R’ is
the moiety:
30
0
I
-CAr

and the Ar group is the moiety:

35 S—



- 43- Preparation of sonme tricyclic diazepines

useful for starting materials for the synthesis of 5 conpounds of
this invention are shown in Schenes 8 and 9. OGher tricyclic
di azepi nes are prepared by literature procedures or by nethods
known in the art or by procedures reported for the synthesis of
specific known tricyclic diazepypgs. These diazepine ring 10
systens di scussed bel ow when subjected to reaction condi tions
shown in Schenes 1, 2, 3, 4, 5, 6, 7, 9 and 10 give the
conmpounds of this invention. The tricyclic diazepine
ring system 10,11- dihydro-iH—inidazo[Z,l-c][
1, 4] benzodi azepi ne, 15 . [err]
S r%Ported by G Stefancich, R Silvegtri and M Artico, J. Het.
Chem=® 30, 529(1993); ring substituti on the same ring systemis
reported by G Stefancich, /NM‘A tiﬁq, F. Carelli, R Silvestri,
G deFeo, G Mazzanti, |.\Dugando, ®"M Pal nmery, |L Farnaco, Ed.
Sc. , 40, 429(1985). =
R’
10
and R® is a
( o R
I °
=C=N=Ar"
18 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.

20 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,

L. 25 fl
HN=Ar"',
wherein R, and Ar’/ are as hereinbefore defined gives
the derivatives 55 and 56.
30
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30 [err]
The synthesis of 9, 10-di hydro-4Hfuro[2, 3-¢€]-

-44-
pyrrolo [1, 2-a] [I,4]diazepin-9-one 5
[err] 10 is reported by F. Povazunec, B. Decroix and J.
Mor el , J. Het. Chem 29, 1507(1992) and is reduced to give the
tricyclic heterocycle 9,10-dihydro-4kkfuroL22§-e]- 15
pyrrolo[1,2-a] [1,4]diazepine. 20
Scheme 10
5
Y. D
~Nu” N\ Y. D
AN NN\
10 /L“' ,L==r
(CHy) oo ¢l o N—céuy),
48
: N RS R? 47
15 cop??
48 R?° . ocu,

Y ,n\\ Y. n\\
20 F a8 F

(CHy )N N—(EHy)y 5
Oa\<:t\>-con." :
- o cor2®

l!’
25 49 : R-o0cH, RY
50 : r*P.ocH
51 : R¥%.0H
52 : R?%.0j
53 R?%.¢) -
54 : R¥.¢)
30 H=N-Ar' H-?-Ar'
R
q R.
35 R""l‘“' 56 : R2%apnar:
|
R, R,

35




The tricyclic 5,10-di hydro-4H pyrazol o[ 5, 1-c][1, 4] -

benzodi azepine ring systemis reported by L. Cecchi and G
Filacchioni, J. Het.Chem 20, 871(1983); 25

[err] 30 The synthesis of 9-o0x0-9

, 10-di hydro-4H pyrrol o[ 1, 2-a] - thieno[ 2,3-e][1,4]diazepine is
reported by A Daich and B. Decrghbx, Bull. Soc. ChimFr 129,
360(1992); 35 - 45-

and is reduced with boron-dinmethylsulfide to give 9,10- 10

di hydro-4H-pyrrolo [1, 2- apf-g,8P2t 2or- 8l softkIt218PC1Sc 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

10 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,

15
N/ﬁ
—N

: N
20 |

H

is reported by G. Stefancich, R. Silvestri and M.
Artico, J. Het. Chem. 30, 529(1993); ring substitution

25 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
)::::I:Ti:;>::" X = H, -0CHy, -0CH,CeHg: Y<H,
X Cl, -0CHg: X,Y = O-CH;~0-
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Al so reported by A Daich and B. Decroix is 5-oxo0-4, 5-

di hydropyrrolo[ 1, 2-a]Jthieno[3,2-e] [1l, 4]diazepine 20 25
which is al so reduced to give 4, 10-di hydro-5H pyrrol o-
[1,2-a]thieno[3,2-¢e] [I,4]di azepine 30 S
35

=d §-

10

15

20

25

30

35

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):;



- 46- Reported by B. Decroix and J. Morel, J. Het.Chem 28
81(1991) are pyrrolo[l,2-a]thieno[3,2-¢e][l, 4]diazepi ne; 5 10
and pyrrolo[1l,2-a]thieno[2, 3-€e][1, 4] di azepi ne. Reducti on by
hydr ogen-Pd/ c or chem cal reduction with reagents such as sodi um
cyanobor ohydri de and acetic acid gives the dihydro tricyclic
het erocycl es 15 20 The_synthesis of the tricyclic
1, 5- benzodi azepi ne ring 25 systen1‘6§‘ _
7-di hydro-5H pyrrol o[ 1, 2-a] [ 1, 5] benzodi aze- pi ne, has been
reported by F. Chinenti, S. Vonero, R Guliano and M Artico, IL
Farmaco, Ed. Sc., 32, 339(1977). el ated 1, 5-benzodi azepi nes
cont ai ni ng five menbered rings h Ve lbeen reviewed by A Chimrri,
30 R Gtto, S. Gasso, A M Nogror G Romeo and M

S

and is reduced with boron-dimethylsulfide to give 9,10-

10 dihydro-4H-pyrrolo[l,2-ajthieno{2,3~e}{1,4)diazepine.
) S
!
~
/ \
15 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

20
S
\ / VN
e
N
‘258 l \0
H
which is also reduced to give 4,10-dihydro-SH-pyrrolo-
[1,2-a]thieno[3,2-e][1,4])diazepine
30 S
\ / YN
——
N
I
H

35



Zappal a, Heterocycles, 36, No. 3, 604(1993), and the ring system

6, 7-di hydro-5H-pyrrol o[ 1, 2-a] [ 1, 5] benzodi - azepi ne is described.
35 -47- 5 | O
The preparation of 5,6-dihydro-4H[1, 2, 4]-
triazolo[4,3-a][l, 5] benzodi azepi n-5-ones from 1, 2-di -

hydr o- 3H 4- di net hyl am no- 1, 5- benzodi azepi n-2- ones has been
described by M DiBroccio, G Roma, G G 048 M Ghia, and F.

Mattioli Eur. J. Chem 26, 489(1991). Reduct i on of

Med.
[5,1?-5]d bongod ar BRoEtsAubY, BF nD8ERsI BNG, 31, Morsh, I. Het. SRAR1 1l ves
the tricyclic 5816199hydavedpyrvalpids2—althieno(3,2-e}([1,4}diaZepine; 20

5

jf%;l

S

10 N—=

_ 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
25 - system, 6,7-dihydro-5H-pyrrolo{l,2-a][1l,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.

30
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The conpounds of this invention and their preparation can be

understood further by the follow ng exanpl es, but shoul d not
constitute a limtation t hereof. 30 35

- 48- Exanpl e
N-[4-(5HPyrrolor[2,]l-cl[], 4] benzodi azepi n- 10( 11H) -

yl car bonyl y) phenyl]-2.3-dif|uorobenzanidq47_ To a
stirred solution of 0.350 g of 2, 3- di fl uorobenzoyl chloride in
5 m of nethylene chloride is added 0.346 m of triethylam ne.
After stirring for 3 mnutes, 0.500 g of

| O, 11-di hydro-10-(4-am noben- 10

zoyl)-5H pyrrolo(2,1-c][1, 4] benzodi azepi ne IS Mdded and stirring

continued for 72 hours. The reacti ANX LN is filtered and the
sol i dSwashed wi th nethyl ene hl orifle. The solid is saved. The
conbined filtrate is
N
I
H
10 The preparation of 5,6-dihydro-4H-[1,2,4]~-
triazolo{4,3~a][1,5]benzodiazepin-5-ones from 1,2-di-
hydra-Bnr4-dimethylamino-l,S-henzodiazepincz—ones has
been described by M. DiBroccio, G. Roma, G. Grossi, M.
Ghia, and F. Mattioli Eur. J. Med. Chem:; 26, 489(1991).
15 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.
2! p2!
—\ —\
20 Q,n Vi @u N
71 r—\’
H O H
{ 25 R . W, cHy
The compounds of this invention and their
preparation can be understood further by the following
examples, but should not constitute a limitation
thereof.
30
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washed with water, 2N citric acid, 1M [err] and brine. The

reaction mxture is dried with [err] filtered and evaporated in
vacuo to give 100 ng of a solid. The two solids are conbi ned and
dried to afford 790 mg of the desired product as a solid, mnp.
252-258[err] C Example 2 20

N-r4-(5H Pyrolo[2.1-c][].4] benzodi azebi n- |og;1H)

yl carbonyl ) phenyl]-2-met hoxybenzam de To a stirred

solution of 0.362 g of 2- met hoxybenzoyl chloride 5 m of
met hyl ene chloride is added 0. 34 g.of triethylamne at O[err]
C. After stirring 25 for 3 niﬁBFGESEGJSOO g of

10, 11- di hydro-10-
benzoyl ) - 5H pyrrol of 2,

stirrgng continued f or THERR : rure
reaction mixture is dilut®@ Sﬁmﬂ solution of @r-sm IWIQ#\@'!.C%I' or| de and

washed with Wat&ifl’&Uerbhb% Ochlorid 36 & miMdse e]thyl
yi s or X filter throu

reacti on m xtur |s ried wi,th rr drous
magnesi um s addeq, 0,346 H&d &F%P& “Fécu&ﬁi?ﬁ; ék i XPThi ch
is purified by Brnih&tbszabusnofgomEEQMyEI&dﬂhgﬂrdHlo-(4-am1nobqn~e 0 430

?efisigf desiregdodi PUBRLpRRrd167%5 120 ]kﬂ?4%ienzodxazé%fné{&#“éﬁdéf
Exanpl e 3 stirring contipukd: ffipr- R2[ houss.pitheomeaztiar [mixture 5

benzodi azepi n- 19&'ﬁkﬁtex%hpﬂhhoﬁhE)solid washed with me :ylene

phenyl | benzam de a mxture of 1. g%

4-[ (2- net hyl benchloride. The solid is saved. The combined filtrate is
washed with water, 2N citric acid, 1M NaKcoa, and

1s brine. The reaction mixture is dried with Na,so,,

filtered and evaporated in vacuo to give 100 mg of a
s0lid. The two solids are combined and dried to afford
790 mg of the desired product as a solid, m.p.

252-258°C.

20

_ 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.

25

30
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zoyl ) am no] benzoyl chloride in 15 m of nethylene chlo- - - - - ride,

cooled to O[err] Cis added 1.13 m of triethylam ne. AHter——
stirring for 3 minutes, a mxture of 1.0 g of L

10, 11- di hydro-5Hpyrrol o[ 2, 1-c] [ 1, 4] benzodi azepine in 5 oo o of

nmet hyl ene chloride is added. The cooling bath is srenoved and
after about 30 m nutes a conplete solution -49- i s obtained. The
reaction mxture is allowed to stir at roomtenperature for 48
hours and the volatiles are concentrated in vacuo to a residue.
The residue is di ssol ved in $Q et hyl acetate and washed

wth wat er, 2N crtrrc acrd
solution is dried with [ €FRE=ER 1.7
vacuo fo give 3.0 g of a rpéngo@iafenPh-110 ] ahe of the residue
I's purtfied by thick |ayer chro- nato rap y usi ng 10% et hyl
acet at e- net hyl ene chl ori de of the desired
product. The remai nder To a mixtarehefciuda guber hal (2smpthylben-by

flash chronat o- g%ﬁg uSy h efate | t hyl ege
chloride to 25 zcyl)amino% éﬁf%r%@é%u%tigsﬁg %g ﬁﬁh y&ﬁ?@h -
crystal - ridedr?ﬁ%ﬂ@¢dﬁ? @ hy¢ iecadded: d.33vmlaod #giethyﬁamdasrred

product as whi t%ﬁéﬁtﬁﬁrm f81123 Zﬁﬁﬁﬁéﬁc a mixture °§
Exanpt@ 4 nzodfazepi n- 30

-10 (11H)- ylcarﬁgﬁy*ﬁiﬂﬁnxqf° 4%1 rP ?Bgeﬁzﬁﬁ{ L]LenzLdlazeplne in 5 1o
a solution of 4wl ofiuethylénelichiloride is added. anEOMbomﬂh?rbHEhl RgS m

T 1 g o sy 3 A b o b

10, 11- di hydr o- 10 ohtiained 35 The reaction mixture is allowed to stir

benzoyl ) - 5H A "t Yoon! tdipeAire FFLAZEP! dﬂ&ui—é 8fi4°Pne volatf.lesng bat h -

is ra®oved and the reaction m xture strrr erafure

for 3 hours. Th&oRgentyated dn vacuo to %dﬁ%%ﬁ@*ﬁtedThﬁ Va%&@ueoigrve a
resi due which i flissolved 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

err] and brrne The
sOneeR=—C i trated in

20

30 . s

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

35



- 50- di ssolved in ethyl acetate and washed with water, 2N

citric acid, 1M [err] and brine. The organic layer is 5 dried with
[err] and concentrated in vacuo to a re- -~ Siduewhi-eh—s_purified
by thick | ayer chromatography by el ution wrtqgh '1: 1 et hyl

acet at e- hexanes to give a resi due. The residué is crystallized
fromethyl acetate to give 220 of the desired prodict as
white 10 crystals, mp. 218-220[er ;??:

Exanpl e 5 N-[4-(5H pyrrolo[2.1-c][I|. 4] benzodi azepi n-
-10(11H) -yl car agslolRaan e’igﬁﬁ_;t

car boxam de 15 e i Wéés%al‘%?l%g&' ¥ gﬁd w:.t? ga fhy?“z t hi o-

phenecar bony! cFisTife aGidy M el At ’f':-'i‘ﬂ'%r ﬁﬂyea@rgaruc layerofisrr]C
i s ag d ggg [eﬂr]:.edL wﬁmel ) d%&xﬁieﬁt&ﬁéd\g;n vacuo to &Ofed
m nut &s, i
ami nobenzoyl ) ng tpiyrgr OP]‘%? %‘s?ﬁzﬁiﬂ%‘ﬁéﬁ thick jayer chromatogragh¥y The
bath is renovedb¥nelutdoneaitiiol «li )athyl cetate-hexanesitoegiwe aoom
tenperature for r I r a

mp u redif !é S V%‘A\;Eh'i'e‘glﬁé s cr&sta% z:-z‘f1 &% é@*{/l 3§ 'é?gfe ‘o

vacuo to gl ve a resi 1 Zzes
afford 800 ng ok® give 220 mgoqudthméeﬁiwi iprofuch|ae whitert hyl ene

chl ori de crystaasheam.y.t 1@tz 0°®N citric acid, 1M [err] and brine.

25 10 The organic layer is fil tereS thrgugh hydrous magnesi um
silicate, dried with [err] and concent acuo to give a

resi due which crystal gfpord 400 ny

of the desired prog 0 dd ' 2 2 Séerr]C 30
35

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%.

20

25
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Example 6 N-[4-[5H pyrrolo[2.1-c] [1.4]benzodi azepi n-
- 10(1 1H) -yl carbonyl) phenyl ]-2,4-dichl orobenzam de

To a solution of 415 ng of 2, 4-dichloro- benzoyl chloride in 5

m of methylene chloride at [err] C i s added 346 [err] of

triethylamne. After stirring for 3 m nutes, 500 ng of

10, 11- di hydr o- 10- (4- am nobenzoyl )- 10

5H pyrrol o[ 2,1-c][ 1, 4] benzodi azepi ne is adgéd The bath S

removed and the reaction m xture stirred at room tenperature for

18 hours. The volatiles are con- egtrated in vacuo to give a
Fxamplere

resi due which is dlssolved
2N citric acid, 1M 4
with 15 [ e+18

resi d®e which i's crystaII‘&,8 g ' ?g#?% -taiiga%%‘ &;ij;%ﬁﬁ}hgbye’420 ng

of the desired product as
210-212[err]C. benzoyl chlorlde in 5 ml of methylénenghdorizie at o° ¢

N-[4- (SH-pyrrol 41 pe )
S10( 11 H) - ylcarbg%y Lg aﬁlorgégﬁgfaméne After stirring for 3

sol ution of 347migw 52 § 0F6b8ﬁ269b11‘dihydr°’LﬂmQﬁWQM§HQ?Q?4ﬁYlﬁ‘

net hyl ene chl org fr@ié[ﬁllchuflgd§ﬁénzodiazeplne34§ HaﬂddfﬂThe bath
tri eyl am ne. After sticri

n
10, 11 4i hydro- 148 (FemvaBoendobs. SRpHiph: pikture stirred st room
[2,1-c][1, 4] benzemperature foralldchou¥se {thehvolatdles are con- noved and

The vorati | es SeNEEathl 18 v8bub 88! give g resghBIURIH Bd Haadbud *
whi ch is dissolimdethyl acetate, washed with water, 2N citric acid, 1M
N‘aHCO3 and brine. The organic layer is dried with
Nazso4, filtered and concentrated jin 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°c.

acetate mashed mnth mater

15

20

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°%.

30
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30 . met hyl ene chl ori de, washed with water, 2N citric acid,

IM[err] and brine. The organic layer is dried with [err]
filtered and concentrated in vacuo to give a resi due which is
crystallized from net hyl ene chl oride to give 525 ng of the
desired product as a white cry- 35 stalline solid, mnp.
228-230[err]C. -52-
Exanpl e 8 N-[ 4- (5H pyrrol8RZ, 1-c] [ 1, 4] benzodi azepin- 5
-10 (11H) -yl carbonyl) phenyl]-2-fl uorobenzam de To a
solution of 314 ng of 2-fluorobenzoyl chloride in 5 m of

nmet hyl ene chloride at 0 Cis added Exgmplg_§46 [err] of trlethylanlne
After stirring for 3

10, 11-di hydr o- 10- ( 4- a4 p9Pg{Z (o T W o Ry :

[2,1-8][1, 4] benzodi T ?59¥E T foved and
the reaction mixture steredaasolgﬁtheﬂﬁeB14 ng of 2- flaxonabengoylds hours.

The vol atiles akg1&PIG€NihaseH1i 8f me thylene E?ﬂ'&ifdé @it/ ¢ Y dumadi ch
is dissolved in netdylene ori sheq wth water,, 2N citric

acid, 1M [err] 3 of t%&ﬁFQN%ﬂﬂln?he Af Sﬁ|§tF§§éP9|§°Hr?e&iﬁqﬂ?ﬁmﬁr]
fil- socneg 60010 pmsedihftaed-uo-\(aemimbemm - SHFp¥rrdio-
i 0 procuct 35 154 g bt S AL LRt o
benzodi azepi n- Mo¥ed Hnd yther veagtjiophwiykthre stirred at room temper-
benzeneacet am dgey ure for 18 hours. eAvgléiiigsoErQ %Eﬁd@d@iat.uréu%or

2-chl orophenyl aceti c |s stirre room t enper at
Hours. The vacuo tqgive| esrasédeeaﬁbisbeasl Aisgedyed, in mehhylengi ch
i's dieloridd, Washéa weth wareryl oW Eitridhacias’ dwe Nalico,

15 and brine. The organic layer is dried with Na,so,, fil-

tered and concentrated in vacuo to give 620 mg of the
desired product as a crystalline solid, m.p. 257-260°C.

20

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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di ssolved in 10 m of nethylene chloride containing 0.26 m of

triethylamne and while stirring 0.485 g of 10,

11-di hydr o- 10- (4- am nobenzoyl )-5H pyrrol o[ 2, 1-c] [1- -

4] benzodi azepi ne added. The reaction mxture is - stiTred at reem
tenperature for 18 hours. The vola- 30 tiles are renoved and the
resi due di ssolved in ethyl acetgte which is washed with water
IN HC1, 1M [err] and brine. The ©organic |ayer is dried and
evapor at ed to a residue which is purified by flash

chr omat ogr aphy usi ng 1:1<ﬂﬁ2§m§§%;i§e-hexane to give the
desired pro- 35 duct,as a yellowsoli1d, mp. 99-103[err] C

- 53- . — = —

ol U Bon OF 3. 76 ol 1.0 1L OB e e 8 O e aT o1
sol uti®on o : Q.0 - 2- r - Lol e i o]
N, N- di net hyl f or P&’H"&e‘eatf’b[@ ﬂlc():%fqy”*"iimethyﬁmg%}%ﬁvfgea%t i‘lsst i rring
3 m of phosphordkiesk\dropwise with ctixrritey Html rofigophespborusuesyfor 30
m nutes and the ' ' | r 1
chloride. (ﬁt{iﬁgﬁ‘[ﬂoé’ " 4" it Fndsd '?@é?o%iﬁ%&é an& the
Mt t

hour. After 10 roomtenperatyge the m re Is_treated

With im heated A% QP £ 190% 1 hhowur sodhtker
hydr oxi de. The culling&d Yot tcipdrathird e mixture is t¥ested with

wat ed0and dried to qQive 5.81 f the, de:, sired produ as a

light yellow soﬂza‘ﬁiﬁ?.e 1&93@2% r;}%{:adjusted t%x%pﬁ'%ailgn sodiuf

4+5-D hydrg-pyzh&drdﬁﬁdhéﬂimnérrnsulttng suspension is fitfeiédahsolution

of 1.0 g of 1-(2-nhtr - : y, = 2 e in 40

m of ethyl al Cgﬁgheé)w ‘)atealﬁc?% drﬁleoc* Ite‘?ké/#&%%é’tz%ggé ‘Sﬁ?igggaér‘%on, S

added 40 ny 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%.

15

20

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
HCl, 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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of 10% Pd/C. The m xture is hydrogenated at 40 psi for 20 2 hours
and filtered through di atomaceous earth. The filtrate is
concentrated in vacuo to a residue which is di ssol ved in ether
and treated with hexanes to give 0.35 g of the desired product
as a beige solid mp. 108[err] -110[err] C 25

Exanple 12 4-1 (2- th_ékpenzoyl)an1no]benzoic aci d

A m xture of 43.42 g of ethyl 4-am nobenzo and 40.8 g of

2-met hyl benzoyl chloride in 150 m of di chl oronet hane i s cool ed

\hantce bath 3R8.881°8nd 85 ] of 10N NAGHUY AUENBLS A fLROW Se.

After the additi tioni1s stirr roomte rature

over ni ght . utes. The #P%FHF@ ﬂ§ ﬁﬁﬂlﬁ?|§R(¥qaﬂ(§eﬂﬁﬁfﬂﬁﬂfﬁx
| ayer lutepaiied 206bemlr eFvatedry ¥nd %dmfﬁchawitw&&iceﬁi\l

e sol| 1ol ur - FRaaps HrBERbRREkaE allE YR 1) e it bR IARTS

of ethyl 4-[(2-teregl badzthe) solid washed ariitho uadezn atrd adq:x_aq/sttcalg;ivm p.
110-115[err] C. gf gl gleUkfe desired proaudt add wiitd eyl "% ig.”pound in

280 m of ethyl

al cohol and 55 AVOURTEOR-NaCH is refluxed for 5 min- utes. The
m xture is cooled to roomtenperaturegydim]le luted with 200 nml of
wat et0and acidified with goncen- ~trated h dro hl oric acid (pH
1-2). The mixture is fF d st : perdetE W t h wat er
and dried to give A mi&tu@eobfthe.deglbﬁiﬂﬂﬁntﬁﬁetﬂylﬁuﬂszINGta|S

P aﬁZRo§7EL%Eok8 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°.

15

20 ] } 1) ol 11 id

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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4-[(2- Met hyl benzoyl ) am nol benzoyl chloride A m xture

of 10.3 g of 4-[(2-nethyl benzoyl) - am no] benzoic acid and 32 m
of thionyl chloride is refluxed for 1.5 hours. The solution is
concentrated 15 in vacuo . Toluene is added and the sol vent renoved
in vacuo. Toluene is added and the m xture chilled and

filtered to give the desired product as a yellow solid,

135-141[err] C. =55- Exanple 14

2- Met hyl - N-[ 4- (pyrrol or[1, 2-a] qui noxal i n-5(4H)- 20

ylcar bonyl ) phenyl ] benzam de A mxture of 0.51 g of
4-[ (2- nmet hyl benzoyl ) - anino?%@%%eil chloride and 0.36 g of

1,1' - carbonyl di - Thei folbowingi Exémplesf aret pgepdreduuaings stirred

Adde®0, 17 g of 4, 5 af hydkobyrPBibeiphs by RiehElal TACVIER BB 0TS (B OO

by heating at reflux for &pphopriatghy substitutedvaroyill chlerdde

concentrated in vacuo to a residue which is dissolved in ethyl
acetate. The o&ganic | ayer is washed with 1IN HCL, 1M Jerr]
brine, dried wiB¥rmRle] 30 " and filtered through hydrous nmagnesi um
silicate. The_ No, volatiles are concentregbfifloufigvacuo to a residue

gggggje-hexanes tBSgFD;Ogéazgéagpﬁgng&§é¥¢é835$%§583q%i%%§¥51"° as a white
solid, mp. 206-2AF[err] C; 35 =5(4H)~-¥ISarBoayl}phenyd3cRHerr] ).
Tabl e | chlorobenzamide
(
N-[4-(pyrrolo[l,2-ajquinoxalin-5(4H) -
16 ylcarbonyl)phenyl]-2,5~dichloro~
: benzamide

N-{4~-(pyrrolo[l,2~aJquinoxalin-5(4H)~-
17 ylcarbonyl)phenyl]-2,4~-dichloro-
20 benzamide, m.p. 200°-202°c
N-[4-(pyrrole[l,2-ajquinoxalin-5(4H)~
18 ylcarbonyl)yphenyl]-2-chloro-4-methyl-
benzamide
25 N-{4-(pyrrolo[l,2~a]Jgquinoxalin-5(4H) -
19 yYlcarbonyl)phenyl]-2-methyl-4-chloro-
benzamide

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

30

N-{4~-(pyrrolo[l,2-ajquinoxalin~-5(4H)~
21 Ylcarbonyl)phenyl]-2,3-dimethyl-

3 .
S benzamide, m.p. 216°-220%



The foll ow ng Exanples are prepared using 5 t he
conditions of Exanple 14 with the approprlately
substituted aroyl chloride Exanpl e I Vo .
Conpound 10 N [4- (pyrrolo[l, 2- a]quLnoxalln-
15 -5(4H) -yl car bonyl ) phenyl ] - o _
chl or obenzam de

N-[4-(pyrrolo[l, 2-a] qui noxal i n-5(4H) - —56- 16

yl car bonyl ) phenyl ] -2, 5-di chl oro- benzam de
N-[4-(pyrrolo[1, 2- a]qUinoxaIin-S( ’ 17

yl car bonyl ) phenyl ] - 2, 4-di chl or o- benzam de,
m p. 200-202C Zxample N-[4-(pyrrol o[ 1,

2- a] qui noxal i n-5 18 C
yl car®onyl )phenyi i-2 chlor o- 4- net hyl - ompound .

benzani de = 25 N-[4-(pyrrolo[l,2-a]jquinoxalin-5(4H) -

N-[ 4- (pyrrol o[ 1, 2&] qui noxal i n- 5(¢¥1arbonyl)phenyl ] 4+9-methoxy-
yl car bonyl ) phenyl ] - 2- met hyl - 4- chl -

benzam de Béfzamide

N-[4- (pyrrol o[ 1, 2-a] qui noxal i n-5(4H)- 30 20

yl carbonyl ) phenyl ] -2, 4-di methyl - p_rg- _ b  de
N-[ 4q pyrrol o[ 1, 2- a]qU|noxaI|n 5(4 4-(pyrrolo(1,2 lquinoxalin 8R4ay-
yl carbonyl ) phenyl33 2, 3-di net hyl -YJS‘Barbonyl)Phenyll-Z-trlfluoronenzam de.

mp. 216[err]-220[err]C methoxybenzamide
{

N-[4~(pyrrolo[l,2-alquinoxalin-5(4H)~-
1s 24 ylcarbonyl)phenyl]~-2, 4-dimethoxy-
benzamide "
N-[4-{pyrrolo[1l,2-a]jquinoxalin~5(4H) -
25 ylcarbonyl)phenyl]-2, 6-dimethoxy-
benzanide
20
N-[4~-(pyrrolo[l,2~-ajquinoxalin-5(4H)~-
26 ylcarbonyl)phenyl ]Jbenzamide

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

N-{4-(pyrrolo{l,2-ajquinoxalin-5(4H) -
28 ylcarbonyl)phenyl]-2, 6~dimethyl-
30 benzamide
N-[4-(pyrrolo[l,2-ajquinoxalin=-5(4H)-
29 Ylcarbonyl)phenyl]-2-(methylthio)-
benzanmide
35
N-[4-(pyrrolo[l,2-ajguinoxalin-5(4H)~
30 ylcarbonyl)phenyl}-2-methyl-3-
thiophenecarboxamide



- 56- Table I (cont'd) Exanpl e

No. Conpound

N-[4-(pyrrol o[ |, 2-a] qui noxal i n-5(4H) - 22 e s

yl car bonyl ) phenyl ] - 2- met hoxy- . benzam'de 10
N-(4-(pyrrol o[ 1, 2-a] qui noxal i n-5(4H) - 23 -

yl car bonyl ) phenyl ]-2-trifl uoro- L

met hoxybenzam de =57-

N-[4- (pyrrol o[ 1, 2- a] qui noxal i n-5(4H) - 24

yl carbonyl ) phenyl ] - 2, 4- di met hoxy- . benzam de
N-[4-(pyrrolo[1, 2-a]quinoxalin-SFia%g—I—iggnz—gl 25

yl car bonyl ) pheBxahp2e6- di net hoxy- : benzam de 20
N-[4- (pyrrol o[ 1, yq4-2al qui noxal i n- 5(4H) -

yl casbonyl ) phe penzam dae ggmnéﬂﬁg

N-[ 4- (pyrrol o[ 1, 2- a] qui noxal i n- 5Nmif-(Pyrrolo(l,2-ajguinoxalin-5(4H) -
yl car bonyl ) pheny}- 2, 6- di chl or o- ylcarbonyl)phenyl]-3-methyl-2- benzami de

thiophenecarboxamide

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

10

) N-[4-(pyrrolo{l,2-aJquinoxalin-5(4H)-
15 33 ylcarbonyl)phenyl]}-3-methyl-2-
furanecarboxamide
N-[{4~(pyrrolo{l,2-alquinoxalin-5(4H)~-
34 ylcarbonyl)phenyl Jbenzeneacetamide
20
N-{4-(pyrrolo[l,2-ajquinoxalin-5(4H)~
35 ylcarbonyl)phenyl ]-2-chlorobenzene-
acetamide

N-[4-(pyrrolo[l,2-a]jquinoxalin-5(4H)~-
36 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

.. 25

30

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

37 ' ylcarbonyl)phenyl}-2-methyl-3-

| thiopheneacetamide
Example 38
-(2- 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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N-[ 4- (pyrrol o[ 1, 2-a] qui noxal i n-5(4H) - 28

yl car bonyl ) phenyl ] -2, 6-di.net-hyl - 30 benzam de
N-[ 4- (pyrrolo[l, 2- a]qU|noxaI|n 5(4H) - 29

yl carbonyl ) phenyl ] -- (nethylthlo) benzam de
35 N—[4 (pyrrolo[l 2- a] qui noxal i n-5(4H) -

30 ylcarbonyl)phenyl] 2- et hyl -

thiophenecarboxanlde '58‘ -57-
Table I (cont'd) Exanple 5 No. Compound

N-[ 4- l o[, 2- I 1
yl E:ar E)(F;%;Ir?pﬁga ae% v nox?e Iera es to 40° c. Afte?i' stirring for 20

t hi ophenecar boxmdfiutes a solution of 11.0 g of 2-nitrobenzoyl chloride

SII_ Egégﬁ;[? L?\E&#fl‘lf %%@#ﬁ&@ofura‘n is added %ropw:.se over 20
f uranecar boxanmdautes. After stirring in the cold for 45 minutes,

N-[4-(pyrrolof kne %kﬂ%*f&hﬂﬂﬁﬁéﬂhs poured into Xte water and ether
yl car bonyl ) phen I et
flltered. 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

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° ¢,
Example 39
15

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

20 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.

25

30

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

35



f ur anecar boxam de

N-[ 4- (pyrrol o[ 1, 2- a] qui noxal i n-5(4H) - 34

yl carbonyl ) phenyl ] benzeneacet anm de 20

N-[4-(pyrrol o[l, 2-a] qui noxal i n-5(4H) - 35

yl car bonyl ) phenyl ] - 2- chl or obenzene- acet am de
N-[4-(pyrrolo[l, 2-a] qui noxal in-5(4H)- 25 36

yl carbonyl ) phenyl ] - 2- net hyl benzene- -59=- acet am de
(yell ow foam); Anal. Calc'd : for [err] C 76.9;
H 5.5 N 10. 0; Found: C 75.6; H6.0; N9.4
30 residue which is purfifigd rom|thick-kayer nchaonateguaphy

37 plla®@P N PNt duaid It T Jicetate to afford the de-

t hi opheneacet am,de Exanpl e 38 35

N- (2gNi t r obenz SR} ARAAMCE Ag b, ERaRhy de To an ice
bat h cool ed solution of 5.6 q of Example-gr r ol ecar boxal dehyde in 40 m
of tetrahydrofutan is,. dded 2 4 of 60% sadi um hydride in '
mineral ol Thi=t4={3=Chlore-SH-pyy] = err] C
After stirring for 2 ~2-me

To an ice-water cooled suspension of 211 mg
of 2-methyl-N-[4-(5H-pyrrolof[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.

10

15

20

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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m nutes a solution of 11.0 g of 2-nitrobenzoyl chloride 5 in 20 m

of tetrahydrofuran is added dropw se over 20 m nutes. After
stirring in the cold for 45 m nutes, the reaction mxture is
poured into ice water and ether then filtered. The cake is
washed wi th additional ether. The two phase filtrate is separate
and the 10 ether layer dried and concentrated in vacuo to give 10

g of a residue as a dark syrup which is secggtched with et hano

to give crystals which are collected by fil- tration, washed
with ether and then dried to afford 3.2 g of solid, mp.
95-99[err] C Table II Exanple 39 15

10, 11- Di hydro-5Hpyrrolo[ 2, |-c ][ 1, 4] benzodi azepi n-5-one
A mxture of 1.5 g of N-(2-nitrobenzoyl)-
pyrr @& e- 2- car boxal dehyde Fhesfollowing; Eyamplesaare prepared usingr ops of

concentrated HCl1 and 0.3<ﬂh@fc6§agfﬂéﬁgi§f2ﬁxample shaken in a Parr
appar at us unde&%gﬁgigﬁwlpressure for 1.%% hours. The m xture is
filtered, 0.4 @ % Pd/ C added and the m xture shaken in a

Parr apparat us ul¥@ar hydrogen pressurgompdugdhours. The reaction
m xture is filtered thromyb_éqi $§OP§‘ rth,and the TiTtrate
25 concentrated in vacuo to giVe .%P%' T ggT pPpyrrolo-
Tree@psidyfhiz ngiLiFd onttPicE | ayer [ki?oaiaqatmaendlin—- FI?Les by
elution wi :1 ethyl acetate: hexane 0 e
desired product as an oily solid. ﬁfkﬁyificarbonyl)phég;lfg Exanpl e
40 30 2-Methyl - N[ 4- [Renzamidet pyrrol o[ 2 , 1-¢] -

[(1. 4] benzodi azepi n-10(11H) -yl) carbonyl ] phenyl] -

benzam de To a st'riﬁaaﬁgiLnion of lozng of 10, 11-

di hydro-5Hpyrrolo[2, |-c][1, 4] benzodidz BN 4-(1-chloyos 1 of
et hyl ene chl ori 84 containing 0.084 nipyxrolo-[1,2-aldqubidwapifnse i s added

165" g of 4-[(2-nethyl ben- Q_'lege |_.chl arjde and
stirring continued for 6 hoéﬁ%ﬁb $Hé voéﬁﬁﬁiﬁPéﬂii enoved in
vacuo to a benzamide

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

20

2,3-dimethyl~N-{4-(1-chloro-

46 . pyrrolo-[1,2-ajquinoxalin~-
5(4H)-ylcarbonyl)phenyl]—~
benzamide

(. 25

2,4-dimethyl-N-[4~(1~chloro-

47 pyrrolo-[1,2-ajJquinoxalin-
5(4H)-ylcarbonyl)phenyl]-
benzamide

30




residue which is purified on thick |ayer chromatography pl at es

with 7:3 hexane-ethyl acetate to afford the de- 5 sired product
as a foam Exanpl e 41
N-[4-(3-Chloro-5Hpyrrolo[2,1-c] [ 1.4]benzodi azepi ne-

10(11H) yl ar bonyl ) phenyl] -2-nethyl benzam de To an
| ce-wat er cool ed suspension of 211 ng 10 of

2-net hyl - N-[ 4- (5Hpyrrol o[ 2,1-c] [ 1, 4] - benzbdraze-
pi n-10(11H) -yl carbonyl) - phenyl ] benzam de in 5 nl of

tetrahydrofuran is added 67 ng of N—ihloroiu00|n|n1de fol |l oned
by continued stirring in the col d t'd m nutes. The bath is

renoved and stiExampléonti nued : for 2.25 hours. The reaction

m xture is addedjig 15 i ce-wat er and ex 18 with ether. The
organgc | ayer = rs—urTedandconT ' f oam
whi ch is crystallized fron2ebngimethydt-N=-ffdx4d=chdogore 157

ng of the desiredggroduct as an orang | oFhdoo : -
185-187[ err] C 4P “pPeBb180F1¢le HEQ};#%‘P;“&%“
2-Methyl -N- [ 4- (I-chloropyrrolo [1, 3(4H)nvifsxkepyl)phenyl]-

5(4H) -yl carbonyl) phenyl] benzam de benzanide To an ice-water
cool ed suspension of 5 nmol of . 2-nmet hyl - N-[4-(pyrrolo [1,
Zwﬂfginoxalin-5(4kb- 25 yIca$§§H§;%—g§enyl]benzan1de in5m of

t et rahydr of uran pslodiired Shydnoeloe biobengowilri m de
fol | owed by gl% 1e & L] | Py L m nutes. The
bath is renmoved and stir The

rieaction mxture is addedreoancéceavéteanqoe&edasplutsgn of 250 wg wfih
ether. The orgpd) £1ld dfé—ﬂét?dnfﬁﬁoﬁéﬂﬁéﬁl)-5H-pyrrolo[§rQLéﬁ-'” vacuo
to give the de5|red ggnzoglazepfhgoin 6 ml of tetrahydrofuran is added

15 190 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°¢.

20

25 pyvrrolo(2.1-c1[1.41benzodiazepine

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.

30
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35 - 60-

Table |1 5 The foll owi ng Exanpl es are prepared using

t he conditions of Exanple 42. _ Exanpl e No
Compound 2-chl oro-N-[4-(1-chl oropyrrol o-
10 43 [1,2-a] qui noxal i n-

5(4H) -yl car bonyl ) phenyl ] - -62- benzam de
2,4-dichloro-N-[4-(1-chl oro- iﬁ

pyrrol o-[ 1, 2-a] qui noxal i n-

5(4H) -yl car bonyl ) phenyl ] - Example 51 benzam de
2,5-dichloro-N[4.( . rol o-[1,
2-a] qui noxal i n- =
5(4F%§ylcarbonyl)phe,u.

LY 1CAXrDONY.L ] phien —-g=Mmet! benzambpde@zan de
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

10 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. '
15 Iﬁbls_l;l
The following Examples are prepared using
the conditions of Example 51 with the
appropriately substituted aroyl chloride
20 Example
No. ' _Compound
N-{4-(3-Chloro-S5H-pyrrolo[2,1l-c]-
52 [1,4]benzodiazepin-10(11H)yl-
s 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
30

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.
35 N Calc’d for C,cH, Cl,N.0.: 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

PV



2, 3-dinethyl -N-[4-(1-chl oro- 46

pyrrol o-[1, 2-a] qui noxal i n- 25 5 (4H)

-yl car bonyl ) phenyl ] - benzam de
2,4-dinmethyl -N-[4- (I -chl oro- 47 pyrrolo-[1
2- a) qui noxal i n- 5(4H) -yl car bonyl ) phenyl ] -
benzam de 35 Tabl e |

(cont'd) Exanpl e 13-

Compound 5 2,5-dimethyl -N-[4-(1-chl oro-
48 pyrrol o-[1, 2-a] qui_noxal_ i n-

5(4H) -yl car bonyl ) phenyl ] - %Eﬁlg_lll benzam de

10 Example Exanple 49 :

3- Chl oro-10. 11-djhydr o- 10- (4- ni trobenzovl - o 5H pyrrolo [
2, 1-@] [1.4]-be *achi e %%Vm
solution of 250 ng of N-{4-(3~-Chloro-5H-pyrrolo[2,1l-c])-

10,11-dihydro-logﬂrnitrobenzoyl)-5F+ﬁ§qifgégégdidég§in_1o(lln)yl-
carbonyl)phenyl]-2-fluoro-
benzamide

10
N-[4-(3-Chloro-5H-pyrrolo[2,1=-c]-
56 [1,4]benzodiazepin-10(11H)yl-~-
( carbonyl)phenyl]-2-chloro-4-
‘ methylbenzamide

N-[4-(3-Chloro-5H-pyrrolo[2,1-c]~
57 {1,4]benzodiazepin-10(11H)yl~
carbonyl)phenyl]-2-methyl-4-
chlorocbenzamide
20 . N-{4-(3-Chloro-5H-pyrrolo[2,1~-c]-
58 {1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl}-2,4-dimethyl~-
benzamide

N-f{4-(3-Chloro-5H-pyrrolo(2,1l-c]- -

59 " [1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl]-2,3-dimethyl-
benzamide

30 N-[{4-(3-Chloro-SH-pyrrolof[2,1-c]~-

60 [1,4)}benzodiazepin-10(11H)yl~
carbonyl) phenyl ] -2-methoxy-
benzamide

35 N-[4-{3-Chloro-5H-pyrrolo{2,1-c}-

61 {1,4]benzodiazepin—10(113)y1-

T carbonyl)phenyl]-2~-trifluoro-

methoxybenzamide




[ 1, 4] benzodi azepine in 6 m of tetrahydrofuran is added 15 100 ng

of N-chlorosuccinimde. The reaction mxture is stirred in the
cold for 30 mnutes and at room tenperature for 2 hours. The
reaction mxture is poured into ice water, stirred for 5 mnutes
and extracted with ether. The organic layer is dried and 20
concentrated in vacuo to give 0.2 g of a yell ow foam

Trituration with ethyl al cohol gives 66 wg4ef the desired
product as a yellow solid, mp. 119-125[err]C.

Exanpl e 50 3-Chl oro-10. 11- dlhydro 10- (4- am nobenzoyl )-5H 25
pyrrolo [ 2.1-c][ 1.4] benzodi azEabde III (cont’d) A mixture of 1

mol of 3-chl opRardBidl-d
hydr o- 10- ( 4- nltr%é€1nobenzoyl) 5FprrroIo[2 1-c

.
aof
o

benzgdi azepi ne—=E—H#8 R Rre-= B2

pal I adi um on carbon and 10 n1 of ethyl alcohol |s 30 refl uxed for

1.5 hours. The mxture is filtered ceo earth

and the filtrate concentrat- “-[4-48'9818% ggggygkgﬁggatﬁ'%§e5|red

product as a sol 62. 35 [1,4]benzodiazepin-10({11H)yl-

-62- 11=2, 4- -

N-[4-(3-Chloro-5Hpyrrolo[2 .1-c][! arBFﬁgH§%§ % BI%- dlmethoxy

10(%5FD yl car bonyl ) phenyl | - 2- met hy| Bensanide A mxture

of 3-chloro-10,11-di-

hydr o- 10- (4-aninobenzoyl)-SFprrroI8&%‘1?gLEhibnggﬁggirrolot2 1-c]-

’

« _ 63 [1,4)benzodiazepin-10(11H)yl~-
carbonyl)phenyl]~-2, 6~dimethoxy~-
benzamide

15

N-{4~(3-Chloro~5H-pyrrolo[2,1-c]-
64 [1,4]benzodiazepin-10(11H)yl~-
carbonyl)phenyl ]benzamide
20 N-[4~(3-Chloro-5H-pyrrolof[2,1-c]~
€5 {1,4)benzodiazepin~-10(11H)yl~
carbonyl)phenyl]=-2,6~-dichloro~-
benzamide

N-[4-(3~Chloro-5H-pyrrolo[2,1~-c]}- -
66 [1,4]benzodiazepin-10(11H)yl~-
’ carbonyl)phenyl}-2,6-dimethyl-
benzamide
30 N-[4-({3-Chloro-5H-pyrrolo[2,1~c]-
67 {1,4]benzodiazepin-10(11H)yl~-
carbonyl)phenyl]-2-methylthio~
benzamide
35 N-[4~(3-Chloro-5H-pyrrolof2,1-c}-
68 [1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl]-2-methyl-3-
thiophenecarboxamide



di azepine, 2 mol of triethylamne, and 1.1 mmol of - —
2- met hyl benzoyl chloride in 8 m of dichloronethane is 19__~_____§LLLng_at

roomtenperature overnight. The mxture is washed with water, =

and 1M [err] and dried [err] The solvent is renoved i'n vacuo to

give a solid which Is recrystallized fron1d|chI0ronethane hexane

to give crystals, 185-187 C

Table I11 The fol | oW3™ Exanpl es are prepared using

the conditions of Exanple 51 with the appropriately

substituted aroyl chloride 20 e ., No.

Conpound oro-5H pyrrol o[ 2, 1-c] -

52 Examplleé 4] benzodi azepi n-1 O(I I H) yI -

car bonyl ) phenyl ] 5 -chlorobenzan1de 25 ” nd

N-[ 45( 3- Chl or o~ SyrTOtot 2Tt

[ 1, 4] benzodi azepi n- 10(1 1 H)yl - N-{4-(3-Chloro-SH-pyrrolo{2,1-c]-

car bonyl ) phenyl ] g8, 5- di chl or o- [1,4)benzodiazepin-10(11H)Penzam de 30

N-[4-(3-Chl oro-5H pyrrol o[ 2, 1-c] -

[ 1, 4] benzodi azepi n-10(1 | H) y! - carbonyl)phenyl]-3-methyl-2-

car bonyl ) phenyl ] -2,, 4-di chl oro- thiophenecarboxamide benzam de

(solid foam, Anal. 35 Calc'd for [err] C61.1

H, 336; N, 8.2; d, 20.8; Found: C, 60. 0;

H,3.5 N7.7, d, 20.3 N-[4=(3-Chloro-5H-pyrrolo[2,1-c]~

70 [1,4)benzodiazepin~10(11H)yl~

¢ carbonyl)phenyl]-2-methyl-3-
furanecarboxamide '

15
N~[4-(3-Chloro-5H-pyrrolo[2,1-c]}-

71 [1,4)benzodiazepin-10(11H)yl-
carbonyl)phenyl]}-3-methyl-2-
furanecarboxamide

20
. N-[4~(3-Chloro-5H-pyrrolo[2,1-c]~

72 [1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl ]phenylacetamide
N-{4-(3-Chloro~5H-pyrrolof2,1~cj-

(25 73 [1,4]benzodiazepin-10(11H)yl~
carbonyl)phenyl]-2-chlorophenyl-
acetamide
N-[4~(3-Chloro-5H-pyrrolo[2,1~-c]~

30 74 [1,4)benzodiazepin—~-10(11H)yl-
carbonyl)phenyl]-2-methylbenzene-
acetamide
N-{4-(3-Chloro-5H-pyrrolo{2,1-c]-

35

75 [1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl]-2-methyl-3-
thiopheneacetamide



- 63- Table 111 Exanpl e 5
No. Conpound

N-[ 4-(3-Chl oro-5H pyrrol o[ 2, 1-c] - 55 - -

[ 1, 4] benzodi azepi n- 10( 11H) yI - Tm— :
car bonyl ) phenyl ] - 2-f | uor o- benzam de——%0
N-[4-(3-Chloro-5H pyrrolo[2,1-c]- 56 T _

[ 1, 4] benzodi azepi n- 10( 11H) yI - -66-

car bonyl ) phenyl ] - 2-chl or o- 4-

met hyl benzam de 15 N-

[ 4- (3-Chl oro-5Hpyrrol o[ 2, |-c]- Zable III (cont’d)

[1, 4] benzodi az @3tadmpdd 11H) yI -

car bonyl ) phenyl ] - 2- et hyl - 4-

chloqpbenzanide—ééi* Compound
N-[4-(3-Chloro-5Hpyrrolo[2,1-c]- N-[4-(3-Chlor&g8S5H-pyrrolo[2,1-c])~-

[ 1, 4] benzodi azepio} | O(11H) yl - - -
carbonyl)phenyu-1§4~dinethyl- [1,4]benzodiazepin lo(nm]ﬂ'benzamde
. 25 carhony B phenry bl s2rpethylopz, 1-c]-

59 [ 1, 4] benzodi azepi furddHalddtamide

car bonyl ) phenyl ] - 2, 3-di net hyl - benzam de

30 19 ’ | _N—[4m%1—015l+pyrrol 0[2 1-c] -

60 ) )
car bonyl) phenyl ] - 2- nEthO%Mo 5.56 g of 60% sodium.hydrlde in mPﬁQ;&f‘de
( 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-
.25 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

15

20

30

35



N-[4-(3-Chloro-5Hpyrrolo[2, |-c]- 61

[1, 4] benzodi azepi n-1I0 (11IH)yl -~ -
car bonyl ) phenyl ] - 2 trlfluoro-

met hoxybenzami de g E %-' - 64-

Table 111 (cont'd)g I Exanpl e No.

Compound 5

N- [ 4- (3- Chl or o- 5H pyrrol o 2, 1-¢c] - -67- 62

[ 1, 4] benzodi azepi n- 10(1 1H) yI -

carbonyl)phenyl] 2.4- dlnethoxy- benzam de
ith a 7:1 hexane-ethml[ acelatn Sy SOIHE Ryl

63 of| thé] aerAedE@ prioductO@sl Boglid, m.p. 145-148°C.

car bonyl ) phenyl | - 2, 6- di net hoxy- benzam de

15 5 NF@PQJ&#&O 5H—pyrro|o[2 1-c]-

64 aly ancli @ 1 =k o

carbonyl)phenyl]benzanideA 0. ,AW‘_“ N :
N-[4-(3- dﬂom)SprHoH)FgﬁgﬂfzéLgthin@m%§Buﬁnug
[ 1, 4] benzodi azepi n- 10( 11HF@ a solution of 3.3 g of 10,11-dihydro-5H-
car bonyl') phenyl {reo1618,90q112, 4 Jbenzodiazepine 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 SOlld m.p.

188-190°C.

10

15

20

‘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.

30

35



benzam de

N-[ 4- (3-Chl oro-5H pyrrol o[ 2, 1-c] - 66

[ 1, 4] benzodi azepi n-1 0(l 1H) yI -

car bonyl ) phenyl ] - 2, 6- di net hyl - benzam de
30 : N-[4-(3-Chl oro-5Hpyrrolo[2, 1-c]-

67 [ 1, 4] benzodi azepi n-10(1 1H) yl -

car bonyl ) phenyl ] - 2- net hyl t hi o- -68- benzam de
N-[4-(3-Chl oro-5H pyrrol o[ 2, 1-c] - 68

[ 1, 4] benzodi azepi n- 10(1 1H) yI -

car bonyl ) phenyl | - 2- net hyl - 3- Example 81

t hi ophenecar boxam de -Di -10={4- -5g- Table 111
(cont'd) Exanple

Corpagind = pyrrol o[ 2, 1-c] -
69 [ 1, 4] bepg odli saEwt doh 062 12) y68 g of 10,11-dihydro-

carbonyl ) phenyl ]+ 37 et iyl ~2- I - : -
thiophenecarbofé%1$&?h{¥%°benz°yl) 5H-pyrrolo[2,1i-c][1,4]benzodiaze

N- [ 4- ( 3- Chl or o-ISiteyin (325 2ml lof]ethyl alcohol is Fdded 2.15 g of 10%

[ 1, 4] benzodi azegy o 14Hd 40 ¥4 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.

10

15

20
1C n e =3- enzo -

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°.

30

35




car bonyl ) phenyl ] - 2- net hyl - 3- _

f ur anecar boxani de T
N-[ 4-(3-Chl oro-5H-pyrrol o[ 2, 1-c] - 71 I —
[ 1, 4] benzodi azepi n- 10( 11H) yI - e

car bonyl ) phenyl ] - 3- net hyl -

f uranecar boxam de 20

N-[ 4- (3- Chl oro-5Hpyrrol o[ 2,1-c]- 69~ 72
[ 1, 4] benzodi azepi n- 10( 11H) yI -

car bonyl ) phenyl | phenyl acet am de

N-[ 4- (3-Chl oro-5H pyrrol o[ 2, 1-c] - 25235m91§~¥§

[1, 4]benzodlazeplH_1ﬂ_1iHHE¥tz9l9L241:91L1‘1lh§nz9§i§z_n;n_1gillﬂl_
car bonyl ) phenyl ] - 2- chl gs Q§ - acet am de

N-[ 4-83- Chl or o- 5H pyrr® ] g )
[ 1, 4] benzodi azepi n- 10( 11 9|a s 1rred solution of 0.320 g of 2,3-di~-

Carfonyg)pheny|ﬁeﬁhﬁtﬁéﬁhb?ﬂzéﬁioride in 10 ml of methylene chloride
acet am de

N- [ 4- (3- Chl or o- %F+ﬁ9??8l8r§3lm&]°f tyiethylamine,: After stirring for

[ 1, 4] benzodi azep$ mifGtés)yb.485 g of 10,11-dihydro-10-(4-aminoben-

fﬁrgggghéggg?gllaélpekﬂibygrolo[z 1-c]{1,4]benzodiazepine is added and
stirring continued for 5 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

15 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)phenvl]-2-ethoxvbenzamide
20 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-
. 25 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, Ncho3,
and brine. The reaction mixture is dried with Nazso4,
filtered and evaporated jn vacuo to give a solid which
30 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

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

-2 o}b
To a stirred solution of 0.364 g of
2-{methylthio)benzoyl chloride 5 ml of methylene



Table I'll (cont'd) Exanpl e _No.

Compound 5 N-

4- (3-Chl oro-5H pyrrol o[ 2, 1-c] - 76

[ 1, 4] benzodi azepi n- 10(1 I H) yI - s -

car bonyl ) phenyl | - 2- net hyl - 3- o furanacetan1de
10 Exanpl e 77 Tl

1-(2-Ni trobenzyl)-2-pyrrol ecar boxal dehyde~70= To 5 56 g of
60% sodi um hydride in mneral oiI washed three tines with
hexane, is added _300Q m of |ne1 | f or npm de, upger. ar gon.

The reaction loride is 354%9591%#%d%| FFF%#%Y{EP{EEFPEnQ 18:2 g of

pyrrole- 15 After atdiardimen| fah 3l enimutekledo S8@0V ¢y . of The, 12adihpdroi-xt ure

becormes a conpl,&l ‘Qﬂfﬂéﬂhégﬁk#) éﬁ‘éif¥L{éTZE{LgF911%}% nzo- i tiona

10 msnut es. V%lle stlrrl zyl bromde is
added sl ow y. Aﬁmepémplia @dded and stixxing grontinued ser ofi2 rheudse s

et Fon' 0o eI, B SRR AR o SR e
i XTu Sti u urs.
NN di - vith 45 mh (of e ide e whshed i th (VeLeE,
resi due which iy titricd agid) im%wqt ,erarid)rbﬂiﬂ‘@u rThe reaction migture

I

01 vaos0. 64 g ok AF R S pye perSd S oVabgrated Al Vadhels |,

[err]C. to give a solzd which is p&hif#ﬂdeﬁg;flash chromatd®,
11-di hydr o- 5H

m xture of 30. 9*%&%?0%&?%mﬁ roben gé d¥ane t?r%>%%a?b%§afgeh de
dnd 3.06 g of rom ethyl eﬂtmh%emt%i‘éﬁdwﬁéom of

et hyl al cohol g’so@% desired (?ro&ﬁiﬁtﬁi DIt SeLi®, dhg. reaction
mxture is fil- tered through di at omaceous earth and the
filygate is 171-174 cireated with activated carbon and filtered through
35 di at omaceous earth. The'hgxgmnlg_ggconcentrated in

vacuo to give a residug. chl ori de

cont ai ni ng et hyl al cOt0 R ’ TS n iigh a pad of
silica gel and the pad mdbﬁ@ﬁxure of 2.0 g of 3-methy1benzo[b]thio-

phene-2~-acetic acid and 19.4 ml of thionyl chloride is
heated at reflux for 1 hour. The volatiles are evap-

20 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
(25 -{4~ -Pyrrolo - enzodiazepi
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
30 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
3s 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



-67- with a 7:1 hexane-ethyl acetate solution to give 16.31
g of the desired product as solid, mp. 145-148[err]C. ~5

Exanpl e 79 10 11- Di hydro-10(4-nitrobenzoyl)-5H
pyrrolo [ 2,1-c][ 1.4 ]benzodi azepine , .y 10 a sol ution
of 3.3 g of 10, 11-di hydro-5H yrrol o[ 2, 1-c] [ 1; 4 benzodi azepi ne
in 50 mM of nethylene 10 chl oride under argon is~added 5.0 nm of
triethyl am ne foll owed by ice D&M cooling. A solution of 4.0 g
of 4-nitrobenzoyl chloride in 20 m of nethylene chloride

I s added dropw se Fol | Qwi conpl.efe.,additjon, the, . i,ce bath is
renoved and t he®FiSet 1 nﬁ%hgauregggiﬁféﬁeat&gg feacgl°“r38ﬁ$?@ﬁbéﬁhture for
2 hours. The v@théﬂletthmazsoﬁ, filteredound evapatatedd ji WaAcug & due
whi ch i s dissol . k Onekhy €] | ub i i with
wnt or's $fq L 18 buBiFi8hlpy, Biash Unrdiialch AT

The filtrate | susingechtlaethylnacetaterbexane to aiven0.320 g of the

di ssol ved in nedéxipes ﬁbbaﬁbdeasp35¥gglbbrQbﬁh. _ silica gel and
the pad washed with ethyl acetate. he conbined filtrate is

concentrated in vacuo to give 5.3 Exﬂﬂglg—ggof the desired product as a
yel l ow solid, mp. ~29flethoxyb c i

4-Chl688-29flethoxybenzovl chloride
3?%3[ 50120111, 4] benzodbageppraon oF 208 ‘g ot 4 LenBHRBEANIRIL Bdia
of 10, 11-di hydrim1224ml of thionyl chloride is heated at reflux for 1
ot byl al cobl oMEL Fhe, vofati1ds RPECEAEERARRA ip vacug £d'giYela DT
Fd/C i s hydrogcesiduecyhich is is conggptratedcfremctrinenethres s

filtered througbimedasdnd dried undét dasuafinteogiveartb. gloE fthle @< is

gﬁpgg:trated I Noired producgaggoatgegi QLLd whi ch is dissolved in nethyl ene

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.

20

30
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ri de, passed through silica gel and the pad washed with 3:1

et hyl acetate-hexane. The filtrate is concentrated e .i.n vacuo to
give 1.5 g of the desired product as a yellom/solld m p.

166- 168[ err] C. . 'Exanpl e -81
10, 11- Di hvdr o- 10- ( 4- am nobenzoyl ) - 5H 5 .~ pyrrolo[2,
-c][1, 4]benzodi azepi ne To a solutlon of. 21.58 g of
10, 11- di hydr o- | 0- (4- nltrobéﬁ%oyl) 5FprrroIo[2 1- cl

[ 1, 4] benzodi aze- pine in 325 m of ethyl alcohol is added
2.15 g of 10% Pd/ C andéaﬁﬁiﬁééggrwdrazine fol | oned by
stirring and 10 heatlng un for 15 hours The room

t enper a- t ue (IEAQNGRTOME K rigeyugh

di at omaceous A %%flRﬁioYh%f‘ g a} f %—%m%ﬁf&aﬁxacuo to a

sol -5id which js digssolved i,n net ene oride and passed
t hrough a pad 99“59&9099%9"1?99%#‘3@ 5&5{9“%(—?‘? lqride is heated 3t (¢ s

concentrated i pefadano for §i houtl. 2 Theofvdllatileld are evaptatead f3f oduct as

atan solid. Th id u ur|f| fl ogr aphy
using 7:1 et hy¥§'§8§t§ aﬁ’er"e % ue which i@ é’°3%ef}&s§%’ J]o% e desired

product, mp. teaugae[ghmpe times and dried under vacuum to giveéxanpl e 82

N [4- (5H PWQOFO Q‘aﬁz sl A Yedidue. 20

yl caobonyl ) phenyl'] ©3- chlorobenz op ene-

2- car boxam de Example 9k ed sol ution of 0.440 g of 3-
chl or obenzo[ b] t hyep e sE-Perie |'jIL 41bek2ddia¥epin=-10

met hyl ene chloride_is_added Q.33 of, |et be ter
stirring for 15 n waEEs=—0r445rlgs romet Nzamid

To a stirred solut;on 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
Na2 Y, 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.

30 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.

15

20
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hydr o- 10- (4- am nobenzoyl ) - 5H pyrrol o[ 2, 1-c] [ 1, 4] benzo-

di azepine is added and stirring continued for 18 hours. The
reaction mxture is washed with water, 1N HJ, TTTerr] and
brine. The reaction mxture is dried with 30 err] filtered and
evaporated in vacuo to give a solid which'is: purlfled by flash
chr omat ogr aphy usi ng 1:1 ethyl acetate-hexane to give 0.49 g
of solid, mp. 220-222 C. %3~

Exanpl e 83 N-[4-(5HPyrrolo[2,1-c] [I.4]

benzodi azepin-10(I I H) - E Eigaégonyl)phenyl]

- 2. 3-di net hyl benzam de a stirred solutlon of 0.320
g of 2,3-di- b { BH+EBynralo{2h] irm nzotiazepd

chl ori de | 0 68001 34 ¢ '
15 nmi%utes, 0.485 g of I0, LI-di nyadro- LO-( 4- aln noben- 0
zoyl)-5H-pyrrol o[ 2,1-¢c] [1, 4] benzodi -268EaBide added and

stltLrl ntg contl nued for 5 T@Uisstﬁ‘ﬁede%.tuﬁﬂom éfuoessa g of 2-methyashed’
Wi wat er ,

dried with [er r‘f ??Y*%%%ygnghf"rgge " 05 BeERE ef’ﬁ 9&?’ i?& 3%\2? ;S
solid which is sxddedi @d346 g of triethylaminehatnal Cgr aplfitersstdririhget hyl

tate-h 9 =10 (4~ -
i‘gg[ ;’ re] f?%?&oﬁ 3 minuté, 95608 §%¢# 26, ii?J-&E'hyH’rB 10 mS4 apjno

N-[ 4- (5H Pyrrolhﬁlzzoz}hsﬁ-]-mehp&aebrﬂl[b(ﬂbynzodlazepme is added
yl carbonyl) pherand -geiBkiny YESRESALEE 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°¢.

15

20

0 - =10=(3= -4~ o= o -
- - b [o)
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

30
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20 To a stirred solution of 0.362 g of 2-ethoxy-

benzoyl chloride 5 mM of nethylene chloride is added 0. 346 g of
triethylamne at O[err]C. After stirring for 3 m nutes, 0.500 g
of 10, 11-di hydro-10-(4-am nobenzoyl) -

5H pyrrol o[ 2,1-c][ 1, 4] benzodi azepi ne is added and stir- 25 ring
continued for 72 hours at roomtenperature. The reaction m xture
is diluted with 45 m of nethyl ene =74- chl oride and washed with
water, 2N citric acid, [err] and brine. The reaction mxture is
dried with [erré { iltered and evaporated _in vacuo to give a
sol i d whi ch 30 the boil;to give;Lyé,g ?ﬁaghecﬂPﬁﬁﬁﬁggPEBﬁycﬁs?ﬁgc¥yr et hyl
acet at e- hexane staXs vem Op 8994¢-248%0L i d which is cry- stal lized
fromethyl acetate to give 0.540 g of_the desired product as a
whitessolid, mp. 160- 176[err]C Example 95 Exanpl e
85 35 REQ H) -

yl carbonvl phenyl] - ( : To a
stirred sol ution of 0.3-” g Of ) T chloride 5
m of methyl ene -dlhydro-lo-(s-_7o_

chloride i s addgstHy Xﬁﬂinitio4ﬁéﬁ%$yiﬁﬂs gﬁi @16{2 l-c][l 4]bensbler

10 4 ami nobensASEIESHey Ik f 55 10} PG AP, 6-35 o of anhygrousyine i s
added and sti r hiydyrazine nired50 anl 7¢f habsslute ethyl alceholofs) heaﬁeaat ure.
chioride and withdy S Bt or 1 nour. miffedCrfbnpiBBLlY FOT
brine. The readdildienadthet thngugh diat¢maqp¢u§|earhh[end]eVapoeabddand
evaporated in Y3f4@Acuo 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

s

-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.

20
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to give a solid which is purified by flash chromat o- gr aphy
using 1:1 ethyl acetate-hexane to give a solid which is crystallized from

et hyl al cohol to give 0.480 g of the desired product as a
white solid, mp. 171-174[err] C 15

Exanpl e 86 3- Met hyl benzo[ b] t hi ophene-2-acetyl chloride
A mxture of 2.0 g of 3-methyl benzo[b]thi o- phene- 2-acetic
acid and 19.4 m of thionyl chloride is =75= heated at reflux for 1
hour. The volatiles are evap- 20 orated in vacuo to give a

resi due whirch i s concentrated rabl iEEom-tquene three tines and
dried under vacuumto give g of the desired product as a
resi due. Exanpl e 87

N[ 4-(5HPyrrolo[2.]1-c

10(15H) -yl car bony! ) phenyl ?hﬁ Qﬁﬂ?kﬁ%ﬁ&hﬁblégsare prepared using

benzo[ b] t hi ophene- 2- acet&#ﬁd&Oﬂdltlons of Example 96 With sthered sol ution

of 0.445 g of appropRiRtd1Y ZRIHNH it ARIE Nroy P Morfde Or i de in 5
m of nethylene chloridé is added 0.346 g of triethylam ne at
30 o[ eE¥Pp™RLlerrt er stirring for 3 minutes, 0.500 g of

10, 11-di hydr o- 103@4-an1nobenzoyl)-SH-erroIo|2,ggm§ggn§
[ 1, 4] benzodi azepi ne i s added and Stlrrl?ﬂ6%4$§ﬂ“é¥}gé¥°[2 1-c][1, 4]_

houge at room tenperature. An additiona
3- met hyl benzo[ b] #Ri ophene- 2- acet yl chIohemzodiaiﬁpxyﬂﬁo(llﬂa-yl'

triethylam ne and 30 ng of d|nethylan1nqﬂﬁﬁkgbq942imethylph yl]-2glded and
i:irring continued for an additional 18 euhe reaction

Nixture is diluted with 45 m of °h1°r°h?é1=m=é#?e chI ori de and washed
wth water, 2N citric _ -71-

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

carbonyl)-2-methylphenyl]-2,-

5-dichlorobenzamide

15

N-[4~-(5H-pyrrolo[2,1~-c][1,4]~-

99 . benzodiazepin-10(11H)-yl-
carbonyl) -2-methylphenyl}-
2,4-dichlorobenzamide, m.p.
213°-215°%

20

N-[4~(5H-pyrrolo[2,1~-c}[1,4]~
N 100 benzodiazepin-10(11H)~-yl-
carbonyl) -2-methylphenyl]-
2-chloro-4-methylbenzamide

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

35 —— .- ——  N-[4~(5H-pyrrolo[2,1-c][1,4]-
A T 1 benzodiazepin-10(11H)~yl~-
' carbonyl)-2-methylphenyl]-

2,3-dimethylbenzamide




acid, 1M [err] and brine. The reaction mxture is dried with
[err] filtered and evaporated in vacuo to 5 give a solid which is
purified by flash chronat ography using 1:1 ethyl acetate-hexane
to give 0.320 g of the desired product as a yell ow foam

Exanpl e 88 4- Chl or o- 2- nret hoxybenzoyl chloride

A solution of 2.0 g of 4-chloro-o-anisi c_alcg'_d 10 in 22 m of
thionyl chloride is heated at reflux for 1 hour. The vol atiles
are evaporated in vacuo to give a residue which is is :
concentrated fromtol uene three ¢ Mes and dried under vacuumto
give 2.0 g of the de- Si r%r. act as a residue.

Exanpl e 89 Example N-[4-(5H Pyrrolo[2 ,-c] [1,4]-benzodi azepi n-
10(11H) yl car bonynbh,.phenyl | - 4- chl or o- 2- C

zompound
met h8xybenzani de T&i s_todg{t{ ed so f%&zo'rr}eoT P 4&6_9 of
4-chloro- 20 2- met hoxybenzoyl ch A4 PHEIR TRy L
chl ori de 103 is added 0.346 g of henzadidzepire-X0 (1XHY4¥1-Aft er

stirring for 3 mnutes, 0.500 g of 10, 11 ggﬁ; - 10- e
(4-am nobenzoyl )-5H pyrrolo[ 2, 1-c][l, 4] ag:lnzocﬁlgze%i%eethylphenyll 2|s added

and stirring continued for 18 hours at melhoxybenzamide enperature. An

addi tional 0.406 g of 4-chloro-2- : met hoxybenzoyl chl oride and
0.320 g of triethylamnne is added and stirring is continued for
2 hours. The reaction m xtur é"’l@"@ﬁq}ﬁtﬁ’(fm]ﬂihlﬁl‘rﬂ’] b 4T hyl ene

chloride and waglbad with water, 2N citr penodiazdpii-10(11H)-yB+re] and

brine. The reaction mxture is dried wt ' filt and
évaporated in vacuo to give a $§§°W&)mﬁ°é$wm+9ﬁﬁ%§ fl ash
chr omat ogr aphy "usi ng 1: 1 et hytriddnanonethoxyhenzanide sol i d

which is crystallized fromethyl acetate to give 0.320 g of the

35 15 desired product as a white Cr¥JSt[%| s(,snm %rr2°212-[2224 er”f:.”
it S =P Ote,l=cC 121l

105 benzodiazepin-10(11H)-yl-
carbonyl)-2-methylphenyl]-2, -
4-dimethoxybenzamide

20 _ N-[4~(5H-pyrrolo(2,1-c][1,4]~

106 benzodiazepin-10(11H)-yl-

' carbonyl)-2-methylphenyl}-
benzamide

N-[4~-(5H-pyrrolo[2,1~-c]}[1l,4]-
107 benzodiazepin-10(11H)-yl-
carbonyl)-2-methylphenyl]-
2-methylthiobenzanide
30 N-[4-(5H-pyrrolo{2,1-c][1,4]-
108 benzodiazepin-10(11H)~-yl-
carbonyl)-2-methylphenyl]-
2,6~-dichlorobenzamide

35




-72- Exanpl e 90 2-

(Trifluoronethyl) benzoyl chloride 5 A solution of 2.0 g
of o-trifluoronethyl- benzoic acid in 21 m of thionyl chloride
i s heated at reflux for 1 hour. The volatiles are evaporated in
vacuo to give a residue which is concentrated from t ol uene three
times and dried under vacuumto give 2.1 g of the desired
product as a residue. =77~ Exanpl e 91

N-[4-(5HPyrrolo[2 | -c][I|.4] benzodi azepi n-10(11H) -

yl car bonyl ) phenyl ]-2-(trifl uor or’rﬁ Eﬁl & ﬁam' 6 To a
stirred solution of 0.413 g of 2¢ V7Es %'d | uor onet hyl benzoyl

chloride in 5 nExampdet hyl ene chl o- 15 ride is added 0.346 g of
triethylam ne at err] C. After stiryd 3 mnutes, 0.500
g of 20, 11-di hydro- 10- (Z-am nooenzuyi%@%-!&;gn otot2;

1-c][1, 4] benzodi azepi ne is added and stirring continued for 18
hours at room temperature. Thy-aaqEHCPYPrE1d S ,1Scdirfuteyd Wi th
50 M 20 q% et hyl acetate and vvaghe[daéi,?ﬁ%wat er, {2I\'I cicﬁr{i d dci d,
[err] and brine."The reaction mxture i s §PPRFIRAERIN-10(11H) -Yla ]

filtered and evaporated in vacuo to givecarbonyl)-z-metnbu@hwh?QUJ S
a_solid

crystallized fromethyl acetate to af- - _al 5.0.0
whi &Pis dissolved in methyl ene 25 2 m%ﬁPX}i8e%§ﬂ8%85§§EGrPﬁﬁaugh a

pad of hydrous magnesi um siliamide The filtrate is evaporated in
vacuo to give a solid which is crystallized fromethyl acetate
to afford 0.210 g of the desired product as_a white

drystals, mp. 226-228[err]C. 30 N=[4=(5H-pyrrolo{2,1-c]flamilre 92
2- Met hyl phenyl acktg| chl ori de benzodiazepﬁnsgbgghgy.gﬁ-z.0 g of
o-tolylacetic acid in 27 m of tﬂionxt_ghlog# g Ls ated at
reflusx for 1 hour. The vol ati PRECSPEL&VAPBREREPRANYAd G0 to give
a 35 resi due whi ch is concentr at e2-ethyle8athicphene~ti nes

and dried under vacuumto give 2.1 g ofaiB&desibed

N-[4~(S5H-pyrrolo{2,1~c][1,4]-
111 benzodiazepin-10(11H)-yl-

carbonyl)-2-methylphenyl]-

2-methyl~-3-furancarboxamide

20

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

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

carbonyl)-2-methylphenyl]-

phenylacetamide

30

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

carbonyl) -2-methylphenyl ]~

2-chlorophenylacetamide

35



product as a light brown oil.

-73- Exanple 23777 -
N-[4(5H Pyrrolo[ 2.1-c] [1.4] benzodi azepin- 5 . 10(11H)

-yl carbonvl ) phenyl ] - 2- net hyl benzene- v o

acet am de To a stirred sol ution of 0 334 g of

2- et hyl - phenyl acet yl chlorlde7éirﬂ of nethylene ‘¢hloride is
added 0.346 g of triethylamne at O[err]C."" After stirring for 3
m nutes, 0.500 g of 10, 11-di hydro-10-(4-am no-

benzoyl)-5Hpyrrol o[ 2,1-c] [1,4] hAZERErds added and
stirring continued for 72 hours at roo tenperature. The
reaction mxt uPE3P1® | uted with 45 ni- of nethyl ene chloride and

washed with wateMNo.2N citric aci d, (§§d2§¥fbbrlne The reaction
mxtdre is dried 15 with [err] f| t hr o o] _hydrous
magnesi um si |l i cate and evaporated in va (fq (%ﬂ Efk EE£R§L°}[§0fiﬁ whi ch
is purified by fll&sh chromat ogr aphy usi ipnzodiazepin-10(X1H)+yl-

acet at e-hexane to give a solid which is S %ﬁgltﬁ gﬁg] rom et hyl
acetate to give 0.385 g of the 20 c:ar&’esﬁyrldzpro u éa i
crystals, mp. 198-200[err]C. Z-methylphenylacetamideEyanp|e 94

10, 11- Di hydr o-10- ( 3- nethyl 4-nitro- b%ﬂﬁ@ﬂﬂg;llﬁ 5H pyrrol o
[ 2101. ¢ ][1 4] begzodi.a: e A nlxture of 1.81 g of

3-methyl -4-nitro- 253 . =t oRLThl oride in
75 m of oz sujrmfexu‘rrp<»@ 3,494 16 for 48

hours. The vol atiles are renoveiekggggﬁﬁﬁdiiiéﬁiig(hme ) ~which is
evaporated wi th toluene several vacuo. The residue is
partially dissolved in nét mipdiagre 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.

is

20

-, 29 . - o N -1H- -5--
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 jn 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

30
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30 chloride and filtered free of solids and the filtrate

evaporated in vacuo to give 1.47 g of the desired acid chl ori de.
A 1.36 g sanple of the acid chloride. 0.90 g of

NN- di i sopropyl et hyl am ne and 1.25 g of 10, 11-di -

hydro-5H pyrrol o[ 2, 1-c][I, 4] benzodi azepine in 25 m of 35 met hyl ene
chloride is allowed to stand at room t enpesa: ture for 8 hours.
Water is added to the reaction m x- ture, the organic layer is
separated and dried over [err] filtered and hexane added to the
filtrate at  yolatiles evaporated in v to a residue whiéfi is

the boil to give 1,4g of the desire pro uct as cr al s,

) St
mp. 246-248[ erBYXE: fied by chromatography on prepathEygnB}gtgg by
10, 11 Di hydr o- |kt oniwibels- 1¥1 hetlghzayétate-hexane to give 140 mg of

SH YR r ol o[2, L ald lade PEEZ0UGIER U6 an orange solid, m.p.’aFbXLHEOCY'

nethyl 4-nitro-benzoyl)- SFprrrolO[ZE&imglgjlmgbenzo- 10 di azepi ne,
0.2 g of 10% Pd/ C ang 0E s '
absol ute ethyl al coho

>3 y a
reaction mxture is A 2.0 9 ?@%ﬁ%ﬁhrﬂﬁ ??ﬁﬁ@ﬁﬂuﬁuﬁ@maéégﬁslﬁarth and
evaporat ed oil islwagmawewiﬁh Ppe1tdnkl two TEtméSsi 0r6é tReCr@siahbi zed

L; 8 (rjaLQCr;at 235” gp; %ééﬂf p{] eési%? Zgﬁ[lg*q-fdgmegaxﬁgomamzde under argceagl. red
Exanpl e 96 Wlth stirmifd-4rid éytexrnal [Godlifg, 4.80 g of 2-imi-

[1, 4] benzodi aZﬁgi}, &E#EF% xaldehyde is added YQ&&‘rBQQyégokm%l

*2- met hyl pheny Ktz DHn of 0.83
g of 10, 11-di hyremevied. 2(511ght external heating results in a yellow

(4-am no- 3- net *Bdlhﬁﬂ‘r’éﬁ(') “ e DYéd Ot Lor? ﬂtn@&dée 4i§eél¥i311ed in ice and

di a2&pi ne, 0. 5 Nf dﬁ-'r?ft?r&?é/n {] )S: {lge a{'s adgeg The reaction
mlxture is stirred at o° C for 18 hours. The volatiles
are removed in vacuo 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.

20

30

35



of 2-nmet hyl benzoyl chloride in 50 ml of nethylene chloride is

stirred at roomtenperature for 18 hours. The reaction m xture
is washed with water, the organic 25 layer dried with [err] and
passed t hrough a pad of hydrous magnesium silicate. Hexane is
added at the boil to give 0.75 g of a solid which is
crystallized from net hyl ene chI%% de- hexane to give 0.61 g of
t he desired product, mp. 125-1 ?err]C. 30 35

- 75- Table 1V 5

The foll ow ng Exanples are prepared “%b&&mﬂs_lzg t he

condi ti ons of Exanpql 9., t the eapproprlately

substituted aroyl =¢ F , 2
Conpound N-[4 ('I!'d—l-qnsusﬂer{s’&.dn O:}i 14 Zh}xm:l of lithium al@dinum

ggpﬁgny?fegiﬂelﬁgbkgk'|?P 20 ml of anhydrous tetrahydrofuran is added
chl or obenzani dea 1 solution of 10,11-dihydro-1l1-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°C.

Example 121

1s , .
=[4-(5H=- - enzodiazepin-

10

= 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.

20

30

35 ’ —



5H pyrrolo[2,1-c] [1,4)-
H) -y -

15 N[
98 benzodi azepin-10
car bonyl ) - 2- net hyl phenyl ] -2, -

5-di chl or obenzam de

N-[4-(5H pyrrolo[2,1-c] [1,4]- 99
benzodi azepin-10(1 1 H) -yl -

car bonyl) - 2- met hyl phenyl ] - 81~
2, 4-di chl or obenzam de, m p. 213- 215C.

25 I\I-|4-é§;piyjrrolo[2,1-c] [1,4]-
100 benzodi azepi n-|

car bonyl) - 2-ne
2- chl or o- 4- met hyl benzam de 30

N-[45(5H pyrrol o[ 2, 1-¢ 1,4]- .
beLZO((ZIi azg%i n- | 0E 11 H) _]y| o a] solution of 10 mmol of 10,11-dihydxo+Siy|)- 2

-nmet hyl phenyl | imidazof{2,1~c]{1,4 ]benzodiazepine in 50 ml of methylene
ﬁ;FEE?%L;g&f?g%b?g%%ﬁ%ﬂﬁﬁaﬁ:_argon is added 15 mmol of t;iethylamine
benzodi azepi n- £6lllokedyby ice bath cooling. A solution of 10 mmol of
g?;gg?%;ghi[ﬂﬁ%&ﬁ#@%@%&%&byl chloride in 10 ml of methylene chloride -
Table |V is added dropwise. Following complete addition, the
ice bath is removed and the reaction mixture stirred at
o 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.

4-
(

H/—\

15

20 .

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-

30 graphy to give the desired product.
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Exanple 5 No. Conmpound
N-[4-(5H pyrrolo[2,1-c][ 1,4]- 103

benzodi azepi n-1 0(11H) -yl -

car bonyl ) - 2- et hyl phenyl ] -

met hoxybenzam de 10

N-[4-(5H pyrrolo[2,1-c][1,4]- _égﬂ
benzodi azepi n-10( 11H) - yI -

car bonyl ) - 2- et hyl phenyl ] -

trifluoronmethoxybenzam de 15

N-[4-(5H pyrrolo[2,1-c],[1,4]- ‘m@mgﬁgmi

benzodi azepin-1
car bonyl) - 2- net hyl phenyl | - Il.41benzodiazepine
ﬁ_?hﬁ%gﬂfgnggngEdi Cf?fq”q_solution of 5 jmol of 10,11-dihydro-10-
benzodiazepin 1a-hiMropdenzoyl) -5H-imidazo{2,1~-c][1, 4 ]benzodiazepine

car bonyl) - 2- net byl phegyl m de
ca hvhioeet lbe ethyl alcohq} ip (qﬂg Fg, 0:5 g 25 %?%bﬂ

107 and 10 mq;er?zfoaw&mﬁmelcﬁqlﬂm by stlrrinq an

carbonyl) -2- ”ﬁbéﬁﬁh@eﬁﬂder reflux for 3 hours. The reaction mixture
2- niphylthlobenza

N-[ 4- (5H- pyr r o8 g&g%eﬁé%lﬁprough diatomaqﬂﬁ?s earth. The filtrate
benzodi azepi n- ie(bbubeﬂtrated in vacuo to a residue which is

gaéPgﬂrgzogeggagl%ga%%g]ln methylene chloride and passed throuéh 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.

15

--5_ - [o] - -—
-'D) on’ 'e
To a stirred solution of 1 mmol of 2-methyl-

benzoyi 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 Na,80,, filtered and evaporated in vacuo to
give a solid which is purified by flash chromatography
to give the desired product as a solid.

20

25

30

35



-77- Table IV (cont'd) Exanpl e
No. Conpound
N-[4-(5H pyrrolo[2,1-c][I, 4]- 109

benzodi azepi n- 10( 11H) -yl -

car bonyl ) - 2- et hyl phenyl ] - 10 _

2- met hyl - 3-t hi ophenecar box- -83- am de
N-[4- (5H-pyrrol o[ 2, 1-¢] [ 1, 4] - 210
benzodiazepin-IO(llFD-yI-

car bonyl ) - 2- et hyl phenyl ] - v
2- et hyl - 3-t hi ophene- Iable V car boxam de
N-[ 4- (5H pyrrol of 2, I-c]TP? §P110w1ng Examples) are prepared using

benzgdiazepin | 0(1 1H) -yl the conditions of Example 125 with the

S?Lgtﬂ§:2é fﬂfggggfgggglngrOPriately substituted aroyl chloride
N-[4-(5H pyrrolo[2,1-c] [1,4]- 112
benzodlazepln ER4mpil-yl - 25
car bonyl) - phenyl]
3- net hyl - 2- fu%&#é&*h“V"wzﬂn Compound
N‘%§685F*pyrr°'0[21|-01|[1 4] - 'N~-{4-}8R-imidazo[2,1-c][1,4]-
be 'azepin- 1pigtH) -y benzodiazepin-10(11H) -

B Ylcarbonyl)phenyl]-2-
( chlorobenzamide

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

Ylcarbonyl)phenyl]-2,5-

dichlorobenzamide

15

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

ylcarbonyl)phenyl]=-2,4-

dichlorobenzamide

20

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

R_ZS

N-{4-(5H~imidazof2,1-c][1,4]~
130 benzodiazepin-10(11H)-

Ylcarbonyl)phenyl]=-2-chloro-

4-methylbenzamide

30

N-[4~(5H-imidazo[2,1-c][1,4]~-
131 benzodiazepin-10(11H)~
- e Ylcarbonyl)phenyl}-2-methyl-
“““““ —-- 4-chlorobenzamide

35
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car bonyl ) - 2- et hyl phenyl ] -

phenyl acet am de -

N-[4-(5H pyrrolo[2,1-c][I, 4]- 114
benzodi azepi n- 10(1 1H) -yl -

car bonyl ) - 2- et hyl phenyl ] -

2- chl or ophenyl acet am de -84-
- 78- Table IV (cont'd) Exanpl e
5 No Conmpound

N-[4-(5Hpyrrolo[ 2, 1-c] [1,4] - ITable V (cont®d)
benzodiazepin-#*%ﬁﬁ?éyl-

car bonyl) - 2- net'hy enyl ] - -

2-ne%$ylphenylacékhniﬂngiﬂ CompouRd oyl o116
10, I -Dihydro-| O-[4- [[[(2- et hyl phenyljai-\dn-~inidazo(2,1~c1[1,4]-
carbonyl]an1no]b%%§oyl] -5H—pyrro|o[2¢£

C

[ 1. 4] benzodi azepi ¢ 99%&%ﬁ¥??ﬁ1%(%%?£r
10, 11- di hydr o- 10- ( 4- : ylcarbonyl)phenyl]-2,4~
am no- 3- net hyl benzoyl ) - 5H pyrrol o[ 2, 1- ¢4 ﬁfﬂgxgg-. azepi ne
and 0.37 g of o-tolyl isocyanate in SOQ%¥&%$1 mldetetrahydrofuran S
heated at refl ux under argon for 24 hours. The volatiles are
evapgurated in vacuo to a I eNUE- (8H-Ciind da 2 6501 Ve 1 Ne &t hyl ene
chl oride and passed t hrough _a pad, of hydrous, magnesiumsilicate.
20 Hexad®3 s added to the filt g °<ﬁi§4ﬁ§ T30 (HIE) e
Q.68 g of the desired product as cryst alcarbanyl)phenyl]-2,3-
dimethylbenzamide
15 . ‘
N-[{4-(5H~imidazo[2,1-c])[1,4]~
134 benzodiazepin-10(11H) -
ylcarbonyl)phenyl]-2-
methoxybenzamide
20
135 ) benzodiazepin-10(11H)-
ylcarbonyl)phenyl]—-2-
trifluoromethoxybenzamide
25 s
N-[4~(5H~imidazo[2,1-c][1,4]~
136 benzodiazepin-10(11H)~
ylcarbonyl)phenyl]-2, -
4-dimethoxybenzamide

30 N-[4-(SH-imidazo[2,1-c][1,4]-

137 benzodiazepin-10(11H)~-
ylcarbonyl)phenyl]-2, -
6-dimethoxybenzamide

35



155-158[err] C. Exanpl e 117
N-[4-(5Hpyrrolo[2 .1-C][]. 4] benzodi azepi n- 25 10(11 H)

-yl car bonyl ) phenyl ] -1 H i ndol e- 5-

car boxam de To a solution of 319 ng of indole-5-car-
boxylic acid in 5 mM of tetrahydrofuran is added 418. 4 ng of

1,1" -carbonyl diimdazol e under argon\Mtlhgge- 30 bat h cool i ng.
The cooling bath is renoved and the re- action m xture stirred
at room tenperature for 2 hours. The volatiles are evaporated in

vacuo to a residue “higgﬂhﬁ%%t%gﬂhﬁﬁﬂu%n 3 m of xylene followed
by 500 ny of 10, 11-di hydro-I0-T74-ant nobenzoyl)-5H pyrrol o[ 2, 1-c
]- 35 Ff? &nzodi azepi ne” and heating at 120[err] C for 18 hours.
The yol atiles ar¥egvaporated in vacuo to a residue compo whi ch is

partiti oned between 40 ml of ethyl acetate and. . . wat er . €
organic layer is dried over [err] and%ﬁm} (i imidazo[2,1-c](1,4]~

-79- 138yol ati | es evapor at ed henzactiazapmire- Y& IHE- Whi ch i s
purified by chromatography on preparati ‘%dﬁ&ﬁkﬁﬁ - elution with
1:1 ethyl acetate-hexane to give 140 ni?b fﬁhe&%%&edesired pr oduct
as an orange solid, mp. 130-170 C enzamide Exanpl e
118 1- (o-Nitrobenzyl)-im dazol e- 2- car boxal dehyde

A 218 g portion of sodium hydride (60 ié% i s washed with

%Jjn .10 . 0
pentane two times. To the residue (“J}4'(SQ7§W%ﬂﬁ§? oI e 41—
N, N- di et hyl f or 88 de under argon. benzodiadepins1o(U1K) and externa

gooling, 4.80 g of 2-im - d e . s added and the
cool i ng bath §&%EE%%&8&5?§&§Q&% 2,
6-dichlorobenzamide
15
N-[4-(5H~imidazo{2,1-c][1,4]~
140 benzodiazepin-10(11H)~
Ylcarbonyl)phenyl]-2,-
6-dimethylbenzamide
20
_ N-[4~(5H-imidazo[2,1-c][1,4]~-
141 benzodiazepin-10(11H)-
ylcarbonyl)phenyl}=2,~
methylthiobenzamide

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

Ylcarbonyl)phenyl]-2,-

methyl-3-thiophenecarboxamide

30
N-[4-(SH~imidazo[2,1-c][1,4]-

143 benzodiazepin-10(11H)-
Ylcarbonyl)phenyl]-3,-
methyl-2~-thiophenecarboxamide

35



removed. Slight external heating results in a yellow sol ution.

The reaction mxture is chilled in ice and 15 10.8 g of
2-nitrobenzyl brom de is added. The reaction m xture is stirred
at O[err] Cfor 18 hours. The vol atiles are renoved in vacuo to
a residue which is stirred with ice water, filtered and the cake
washed well with water and sucthQ dried to give 10.9 g of the
desired product 20 as a solid, mp. 141-144 C MH 232.

Exanpl e 119 10.11- D hydro-5Hi m dazo[ 2. 1-c] [ | . 4] benzodi azepi ne
A 5.0 g sanple of I-(o-nitrobenzyltghmkde-(EOF::F) zol e- 2- car boxal dehyde
is dissolved iSE%SO g1 of hot 25 et hyl "al cohol, cooled to room

t enperature an #PPLPed. To the filtrate is added 0.5 g of 10%

Pd/ C and the No. m xture hydrogenated at 48 pgompeind hours. An

additTonal 0.5 g of 10% Pd/C is added apd, hy nation
continued for 25 hours at 65 psi. The ﬁFX{Erggﬁ§§§65320[2:1’ﬁ]ﬁﬂg#@5

t hrough di at onackblis earth and the cakebengbdiazepin-10(11#)t-h et hyl :
acetate. The filtrate is evaporated in g3 Qsa_r esi due which
Yiergbonyl) KREHT L B2

is dissolved in nethylene ht or 1 de, ‘activat ed
carbon, filtered t hrough di RekR¥todsiuranacarboxanpides added to
thedgg filtrate at the boil to give 1.86 g of the desired

rodt¥ct as a crystalline solid, mp. 164-170 ric
Do, y P Qé~é;akﬁﬁgl§§6azo[2,l-c][1,4]—

10. 11- Di hydr o- 53451 dazo[ 2. 1-c] [ 1, 4] berhenzodipzepin510(11H) - To

g suspension of 4 mmol of Iithiun1a|un1§§gg Lhde in 20 m of
anhydrous tetrahydrofuran is added rbo%?&)%%%Pp¥glafion of

10, 11- di hydr o- 11- oxo- 5Hi mi dazo- methyl-2-furanecarboxamide
15
N-[4-(5H-imidazo[2,1~-c][1,4]~
146 benzcdiazepin-10(11H)~
Ylcarbonyl)phenyl]~-
phenylacetamide
20
_ N-[4-(5H-imidazo[2,1~-c][1,4]~
147 benzodiazepin-10(11H)~-
ylcarbonyl)phenyl]-
2-chlorophenylacetamide
25 .
N-[4~(5H-imidazo[2,1-c][1,4]~
148 benzodiazepin-10(11H)~-
Ylcarbonyl)phenyl]-
2-methylphenylacetamide
30 N-[4-(5H-imidazo[2,1-c][1,4]-
149 benzodiazepin-10(11H) -
yYlcarbonyl)phenyl]-
2-methyl-3-thiopheneacetamide

35




[2,1-c][1, 4] benzodi azepine and the m xture is refluxed for 24

hours and cooled at O[err] C. To the mxture is 10 ~ ~~ ~added dropw se
0.12 m of water and 6 m of 1N sodium hydroxrde —The nixture is
extracted with ethyl acetate and the solvent;rgpoved to. give the
desired product as a solid. Recrystalllzatlon fron1nethy|ene

chl ori de- hexane gives crystals, mp. 164-dgp-[err] . 15° :

Exanpl e 121 N-[4-(5H i mdazo[2.1-c][1l, 4]benzodi azepin-
10(11H) -yl carbonyl) phenyl]-2-nethyl benzam de To a

m xture of 1.37 g (5 mmol) of Table Vitd¢éend) hyl benzoyl ) am no] benzoyl
chloride in 15F§%§gie net hyl ene chloride, cooled to O[err] Cis
added 1.5 mM o triethylam-ne. After stirring for 3 mnutes, 5
ol of __EQ;ul__Ll;dLh¥dLn_5H;LnLda1nL2,_J_£;$anﬂ$n§nzndxazep|ne

in 5°m of nmethylene chloride is added. The cooling bath is

renoved and after about 30 minutes a conplet? i lution |s
obt ai ned. The reaction mixture is all ool &n(5H=-im dazo[gOIS?IF af17oom

tenmperature for 16chour and the benzuﬂiﬁzépﬁnele(tnnpentrated in
vacuo. The residue is di ssol v t hyl acetate and
washed with wat er, ZNIC|tr|(¥§?% é#gbéﬁeék}fThe solution is
dried with [err] and the vol atil es concmethyk3rfuranacetamigecuo to gi ve
t he Xesi r ed product as a solid. 35

Example 151
( ~[4=(7~Chloro-5H=-imj = =
- ~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.

15

20

—[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.

{ 25

30

~[4-(7.8-Methyle ioxy-SH-imidagz -C 4]1-
enzodia in- H) -~ o) n -2-
35 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



Exanmpl e 122 10, 11- Di hydr o- 10- (4-ni trobenzovl )-5Hi m dazo[ 2. | -c] -

5 [ 1, 4] benzodi azepi ne To a
solution of 10 mml of 10, 11-di hydro-5H

i m dazo[ 2, 1-c] [ 1, 4] benzodi azepine in 50 mM of nethyl ene chl ori de
under argon is added 15 mmol of triethyl am ne foll onwed by ice
bath cooling. A solution of 10 nmol of 10 4-ni trobenzoyl chloride
in 10 M of methyl ene chloride “P8Tadded dropw se. Fol | ow ng
conpl ete addition, the ice bath is renoved and the reaction

m xture stirre o] r r a |Ies
mxtur e dtfiethxlgmxne iﬁ fa]ﬁan? &i&ﬁfo&%ﬁegﬁggg is sgagggﬁv

15 ethy¥°%keF9!Bera#H§es§Pﬁt3oh°P§Sma§ﬂe8°mkeﬂ “Gt&p giyedthe
brine, The orgadésitedcprodudti &8 i kp1igrr] filtered and
evapo?ated in vacuo to give a solid |§£ S purified by flash

chromat ography to glve deS|red t as a solid.

Exanpl e 123 20

10, 11- Di hydr o- 10- (4- am ”QPS”&OXMué{SU%Q%M%r#O% 5~ mydgp—

[ .4] benzodi azepi ne
10, 11- di hydr o- F¥rrolo-(1, 2'alqnﬁn98@bhn20ym)56Hh1nnﬂametﬁylenk[

1, 4] benzodi azepiHoria der a et hyl
acetJeQe 25 colrnllt a? I’l‘lu;l’lge% Pg&ng 109 &}gﬂl’s rogena? éRYEngBe
hours in a Par rf%‘bﬁ%rﬂo*c%\t %Ehp%qw NGy drdgeplution of 5 mmad eaction
mxture is filtereitrdbengdyh ciloride in 10 ml of ab Eéﬂé enLbPiadhe

R e ot A e D
ice bath is removed and the reaction mlxture 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.

i5

20

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.

30
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- 82- Exampl e 124

10. 11- D hydr o- 10- (4- am nobenzoyl )-5Himdazo [ 2.1-c]- b5

[ 1, 4] benzodi azepi ne To a solution of 5 nmol of

10, 11- di hydro-10-

(4-nitrobenzoyl)-5Himdazo[ 2, 1-c] [ 1, 4] benzodi azepi ne in 100 n
of ethyl alcohol is added 0.5 g of 10@6PdL59_ and 10 nmmol of
hydrazi ne foll owed by stirring and heati ng under reflux for 3
hours. The reaction m xture is filtered through di at omaceous

earth. The filtrate S cogﬁ?@d¥¥:§iérlvacuo to a residue which
i's di, ssollyed .in Agth | gne. C

pad of hydrous #&gr LRl aeg @O hd P 11NO¥a
in vaguo to give the desi Tfedapsoduttionhiothl mmol of 4,i5-dilydrecsbysf! ash

chr omat ogr aphy | Lre - roquct as solj d.

Exanpl e 125 {‘ft%%g“mﬁé?gi’%&if’#dézS[Jﬂﬂgf‘f‘ﬂ.lﬁ‘]eb&ﬁ'zg'cﬂ e S5 0( 11H) -
yl car bonyl ) phengthy2- adcpohbbedsandded?0.2 g of 10% Pd/C ahd 2.8 immoid
solution of 1 I 3 h : y hiari ' of

met hyl ene chl o?iageh?érgggﬁé ¥bllowed bgdsf}?‘;%gl ES? %‘%ag:tq%ﬁ aq.lrﬁjc%éﬂ After
stirring for 15F¥eflux for 2 hqurss, Thenhptoreaction mixture is

é&:%ﬁégihYFEOilﬂiiﬁeﬂ?ﬁnﬁh26§§h|hiatomaceggs eargh andzghe filter cak%

i azo[ 2, 1- epzodi azepine i.s_adde m xture

stirred for 5 H%%%%?éTﬁégﬁe§8?iSﬁiﬁF?FBFQ ng the %gitxﬁ§§hEEWHQHFW%ﬁer,

and brine. The tedcinovagueturThesresidue is tritdraiteld with) efthiylered and

egvaporated in vge ' a ' bah s pukifi flash

chr omat ogr aphy atd a“?otﬁfvﬁigﬁégﬁeEﬁggﬁgﬁggﬁﬁcPigg gsgb %;géﬂ
product as crystals, m.p. 225 =228 C.

15

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 solid,
m.p. 206-207°c. '

20

25

30

35



35 - 83-

Table V The foll owi ng Exanpl es are prepared using 5
the conditions of Exanple 125 with the appropriately
substituted aroyl chloride Exanpl e No.

Conmpound 10 N-[4-(5Himdazo[2,1-c] [I,4]-
126 benzodi azepi n- 10( 114H=

yl carbonyl ) phenyl ] - 2- chl or obenzam de
15 N-(4-(5Himdazo[2,1-c] [1,4]-

127 benzodi azepi n-21d Hrx

yl car bonyl ) phenyl ] - 2, 5-
di chl or obenzam de :
N- [ 4-4 5Hi mi dazo[ 2, 1- c] [ Thé -following Examples are prepared using

the conditions of Example 157 with the
appropriately substituted aroyl chloride

Example
-No. : Compound
N-[4-(pyrrolo[l,2-ajgquinoxalin-
158 =5(4H) ylcarbonyl)phenyl]-2-
( chlorobenzamide

io0

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

15

N-[4-(pyrrolo[l,2~a]quinoxalin=-5(4H) -
160 ylcarbonyl)phenyl}-2,4-dichloro~
20 benzamide, m.p. 200°-202°¢
N-[4-(pyrrolo[l,2-a)jquinoxalin-5 (4H) -
16l ylcarbonyl)phenyl]=-2-chloro—4-methyl-
benzamide

N-{4-(pyrrolo[l,2-a)quinoxalin-5 (4H) -
162 ) ylcarbonyl)phenyl]-2-methyl-4-chloro-
benzamide
30 N-{4~-(pyrrolo[1,2-a]quinoxalin-5(4H) -
163 ylcarbonyl)phenyl]-2,4-dimethyl-
benzamide

35 T



128 benzodi azepin-1 (1 1H) -
yl car bonyl ) phenyl ] - 2, 4-
di chl or obenzam de

N-[4-(5Himdazo(2, 1-c][ 1,4]- 129

benzodi azepi n-1Q( 1l H) -

yl car bonyl ) phenyl ] - 2- fl uor obenzam de
N-[4-(5Himdazo[2,1-c][1,4]- 30 -230

benzodi azepi n- 1Q( 11H) -
yl car bonyl ) phenyl ] - 2- chl or o-

4- et hyl benzani de e VI {cont’d

N-[4-(5Himdazo[ 2, 1-c][1,4]- : 131
benzodi azepi n- | =
yl car®honyl )phen!%%n!@erret hyl - Compound
4-chl or obenzami-NQ. -84
Table V (cont'd) ExammyLr4- (pyrrolo[1,2Pajquinoxalin=5 (4H) -
Conpound [4- (pyrrols 4%5%&% zotg, 1-é] fnl,4]-
132 164 benzodi azebHFRERPAY]) Phenyl] -2, 3~-dimethyl-
yl carbonyl ) phenyl ] -2, 4- benzamide, m.p. 216°-220°%
di met hyl benzam de
io0
N-[4~(pyrrolo{l,2-alquinoxalin-5 (4H) -
165 yYlcarbonyl)phenyl]-2~-methoxy-

( benzamide

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

15

N-[4-(pyrrolo{l,2-ajquinoxalin-5(4H)~
20 167 ylcarbonyl)phenyl]=-2,4-dimethoxy-
benzamide
N-[4-(pyrrolo[1l,2-a]quinoxalin-5(4H) -
168 ylcarbonyl)phenyl]-2, 6-dimethoxy-
benzamide

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

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

30

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

35
benzamide




10 N-[4-(5Himdazo[2,1-c][1,4]-

133 benzodi azepi n- 10( 11H) -

yl carbonyl ) phenyl ] - 2, 3-

di met hyl benzam de 15

N-[4-(5Himdazo[2,1-c][1,4]- 134

benzodi azepi n- 10( 11H) -

yl car bonyl ) phenyl ] - -92~ nmet hoxybenzam de

20 N-[4-(5Himdazo[2,1-c] [1,4]-
135 benzodlazepln ICXllFD

yl car bonyl ) phenyl ] - Iable VI (cont’d)
trifluoromethoxybenzam de 25

N-[4-(5HimdazQ[2. 1-¢c][1,4]- 136
benzqﬁiazepin-i%%ﬁﬁé%? Compound

yl car bonyl ) phenyli¢. 2, -
4- di nmet hoxybenzam de 30

N-[4-(5Himdazo[ 2, 1-c][1,4]-
benzodi azepi n- 1 Zajﬂ

yl car bonyl ) phenyl ]-2, -

6- di met hoxybenzam de 35
-85-10

| 173
(
1s
174
175
20
176
(.. 25
177
30 178
179
35

N-[4-(pyrr8§9[1,z-a}quinoxalin-s(4H)-
Ylcarbonyl)phenyl]-2~(methylthio) -
benzamide

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

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

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

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

. N-[4-(pyrrolo[l,2-a)lquinoxalin-5 (4H) -

ylcarbonyl)phenyl]-2-methylbenzene
acetamide, yellow foam



Table V (cont'd) Exanpl e 5 No.

Conpound N-[ 4- (5FL|n1dazo[2 1-c][1,4]-
138 benzodi azepin-10 (11H)-

yl car bonyl ) phenyl ] - —benzamde 10
N-[4-(5Himdazo[2,1-c][1,4]- 139 e

benzodi azepin-1 QI | H) -
yl car bonyl ) phenyl ] -

6- di chl or obenzam de 15
N-[4-(5Himdazo[2, 1-c][1,4]- v rg
benzodiazepin-lC(llFD-

yl car bonyl ) phenyl ] - :

6- di net hyl benz gsage 140 Compound
N[4%5H4rndag£§%_c][1,q- TPouT

benzodi azepi n- H

-0 F=—

4
-

yl carbonyl ) phenyl ] -2, - N-[4-(pyrrolo[l,2-ajquinoxalin-5(4H) -
met hyl t hi obenzagipde 25 o o

LA (5 i i GasdB 1 o] (1, 41- ylcarbonyl)phenyl]-2-methyl-3
benzodiazepin-lC(IlH)- thiopheneacetamide

yl car bonyl ) phenyl ] - Example 181

nmet &Yl - 3- thlophenecarboxan1de 30

N- [ 4- (5H i mi dazo[ 2, 1- gdp;mmmmmmmm;ul
benzodi azepi n- 10(I1H)

yl carbonyl ) phenyl ]

met hyl - 2- th|ophenecarboxaﬁﬁabSQ§?en8i°n 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.

15

20

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

25

30

35



Table V (cont'd) Exanmple 5 No— S

Conpound N-[4-(5Him dazo[2,1-c] [1,4]-
144 benzodi azepi n-10 (11H) - ;

yl car bonyl ) phenyl -2 , - |

met hyl - 3- f ur anecar boxani de 10 :

N[ 4- (5H i mi dazo[ 2, 1-¢][ 1, 4]- -94L45

benzodi azepi n-10( 11H) -

yl car bonyl ) phenyl ] -3, -

net hyl - 2-f ur anggfar BAsafiisteure stirred at toom temperature for 2
Bzggog?;;gg}ﬁ?ég%%fLD?kLeltéLction mixture i%Gconcentrated in vacuo
ylcagbonyl)pheaya]the residue is dissolved in 100 ml ofpledhptlacatetmte 20
N-[4=(5Him daﬁ@gﬁﬁﬁﬁw with water, 28 citldé acid, agueous NaHco

benzodi azepi n - 3

yl car bonyl ) phedjd] brine. The solution is dried with Na,SO, and the

§;02|Ogﬁfheﬂé|6éfgﬁ%l€§ cagcentrated inv to give a solid which

- m - -

beLzogiaz;pin?iSEE@Fﬁg- &’bb flash chromatography to give the desired
yl car bonyl ) phepybfiuct. '

2- md®hyl phenyl acet ani de 30

N-[ 4- (5H i midazo[ 2, 1-c] [1,4]- Example 134

benzodi azepi n- 10( | 1Hp210=-Dihvdro-10-(4-nitrobenzoyl}-4H-furof2,3-e]

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.

15

20

30

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

35



yl car bonyl ) phenyl ] -
2- et hyl - 3-t hi opheneacetam de 35

-87- Table V (cont'd Exanpl e
No. Compound

N-[4-(5Himdazo[2,1-c ][1,4]- 150

benzodi azepi n- 10( 11H) - -95- yl car bonyl)
phenyl ] - 2- met hyl - 3- f ur anacet am de 10
Exanpl e 151 N-

[ 4- (7- Chl or 0- 5if1 aghd ehlohatoygdabhdl kanz0di 7L Y to give the desiré@
(11FD-yIcarboné%L:g%n | 1 -2-nethyl benzam de

descri bed for *125 a mixture of 1 mrol of

7-chl_oro- 10, 11- di hydr o- 5H—|n1dazo[2 Exanplel]186 benzodi azepi ne,
1.1 fol of 4- [ (2-¢g Q ) _ jfe and 1.5

nmmol of “triethyla [
roomtenperature for 3 REeRiNe glve the desired

product as ﬁ 20 hdsolution %f 1 2¥ol of 9 e wydre-10-
1001 16 - yI car bEATPRSRORSRECT L B i Y rdo 61,221 (1,41~
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.

10

is

20

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

25

30

35 as a solid.



As described for Exanple 125 a m xture of 1.0 25 mol of

7- met hoxy- 10, 11-di hydro-5H-i m dazo[ 2, |-c][1,4]- benzodi azepi ne,
1.1 mmol of 4-[(2-nethyl benzoyl)anm noj - benzoyl chloride and 1.5
mmol of triethylamne in 10 ni of dichloronethane is stirred for
3 hours at room tenperature and worked up to give the product as
a 30 solid. -96— Exanpl e 153
N-[4-(7.8-Mthyl enedi oxy-5H i m dazo[ 2 .1-cf[1,4]-

benzodi azepi n-10(I 1 H) -yl carbonyl ] phenyl -2-

met hyl benzam de 35 fabdeseigbed for Exanple 125 a mixture
of 1.0 nmol of 7, 8-net hyl enedi oxy- 10, 11-di hydr o- 5H i m dazo-
[2,1-c][1, 4] benzodi azepine, 1.1 mmol of 4-[(2-nethyl -

benzqyl)anino]benzoyl chl Thedfodhdwing Exehmples are prepared using

- 88- triet é":8Raie 0 ' 0 e.hs Stirred at
roomtenperature for 3 hgﬁ#s an@ mn%éggnﬁé ?%ggﬁgg ?Egebg%ﬂ the desired
product as a solid. appropriately substituted aroplagblerisie. :
4. 5-Di hydr o-5-(4-nitrobenzoyl)pyrrolor[1. 2-a]quinoxaline

To a solution 5 | of 4,5-dihydro-

pyrrol o-[1, 2-a] line in 50 m of CABPAYPENe chl ori de under
argqﬁ%is added _MNeganol _of triethylamne followed by ice bath
coolt™g. A solution of 5 mmol of —ra-can-gopitrohenzovl chl gride in 10
m of nethylene chloride Nig4aéégdé3?étéfgegip*SFPgﬁR&ggcaﬂﬁ1ete
addition, the 188 i ce bath i Elréhdiagepin-1A¢9H} ayilcanrbonyl)re
stirred at roon1tenperatﬁﬁgn§9§_g-gﬁy5§obegggmgagatiIes are re-

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

189 [1,4]diazepin-10(9H)~ylcarbonyl)-
phenyl}-2,5-dichlorobenzamide
N-[4-(4H-Furo[2,3-e]pyrrolo[l,2-a}-

20 190 [1,4]diazepin-10(9H) -ylcarbonyl)~-
phenyl]-2,4-dichlorobenzanide
N-[4-(4H-Furo(2,3-elpyrrolo[l,2-a]-

191 [1,4]diazepin-10(9H) -ylcarbonyl) -
— phenyl ]-2-chloro-4-methylbenzamide
N-{4-(4H-Furo[2,3-e]pyrrolo(l,2-a]-
192 . [1,4]diazepin-10(9H)-ylcarbonyl)-
phenyl]-2-methyl-4-chlorobenzamide

30
N-[4-(4H-Furo[2,3-e]pyrrolo[l,2-a]~

193 [1,4)diazepin-10(9H)-ylcarbonyl)-
phenyl]-2,4-dimethylbenzamide

35 o B




noved in vacuo to give a residue which is dissolved in et hyl

acetate. The solution is washed with water, 1N HC1, [err] and
brine. The reaction mxture is dried with [err] filtered and
evaporated in vacuo to give a solid which is purified by flash
chromat ography to give the desired product (fromethyl acetate)
as a solid, mp. 174-178[err]C.

Exanmpl e 155 =97~

4. 5- Di hvdr o- 5(4- am nobenzoyl ) pyrrol o[ | . 2- a] qui noxal i ne

A mxture of 1 mol of 4,5-di hydr@-!ﬁéﬁ;£5E £rd)
ni trobenzoyl ) pyrrol o[ |, 2-a] qui no et hyl

al cohol and 10 ml of ethyl acetate containing 0.2 g of 10% Pd/ C
I s hydrogenat eqg.fafy1% hours. The Compoundaction mxture is filtered
throsgh a pad %ﬁz P di at omaceous "earth. The filtrate is

concentrated i nN®3 Mook tg- a—soll dwhich s purified by flash
chromat ography to give the desired ppfudH-FURd[ 2, 3-e ] pyrrol8g®; 328ferr] C.
Eianp|e 156 194 [1,4]diazepin-10 (9H)-ylcarbonyl) -

4. 5-Di hydr o- 5(4- am nobenzoyl ) pyr r ol pii€ényl 12,8 vddmét gl bénzamide

To a solution of 1 nmol of 4,5-dihydro-5-(4-

ni t gebenzoyl )pyrrolo [1, 2-a] quinoxaline in 20 m of et hyl

al cohol is added 0.2 g.of 10% Pd/ CNmik-2(@irRaro(2,3-e]pyrrolohjd?atine
followed by stingeng and heating ungers4jdiazepin-10(9H)-ylcarbonyl)-

{ phenyl]-2-methoxybenzamide

N~[4-(4H-Furof2,3-e]pyrrolo[l,2-a]-
196 [1,4)}diazepin-10(9H)-ylcarbonyl)-
phenyl]-2~-trifluoromethoxybenzamide

N-[4-(4H-Furo[2,3-e]pyrrolo[l,2-a]-
197 [1,4])diazepin-10(9H)~ylcarbonyl)~-
20 phenyl]-2,4-dimethoxybenzamide
N-{4~(4H-Furo[2,3-e]pyrrolo[l,2-a]-
198 [1,4]diazepin-10(9H)-ylcarbonyl)-
' phenyl]-2-methoxy-4-chlorobenzamide

N-[4-~(4H-Furo([2,3-e]pyrrolo[l,2-a]l]-
199 : [1,4])diazepin-10(9H) -ylcarbonyl)~-
phenyl]-2,6-dichlorobenzamide

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

200 [1,4]diazepin-10(9H)~-ylcarbonyl) -
phenyl]-2-methylthiobenzamide

35



reflux for 2 hours. The hot reaction m xture is filtered through

di at omaceous earth and the filter cake washed with hot
chloroformand the filtrate concentra- ted in vacuo. The residue
is triturated with ethyl acetate and the mxture filtered to
gi ve the desired product as crystals, mp. 225[err]-228 [err]C
15 Exanpl e 157
N-[4-(pyrrol o[ 1. 2-a] qui noxal i n-5(4H) -yl - =98~ car bonyl)
phenyl ] - 2- met hyl benzam de To a stirred solution of 1.5
mmol of 2-nmethyl - benzoyl_ chloride in 10 m of nethyl ene
chloride is add- ed 3 I ne. After stirring for
15 20 m nutes, 1.5 mwol of 4, 5-di hydro-5-(4-am nobenzoyl) -
pyrrol o[ |, 2-a] quj ine is added and,the mxture stirred for 5
hour & The reag:?élaorihgﬁ?nel xture is washeddcwpc’un&( with water, 1IN HCL, [err]
and brine. The-N®actiaon mxture is dried with [err] filtered and
evapor at ed 25 i n vacuo to G§wV ' ) ¢ 1§ Lash.
chromat ography tao_give the desiredi?r@ﬁﬁgﬁgggﬂgﬂg%1|d%fpf&%6i6?g'9¥?i.
206- 207[err] C. 20913¢ 1,4)diazepin~10(9H)-ylcarbonyl)-. 90-
Tabl e VI 5 ThepHeny 10 2uindtiIPl £S5t Spiesear ed usi ng
10 carboxamide

N-[4~-(4H-Furo[2,3-e]pyrrolo[l,2-a]-
_( 202 - [1,4]diazepin=-10(9H) ~ylcarbonyl) -
phenyl }-3-methyl-2-thiophene-
15 carboxamide
N-[4-(4H~Furo[2,3-e]pyrrolo[1l,2-a]~-
203 - [1,4)diazepin-10(9H) ~ylcarbonyl) -
phenyl ]-2-methyl-3-furane-
carboxamide -
20 '
N-[4-(4H-Furo{2,3-e]pyrrolo{l,2-a]-
204 [1,4)diazepin-10(9H)-ylcarbonyl)-
phenyl]-3-methyl-2-furane-
carboxamide
25
N-[4-(4H~-Furo[2,3-elpyrrolo{l,2-a]-
205 : [1,4]diazepin-10(9H)-ylcarbonyl)-
phenyl ]-2-chlorobenzeneacetamide
30
N-{4-(4H~-Furo[2,3~-e]pyrrolo[l,2-a]-
206 [1,4)diazepin-10(9H)~-ylcarbonyl)-
phenyl]-2-methylbenzeneacetamide

35 S




the conditions of Exanple 157 with the appropriately
No.

substituted aroyl chloride Exanpl e

Compound 10 N—[4 (pyrrolo [1, 2-a] qui noxal i n-
158 -5(4H) yl car bonyl ) phenyl ] -

chl or obenzam de 15

N-[4- (pyrrol o[ ], 2-a] qui noxal i n-5(4H) - -99- 159

yl car bonyl ] phenyl - 2, 5-di chl or o- benzam de
N-[4-(pyrrolo [1,2-a] qui noxal i n-5(4H) - : 160

yl car bonyl ) phenyl ] - 2, 4-di chl or o- v ont’d benzam de,
m p. 200-202C

N-[4-(pyrrol o] 1, 2-a] qui noxal i n-5(4H) - 161

yl car bonyl') phepyalmpdechl or o- 4- net hyl - compound

benz&mi de 25 P

N-[ 4- (pyrrol o] i—uﬂ'a] SeHRexat+A—St-4HH +62

yl car bonyl ) phenyl ] - 2- et hyl - 4- chl onb~[4~(4H-Furo([2,3~-e]lpyrrolo[l,2-a]~-
benzam de 30 = - -
(pyrrol o[ 1, 2-a] cz]"t?i-,noxal I n-5(4H) - [1,4]diai&ﬂf§'§ 10(9H) ~ylcarbonyl)

yl carbonyl ) phenyl ]-2, 4-dimet hyl - phenyl]-2-methyl-3-thiophenebenzani de
35 acetamide
10
N-[4-(4H~Furo[2,3-e]pyrrolo(l,2-a]~
{ 208 [1,4)diazepin-10(9H)~ylcarbonyl)~-
| ' phenyl]-cyclochexanecarboxamide
15 N-[4-(4H-Furo{2,3-e]pyrrolo[l,2-a)-
209 [1,4)]diazepin=-10(9H)~ylcarbonyl)~
phenyl]-cyclohexylacetamide

20

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.

30

35



-91- Table VI (cont'd) 5 Exanpl e

Conpound No.

N-[ 4- (pyrrol-eH- 2--a] qui noxal i n-5(4H) - 164

yl car bonyl) phenyl | - 2, 3--di-methyl - ' benzam de,
mp. 216 -220[err]C 10 N-[4-(pyrrolo

[ 1, 2-a] qui noxal i n-5(4H) - . 165-100-

yl carbonyl ) phenyl ] - 2- net hoxy- benzam de
N-(4-(pyrrol o[ 1, 2-a] qui noxal i n-5(4H)- 15 166

yl car bonyl ) phenyl ]-2-trifl uoro- Example 211
nmet hoxybenzam d . s

N-[4-(pyrrol o] 13 Eas . )
yIcagbonyl)phenyl]-2,4-dinethoxyill&lhgnzgdlﬁzsglng benzani de

N-[4=(pyrrol o[ 1, 2-a] qui ngsahi Boluthilbn of 10 mmol o¥6%,10-dinydro-
yl car bonyl ) phen enzam de 25

N—[4-(pyrro|o[iﬁ%Lg%ﬁgbiéighR%éé@}HﬁJbenz°diazepinf6§n 50 ml o

yl car bonyl ) phesigthprtenanchtoride 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%¢.

10

15

20

f1.41benzodiazepine .

A mixture of 5 mmol of 5,10-dihydro-5-
(4-nitrobenzoyl)-4H-pyrazolo-[5,1-c]{1,4)benzodiazepine
in 25 ml 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
30 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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N-[4-(pyrrolo[l, 2-a]quinoxalin-5(4H)- 30 170

yl car bonyl ) phenyl ] -2, 6-di chl oro- benzam de

N-[4-(pyrrol o] 1, 2-a] qui noxal i n-5(4H) - 171

yl car bonyl ) phenyl ] - 2, 6-di net hyl - benzam de

-92- Table VI (cont'd) 5

Exanpl e Conpound -1031~ NO.

N-[ 4- (pyrrol op[ 1, 2-a] qui noxal i n-5(4H) - 172

yl car bonyl ) phenyl ] -2- (net hyl t hi 0) - benzam de

33 refllux fg:r 3I )h%urs ’ i\&ﬂdl'ﬁh’y rnliﬁgﬁiﬁe 2] giil €€xéd | thbbdgh-
carbon e -2-1TE - 3-

t hi ophenecar boR3 cedus ‘darth. fhe t{rate is copgentyated in |

2-a]guinoxa|iny§§ﬂ@-to a residue whilkkh! is dissolved in methylene

ylca bo”yl)phegﬁiﬁgidEﬁQﬁd'ﬁgssed through a thin pad of hydrous

t hi ophenecar boxam de
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:

10
305.1402 (M+H) .
Example 214
- hat” st e
To a stirred solution of 3 mmol of 2-methyl-
15 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.
20 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.
L'25
30
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N-[ 4- (pyrrol of 1, 2- a] qui noxal i n-5(4H) - 175
yl car bonyl ) phenyl ] - 2- net hyl - 3-
f ur anecar boxanm de

N-[4- (pyrrol o[ 1, 2- a] qui noxal i n-5(4H) - 176

yl car bonyl ) phenyl ] - 3- net hyl - 2-

f ur anecar boxam de 25 _ -102-

N-[4- (pyrrol o] 1, 2-a] qui noxal i n-5(4H) - 177

yl car bonyl ) phenyl ] benzeneacet am de

N-(4-(pyrrolo [1,2-a]quinoxalin-5(4|--|)2§mg VIII 178 _

yl car bonyl ) phenyl ] - 2- chl or obenzene acet am de
N-[4-(pyrrol o[ 1, 2-a] qui noxal i n-5(4H) - . 179

y'Caébpgyl)phfryl]%2-neth&kbqwmmuwing Examples are prepared using
acet®mni de, yell ow foam S

Tabl e VI (ant' d) the co%ﬁﬂxg of Example 214 mm
No. appropriately substituted aroyl chloride.

-93-

Example Compound
No.

10
N-[4-(4H-Pyrazolo{5,1-c][1,4]benzo-

215 diazepin-5(10H) -ylcarbonyl)phenyl]-
2-methoxyﬁenzenéacetamide, n.p.
185-188°¢C

15 N-[4-(4H-Pyrazolo{5,1-c][1,4]benzo-

216 diazepin-5(10H) ~ylcarbonyl)phenyl}-

2,5-dichlorobenzamide

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

20

L. 25 N-[4-(4H~Pyrazolo[5,1-c][1,4]benzo-
218 diazepin-5(10H) -ylcarbonyl)phenyl |-
2-chloro-4-methylbenzamide

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

30

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

35 2,4-dimethylbenzamide

This Sheer 1 s Been

i



N-[4-(pyrrol o[ 1, 2-a] qui noxal i n-5(4H) - 180

yl car bonyl ) phenyl] -2-nethyl - 3-

t hi opheneacet am de 10 Exanpl e 181

9, 10- Di hydro-4H-furo[ 2. 3-e] pyrrol o[ |, 2-a]

[ 1, 4] di azepi ne To a suspension of 4 mol of [ithium

al um num hydride in 25 m of agFégLous tetrahydrofuran i s added
15 1 mmol of 9, 10-di hydro-4Hfuro[Z2,3-¢e]pyrrolo[l, 2-a]-

[ 1, 4] di azepi n-9-one. The m xture is refluxed for 12 hours and
all owed to stand overnight. To thﬁ%%#élﬁiil.i&sn&igl i s added dropw se
0.12 mM of water and then 6 m of sodi um hydr oxi de. The

m xture is extracted with ethyl 20 . acetate and the extract dried
[err]_ The vol agxample are renoved i Qompeuadt o give the desired
prodiRt as a sol i d. Exanpl e 182
9. 10- Di hydr o- 4H¥RofF2—S=etpyrroto—f—t—o=n

[I.4]diazepi ne 25 N-[A-{4HuPyvazololSpioc]{l ,43benzor2, 3- €] -
pyrrolo[l,2-a][l di azepi ne and - LG M of
10 m of ethanolz?% hydr ogenat ed ?%%z%g?ﬁoé?g§ﬁﬂ §ib9rbony%ﬁghfgg%ﬁion
mxture is filtered through di at ofmdz@émethylbenzamidg th and the filtrate
is evaporated in vacuo to give 30 the desired product as a solid.

e I o VTR R LR ol T8 azmenso-
phenyl ] - 2- net hyl 222zam de d;azepin-s(10H16ymparhpny&)phehyl]ﬁnnl of
4-[(2-met hyl - 35 benzoyl)a?%§8%§88§§¥#§£§5§élde in 10 m of

met hyl ene chl oride, coo ed 1.5 mmol of
triethylamne. To the m xture is added 1 nmol of

9, 10-di hydro-4H-furo[ 2, 3-e] pyrrol g 4~¢atbyr42818¢5P108]) 1, 4 Jbenzo~
15 223 diazepin-5(10H)~-ylcarbonyl)phenyl]-
2-trifluoromethoxybenzamide

N-[4~(4H-Pyrazolo[5,1~-c][1,4]benzo~
224 diazepin-5(10H) -ylcarbonyl)phenyl]-
20 2,4-dimethoxybenzamide
N-[4~(4H-Pyrazolo[5,1-c][1,4]benzo-
225 diazepin=-5(10H)-ylcarbonyl)phenylj}-
2,6~dimethoxybenzamide
25
N-[4-(4H-Pyrazolo[5,1-c]{1,4]benzo~
226 ) diazepin-5(10H) -ylcarbonyl)phenyl}-
benzamide
30 N-[4-(4H~Pyrazolo[5,1~c][1,4]benzo-
227 diazepin-5(10H) -ylcarbonyl)phenyl]-
2,6-dichlorobenzamide

35



-94- and the mxture stirred at toomtenperature for 2

hours. The reaction m xture is concentrated in vacuo and the
residue is dissolved in 100 m of ethyl acetate and washed with
water, 2N citric acid, aqueous [err] and brine. The solution is
dried with [err] and the vol atiles concentrated in vacuo to give
a solid which Is purified by flash chromat ography to give the
desired product. 10 =104~ Exanpl e 184
9. 10- Di hydr o- 10- (4-ni trobenzoyl )-4H-furo [ 2. 3-¢€]

pyrrolo[ 1,2-a] [1 ,4] diazepine , To a solution of 1.0
nmml of 9, 10 dlhydro 4H Iﬁhlﬁu¥$ié—ésepﬁyéﬁoro[1 2-a][l, 4] di azepi ne
in 10 m of 15 met hyl ene chl oride under argon is added 1.5 mol of
triethyl am ne d by ice bath cooling. n of 1.1
mols of 4- nrtrég£%§%§l chloride in 5 m of éb&%Othp met hyl ene chloride is
added dropwi se—¥@bLl owing coomplete addition the ice bath is

removed and the 20 reactna@4al4ﬁup§rh§o§u[grqdcqqquq@kﬁﬁﬁperature
for 2 hours. The vol atil"es 2re fempved i vacuq'to glve a

resi due which i228issolved in et A}R28PEPZPE10H) s¥igarbonyl) phenyl) on | s
washed with water, 1N HO, [err]2aeddimethylbenzamide The reaction m xture
is dried with [err] filtered and evaporated in vacuo to give a
sol4gl which.is purified by f1 ash chromat ography on silica gel to
gi ve desired product Ns[4-{4HrByrazolo[5,1-c][1,4]benzo~

Exanpl e 185 229 9.10- E%Q* ?ntﬁé ?ZEPEEQQB%Q&th$Hﬁ§HﬁQ[2 3- e]

30 pyrrol o[ 1
i xture of 1 mmol of 9, 10-di hydr 8=B8 iobenzamide

ni trobenzoyl ) -4H- furof 2, 3 e]pyrrolo[l 2-a][1, 4] di aze- ' pine in 10
m of ethyl alcohol and of e et at o] |n|ng 0.2 g
of 460% Pd/ C i's hydrogenated 35 N'}Q (fﬁFPgrﬁﬁﬁ}Qig'#ﬁESﬁgagb 2@ xture is
filtered throug23o diazepin-5(10H)~ylcarbonyl)phenyl]~

2-methyl-~3~-thiophenecarboxamide

N-{4~(4H-Pyrazolo[5,1~-c][1,4}benzo-
231 diazepin-5(10H)~-ylcarbonyl)phenyl]~-
20 3-methyl-2-thiophenecarboxamide
N-[4-(4H-Pyrazolo{5,1-c][1,4]benzo-
232 diazepin-5(10H)~ylcarbonyl)phenyl]-
2-methyl-3-furanecarboxamide

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

N-~[4-(4H~Pyrazolo[5,1-c]}[1,4]benzo~-
235 diazepin-5(10H)~ylcarbonyl)phenyl]~-
2-chlorobenzeneacetanide
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a pad of diatomaceous earth. The filtrate is concentrated in
vacuo to a solid which is purified by

- 95- T flash chromat ography on silica gel to give the desired
product . T Exanpl e 186 9,

10- Di hydr o-10- (4- an1nobenzoy|) 4H fur o] 2, 3- €]

pyrrolo[l, 2-af y 1. 4]d|azep|ne To a solution of 1 mol
of 9, 10-di hydro- 10- =105~

(4-nitrobenzoyl) - 4Fquro[2 3-e]pyrrolo[l,2-a][1,4]- di azepine in
20 M of ethyl alcohol is added Omégﬂe %IZI [50 t’dglO%)Pd/C and 2.5 mol

of hydrazine followed by stirring I ng under reflux for 3
hours. The room tenperature-reaction mxture is filtered through
di at omaceous eggstdm the filtrate concentra vacuo. The
resi e i s dissol g%nen met hyl ene chl ori de bSﬂpbﬁnd and passed through a
thin pad of hydrd%%hﬁagﬁes+uﬁr——-———————4%444xuip—4he—f"ffaLe S
concentrated in vacuo to ] N-[gbycxﬁbyrdgalbfg m&e?gg;4wbéﬁhohs
purified by fla chr h lve e

desi red Eibsproduct as a §§$ﬁ%§£§8 ¥(QBH? car yi?pﬁenyls

Exanpl e 187 N-2-mé¢thy Foengendacépamideo| | . 2-a] [ . 4] -
diazepin-10(9FD-yIcarbonyl)phenyl] 2- et hyl

bena&ni de To a stirred solution of 1.1 mmol of

2-net hyl - 25 benzoyl chl or¥f k4T ﬁ‘gnPX?aéﬁlﬂﬁ§h§T€hélcﬁ]b¢n99‘|s add-

ed 1.5 mmol of t23zthylam ne. To diwzépih+s £108) 2fLesrbonyl)phenyl]-
L 2-methyl-3~-thiopheneacetamide

15

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. Thé
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.

20

30

2-methylbenzamjde
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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1.1 mmol of 9,10-di hydro-10-(4-am nobenzoyl)-4Hfuro- . __
[2,3-e]pyrrolo[1,2-a][1, 4] diazepine and the mxture is stirred
for 5 hours. The reaction mxture is washed 30 T With—water, _INcitric
acid, [err] and brine. The reaction mxture is:drigd mnth lerr]
filtered and evaporated in vacuo to give a soli:d which is
purified by fl ash chronatograph¥ gn silica gel" with ethyl"

acet at e- hexane as solvent to give the des pPea product 35 as a solid.
- 96- Tabl be VI 5

The f0||0“ﬂn9ﬁ§§¥ﬁ*€51§f£1fﬁ Qéréd #€iP%¢t room temperature for4s

condi ti ons of npl e appropriately
substituted arRgw r%hl%#?d@°latlle' are repqyed| in vacuo to give g,npound

Tg8 510 residue. The residu% is Niilﬁséﬁlefuiﬁ[ 200- alppEr etdlyl, 2- a] -
car ban
phenyl ] - 2- chI&FﬁH@H&%ﬁ?%g was égkga¥er, 99 Xi%rlc acid, aqueous

N-[ 4- (4H Fur o[NaHe pgmd dbojrde 2- fThe 1Solution isldpied with Na,So,

{oﬁef;]yldi azepi gleﬁﬁ oro%enza Q@Eyi'émved 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~ -
('. =althie - 4 i i
To a solution of 10 mmol of 9,10-dihydro—-4H-
pyrrolo{l,2-a)thieno(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 HCl, NaHCO 37 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
desired product as a solid.

Example 241

- =10-(4— Le) =4H~ o=

30 _ _ 2 zeni

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.

10

15

290
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N-[4-(4H Furo[ 2, 3-e]pyrrolo[ |,2-a]- 190

[ 1, 4] di azepi n-10(9H) -yl carbonyl )- 20 phenyl ] -
4-di chl or obenzam de

N-[4-(4H Furo[ 2, 3-e] pyrrol o[ I, 2-a] - 191

[ 1, 4] di azepi n- 10( 9H) -yl car bonyl ) -

phenyl ] - 2- chl or o- 4- net hyl benzam de 25 -107-

N-[4-(4H Furo[ 2, 3-e] pyrrol o[ 1, 2-a] - 192
[1,4]diazepi n-10(9H) -yl car bonyl) -

phenyl ] -2-met hyl - 4- chl or obenzani de 3fxample 242

N-[4-(4FLFuro[2,3-e] YYEO 2-als . °1 AT _ [1

4] di azepi n-10(9H) -y :

phenyd | -2, 4- di net hyI benzmwm

-97- To a solutidfiPb® ¥'hmbiOBE 9),10-a3hyaro-1d2X2"P! €
Conpound No.

N- [ 4- (4H Fur of 2{4&-R} b5oPenspyl b-4i-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.

10

20 - o —~2-met s

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

30 silica gel to give the desired product as a solid.
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194 [ 1, 4] di azepi n- 10( 9H) -yl car bonyl ) -
phenyl ] -2, 3-di net hyl benzam de 10
N-[4-(4H Furo[ 2, 3-¢e] pyrrolo[ |, 2-a]- 195
[ 1, 4] di azepi n- 10( 9H) -yl car bonyl ) -

phenyl ] - 2- met hoxybenzam de

N-[4-(4H Furo[ 2, 3-e] pyrrol o[ 1, 2-a] - -108- 196
[ 1, 4] di azepi n-10(9H) -yl car bonyl ) -
phenyl]-2-trifl uoromet hoxybenzam de

N-[4-(4H Furo[ 2, 3-e] pyrrol o[ 1, 2-a] - Table IX 197

[ 1, 4] di azepi n- 10(9H) -yl car bonyl )- 20 phenyl ] -2,
4- di met hoxybenzam de N[ 4- (4H—Furo[2
3-e]p%rrolo[1,2-a]- The foll@@ing Examples are prepared using

[1,4]

i azepi n-10( 9H) -yl cagiggn ti
phenyl ] - 2- net hoxy-4-chl oro enzan1& 15?3 of Example 243 with the

N[ 4- (4H Furo[ 2, 3-e] pyr r 8PBFPPE. gpely substitutegharoyl chloride.
[ 1, 4] di azepi n-10(9H ) -yl car bonyl ) -

henyl ] - 2, 6- dlcglorogenzan1de 30
N-[ 4- (4FLFuro[2 $rrolo[1, 2-a] - Compeynd

p
[1, 4] di azepin-10(Ne) -yl carbonyl)-
pheryT'] - 2- met hyl t hi obenzam de 35 N-[4- (4H-pyrrolo[1,2-a]thieno-
244 : [2,3-e][1,4)diazepin-10(9H) -yl
v 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
20
. N-[4~(4H~pyrrolo(1l,2-aljthieno~
246 [2,3-e][1,4]diazepin-10(9H) -yl
carbonyl)phenyl]=-2,4-dichloro-
benzanmide
25
N-[4-(4H-pyrrolo[1l,2-a]thieno-
247 ' [2,3-e]{1,4]diazepin-10(9H) -yl
carbonyl)phenyl }-2-chloro-
4-methylbenzamide
30
N-[4-(4H-pyrrolo(1,2-a)thieno-
248 . [2,3-e][1,4]diazepin-10(9H) ~yl
carbonyl)phenyl }-2-methyl-
4~-chlorobenzamide
35
N-[4-(4H-pyrrolo[1l,2-ajthieno-
249 ' [2,3-e]{1,4]diazepin-10(9H)~yl
N carbonyl)phenyl}-2,4-
dimethylbenzamide




- 98- Table VII (cont'd) 5
No

Exanpl e Conpound .
N-[4-(4H Furo[ 2, 3-¢e] pyrrolo[ 1, 2-a]- 201

[ 1, 4] di azepi n- 10( 9H) -yl car bonyl ) -

phenyl ] - 2- et hyl - 3-t hi ophene- car boxam de
10 N-[4-(4H Furo[ 2, 3-e] pyrrol o[ |, 2-a]-
202 [1, 4] di azepi n- 10( 9H) - yrd8Pponyl ) -

phenyl ] - 3- et hyl - 2-t hi ophene- car boxam de 15
N-[4-(4H Furo[ 2, 3-e] pyrrol o[ 1, 2-a] - 203

[1, 4] di azepi n-10(9H) -yl car bonyl ) - Iable IX (cont’d) phenyl ]
- 2- net hyl - 3- f urBxample : Compoufdr boxam de 20

N-[ 4- (4H Furof 2, ] pyrrolo[1, 2-a]- 204

[ 1, 4]&li azepi n- =yt carponytr)=

phenyl ] - 3- net hyl - 2-f ur ane- car boxam de 25

N-[4-(4H Furo[ 2, 3-e]pyrrol o[ |, 2-a]-Ne[4-(4H-pyrrd?8(1,2-a]thieno-

[ 1, 4] di azepi n- 10Q -yl car bonyl) - .

phenyl ] - 2- chl or zeneacet am de 30 [2,3-e][1,4]diazepin-10(SH) -yl

P—[4ig4H-Furo[2,?-ﬁgpy{rolg[l,ﬁ;a]- carbonyl)phery®]-2,3-

1, 4] di azepi n- 10( 9H) -yl car bonyl ) - . .

phemy ] - 2- net hyl benzeneacet am de dimethylbenzamide
N-[4-(4H-pyrrolo[l,2-a)thieno-

l 251 (2,3-e][1,4)diazepin-10(9H)~yl
carbonyl)phenyl ] -2-methoxy-
benzamide

N-{4-(4H-pyrrolo[1l,2-a]thieno~
252 . [2,3-e][1,4]diazepin-10(9H) -yl
carbonyl)phenyl]-2-
20 trifluoromethoxybenzamide
N-[4~-(4H-pyrrolo[l,2-althieno~
253 [2,3~e][1,4]diazepin-10(9H) ~yl
carbonyl)phenyl]-2,4-
dimethoxybenzamide

N-[4~-(4H-pyrrolo[1l,2-althieno~-
254 : [2,3-e][1,4]diazepin-10(9H) -yl
carbonyl)phenyl]-2, 6-
30 dimethoxybenzanide
N-[4~(4H-pyrrolo[1l,2~a]thieno-
255 [2,3-e][1,4)diazepin-10(9H)~-yl
carbonyl)phenyl]-2, 6-

’s dichlorobenzanide

T



35

Table VII (cont'd) 5

No.

207 [I,4]di azepi
phenyl ] - 2- met hyl - 3-t hi ophene-
N-[4-(4H Furo[ 2, 3-e]pyrrolofl,
[ 1, 4] di azepi n-10(9H) - yl car bonyl
phenyl ] - cycl ohexanecar boxam de

-99-
Exanpl e Conpound
N-[4-(4H Furo[2, 3-e]lpyrrolo[1l,2-a]-
n-1 0(9H) -yl car bonyl ) -
acetam de 10
2-a] - - 208
) - =110~

N—[4-(4H—Furo[2,3-e]pyrrolo[I,2-a]i ble IX ( 28?
[1, 4] di azepi n-10(9H) -yl car bonyl ) - .

phenyl ] - cycl ohBxgmple ani de

Compound Exanpl e 210

N-[ 4- (4H Pyrazol .1 -c][I|.4]benzo- 20' dia;epin-S(IC}ﬂ

-yl c& bonyl ) phényT -

Z- et hytbenzamde

" To a mixture of 1.37 g of 4-[(2-rmet rl4-(4H-pyrrolgihzayalshienprenzoyl

chloride in 15 rgsef nethyl ene

10
257
¢
15
258
20
259
{ 25
260
30
261
35

262

o
[

P,
e e

{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



chloride, cooled to O[err] Cis added 1.5 m of 25 triethylamne. To
the mxture is added 5 nmol  of

5, 10- di hydr o- 4H pyrazol o[ 5,1 -c] [ 1, 4] benzodi azepi ne. The reaction
m xture is allowed to stir at room tenperature for 48 hours and
the volatiles are renoved I n vacuo to give a residue. The
residue i s dissolved 30 in 100 m f ethyl acetate and washed with
wat er, 2N citric acid, aqueous][err] and brine. The solution is
dried with [err] and the solvent renoved in vacuo. The resi due
Is purified by flash chronatograpggggngbLUQQE ’ gel with ethyl
acet ate-hexane to give the desire product, m p.

142[ err]-146[err] C. : - 100-
Exanple 211  Example 5. |0-Di hydro-5-(4-nigemmnidyl) -4H pyrazolo- [5
-1 g? 5 [ 1. 4] benzodi azepi ne

To a sol ution effa—rmot of—5r+0=ctrycro-
4H pyrazol o[ 5, 1-c] [ 1, 4] benzodi azepi Ne-[i4r EH-pyrxfolo[1,2-a]thibendy| ene

chlpride under ?F%on S addeq 15 mﬂtlzq,.f_,e-‘l[]T 4]diaz%§iéﬂfw£,t{gg%f0|lomed

by ice bath coo g. A solution nzoyl
chloride in 10 m of 10 mearRanyd Jahenylde-3s added dropw se.
Fol | owi ng conpl ete addltl@mldﬂybugﬁyﬂ&ﬁdtdﬂidéﬂmwed and the
reat¥®ion m xture stirred at room tenperature hours. The
vol atiles are renoved in vacuo to give a residue which is
di ssolved in ethyl acetate.. The 15N=[4-(4Hxpyrnralo(X, 2wslekiendh water,
il tered and 268" avaporated | 1A LA SISl S
purified carhonyl)phenyl]‘z‘
15 methylbenzeneacetamide
N-[4~-(4H-pyrrolo[1l,2-a]lthieno-
265 [2,3~e][1,4]}diazepin-10(9H) -yl
carbonyl)phenyl]-2-
20 methyl-3-thiopheneacetamide
Example 266
diazepine
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
25 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
30 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
3 removed to give a solid.



by flash chromat ography on silica gel to give desired produqt as

a solid, mp. 227 [err] -229[err]C. Exanpl e, 212

5, 10- Di hydr o- 5- ( 4- am nobenzoyl ) -4H pyrazol o-[5. 1-c]-

[ 1. 4] benzodi azepi ne A nixture of 5 nnDJ pf

5, 10- di hydr o- 5- :  5§:
(4-nitrobenzoyl)-4H pyrazol o-[5, 1-c] [ 1, 4]benzod|azep|ne %5 "% 25
of ethyl alcohol and 10 m of ethyl acet atzll2 contalnlng 0.2 g of
10% Pd/ C i s hydrogenated for 5 hours. The reaction mxture is
filtered through a pad of di.atomacepous earth. The filtrate is
concentrated in vacuo to a IS purlfled by flash 30
chr omat ogr aphy on si | iNed4g ag : 3 ‘

sol i d. 3

5.10-9ihvdro-5-(4-aninobe'zfyf ‘ T 9 =
[ 1. 4] benzodi azepi ne 35 Z_EQEBXIhﬁnzﬁnﬂﬂﬁlon of 5 mmol of
5, 10- di hydr o- 5- (4- To a mixture of 5.5 mmol of 4-{(2-methylben-

cthyl ol conol 1 EORANBRLSI RgrEE o spRide. 1 50 BL of methyjens | !

hydr azi ne. The ahiomdel,scbeaaadum@@r C is added 7.5 mmol of

-101- hqu any S |Itere t hrough
di atd@aceous earfﬁe@%llu?u tra?"éi ?’s@gr}ce%trdt éin‘ﬁkw%" %‘I to a
resi due which i §ldRsadthienpi3ndrelildnddiazepine. d!heommiam lqmﬂseids

through a thin paflodbdh4ftO¢he reaction @’ﬂﬂ(?ﬁﬂda ate
i s concentrated_in vacuo to |ve e5|re RO uct i s
purified by room temperaturg, £oX: 48 The vedald, Qﬁ)%¥3wathe

desired 10 remopeddjnt vasua tol gdveeha@:bsim by TS TeEithid ARt ry:
dissolved in 100 ml of ethyl acetate and the solution
washed with water, 2N citric acid, aqueous NaHCO3
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,gH,,N;0,8: C,70.2; H,5.0
N,9.8; S,7.5 Found: c,69.5, H,5.2

N,Q-GS 8'700-

15
and

20

Example 268

hydro-4-(4-nitro —5H- -
( 25 X : -

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

30

35

3'



305. 1402( MrH) .

Example 214 — - —

N-[4- (4H Pyrazol o[ 5. 1-c] [1, 4] benzodi azepi n- _______,__—"———“
5(1 OH) -yl car bonyl ) phenyl ] -2-net hyl benzam de «JO a
stirred solution of 3 mol of 2-nethyl- 15 beﬁzbyl chlorlde in 10

m of nethylene chloride is add-

3 mmol of 5, 10-di hydro-

5- (4-am nobenzoyl ) - 4H pyrazol o-[ 5, 1-c] [ 1, ﬂ}b%nzodlaze- pi ne.

ed 5 mmol iof triethyl*am ne and

The

m xture is stirred at roomtenperature for 5 hours and is then

hed th t, erre nd e. The organjc layer is dried
vmlatshe[e\er] f:’\?teréﬂ{%ﬁé“l‘i% Ha&mmnmm tHigrveeh §81id

which is purifigiire desired pipdddtsds chrsebidgraphy on silica gel

desired product as a %ﬁkﬁﬁbléﬁiﬁ%}Az[err] 146[err]C. 25
02-
4.10-Dihvdro=4-(4-aminobenzoyl) -SH-pyrrolo-

t he

30 5 35

Table VIII

10

15

20

30

35

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]~

to give



The foll ow ng Exanpl es are prepared using the conditions of
Exanple 214 with —_— appropriately substituted aroyl chloride.
Exanpl e ' " Conpound  No.

N-[4- (4H Pyrazol o[ 5, 1-c] [ 1, 4] benzo- 215

di azepi n-5(10H) -yl car bonyl ) phenyl | -

2- met hoxybenzeneacet am de -114-
N-[4-(4H Pyrazol o[ 5,1 -c][1, 4] benzo- 216 _ _
di azepi n-5(1 OH) -yl car bonyl ) phenyl ] - 2, 5-di chl or obenzami de

yj[4'(4H'E{{gi;tnlEJd%aﬁk?inﬁlb@Péomix%ﬁfe is stirred for 5 hours. The
i azepi n- -y] car ban enyl,1- . e .
2, 4-di chl or oben %%?g ?ncﬁ#%gpggle washed with water, N gitficagddyy nass
spectg o- NaHCOi, and brine.4TBeOfeAckibn mixture is dried with
LT o kel H e eidforeted 1n vac o sive o
2- chl or o- 4- et §Pbid /dhich gs purified by flashNchropatoByaphby o5, 1-c]
£1,4lﬁerzg' hfﬁﬁlica gel to giaZeRkNaesibl- proatbenik) R"edYily, m.p.
-met hyl - 4-chl g nzandde
N—[4-(4H—Pyrazc#é#g%igé]glfﬂTﬁﬁﬂgﬁgs)220 |
diaﬁﬁpin-5(1OFD-yIcarbonyl)phenyl)- Table X 2, 4- di met hyl benzam de
The following Examples are prepared using
the conditions of Example 271 with the

: appropriately substituted aroyl chloride.

Example Compound
No.,
15 N-[4-(5H~pyrrolo[l,2-a}lthieno-
272 [3,2-e][1,4]diazepin=-4 (10H)~yl
carbonyl)phenyl]-2-chloro-
benzanmide
20 _ N-{4~(5H-pyrrolo[1l,2-a}thieno-
273 [3,2-e][1,4]diazepin~4 (10H) -yl
carbonyl)phenyl]-2,5-dichloro-
benzanide
{ 25

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~
20 190°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

35



-103- Table VII1 (cont'd) 5
Exanpl e Conpound No.
N-[4-(4H Pyrazol o[ 5, 1-c] [1, 4] benzo- 221

di azepi n-5(10H) -yl car bonyl ) phenyl ] -

2, 3-di net hyl benzam de 10

N-[ 4- (4H Pyrazol o[ 5,1-c] [, 4] benzo- 222

di azepi n-5( 10H) -yl car bonyl ) phenyl ] -
2- met hoxybenzam de

=115~

N-[ 4- (4H Pyrazol o[ 5, 1-¢] [ 1, 4]be”Z°I_kl§_K_i§Ln§_&i3

di azepi n-5(10H) - yl car bonyl ) phenyl ]-
2-trifluoromet H%3BR¥® am de
N[ 4- (4H Pyrazol ,1-c][1, 4] benzo-

Compound
224

di azepi n-5(10H) -yl car bonyl') phenyl ]
4- di met hoxybenzam de

N-[4- (4H Pyrazol216&, 1-c] [ 1, 4] benzo-
di azepi n-5(10H) -yl car bonyl ) phenyl ] -
6- di met hoxybenzam de 25

N-[ 4- (4H Pyrazol o[ 5, 1-c] [ 1, 4] benzo-
10
277
{
15
278
20
279
( 28
280
30
281
35
282
—_—

ﬁ—%g-(5H-pyrrolo[1,2-a]thieno-
[3,2-e][1,4]828zepin-4 (10H) -yl
carbonyl)phenyl]-2-methyl- 2,
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



226 di azepi n-5(10H) -yl car bonyl ) phenyl ] -

benzam de 30 N-[ 4- (4H Pyrazol o[ 5,1-c] [, 4] benzo-
227 di azepin-5 (10H) -yl carbonyl) phenyl]-

2, 6-di chl or obenzam de 35

-104- Table VIIl (cont'd 5

Exanpl e Conpound No.

N-[ 4- (4H Pyrazol o[ 5, 1-c] [ |, 4] benzo- =116= 5og

di azepi n-5(10H) -yl carbonyl ) phenyl] -

2, 6-di net hyl benzam de 10 P

N-[ 4- (4H Pyrazol o[ 5, 1-c] [ 1, 4] benzo- 29

di azepi n- 5( 10HEXAmPA®ony| ) phenyl ] - - Compound

2-met hyl t hi obenzyg . de

N—[45(4H-Pyrazolo[5,1-c][|,4]benzo- 230 ) drazepi n-5

(10H) -yl car bonyl ) pheny! ] - N-{4-(5H-pyrrolo[1l,2-a]jthieno-

2- met hyl - 3-t hi o@i88necar boxam de [3,2-e][1,4])diazepin-4 (10H) -yl
carbonyl)phenyl]-2, 6~

dichlorobenzamide

10
N-[4-(5H-pyrrolo{l,2-a]thieno-

284 [(3,2-e][1,4])diazepin—-4 (10H) -yl
K carbonyl)phenylj-2,6-
dimethylbenzamide
15
N-[4-(5H-pyrrolo[1l,2-a]jthieno-
285 [3,2-e][1,4)diazepin-4 (10H)~yl
carbonyl)phenyl]~-2-methylthio~-
benzamide
20
X N-{4-(5H-pyrrolo[l,2-ajthieno~
286 [(3,2-e][1,4)diazepin-4 (10H)~-yl
carbonyl)phenyl]-2-
methyl-3-thiophenecarboxamide

N-[4-(5H~pyrrolo[l,2-ajthieno-
287 - [3,2-e][1,4}diazepin-4 (10H) -yl
carbonyl)phenyl]~-3-
methyl-2-thiophenecarboxamide
30
N-[4~(5H-pyrrolo{l,2-ajthieno-
288 {3,2-e}[1,4]diazepin-4 (10H) -yl
carbonyl)phenyl]-3-
methyl-2-furancarboxamide

35

t-.



N-[4-(4H Pyrazol o[ 5, 1-c][l, 4] benzo- 231
di azepi n-5(1CH) -yl carbonyl ) phenyl]- 20 -
3- et hyl - 2-t hi ophenecar boxanm de — }
N-[4-(4H Pyrazol o[ 5, 1-c] [1, 4] benzo- 232 -, T
di azepi n-5(10H) - yl car bonyl ) phenyl ] - : o IR
2- met hyl - 3-f ur anecar boxam de -117- ;

N- (4- (4H Pyrazol o[ 5, 1-c] [ 1, 4] benzo- 233
diazepin-5(1CH)-yIcarbonyl)phenyl!- ,

3- et hyl - 2-f uranecar boxam de 30

N-[ 4- (4H Pyr azekapplé-c] [ 1, 4] benzo- Compofifd

di azepi n-5( 10H) -yl car bonyl ) phenyl ] -

3- cysl ohexene S e

N-[ 4- (4H Pyrazol o[ 5, 1- ¢] [ 1, 4] benzo- N864~(SH-pyrro3s(1,2-a]thieno~

diazepin-5(10kﬂzg§carbonyl)phenyl]-[3'2_e][1'4]diazepin_4(lou)_y1
2- chl or obenzeneacet am de

- 105- carhgpyd) phepyldsarehjoro—s
Exanpl e Conpopéfizeneacetamide

10
N-[4-(5H-pyrrolo[l,2-aljthieno-

290 (3,2-e}[1,4]diazepin-4(10H) -yl
¢ carbonyl)phenyl]-2-methoxy-
benzeneacetamide
is5
N-[4~-(5H-pyrrolo[l,2-a]thieno-
291 [3,2-e][1,4]diazepin-4(10H) -yl
carbonyl)phenyl]-2-methoxy—-4-
chlorobenzanmide
20 N-[4-(SH-pyrrolof1l,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
30 * L 3 b

7— - - -
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

35



No. N-[4-(4H Pyrazol o[ 5,1-c][1, 4] benzo-

236 di azepi n-5(10H) -yl car bonyl ) phenyl ] -

2- met hyl benzeneacet am de 10

N-[4- (4H Pyrazol o[ 5,1-c][1,4 ] benzo- 237

di azepi n-5(10H) -yl car bonyl ) phenyl ] -

2- met hyl - 3-t hi opheneacet am de =118~ Exanpl e 238
15 9, 10- D hydro- 4H—pyrro|o[| 2-a]thieno[2. 3- e] [ 1. 4]

di azepi ne xture of 7.0 oxo 10-dihydro-
G py 1ol of 1, ZFOFBHFERBEESEUER| TO8, & HOUEPn | BosvALagiles are res
anhydr ous tet rndyedoinreacue tddgdve al rekidflenwhdch is dissolved in

boron-di met hyl éﬁﬁoﬁi d§c§. &l ra?XQr QBiﬁ@EoPng %éi:%emth vater, 2%

refl gxed for e solufion 1S C0OO t énperature
and 25 nml of n@%h@ﬁ@laaadedNGHSQ sandThzine. The rea@&ﬁenumeytgns d&roved

under vacuum é ewiﬁﬁ' Hesb filtered aﬂﬂdﬁgaﬁggaﬁhdognf o The

m Xxture is ref tered IS extracted

e e ralhdehanh Tacrurilien by’ rianb. Chroncsoqraphy

citric acid, V&heéiﬁﬂdad@éﬂdtbeqﬁle'r’&nesﬁé%ii}édl product as a 8Id@d in
vacuo to give the desired product as sol i d.

Exagg e 239 30 N[4(§¥§$§F&z—8¥§[l 2-a]thieno[2. 3-a][l.4]-
di azepi n- 10( 9H) - y| carhenihydiengi-Y4-aminobenzoyl) -SH-pyrrolo(l. 2~aj=

2- met hyl benzam de of 1.37 g (5mmmol) of

4-[ (2- met hyl benzoyl ) am no] benzoy of 35 met hyl ene
¢hloride, cooled to O[er@]mt¥F§r3d9§d21°59nPfo§c7‘dthdr°‘§rKérﬁﬁﬁmqﬂma. To

.ghionhxhuaf | pasieeh ?fo%o [1, 2-a ; enzodiazepine, 20 ml of
cooibné %atg IétE%#D ﬁoéﬂﬁ ?ﬁé Egaﬂ hyl aketats containing b.%°

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.

The

20

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.

30

35



- 106- mxture is allowed to stir at roomtenperature for 48

hours. The volatiles are renobved in vacuo to give a resi due.

The residue is dissolved in 100 m of ethyl acet ate and washed
with water, 2N citric acid, aqueous [err] and brine. The
solution is dried with [err] and the solvent renoved in vacuo to
give a solid. The solid is purll®ed by flash chromatography on
silica gel to give the desired product.

Exanpl e 240 9. 10- Di hédro-l0-24-nitrobenzoy|) 4H pyrrol o-
[1,2-althieno[2.3-e][1.4]diazepine 2 To a solutlon of 10
ol of 9, 10- dibwgliorgyp: vdﬁo- : :

pyrrolo[l, 2-a]thi 3-¢e] ]
chl osi de under= 4 et hyl am ne fol | owed

by ice bath cooling. A snbualnhxbmre of 1.37 gl(nnnhobj éfnit{¢lenzoyl

ch ori de |1 1Qfinpinenseyy) antHiETBUAESS) DhP5Effe! En2fogy paov se.

Fol | owi ng renoved and the 20

reaction m xt MIQII%GBMOIMtW@tWeO of s added 7 mmodrof The
vol atiles are ¢ ofduaeh dfiN@CARALS MhSE &f 6 7-dihy df'SSSﬂuﬁy%biB-' S

di ssolved in ethyl acetate. The olution, 1s was wth water, 1N
HClyglerr] andl,2-alll, Sbwwdmeaimm@wawlmgmm t Fepeved
filtered and thedrexepiontgilxtirg aiscalDowedectd stirdathrebmi s

pur {1 e b " A R0RL CBLEPHY RBuEd! ' HRa PLLAEL EbYCare romgyea TH o

product as a
9, 10- Di hydr o- mm;etn rgpireszaytesidueyr rThe-régidue is dissolved in

gl | g g? thghrego[f?éﬁ [de ‘dEhPFoREGEate and washed with watef) Xoi' e Of 2 g of

n|t%fbenzoyl)ﬁﬁﬂﬂﬁy?r4ﬁ¥ﬂ{1?@9%9¥%|¥§ﬂ$95EﬂQQ[HIﬁ?e- The solufigBedBne in
of et hy|d1€ié‘d3hﬁ1tlﬁrlda2§bmaﬂé ﬂ&éyéalvem: removéd! #hevgeabatsi ng 0. 2

?SO;I Iltofa/(; Eg/tc dr ngfgt%drhe solid :.sOtE.rn:u ‘lr:ed wI e reactlion m xture

ether~hexane to give the desired product, mass spectrum
(CI):422(M+H).

20

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).

30

35



a pad of di atomaceous earth. The filtrate is concentrated in

vacuo to a solid which is purified by flash chromat ography to
gi ve the desired product.

-107- Exanpl e 242 9
10- Di hydr o- 10- (4- am nobenzoyl) -4H pyrrolo- 5 [

| .2-a]thieno[ 2, 3-e][l.4]di azepine -120- To a solution of 5

nmmol of 9, 10-di hydro- 10-
(4-nitrobenzoyl)-4H pyrrolo-[1,2-a]thieno[2,3-¢e][1,4]-

di azepine in 25 m of ethyl alcohol Tabbedfll 0.13 g of 10% Pd/ C
and 15 mmol of hydrazine followed by stirring 10 and heati ng under
reflux for 3 hours. The cooled , reaction mxture is filtered
throggh di atomaceous  The foll@ging EXmPlesREePYePREALcRSiBTed in
vacuo to a r eidlusondii €ions 6f SEamSTle i PogeiivhetRechl ori de and
passed through a pad of hydrous, maghesi n1§iéicg%e. The filtrate
is concentrated in vacuPERFIPEAAE substituted ATYe¥Y product which is
purified by flash chlorideonat ography on silica gel to give the
desired product as a solid. .

Exanpl e 243

N-[ 4 (4H Pyrr @%smplR a] t hi eno[ 2. 3- e] [FomBPEMAzepi n-

10(% -yIcarbgﬂgL%phenyl]-2-nethy|benzanide To a stirred
solution of 5 nmmol of Z-mnethyl- benzoyl chToride_1n 10 m of

met hyl ene chloride is add- N-[4-[ (&, 7 +RYAEP-PHTRYFEPARi ne and 5 nmol
?B ?hlo-dih%ersﬂ) e I [El,z-a} ;,S]henzodiazggin-s-yl)

"10- (4- am nobenzoyl ) - pyrrol o- -alt no -£] - _

[1, 4] di azepi ne and the m xture §?§$§%&V iﬁh?éééi% ; The reaction
m xture i s washed with water, 2Nhlorohenzanide [err] and brine

Thél%rganic | ayer is dried with

N-[4-[(6,7-dihydro-5H-pyrrolo
300 [1,2-a][1,5]benzodiazepin-5-yl)
carbonyl jphenyl]-2,5-di-
chlorobenzamide
20
N-[4-[ (6,7-dihydro-5H~pyrrolo
301 [1,2-a][1,5]benzodiazepin-5-yl)
carbonyl Jphenyl]~-2,4-di-
chlorobenzamide

N-{4-[ (6, 7-dihydro~-5H~pyrrolo
302 _ [1,2-a]([1,5]}benzodiazepin-5-yl)
carbonyl ]phenyl ] -2~
20 chloro-4-methylbenzamide
N-[4-{(6,7-dihydro-SH-pyrrolo
303 [1,2-a][1,5]benzodiazepin-5-yl)
carbonyl]phenyl]-2-

methyl-4-chlorobenzamide
35



[err] filtered and evaporated in vacuo to give a solid which is

purified by flash chronmat ography on 30 silica gel to give the
desired product as a solid. 35
-108- Tabl e I X 5
The foll owm ng Exanpl es are prepared using t he
conditions of Exanple 243 with the =121~ appropriately
substituted aroyl chloride. Exanpl e
Conpound No. 10 b R
N-[4-(4H pyrrol o[ 1, 2-a] t hi eno- Ii—lQ—XI—gﬁﬁps—gl
[2,3-e][1, 4] diazepin-10(9H) -yl
car bonyl ) phenylglagsglal or o- benzam de 15
N-[ 4-84H pyrrol o %pg' a] t hi eno- COmpouzn& [2, 3-€]
[ 1, 4] di azepi n- =] carhaonyl) phenyl ] -2,
5-di chl or o- N-[4~[ (6,7-dihydro-5SH-pyrrolo
304 [1,2-a][1,5]benzodiazepin~5-yl)
carbonyl ]Jphenyl]-2, 4~
10 dimethylbenzamide

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

| 305 [1,2-a][1,5)benzodiazepin-5~yl)
carbonyljphenyl]-2,3~ :
dimethylbenzamide

N-[4-[(6,7-dihydro-5H-pyrrolo
306 [1,2-a][1,5]benzodiazepin-5-yl)
carbonyl ]phenyl]-2-
20 methoxybenzamide
N-[{4~-[ (6,7-dihydro~5H-pyrrolo
307 [1,2-a][1,5]benzodiazepin-5-yl)
carbonyl Jphenyl]-2-
trifluoromethoxybenzamide

N-[4-[ (6,7-dihydro-5H-pyrrolo
308 [1,2-a][1,5)benzodiazepin~5-yl)
. carbonyl]phenyl]=-2,4~-
30 dimethoxybenzamide
N-[4-[(6,7-dihydro-5H-pyrrolo
309 (1,2-a][1,5)benzodiazepin-5-yl)
carbonyl ]phenyl}-2, 6~

35 dimethoxybenzamide



benzam de 20 N-[4-(4H pyrrol o[ 1, 2-a] t hi eno-

246 [2,3-e][ 1,4]diazepin-10(9H) -yl

car bonyl ) phenyl]-2, 4-dichloro- benzam de
N-[4-(4H pyrrol o[, 2-a] thi eno-

247 [2,3-¢e][1, 4] di azepi n-10(9H) -yl

4- met hyl benzam de

car bonyl ) phenyl ] - 2- chl or o-
30 N-[ 4- (4333 rol o[ |, 2-a]thi eno-

248 [2,3-¢e][1,4]diazepi n-10(9H) -yl

car bonyl ) phenyl ] - 2- net hyl - , 4- chl or obenzam de
35 N- FRRLe XL leank’d)o_ a1 t hi eno-

249 [2,3-€e][1, 4] diazepin-10(9H) -yl car bonyl ) phenyl ] - 2, 4-
di met hyl benzangggmn1 - 109-
Tabl & | X (cont'%) pte Exarrplecompound Conpound 5

No. No.

N-[4-{ (6,7-dihydro-5H-pyrrolo
310 f1,2-a]{1,5)benzodiazepin-5-yl)
carbonyl]phenyl}-2,6-
10 dichlorobenzamide
N-{4-[(6,7-dihydro-SH-pyrrolo
( 311 [1,2-a][1,5])benzodiazepin-5-yl)
carbonyl Jphenyl]-2, 6~
dimethylbenzamide

N-[4-[ (6,7-dihydro-5H-pyrrolo
312 [1,2-a][1,5]benzodiazepin-5-yl)
carbonyl]phenyl]-2-
20 methylthiobenzamide
N-[4-[ (6,7-dihydro-5H-pyrrolo
313 (1,2-a}[1,5]benzodiazepin-5-yl)
carbonyl)phenylj-2~
methyl-3-thiophenecarboxamide

N-[4-[(6,7-dihydro-5H-pyrrolo
314 : [1,2-a][1,5]benzodiazepin-5-yl)
carbonyllphenyl]-3-
30 methyl-2-thiophenecarboxamide
N-[4-[ (6,7-dihydro~5H-pyrrolo
315 [1,2-a)([1,5]}benzodiazepin-5-yl)
carbonyl ]phenyl -2~

as methyl-3-furanecarboxamide



N-[ 4- (4Hpyrrol o[ 1, 2-a] t hi eno- 250 [2, 3-¢]
[ 1, 4] di azepi n- 10( 9H~=vI

capanyL}ﬂhéﬁ§T]-2,3- di met hyl benzam de 10
N-[4- (4H pyrrol o[ 1,2-a] t hi eno- 251 [2,3-e ] [1
4] di azepi n-10(9H) -yl

car bonyl ) phenyl ] - 2-net hoxy- benzam de 15
N-[ 4- (4H pyrrol o[ 1, 2-a] t hi eno- -12352

[2,3-¢e][1,4]diazepin-10(9H) -yl
car bonyl ) phenyl ] - 2-
trifluoromet hoxybenzanm de 20 Table XI (cont’d)

N-(4-(4H pyrrol o[ 1, 2-a] t hi eno- : 253

[2,3-€e][1,4]diazepin-10(9H) -yl

car bgnyl ) phenyExXample Compound di met hoxybenzani de 25
N-[4-(4H pyrrolnd,1l, 2-a]t hi eno- 254
[2,3-€e][1,4]diazepi n-10(9H) -yl

car bonyl ) phenyl ] - 2, 6- N-(4-[(6,7-dihydro-SH-RYTERYIByhenzani de 30

N-[ 4- (4H pyrrol3ael, 2-a]thieno- [1,2=-a]([1,5]bErMzodiazepin~-5-y1)
[2,3-e][1, 4] diazepi n-10(9H) -yl —a -
carbonyl lphenyl]-3 metQH%*ﬁ

car bonyl ) phenyl ] - 2, 6-
10 furanecarboxamide

‘or obenzami de 35

N-[4-[(6,7-dihydro~5H-pyrrolo
( 317 [1,2~a][1,5]benzodiazepin-5-yl)
carbonyl ]phenyl Jbenzeneacetamide
15
N-[{4-{ (6,7~dihydro-5H-pyrrolo
318 [(1,2-a)[1,5])benzodiazepin-5-yl)
carbonyl ]phenyl]~2-chlorobenzene-
acetamide
20
N-{4~-[ (6, 7-dihydro-5H-pyrrolo
319 [1,2-a][1,5)}benzodiazepin~-5-yl)
carbonyl ]phenyl ]-2-methylbenzene-
acetamide

N-{4-[ (6,7-dihydro-5H~pyrrolo
320 [1,2-a][1,5]benzodiazepin-5-yl)
' carbonyl jphenyl]-2-methyl=-3-
thiopheneacetamide

Example 321

=-Di -4 H= 4 a 3-a S51benzodji-

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

30

35



-110- Table I X (cont'd) Exanpl e

Compound 5 No

N-[4-(4H pyrrol o[ 1, 2-a] t hi eno- 256

[2,3-¢e][1,4]diazepi n-10(9H) -yl _
car bonyl ) phenyl ] - 2, 6- di et hyl benzam de 10
N-[4-(4H pyrrolo[l, 2-a]thieno- 257
[2,3-e][1.4]diazepin-10(9FD-yI -124~-

car bonyl ) phenyl ] -
met hoxy- 4- chlorobenzan1de 15 . .
N- (4- (4H pyrr H[3N qoql:}lm hydroxide. The mixture is refluxed for S

[2,3-e][1, 4JC“ﬁ5H¥§f‘é$Kf&ﬂdM$nd extracted with dichloromethane. The

car bonyl ) phenyl met hoxybenzeneacet am de
20 s act is vashed vith 2N (GAEGIF aPifa VOtat, APe gEied
259 Na Sd 3- eThé Isclvientz eps nediyPédl - whder vacuum to give |
carbonyl)pheny et nzam de
25 Had LS4 35 mprigied by chrappography 88
260 sxlica[ a%l fo [give m«;;nsnm; Pproduct.
car bonyl ) phenyl ] -
met hyl - 3-t hi ophenecar boxam de 30 EMPJ&_QZZ N-

-ﬁprrdo[l , 3-e

| di azepi n- 10(9H) zéam_mm_zlsnumlmmu_nmm

carbonyl)phenyl] 3-net hyl - ] ide

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.

15

20

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.

30

35




t hi ophenecar boxam de 35

N [4- (4H pyrrol o]

1, 2-a]thieno- 262

[2,3-€e][l, 4] diazepi n-10(9H) -yl car bonyl ) phenyl ] - 3- net hyl -
f urancar boxam de Table I X
(cont'd) 5 Exanpl e Conmpound

No. N-[4-(4H pyrrolo[l, 2-a]thieno-

263 [2,3-¢e] [1,4]diazepiTi2®(oH) -y

car bonyl ) phenyl | - 10 chl or ophenyl acet am de
N-[4-(4H pyrrol o[ 1, 2-a] t hi eno- 264

[ 2, 3-e][1, 4] di azepi n- 10(9H) yl Example 324

car bonyl ) phenyl | 52¢ 6= (ami : =4 ‘ peacet am de
N—[4 (4H pyrrol o[ 1, 2- a]thle - 265, .
[2,FBe][1,4]diazepin-10(9H) -

car bonyl ) phenyl ] -

10

1s

20

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

met hyl - 3- t hi opheRsReRHARY 13 4H-11,2, 4)triazolo[4,3-a] [1,4]5ERPBL e 266
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.

Example.

No.

Iable XII

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

chloride

Compound

325

326

30

35

327

328

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

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

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

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



4.10-Di hydro-5H-pyrrolo[l.2-a]Jthieno[3.2-e] [ 1,4]

di azepi ne To a suspension of 7.0 g of 5-o0xo0-4,5-di-
hydropyrrol o[ 1,2-a]thieno[3,2-e] [1,4]diazepine in 25 mM 25 of
anhydrous tetrahydrofuran is added 9 m of 10 M

borane-di net hyl sul fide in tetrahydrofuran. The m xture S
refluxed for 6 hours. The solution is cooled to roomtenperature
and 25 m of methanol added dropwi se. -126~- The vol atiles are renoved
under vacuum To the residue 30 is added 100 mM of 2 N NaCH. The
m xture is refluxed 5 hours and filtered. The solid is extracted
with di chl or onet hane and ZdblexXXkct is washed with 2 N

citric acid, yalghiand dried [err] Thempgdwgdt is renoved to
give a solid. 35 -112-
Exangl e 267 - ' - 1,4] -
S hlh | di azepi n- 4 N0H) c48-oFT Smyw) tdeaolo g4, 3-a] [1, 5

- met hyl benza I re .
4- ( 2- et hyl e zoﬁ%‘%ﬁﬂ%%‘%ﬁb;&% SyflarhentlTindhy1)

met hyl ene chl ori de, Zwdilaraci-giethyli@enzamited 7.5 nmol of 10
triethylamne and 5 mmol of 4, 10-di hydr o-5H pyrazol o-
[1,2-a]thieno[3,2-¢e][l,4]diazepine. The cooling bath is renoved

and, phe reaction mixture is al Fovidr (43 vik n2 pTtriazolo(4, 3 Akl ePherat ure

for™48 hours. BRg volatiles ar Q:enzodiazepiﬂ-%@iﬁd-gmmﬁylf?ﬁéﬁﬁlf
in. 100 m, of ethyl acetate and

resi due. The residue is I Sso) v
the sol ution mashedgﬁﬁ?ﬁkii?#féEEQQHH?q%?Q&é%, aqueous [err]
and
N-{4-(4H-[1,2,4)triazolo[4,3-a][1,5]
15 331 benzodiazepin-6(5H) ~ylcarbonyl)phenyl]
2,4~-dimethylbenzamide
N-[4-(4H~[1,2,4]jtriazolo[4,3-a][1,5)
332 benzodiazepin-6 (5H) ~ylcarbonyl)phenyl]
20 2,3-dimethylbenzamide
N-[4-(4H-[1,2,4]triazolo[4,3-a][1,5]
333 benzodiazepin-6 (5H) -ylcarbonyl)phenyl]}
2-methoxybenzamide

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

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

30

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

35 2,4-dimethoxybenzamide



brine. The solution is dried with [err] and the sol vent

concentrated in vacuo to give a solid. The solid is purified
by flash chromat ography on silica gel to give the desired
product as a solid and foam mp. 20 . 162[err]-188[err]C, Anal.
Calc'd for [err] C 70.2; H 5.0 N,9.8;, S 7.5

Found: C 69.5 H5.2 N,9.6; S, 7.0.

Exanpl e 268 4. 10- Di hydr o=X274- ni t robenzoyl ) - 5H pyrrol o- 25
[ 1. 2-al thi enor 3[ 2-e] [ 1. 4] di azepi ne To a solution of 3
mol of 4, 10-di hydro-5H

pyrrol o[ I, 2-a] t hi eno[ 3, 2- e] [ 1, 4] %Ak FRb{con®’d) of net hyl ene
chl ori de under Exapple s added 5 ol afompound triethylam ne foll owed
by ice bath cooldyng. A solution 30 of 3.3 mmol of 4-nitrobenzoyl
chlorBde in 3 mof ' ' t~S-€-

Fol | owi ng conplete addition, the ice bath is renpoved and the

reaction mxture stirred at roorﬁ,tle‘n\ig}g_t%ezjﬁtlziazr%]é?htéamﬁ,ggg5; The

volatiles are renoved in vacuo to gl ve,
di ssol ved in et 7 acetate. Thdenzodiazeping§ (AH)rylearvkenyl)phenhydat er

2 Ncitric acid, [err] z,ga.raiﬁgﬂmgyﬂ}@zgméion m xture is dried
with [err] filtered and evaporatéd in vacuo to give a solid
whi cho -113-

is purified by flash chronmat ogr apipa-efdis+ (11,25 gtiriazolo[4,3-aj[196Ye
desired product a solid. 5 o - f% | e, 269
4,10-Dihydro-4-?%-%am'nobenzoyl)hﬁ.ﬂ-IF-°[Siyii'arz(ﬁpd'--n 6(5H) ~ylcarbony 5EEhy1f
[}l , 2-a]thieno[3,2-¢e][l.4]di azepidmmethoxy-4-chlorobenzamide

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

15

N-[4-(4H-[1,2,4]triazolo{4,3~a][1,5]
20 340 benzodiazepin-6 (5H) -ylcarbonyl)phenyl]
2,6~dichlorobenzamide
N-[4-(4H-[1,2,4]triazolo[4,3-a}[1,5]
341 benzodiazepin-6 (5H) ~ylcarbonyl)phenyl]
2,6-dimethylbenzamide

N-[4-(4H-[1,2,4]triazolo[4,3~a][1,5]
342 : benzodiazepin-6 (5H)~-ylcarbonyl)phenyl]
2-methylthiobenzamide
30 .
) N-[4-(4H-[1,2,4]triazolo[4,3-a][1,5]
343 benzodiazepin-6 (5H) -ylcarbonyl)phenyl]
2-methyl-3-thiophenecarboxamide

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

35



A mxture of 5 mmol of 4, 10-di hydro-4-(4-

ni trobenzoyl )-5H pyrrolo-[I,2-aJthieno[3,2-e][ 1,4]- 10 di azepi ne
in 25 m of ethyl alcohol and 25 ml of ethyl ——acetate containi ng
0.2 g of 10% Pd/ C i s hydrogenat ed for 5 hours. The reaction - -
m xture is filtered through a pad of di atomaceous earth. The
filtrate is concentrated in vacuo to a solid which i's purified
by 15 fl ash chromat ography on si FA@8=gel to give the desired

pr oduct . Exanpl e 270

4.10- Di hydro-4- 4-am nobenzoyl) _- pyLcrol o- ‘g
[1.2-a]thieno[3.2-¢e][1..4]di azegﬂmmjl—” To a mxture of 5
mol of 4, 10- dERufiphesd- 20 Compound

(4- nitrobenzoyl@-SFprrrolo [1, 2- a]thieno[3 2-e][1,4]- di azepi ne
in 2% m of et U O TOYPdCarmd—15 mol

of hydrazine foll owed by stlrrlﬁg[4‘(4ﬁ‘[1 2,&ﬂ&rh@&9ﬂﬁ§4uﬁd@d[ﬂeﬁlux for 3

hours. The cool g¢s r e8ehiz0R 1 Bz b4 he 6i(3H) -y eass,

di at omaceous 25 earth. _The filtrate is con entr t |n vacuo to a
resi due which is dissolved in HQFHFFQX 'EHﬁBFPﬁﬁcéﬁ oxam passed
through a pad of hydrous magnesiumsilicate. The filtrate is
concentrated in vacuo to give t d

purifé ed by flash 30 F* orAT 6§F‘a;§ﬁyzo%‘i§Fﬁ%58&é’ig 2 %er}’t]
desired 346 product as ahenkpd azepln—S(SH)-ylcarbonyl)phenyl]
Exanpl e 271 N[ 4-65 Lg e’ €] [

1. 4] di azepi n- % F8ﬁ$¥§|c Egﬁél%hE%b 2 met hyl benzam de

35 To a stirred solutlon of 3 mmvol of 2-nethyl -
benzoyl chloride in 10 m of nenay hgg}ncmhqaldgttgaaaqo[4 ,3-a][1,578d 5

nmmol of triethy] ne and 3 nmo
4- (Q:ﬁﬁ]nobenzo§$?15H—pyrrolo [ PeBZ ﬁF@R&P% éggp'ylcarbonyl)phenyll

3-methyl-2-furanecarboxamide

N-[4-(4H-[1,2,4])triazolo[4,3~-a][1,5]
348 ' benzodiazepin-6 (5H) -~ylcarbonyl)phenyl]
20 2-methoxybenzeneacetamide
N-[4-(4H-[1,2,4]triazolo[4,3-a][1,5]
349 benzodiazepin~-6 (5H) -ylcarbonyl)phenyl]
2-methylbenzeneacetamide

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

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

30

engodiaz - =ylcarbo enyl]-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

35



-114- [1,4]di azepine. The m xture is stirred for 5 hours. The

reaction mxture is washed with water, 2N citric acitd;,-- 5 [err] and

brine. The reaction mxture is dried with i_ferr] filtered_and

evaporated in vacuo to give a solid which is purified by:flash

chr omat ogr aphy on silica gel to give the 'desired:product as a

solid, mp. 162[err]- 188[err]§2§mrphous) 10

Table X The follow n anpl es are prepared using

the conditions of Exanple 271 with the approprlately

substltuted anQ ound
I (zc-me‘%ﬂyq.%enzoyl)a%ﬁoj@%ﬁaﬁrro o[rildze aﬁn%l 125 mmdP P

272 of trlp:;hy;l@]n{lpezp] d,%m ﬁtlrred at room

car bonyl ) phenglajy r&hh&@pfor 8 hours and then washed with R@iwew) de 20
hL[45(5F+pyrroI eno

] [l 4] di azepl and brine. The °r3ganic laY%rjﬁ)rﬂﬁfﬁenyl ] _ 2’
-di chl oro- (Na so ) and the solvent removiedhzZaniviecud*o give a
[

N-[4- (5H pyr [
e ][I 4]d%§§ep|n }t %T%d is purified ¥ chromatography on carbonyl)
n ge

enyl -2, 4- giddcar With ethyl acetate-hexane as sedvent dd (@iwe d
an , ”‘p 1@52 desired product. 190[err] G Anal Calc'd for
.

g 30 !err! C 59.8; H 3.6; NB8.7,
6.6, O, 14.7 Found: C, 59.6: a 3 H 3.8 N, 8.1;
, 9.5 C1,14-0 N-[4-(]1-Methvi-4H-[1,2,4]1triaZ¥1of-4( F+anr1 B[ 1,

a
r

arbonyl ) pheny! | - 2- BRBRGAazepin=6 (50 ~v1carboroneinl R 1 ML T) Y
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
—T4~ - - odi - -

a e =3-c chexenecarb

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

3
h
0
e

5
[

P
f

[
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S
2
c
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-115- Tabl e X (cont'd) Exanpl e
Compound 5 No.

N-[4- (5H pyrrol o[ 1, 2-a] t hi eno- 276

[3,2-€e][1,4]diazepi n-4(10H) -yl

car bonyl ) phenyl ] - 2- net hyl -

4- chl orobenzam de 10

N-[4- (5H pyrrol o[ 1, 2-a]t hi eno- ~13077
[3,2-¢e][1, 4] di azepi n-4(10H) -yl

car bonyl ) phenyl | - - di net hyl - . benzam de
15 PO PIeMerystat 128d iom ethyl japqtate £e SHYE, 93 5 Bfo-

278 crystalss, ang)] 1216H4218%@pi n- 4(1 OH) -yl

car bonyl ) phenyl ] -2, 3-di net hyl - benzam de
20 5 N[%ﬁ%o[l 2- a]th| eno-

279 = SH-HAVITT QU Ol hzderr - X 1 - N=10

car bonyl ) phenyl k278 . m .
N-(4-(5H pyrrol 0 -a e
[3,2-e][1, 4]d|azep|n 4vﬂ9ﬂa)ﬁolution of 0. 318 g of S-methyl—z-thlo-
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

- - - - [o] 3 e i -

10

15

20

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. "

. .28

30

35



car bonyl ) phenyl ]-2-trifl uoro-

met hoxybenzamde 30 ____ _. N-[4-(5H pyrrol o[,
2-a]thremo-"""~ 281 [3,2-€e][1, 4] di azepi n-4(1 OH) -yl
car bonyl ) phenyl ] - 2, 4- di met hoxybenzam de
N-[4-(5Hpyrrolo [1, 2-a] thieno- 282 [3,2-€e]]

| , 4] di azepi n-4(10H) -yl -131-
car bonyl ) phenyl ] - 2, 6- di met hoxybenzam de
-116- Tabl e X (cont'd) Exanpl e

Conmpound 5 No,

N-[4- (5H pyrrol o[ 1, 2-a] t hi eno- Exgmglg‘%%% . )
[3,2-e][1,4]diaz&ﬁdﬁz&iﬂ:ﬁ!;ﬁglngleg1[l.ﬁlbgnzgd;azgp;n-;g(;])
carbgnyl)phenyl]-Z, a e ' obenzam de
10 1_2-althj eno:

284 [3, X213 SWYk LefudtbPhengi-

car bonyl ) phenydetdrl6-chloride in 5 ml of dichloromethanei cechedbtazam de 15
N-[4-(5Hpyrr ot L 2-ddd 9 %0 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

10

20 -Cye 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

35 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

.30



285 [3,2-e][1,4]diazepin-4(10H) -yl __

car bonyl ) phenyl ] - 2- met hyl t hi o- benzam de
20 N-[ 4- (5H—pyrroF06Tﬁ?1ﬁTh|eno-'”'—
286 [3,2-¢e][1,4]diazepin-4(10H) -yl L

car bonyl ) phenyl ] - 2- I

nmet hyl - 3-t hi ophenecar boxam de 25 -132= ' e

N-[4-(5H pyrrolo [1, 2-a]thi eno- 287

[3, 2-€e][1, 4] di azepi n- 4(1 OH) -yl

carbonyl ) phenyldncred in vacuo. Toluene is added to the residue and
nmet hyl - 2-t hi ophenecar boxam de

N-[ 4- (5H- pyrr dFgm the | talusRe removed in vagyo (repeated severpd ;.

[1, 4] di azepi n-¥inéd) -6 give the 7.3 g of product as a beawhowoill).phenyl ] - 3-
nmet hyl - 2- f urancar boxam de 35

-117- gx%%%;%—%ﬁ%cont'd) . Exampl e
Conpound MAMMMM&M
N-[4-(5H pyrrolo[1,2-a]t ple of 1.51 g 689%sodium hydride (60% in

[3,2-e][1, 4]d|azep|n 4(1
car bonyl ) pheny@31)33 %gnqn§hed 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]benzoate 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

—-[N-Methyl-N- 5-dichlorobe aminolbenzoic aci

10

15

20

30

35



benzeneacetam de 10 N-[4-(5H pyrrol o[ 1,
2-a] t hi eno- 290 [3,2-e][l, 4] di azepi n-4(1 OH) -yl
car bonyl ) phenyl ] - 2- met hoxy-

benzeneacet am de

N-[4-(5H pyrrol o[ 1, 2-a] t hi eno- 291
[3,2-e][1, 4] diazepi n-4(10H) -yl

car bonyl ) phenyl ] - 2- net hoxy-4- =133~

chl orobenzam de 20 N-[4-(5H pyrrol o[l

2-al t hi eno- 292 [3,2-€e][1,4]diazepi n-4(10H) -yl
car bonyl ) phenyl ] - 2- nethylbenzene- 63 acetan1de

25

' : N
293 3.2-6] 1L 4d - 4(1 |
,. [ e] [ ] di az%:lgnmé(g 9_-2! y

car bosyl ) phenyl ] -
met hyl - 3-t hi ophenedcd

6. 7- Di hydro-5- (4- nltrobenzoyl) -5 2-a]-' Qa0
[l.5] benzodi azepi ne ﬁaﬁiéié)r%é%%lution of 10 mmol of

6, 7- di hydr o- 5H pyrrolo[l 2§§FFQ¢5¥BBﬁzodlazeplne in 30 mM of

net hyl ene Mt , ket EIED N Fear] Y el hyl am ne
35 follomed by i ce bat | N

4-nijgobenzoyl chloride in 10 m of QﬁﬁzﬁFﬁéﬁﬁugﬁloride i s added
dropwi se. Following conplete additioExdue 366 ~ice bath is renoved
and the reactio t_i s . R

minolbenz

15
20
( 25
=[N- =N=(2~met: ophen—3- arbonvllaminoj-
30 .
benzoic acid
Example 374
4=[N-Me ~N-(3-meth jophene-2-vlcarbonyvl}aminol-
! .c .:
am 7
35 .
- [N-Me l1~-N={2~me uran-3-vlcarbo aminol-




roomtenperature for 2 hours. The volatiles are re- noved in

vacuo to give a residue which is dissolved in 5 et hyl acetate.— The
solution is washed with water, 2N citric acid.-ferr]~and brine.
The reaction mxture is dried with [err] filtered and evaporated
I n vacuo to give a solid which is purified by flash. .

chr omat ogr aphy on silica gel to give the desired: product® ¢ a
solid. Bxbdt e 295

6. 7- Di hydr o- 5- (4- am nobenzoyl -5H pyrrol o[ 1. 2-al -

[1 5] benzodi azepi ne A mxture of 2.0 g of

6, 7- di hydr o- 5- (4-ni tro- Example 376

benzoyl ) - 5H pyrra Moty gk 3 1 A rioényl)amino]=et hyl

al cohol and 20 m of et hyl acetate]contaJnlng!£ 2 g of 10% Pd/ C

I s hgdrogenated for 5 hours. The engo tion mxture is filtered

t hrough a pad of dlatonacdmnsmghzﬂﬁlehe f||trate S concentrated
in vacuq t ] ,

chr omat ogr aphy on9§ﬁﬁ?%§&%

Exanpl e 296

6. 7- Di hydr o- 54
[ 1. 5] benzodi azepi ne
6, 7pgli hydro-5-(4- 25
2-a][ 1, 5] benzodi aze M 2—mé stypHere p—added 0.3 g
of 10% Pd/ C and 15 nmol %%ﬂﬂégﬁgﬁhgﬁ%f0|lomed by stirring and
heat i ng under reflux for reaction mxture is
filtered through di atomaceous earth ExampXe |38Qite is 30 concentrat ed

in vacuo to a residyepy Yestch . g e chloride
and passed through a pad o dr ous nagne3|unts| I cate. The
fil{gate is concentr at ed%@%’@gl ve the desired product
whi C I's purified by flasigdniphetagn aphy on silica gel to 35
gi ve the desired pro%u&ﬁljﬁlﬁ aoht_[ 10} 1 , 1laminol-

benzoic acid

Example 382

20 = = . .
benzoic acid
Example 383
v [ N —-N—- o) % -

benzoic acid

Example 384
i 25

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-
10 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
3s 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



-119- Exanpl e 297 N [4-] (6,
7- Di hydr.o=5H-pyrrol o[l.2-a][1, 5] benzodi azepi n- -5-yl) carbonyl ]
phenyl ] - 2- met hyl benzam de To a mxture of 1.37 g (5
mol ) of 4-[(2- met hyl benzoyl ) am no] benzoyl chloride in 10 m of
met hyl ene chloride, cooled to O[err] Cis added 7 nmol of

triethylamne and 5 muol of 6, 7-di hydro-5H pyrrol o- 10 [1, 2-a]

[ 1, 5] benzodi azepi ne. The cooling bath i s “Heémoved and the reaction
m xture is allowed to stir at room terrperature for 48 hours. The

i seol ved in SFIBNCINaz50,), g KATUE IS B’ BT eeBud tRmalh 0 02y ©

citric acid, athinupaflepf] hxderom MQBGMGIIQ{J»MQ-S The filtrafeed with

[err] and the 8! ¥Gﬂbo£5@aeint @nlOthe residuedictystaldisba The solid
is ti§turated WI er - nexane to gi,ve the désired product, mass
spectrum from @épyloggggmﬂ?e)-hexane to give o 38 g of crystals,

Exanpl e 298 20m.p. 168M17p%¢l (6. 7-Di hydro-5Hpyrrolo[l .2-a][1 .

5] benzodi azepi n- r I

To a stirred sol ution of 8 ﬁﬁ%F)é&%’e? %@Fy#‘g ple ]38% mf‘%%rl de in

10 M of met hytiéng theoappropriatie- aroyl chlordde; el foflltowigichy! ani ne

and 5 mml of 8re’ 8? gg q-.5- (4- am nobenzoyl ) -5Hpyrrolo [1,2-a]-
m X

[I, 3lobenzodi azeplﬁoun‘?ﬁe rea ture_i s washed with water,
SMcitric acid, [err] and brine. TheEXample 385,rganic layer is dried with

[err1 fh ltered apdrg=- (SH-ZKrrSléF[Qr,Qt—gq [11) 4V Bengodd adiepd nd-109 agwhi ch i's
puri ie e

desired product as glearbdnyl)phenyd]=N+methyl-2-~-chloficbehZaniidd .

Example 386
15 N-{4-(5H-Pyrrolo[2,1-¢][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)~-

20 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

¢ 25 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)~-

30

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

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

3s ylcarbonyl)phenyl]-N-methyl-2-methoxybenzamide




35 -120-

Tabl e Xl 5 The foll owi ng Exanpl es are prepared using
the conditions of Exanple 298 with the _—_——appropriately
substituted aroyl chl ori de. 10 .. - Exanple
Conmpound No. ' DI

N-[4-[(6,, 7-di hydro-5H pyrrolo -
[1,2-a][1, 5] benzodi azepi n-5-yl)

car bonyl ] phenyl | - 2- chl or obenzam de 15

N-[4-[(6, 7-dihydro-5Hpyrrolo

[1,2-a][1, 5] benzgdi.gzepin-5-vyl . .
carbonyl]phenyl]gf[igﬁgkppyfga&°[z'1'9][1'4]benz°dlazeﬂﬁﬂ?}%ﬁk%§hﬁide 20
N-[4-L(6, 7-di e 30 .
[1,2-%][1,5]beﬁ¥§§?§§58§§5§95391 N methy1:§:krifluoromethoxybenzayzde
car bonyl ] phenyl ] -2, 4-di - Example 393 chl orobenzam de 25

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

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

10 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) -

20

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-

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

Ylcarbonyl)phenyl]-N-methylbenzeneacetamide

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

Ylcarbonyl)phenyl }-N-methyl-2-chlorobenzeneacetamide




N-[4-[(6, 7-di hydro-5H pyrrol o 302
[1,2-a][1, 5] benzodi azepi n-5-yl)

car bonyl ] phenyl | - 2- chl or o- 4- met hyl benzam de
N-[4-[(6, 7-dihydro-5H pyrrolo

303 [1,2-a][1, 5] benzodi azepi n-5-yl)

car bonyl ] phenyl ] - 2- net hyl - 4- chl or obenzam de

35 -137= g1t

Table XI (cont'd) 5 Exanpl e Compound

No. N[ Vs di g/ dr o- 5H-pyrrol o
304 1,2-1%@!1,5]benzodi -5-y1) .
car bonyl ] phenyl | ¥ [4- (5HyrPyrrolo(2,1-c] (1, 4]1benzodinzepiNTehlkdll te

Fi[g: f?i7é?h2¥§égng_ﬁgﬁiaﬁqulj-n-methyfﬁgtmethoxybenzeneacetamide
car bonyl ] phenyl [-2,3- 15 di et hyl benzam de
N-[4-[(6, 7-di hydro-5H pyrrol o Example 402

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

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

10 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)~-

15

ylcarbonyl)phenyl]-ﬂ—methylcydlohexanecarboxamide

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

20 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-

30

35



306

car bonyl ] phenyl ] -
N-[4-[(6, 7-
[ 1, 2-a] [ 1, 5] benzodi azepi n-5-yl)
car bonyl ] phenyl ] -

25
308

carbonyl]phenyl]

[l1,2-a][l, 5] benzodi azepi n-5-yl)

T L2 ﬂg

di hydr o-5H pyrrol o 307

N-[ 4- [ (6, 4H.ydro-5H pyrrol o
[1 2-a][ 1, 5]benzod|azep|n -yl)

nethbxyoenzanlde 20

trifIudfbhethoxybenzanide

di met hoxybenzam de 30

N-[4-[(6,7 dlhtﬁu&ﬂﬂd&tﬂdﬂddﬁ%fane gives ¥¥2 g of crystals, m.p.

1,2-a][1, 5] be d ZoR N-S5-y
Earbon;{]phgny?ﬁg 52 dlnethoxybenzanlde 35
-122- wcont d) 5 Exanpl e
Conp&%nd 21 de

N-[4-[(6, 7-di.hydro-5

(1,2-a][1, 5]benzod|azeplﬁ-§aFP}e of 4.7 g of sodium hydrlde (50* in
carbonyl | phenyblil¥. §s washed with hexane (under argon). To the

10

15

20

30

35°

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




di chl or obenzam de 10

N-[4-[(6,_7-di hydro-5H-pyrrolo 311
[I,2-a][l, 5] benzodi azepi n-5-yl)

car bonyl ] phdrili] 42, 6- di et hyl benzani de
N-[4-] (86, 74}thd50<5H-pyrrolo 312

[1,2-a][1, 5] benzodi azepi n-5-yl) -139-

car bonyl ] phenyl ]-2- 20 met hyl t hi obenzam de
N-[4-[(6, 7-dihydro-5H pyrrolo 313 [1, 2-a]

[1£ﬁ]PegZ?ﬂ!azﬁaiﬂd5tflfurated2with petroleum ether (bpaBReEOhawy!] - 2-
me - 3-t hi ophenecar pgxam de .
N—(4¥[(6,7-diﬁ?gYﬁ-§F§8y9r8204'§°'dihydr°§f41°'d1°x°'53'pyrr°1°'
[1,23§][1,5]beDIpﬁ+a;EhienB{3L2-e][1,4]diazepine as a solid, m.p.

car bohyl ] phenylda3saa® X

nethyl-2-thiop%%%e%%?b8ian?ﬁg gaecedlng compound (0'36? g9) is ?dded
N-[4-[ (6, 7- di ht@ran5icpywaters cooled solugign of 1 M diborane in

[1,2-a][|, 5] bepgeLaRg@Pburat.) The mixture is stirred at room _

ggrbonyl]phenyéiigérature for 65 hours. The solﬁiﬁﬁk'ii'L%L%Z% %% %é?n‘de
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

v give 0.223 g of a solid (foam) m.p. so-85°c.

Exanple 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

20 150-155°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-
30 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.

10

15

35



-123- o Tabl e XI (cont'd) 5 Exanpl e

Compound . ———No7 ~

N-(4-[(6, 7- dlhydro 5H pyrr.ol o 316

[ 1, 2-a] [ 1, 5] benzodi azepi n-5-yl)

car bonyl ] phenyl ] - 3-net hyl - 2- f uranecar boxam de
10 N-[4-[(6,7- dlhydro 5H pyrrol o

317 [1,2-a] [1, 5]benzod|azeﬁ# 05-yi)

car bonyl ] phenyl ] benzeneacet am de N-[4-](6

, 7-di hydro-5H pyrrol o
[1,2-a][|,5]benzodiazepﬂﬁg%-§¥?°e§£§g compound (0.5 g) and 0.5 g of

car bonyl ] phenyN4£@rmylhydbezinecin 6 ml of dry n-butanol is refduxedni de
20 for *GZPOTT thé- &&fvegtdf2¥€6865kkﬁﬁérQhﬂmy

319 5 enzodi azepi n-5

car bonyl ] phenwﬁs{d%tlﬁll Wrated with cold water and - the mixfuzesn de
25 filtered. The Sbilia[{6. ¥ritliydteaswituracktone to give 320
L%éﬁ&?%[% ﬁL? %ﬁglazgpl figg)s°11d m.p. 232- 23?hFOpheneacefgLP82yl
Exanpl e 321 30 5.6-D hydro-Bxamplé. 41Lri azolo[4.3-a][|.5] benzodi -
azepi ne uf § 6 di rey4H

[1,964] -triazol o-[4, spinpdhdleRui £, 91 fefifafiopa tada e 814 -

tetrahydrofuran is added 9 m of Jﬁhﬁéggigg_pingborane di met hyl sul fide in

tetrahydrofuran. The m xture
A mixture of 2,3,4,5-tetrahydro-iH-1,5~

v benzodiazepin-2-thione (0.8 g) and 0.80 g of N-formyl-
hydrazine in 8 ml of p-butanol is stirred and refluxed
15 _ 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

20 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
{ 25 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
30 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
35 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



Is refluxed for 6 hours, cooled to roomtenperature and 25 m of

nmet hanol added dropw se. The volatiles are renmoved under vacuum
and to the residue is added 100 m : ——
-124- of 2N sodi um hydroxi de. The mixture is refluxed for 5
hours, chilled and extracted with dichloronmethane. The - . ' -~ extract is
washed with 2N citric acid, water and dried [err] The solvent is
renoved under vacuumto give a~38Lrd. The solid is purified by
chr omat ogr aphy on silica gel to give the desired product.

Exanpl e 322 10 N-[4-(4H ]I ..2.4]triazolo[4. 3-a l.. 5]. benzodi a
zepi n- 6( 5H) - yI ¥=f 1Br9F) Br2nr %?Eéﬁﬁ?{mim‘ih‘l' §2hehzodiabepins>
benzam de thione as a solidp m.pix184€159°8.mmol of 5, 6-di hydro-4H

[1,2,4]triazolo[4,3-a][l45 1 I agepine. | .
di chéor onet hane is addedhé$g }ﬁ g %? ng(E#%%%§§ﬂ§ 8meonnd (0.70 g3,
benzoyl ) am nolbehzayef caminoacetalidehyde 7dimethyloacetal and 15 mg of

triethylam ne. ' ' ' i 8O te ihegrgiabs @arhor 8
hour s and tPMH#eéﬁﬁ&%?%fmﬁéh§5§if6ﬁfé dei Bhog%ﬁga g%%%ogﬁdi ?Fae?ﬁghe
e

ih wat er, agu
solution is dripehatancl is regluyed,for 4 hopydE,ande uo to give
a EO | SQﬂﬁﬂa%eahﬁndetidaéﬁuﬂuriThedrfsidhéomﬁtneaaaﬂy(Q&fluXﬁ$)
silica gel wth, et et at e- ape solvent .to_qiV . t he
desiged produleéé %ﬁgﬁﬁsgf 1 ﬁeéyarogﬁlorlx acla £9r'Es ml“E%&ﬁp|e 323
5. 6-Di hydr o- GE¢el- 115 t added zbg| thd H=pdled shixturel and2he mixture made
£4'gzggL;afg??ﬁﬁgﬂéaﬁf€hngclid NaHCO,. The mixtifedil &itrictbad it Of
I dichloromethane and the extract dried (Na,S0,). 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°%.

15

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
. 23 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

20

30

35

To a solution of 0.8 mmol of 1-(2-nitro-
phenyl)-2-pyrroleacetic acid, ethyl ester in 3 ml of



[I,2,4]-triazolo[4,3-a][l, 5] benzodi azepine in 10 m of

dlchloronethane under argon is added 5 mmol of triethylamne. To
t he m xt ure—is—added dropw se 3.3 30 nmol of 4-nitrobenzoyl chloride
in 3 m of di chl oroifeét hane. The m xture is stirred at room
tenperature 3 hours and then washed with water, aqueous [err] and
brine. The organic layer is dried [err] _ and the solvent renoved
under vacuum The residue is 35 purlﬁled by chronmat ography on silica
gel to give the desired product as a solid.

-125- ethanol is added stannus chldXid®| ®ikydrate

. 6- Di hydr o- -4 4 | .0
[5463I-)a] %/1r?4]6b %ﬁzﬁe lj- ‘{1 °g JACEPI'“ZO ted 'Fbyir?ﬁtk}?ﬁkc Tc?ﬁdm’ml

of 5, 6-di hydro-(6#ith cooling in water bath). The mixture is stirred

((jﬁagiaplrggelnﬁogl 4“1%#34# I'S aggg%%%r%f%%ﬂled in an bﬁ?c and

15 mol of hydmhne Trhdhe migtane ispfadded| slawly saturated sedive
cooled and fil WM&%&:@&”&W%olid whlch pf‘é’éiﬁhtﬂi@sfiét rate is

concentrated in ,vacuo and un
chr omat ogr aphy Tddtened z?‘\?eltht%s°lid wasneddﬂ/fé‘t %ﬁ‘?‘%déb?Bduct as a

Sdléh) extracted with ethyl acetateablTheldthyl acetate
The | 1 owi ng Eéa S d |n
condi tions of %‘ﬁ 3‘3';2 a\#ﬁ?ot ’%2é§4 tnd the solvent remov%%“ at ely

substituted ar@jive 0.16 g of solid which dis dititurated with ether to
give 0.11 g of product as an off-white solid.

Example 415

15 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

20 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

. 25 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-

30 pyrrolof{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

35



Exanpl e. Conpound No.
N-[4-(4H[1,2,4]triazolo[4,3-a] [1,5] 325
benzodi azepi n- 6(5H) -yl car bonyl ) phenyl ]

2- chl or obenzam de 25

N-[4-(4H[1,2,4]triazolo[4,3-a] [1,5] 326
benzodi azepi n- 6(5H) - yl car bonyl ) phenyl ] -143-

2, 5-di chl or obenzanm de 30

N-4-(4H[1,2,4]triazol o[ 4, 3-a][1, 5] 327

benzodi azepi n- GeHth - W@%b%\ﬂ'éﬂhﬁn%éetate. The combined extract is
2, 4-di chl or obenza

N-[4- (4H[ 1, 2, ﬁ?%?r%‘io‘r’o'fﬁ 3503} (0§ brine and dried){Na,SO,). The
benzdglazeplnfﬁqInﬁieylrsrﬁnhyé#e®hﬁhyb¢gh a thin pad of hydrous

fl uor obe 126-
Thle Xl rEﬁHBé%%ym silicate and the ft%teruﬁ%d yashed with ethyl’

N-[4-(4H-[1, zquqtaggﬂ(Kth g@}q;;@e is concentggged to dryness and
benzodi azepi n- G Heyidhdd PIVSIPREAYiR 200 m1 of hot chloroform-
2- chloro-4- ”EtQMééﬁiﬁﬁinfﬁ :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%%.
1s a e 7 .
- - =2 b o
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%

10

20

10 419 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°¢
35 s
421 4~[[4-fluoro-3-(trifluoromethyl) Jbenzo-
yljamino}~-2-chlorobenzoic acid



N[4-(4H[1,2,4]triazolo[4,3-a][1, 5] 330
benzodi azepi n- 6(5H) - yl car bonyl ) phenyl ]

2- met hyl - 4- chl or obenzam de
N[4-(4H[1,2,4]triazolo[4,3-a] [1,5] 331
benzodi azepi n- 6(5H) - yl car bonyl ) phenyl ]
2, 4-di met hyl benzam de

N—[4 (4H[1,2,4]triazol of 4, 3 al[1,5]
benzodi azepi n- 6(5H) - yl car bonyl ) phenyl ]

2, 3- dlnethylbeg??ﬁhg%

N-[4 (4H (1,2 %§f4,d-aj[l,bj xmu%%??
benzodi azepi n- 6( 5H) - yl car bonyl ) phenyl ]

2- met hoxybenzangze 4~[ [2-fluoro-3-(trifluorcmethyl) ]benzo~

N-[4-F4H-[1,2,4]triazolo[ 4, 3-a o
benzodi azepi n- 6(5H) - y|carb0ny4§{iﬁyém71 2 chlorogénzoic acid

2-trifluoromet hoxybenzam de
N-[4-(4H[ 1, 2, i azol o[ 4, 3- - - -
benzodi azep n. g%%{ﬂ ylcarbonya§ té?5% d9f1uorobenzdyl) amino]~2~chloro
2, 3-di chl or obenzam de enzolc 3C1d

N—[4 (4H1[1,2,4]triazolo[4,3-a] [1,5] 336

benzX®i azepi n- 6(5H) - ylcarbonyllph?nyl]

2, 4- di met hoxyb m de

-144~ 332

dlchlorobenzoyl)amlno]—z-chloro-
benzoic acid

425 4-[ (2,3-dimethylbenzoyl)amino]~2~chloro-
benzoic acid
15
426 4-[(2,3-dichlorobenzoyl)amino]~-2-chloro~-
benzoic acid
20 427 ~ 4~[(2,5-dimethylbenzoyl)amino]-2-chloro-
benzoic acid
428 4~[2,3-difluorcbenzoyl)amino]-2-chloro-
benzoic acid .
EXample 429
v 25 - - e
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
30 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
35

conditions of Example 429.



-127- Table XII (cont'd) -—- . Exanpl e

Compound 5 No. —_—
N-[4-(4H[1,2,4]triazol o[ 4, 3-a][1,5] 337

benzodi azepi n- 6(5H) - yl car bonyl ) phenyl ]

2, , 6-di net hoxybenzam de 10

N-[4-(4H[1,2,4]triazolo[4,3-a][1,5] =145~ 338

benzodi azepi n- 6(5H) - yl car bonyl ) phenyl ]

2- met hoxy- 4- chl or obenzam de 15
N-[4-(4H[1, 2, Bxanple)Ng4 3.2] [1 5] Compound

benzodi azepi n- &3y -yl car bonyléﬁh?ﬁlyﬁéthymenzoyl)amno]-z-cnloro-
2-trifluoronethyl benzam de

N-[4-§ 4H[1, 2, 4] triazol of 4, 3- REN2SiC acid, m.p. 3496-199°C
benzodlazepln 6(5H) -yl car bonyl ) phenyl ]

2, 6-di chl or obe n1de

N [ 4 (4H[1, 2 2341 azol o[ 4, 3- A7 (Zmethylbenzoyl)gmino] -3, 5-di-
benzodi azepi n- 6( 5H) - yl car bony netthyibenzoic acid, m.p. 286-289°¢
2, 6-di net hyl benzam de 25

N-[4-(4FL[1,2,4]triazolo[4 3-

ben | azepi n- d(%—') _y| car bony'i%%leChlorObenZOYI)amln°]-3 5=
2-met hyl t hi obenzan de dimethylbenzoic acid m.p. 209-212°%
N-[4-(4H[1,2,4]triazol o[ 4, 3-a][1, 5] 343

benzodi azepi n- 6(5H) - yl car bonyl ) phenyl ]

2- et hyl - 3-t hi d@i3enecar boxam de-[ (2-methylbenzoyl)amino]~-3-chloro-

benzoic acid, m.p. 199-202°¢

15
434 4-{ (2,5-dichlorobenzoyl)amino]-2-
chlorobenzoic acid
435 4~[ (3-fluoro-2-methylbenzoyl)amino]=-3~
20 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~-
¢ 25 chlorobenzoic acid
438 _ 4~[(2,3-dichlorobenzoyl)amino]-3-
chlorobenzoic acid
30 439 4-[(2,5-dimethylbenzoyl)amino}-3-
chlorobenzoic acid
440 4-[[4-fluoro-2-(trifluoromethyl)benzoyl]
amino)-3-chlorobenzoic acid
35

441 4-[ [3-fluorobenzoyl]amino}-2-chloro-
benzoic acid, m.p. 249-252%



N-[4-(4H-[I1,2,4]triazol o[ 4, 3-a][1, 5] 344
benzodi azepi n- 6(5H) - yl car bonyl ) phenyl ]
3- et hyl - 2-t hi ophenecar boxanm de

Table X1 (cont'd) Exanpl e Compound 5
N-[4-(4H[1,2,4]triazolo[4,3-a] [1,5] 345
benzodi azepi n- 6(5H) - yl car bonyl ) phenyl ] -146-

2- met hyl - 3- f ur anecar boxam de 10

N-[4-(4H[1,2,4]triazolo[4,3-a][1,5] 346
benzodi azepi n- - -

2- et hyl - 3-f ur ggecar boxam de 4-[[2-(trifluoromethyl)benzoyl]amino]-
N-[4-(4H[1,2,4]triazolo[4 3- gD
benzegdi azepi n- 6( 5H) - yl car bonyl

3- et hyl - 2- f uranecar boxam de

N-[4-(4H[1,2,4]triazolo[4,3-a][1, 3] gy, 348
benzodiazepin-GgSH)-yIcarbon_I)phenyirgmalg“iil

2- met hoxybenzen&§b¥laRi0gd 1>gdihydro-10-(2-chloro~4-nitrobenzoyl) -5H-
N[4-(4H[1, 2,4TTTTaZoT Q1 4. 3-a] L.L..5].. X 349"

benzodi azepi n- 6(5 cenzodiazepine=-3-carb a

2- mgphyl benzeneacet am deTo 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
1s 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

ﬁﬁjbenzoic aca’?’dA'

20

{ 25

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

30

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

a5 benzodiazepine-3-carboxylate

Py
B Tiar 0 -



25 —~ . -NT[4-(4H1[1,2,4]triazolo[4,3-a][l, 5]

350 7 benzodi azepi n- 6(5H) - yl car bonyl ) phenyl ]

2- chl or obenzeneacet ani de

N-[4-(4H[1,2,4]triazolo[4,3-a] [1,5] 30 351

benzodi azepi n- 6(5H) - yl car bonyl ) phenyl ]

2- et hyl - 3-t hi opheneacet am de -147~ Exanpl e 352
N-[4-(I-Methyl-4H-[1,2,4]triazol o] 4,3-a][1.5]
benzodiazepin-GESFD-ﬁIcarbonyl)phenyl]-2-nethy|

benzani de - To o mixture o€Compauntl of 5 6-di bydrog-1 -

gEtEY|-4FF[ﬁ,2w¥H1IW 35030%453'éﬁﬁ§1?i@?ﬂiﬂdiﬁiﬁfbnfol?3-chloro-4-20 m  of
i chl oronet hane is adde .5 mpl”of .
-129-s 4-1 (2- met hy|’b’e¢ﬁ%‘9?%?ar%b]'%€ﬁ%§¥°%ﬂt3r 1a€lbhed4¥—5 anol
of triethylam ne. The m xture benz¢diazepine+desarboxylate tenperature for
8 hours and then washed with water, aqueous [err] and brine. The
organic layer is dried [err] and the solvent renpbved in vacuo to
give a solid. The solid is Exampled44§ chromat ography on
silica gel with ¢ v s L v 0 :
desired product. CXaltpl e \ \
N-[ 4 | - Met hyl - 43} oroacaty I b3 Pyxrg}e(2i1-c]1 (1, 4]benzodiazepine
3?2ﬁ?2;3égﬁ;2h?ggH)-ylCagﬂ?@¥43tf¥¥gg”ééf%é&°n 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
15 continued for 18 hours. Water is added and the
separated organic layer washed with saturated sodium
bicarbonate, dried with Na2804 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
20 desired product as a solid. MASS SPEC (CI) 491(MH').
The following Examples are prepared using the

conditions of Example 448.

the

Example No. _Compound
449 10,11-dihydro-10-(4-nitrobenzoyl)-[3-
{ 25 (trichloroacetyl) ] -5H-pyrazolo{2,1-¢]~

[1,4]benzodiazepine, m.p. 122-123°

450 . 10,11-dihydro-10-(2-chloro-4-nitro-
benzoyl)-{3-(trichloroacetyl) ]-5H~-
30 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-

35 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



To a m xture of 5 mml of 5, 6-di hydro-1-

methyl -4H{ 1, 2,4]triazol o[ 4, 3-a][1, 5] benzodi azepi ne in 20 m of
di chl oronet hane +s--added-5. 5 mmol of

4-[(2, 4-di chl orobenzoyl ) am no] benzoyl chloride and 7.5 mrol of
triethylam ne. The m xture is stirred at room tenperature for 8
hours and then washed with water, 20 -14@4queous [err] and brine. The
organic layer is dried [err] and the solvent renpbved in vacuo to
give a solid. The solid is purified by chronmatography on

silica gel to gl'mia 24 glef rexifluckoacetia anhydride added. The bath
Exanpl e 354 re oder$ﬂdl(ﬁg+f&§é€5ﬁ{szsélﬁgéd fox 18 hrs, parti-

1. 4]benzod|azep|n
pheny | - 3- cycl My safurated sodium bicarbonatae namlutléeof 0.50 g of

iO ]1[11d|4]h%dro HEp%rated organi&nl‘éii@ﬂé%%'ie&*ivm rl@éﬁg& assclad
c enzogi.aze C enepar ony
chloride and 3 ﬁﬂﬂ%ﬁ &,shgyt pad °f:%¥ﬂ rﬂ?ﬁﬁé?ﬁ??rﬁl cate.” The

di chl or onet han€iiltrate risx] Ingated at therhnintwhﬁmnenexanéfuﬂowddedThe

m xture is dil t r e solution
washed with 'éti% \H 4260 %1':’%fth\/\‘/%atdzér)s'{%‘#(ﬁ”ﬁjcs hgétgm d '1 er b T ne and
drigg [err] The sol uti offhe; folkowing (Branpies = preparediwsing the

hydrous nagnesuaﬁdyﬁldﬁgebfﬂﬁigﬂﬁaé|4§1ate evaporated in vacuo.

The residue is_chro raphed on thick |ayer silica gel plates
to give a sollgxﬂ¥é£$4§§ Compound

-i130- 452 crystallizewb frmﬂifd&oﬁmteﬂ-%ﬁlbﬂiﬂﬁ-ﬁ&‘og of

crystals, mp. 216-218 OC. _ o] or] 2
.1-c][1.4]benzodiazepin-lO(llhenzc’y]‘)[3 (tr{*iuoé oace yf)i'gﬁ'

pyrrolo[z 1-¢c][1, 4]benzod1azepzne, m.p.
151-153°%

15

453 10,11-dihydro-10-(3-chloro-4-nitro-
benzoyl) [3-(trifluoroacetyl) ]-5H~

20 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-

30 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

35 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



yl carbonyl ) phenyl] -5-nethyl-2-thi ophenecar boxam de —

To a solution of 0.318 g of 5-nethyl-2-thio- o e phenecarbonyl
chloride in 5 m of dichloronethane cooled to [err] C i s added 0.50 g of
10, 11- di hydr o- 10- (4- ani nobenzoyl - 5H—pyrro|o[2ﬂﬁ1 ‘g]{ ‘1, 4]
benzodi azepi ne and 346 [err] of triethylamnine. “The n1xture S
stirred at roomtenperature 16-pos+s and diluted with 50 m of
di chl oronet hane. The solution is washed with 20 ni each of
water, 2N citric acid. 1M [err] brine and 15 dried [err] The

solution is filsastim thicaxponate. The organicphayer i§ddsdednuddbsi um
silicate and t*}?afsdtram passed _thro SYRPA’ Sh8ft| Pad 36£ Ony aeoasve a solid.
The solid is ysx lized f[on1et9¥inacetate to gl S g g of
crystgls, mp. W%%“E@ ate. While bo hexane is addeg, tf; ¢
3|56 bonyl )  the Ne{ Ve dte Rys lr@i@{taZ dp6h {:bonih@nzmdingpoﬁ- tﬁ$11)

car bon exyl acet a 0 a
Zol utlonyof 8 %’éﬁ ﬁ%ﬁ%xﬁaﬁer@fld' m-p- 191—ﬁ?or| de in 5 nl of

di chl or omet hane cool ed tdﬂ@?etﬁ}lﬂwiBQZExamples axiecprepaved ysing the

10, 11-di hydro ASE{BAY SR Z 55 pyrrol o 2
,1-c][1, 4]benz§%7aze I ne and é?' ?iér of triethylam ne. The
M xtyg e is stiﬂﬁﬁﬂmﬁﬁixﬂgwn t enperaSRRBOURd hour s and—didtuied—ni t h

50 of 456 dichlor OmEti‘@{:ﬂﬁ-&’iﬁyéﬁbuioﬂvz*ﬁet\ﬁéﬁ?%%i’&raﬂ m 30
each of water, 2N citric acid dried [err]

a
The solution is filtered throdﬁﬁn LY{{ Snrpyrr?%?ggp%agéf1h§apgﬂ§ ®Fagnesi um
silicate and the filtrate diazepimeaporated in vacuo to give a solid.
The solid is crystallized fromethyl acetate to give 0.52 g of
35 crystals, mp. 231-2340C
-13 ].1.-5 457 10,11-dihydro-10-(2~-methyl=-4-nitro-
benzoyl)~-SH-pyrrolo{2,1-¢][1,4]~

benzodiazepine

458 10, 11-dihydro-10- (3-methoxy-6~chloro-
20 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

30 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

35 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 Na.,SO, and passed through a

274



Exampl e 357 N-[4-(5H Pyrrolo[ 2. 1-c] [1.4]benzodi azepi n-10(11)

5 .yl carbonyl phenyl]-2-fluorobenzeneacetam de

To a solution of 0.342 g of 2-fluorophenyl - acetyl chloride in 5
m of dichl oronmethane cooled to [err]C is added 0.50 g of

10, | 1- di hydr o- 10- ( 4- am no- benzoyl - 5H pyrrol o[ 2, 1- ]

[ 1, 4] benzodi azepi ne and 346 [err] -150ef triethylamne. The m xture
is stirred at room tenperature 16 hours and diluted with 50 m of
di chl oronet hane. The solution is washed with 20 nl each of water,

2N citric aci dshart[pad] ofrhydraug magnesium gildgaterr] Hepamesdisution is
filtered throughaéq to the fémrataadﬂiehnaaeaagrr&anss istBadl Wt &nd the

filtrate evaporated | n_vacuo glve agsolid The solid is
crysgal | i zed f9§W¢e3h9l°§c€¥$§§a%§'gpv8°01 3‘§8§fc' crystals, mp.
204-207[err] C. The followlnq Examples E¥enprepa¥®d using the

N-[ 4- (5H—Pyrro|9+%i% + [1.4 benz pln-10(11) 20

yl car bony1) phef §8 8h2% aFER de To a

sol ution of C)EM@mBl9iE9¥£LQhﬂxanﬂQaL______JEEEQBhﬂnM|Afhlnridp in 5 n of

di chl or onet han ooled to O[e - _CnalLga2a Q.5 _
10 11-di hydr o- €6£(4 amnobenz%b}11 dihydro o 4 Af3fod222rd oo

ggrrolo[Z 1-c][!, 4]benzod|EQGEPHé)aﬁB?BXSrPéPIP érsltl 4)benzo-
tr| hyl am ne. The m xture |§1§§é§5ﬁg afh. ong97_199 ¢ tenperature 16

hours and diluted with 50 m of di chl oronet hane. The solution is
washed with 20 m each of water, 2N citric acid. 1M [err] brine
and 462¢ed [err] Thmosmkudihydte-leKeﬁaﬂinbbengbya)qa-

thin pad of hydrous nagnesiunkégkkggg$ﬁgg #ngigthgggolo[ -c]=

evaporated in vacuo to give a
froqéethyl acetate to give 0. 5%, g]benzodiazepinenyubphs20@r§06

allized

2022204[ err] C. Exanpl e 359 35
4-[ N-Met hyl - N- ( 2- nethylbenzoylanlnh&benzox chl oride A
solution of 6.483g of 4-[N neky ppil- ihydro—lo—(4-am1no-3-

met hyl benzoyl ) am no] benzoi ¢ agethyDbeéfz8y1pr-sHkpoRYblof{2,1-¢]~ chloride is
LSS UL Vokfgh5ggn%&&iazepine-a-carboxylate, m.p.
210-211°%
20
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-

30 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.

3s 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



-132- renmoved in vacuo. Toluene is added to the residue and

then the tol uene renoved in vacuo (repeated several 5 “tines) to
give the 7.3 g of product as a brown oil. T e
Exanpl e 360 4-[ N- Met hyl - N- ( 2- net hyl benzoyl) @rri.__né] benzoic acid
A sample of 1.51 g of sodium hydride (60%in oi F3:1 5 washed with
hexane under argon to renove the -151<4 . To t‘he waShed-sadiym,
hydride is added 5 m of N, N-di met hyl formam de. To this mxture
i s added dropwi se a solution of 8.69 g of ethyl 4-[(2-

net hyl benzoy! ) ifnA¥EBeARdastizring wongdnyedjifor 18 hours et®he f or mani de.
ghggm' xt ]yre itﬁvlén'?griqésahrbpegmoqu in va?%@@fx%gﬁué_)-ﬁx{&yri%ndtthen

: g of me i_odi de is added. m re is stirr at room
t enper at ure foéifﬁ"f'rgﬁps.inTﬁg Fﬁqxl"tff@% e é’sn&ﬂ%f#le n wasn%ét er and
extracted w t hwdthhRor mleeazhe ofTatert,r 20N citric acid, dr iedddiun
concentrated t e I t ty '
t hrough a thi ngpj)'égg%? ﬁﬁ?/:%r 8&? Bine. Thr?aé’r%?’uin‘%.' ?ﬁi'i%c%tieé.)%%ée& ?‘F‘F% ate
i s concentrat eNa,80, and passedctbrougdi wepad @hhydrois magresius ure of
pr oduct pigiRafel Nefleeirabd 8B dGkporitdd FP Yalid L

et hyl 4-[ N-net enzoyl )zim no] bénzoat e, g) is

- 2- et ny
di sgl ved in 3BeRidye WBiFlnds sRTergliized Srom ethybpaetatanided. The
m xture is refhexafiefl €6 giveurssamdg of the dedited Prodict ei® e dvhifhe

residue is extracted wth _~anP~ €ther (discard) and the renaining
resi due di ssol 5853%'\ m.p. 170 1§8 ﬁ:\ of water. The basic solution is
acidified with The following Examples: axe ipreparest arsioid thel

washed 30 ' t Qle. r C 4 j ' ,éﬂ ' g of
crystals, mp. °?§§%88P§r g,?chlﬂsl& W hith e (yﬁ scr#bég? %c;'r&;'Exarrpl e
360, put substiEhitnged aroyl chipridesropriate et hyl
4-[(R-aroyl) angpappeazpate. the 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

20 467 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-

30 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°¢

35

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



foll ow ng conpounds are prepared. 35 Exanpl e

361 4-[ N- Met hyl - N- ( 2- chl orobenzoyl am no] benzoic acid
Exanpl e 362 4-[ N- Met hyl - N- (2. 5-di chl or obenzoyl ) am no] benzoi c
aci d -133-

Exanpl e 363 4-[ N- Met hyl - N- (2, 4-di chl or obenzoyl ) am no] benzoi c
aci d 5 Exanphe2-364

4-[ N- Met hyl - N- (2- chl or o- 4- net hyl benzoyl ) am no]

benzoic acid Exanple 365

4- [ N- Met hyl - N- (Examphe| N¢ WAl 20

benzoic acid 104 -l 4= - he -

4-[ N- Met hyl - N—(é74 dlnethylbenzotli(gﬁlﬁo g%?éﬁcixéﬁgl 4}%@izodiaze
Exanpke 367 4- 1 N- MePRPrifL A 3H3 ~ YL eBERPRN A TR0 PridmetdMIenzoi ¢
acid 15 phenyl ] -2Emethiy2bén%amide, amorphous
4-[N—thhy|-N-(2-nethoxybenzoy%é ﬁ I no] benzoi c acid

Exanpl e 369 4- N } gl-N-(Z-trifIuoronethoxybenzovl)anino]-
benzoic acid 20 Exanpl e 370

4-[N-Methyl - N- (g9 4- di met hoxybegzeyLysglbPerbior2,1-¢][1, 4 ]benzodiaze-
10 pin-10(11H)~ylcarbonyl-2, 6~dimethyl
phenyl]-2,4-dichlorobenzamide, amorphous

solid

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

15

475 . N-{4-(S5H~pyrrolo[2,1-¢c][1,4]benzodiaze~
20 pin~10(11H)-ylcarbonyl)-2-chloxro-
phenyl]-3-methylthiophene-2~-carboxamide
476 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)

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

30

35




benzoic acid Exanmpl e 371
4-[ N- Met hyl - N- ( 2- net hoxy- 4-chl orobenzoyl ) ami no]- =

benzoi c acid 25 25 Exanpte 372
4-[ N- Met hyl - N- ( 2- net hyl t hi obenzoyl ) am no] - AL
benzoic acid Exanpl e 373 i
4-[ N- Met hyl - N- (2- net hyl t hi ophen- 3-yl car bon¥$3anm no] - 30 .
benzoic acid Exanpl e 374

4-rN—thhyI-N—(3-nethy|thiophene-2-y|carbony|)aninqé-

benzoi ¢ acid Example No. compound oo

El- [ N-Met hyl aN (¢rgret hyl fur an- 3Ny| 42 SRAPYTE61602; 1-C) [1,4]beix§2diaze—
enzoi c aci - -

Exanpg e 376 4- [ N-RABRIP(RAEL-¥LCATPPOY AN T3 -UPERPEYRYI ) ani no] -
5 phenyl j-2¢éadichlorobenzamnide, m.p.

Exanpl e 377 4- [ a?l?E%O&L (phenyl acetyl ) am no] benzoic acid
Exanpl e 378 4-[ N- Met hyl - 2-chl orophenyl acetyl) am no] benzoic
acid 10

479 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

10

480 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)

15

267 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)

20

274 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)~

30

-’ 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

35



4-[ N-Met hyl - N- (2- met hoxyphenyl acetyl) am no] -

benzoic acid. _ Exanpl e 380
4-[ N- Met hyl - N- (2-net hylf phenyl acetyl) am no]- 15

benzoi c—‘é%f Exanpl e 381 4-

[ N-Met hyl - N—(cycl ohexyf carbonyl) am no] -

benzoic acid -154xanpl e 382

4-[ 5N- Met hyl - N- (3 -cycl ohexenecar bonyl) am no] - 20
benzoic acid Exanpl e 383

4- [ N- Met hyl - N- Fepetdioa piztaing )eegores homogeneous and is stirred at
benzoic acid room temperature for 18 hours. PWtd* B‘4hdded%and the

N-[4-(SH-Pyrrol o[ 2, [1, 4] benzodi azepi n- 10
yl cagbonyl )phéﬁgﬁraﬁ%ﬂﬁﬁgf'}c sy peashed JitH saturated sodium ,
m xture of 0.2pigatrbohatlk],- drielt Grﬂﬂh Na280 and [passEd[thrdugli[a

rln’ef]hgfnﬁ)?;aﬁggwrﬁeﬁfa}%tgrh%ﬁﬁ%o&enzoﬁh C%:[unin, sd“ellcate two t%P‘:’L%'z l(")?

triethyl am ne m&h?lmeofc disofremoved in _a_ug toigived 81 r@om
tenperature fope3, To ryaml is cryiediv{ ﬁcgjf: P g of
4- [ N- et hyl - E’f %%s i P eb r?zoﬁﬂan%in benzo ‘%TQSI de and 0. 10
g 0f 435 asﬁtéttmrbanqéé'q ﬁrz%al&r ftﬁ @rﬂ%né‘t-ﬁbm %Rme%
m xtre stirred for 2 days. The mxtwdlnto wat er and
extracted thd Ior et hane. extract th water,
1_),; HCL, 1va|[ err] |né yrrol &e l—éf[a.l. ]benzodlazepu\x'vaf&] Ff’lm
R ca - en =5=fluoro—2-met
benzamide
15 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

20 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

25 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°¢.

10 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-
35 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-



- 135- dried [err] The solutionis filtered through a

thin pad of hydrous nagnesiumsilicate. The filtrate 5 S
evaporated in-vacuo and the residue crystallized from

di chl or onet hane- hexane to glve 0.38 g of crystals, mp
168-170[err] C. As described for Exanple 384, but
substitu- ' ting the appropri ate_gggyl chloride, the following 10
conpounds are prepared. Exanpl e 385
N-[4-(5HPyrrolo[2,1-c ][I, 4] benzodi azepi n-10( 11H) -

yl carbonyl ) phe@f&étaﬂlﬂswuh £roh! aieh2b#emetBane-hexane gives

Exanpl e 386 15 1, 4 di 10( 11
yI 2glrobgnyl )phe‘Fl’g'/YTtNlﬁetﬂyL e 21 8§'EF&¥EEF% %b@ﬁ%& BB M 101N
r?l e 387 [2, 1-;][1,&Hbén(zE&iiB;epdhem(liﬂb[-yl4bhmzmyllamm.lll—l)

I b ) ph - t I- h
Exanple 38% carbonyl) phe y# x%Eg§P§¥roI8?ZB of %Pgek?%%nzogﬂg;epln | Ol 1H
pound hodyr) patnig| N- NaOHeand| 13- nétnﬁl lodéhzani de 25

)_
Exanpl e 389 efuxed ka-[d §5Hol¥ hAUCkReh” ebnkéntirateaodindesPi n- 10(1 1 H) -
ylcarbonyl)phen N[ - net ¥g$2 4- di met hyl benzam, de

Exanpl e 390 3ﬁac um.  The %9PPP}FrGF$ acted) with ether and the
1aégben20diaZﬂ@&ébﬂ§(lé r acifidied with 2 N citric acid. The

bonyl)ph%ﬂ%&&ﬁ%t”?é ¥£i%égé Ehlhgegéiqh washed with water and
dried (so°c under vacuum) to give 1.61 g of crystals,
m.p. 210-214°c.

Example 484

15 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
20 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

i 285 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]~

30 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
a5 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



Exanpl e 391 N-[4-(5HPyrrolo[2, 1-c ][1, 4] benzodiazepin-10(11)-
35 yl car bonyl ) phenyl ] -N-nethyl -2-net hoxyhenzani de

- 136- Exanmpl e 392 S T e
N-[4-(5H Pyrrolo[ 2, 1-c] [1, 4] benzodi azepi n-10(11H) - 5 7
yl carbonyl ) phenyl ] - N-net hyl - 2-tri fl uor onet hoxybenzam de

,ﬂ

Exanpl e 393 N-[ 4- (5H-PyrroIQ&g 1- c][ 1, 4]benzod|a2ep|n IC(llH
- yl carbonyl ) phenyl ] - N- net F 4- di nmet hoxybenzam de 10
Exanpl e 394 N—[4(5H—Pyrro|o[2

1-c] [ 1, 4] benzoghpa&& Pt ﬂa1§6|it0 The solutlon is flltered through a
yl car bonyl ) ph

J y hox Qbenzal
Exanpl e 325 f@X'A PBSEOP Y%r?g PSF&PE flgﬁff e and the filter
4]be$zod|azewnﬁaﬁéxﬂﬂkﬁed with dichloromethane. The filtrate is

yl ca bonyl)pﬁmgg%éeﬁtpgig§+ é @g&ﬁg%&hhﬁﬁﬁgzﬁﬁbﬁ and the residue

Exanpl e 326 .
4] benzodi azepieryskalljzed from dichloromethane-he xane to give 0.11 g

yl carbonyl) phegyy| drpst®i Y| m2prebhyla40P8i ophene-
Example 486

10 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]lbenzoyl chloride, 0.14 g of 4,5-dihydro-6H-

[1,2,4]triazolo[4,3-a]{1,5]benzodiazepine and 2 ml of
1s 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

20 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)-
- i enzamide
{ 25 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

30 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

35 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



car boxam de Exampl e 397 N[ 4-
(5H Pyrrolo[2;1-c] [1, 4] benzodi azepin-1Q(I1IH)-
yIcarbonyL}phenyL}ﬁ~N-ﬁe%hy+73-nethyI-2-thiophene- 25

car boxam de Exanpl e 398

N[ 4- (5H—Pyrro|o[2 1— c][l 4] benzodi azepi n- 10( 11H) -

yl car bonyl ) phenyil. ]_ N gelhyl - 2- met hyl - 3- ffggne- 30

car boxam de Exanpl e 399

N-[ 4- (5HPyrrolo[2,1-¢c ][1, 4]benzod|azep|n 10(11H) -

ylcarbonyl)phe@ﬁjiég éﬁi @ﬁgﬂea ééate-hexane {1:1) as

Exanple 400 (5H— roI ¥ %benzodlazepl & 11H)
iﬂ%ﬁﬂﬂﬁnﬁﬂ) %ﬁy?j QFyWh Qtﬁh 8liBenPeReadaPaArdec:

'137' Exgmﬁlﬁﬂ!_g 401
N-[ 4-F 5H Pyrrol of , 2
yl car bonyl ) phenyl =% 1
Exanpl e 402 10, 11-di\mfdlrté-5$£ﬂyyrmb@2251t$]j[1 4]benzgdnazepnne10(11|—|)-
To a solution of 0.418 g of 2-chlorobenzene-
sulfonyl chloride in 5 ml of dichloromethane, cooled to
10 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
1s 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-

20
lization from ethyl 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)~-
t 25 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-

30 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 NaHCO,, brine and dried (Nazso4).
solution is filtered through a thin pad of hydrous

35 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.

The



yl car bonyl ) phenyl ] - N- et hyl - 2- met hyl benzeneacet am de 10 I

Exanpl e 403 N-[4-(5HPyrrolo[2,1 -c][1, 4] ben%dTazwm;LQ@llH _
- yl carbonyl ) phenyl ] - N- net hyl - 2- net hyl - 3- thlophene-
acet am de Exanpl e 404

N-[4- (5H Pyrrol o[ 2,1-c] [1,4]benzodi azepi n-10(11H )- i
yl carbonyl) phenyl ]- N-nEthyICyCIOhexanecgs?pxan1de

Exanpl e 405 N-[ 4- (5H Pyrrol of c] [1, 4]benzodi azepi n-1Q(11H)
- 20 yl car bonyl ) phenyl ] - N- met hyl cycl ohexyl acet am de

Exanpl e 406 N[ 4- (5H—Pyr§ydﬂ§ié1§§d]_4]benzodiazepin-10(11kb-
yl car bonyl ) phenyl ] - N-neth | -3 cyclohexenecar oxam d

25
Exanpl e 407 N-[ (Dimefhylaminopmetiydi] zllr- 41 (CE-PRERART B Asie = | O 11H) -
A

Vi vire o 0,40 EX Xrﬁsnéd Pﬁ&&ﬁ&@a V3¥HrEony1) pheny1]-2,4-

(3- et hyl - 4- am nobenzoyl ) - 5H pyrr h@gnzo-
di azepine, 0.40 g of 2,4-dichloro 0.75 g of
di i sopropyl et hyl ani ne |nT50anBusPGGSGDMOMmder argon Oﬁnﬁfﬂ%&e?sﬂ%tlrred at

room t enper at u%gd%% &9&?’9&55 (60% 1n oilngi‘?: HigX 4" %f % il pai? '% ter,

dried [err] ssed t hrough drous

nmagnesi um is addeq) pPcqde9 ?ﬁeEfﬁﬂrK§ﬁ€Hx§nﬂ%ﬁﬂ%ﬂ¥7gl£}zﬁiPQﬂﬁ&ﬂma
adda@ to gi ve giygeplin~10¢a1K)-9lcazdionyn yphenydi]~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

15 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 - -
20 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)arpinojbenzoyl]- -
dihydro-5H-pyrrolof2,1-c}[1,4}benzodiazepine

25

30

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

35



-138- chl or onet hane- hexane gives 0.52 g of crystals, mp.

213-215[err]C. 5 Exanpl e 408

1- (2- Ni tr ophenyty—IH pyrr.ol e- 2- car boxal dehyde A
sanmpl e of 4.7 g of sodium hydride (60%in oil) is washed with
hexane (under argon). To the sodi um hydride is added 200 m of
dry N, N-di net hyl - f or mam de anq he m xture is chilled to
O[err]C. To the 10 m xture is ag ed 10.11 g of

pyrrol e- 2- car boxal dehyde in smal |l portions. The m xture is
stirred 10 m ”!tﬁsnﬁaﬁ added. melaﬁtﬁr@f ik MRtadidibawmgne added
dr opw se. ter the addition, the mxture . s stifred, room

t enper at ur e 163ﬁGEP§eaﬁHdtﬁ@enF%FEFQtCH' MWith brine an under

hi gh_vacuum TeNalsor ¢si dThel sodgent 4@0removed to giveofa dadniav onret hane

§
?ggr] heThmethgIr'ggﬁ raglwnt Ql%iogtpgﬁml}g&:anﬁ \?&‘c 0 tofzé{ \ﬁar‘lf &I’%‘Pﬁl gl |d(r:II °d

Crystal - as a whiitet sodifl.om et hyl acetate-hexane (9:1) gives 17.0 ¢

of light yellow crystals, mp. 119 -#%%égg%%%%%
Exanpl e 4Q9 4,1Q-D hydlro- 0[1 2- q]thleno[S 2 e][l 4] -
di azepi ne 25 —DRiCRLOXOPDE (- aj DY

pyrrol e-2- Carbox!b'Qlaahﬁyﬁﬂé-ggzggfgélﬁgbhﬂLgﬂ[@HWWbenzodiazeplne
t hi dPhene- 2- car is added

4 g of NN-dicycl ohexyl capbadixtiirécofTioge10 g of 10,TD<ditgdro-al0~+(4d at

roomtenperature.for 3 ho nd fitered. _ The filt cake is
washed w n i RiBppenzott) s byieprora, draitay tensniiadsn et h 6o
of acetone. 0.050 g Ofictxietbydamineaand 9.083c entafatza@-tdichlorsss to

give bgnge?egﬁliggﬁi cmsriw g.lél il ]o@ ﬂmmw o the
precedi ng conpoun t et r ahydr o-
1s stirred at room temperature for 1l 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

20

: 25

30

35 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.



35 furan is added 0.2 g of sodium hydride (60%in oil).

After the hydrogen evolution, the mxture is stirred and refl uxed
for 4.5 hours, cooled and poured into i ce-water. The precipitated
solidis filtered and the

-139- solid triturated with petroleun1ether (bp 30-600) to

give 0.75 g of 4,10-di hydro-4, 10-di oxo-5H df rroIo-
[1,2-a]thieno[3,2-¢e][l,4]diazepine as a s

280-290[ err] C. The precedlng conpound (0. 362 g) |s added to an

| ce-wat er cool solutlon af 1. Mdib ne hydrof uran. The
mxture is stlﬁgﬁﬁ Stlrre&)q%ﬂé lﬁ%???ﬁaﬁﬁfﬁoﬁ? gTﬁ@ UESI ution
i s concentrat ednd 1N NaOH dsiraddest. arfhe ceixtuxe isidextracted withdue.

The [ea ei]a%fér%lx{d %&%&f&#y éﬁdﬂ éitﬂrs&ﬂadaﬁaen

basi f8 ed with sol] he m Xxture Is 0.223
g of a solid (Paded riNa,Sfyles5] &he golvent i.s removed and the resxdue

Exanpl e 410 (g.20 g) is &MM&&%A 311‘1&&'9”@P|ﬁi3h4t§e][1 4] -

benzodi azepi ne m xt ur e, of oani Li ne,

2.0 g sojvent: EHbY) ARRRAKSTIEERE (5 2) o fve 2 0Bl G hakLl o
in 12 m of drprdddct e ly Wnitesalcid sk oBGtg 20f 10-[4-[LfPige5[err] C

he 2 xture 1 PPN SRR it A fealld flenzour o, 11 Mfhydfatege’ N
[ N (2- cyanophepyitradial@ dca Hile 4ienzadiagepine as a white, soljd.

70-78[err]C. T #?333 qm%yguh d
sol ution of O. %eo SO |um t oxuﬁ‘ rpnfatﬁa%ol, 2N NaoH ?g ﬁgnol. The

i xture is shaE@haU th, the solvent removed and the bas
agueous re51dne extracted with ethyl acetate to give an
additional amount of the product.

Example 495

- o - g

is

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 H,0, 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
of the product as crystals, 129-130 cC.

20

30

35



at nosphere of hydrogen with the catal yst Raney-N for 19 hours.

The m xture is filtered through di at omaceous earth and the
filtrate evaporated. Water is added to t he resi due and the

m xture filtered to give 2,3,4,5- 30 tetrahydro-I1 H1,

4- benzodi azepi n-3-one as a yell ow solid, mp. 167-170[err]C.

A m xture of the precedi ng conpound (1.64@61_ and 0.84 g of
phosphorus pentasulfide in 10 m of dry (dried over KOH) pyridine
is stirred and heated at 35 80-85[err]C for 15 mnutes. The mxture
IS poured into $Sid ' [ [ gi ves
1.0 g of 1,2,4,5-tet r.ahyg“\fét ?ﬁl?%lg{gng) i aﬁz:fagpsi %@Mﬁéxef ﬁ%{]l?%ngﬁ?is

ro-
yel | ow sol i d, RPpditdenssgfeExpnple 495.
- 140- . The precedi ng argmsoiid (0.5 g) _and 0.5 g_of

Example No
N—fanthydrazi In 6 m of -but anol .is refl uyxe S5 _for 16
hours and the §g?vent rennved%ﬁﬁﬁkaﬁiﬁE%TChf%ro enz?iiﬁ?ﬂ%??%’?riturated

with cold water and the m xt uchlorobenzoatie |tered. The solid is triturated

wi th acetone to give 0.19 g of yellow solid, mp. 232-237[err]C.
Exanpl e 411 4, 5- Di hydr o- 6H I,2,4]triazolo[4,3-a}[1,5]-
benzodi azepi ne497 Ethyl 4x[fi2t Jilgrapenzpykranipeio- 14 1, 5-
benzodi azepi n-2-t hi one (0.8 gh-ahl droBerzsdtd\ fornyl - hydr azi ne
in 80m of n-butanol is stirred and refluxed 15 for 18 hours and the
sol vent renoved under vacuum |ce water is added to the residual
solid and the #o8ture Ethyl 4-[(2,4-dichlorobenzoyl)amino}-3-
3 chlorobenzoate

15 499 Ethyl 4-[(3,5-dichlorobenzoyl)amino]-3-

chlorobenzoate
500 Ethyl 4-[(2-methyl-4-chlorobenzoyl)-

amino}-3~-chlorobenzoate

20
501 . Ethyl 4-[(2,3-dimethylbenzoyl)amino]-
3-chlorobenzoate
502- Ethyl 4-[ (2-methoxybenzoyl)amino}-3-
chlorobenzoate
i 25 :
503 Ethyl 4~{(2-(trifluoromethoxy)benzoyl]-
amino]-3-chlorobenzoate
504 Ethyl 4-[ (2-methoxy-~4-chlorobenzoyl)-
30 amino}-3-chlorobenzoate
505 Ethyl 4-[[2-(methylthio)benzoyl]lamino]~-
3-chlorobenzoate
35 506 Ethyl 4-[(2-methylbenzeneacetyl]amino]}-

3-chlorobenzoate



filtered to give 0.312 g of a gray solid, mp. 162- 165[err] C.

Exanpl e 412 20 4, 5-Di hydro-6Himdazo I
[1,2-a][1, 5] benzodi azepi ne A-m-xture of 30 g of
acrylic acid, 33 g of o- phenyl enedi ami ne i s Heated on a steam
bath for 1.5 hours and the cool ed black m xtiure triturated with
I ce-wat er. The aqueous phase is decanted g ice and 25 © aqueous
anmoni um hydr oxi de added to the residue. e m xture is
extracted with dichl oronet hane and the extract concentrated to
dryness. The r gsi ' Ji- t ur at @sindig car bon tetrachl ori de
and filtered. %éﬂﬂi&w ol l

ol1d | I turat ed w a sna unt of
et hanol 30 507 {5 give 9.7 eﬁ%&ﬁi%%{uq??T%Tg??bﬁ?%?r?ﬂﬁL£8£¥g
with ethyl acetate gives 2,3, hdnict) pyinio}<43+dhborobenzoate
benz&i azepi n-2-one as an inpure solid, mp. 75-107[err]C.
A m xture of the precedi ng conpound (11.3 @) and 5.9 g of
phosphorus pent®8ul fi de in 70 Bthy¥ 4irf{[85fluoro-3p(triiflmoremethylda and
heat ed at approxi mately 80[ ern : - ' gdbe mxture is
poured into water and ﬂéﬁﬁ%?%%%ﬁ%ﬂ%ﬁéﬁiéﬁ%é%?%%ﬁé%an?nutes.
Filtration gives -141-
8.6 g of 2,3, 45pd etrahydro- lhthyH-pengpif BicPo+ 32 (trifluocromethplpre as a

sol id® mp. 154-157 C 5 .  xture of the preceding
conpound (0.70 g), yﬁ?fiy%ﬁa%&ﬁ?i%é%§é$%ﬁﬁ@ﬁ%zﬂ?ﬁgthyI acet al
and 15 ng of 4- met hyl benzenesul foni ¢ aci d nonohydrate in 6 m of

Meroved under $A%um The T es i S TEQ e WS A MMARBAIEIL L\ 6

of 3 N hydrochloric acid for Seuimairn3schlorobenzoate

5
: 511 Ethyl 4~-{(2,3~-dichlorobenzoyl)amino]-

3~-chlorobenzoate
512 Ethyl 4-{ (4-fluoro-2-methylbenzoyl)-
20 amino]-3-chlorobenzoate
513 Ethyl 4-[ (5-fluoro-2-methylbenzoyl)-
amino}-3-chlorobenzoate
i 514 Ethyl 4-[[2~-fluoro-5-(trifluoromethyl)-
25 benzoylj)amino]-3-chlorobenzoate
515 : Ethyl 4-[[2-(trifluoromethyl)benzoyl]-
amino}-3~-chlorobenzoate
30 516 Ethyl 4~[[3-(trifluoromethyl)benzoyl]-
anino]=-3-chlorobenzoate
Example 517
N-[4~-(4H-Pyrazolo[5,1-g][1,4]benzodiazepin~5(10H)~
35 '

1 (o) en =3-fluoro=-2-methylb
A solution of 2.87 g of 3-fluoro-2-methyl-
benzoic acid in 25 ml of thionyl chloride is refluxed



lce is added to the cooled m xture and the m xture nade basi c

with solid [err] The mxture is extracted with di chl or onet hane
and the extract dried [err] The solvent is renoved to give an
orange syrup which solidified on standing. The oily solid is
triturated Wi th acetone to give a light yellow solid (0.185 g)
mp. 119-122 [err]C -163- Exanple 413
1-(2-Nitrophenyl)-2-pyrrol eacetic acid ethyl ester To
a stirred mxture of 1.88 g of 1-(2-nitro- )pyrrole, 4.80 g
of ethyl iodoadsumatle Hhhaurand the excessftiionyl chhongdm renouedet hyl

sul foxide 1s a%%%t vacuun. FORMUSrdfidie Ofs Had daREEnEC BEERAMN | ©

keepi ng e reaction mxture at room tenperature wth a
wat erg bat h. Th&imegluand £he itoluens FeRAVed HRASK (Yacyum after egrhone

day. An addit iaqddhidrd tb Yivad mdflmﬁéﬂaylbenzoyl c&l&rﬂd&t [err]

and 5 m of 30% hydr ogen per oxi
stirred at roon1tenperat3&b so utzoanﬁ Q.%éyg gf& é?ﬁYak ruted
with water and(4-amlnobenzdykmﬁtﬂ+p¥rizmﬁamswd-gahb;4)5hnzodgazeplaetract

s 30 ] sol vent
i's rempved and e(é)r\tgjsgltlgl ?(o? ﬁg% roma’l?é f‘ﬁi é%;[ °gh&1ch‘rluoﬁoon silica

gel qwith ethyl meeummeax(gpm)is added a splubioneftQ. §5§e90°§0 g of
product as a bmayy dﬁ#B-z—methylbenzoyl chlorlde 1n 1.5 Bxagel 1414 35

‘?’67ausglyg'[ iooﬁH-ﬁ’)i(?r A Llfl SrAbenZOdlf tlrr?)‘ﬁe?i‘{/??niglﬁr?ﬁl eacetic
a(1:i43’ et hyl estreon Ite?npdraﬁure and is washed with H,0 and saturated
Ncho3. The organic layer is treated with activated
1s 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).
20 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-

25 [ (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

30 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

35 acetate to give crystals, m.p. 137-140%c.



et hanol is added stannus chloride di hydrate [err] in 2 m of
concentrated hydrochloric acid 5 (with cooling in water bath). The
mxture is stirred ———"at roomtenperature for 5 hours and chilled in
an ice ~ . bath. To-the nmixture is added slowy saturated sodi um

car bonat e sol ut.ion. The solid which precipitates is filtered and
the solid mashed with ndter and then 10 _ extracted with ethyl acetate.
The ethyl acetate extract is drleg [err] and the sol vent renopved
to give 0.16 g of solid which is triturated with ether to

give 0.11 g of product as an off-whi ggagplleds1o
Exanpl e 415 15 H. pyrrqlo aljl L 5 di azepi ne
To a solution ofnb[ﬁ7é4§'§¥r8299§?ﬁ\7&rSjgév 43Leg'xzod1a 438@1%
N B

of a in
tet r ahydr of uran. The 20 As descpiikedr §oirs Examplec§1or a3 misthuxe p‘dhred into
wat er and 0.185 g8 Baibﬁd gara-waugggazm[rset@w Qf Bt

renoved under iguunlan r esi dual s mxtu extracted
with diethyl ?eP#HEveQr?é& gi efwagﬂi g-methylbenzgvil) amined -2mried [err]

and the sol venthl6ponefzb9l dhloride aguve. Qs@66 Qfofilddaiiz@d SftHyil- one

spgi by thin la &Xfle in 1°(T12?Q §ga§ﬁ§ra h |ca %SE%&Q Q:eth

acet@t e- hexane®
Exanpl e 416 temperature t6, givei tyystals- ((frohl erthyA- acetats)z m.p. S5H-

30 - eurrolo(2,1-c][1 4] benzodi azepi ne
A mi xture of * 24? %0 11- di hydr o- 10- ( 2-
Chloronitrobenzoyl) 5H pyrrol o[ 2, 1- cExKapRiecR28di aze- pi ne, 15.4

70-80[err] C for
maded basic with Iydear

s ey o e
0.185 g of 5,10-dihydro-4H-pyrazolo{5, 119][1 4]benzo-
diazepine, 0.472 g of 4-[{(2,4-dichlorobenzoyl)amino]-
benzoyl chloride and 0.158 g of diisopropylethylamine

20 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.

i 25 Example 521

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

) and

g of stannus Ch'ﬂ‘EﬂE(@HﬁPifﬂzBlo?B QL§9T9|4]henzod1azb§ﬂﬂ¥§6%bﬁﬁ-
8LLed—é+ee-baLh

pyrazolo[5,1-¢])[1,4]benzodiazepine

To a solution of 1.85 g of 5,10~dihydro-4H-

30 pyrazolo[5 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

35 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



- 143- with 300 mM of ethyl acetate. The conbined extract is

washed with 250 m of brine and dried [err] The 5 solutionis___ - -
filtered through a thin pad of hydrous nagne5|un+s+l1cate and

the filter pad washed with ethyl acetate. The flltrate ks .
concentrated to dryness and t he residue dissolved ;i'n: 20@ m of

hot chl orof orm met hanol (1: 1)-ggel-the solution filtered through
athin 10 pad of hydrous magnesiumsilicate. The filtrate is
concentrated under vacuumto give 4.36 g (after drying under

vacuum at 60 [slia.]leam:eeramicnlﬁh)e dfiltratetevsporated e The residueoisd. A

i‘?gg![ :I 'SS recr %%%lt?é‘[aﬂ%r r‘{ %’Poﬂzﬁﬂl%ﬂgmethane-hexaﬁ@t@émaivéO db "§| ‘Qh'4t1(7a

4-[ (g Fl uoro- Zorfelchrylstcd@oylm mmm-ﬂe&&(ﬁc aci d
m xtdre of 0.60 g of ethyl 4- [(5 qu

nethylbenzoyl)anln%]bqnzoate 0
wat er and 50 m Seft @H?Wﬁﬂﬁﬂ‘%%%ﬂﬂﬁﬂ'9Q9°r°benz°yl)Téﬁﬁ%ﬂr%ﬁ°b°steam

bath for 1 hour, cool ed and W th acetic acrd.. The
resulting solid is filtered iﬁb < '4]beQﬁ91§F7?P%¥ﬁuo at 60-80[err]Cto

g23|7\2/e (7)5?;?] (C):f the desi r‘idmlxture °£I'h rﬁ]%vﬁgfﬁnpﬁ% s T)fepar ed
usi g t he nitro-2oeiilorekenzioyd)ardH-PYrezols 5,1~C] [ 1 FAHpehzoho.
gggggfgdaCId ﬁ}gzeg%& Eg&ro g of‘%ﬂéﬂﬁ%&é‘%yfbe&E“&Wﬁfﬁfgﬁﬂliﬁ”iao]'
4-[ (5-f 1 uor o- 2WiePhy EEBR ed afy) 70-80 C for 1 hour. The
chl orobenzoi ¢ agktur® As ¢hi1d¢d ciiddeé basic with 1 M NaHCO, and then’
stirred at room temperature for 0.5 hour. The mixture
15 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
20 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.
t 25 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}-
30 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

35

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



420 4-[ 3-fl uoro- 2- met hyl benzoyl ) am no] -

chl or obenzoic acid, mp. 260-263C 35 421 4-
[ 4-fl uoro- 3- (trlTIuoronefhyl)Tbenzo-

yl ] ani no) - 2- chl or obgnzoi g.aci d

- 144- BkanpiiesNo. Conpound 5 422

4-[[ 2-fl uoro- 3 (trifluorotfet hyl )] benzo- 166~

yl ] am no] - 2- chl or obenzoi c acid 453

4-1(2,5-di fl uorobenzoyl ) am no] - 2- chl or o- benzoi c

acid 10 Exampié?No. 4-1(2, 5-dianoyl ) am no] - 2- chl or o-
425

benzoic acid
4-1(2, 3- di met h§RBenzoy! ) ani noN~14cHiS8-pyrrolo{2,1~g](1,4]benzodiazgy, i ¢

acid 15 426 pin~20 (113 YRV ETPHBTox ol sy L of o

benz&i ¢ acid 2-chlorobenzamide, m.p. 198-203 ¢

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

10 139-141%
i - 528 N-[4-(5H-pyrrolo[2,1~g]{1,4]benzodiaze~-
| pin-10(11H)-ylcarbonyl]-3~chlorophenyl]-
15 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

20 E le 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%¢.

25

30

35



427 4-1(2 , 5-di net hyl benzoyl ) am no] - 2- chl or o-
benzoi ¢ acid 428

4-1 2, 3-di fl uorobenzoyl ) am no] - 2- chl or o- benzoi c
aci d Exanpl e 429 25

4-[(2.4-D chl orobenzoyl ) am no] - 2- chl or obenzoi c acid To
a stirred mxture of 5.19 g of 2-chloro-4- am nobenzoic acid in
150 m of methylene chloride is %ﬁﬂéd 7 86 g of

NN- di i sopropyl et hyl anmine and 12.67 ¢

2, 4-di chl or obenzyl chl ori t %% f

V\at er is added to the fi ﬁ@é{%%gﬁ% 1&&’ }ém%af%?/e‘r%éﬁg gﬁw t h
[err] and conceenditdensh)of Example B3Qo to give 13 68 g of the desired
product, mp. ample Nol71-175[err]C. The follomnng

ExanPl es are prepared using t g ns
_142? p53 Exanp|egthF[4-(53-pyrréH]fi(g ﬂ%df¥b zodlazez30
4-[ (2- met hyl benzoyl ) am no] - 2- @ilme+i0 (1XH) ~ylcarbonyl)-2-chlorophenydje

acid, mp. 196-199[err]c - .
4- (2- met hyl benzoyl ) am no] - 3, /¢ dimethy1benzanide
acid, mp. 286-289[err]C 432

4- [(2 4-di chl ogggenzoyl ) am noly. f;fi(éﬁlp olo[2,1~¢c][1,4]benzodiaze~

di n®0hyl benzoi c acid, mp. 209 2] er {
p;n-lO(l H) -ylcarbonyl)~-2-chlorophenyl}-

2,5~dimethylbenzamide

met hyl benzoi c

533 N~-[4-(S5B-pyrrolo[2,1-c][1,4]benzodiaze~-
15 pin-10(11H)-ylcarbonyl)~2-chlorophenyli-
2,6~dimethylbenzamide
534 N-[4-(5H-pyrrolo{2,1-¢c][1,4]benzodiaze~
pin-10(11H)-ylcarbonyl)~-2~-chlorophenyl]-
2-chlorobenzamide
20
535 N-[{4-(5H-pyrrolo[2,1-¢}{1,4]benzodiaze-
pin-10(11H) -ylcarbonyl)-2-chlorophenyl]-
2,4-dichlorobenzamide
25 536 N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze~
Pin-10(11H) -ylcarbonyl)-2-chlorophenyl]-
2,5-dichlorobenzamide

537 N-(4-(S5H-pyrrolo{2,1-c}(1,4]benzodiaze-
pin-10(11H)-ylcarbonyl)-2~chlorophenyl]-
3,5~-dichlorobenzamide

30

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

35 3-fluorcbenzamide, amorphous solid

.



433 4-[ (2- met hyl benzoyl ) am no] - 3-chl or o-

benzoic acid, mp. 199-202[err] C 15 434
4-1 (2, 5-di chl or obenzoyl ) am no] - 2- chl or obenzoi c
acid 435 4- (3-fl uoro-2-net hyl benzoyl ) am no] - 3-
chl orobenzoic acid, mp. 225-227C 20 436
4-[ (5-fl uoro-2-net hyl benzoyl ) am no] - 3-
chl orobenzoic acid, mp. 182-185[err]C -168~ 437
4-1(2, 3-di net hyl benzoyl ) am no] - 3- 25 chl or obenzoi c
acid 438 4-1 (2, 3-di chl orobhenzoyl ) am no] - 3-
chl or obenzoi c No. 439 cuhid
4-[ (2, 5-di net h§BBenzoyl ) am noN-4-(5B-pyrrolo(2,1-¢c][1, 4 ]bentddiasenzoi c
acid 440 in-d | 4P Qs rdsdilyd f L ERTGE SN ARET T OV ]
am né) - 3-chl or obenzoi ¢ acid 3§1n df&ﬁ)+w£4l ¥ )_ $B$ 1
4-[ [ 3-f1 uor obenzoyl ] ami no] - 2- @ndHero-4-flucrobenzamide benzoi ¢
acid, mp. 249-252[err]C

540 N-[4-(5H-pyrrole{2,1-c][1,4]benzodiaze~

pin-10(11H) ~ylcarbonyl) -2-chlorophenyl]~-
10 2-methyl-4-chlorobenzamide
541 N-{4-(5H-pyrrolo[2,1-c][1,4]benzodiaze~
pin-10(11H) ~-ylcarbonyl)-2-chlorophenyl]-
2-(methylthio)benzamide
1S
542 N-[4~(5H-pyrrolo[2,1~c][1,4)benzodiaze~
pin-10(11§)~ylcarbonyl)-2~chlorophenyl]-
2-chlorobenzeneacetamide

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

20

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

25 2-methylthiophene-3-carboxyamide
545 : N-[4-(5H-pyrrolo[2,1-¢]}[1,4]benzodiaze~
pin-10(11H) -ylcarbonyl)-2-chlorophenyl]-

3-methylthiophene-2~carboxamide
30

546 N-[4-(5H-pyrrolo[2,1-¢c][1,4]benzodiaze~-
pin-10(11H)~-ylcarbonyl)~-2-chlorophenyl]-
3-fluoro-2-methylbenzamide, m.p. 230-

231°%
35




- 146- Exanpl e No. Conmpound 442

4- [2-(trifluoronethyl)benzoyl]am noj -

3-chl orobenzoic acid 5 Exanpl e 443

Et hyl 10 , 11-di hydro-10-(2-chl oro-4-nitrobenzoyl)-5H

pyrrolo[2.1-c] [1. 4]benzodi azepi ne-3-carboxylate 10 To
25 m of absolute ethanol is added 0.12 g.yg9. of sodiumnetal wth

stirring followed by 0.68 g of
10, 11-di hydr o- 10- ( 2-chl or 0- 4-ni trobenzoyl )-[3-(tri -

chl oroacetyl )] I 2 1-c][ | 4]benzoqm§@§§

Stirring is contlnue u es_are rennved
in vacuo to a E@gldue whlchl {EL ;ELPY ?5?1%&%%P£e{té zﬂgfﬁ Fene
chl o]rsi de and water. The pln-la)t:grm) ql@ﬂonysl)s-e;rachleﬁpphenyﬂi]m th
[errP? and filtrate é%éfiﬂéﬁg xapeglLs added
to give 0.45 g of the desired %?ﬁ Qni@é hﬁ 17s
165-166[err] C. 180 The fol | owi ng Exanples are prepared
using the condi ti ons of Exanple 443. Exanple No.
Conpound 444 10, 11- di hydr o- 10: | -4- 25

ni t r obenzoyl ) - 548pyrrol of 2, ].Qﬂq4fﬁ§ﬁ'Pyrr°1°[2 1<c] 1, 4]£enzo laze-
benzodi azepi ne- 3- car boxyl at e, pim-10(11H)-ylcarbonyl)-2-chlordfheff2fjerr]C

44510 ethyl 10, 11-di gv -Odizléﬁgro@énhi’a"ﬁfde?’o

ni t robenzoyl )-5H pyrrol of 2, 1-
benzodi azepi ne- 3- car boxyl at e

549 N-[4~-(5H-pyrrolo[2,1-¢c]{1,4]benzodiaze-
pin-10(11H) -ylcarbonyl)-2-chlorophenyl]-
15 2,3=-difluorobenzamide
550 N-[4~(5H~-pyrrolo[2,1-¢c][1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)~2~chlorophenyl]-
4-fluoro-2-methylbenzamide
20 551 N-{4~-(S5H-pyrrolo[2,1-c])[1,4]}benzodiaze~
pin-10(11H)~ylcarbonyl)-2-chlorophenyl]-
2-methoxybenzamide

552 N-[4-(5H-pyrrolo[2,1-c]}[1,4]benzodiaze~
Pin-10(11H)-ylcarbonyl)-2-chlorophenyl}-
2-(trifluoromethoxy)benzamide

25

553 N-[4-(5H-pyrrolo{2,1-¢c][1,4]benzodiaze-
pin-10(11H) -ylcarbonyl)-2-chlorophenyl}-
30 2-methoxy-4~-chlorobenzamide
554 N-{4-(5H-pyrrolo[2,1~¢c](1l,4]benzodiaze-
pin-10(11H) -ylcarbonyl)-2-chlorophenyl]-

2-(trifluoromethyl)benzamide
35



446 ethyl 10, 11-di hydro-10-(2-chloro-4-
ni trobenzoyl )-5Hpyrrolo[2, |-c][Il,4]- 35
benzodi azepi ne- 3- car boxyl at e

-147- Exanpl e No. Conmpound 447
ethyl 10, 11-di hydro-10-(3-chloro-4- 5

ni trobenzoyl )-5H pyrrolo[2,1-c] [1,4]-

benzodi azepi ne- 3- car boxyl at e =170~ Exanpl e
448 10.11- Di hydro- 10-(3 -nethyl-4-nitrobenzoyl)- [3-tri- 10
chl oroacetyl)] & ¥NQ[ 2, 1-c][1, 4]be”20d'§_§Bbﬂﬁd

To a stirred soO |on o1 3. 47 TO =i~
hydr o- 10(4|ﬂtr§§%3nethylbenzd§T§45F5§yPY§r9}Q[2llcEJ[1 4]benzodiaze-

[1 4] benzodi azepine in 50 m - - d 3.40
of & richl oroacetic anhydrldQ$lﬁeiin£ﬁ? fbéeihgﬁYi? 2 cﬁlﬁﬁugge?§Qﬂ

hours Water is added and the® Ptri%iu°’°@%ﬁ%¥£iEﬁnﬁ?ﬂéﬁﬁc | ayer mashed

with saturated sodi um bi carbonate, dried with [err] and passed

t hrough a 55 short pa h Q% xane is
added to the filtrate at the %Bl g qégrgaggfg gfcihi §g£enzgglaz&é5|red
product as a solid. MASS SPE@%’CI‘}O (DIENYieatbonyl) -2-chlorophenyl}- The

foll owi ng Exanpl es are preparqﬂ éSsai¢hidfo condi tions of Exanple
44810 Exanpl e No. ben e nd 449

10,;1 di hydro-10- (4-nitrobenzoyl)-[3- 25
(trichl oroacet i5g] - 5H pyrazol o{- 4= BH~pyrrolo(2,1-c][1,4)benzodiaze~

[1, 4] benzodi azepi ne, mp. 122ﬁg§¥io(11&)-ylcarbonyl)-2-chlorophenyl]—
2,3,5-trichlorobenzamide
15
558 N-[4~(5H-pyrrolo[2,1-c][1,4]benzodiaze~
pin-10(11H)~-ylcarbonyl)-2-chlorophenyl}-
2-fluoro~5-(trifluoromethyl)benzamide

559 | N-[4-(5H-pyrrolo(2,1~-c}j[1,4]benzodiaze-
pin-10(11H)~ylcarbonyl)-2~chlorophenyl ]~
4-fluoro-2-(trifluoromethyl)benzamide

20

560 N-{4-(5H-pyrrolo(2,1-¢c][1,4]benzodiaze~
25 pin-lO(llﬂ)-ylcarbonyl)-z-chlorophenylj—
2-fluoro-3-(trifluoromethyl)benzamide
561 : N-{4-(5H-pyrrolo(2,1-c][1,4]benzodiaze~
pin-10(11H) ~ylcarbonyl)~2-chlorophenyl]-
30 2,5-difluorobenzamide
562 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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450 10, 11- di hydro-10-(2-chl oro-4-nitro-
benzoyl )-[3-(trichl oroacetyl)]-5 H 30

pyrrolo[2,1-c][| ,4]benzodi azepi ne, m p.

149-151[err] C Exanpl e 451

10, 11- D hydro-10- (4-ni trobenzoyl )- [3- (trifluoro- 35
acetyl)]-5Hpyrrolo[2,]-c]] 1,4]benzodia;sgfya A

m xture of 0.50 g of 10, 11-di hydro-10(4-

ni trobenzoyl)-5H pyrrol o[ 2,1-c][|, 4] benzodi azepi ne in 10 m of
met hyl ene chl ogi ' oled in an ice bath un

- 148- an .0 g o ri11uoroacetic anég r1 de added,, The bath
i s removed and®®Be reactants ¥rlArdSH-PYTEPYQL2, Ingk[L, 4 Poenzodiazey e
w th_saturated sodi um bi car bopihe19(d 1H)e-ylcarbonyl ) <=3+ dicll ergani C

| aye? dried with [err] then passed - a4 hr.qugh a short pad of
hydr ous magnesi um sili cate. TR enyl}-2,3 dﬁﬁﬁﬁﬁ%ﬁkﬁﬁ%?ﬂﬁéhed at the boil

whi | e hexane is added to give 0.40 g of the desired product,
mp. 169-170[e C. 10 —[ 4~ (5H-pyL¥ol | L epar ed
using the 564 condi ti oﬁs; [3f (Eya@ e Miﬁ"ﬂ;{ﬁl, Exanp %zﬁlo
Conpound . 452 pin-1013 1) ¥ Lgarhenyd ) (-2 A hIereT  o-
benzoy! ) [ 3-(trifluoroacetyl)] phnyl]-3-fluoro-2-methylbenzamidé ol of 2, 1-C
][ 13@] benzodi azepi ne, m p. 151-153 C

565 N-[4-(5H-pyrrolo{2,1-c][1,4]benzodiaze~-

pin-10(11H) ~ylcarbonyl)-2,3-dichloro~-
phenyl]-2,4-dichlorobenzamide
15 .
566 N-[4-(5H-pyrrolof2,1-c]{1l,4]benzodiaze~
pin-10(11H)-ylcarbonyl)-2,3~dichloro-
phenyl}-2,3-dichlorobenzamide

567 N-[4~{5H-pyrrolo[2,1-¢c][1,4]benzodiaze~-
pin-10{11H) -ylcarbonyl)-2,3-dichloro-
phenyl]-2-methylbenzamide

20

568 N-[4~-(5H-pyrrolo[2,1-c][1,4]benzodiaze~
- pin-10(11H) -ylcarbonyl)-2,5-dichloro-
phenyl ]~5-fluoro-2-methylbenzamide
569 . N-[4-(5H-pyrrolo{2,1-c][1,4)benzodiaze~-
Pin-10(11H)-ylcarbonyl)~-2,5~-dichloro-
0 phenyl]-2,3-dimethylbenzamide
3
570 N-[4-(5H-pyrrolo{2,1-c}[1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)~-2,5-dichloro-
phenyl}-3-fluoro-2-methylbenzamide
35 571 N-{4-(5H-pyrrolo{2,1-c}(1,4]benzodiaze~-
pin-10(11H)-ylcarbonyl)-2,5-dichloro~-
phenyl]-2,4-dichlorobenzamide




453 10, 11-di hydro-10-(3-chloro-4-nitro-
benzoyl )[3-(trifluoroacetyl)]-5H 20

pyrrol o[ 2,1-c] [ 1, 4] benzodi azepi ne 454 —

10, 11-di hydro- 10- (2-net hyl -4-ni tro- e e T
benzoyl )[3-(trifluoroacetyl)]-5H " . pyrrolo[2
,1-c][ |, 4] benzodi azepi ne 25 i, ‘Exanpl e 455
10, 11- Di hydr o- 10- ( 3- net hoxy- 4- ni t r obenzoy 72+ ki B
pyrrolo[2, |-c][ 1,4]benzodi azepi ne A mxture of 5.0
g of 3-nmethoxy-4-nitro- 30 benzoic acid and 5.0 g of thionyl
chloride i s hedt%s e No. ade gonforCompeund  The volatiles are

renoved in 572 vacuo to HL'Q-—své réblé é;iﬁ 1Y 4 bl %ﬁﬂ?yl
chloride as a residue which is d¥§i§|§i§§in SO[gi th? ﬁ ] ﬁ%ﬁ yl ene
chl orsde. To the preceding sol BERGHOK g¥dcagbonyl) -2,5-Righlaran 1. 75 g
of N, N-diisopropyl ethyl anm ne phenyl]-2f0o-adohdobpbéngdmddef

10, 11-di hydro-5H pyrrol o[ 2, 1-c] - [ 1, 4] benzodi azepi ne. The
reaction mxture is stirred under argon for 18 hours and dil uted
with saturated 373 N-[4-(S5H-pyrrolo[2,1~c][1,4]benzbdiaze-

sodi um bi carbonate. The organigihaygy1ify dih88rih 8 - : r] and
passed through a short pad of % drogg g) ¥ rﬁ%% %%S?GETQ%FP%Q??. Whi | e
boi lsighg, hexane is added to Phenyll-2rpethylbegganridegi ve, upon cooling,

3.39 g of the

574 N-[4-(5H-pyrrolo[2,1-¢c][1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)-2,5-dichloro~
phenyl]-2,3-dichlorobenzamide

15

575 N-[4-(5H~-pyrrolo{2,1-¢c][1,4)benzodiaze~-
pin-10(11H)~-ylcarbonyl)-2,5~dichloro-
phenyli-2,5-dichlorobenzamide

576 N-{4~(5H-pyrrolo[2,1-¢]}[1,4]benzodiaze~-
pin-10(11H)-ylcarbonyl)~2,5-dichloro~-
phenyl]-2-(methylthio)benzamide

20

577 N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze-
- pin-10(11H)-ylcarbonyl)-2,5~dichloro-
phenyl]-2-chlorocbenzamide
578 ' N-{4-(5H-pyrrolo{2,1~-c][1,4]benzodiaze-
pPin-10(11H)~-ylcarbonyl)-2,5~-dichloro~
30 phenyl]-2-(trifluoromethyl)benzamide
579 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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desired product as a solid, mp. 191-192 [err]C The

foll ow ng Exanpl es are prepared using the condi ti ons of Exanple
455. 10 Exanpl e No. Conmpound 456

10, 11-di hydr o- 10- ( 2- met hoxy-4-nitro-

benzoyl ) -5H pyrrol o[ 2, 1-c] [ 1, 4] benzo- di azepi ne
457 10, 11-di hydro-10- (2-net hyl -4-nitro-

benzoyl )-5H pyrrolo[ 2, 1-c][1,4]- -173~- benzodi azepi ne
458 10, 11- di hydr o- 10- ( 3- net hoxy- 6-chl oro- 20

4-ni trobenzoyl)-5H pyrrolo[2,1-c ][1, 4]
benzodi azepi ne 459

11-di hydr o- 10- ( 3-, aipiohrdrorat-yd = ]_4('3-formy1-51:l— yrrolo(2,1-¢c][1,4]-
-ni trobenzoyl ) - 54 “erﬂFe{Q,l JH{LL,ﬁJ P

benzgdi azepi ne 25enzod1azep1n-10(1lﬂ)-yl)carbonyl]pﬁ%ny&ﬂheﬂ£EM1de

10 11-Di hydrO 10-—('-Ffan—| o3 ||1:LT|UA—yUC||Euy—r} S
pyrrolo[2,1-c][ 1, 4] benz®h wginti@o of 0.48 g of 2,4-dichicxorE-of 3.24

g of 10,11- dih F@éﬁn - - -yl) -
nitro-3- nethoxybenzoy -SHﬁgﬁ%w%(ﬁ%g* %anzoﬁt?z%Pln 10(113) Ylhlazeplne

0.35 g of 10% FarPoRYd)PhsnY ensaRid thelfernoo n
% atésol ute et bnlld?l et @°arid siowly gddéuaaa g.ﬂtﬂl@f d batméor 1 h?lﬁr
e4 Rot reactlon m xtuye .1s ere I OITBCEOUS ear

and*the X% uzxe ﬁsatsé”&ﬁﬁé) "ané

partitioned betemperatind efor c:lhllmu:d.e amrbvﬁiml ﬁt)a:ure is quenohgdnl C
layer i's drieddehh IRl AnP HhRP AT {HLYH LR 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
‘15 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-

20 {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-

25 [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

10 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

s white solid. MS(FAB): 488(MH -OH) .




- 150- short pad of hydrous magnesium silicate. Hexane is

added to the filtrate while heating on a steambath to 5 give 2 g
of crystals, mp. 184-185 C. The foll ow ng Exanpl es
are prepared using the condi tions of Exanple 460.

Exanpl e No. Conpound 461

10, 11-di hydr o- 10- (4- am no- 2- chl or o- benzoyl)
-5Hpyrrolo[2, |I-c ][1, 4] benzo- -174~ di azepi ne, mp.
197-199[err] C 462

| 0, 11- di hydr o- 10- (4- am nobenzoyl ) ( 3-
(trifluoroacetyl)]-5H pyrrol of 2, 1- c] -EXample 582

[ 1, 4] benzodi azepi2|si-DighlOS-NOB4ef [ 3<€(1H-imidazol~14¢Bmethyl ) -5H~ et hyl
10, 11- di hydr o- 10~4~—ai+16—3

met hyg benzoyl ) - 5H pypymtal 2,13g) [1,4)benzodiazepin-10(11H) fyl]~

, 4] benzodi azepi ne- 3-carboxytateTnTp-" -

210-211[err] C 20 qzRarbonyliphenvbibenzamide

10, 11-di hydro- 10- (4- am nokerg Gdpension of 0.28 g of N,N-diméthpyLrol of 2,

1-c][ 1, 4] benzodi_azepi ne- 3- . car boxyl ate, mp.
174!&7561 252 élf%fge hydrochloride in 5 m%yggﬁpgtgggydrofzran is" P

N-[4- (5H Pyrroladded .d1 iy b etriskieytanine ¥hdH .35 g of carbonyl-
yl cagoonyl )phe%%i%-fl Lﬁ%.obfz&%r_rz%@fz%ﬁw QE room temperature for 3-8 a

stirred sol uti
di hydr o- 10- ( 4- sdimidieshand theh heating 2at -xeflux 1for 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

15 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-

20 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

25 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

10 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-

15 hexane to give 0.98 g of pink solid. MS(CI): 456 (M+H).



benzodi azepine in 3 m of nethylene chloride, cooled to 00C,

under argon, is added 346 [err] of triethylam ne foll owed by the
addi tion of 340 ng of 2-nethyl-5-— fl uorobenzoyl chloride in 2 n
of net hyl ene chl ori-de. 35 ' The cooling bath is renmoved and stirring

continued for -3 18 hours. After cooling to O[err]C, an additiona
342 ny of -2-net hyl - 5;, fl uorobenzppg-chloride in 2 m of

nmet hyl ene chl oride i s added. The cooling bath is

removed and stirring continued for 18 hours. The vol atiles are
renoved in vacuo to a residue whichnxagglg_ggi dissolved in 50 m (ﬁ

met hyl ene chl ori de aﬁd&$@§Q%Qmethyﬁgmln 1%Qﬂiq%|rél T% it er,

citric acid, 1 MsodLU L Car organlc Iayer

5 5 e 0Ver  prrrotors FmlE AR desme g o) uds

magnesi um LaUe 1S _evanorg L a

resi due which is CryStallized'@Mﬁﬂ%§¥§§n§§§§§§é§§m;§§ hexane to give
295 nmg of the desired prqdugt ,as sol i p

170- 180[ err] C. A mixtire o TrPe'lr‘olq Kf G5B~ g&'@r‘e‘?ﬁ"epar ed
using the pyrrolo¢nd~d]qis ddbensodilazefin-+ad (1 1H)e-yyaxronyl p+y sub-
stituted aroylpﬁ@#ﬁiegﬁpzene c aqpl ggzodz dlmethylaminoCbnpound

466 PyTrrolo 4g%l

zeptR-10 (11H)eyhgag§bnyﬂ)pmanﬂthprlde in 2 ml of methyl alcohol,
fl 2-met hyjb -
uor o- 2- met hyly Eb ”b‘ietﬁf]%ggjl 4WBlefld I3 m1 FE 1,3-aindtify1
Sn

N-[4- (5H pyrrolo aze-
pi n-10( 11H) -yl 8a o 2{18)-pyrimidinone is heated at 60 °c

met hyl benzanm dgormsB. hbﬁ&sl70hﬁéﬂﬁéthyl alcohol is evaporated and the
residue diluted with water. The resulting suspension
15 is filtered and the precipitate washed with water. The
solid is dissolved in ethyl acetate and washed with
saturated NaKcos, brine and dried with Na 4 The
mixture is filtered and the filtrate evaporated in
vacuo to a residue which is stirred with ether-hexane
20 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-

25 _ 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~
30 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

35




468 N-[4-(5H pyrrolo[2,1-c][1, 4]benzod|aze- 25
pi n-10(lI I H) -yl carbonyl)phenyl]-2, 3-

di chl orobenzam de, m p. 219-222[err]C 469 D T
N-[4- (5H pyrrol o[ 2,1-c][!|, 4]benzodi aze- IR

pi n-10(11H ) -yl car bonyl ) phenyl ]-2, 6-di- 30

chl or obenzanmi de, mp. 174-182[err]C =176- 470

N-[4-(5H pyrrolo[2,1-c ][1, 4] benzodi aze-

pi n-10( 11H) - quarb I- cm

2- met hyl benzanitfe %5%)'3? ¥-é]1%:5anes to give 9413 g of tan

N-[4- (5H pyrrolseflidd - 045[01)4:] beow (MH-BY £- pi n- 10

(11H) -yl car bonyl - 3- chl or ophenyl ] - e
2,

4- & chl orobenzam de, mp. 144-160] Exanpl e
No, a-(@immamno) -N-[4=(38-pyrrolo[2,1-¢c][1,4]~
N-[4- (5H pyrrol o] 2 T=TI T T AT DENZoUr aze- o
pi n- 10( 11H) - y|CaHQgﬂgqqg Qp*ﬁg¥@g1lﬂ)-ylcarbonyl)phenyl]benzene-

phenyl ] - 2- met hyl bénzam de, amnor phous solid

473 N-[ 4- (5H pyrrol o[ 2, 1- c]$$r3§¥%gﬁzodlaze-
A partial solution of ??g of a-chloro-N-

10 [4-(53-pyrrolo[2,1-g][1,4]benzodiazepin—10(113)-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

15 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 Na2 4° The
mixture is filtered and the filtrate evaporated in

20 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]-

25 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

30
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10 pi n-10( 11H) - yl car bonyl - 2, 6-dinethy|

henyl ] - 2, 4-di chl or obenzam de, anor phous —setid
274 - N-[4-(5H pyrrolo[2,1-c ][1, 4]benzod|a;e/’%ﬁf”’/’
pin- 10 (11H ) -yl carbonyl)phenyl]-3-(tri-
f I uor onet hyl ) benzam de, anor phous d SO|Id
475 N-[4-(5H pyrrol o[ 2,1-c][ 1, 4pFg@rzodi aze- '
pi n- 10( 11H) -yl car bonyl ) - 2- chl or o-
phenyl ] - 3- et hyl t hi ophene- 2- car boxam de 476

N-[ 4- (5H pyrrol @Y2parated tppanresidue- which is stirred with ether-

pi n-10(11H) -ylkexdeayts Pgeve! b:3a q of beige solid. MS(CI):
chl or ot hi ophene g ﬁgr oxanlde solid; 25
(Cl):5448( M+H) 477

N-[4-(5H pyrrolo[2,1-c][1, 4] benzodi azExample 588
Phony!] - 2+ et Ind AT =Pl 1P top-pyrrolo(2, 1-¢1 [1, 4 Jbenzodiagepinr)
- 153- fﬁ?ﬁghg?%pn7oﬁon¥1)phgnyl]hgﬂggﬁgggetamlde 418

N-[ 4- (5H pyrrol o] 2, 1-
pi n-10(11H) -yl carbonyl) -2-s@ikerdn of o0.34 g of a-(acetyloxy)-N-[4~
10 (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
15 ml of ethyl acetate and the extract washed with brine,
dried with Nazso4 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).
20 Example 589
2-Chloro-N-[4~-(5H~-pyrrolo[2,1-g][1,4]benzodiazepin-

MASS SPEC

10(11H)-ylcarbonyl)phenyl]acetamide

To a stirred solution of 0.91 g of 10,11~
25 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.
30 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
35 in vacuo to give 1.14 g of beige solid. MS{CI):
380 (M+H) .

3



phenyl ] -2, 4-di chl or obenzam de, m p. 192-194[err]C

479 N-[4-(5Hpyrrolo[2, 1-c][ 1 4]benzodiaze- 10

pi n-10( 11H) -yl car bonyl ) - 2- net hoxy-—

phenyl ] - 3-fl uor o- 2- net hyl benzam de m p. 203-204C
480 N-[4-(5H pyrrol o[ 2,1-c][1, 4] benzodi aze-

pi n-10(11H) -yl carbonyl)phenyl]-2-chloro- 15

5-ni trobenzani de, '178ﬁ1p. 110- 160[ err] C (anor phous
solid) 267 N (5H-pyrrolo[1,2-a]thieno[3,2-e][1,4]-

di azepi n-4( 10H) -yl car bonyl ) phenyl ] - 0
2- met hyl benzam de, mp. 162-188[err] (anor phous
solid) N-[&Emﬁﬁ-Pyrr°1°[2¢lf§DKIu#xban:»d@azepanfla(hhﬁ[s 2-€] -
[1,4]-diazepin-4
pheny ] - 2, 4- di chl or obJ2aH RILE Tt

105- 190[ err] C stirred suspensio of 6¥ﬁ§né30584-chloro-

y;ggrgg:;P¥rr?lO[%(ﬁéa%égéqqfnZOdlazeIl]fb§é§$é3azepln-10(llﬂ)-

benzam de ylcarbonyl)pheny]]]:aeetsaﬂide dmn af il SOf gmethyDedd- di hydro- SH
PUT el 155) ChyBRE b AR 043 O oINS Eoiloyaa py 1 RO o
icelgath, a sopﬁ.hn$1ﬁ113nﬁxnykﬁ3 4,5 6-tetrahydro-2(13)—pyr1mid1none
[4-T(2-methyl - arld $¥iGHSHP Wortiniida 224 6 HRAIESY! 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
15 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
20 white solid. MS(CI): 431(M+H).
' Example 591
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).

25

30
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chloride in 50 M of methylene chloride is added. The—m— ———"

-154- reaction m xture becones honbgeneous and is stirred at
roomtenperature for 18 hours. Water is added and the 5 - . separated
organi c | ayer washed with saturated sodi um bi carbonate, dried
with [erre] and passed through a short pad of hydrous nagnesium
silicate two tinmes. The met hylejygLhl oride is renoved in vacuo
to give 3.81 g of a glass. A sanple is crystallized from et hyl
acetate to give crystalline solid, mp. 200-205[err] C 10

Exanpl e 482 N[ 4- (5H— pyrmm [ 1, 4 ]benzod| azepi n-10
(11H) - /Al 1) 2540

benzam de 15 : 7 ‘ y

pyrr§l o[2,1-c][1, 4Mhﬂ&ﬂ€dﬂm5ﬁfpm¢ﬂﬂ%el*s3[l 4)- chl ori de
isadedlSOgof N Rar1sQpropy et nyramntne. YW T& cooling in
an ice bath, a solution of ml-)@mim—lﬂlmasﬁ

gg-HZ-pet hylh S5-fl uoroberwxd )samm;ﬁ-mlm.rzmeglwleﬂwl 10,11~@htoride in
of methy e, e EH e £2C] | nxfure
becones hormgeh g% Q‘fqe(r ?’%S%t ggethy-ﬁrbenzoyla)nasgsp%ﬁ-ﬁ%ﬁfazpﬁiom
tenperature for[ll&]hamdiﬂuapzne-s-carboxykmd'mi 20\(nl hef seethyled

organl c layer gg%h%qﬂ\grtirae is (?d%rou %L‘gﬁjtﬁ%ﬁ%m 1 dried

vvltl:'r[err] and nesi um

silicate. The nmimg and dhmr iHOf 2 r‘b‘rﬁ#ﬂﬂ- bmnyl chloride. t ;Theve

4.60 g of the Q@S‘dﬁ%fpmﬂﬁreaisa éi'lﬁ:&?ed Aat room tempé:?é@.hfe for 18

crystallized fromethyl_ acetate tQ stalline so m
19{ 195[err] C ixours and washed w:.thg water, saturate-:i yNcho an Arged P-

with Na280 4° The organic layer is passed through a pad
15 of hydrous magnesium silicate. Hexane is added to the
filtrate at the boil to give 0.24 g of solid, m.p.

174-184°C.

Example 593
- - - o ino -
20 10,11-dihydro~-5H-pyrrolof{2,1-c]{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]-
25 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

2 4
layer is filtered through hydrous magnesium silicate.
30 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]-

35




30 Exanpl e 483

4- (5H Pyrrole{ 2, 1- c][1~ 4] benzodiazepin-10(1lH)-

yl car bonyl ) benzei-c "aci d ' A solution of 0.92 g of

10, 11-di hydro-5H - . _ . pyrrolo[2,1-c][ 1,4]benzodiazepine, 1.19 g of
nmono- 35 .neﬂﬁyl t erephthal oyl chloride in 20 m of pyridine is
refluxed for 2 hours. The mixture is childxmb-and 1 N HC1 added
until the pHis 5. The mxture is filtered and washed wi th wat er
to give 1.53 g of solid. Re-

- 155- 2-(triflaoronethyldbenzanide: Hiroddrmh ok -nethykeng ves

crystals, mp. ch§8ri&@d Qs Wddela RioH1 b Etxlii)ﬂ)ﬂdx%ébetic anhydride
2,1-c][1,4]benzodlazep|n-1%%ké -yl -carbonyl ) benzoat e.

A nixture of 1fg3lgwed bwe ghFxok8 hours at room, hempergtyres |

Na OH atnd t14drr1 Tgé Feaktion mixture is gﬁsna‘d wdtth fﬁt&&é?&éalﬂ?i# hfﬂ
concentrate u r vacC re ue | S ex et ner
and the 10 ar‘iedaﬂ&&&yalﬁ@‘ %.Tﬁe&iegj %54 ﬂ‘?%%ﬁ#‘i%fa% ot\.%e The
mxture is fiIhei&dtaninbeasshhidmuﬁimh\ﬁslcnmatalkﬁzhd from dried
(60[err] C undep ¥agiuRe mwaaéh@&a&eogxog%s{ggp g of solid] Fn.g10-214

[err].
N—(?—thhylpheﬁﬁﬂrzﬁﬂfbH-pyrrol0[2,1- c] [1,4]-

ben28di azepi n-10(1 1H ) -yl car bonyl ) bepgaigie 595 A mixture
of 0.332 g of 4- SFprrrolg%f, -c] -

[ 1, 4] benzodi azepNii#odilPm)(: lééﬂﬁ%ﬁ?ﬁFE@ﬂﬂ6ﬁ§3¥¥§£°1°[2'179]{114]’

benzodiazepin-lo(lln)-yl]carbonyi]-3-chlorophenyl]-2-

methvlbenzamide

15 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.

20 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
25 0-[4~- -di o oyl)aminolbenzoyl]-
10,11-dihydro-5H-pyrrolo[2,1-¢] (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

2

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

30

35



0.111 g of triethylam ne, 0.107 g of o-toluidine, and-26— — 0.15 nm of

di et hyl phosphoryl cyanide in 20 m of di chl or amethane—Ts heat ed
on a steam bath overni ght. The m xture is washed with water, 1 M
[err] 1 N HC1, brine and dried [err] The dichl orenet hane

sol ution is filtered through a thin pad of hydrobus magnesium 25
silicate and the filtrate concentrated to-#8¥mess. The resi due
is crystallized from di chl oronet hane- hexane to gi ve O. 23 g of
white crystals, n1p 228- 231 C, anpl e
485 Jeqn% chleridephexane. ko (giveyPr8fogaofiac SP[1?.~54] 30
benzodi azepi n- J,mgg «54gas bonyl ) benzam de A m xture
of 0.332 g of 4-(5H pyrrolo[2,1-c]- gl 4] benzodi azepi n- 10( 11H)

-yl cagbonyl ) benzoi c aci d, triethylamne, 0.157 g of

35 2, 3(ﬁNﬁihﬁ[am+tTnBchydroabétylﬂesﬂepyiraloQQ,drgﬂwwr4]-
phosphor vyl cyanlde~Tﬂ-Q6—ﬂ+—ﬁ+—ﬂrth+ﬂrﬂnﬁfhane—rs-————-_————heated'on a

steam bath for 3 hommzcmanenimbo(sln)-yllcarhomsﬂpbemﬂﬂ-perr] 1M
[err] 1 N HC1, brime—ad R

- 156- dried [errd=Xins OR ReREAMIAGI t hr ough a

th{n gadhlof hyd{ﬁus Wﬁgfll_ﬁﬁé;&nﬁtirﬁéaesandtihﬁ bel beas § of g-t lsgg-nashed
Wi i chl or onet hane e ed. to dryness
inadSyacuom amrrRiod frel t) HiBenoqizzeninr 1641 EH) Hyiciony

di chl or onet hangphenylp-2-o( triflWofdmegthyl ) benzambflecinseal ml ofp.

239-240[ err]

N-[4-[ (4, 5- Di ¥ BoEkene PIorife 15 79999.0-f #9478 Ertflioroacetic

anhydride followed by stirring at room temperature for
18 hours. The reaction mixture is washed with water

15 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
20 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~-

25 " (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

30 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)~-

35 ylcarbonyl)phenyl]=-2,3,5-trichlorobenzamjde
~ 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~




benzodi azepi n- 6-yl ) carbonyl ) phenyl ] - 2- net hyl benzoat e A

m xture of 0,246 g of [4-(2-nethyl benzoyl)- am no] benzoyl
chloride, 0.14 g of 4, 5-di-hydro-6H

[1, 2, 4]tr|a26T6T”’§ al][ 1, 5] benzodi azepine and 2 m of 15 pyridine is
heated on a steam bath for 4.5 hours and heated (oil bath) at
110[err] C overnight. The mxture is ~182=- chilled and poured into
water. The m xture is neutralized with 1 NHCO and filtered. The
solid is washed wi th dichl oronet hane and t he dichl oronet hane 20
filtrate evapotxichlanehenzoyilushleonide to ive afglass whichpisduct, MASS
SPEC (FAB) 424 1ized from ethyl acetate to give 0F§88P§co#37
N-[4-(Pyrrolo[1l ui noxal i n- 5(4@ ogl car bonyl ) -

phengl | - 2. 3- di G z BriRte 4 As described for Exanple

157, 0.47 g of 4,5- di hydr Elanplendg®benzoyl ) pyrrol o[ |, 2-a]

i g El DI T

2, 3-di chl orobenzo a )
After 30 S s[ojm ‘ ] y
amine is added and an addﬁndﬁﬁﬂribeQH¥Q$(¥XQFE#QM8: 0. 500 g Oﬁhlﬁibbenzoy

Chl gf,l de addeddiﬁwtd”(QJa%ﬁIdﬁéﬁbyl)-Su-pyrfélo?Z f 1d4 uted with
of di chl o utlon me 0 mM each

thane
of [err] 2 Nc %ne %ﬁnF?aQF BATCc | ayer
is dried furandﬁaadanhuhymIdhﬂunidéntnuyiuet&ngnasd wﬁxhndisus

nagnesiun1sill gﬁ@ ﬁ%ﬁ'c t dryness.
The residue is ographeéh%n X ééiéﬁj&fbe 0.22 g of
-157- crystals, m.p. 208-214 c.
15 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}-
20 [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~

25 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

30
604 N-{4~[ (6,7-Dihydro~-SH-pyrrolo[1,2-a]-
[1,5])benzodiazepin~5-yl)carbonyl]~-2,5~
dichlorophenyl]-3,5~dichlorobenzamide
a5 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



silica gel plates with ethyl acetate-hexane (1:1) as solvent to

give 0.100 g of white solid, mp. 230-240[err]C. 5

Exanple 488 5 10-[4-[[ (2- Chl or ophenyl)

sul f onyl ] am nol benzoyl | - :

10, 11-di hydro-5Hpyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi ne To
a solution of 0.418 g of 2-chl orobenzene- =183~ sul fonyl chloride in 5
m of dichl oronmethane, cooled to 10 Oferr]Cis added 0.50 g of

10, 11- di hydr o- 10- ( 4- am no- benzoyl ) - 5H pyrrol o[ 2, 1-c]

[ 1, 4] benzodi azefxaspladNo. Q346 [orr Compoundet hyl ani ne. The nj xture
is stirred at ggg room t Lalgr o 93&3& d 50 n

of di chl or onet hane. $ﬁ£$ ?gFu?e9F§ %§aﬁkﬁ¥%¥g¢% i%éi}

of [a&r] 2 Ncitric acid, 1 M [&rPjbspzRaiazep PréaY1>°arh°nle1%7] The
solution is filtered through achboprophényl]-2-methosybendagiigeragnesi um
silicate and the filtrate concen- trated to dryness. The residue
i s chromat ographed on thick layer silica gel plates (4) with the
sol vent 20 607 et hyl acet at¥=béx&(€,7+Pihydrvogblepyrsoliofl, 25a)st al -
lization fromethyl acetate giyes La_ RS al s, mp.
206210 er 1]C. Y €5 59héﬁ§o&iﬁ§eﬁ@h 8 X%Pcafggnyi]fg

Met Ry 4- (S5H-pyrrolo[2, |-c] [E!llombﬁaxaﬂaZe&Fﬁimpgm;nethm)

yl carbonyl ) benzoat e benzamide TO a cool ed solution of 0.50 g of
10, 11-di-
hydr o- 10- (4- am nobenzoyl ) -5H pyrrol o[ 2, 1-c][ 1, , 4] benzo- di azepi ne

and 346 [err] cﬁo&rlethylan1néthéS[GG,m*nﬂhydro-sn—pyrrohbquoaehhane is

added 0.394 g of nono et hyl ttaie5]§.gnzodjd ze Qﬁhg_gxgcggkgbggﬁ _The

m xture is stirred overnight rgon mnth 50 m
ofhﬁkchloronethane. qhkph¢nhenxllszmégnbﬂluprnmgchwn)each of H20,
citric acid, 1 Nbézamidéi ne and dried [err] The
solution is filtered through a thin pad of hydrous 35 magnesi um
silicate and the filter cake washed with di chl or onet hane. The
filtrate is cof@ntrated to N-[4=[(67yDihparodsghpyreolope,e~g3tal | ized
from eyl acetate {0 % el 501 82 81 0E LG FEXSHARS1 1 THE
20 chilorophenyl]-2,4~dichlorobenzamide,
amorphous white solid, m.p. 134-137%
610 N-[4~-{(6,7-Dihydro-5H-pyrrolo[l,2-a]-
[1,5]benzodiazepin-5-yl)carbonyl]-3-
- chlorophenyl]-2-(methylthio)benzamide
611 N-[4-[(6,7-Dihydro~-5H-pyrrolo[i,2-a]-
[1,5]benzodiazepin~5-yl)carbonyl]-3-
chlorophenyl]-3-fluoro-2-methyl-
30 benzamide, amorphous white solid,
m.p. 136-138°C
612 N-{4-[(6,7-Dihydro-5H-pyrrolo(1,2-a]~-
[1,5]benzodiazepin-5-yl)carbonyl]-3-
as chlorophenyl]-5-fluoro~2-methyl-

benzamide, amorphous solid, m.p.
132-135%.



Exanpl e 490 N-[ (D met hyl ami no) net hyl ]-N -[4-(5Hpyrrolo[2,]-c]-
5 [ 1, 4] benzodi azepi n- 10(11H) -yl car bonyl ) phenyl ] - 2, 4-

di chl or obenzam de To a suspension under argon of 0.072
g of sodi um hydride (60%in oil) in 10 m of tetrahydrofuran

Is added 0.71 g of N -[4-(5Hpyrrolo[2,1- ¢ ][I, 4] benzo- 10

di azepi n-10(11H) -yl carbonyl)phenyl]-2 ,4.gd4ehl or obenz- am de
and the mxture stirred at roomtenperature for 1 hour. To the
m xture i s added N, N-di net hyl nmet hyl ene- ammoni um i odi de and the
m xture stirre o, The ﬁﬁddiluted wi t h di et hyl

ether (30 m), tered 15 he il conce nder
vacuum The 613 re5|chu§|§§tﬁ?gtl e&%ﬁﬁ ?8 grgei T76 g of
white solid, mp. 126-129[err]K1,5]benzodiazep1n-5-yl)carbonyl]-a-Exaane

491 S 10- [4-[ (Di oyl 1 -10.11- 20
di hydro-5Hpyrrolo-[2,1-c-]] W*@%?ﬁiyélm&%bﬁg{ﬂyi

m xture of 0.10 g of 10, 11-di fhenzamniyie 4-

am nobenzoyl ) -5H pyrrol o[ 2, 1-c] [1, 4] benzodi.azepi ne 0. 060 g of
triethylamne and 0.12 g of dhghenyl hos hinyl chloride in 2
m of dichlorof8fhane is stirMsd¥H (6 7'Dih¥ﬂr9cﬁﬁh?ﬁ%ﬁﬁiﬁfﬁrgfibr 2 hours

and then 1 N NaCH i s zd&&az&panws»yB)eatboafnﬁ-m#th et hyl
ace®® e and t he extr ct she {rﬁfrlne Q”Ftdfkf %err] The
i AT figro-2- (triflug

solvent is renoved and the re Rer - hexane
to give 0.16 g of a white solmmtnyl)benzamlde Exanpl e
492 :

615 N-[4-[ (6,7-Dihydro-5H-pyrrolo{l,2-a]~
15 [1,5)benzodiazepin-5-yl) carbonyl]-3~
chlorophenyl]~2,3-dichlorobenzamide
616 N-{4~[(6,7-Dihydro-5H-pyrrolo[l,2-a]-
[1,5]benzodiazepin~-5-yl)carbonyl}=-3-
20 chlorophenyl}-2,3-difluorobenzamide
617 N-[4~[ (6, 7-Dihydro-5H-pyxrrolo[l,2-a]~
[1,5]benzodiazepin-5~-yl)carbonyl]~-3~-
chlorophenyl]-2-fluoro-5-(trifluoro-
methyl)benzamide '
25
618 N-[4-[(6,7-Dihydro-5H~-pyrrolo{l,2-a]-
[1,5}benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2-fluoro-3~-(trifluoro-
methyl)benzamide
30
619 N-[4-[ (6,7-Dihydro-5H-pyrrolo{l,2-a]~
[1,5]benzodiazepin-5-yl)carbonyl}-3~
chlorophenyl]-4-fluoro-2-(trifluoro-

methyl)benzamide
35



10- [4- [ D phenoxyphosohi nyl)am no] benzoyl | -10. 11-

di hydro-5Hpyrrolo[2, |-c] [1, 4] benzodi azepi ne To a
solution of 0.10 g of 10, 11-di hydro-10- 35

(4-am nobenzoyl )-5H pyrrol o[ 2,1-c][ |, 4] benzodi azepi ne and 0. 060
g of triethylamine in 2 m of dichloronethane I s added 0.14 g of
di phenoxyphosphi nyl chloride. The ~185=-M Xture is stirred at room
tenperature for 2 hours and

-159- 1 N NaCH added. The mixture is extracted with ethyl
acetate and t heExatphbetNoashed with brine andopipoagd 5 [err] The
solvent is rem to give a sglid. e LLLrat i.Lhether - hexane
gives 0.20 g ofé%t?oduct R tgaé‘g'%Pf“e‘Yggﬁ éﬁ BS(&%]'\M[&'Z tiq

Exanple 493 10-[ B1}$Plbenzodiargeninrépy¥dipaxbonyl]}-3-

sul f onyl ] am no] benzoyl |- 10  chlorophenyl)-2,5~difluorcbenzamide

10, 11-di hydro-5H-pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi ne A

m xture of 0.10 g of 10, 11-di hydro-10-(4-
am nobenzoyl ) - @2pyrrol of 2, 1- c~[ 4+ 6¢P=2Dihpdeo~5H~pyrrolof{l,2-a3d50 g of

triethylamne and 0.083 g of 2.5-digchl or os e nzenesyl.f qnyl
chloride in 2 m of dichIoronefﬁa%igfég°§%azepln 5s¥93?86%8P3ﬁ80§ry
tenperature for 1 hour and t hechllongpbényl]-2,3-difluorobenzamide
4-(@@(“nethylanino)pyridine i s added. After another hour, 93 ny
of 2,5-dichl orobenzenesul fonyl chloride is added along with 50
ng of triethyl #8%e. The ni xt MNel4-1(6,7-DihydrorfHrpyraeleddmraiper at ure

f.or 2 days and 1 N NaOH 20 (1,5)BEALEdidBEpThx64yE) barBvhiaqtad with
ethyl acetate and chlorophenyl]-2,5-dimethylbenzamide
15
623 N-[4~-[ (6,7-Dihydro-5i-pyrrolo[l,2-a}l-
{1,5]benzodiazepin—~5-yl)carbonyl] -3~
chlorophenyl]~3-methyl-2-thiophene-
carboxamide
20
624 N-{4~[(6,7-Dihydro-5-pyrrolo(1,2-al-
[1,5)benzodiazepin~5-yl)carbonyl]-3-
chlorophenyl]-2-methyl-3-thiophene-
carboxamide
25 625 N-[4-[(6,7-Dihydro~-5H-pyrrolo{l,2-a]-
[1,5)benzodiazepin-5-yl)carbonyl]-3~-
chlorophenyl}-2-methyl-3-furane-
carboxamide
30 626 N-[4~[ (6,7-Dihydro-5H-pyrrolo(1,2-a]-
{1,5]benzodiazepin-5-yl)carbonyl}-3-
chlorophenyl]-3-methyl-2-furane-
carboxamide

35




the extract washed with 50% ammoni um chl ori de sol uti on, bri ne and

dried [err] The solvent is renoved to give 0.30 g of solid.
Trituration with ether-hexane gives 0.26 g of solid. This solid
is dissolved in a 25 m xture of 5 m of tetrahydrofuran, 1 m of

met hanol , 1 m of 1 N NaOH and the m xture stirred for 18 hours
at roomtenperature. The organi<€1i8e+vents are renoved and

the m xture extracted with ether acetate. The extract I s washed
with [err] brine and dried [err] The 30 solvent is renoved and the
residue (0.16 Example Noed with eCompoundgive 0. .14 g of yellow
solid

gﬂﬂ, 24y Qah4-[ [
(Phenylnethyl)s&‘fonyl]an1no]ben& 9 s'fx &ré éﬂ pyrrolo(l, 2 al

di hyqy o-5Hpyrrolo[ 2, 1-¢c][ 1, 4§ Mm&mi%s-ﬂ)carbonyll-:*- To a
solution of 0.10 g of 10, 11- C“&hIBﬁb {}]-2-chlorobenzeneacetamlde

(4-am nobenzoyl ) -5H pyrrolo[2,1-c][ 1,4]benzodi azepi ne and 0. 060
g of triethylamine in 2 m of dichloro- nmet hane is added 0.10 ¢
of a-tol uenesulélsnyl chloride.N-[4~[(6,7-Dihydro-5-pyrrolo[1,2-a}-

- 160- The m xture -2 hours
and 1 N NaOH i s added. The n1xq %j%éﬂex rad%ééﬁpéggf?égéﬂaﬁyi? ?hl

ace te and the extract mashedmﬂqunh¢mmlIw&rmethylbenzene@qepamipeThe

sol I's renoved and the residue (0.20 g) is chromatographed on
silica gel with_the solvenf g%* acet at e- hexang iB 2) to give
0.080 g of 629 product 3% HWhi ¢ e/ THBYAERPH-PEOrelef 11824 [ bi s-
10° o2, gph]en%/anzigyl)sglwadmmwmiﬁ%ﬁﬂ)&hudﬁyﬁkgrﬁ
pyrrol o c enzodi azepi ne olid e
precedi ng conpound in nethamméaiﬂ$$éhf¥¥§?ﬁ£af€ ro=3-(trifluoro-
methyl)benzamide
15
630 N-[4-[ (6,7-Dihydro~-5H-pyrrolo(l,2-a]-

[1,5]benzodiazepin~-5-yl)carbonyl]-2-
chlorophenyl]-3~fluoro-2-methyl-
benzamide
20
631 N-[4~[(6,7-Dihydro-5H-pyrrolo[l,2-a]-
[1,5]benzodiazepin~-5-yl)carbonyl]-2~-
chlorophenyl]-2,3~dichlorocbenzamide
25 632 N-[4-[ (6,7-Dihydro-5H~pyrrolo[1,2-a]-
[1,5)benzodiazepin-5-yl) carbonyl]-2~-
chlorophenyl]-2,3~difluorobenzamide

633 N-[4~-[ (6, 7-Dihydro-5H-pyrrolo[1,2-a]~
[1,5}benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl ]-4~-fluoro-2-methyl-~
benzamide

30

634 N-[4~-[ (6,7-Dihydro-5i-pyrrolo[l,2-a]-
[1,5]benzodiazepin—~-5-yl)carbonyl]-2-
chlorophenyl]-5-f1uoro-2-methyl—
benzamide —-
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on a steam bath, the solvent renoved and the basic aqueous

residue extracted with ethyl acetate to give an addi ti onal anount
of the product. 15 Exanpl e 495

Et hyl 4-[(2-nethyl benzoyl ) am no] - 3- chl or obenzoat e A

m xture of 8.26 g of ethyl 4-am nobenzoate, 8.26 g of

N-chl orosuccinimde in 50 m of dichloro-187~ met hane i s refl uxed
overnight. The m xture is washed 20 with saturated [err] solution
and dried [err] The solutlon I s passed through a thin pad of
hydr ous - enNo; i af- e injelaidiye Lo 2 ]
dlchloronethan335The f||trateNL§ Qqq@e Uyuyafyugﬂ yrrolo[ﬁ added
Chilling gives 7.38 g of ethyI chloro- -am o oa e
g2-8glerr]C. dipzepdnT G 3 o g
added 3.55 g of 2 nothyl bens wmﬂ mﬁ“‘%‘%’“’*"f*ww‘“‘“‘*

adde : g of 2-methyl benzo | o]

di chl oronet hane. The m xture %§t§§h3h§$%§? om 30 t enperature
overni ght, washed with [err] and dried [err] The solution is

passed t hrough thin al and the
filter cake 636 washed WAJQ glcﬁlorongu%g£§§¥ﬁ?fgaﬁ ¢ate concen-

trajgd and diluted with hexanélréﬂpﬁﬁzﬂ§¥$ nrsﬁYRjQ§¥h°nY1]'%ﬂ t he

product as crystals, 129-130[ ehib®Pophen 1]-2-methy1benzam1de The
foll ow ng Exanpl es are prepared using t condi tions of Exanple
495. 5 Exanpl e No. Conpound 496
Et hyl 4-[(2-chés7obenzoyl)am Nel[43{ (6,7-Dihydro~5H-pyrrolofl,2-aj~-
chl orobenzoat e [1,5)benzodiazepin~5-yl)carbonyl]-2-
1s chlorophenyl]-2-chlorobenzamide
638 N-[4-[ (6,7-Dihydro-5~-pyrrolo[1,2-a]-
(1,5]benzodiazepin-5-yl)carbonyl]-2~-
chlorophenyl}-2, 3-dimethylbenzamide
20 639 N-[4-[ (6,7-Dihydro-5H-pyrrolo[l,2-a]~
' [1,5]benzodiazepin~5~-yl)carbonyl]-2-
chlorophenyl]-2,5-dimethylbenzamide
640 N-{4-[ (6,7~Dihydro-5H-pyrrolo[l,2-a]-
25 [1,5]benzodiazepin-5-yl) carbonyl]-2~
chlorophenyl ]-2-methoxybenzamide
641 N-[{4-[(6,7-Dihydro-5H~pyrrolo{l,2-a]~
[1,5]}benzodiazepin-5-yl)carbonyl]-2~
30 chlorophenyl]-2-{trifluoromethoxy) -
benzamide
642 N-[4~[ (6, 7-Dihydro-5H~pyrrolo[1l,2-a]l-
35 {1,5]benzodiazepin~5-yl)carbonyl]-2-

chlorophenyl]-2-methoxy-4-chloro-
benzamide



497 Et hyl 4-[(2, 5-di chl orobenzoyl ) am no] -

3-chl or obenzoat e 498 Et hyl

4-1 (2, 4-di chl or obenzoyl ) am no] - chl or obenzoat e
15 499 Et hyl 4 [ (3, 5-di chl orobenzoyl ) am no] - 3-

chl orobenzoat e 500 Et hyl

4-1 (2- met hyl - 4- chl or obenzoyl ) - -188-

am no] - 3-chl orobenzoate 20 501 Et hyl 4-[(2,

3-di net hyl benzoyl ) am no)] - 3-chl orobenzoat e
502 Hexgmplie [NO. et hoxyhenzayl ) ani Genp@und

chl orobenzoat e 5R3r4~ -Di Led- —_— e
(2-(trif|uorone?ﬁ%iy)benzoyl]- # (4 {(§'7 Dlh?&?“ sﬁ byrrolo[l,z al
am no] s 3- chl or obenzoat e [1,5]bepzodiazepin-5-Fljgrrbonyl]~2-
4-[ (2- net hoxy- 4- chl or obenzoyl ) - cBQOtophenylj-z é-dichlorobenzamide
am no] - 3- chl or obenzoat e Et hyl

4-[[ 2- (et hyl t hi 0) benzoyl ] am no] -

3-chl or obenzoat 664485 N506-[ (6, 7-DihydfohjH-pyrrolo[l,2-a]-

g:Egﬁbpgggﬁggg?ée”eacetyl]a"‘notl,S]benzodiazepin-s-yl)carbonyl]-z-
10 chlorophenyl ]-2-(methylthio)benzamide
645 N-[4-[(6,7-Dihydro-5H-pyrrolo[1l,2-a]~
[1,5]benzodiazepin-5~yl)carbonyl]~2-
chlorophenyl]-2~(trifluoromethyl)-
benzamide
15
646 N-[4-[ (6, 7-Dihydro-5H-pyrrolo[l,2-a]~
[1,5])benzodiazepin~-5-yl)carbonyl]~2~-
chlorophenyl]-3-(trifluoromethyl) -
benzamide
20
647 N-[4~[ (6,7-Dihydro-5H-pyrrolo[1l,2-a]~
[1,5)benzodiazepin-5-yl)carbonyl]-2~-
chlorophenyl]-2,3,5-trichlorobenzamide
25 .
648 N-[{4-[(6,7-Dihydro-5H-pyrrolo{l,2-a}-
[1,5)benzodiazepin-5~yl)carbonyl]~-3~
methoxyphenyl]~-3-fluoro-2-methylbenz-
amide
30 .
649 N-[4~[(6,7~Dihydro-5H-pyrrolo[1,2-a]~-
[1,5)benzodiazepin-5-yl)carbonyl]~3-
methoxyphenyl }-5-fluoro-2-methylbenz-
amide

35
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-162- Exanpl e No. Conmpound 507
Ethyl 4-[[4-fluoro-2-(trifluoronmethyl)- 5

benzoyl ] am no] - 3- chl or obenzoat e 508 Et hyl
4-[[4-fluoro-3-(trifluoromethyl)-

benzoyl ] am no] - 3- chl or obenzoat e 10 509 Et hyl

4-[[2-fluoro-3-(trifluoronethyl)- -189-

benzoyl ] am no] - 3- chl or obenzoat e 510 Et hyl
4-1 (3-fl uoro-2-nethyl benzoyl) -

am no] - 3- chl or Ghemple eNo 15 511 Compound Ethyl

gi£(2’3-diChlo&%ﬁﬁ;foﬁlf?z]P?h%T [ﬂef %ﬁxpzo—?ﬂ—pyrrolgtihbgﬁﬁbenzoate

ami ng 3-chl orobenzoate 20 (1, 5]benwi@zepm-5-yl)Eanponyll-3-
f

4-[(5-f1 uoro-2-met hyl benzoyl) methox%?henylj—4-f1uoro—2-methylhenz-
am no] - 3- chl or obenzoat e Et hyl

4-[[2-fluoro-5-(trifluoronet hy?gides
benzoyl ] ani no] - 3- chl or obenzoat e

651 N-[4-[ (6, 7-Dihydro-5H-pyrrolo[l,2-a]-
10 {1,5]benzodiazepin~-5~yl)carbonyl]-3-
methoxyphenyl]-2,4-dichlorobenzamide
652 N-[4~{ (6,7-Dihydro-5H-pyrrolofl,2-a]-
[1,5)benzodiazepin-5-yl)carbonyl]-3-
15 methoxyphenyl]-2, 3-dimethylbenzamide
653 N-[4~-[ {6,7-Dihydro-5H-pyrrolo(l,2-al-
[1,5]benzodiazepin-5-yl)carbonyl -3~
methoxyphenyl ]-3~-fluoro-5-(trifluoro-
methyl)benzamide
20
654 N-[4-[ (6,7-Dihydro-5H~-pyrrolo{1l,2-a]-
[1,5]benzodiazepin-5-yl)carbonyl]-2~
methoxyphenyl ]-3-fluoro-2-methylbenz-
amide
25
655 N-[4-[ (6,7-Dihydro-5H-pyrrolo(l,2-a]-
{1,5]benzodiazepin-5-yl)carbonyl]-2-
methoxyphenyl]-5-fluoro-2-methylbenz-
amide
30
656 N-{4-{ (6, 7-Dihydro-5H~-pyrrolo{l,2~a]-
[1,5)benzodiazepin~5-yl)carbonyl]-2-
methoxyphenyl ]-4-fluoro-2-methylbenz-

anmide
35
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515 Et hyl 4-[[2-(trifluoronethyl)benzoyl]-

am no] - 3-chl or obenzoate 30 516 Et hyl 4-

[ 3-(trifluoronethyl)benzoyl]-

am no] - 3-chl orobenzoat e Exanmpl e 517
N-[4-(4H Pyrazol o[ 5,1-c ][ 1, 4] benzodi azepi n-5(10H) -

yl car bonyl ) phenyl ] - 3-fl uor o- 2 nmet hyl benzarggdoe A

solution of 2.87 g of 3-fluoro-2-nethyl - benzoic acid in 25 m of
thionyl chloride is refluxed
- 163- /5 hour and the ex Cinhd Lenyl chloride renoved

under vacuum TO TTE “oue sLefo[<]o ' BV ET TITmES) and

the tol uene re®®7ed under vac@mw4ﬂ&@ﬁ:lﬁﬁ%ﬁYﬂrO'SH'PYr§%h9Elo%‘ib’glve

3- flggro 2- met hyl benzoyl Ch'0rE£“B]benzod1azep1n—5— l)caﬂSb splption of
0. 25 of 5, 10-di hydro-5- (4 an1noben razolo [5,1-c ]
[ 1, 4] benzodi azepi ne m%ﬁﬂ?*?ﬂﬂﬁﬁy 'éi&ﬁ&?%ﬂﬁ%%z?ﬂ 8en1 of

di chloro- 10 nmet hane under argon is added a solution of 0.156 g of
3-fl uoro-2-net enzoyl chlor _

chl or onet hane. e mxture is ‘*s?ﬁ' r@@ove%%éﬁéj %K pyrrc'lotl'?o%}n
tenperature and is washed wi t i{ ¥ 5Yengalinaepin-dit-yl) carbonyl]e2r] The

organic layer is treated w th QpatHdahittbnyl1-2,3-d BPivéRsahigéer ed
t hraogh nmagnesi um sulfate. The y % ﬁ r%ﬂ%f?é evapor at ed, et hyl

acet ate added and the
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

15

Example 660
N-{4~[[[3=-[~[ (DPimethylamino)methyl ]-5H~-pyrrolof{2,1-c]-

[1,4]benzodiazepin-10(11H)~-yl]carbonyl]phenyl]-2-
20 methylbenzamide
’ 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
25 10 ml of 30% N,N-dimethylamine at 0°. 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
30 organic layer is dried with Na, so, 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
35 the condition of Example 660 and by using the appro-
priately substituted benzamide.

R T



solvent renoved to give 0.38 g of white crystals, mp.

245-250[ err] C. Exact mass by nmass spectronetry - 441. 1720( M+H)

Exanpl e 518 20 N-[4- (4H Pyrazol o[ 5, 1-c] [ 1, 4] benzodi azepi n-5(1 OH) -
yl car bonyl ) - 3-chl orophenyl ] - 5- f | uor o- 2- net hyl benzam de

A m xture of 0.185 g of 5,10-di hydro-4H

pyrazol o[ 5, 1-c] [ 1, 4] benzodi azepi ne, 0.391 f_4- 25

[ (5-fluoro-2-nethyl benzoyl ) am no] - 2- chl or obénzoyl chl ori de and

0.158 g of diisopropylethylamne in 10 m of dichl oronethane is

stirred at roongk&fpeeag.e overnk%ﬂ%zaﬂifenixture i s washed
with [err] 1 N F%%, [irr] 1 M [err rr.ne _and arlealierrj —The
30 _ sol ut i s passed_tHF dgih (3R 1955%9““%%9%ﬁk¥1)‘5 -

magnegi um silicate and the fil pgrroab¢2yaskqq1yidt)benzodiazepin-

di chloronet hane. The filtrate i D, hrquah a thin pad
of hydrous nagnesiun1siIicate.h?ﬁgggal¥?§?§%g°hquﬁ%eqxglﬁiiﬂﬁﬁﬁﬁkéd and
the solid crystallized from et hgnzaside, solidgt mass: speictrum WM H)s, m p.

137-140[err] C 518 - 164-
Exanpl e 519 N-[4-(4H Pyrazol o[ 5, 1-c]
[ 1, 4] benzodi azepi n-5( 10H) - 5 yl car bonyl)

- 3-¢hl orophenyl§62- net hyl benzaw-g¢g-[ [3-(4~morphol inometh§d )dagycs i bed for
Exarmpl e 518, a m xture of g 35 ? gf .
5, 10- di hydr o- 4H- pyr azol o[ 5, 1- cPYE¥9}18LAs 4T [1,4]benzogizzepins . 369 g of
4-[ (2- et hyl benzoyl ) ani no] - 2- 10(11H) -yl]carbonp2)pheghylh-a~méthyad 0. 158 ¢

of diisopropylethyl- 10 ) kD 1 f_dighlar a LS stirred
of dii s befkaR148, 1o a?f mdkE"LReOTR LA NG
521
15
663 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
20 spectrum (M'H)610
664 N-{4-[{3-[ (dimethylaminomethyl]-
5H-pyrrolo[2,1-¢c][1,4]benzodiazepin-
10(11H) -yl])carbonyllphenyl]}=-2,4-di-
25 chiorobenzamide, solid; mass spectrum
(M H)535
665 . 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

30

666 N-[4-[{[3-(4-morpholinomethyl)~5H-
pyrrolo[2,1-¢]{1,4)benzodiazepin-
10(11H)~yl)carbonyl)phenyl]-2,4-di-
chlorobenzamide, solid; mass spectrum
tH) 576 o |
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tenperature to give crystals (fromethyl acetate) m p. 241- 244

~  Exanpl e 520

N—[4 (4H—Pyraze%0f5’T—E’fIJ 4jbenzod|azepin-5(10FD- 15

yl carbonyl) -3-chlorophenyl]-2 ,4-dichl orobenzam de As
descri bed for Exanpl e:518, a nixture of 0.185 g of

5, 10-di hydr o- 4H pyrazol o[ 5, 1-c] [ 1, 4] benzaq 92~ di azepi ne, 0.472 g of
4-1 (2, 4-di chl or obenzoyl ) am no] - benzoyl chloride and 0.158 g of

di i sopropyl et hyl am ne 20

room

pal e yel | ow gl

20. 8

1.85 g of 5,10-di hydro-4H 30

Found
| e 521

aNgl,.e overni ght to qi duct (0.27 g) as a

1.0, 4,

g8y anal. cal i Cp 3 Wlewm%%e%] 5 )5

in 10 nm of di chl oronethane is stirred at

ang S, PWGEDﬂhﬁand#EHGAWMhhanzpdﬂﬂzﬁninﬁuoyl)-4FD_
pyrazol o[ 5, 1-c] [1, 4]benzodi %q&m‘gncaﬁbgﬂylf ,ygenflél]].b%%z?dﬁgl ution of

zepi ne and

1.60 g of diiso- pr Fa%F FRWHHR hane,
cooled in an ice baqnfggssgdded dropmnse a solution of 2.64 g of
4-nitro-2-chl orobenzoyl chloride in 25 m of di chl or onet hane. The
m xture is stirred at room 35 t enperature overni ght and poured into
matgﬁ. The 668 or gani c N=gye{ [3% [{&imethyd saricho)amtiy My 4S5H+ er r |

sat

15

20

25

30

35

- 165-
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-

ated [err] . The SO|Utb9Qrolo{2 1sg]fil¥¥ﬁ¥ﬂ$8&l‘§£ﬂkﬁlti“ n pad of

hydr ous magnesi um



silicate and the filtrate evaporated. The residue is

crystallized from di chl oronet hane- hexane to give 3.0 g of
crystals, mp. 197-199[err]C Exanple
522 5, | 0-Di hydro-5-(4-am no- 2- chlorobenzoyl 4FprrazoIo-

[5, I-c][1, 4] benzodi azepi ne A n1xt ?;%ﬁ 0. 553 g of
5, 10-di hydro-5-(4- 10

nitro-2-chl orobenzoyl)-4H pyrazol o[ 5, 1- c][1 4]benzo- di azepi ne,
1.70 g of stannous chloride dihydrate |n 20 m of ‘ethanol is

heated at 70- 80@ydrofiuhamris ddded at 0°C a Sbkttieni 6£chi, bl gdogmade basic

wth 1 M[err] 3&%: - ropomete ur.e for 0.

hour. The m xt fé?ng carhoxa%?é%%%% g%a%iiﬁf o% €§§5?§¥d§8FHr§ﬁb

ext r ac§ ed After ‘the additionsis womplete) acselutiomhefcafbgned

extracts are drictshy Frl-ﬁihﬁ‘tii-ﬁmﬁéﬁﬂfﬁ?e:gz@é‘@eoin 30 m1 of dBylrO\S
orate

magnesi umsilic he filtrate, is eva nd the residue
di ssol ved in dlgﬁﬁa?%hXQFﬂ#ﬁF Y added %%#ﬁ?.%htsageed t *heugh a

thin pad of hydm&tﬁ@ﬂeﬁmre is stlrréd at:ad@"chGrfS héﬁi‘Q afd
evaporated in v

V. glas
98-117[err] C Ara?%%@r% fugoched with % 23 'ﬂ‘ Sackiongmixture is g
Foun @xtracted w1tlf32:m,ozi-¢fdr18 whicH5is$; wﬁhed lwith2Qater,

Th ;i‘h it f
fhe o oW NG SRS AL NILIS, Shd' Ediodriratea m@‘%grggg' 4208 ©

523 R (@4&3}& :g%i[rsd prcht{qt zasbeanmnu:e mass spectrum

ptn-10( 11H) - yIch&unngS chl or ophenyl ] -
2-fluorobenzam de, mp. 223-226[err]C 524

N-[ 4- (5H pyrrol o[ 2, 1-¢ ][1, 4] benzodi aZeample 672
pi n-10(1 1H) - yl car bodyd Ne-Fididoarofetmdivcarbonyl)benzyl 1-pvrrole—2—

2- (tfifonet hyl benzam de), white foamé%;;szldgh!QQSZS

N-[4- (SH-pyrrolo[2, 1-c)(1,4]benzodi

pi n-10(1 1 H) -yl car bonyl ) - 31&m<gqg§m§$pqs of Example 671 are used with

2, 3-di met hyl bengghiyde 3-Rikroldibtdtiomethylbenzoate to give 13.0 g of
the desired product as a solid; mass spectrum (MfH)349.

Example 673
_Ethyl 10,11-Dihydro~-5H~pyrrolo[2,1-¢][1,4]~

20

-7 a
A solution of 10.0 g of 1-[2-nitro-5-(ethoxy-

carbonyl)benzyl ]-pyrrole-2-carboxaldehyde in 150 ml of

25 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

30 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
35 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.



- 166- Exanpl e No. Cbnpound : - 526

N-[4-(5H pyrrolo[2,1-c][ |, 4] benzodi aze- i —
pi n- 10( 11H) -yl car bonyl ] - 3-chl or ophenyl ] - ' c
2-chl orobenzam de, mp. 198-203C 527

N-[4-(5H pyrrolo[2, 1-c][ 1, 4]benzodi aze-

pi n-10(11H) -yl car bonyl ] - 3-chl or ophenyl ] - «194-
4-fl uoro-2-chl orobenzam de, mp. 10 ' 139- 141 err]C
528 N-[4-(5H pyrrolo(2, |I-c] [1,4]benzodi aze-

pin- 10 (11H -ylcarbonyl] 3 chlorophﬁxgnhls_éei

2-(trifluoronet hyhdibe 30y 45

N-[ 4- (5H pyrrol o[Z, I-C X BEnzo il ] P
H) - ylgar bonyl | - (pﬁQﬁQX*Lr pryrrolo[z 1-¢cj[1, 4]benzod1azepine—7-

2,6-dich|orobenzan1de m p. 246-248[err]C 2

Exanpl e 530 M[4-(5H-F€#B%¥£$lﬁ-c][1,

4] benzodi azepi n-10(1 1H) - A solution of 1.2y§cefbethil- 20¢hlieddnipdppl| -

- met hybenzam d _

10, 11- di hydr o- gﬂgjp%EFOIOIZ 1 cb?%b? gn?oa}%%géfgenzo ;gggxf%ate ifl g of

N, N-di - 100 mhdpfdp@tlbx rideoisi Ceﬂlgﬂc‘hpoﬂoﬁegndnéol »l

addeg, 2. 61 g Ofof' &fem*t%imz &é&‘”fﬂﬁoﬁe&hbi?rﬂ 5 g of 4-[(2benzoyl

chlorlde in 25 | or onmef hane
methylbenzoyl)am no)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

1s dried over Na280 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.

20 Example 676

- - - - -e -

benzoyl]-5H-pyrrole[2,1-¢c][1,4]benzodiazepin-8~-
carboxylate
The conditions of Example 675 are used with
25 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:
30 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

35



m xture is stirred at roomtenperature overnight and 30 t hen washed

with [err] and saturated [err] The organic layer is dried
[err] and passed through a pad of hydrous magnesium silicate.
The filtrate is concentrated, the residue (4.0 g) dissolved in
di chl oronet hane and again filtered through a pad of 35 hydr ous
magnesium silicate. The filtrate is eva--195=- porated to give the
product as a glass (3.62 g). A 1.8 g sanple of the glass is
crystallized from ethyl acetate to give 1.4 g of crystals, mp.

176-178[ err] C. mixture is added a solution of 1.36 g of p-nitrobenzoyl
The fol | ow ng ?ﬁ‘i@i&%ﬁa %g 4y %a@ d/fdehd ena the mz&c)tufé?”gétéeiléreﬁ

Exanpl e 530. ﬁf
531 ak F@-"("BI’F%’&%{?E £ (18 AFTodiThe-solvent is eva-

pi n-T0( 11H) - y! poravad iz QiPreHd Tesidue is heated with CHCl,
2, 3-di net hyl be

2B o DeRaiTerea mipt, and, the Eilter cake washed with hot cnc1

N(

pi n-10( 11H) - yTher lm:;ﬂi)neﬂ @HArol=yers -are washed with water,

2, 5-di net hyl be cute

N-[ 4- (5H pyrrol o2, ﬁ“aﬂqb?&fzéh(f aze-d ‘?th activated charcoal, pi n- 10
(11H) -yl car bonyd Shyemghy |4 pad of MgSO, and the filtrate eva-~

2, 6=0i net hyl bepeaicdd 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
20 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.

15

25

30

35




534 N-[4-(5H pyrrolo[2,1-c] [1, 4] benzodi aze- ~—— 777~
pi n-10( 11H) - yl car bonyl ) - 2- chl or ophenyl | - :
2- chl or obenzam de 20 535 N-[4-(5H pyrrolo[2,1-c].
[1, 4] benzodi aze- AR

pi n-10( 11H) -yl car bonyl ) - 2- chl or ophenyl ] - ‘ B '

2, 4-di chl orobenzam de 25 536 -196- N-[4-(5H pyrrolo[2,1-c]|

| , 4] benzodi aze-

pi n-10( 11 H) -yl car bonyl ) - 2- chl or ophenyl ] -

2, 5-di chl or obenzam de 5B%Xample 679 N-[4-(5H -pyrrolo[2,]-c-]

[ 1, 4] benzodi aze-y_rda— tEH-Tms - " . -
pi n-10(11H) - yl cayphhyfPisTRppazol2, 1o [1,41benzodlazepin=10 (11H)

3, 5-gi chl orobenzam dey) carbonyl) phef$81-~2, 4-dichldiobinzaliige "ol o[ 2, |-

c][ 1, 4] benzodi aze- R
pi n-10(1 1H) -yl car bonyl ) - A- EhREFBpRENQ- P30 g of 10,11-dihydro-10-
3-f | uor obenzan{ geambmiobehgoglyobHdimidazo[2,1~¢] [1, 4 Jbenzodiazapitid\o.

Comound 41 15 %t grogmne, 4 pEASPHHEAE Whel bRy T o2
2-chl or o- 4- f | vobbtdinzanhearly complete solution. The reaction
10 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
15 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
20 phase extracted with chloroform 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
35 cnc13 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

30 To a solution of 0.28 g of 6,7-dihydro-5H~-
pyrrole{l,2-al[l1,5]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

35 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




540 N-[4-(5H pyrrol o[ 2,1-c][1, 4] benzodi aze-

pi n-  10( 11H)—ylearbonyt)= 2- chlorophenyl ]- 10

2- met hyl - 4- chl or obenzam de 541 N-[ 4- (5H pyrrol of 2,
1-c] [1, 4] benzodi aze-

pi n-10( 11H) -yl car bonyl ) - 2- chlorophenyl]

2- (et hyl t hi o) benzam de 15 5497~

N-[4- (5H pyrrol o[ 2, 1-c][1, 4] benzodi aze-

pin-10(1l H) -yl carbonyl)-2-chl orophenyl] -

2- chl or obenzentayeraksdseparated, washeth with saturateq NaiEPpyand of 2,

1-c][1 , 4] benzggi ;e 1§d wﬁth Na so and evaporated in vacuo to
pi n- 10(I1FD-yIcar ohy orop

2- me hbeenzenQ&BEtSnﬁ eg of a yellowE;ng which is tyituyaged witho[ 2,
1-c] 4]benzeﬁhéiehexanes to give 0.56 g of the desired product as

e SR e et 8 o

2- nethylthloph8
N[ 4- (5H—pyrro|o[2 l-c ][I, 4]benzod|aze-370(M+H)(c1 ) pi n- 1Q(

| H -yl carbonyl) - 2- chlorophenyl]
3-net hyl t hi ophene- 2- car boxam de 30 EXEEEJSLJEU%
N-[ 4 (5H—pyrro|oﬁ27IDéF¥§rﬂr§€Kémﬁﬂ%39’2‘°h1°r°benzoyl)'5B‘PYrr°1°°

pi nlqO( 11H) -yl carponytr)—= rcnror opne
3-f | uor o- 2- et hyl benzani de, d&,SJbenzodiazepine 231[err]C
3

5 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-

15 hydrofuran is added 2.35 g of SnCl,.2H,0 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.

20 The filter pad is washed with 2x10 ml of ethyl acetate
and the combined extracts washed with brine, dried
(Nazso4) and evaporated in vacuo to give 0.47 g of
solid residue which is triturated with ether-hexane to
give 0.43 g of light yellow crystalline solid.

25 MS(CI): 338(M+H, c133)

3s0(m+H, c137)
Example 682
N-[4~[ (6,7-Dihydro-5H-pyrrolo[1l,2-a][1l,5]benzo~
diazepin-5- =3= =3-fluoro-2-
30 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

35



- 169- Exanpl e No. Conpound L X4
N-[4-(5H pyrrolo[2,1-c] [1, 4] benzodi aze- 5 . _ _

pi n-10( 11H) - yl car bonyl ) - 2- chl or ophenyl ] - : g e *H

5-fl uoro- 2- et hyl benzami de, mp. 178- N jﬂgaélggggoc

548 N-[ 4- (5Hpyrrol o[ 2, 1-c] [ 1, 4] benzddi aze® 10 " ##i& .d& .

pi n-10(11H) -yl carbonyl)-2-chl orophenyl]- -198- .

2, 3-di chl orobenzami de 549 _ N-[4-(5H -pyrrolo[2,1-c
101, 4] benzodi aze- pi n-10( 11H)

-yl car bonyl ) - 2- &8 &edpahydgofuran and 1 ml of methanol. The mixture
2, 3-di fl uor obenzami [ 4 Y.
3am4qrked for 2 houz@%nd eval%qri%t% 1%}& %—#Q f%%%‘;'l[l%

, 1-¢
1, 4] benzodi aze- . car
]-[2-ch]50rophenyl fliluted with 2 ml of 1 N NaOH and BHml offatenen/Bhede

20 551 mixture is lxtiactedwittl @thyll addtatd DENF ol PZénd the
pin-1(11H) -yl Carﬁ%%%\élc)t- %z-a(:sti"lleg %angygi}xe and dried (Nazso4) « The

2- met hoxybenzai
N-[ 4- (5H pyrrol splvent] ik 4emoveddiande theb residue triturated with di-
pi n-10(11H) -yl caep ygﬁg%ﬁ%&?ﬁﬂﬂp@QVBEVe 0.15 g of white solid:

2-(trifluoromethoxy)ben

37
N- 5H pyrrol ¥pss Spectrum (GINAT4i(MAH, C177); 476 (M+H, C1~').
piL?ﬁg(llkb-ylcarbonyl)-z-chlorophenyhkagﬂig_égi

2'”Ethoxy'4'Ch|OrObﬁﬂ%%ﬁk%g,7-Dihydro-sn-pyrrolo[1,Zﬁal[1.5]benz°-

dichlorobenzamide

1s 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

20 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

25 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,

30 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-

35



554 %ﬁﬁﬁ___Jﬁ;Lﬁ;L5tkpyLrol0[2, | -c][|, 4] benzodi aze-
pi n-10(lI -yl carbonyl ) - 2- chl or ophenyl ] -
2-(trifluoronethyl)benzam de 35

-170- Exanpl e No. Conmpound 555
N-[4-(5H pyrrolo[2,1-c] [1, 4] benzodi aze- 5

pi n-10(11H) -yl car bonyl ) - 2-chl or ophenyl ] - =199~
3-(trifluoronethyl)benzam de 556

N-[4-(5H pyrrol o[ 2,1-c [1,4hbenzodLaze;

pi n- 10( 11H) - y| ceenyphyphenyijpsesprid@ in 1 ml of 1,3-dimethyl-3,4,5,6-
2, 6-di chl or obengagtdRydPo-2 (1H) -pyrimidinone followeld b Stirdimlad 2,
1-c][ 1, 4] benzodi aze- : . . .
pin-@ﬂ(llkb-ylcﬁ?ﬁﬂnﬁ?TpﬁgéﬁPGPoﬁﬂgnﬁlPpurs° The reaction mixture is
2,3, 5-trichl or ofpgenenedewith 15 ml of wate® and the resMiftdngd ddliyd ris of 2,
1-c] [1,4 ]benzody R .
pin-lO(llFD-yIc%?% %§F?§2-8ﬁf8ﬁ8pﬁéﬁ§|r?ter and hexanes to give 70 mg
2-f1 uor o-5- (triofuthendesjrpdcprodugt as2@ tan solighg

N-[ 4- (5H pyrrol ¢l nzodi aze-

pin-10(11H )-yf%%f%%%yl?iéggtﬁgrophen¥l]-
4~Higno-2-(trifluoronethyl)benzanide

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

15 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-

20 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

25 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

30 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

35 steam bath for 3 hours. The reaction mixture is washed

with saturated NaHCOB, Hz
Na,so, 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.

O and brine, then dried over

(R N,



560 N-[4-(5H pyrrolo[2,1- ] [1, 4] benzodi aze-
pi n-1 0(11H -yl car bonyl ) -2-chl or ophenyl | -

2-fluoro-3-(trifluoromethyl)benzam de 561

N-[4-(5H pyrrolo[2,1-c ][1, 4] benzodi aze- pin- 10
(11H ) -yl carbonyl)-2-chl orophenyl ] -

2,5-di fl uor obenzam de 30 562 _200- N-[4-(5H pyrrol o[ 2 1-c]

[ 1, 4] benzodi aze-
pi n-10( 11H) - yl car bonyl ) - 2, 3-di chl or o-
phenyl ] -5-fl uoro- 2- net hyl phezgslllewidg examples are prepared using the

R&Fi:(5r+pyrro|%?5?§¥§g$%§°ib§§ﬂ986 a§85° ompound >63
pi n-10(11H) -yl chxampe)No,3-di chl oro- Compound _______  phenyl]-2,
3- di riet hyl benzagggle N-[ 5ﬁfsa-pyrrolo£2N%Léjggﬁnﬁbuﬂydai%ib43

111, 4]benzod|aze-
-yl carbonyl ) - 2, 3-di chl oro- OPin‘1°(1lH)‘charb°nY1) enyl]-2-bromo-

phenyl ] - 3- quoro 2- nethylbenzaﬁéﬁgamide. white 886%id N[ 4-(5H
-pyrrolo[2 1-c] [I, 4] benzodi aze-

pi n-10(1 1 H) - ylcarbonyl) 2, 3-di chl oro-
[ﬂungg)-2,4-dic&&&robenzanide N-[{4-(5H-pyrrolo[2,1-¢c][1,4]benzodiaze-

pin-10(11H) ~ylcarbonyl)phenyl]-2-
{(acetoxy)benzamide, light yellow solid

689 N-[4-(5H-pyrrolo[2,1-¢c][1,4]benzodiaze~-
1s pin-10(11H)-ylcarbonyl)phenylj-2-
hydroxybenzamide, light yellow solid
690 N-{4~(5H-pyrrolo[2,1-c][1,4]benzodiaze~
pin-10(11H)-ylcarbonyl)phenyl]-1-
20 naphthylcarboxamide, white solid
691 N-[4-(SH-pyrrolo[2,1-¢][1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)-3-methylphenyl]-
2-methylbenzamide, amorphous solid
25
692 N-[4-(5H-pyrrolo{2,1-c][1,4]benzodiaze-
pin-10(11H) -ylcarbonyl)phenyl }-2-chloro-
4-fluorobenzamide, white foam

693 N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze-
pin-10(11H)-ylcarbonyl)phenyl]-2-(tri~
fluoromethyl)=-4-fluorobenzamide, white
solid

30

35
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15 566 N-[4-(5H pyrrolo[2,1-c ][1, 4] benzodi aze-

pi n-10( 11H) -yl car bonyl ) - 2, 3-di chl or o- phenyl ] - 2,
3-di chl or obenzami de 20 567 N-[ 4- (5H pyrrol o] 2, 1-c]

[ 1, 4] benzodi aze- pi n-10( 11 H)

-yl carbonyl ) -2, 3-di chl or o-

phenyl ] - 2- net hyl benzani de 568201~ N-[ 4- (5H

-pyrrolo[2,1-c] [1, 4] benzodi aze- 25
pi n-10(I 1 H) -yl carbonyl ) -2, 5-di chl or o-
phenyl ] - 5-f | uorBxziepies INb bLenzam de Conmpdéfaid

l\l—[4-(5|—|—pyrro|5c332,1-c] [ 1, 4] benzpdi = _ -
pi n-10( 11H ) -yl car bonyl ) -2, 5- Cﬁfotgggpyrrolo[z,l €][1,4]benzodiaze

pheny | - 2, 3-di met hyl benzani de Btr=10(11H)~ylcarbonyl)-3-methylphenyl]-

N-[4-(5Hpyrrolo[2, 1-c][1,4] bpogpsbA3E2-methylbenzamide, m.p. 180-
pi n-10( 11 H) -yl car bonyl ) - 2, 5-di chl®r 0-
phenyl]-3-f|uoro-2-nethy|benza'H?%ie‘c 35 571

N-[4-(5H pyrrolo[2,1-c ][1, 4] benzodi aze-

zlg;ggfg}g%éﬁggﬁﬁggnyl)'2’5'c“ﬁi%fﬁfgn-pyrrolo[z,1fg][1,4]benzod8g%g¥£¥é?’
10 pin-10(11H) -ylcarbonyl) -3-methoxy-
phenyl ]-5-fluoro-2-methylbenzamide,
amorphous solid

696 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

15

697 N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze~
pin-10{11H) -ylcarbonyl)-3~-chloro-
phenyl]-2-methylbenzeneacetamide,
white glass

20

698 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

25

699 N-{4-(5H-pyrrolo[2,i-c][1l,4]benzodiaze~-
pin=-10(11H) ~ylcarbonyl) -3~-chloro-
phenyl]-2-fluoro-3-(trifluoromethyl)
benzamide, white glass

30

700 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 ) '—

35
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Exanpl e No. Conpound 572
N-[4-(5H pyrrol o[ 2,1-c][1, 4] benzodi aze- 5

pi n-10(11h) -yl carbonyl ) -2, 5-di chl oro-

phenyl ] -2, 3-di chl orobenzam de 573
N-[4-(5Hpyrrolo[2, |-c][], 4] benzodi aze-

pi n-10(1 1H) -yl carbonyl)-2,5-dichloro- 10-202-

phenyl ] - 2- met hyl benzam de 574 N-[ 4-(5H
-pyrrolo[2,1-c] [|, 4] benzodi aze- pin-10(11H )
-yl car bonyl ) - 2 Exaiiple o, Compound

preny| 125 oy g1 obenzali O 5 g pyerofdta, 1-ga 1, 4 mamsodinse-
pi n- (11H) -yl carbonyl ) -2 , 5- d@MrHP 611H) ~ylcarbonyl) -3-chloro- phenyl]-2,
5-di chl or obenzani de phefyP]-2,5-dimethP1béntalisay! ol o[ 2, 1-c] [
1, 4] benzodi aze- 20 . °
pi n- 10( 11 H) - yl car bonyl ) - 2, 5- di W Fatline solid, m.p. 253-255"C
phenyl ] - 2- (et hyl t hi o) benzani de 577 N-[4-(5H
el et s, oL
phegx;]-z-chlorobenzanide Pin-10(11K)-eylcarbonyl) -3-chloro~

_(5

N- [ H-pyrrolo[2,1-c] [I, 4] | PZf:chloro-3 . 4-di .
pin-lO(Ilkb-ylcarbonyl)-2,5-d?§%%g$%?z oro-3,4-dimethoxybenzanide,
phenyl J-2-(trifl uvor omet hyl ) ber¥ehkQ¥e £Qam , 579

N-[4-(5H pyrrolo[2, |-c][1, 4] benzodi aze-

pi n-10(1 1H) -yl onyl)-2,5-di¢ehl oro- .

phenyl]-2-(triﬁ?%gronethoxy)b@ﬁgﬁ%{hgfgﬁ?r°l°[2'l’gl[1'4]benz°dlaze'
pin-10(11H) ~ylcarbonyl)-6-chloro-3-
methoxyphenyl ]-2-methylbenzanide,
crystals, m.p. 214-215%C

15

704 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%

20

705 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

25

706 N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze-
pin-10(11H) -ylcarbonyl)phenyl}-2,5-
dimethylbenzamide, crystals,

m.p. 158-160°C

30

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

white glass

35




-173- Exanpl e 580

2,4-Dichloro-N[4-[(3=fornyl-5Hpyrrolo(2,1-c][1,4]- 5

benzodi azepi n- 10( |1 H—~y)-ear bonyl | phenyl ] benzani de To
a solution of 0.48 g of 2,4-dichloro-N [4-(5H pyrrolo[2, 1-c
][ 1, 4] benzodi azepi n- 10(11FD -yl)- car bonyl ) phenyl ] benzam de in 2
m of N, Ndinethylform am de aroBferr]Cis slowy added 0.3 mi
of [err] The 10 m xture is stirred at [err] for 30 m nutes and at
room tenmperature for 1 hour. The final m xture is quenched

with ice and made alkallne with 2 N hBKEMB&EpEL!Z The resul ting
precipitate is g M : o

to give 0.55 g of ' mas |ng W

et herg i sopr opanol glves 0.50 g of Eﬁh!llhgn&%ﬁ&ﬁe sol i d. NB(CI) cal cul at ed

503. 0774, A 0.876 g sample bfuBG% sodiUh BYOYide in oil
Exanpl e 581

4-Di chl or o- N-[ 4§ [‘é‘?f‘h?%rYSi%e‘Eﬁﬁ?%Ff-lbWP& By the addition gf, 60 ml

1-c][1,4]benzodbﬁz@pynﬂll*dih#t;?}farhamiﬁk= The reaction mixture is _
bVl DENZAM Bteye for 1 hovs unger gedo'§ESS0H spptatindl 217 "
[ 4- [(03 f or nyl -afwr%he[edd&t&?{!loﬁ] peh3ofi ai’egrzmhlorophenyl)(-fm )
-y1 YX%r bonyl ] pmﬁbﬁﬁﬂé@bé@oﬂﬂdﬂh@.rewst the reaction mifturd gsstirred
at room t enper at éﬁefi 18 ho @Ryl 4-(bromome¥gy5].)glé%g%h%% vgnnt water
The tetrahydrof
: stirrinq contlnued 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-oxoet benzoi i

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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evaporated in vacuo and the aqueous residue treated 30 with 5 m of
1 N NaOH and extracted with 50 m of ethyl acetate. The organic
extract is washed with brine, dried over [err] and.evaporated to
give 0.47 g of a foam Preparative thick |ayer chronatography by
elution with 2:1 ethyl acetate-hexane gives 0.24 g of 35 +" -white
solid. MS(FAB): 488( M- CH). ;??;;i

-174- anple 582

2,4-Dichloro-N-[4-[[3-(I Himdazol - 1-yl met hyl ) - 5H S

pyrrolo[2 1-c ][1 , 4] benzodi azepi n- l%ﬁﬁﬁﬁlh »ﬁb
carbonyl]phenyl]benzan1de Q a suspensi on of 0.28 g of
N N- di et hyl - ] xobenzovl chloijde et rahydr of uran

added 0. 21Aqs(tf1::&'bdebh$b%ﬁsﬁemamf Q 3;699 off -aAdtHysy-4L0

d nPdazol tirr LW &y t
and 1t hon heat i R EPERBRRES Asid %R0, 80 Bio o ©i¥nvl” anaemign s i on 1
evaporated i n hestiedt oarefdiudor 2 hours. wiheh mixtiires dss ealedity|
acetate and wagRggl th?er ture, 2 egab%fas%@kﬁ&%hﬁﬁahﬂa& a3 tiid ne and

dried over 15 and evaporated I.n vacuo to a residue.
The resi due i smi¥SHES \ﬁl"?ﬁ"’é’?ﬁ@ﬂ ABx¥asyo to1p seldid xesidue. ThQJ 17 g of

white solid. MpegAGhe QQGQHEHbd wlth iso-octane (2x2 ml), dried anpl e

58310 e Chlor rrol o2 4]benzo azepi n-

20 —6—1&8( 3”- 88n9| §° h&%\é éﬁ?}é’ﬁééc é"[&m

To a solution of 0.61 g of 10 11- dlhggggp1g;_1g
10,11-Dihydro-10-(4-nitro-3-methoxybenzoyl)-5H~-

pyrrolo[2,1~¢]{1,4}benzodiazepine

s 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

20 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

25 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-

30 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

35 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.



(4-am nobenzoyl )-5H -pyrrolo[2 1-c] [1, 4] benzodi azepi ne in 8 m

of nmet hy_gn%h%eﬁ’de Is added 0.30 g of 25 triethylam ne foll owed
by 0.47 g of .()-2-chl or o- 2- phenyl acetyl chloride in 2 m of

met hyl ene ch1 ori de. The m xture is stirred at room tenperature
for 1 hour - and then diluted with 10 mMl of 50%[err] The

net hyl ene chloride is evaporated and the r;&ggue is 30 extracted
with ethyl acetate. The separated organic | ayer is washed with
saturated [err] ‘and brine and then dried with [err] foll owed by

filtering throudfe Had is washedIAiEh SYRYPUScEBILES(HLSI mi§at erndhe
orated to a resjdue whi ch |s stlrred W th ether-

filtrate is

35 hexar@%’b?‘%eeﬁﬁ)% aeetate r&%%Wans WB?CY?S hadg¥ikhy) brine,
E175]-5 [[2-(Di me drzed (Na_,s0,), filtered throudle BPdrous magnesium

err

][ 1, 4] benzodi a% 7% 'ﬁé %ﬁ%éi%%% &-\(ﬁ&&ﬂ t3 0.99 g ofVELSGLE 11 ©

phenyl ] benzene\dnezl'arﬁﬁestlrred with ether—hexwasxtgrglm 0.29 g of

a-chl oro-N-[ 4- r ol c
][ 1, 4] benzodi az@?}:—)ellariln |"'=(§’(l°r|_‘3d ysl%g%%onyﬁ €CEy £ 334 (M+H) .

phenyl ] benzeneacet ani de, 0. 47 g of ZMno- 10 et hanet hi ol
hydrochloride in g soige by 1 SRvEaPbohyl gthyl an ne
and1® nl of 1, 3-dine er di none
i s heated at 60Canu.n ?g B¥2Bor at ed

and t he res'C“E%‘H'é{f%k&&tébfﬁifﬁn JPe rf§u§tagglauigen3|on

dihydro-10-(4~-aminobenzoyl)-5H-pyrrolo[2,1-¢c][1,4]~
benzodiazepine in 2 ml of methylene chloride is added

18 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

20 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

25 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

30 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

35 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-




15 Is filtered and the precipitate washed with water. The

solid is dissolved in ethyl acetate and washed with - saturated
[err] brine and dried with [err] The m xtur e. ls_flltered and
the filtrate evaporated in vacuo to a resi dué ¢'g i is stirred
Wi th et her-hexane 20 to give 0.15 g of beige soi ﬂ;fNE(CI)u

525( M+H) . &%anple 585

a- [ N- (Acet am do) am no] - N-[ 4- (5H—pyrro|o[2% T 4]

benzodi azepi n- 10( 11H) - yl car bonyl ) phenyl ] benzene-

pyrr ol of 2, 1-c] o iR azep.*%? affishe %&%@ec%ﬂe&* +iehoH

phenyl ] benzene émmmsl the prganiq)| %rﬁl'('j’ee a 250,), fllbelsdg of

triethyl amne, tiﬂ@u f d"ﬁ%?ﬂeéiﬁhféfiléﬂke, and evaporated

ety 21l gt S A nich i, p U b o

fltered Sﬁhdt‘;ﬁ“‘”“"‘*&“’f@gc.%ﬁ‘?at°e‘ Neched wi th water. The soiid is
(CI): 3 FH&

di ssol ved 35 i'n~e cetate and washed with saturated [err]
brine and dried with [err] The m)dlﬁxﬁm21§411§red and the
filtrate evapor at eg :

- 1750 ’ ;rr ed er. d ' ~ g of tan
solid. MS(Cl): 494( mmz°¥1§'5ﬂ'!’¥rr°1°[2 1"21[1 41benz°dim% 586

a- (Drmet hyl am no) - N T4- Uil - PY i ad 'so1at fort 6£10. 10 g of 10,11~

' dihydro-10-(4-amino-3-methoxybenzoyl)-5H-pyrrolof2, 1-¢]
[1,4]benzodiazepine in 1 ml of methylene chloride is
1s 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
20 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~

30 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

35 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



benzodi azepi n-10( 1l H) -yl carbonyl ) phenyl ] benzene-

acetamde A partial solution of ??g of [err]-chloro-N
10 [4-(5Hpyrrolo[2,:1-c][1, 4] benzodi azepi n-10(11H) -yl car-

bonyl ) phenyl ] benzeneacetam de in 1 m of nethanol is treated
with 0.5 m of -dizmpthylanmine and 1 nl of

1, 3-di et hyl - 3, 4, 5, 6- tetrahydro-2(1H)- pyr£@¢m none and stirring
continued for 20 hours. The nmethanol is 1 evapor at ed and the
residue diluted with water. The resulting solid is washed with
wat er, dissol ved é’&hyl acetate.Ct e dQadlic: %&ﬁé& dlsafshd@eitnashed

W th atu CO3 brlne nd dr t.h oy

m xture is fi IFE tiohe ﬁg‘ ﬁﬁ BI’t Pgtlé'eévg% e@%z‘%ﬁlj [te' J %cuo to give
a regidu$ mthhhreughlhydtousthaghbphum szllcatezanﬂeﬂhatﬁm&ﬁnatE)glve

0. 15 of a be

Exarrplge 587 éggpégkltgd to a "FR‘ et yl'oxy f%(?gﬁpysr rs(ﬁl(ﬁrze 'ﬂl 4] -

25 ethesehsyangfeﬁpngzuelQHﬂAyst ht yeddiqu sol 1 .
benzeneacet am ¢#§ (c1) ¢ 454(M&H? To a solutlon of 0.30 g of
-a

10, 11- di hydro-10- 4 ninogﬁnzoglE-Skkgyrrolo[z,l-c]
[ 1, 4] benzodi azepine 30 I n ne chloride is added 0. 15

g of tri- BindingehkghgnitoeRhe! Hepatiky V). Receptfoxs acet yl mandel i ¢ acid
chl @i de. The o ferit e for 1 hour

and then diluted with 50RakeddyerTpdasma membranusngpmassﬂngannde S

evapor at ed andv&Q8p£§§E§Hev'Sf%éeptpr suﬁigy' %h uraté%yﬁgﬁcetate The

separated orga wash

and brine
and sugsaser densdityh gFéFiﬂ-Fﬁﬁ:o m@m fth tthe WMLAﬁr
pad of hydrousggpgBea iy teskeake allle f(ilb33l.e iMhese membranes are

1s 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

20 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

25

30

35



-177- evaporated to a residue which is stirred with ether-
hexane to give 0754 g of beige solid. M5(Cl): 5 480( MtH)
Exanpl e 588 ' [err]

- Hydr oxy- N-[ 4- (5H-pyrrol o[ 2,1-c][1, 4] benzodi azepi n-

10(1I H) -yl carbonyl)phenyl]benzeneacet am de A
solution of 0.34 g of [err]-(acetyl oxy)-N<pd4g-10
(5H pyrrol o[ 2,1-c][1, 4] benzodi azepi n- 10( 11H) -yl car -

bonyl ) phenyl ] benzeneacetam de in 2 m of 1 N NaOH and 4 m  of
net hyl al cohol fhltsérraiskabyrthe) 1igpndareceptor complex is dgsdszéds,

diluted with 2 t The aqueous
suspension is éﬁ%rac?wgé ?gﬂgbf¥§895ﬂ SguﬁFlnP iPha b%cé?% e and t he
ext r?t washed Qeunter; feith an efficigncgdofi 66| @pr] g ivm.; eMhe t hr ough

a pad of hydroygata are analfﬁﬂ&eﬁbﬂnté'"Gﬁiﬁeé“ﬁyefﬁaokﬂhﬁénbﬁ vacuo to a
residue. The residue is_stirred m& et B@r - hexanes~t o give 0.26

g of cream col REREEIR| FOr FEPRet tHSB(&F“NDOQOSOFTWARED OH) .

Exanpl e 589  Binding As@aﬁhtﬁrna‘bl- KidnépHMadnl ohely?2v, | Rekbeptors _
benzodiazepin--———————-——————-——————é@eéé#&—y+ea+beﬁy3%pheﬁy++aeetan1de
To a stirred solution of Me@illapy tisddes?brom rat kidneys are dis-

di hydr o- 10- 4- 1) o]

ben%éhlazepfne ) %ﬁié&% c& h9¥ééeL§%£ r?%%c%% ghgeaoaked ina o 12@ of
triethylam ne ax mdngnothmmqaysghuhbon containingp}r PdmMe EDGA| Mm b
the 5|0“/add't'ﬁﬁh§”cﬂhﬂ§é§ &t the liqu d phagefaaRtYh %ﬂboébi%th%n5i@ Of

met hyl ene chl ori de. he res u t|n£§n1xture I,s stirred _at room

tenperature  clear °ff§4°%dhod?§etﬁéﬁsﬁﬁr t PEREEERAERA1ADNA OF 2508 [err]
and the net hyl effcr¥dedrsebutionocohtdiningato. mMhEDTA and 0.1 MNTEMSNJ

0

susponston ¢ (L1 o0eSeCei Ly o0 cnesrtagr MFERLy Foglopoc: 1)1,
MB(Cl): 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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380( M+H) . S -178-

Exanpl e 590 _______,____h+[4 (5H pyrrolo[2, |I-c][1, 4] benzodi azepi n-10(

I 1 H) - 5 yl carbonyl) phenyl] -4-norpholineacetam de

A stirred suspensg Gf 0 .19 g of 2-chloro- N-[ 4- (5H pyrrol o] 2,
1l-c] [1, 4]benzod@ epT v&0(¥%£Ll yl carbonyl ) phenyl ] acet am de
in 1 m of methylene chl ori de |§o§dded 0.44 g of norpholine
followed by 1 m 10 of 1,3-di-

met hyl - 3, 4,5, 6-tetrahydro-2(I H)-pyrim di none and stirring

cont i nued for 29, §10u Sand MenaeFENELIEN initiated s{»l ehkdgals tevaperat ed and
t he residue d||uted wth water. The resultin é% %E€n5|pn S

filtered and tfP-0 sl of tlﬁﬁ%l?ﬁm@%s%@v@tﬁgvﬁ o%eHhe sol i d
is 15 ditised| preatés dbenlept whdistacpédt enatHevbeherd Ubbhfor

t urat ed T,
fS ?I ;J ereg aLgr'[]h]éﬂ ﬁe‘? a‘?% gé/é%g %?*ﬁéi&m ﬁgn-s? egéﬁéct B%égg 0153 g of
a col orl ess guasssssedsin the presencerefdlvftsM cofiyinkabeled- higands to
0.21 f §ﬁ“ﬁ
SI%l()ﬁltrerpl e 59% o adlied in 2 i% oréci)phet:\%qas*ﬁ % ds th%??r% 8[2 1-
c] - soluquliqq% %ﬁ%&e‘ﬁ%’ﬁemlﬁwf9¥ i?b& 9 hangi pdded
”anwgu‘eacetlaiﬁ@o.?@ sl volume to a final Npduti&rDén Ovdiusie 0Obf 200
pyrro

[2,1-c] [ 1, 4] bedodi RGN LIRRIGEIOR | L BiRAINIn TR 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.

15

20

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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4- nmor phol i neacet am de, 56 ng of O0-chl orobenzyl brom de and 0.41

g of [err] in 5 mM of acetonitrile is heated —at—+refl ux for—-18 -
hours. An additional 30 ng of 0- 30 chl orobenzyl bromi de and 0.4
mmol of sodium hydride is added fol | owed by ha@uvmgﬁfor 24
hours. The reaction mxture is diluted with_wgses éend extract ed
wi th ethyl acetate. The organi,lqyer is dried with [err] and
evaporated to give 0.18 g of a residue which is puri- 35 fied by
chromat ography on silica gel with 1:1 ethyl acet at e- net hyl ene
02'78“ de to gi ve9$000UxOy ok WO dn. The fin%(eil ?éné‘@(ﬂ )resi?.ééé\ﬂra&

- - an‘p

92
| 0- [ 4- [(2 4- di chPoP8p8nIMy FXArnEC  biftey PH .4 containing 120 e
benzoyl ] - 10, 11-Na@}dand5B5. py nMOIKG12 £b- gilvel 14j0-2.0 mg protein per ml

benzo |azep|ne o To a solution of 0.30 g
of ethyl 10, 11- éf Qﬁgﬁéﬁkibﬂ

hydr o- 10- (4- ani ) Bindingl SenYagrpressipr Vq slezeptolr subtype in Human

[, 4] benzodi azepj nE=3=carpoxyratre rm 2o mof methyt=16 AL
chioride is addgﬂibﬂlsigﬂsﬂkﬂﬂngﬁrsopropyIethyl am ne and 0. 24

g of 2,4-dichlorobenzoyl ghl wénde ofha 96 well fozﬁn%&.ctxdﬁ&d’éfﬁéﬁe s

stirred at room eratyr a shed mnth mater
sat bt ed [err]p%ﬂgB éﬁ T0b%1'Se sﬁfrphm{‘e??f's #ﬁé ngga
passed t hrough dngad. 25 BSA and afmﬁxﬂumesomagm:ﬂuum@emﬂnhwﬁmtostexane is

iggegSZFeﬁ?g (aprotlnlﬁ'Iiéﬁb@p@&ntgﬁcb?'l &ng'gﬁpp ?4 4 @ solid, mp.

Met hyl 10-[ 4- (20 ma%qqaaéolwmwnyanrnbrg Uesgpgne]ssm) , to give final
concentrations ranging from 0.01 to 10.0 nM, Initiate

15 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

20 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

25 scintillant and counting in a liquid scintillator.
n e es ous ibrobla i
V= ans ed wi ress the a

V2 Vasopressin Receptor

(a) Membrane Preparation

30 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

35 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




20 10, 1l -di hydro-5H -pyrrolo[2,l-c][ |, 4] benzodi azepi ne-
3-carboxyl ate c To 50 m of absolute nmet hyl al cohol is

added 3;;;;;;g;i§:§:aifsed1un1neta| After conplete solution, 1.0 g
of N\[4-[] ' oroacetyl)-5H pyrrolo[2,1-c][l ,4]- 25

benzodi azepi n- 10( 11 H) -yl )] car bonyl ] phenyl ] -2, 4-di -

chl or obenzam de i s added and the reactlonJ§>ﬂ4”e stirred
overni ght at roomtenperature. Methyl ene chloride is added
fol lowed by [err] The organic | ayer is filtered through hydrous

magnesi um si | i CﬁbﬁreQOJ.nto a celh'wéﬁ@g'é tadecdnd thee dulills tpelletéd ! dtate
to glve Sol,l

Exanpl e 594 300 x fg P‘? ﬁig'(tFPﬁ mgeaﬂﬁe%l—srwvo‘?’b[’fl C

111, 4]- asp:.rated b€ £z aida e melm(sl Didpoge)tim&)mmu EnerylytPen 35
trif thyllb 0 f
N L (0 pyrrof Bt SUEeind®es gor, 10 sec, in, 19,9 Y ol hidede ) u®
) y| car bony| )ph%n9|F0ntalnlng 0.25 M sucrose and 1.0 mM EDTA. The .130-

2- (tf|f|U0f0”EtH¥hb§ enaeei 48 b@n%%ﬂﬁud@h'ﬂﬂﬂrﬁdﬁ“& g for 10 mileside is
added 1.0 m of trifl

for 18 hours atr?BBTﬁ*;Jg é&etlc %gr‘%%rJ d%h %%?ﬁ’ﬁmfy %t‘:’é’r‘:/vgghed
W t hq:éaturat ed teifaged at 100, 000r ed \Boxh socmilhn ftid tpalaexhtarthéexane added
?rtat thyI ene chl orFﬁ‘égﬁg"ﬁnﬁrgcl‘#gl ve gk’gg %#Hetﬁo%{y%? ﬂ ezﬁde{ " re-
248-250[err] C. gs@spended in a small volume of 50.0 mM fris JUEl 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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N-[4-[[3-(Trifluoroacetyl)-5Hpyrrolo[2, 1-c] [1, 4]-
benzodi azepi n-10(1 I H) -yl]carbonyl]-3-chl orophenyl] - 2-

met hyl benzam de 15 To a solution of 0.30 g of

N-[ 4- (5H pyrrol o- [2, I-c ][], 4]benzodi azepi n-10(11H

) -yl carbonyl ) -3-chl oro- phenyl ] - 2-met hyl benzam de in 25 m of
nmet hyl ene chloride is added 0.5 ?Q of trlfluoroacetlc anhydri de
followed by stirring at roomtenperature fo 43 hours. The
reaction mxture is washed with saturated [err] dried with [err]
filtered through i gge added to
[ ltered throu ¥ESQE§PP @@Eﬂ%ﬁﬂﬂﬂt;on ?Q&?tz iﬁQ%epﬁﬁgafgss ol b
MH551. Counter, with an eff:Lc:Le% é%%@f% tritium. Teehyl

10-[4-§|[ E% 411- di datar a&@wmgllwadtermgg ]values by the LuNSoNd2di hydro SH
-pyrrglo[ 2, 1-c e -V
3P%:/ar boxyl at e pL%g%]agx ot °°"‘P%t%ﬂ8%oﬂrﬂm?ﬂ“ metml al cohol is

added 0.30 g of sodiumnetal, followed by the addition of 30
2.0 g of N[4-[[3-(trichloroacetyl)-5H -pyrrolo[2,1-c]-
[ 1, 4] benzodi azepi n-10(11H )yl ] carbonyl ] phenyl]-2, 4-

di chl orobenzam de and-the m xture is stirred for 18 hour s at
room tenperature. The volatiles are eva- porated in vacuo to a
resi¥@e which is dissolved in met hyl ene chl ori de and washed with
[err] The organic Tayer i's'dried with [err] and filtered
t hr ough hydr ous magnesium sificate: Hexane is added to the
filtrate at the boil to give a solid which is crystallized from
-18 1_ . i T :
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thylene chl ori de- hexane to give 0.57 g of a solid.

""“\\\\\u\\\\\n\\\ﬁ

benzodlazepln-lO(llFD-yI]carbonyl]phenyl]-2

(trifluoronethyl)benzam de To a stirred solution of
0.48 g of N-[4-(5H 10 pyrrolo[ 2, 1lxgj3. 1, 4] benzodi azepi n-10(11H)
-yl carbonyl ) - phenyl ]-2-(trifluoronethyl)benzamde in 20 m of
nmet hyl ene chloride is added 0.40 g of trichloroacetic anhydri de
fol l owed by stirring at roon1tenperature for 18 hours. The
reaction mxture is washed with water and saturated [err] dried
over [err] and passed throu@ﬁ.ﬁ.ﬁéﬂ.ﬁf hydr ous magnesi um
silicate.- Hexane Bgnding Assey tadded inipetthe VORbedpt oFisvend.K2d G104e501 0 d,

m p. 219-2ZT [errjic Exanpl e 598
20 N- [ 4-Wqduidery Yac R otriacat of ) Bmd I my (hooVg[Reecapial [Subdpe in Human
benzodi azepi n- 10( 3154 4 vd4] Gﬁibmwl..hli)h@nw 1..3...4.... st Mouse Flbroblast

di chl orobenzam d€g 11 Lins(LV~2 [ éiniukutluu o 76 g of

N-[4- 25 . at gar-
bonyl ') phenyl ] - 2, 'de in 150 m of 'methylenez
chl 31’4 de is adddX N5 g of trichlHtowebere arfgelidtle fidslgdwdid by
sti ng for 18 hours. The reaction mxture 1s washed wth wat er
and saturated [err] dried r [err] and passed through a pad of
hydrous magnesi um silicate, Nat®)is evapor at ed in vacuo
to give 2.91 g of solid. Exanpl e 599
N-[4-(5HPyrrolo[3,1 - c]] enzo | azepi n-10(11H) 35 6.097 0.029
yl car bonyl ) phenyl ]-2.3.5-triI nzam de As
descri bed for Exanple 8, 0.50 g 10 11-
di hy&r o- 10- (4- ami nobenzoyl ) -5 2, 1- c](1 4] -
I
NH=-C= / \
20 (:(\u ~
215 N 0.018 0.022
0
OCH;
25 Iol
' NH-C-CH,
NN
30 —
3 N 0.038 0.004

: 0 CHy
Y
35 NH-C- 7 N\



benzodi azepine is reacted with 0.483 g of 2,3, 5-

-182- trichl orobenzoyl chloride to give a glass which is

crystallized fromethyl acetate to give 0.686 g of 5 crystals, mp.

231-234 [err]. Exanpl e, 600

N-[4-(5HPyrrolo[2, |-c] [1,4]benzodi azepin-10(11H) -

yl car bony) phenyl ] t et r ahvdr of ur ane- 2- car boxam de As

descri bed for Exanple 8, 0.500 g of 10,11-<218-

di hydro-10- (4-am nobenzoyl )-5Hpyrrolo[2, |- ¢c] [I,4]-

benzodi azepine is reacted with 0.267-g of tetrahydro-

furane-2-carbonyl chloride to give a glass which is crystallized

fromethyl acetate to give 0.22 g of cr L?bf’ m p.

208-214[err]C. 15 H%%‘?o¥f6&ﬁ §°é§a es are prepared

usi ngs Bhrtiing dasenftERatpieraidn ¥ oappeeshRedt Kffgney

substituted aroyi-¢i1hawid!5 Recspiors or PHENDIng NG. V, Receptor Subtype In Human

ggnpound PlatelWs and 9B Indingt Ro i Wemb Pane s iy NbTse FIBYob PSS 1. 2 4l -

R G AT !

di chl or opheny! ] %ffé 51a.(5§:§gnninni Tt ﬁZ'ngi ke fag the

N[4[(67Dihyca'1515.tl"_=.nﬁdﬂm[.12a] v, v,

[1, 5]benzod|azep|n 5-yl)carbonyl]-2 25

dIC?. rophenyl | %88 or obenzani de § §17uctiive 603 1CgoluM) 1Cgq(uM)
cF(G 7-Di hydro-5Hpyrrolo |

[ 1, 5] benzodi azepi n-5-yl) car y

4 0.12 0.014
15
° cl
A
nu-c-/ \
cl
20
R
5 " 0.015 0.025
o
25 CHy
nZ !
NH- c-/ \
30 NS
5 " 0.023 0.003
0 Cl
3s o

NH—lcl- /7 N\ ci




di chl orophenyl ] -2, 4-di chl orobenzam de 30 604
N-[4-[(6, 7-D hydro-5Hpyrrolo[1l,2-a]-

[ 1, 5] benzodi azepi n-

5-yl)carbonyl]-2, 5-

di chl orophenyl ] - 3, 5-di chl or obenzam de 35 605

N-[4-[(6, 7- D hydro-
[ 1, 5] benzodi azepi n-

5H pyrrolo[1,2-a ]-
5-yl)carbonyl]-2, 5-

di chl orophenyl ] - 2- met hyl - 4- chl or o- -215- benzam de

- 183-

N-[4-[(6, 7- D hydro-
[ 1, 5] benzodi azepi n-

Exanpl e No. Conpound 606
5H pyrrolo[1,2-a]- 5
5-yl ) carbonyl ] - 3-

chl or ophenyl ] - 2- nethoxybenzanide " Yebts X1116Q0dont 4d)

N—[4 [(6,7-Di hydro

anBLygrig [}d ?l_:,; I]Huh ¥, Recaptesra and Rat KldnoL

, 5] @enzodi azepi n-

Ch| or ophenyl] (Tq,&dp”ﬂ_;ryn!@flml R,llcn or *Binding te ¥V, Recepter Sut}w

608 N- [Mepetptrapt [AP@S 0 It o hembrges ety Moune Fibrebiast
[ 1, 5] benzodi azepi res31 vyl hnofk b}y Fieadtedtsd with the e¢DNA Expreusing ths
chl orophenyl | - 2- (tWulmba UQ" RSRGRY? ) v ‘benzagi de
1 2
Ex.Ne. Structure 1Csq (M) 1Cgq{yM)
10
N ~N
i 7 0.01 0.005
’ N
15 0 e
i
NH-C-/ \
" ~N
20 —
8 0.056 0.038
A@ ;

30

35

N 77
14 @ 0.17 0.066




609 N-[4-[(6, 7-D hydro-5H pyrrolo[ 1, 2-a]-

[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 3-

chl orophenyl ]-2 , 4-di chl or obenzam de, 20 anor phous
white solid, mp. 134-137[err]C 610

N-[4-[(6, 7- D hydro-5H pyrrol o[ 1, 2-a] -

[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 3-

chl orophenyl ] - 2- (et hyl t hi o) benzam de 25 =216= 611

N-(4-[(6, 7-Di hydro-5Hpyrrol o[ 1, 2-a |-

[ 1, 5] benzodi azepi n-5-yl ) carbonyl ] - 3-

chl or ophenyl ] - 3-f | uor o- 2- net hyl - benzam de,
anor phous white solid, 30 le Xt11 e ) 136-138[err] C
612 N‘s[ﬁu 4EN:Z P‘quQ é“ciﬁ)er OllQLoﬂnr aad Rat Kidney

1, 5]®enzodi azepjtr=—5 oD
E)hl 01 ophenyl ] - 5p$qd|m|ji f, ’JQE! ﬁypijoﬁg-\ or *¢Binding to V, Receptor Subiyps iin Humen

anor phous sol i d,l'hqtf,lo! and "l!ndlng te Nembrones 093ReuISF N rdbTant

-184- Celibkanp(ly-R) Transfeeted with the EDMDERRCssslng the 613
N[ 4-[ (6,7- Dhydﬁa-itlhﬁyifalo[lza] 5
[ 1, 5] benzodi azeprm=5=yHrcarbonyl | - 3- vy .vz
chl (;.roophenyl] 4-£x 06 0-2 -nethyl - structure 1Cyo (wUFNZREY dEu)
0
N ~N
40 — 2.4 0.12
N
1s
0 CHy
0
NH-C / \
cl —
41 N 0.037 0.017
0 CHy
25 0
i
nn-c-/ \
RGN
30 —
82
N (10uM)23x (104M)71x
0

_ cl
N
35 uu-c-{s




614 N-[4-[(6, 7- D hydro-5H pyrrol o[ 1,2-a]- 10
[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 3-

chl orophenyl ] -4-fluoro-2-(trifluoro-

met hyl ) benzam de 615 N-[4-](6,
7- D hydro-5Hpyrrolo[ 1,2-a ]-

[ 1, 5] benzodi azepi n-5-yl ) carbonyl]-3- 15
chl orophenyl ] -2, 3-dichl orobenzam de
N-[4-[(6, 7- D hydro-5H pyrrolo[ 1, 2- a]-
[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 3-

chl or ophenyl ]-2 , 3-di f|l uor obenzam de 20 617

N-[4-[(6,7-Di hydro-5 Hpyrrolo[1,2-heble Xtil (cont’'d)

E:ﬁl g}&’geﬂégd: ?ZgPhpnlsﬁw )Agﬁnpo{wll]c"?’ﬂopa”c ¥, Ressptors and Ret Klidney
nethyl?ben%an1d!r;;$i°$’ V, i;‘;;'kﬁk or *Binding te ¥, Racoptor Subtype In Humen
N-[4-[(6, 7-Di hyﬂroﬁ.gﬂ-}pypﬁmﬂlrdpla]to Membranes of Mouse Flbroblast

[ 1, 5] benzodi azepi - 21yb ] COsOMYbhsPoctad with the cDNA Expressing the

chl orophenyl ] -2 OTe0- T aor O-

nethyl)benzan1dt$é§# M Q;I}"" 619 N-[ 4- [ (6, 7-¥Gi hydr o- 5M2
-pyrrolo[1,2-ajgx.Ne. Structure i1c M) 1¢c u
[1, ikbenZOdi aZGF; ﬁ‘%y—l )\.,al lJUIIyIT‘ 3 Som SOW )
chl orophenyl ] -4-fluoro-2-(trifluoro;

=217~ 616

met hyl ) benzam de 35 g N
84 0.045 0.077
15
oc,us
/4 \
20
N ~N
85 0.009 0.013
25 SCH,
lI
NH- c-/ \
30 N N
87
(touM)63x (104M)80x
0
35
/ \

e — - NH- t- cu2




- 185- Exanpl e No. Conmpound 620
N-[4-] (6, 7-Di hydro-5H -pyrrolo[1l,2-a] - [
1, 5] benzodi azepi n-5-yl ) carbonyl] -3-

chl orophenyl ] -2 ,5-difl uorobenzam de 621

N-[4-[(6, 7-D hydro-5H pyrrolo[ 1, 2-a] -

[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 3-

chl orophenyl] -2, 3-difluorobenzam de -218=- 622
N-[4-[(6, 7-Di hydro-5Hpyrrolo [1, 2-a] -

[ 1, 5] benzodi azepi n-5-yl ) carbonyl ] - 3-

chl or ophenyl ]-2, 5-di nethyl benzam de 15 623

N-[4-[(6, 7-D hydro-5H pyrrol o[ |, 2-a] - 4, R

[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 3- Table XITt (cont’d)
chl Org)pheny|]_3_ rre!]‘Ml.az_QﬁlapherﬂgJ_ﬂoplilt ¥y Recsplors and Ret XKlawyboxam de
20 624 Meduiiary WY Qdedp(t@rd-dd RYULOEGH PW I L D{plhad- A typs 1a Humen
[ 1, 5] benzodi azepi pfh‘c}“oé‘cﬁdpqglyiJfl‘;i to Membraones of Mouse Flbrohieai

hl h ] - 2- nptigt—=S=1+ EITe eatb id
25 orop eny6]25 iy Llnofl.,\ﬁ'_-?b,) 1"(‘@7"92H‘h§hpm-'ﬁﬁg r)g,lM. ‘gpm:olulgga!h_o oxam de

[ 1, 5] benzodi azepi }impay V) Eeepbing | - 3- v, v,
chl or ophenyl ] - 2- - 3-furane- r boxam 30
626 P vl N”f&?%’{h Z=Di hydra. St r-urfy'rurrn.l o[l 2-3a]- lcso(m m"(%)
[1, §]°oenzodi azepi n-5-yl ) carbonyl]-3-
chl or ophenyl ] - 3- net hyl - 2- f ur.ane- N car boxam de
' 89 0.023 0.008
N
15 0 0CH,
¥
NH-C / \ cl
20 _ NS
91 @"\ 0.028 0.022
0 CFy
25 lol
nu-c-/ \
. N ~N
93 0.0009 0.0007
N
0

CH,

0
35 NH-‘CI—CHI-;/ \>



35 Exanpl e No. Conmpound

627 N-[4-] (6, 7-Di hydro-5H -pyrrolo[l, 2-a]-

[ 1, 5] benzodi azepi n-5-yl)carbonyl ] - 3-

chl orophenyl ] - 2- chl or obenzeneacet am de 628

N-[4-[(6,7-D hydro-5H -pyrrolo[l, 2-a] - [1,5
] benzodi azepi n-5-yl ) carbonyl]-3- 10

chl orophenyl ] - 2- net hyl benzeneacet am de -219~ 629

N-[4-[(6, 7-Di hydro-5H-pyrrol o[ |, 2-a] -

[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 3-

chl or ophenyl ]-4-fluoro-3-(trifluoro-

net hyl ) benzam de 15 630 Tabie X111 {cont*d)
[NEL[g] [b((i‘gZZ)dParZ“égr (I‘)l-5 rrqlu A8 !1._ %l'] _llopclle ¥y Resepiers and Ret Kidney

chl or ophenyl ] -3-fl Magpt '?mYﬂq&f"”;" or *Bindiag to V| Reseptor|Sudiypd da Byman

631 N.[zt.lp(ﬁh'f Dh\?d'b‘-ﬁ” toyMprlirapds 2fofouse Fibroblast
[ 1, 5] benzodi azepi n€s1yliealinay| tredsteeteod with the cDNA Expressing the
chl orophenyl ] -2, 3- q.g,mqrop,e.q am de 25 637 v v
N-[4-[(6, 7-D hy dr 1 2
Ex.uo strueiuro 1C59 (M) 1Cgo(gM)
10
u ~N
96 | 0.058 0.01%
: - *@ 28
~N
20 \ —
' 116 0.28 0.085

N
0
CH
]
25 NH-C=NH
WS
. 17 2.77 0.377
- n
35 "




[ 1, 5] benzodi azepi n-5-yl ) carbonyl ] - 2-

chl or ophenyl ] -2, 3-di fl uor obenzam de 633

N-[4-[(6, 7- D hydro-5H pyrrol o[ 1,2-a]- 30

[ 1, 5] benzodi azepi n-5-yl ) carbonyl ] - 2-

chl or ophenyl ] - 4-f | uor o- 2- net hyl - benzam de
634 N-[4-[(6, 7-Di hydro-5Hpyrrol o[ |, 2-a]- 35

[ 1, 5] benzodi azepi n-5-yl ) car bonyl | - 2- =220~

chl orophenyl ] - 5-f | uor o- 2- net hyl - benzam de
-187- Exanpl e No. Conmpound 635
N-[4-[(6, 7-Di hydro-5Hpyrrolo[l,2-a]- 5 [1,5
] benzodi azepi n-5-yl ) carbonyl ] - 2- Table X111 (cont'd)

chl orophenyl ] - 2- f WPM.‘P](IH filrgggﬁp'llu.ﬂc ¥; Receptoras and Ral Kidney

met hy8 ) benzam de 636
N-[4-[(6, 7- Di hydr'ﬁ'—‘i!'l!i—'bfz? I’bl Bf‘l"z-‘&?-" ]:Glndln' te ¥, Racaptor Subtype lan Human

[ 1, 5] benzodi azepipisbe hdt) G DOMMInki1 7Kg te Membrones of Meuse Fibreblost

chl or ophenyl ] - 2- MEGRY T r cte ¢ xpressin .
Mo ire 7-Dihyd|r5§:n rjﬁﬁ?ﬁgﬁg#;ﬂ“ tod with Yho oDNA Exp Ing th

n Resep! v, vz
Ex.No. Structure ICso(4/M) 1Cgq(yM)
10
N 0
f 354 0.012 0.007
N
15 0

20 [:(\n o~
355 0.165 0.35

N
0
25 0
NH Icl-@\
s~ CH,
X
30 —
356 N 0.087 0.053
0

i O
35 NH-C-CH,~



[ 1, 5] benzodi azepi n-5-yl ) carbonyl]-2- 15
chl or ophenyl ] - 2- chl or obenzam de 638
N-[4-[(6, 7- D hydro-5H pyrrol o[ 1, 2-a] -

[ 1, 5] benzodi azepi n-5-yl ) carbonyl ] - 2-

chl orophenyl ] - 2, 3-di net hyl benzam de 20 639
N-[4-[(6, 7- D hydro-5Hpyrrolo[l, 2-a]-

[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 2- -221-

chl orophenyl ] -2, 5-di nethyl benzam de 640

N-[4-[(6, 7- D hydro-5H pyrrol o[ 1,2-a]- 25 [1,5
] benzodi azepi n-5-yl ) car bonyl ] - 2-

chl or ophenyl ] - 2- met hoxybenzam de Table X11164%20nt'd)

N‘[4'%(6 7- D hydr o- ﬁHd'lthrnQLP[ﬂa aaa]ﬂu‘relle ¥, Recsptors end Ret Kidney

E)ﬁl (5)1 OSEégS: ?ng'(“'??(u (Yigjg%“' o‘n oY *8lading to ¥, Resepior Subty 188 M !B

642 N [liptel Sng 128iading s Membranes 37 Wouse Fibrobiost
[ 1, 5] benzodi azepi ﬁ’Sl\H')‘Cé“WVFT'@-"QS“ with the oDNA Expressing the
chl or ophenyl ] - 2- nmitulmex ¥4 R €64 paio@- v benzam dze
1
Ex.No. Structure ICgof{tM) 1Cg,(yu)
10
" ~N

[ 357 — 0.019 0.017

) %\@ Z >
20 N
358 0.011 0.016

- o—I:::j
1
NH~C
R
30
84 , 0.188 0.059

N
35 ]




Exanpl e No. Conmpound 643 N-[4-](6
7-Di hydro-5Hpyrrolo[1,2-a]- b5

[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 2-

chl orophenyl ] -2, 6-dichl orobenzam de 644

N-[4-[(6,7-D hydro-5 Hpyrrolo[1, 2-a]-

[ 1, 5] benzodi azepi n-5-yl ) carbonyl]-2- 10

chl or ophenyl ] - 2- (net hyl t hi 0) benzani de =222~ 645

N-[4-[(6, 7- D hydro-5H-pyrrol o[ 1, 2-a] -

[ 1, 5] benzodi azepi n-5-yl ) carbonyl ] - 2-

chl or ophenyl ]-2-(trifluoronethyl)- benzam de 15
646 N-[4-[(6, 7-Di hydro-5 Vigs 1

[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 2L_" Lil ;PJ P[ (""]' 4)
chl osophenyl ] - 3- Qudlfnlnu@umtirwll)n Hepatle V, hnﬂor- and Rat Kedeeyri de 20
647 (0, 7- D Nydr 0- ofF py rTOID;[ aJl

[ 1, 5] benzodi azep‘fﬁf‘d'?ic%tlﬁdﬁ?”"? or *Blindling io Regsptor Subtype In Human

chl orophenyl | - 2, 315!”4:%'@“@%%?0'?.; I?csabruuc of URes Fibrodlast
N'[4 [(6 7-Di hy ol LY - ragngtocted with the cDNA Exprsssing the

[ 1, 5] benzodi azep Y. ) H QE¥ 1> y
met hoxyphenyl ] - LI i) benz- Vi ami dé& 30
64910 N{W[(G, 7- Di hydr oSSrugyturrl o[ |, 2-a] -  1Cgo{uuM) 1C5q (M)
[ 1, 5] benzodi azepi n- 5-yl ) car bonyl T- 3-
nmet hoxyphenyl ] - 5-f | uor o- 2- net hyl benz- X am de 35
N
2 0.031 0.014
15
OCH,
@
20 '
N
9 0.007 0.004

' NH=- c-cu,—<i::j>

30 [::::[:NE.;>
::o 1.2 0.11
35 4@
-



- 189- Exanpl e No. Conmpound 650
N-[4-[ (6,7-D hydro-5Hpyrrolo[l,2-a]- 5
[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 3-

met hoxyphenyl ] - 4-f | uor o- 2- net hyl benz- am de
651 N-[4-[(6, 7-D hydro-5H pyrrolo[ 1,2-a]- 10

[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 3-

met hoxyphenyl ] - 2, 4- di chl or obenzam de ~223- 652

N-[4-[(6, 7- D hydro-5H pyrrol o[, 2-a] -

[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 3-

met hoxyphenyl ] - 2, 3- di met hyl benzam de 15 653
N-[4-[(6, 7- Di hydro- 5H pyrr0|0[1 2- ahtbic X111 {cont'd)
[ 1, 5] benzodi azepi @ Y’t} car bon¥/
met hos_yphenyl] lﬁf) é'ff’h 9 Lfdr’o“"'”’ ’I, Receptors and Rat Kidpey hyl )
El_e?za[r‘(ge72% hydrIodullc1765a4loelg)iorl or *Blinding to V, Receptor Sublyps In Human
[ 1, 5] benzodi azepi rf_lg.ivnbgmlgohv.’ﬂuz.n' te Membranes of Mouse Flibroblasi

met hoxyphenyl ] - 3- £bubrigaa{betddyiThenztected wiin the ¢DNA Expressing &ke de 25
655 - N pamiq & REBdRArO- 5SH-pyrrol o[ 1, 2-a] - v, v,

[1, f‘])benzodl azepinyg,yl)carbonyl [ s2rueture 1CsoUM)  1C5q(uM)

N
) 1 @E 0.95  0.087
N
15 0
ﬂi S
NH-C-/ \
_ —

20
36 0.10 0.054
179
0
CHy
25 ﬁ
NH-C-CH,
' ¢l
NN
30 —
54 N 0.31% 0.007¢
0

| o
35 n-e- et



met hoxyphenyl ] - 5-f | uor o- 2- net hyl benz- am de 30
656 N-[4-[(6, 7- Di hydro-5H-pyrrol o[ 1, 2-a] -
[ 1, 5] benzodi azepi n-5-yl)carbonyl]-2-
met hoxyphenyl ] - 4-f | uor o- 2- net hyl benz- am de 35
- 190- Exanpl e No. Conmpound 657
N-[4-[(6, 7-Di hydro-5Hpyrrolo[l,2-a]- 5
[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 2- -224~
met hoxyphenyl ] - 2, 4- di chl or obenzam de 658
N-[4-[(6, 7-D hydro-5H pyrrol o[ 1, 2-a]-
[ 1, 5] benzodi azepi n-5-yl ) car bonyl ] - 2-
met hoxyphenyl ] - 2, 3- di et hyl benzam de 6
N-[ 4-[ (6, 7- Di hydro-SFprrroIo[l,2-a]T}P|. X111 (oon1 93
[ 1, 5]§3enzodi azepi hlwihplg) Amsorty| ReD Hepstic ¥V, Ressptors and Rat Kidnoy
x: E;r{ggﬁgglm] ;jg- q!-)‘l‘\loqug;;)-v(j Elcfolp qrr(a)-at *Binding 10 V¥, "E)?SM)T eSuéébp. In Ruman
N[4-[[[3-[-[ (D met byd v apgd nesishyilf adHopUehDdanofs 20 t Ido@lse- Fibroblast

Coll Line{LV¥=2) Tronsfected wiih the ¢DNA Expressling the

Human ¥, Recapior v, ¥,
Ex.No. Structure ICgq M) Cgq(4N)
io0
N ~N
99 0.027 0.010
N

15 o%\@ch
Cli
_ 0
L7 Ne

210 0.058 0.016
214
| o
CHy
0
25 0
NH=-C~-
N
/
N .
30 —
217 N 0.068 0.005
0.19¢ 0.019¢
0 cl

| 0
35 . "H..Icl 7 N cl




[ 1, 4] benzodi azepi n-1 0(11H) -yl ]carbonyl]phenyl]-2- 20

nmet hyl benzam de To a stirred solution of 0.842 g of

2- et hyl - N-[4-(5H pyrrol o[ 2,1-c][1, 4] benzodi azepi n-1Q(11) -yl -
car bonyl ) phenyl ] benzami de in 25 m of 1:1 methanol -

tetrahydrofuran is added 10 ml of 35% fornmal dehyde and 25 10 m of
30% N, N-di nrethylam ne at O[err]C. After 2 drops of acetic acid
is added, the reaction m xture is ~228ti rred at roomtenperature for
16 hours. The reaction m xture is concentrated in vacuo to a
residue which is di ssolved in chl orof ormand washed wth water.
The 30 organic layer is dried with [err] and evaporated in

vacuo to a residue. The residue is czrg?gtggqqpq%qnqnd; silica gel
with 10:1 ethyl acetate-nethanol as give 0.800 g of the
desirgd product, WhefUsgOAssay te Rat Hepatiec V, Redppctofra| podifed Bidmmrcts are

epefoa by Us My ooy NIETCET O BT EE0,TRY B2 e e
Exanpl e No. Piotstet and CAVAQUAG to Mombranes 60IMouse Fibrebloat
N-[4-[[3-(1-piperggi NYWiIHCLIN-2) Prosafetted with the cONA ExprosslaRYiddl O[ 2,
iaﬁ&%4”fnuﬂumﬁmmv luolo%h v, bvz -

- car oo en -Z-e - enzamni.ae,
sol i g n%ss spec£¥ui;(wrgrrl H) Ylructure 1Cso ity 'bei”“)
662 N-[4-[[ 3- (4- nor phol i nonet hyl ) - 5H

pyrrolo[2, |-c][1, 4] benzodi azepi n-

~N
267 s N
271 \ | 0.22 0.028 -
N
15 0
CHy
WA
NH-C~
20 . s oS
N
274 N 0.24¢ 0.0310¢
0
ci
25 °
NH-C cl
-
N
287 N 0.27 0.033
298
0
X
35 MR UG




10(11H) -yl ] car bonyl ] phenyl ] - 2- net hyl - benzam de,
solid; nmass spectrum/|[err] 521 15

663 N-[4-[[3-[ [4-(phenyl nethyl) -1-pipera-

zinyl]nmethyl]-5H -pyrrolo(2,1-c][1,4]-

benzodi azepi n- 10(11H) -yl ] car bonyl ] -

phenyl ] - 2- net hyl benzam de, solid; nass spectrum
[err] 610 664 N-[ 4328~ [ (di et hyl ani nomet hyl | -

5H -pyrrolo[2,1-c][], 4] benzodi azepi n-

10(I'I H) -yl ] car bonyl ] phenyl ] -2, 4-di -

chl or obenzam de, solid; mass spectrum | [err] 535
665 N-[4-[[3-(1-pyrrolidives nethyl )-(cont*d)

5H pyrrol o[ 2, 1-c] <4l benzodi,azgpi - 10(11H) -yl
]car Bonyl]phenyl ]'_'[fjajf'hi?"" te ﬁpi r}.pcnl v, loccplorlrht]ngrg (’:x_nnzla‘ﬂj' solid:
mass- spectrum Medullory V, Raceptors or Bekdln361e ¥, Recapter sGPPype 10 Human
N-[4-[[3-(4-norp —1-c

1[1, 4] benzodi azepliptelet and *°*Binding to Membransa of Mouss Fibroblest
10(11H)_y|]CarbOHVHPphéggﬂqprg)AIQﬁAJfoclod with $he eDNA Exprsssling the

chl or obenzani de, Kumien¥, Bpeeptafoct rum vy [er¥4 576
-192- Ex.No. Structure 1Cgo(iM) 1Cg(4M)
10
N ~N
4€5 0.020* 0.0015°¢
N
15 o _
~ CHy
0
Nﬂ-c-/ \
\ F
20 [:::I:"~u
466 N 0.026 0.004
0
CHy F

25 0
NH-C-
N
30 —
467 0.031 0.005

35




Exanpl e No. Conpound 667
N-[4-[[3-[(diethylam no)nethyl]-5H

pyrrol o[ 2,1-c][ 1, 4] benzodi azepi n- 10(1 1H)

-yl ] carbonyl ] phenyl ] -2, 4-di - chl or obenzam de,
solid; mass spectrum [err]562 10 668
N-[4-[[3-[ (di net hyl am no) net hyl ) - 5H

pyrrolo[2,1-c] [I|, 4] benzodi azepi n- -227~-

10(11H) -yl ] car bonyl ] - 3- chl or ophenyl | -

5-fl uoro- 2- net hyl benzam de, solid; mass spectrum
[err] 531 669 N-[4-[[3-[ (di net hyl ani no) net hyl ] -5H -
pyrrolo[2,1-c] [1, 4]benzodiazepin- Table XI11§ (cont'd) 10(11FD

-yl ] carbonyl] - 3- chI or.o hen‘y 2- et hyl benzani de,
soli & mass spect B ay to Rat Repatles V¥, l"'l’éf” qénfBugf x; ney

Exarrpl e 670 chullnryN'VLlliIc(u%'!e‘p?tyrl "5“-1”@"’ I;Q| P[ %!lc ior Subiyps In Human
[ 1, 4] benzodi azepm—————é&@H—H}-—yd%be-md—]—pﬁewL—]—Q———

4-di chl orobenzani tjstsi8t and **Binding te Memhroppy rod] Moppeffidbyobfaet 054 g of

N-[4- (5H - Cotl tpnw(iyho) Nrienckbdtet] wdhkoheazaNA rExBIepilig the

-yl carbonyl) - Human V; Repepidr] - 2, 4- di chl or obenzam de i nV35 m of Y2

nmet hyl ene Ex.No ChlOride and Qfy2cetic anhydricde heated

rof hgx' for 24 h x.No . sﬁrmei ; de ek
residue which is purified by colum chro- mat ogr aphy on silica

gel by elution with ethyl acetateg
of a white solid; nass

AN hexane (7:3) to give 0.800 g
spegtrym [err]519.
3-Nitr ~ (et hoxycar bonyl )tberbz.y;] py?r TUR

car boxal dehyde o a stirred slurry of [ um
15
)
ci Ci
X
nn-c-/ \
20 [:(\u ~
489 N 0.094 0.015
o
!
25 0
i
' ci
N ~N
30 —
470 " 0.054  0.0045

| oiﬁijl:::]\\ CHy
0
35 cl _Il- 7\




hydride (60%in oil, washed with hexane) in tetra-

-193- hydrofuran is added at [err] a solution of 4.5 g of
pyrrol e-2-carboxal dehyde in 25 ml of tetrahydrofuran. 5 After the
addition is conplete, a solution of 15 g of et hyl

4-ni tro- 3-brononet hyl benzoate in 30 m of dry tetrahydrofuran is
sl owy added under nitrogen. The reaction mxture is stirred at
20 [err] for 8 hours and car eft®#38~ quenched with water. The
reaction mxture is 10 extracted with chloroformwhich is washed
w th water, dried with [err] and concentrated in vacuo to give
12 g of the desired product as a solid; nass spectrum [err] 349
Exanpl e 672 1-[ 2- Ni trén fe (1 hpxyeas boayl ) benzyl ] -pyrrole-2-
égndiStions of Binding 1] ° 3 HT"?' s ¥, ccp!orletw\’l Rat Kidney The

3-nitro-4-br OmmTJIQYHp@ﬁZQai@quQOQLV& lgipigu()fio ¥, Receptor %hﬁf%iﬂveﬁlumcn
product as a sol--ek

Exanpl e 673 Platelet and **Bimding (fo Mambirigpae o fsMopye (FibapPIdak] [ 1, 4] -
benzodi azepi ne- Zeddr bbxedL¥-8) Transfected with the sDNA SExpupproingfths0. 0 g of

1-[2-ni tro-5- (ethumee-¥; Reesptor  carbonyl )benzyl]-pyrrol &42- car box¥d dehyde

in 150 mM of 2%x.Noe. absol ut e sgthaha)eFontai ning 1,4Q@ gwf‘)lo%Pd MTE
hydgegenat ed i s 3 f

hydrogen. The reaction mxture is filtered

NS |
471 0.045 0.0083

N
15
0
cl
%@ ;
¢l un-c-/ g
20 C:"N ~
472 N 0.89 (1ouM)22x
0 CHy
CH,
i 8
NH-C~
CHy

30
473 (10 g4M)90x (10 f4yM)56x

: N
CH
| ° Y
0
35 Nu-lcl_/ \ cl
CHy —




t hrough a pad of diatomaceous earth and the filtrate

concentrated in vacuo to a residue of 5.5 g of the 30 desired
product as a solid; nass spectrum[err] 255.

Exampl e 674 Et hyl 10, 11-D hydro-5Hpyrrolo[2, |-c] [1,4]-
benzodi azepi ne- 8- car boxyl at e The hydr ogenati on

condi tions of Exanple 673 35 are used with
1-(2-nitro-4-(ethoxycarbonyl)benzyl]- -229- pyrrol e-2-carboxal dehyde to
give 5.0 g of the desired product as a solid; nmass spectrum[err]
255. : -194-

Exanpl e 675 Et hyl 10, 11-D hydro-10-[4-[(2-net hyl benzoyl)
amnol- 5 benzoyl ] -5H—py BPhok?13 ¢k %,4hgenzod|azep|ne 7-

car boxyl at e hyl

10, 11gdi hydr o- Bindling "5?-![:?}”’!‘6'(”![’2”1 b] Resepters and nu Kidney

[ 1, 4] benzodi azepi pe; r-car boxyl at e N Iene

chl oride is cool 9'?1'# ”ﬂl'&?% - Yae '{dﬂ{ ffndine rey n; ”ffm% rpe o Juman
followed by 1.5 gro‘th{l( Aad sopindlng fmhhyihenzoylt)mmo)benzleﬂ

chloride. The reagéiPNine(LV-2) TraddPeleWs® ¢ IHnSkhié rANAAEx ) ANVIWGNPES AL Ur
for 18 hours and numer ¥, Recesp@@eenirated I n vacuo to a resvf]ue WNT CN4i S

partitioned “bet ween wat chl orof orm Th C I A I\S
15 dri edgﬁ(/!\? lecr] and rnﬁi”ﬁ %4 in vacuo t &ﬁ” OG(”"I)
resi d?Je The residue is pur|f| ed by col um chronat o- graphy on

silica gel by elution with 40%eth| at e- hexane to give 1.0

g of the desired product a I mass spectrum[err]494. 20
Exanpl e 676 474 0.087  0.038
N
15 0
CFy
Y
NH-C-/ \
478 N 0.084 0.089
0
cI
- 25 Iol
nu-c- |
s
N ~N
30 = 0.003* 0.0032°%¢
47 : *

N
OCH
: ° * CHy
X
35 NH-C~- 7 N



Et hyl 10, 11- D hydr o-10-[ 4-[ ( 2- net hyl benzoyl ) am no] -
benzoyl]-5H, -pyrrol o[ 2, 1-c] [1, 4] benzodi azepi n- 8-

car boxyl at e The conditions of Exanple 675 are used
with 25 et hyl 10, 11-di hydro-5H pyrrolo[2, 1-c][1, 4] benzodi aze-

pi ne- 8- carboxyl ate to give 1.2 g of the desired product as a
solid; mass spectrum/[err] 494 The subj ect conpounds
of the present inven- tion ar&288ted for biol ogical activity as
follows: 30 Exanpl e 677

10, 11- Di hydr o- 10- (4-ni trobenzoyl )-5H -im dazo[ 2,1 -c]-

[1.4] benzodi azepi ne A 292 ng sanple of sodium hydride
inoil is washed, under algéds Xiltih bemprdhd) The residue is

diluted with 17 b 1 o2t gl ASRHE AN L [ 1he B, GodNptb0s Lolvd Rt Kidney -
e
reaction m xtureﬂosﬁmmaxshcghuy enttHindhes 1o V, l"anﬁegm-e\MIm-on

ceases. To the co aclyQu
- -195- p‘ ,? RJ_E ’:Pu‘c'a:h“cnl.g'%’f.\;.l'ln!' fLouns %rlb!:‘;rlf.lr‘r*tr obenzoyl
chloride in 45 mé$ - ‘%Wm%' : room
tenperature for %%——%e—sol vent is eva- tpor at ed |zn vacuo
and the residue Gx-Nwated with [eSfyueturs fil ter'é’doM!‘)anUciJﬁlﬂ | ter
cakpo washed with hot [err] ‘The conmbined [err] Tayers are washed
w th water, saturated [ertAlreated with activated charcoal,
filtered through a pad of dNtheffiltrate eva- porated in
vacuo to give 1.82 g of br oI|d due.
: 47 0.032¢ 0.0019¢
15 %\@Ccas
I
NH~- c-/ \
) 479 N 0.023* 0.008
OCH
° y CHy F
0
5 NH-C~
N N
30 4890 @\ 0.54% 0.026¢°
N
° c1
\
NH-C—/ \
3s —




The residue is purified by flash chronat ography by elution with

[err] to give 630 ng of the desired product as a solid. HR
FABMS: ( M+H) =335. 3433. Exanpl e 678

10, 11- Di hydr o- 10- (4- am nobenzoyl )-5H i m dazo[ 2, 1-¢c |-

[ 1. 4] benzodi azepi ne A m xture of 0.550 g of

10, 11-di hydr o- 10- (4-nitrobenzoyl)-5Himdazo[ 2, 1-c] [

1, 4] benzodi azepi ne 20 and 1.86 g~231terr] in 22 m of ethyl

al cohol is refluxed for 1 hour under argon. The m xture is
diluted with water and then a solution of 10%[err] is added
until the reaction mxture is basic. Additional ethyl al cohol is

added and reaction mxture evaporate,q,,,2,5. X111 {ebMVvaguo to give a residue
WhIChIStI‘ItUI‘atedWI ——Ferﬂ——severaj mes and filtered.
The f5iltrates  Bfnding ‘%ﬁ‘é dontaindaret i Xy eﬂ%’t’ﬁ'hd"l‘véféo"c‘ah'ﬁon and

filtered through gl ATICH0 U RFINDY MSRTIIHAAVE ¥ nacapyar sust VAR BLEEL

in vacuo to give-& tan—crystia solld 1's
stirred in et hanol'l,ai\nater-md‘m%lu te Membriagpsoft MopirFitirablds hours and
extracted with [aren} Line(LVv=-2) ) TAun@@ed i 40wt NEhoC @NIA NexGh r@Xh I BC1Rear e
treated with Humen Va®skvmted carbon, filtered throughvjerr] and¥gva-

Fg:;ie93bg vacug,tq give 370 ng ofg,tan G ystal line 35 1C5o (N2 1€, (44)E

Exanpl e 679 N-[4-(5H I m dazo[ 2, 1-c] [ 1, 4] benzodi azepi n- 10( 11H) -
" \
' 481 1.0 0.0034
15
N4 \
20 | @\
' 482 N 0.41  0.0023
° F
25 | ' c! 9
NH-C-
CHy
N X
30 = 0.097 0.02
484 ' -025
N
0 cH,

35 CONR



5 yl car bonyl ) phenyl ] -2.4-di chl orobenzam de

A slurry of 0.330 g of 10, 11-di hydro-10- (4-am nobenzoyl)
-5Himdazo[2, |-c][ 1, 4]benzodi azepi ne in 15 m of dioxane is
stirred and warned slightly to obtain a nearly conplete
solution. The reaction 10 m xture is cooled to roomtenperature and
43 ny of sodi um hydride in oil added. The m xture is warnmed
slightly. Gas evolution stops in a few ni néd2é3s. The reaction

m xture is cooled to roomtenperature and 153 [err] of

2, 4-di chl orobenzoyl chloride in 2.5 m of dioxane 15 added. An
additional 3.5 m of dioxane is added and the reaction m xture

stirred at roomtenperature for 2  Table XIldaYGonThe)volatiles are
evaporated 1 v aCHPd e hvaer pe per LTRSS TRLCTHISVPRLS i) Ol R0t Voer

wat erS and chl or o- : ver | qpn and the
aqueous 20 C uRAIe £ RCLEA Wit by C-hlmgp.fprem €}V oR0F £o { iSEBFype THAC Human
conbi ned organic

filtered through fasteletTiaad;y8iagdfng te Membranes of threbimetiacuo to a
tan foam which isCelritipefit¥n2) Tronsfected fulthphthe) s@NAnEARTIsahiy e gi lica
gel by el ution wi¥emen ¥V, Reseptororr] and 3-7%[err] in chiaroform tb2give
310 ng of Ex.Nolan f oam Structure 1Cea(yN) M6 2)680
6 7-1'3 hydro 5- (L oot III‘LT_UIJCIILU_yI) St POyt oo 50 ” ?m
[1,2-A] [1,5]benzodi azepine 30 To a solution of 0.28 g

of 6, 7-di hydro-5H -
nmet hyl ene chlorl'

2-a][l,5] benzodi azepine in 6 m of
L B0 g of triethylam ne followed by

0.50 g of 2- chlorqaé-nltro ide in 0.5 mM of pg.24 oebhgl ene
chloride. The reaction m XUSETNs rred at roomtenperature for
1 hour then quenched with 5 m of N saturated [err] The nethylene
chl g de i s evaporat ed n vgcuo and the residue is diluted with 5
m of water and extPacte 20 M @fy et@y} acetate. The

organic
e
/
) @O
486 (toym)39ss (104M)77x

o CHy
25 o
NH-C
WS
30
488 (104M)96x (104M)87x
N
0
c)

35 NHSO,



-197- | ayer is separated, washed with saturated [err] and

brine, dried with [err] and evaporated in vacuo to 5 give 0.59 g of
a yellow foamwhich is triturated with et her-hexanes to give
0.56 g of the desired product as off-white solid. M5(Cl):
368(M+H) [err] 370(M+H) [err]

Exanpl e 681 6

, 7- Di hydr o- 5--( 4- ami no- 2- chl or obenzoyl ) - SH=@¥Rrol o- 10

[1,2-a][l, 5] benzodi azepi ne To a solution of 0.50 g of
6, 7- di hydr o- 5- (2-chl oro-4-nitrobenzoyl)-5H pyrrol o[ 1,

2-a][1, 5] benzo- di azepine in 10 m of ethyl alcohol and 2 m of
tetra- 15 hydrofuran is added 1253% gioi {essi &nd the

mxture stirred at g2 . fQr 30 m nutes  The SPIVenr S . are
evaposated in vacu(;\'it''.‘:;:.F.%'a.'_(lg.E.'s.'l.fd.fl.éﬂﬁqui E}\’ﬁ'cccf'i t'r'e'rq"" snd Rot KigneX 20 M of

1 N NaOH and 40 nl ueiu@tahylv,ateiedterd @F *siadtag te v,1Redipnui esurapsh finl hiaad

t hr ough di at onmaceoo 3 , pgd WS R 9x10
m of ethyl acetate—stelet end *22ladleg 1o Nembronss m 8% th brine,

: 'glz!i I.ing‘g(J~ - 1’t¥gégpolad g!;g l:c tg}_A\ ;:gror—zla! E&h
dried [,;uu n V., Receplor v v

solid residue whi chrs—tf+turated wth ether-hexane to ot ve 0.43
g of light yell owE&r¥8talline soli§irpgturs VB( Cl ) ! C Sgi-HI Cp ekt ¥ )
340(H, [err] Exanpl e 682

N-[4-[(6, 7-D hydro-5H -pyrrolo[1, 2-
di azepi n-5-yl)carbonyl]-3-c
met hyl benzam de 459 a mxture of 0.10 g of

6 7- di hydr o- 5- ( 4- 0- 2-£chl or obenzoyl ) - SHEHINYBS 1% (1( A4M) 82
[ 1, 5] benzo- di azepl ne
| -

1, 5] benzo-

:
d
1s o

R
ava—
20
480 0.014 0.008

N
0
0o ¢! i
nlcl@c‘; :
25 -
C N
. I
— v
491 - @(\ (1oyM)82x (104M)83x
30 - N
o
0
| I

35




chl oronet hane is added 0.08 g of 3-fluoro-2-nmethyl- 35 benzoyl
chloride in 0.5 m of dichloronethane. The m xture is stirred
for 2 hours at roomtenperature and then 2 mM of 1 N NaOH added.
The vol atiles are eva- por at ed under vacuum and the residue
dissolved in 2 m - 198-

of tetrahydrofuran and 1 m of nethanol. The m xture is stirred
for 2 hours and evaporated and the resi dun234- diluted with 2 m of 1
N NaCH and 5 ml of water. The m xture is extracted with ethyl
acetate (15 nl) and the extract washed with brine and dried
[err] The solvent is renoved and the residue triturated with

di - et hyl ether-hexane tgodiwe X0 1115 (dft Wy te solid: 10

Beams o 6 4raethi"heeey®po noi Wo Tie uf Fesheynrn apt e XARYY 5 | benzo-

di azepi n-5-yl )CarlhgnylerSVthl-anQWhleﬁWr] ‘l?nAng to ¥, Recspfor Sublype In Human
di chl or obenzam de4-ri—os—voro-———J oA -te—+—~1+0—g—0F+————

6, 7-di hydro-5-(4-Rletelet end *3R)wmhiny. A4)|¥pmbjnamensif)Veesofiibnpbifaat
2-a][ 1, 5] benzodi €els Lins(LlV-2h knginmbechyd 8! 6 iheofDRN Eap yﬁﬂmsnghn 6 m of
di - clHumemn¥s Rapeeier added 0. 10 g of 2, 4- dlchlb{obenzoylz

chloride in 0.5, nqf, di chl oronet BgReesLhre M xture is 2@ M) 185igned a

r ooqigt enper at ur Th
vol atiles are renoved under vacuum and to the residue is added 2
m of tetrahydrofuran and of nethanol. The m xture is
stirred at room rat iy e_ffor 2 hours and the volatiles
removed. To 492 0.18 3.2

15

) CCr
493 0.14 (104M)88x
0
‘ cl
‘NH-50, cl

WES .
30 —

094 0.11 5.8
35 "HSOZ-CHZQ



25 the residue is added 2 m of 1 N NaCH and 5 ml of [err]

The m xture is extracted wth ethyl acetate and the extract
washed with brine and dried [err] The solvent is renoved and
the solid triturated with di et hyl ether-hexane to give 0.15 g of
white solid, 30 Mass Spectrum (Cl): 510(M+H, [err]

Exanpl e 684 N-[4-(5H Pyrrol o] 2, 1-

c][1, 4] benzodi azepi n- 10( 11H) - =235~

yl car bonyl ) phenyl ]-2-(I1H[1,2,4]-triazol-1-yl)-

acet am de To a suspension of 0.20 g of 1,2, 4-triazole
sodiumin 1 m of 1,3-dinethyl-3,4,5,6-tetrahydro- 2(1H)

-pyrimdinone is added 0.10 g of 2-qRbowkoxNi14{cont d)
(5H pyrrolo[ 2,1 - (B]IL 4 benzod az.el 3
-1998 deindlawel sl TRtk pRieittels gné ket L3,4,5,6-
tetrahydro-2(1H) uRydifdeqi PQNQ P AVGEH D1adlib§ NG, ai...ﬁn.. Subtyph O MHumen
tenperature for perereReg—ni t h

15 m of water add_ﬁhb:.?_sﬂhil_ﬂ_hbldmﬂ jMembranss of Mowsy Fibrehjasdnshed with
wat er and hexane§sth gimsdLye2)yJronstestied wiidf 'bﬁeemsﬁ!ed-ﬁmm_as a tan
solid. Humey (Vp) ReeopomiH) . 10 vy

(Ef(iﬁ e 685 Ex.Ne. N-[4-(SHsPyue@ueb2, 1-c ][1, 4] b@p,zwh)azeumﬂwi;
- e
To a suspension of 72 ng of sodi um hygri de (60%inoil) in5m
of tetrahydrofuran is added Q.14 "/\

$17 0.21 0.015
N
15
Y cH
0 s F
I
NH=-C
N .
- 20 C:‘N/\ :
518 " 0.22% 0.0017¢¢
25
30

0.12+¢ 0.00320%¢

CHy

o
[ ¢ Joumy |

35 NH-



15 of pyrrol e-2-carboxal dehyde. The m xture is stirred
for 1 hour at roomtenperature and 94 ng of 1, 3-di-

nmet hyl - 3, 4,5, 6-tetrahydro-2(1H) -pyrimdinone and 0.19 ¢ of
2-chloro-N-[4-(5H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n- 10( 11H)

-yl carbonyl ) phenyl ] acet am de added. The m x- 20 ture is stirred
at room tenperature, water added and the tetrahydrofuran
evaporated in vacuo. The re- su???ng suspension is filtered and
the precipitate washed wi th water and hexanes. The coll ected
solid is purified by colum chromatography on silica gel by 25
elution with 3:2 ethyl acetate-hexanes to give 50 ng of pi nk
solid. NS(Cl): 439(MtH). Table X111 (cont’d) Exanpl e 686

N-[4-(3-Chloro-4

|
(1 OHB5- yl car bonyl [ F’-b‘gy'rd'\% g‘l'mgt'hvﬂ Mepphte Ehpzn%‘s?&n'&fn' "2'3 Kot xianes A

m xture of 356 mafHNl';z‘H IWJﬁszOIIE"h‘In&ing te V, Receptor Subiyps In Humen
[ 1, 4] benzodi azep1—n—5-H:9H)——y4—ea+—be1=ry~H——3—e-h-l—e+e1s1m.“

5-f | uor o- 2- net hyﬂ&h&.&h.ﬂ.&.aﬂd.ﬁﬁhﬂ'nl'ﬂ'ﬂ!htﬂgﬂﬂ" Fitrablest cininide
in 5 n of nmethytepeldimd k=33 Fronsdppleddidl the <DNA Expresximpatpimath for 3

hours. The react¥spann¥xiineapter washed 35 with sa¥grated [hx] and
brine, then dripg, wyer s{Aalddvand passed thie ma)padcﬂ rous
magResi um t ive
190 ng of the desired product as a sqid.
- 200- Th (&M f ng exanpl es are prepared using the
520 0.85¢ 0.0044°¢
N
15
0 cl
]
e NH-C ci
) COF
S23 N 0.11° 0.0028¢*°
0
F
0
25 c ]
NH-C
oS '
30
524 [:::I:’~~ 0.17¢ 0.00129¢
N
0
SCHg
0
cl 1

35 NR-C



conditions of Exanple 465. 5 Exanpl e No. Conmpound
687 N-[4-(5H pyrrol o[ 2,1- c][1, 4] benzodi aze-

pi n-10(1 1 h) -yl carbonyl)phenyl]-2-brono-

benzam de, white solid 688

N-[4-(5H pyrrol o[ 2,1-c][1, 4] benzodi aze-

pi n-10(l 1H) -yl car bonyl ) phenyl ] - 2-

(acet oxy) benzam de, |ight yellow solid -237- 689

N-[4-(5H pyrrolo[2,1-c] [1,4]benzodi aze- pi n-10
(I 1H) -yl carbonyl ) phenyl]-2- hydr oxybenzam de,
light yellow solid 690 N-[4-(5H -pyrrolo[2,1- c][1,
4] benzodi aze- T,b;p|3119(}kkm,+ybcarbonyl)phenyl] 1-

napht hyl car boxam de, white so
N-[455H— pyrrol O[Q“!l.“d'l’[' zﬁbéﬂzbm dlzéollo Yy Iocopiorl end Rat Xidnsy

p' n- 10( 11H) 'yl Canimf]%) QVWLWJtannVJ ]"Iindlng ts Vv, Receptor Snbirpo tn Human
2- nethylbenzanlde——aaa&pkeus—se#%d—-éé 602 N

-pyrrol o[ 2, 1-c] [ | PA4sbelsAQdpd74*Binding 10 Ilunhrenol of Mouass Flbmoh.lgm’ L 11H)
-yIcarbonyl)|3heny¢41424¢thkx}1) Transfected with the e¢DNA Expirefalsliog Oid@nzani de,

white foam Human ¥, GO3epier v, V2
N-[ 4- (SH-pyrr ol Oéx?docl[' A1 benzods pesrure ICgolyM) 1C5o(xyM)
pln W(llH) y|C°!’~CI‘, 7T J'I 2 \1' -
fl uoronet hyl) - 4- quorobenzan1de mhlte solid
35 N
N .

S 525 [:::]:T~\ — . 0.43° 0.00042¢

N

15
0 ci
- 0
ct NH~C
NS
B @(“'
0.05* 0.0033%¢

528 N
0
el
25 Y
¢l (|
NH-C
. VX
10
527 . 0.026° 0.00067%%
0
cl
0

]
3Ss ¢t NK-C F



-201- Exanpl e No. Conmpound 694
N-[4-(5H pyrrolo[2,1-c] [1,4]benzodi aze- 5
pi n- 10( 11H) -yl car bonyl ) - 3- et hyl phenyl ] -

5-fl uoro- 2- net hyl benzam de, m.p. 180- 182[err]C
695 N-[4-(5H pyrrolo[2,1-c][1l, 4]benzodiaze- 10

pi n-10(1 I H) -yl car bonyl ) - 3- net hoxy-

phenyl ] - 5-fl uor o- 2- et hyl benzami de, , -238- anor phous
solid 696 N -[4-(5H pyrrolo[2,1-c] [I, 4] benzodi aze-
15 pi n-10( 11H) -yl car bonyl ) - 3-chl or o-
phenyl]-2-fluoro-4-(trifluoronethyl) benzam de,
m p. 140-154 [err]C 697q o + gOH pyrrol o[ 2 ,

1-c][ 1, 4] benzodi aze- Toble X111 Sf‘h"iu\"f 1H

) y| (‘@rbonyl) 3- CHl'OFb"’ 2@.07 te Rat Hepalle ¥V, Recepiors aond Ral Kidney

gggnyl] 2- met hy:\f n}uel e";ce; ﬁoeopiorvnlbtypgliansiumon
pin-10(I1H) -ylcarjemyidt Iadht Aiad! Q to Membranes of Mouse Fibreblast

phenyl ] -2-fl uoro-6e(t rithlsQov-ayerhydstected with the aDNA Expressingbginzam de,

white solid, mp. Hibbdr FZ0Rdeplt &r v, v,
Ex.No. Structurs ICgo (/M) 1Cgo(yM)
0
WS _
‘ : 528 — 0.20° 0.006¢°
N

15
0 CF;
I
¢l NH~C
- NS
0.052¢ 0.0019¢

538 N

0 F
> e ...,-L'@

30
0.066° 0.073¢¢

35




699 N -[4-(5H -pyrrolo[2,1-c][I, 4] benzodi aze-

pi n-10( Il H)-ylcarbonyl)-3-chloro- 30

phenyl ]-2-fluoro-3-(trifluoronethyl) ' benzani de,
white gl ass 700 N-[4-(5H pyrrol o] 2, 1-c]

[ 1, 4] benzodi aze-

pi n-10(l1 H) -yl carbonyl )-3-chl oro- 35

phenyl ] - 2- chl or o- 5- (et hyl t hi 0) ~-239~ benzam de, white
crystals, mnp. 124-134[err] C

-202- Exanpl e No. Conmpound 701
N-[4-(5Hpyrrolo[2,1-c ][], 4] benzodi aze- 5

pi n-10(1 I H -yl carbonyl)-3-chloro-  tabis X111 (cont'd) phenyl ] - 2,

5-di net hyl benzam crystatline solid, m
253. 255[361‘”] C Sjﬁidlng “"’7(’2 Rat Hepatie 'I‘RI—P*l“(’E!FI—'by’r'&‘oI"G[Z"‘I't] P

[I 4] benzodi aze- Medullary vy R
g Receplore or *Binding te V, Receptor Sudt In H
pi n-10( 11H) - yl carbesyi—3—chi-or6 : ! d JPo B umen

phenyl ] - 2-chl oro-_&MMJombrcnol of Mouse Fibroblesi Yyellow
f oam CsN03Line(LV-2) Tradstde{btwpyhroleO[elNa lexplrfeds Addanzodi aze-
pi n-10(1 1H) -yl cafumemy¥; Ryeqptor o- 3- v, v,
met k;ooxyphenyl 1 - 4yl benzam de, g4 pucture 1Cge (M)  1C5q(uH)
. N ~N _
i 547 — 0.018% 0.004¢¢
N
15
o o SMs
It
NH=-C
ci
F
20 | [:::I:T\‘" ~
$29 . N 0.99° 0.002¢
0
cl
0
25 ci ”
NH-C
ci
N ~N
30 —
530 0.003* 0.0037
N
0
CHy
0
}
35 NH=-C




crystals, mp. 214-215[err]C 704
N-[4- (5H pyrrol o[ 2,1-c][1, 4] benzodi aze-

pi n- 10( 11H) -yl car bonyl ) - 2- met hoxy phenyl ]-2

, 5-di net hyl benzam de, crystals, mp. 174-175
[err] 705 N -[4-(5Hpyrrolo[2,2 -c][1, 4] benzodi aze-
pi n-10(1 I H -yl car bonyl ) phenyl ] - 2- chl or o-

3, 4-di net hoxybenzani de, white crystals, =240~ m p.
242-244C 706 N-[4-(5H pyrrol o] 2, 1-

c][1, 4] benzodi aze-
pi n-10( 11H) -yl car bonyl ) phenyl ]-2,5- 30 '
di met hyl benzam de, crystals, Teble Xil1 {ecent*d) Mp. 158-160C

707 N- [34-ng -pyrrol 052 I ‘C%]“Tr—n']"gmm

pi n-1H(11H) -yl car BSALI1e $228T ol% H_@n’% 1te Vi Resspiors end Msi Kidney
Sl' (atS;I f1 uor omet hyhliuéll'lfclrvo&.oqggzmrqeuv *Binding le V, !,)-rfguplor Sub!y“"r“ ’:lﬁ Human
Exanpl e 708 Platel dbiangd| *2B8Inding to Membranes of lgzztirlhroblcni

(2-chl orophenyl ) - 2eg¢yanipeRL¥<2 1T pintsietyl )w1thsthe cDNA Expressing the

et hyl ] benzoat e Ruman V, Recepior A 0.876 g sanple of 60% sodi um Mydri de

in oil Ex.No. Structure 1Cso{yM) 1Cgo(yM)
10 05—H
NS -
580 0.2 0.08
N
15 0 et
0
H
NH~C ci
ON
~N
" [:C =
581 N 0.021 0.0053
(]
cl

0
25 ”
NH~C cl
N
30
582 0.13 0.014

Ct

35 KH~-C Ct



is washed with hexane followed by the addition of 60 m of dry

N, N- di net hyl f or mram de. The reaction m xture is stirred for 1
hour under argon at room tenperature after the addition of 4.73
g of a-(2-chl orophenyl)-4- nor phol i neacetonitrile. To the
reaction mxture is added 4.58 g of nethyl

4- (br onmonet hyl ) benzoat e and stirring continued for 3 hours.
Several drops of acetic acid i s24dded to ice water and the
reaction guenched. The pHis 3-4 and saturated [err] added to
adjust the pHto 6-7. Upon cooling a solid forns which IS
filtered, washed with water and dried to give 5.92 ¢ of yell ow

solid. Crystallization frommethylenerabie x111 (cehk®g)de- hexane gives 2. 10
f th i _TCFYS‘[.'&T‘TTTTE‘TOI i .

%18_ 1;.8[ee?r6]SICr egopr leudcltngalsucy te Rot Hepalie ¥, "1'_')('5%|‘,§‘|7 ﬁi 'I\P...,

Met hyl 4-[2-(2-chl okphessyl ¥; 2vosaatbRydr] BEIWGIAE e ¥, Recepter Subtype In Hihmen

m xture of 1.0 g of—me ilyi A=—{2=—Th

1 2 g ¢l-§,ﬁlb” -8 T gggq!l Fhl;gno Filbrebian?
- T?é& s sDNA M of

phenyl) - 2- cyano- 2- (4—rotph

water is heated at E«:::ﬁ%nv."'%ﬁ - e hed ZEpr frver
crushed ice. After T 15 m nutes thelresul ti solid
is collected, wash&®-Nd+h water andtrueture air_drid&se@W) vdCaoMYy of
tan lid, mp. 40-42[err]C. Exanpl e 710
4-[2-(2-Chl orophenyl ) - 2- oxoet hyl | benz '\ acid 30 A

m xture of 18.78 g of nethyl AN27(2N

chl or ophenyl )-2-oxo%?r3yl ] be @- in 8 m of [err] 0.054 o/d2¢ N
of water and 5.2 g of NaCH iss #®BN ux for 3 hours then

acidified with 2 Ncitric acid. THE reaction mxture is
evaporated in vacuo to renove thed35 [err] The aqueous phase is
extracted with [err] and o att N fied with 1 N HCL. The resulting
solidis col |l ected and dr inder® vacuumto give 17.27 g of the
desired product, mp. 168-172[err]C H

NH-C ci
20
584

N 1.2 0.48
1]
I (o
N
NH=C—pS 7 CHy
25
585 N 0.28 0.083
30
0
N

35 L



- 204- Exampl e 711

3- Met hoxy- 4-ni trobenzoyl chloride 5 A stirred suspension
of 1.0 g of 3-nethoxy-4- nitrobenzoic acid and 1.40 m of
thionyl chloride is heated to reflux for 2 hours. The m xture is
cooled to roomtenperature, 2 nl of iso-octane added and the

m xture evaporated in vacuo to a solid residue. The 10 residue is
washed with iso-octane (2x2 m), dried i n=242- vacuo to give 1.08 g
of cream col ored solid. Exampl e 712

10, 11- Di hydr o- 10- (4- ni tr o- 3- net hoxybenzoyl ) - 5H .
pyrrolo[2,]l- c][1, 4] benzodi azepi ne 15 To a solution of

0.55 g of 10, 11-di hydro-5H ngq)‘r rquﬁ)[ g} i p] [ 1, 4] benzodi azepi ne
in 8 m of nethylene ~chlor ' . of triethylamne
foll d by Rladige gpegr dr Retnfisenhly- Y- ReaerdBem2ay | Rednk A%*de. The re-

actioh mxture i s SfigLi R yad, ROLIPILPIMST 8 UuPad A6 ¥ fleaptsr subt PAUNR ﬂ&Qn

t hen - quenched with - e

| ayer is evaporat edﬂf&&%&eﬁﬂﬂ;ﬂlﬂﬁ'_&ﬂzﬁn@?&mﬂm&;ﬂ_t ered. The
precipitate is washisd! tine{Lv-2 JMLMMME}J_'M? m) and
hexane (2x5 Humas X;) Reempdeto) | ected solid is dried Yn vacuo Yo give
25 1.13 g mf.Mf.f-white sol ishrubBees): 364( MrH) 1650 {yM) 1Csq(yM)
Exanpl e 713 - —I0-(Z-amno- 3- -5 H

pyrrltﬂ o [2, 1-c] [1, 4] benzodi ézepi ne A m xture of

0.91 g of 10, 11-di hydro-10-(

ni t ro- 3- met hoxybenzoyl ) - 5H ] [1, 4] benzodi g-
zepi ne, 4.51 g of [éXP] 6 al cohol , 6 %“sni of%-23
tetrahydrofuran and 16 m of 1 e chloride is stirred at
50[err]C for 2 hours. The solventg are 35 evaporated in vacuo and-
the residue dissolved in 80 m g
H
NH-C~ " cny
587 - N 0.067 0.022
0
0 0
]
NH=C~r0 /U\cu,
25
. WES
588 [Iu\ * 0.040 0.012
30
0
I
NH-C oH
35




of ethyl acetate. The solution is treated with 50 ml of 1 N NaCOH

with stirring for 30 mnutes. The result- i ng suspension is
filtered through di atomaceous eart h.

- 205- The pad is washed with ethyl acetate (3x15 ml). The
conbi ned ethyl acetate solutions are washed with brine, 5 dried
[err] filtered through hydrous nmagnesi um silicate and evaporated
in vacuo to 0.99 g of residue whikgh is stirred with

et her - hexanes to give 0.90 g of cream col ored solid. M5(Cl):
334( MtH) . Exanple 714 10 10
11-Di hydro-10-[4-[ (3- nethylpropyloxycarbonyl) -

am no] benzoyl]-5H -pyrrolo[2, |-c][ 1,4]benzodi azepi ne

To a stirred solution of 0.15 g of Tdbh1ll-X1it (econt'd)

g;gé’%?a;gpfﬁear‘s@gpﬁﬂzm)'Ei. A 7;2,1-.(;_4“:&3];', Rat Kidney 0 0o

triethyl am ne foh&omedrbyv,OuiL&;g-ei drsenanu to ¥, uhutpyberiuong)iorlriahauﬂhe
reacti on m xture=trs—stirTreud fFror—S—frours armd—tiermrguenciredwi th 1

N NaOH. The ﬂmﬂe!%&#&%#éslﬁel&éwﬁ%w 14 BLYIebI8% L residue
whi ch Cobl Limpll¥rd) Teangfoghed Mﬁam‘;}wﬁd& t hen 20

evaporated in va e. The residue is ex- ¥ tacted
with ethyl acet&seNoet hyl ene chl Giirds ! washed 1050 (WM BLispbyMdri ed
[ewrﬁ filtered through hydrous magnesri um si 11 Cate and evapor at ed
in vacuo to give a resid which is stirred wth ethyl
acet ate-net hyl ene 25 d®Jto give 0.22 g of cream col ored
solid. 589 — (1o04u)81x (togu)s2x
N
15 0
0
il
NH-C~~C!
~N
20 . E:(ﬂl,
590 _ N (1o4M)89x (104M)81x
0
0
25 1 /~\
NH=C-CH, -N 0
“ ~N
30
591 : (1o4uM)45%x  (104yM)64x
N-C- cuz

35




M5(Cl): 404( MtH). Exanpl e 715

10, 11- D hydr o- 10- [ 4- (pent anoyl ) am nobenzoyl )] -5H

pyrrolo[2,1- <c][1, 4] benzodi azepi ne 30 To a stirred
solution of 0.15 g of 10, 11-

di hydro-10- (4-am nobenzoyl )-5Hpyrrolo[2,]-c] [1,4]-

benzodi azepine in 2 mM of nethylene chloride is added 0.10 g of
triethylamne followed by 0.09 g of valerylz44- chl oride. The
reaction mxture is stirred for 3 hours 35 and then quenched with 4
m of 1 N NaOH.  The nethyl ene chloride is evaporated in vacuo
and the residue dis- sol'ved in 5 m of tetrahydrofuran for 1
hour and eva- porated in vacuo to a residue. The residue is
extract - Taebie X111 (eont’'d) -206-

ed with ethyl ace&gsﬁ.mkbw SRl Rk PRy vTRIISH 1 IV Tng Bet Kigney bri ne and
the organic | ayer drous nmagnesi um

silicate, and evnpwnat-ed v,nnu-;un sr *SAELIGG! Do ga,ve-ﬁ;:nr gu(lfiyih F1GS W Ghkn

o Cn TS ST ed o et eas somiaalsg o Wembiasss of Hoves Prarendast o 710 '€
TVIO\ "\ J \ [N AL

Exanpl e 716 10 c‘#_ﬁ_%‘—l_-l—eﬂj&g.“\u“ Ly L Soulhh(the ‘lié-?—&-ndl}l}am noj -
benzoyl ] -5H - pyr * LU 4]benzod|azep|ne To a

stirred soluti ofixeNe0. 10 g of 10,Sfrusture lcs.(uu) 1C59(4yM)
dlhyﬂ90 10-(4- an1no-3-nefﬁoxy5en20yrﬁﬁ5u yrrol o[ 2, ,T1-C]J
[1, 4] benzodi azepine in 1 m of nethy e c loride is 15 added 0. 06
g of triethylam ne follome g g
‘ 592 3,3 0.24
15
NH~ C1
Hg
CO,CH,
20 :
N \
583 0.21 0.042
N
0 cl
25 0
I
NH-C ci
COCF,
" \
30
594 [:::I:u (toum)78x  (104M)23x
)
CFy

: 0
1l
35 ———— .. NE-C




i so-valeryl chloride. The reaction m xture is stirred for 3
hours and then quenched with 1 N NaCH The organic |layer is
evaporated in vacuo to a residue which is stirred in5m of
tetrahydrofuran for 1 hour, then 20 evaporated in vacuo to a
residue. The residue is extracted with ethyl acetate-nethylene
chl ori de, washed with brine, dried [err] filtered through

hydr ous magnesi um si |l i cate and-zgmporated in vacuo to give
0.15 g of residue which is stirred with ether-hexane to 25 gi ve
0.13 g of light yellow solid. MS(Cl): 418( MtH).

Exanple 717 10, 11-Dihydro-10- r 3-methoxy-4- [ (butylsulfonyl
am noj - benzoyl ]-5 I, Q[ 2 4] benzodi azepi ne
To a stirred solution of 0.10 g of %&ﬁ%gf& ”“g]' H

di hygr o-10-(4- am'rﬂb‘B“néf?ﬂixx’be*fz’cﬂ)f')"Bl‘i—jzyn‘l’b‘th' and] Ra! Kldaey

[1 4 enzodi azeph IIIQ 2 Jﬂ nPJ..W? JM' enﬁ&*ﬂl?ﬁ'.d? Ilsccpior SUhﬂypoaMQQmﬁno ng
of triethylam ne-&-Lmd-by—a—saLu&-u—an—eL————é@

n-butyl sul fonyl dHebsixleapé NEadiagofs Nembrdnss of Nouss Fivesilash| or i de.
After stirring atc_mgmwfmmzeg the <BNA &xpupss!inshéhy eaction

m xture i s evapoimmex YprRessetey to a resi due Which is drssol ved

in nmethyl alcohgk.netirred Struecthi?e 1 hour and,e pﬁﬂiteq; JlgNacuo to
a resi due which s L.Uatcsoéwﬁ-ﬁ—ﬁ%[-eeﬁ—aﬂd—m«a&-e wi t h
15 -207- of

"'ﬁ shed with sat ur at ed

t hrough, h drous magnesi um

ethyl acetate. The organic gxtrz
[err] brine, dried [err] D

cvaporated to @ ¥4 Yue
= xanes to give 0.14 ¢ of Ilght yel | ow

gilicate and the ¥98trate
is stirred with
solid.
15 o
20 NN
587 — 0.002¢ 0.007¢¢

N
0
0 ir
" s
NH=-C
0
: 1
c-CCl,
R
10 597 [:::I:T§~ — (1oyM)100x (104M)87x
| N '
0
CFy

35 NH-C




M5(Cl): 454( MtH) . UTI LI TY TESTI NG 10

Bi nding Assay to Rat Hepatic [err] Receptors Rat

| i ver plasma nenbranes expressing the vasopressin [err] receptor
subtypes are isolated by sucrose density gradient according to

t he net hod de- scribed by Lesko et al., (1973). These nenbranes
are 15 qui ckly suspended in 50.0 nM Tris. HC1 buffer, pH 7.4,
cont ai ni ng 0. 2% bovi ne serum al bum n ( BSAr2a6& 0. 1 niV

phenyl nmet hyl sul fonyl fl uori de (PMSF) and kept frozen at -70[err]C
until used in subsequent binding experinents. For bi ndi ng
experinents, the followng is added to the 20 wells of a ninety-six
wel | format microtiter plate: T,,,.lQQ,heq,anﬂd;OO 0 MM Tris.HCL
buffer containing 10.0 mM activated BSA and a
m xtuge of pro- Binding Asgey dn feinihpetdecys I'ébtfedt’tn“fl'&' didesr

f’ipl’ 0t| nin, 1.0 Medullary m\] %..;7‘1pl- nhe‘mtdh& ||l.n9 nZ‘me} %@bi{p)‘pﬁ* N umean
inhibitor, 25

[phenyl_al any| Platslet an ‘t{ljuq_“n o us Ipr |e) at
0.8 nM MMMMM&H@.&MMPMQ [err]
of ti ssHBmeA Y RessBteront aj ning 20 pg of tissueYprotein.

The plates are kepk.Nadi sturbed onstirachamrah top at 30 1C45(yM) rDEJP{yM)
te ature for 120 —toO TEaciT equi bgegllum —NOMm=-Specrirc
saggﬁ% [err] of the

s are assayed in the presence of
unl abel ed ant agoni st phenyl al 3 ‘

sin, added in 20.0

[err] vol une. st conpounds are

sol ubilized in 35 598 5 et hy/sul f oxi de ( DVB0S! fhed( 1 ol
[err] volune to a #ficubati on volunme of 200 [err] Upon
conpl etion of binding, the content of each well is filtered off,
u5|qgaa Brandel [err] cell Harv gGaithersburg, MD). The
radigactivity trapped on the o

20 oS
599 0.048 0.014

N
0
0 ¢l ¢
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NH=-C
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N
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- 208- filter disk by the |igand-receptor conplex is assessed

by liquid scintillation counting in a Packard LS 5 Counter, wth
an efficiency of 65%for tritium The data are anal yzed for
[err] val ues by the LUNDON- 2 program for conpetition (LUNDON
SOFTWARE, OH). Bi ndi ng Assay to Rat Kidney Medullary V2

Recept ors Medul lary tissues fromrat kidneys are dis-
10 sected out, cut into small pieceg4@dnd soaked in a 0.154

mM sodi um chl ori-de sol ution containing 1.0 nmM EDTA with many
changes of the liquid phase, until the solution is cl ear of

bl ood. The tissue is honogenized in a 0.25 M sucrose sol ution

containing 1.0 nM EDTA and 0.1 nM PMSfqblbe X111 (edtsig @ Potter-El vehjem
honogeni zer with a Jefl pITogENat e is filtered

t hrough sever al a1R0' axeg ) =\'¢="<'«=°r"‘?n't'ﬁ iitersirtrate
is r ehone@eni edvyiRisRde 13 rd 0N O 1 AOKGOCH IV ElacaPi b N 5301l NHumen
fitting pestle. The,T“n?i'huuUJFWdhc'lb centT T oged—at—26 +566 X g
for 15 min. The nuereatpe et s ranes of Mouse Riproplast pher nat ant

fluid recentri fugecﬁé; _bneAL¥-2) Transtested with Jhesepiy ﬁ'""ﬁéllb_é.lll'_w ng
m‘!

pell et forned cont Fumen Vo Wesepdor 1o inner part with the exteri

slightly pink. Th&x.Ne. pi nk SHutwertyart s suspentieg (im)a $Op}{yu)
anmougp of 50.0 25 rmnnlsﬁF DUTTer, pH 7.Z4. The proterT comtent
IS determ ned by the Lo y;% met hod (Lowy et al., J.

Biol. Chem, 1953). The nenb nsion is stored at
-70[err]C, in 50.0 nM Tris. ont aNni ng 0. 2% I NnaCk ¢ vateeq JBSA
and 0.1 nM PMSF in 8?1 quot s 0 )
protein per m of suspension tiln
experi nments.

30 containing 10.0
. use in subsequent binding
or binding experinents, the followng is
addeglgin [err] volune to wel | sqTF N ell format of a
mcrotiter plate: 100.0 [err] of 100 Trig. 88 buffer 35

contai ning 0.2% heat inactivated 854 QL0 |[and a
[}

m xture of protease inhibitors: |eupeptli NMNH=-6 —C |

20
611 @ 0.5° 0.004%9

N
o CH
F
0 3
NH-C
N ~N
10 880 — 0.073 0.084
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ﬁ CH,y
35 NH-C
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aprotinin, 1.0 ng % 1, 10-phenanthroline, 2.0 ng % trypsin
inhibitor, 10.0 ng %and 0.1 mM[err] 20.0 [err] of [err]
Arginine [err], vasopressin (S.A 75.0 C/mmole) at

- 209- 0.8 nMand the reaction initiated by the addition of
80.0 [err] of tissue nenbranes (200.0 [err] tissue protein). The
pl ates are left undi sturbed on the bench top for 120 mn to
reach equilibrium Non-specific binding is248- assessed in the
presence of 1.0 [err] of unl abeled Iigand, added in 20 [err]

vol une. For test conpounds, these are solubilized in 50%

di met hyl sul f oxi de (DVMSO and added 10 in 20.0 [err] volunme to a
final incubation volune of 200 Teble kerr](d4nandgonpl etion of binding,

the content of eachgiuqiapg a 19ehdr bSody! L T e3Pl a S randel[err]
cel |l &arvester %ﬁ%ﬁ%ﬂ%ﬂ@—aﬁ-wuhp W b apped on
t he filterdndiedy by Rpdnrtbigandiiiecbpt be YeOWpbede s snassesseniuihs

by i CIUI d scintill alph PI% 16 P U/ A T N‘ln@ Pﬁﬁiqu L'POWQII Fibrebiaat Ter, with

an efficiency of 650, l 2 ' ed for
| C50 val ues by the * 5 T e TS ¥JNDON

SOFTWARE, . The ults o this test on re ntativye
conpounds (c)]f_')thi S E£i°n'finn Struodyes chouwn in TAI?FEE”ME I Cag/M)
Radia@ i gand Bi ndi ng Experinents with Huneg, Pl et Menbr anes
(a) Platelet Menbrane Preparat]jon, 2 Frozen pl atel et
rich plasma (PRP), (Platele our ce: Hudson LI ey Bl ood

Servi ces, Westchest @8125 Center, Val haFrg a? ethawed

to room t enper at uhe~ ubes containing the PRP are
centrifuged at 16,000 x g for in. at 4[err]C and the
15
NH~- c
CHy—
2 Nuo
A
20 —_
862 0.04 0.035
N
0
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25 NH-C
883 0.009 0.025
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supernatant fluid discarded. The platelets resuspend- ed in an

equal volune of 50.0 M Tris.HO, pH 7.5 con- 30 taining 120 nmM
NaCl and 20.0 mM EDTA. The suspensi on is recentrifuged at
16,000 x g for 10 mn. This wash- ing step is repeated one nore
time. The wash di scarded and the |ysed pellets honopgeni zed in

| ow ionic strength buffer of Tris.HO, 5.0 MM pH 7.5 contai ni ng
5.0 mM EDTA. The honpgenat e i $248 ri fuged at 39,000 x g for

10 mn. The resulting pellet is resuspended in Tris.HC buffer,
70.0 MM pH 7.5 and recentrifuged at

-210- 39,000 x g for 10 mn. The final pellet is resuspended
in 50.0 MM Tris.HCL buffer pH 7.4 contfekbhi N 142@caivk ' &) NaCl and 5.0
M KCL to give 1.0-2Qaiky ReACHD MEMFu11e ¥, ResoptorPland USRCRNOP-

(b) Bi &di ng to VaSOpr eSS |_CI I] lcucpt oF—Storype-t+n HeHre

Pl at el et Menbranes: ¥sdullery V; Receptors or *Bipdiag |19 Wi Rae@doySiup ! ofper hpthumes
mcrotiter 10 P1alle P Can@OGs ifdQng Ol damBlami@- Dr MWL old Ir Py debtoQUl T €T

contal n- dell UnelRV=PR 130Rls 36 X WHIIE +0E RO TIEGFPeas 1tRL L OF S
(aprotinin, |eupeptiHsmes 0y )Recspt a err] o v,~ [errv,Ligand

(Manni ng or Arg[errgVa
rangi ng from 0. 01 t-e
80. aderr] of platelet suspenS| on
M x all reagents by
ti mes. Non speci f
[err] of a#éabel e
20 the m xture stand

QpreSS| n), t;8lVa e Nal ncpgtr hi ons

. g
CH, ~NIPFHOX. 100 [err] pr ot ein).
hé mxgpre up and down a few
measured® in t resen eq 1.0
nning or Arg[err]Vasopressin Let
ed at roomtenperature for

15 0
' ]
NH=-C ci
" \
20 885 — 0.056 0.039

868 \—/ 0.16 0.013
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35




ninety (90) mn. Upon this tinme, rapidly filter off t he i ncubate

under vacuum suction over G-/ B filters, usi.ng a Brande
Harvester. Determ ne the radioactivity caught on the filter

di sks by the addition of liquid 25 scintillant and counting in a
liquid scintillator. Bi nding to Menbranes of Mouse Fi brobl ast
Cell Line (LV-2) Transfected with the cDNA Expressing the Human
[err] Vasopressin Receptor (a)y-28m%br ane Preparation 30

Fl asks of 175 ml capacity, containing attached cells grown to
confl uence, are cleared of cul ture nedium by aspiration. The

fl asks contai ni ng the attached cells are rinsed with 2x5 m of
phosphat e buffered sallne t 5889 and ng }lguu d aspirated off

each 35 ti ey, E‘ ng nL g di ssoci ati on
Hank'§ based sol uti od"f&leAssr: §* BakNereils Vi Recoptors and Ret;Kldasr o NJ) s
added and the fl aSk&o“Bcbﬁfﬁ, Recoptors or *HIWAIRS W’obfdltWﬂZr ff‘quThﬁ. GORdENt

of all flasks is P letelol and sontng 24+
poured into a centri B .ﬁ,”tllr'b':f !'."5"’#5“' olfofouas Fidrebiast 390 y g
for 15 nin. The Hankis—peSteshi-JEptdepled BIIH the eDMA Expeetalng AMY and the
cel I s honogeni zed w at settin d for 10 dec in
10.0 nM Tris. HO b&Er¥P: pH Strustugecont aj ni ng 8°Msub¢n§ﬁlalnd
1.0 EDTA. The honngenate IS centpmiuged at 1500 x g for 10
mnto renove ghost ne “HacN supernatant fluid is cen- 10

ra
trifuged at 100, 000 x gfor 238 td‘ pe Iet t recept or
protein. Upon conpl eggpn, é pe | et Os1dpended9i-A18 snal |
volume of 50.0 nmM Tris. HC b
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pH 7.4. The protein content is determ ned by the Lowy met hod
and the receptor nenbranes are suspended in 50.0 nmv Tris. HC
buffer containing 0.1 nmM phenyl net hyl sul - 15 fonyl fl uori de (PMSF)
and 0. 2% bovi ne serum al bum n (BSA) to give 2.5 ng receptor
protein per m of suspensi on. (b) Receptor Binding
For binding experinents, the followng is 20 added in [err] vol une
to wells of a 96 well format of a -251dicrotiter plate: 100.0 [err]
of 100.0 mM Tris.HC buffer cont ai ning 0.2% heat inactivated
BSA, 10.0 mM[err] and a mxture of protease inhibitors:

| eupeptin, 1.0 ng% aprotinin, 1.0 ng % 1, 10-phenant hroli ne,
2.0 mg % 25 trypsin inhibitaqr 0. % and,0.1 nM PVSF. , 20.0
[err] of [err] Arginine ?“'} xpnﬁq_g... q . 75.0 G/ mol e) at
0.8 and the reaclidd*e firernitadt Yy ined s ddifoicaptogp ond Ret Kidnsrgn o [err]

of ti ssug menbr anesu.(ﬁ@pn‘) &eiucpt’bﬁﬁue ﬁqup‘ﬁi'n)c ¥y Reeopior Subprt nlnailﬁvﬁnare
| eft undi sturbed o

equi librium Non % " ""' ‘: :"":’":““ Lé%‘éts&édluﬂtl'hb presence
. ransfected with JamceuA Eepge
of 1.0 [err] of unl<teLbrellErdady 1821 theo) une.  For

test conpounds, th sol ubi lized in 50% & met hyl s} f oxi de

(DVS0) and added Ex.Ne. in 20. §trest¥reyol une to a CispbyM) ndGealydon
vol yne of 200 35 [err] Upon conpletion of binding, the content of
eacht® well is filtered off, ing a Brandel [err] cell Harvester

(Gai thersburg, MD). The radie& I pped on the filter disk
by the |igand-receptor corrpl ed '

-212- i qui KSRt l l/ation counting i Rackard,L

Counter, with an efPI¥8i ency o or tritium The LR B o Fase
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5 data are analyzed for [err] values by the LUNDON 2
program for conpetition (LUNDON SOFTWARE, OH). 10 15 20
25
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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° 0.061e
0 0
H/lL/’N N
0~ "H
g
[::::I:" /
_ N
612 1.79 0.01¢0¢
0 0 CHy
cl NH
F



35

10

15

20

25

30

35

-213- [err] [err] -214-

=253~

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 ICsq (/M) 1C54(yN)
N N
6§88 . N 0.089° 0.034°¢¢
0 o ©OCOCH;
NH-C
N ~N
N
6§90 0.22¢ 0.022¢¢
0 0
i
NH-C l
N
N
691 0.072° 0.0029°
0 )
I —
CHy NH-C St
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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 B “ 1.39 0.013¢¢

N
( o F
Ly
ct NH-C—
CFy
W
699 N (144)19%  (14M)100x
0 0
il
ci NH-C cFy
F
700 " (tum)77s*  (104M)100x°*"
ci
0 0 .
%\@ ||©
NH-C
) SCHy
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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. Structure ICso(liM) 1C5, (M)
R
701 N N i 0.34¢ {(tyu)100sx
o o SHs
ct NH-C
CHy
R
702 N (14M)8x®  {14M)BExee
0 o 0CH,
ci NH-C
OCH,
cl
: T\.ﬂ <X
703 " (14M)35x¢  (14yM)87xes
0 cl 0
B
Ci 50 NH-C
CHy
ol
S DR Rt T
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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
10 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 ~
15 e .
704 N (1”!)100!‘ (lﬂl)92x"
OCH
0 3 cHy
0
H
20 NH-C
: CHy
N ~
25 —
707 N 0.20% 0.008%¢
0 0 F
f
i NH-C
30
CFy
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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)
Ya A'4 iv
conscious Hvdrated Rats
5
Ex. No. Dose N Urine Volume Osmolality
{mg/kg) : (ml/4 hrs) _ _ (mOsm/KkKg)
10 14 10 2 5.2 836
3 2 4.5 1000
! 82 30 2 1.7 1808
84 30 2 6.5 425
1S
10 | 2 4.4 416
85 30 2 12.5 383
10 ‘2 2 1123
20 87 : 20 2 - 4.3 . 1300
' 10 2 3 1488
89 30 2 3.3 1320
25 91 10 2 12.5 414
3 2 2.3 1267
93 30 2 5.1 594
30 .
96 10 4 10.3%+1.3 647+63
3 2 4.4 716

35
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Table XIV (cont’d)
ssi i
Conscious Hydrated Rats

Ex. No. Dose N Urine Volume Osmolality

{ma/kq) (ml/4 hrs) _  (mOsm/Kgq)
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+1.2 941+219
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 14.141.9 507+38
479 10 2 6 1042
482 10 4 22+0.9 372417
54 10 2 -B 1275
274 10 2 3 1177
465 10 2 21.8 361
480 10 2 8.8 827
528 10 2 1.3 647
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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.
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Vasopressin V2 Antagoni st Activity in Conscious Hydrated Rats
5 Consci ous hydrated rats are treated with com
pounds under study fromO.1 to 100 ng/ kg orally or vehicle. Two
to four rats are used for each conmpound One hour later,
ar gi ni ne vasopressm (AVP, antidiuretic hor nore, ADH) di ssol ved
in peanut oil |s admnistered 10 at 0.4 [err]/kg intraperitoneally.
Two rats in ea:h_ﬂe>t woul d not receive arginine vasopressin but
only the # |vehicle (peanut oil) to serve as water-1oading control.
Twenty m nut es Ige[JI each rat is given 30 niL/ kg of dei oni zed
water orally bieghvhge and ¥'s glagedﬁncﬁ‘ 2 @ gdpligigag 2
nmet abol i ¢ cage| e bped wi th a funnel a graduat ed gl ass
cylinder to cojlectjurine for four hours. Uine volune is
nmeasured and opnol a ity anal yz- ed by use of a Fiske One-Ten
osnonet er (Fi sk $skoc w Norwood, My, USA)  Urinary gpdium ,
pot assi um and AL g,glo 51 dgs ar al%'zeqnby use; of 5 i og- SF‘)_?CI$IC .
el ectrodes g.g = i™ a Beokmam Eg(ﬁecwol yte«-¢3) -Ana%yzer o~
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SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):470,550 grams




In the follow ng results,
osnolality relative to AVP-contro

results of this test on 25

decreased uri nhe

representative conpounds of this

vol ume~and-decr eased

I ndi cates activity. The

i nvention are shown in Tabl e X V. 30 35
-261- Table XV
Vasopressin [err] Antagonist Activity Ir1_297_
Consci ous Hydrated Rats Ex. Dose N Urin
Vol une Csmol ality (my/ kg) (m/
(mGCsni k) * Table A1 13.30.3
10 VASOPRESSIN (VAS) VASOPRESSOR RESPONSE
s Ex. No. Dose ma/kg Max, % Inhibition ITime (min)
2 30 i.v. 74 120
S 10 i.v. 95 60
17 30 i.v. 50 60
36 30 i.v. 71 60
99 10 i.v. 76 120
10 210 10 i.v. 78 90
217 30 i.v. 57 S0
271 10 i.v. " 56 60
274 10 i.v. 59 300
465 10 i.v. 85 90
15 466 30 i.v. 94 94
467 10 i.v. 65 120
468 10 i.v. 68 30
469 10 i.v. 69 30
470 10 i.v. 87 180
20 30 p.o. 69 180
471 30 i.v. 85 90
472 30 i.v. 36 920
474 30 i.v. 80 60
476 10 i.v. 78 30
25 30 p.o. 19 180
477 10 i.v. 88 180
30 p.o. 82 30
478 10 i.v. 76 120
479 10 i.v. 83 60
30 30 p.o. 69 90
480 10 i.v. 29 300
481 30 p.o. 58 80
482 10 i.v. 40 60
484 10 i.v. 79 300
35 30 p.o. 22 180
485 30 i.v. 64 60
30 i.v. 413 60

488



*x 6 12.1+1 497+53

4 12.40. 8 361+30 76
2+0. 2 122658 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 58456 -298- 1
5 6. 51 515+79 20 4 10 2
16. 9 571 .3 4 9.5+1. 2
646+115 Table XVI2(cont’dp 1129
25 S VASOPRESSTN “(VAS) VXSOPRESSOR RESPONSE>°
10 2 8.5 - 22UR Sl 30
5 17. 9+1.EX. No. Dose.my/ka Max. % Inhibition 1Time (min}
20. 42 1 489 34625 30 30 i.v. 39 3 4 120 15+1.6
519+30 1 2 6 970
7 30490 5 10 dovy 74 815 80
10 2 9 10 p.o. 780.35 65 8 120 30
2 9.1 0 10 2
S 4 517 ., 1949% . v. 81 90
10 525 30 i.v. 70 60
527 30 i.v. 85 180
528 30 i.v. 66 300
530 30 i.v. i 89 120
581 10 i.v. 94 30
30 p.o. 79 30
a5
582 10 i.v. 75 180
585 10 i.v. 56 30
587 10 i.v. 75 60
30 p.o. 80 120
20 590 30 i.v. - 89 120
592 30 i.v. 37 90
593 30 i.v. 67 60
594 30 i.v. _ 36 180
595 30 i.v. 44 g0
25 599 30 i.v. 86 90
600 30 i.v. 78. 60
30

35



-262- e Table XIV (cont'd)

Vasopr essi r] Angggggl§t Activity In 5

Consci ous Hydrated Rats T Ex. No. Dose N Urine
Vol une Csnol ality. (rmg/ kg) ( mM/4
hr s) (mGCsn kQ) L 14 10 2 5.2

836 10 -3 399~ 4.5 1000
82 30 2 1.7 1808 84
30 2 " 6.5 425 15 10
2 4.4 oxvtocin Receptdy Binding 85 30 2
12.5 M Egg p ti 10 2 2
1123 20 (a) 2 2 4.3 1300
10 5 2 3 Female SpraguesPawley rats weighdg approxi-3Q

52 5 3.3 mately if2-2553aoar%5injected &%tramgfculafw}'éi.m.) 22 3
1267 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 ([3HJOT) 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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93 30 2 5.1 594 .30 — "~ 96

10 4 10. 3+1. 3 647+63 B i
2 4.4 716 35 : :

- 263- Tabl e XIV (cont'd)

Vasopressin [err] Antagonist Activity In , T

Consci ous Hydrated Rats 5 Exead¥- Dose N Ui ne
Vol une Csmol ality (my/ kg) ( mM/4 hrs)
(mOsn kg) 116 30 2 8 1295
10 2 The Ttdncentrations of layéhti Aisplacing 5085df [3HJOT 40

2 8.8 itfsgites ( f@slns are ca]zcula?!?ead %y 2 conl;%ter assiz%t%%d 5'_ 8

1023
LUNDON-2 program (LUNDON SOFTWARE INC., Ohio, USsa).

> The results of this assay on representative
" examples are shown in Table XVII.
Table XVII
Oxvtocin
10 Dose % Inhibition ICg,
Ex. No. LuM) —at 1o uM —_—
3 10 20 0.36
4 10 i T 98 0.66
6 10 92 0.35
7 10 97 0.13
15 17 i0 31
36 10 67 2.45
54 10 94 0.16
-1 10 ' 98 0.46
93 10 87 0.06
20 96 10 94 1.2
160 10 . 31
164 10 67 2.45
210 10 64 4
214 10 64 4
25 215 10 - 74 0.57
217 10 ' 87 1.2
274 _ 10 95 1
297 10 76 4
298 10 76 4
30 416 10 . 44.6 7.4
417 10 21
418 10 <13
419 10 28
420 10 16
35 429 10 11
430 10 16

431 10 18



2 —10 - - 2 9.3 1015 9
10 >———578 702 99 30
15. 2 .. .. 334 467 10 2 18
365 ‘i 466 . . 10 2 14.1 522 20
17, 160. 30 ¢ 2. 4.1 ' 1374 489
10 6.1 1194 _391- 490 10
71.5+1. 6 487+38 590 10 2 3
1355 581 10 4 41. 2 941219 25
469 10 2 lg.ile XVII (cog:'@8 599
10 18 Y 470 10
17 387 484 Zbﬂmmlo 2 8
785 485 10Dose 2 % Inhibition IC P61 30
471 1 4 Z1+41. 9 __3:_15913928 479
10 ix. No. i o 2 —10
220. 9 4322+17 10 54 139 2 5
1275 43374 1010 2 123 1177 35
465 1 2 .8 361 480
10 435 8.8 1b g27 52810 10 2
11'%0 436 647 10 32
- 268* Tabl e Xl,\ (cont 'd)
Vasopressin [eF"?l']:L Ant agoni st Aclt ivity In 5 22
Consci ous Hydr 4#8d Rats 10 70
: 444 10 21
448 10 11
is 449 10 14
450 10 22
451 10 43
452 10 36
455 10 75 2.9
460 10 77 3.1
20 461 10 44.6 7.4
462 10 14
463 10 55 8.5
464 10 71 2.4
: 465 10 93 0.033
23 468 10 96 0.26
469 10 96 0.265
470 _ 2.5 92 0.22
471 10 99 0.35
472 10 0
30 473 10 20
474 10 18
476 10 94 0.82
477 1.25 97 0.029
478 1.25 97 0.04
35 479 10 76 0.15
480 10 98 0.15
481 10 88 0.24

482 1o 97 0.126



Ex. No.
(ng/ kg)
2

18.5
399
524

10

2

19.5
914
668
611
582 °
10

2
4.9+41. 2
1196
595

10

> 10
15. 2
1250
217

10

2

11.8
13473

20

25

30

35

10.

17.

11.

9

5

5

2
8

5

2

2

Dose N Urine Vol une Csnol al ity -
(m /4 hrs) (mOsm kg) 52930
569 520 10 2
394 519 10 2 19.9
523 10 2 5 ' 1218
10 2 10 -302~- 528 525
13 557 526 10
455 527 10 2
430 o’ 2 6
518 10 17.5 363
10 2 20.7 = ... 378 609 20
472 10Pose 2 % Inhikigion IC5,1453
10 2 (up). 5 at 10 04 473
,  EX._No, 1493 474 T 10
486 1172+182 10 586 18 10 2
84 1 2 2.5 1718
10 489 2 01%. 3 44027, 588
490 9. 10 687 30 99 587 0.3 10
491 868 10 210, 244 10 2
451 597 10 2 5.3
517, 7 10 10 2 9% 7 0.32,99
10519 2 10t 3 " 97 466 35 0.48 585
3.3 1483 476 10
520 ~ 1233 10 " 593 1° 10 2.2,
524 577 10 596 184 2 1.8 2.8
525 10 98 0.28
526 10 97 0.47
527 10 92 0.45
528 10 90 1.17
529 10 92 0.45
530 10 99 0.31
538 10 90 0.9
546 10 91 0.99
547 5 97 0.26
580 10 79 2.96
581 10 99 0.2
582 10 96 0.675
583 10 61 4
584 10 26
585 10 70 4.7
' 586 10 61 4.7
587 10 56 8
588 10 90 2
589 10 79 2.9
590 10 12
591 10 29
592 10 41
593 10 82 1.1
594 10 19

4.3



Table XIV (cont'd) ‘Vasopressin [err] Antagoni st

Activity In Consci ous Hydrated Rats
Ex. No. Dose N Uri ne Vol une Csnol ality
(rmg/ kg ) (m /4 hrs) (mCsni kQ) 297(298) 10
2 796 477 10 2
5.3 701 10 478 -303~ 10 2 3
1399 481 10 3 17.2 473
267,271 592 15 * Water-|oad control **
Wat er - | oad Contr ol Y ’ (20%
*** AVP-control 25 30 .
oxytocin
s Dose % Inhibition ICg,
EX. No. L) - —at 10 uM —_
595 10 49
596 10 86 4
597 10 42
598 10 2
10
599 10 92 0.35
609 10 66_ 2.7
664 10 o "9s5 1.4
665 10 97 1
666 10 83 2.1
15
667 10 89 1.6
676 10 32
The compounds of the present invention can be
20 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
25 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~
30 al "pro-drug" forms, which, when administered in such
form, convert to the active moiety in vivo.
35 o R



35 -266- ‘” -
Vasopressin [err] Antagonist Activity in Conscious Rats — = )

Conscious rats are restrained in a supine 5 tposi.tion with elastic
tape. The area at the base of the tail is locally aneéesthetized
by subcut aneous in- filtration with 2% procaine (0.2 m). Using
aseptic techni que the ventral cgydal tail artery is isolated

and a cannul a nade of PE 10 and 20 (heat-fused) tubing 10 i s passed
into the | ower abdomi nal aorta. The cannul a I S secured,

heparini zed (1 ' cfifd HEE GOBEEYM th one
or two stitchegﬁ%{i [%xdo%po seckﬁ]%dﬁ]%?:dcafl?falthveei nis g'JIlso caprl:‘lnul at ed

in the same nathé¥ may be comhinted yith ansoXMeFeRharmacentisalise
duration of acceptablid\@axiigary, iforf NP lE! el verts)UidiSlueritkli ti onal

"l ocal® anest hesi_a (2% pragai ne | i dqcai i rovy ded as

needed. and %ﬁep 1%5“" nay (rkﬂ sa%%%gaﬁ i%ﬂ}l%tif’t sf‘ﬁﬁ rai ni ng

cages in an upfiogms assitabletsheapenilds, idispersxibice powders, gran-sa

St at ham P23Db ur, 4 e bl pressure
B1ess Yo g%@?%%ngb%ﬁﬁﬁtdé, for example ! £%h

is recorded. Incréase o pressur’e responses to
ar gi ni ne vasopPbeiitn 0p 09 teh S of suspending jageantyaSYFWRS FaARtainy ) (350

.U =1 ng) injday,0ferdlekample, from d@iitiad Hd Fo¥ ®AMudgHg drdnpound)
ad”ﬂﬁ'Stratlonblixirs 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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after which each rat is dosed orally with conpounds 25 under study

0.1-100 ng/ kg (10 cc/kg) or intravenously 0.1-30 ng/kg (1
cc/ kg). The vasopressin. injections are r epeat ed

30, 60, 90,120,180, 240 and 300 nmin. later. Per- cent age of

ant agoni sm by thegeonmpound is cal cul ated using the pre-drug
vasopressin vasop;essor response as 30 100%

The results of thi's test on representati = conmpounds of this

i nvention are shown in Table XV. The results of this
(o5t on Bt S Uhkldthiacnn, soenn SRS SRS LAUEULY Pl Lhe
in Table XVI. lactose, dical@Zium phospglaté, microcrystalliige 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

S5
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-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:
5
O \_F
-
F
10 A—B
wherein Y is a moiety selected from -(CHZ)n- wherein n
is an integer from 0 to 2,
15
0
I H
—CHlovweralkyl(C;-Cy) and ~C—
20 A-B is a moiety selected from
-(CHz)m?— and -?-(CHz)m-
R! ) RS
25
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;

30 the moiety
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L s

=308~

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,
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T

=309~

H o)
~C-0-lower alkyl{€,~C;). ~teng)n
»

-(c“z)'-O . -(CH,),-'O . -(Cﬂ’)‘-l 0,

-{CHy) ~0-lower alkyi(Cy-C5). ~{cH,} OR,

Il ———— ——
. . NS \':

—— 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



[err]
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=310~

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:
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o NI

e e e be o
-NCOAr*, =CONACr', =NCOCH,Ar', =NCONACr',
R.
~CH,COAr’, =NCO-(CH,) -cycloalkyl;
R R
I I
b L)
R2 | R?
R,O Ra
Il { _< \ il @]
-N~-P -N-P
2

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

0
1

~NH-C-lower alkyl(C;-Cg) siralghi or branched,
-NHSO,~lower alkyl{(C,-C,) stralght or branched,

o .
[
-NH-C-0-lower alkenyl(Cy~C4) stralght or branched,

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

-NHSO,~lower alkeny!(C,-C,) stralght or branched,

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: , -(cu,)q-n( 7 .

-(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:

15
RZ

20 ~SNTONON

\ _ !

N—N

wherein R? is as hereinbefore defined;
25 (c) a moiety of the formula:
Tb

-N-CO0J

30 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
35 (cl-c3) lower alkoxy, halogen, tetrahydrofuran,
tetrahydrothiophene or the heterocyclic ring moiety:

e
—
ER T
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L

=313~

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:

'l'-
-N-CO?HAr'
R, )
wherein R, Ts selectad from halogen, (C,-Cy3)
lower alkyl, -O~fover alkyl(Cy-Cg), OH,
0

~0-C-tower alkyi({C,~C5),-S~lower alkyl(C,-Cs),

-s-(ca,),-u(”' -uu(cu,),-cou("
l!h * Rb ’

-NH(CH,) -coN Y -0- = ()8 "

Ry

and R, R, are as hereinbefore defined;
wherein Ar’ is selected from moieties of the formula:

This Sheet Has Been R ’i

| L]



- 285- [err] -
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Hllllll I Illl

-314~

10

EG gt

wherein W’ is selected from O, S, NH, N-lower alkyl-
(cl-c3), NHCO-lower a;kyl(cl-c3) and Nsozlower alkyl-
(cl-ca):
R7 is selected from hydrogen, lower alkyl(cl-c3),
halogen, O-lower alkyl(c c3) and CF3.
R8 and R are 1ndependent1y selected from hydrogen,
lower alkylfcl-c3), -S-lower alkyl(cl- 3), halogen,
-NH~-lower alkyl(cl-cs),-OCF -0H, -CN, -S-CF3, -Noz,
27 o-loweralkyl(cl-ca),

15

20

3'

9

Il
25 -0-c-(C,~C;),

and CF3 and;
Rlo is selected from hydrogen, halogen and lower alkyl-
(cl-c3), and the pharmaceutically acceptable salts,

30 esters and pro-drug forms thereof.

35



[err] - 288- [errj

- 289-
=315~-
2. A compound according to Claim 1 selected
from those of the formulae:
5
g!!
N
10 ' '.‘
Ls 83
wherein the moiety
i5
is selected from a phenyl, thiophene, furan, pyrrole or
20 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 -ca) lower alkylamlno,
R> is the moiety:
25

14}
];
-CAr

wherein Ar is the moiety:

S

35 R® is selected from (a) moieties of the formula:

Sheet Has Been RTlaced
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-316-

?c fl ?c ul Rb
=NCOAr*, ~COMNAr*, ~NCOCH Ar’, =NCONAT®,
l-

-CH,COAr s -Nco—(CR,).-aycloclkyl~

i i
-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 ,
\_/

_(cnz)q-o-lower alkyl(cl-ca), -c32CHon; q is one or
two;

Ry is independently selected from hydrogen, -CH
-C,Hg; '

3 and
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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

~NH(CH,) ~CONT ~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,

(C1 ca)lower alkoxy, and halogen:

R7 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 alky].(c1 c3), halogen,
-NH~-lower alkyl(cl-c3), -OCF3, -OH, -CN, -S-CF3, -Noz,
-NHz, O-lower alkyl(cl~cs),

This gp,
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=319~

o
Il
-0-0-{0‘-03),
and CF3:
11 is selected from hydrogen, halogen, (c 3) lower
alkyl, hydroxy, COCIL:3 ’ COCF

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 —\ =

—t- lover SIkyI(Cy-€5) . ~CHy=-N oM . -cu,-u\/>
(!

-cn,-n:;u ' -cu,-nl“\;, v =(CHy) - ¥ u,. ,.

s {0l
N/

CHO, and (C -c3)lower alkoxy; q is one or two;

R? is selected from hydrogen, ( C, c3) lower alkyl,
halogen and (c 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: .

(cu,)_

li
la

wherein m is one or two; and



-

-297- Tabl e Xvi
VASOPRESSI N ( VAS) VASOPRESSOR RESPONSE 5 Exi |I““JHIIII“H Hll‘rﬂ;}l“g
Max. % | nhi bition Time (mn) 2 niii e
74 120 9 10 i.v. 95
60 17 30 i.v. 50 60
36 30 i.v. 71 -320- 60 99
10 i.v. 76 120 10 210 10 i.v.
78 90 217 30 i.v. 57
90 thd moiety: 10 i.v. 56 60
274 10 i.v. 300 465
10 i.v. 85 466 30 i.v.
94 94 10 i.v. 65
120 S5 468 68 ‘ 30
"~ 469 10 i.v. 30 470
10 i.v. 87 30 p.o.
88 iﬁzsle%.oected from .a \p_AiZéLnyl, thiog,\'g’eoné,' Vfuran, pyrrogg
474 3@nd \pyridine ringo 60 476
10 i.v. 3 4 s - 30 25 30 p.o.
19 10 R® i the moiety: . _ 10 i.v. 88
180 30 p-&- 82 30
478 10 i.v. 761[ 120 479
10 i.v. 83 —car 60730 " 30 p.o.
69 90 480 10 i.v. 29
300 whigein Ar is t3e malety: - 58 80
482 10 i.v. 40 60 484
10 i18. 79 RS 300 30 p.o.
22 180 485, 3%& . V. 64
60 488 i.V. 43 60
Lo ey
R
or
X
20 R7

R® is selected from (a) moieties of the formula:

25

30 _ -

35



- 298- Table XVI (cont'dy——————————-
Max %6 InhibiCien . Time. (o age N°HH|||ij-[j|ijfﬂ|m| il
* € L M 4 *

39 120 490 10 i.v.
90 10 p.o. 65 120
517 10 i.v. 81 -321~ 90 525
30 i.v. 70 60 527 30 i.v.
85 180 528 30 i.v. 66
300 530 30 i.v. 89 120
581 10 i.v. 94 30
30 p. O [ R, . @015 , 582 10 i.v.
:7),8 5 58]7'8qI!:0Ar‘ -faﬂp.rs?S-!'H:OCRzAr‘ 7-§¢0|Mr N 520
588 10 i.v. &5 90
30 p. O 80 1* 120 20 590 30 i.v.
89 120 -C“zcotr' '“592(0“1).'¢7°E!)!k7v. 37
90 593 V. 60
594 30 i. v R, 180 595
30 i.v. 1%90 25 599 30 i.v.
86 io 9mﬂ-s°x +600~N-50,CH, 78.
60
R‘
R.O R,0
|'n{ 1“1l :l
15 -N-P -N-P
2
Rl

Il
~NH-C-0-lower alkyl(C;~Cq) stralght or branchsd,

0
20 1
~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
25 1]
~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,
30 cyclohexenyl or cyclopentenyl:; Ra is independently

selected from hydrogen, ~CH;, ~C,Hg,

35



30 35 - 299-
Oxyt oci n Receptor Bi ndi ng (a) Menbrane Preparation 5 °

Femal e Sprague-Daw ey rats wei ghi ng appr oxi - g
are injected intranmuscularly (i.m) with Omll!gﬁﬁ&!“ﬁmﬂmg

wei ght of diethylstilbestrol (D%;). The ra CNiTsi ced 18
hours | ater under pent obar bi t al®*“4nest hesi a. The uteri are

di ssected out, cl eaned of fat and connective tissues and rinsed
in 50 m of normal saline. The tissue pooled fromsix rats

I s honogeni zed in 50 m of 0.0% mM Tris. HO , containing 0.5 nM
dithiothreitol and 1.4 ELRRE, bad] ust_e‘dc,;q RIg , 7.4, using a
polytron at setting 6 wt % hremy passes of2 'f5 10 sec each. The
honoggnat e is passed through two (2) ayers of cheesecloth and
the filtrate centrifuged at 1000 x g for 10 mn. The clear
supernatant is renoved and recentrifuge?.agﬁ;GS,OOO x g for 30

mn. The re- I.ting peNl et cont iyng Lhe ®xytocin receptors is
re- : suspendﬁgﬁﬂH'S 0 Tfi's.l—l(flélp W aining 5'0 MM [err]
at pH 7.4, to give a protein comtentration of 2.5 hgrﬁ? of
tissue suspensx-&ﬂa?a{hta-? GRE' 81K (0 -¢359 LR, on; g is ensSERUEN!

CH

bindiag assayst Herr ytocin:
W
Rb is independently selected from hydrogen, -CH3 and
-C H,; T

(b) a moiety of the formula:

15 Rb

~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:

20

25

/D\\E

.
G—F

~N

30 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, (Cl-c3)lower alkoxy,
-coz-lower alkyl(cl-CB)i and ga and Rb are as

35 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



(b) Radioligand Bi'ndi ng Bi nding of 3,5- [err]Oxytocin
[err] to its 25 receptors is done in n1crot|ter‘ﬁT5T€— using [err]

at vari ous concentrations, in an assay buf l
Tris.HCO, pH 7.4 and containing 5.0 mvl[err] and a ‘ “:: l\ “ of
protease inhibitors: BSA, 0.1 ng; aprotinin, * .OLngs s *

1, 10- phenanthroline, 2.0 ng; trypsin, 10.63R§~ 30 and PMSF, 0.3 ngy
per 100 m of buffer solution. Non- specific binding is
determned in the presence of 1.0 uM unl abel ed OT. The bi nding
reaction is term nated after 60 mn., at 22[err]C, by rapid
filtration through glass fiber filters using a Brandel[err] cel
har vest er (Bi onedi cal Rgsearch and Devel opnent Laboratori es,

I nc. §Eﬂthersburg, MD). Conpetitp @ﬂ#ﬁﬂﬂ?ﬂts are conduct ed
at eqU|I|br|un1u5|ng 1.0 nMJ[err] an& varying the concentration

of the displacing agents.
- 300- The concentrations of agent displacing 50% of [err] at
its sites (1C50) are calcm%h%ﬁ?tw Be chpasdpcdad shram halogen, (QNEFY 2

program (LUNDON SOFTWARE | N SA)_ .
results of this assay on represe +P¥Y O-tower °'&5h£?es°a?e gﬁdwn I n

TablféE 0 Tabl e XVI |
Ckyt n 10 Dose % | nhi bition | C50
[err]-0- c-lovu’:\i ddkfeywel -c .-s-uw.?r atkyi(c,~c,) 10
% 0.36 17630 5 Y1(84585),
0. 66 6 a 10 0.35
7 10 S=(CH ) =N R' 7-NH(CH ) -cgn{%a
b
15 R R
-NH(CH,) ~con® -o-(cu,),n( b
Rb Ry

and Ra' Rb are as hereinbefore defined;

20 Ar’ is selected from the moieties:

RS RS
o RS
R
25 w'
RS .
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:;

30 .
R7 1s 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 3), -S-lower alk.yl(c1 c3), halogen,

35 -NH-lower alkyl(C,-C,), -OCF,, ~OH, -CN, -S-CF,, -No,,

-NHZ, O-lower alkyl(cl-c3),

This Sheet Hag Bee,
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15
10
94

0. 46

96
10

2.45

214
10
87

298
10
21
10
429
16

- 301-

. Oxytocin
8.

Ex.
19

15

20

25

30

35

17 10 31 36

t
~c-0-1aver 1Ry HC[Cy) . -(ellg).\. 432

-(cﬁ;),'O . -("""O s =(CHy) =N 0,

=(CHy) ~O=lower alkyi(C,-C;),

[err]

-(cH,) 00,

_'é-lonr alkyi(e,~C5) . -eu.-u/\j\u R -cu'-u/\j

-cu,-n\?\l ’ -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, (c1 c3)1ower alkyl,

halogen and (c1~c3)lcwer alkoxy; W’ is selected from O,
3), NHCO-lower alkyl(cl-ca) or

S, NH, N-lower alkyl(cl-c
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

67 2. 45 54 i (VR
0. 16 85 10 ﬂmuuu
% : o ]
10 94 1.2
31 164 -324~ 10
210 10 64 4
10 64 4 25 215
74 0.57 0 217 10
1.2 274 Il 10 95
297 10 _g o re 76 4
10 Fge-lemed. g 416
andAcrg 7.4 417 10
ﬁ;a }5 selected %Qﬁgbhydrogen, hal%%en, (c )I%%%riG 35
alkyd, hydroxy, COCly} COCF, 430 10
431 10 18
Table XVI1 (cont'd)
A Dose % g1h|b|t|on [err]

10



433
10

444
11

10

452

75

3.1 20
462

55

2.4
468 S
10

92
0.35
10

476

1. 25
97 10
0. 15
481

10

15

20

25

30

35

10 12 435 10
436 10 32 10 -
22 443 "m ,l 'mﬁm ! Im
10 21 ,
449 10 14 15
22 451 -325- 10 43
36 455 10
ﬁ? 9 . 460 10 77
6As the moiety: 10 44. 6 7.4
14 463 10
8.5 464 o 10 71
465 10!! 93 0.033 25
0.26 469
waxe%%;m Ar is the guf%.%ﬁ:y. 10470 992' 5
472 0 30 473
20 a’474 10 18
10 94 332 477
97 . 029 1.25
0.04 / s R® 76
480 1. /10 or 0.15
10 88 _ & 24 482
97 y 0.126 T
R

R® is selected from (a) moieties of the formula:

?I ?l ‘c lc ‘b
=NGOAr', =CONAr®, =NCOCH Ar’, =NCONAT',
‘.
=CHaCOAr®, ~NCO-(CHy), ~oyoloalkyl;
" _ ?.

-N-$0, -N-50,CH,

~NH-C-0-lower olkyl{Cy~Cy) stralght or brenchsed,
ﬂ .

~NH-C-lower alkyl(C,~Cy) straight or brunched,

-leo,-I.--r alkyt(C,~Cg) siralght or branched,

“NH=C-0-lowaer clk‘nyl(c,-c.) sfralght er brunched,
ll

~NH-C~lower alkunyl{Cy=Cy) stralght er branchsd,

-Hnsqlflo'gg“nigﬁqyl(ci-c,) stralght or bronched,

#

1‘

M
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13

28

31

-302- Table XVI1 (cont'd)
Cthdérﬁ“ﬂ%—————————__* Dose % | nhi-biTi on
Ex. .No. - [err] at 10 [err] 48 ‘“Q‘
T
489 io g 44
99 0.3 10 491 -326- 10
517 10 91 0. 32 519
10 97 0. 48 520 10
79 wherein cyclcalkyb s defined as qé)to c6 cycloalkyl,
éég 15 cygﬁ?ﬁ%xenyl or cycldgentenyl; R, iﬁ)iﬁhependently 523-
10 selected from hydrqgen, CH -C H33'28 10
90 3 1.17 529 10 92
0.45 20 530 Ry 10 99 0.
538 2QCH,) -N ~(CH,). =N , 546
10 o1 '% "SR, 0,90 (M2 =N 05 5
97 0. 26 580 79
2.96 25 581 10 99 0.2
582 10 96 . 0.675 583
10 10 61 584 10
26 585 10 0 4.7 30
586 15{CHz2) ¢~ 1 ‘(F“13¢FW 587
10 56 ' 588 10
90 58
2.9 -5%!2) -0-lower aljg(l(c Cy)y - 2%% q is on%g{r
10 15 +twod9 592 41
Ry is independently selected from hydrogen, -CH, and
C H;
and (b) a moiety of the formula:
R
20 Ib
-N-C0J
wherein J is Ra’ lower alkyl(cl-cs) branched or
unbranched, lower alkenyl(cl-cs) branched or unbranch-
25 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:
30 D
N D¢
\ /
6—F
wherein D, E, F and G are selected from carbon or
35

nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (cl-c3)lower alkyl, hydroxy,

-CO-lower alkyl(cl—c3), CHO,
-coz-lower alkyl(cl-c3)
hereinbefore defined; R! and R

2

(cl-cajlower alkoxy,
, and Ra and Rb are as

are independently



593 . 82 1.1 S -V

10 laced :
Tabl e xvmhls Qenn “\“ﬂ ‘\! ﬂm
Dose [err] Ex. Noﬂm‘“

at 10 [err 10 | 49

10 -32H97

42 598 10 2 10 599

10 92 0. 35 609 10

66 selected from hydmgen, (C,-C;)lomer alkyl, (leﬁb)

1.4 1¥er alkoxy and Halogen; 97

666 (éé 3 2.1 15 667

10 a moiety of the; formula: 676 10

32 5 The conpounds. of the present invention can be
used in the formof salts derived from pharnaceutically 20 or
physi ol ogi cal | y acceptabl e aci ds cl bases. These salts include
but are not limted to the follomnn% salts with inorganic acids
such as hydrochloric acid, °Qﬂﬂfur|c acid, nitric acid,
phosphoric acid and, as the gcase may be, such organic acids as

acetic acid, oxalic
0 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),

15 R R
-S-(CH,),-N ® | -NH(CH,y) -con "
Rb Ry ’
a’ng /’Rb
-NH(CH,) ~CONT_ =0-(CHy) ;N
b Ry
20
and R,. R, are as hereinbefore defined;
and Ar’ is selected from the moieties:
RS RS
25 Rs
9.
R
wl
Rs
30
whereln X is selected from O, S, NH, NCH ’ NCOCH ;
R is selected from hydrogen (c )lower alkyl,
(c )1ower alkoxy, and halogen,
R’ is selected from hydrogen, lower alkyl(c 3),
35 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(cl-c3), -OCF -OH, -CN, ~S-CF -NO

30‘ 3' 2'
-NH,, O-lower alkyl(C,-C,),



25 acid, succinic acid, and nmaleic acid. Oher satts—..
include salts with alkali netals or alkaline earth Aﬂﬂw nmet al s, “such
Il

as sodium potassium calciumor magnesi um M’ﬁflﬂﬂwmﬁ

bases. The conmpounds can al so be used int

car bamat es and ot her convention- 30 al "pro-drug" forn%, ahisch,
when adm ni stered in such form328nvert to the active noiety in
Vi vo. 35 - 304-

When t he conpounds are enployed for the above utility, t hey may
be conbined with one or nore pharmaceutically 5 accept abl e
carriers, for exanple, solvents, dilygnts and the |ike, and may

be administered orally in such —0-C- _Jgrns as tablets, capsules,
di spersi bl e powders, gran- dfésf or suspensions containing, for
exanpPe, from and ¢r.,; about 0.05 to 5% of suspending agent, syrups

ol ixirs cont ai B ng 1o GRAERHRS O BYaRsar oGty (1 ) T | TT

and the |ike, edXydrehysieonyy O9Cle CHAR.of sterile injectable
sol ution or suspension containing fromabout 0.05 to 5%
suspendi ng agent in an isotonic medi um  Such pharnaceuti ca
preparati ons nmay containﬁ for exanple, from about 0.05 up to
aboud090% of the LV ient _i oghitation with the

: ~¢-0-130} Ve iy NEE CEL BNt By GORD .
carrier, nore usualfy e%mgén ﬁﬁoutkS%?AHBiﬁo@bby wei ght .

The effective dosage of active ingredient

"(c”;)"‘O ’ -(CHI)Q-O v =(CHg) =N 0,

15 ~(CRy)} ~0-lowsr alkyti(Cy-Cy), ~(CHp)  OH,

1l [\ /'"5
~¢~jowsr alkyl(C,-Cy) , -EH,-N\;?H . -CH,-N\./
N
—ﬁ“z"'l\?l » "CHI'"\?" ’ "(cuz)‘-" “R‘ .

: ./

wonre {
N/

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.

20

12

25

30

35




enpl oyed may vary depending on the particular conpound 20 _—-——=enployed,

the node of adm nistration and the severity ~ of the condif,i

bei ng treated. However, in general, satisfa u\uﬁm M ﬂg

obt ai ned when t he conpounds of the inventi o t‘m d at
a daily dosage of fromabout 0.5 to about 500 nﬁ/k of ani mal
body 25 wei ght, preferably given i+s2bwi ded doses two to four

times a day, or in sustained release form For nost | ar ge mammal s
the total daily dosage is fromabout 1 to 100 ng, preferably from
about 2 to 80 ny. Dosage F.or s compound acgonding toClairrhselaetednprise
from about O. 5:E1Qm§Q:hose of ¥ fBkmi1ddwe active conpound in intimte

adm xture a solid or |1 qU| d pharmaceutically acceptabl e car-
rier. This dosage regl rren rray be adjusted to provide . t he

opti m&@ ther apeutic response. For exanple, several di vi ded doses
may be admi nistered daily or the gose may 35 be prpportl onal |y
reduced as indicated t*y;the n- i LA t her apeutic

si tuation. N~ These active may be adm ni stered
orally as well as by i vendus, int‘rig scul
- 305- S neqes,youtes. Soli ri gw-s.$ nclude starch,

| act ose, dical cium pho é“ m crocryst allin | ose,
sucrd®e and kaolin, while ligqui d carriers |nc'1ude sterile water,
pol yet hyl ene glycols non-i oni ¢ surfac- tants and edible oils
such as corn, peanut and sesane oils, as are appropriate to the
nature of the active ingredi ént and the particul ar form of

adm ni strati Onwhere:m m id vl uvants custonarily enployed in the

prepa- 3 th on of p%:ar ITB.CEUtI cal conpasitions may be advant a-
. J.s e moiety:

15
0
)
~CAr
wherein Ar is the moiety:

20 _ RS

—F or

25

R® is selected from (a) moieties of the formula:

30

35



geously included, such as flavoring agents, coloring™— "~~~ —agents,;

preserving agents, and antioxidant., for exam jtanmin E
ascorbi c acid, BHT and BHA. The ﬂ!ﬁm"m l“T Dﬁl
pharmaceutical conpositions 15 fromthe st of

preparation and adm ni s- tration are solid conpositions,
particularly tablets and hard-f3jd-ed or liquid-filled capsul es.
Oral adm n- istration of the conpounds is preferred.

These active conpounds nmay al so be adm nis- 20 tered parenterally
or intraperitoneally. Solutions or suspensi ons of these active
conpounds as a free base or phar macol ogi cal |y acceptabl e salt
can be prepared in wat er suitably m xed with a surfactant such
as hydroxy- 0 propyzeellul e. Eispe@ﬂ ms can al so be prepared in
25 5 glyceroheoddqui-doRnt yetNgornga gt ycalcakane, mi xt ur es

thereof in oils. Under ordinary conditions of storage and use,
these preparation contain a pregervatlve to prevent the growh
of m croorgani sns. ceutical forns suitable
for inject-. 30 “CH G0 usgcfnﬁf'h:?e §f'ér1ﬂa]é‘n2Qerus sol utions or

di sper - sions apH sterile powders fxﬂ the extenporaneous pre-
paration of steril @&4i njectihle SO|LRJ ons or er - sions. In
“all %@ses, the formrnust/bhe Nterilel % be fluid to the
extent that easy SYrihRya 'eX|§!} 2531 It nust be stable under
the conditions of nmanufac and Sfforage and nmust be preserved
agai nst the contam R? i nating action k¥ m croorgani sns such as
bacteria and fungi. The carrier can be a solvent or dispersion
- 306- ! gt

< B )
-N-p—F 0 -N=P
: 2

~NH-C~0-1lower alkyl(C,-Cy) straight or branshed,
20

0

(]
-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,

25 .

0

H
~NH-C-lower alkenyi(Cy-Cy) stralght or branshed,

~NHSO,-lower atkeny{{C;~Cy) siralght or branched,

30
wherein cycloalkyl is defined as C, to C. cycloalkyl,

cyclohexenyl or cyclopentenyl: R, is independently

selected from hydrogen, -CHS, -czns,

35 —



medi um cont ai ni ng, for exanple, water, ethanol, pol yol (e. g.

gl ycerol, propylene glycol and liquid 5 pol yet hyl'eng gt ycot)+--sui-tabl e

m xtures thereof, and veget abl e oils. hﬂ Ilﬁ

o TR g
-331- ) )

R
-(CHz)q-N<R: . ‘(c"z)q‘" )

-(CHz)q-o-lower alkyl(cl-cs), -cuzcnzon: q is one or
10 two;

Ry is independently selected from hydrogen, =-CH

-C,Hg: . "

(b) a moiety of the formula:

3 and

15 Rb

l

-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:

20

25

D
N

\
G

E

1/

—F

30 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 »

35 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




30 35

is clained is:

formula: 5
wherein n

10

15

20

25

30

35

- 307-

1. A conpound sel eeted—fronTthose of

What

t he

.i :sLOan i nt egerwlt]re{)%lg Z{ol ;1a ™ etn“ﬁh m\nmﬂmerr]

=332~

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-(cu,)z-(R’ -uu(-ca,)q-cou’\‘n"
Rb ’ . Rb ]

Ry

R
~NH(CH,) ~CONT ~o-(cny) w "
Ry

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), -OCF3, -0OH, -CN, -S-CFB, -NO
-NHZ, O~-lower alkyl(cl-c3),

This Sheet Has Been Replaced
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[err] 20 A-Bis a moiety selected from

[err] 25 wherein mis an integer from1l t0'2'pr0_—6éﬁ*’ﬁat “when
Yis [err] and nis 2, mnmay al so be zero and mhen n m nay
al so be three, provi ded al so that when Y Hll“mﬂunnlmmﬂml m nmay
not be two; 30 the noiety 35

- 308- represents: (1) fused phggy _or fused substltuted

phenyl optionally substituted by one or two Substitu- ents
selected from([err] |ower alkyl, hal ogen, am no, [err] | ower

al koxy and [err] lower alkylamno; (2) a 5-nmenbered aromatic
(unsaturated) heterocyclic ring o havi ng one het eroat om sel ect ed

fromO, Nand S; (3) a -
-0-¢c-{C,-¢;).

5 and CF,;
11 is selected from hydrogen, halogen, (c c3)lower-
alkyl, hydroxy, coc13, cocrs,

0
H R
10 =C~0-lower alkyl(Cy-Cs), -(ca,),x(; .
[
: . . /N
-(c“z)‘- ] -‘c"x).’o » -(Cﬂz)‘-l 0,
'(CH,)‘-D-ID'OI 'lk’l(c"‘c')g -(Cﬂz).OIl.
15
n /—\ -
~C— lowsr glkyl{Cy=C4) , =CHy=N N . -ﬂl,-ll\l/)
=CHg~ /-:;\l -CH -l’":i\ =(CHy) ~ N NR
2= N . =\ AN 21~ ¥ MR
20

~{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),

25 NHCO-lower alkyl(c C,), or NSo,-lower alkyl(C,~C,);
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.

30 6. A compound according to Claim 1 selected
from those of the formula:

35




6- menbered aromati c (unsaturated) heterocyclic ring havi ng one

nitrogen atom (4) a 5 or 6-nenbered aroma- 10 tic (unsatufate
het erocyclic ring having two nitrogen atoms; (5)-a 5-
aromati c (unsaturated) hetero- cyclic ring having n
atomtogether w'th ei ther one oxygen or one s wher ei n
the 5 or 6- menbered heterocycli csgigags are o ey substi t ut -
15 ed by [err] lower alkyl, halogen or [err] |owelk- al koxy;
the noiety: 20 is a five nmenbered aromati c(unsat urat ed)
fused nitrogen 25 contai ning heterocyclic ring wherein D, E and F
are sel ected from carbon and nitrogen and érein the
carbon atons may be optionally s stitut?d by a substi t uent
sel ected from hal ogen, [err] lo "\‘N hydroxy, [err] 35
5
R':z —_
T—'( CH v ) m
RS
10
wherein Y is -(CHZ)n-:
n is one when m is one; and m is one or two when n is
Zero;
R3 is the moiety:
15
0
J
-CAr
wherein Ar is the moiety:
5
20 R . 25
]
e,
4 or X
R 7
25 R6 is selected from (a) moieties of the formula:
30
This Sheet Has Been Replaced
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- 309- [err] -CHO, amno, [err] |ower_—
al koxy, [err] |ower 20 al kyl am no, CONH | ower al kyl ferr]" ‘and

- CON[ | ower al kyl [err] g is one or two; [err]/rs i ndep \\g\‘\
sel ected from hydrogen, [err] [err] is a noi ety m‘

wherein Ar is a noiety selected fromthe group consi s sof *
=335~
R, R, Rq R, R,
5 | ! 1" 1
~NCOAr', =~CONAr’, ~NCOCH,Ar', -NCONAr’,

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

L 'Qy -E:so,f,.,
- -z-@{@] N {@]

l!
-NH=-C~-0-lower alkyl(C,-Cg) stralght or branched,

20 a
~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,
25
I
~NH-C~1lower alkenyi(C,~-C,) stralght or branched,
-NHSO,-lower alkenyl(C -Cy) strafght or branched,

30 wherein cycloalkyl is defined as C3 to Ce cycloalkyl,
cyclohexenyl or cyclopentenyl; R, is independently
selected from hydrogen, -Cﬂg, -c2H

35 )



30

- 310-

5

10

15

20

25

30

35

—_—

10

-—-e‘mQ§L§L§E§;|S selected fromO0, S, NH Térr]T -[e
is selected from hydro > lower alkyl [err] -Co- ”"" " i\er aI kyI

[err] 35

o i

=336~

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)

rr
[err]



[err]lower alkyl [err] are independently sel ected fron1hydrogen

[err] | ower alkyl, [err] | ower alkoxy and hal-egen;—ferf]-
sel ected from hydrogen, [err] | ower kyl, [err] | ower alkox
20 hal ogen; [err] is selected from (a) I I“IH;II:I "HHH“I
formul a: 25 30 35 - 311-
=337~
f.
5 -N-COCHAr"
l.

vherein R, Is selected frem halogen, (C;-C;)
tower alkyl, =0-lowsr altkyl{C,~Cy)., OH,

Il
10 ~0-C-lower alkyi{Cy~Cz),-S-lower alkyl(C,~Cy),
R R
-S=(CcHy),-N "% -NH(cH,) -con "
-uu(cu,)q-con"k‘ -o-(cu,),u<:
R R
15 ] b

and Ra' Rb are as hereinbefore defined;
and Ar’ is selected from the moieties:

20
RS RS

R5

25 W

RS
wherein X is selected from 0, S, NH, NCH3 and NCOCH3:
R5 is selected from hydrogen (cl-cs)lower alkyl,
(cl~c3)lower alkoxy, and halogen;

R’ is selected from hydrogen, lower alkyl(cl-c3),
halogen, O~lower alkyl{C -c3) and CF3.
R8 and R are 1ndependent1y selected from hydrogen,
lower alkyl(c ), -S-lower alkyl(c 3), halogen,
~NH-lower alkyl(c -C3), -OCF,, -OH, -CN, -S-CF,, -NO,,
-NH O-lower alkyl(c1 c3),

30

35 3f
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-312- wherein cycloal kyl is defined as [err] cycloal kyl,

cycl ohexenyl or cyclopentenyl; [err] is independentky——EE__"___selected
from hydr ogen, [err] 5 10 [err]-O lower alkyl [err] q
is one or two; and [err] are as herei nbef oummrﬂm"m,um (b)
a noiety of the formula: 15 20

her ei nbef ore defined; 25 (c) a moi-&38-of the f orfrul'a:

0
I
-0-0-(6‘-63) .
5 and CF3.
11 is selected from hydrogen, halogen, (c )lower
alkyl, hydroxy, coc13, COCF

10 ~t-0-fower alikyi{C,-C;), -(cn,).m(:' .
>
/N
-‘c"’)'-O ’ ’(cnj,‘-o v -(cuz)‘-u‘ ’el
~(CHg) ~O-Towar alkyl(Cy=C4), ~(cny) 08,
15

0
0 ] /:'\ —
—C~ lower sikyl{C,~C5) , -eu,-vx . —cu,-l\l/>

-cu,-u\\’;h . -CH,-‘L\’;l . =(CHy) - ¥ R, ,

o e {0y

CHO, and (c )lower alkoxy, q is one or two;
rR1? ig selected from (c )1ower alkyl, hydrogen,
halogen, and (c )lower alkoxy; W? is selected from

25 0, 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

30 from those of the formula:

R11
Y\N)§1N
—N
35
Rt?. ,(Cﬂz)m



30 wherein J is [err] |lower alkyl [err] branched er—— ..

unbranched, |ower al kenyl [err] branched or unbranch- ed, O ower
al kyl [err] branched or unbranched, -0-1 owﬁwwuun“ﬁlum
branched or unbranched, tetra- hydr of ur an, ene, or
[err] wherein Kis 35 [err] |ower al koxy, hal ogen, fEtWahﬁdrbfuran,

t et r ahydr ot hi ophene or the heterocyclic rifggploiety: - 313-

[err] wherein D, E, F and G are selected from carbon or nitrogen and
wherein the carbon atons nmay be optionally substituted with hal ogen, [err]
| ower al kyl, hyiHerein -XGs om(acmgj ky|n [ rdne lvtvexi ml i®xone [#id |m-iower

al kyl [err] re as hereinbefore Wefined; (d) a noiety of the formula:
wo when n is zero; .
R is the moiety:
5
0
Il
-CAr
wherein Ar is the moiety:
10 : RS
LI
Y
15 6 . .
R~ is selected from moieties of the formula:
l’c ?l .I ‘l ll
~KCOAr*, =COXAr’, -KCOCHpAr', -NCONAr®,
20 1e
. =CH,CO0Ar*, =NCO-(CHy) ~cyoloalkyls
! r!
I I
-N-304 . =N-30,CH, .
22 |
25 . o
RO R0
o] M
~N-P ] , -N-P
2 2
r? 3
y
30 ~NH=C~0-lower alky!{C~Cy) straight er Drenched,

0

n .
~KH=C-lower alkyl{G =C,) stralght or braanched,
-NHSO -lower alkyt{C,=Cq) strulght ar breoached,

[ ]
.
«NH~C-0~lovwer alkenyt(Cy,~C,) stralght ar branched,
35 i
=NB=-C—lower alkanyi{C ~Cy) siralght or branshed,

~XHSO -lewer clksny?(Cy—Cy) straight or branched,



[err]

selected fromnoieties of the fornul a:

and [err] are as hereinbefore deflned mhereln Ar

REPLACENENT SHEET L] AR

10

15

20

25

30

35

=340-
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 ,

-(CH,) ~N ) | -(;:n.) -N 0
2/q ’ 27q *

-(cuz)q-o—lower alkyl(cl-CB), QHZCH20H; q is one or
two;
is independently selected from hydrcgen, -CH. and
, 3
-C Hg and Ar’ is selected from the moieties:

2
R® RS
RS
R
W
RS
R® is selected from hydrogen, (C,-C;)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-cs), halogen,

-NH-lower alkyl(C,-C;), -OCF,, -OH, -CN, -S-CF,, -NO
-NHé, O-lower alkyl(cl-c3),

3 37 27

i's



[err] wherein W is selected fromO, S, NH N-I|ower—arkyl- ferr]. __
NHCO | ower al ky [err] lower alkyl- [err] [err] is s d from hydrogen
| ower al kyl [err] hal ogen, O-lower alkyl [err] [err] wm "H H tIy
sel ected from hydrogen, |qwer alkyl [err] -S-I|ower

-NH-lower alkyl [err], -OH -CN, [err] [err] O- Ioweralkyl [err]

[err] and; [err] is selected from hydcggqn, hal ogen and | ower al kyI
[err] and the pharmaceutically acceptable salts, esters and pro-drug forns
t her eof . 2. A conpound according to Caim1l selected

fromthose of the fornul ae
]
Il
-0-C-(C,-Cy),
5 and CF3.
R} is selected from hydrogen, halogen, (c,-C )lower
alkyl, hydroxy, COCIB, COCF3,

9
I} R
10 -C-0~lswer alkyi{C,-C3), -(CN,).H(: .
)
: / 0\
-(cn,).-O . -(cn,)‘-O . —{cHy) =¥ 0,
-(cu,_).-o-ann alkyli(C,~Cy4), -(cu,)‘ou.
185
: =\ =
—C—towar alkyl(C,=Cy) , “CHg-R K « ~CRy=N( 2
-CHy-N -;"\" -cH -1{'-—:\ -(CHy) - N NR
mCRy=N N s 1=\ 20~ N MRy,
20

“(CHy) (- n/_\u@
YN/

CHO, (cl-c3)lower alkoxy and q is one or two;
r1? ig selected from (cl—c3)lower alkyl, hydrogen,

25 halogen, and (C,;~C;)lower alkoxy; W’ is selected 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

30 from those of the formulae:

35



wherein the nDiety is selected froma phenyl, thiophene, furan,
pyrrole or pyridine ring wherein the phenyl ring nay be optroﬂalky

substituted with one or two substituents selected from

hal ogen, amino, [err] lower alkoxy and [err] |ower al llﬁl‘ﬂ Jl Eu J“lﬁ

t he noiety: wherein Ar is the noiety: [er om
- (a) noieties of the formula:

=342~
l" .'l‘
5 12
R N Ri? N
ks ]
7w @C
N
'I! 3
!!; o ill'
10
3 3
R™ is the moiety:
o
I
=CAr
15 wherein Ar is the moiety:
RS
RS
' 71N\ s RS
20 -+ or
. X
R7
6 (]
R™ 1is selected from (a) moieties of the formula:
25
30

35 e



- 316-

1o

1S

20

25

30

35

[err]
R ) A

=343~

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 i

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'



wherein cycloalkyl is defined as [err] to [err] cycloal kyl,

cycl ohexenyl or cyclopentenyl; R a is independently selected from
hydr ogen,:- . 35 [err]-0-1ower- -aIky#—fe%{] - q— S
one or two; ! ‘[err] is independently selected from dro
[err] | ~ (b) a noiety of the formula: \mmﬁ“ 'ﬂljmt

| ower al kyl [err] branched or unbranched,-3o#®er al ken

unbr anch-

] =(CH,) - R: , -(cnz)q-nl 7
+ "

/\
~(CHy) =N . =(CHy) N o ,

10 _
-(CHz)q-O-lower alkyl(cl-c3), ~c32CH20K; q is one or
two; ) )

R, is independently selected from hydrogen, -CH3 and
-C2K5'
15 and (b) a moiety of the formula:
.?b
-N-CO0J
20 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
25 (cl-ca) lower alkoxy, halogen, tetrahydrofuran, tetra-
hydrothiophene or the heterocyclic ring moiety:

b
U gNY:

\ __/

30 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,
-coz-lower alkyl(cl-c3), and R_ and Rb are as

. 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:

35



ed, O-lower alkyl [err] branched or unbranched,

-0-l ower al kenyl [err]

branched or unbranched, tetra- hydrofuran, tetrahydrothi ophene, or [err]

wherein Kis (CLl-C3) |ower al koxy, halogen, tetr
hydr ot hi ophene or the heterocyclic ring noiety:

ahydrof-uran;--tetra- _
mhereln D E, F and G

are selected fromcarbon or nitrogen and wherein the 'mg
optionally substituted with hal ogen, [err34&mer alkylw l wer
al kyl [err] | ower al koxy, [err] -lower alkyl [err] and [err] ref ast

her ei nbefore defined; [err] are independently selected from hydrogen,
[err] lower alkyl, [err] lower alkoxy and hal ogen; (c) a noiety of the

f or mul a: - 318- gg M
Y
5 -N-COCHAr

wherein R, 1s selected from halogen, (C,-Cy)
lower alkyl, -O-lower alkyi(Cy-Cs), OH,

0
10 ]

~0-C-lower alkyl(C;~C5),-S~lower alkyl(C,=C3),

—eo _u~Rs TR _epn—Rb
S-(eHy)a-N( b, -NH(CH,) —eonT

'Y Ry '
/l‘ /Ri
15 ~NH(CHy) (~CONT =0={CH,) N

and Ra' Rb are as hereinbefore defined;
and Ar’ is selected from the moieties:

20 RB

R5

25 RS

wherein X is selected from O, S, NH, NCH3 and NCOCH

S

(cl-c3)1ower alkoxy, and halogen;

R™ is selected from hydrogen (cl-

37
ca)lower alkyl,

R’ is selected from hydrogen, lower alkyl(cl-c3),

30 halogen, o-lower alkyl(c ) and CF3,
R® and R are lndependently selected from hydrogen,
lower alkyl(c1 c3), -S=-lower alkyl(c1 c3), halogen,
-NH-lower_alkyl(cl-c3), -OCF3, -0H, -CN, -S—CF3, -Noz,
—NHZ, O-lower alkyl(cl-c3),

35
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[err] and [err] are as hereinbefore defined; and Ar' is selected
fromthe noieties: wherein X is selected fromO, S, NH [err]
[err] is selected from hydrogen, [err] |ower alkyl, [err] |ower.alkoxy, and

hal ogen; [err] is selected fromhydrogen, |ower alKkyl -[-erf] halo -
O-lower alkyl [err] 8 9 R and R are independently sel “ e“m :
hydr ogen, |lower alkyl [err], -S-lower al k_ygl{g_[r] hal m\‘i\r\m& - kyl
[err], -OH, -CN, [err] [err] Olower alkyl ]err] L R '
-319- [err] ¥

Il

-0-Cc~(C,-Cy4),

and CF3: -
Rll is selected from hydrogen, halogen, (cl-c3)lower
alkyl, hydroxy, coc13, cocra ¢

0

) /'b

~C-0-lowsr alkyl{C,~Cy), -(Cll,.)'n\‘ .
»

~(CH,) n\’. 7 -'('cn ) --O ~(CHy) - N [}
2/4q ’ 2/¢ ’ 1lq '

1s ~{CH,) ~0-lower alkyl(Cy-Cy), ~(CHy) OH,

10

] )\ /"’5
—C=lower alkyi{C,~C4) , -cu,-nvu . -cu,-u\"/
N N

20 -cn,-n\;u o =CHp=N SN« =(CHy) - N NR,

~{CHz) o~ 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
25

30

35



and [err] [err] is selected from hydrogen, halogen, [err] |ower alkyll
hydr oxy, [err] [err] CHO and [err] lower-al koxy; q is

one or two; W is selecte ﬂw S, NH,
N-1ower alkyl [err] NHCO Il ower alkyl [err] and [err] and

t he pharmaceutically acceptable salts thereof.
according to Claim1l selected fromthose efi4vhe fornulae

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 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:

15

20

A—B
25
wherein Y is a moiety selected from; =(CH, )~ wherein n

is an integer from 0 to 2,

0

30 | §!
—CHloweralkyl(C,~C5;) and —C—

A-B is a moiety selected from
35 -(CHz)mT“ Gnd -?-(CHZ)M-
R® r®

This Sheet Hag

unmummmﬁﬂ“"



wherein mis one or two; and - 320-

the noiety: 5 S selecteg fron1? phfnyLT;ﬁh+epheneT"furan
pyrrol e and pyridine ring; err] is e i em :
-sgf\(ract ed fromw?g; elrrgi Q{I :ag Ent]et Lrgl fez)r/rrul ;5 20”!"“!“"““'1‘ ) m!l‘s

=348~

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

10 _ 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:

15

20

30 N \\E_

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 haloge_x_ll_(c1 c3)1ower alkyl,

hydroxy, L S —

35



25
[err]

10

15

20

25

30

35

30 35 -321-

]!l\dl;l‘\\\lll L

=349~

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
[l
—C—Ar
wherein Ar is a moiety selected from the group consist-
ing of
RS
N
R \n‘
3
3"
X

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),



wherein cycloal kyl is defined as [err] cycloal kyl, 30
cycl ohexenyl or cyclopentenyl; [err] is independently selected/from
hydrogen, [err] 35 Iy

]

5 R!
p!
S0,~-
co . 2
2
R
10 Rz
-sozlower alkyl(cl-cs): R! ana R? are independently
15 selected from hydrogen, (c =-C )lower alkyl,
(cl-ca)lower alkoxy and halogen,
R is selected from hydrogen, (c c3)1ower alkyl,
(cl-c3)lower alkoxy and halogen:;
R® is selected from (a) moieties of the formula:
20
25
30 S S

35



[err] [err] -0O-lower alkyl [err] g is one or 10 t wo;

[err] 1s independently selected from hydrogen, [err] and [err]

(b) a noiety of the fornula: 15 wherein J is [err}—tower—al kyl
[err] branched or 20 unbranched, |ower al kenyl [err] branche

unbr anch- ed, O-lower alkyl [err] branched or ‘m“ (iﬁm
-0-1ower al kenyl [err] branched or unbranched, tetra “ﬂ“‘ an,

t etrahydrot hi ophene, or [err] wherein K is-351~- (C1*C3¥ | ower alkoxy,
hal ogen, tetrahydrofuran, tetra- 25 hydr ot hi ophene or the
heterocyclic ring noiety: D 30

wherein D, E, F and G are selected from carbon or

s Ra Rn Ru fc ?b
=NCOAr®', -CONAr', —=NCOCH,Ar®', —-NCONAr',
RC
-CH,CO0Ar*', -NCO-(CH,),-cycloalkyl;
R' R‘
10 f, : r,
R? R2
15 R‘ R!
T 3 Il
-N-P“E—</: \ -N-P :l
—— ]
2 2
R? R?
20 0
o
-NH-C-0-lower alkyl{(C,-Cg) straight or branched,
0
tH
~NH-C-lower alkyl(Cy-Cg) strelght or branched,
- -NHSOZ-Iovur olkyl(C,~Cg)} stralght or branched,
II
~NH-C-O-lower alkenyi{C,~Cy) stralght or brcnched.
ll
30 ~NH-C-lower alkenyi{(C,-C,) stralght or branched,

-NHSO,~lower alkenyl(C,~C4) stralght or branched,

35



nitrogen and wherein the carbon atons may be optionally substituted

with hal ogen, [err] |ower alkyl, hydroxy, -CO-lower alkyl [err]

CHO [err] |ower alkoxy, [err]-lower alkyl-.[err}—and—Terr] are as
35 her ei nbefore defined; [err] are |ndependentl ed from
hydrogen, [err] lower alkyl, [err] | ower Hﬁ‘“ ““\H“\Hﬂmm

(c) a noiety of the fornul a: [fggi_

wherein cycloalkyl is defined as C, to C, cycloalkyl,
cyclohexenyl or cyclopentenyl; R, is independently
selected from hydrogen, -CH3 C2H5,

5
=(CH,) - /R" CH,) . ~N
2 Rb ’ -( 2)q ’
10 |
—(cuz)q-n _— —(pﬂz)q-N o ,
C \__/
15 -(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:

20 @»
N~ \N

N
25 N——N

wherein Ar’ is selected from moieties of the formula:

-
W,

30 _@ \@/



and [err] are as hereinbefore defined; Ar' is selected fromthe nvoieties:

wherein X is selected fromO, S NH [err] wherein [err] is selectéd from

hydrogen [err] lower alkyl, [err] |lower alkoxy, and ﬂ'm

sel ected from hydrogen, |ower al kyl [err] hal ogen, ﬁm"“m P @,

[err] are independently selected from hydrogen, Iomer al Kyl L emr]s-

al kyl [err] halogen, -NHIlower alkyl [err]-3g3d -CN, [err] [err] O ower

al kyl [err] - 324- 5 and

[err] [err] is selected from hydrogen, hal ogen, [err] | ower
wherein W’ is selected from O, S, NH, N-lower alkyl-

(c -C ) NHCO-lower alkyl(cl-c3) and Nsozlower alkyl-

5
R is selected from hydrogen, lower alkyl(cl-ca),
halogen, o-loweralkyl(c ) and CF3.
R® ana R® are independently selected from hydrogen,
lower alkyl(c1 3), -S-lower alkyl(c1 c3), halogen,
10 -NH-lower alkyl(cl-c3),-ocra, -0OH, -CN, -S-CFB, 'NOZ'

-NH,, O-lower alkyl(c,-C,),

0
i
_o-c-(c'-c,) . o
. and CF;; and '
15 " o210
R is selected from hydrogen, halogen and lower alkyl-

(c1 c3). which comprises reacting a compound of the

formulae:
20
D D
Y\\"/’;> Y‘~N/"\
—F, and = -
(CHy) N N—(CH,),
25 |
H H
with a compound of the formula:
30
0
I
Ar-C-@Q
wherein Q is a halogen or an activating group, which
results from conversion of an aryl carboxylic acid to a
35

mixed anhydride or from activation with a peptide .
coupling reagent, to give compounds of the Formula I.



al kyl, hydroxy, [err] [err] CHO, and [err]

| oner al koxy; q is one or two; [err] is selected- iron1hydrogen—

[err] | ower alkyl, 25 hal ogen and [err] |ower alkoxy; W is selected
from 0, S, NH, N-lower alkyl [err] NHCO I ovverl Iﬂl“ﬂmgmuﬂ“ 1“L
[err] -loweral kyl [err] and the pharmaceutically - I'ts

t her eof . 4. A conpound acedsd=ng to daim1'selected
fromthose of the formulae: 30 35

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]{1l,4])benzodiazepin-10(11H)-yl-
carbonyl) -3-chlorophenyl]-5-fluoro-2-methylbenzamide.

14. The compound according to Claim 1 —~ ~ 777
10 N-[4-([[3-[ (dimethylamino)methyl]~SH~pyrrolo{2,1-¢c]{1,4]
benzodiazepin-10(11H)-yllcarbonyl]-3-chlorophenyl]-5-
fluoro-2-methylbenzamide.
15
20
25

heet Has Been Reilacbd

) T

35



10

[err]

I's the noiety:

wherein Ar

-273-

5

. is the noiety:
is selected from(a) noieties of the fornmula: 15

" Jerr]

[
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'S

sel ect ed
[err]

wherein J

and (b) a noiety of the

[err]-O 1 ower alkyl
i ndependent |y sel ected from

[err]

Is defined as C3 to C6 cycl oal kyl,
I S i ndependently

[ ert34t s

[err]

[err]

5

t wo;

wher ei n cycl oal kyl

and

[err]

or cycl opentenyl;

15

[err]

20

o

is bne or
hydr ogen,

from hydr.ogen,
formul a:

cycl ohexenyl
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| ower al kox

[err]

tetfahydrofuran, tetra-

hal ogen,

Y,

[

hydr ot hi ophene or the heterocyclic ring noiety: 30

wherein D

nitrogen and wherein the

substituted with hal ogen

- CO- | ower -giskyl

-l ower al kyl

35

E,

carbon at oms-may be optionally

| ower al kyl,

F and_G are selected from carbon or
al koxy,

[err]

[err] ] ower
her ei nbef ore

sel ected from hydrogen,

| ower al koxy and hal ogen;

[err], CHO

are as

hydr oxy,

[err]

[err]

are i ndependently

[err]

defi ned;

[err]

[err]lower alkyl,

f or nul a:

(c) a noiety of the

[err]
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Is selected from (a) noieties of the fornul a:
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I's defined as
Ra is independently

wher ei n cycl oal kyl

or cycl opentenyl;

cycl ohexenyl
35
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[err]

ydr ogen,

)

cycl oal kyl

[err]

selected fromh

[err]

suexb 00v‘00¥: (8)3ubtem Apod Z=U SIVY AAISNAINAIAH AISNOANVINOLS

ve 6LT SST
LY Le ot 08T 0ST Z0°0
ST 69T 0ST
3% st ST 09T SYT 00¢ T0°0
ve z8T 85T
€S §°ce 44 6LT 9GT 20°0
141 S91 TST
(4 g*et Tt 29T 16T (1124 T0°0
ve 6LT 66T _
8s 12 8T eLt vST 20°0 :
€T 691 96T
6€ G'ET v L9T €ST 08T T0°0 =8
6T €8T ¥9T &
L9 G°91 121 €91 6¥T 20°0 ol
81 691 18T =
9¢ Vi ot 091 0ST 0z " 10°0 P
LT . oLT - €St G
S§ S°22 82 6LT 18T 200
£T 6LT 99T .mm
9¢ i ST | 69T ¥ST 06 10°0 .
. oz €LT €sT - .
v9 8T 9T ZLT . 96T 200
8 L9t 6ST
6S 6 ot TLT 191 09 T0°0
vl 691 SST
€S Al X4 £€ V6T T9T 20°0
€1 9LT . £9T
SY T Tt y91T €ST o€ 10°0 *A°T 0T TV ON°XH
TL 6T ¥ST .
G°0S oc €6t €91 20°0
82 06T 29t
(44 9T £8T LOT” 0 T0°0 TTOYINOD
AT
UOTATQTYUI  ebueyd ebueyd SVA I93I¥  SVA 9xojed ' esod by/*n*g (B> /bur)
% obexaay esuodsay To0ax3U0D 34804 UTH 9©50d SYA aso(g




10

0-1 ower

20

is one or
ed,

[err] and

q

[err]

[err] branched or
-0-l ower al kenyl[err] branched

15 -
unbr anch-

-0-1 ower al kyl

| owes28bd kyl

branched or

[err]

I s i ndependently sel ected from hydrogen,

(b) a noiety of the formul a:

is Ra,

[err]

unbr anched,

[err]
[err]
wherein J
| ower al kenyl
branched or
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unbr anched,
al kyl [err]

t wo;

[err]
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is selected fromthe

and Ar'

wherein X is selected fromQO S

are as herei nbefore defined;
ydr ogen,

anq'[errj
noi eti es:

S

NH,
| ower al koxy,

[err] [err]

and

[err]

| ower al kyl

| ower al kyl

from hydr ogen
are indepen?dgdrt |y sel ected from hydrogen,

[err]

sehecteq fromh
hal ogen; [err]

[err] hal ogen,

is sel ected

[err]

| ower

[err]

O | ower al kyl

al kyl

-OH, -CN,

-NH-1 ower al kyl [err]

-S-lower alkyl [err] hal ogen,

[err]

[err]

O | ower al kyl

[err]

[err],
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Is selected from (a) noieties of the fornul a:

R .

sueab 0€9°09G: (8)3ubTem Apod z=u SLVY FAISNIINIIXAH XTSNOANYLNO&S

zy 68T LYY
8y §*2¢ €2 L9t 1224 20°0
ST T9T 9¥T :
99 G°971 8T 14°28 9¥T 00¢ 10°0
LT Zst GET
€S S°62 A 2 68T Lyt 20°0
1z 0ST 621
6S (114 61 S91 9¥T ove T0°0
(134 68T SYT _
vs 62 8T . Lot 6¥1 20°0 Bt
ze goT £V mm
GG ee (44 ot rT 08T T0°0 554
8T 09T A %
ZL CGLY LT G9T 8¥T 20°0 . od
9 9vT oyt =
€L €T 02 oLt 0ST 0zI 10°%0 o
08 S°2T ST G971 08T 20°0
8 09t 2sT mm
b 18 6 oT . = ¢g9t GSGT 06 T0°0
& : 9 ©I9T SST .
! 68 L 8 8GT 0ST 20°0
0T S9T GST
L8 G°9 £ 09T LST 09 T0°0
S GST 0ST
88 S°L 0T 09T 0ST 20°0
S GST 0ST
06 S S 08T SPT (1] T0°*0 *A*T 0T T6°ON°XT
SS S1Z 091 .
G°29 0oL 0ze 0ST 20°0
1S 602 119
S°8Y 9y 061 142" 0 T0°*0 TOYINOD
AT
UOTIFATYUI sbueyp oabueyd gvA I03IV SVYA °@x03od osoq bx/*n°*y (B /bHu)
3 Omﬂh°>< ﬂmSOQmﬁww TO0I3UO0D a480d G.mz 29800 SVYA 980




sel ected from
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cycl oal kyl ,

Ra i s independently
-287~

I's defined as [err]

or cycl opentenyl;
35

wher ei n cycl oal kyl

cyclohekenyl
hydrogen, [err]

30 .
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[err'] 1_,0' [err]-Olower alkyl [err]; q is one or t wo;
[err] i§ independently selected from hydrogen, [err] and [er] 15
and (b) a noiety of the fornul a: Rb 20

whérein®J is [err] |ower alkyl [err]_@g@nched or

unbranched, | ower
al kenyl [err] branched or unbranch- ed, O-lower alkyl [err]
branched or unbranched, -0-lower al kenyl [err] branched or
unbranched, tetra- hydr of uran, tetrahydrothi ophene, or [err]
wherein Kis 2% & [err] | ower al koxy, hal ogen, tetrahydrofuran, tetra-
hydr ot hi ophene|or t he heterocyclic ring noiety: 30 wherein D,
E, F and G are sie:ted from carbon or nitrogen and wherein the
carbon atons nhy-beloptional |y o ecubstituted wthzhafogen, $erq]
73] ~r ~r (2}
| ower al kyl, h{ydrbxy, @ T.c®oferTal Ryl T[ert] THOT [err] | ower
al koxy, 35 fFerf] -lower alkyl [err] are as her ei nbef ore
defined; [err]} are]independently sel ected from hydrogen, [err]
lower al kyl, [¢&88 | o over al k@xyiwand hal ogen;, w (C) @ nwiety
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S

and Ar'

[err]

are as herei nbefore defined;
~289~

and [err]

sel ected fromthe noieties:

[err]
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t wo

Is selected
| oner al koxy;

and [err]

NHCO- | ower

pharmaceutical ly acceptabl e

[err]
[err]

hal ogen,

N- | ower al kyl

and Lbe-

25
- NH,
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is one when mis one and mis

7. A conpound according to Claim1 selected
n

i's one or two;

q
0, S

[err]
f[err]

| ower al koxy;
hydr ogen,

| oner al kyl,

is selected from
wherein Y is

-l ower al kyl

[&rr]

and‘[err]
sal ts thereof.
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w

H

al kyl
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CHO,
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35
Is the noiety:
~295~

10 [err]

fromthose of the fornul ae
[err]
is the noiety:

Y

30
-342-
wherein Ar

suexb 005’'GGv: (8)aubtom Apod Z=U .SIVY TAISNALVYIAIAH X ISNOINVINOLS

LT SLT 8sT
14°] LT LT 89T 18T 200
. 0T 29T ZST
6y FA ¢ T 291 8vT 00¢ T0°0
: 1 A% YLT 091
6% ST 9T T9T 123 A _ ¢0’0
TT 99T GST
£S 1T TT 961 R ) A o ove 10°0
9T 9LT 09T
14°] S°¢tl TT L9T 98T ¢0°0
0T 891 8ST
£S TT Zt 291 08T 08T T0*0 ©
_ 1T SLT 142" mW
69 S*'1T EA 29T 06T . 20°0
133 ZyI TET =
14341 S°0T 0T - 69T 6%T (1A TO*0 -3
IT . €Lt 29T 1197
8S S°ST 0z LLT LST 20°0 ~
8 89T 09T
6¥ (4 9T oLT 1 4°1Y 06 TO*O :
. IT ~ TLT 09T i
cL 0T 0T Z91 ¢ST 20°0
6 L9T 8ST
(4] 6 6 09T TST 09 10°0
1T 691 84T ‘
19 S*'¥1l 8T 891 0ST 20°0
9 <91 98T :
c9 6 T LST Svtl ot T0°0 *A'T OT ¥8E°ONXI
LE 06T €ST .
LE LE (444 Syt : z0°0
€2 89T SYT
g°¢ce | 24 G991 VT 0 T0°0 TOALNOD
‘AT
UoTITATUUT abuetyd obueyd SYA 0V SVA 91039d 980d B/ - -(By/but)
2 Gmaho>< Qmﬂommwﬁ TOXJIU0D a180d C.mz 89800 SVA 980 .




v

smexb 05G50Ly: (8)aubtea Apod Z=u SLVY FAISNALIAIXAH XISONOINVILNOLS

) ve 09T 9¢T
> 8¢ §°2¢ 12 LET 9TT ¢zo°o
T 4 SST o€t
< 144 0z ST 0€T STT oog T0°0
LT 691 (41
5 ov S*12 9t 9€1 0ZT z20°0
o : 0z TST TET
o 0s 8T 9T 0ET 1291 ove 10°0
= 114 6ST 6LT
a3 vy 0z 0z 62T 60T z0°0 :
B Tt zst TV :
89 S*1IT zT vet ZIT 081 T0°0
—_ 0z L9 LYY R
W €S LT 1 21 LTt €1t Z0'0 B
m 0T, . sST SYT “ieal R
o 9L S'8 L LeT 0zt 0zT T0°0 &
= 8T oLt ¥ST ot
114 §°92 S¢ (441 L8 z0°0 W =
s 141 99T ZST =l oo
= " Ly 6T ve . | yit 06 06 10°0 = o~
O & . LTt TLY ¥ST =
= . 2L ot 3 TET . 821 20°0 =h
” ve vLT 0ST
" 62 G°6¢ Lz 6€T 4 09 T0°0
— 91 691 €ST .
—L0 v9 €T (1} 441 ZET 200
o™ 8 86T 0ST
- VL G°6 1T TET 0zT o€ . T00  *A*F OT LOV°ON"XX
2 6Y L0z 8s1 .
9¢ €C 142 TET 20°0
o €€ 12:1 TST
o 9¢ 6¢ GET 96 0 10°0 TOYLNOD
AT
UoTITATUUI  ebueyd ebuwyd SVA 193JY SVYA ©I03F0d 9soq bx/ mn-T (B /bu)
3 ebexaay osuodsey JoI3u0d 3804 UTH 9so0d SVA aso(q
o
AN LD
(q\]
x. .
S
, W =
22



[err] 30 ~wherein cycloalkyl is defined as [err] cycl oal kyl,

cycl ohexenyl or cyclopentenyl; [err] is independently sel ected from
hydrogen, . [err]
32,170-01
Title: VASO s
0 (¢] G
' ABSTRACT
14 Tricyclic diazepines of the formula:
A—B

wherein A, B, D, E, F, Y and Z are defined in the
specification which compounds have vasopressin and
oxytocin antagonist éctivity.



35 . ' [err] [err] -O-lower alkyl [err]; qis

< one or t wo; [err] is independent [goh T
hydrogen, [err] and [err] 15 and (b) fiﬁﬁﬁvﬁ i6f mul a:
[err] - . 20 wher¢in J is Ra, |pwer
al kyl [err] branched or unbfadriched, |ower &l eny8 JaN dogbr pnghed
or unbranch- ed, Olower alkyl [err] branched or unbranched,

-0-l ower al kenyl [err] branched or unbranched, tetr#-

Table X}t

Blndlng Aszsay to Rat Hepalls V¥V, Receplors and Rei Kidney

Wedullary Yy Receapiors or *Blindling to ¥, Recspior Sudblype In Human

Plalsiel cnd **Blndling to Wembranes of Wouse Flbroblaost
Call Line(LY~2) Trenafecied with the c¢DNA Exproasing lhe

Humaa Y, Receptor v, Vz
Ex.No. Slruclurse 1Cgo M) dCg {pN)
N ~
1 0.087 0.029
K
0
F v
:ZZL\[::::I\\ 8
NH-C-/ \
N ~
2 R 0.0186 0.022
9]
OCH,

3 " 0.038 0.004

CH,y

1
HH-C~ 7\



hydr of uran, tetrahydrothi ophene, or [err] wherein Kis 25 (C1-&3)

may

Jd ower al koxy, hal ogen, tetrahydrofuran, tetra- hydr ot hi ophene or
the heterocyclic ring noiety: wher ei n - :
sel ected from carbon or ni trogen and mhereiﬁﬂﬁ%éi}ﬂﬂﬂ@hs

be optionally substituted with hal ogen, [erjr]

hydr oxy, ———=COtower alkyl [err] CHGL1Ierr] l{o

[err] | ower alkyl as her ei nbeflote r

i ndependent | y m“mﬂmll“‘“e’mﬂ“ from hydrogen, [err] 323

| ower al koxy a jar g (c) a noiety of ghe formul a:

S AU re pe
-NCOAr®, —~CONAr', —-NCOCH,Ar’, —-NCONAr',

R

-CH,COAr", -NCO-(CH,) ~cycloalkyl;

R! R
Rﬂ -
-i-soz—<f S> , -i-sozéuz——<f;:§> ,
R2 . Rz
R! RY
1
Wy iy
+/ ] - +/ |
R2 R2

-NHSO,—lower alkyl(C,-C,) straight or branched,

~NHSO,-lower alkenyl(C,-C,) stralght or branched,

ar e



[err] and [err] are as hereinbefore defined; and Ar' is selected
fromthe noieties: R8 R8 wherein X is
selected fromO0O, S, NH, [err] [err] is selected fromhydrogen [err] |ower
alkyl, [err] Iower alkoxy, and hal ogen; [err] is sel
| ower al kyl [err] halogen, Olower alkyl [err] [err

sel ected from hydrogen, |oweratkyt [err] =3 ower

:?Z%I_wver al kyl [Tm,i!lmlyﬁihmﬁnm[err] Eerr] Olo

D
: }
N g

\
G—F
b
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-ca), CHO, (cl-c3)lower alkoxy,
~co2-1ower alkyl(cl-cs), and Ra and Rb are as
hereinbefore defined; . o
(d) a moiety of the formula:

?.
-N-CO(I:HAI”
Il
vhereln R, Is selecled from hatogan, (C,~Cy)
lewsr alkyl, -0-lover alkyl{(C -C4), OH,

.0

Al

-0-C-lower alkyl(Cy~C5)s~S-Tover alkyl(Cy-Cg),

~Ry

-S“‘(c“z)z-n\g .

b

—%s Hy.n e

3

.

and R+ R, are as hereinbefore defined;
wherein Ar’ is selected from moieties of the formula:



5 and [err] [err] is selected from hydrogen, halogen

.l owner
CHO:- and [err]

i ndependent|ly selected from([err] |ower alkyl,
am no, [err] Iomer alkoxy or— [err] Iomer al ky

fromO0, S, [err}lNI-iCOIo've
| ower al kyl [err] and n ﬁm | 'y accept abl ¢

t her eof .

‘al kyl , hydroxy, [err] 10 £t

Iomeralkoxy g is one or two; [err] a*ﬁEPLACEbﬁ%ﬁISHEEE
y
afgy'rw ?9?]

<

& @« 38

wherein W’/ is selected from O, S, NH, N-lower alkyl-
(cl-c3), NHCO-lower a;kyl(cl-c3) and Nsozlower alkyl-
(cl-c3):

R7 is selected from hydrogen, lower alkyl(cl—CB),
halogen, O-lower alkyl({(cC -c3) and CF

R8 and R are independently selected from hydrogen,
lower elkyl(cl c3), -S-lower alkyl(cl—c3), halogen,
-NH-lowexr alkyl(cl-c3),-OCF ~-0H, ~CN, -S-CF -NO
-NHZ’ 0—lowera1kyl(cl—cs),

3’ 3’ 27

I
-0-¢-(C4~C;) lower aikyl,

and CF3 and;
R10 is selected from hydrogen, halogen and lower alkyl-
(Cl~C3), and the pharmaceutically acceptable salts,

esters and pro-drug forms thereof.

rrr*




-35 | 9. A pharnaceutlcal conp05|REEhAGEhﬁmﬂ'SHEET

treating diseases characteryged by excess renal re- absorptTon of |wat er
as well as congestlve heart faiTure, tiver cirrhogi{g, gngﬁP
as on

syndronme, central ries, lung dijse it em a
in a mammal conpri sing H]ﬁm EHD’, @Eﬂﬁceut I cal ¢ ar+etr—eafe—eah—
effecti ve anobunt of a compoun -315- 10. A conpound as
claimed in any one of claims 1 to 8 for use in treating disease.
characterized by excess renal reabsorption of water as well as congestive

heart failure, liver cirrh@sisA FopposndcasgrRuddns, teefladr desedastedst em

injuries, |ung i gasenssd Brp%@t FRPnd1he;a mamal . 11. A
process for prepari ng a conpound of t he fornul a:

& oee T,
“

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
(C1~CB) lower alkyl, halogen, amino, (cl-c3) lowver
alkoxy and (C ) lower alkylamlno,
R} is the m01ety°

0

1]

-CAr

wherein Ar' is the moiety:

RS
RS
SOSENRCS
- or
X
R

R® is selected from (a) moieties of the formula:



wherein Y is a noiety selected from [err] wherein n Is an integer fromO

.to 2, A-Bis a noiety selected from
- 348- mherefﬂ—ﬁrks—aﬂ—fﬁ%egef fron11 to 2 provided that when
Yis [err] nis so be zero an n s zero, .m
may al so be three prm”"mmm” 'MU,Men Y is [err] - and nis
2, mmy not be two; ty337- 10 +epeSent s
(1) fused phenyl or fused substitfuted phen REE&A@ENE%M&SHEET
substituted by one or two substitu- ents se¢l - )
| ower al kyl, ha@gpe@ maleRy, ofd the formhdmr:] | ower al kxy, £ r
al kyl am no; (2) b 5-menbered aromatic (uns#t @d)khgﬁe rocyglic
ring
?b
-N-C0J

wherein J is R, lower alkyl(C3-c8) branched or
unbranched, lower alkenyl(cl-ca) branched or unbranch-
ed, O-lower alkyl(cl-ca) branched or unbranched,
-0-lower alkenyl(cl—cs) branched or unbranched, tetra-
hydrofuran, tetrahydrothiqphen%, or -CHZ-K wherein K is
(cl—c3) lower alkoxy, halogen, tetrahydrofuran, tetra-
hydrothiophene or the heterocyclic ring moiety:

wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (cl-ca)lower alkyl, hydroxy,
-CO-lower alkyl(cl-ca), CHO, (01—03)lower alkoxy,’
-Coz-lower alkyl(cl-c3), and R_ and Rb are as
hereinbefore defined; R* and R® are independently
selected from hydrogen, (Cl-c3)1ower alkyl, (cl-c
lower alkoxy and halogen; : )

(¢) a moiety of the formula:

)



havi ng one heteroatom selected fromO, Nand S; (3) a 6- menber ed

aromati ¢ (unsaturated) heterocyclic ring havi ng one nitrogen
atont (4) a 5 or 6-nenbered aroma- 20 tic (unsaturated) heterocyclic
ring having two nitrogen—---.-—— —__atons; (5) a 5-nmenbered aronatic
(unsaturated) hetero- cyclic ring having OrBFP QEE@&%ES T
together with ,’ ’Hﬂ"@mi gen or3xmwe sul f Bkl he 5
or 6- nenber H' ings are optionalfly substitut-§2p
ed by [err] Iovver al kyl, al'bgé'n r Ferr] |ower- 18214001999
t he noiety: s a five menbered ar tic(unsaturat gd
fused nitrogen containing heterocyclic ring wherein D, E and| F
are 35 sel ected from carbon and nitrogen and erein fhe
carbon atons may be optionally substituted by a substi t uent
sel ected from hal ogen, [err] Iomér al kyl, hydr oxy,
[err] ~N-COCHAF *
Rl
whereln R, Is selected from halogen, (C,-Cy)
lower alkyl, -O-lover alkyi(C,~Cy), OH,
.0
] :
~0~C-lover alkyl(Cy;-Cg),-S-lover alkyl(C,~Cy),
-s-(cn,),-n(“*
R, *
-RH(CHy) -con® -o-(cu,),u<:"
R, ! R
and R,s R, are as hereinbefore defined;
and Ar’ is selected from the moieties:
R8 . R8
RS s
- w'
RQ
%herein X is selected from 0, S, NH, NCH3, NCOCH3;
R5 is selected from hydrogen, (c - 3)lower alkyl,
(C -C )1ower alkoxy, and halogen,
R’ is selected from hydrogen, Iower alkyl(cl c3),
halogen, O-lower alkyl(c ) and CFq;
R® ana R’ are independently selected from hydrogen,
lower alkyl(cl-c3), -S~-lower alkyl(cl—CB), halogen,
-NH-lower alkyl(cl-CB), —OCF3, -0OH, -CN, —S-CF3, -NOZ,

—NHZ, O-lower alkyl(cl-c3),



-CHO, anmino, [err] loweral koxy and [err]lower alkyl- am no;

R3 is a noiety of the fornula 10 - Wwherein Ar is a noiety
selected fromthe group consist- 15 i ng of 25

wherein X is selected fromO0, S, NH, [err] =319- Jerr] is selected from
hydr ogen, |ower alkyl [err] -CO 30 | ower al kyl [err] -3 T

. AR

-O-C-(C|-CJ) *

and CFB:

R is selectea from hydrogen, halogen, (cl-c3)lower
alkyl, hydroxy, COCl,, COCF,, '

0

I /lb

~C-0-lever elkyi{C,~C;), -(cn,)‘u\‘l .
]

“(cuz)“'O ’ 'f‘m:).‘O . -(CH;)‘-I 0,
-(cu,),-c-xcvor sikyi{c -¢5), ~(Cﬂz)‘08.

0
11

—C—lewsr alxpl(Cy=C3) , ~CH;=N N , =CH,=X /}
"o 1INy
X X=— .

[\ 7\
-Cﬂx-x\?!l » -CH:-R\?I . -(CH:)‘-I Nl‘ »

~(CH;) o~ X x-{<:::>
YN/

CHO, and (c1~03)lower alkoxy; g is one or two;

. W’ is selected from O,
S, NH, N-lower alkyl(cl-c3), NHCO-lower alkyl(cl-c3)
and NSO, ~-lower alkyl(cl-c3), and the pharmaceutically

acceptable salts thereof.
3. A compound according to Clain 1 selected

from those of the formulae:

!

x!? / ‘ s /

" ROl L [REPLACEMENT SHERT
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wherein m is one or two; and




--350- ; _ [err] [err] |ower alkyl

Jerr] are independently 15 sel ected from hydrogen, [err] | ower
al kyi , [enp}-lewer akkoxy‘aﬁﬁ hal ogen; : [err] is
selected from hydrogen, [err [err] lower alkoxy and
hal ogen; [e tl “H‘ ﬁﬂl “ i\rom_@%_rm eties—of the formila: 20
25 REPLACEMENT SHEET
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’;a

—H—CO?HAr’
R

e
wherein R, Is selected from halogen, (C,-Cy)
fower clkyl, ~O-fower alkyl(C,-Cg), OM,

0

l

~0-C-lower alky!l(Cy=Cyg),~S-lower alkyl(Cy-Cy),

R
~s={CH,),-N "
Ry

R
Ry ~o-(ehy) N °

Rb _ Ry

~NH(CH,) ~CONT

and Ra, Rb are as hereinbefore defined;
Ar’ is selected from the moieties:

RS RS
RS

_RS
wherein X is selected from 0, S, NH, NCH3, NCOCH3;
wherein R° is selected from hydrogen (cl-c3)lower
alkyl, (Cl—c3)IOWer alkoxy, and halogen;

R’ is selected from hydrogen, lower alkyl(cl-c3),
halogen, O-lower alkyl(c ) and CF

R® and R% are 1ndependently selected from hydrogen,
lower alkyl(cl-c3), -S~-lower alkyl(cl C3), halogen,
-NH-lower alkyl(cl—CB), -OCF,, —OH, -CN, -S-CFa, ~NO
-NHZ, O-lower alkyl(cl~c3), '

21



30 . 35 -351- [err]
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selected from hydrogen, (Cl-ca)lower alkyl, (Cl-c3)
lower alkoxy and halogen:;
(c) a moiety of the formula:

REPLACEMENT SHEET
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-H-CO(‘ZHAr '
R

]
vhereln R, Is setected from halogen, (c‘-c,)
lower alkyl, -O-lower alky!(C,~Cy), OH,

Q

~0-C~lowsr alkyl(Cy~Cy),~S~lower alkyl{C,-C3),

7

Ry

"y =0~ (CH,) ;N
R

~NH(CH,) ~conZ
Rb

and Ra' R, are as hereinbefore defined;
and Ar’ is selected from the moieties:

RE RE
RS q

R® Y

whereln X is selected from O, S, NH, NCH3, NCOCd ;

R 'is selected from hydrogen (c c3)lower alkyl,

(C1 3)lower alkoxy, and halogen,

R’ is selected fronm hydrogen, lower alkyl(cl—cs),
halogen, O~lower alkyl(c -) and CF,;

R and R9 are,f@denendently selected from hydrogen,
“f3), ~S-lower alkyl(c -C ), halogen,

1 -C,), —OCF;, —OH, -CN, ~$-CF,, -NO,,




wherein cycloal kyl is defined as [err] cycloal kyl, cycl ohexenyl or

Forr] o0l owr alkyl [err]  q s omeor o two:|REPLACEME ﬂﬁ“ﬁi L
i ndependent|y sel ected from hydrogen, [err] and ferr| and a
noi ety of the formul a: 25 ~332- 18 .1AN 1999
fa
secognars | VNI

vhereln R, Is selected from halagen, (c,-c,)
tower alky!, -O-lower alkyl(Cy~Cy), OH,
o -

l

—0-C-lower alkyl{C;~Cy),~S-lowsr alkyl(C,~Cy),

R
Ry

R
-KH(CHy)g=CONT® - —0-(eHy) N N
b Rb

and Ra' Rb are as hereinbefore defined;
and Ar’ is selected from the moieties:

R R
RS

RS ’ W

wherein X is selected from O, S, NH, NCH,, NCOCH,

Rs is selected from hydrogen, (C c3)1ower alkyl
(cl—c3)1ower alkoxy, and halogen,

R’ is selected from hydrogen, lower alkyl(c C,),
halogen, o-lower alkyl(c c3) and CF,:

R and R are 1ndependent1y selected from hydrogen,
lower alkyl(c1 c3), ~S-lower alkyl(cl-cg), halogen,
~NH-lower alkyl(cl-c3), -OCF3, -0H, -CN, -S-CFB, -NO

2'
-NHZ, O-lower alkyl(cl-CB),

#p



wherein Ar' is selected fromnoieties of the fornul a: 30 35

= 353- wherein W is selected fromO, S, NH, N1ower alkyl-
[err] NHCO- | ower alkyl [err] |ower alkyl- lerr] [err]
is selected fromhydrogen, |lower alkyl [err]
Ol oweral kyl [err] [err] are ind_e_p_)e@_dently H’ mwmuuﬂluﬂl’
hydr ogen, | ower alkyl [err] -S-lower alkyli [err$ hal ogen, +10
-NH-lower alkyl[err] -OH, -CN, [err] [err] OJ1ower alkyl[err]
and [err] and '
R 11
S Y\
N
R12 / —_
RS )

vherein Y is -(CHz)n-;
.M is one when n is one; and m is one or two when n is .
zZero;
R3 is the moiety:
0
-l
-CAr

wherein Ar is the moiety:

6 .,
R™ 1s selected from (a) moieties of the formula:



[errj I's selected from hydrogen, hal ogen and | ower al kyl - [err]
whi ch conprises reacting a conmpound of the fornmul ae: 20
"wWith a conpound of the fornmula: 30— . wherein Qis a hal ogen or

Carsoui e a8 3ffzrﬂlilmllllﬂlgulltlmd ;ﬁﬁ§: e or' TRBPLACEMENT SHERT n o
E)324- ' 12. The gonpound accordlng tonglclﬁ '

18JAhlﬂm9

Te
~K=~COCHAr"
R

L
wvhareln R, 13 selecied from halogen, (C;~Cy)
lover alkyl, ~O-lover alkyl(C,=Cy), OH,

0

]

—0-C-towsr alkyl{C,-Cg),~-S~lover alkyi{(C,~Cs},

R
"s“(cgz)z-"\ ’ .
Ry

R
-xu(cu,),-con::a' S (cuz),

and Ra, Rb are as hereinbefore defined;
and Ar’ is selected from the moieties:

R8. RB
R g
R
W
RQ
whereln X is selected from O, S, NH, NCH3 and NCOCH

R is selected from hydrogen (C )lower alkyl,

(c )lower alkoxy, and halogen,

R’ is selected from hydrogen, lower alkyl(c1 ca),
halogen, O-lower alkyl(C ) and CF,;

R® and R’ are 1ndependently selected from hydrogen,
lower alkyl(c1 C3), ~S~lower alkyl(cl~03), halogen,
~NH-lower alkyl(c ), -OCF,, -OH, -CN, -S-CFS, -NO

3

-NH,, O- lower alkyl(Cl-C3):

2l



N-[4-(5H pyrrol o[ 2,]-c] [1,4]benzodiazeﬁin-10 (I'1'H).

.yl carbonyl ) phenyl ] - 2, 4-di chl or obenzam de. 13. The conpound
according to Caiml N[4-(5 Hpyrrolo[2,1-c][1, 4] benzodiazepin-10(IIlH)-yl
car bonyl) -3-chl orophenyl™ |=5=fl-uoro=2- nethylbenzanide. 14. The
conpound accordi ng to !

(di met hyl ani no) net hyl @ﬁ@“my hﬂg‘ ol —345-4] REPLACEMENT SHEET
benzodi azepin-10(I1 H)*= hIorophenyI] 5

fl uor o- 2- met hyl benzam de. . The use a s {cljai med
i n any one of clains 1 to 8 in the nanufacture f ﬁ%ﬂ?@ggggg for
the treatnent of disease characteri sed by excesg r I pn of
wat er, congestive heart failureXaliver cirrhosig, nephrotic

syndronme, central nervous systemlndu%gﬁA L ung di Sease ardror

hyponat rem a.
R.

q
wherela R, Is selected from halagen, (C;-Cy)
lower alkyl, -O-lover alkyi(C -Cy), OH,

Q

H

C-lower alkyl(C,~Cy).,~-S~lover alkyl{Cy-Cy),

R

7~

~S=(CHg) =N * |
Ry

Ra /’ b

Rh

and R,, Ry are as hereinbefore defined;
and Ar’ is selected from the moieties:

RS

RS W

and NCOCH. :;

wvherein X is selected from O, S, NH, NCH 37

3? is selected from hydrogen (Cl-c3)lowei alkyl,
(cl-c3)lower alkoxy, and halogen;

R’ is selected from hydrogen, lower alkyl(cl—CB),
halogen, O-lower alkyl(c ) and CF3,

R% and ®? are 1ndependently selected from hydrogen,
lower alkyl(cl-c3), -S~lower alkyl(cl-c3), halogen,
~NH—lower.alkyl(Cl-C3), —OCF3, ~0H, -CN, -S-CF ~NO

37 2!
-NH,, O-lowexr alkyl(C,-C,),



LI
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9. A pharmaceutical conposition 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 Clainm
1.

10. A compound as claimed in any one of claims 1 to
8 for use in treating disease 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.

11. A process for preparing a compound of
the formula:

A—2B

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

0
l 1 .
—CHlowsralkyl(C,-Cy) and —C— REPLACEMENTSIEET
: 18 JAN 1999
A-B is a moiety selected from
-(CH,) N~ and -¥T(CHz)m*

R3 R
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12. The compound according to Claim 1
N-[4-(5ﬂ-pyrrolo{2,l~c][1,4]benzodiazepin-10(11&)-
ylcarbonyl)phenyl]—Z,4—dichlorobenzamide.

13. The compound according to Claim 1
N—[4-(5§—pyrrolo[2,l—g][1,4]benzodiazepin—10(llﬂ)fyl-
carbonyl)—3-chloropheny1]—S-fluoro—z—methylbenzamide.

14. The compound according to Claim 1
N—[4—[[3~[(dimethylamino)methyl]-5§—pyrrolo[2,1—9}[1,4]
benzodiazepin-lO(llﬁ)—yl]carbonyl]~3—chloropheny1]-5-
fluoro-2-methylbenzanide.

15. The use of a compound as claimed in any
one of claims 1 to 8 in the manufacture of 3
medicament for the treatment of disease
characterised by excess renal reabsorption of water,
congestive heart failure, liver cirrhosis, nephrotic
syndrome, central nexvous system injuries, lung
disease and/or hyponatremia.
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