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Title: TBICICLIC OIAZEPINE VASOPBESSIN 
ANTAGONISTS AND OXJTOCIN ANTAGONISTS 

1. Field of the Invention 
This invention relates-to new tricyclic non­

peptide vasopressin antaqonists which are useful in 
treatinq 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 vasoconstriction. 
2. Ba9kqround of the Invention 

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 throuqh two well defined re­
ceptor subtypes: vascular vi and renal epithelial v2 
receptors. Vasopressin-induced antidiuresis, mediated 
by renal epithelial v2 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 antaqonists 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, v1-antaqonists may be therapeutic agents. 
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The blockade of v2 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 ·c 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. v2 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 v2 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
•pasm, cardiac ischemia, renal vasospasm, liver 
cirrhosis, congestive heart failure, nephrotic syn­
drome, brain edema, cerebral ischemia, cerebral 
hemorrhage-stroke, thrombosis-bleeding, abnormal states 
of water retention. 

The f ollowinq prior art references describe 
peptide vasopressin antagonists; M. Manning et al., il.a.. 
~Chem., ll, 382(1992); M. Manning et al., ~ ~ 
Chem., 12., 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., J2l:::gg ~ .ilnsi 
Perspective, ~(4), 217, (May)(1991). P.O. Williams et 
al., have reported on potent hexapeptide oxytocin 



5 

10 

15 

20 

25 

30 

35 

-3-

antagonists [.il.a.. ~. ~., ~, 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, 
~, 579(1991}; Y. Yamamura et al., Br. J. Phapnacol., 
.JJl5., 787 (1992), Ogawa et al., (Otsuka Pharm co., LTD.) 
EP 0514667-Al; JP 04154765-A; EPO 382185-A2; and 
W09105549. carbostyril derivatives and pharmaceuti­
cal compositions containing the same are disclosed by 
Oqawa 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. Williams, EP0533240A; 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. , ~. B,Si. 

~., 12, 3919(1992), ~- ~- ~., .2§,, 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 v2 receptors and exhibit in ~ vasopressin 
antagonist activity. The compounds also exhibit anta­
gonists activity of oxytocin receptors. 
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StJMMABX OF TijE INVENTION 
This invention relates to new compounds 

selected from those of the qeneral formula I: 

wherein Y is a moiety selected from1 -(CH2)n- wherein n 
is an integer from O to 2, 

I 
0 
11 

~CHlow1ralkyl(C 1 -c3 ) and -c-

A-B is a moiety selected from 

-(CH 2 ) N­ml 
R3 

and -N-(CH 2 ) -
I m 
Rl 

wherein m is an inteqer from 1 to 2 provided that when 
Y is -(CH2)n- and n is 2, m may also be zero and when n 
is zero, m may also be three, provided also that when X 
is -CCH2)n- and n is 2, m may not be two; 
and the moiety: 
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represents: (1) fused phenyl or fused substituted 
phenyl optionally substituted by one or two substitu­
ents selected from cc1-c3)lower alkyl, haloqen, amino, 
(c1-c3)lower alkoxy or (C1-c3)lower alkylamino; (2) a 
5-membered aromatic (unsaturated) heterocyclic rinq 
havinq one heteroatom selected from o, N or s; (3) a 
6-membered aromatic (unsaturated) heterocyclic rinq 
having one nitroqen atom; (4) a 5 or 6-membered aro­
matic (unsaturated) heterocyclic rinq havinq two nit­
roqen atoms; (5) a 5-membered aromatic (unsaturated) 
heterocyclic rinq having one nitroqen atom toqether 
with either one oxygen or one sulfur atom; wherein the 
5 or 6-membered heterocyclic rings are optionally sub­
stituted by (c1-c3)lower alkyl, haloqen or ( c1-c3)­
lower alkoxy; 
the moiety: 

is a five membered aromatic(unsaturated) fused nitrogen 
containinq heterocyclic rinq wherein D, E and F are 
selected from ca.rbon or nitroqen and wherein the carbon 
atoms may be optionally substituted by a substituent 
selected from haloqen, (C1-c3)lower alkyl, hydroxy, 
-coc13, -COCF31 

; : 
··--···...;...;i.!..... ..•. ·.· . 
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-(cH 2 ),-o-1owar •••11(c,-c,), 

" -(CH2),- N u 4 , 
\_j 

-<••,>,-·~·~ 
-CHO, amino, (C1-c3)lower alkoxy, (c1-c3)lower alkyl­
amino, CONH-lower alkyl(C1-c3), and -CON[lower 
alkyl(~1-c3 )] 2 ; q is one or two;~ is independently 
selected from hydrogen, -CH3 or -c2H5 ; 
R3 is a moiety of the formula: 

0 
11 

-C-Ar 

wherein Ar is a moiety selected from the group consist­
ing of 
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wherein X is selected from o, 
R4 is selected from. hydrogen, 
lower alkyl(C1-c3), 

co • 

s, NH, NCH3 and NCOCH3 ; 
lower alkyl(C1-c3), -co-

-so2lower alkyl(C1-c3); R1 and R2 are selected from 
hydrogen, (c1-c3)lower alkyl, (c1-c3)lower alkoxy and 
halogen; R5 is selected from hydrogen, (c1-c3)lower 
alkyl, cc1-c3)lower alkoxy and halogen; 
R6 is selected from (a) moieties of the formulae: 

.... 
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r· r· · r· f· r· -ICOAr', -COl&r•, -ICOCN1Ar', -ICOIAr', 

r· 
-ClaCOAr•, -•co-(CR1>.-•1•••••k1la 

J: .•. {}. I 'I ~ .. -¢•' 
-1-SOzCla • 

•• 

i'"-f-¢·~~ _,_, 0 

2 

•• 
~ 

•• 

· 1·11 I 0 £¢11 

-·-· 'I ~~. 
•• 

-••-c-o-••••r •lt11(c1-c1 ) ••r••t•t ., •r••••••· 
0 
II 

-11-C-l•••r altfl(c1-c1) 1tr•l1•t '' ~r••••••· 
-11so1~••••r •ltrt(c1-c1) atr•ltht ar •r•••••'• 

0 
II 

-1a-c-o-11w1r •••••r•(c1-c1) •tr•l1•t ,, •r••••••· 
0 
II 

-11-c-••••r •••••rt(c1-c1) 1tr1r1•t er •r••••••· 
-llS01 -lawar 1lk111t(C1-C1) 1tr111•t ar •rsaahad, 

wher~in cycloalkyl is defined as c3-c6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; Ra is independently 
selected from hydrogen, -CH3 , -c2H5 , 

-(cH2)q-o-lower alkyl(c1-c3) and -CH2CH20H, q is one or 
two, and R1 , ~ and ~ are as hereinbefore defined; 
(b) a moiety of the formula: 
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whe~ein R2 is as hereinbefore defined; 
(c) a moiety of the formula: 

Rb 
I 

-N-COJ 
wherein J is Ra, lower alkyl(c1-c8) branched or 
unbranched, lower alkenyl(c1-c8) branched or unbranch­
ed, O-lower alkyl(c1-c8) branched or unbranched, 
-o-lower alkenyl(C1-c8) branched or unbranched, 
tetrahydrofuran, tetrahydrothiophene, or -CH2-K wherein 
K is (c1-c3) lower alkoxy, halogen, tetrahydrofuran, 
tetrahydrothiophene or the heterocyclic ring moiety: 

D 
-N/ ~E 

\ - I 
C-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(c1-c3), CHO, (c1-c3)lower alkoxy, 
-co2-lower alkyl(c1-c3), and Ra and~ are as 
hereinbefore defined; 
(d) a moiety of the formula: 
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•• I 
-N-COCHAr• 

I 

•• 

'~~ '; . 
··. ,_ 

wherein •• I• •~l11t1d from holo91n. (c1-C1 ) 

l1w1r alkyl. -o-1ow1r olkJl(Ct-C1 ). OH. 

0 
II 

-0-c-1 ower o I tr I (c1-c1 ) .-s-1 ow1 r· 11 I lry I (c1-c1 ), 

-s-(CH2)z-N~:· • -NH(CH2>.-coN::::·· 
• •• • 

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

•• -0·· •• 

'6-•' •• 

Of" ~ I and 
N 

1, 
R 

wherein W' is selected from o, s, NH, N-lower alkyl­
(c1-c3), NHCO-lower alkyl(C1-c3), and Nso21ower alkyl­
(C1-C3); 
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R7 is selected from hydrogen, lower alkyl(c1-c3), 
halogen, O-lower alkyl(c1-c3) and CF3 : 
R8 and R9 are independently selected from hydrogen, 
lo~er alkyl(c1-c3), -S-lower alkyl(C1-c3), halogen, 
-NH-lower alkyl(C1-C3)1 -OCF31 -OH, -CN, -S-CF3, -No2, 
-NH2 , 0-lower alkyl{c1-c3), 

and CF3 and; 
R10 is selected from hydrogen, halogen and lower alkyl­
cc1-c3), and the pharmaceutically acceptable salts 
thereof. 

DETAILED PESCRIP'l'ION OF TUE INVENTION 

Formula I, 
pref erred. 

where~n ~ 

Within the group of the compounds defined by 
certain subgroups of compounds are broadly 
Broadly preferred are those compounds 

is the moiety: 

0 

II 
-CAr 

and Ar is selected from the moiety 

a• 

•• 
R7 

wherein R5, R6 and R7 are as hereinbefore defined. 
Especially preferred are compounds wherein R3 

is the moiety 

0 

II 
-CAr ontl 

Ar is selected from the moiety 
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•• 

•• •• •• •• •• I I I I I 
-MCOAr'. -CONAr', -NCOCH 2A~·. -NCONAr', 

0 
II 

-NH-C-0-lower alkJl(C 1-c1) 1trof9ht or branched, 
0 
11 

-NH-C-lower alkrr(c1-c1 ) atralght oi bronch1d, 

-NHS0 2-low1r alkrl(C 1-c1 ) 1traJ9ht or branched, 

0 
II 

-NH-C-0-lower alkenyl(Ct-Ca) 1tralght or branch1d. 

0 
fl 

-NH-C-lower alk•nyl(C 1-c1 ) atralght or branched. 

-NHS02-lower alkenyl(C 1-c1 ) •fraltht or branched, 

wherein cycloalkyl is defined as c3-c6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; 
Ra and ~ are as hereinbefore defined; 
and Ar' is selected from the moieties: 

-6R: ~Rt 
R 

wherein.R8 , R9 and W' are as hereinbefore defined. 
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Also especially preferred are compounds 
wherein Y in Formula I .is -(CH2)n- and n is zero or 
one; A-B is 

or 

and R4 , R5 , R6 , R7 , R8 , R9 and R10 are as hereinbefore 
defined; and m is an integer from 1-2. 

The most pref erred of the compounds of 
Formula I are those wherein Y is -(CH2)n- and n is one; 
A-B is 

I 3 
-CH 2-N-R 

R3 is the moiety 

0 

II 
-cAr 

Ar is the moiety 

-: .· , 

or 

•• 

•• 
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T· T· f•. f· f• -ICOAr•. -COIAr', -ICOCH1 Ar', -ICOIAr', ,. 
-ca1 coAr•. -1co-(c11>.-•r••••••rt: 

0 
II 

-•a-c-0-1 ••• , olkrt(c,-c,) •• , •• , ••• , ., ••••••• 
0 
II 

-NH-C•l•••r •••rt(c1-c1) 1tral1•t ., •r•••h••· 
-NHS01-l•••r •lkft(c,-c1) 1tral1ht er •r•••h••• 

0 
II 

-1a-c-o-11war atk••r•Cc1-c8) atra11•t er •r••••••· 
a 
II 

-MH-C-l•••r alk••r•(c1-c1) ·1trat1hl er •r•••h•4, 
-1aso1-••••r •••••r•cc,-c,J 1tr••1•t ., •r••••••· 

-(CH2)n-cycloalkyl wherein cycloalkyl is defined as 
c3-c6 cycloalkyl, cyclohexenyl or cyclopentenyl; Ra and 
~ are as hereinbefore defined; 
and Ar' is 

•• 
cW·· 

\.:$( •• 
wherein R5

, R8 and R9 are as previously defined • 
. The.most hiqhly broadly preferred of the com­

pounds of Formula I are those wherein Y is -(CH2)n- and 
n is zero or one; wherein the moiety 

is a fused phenyl, substituted phenyl, thiophene, 
furan, pyrrole or pyridine rinq; 
A-Bis ·--.... · 
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··or 

m. is one when n is one and m is two when n is zero; 
R8, R9, R10, are as 1 2 4 5 7 D, E, F, R I R , R , R , R , 

previous1y defined; 
R3 is the moiety 

0 
II 

-CAr 

wherein Ar is 

•• 

and R6 is selected from. the group 

T· 
•CHaCIAr'. -1co-(CH1>.-•1••••••r•r 

0 
ti 

-11-c-o-••••r •••rt(c1-c1 ) 1tr•l1hl •r •r••••••· 
0 
II 

-•N-C-t•••r •lkJt(c,-c,) 1tret1ht •r •r••••••· 
-•HSOa-••••r •lkJl(C1-Ca) •• , •••••• , ., •• , •• 4. 

0 
II 

-••-c-o-te••r •t•••Jl(c,-c1 ) atr•ftht er hr•a•h•4, 

0 
II 

-•H-C-t•••r •••••r•Cc,-c1 ) •trat1•t •r •r••••••· 

-11101-l•••r alk••r•Cc,-c1) atr•t1ht •r hr•••••4• 

where Ar' is selected from the group 

,J 
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t 

and W', Ra, ~and cycloalkyl are as previously 
described. 

More particularly pref erred are compounds of 
the formulae: 

and 

·wherein the moiety: 

is selected from a 

pyridine ring: 
R3 is the moiety: 

@ 
phenyl, thiophene, furan, pyrrol.e or 

0 

11 
-CAr 

wherein Ar is the moiety: 
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•• 

T· f· f· T· T• -ICOAr', -COIAr', -MCOCH1Ar', -ICOIAr', 

0 
If 

-11-c-o-1ew1r •lkrl(c1-c8) 1tra11•t •r br•••h••· 
0 
II -•H-C-l•••r alkJl(c1-c1) 1lr••1•t ., br••••••· 

-11101-t•••r •lkJl(C 1-c8 ) 1tr•11ht er •r••••••· 
0 
II 

-11-c-o-••••r •lk••r•(c1-c1) 1tr••1•• ., •r••••••· 

0 

" -•H-C-l•••r olt1a11(c 1-c8 ) 1tr•l1ht •r br••••••· 
-11101-le••r •lk••Jl(c1-c1) 1tr1f1ht ar •r••••••· 

and Ar1 is selected from the moieties: 

4·: 4·· 
R 

wherein Ra'-~' R5, R7, R8 , R9 , cycloalkyl and W' are 
as hereinbefore described: 
R11 is selected from hydroqen, haloqen, (c1-c3) lower 
alkyl, hydroxy, 
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0 

II 
-C-lower alkyl(C 1-c 3 ), 

-CHO, and (c1-c3)lower alkoxy; and R12 is selected from 
hydrogen, (c1-c3)1ower alkyl, halogen and (c1-c3)lower 
alkoxy. 

Also particularly preferred are compounds of 
the :formulae: 

aacl 

wherein m is one or two; 
the moiety: 

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

0 

II 
-cAr 

wherein Ar is the moiety: 
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.. •,. .. . ... 
I I I I 

-ICOlr'. -COIAr', -1ctCH1Ar 1
, -ICOMAr', ,. 

-c11coAr'. -1co-(c11)1-•1•l••lkyts 

0 
u 

-11-c-t-l•••r olkrl(c1-c1) atr•lt•t '' •r••••••• 
0 
II 

-11-C-l•••r •••r•(c,-c,) •tr•ltht •r •r•••••'· 
-11101-••••r •••r•(c 1-c1 ) •tr•ltht •r •r•••••'· 

0 
II 

-•a-c-o-••••r •••••r•cc.-c,) •tr••t•t ,, •r••••••· 
0 
II 

-•a-c-••••r •••••rt(c1-c1 ) 1tr••1•t •r •r•••••d, 
-11so1-••••r •••••Jf(C1-c1) atr1r1•t ., •r•••••'· 

(CH2)n cycloalkyl; Ar' is selected from the moieties: 

R' 

wherein Ra,}\,, R5 , R6, R8 , R9 , cycloalk:yl and W' are 
as hereinbefore defined; 
R11 is selected from hydrogen, halogen, (c1-c3) lower 
alkyl, hydroxy, 

0 

II 
-c-1ow1r altr1(c,-c1), 

-CHO, and {c1-c3)lower alkoxy; and 
R12 is selected from hydrogen, (c1-c3)lower alkyl, 
halogen and (c1-c3)lower alkoxy. 

More particularly pref erred are compounds of 
the formulae: 
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RJ 

R3 is the moiety: 

0 
II 

-Clr 

and 

wherein Ar is the moiety: 

•• 

-20-

T· T· T· f • T• -NCOAr', -CONAr', •NCOCH1Ar', -NCONAr•, 

0 
II 

-NH-C-0-lowor alkJl(C 1-c1) •fral1ht or branched. 
0 
II 

-NH-C-lowor 11kJl(C1-c1 ) 1trol1ht or •r1nchtd. 

-NHS02-towor 11kyf (Ct-c1) alratght or br1nohod, 
0 
II 

-NH-C-0-lowor alk•nrl(C 1-C1 ) •tral1ht or branohod, 

0 
ti 

-NH-C-lowor olk•nJl(c 1-c1) •tr1l1ht or branched, 

-NHS01-lowor alkonyl(C1-c1) •tral9ht or bronchod, 

--------------
-i 



s 

l.O 

15 

20 

25 

30 

35 

-21-

wherein cycloalkyl is defined as c3-c6 cycloalkyl, 
cyclohexenyl or cyclop~ntenyl; Ri, is hydrogen; 
Ra is independently selected from hydrogen, -CH3 , -c2H5 
or -(CH2 )~(CH3 ) 2 ; Ar' is selected from the moieties: 

wherein q, Ra' ~, R5 , R7, R8 , R9 , R11 and W' are as 
hereinbefore described; 
R12 and R13 are independently selected from hydrogen, 
(c1-c3) lower alkyl, halogen, amino, (c1-c3) lower 
alkox:y or cc1-c3) lower alkylamino. 

Also particularly pref erred are compounds of 
the formulae: 

and 

wherein m is one or two: 
R3 is the moiety: 

0 

II 
-CAr 

wherein Ar is the moiety: 

· ·. :ierr 
.····_, 
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•• 

•• I 
-CH 2COAr'. -NCO-(CH2).-c1cloalkyl; 

0 
II 

·: .. 

-NH-C-0-lower alkyl(C 1-c1 ) atralghf or •ranched, 
0 
It 

-Nff-C-lower alkyl(C 1-c 1 ) atral9hf or •ranched, 

-NHS0 2-tower alkyl(C 1-C1 ) atrat9ht or branched, 

0 
II 

-NH-C-0-lowtr alkenyl(C1-c1 ) 1trat9ht or branched, 

0 
II 

-NH-C-lower alkenyl(C1-c1 ) atralthf or branched, 

-NHS0 2 -lowor alkonyl(C 1-C8 ) olralght or branched, 

wherein cycloalkyl is defined as c3-c6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; ~ is hydrogen; 
Ra is independently selected from hydrogen, -CH3 , -c2H5 
or -(CH2)~(CH3 ) 2 ; and Ar' is selected from the 
moieties: 

, 
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wherein q, R5 , R7 , R8 , R9 , R11 and W' are as 
hereinbefore defined; . 
R12 and R13 are independently selected from hydrogen, 
(c1-c3 ) lower alkyl, halogen, amino, (c1-c3 )lower 
alkoxy or (c1-c3 )lower alkylamino. 

Compounds of this invention may be prepared 
as shown in Scheme X by reaction of tricyclic deriva­
tives of Formula ls and ~ with a substituted or un­
substituted 4-nitrobenzoyl chloride ~ to give the 
intermediates 2A and a. Reduction of the nitro group 
in intermediates ~ and ~ gives the 4-aminobenzoyl 
derivatives .§A and j,Q. The reduction of the nitro 
group in intermediates 2A, and 2Q may be carried out 
under catalytic reduction conditions (hydrogen-Pd/C; 
Pd/C- hydrazine-ethanol) or under chemical reduction 
conditions (Sncl2-ethanol; Zn-acetic acid; TiC13 ) and 
related reduction conditions known in the art for con­
vertinq a nitro qroup to an amino qroup. The condi­
tions for conversion of the nitro group to the amino 
qroup are chosen on the basis of compatability with the 
preservation of other fUnctional groups in the mole­
cule. 

Reaction of compounds of Formula §A and jl2. 

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 .IA and 112 which are vaso­
pressin antagonists. 

~r . j 
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Reaction of tricyclic derivatives of Formula 
.§A and ~ with either ~ carbamoyl derivative .2 or a 
isocyanate derivative 1.Q gives compounds (Scheme 2) of 
Formula .llA and 11.Q which are vasopressin antagonists 
of Formula I wherein R6 is 

-NHCONAr' 
I 
Rb 

Sc;hge 2 

la 
0 
II • Cl-C-NAr' 

I 
or 

O•C•NAr' 
10 

NHCONAr' 
I 
R· 1 1 a b 

Rb 

--- --- - ------------

. ' ' .. , 
.. ~ 

-·-~a. 

&b 

NHCONAr' 
I 
Rb 

1 1 b 
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Reaction of tricyclic derivatives of Formula 
.§A and .§Q with arylacetic acids, activated as the acid 
chlorides .12,, anhydrides, mixed anbydrides or activated 
with known activating reagents, gives compounds ,l1A and 
1.112 (Scheme 3) • 

Scheme 3 

&a &b 
0 

II 
Cl-C-CHzAr' 

12 

(if;'' _.,D~ ~,,,.,~ N 'E 
N '"E 

z -f.•).::=-r' z -r' , .. .,.f 
Rs R7 •' a1 

NHCOCH 2 Ar' 
NHCOCH 2Ar' 

f 3a 1 3 b 
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The compounds of Formula r wherein Y, A-B, z, 
R1 , R2 and R3 are as defined and the Ar moiety of R3 

(-COAr) is 

may be prepared, as shown in Scheme 4, by reacting an 
activated ester of the indole-s-carboxylic acids lJ. 
with tricyclic derivatives ~ and a,. The indole-5-
carboxylic acids .1i may be activated by preparing the 
anhydride, a mixed anhydride or reacting with diethyl 
cyanophosphonate, B.,B.-carbonyldiimidazole or related 
peptide coupling reagents. As an example, the deriva­
tive ~ may be prepared by the acid l.t and B.,B-car­
bonyldiimidazole in tetrabydrofuran; the solvent is re­
moved and the derivative reacted with ~ or ~ at 100°c 

to 12o.0 c without a solvent. Alternatively, lA and .3..Q 

may be reacted with ll in a solvent such as toluene or 
xylene at reflux temperatures. The activating reagent 
for the indole acids l.i is chosen on the basis of its 
compatibility with the R4 group and its reactivity with 
the tricyclic derivatives lA and JR to qive the vaso­
pressin antagonists .l§A and .1§,Q. 

--· - ---- - -- -- ---

~;-· 

~ >' ... :r .. ,; 
·; : .. 
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scheme 4 
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The compounds of Formula I wherein Y, A-B, z, 
R1 , R2 and R3 are as defined and the Ar moiety of R3 

(-COAr) is 

wherein R6 is 

•• 
17 

G- 2 

_.A. I 

\ I 

·=-· 
may be prepared as shown in Scheme 5 by first convert­
ing derivatives .IA and JR into the intermediates l.1A. 
and l.2l2 and then reacting these intermediates with 
sodium or lithium azide to give the products ,lb.and 
llR· 

. ··-----

---.•. -~--
: t 
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Alternatively, the products .lb and UR may 
be prepared by couplinq tetrazole derivatives of the 
Formula J.2 with tricyclic derivatives 1.A. and ~ (Scheme 
6). The tetrazole carJ)oxylic acids are activated for 
coupling to the tricyclic compounds ~ and .2112. by 
reaction with peptide coupling reagents, by conver­
sion to the acid chlorides, anhydrides or mixed 
anhydrides. 

3a HO 

18a 

Scheme 6 

N 
I \ N 

N._:::: J' 

N 

1 9 

3b 

1 8 b 
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As an alternative method for synthesis of 
compounds of this invention as depicted in Formula I 
wherein Y, A-B, D, E, F and Z are as previously 
described and R3 is 

0 
11 

-CAr 

is the coupling of aryl carboxylic acids ~ with the 
tricyclic derivatives 1A and lll to give ~ and ~. 

The aryl carboxylic acids are activated for 
coupling by conversion to an acid chloride, br~mide or 
anhydride or by first reacting with an activating re­
agent such as U,U-dicyclocarbodiimide, diethyl cyano­
phosphonate and related "peptide type" activating re­
agents. The method of activating the acids ll for 
coupling to the tricyclic derivatives 2A and 112 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 .3.Q. to 
the correspondinq aroyl chloride. The aryl acid 
chlorides .2.2. 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 n, prepared from the aryl carbox­
ylic acids .2.,2., may be reacted with derivatives 1,A and 
lll in pyridine with or without 4-(dimethylamino)pyri­
dine. 

In general, when the aryl carboxylic acids .2.Q. 
are activated with l{,H-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 (1oo0 c to 1so0 c). 
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The starting materials ~ and ~ in the foregoing 
Schemes 1-7 may be prepared as follows. In accordance 
with Scheme a, alkylation of heterocycles of structural 
type ,1i with an alkylatinq moiety such as .2.2 gives 
intermediates .22,. The heterocycle 1i, may contain an 
o-carboxaldehyde tunction or an o-carboxylic and/or 
ester function as shown in Scheme 8. Where the 
intermediate ,a2 (R15=H) contains an a-carboxaldehyde 
group, hydrogenation with palladium-on-carbon gives 
reduction and rinq closure in one step to give ,2.i. 

In derivatives .22 wher~ R15 is an a-carboxy­
lic and/or an o-carboxylic ester function, the inter­
mediate amino acid derivative .2.2. is first isolated and 
then ring closed. The ring closure of derivatives ll 
:may be carried out by heating or by activation of the 
acid ~ction (.2.2.:R15•H) for ring closure. The cyclic 
lactams ~ are conveniently reduced with diborane or 
lithium aluminum hydride to give intermediates .2,2. 
React~on of tricyclic derivatives .3,2 with aroyl 
chlorides (ArCOCl), where Ar is as hereinbefore 
defined, qives diazepines '2· 

Tricyclic derivatives of structural type 2§. 
may be prepared as shown in Scheme 9. Formylation of 
.ll under known conditions in the literature, such as 
Vilsm.eier formylation, gives intermediates 12, which on 
reduction-and ring closure affords tricyclics 12,. 

Where z is a fused substituted or unsubsti­
tuted phenyl group, the procedure gives pyrrolo[1,2-a] 
quinoxalines l§.. These derivatives l§. and 11 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 
qive compounds .ll and n. The compounds .ll and ll may 
be reacted with chlorine, bromine or haloqenating 
reagents such as N-chlorosuccinimide, N-bromosuccin­
imide and the like to give compounds 40 and J.1. wherein 
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R17 is a haloqen atom.. The derivatives ll and ll may 
be formylated and acetylated to give products J.2. and il 
wherein R17 is a CHO or a -coCH3 qroup. Haloqenation, 
formylation and acetylation of derivatives ~ qives 1-
substituted pyrrolo[1,2-a]quinoxalines. The deriva­
tives a, n, il and il wherein a16 is a substituted or 
unsubstituted 4-nitrobenzoyl group are reduced to give 
the 4-aminobenzoyl derivatives !.asi and ~ which are 
reacted with reaqents Ar'COCl, Ar1 CH2coc1 or 

Ar'-NCOCI; 
I ... 

wherein Ar' and ~ are as previously hereinbefore 
defined, to qive tricyclic diazepines ,!!. and ~-
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Scheme 9 Ccont'dl 
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Scbeme 9 Ccont'dl 
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and R6 is a 

0 R fl , • 
-c-N-Ar" 

group, wherein Ra' R5 , R7 and Ar' are as previously 
hereinbef ore defined, are synthesized as shown in 
Scheme 10. The tricyclic derivatives il and il are 
reacted with the mono methyl terephthaloyl chloride .i,l 

to qive the aroylated methyl ester compounds il. and _s. 
Hydrolysis of the methyl esters il. and S gives the 
acids ll and .ll which are activated for coupling by 

conversion to an activated ester or converted to the 
acid chlorides .ll and ~. Reaction of the acid 
chlorides .ll and ~ with the amines, 

•• I 
HN-Ar', 

wherein Ra. and Ar' are as hereinbefore defined gives 
the derivatives ~ and 2§,. 

------ --- .. _ 

t . .,. 

"· .~. ): .. :: _": 
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Preparation of some tricyclic diazepines 
useful for startinq materials for the synthesis of 
compounds of this invention are shown in Schemes 8 and 
9. Other tricyclic diazepines are prepared by 
literature procedures or by methods known in the art or 
by procedures reported for the synthesis of specific 
known tricyclic diazepines. These diazepine ring 
systems discussed below when subjected to reaction 
conditions shown in Schemes 1, 2, 3, 4, 5, 6, 7, 9 and 
10 qive the compounds of this invention. 

The tricyclic diazepine rinq system, 10,11-
dihydro-5H-imidazo{2,1-c} [l,4]benzodiazepine, 

N~ _y-N 
N . 
I 
H 

is reported by G. Stefancich, R. Silvestri and M. 
Artico, ;i. ~. Qlg. ll, 529(1993); ring substitution 
on the same ring system is reported by G. Stefancich, 
M. Artico, F. Carelli, R. Silvestri, G. deFeo, G. 
Mazzanti, I. Durando, M. Palmery, IL Farmaco, xg. ~., 
JQ, 429(1985). 
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The synthesis of 9,1o-dihydro-4H-furo[2,3-e]­
pyrrolo[1,2-a] [1,4]diazepin-9-one 

o:.N 
0 N 

I 
H 

is reported by F. Povazunec, B. Decroix and J. Morel, 
~- Jl§.t.. Qiu. n, 1507(1992) and is reduced to qive the 
tricyclic heterocycle 9,10-dihydro-4H-furo[2,3-e]­
pyrrolo[1,2-a] [1,4]diazepine. 

o:J 
0 i 

H 

The tricyclic 5,10-dihydro-4H-pyrazolo[5,1-c][l,4]­
benzodiazepine rinq system is reported by L. Cecchi and 
G. Filacchioni, l· ~. ~., ~, 871(1983)1 

~9 
I 
H 

The synthesis of 9-oxo-9,10-dihydro-4H-pyrrolo[1,2-a]­
thieno[2,3-e] [1;4]diazepine is reported by A. Daich and 
B. Decroix, .Jml.i. ~·~.Fr~, 360(1992)1 
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~?. 
I 
H 

and is reduced with bor~n-dimethylsulfide to give 9,10-

dihydro-4H-pyrrolo[l,2-a]thieno[2,3-e] [l,4]diazepine. 

~ S N 
I 
H 

Also reported by A. Daich and B. Decroix is s-oxo-4,5-
dihydropyrrolo[1,2-a]thieno[3,2-e] [1,4]diazepine 

N 
I 
H 

which is also reduced to give 4,10-dihydro-5H-pyrrolo­
[1,2-a]thieno[3,2-e] [1,4]diazepine 

---------
.• 
., 

'' 
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Reported by B. Decroix and J. Morel, J.. ~. ~-, .2.§., 

81 (1991) are pyrrolo[l,-2-a]thieno[J, 2-e] [l,4Jdiazepine: 

and F:£9 
S N 

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

s 

.D('P and 

H 

The synthesis of the tricyclic 1,5-benzodiazepine ring 
system, 6,7-dihydro-5H-pyrrolo[1,2-a][1,5]benzodiaze­
pine, has been reported by F. Chimenti, s. Vomero, R. 
Giuliano and M. Artice, IL Famaco, Id.· BQ., n, 
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, 2§., No. 3, 604(1993), and the 
ring system 6,7-dihydro-SH-pyrrolo[l,2-a][l,S]benzodi­
azepine is described. 

·.~ 
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The preparation of 5,6-dihydro-4H-[1,2,4]­
triazolo[4,3-A] [1,5]benzodiazepin-5-ones from 1,2-di­
hydro-3B-4-dimethylamino-1,5-benzodiazepin-2-ones has 
been described by M. DiBroccio, G. Roma, G. Grossi, M. 
Ghia, and F. Mattioli ~. !L.. Kcsl· ~; ll, 489 (1991) • 
Reduction of S,6-dihydro-4H-[1,2,4]triazolo[4,3-&]­
[l,5]benzodiazepin-5-ones with diborane or lithium 
hydride gives the tricyclic 5,6-dihydro derivatives. 

The compounds of this invention and their 
preparation can be understood further by the following 
examples, but should not constitute a limitation 
thereof. 

--
•., 

~-~-.. ~ : 
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Example 1 
N-(4-C5H-Pyrrolor2.1-cJ(l.4Jbenzodiazepin-1oc11H>­

ylcarbonvllphenyl]-2.3-difluor9benzamide 
To a stirred solution of 0.350 q of 2,3-

difluorobenzoyl chloride in 5 ml of methylene chloride 
is added 0.346 ml of triethylUline. After stirrinq for 
3 minutes, o.soo q of 10,11-dihydro-10-(4-aminoben­
zoyl)-5H-pyrrolo[2,l-c] [l,4]benzodiazepine is added and 
stirrinq continued for 72 hours. The reaction mixture 
is filtered and the solid washed with methylene 
chloride. The solid is saved. The combined filtrate is 
washed with water, 2N citric acid, 1M NaHco

3
, and 

brine. The reaction mixture is dried with Na2so4 , 
filtered and evaporated in YACYO to qive 100 mq of a 
solid. The two solids are combined and dried to afford 
790 mg of the desired product as a solid, m.p. 
252-258°c. 

Example 2 

N-r4-<5H-Pyrrolof2.l-c]C1.4Jbenzociiazepin-10<11H>­
ylcarbonyllphenvlJ-2-methoxybenzamide 

To a stirred solution of 0.362 q of 
2-methoxybenzoyl chloride 5 ml of methylene chloride is 
added 0.346 q of triethylamine at o0 c. After stirrinq 
for 3 minutes, o.soo q of 10,11-dihydro-10-(4-amino­
benzoyl)-5H-pyrrolo[2,l-c] [l,4]benzodiazepine is added 
and stirrinq 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, lM NaHco3 , and brine. The reaction mixture is 
dried with Na2so4 , filtered throuqh hydrous maqnesium 
silicate and evaporated in vacuo to qive a solid which 
is purified by crystallization from ethyl acetate to 
give 0.430 q of the desired product as a crystalline 
solid, m.p._ 185-188°c. 
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Example 3 
2-Metbyl-N-[4-CSH-pyrrolof2.1-c]tl.41-

benzodiazepin-1oc11H>-ylcarbonyll­
phenyl]ben11mide 

To a mixture of 1.93 q of 4-[(2-methylben­
zoyl)amino]benzoyl chloride in 15 ml of methylene chlo­
ride, cooled to o0 c is added 1.13 ml of triethylamine. 
A~er stirrinq for 3 minutes, a mixture of i.o q of 
1P,11-dihydro-5H-pyrrolo[2,l-c](l,4]benzodiazepine in 5 
ml of methylene chloride is added. The coolinq bath is 
removed and after about 30 minutes a complete solution 
is obtained. The reaction mixture is allowed to stir 
at room temperature for 48 hours and the volatiles are 
concentrated in vacuo to a residue. The residue is 
dissolved in 100 ml of ethyl acetate and washed with 
water, 2N citric acid, aqueous NaHco3 and brine. The 
solution is dried with Na2so4 and the volatiles concen­
trated in vacµo to give 3.0 g of a residue. A 300 mq 
sample of the residue is purified by thick layer chro­
matoqraphy using 10% ethyl acetate-methylene chloride 
to give 160 mq of the desired product. The remainder 
of the crude material is purified by flash chromato­
graphy using 10% ethyl acetate in methylene chloride to 
qive 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. 212-21s0 c. 

Example 4 
N-r4-C5H-Pvrrolo(2.1-c1r1.4Jbenzodiazepin­

-1oc11H>-ylcarbonyl)phenyl]-2.s-dichlorobenzamide 
To a solution of 414.5 mg of 2,5-dichloro­

benzoyl chloride in 5 ml of methylene chloride is added 
276 µl of triethylamine. After stirrinq at o0 c 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 in vacuo to give a residue which is 
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dissolved in ethyl acetate and washed with water, 2N 
citric acid, lM NaHC03 .and brine. The orqanic layer is 
dried with Na

2
so

4 
and concentrated in vacuo to a re­

sidue which is purified by thick layer chromatoqraphy 
by elution with 1:1 ethyl acetate-hexanes to give a 
residue. The residue is crystallized from ethyl acetate 
to give 220 mq of the desired product as white 
crystals, m.p. 21a-220°c. 

Example 5 
N-r4-C5H-Pvrrolo[2.1-c1r1.41benzodiazepin­

-10(11Hl-ylcarbonyllphenyll-J-metbyl-2-tbi2phene­
garboxamide 

To a solution of 318 mq of 3-methyl-2-thio­
phenecarbonyl chloride in 5 ml of methylene chloride at 
o0 c is added 346 pl of triethylamine. After stirring 
for 3 minutes, 500 mq of the 10,11-dihydro-10-(4-
aminobenzoyl)-5H-pyrrolo[2,l-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 NaHC03 and brine. 
The organic layer is filtered throuqh hydrous magnesium 
silicate, dried with Na2so4 and concentrated in vacuo 
to give a·residue which crystallizes from ethyl acetate 
to afford 400 mg of the desired product as a white 
solid, m.p. 232-23S0 c. 
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Example 6 
H-[4-(5H-pvrrolo[2.1-c](l.4]benzodiazepin­

-1oc11Hl-ylcarbonyllphenylJ-2.4=dichlorobenzamide 
To a solution of 415 :mq of 2,4-dichloro­

benzoyl chloride in 5 ml of methylene chloride at o0 c 
is added 346 pl of triethylamine. After stirring for 3 

minutes, 500 mg of lO,ll-dihydro-l0-(4-aminobenzoyl)-
5H-pyrrolo[2,l-c] [l,4]benzodiazepine is added. The bath 
is removed and the reaction mixture stirred at room 
temperature for 18 hours. The volatiles are con­
centrated in yacuo to give a residue which is dissolved 
in ethyl acetate, washed with water, 2N citric acid, 1M 
NaHC03 and brine. The organic layer is dried with 
Na2so4 , filtered and concentrated J.n vacuo to give a 
residue which is crystallized from ethyl acetate to 
qive 420 mg of the desired product as a crystalline 

0 solid, m.p., 210-212 c. 
Example 7 

N-C4-CSH-pyrroloC2.1-c](1.41benzodiazepin­
-1oc11H>-ylcarbonyllphenyll-2-chlorobenzamide 

To a solution of 347 mg of 2-chlorobenzoyl 
chloride in 5 ml of methylene chloride at o0 c is added 
346 pl of triethylamine. After stirring for 3 minutes, 
soo mq of 10,11-dihydro-10-(4-aminobenzoyl)-SH-pyrrolo­
[2,l-c] [l,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 yacµo to give a residue which is dissolved in 
methylene chloride, washed with water, 2N citric acid, 
lM NaHco3 and brine. The organic layer is dried with 
Na2so4 , 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. 228-23o0 c. 

-------·-· ··- -~ 
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Example s 
N-[4-CSH-pyrrolo[2.1-g]rl.41benzodiazepin­

-1oc11H>-ylcarbonyllphenvJ.J-2-f1uor9benzamide 
To a solution of 314 mq of 2-fluorobenzoyl 

chloride in s ml of methylene chioride at o0 c is added 
346 pl of triethylamine. After stirrinq for 3 minutes, 
soo mq of lO,ll-dibydro-l0-(4-aminobenzoyl)-5H-pyrrolo­
[2, 1-c] [1,4]benzodiazepine is added. The bath is re­
moved and the reaction mixture stirred at room temper-
ature for is· hours. The volatil~ are concentrated in 
ygcuo to qive a residue which is dissolved in methylene 
chloride, washed with water, 2N citric acid, lM NaHco3 
and brine. The orqanic layer is dried with Na2so4 , fil­
tered and concentrated in vacµo to give 620 mq of the 
desired product as a crystalline solid, m.p. 257-26o0 c. 

Exgple 9 
2-Cbloro-N-[4-<SH-pyrrolo[2.1-clfl.41-

J:upizodiazepin-1oc11H>-ylcarbODYllpbenYll­
benzeneacet&mide 

A mixture of 0.273 q of 2-chlorophenylacetic 
acid is stirred at room temperature for 2 hours. The 
volatiles are evaporated in yacuo to a residue which is 
distilled with toluene several times. The residue is 
dissolved in 10 m1 of methylene chloride containing 
0.26 ml of triethylamine and while stirring 0.485 9 of 
10,11-dihydro-10-(4-aminobenzoyl)-5H-pyrrolo[2,l-c][l,-
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, lN HCl, lM NaHco3 
and brine. The orqanic layer is dried and evaporated 
to a residue which is purified by flash chromatography 
usinq 1:1 ethyl acetate-hexane to give the desired pro­
duct as a yellow solid, m.p. 99-l03°c. 

------
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Example 10 
1-c2-Nitrophenyll-lH-pyrrole-2-carboxaldebyde 

To a solution of J.76 q of 1-(2-nitrophenyl)­
pyrrole in 20 ml of N,N-dimethylformamide at o0 c is 
added dropwise with stirrinq 3 ml of phosphorus oxy­
chloride. Stirring is continued for 30 minutes and the 
reaction mixture is heated at 90° c for 1 hour. After 
coolinq to room temp.erature the mixture is treated with 
crushed ice and the pH adjusted to 12 with 2N sodium 
hydroxide. The resultinq suspension is filtered, 
washed with water and dried to qive 5.81 q of the de­
sired product as a light yellow solid m.p. 119°-122°c. 

Example 11 

4.5-Dibyc:iro-pyrrolo-r1.2-a)-guinoxaline 
To a solution of 1.0 q of 1-(2-nitrophenyl)­

lH-pyrrole-2-carboxaldehyde in 40 ml of ethyl alcohol 
and 40 ml of ethyl acetate, under arqon, is added 40 mq 

of 10t Pd/C. The mixture is hydroqenated at 40 psi for 
2 hours and filtered through diatomaceous earth. The 
filtrate is concentrated in vaguo to a residue which is 
dissolved in ether and treated with hexanes to qive 
0.35 q of the desired product as a beiqe solid m.p. 
l08°-110°c. 

lxample 12 
4-[C2-Methylbenzoyllamino]benzoic acid 

.A mixture of 43.42 g of ethyl 4-aminobenzoate 
and 40.8 q of 2-methylbenzoyl chloride in 150 ml of 
dichloromethane is·cooled in an ice bath and 26.56 q of 
triethylamine is added dropwise. After the addition, 
the solution is stirred at room temperature overnight. 
The mixture is poured into water and the orqanic 1ayer 
separted. The organic 1ayer is washed with water, lN 
HCl, 1M NaHC03 and dried over Na2so4• 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. 110-11s0 c. A mixture 
of 50.7 q of the preceding compound in 280 ml of ethyl 
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alcohol and 55 ml of lON NaOB is refluxed for 5 min­
utes. 'l'he mixture is cooled to room temperature, di­
luted with 200 ml of water and acidified with concen­
trated hydrochloric acid (pH 1-2). The mixture is fil­
tered and the solid washed with water and dried to qive 
51 q of the desired product as white crystals, m.p. 
270-27S0 c. 

Example 13 

4-[(2-Metbylbenzoyl)aminolbenzgyl chlgride 
A mixture of 10.3 q of 4-[(2-methylbenzoyl)­

amino] benzoic acid and 32 ml of thionyl chloride is 
refluxed for 1.5 hours. The solution is concentrated 
in vacµo. Toluene is added and the solvent removed J.n 
yacuo. Toluene is added and the mixture chilled and 
filtered to give the desired product as a yellow solid, 
135-141°C. 

Example 14 
2-Mgthyl-N-C4-Cpyrrolor1.2-a]quinoxalin-5C4H>­

ylcarbonvl>phenyl.Jbcnzamide 
A mixture of 0.51 q of 4-[(2-metbylbenzoyl)­

amino]benzoyl chloride and 0.36 g of 1,11 -carbonyldi­
imidazole in 6 ml of tetrahydrofuran is stirred at ro01/l 
temperature for 1 hour. To the reaction mixture is 
added 0.17 g of 4,5-dihydropyrrolo-[1,2-a]-quinoxaline . 
followed by beating at reflux for 60 hours. 'l'he 
volatiles .are concentrated in yacµo to a residue which 
is dissolved in ethyl acetate. The organic layer is 
washed with l~ Bel, lM NaHco3 , brine, dried with Na2so4 
and filtered through hydrous magnesium silicate. The 
volatiles are concentrated in yacuo to a residue which 
is cbromatoqrapbed by elution with 1:2 ethyl 
acetate-hexanes to give 0.14 q of the desired product 
as a white solid, m.p. 206-207°c.; 
MASS SPEC (CI) 408(MB+). 

--·-··--··· 

. . ~ ' ·:! l." -

i! ~. 
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Table r 
The followinq Examples are prepared using 
the conditions of Example 14 with the 
appropriately substituted aroyl chloride 

compound 
N-[4-(pyrrolo[l,2-a]quinoxalin­
-5 (4H)-ylcarbonyl)phenyl]-2-
chlorobenzamide 

N-[4-(pyrrolo[l,2-a]quinoxalin-5(4B)­
ylcarbonyl)phenyl]-2,5-dichloro­
benzamide 

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

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

N-[4-(pyrrolo[1,2-a]quinoxalin-5(4H)-· 
ylcarbonyl)phenyl]-2-methyl-4-chloro­
benzamide 

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

N-[4-(pyrrolo[l,2-a]quinoxalin-5(4H)­
ylcarbonyl)phenyl]-2,3-dimethyl­
benzamide, m.p. 216°-220°c 

. : 
1 

~ . ; 
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Table I Ccont'd) 

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

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

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

N-(4-(pyrrolo[l,2-a]quinoxalin-5(48)­
ylcarbonyl)phenyl]-2,6-dimethoxy­
benzamide 

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

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

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

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

N-[4-{pyrrolo[l,2-a]quinoxalin-5(4H)­
ylcarbonyl)phenyl)-2-methyl-3-
thiophenecarboxamide 
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':able r Ccont'dl 
Example 

No. 

31 

32 

33 

34 

35 

36 

37 

COJllpoq 
N-[4-(pyrrolo[1,2-a]quinoxalin-5(4H)­
ylcarbonyl)phenyl]-3-methyl-2-
thiophenecarboxamide 

N-[4-(pyrrolo{1,2-a]quinoxalin-5(4B)­
ylcarbonyl)phenyl]-2-methyl-3-
turanecarboxamide 

N-[4-(pyrrolo(l,2-a]quinoxalin-5(4H)­
ylcarbonyl)phenyl]-3-methyl-2-
turanecarboxam.ide 

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

N-{4-(pyrrolo[1,2-a]quinoxalin-5(4H)­
ylcarbonyl)phenyl]-2-chlorobenzene­
acetamide 

N-[4-(pyrrolo(l,2-a]quinoxalin-5(4H)­
ylcarbonyl)phenyl]-2-:methylbenzene­
acetamide (yellow foam); Anal. Calc'd 

tor C27H23N302: c, 76.9; H,5.5; N, 
10.0; Found: c, 75.6; H,6.0; N,9.4 

N-[4-(pyrrolo[1,2-a]quinoxalin-5(4H)­
ylcarbonyl)phenyl]-2-methyl-3-
thiopheneacetam.ide 

Example 38 
N-C2-Nitr9benzoyllpyrrole-a-carboxaldebyde 

To an ice bath cooled solution of 5.6 q ot 
2-pyrrolecarboxaldehyde in 40 ml of tetrahydrofuran is 
added 2,4 q of 604 sodium hydride in mineral oil. The 
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temperature elevates to 40° c. After stirrinq for 20 
minutes a solution of 11.0 g of 2-nitrobenzoyl chloride 
in 20 ml of tetrahydrofuran is added dropwise over 20 
minutes. After stirrinq in the cold for 45 minutes, 
the reaction mixture is poured into ice water and ether 
then filtered. The cake is washed with additional 
ether. The two phase filtrate is separate and the 
ether layer dried and concentrated in yacuq to qive 10 

g of a residue as a dark syrup which is scratched with 
ethanol to qive crystals which are collected by fil­
tration, washed with ether and then dried to afford 3.2 
q of solid, m.p. 95-99° c. 

Example 32 
10,11-Dihydro-5H-pyrrolo[2,1-~][l,4]benzodiazepin-5-one 

A mixture of 1.5 g of N-(2-nitrobenzoyl)­
pyrrole-2-carboxaldehyde in 50 ml of ethyl acetate, 2 

drops of concentrated HCl and 0.3 g of 10% Pd/C is 
shaken in a Parr apparatus under hydrogen pressure for 
1.75 hours. The mixture is filtered, 0.4 g of 10' Pd/C 
added and the mixture shaken in a Parr apparatus under 
hydrogen pressure for 2 hours. The reaction mixture is 
filtered through diatomaceous earth and the filtrate 
concentrated in vacuo to give 1.0 q 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. 

Example 40 
2-Methyl-N-r4-CC5~oxo-5H-pyr~olo[2,1-c]­

[1,4]benzociiazepin-1oc11Hl-yllcarb9nv1Jphenvll­
benzamide 

To a stirred solution of 107 mq of 10,11-
dihydro-5H-pyrrolo[2,l-~] [l,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]benzoyl chloride and stirring continued for 
6 hours. The volatiles are removed in vacuo to a 
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residue which is purified on thick layer chromatography 
plates with 7:3 hexane-ethyl acetate to afford the de­
sired product as a foam. 

Example 41 

N-[4-C3-Chloro-S1-pyrrolor2.1-c]fl.4Jb9nzodiazepine-
10(11H>yl9arbonyllphenylJ-2-methylbenzamide 

To an ice-water cooled suspension of 211 mq 
of 2-methyl-N-[4-(5H-pyrrolo[2,l-c][l,4]-benzodiaze­
pin-10(11H)-ylcarbonyl)-phenyl]benzamide in s 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 yaqµo to give a foam which 
is crystallized from ethyl acetate-hexane to qive 157 

mq of the desired product as an orange-pink solid, m.p. 
185-187°C. 

£xample 42 
2-Metbvl-N-[4-(1-chloropyrrolo[l.2-alqµinoxalin-

5(4Hl-ylcarb9nvl)phenyllbenzamide 
To an ice-water cooled suspension of 5 mmol 

of 2-methyl-N-[4-(pyrrolo[l,2-a]quinoxalin-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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Table II 

5 The followinq Examples are prepared usinq 
the conditions of Example 42. 

Example 
HS21 ~gimgynd 

2-chloro-N-[4-(1-chloropyrrolo-
43 [1,2-a]quinoxalin-10 

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

2,4-dichloro-N-[4-(l~chl.oro-
44 pyrrolo-[1,2-a]quinoxalin-15 

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

2,5-dichloro-N-[4-(1-chloro-
45 pyrrolo-[1,2-a]quinoxalin-20 

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

2,3-dimethyl-N-[4-(1-chloro-
46 pyrrolo-[l,2-a]quinoxalin-

' 
25 

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

2,4-dimethyl-N-[4-(1-chloro-
47 pyrrolo-[1,2-a]quinoxalin-30 

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

35 
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Table II Ccont'dl 
Example 

No. Compound 

48 

2,5-dimethyl-N-[4-(1-ch1oro­
pyrrolo-[1,2-a]quinoxalin-
5(4H)-ylcarbonyl)phenyl]­
benzamide 

Example 49 
3-Chloro-10.11-dihydro-10-C4-nitrobenzoyl­

SH-pyrrglor2.1-c] [1.41-benzodiazepine 
To an ice-water cooled solution of 250 mg of 

10,11-dihydro-10(4-nitrobenzoyl)-5H-pyrrolo[2,l-c]­
[1,4]benzodiazepine in 6 ml of tetrahydrofuran is added 
100 mq 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 in 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. 119-12s0 c. 

Example 50 
3-Chloro-10.11-dibydrq-10-C4-aminobenzoyl)-5H­

pyrrolo[2.1-c1 r1.4Jbenzodiazepine 
A mixture of 1 mmol of 3-chloro-10,11-di­

hydro-10-(4-nitroaminobenzoyl)-5H-pyrrolo[2, 1-c] [l,4]­
benzodiazepine, 2.s mmol of anhydrous hydrazine, 50 mq 
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 qive the desired product as a solid. 
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Example 51 
N-C4-C3-Chloro-5H-pvr;olor2.1-cJ[l.4Jbenzod1azepin­

lOC11Hlylqarbonyl)phenyl]-2-metbylbenzamide 
A mixture of 1 mmol of 3-chloro-10,11-di­

hydro-10-(4-aminobenzoyl)-5H-pyrrolo[2,1-c] [l,4]benzo­
diazepine, 2 mmol of triethylamine, and 1.1 mmol of 
2-methylbenzoylchloride in 8 ml of dichlorometbane is 
stirred a~ room temperature overniqht. The mixture is 
washed with water, and lM NaHC03 and dried(Na

2
so

4
). 

The solvent is removed in vacuo to qive a solid which 
is recrystallized from dichloromethane-hexane to qive 
crystals, 185-187° c. 

Table XII 

The f ollowinq Examples are prepared usinq 
the conditions of Example 51 with the 
appropriately substituted aroyl chloride 

Example 

-~· ' 

No. 

52 

53 

54 

; .'. : ~.· ·, ... · ;_ . .. : .· 

compound 
N-[4-(3-Chloro-5H-pyrrolo[2,1-c]­
[l,4]benzodiazepin-lO(llH)yl­
carbonyl)phenyl]-2-chlorobenzamide 

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

N-[4-(3-Chloro-5H-pyrrolo[2,1-c]­
[l,4]benzodiazepin-10(11H)yl­
carbonyl)phenyl]-2,4-dichloro­
benzamide (solid foam), Anal. 
Calc'd for c 26H18cl3N3o 2 : C,61.l; 

H,3.6; N,8.2; Cl, 20.8; Found: 
C,60.0; H,3.5; N,7.7; Cl, 20.3 
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Table III 
Example 

5 
Ho. compound 

N-[4-{3-Chloro-5H-pyrrolo[2,l-c]-
55 [l,4]benzodiazepin-lO(llH)yl-

carbonyl)phenyl]-2-fluoro-
benzamide 

10 
N-[4-(3-Chloro-5H-pyrrolo(2,l-c]-

56 [1,4]benzodiazepin-10(11H)yl-

( carbonyl)phenyl]-2-chloro-4-
methylbenzamide 

15 
N-[4-(3-Chloro-5H-pyrrolo[2,l-c]-

57 [l,4]benzod.iazepin-lO(llH)yl-
carbonyl)phenyl]-2-methy1-4-
cblorobenzamide 

20 N-[4-(3-Chloro-5H-pyrrolo[2,l-c]-
58 [1,4]benzodiazepin-l0(11H}yl-

carbonyl)phenyl]-2,4-dimethyl-
benzamide 

(_. 25 N-[4-(3-Chloro-5H-pyrrolo[2,l-c]- · 
59 [1,4]benzodiazepin-10(11H)yl-

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

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

carbonyl)phenyl]-2-methoxy-
benzamide 

35 N-[4-(3-Chloro-sH-pyrrolo[2,1-c]-
61 [°i,4Jbenzodiaz~pin-10{11H)yl-

carbonyl)phenyl)-2-trifluoro-
methoxybenzamide 
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~Gl.§ lll Ccont'dl 
Example 

5 
No. C9mpound 

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

carbonyl)phenyl]-2,4-dimethoxy-
benzamide 

10 

N-[4-(3-Chlaro-5H-pyrrolo[2,1-c]-
( 63 [l,4]benzadiazepin-l0(11H)yl-

carbonyl)phenyl]-2,6-dimethoxy-
benzamide 

15 

N-{4-(3-Chloro-SH-pyrrolo[2,1-c}-
64 [l,4]benzodiazepin-10(11H)yl-

carbonyl)phenyl]benzamide 

20 
N-[4-(3-Chloro-SH-pyrrolo[2,1-c]-

65 [l,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl]-2,6-dichloro-
benzamide 

(_.-. 25 N-[4-(3-Chloro-SH-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,l-c]-
67 (l,4]benzodiazepin-10(11H)yl-

carbonyl)phenyl]-2-methylthio-
benzamide 

35 N-[4-(3-Chloro-SH-pyrrolo[2,1-c]-
68 [l,4]benzodiazepin-10(11H)yl-

------- carbonyl)phenyl]-2-methyl-3-
thiophenecarboxamide 

--

/ 
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:cAlitl• lXX (cont'd> 
Example 

No. 'ompound 
5 

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

carbonyl)phenyl]-3-methyl-2-
thiophenecarboxamide 

10 
N-[4~(3-Chl.oro-5H-pyrrolo[2,1-c]-

70 [l,4]benzodiazepin-lO(llH}yl-

( carbonyl}phenyl]-2-methyl-3-
furanecarboxamide 

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

71 [1,4]benzodiazepin-10(11H)y1-
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-pyrrolo[2,l-c]-
t. ·25 73 [1,4]benzodiazepin-10(11H)yl-

carbonyl)phenyl]-2-chlorophenyl-
acetamide 

N-[4-(3-Chloro-SH-pyrrolo[2,l-c]-
30 74 [l,4]benzodiazepin-10(11H)yl-

carbonyl)phenyl]-2-metbylbenzene-
acetamide 

N-[4-(3-Chloro-5H-pyrrolo[2,l-c]-
35 75 [l,4]benzodiazepin-10(11H)yl-

carbonyl)pbenyl]-2-methyl-3-
tbiopheneacetamide 

/ 
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Table III Ccont'dl 

Compound 
N-[4-(3-Chloro-SH-pyrrolo[2,1-c]­
[l,4}benzodiazepin-10(11H)yl­
carbonyl)phenyl]-2-methyl-3-
fUranacetamide 

Examp;J.e 77 

l-C2-Nitrobenzyll-2-pyrrolecarb9xaldebyde 
To 5.56 g of 60% sodium hydride in mineral 

oil, washed three times with hexane, is added 300 ml of 
N,N-dimethylformamide under argon. The reaction mix­
ture is cooled in an ice-bath and 13.2 q of pyrrole-
2-carboxaldehyde is added slowly. The reaction mixture 
becomes a complete solution and is stirred for an add­
itional 10 minutes. While stirring, 30.0 q 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 J.n yacuo to qive a 
residue which is stirred with ice water for 1 hour. 
The resulting solid is collected, air dried, then vac­
uum dried to qive 30.64 q of the desired product as a 
tan solid, m.p. 128-1329 C. 

Example 78 
io.11-dibydro-sH-pyrrolor2.1-cJ[1.4Jbenzodiazepine 

A mixture of 30.6 q of 1-(2-nitrobenzyl)-2-
pyrrolecarboxaldehyde and 3.06 q of 10% Pd/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 throuqh a pad of silica qel and the pad washed 
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with a 7:1 hexane-ethyl acetate solution to give 16.31 
g of the desired product as solid, m.p. 145-14a0 c. 

Example 79 

10.11-Dihydrq-10(4-nitrobenzoyll-SH­
pyrroloC2.1-cl Cl.4lbenzodiazepine 

To a solution of 3.3 q of 10,11-dihydro-5H­
yrrolo[2,l-c] [l,4]benzodiazepine in 50 ml of methylene 
chloride under arqon 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, 
1N HCl, NaHco3 , brine, dried with Na2so4 and filtered. 
The filtrate is concentrated in vocuo 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 

q of the desired product as a yellow solid, m.p. 
188-190°c. 

Example so 
10 .·11-DihVdro-10- (4-aminobenzoyl > -5H­

Pvrrolo r2 .1-c1r1.4 ]bgnzodiazepine 
·A mixture of 2.oog of 10,11-dihydro-10(4-

itrobenzoyl)-SH-pyrrolo[2,1-c] [1,4]benzodiazepine 
in 15 ml of ethyl alcohol and 15 ml of ethyl acetate 
containing 0.2 q of lOt Pd/C is hydrogenated for s 
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 qive 1.s g of the desired product as a 
yellow solid, m.p. 166-1689 C. 
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Ex1mple 81 
10.11-Dihydro-10-C4-amin9benzoyll-5H­

Ryrrolor2.1-c1 r1.t)benzodiazepine 
To a solution of 21.58 g of 10,11-dihydro-

10-(4-nitrobenzoyl)-SH-pyrrolo[2,l-c] [1,4]benzodiaze­
pine in 325 ml of ethyl alcohol is added 2.15 g of 10% 
Pd/C and 5.16 q of hydrazine followed by stirring and 
heatinq under reflux for 15 hours. The room tempera­
ture reaction mixture is filtered through diatomaceous 
earth. The filtrate is concentrated in vacuo to a sol­
id which is dissolved in methylene chloride and passed 
through a pad of hydrous magnesium silicate. The fil­
trate is concentrated in vaqµo to give 19.2 g of the 
desired product as a tan solid. The solid is purified 
by flash chromatoqraphy using 7:1 ethyl acetate-hexane 
to give 17.97 g of the desired product, m.p. 166-168°c. 

Example 82 
N-C4-CSB-Pyrrolo[2,1-cJ[l,41bet\Zosiiazepin-lOC11ffl­

ylcarbonyllphenyll-3-chlorobenzo[b]tbiopbene-
2-carboxamide 

To a stirred solution of 0.440 q of 3-
chlorobenzo[b] th~ophen-2-carbonyl chloride in 10 ml of 
methylene chloride is added 0.33 ml of triethylamine. 
After stirring for 15 minutes, 0.485 q of lo,11-di­
hydro-10-(4-aminobenzoyl)-5H-pyrrolo[2, l-c] [l, 4]benzo­
diazepine ·is added and stirring continued for 18 hours. 
The reaction mixture is washed with water, lN HCl, 
NaHco3 , and brine. The reaction mixture is dried with 
Na2so4 , 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 q of solid, m.p. 
220-222°c. . 

. ' 
•,;;I : l ~ ~- . " . . ,. 
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Example §3 
N-C§-CSH-Pyrrolof2.1-Cl[l.41benzodiazepin-1oc11H>­

ylcarbonyllphenvll-2.3-gipetbylbenzamide 
To a stirred solution of 0.320 9 of 2,3-di­

methylbenzoyl chloride in 10 ml of methylene chloride 
is added 0.33 ml of triethylamine. After stirring for 
15 minutes, 0~485 q of 10,ll-dihydro-10-(4-aminoben­
zoyl)-5H-pyrrolo[2,l-c] fl,4]benzodiazepine is added and 
stirring continued for 5 hours. The reaction mixture is 
washed with water, lN HCl, NaHC0

3
, and brine. The 

reaction mixture is dried with Na2so4, filtered and 
evaporated in vacuo to give a solid which is purified 
by flash chromatography using 1:1 ethyl acetate-hexane 
to give 0.39 q of solid, m.p. 168°-110°c. 

Example 84 
N-[4-(5H-Pyrrolo[2,l-~J[l,4]benzodiazepin-10(11H)-

ylcarbonyllphenyl]-2-etboXYbenzamide 
To a stirred solution of o.362 q of 2-ethoxy­

benzoyl chloride 5 ml of methylene chloride is added 
0.346 q of triethylamine at o0 c. After stirring for 3 

minutes, o.soo g of lO,ll-dihydro-l0-(4-aminob~nzoyl)-
5H-pyrrolo[2,l-c] [l,4]benzodiazepine is added and stir­
ring continued for 72 hours at room temperature. The 
reaction mixture is diluted with 45 ml of methylene 
chloride and washed with water, 2N citric acid, NaHco3 , 

and brine." The reaction mixture is dried with Na2so4, 
filtered and evaporated in vacuo to give a solid which 
is purified by flash chromatography using 1:1 ethyl 
acetate-hexane to give 0.890 g of solid which is cry­
stallized from ethyl acetate to give 0.540 g of the 
desired product as a white solid, m.p. 160-176°c. 

Example 85 

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

ylcarbonyllphenyll-2-CmethYltbio)benzamide 
To a stirred solution of 0.364 g of 

2-(methylthio)benzoyl chloride 5 ml of methylene 
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chloride is added 0.346 q of triethylamine at o0 c. 
After stirring for 3 minutes, o.soo q of 10,11-dihydro-
10-(4-aminobenzoyl)-5H-pyrrolo[2,1-c] [1,4]benzo­
diazepine is added and stirring continued for 72 hours 
·at room temperature. The reaction mixture is diluted 
with 45 ml of methylene chloride and washed with water, 
2N citric acid, Nauco3 , and brine. The reaction mixture 
is dried with Na2so4 , filtered and evaporated in vacuo 
to give a solid which is purified by flash chromato­
graphy usinq 1:1 ethyl acetate-hexane to give a solid 
which is crystallized from ethyl alcohol to qive 0.480 
g of the desired product as a white solid, m.p. 
171-174°C. 

Example 86 
3-Metbylbenzofbltbiophene-2-acetyl cbloride 

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

Example 87 

N-[4-(5H-Pyrrolo[2.1-clfl.4lbenzodiazepin-
10C11H)-ylcarbonvllphenyll-3=methyl­

benzofblthiophene-2-acetamide 
To a stirred solution of 0.445 q of 

3-methylbenzo[b]thiophene-2-acetyl chloride in 5 ml of 
methylene chloride is added o.346 g of triethylamine at 
o0 c. After stirring for 3 minutes, 0.500 q of 
10,11-dihydro-10-(4-aminobenzoyl)-5H-pyrrolo[2,1-g]­
[1,4]benzodiazepine is added and stirring continued for 
72 hours at room temperature. An additional 0.445 q of 
3-methylbenzo[b]thiophene-2-acetyl chloride, 0.346 q of 
triethylamine and 30 mq of dimethylaminopyridine is 
added and stirring continued for an additional 18 
hours. The reaction mixture is diluted with 45 ml of 
methylene chloride and washed with water, 2N citric 
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acid, 1M NaHC03, and brine. The reaction mixture is 
dried with Na2so4 , filtered and evaporated in vacuo to 
qive a so1id which is purified by flash chromatoqraphy 
using 1:1 ethyl acetate-hexane to give o.320 g of the 
desired product as a yellow foam. 

Example 88 
4-Cbloro-2-metboxybenzoyl chloride 
A solution of 2.0 g of 4-chloro-2-anisic acid 

in 22 ml of thionyl chloride is heated at reflux for 1 
hour. The volatiles are evaporated in yacuo to qive a 
residue which is is concentrated from toluene three 
times and dried under vacuum to give 2.0 g of the de­
sired product as a residue. 

Example 89 
N-f4-(5H-Py~roloC2.1-clC1.41-benzgdiazgpin­

lOC11Hlylcarbgnyl>phenyll-4-chloro-2-
methoxybenzamide 

To a stirred.solution of o.406 g of 4-chloro-
2-methoxybenzoyl chloride in s ml of methylene chloride 
is added 0.346 g of triethylamine at o0 c. After 
stirring for 3 minutes, o.soo g of lO,ll-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 q of triethylamine is 
added and stirrinq is continued for 2 hours. The 
reaction mixture is diluted with 45 ml of methylene 
chloride and washed with water, 2N citric acid, 1M 
NaHC03 , and brine. The reaction mixture is dried with 
Na2so4 , filtered and evaporated in vacuo to qiye a 
residue which is purified by flash chromatography usinq 
1:1 ethyl acetate-hexane to give a solid which is 
crystallized from ethyl acetate to qive 0.320 g of the 
desired product as a white crystals, m.p. 222-224°C. 
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Example 90 
2-<Triflugromethyllbenzoyl chloxide 
A solution of 2.0 q of o-trifluoromethyl­

benzoic acid in 21 ml of thionyl chloride is heated at 
reflux for 1 hour. The volatiles are evaporated in 
yacuo to qive a residue which is concentrated from 
toluene three times and dried under vacuum to qive 
2.1 q of the desired product as a residue. 

Example 91 

N-f4-CSH-Pyrrolof2.l:Clfl,4lben~odiazepin-10(11Hl­

ylcarbonyllphenyl]-2-Ctrifluoromethyllbenzamide 
To a stirred solution of 0.413 q of 2-tri­

fluoromethylbenzoyl chloride in 5 ml of methylene chlo­
ride is added 0.346 q of triethylamine at o0 c. After 
stirring for 3 minutes, o.soo g of lO,ll-dihydro-10-
(4-aminobenzoyl)-5H-pyrrolo[2,1-c] [l,4]benzodiazepine 
is added and stirring continued for 18 hours at room 
temperature. The reaction mixture is diluted with so ml 
of ethyl acetate and washed with water, 2N citric acid, 
NaHco3 , and brine. The reaction mixture is dried with 
Na2so4 , filtered and evaporated in vacuo to qive a 
solid which is crystallized from ethyl acetate to af­
ford o.s q of a solid which is dissolved in methylene 
chloride and passed through a pad of hydrous maqnesium 
silicate. The filtrate is evaporated in vacuo to qive 
a solid which is crystallized from ethyl acetate to 
afford 0.210 g of the desired product as a white 

0 crystals, m.p. 226-228 c. 
Jxample 92 

2-Methylphenvlacetyl 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 qive a 
residue which is concentrated from toluene three times 
and dried under vacuum to qive 2.1 q of the desired 
product as a light brown oil. 
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Example 2~ 
N-C4CSH-PyrroloC.2.l-c]£1.4]benzodiazm>in­

lOC11Hl-ylcarbonyllphenyl]-2-metbvlbenzeue­
acetamicie 

To a stirred solution of 0.334 g of 2-methyl­
phenylacetyl chloride 5 ml of methylene· chloride is 
added 0.346 g of triethylamine at o0 c. After stirrinq 
for 3 minutes, 0.500 g of 10,11-dihydro-10-(4-amino­
benzoyl)-SH-pyrrolo[2,l-c] [l,4]benzodiazepine is added 
and stirring continued for 72 hours at room 
temperature. The reaction mixture is diluted with 45 ml 
of methylene chloride and washed with water, 2N citric 
acid, NaHC03 , and brine. The reaction mixture is dried 
with Na2so4 , filtered through a pad of hydrous 
magnesium silicate and evaporated in yagµo 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 q of the 
desir•d product as white crystals, m.p. 198-200°c. 

Example 94 
10.11-Dihydro-10-C3-methyl-4-nitro-benzoyl>-

5H-pyrroloC2.1-c] C1.4]benzodiazepine 
A mixture of l.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 ~e removed in vacuo to a residue 
which is evaporated with toluene several times in 
vacuo. The residue is partially dissolved in methylene 
chloride and filtered free of solids and the filtrate 
evaporated in YACUo to give 1.47 g of the desired acid 
chloride. A 1.36 g sample of the acid chloride, 0.90 q 

of N,N-diisopropylethylamine and 1.25 q of 10,11-di­
hydro-SH-pyrrolo(2, l-c] [l,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 
Na2so4 , filtered and hexane added to the filtrate at 

r 
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the boil to give 1.4 g of the desired product as cry­
stals, m.p. 246-248°c. · 

Example 95 
10.11-Dibydro-10-C4-amino-3-methylbenzoyll-

SH-pyrrgloC2.1-c]fl,4Jbenzodiazepine 
A mixture of 1.22 g 10,11-dihydro-10-(3-

methyl-4-nitro-benzoyl)-5H-pyrrolo[2, 1-c] [l,4]benzo­
diazepine, 0.2 q of 104 Pd/C and 0.35 g of anhydrous 
hydrazine in so ml of absolute ethyl alcohol is heated 
on a steam bath for 1 hour. The reaction mixture is 
filtered hot through diatomaceous earth and evaporated 
in yacuo to a residue. The residue is crystallized 
from methylene chloride-hexane to qive 0.95 g of the 
desired product as crystals, m.p. 232-234°c. 

Example 96 
N-C4-<SH-Pyrrglor2.1-c1r1.4]benz9diazepin-lOC11H>­

ylcarbonyll-2-metbylphenylJ-2-methvlbenzamide 
A solution of 0.83 g of 10,11-dihydro-10-

(4-amino-3-methylbenzoyl)-SH-pyrrolo[2, 1-c] [1,4]benzo­
diazepine, 0.5 q of N,N-diisopropylethylamine and 0.6 q 
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 Na2so4 ·and passed through a pad of 
hydrous magnesium silicate. Hexane is added at the boil 
to qive 0.75 q of a solid which is crystallized from 
methylene chloride-hexane to qive 0.61 q of the desired 
product, m.p. 125-130°c. 

··-- --------

. ~ 
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a'able IV 

The f ollowinq Examples are prepared usinq 
the conditions of Example 96 with the 
appropriately substituted aroyl chloride 

Compound 
N-{4-(SH-pyrrolo[2,l-c](l,4]­
benzodiazepin-10(1lH)-yl­
carbonyl)-2-methylphenyl]-2-
chlorobenzamide 

N-[4-(SH-pyrrolo[2,1-c][l,4]­
benzodiazepin-10(11H)-yl­
carbony~)-2-methylphenyl]-2,-

5-dichlorobenzamide 

N-[4-(5H-pyrrolo[2,1-c][1,4]­
benzodiazepin-10(11H)-yl­
carbonyl)-2-methylphenyl]-
2,4-dichlorobenzamide, m.p. 
213°-21s0 c 

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

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

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

eompound 
N-[4-(5H-pyrrolo[2,l-c][l,4]­
benzodiazepin-l0(11H)-yl­
carbonyl)-2-methylphenyl]-2-
methoxybenzamide 

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

N-[4-(SH-pyrrolo[2,l-c][l,4]­
benzodiazepin-10(11H)-yl- · 
carbonyl)-2-methylphenyl]-2,-
4-dimethoxybenzamide 

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

N-[4-(SH-pyrrolo[2,1-c][l,4]­
benzodiazepin-10(11H)-yl­
carbonyl)-2-methylphenyl]-
2-methylthiobenzamide 

N-[4-(SH-pyrrolo[2,1-c][1,4]­
benzodiazepin-10(11H)-yl­
carbonyl)-2-methylphenyl)-
2,6-dichlorobenzamide 
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Table IV (cont'd) 

., 
: ~ . ~:.. . . ) 

~ . :_ 

Comoound 

N-[4-(SH-pyrrolo[2,1-c][l,4]­
benzodiazepin-10(11H)-yl­
carbonyl)-2-methylphenyl]-
2-methyl-3-thiophenecarbox­
amide 

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

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

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

3-methyl-2-furancarboxamide 

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

N-[4-(5H-pyrrolo[2,l-c][l,4)­
benzodiazepin-1oc11H)-yl­
carbonyl)-2-methylphenyl]-
2-chlorophenylacetamide 
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Table ty Ccont'dl 
Example 

No. compound 

115 
N-[4-(5H-pyrrolo[2,1-c][l,4J­
benzodiazepin-1o(llH)-yl­
carbonyl)-2-methylphenyl]-
2-methylphenylacetamide 

Example 116 
io.11-Dihydro-10-r4-(rrc2-methvlPheny11amino1-

carbonyl)amino)benzoylJ-SH-pyrrolo[2.1-c1-
C1.4]benzodiazepine 

A mixture of 0.93 q l0,11-dihydro-10-(4-
amino-3-methylbenzoyl)-5H-pyrrolo[2,l-c] [l,4]benzodi­
azepine and o.37 q of o-tolyl isocyanate in so ml of 
tetrahydrofuran is heated at reflux under argon for 24 
hours. The volatiles are evaporated in v1cuo to a 
residue which is dissolved in methylene chloride and 
passed through a pad of hydrous magnesiWD 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. 

Example 117 
N-[4-CSH-pyrroloC2.l-c]Cl.4Jbenzodiazepin­

lQC11H>-ylcarbonyllphenyll-1H-in<iole-s­
carboxamide 

To a solution of 319 mg of indole-5-car­
box.ylic acid in 5 ml of tetrahydrofUran is added 418.4 
mg of 1,11 -carbonyldiimidazole under argon with ice­
bath cooling. The cooling bath is removed and the re­
action mixture stirred at room temperature for 2 hours. 
The volatiles are evaporated in vacuo to a residue . . 
which is dissolved in 3 ml of xylene followed by 500 mg 
of 10,11-dihydro-10-(4-aminobenzoyl)-5H-pyrrolo[2,1-£]­
[1,4]benzodiazepine and heating at 120° c for 18 hours. 
The volatiles are evaporated in yacuo to a residue 
which is partitioned between 40 ml of ethyl acetate· and 
water. The organic layer is dried over Na2so4 and the 
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volatiles evaporated in vacuo to a residue which is 
purified by chromatography on preparative plates by 
elution with.1:1 ethyl acetate-hexane to give 140 mg of 
the desired product as an orange solid, m.p. 130-17o0 c. 

Example 11s 
l-Co-Nitrobenzyl)-imidazole-2-carboxald@hyde 

A 2.0 g portion of sodium hydride (60' in 
oil) is washed with pentane two times. To the residue 
is added 110 ml of N,N-dimethylformamide under argon. 
With stirring and external cooling, 4.80 g of 2-imi­
dazolecarboxaldehyde is added and the cooling bath .. 
removed. Slight external heating results in a yellow 
solution. The reaction mixture is chilled in ice and 
10.8 q of 2-nitrobenzyl bromide is added. The reaction 
mixture is stirred at o° C for 18 hours. The volatiles 
are removed in vacµo to a residue which is stirred with 
ice water, filtered and the cake washed well with water 
and suction dried to give 10.9 q of the desired product 
as a solid, m.p. 141-144° c. MH+ 232. 

Example 119 
10.11-Dihydro-SH-imidazor2.1-c1r1.4Jbenzodiazepine 

A 5.o g sample of 1-(0-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 o.5 q of 10% Pd/C and the 
mixture hydrogenated at 48 psi for 4 hours. An 

additional o.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 in 
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 qive 1.86 g of the desired 
product as a crystalline solid, m.p. 164-170°c. 
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Example 120 
10.11-Dihydro-SH-imidazor2.1-c]Cl.~lbenzodiazepine 

To a suspension of 4 mmol of lithium aluminum 
hydride ·in 20 ml of anhydrous tetrahydrofuran is added 
a 1 mmol solution of 10,ll-dihydro-ll-oxo-5H-imidazo­
[2,l-c] [1,4]benzodiazepine and the mixture is refluxed 
for 24 hours and cooled at o0 c. To the mixture is 
added dropwise 0.12 ml ·of water and 6 ml of lN 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 
N-C4-<5H-imid.azo[2,1-clfl.4lbenzodiazepin-

10Cl1Hl-ylcarbonyllpbenvl]-2-methylbenzamide 
To a mixture of 1.37 q (5 mmol) of . 

4-[(2-methylbenzoyl)amino]benzoyl chloride in 15 ml of 
methylene chloride, cooled to o0 c is added 1.s ml of 
triethylamine. After stirring for 3 minutes, 5 mmol of 
10,11-dihydro-5H-imidazo[2,l-c][l,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 yacuo. The residue is 
dissolved.in 100 ml of ethyl acetate and washed with 
water, 2N citric acid, and brine. The solution is 
dried with Na2so4 and the volatiles concentrated in 
vacuo to give the desired product as a solid. 

_.:...-.-- -------
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Example 122 
lO.ll-Dibydro-10-C4-nitr9benzoyll-5H-imidazor2.1-c1-

r1.4Jbenzodiazepine 
To a solution of 10 mmol of 10,11-dihydro-5H­

imidazo[2,1-c] [l,4]benzodiazepine in 50 ml of methylene 
chloride under argon is added 15 mmol of triethylamine 
followed by ice bath cooling. A solution of 10 mmol of 
4-nitrobenzoyl chloride in 10 ml of methylene chloride 
is added dropwise. Following complete addition, the 
ice bath is removed and the reaction mixture stirred at 
room temperature for 2 hours. The volatiles are re­
moved in vacuo to give a residue which is dissolved in 
ethyl acetate. The solution is washed with water, and 
brine. The organic layer is dried with Na2 so4 , filtered 
and evaporated J.n vacuo to give a solid which is· 
purified by flash chromatography to give desired 
product as a solid. 

Example 123 
10.11-nihvdr9-10-C4-aminobenzoyll-5H-imidazo[2.1-cl­

r1.4Jbenzodiazepine 
A mixture of 5 mm.al of 10,ll-dihydro-10-

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

-------
·._'!; . 

... 
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Expple 124 
10.11-Dihydro-10-(4-aminqbenzayll-5H-imidazo[2.l-c]­

[1.4Jbenzodiazepioe 
To a solution of 5 mmol of 10,11-dihydro-10-

(4-nitrobenzoyl)-5H-imidazo[2,l-c] [1,4]benzodiazepine 
in 100 ml of ethyl alcohol is added o.s q of 10% Pd/C 

and 10 mmol of hydrazine followed by stirrinq and 
heating under reflux for 3 hours. The reaction mixture 
is filtered throuqh diatomaceous earth. The filtrate 
is concentrated in vacuo to a residue which is 
dissolved in methylene chloride and passed through a 
pad of hydrous magnesium silicate. The filtrate is 
concentrated in vacuo to give the desired product which 
is purified by flash chromatography to give the desired 
product as a solid. 

Exgple 125 

N-[4-C5H-Imidazo[2.1-c1Cl.4lbenzodiazepin-10(11Hl­
ylcarbonyllpbenvll-2-m@.thylbenzamide 
To a stirred solution of l mmol of 2-methyl­

benzoyl chloride in 10 ml of methylene chloride is add­
ed 1.5 mmol of triethylamine. After stirrinq for 15 
minutes, 1 mmol of 10,11-dihydro-10-(4-aminobenzoyl)-
5H-imidazo[2,l-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.Na2so4 , filtered and evaporated .in vacuo to 
give a solid which is purified by flash chromatography 
to give the desired product as a solid. 

-----------
.. ;; 
i, I • 
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5 

Example 
No. 

10 
126 

15 
127 

20 
128 

[ 25 · .. 129 

JO 130 

35 131 

·-------

.. 
. •. 

-83-

Table V 
The followinq_Examples are prepared usinq 
the conditions of Example 125 with the 
appropriately substituted aroyl chloride 

compound 
·N-[4-(5H-imidazo[2,l-c][l,4]­
benzodiazepin-10(11H)­
ylcarbonyl)phenyl]-2-
chlorobenzamide 

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

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

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

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

N-[4-(5H-imidazo[2,l-c][l,4]­
benzodiazepin-10(11H)­
ylcarbonyl)phenyl]-2-methyl-
4-chlorobenzamide 
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~S!J;zl~ v (cont'd) 

Example 

5 
Na. compound 

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

ylcarbonyl)phenyl]-2,4-
dimethylbenzamide 

10 
N-[4-(5H-imidazo[2,l-c][l,4]-

133 benzodiazepin-lO(llH)-

.l. ylcarbonyl)phenyl]-2,3-
dimethylbenzamide 

15 
·N-[4-(SH-imidazo[2,1-c][1,4]-

134 benzodiazepin-lO(llH)-
ylcarbonyl)phenyl]-2-
methoxybenzamide 

20 
N-[4-(SH-imidazo[2,l-c][l,4]-

135 benzodiazepin-10(11H)-
ylcarbonyl)phenyl]-2-
trifluoromethoxybenzamide 

25 N-[4-(5H-imidazo[2,l-c][1,4]-
136 benzodiazepin-lO(llH)-

ylcarbonyl)phenyl]-2,-
4-dimethoxybenzamide 

30 N-[4-(5H-imidazo[2,1-c][1,4]-
137 benzodiazepin-lO(llH)-

ylcarbonyl)phenyl]-2,-
6-dimethoxybenzamide 

35 
r---____ 

~-......-........ ___ 
~ t. 

i 't 
I ~~ ·• ":L 

•" 
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~~lll v <cont'd) 
Example 

5 
No. compound 

N-[4-(SB-imidazo[2,1-c][1,4]-
138 benzodiazepin-10(11H)-

ylcarbonyl)phenyl]-
benzamide 

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

139 benzodiazepin-lO(llH)-
( ylcarbonyl)phenyl]-2,-

6-dichlorobenzamide 

15 
N-[4-(5H-imidazo[2,1-c][l,4]-

140 benzodiazepin-10(11H)-
ylcarbonyl)phenyl]-2,-
6-dimethylbenzamide 

20 
N-[4-(5H-imidazo[2,l-c][l,4]-

141 benzodiazepin-lO(llH)-
ylcarbonyl)pbenyl]-2,-
methylthiobenzamide 

i 25 ,. 
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 
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Table V Ccont'dl 

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

N-[4-(5H-imidazo[2,l-c][1,4]­
benzodiazepin-1o(l1B)­
ylcarbonyl)phenyl]-3,­
methyl-2-furanecarboxamide 

N-[4-(5H-imidazo[2,l-c][l,4]­
benzodiazepin-lO(llH)­
ylcarbonyl)phenyl]­
pbenylacetamide 

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

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

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

-------------- ------

... •· .. 
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Table V Ccont'dl 

compgµpd 

N-[4-(SH-imidazo[2,1-cJ[1,4]­
benzodiazepin-10(11H)­
ylcarbonyl)phenyl]-
2-methyl-J-furanacetamide 

lxample 151 
N-[4-(7-Cbloro-SH-imidazor2.1-c1r1.4Jbenzgdiazepin­

-10(11Hl-ylcarbonyllphenyl]-2-methylbenzamide 
As described for Example 125 a mixture of 1 

mmol of 7-chloro-10,11-dihydro-5B-imidazo[2,1-c][1,4]­
benzodiazepine, 1.1 mmol of 4-[(2-methylbenzoy1)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 qive the desired product as a 

solid. 
Example 152 

N-f4-C7-Metboxy-sH-imidazo[2.1-c][1,4]benzgdiazepin­
lOC11Hl-ylcarbgnylJphenyl]-2-metbylbenzamide 

As described for Example 125 a mixture of 1.0 
mmol of 7-methoxy-10,11-dihydro-5H-imidazo[2,l-c][l,4J­
benzodiazepine, 1.1 mmol of 4-[(2-methylbenzoyl)am.ino]­
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 qive the product as a 

solid. 
1xample 153 

N-r4-(7,8-Methylenedioxy-SH-imidazor2.1-c]fl.4J­
benzodiazepin-1oc11Hl-ylcarbonyl]phenyl]-2-

metbylbenzamide 
As described for Example 125 a mixture of 1.0 

mmol of 7,8-methylenedioxy-l0,11-dihydro-SH-imidazo­
[2,1-c][l,4]benzodiazepine, 1.1 mmol of 4-[(2-methyl­
benzoyl)amino]benzoyl chloride and 1.5 mmol of 
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triethylamine in 10 ml of dichloromethane is stirred at 
room temperature for 3 ~ours and worked up to qive the 
desired product as a solid. 

Example 154 
4.5-Dihydro-5-C4-nitrobenzoyllpyrrolorl.2-a]quinoxaline 

To a solution of 5 mmol of 4,5-dihydro­
pyrrolo-(l,2-a]qu.inoxaline in 50 ml of methylene 
chloride under arqon is added 10 mmol of triethylamine 
followed by ice bath coolinq. A solution of 5 mmol of 
4-nitrobenzoyl chloride in 10 ml of methylene chloride 
is added dropwise. Followinq complete addition, the 
ice bath is removed and the reaction mixture stirred at 
room temperature for 2 hours. The volatiles are re­
moved in vacuo to give a residue which is dissolved in 
ethyl acetate. The solution is washed with water, lN 
HCl, NaHCo3 , and brine. The reaction mixture is dried 
with Na2so4 , filtered and evaporated in vacuo to qive a 
solid which is purified by flash chromatoqraphy to qive 
the desired product (from ethyl acetate) as a solid, 
m.p. 174-17a0 c. 

Example 155 
4.5-Dihydro=5C4-aminobenzoyl)PYrrolor1.2-a1guinoxaline 

A mixture of 1 mmol of 4,5-dihydro-5-(4-
nitrobenzoyl)pyrrolo[l,2-a]qu.inoxaline in 10 ml of 
ethyl alcohol and 10 ml of ethyl acetate containinq 0.2 
q of 10' Pd/C is hydroqenated for 5 hours. The 
reaction mixture is filtered throuqh a pad of 
diatomaceous earth. The filtrate is concentrated in 
yacuo to a solid which is purified by flash 
chromatoqraphy to qive the desired product, m.p. 
225-228°C. 

·i 

~; ~ • I ~ ' ~· 
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Example 156 
4.5-Dihydrg-5f4-amin9benzoyllpyrrolofl.2-alquinoxaline 

To a solution of 1 mm.cl of 4,5-dihydro-5-(4-
nitrobenzoyl)pyrrolo[l,2-a]quinoxaline in 20 ml of 
ethyl alcohol is added 0.2 q of 10% Pd/C and 2.5 mmol 
of hydrazine followed by stirrinq and heating under 
reflux for 2 hours. The hot reaction mixture is 
filtered through diatomaceous earth and the filter cake 
washed with hot chloroform and the filtrate concentra­
ted in vacuo. The residue is triturated with ethyl 
acetate and the mixture filtered to qive the desired 
product as crystals, m.p. 22s0 -22a0 c. 

Example 157 
N-r4-Cpyrrglor1.2-a1guinoxalin-S<4Hl-yl­

carbonyllphenyll-2-metbylbenzamide 
To a stirred solution of 1.5 111Dlol of 2-methyl­

benzoyl chloride in 10 ml of methylene chloride is add­
ed 3 :mmol of triethylam.ine. After stirring for 15 
minutes, 1.s :mmol of 4,S-dihydro-5-(4-aminobenzoyl)­
pyrrolo[l,2-a]quinoxaline is added and the mixture 
stirred for 5 hours. The reaction mixture is washed 
with water, lN HCl, NaHco3, and brine. The reaction 
mixture is dried with Na2so4 , filtered and evaporated 
in vacµg to qive a solid which is purified by flash 
chromatography to give the desired product as a solid, 

0 m.p. 206-2.07 c. 

.. •· 
-11 j·· ·.·i 
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Table VI 

5 
The following Examples are prepared using 
the conditions of Example 157 with the 
appropriately substituted aroyl chloride 

Example 

HSh ~omgolmf1 
10 

N-[4-(pyrrolo[l,2-a]quinoxalin-
158 -S(4H)ylcarbonyl)phenyl]-2-

. ( chlorobenzamide 

15 
N-[4-(pyrrolo[l,2-a]quinoxa1in-5(4H)-

159 ylcarbonyl]phenyl-2,5-dichloro-
benzamide 

N-[4-(pyrrolo[l,2-a]quinoxalin-5(4H)-
160 ylcarbonyl)pbenyl]-2,4-dich1oro-

20 
benzamide, m.p. 200°-202°c 

N-[4-(pyrrolo[1,2-a)quinoxalin-5(4H)-
161 ylcarbonyl)pbenyl]-2-chloro-4-methyl-

benzamide 
25 

N-[4-(pyrrolo[1,2-a]quinoxalin-5(4H)-
162 ylcarbonyl)phenyl]-2-methyl-4-chloro-

benzamide 

30 N-[4-(pyrrolo[l,2-a]quinoxalin-5(4H)-
163 ylcarbonyl)pbenyl]-2,4-dimethyl-

benzamide 

35 -------
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Table VI Ccont'dl 

5 
Exampl.e Compound. 

N-[4-(pyrrolo[l,2-a]quinoxalin-5(4H)-
164 ylcarbonyl)phenyl]-2,3-dimethyl-

benzamid.e, m.p. 216°-220°c 

10 
N-[4-(pyrrolo[1,2-a]quinoxalin-5(4H)-

165 ylcarbonyl)phenyl]-2-methoxy-
( benzamide 

15 
N-[4-(pyrrolo[l,2-a]quinoxalin-5(4H)-

166 ylcarbonyl)phenyl]-2-trifluoro-
methoxybenzamide 

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

20 
benzamide 

N-[4-(pyrrolo[l,2-a]quinoxalin-5(4H)-
168 ylcarbonyl)pbenyl]-2,6-dimethoxy-

benzamide 
25 

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

N-[4-(pyrrolo[1,2-a]quinoxalin-5(4H)-
30 170 ylcarbonyl)phenyl]-2,6-d.ichloro-

benzamide 

N-[4-(pyrrolo[l,2-a]quinoxalin-5(4H)-
171 ylcarbonyl)phenyl]-2,6-d.imethyl-

35 benzamide 

~--------- ----
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Table VI Ccont'dl 

compound 

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

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

N-[4-(pyrrolo[l,2-a]quinoxalin-5(4H)-
ylcarbonyl)pbenyl]-3-methyl-2-
thiophenecarboxamide 

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

N-[4-(pyrrolo[1,2-a]quinoxalin-5(4H)­
ylcarbonyl)phenyl]-J-methyl-2-
furanecarboxamide 

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

N-[4-(pyrrolo[1,2-a]quinoxalin-5(4H)­
ylcarbonyl)phenyl]-2-chlorobenzene 
acetamide 

N-[4-(pyrrolo[l,2-a]quinoxalin-5(4H)­
ylcarbonyl)phenyl]-2-methylbenzene 
acetamide, yellow foam 

·-----· ---------- - - --

.·' ·;: 
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Table VI <cont'd> 

compound 

N-[4-(pyrrolo[l,2-a]quinoxalin-5(4H)­
ylcarbonyl)phenyl]-2-methyl-3-
thiopheneacetamide 

Example 181 

9.10-Dibydro-4H-fu~or2.3-eJpyrrolQC1,2-al 

Cl,4Jdiazepine 
To a suspension of 4 mmol of lithium aluminum . 

hydride in 25 ml of anhydrous tetrahydrofuran is added 
1 mmol of 9,lO-dihydro-4H-furo[2,3-e]pyrrolo[l,2-a]­
[l,4]diazepin-9-one. The mixture is refluxed for 12 
hours and allowed to stand overniqht. To the mixture 
is added dropwise 0.12 ml of water and then 6 ml of lN 
sodium hydroxide. The mixture is extracted with ethyl 
acetate and the extract dried(Na2so4). The volatiles 
are removed in vacuo to qive the desired product as a 
solid. 

Example 182 

9.10-Dihydro-4H-turo[2.3-e]pyrrolo[l.2-al 
Cl.41diazepine 

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

Example 183 

N-[4-(4H-fUror2.3-elpyrrolofl.2-a]fl.4]diazepin-10-
(9Hl-ylcarb9nyllphenylJ-2-methvlbenzamide 

To a mixture of 1.1 mmol of 4-[(2-methyl­
benzoyl)amino]benzoyl chloride in 10 ml of methylene 
chloride, cooled to o0 c 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][l,4]diazepine 
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and the mixture stirred at toom temperature for 2 
hours. The reaction mixture is concentrated in vacuo 
and the residue is dissolved in 100 ml of ethyl acetate 
and washed with water, 2N citric acid, aqueous NaHco

3 
and brine. The solution is dried with Na2so4 and the 
volatiles concentrated in vacuo to qive a solid which 
is purified by flash chromatoqraphy to give the desired 
product. 

Example 184 
9,10-Dihydro-10-C4-nitrobenzoyll-4H-furor2,3-e] 

pyrrolot1.2-a1r1,41diazepine 
To a solution of 1.0 mmol of 9,10-dihydro-4H­

furo[2,3-e)pyrrolo[1,2-a] [l,4]diazepine i~ 10 ml of 
methylene chloride under argon is added 1.s mm.al of 
triethylamine followed by ice bath coolinq. A solution 
ot 1.1 JDJllOl of 4-nitrobenzoyl chloride in 5 ml of 
methylene chloride is added dropwise. Followinq 
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 qive a 
residue which is dissolved in ethyl acetate. The sol­
ution is washed with water, 1N HCl, NaHco3 , and brine. 
The reaction mixture is dried with Na2so4 , filtered and 

evaporated in vacuo to qive a solid which is purified 
by flash chromatoqraphy on silica qel to qive desired 
product as a solid. 

Example 185 
9.10-Dihydro-10-C4-aminobenzoyl>-4H-fµrof2,3-el 

pyrroloCl.2-al[1.4Jdiazepine 
A mixture of 1 mmol of 9,lO-dihydro-l0-(4-

nitrobenzoyl)-4H-furo[2,3-e]pyrrolo[1,2-a] [1,4]diaze­
pine in 10 ml of ethyl alcohol and 10 ml of ethyl 
acetate containinq 0.2 q of 10% Pd/C is hydrogenated 
for 5 hours. The reaction mixture is filtered throuqh 
a pad of diatomaceous earth. The filtrate is 
concentrated in vacuo to a solid which is purified by 
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flash chromatoqraphy on silica qel to qive the desired 
product. 

lxample 186 
9.lO-Dibydro-10-C4-aminobenzgyll-4H-furoC2.3-el 

RYrroloCl.2-alCl.4Jdiazepine 
To a solution of 1 mmol of 9,lO-dihydro-l0-

(4-nitrobenzoyl)-4H-furo[2,3-e]pyrrolo[l,2-a) [1,4]­
diazepine in 20 ml of ethyl alcohol is added 0.2 q of 
ioi Pd/C and 2.s mmol of hydrazine followed by stirring 
and heating under reflux for 3 hours. The ro~ 
temperature reaction mixture is filtered thro~qh 
diatomaceous earth and the filtrate concentrated in 
yacµo. The residue is dissolved in methylene chloride 
and passed through a thin pad of hydrous magnesium 
silicate. The filtrate is concentrate~ J.n yacµo to ,. 

qive the desired product which is purif1i8d by flash 
chromatoqraphy on silica qel to qive the desired 
product as a solid. 

Example 187 
N-C4-C4H-F\lrot2.3-elpyrrgloC1.2-a]C1.41-

diazepin-lOC9Hl-ylcarbonyl)phenyl]-2-methyl 
benzamide 

To a stirred solution of 1.1 mmol of 2-methyl­
benzoyl chloride in 10 ml of methylene chloride is add­
ed 1.s mmol of triethylamine. To the mixture is added 
1.1 mmol of 9,10-dihydro-10-(4-aminobenzoy1)-4H-furo­
[2 ,3-e)pyrrolo[l,2-a] [l,4]diazepine and the mixture is 
stirred for 5 hours. The reaction mixture is washed 
with water, 1N citric acid, NaHco3 , and brine. The 
reaction mixture is dried with Na2so4 , filtered and 
evaporated in vacuo to qive a solid which is purified 
by flash chromatography on silica gel with ethyl 
acetate-hexane as solvent to give the desired product 
as a solid. 



5 

Example 

10 

188 

15 
189 

190 
20 

191 

25 

192 

30 

193 

35 

-96-

Table VII 

The followinq Examples are prepared usinq 
the conditions of Example 187 with the 
appropriately substituted aroyl chloride. 

Compound 

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

N-[4-(4H-Furo[2,3-e]pyrrolo[l,2-a]-
[l,4Jdiazepin-10(9H)-ylcarbonyl)-
phenyl]-2,5-dichlorobenzamide 

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

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

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

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

Compound 

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

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

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

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

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

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

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

.. .; : 

.· ~- :j 

;·~ 
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Table VII Ccont'd) 

5 
Example compound 

N-[4-(4H-Furo[2,3-e]pyrrolo[l,2-a]-
201 [1,4]diazepin-10(9H)-ylcarbonyl)-

phenyl]-2-methyl-3-thiophene-

10 
carboxamide 

N-[4-(4H-Furo[2,3-e]pyrrolo[l,2-a]-
202 · [l,4]diazepin-10(9H)-ylcarbonyl)-

phenyl]-3-methyl-2-thiophene-
carboxamide 

15 

N-[4-(4H-Furo[2,3-e]pyrrolo[l,2-a]-
203 [l,4Jdiazepin-10(9H)-ylcarbonyl)-

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

20 

N-[4-(4B-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-e]pyrrolo[l,2-a]-
205 [l,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 

~ ., • I 

;. 
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Table VII <cont'd> 

compound 

N-[4-(4H-Furo[2,3-e}pyrrolo[1,2-a]­
[1,4Jdiazepin-10(9H)-ylcarbonyl)­
phenyl]-2-methyl-3-thiophene­
acetamide 

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

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

Example 210 
N-r4-C4H-Pyrazolo[5.1-glC1.4Jbenzo­
diazepin-5ClOHl-ylca•bonyllphenyll-

2-methylbenzanide 
To a mixture of 1.37 q of 4-[ (2-methyl­

benzoyl)amino]benzoyl chloride in 15 ml of methylene 
chloride, cooled to o0 c is added 1.5 ml of 
triethylamine. To the mixture is added 5 mmol of 
s,10-dihydro-4H-pyrazolo[S,l-c][l,4]benzodiazepine. 
The reaction mixture is allowed to stir at room 
temperature for 48 hours and the volatiles are removed 
in vacuo to qive a residue. The residue is dissolved 
in 100 ml of ethyl acetate and washed with water, 2N 
citric acid, aqueous NaHco3 and brine. The solution is 
dried with Na2so4 and the solvent removed in vacuo. The 
residue is purified by flash chro~toqraphy on silica 
qel with ethyl acetate-hexane to qive the desired 
product, m.p. 142°-146°c. 



5 

10 

15 

20 

25 

30 

35 

-100-

1xample 211 
5.lo-pibydro-5-C4-nitrobenzoyll-4H-pyrazolo-r5.1-cl­

Cl.4]benzodiazepine 
To a solution of 10 mmol of s,10-dihydro-

4H-pyrazolo[S,l-c] [1,4]benzodiazepine in so ml of 
methylene chloride under arqon is added 15 mmol of 
triethylamine followed by ice bath coolinq. 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 yacµo to give.a 
residue which is dissolved in ethyl acetate. The 
solution is washed with water, NaHco

3
, and brine. The 

reaction mixture is dried with Na2so4 , filtered and 
evaporated' in vacuo to qive a solid which is purified 
by flash chromatography on silica qel to qive desired 
product as a solid, m.p. 221°-229°c. 

Bxample 212 

5.10-Dihydro-5-C4-aminobenzoyll-4H-pyrazolo-rs.1-c1-
Cl.4Jbenzodiazepine 

A mixture of 5 mmol of s,10-dihydro-s­
(4-nitrobenzoyl)-4H-pyrazolo-[5,1-c] {l,4]benzodiazepine 
in 25 ml of ethyl alcohol and 10 ml of ethyl acetate 
containing 0.2 9 of lOt 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 
chromatoqraphy on silica gel to qive the desired 
product as a tan solid. 

Example 213 
5.lO-Dihvdro-5-(4-aminobenzoyll-4H-pyrazolo-rs,1-c)­

r1.4Jbenzodiaaepine 
To a solution of 5 mmol of s,10-dihydro-5-(4-

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

Example 214 
N-C4-C4H-Pyrazolo[5.1-c][l.41benzodiazepin­
SC10Hl-ylcarbonyl)phenvll-2-methylbenzamide 

To a stirred solution of 3 mmol of 2-methyl­
benzoyl chloride in 10 ml of methylene chloride is add-. 
ed 5 mmol of triethylamine and 3 mmol of 5,10-dihydro-
5-(4-aminobenzoyl)-4H-pyrazolo-[5,l-c] [1,4]benzodiaze­
pine. The mixture is stirred at room temperature for 5 
hours and is then washed with water, NaHco3 , and brine. 
The organic layer is dried with Ba2so4 , filtered and 
evaporated in vacuo to give a solid which is purified 
by fl.ash chromatography on sil.ica gel to give the 
desired product as a solid, m.p. 142°-l469 C. 

----

·------------- ---
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Table VIII 

The f ollowinq Examples are prepared usinq 
the conditions of Example 214 with the 
appropriately substituted aroyl chloride. 

Compound 

N-[4-(4H-Pyrazolo[S,1-c][l,4]benzo­
diazepin-5(10H)-ylcarbonyl)phenyl]-
2-methoxybenzeneacetamide, m.p. 
185-188°C 

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

N-[4-(4H-Pyrazolo[S,1-c][1,4]benzo­
diazepin-5(10H)-ylcarbonyl)phenyl]-
2,4-dichlorobenzamide, colorless 
foam; exact mass by mass spectro­
metry: 479. 0896 (M+H) 

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

N-[4-(4H-Pyrazolo[S,l-c][l,4]benzo­
diazepin-5(10H)-ylcarbonyl)phenyl]-
2-methyl-4-chlorobenzamide 

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

1a1tnr 
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Table YIII Ccont'dl 

compound 

N-[4-(4H-Pyrazolo[5,l-c][l,4]benzo-
diazepin-S(lOH)-ylcarbonyl)phenyl]-
2,3-dimethylbenzamide 

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

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

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

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

N-[4-(4H-Pyrazolo[S,l-c][l,4]benzo-
diazepin-5(10H)-ylcarbonyl)phenyl}-
benzamide 

N-[4-(4H-Pyrazolo[S,l-c][l,4Jbenzo-
diazepin-S(lOH)-ylcarbonyl)phenyl]-
2,6-dichlorobenzamide 

.• -_: •"! 
.: ~- l' 
. # . 

i 
;j 

! 
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Table VItI Ccont'dl 

Compound 

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

N-[4-(4H-Pyrazolo[S,l-c][l,4]benzo-
diazepin-S(lOH)-ylcarbonyl)phenyl]-
2-methylthiobenzamide 

N-[4-(4H-Pyrazolo[S,1-c][l,4]benzo-
diazepin-S(lOH)-ylcarbonyl)phenyl]-
2-methyl-3-thiophenecarboxamide 

N-(4-(4H-Pyrazolo[S,1-c][l,4]benzo-
diazepin-S(lOH)-ylcarbonyl)phenyl]-
3-methyl-2-thiophenecarboxamide 

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

N-[4-(4H-Pyrazolo[S,1-c][l,4]benzo-
diazepin-S(lOH)-ylcarbonyl)phenyl]-
3-methyl-2-furanecarboxamide 

N-[4-(4H-Pyrazolo[5,1-c][l,4]benzo-
diazepin-S(lOH)-ylcarbonyl)phenyl]-
3-cyclohexenecarboxamide 

N-[4-(4H-Pyrazolo[5,l-c][l,4]benzo­
diazepin-5(lOH)-ylcarbonyl)phenyl]-
2-chlorobenzeneacetamide 

'·.,: 
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T§ble VIII Ccont'dl 

Example compound 

236 

237 

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

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

Example 238 

9.lO-Dihydro-4H-pyrrplofl.2-a)thienoC2.3-elf1.~1 

diazepine 
To a mixture of 7.0 q of 9-oxo-9,lO-dihydro-

4H-pyrrolo[1,2-aJthieno[2,3-eJ [1,4Jdiazepin 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 2 5 ml of methanol added dropwise. The 
volatiles are removed under vacuum. To the residue is 
added 100 ml of 2 N NaOH. The mixture is refluxed 5 
hours and filtered. The solid is extracted with 
dichloromethane and the extract is washed with 2 N 
citric acid, water _and dried (Na2so4). The solvent is 
removed in·vagµo to qive the desired product as a 
solid. 

Example 239 
N-C4-C4H-Pyrazolo[l.2-a]thienof2.3-a)Cl.41-

diazepin-10C9Hl-ylcarbonyllphenyll-
2-methylbenzamide 

To a mixture of 1.37 q (5mmol) of 
4-[(2-methylbenzoyl)amino)benzoyl chloride in 15 ml of 
methylene chloride, cooled to o0 c is added 1.5 ml of 
triethylamine. To the mixture is added 5 mmol of 
9,lO-dihydro-4H-pyrazolo[1,2-a]thieno[2,3-e][l,4Jdiaze­
pine. The cooling bath is removed and the reaction 
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mixture is allowed to stir at room temperature for 48 
hours. The volatiles are removed in vacuo to give a 
residue. The residue is dissolved in 100 ml of ethyl 
acetate and washed with water, 2N citric acid, aqueous 
NaHco

3 
and brine. The solution is dried with Na

2
so4 . 

and the solvent removed in vacuo to give a solid. The 
solid is purified by flash chromatography on silica gel 
to give the desired product. 

Exgple 240 
9.lO-Dihydro-10-C4-nitrobenzQyll-4H-pyrrolo­

[1.2-althienoC2.3-el Cl.41diazepine 
To a solution of 10 mmol of 9,lO-dihydro-4H­

pyrrolo[l,2-a]thieno[2,3-e] [1,4Jdiazepine in so 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 qive a 
residue which is dissolved in ethyl acetate. The 
solution is _washed with water, lN HCl, NaHco3, and 
brine. The organic layer is dried with Na2so4 , filtered 
and evaporated in yacuo to qive a solid which is 
purified by flash chromatoqraphy on silica qel to qive 
desired product as a solid. 

Exaaple 241 
9.lO-Dihydro-lO-C4-aminobenzoyll-4H-pyrrolo­

C1,2-althieno[2.3-el Cl.4]diazepine 
A mixture of 2 q of 9,lO-dihydro-l0-(4-

nitrobenzoyl)-4H-pyrrolo-[1,2-a]thieno[2,3-e] [l,4]­
diazepine in 20 ml of ethyl alcohol and 20 ml of ethyl 
acetate containing 0.2 q 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. 
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Example 242 
9.lO-Dihvdro-lO-C4-am1nobenzoyll-4H-Dyrrolo­

r1.2-aJthienoC2.3-el Cl,41diazepine 
To a solution of 5 mmol of 9,lO-dihydro-l0-

(4-nitrobenzoyl)-4H-pyrrolo-[l,2-a)thieno[2,3-e) [1,4]­
diazepine in 25 ml of ethyl alcohol is added 0.13 q of 
lOt Pd/C and 15 mmol of hydrazine followed by stirrinq 
and heatinq under reflux for 3 hours. The cooled 
reaction mixture is filtered throuqh diatomaceous 
earth. The filtrate is concentrated in vacuo to a 
residue which is dissolved in methylene chloride and 
passed throuqh a pad of hydrous maqnesium silicate. 
The filtrate is concentrated in yacµo to qive the 
desired product which is purified by flash 
chromatoqraphy on silica qel to qive the desired 
product as a solid. 

Example 243 
N-C4-C4H-PyrroloC1.2-althienof2.3-elfl.4]diazepin­

lOC9Hl-ylcarbonyllphenyl]-2-methylbenzamide 
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,lO-dihydro­
l0-(4-aminobenzoyl)-4H-pyrrolo-[1,2-a]thieno[2,3-e]­
[1,4]diazepine and the mixture stirred for s hours. The 
reaction mixture is washed with water, 2N citric acid, 
NaHco3 , and brine. The orqanic layer is dried with 
Na2 so4 , filtered and evaporated in vacuo to qive a 
solid which is purified by flash chromatography on 
silica qel to give the desired product as a solid. 

-- ---------
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Table IX 

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

compound 

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

N-[4-(4H-pyrrolo[l,2-a]thieno­
[2,3-e] [l,4]diazepin-10(9H)-yl 
carbonyl)phenyl]-2,5-dichloro­
benzamide 

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

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

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

N-[4-(4H-pyrrolo[l,2-a]thieno­
[2 ,3-e] [1, 4]diazepin-10 (9H)-yl 
carbonyl)phenyl]-2,4-
dimethylbenzamide 
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Table J;X <cont'd> 
Example compound 

5 

N-[4-(4H-pyrrolo[1,2-a]thieno-
250 [2,3-e][1,4Jdiazepin-10(9H)-yl 

carbonyl)phenyl)-2,3-

10 
dimethylbenzamide 

N-[4-(4H-pyrrolo[l,2-a]thieno-
251 [2,3-e][1,4]diazepin-10(9H)-yl 

carbonyl)phenyl]-2-methoxy-
benzamide 

15 

N-[4-(4H-pyrrolo[1,2-a]thieno-
252 [2,3-e][l,4]diazepin-10(9H)-yl 

carbonyl)phenyl]-2-
trifluoromethoxybenzamide 

20 

N-{4-(4H-pyrrolo[1,2-a]thieno-
253 [2,3-e][l,4]diazepin-10(9H)-yl 

carbonyl)phenyl]-2,4-
dimethoxybenzamide 

25 

N-[4-(4H-py~olo[l,2-a]thieno-

254 [2,3-e][l,4]diazepin-10(9H)-yl 
carbonyl)phenyl]-2,6-
dimethoxybenzamide 

30 

N-[4-(4H-pyrrolo[l,2-a]thieno-
255 [2,3-e][l,4]diazepin-10(9H)-yl 

carbonyl)phenyl]-2,6-
dichlorobenzamide 

35 

- ·-- --·---- - ·-·--·- ----
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Table IX (cont'd) 
compound 

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

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

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

N-[4-(4B-pyrrolo{1,2-a]thieno­
[2,3-e] [1,4]diazepin-10(9H)-yl 
carbonyl)phenyl]-2-(methylthio)­
benzamide 

N-[4-(4H-pyrrolo[1,2-a]thieno­
[2, 3-e] [1,4]dia%epin-10(9H)-yl 
carbonyl)phenyl]-2-
methyl-3-thiophenecarboxamide 

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

N-[4-(4H-pyrrolo[1,2-a]thieno­
[2,3-e] (l,4]diazepin-10(9H)-yl 
carbonyl)phenyl]-3-methyl-2-
furancarboxamide 
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Table IX Ccont'dl 

compound 

N-[4-(4H-pyrrolo[l,2-a]thieno­
[2,3-e] [1,4]diazepin-10(9H)-yl 
carbonyl)phenyl]-3-
ch1orophenylacetamide 

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

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

Example 2§6 
4.lO-Dihydro-51-pyrrolor1.2-aJtbieno[3.2-eJC1.41 

diazepine 
To a suspension of 7.0 g of 5-oxo-4,S-di­

hydropyrrolo[1,2-a]thieno[3,2-e] [1,4]diazepine in 25 ml 
of anhydrous tetrahydrofuran is added 9 ml of 10 M 
borane-dimethylsulf ide in tetrahydrofuran. The mixture 
is refluxed for 6 hours. The solution is cooled to 
room temperature and 25 ml of methanol added dropwise. 
The volatiles are removed under vacuum. To the residue 
is added 100 ml of 2 N NaOH. The mixture is refluxed 5 
hours and filtered. The solid is extracted with 
dichloromethane and the extract is washed with 2 N 
citric acid, water and dried (Na2so4). The solvent is 
removed to give a solid. 

. .. . .,,: l -~: : 
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Example 267 
N-r4-CSH-Pyrazolor1.2-a1thienorJ.2-e][l.4J­

diazepin-4ClOHl-ylcarj)gnyllphenyl]­
a-methylbenzamide 

, r. 

To a mixture of 5.5 mmol of 4-[(2-methylben­
zoyl)amino]benzoyl chloride in 20 ml of methylene 
chloride, cooled to o0 c is added 7.5 mmol of 
triethylamine and s :mmol of 4,lO-dihydro-5H-pyrazolo­
[1,2-a]thieno[3,2-e] [1,4]diazepine. The coolinq bath is 
removed and the reaction mixture is allowed to stir at 
room temperature for 48 hours. The volatiles are 
removed in vacuo to qive a residue. The residue is 
dissolved in 100 ml of ethyl acetate and the solution 
washed with water, 2N citric acid, aqueous NaHC03 and 
brine. The solution is dried with Na2so4 and the 
solvent concentrated in vacuo to qive a solid. The 
solid is purified by flash chromatoqraphy on silica qel 
to qive the desired product as a solid and foam, m.p. 
162°-1ss0 c, Anal. Calc'd for c25H21N3o2s: C,70.2; H,5.0 
N,9.8; S,7.5 Found: C,69.5, H,5.2 
N,9.6; S,7.0. 

Example 268 
4.10-Dihydro-4-C4-nitrobenzoyl)-5H-Pvrrolo­

r1.2-a]thienof3,2-eJ Cl.41diazepine 
To a solution of 3 mmol of 4,10-dihydro-5H­

pyrrolo[l,2-a]thieno[3,2-e] [l,4]diazepine in 10 ml of 
methylene chloride under arqon is added 5 mmol of 
triethylamine followed by ice bath coolinq. A solution 
of 3.3 mmol of 4-nitrobenzoyl chloride in 3 ml of 
methylene chloride is added dropwise. Followinq 
complete addition, the ice bath is removed and the 
reaction mixture stirred at room temperature for 2 
hours. The volatiles are removed in yacuo to qi ve a 
residue which is dissolved in ethyl acetate. The 
solution is washed with water, 2 N citric acid, NaHco3 , 
and brine. The reaction mixture is dried with Na2so4 , 
filtered and evaporated in vacuo to qive a solid which 
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is purified by flash chromatography on silica gel to 
give desired product as.a solid. 

Example 269 
4.10-Dihvdro-4-C4-aminobenzoyll-5H-pyrrolo­

[1.2-althienor3.2-el [1.41diazepine 
A mixture of 5 mmol of 4,lO-dihydro-4-(4-

nitrobenzoyl)-SH-pyrrolo-[1,2-a]thieno[J,2-e] [l, 4]­
diazepine in 25 ml of ethyl alcohol and 25 ml of ethyl 
acetate containing 0.2 g of lOt 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·on silica qel to give the desired 
product. 

Example 270 

4.10-Dibvciro-t-<4-aminobenzovl>-5H-Pvrrolo­
r1.2-a1thienoc3,2-e1 r1.4Jdiazepine 
To a mixture of 5 mmol of 4,10-dihydro-4-

(4-nitrobenzoyl)-5H-pyrrolo-{l,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 heatinq under reflux for 3 hours. The cooled 
reaction mixture is filtered through diatomaceous 
earth. The filtrate is concentrated in vaqgo to a 
residue which is dissolved in methylene chloride and 
passed through a pad of hydrous magnesium silicate. 
The filtrate is concentrated in yacuo to give the 
desired product which is purified by flash 
chromatography on silica gel to give the desired 
product as a solid. 

Example 271 
N-[4-C5H-PyrrgloCl.2-a)thieno[3.2-eJC1.4Jdiazepin-

4ClOHl-ylcarbonyllpbenyll-2-methylbenzamide 
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-[l,2-a]thieno[3,2-e]-
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[1,4]diazepine. The mixture is stirred for 5 hours. The 
reaction mixture is washed with water, 2N citric acid, 
NaHco3 , and brine. The reaction mixture is dried with 
Na2so4 , filtered and evaporated in vacuo to qive a 
solid which is purified by flash chromatoqraphy on 
silica gel to qive the desired product as a solid, m.p. 
l62°-1aa0 c (amorphous) 

Example 

272 

273 

274 

275 

Table X 
The f ollowinq Examples are prepared usinq 
the conditions of Example 271 with the 
appropriately substituted aroyl chloride. 

Compound 

N-[4-(5H-pyrrolo[l,2-a]thieno­
[3,2-e] [1,4Jdiazepin-4 (10H)-yl 
carbonyl)phenyl]-2-chloro­
benzamide 

N-[4-(SH-pyrrolo[l,2-a]thieno­
[3 ,2-e] [l,4]diazepin-4 (10H)-yl 
carbonyl)phenyl]-2,5-dichloro­
benzamide 

N-[4-(5H-pyrrolo[l,2-a]thieno­
[3,2-e] [l,4Jdiazepin-4 {lOH)-yl 
carbonyl)phenyl]-2,4-dichloro­
benzamide (solid foam), m.p. 105-
19o0c; Anal Calc'd for c24H17N3 
Cl2o2s: C,59.St H,3.6; N,8.7; 
S,6.6, Cl, 14.7 Found: C,59.6; 
H,3.8; N,8.1; S,5.5; Cl,14.0 

N-[4-(5H-pyrrolo[l,2-a]thieno­
[3, 2-e] [1,4]diazepin-4 (10H)-yl 
carbonyl)phenyl]-2-chloro-
4-methylbenzamide 
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f ablg X: Ccont'dl 
Example compound 

s 
N-[4-(5H-pyrrolo[l,2-a]thieno-

276 [3,2-e][l,4]diazepin-4(10H)-yl 
carbonyl)phenyl]-2-methyl-
4-chlorobenzamide 

10 
N-[4-(SH-pyrrolo[l,2-a]thieno-

277 [3,2-e][l,4]diazepin-4(10H)-yl 
carbonyl)phenyl]-2,4-dimethyl-
benzamide 

15 
N-[4-(SH-pyrrolo[l,2-a]thieno-

278 [3,2-e][l,4]diazepin-4{10H)-yl 
carbonyl)phenyl]-2,3-dimethyl-
benzamide 

20 
N-(4-(SH~pyrrolo[l,2-a]thieno-

279 [3,2-e][l,4]diazepin-4(10H)-yl 
carbonyl)phenyl]-2-methoxy-
benzamide 

(_ 25 N-[4-(5H-pyrrolo[l,2-a]thieno-
280 [3,2-e][1,4]diazepin-4(10H)-yl 

carbonyl)phenyl]-2-trifluoro-
methoxybenzamide 

30 N-[4-(SH-pyrrolo[l,2-a}thieno-
281 [3,2-e][l,4]diazepin-4(10H)-yl 

carbonyl)phenyl]-2,4-
dimethoxybenzamide 

35 N-[4-(5H-pyrrolo[l,2-a]thieno-
282 [3,2-e][l,4]diazepin-4(10H)-yl 

·- --·-- --- ·---·- carbonyl)phenyl]-2,6- -
dimethoxybenzamide 

• . i • . . . ' 
. ~ 
. ,; 

~ ... 
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Table X Ccont'dl 
Compound 

N-[4-(5H-pyrrolo[l,2-a]thieno­
[3,2-e~ [l,4]diazepin-4 (lOH)-yl 
carbonyl)phenyl]-2,6-
dichlorobenzamide 

N-[4-(5H-pyrrolo[l,2-a]thieno­
[3,2-e] [l,4]diazepin-4 (lOH)-yl 
carbonyl)phenyl]-2,6-
dimethylbenzamide 

N-[4-(SH-pyrrolo[l,2-a]thieno­
[3,2-e] [l,4]diazepin-4 (10H)-yl 
carbonyl)phenyl]-2-methylthio­
benzamide 

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

N-[4-(5H-pyrrolo[l,2-a]thieno­
[3 ,2-e] [l,4Jdiazepin-4 (10H)-yl 
carbonyl)phenyl]-3-
methyl-2-thiophenecarboxamide 

N-[4-(5H-pyrrolo[l,2-a]thieno­
[3, 2-e] [l,4]diazepin-4 (lOH)-yl 
carbonyl)phenyl]-3-
methyl-2-furancarboxamide 

----·--------·-· ·-·-- ----. 

. .;; ·' ~; . 

!_:1 .. i.. 
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Table X (cont'd> 
compound 

··.': .· 

N-[4-(SH-pyrrolo[l,2-a]thieno­
[3,2-e] [l, 4]diazepin-4 (10H)-yl 
carbonyl)phenyl]-3-chloro­
benzeneacetamide 

N-[4-(SH-pyrrolo[l,2-a]thieno­
[3,2-e] [l,4]diazepin-4(10H)-yl 
carbonyl)phenyl]-2-methoxy­
benzeneacetamide 

N-[4-(5H-pyrrolo[1,2-a]thieno­
[3,2-e] [1,4]diazepin-4(10H)-yl 
carbonyl)phenyl]-2-methoxy-4-
Chlorobenzam.ide 

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

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

Example 294 
6.7-Pihydro-5-(4-nitrobenzoyll-5H-pyrrolor1,2-a1-

r1.s1benzodiazepine 
To a solution of 10 mmol of 6,7-dihydro-SH­

pyrrolo[l,2-a] [1,S]benzodiazepine in 30 ml of methylene 
chloride under arqon is added 15 mmol of triethylam.ine 
followed by ice bath coolinq. A solution of 11 mmol of 
4-nitrobenzoyl chloride in 10 ml of methylene chloride 
is added dropwise. Following complete addition, the 
ice bath is removed and the reaction mixture stirred at 

~·· 
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room temperature for 2 hours. The volatiles are re­
moved in vacuo to qive a residue which is dissolved in 
ethyl acetate. The solution is washed with water, 2N 

citric acid, NaHC0
3

, and brine. The reaction mixture is 
dried with Na2so4 , filtered and evaporated .in vacuo to 
qive a solid which is purified by flash chromatography 
on silica qel to give the desired product as a solid. 

Example 295 

6.7-Dibydro-5-<4-aminobenzoyll-5H-pyrrolo[l.2-al­
Cl.51benzodiazepine 

A mixture of 2.0 q of 6,7-dihydro-5-(4-nitro­
benzoyl)-SH-pyrrolo[l,2-a] [l,S]benzodiazepine, 20 ml of 
ethyl alcohol and 20 ml of ethyl acetate containing 0.2 
q of 10' Pd/C is hydrogenated for 5 hours. The 
reaction mixture is filtered throuqh a pad of 
diatQmaceous earth. The filtrate is concentrated in 
vacµo to a solid which is purified by flash 
chromatography on silica qeL to give the desired 
product. 

Example 29§ 
6.7-Pihydro-S-<4-am,inobenzoyl>-5H-pvrrolo£1.2-a]­

[1.5Jbenzodiazepine 
To a solution of 5 mmol of 6,7-dihydro-5-(4-

nitrobenzoyl)-5H-pyrrolo[1,2-a] [1,5]benzodiazepine in 
25 ml of ethyl alcohol is added 0.3 q of 10% Pd/C and 
15 mmol of hydrazine followed by stirrinq and heatinq 
under refltix for 3 hours. The reaction mixture is 
filtered through diatomaceous earth. The filtrate is 
concentrated in vacuo to a residue which is dissolved 
in methylene chloride and passed through a pad of 
hydrous magnesium silicate. The filtrate is 
concentrated in vacuo to give the desired product which 
is purified by flash chromatography on silica gel to 
give the desired product as a solid • 

. --------

-·· ···- ....••. 
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Example 297 
N-[4-[C6.7-Dihydro-SH-pyrkolotl.2-Alfl.5Jbenzodiazepin­
-5-yl>carbonyllphenyll-2-methvlbenzamide 

To a mixture of 1.37 q (5 mmol) of 4-[(2-

methylbenzoyl)amino]benzoyl chloride in 10 ml of 
methylene .chloride, cooled to o0 c is added 7 mmol of 
triethylamine and 5 mmol of 6,7-dihydro-5H-pyrrolo­
[1,2-a] [l,S]benzodiazepine. The cooling bath is removed 
and the reaction mixture is allowed to stir at room 
temperature for 48 hours. The volatiles are removed in 
yacgo to qive a residue. The residue is dissolved in 
100 ml of ethyl acetate and washed with water, 2N 
citric acid, aqueous NaHC03 and brine. The solution is 
dried with Na2so4 and the solvent removed .in yagµo to 
give a solid. '!'he solid is triturated with 
ether-hexane to give the desired product, mass spectrum 
(CI):422(M+H). 

Example 298 

N-r4-tC6.7-Dihydro-5H-pyrrolor1.2-a1r1.S]benzgdiazepin­
-s-yl)carbgnyllphenyl]-2-methyl-benzamide 

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[l,2-a]­
[1,5]benzodiazepine. The reaction mixture is washed 
with water,_ 2M citric acid, NaHco3, and brine. The 
organic layer is dried with Na2so4 , filtered and 
evaporated in yagµo to give a solid which is purified 
by flash chromatography on silica gel to give the 
desired product as a solid; mass spectrum 
(CJ:):422(M+H). 

. ·, 
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Table XX 

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

Compound 

N-[4-[(6,7-dihydro-SH-pyrrolo 
[1,2-a][l,S]benzodiazepin-S-yl) 
carbonyl]phenyl]-2-
chlorobenzamide 

N-[4-[(6,7-dibydro-SH-pyrrolo 
[l,2-a][l,S]benzodiazepin-5-yl) 
carbonyl)phenyl]-2,S-di­
chl.orobenzamide 

N-[4-[(6,7-dihydro-sH-pyrrol.o 
[1,2-a][1,5]benzodiazepin~5-yl) 

carbonyl]phenyl]-2,4-di­
chlorobenzamide 

N-[4-[(6,7-dihydro-SH-pyrrolo 
[1,2-a][l,SJbenzodiazepin-5-yl) 
carbonylJphenyl]-2-
chloro-4-methylbenzamide 

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

· .. ·:I 
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Table XI Ccont'dl 

s Example Compound 

N-[4-[(6,7-dihyd.ro-SH-pyrrolo 
304 [1,2-a][1,5]benzodiazepin-5-yl) 

carbonyl]phenyl]-2,4-

10 
dimethylbenzamide 

N-[4-[(6,7-dihydro-SH-pyrrolo 
305 [l,2-a][l,S]benzodiazepin-5-yl) 

carbonyl]phenyl]-2,3-

15 
dimethylbenzamide 

N-[4-[(6,7-dihydro-SH-pyrrolo 
306 [l,2-a][l,S]benzodiazepin-5-yl) 

carbonyl]phenyl]-2-

20 
methoxybenzamide 

N-[4-[(6,7-dihydro-SH-pyrrolo 
307 [l,2-a][l,S]benzodiazepin-5-yl) 

carbonyl]phenyl]-2-
trifluoromethoxybenzamide 

25 

N-[4-[(6,7-dihydro-SH-pyrrolo 
308 [l,2-a][l,S]benzodiazepin-5-yl) 

carbonyl]phenyl]-2,4-
dimethoxybenzamide 

30 

N-[4-[(6,7-dihydro-SH-pyrrolo 
309 [1,2-a][1,5]benzodiazepin-5-yl) 

carbonyl]phenyl]-2,6-
dimethoxybenzamide 

35 

j"1'-
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table XI Ccont'dl 

Compound 

N-[4-[(6,7-dihyclro-5H-pyrrolo 
[l,2-a][l,S]benzodiazepin-5-yl) 
carbonyl]phenyl]-2,6-
dichlorobenzamide 

N-[4-[(6,7-dihydro-SH-pyrrolo 
[l,2-a][l,S]benzodiazepin-5-yl) 
carbonyl]phenyl]-2,6-
dimethylbenzamide 

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

N-[4-[(6,7-dihydro-SH-pyrrolo 
[l,2-a][l,5]benzodiazepin-S-yl) 
carbony1]phenyl]-2-
methyl-3-thiophenecarboxamide 

N-[4-[(6,7-dihydro-5H-pyrrolo 
[l,2-a][l,S]benzodiazepin-5-yl) 
carbonyl]phenyl]-3-
methyl-2-thiophenecarboxamide 

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

--------------- - ----
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Table XX <cont'd> 

Compound 

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

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

N-[4-[(6,7-dihydro-SH-pyrrolo 
[1,2-a][l,5]benzodiazepin-5-yl) 
carbonyl]phenyl]-2-chlorobenzene­
acetamide 

N-[4-[(6,7-dihydro-SH-pyrrolo 
[l,2-a][l,5]benzQdiazepin-5-yl) 
carbonyl]phenyl]-2-methylbenzene­
acetamide 

N-[4-[(6,7-dihydro-SH-pyrrolo 
[1,2-a][1,5Jbenzodiazepin-5-yl) 
carbonyl]phenyl]-2-methyl-3-
thiopheneacetamide 

Example 321 

5.6-Dihydro-4H-fl.2.4Jtriazolo[4.3-a]fl.5]benzodi-
azepine 

A mixture of 7.0 q of 5,6-dihydro-4H­
[1,2,4]-triazolo-[4,3-a] [1,5]benzodiazepin-s-one in 25 
ml of tetrahydrofuran is added 9 ml of 10 M 
borane-dimethylsulfide in tetrahydrofuran. The mixture 
is refluxed for 6 hours, cooled to room temperature and 
25 ml of methanol added dropwise. The volatiles are 
removed under vacuum and to the residue is added 100 ml 
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of 2N sodium hydroxide. The mixture is refluxed for s 
hours, chilled and extracted with dichloromethane. The 
extract is washed with 2N citric acid, water and dried 
(Na2so4 ). The solvent is removed under vacuum to give 
a solid. The solid is purified by chromatography on 
silica 9el to give the desired product. 

Expple 322 
N-[4-C4H-C1.2.4JtriazoloC4.3-aJC1.5Jbenzodia 

zepin-6C5Hl-ylcarbonyllph§nyll-2-metliyl 
benzamide 

To a mixture of 5 mmol of 5,6-dihydro-4H­
[l,2,4]triazolo[4,3-a] [1,5]benzodiazepine in 20 ml of 
dichloromethane is added s.s mmol of 4-[(2-methyl­
benzoyl)amino]benzoyl chloride and then 7.5 mmol of 
triethylamine. The mixture is stirred at room 
temperature for 8 hours and then washed with water, 
aqueous NaHco3 and brine. The solution is dried 
(Na2so4 ) and the solvent removed in vacuo to give a 
solid. The solid is purified by chromatography on 
silica gel with ethyl acetate-hexane as solvent to give 
the desired product as a glass. 

Example 323 
5.6-Dihydro-6-C4-nitrobenzoyll-4H-[1.2.4ltriazolo­

C4.3-al C1.5lbenzodiazepine 
To a mixture of 3 mmol of 5,6-dihydro-4H­

[1,2,4J-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 
NaHco3 and brine. The organic layer is dried (Na2so4) 
and the solvent removed under vacuum. The residue is 
purified by chromatography on silica gel to give the 
desired product as a solid. 
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Example 324 
S.6-Di}\ydro-6-Caminobenzoyll-4H-rl.2,4]triazolo­

f4.3-al fl,4Jbenzgdiazepine 
To a mixture of 5 lllDlol of 5,6-dihydro-6-

(4-nitrobenzoyl)-4H-[1,2,4]triazolo[4,3-a] [l,4]benzo­
diazepine in 25 ml of ethanol is added 0.3 q of 10% 
Pd/C and 15 mmol of hydrazine. The mixture is refluxed 
for 3 hours, cooled and filtered throuqh diatomaceous 
earth. The filtrate is concentrated .in yacuo and the 
residue purified by chromatoqraphy on silica qel to 
qive the desired product as a solid. 

Example· 

325 

326 

327 

328 

Table XII 

The f ollowinq Examples are prepared usinq 
the conditions of Example 322 with the 
appropriately substituted aroyl 
chloride 

compound 

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

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][l,5] 
benzodiazepin-6(5H)-ylcarbonyl)phenyl] 
2,4-dichlorobenzamide 

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

----· --- --·- --···-· 

: I t 
. '•. 
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Table XII 
Compound 

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

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

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

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

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

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

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

N-[4-(4H-[l,2,4]triazolo[4,3-a][l,5] 
benzodiazepin-6(5H)-ylcarbonyl)phenyl] 
2,4-dimethoxybenzamide 
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Table XII Ccont'dl 
Compound 

N-[4-(4H-[l,2,4]triazolo[4,3-a][l,5] 
benzodiazepin-6(5H)-ylcarbonyl)phenylJ 
2,6-dimethoxybenzamide 

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

N-[4-(4H-[1,2,4]triazolo[4,J-a][l,5] 
benzodiazepin-6(5H)-ylcarbonyl)phenyl] 
2-trifluoromethylbenzamide 

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

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

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

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

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

----- -- -- -- - -- -- .. ---- - ---·-
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Example 
Table XII <cont'd> 

Compound 

345 
N-[4-(4H-[1,2,4]triazolo[4,3-a][1,5] 
benzodiazepin-6(5H)-ylcarbonyl)phenyl] 
2-metbyl-3-furanecarboxamide 

346 
N-[4-(4H-[1,2,4]triazolo[4,3-a][l,5] 
benzodiazepin-6(5H)-ylcarbonyl)phenyl] 
2-metbyl-3-furanecarboxamide 

347 

348 

349 

350 

351 

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

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

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

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

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

Example 352 
N-f4-Cl-Metbyl-4H-Cl.2.4]triazolof4,3-alfl.5] 

benzodiazepin-6C5Hl-ylcarbonyllphenyll-2-methyl 
benzamide 

To a mixture of 5 mmol of 5,6-dihydro-1-
methyl-4H-[1,2,4]triazolo[4,3-a] [1,5]benzodiazepine in 
20 ml of dichloromethane is added 5.5 mmol of 
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4-[(2-methylbenzoyl)amino]benzoyl chloride and 7.5 mmol 
of triethylamine. The mixture is stirred at room 
temperature for 8 hours and then washed with water, 
aqueous NaHC0

3 
and brine. The organic layer is dried 

(Na2so4) and the solvent removed in vacyo to qive a 
solid. The solid is purified by chromatoqraphy on 
silica qel with ethyl acetate-hexane as solvent to give 
the desired product. 

Example 353 

N-C4-Cl-Metbyl-4H-[1.2.4]triazoloC4.3-aJCl.51 
~enzodiazepin-6C5Hl-ylcarbonvllphenyll-2.4 

dichlorobenzamide 
To a mixture of 5 mmol of 5,6-dibydro-1-

methyl-4H-[1,2,4]triazolo[4,3-a) [l, S]benzodiazepine in 
20 ml of dichloromethane is added 5.5 mmol of 
4-[(2,4-dichlorobenzoyl)amino]benzoyl chloride and 7.5 

mmol of triethylamine. The mixture is stirred at room 
temperature for 8 hours and then washed with water, 
aqueous NaHC03 and brine. The organic layer is dried 
(Na2so4 ) and the solvent removed in vacuo to qive a 
solid. The solid is purified by chromatoqraphy on 
silica qel to give the desired product as a solid. 

Example 354 
N-C4-CSH~Pyrrol0 r2.1-cJ[l.4Jbenzodia;epin-1oc11)­

ylcarbonyl)phenyl)-J-cyclohexenecarboxamide 
A. mixture of o.so q of 10,11-dihydro-10 (4_­

aminobenzoyl-5H-pyrrolo[2,l-c] [1,4)benzodiazepine, 
0.286 g of 3-cyclohexenecarbonyl chloride and 346 111 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 NaHco3 , brine and 
dried (Na2so4). The solution is filtered throuqb a 
thin pad of hydrous magnesium silicate and the filtrate 
evaporated in vacuo. The residue_ is chromatoqraphed on 
thick layer silica gel plates to give a solid which is 
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crystallized from ethyl acetate to qive o.34 q of 
crystals, m.p. 216-21s0 c. 

Example 355 
N-C4-CSH-Pyrrolor2.1-cl[l.4Jbenzodiazepin-1oc111 

ylcarbonyllphenylJ-5-metbyl-2-thiophenecarboxamide 
To a solution of 0.318 q of 5-methyl-2-thio­

phenecarbonyl chloride in 5 ml of dichloromethane 
cooled to o0 c is added o.so q of lO,ll-dihydro-10-
(4-aminobenzoyl-5H-pyrrolo[2,1-c] [l,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. lM NaHco3 , brine and 
dried (Na2so4). The solution is filtered.throuqh a 
thin pad of hydrous magnesium silicate and the filtrate 
evaporated in vacuo to qive a solid. The solid is 
crystallized from ethyl acetate to qive o.53 q of 
crystals, m.p. 235-23s0 c. 

ExAmple 356 
N-[~-(5H-Pyrrolo[2.l-cl[l.4lbenzodiazepin-10(11l 

ylcarbonyllphenyll-cyclohexylacetamide 
·To a solution of 0.318 q of cyclohex:ylacetyl 

chloride in 5 ml of dichloromethane cooled to o0 c is 
added 0.50 q of l0,ll-dihydro-10-(4-aminobenzoy1-5H­
pyrrolo[2,1-c] [l,4]benzodiazepine and 346 µ1 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. lM NaHco3 , brine and 
dried (Na2so4). The solution is filtered through a 
thin pad of hydrous maqnesium silicate and the filtrate 
evaporated in yacuo to qive a solid. The solid is 
crystallized from ethyl acetate to qive 0.52 q of 
crystals, m.p. 231-234°c. 
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Example 357 
N-C4-CSH-Pyrrolo[2.1-c][l.4Jbenzodiazepin-1oc111 
ylca~bonyllphenyll-2-fluorobenzeneacetamide 

To a solution of o.342 q of 2-fluorophenyl­
acetyl chloride in 5 ml of dichloromethane cooled to 
o0 c is added o.so g of 10,11-dihydro-l0-(4-amino­
benzoyl-5H-pyrrolo[2,l-cJ [l,4]benzodiazepine and 346 µl 
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. lM Nauco3 , brine and 
dried (Na

2
so4). 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 o.43 q of 
crystals, m.p. 204-207°c. 

Example 358 

N-C4-CSH-Pyrrglor2.1-c1r1,41benzodiazepin-10(11> 
vlcarbonyllphenyl)-cyclohexanecarboxamide 

To a solution of 0.342 q of cyclohexanecar­
bonyl chloride in 5 ml of dichloromethane cooled to o0 

c is added 0.50 q of 10,11-dihydro-10-(4-aminobenzoyl­
SH-pyrrolo[2,l-c] [l,4}benzodiazepine and 346 µl of 
triethylamine. The mixture is stirred at room 
temperature 16 hours and diluted with so ml of 
dichloromethane. The solution is washed with 20 ml 
each of water, 2N citric acid. lM NaHco3 , brine and 
dried (Na2so4). The solution is filtered throuqh a 
thin pad of hydrous maqnesium silicate and the filtrate 
evaporated in vacuo to give a solid. The solid is 
crystallized from ethyl acetate to qive 0.54 q of 
crystals, m.p. 202-204°c. 

Example 359 
4-fN-Methyl-N-(2-methylbenzoylaminolbenzoyl chloride 

A solution of 6.72 q of 4-[N-methyl-N-(2-
methylbenzoyl)amino]benzoic acid in 20 ml of thionyl 
chloride is refluxed for one hour. The volatiles are 
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removed in vacuo. Toluene is added to the residue and 
then the toluene removed in vacµo (repeated several 
times) to qive the 7.3 q of product as a brown oil. 

Example 362 

4-CN-Metbyl-N-<2-methylbenzoyi>amino]benzoic acid 
A sample of 1.51 q of sodium hydride (60t in 

oil) is washed with hexane under arqon to remove ·the 
oil. To the washed sodium hydride is added 5 ml of 
N,N-dimethylform.amide. To this mixture is added 
dropwise a solution of 8.69 q of ethyl 4-[(2-

methylbenzoyl)amino]benzoate in 20 ml of N,N-di­
methylform.amide. The mixture is stirred at room 
temperature for 0.5 hour and then S.23 q of methyl 
iodide is added. The mixture is stirred at room 
temperature for l.6 hours. The mixture is diluted with 
water and extracted with dichloromethane. The extract 
is dried (Na2so4), concentrated to reduce the volume 
and the solution filtered throuqh a thin pad of hydrous 
magnesium silicate. The filtrate is concentrated in 
vacuo to give 11 q of an oil (1:1 mixture of product 
and N,N-dimethylform.amide). The preceding product, 
ethyl 4-[N-methyl-N-(2-methylbenzoyl)amino]benzoate, 
(11 q) is dissolved in 30 ml of methanol 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 qive 6.72 q of 
crystals, m.p. 187-190°c. 

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

Example 361 
4-CN-Methyl-N-<2-chlorobenzoyl)amino]benzoic acid 

Example 362 

4-rN-Methyl-N-<2.5-dichlorobenzoyllamino)benzoic acid 
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Expple 363 
4-rN-Hethyl-N-C2.4-dichlorobenzoyl)aminolbenzoic acid 

Example 364 

4-rN-Methvl-N-<2-cbloro-4-methylbenzoyllaminoJ­
benzoic acid 

Example 365 
4-tN-Met})yl-N-<2-metbyl-4-chlorobenzoyl>aminol­

benzoic acid 
1xample 366 

4-£N-Methyl-U-C2.4-dimethvlbenzoyllaminolbenzoic acid 
Example 367 

4-fN-Metl\yl-N-C2.3-dimetbvlbenzoyl>aminolbenzoic acid 
Example 368 

4-rN-Metbvl-N-C2-meth9XVbenzoyllamino]benzoic acid 
Expple 369 

4-rN-Methvl-N-C2-trifluoroinethoxybenzoyllaminoJ­
benzoic acid 

Example 370 
4-rN-Methyl-N-C2.4-dimetboxybenzoyllamino]­

benzoic acid 
Example 371 

4-CN-Methyl-N-<2-metboxy-4-chlorobenzoyllamino]­
benzoic acid 

Ex8mple 372 

4-rN-Metbvl-N-C2•methylthiobenzoyllamino]­
benzoic acid 

Example 373 
4-CN-Methvl-N-C2-methylthiophen-3-ylcarbonyllamino]­

benzoic acid 
Example 374 

4-TN-Methyl-N-<3-methyltbiophene-2-ylcarbonyllaminol­
benzoic acid 

Example 375 
4-rN-Metbyl-N-C2-metbylfuran-3-ylcarbonyllaminoJ­

benzoic acid 
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Example 376 
4-CN-Methyl-N-CJ-methylfuran-2-ylcarbonyllaminol­

benzoic ;;acid 
Example 377 

4-rN-Methyl-N-Cphenylacetyllaminol benzoic acid 
Example 378 

4-rN-Metbyl-N-C2-chlorophenylacetyllamino] benzoic acid 
Example 379 

4-[N-Metbyl-N-C2-methoxyphenylacetvllaminol­
benzoic acid . 

Example 380 
4-[N-KetbVl-N-(2-methylphenylacetyllaminoJ­

benzoic acid 
Example 381 

4-[N-Methyl-N-Ccyclohexylparbonyl)amino1-
ben1oic acid 

Example 382 

4-rN-Methvl-N-{3-cyclohexenecarbonyllamino)-
benzoic acid 

Example 383 
4-[N-Methyl-N-Ccyclohexylaqetyllaminol-­

benzoic acid 
Example 384 

N-[4-(SH-Pyrrolo[2,1-~][1,4]benzodiazepin-10(11H)-

vlcarbonyllpbenyll-N-methyl-2-methylbenzamide 
A mixture of 0.27 q of 10,11-dihydro-5H­

pyrrolo[2,1-~] [l,4]benzodiazepine, 0.518 q of 4-[N­
methyl-N-(2-methylbenzoyl)amin~]benzoyl chloride, 
0.182 q of triethylamine and 7 ml of tetrahydrofuran is 
stirred at room temperature for 3 hours. To the 
mixture is added 0.29 q of 4-[N-methyl-N-(2-metbyl­

benzoyl) amino]benzoyl chloride and 0.10 q of 
triethylamine in 2 ml of dichloromethane and the 
mixture stirred for 2 days. The mixture is poured into 
water and extracted with dichloromethane. The extract 
is washed with water, lN HCl, lN NaHco3 , brine and 
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dried (Na2so4). The solution is filtered through a 
thin pad of hydrous magnesium silicate. The filtrate 
is evaporated in vacuo and the residue crystallized 
from dichloromethane-hexane to give 0.38 g of crystals, 
m.p. 16S-110°c. 

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

Example 385 

N-[4-(SH-Pyrrolo[2,l-~][l,4]benzodiazepin-10(11H)-

ylcarbonyl)phenyl]-H-methyl-2-chlorobenzamide 

1Xample 386 

N-[4-(SH-Pyrrolo[2,1-g][l,4]benzodiazepin-10(11B)-

ylcarbonyl)phenyl]-H-methyl-2,5-dichlorobenzamide 

Example 387 

N-[4-(SH-Pyrrolo[2,l-~][1,4]benzodiazepin-10(11B)-

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

EXample 388 

N-[4-(SH-Pyrrolo[2,l-~][l,4]benzodiazepin-10(11H)-

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

Example 389 

N-[4-(SH-Pyrrolo[2,l-~][1,4]benzodiazepin-10(11B)-

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

EXample 390 

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

ylcarbonyl)phenyl]-X-methyl-2,3-dimethylbenzamide 

Example 391 

N-[4-(5H-Pyrrolo[2,l-£][1,4]benzodiazepin-lO(llH)-

ylcarbonyl)phenylJ-H-methyl-2-methoxybenzamide 
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Example 392 
N-[4-(5H-Pyrrolo[2,1-Q][1,4]benzodiazepin-10(11li)-

5 ylcarbonyl)phenyl]-H-methyl-2-trifluoromethoxybenzamide 
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N-[4-(5H-Pyrrolo[2,l-Q][l,4]benzodiazepin-10(11li)-· 

ylcarbonyl)phenyl]-H-methyl-2,4-dimethoxybenzamide 

Example 394 

N-[4-(5H-Pyrrolo[2,l-Q][l,4]benzodiazepin-10(11B)-

ylcarbonyl)phenyl]-H-methyl-2-methoxy-4-chlorobenzamide 

Example 395 
N-[4-(5H-Pyrrolo[2,l-Q][1,4]benzodiazepin-10(11B)-

ylcarbonyl)phenyl]-H-methyl-2-methylthiobenzamide 

Example 326 

N-[4~(SH-Pyrrolo[2,1~][1,4]benzodiazepin-10(11H)-

ylcarbonyl)phenyl]-H-methyl-2-methyl-3-thiophene-

carboxgide 
Example 327 

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

ylcarbonyl)phenyl]-H-methyl-J-methyl-2-thiophene-

carboxamide 
Example 398 

N-[4-(SH-Pyrrolo[2,1-Q][l,4]benzodiazepin-10(llli)-

ylcarbonyl)phenylJ-B-methyl-2-methyl-3-furane-

carboxamide 
Example 399 

N-[4-(5H-Pyrrolo[2,1-g][l,4]benzodiazepin-10(11B)-

ylcarbonyl)phenyl]-H-methylb~nzeneacetamide 

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

ylcarbonyl)phenylJ-H-methyl-2-chlorobenzeneacetamide 
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Example 401 
N-[4-(5H-Pyrrolo[2,1-gJ[l,4Jbenzodiazepin-10(11B)-

ylcarbonyl)phenylJ-H-methyl-2-methoxybenzeneacetamide 

Example 402 
N-[4-(SB-Pyrrolo[2,1-g][l,4Jbenzodiazepin-1o(l1H)-

ylcarbonyl)phenylJ-H-methyl-2-metbylbenzeneacetamide 

Example 403 
N-[4-(SH-Pyrrolo[2,l~J[l,4]benzodiazepin-l0(11B)-

ylcarbonyl)phenyl]-H-methyl-2-methyl-3-thiophene-

acetamide 
Example 404 

N-[4-(5H-Pyrrolo[2,1-g][l,4]benzodiazepin-10(11B)-

ylcarbonyl)phenyl]-H-methylcyclohexanecarboxamide 

Example 405 
N-[4-(SH-Pyrrolo[2,l-g][l,4]benzodiazepin-lO(llH)-

ylcarbonyl)phenyl]-H-methylcyclohexylacetamide 

Example 406 
N-[4-(SH-Pyrrolo[2,1-g][l,4]benzodiazepin-10(11B)-

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

Exp.ple 407 
N-[4-(SH-Pyrrolo[2,1-g][l,4Jbenzodiazepin-10(11H)-

ylcarbonyll-2-metbvlphenyl]-2.4-dichlorobenzamide 
A mixture of 0.40 g of 10,11-dihydro-10-

(3-methyl-4-aminobenzoyl)-5H-pyrrolo[2,1-g] [l,4]benzo­
diazepine, 0.40 q of 2,4-dichlorobenzoyl chloride and 
0.75 q of diisopropylethylamine in 50 ml of dichloro­
methane is stirred at room temperature for 16 hours. 
The mixture is washed with water, dried (Mgso4) and the 
solution passed through a thin pad of hydrous magnesium 
silicate. The filtrate is concentrated and hexane 
added to give crystals. Recrystallization from di-

-----···- ··-·· - ·-· ---------
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chloromethane-hexane gives 0.52 q of crystals, m.p. 
213-21s0 c. 

Example 408 
1-c2-Nitrgpheny1>-1H-pyrrole-2-carboxaldgbydc 

A sample of 4.7 g of sodium hydride (60t in 
oil) is washed with hexane (under arqon). To the 
sodium hydride is added 200 ml of dry N,N-dimethyl­
formamide and the mixture is .chilled to o0 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 q of l-fluoro-2-nitrobenzene added dropwise. 
After the addition, the mixture is stirred at room 
temperature 16 hours and the mixture concentrated 
(6s0 c) under high vacuum. To the residue is added 400 
ml of dichloromethane and the mixture washed with 150 
ml each of H

2
o, brine and dried (Na2so

4
). The solvent 

is removed in vacuo to give a yellow solid. Crystal­
lization from ethyl acetate-hexane (9:1) gives 17.0 q 
of light yellow crystals, m.p. 119°-122°c. 

Example 409 

4,10-Dihydro-5H-pyrrolo[l,2-a]thieno[3,2-e][l,4]-

diazepine 
To an ice cooled mixture of 2.1 q of 

pyrrole-2-carboxylic acid and 3.2 q of methyl 3-amino­
thiophene-2-carboxylate in 40 ml of dry dichloromethane 
is added 4 ·q 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 q of solid, m.p. 214-21a0 c. To a suspension of the 
preceding compound (1.19 g) in 20 ml of dry tetrahydro­
furan is added 0.2 q of sodium hydride (60% in oil). 
After the hydrogen evolution, the mixture is stirred 
and refluxed for 4.5 hours, cooled and poured into 
ice-water. The precipitated solid is filtered and the 
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solid triturated with petroleum ether (bp 30-6o0 c) to 
give 0.75 g of 4,lO-dihydro-4,lO-dioxo-5B-pyrrolo­
[l,2-a]thieno[3,2-e] [l,4]diazepine as a solid, m.p. 
2ao-290°c. The preceding compound (0.362 g) is added 

to an ice-water cooled solution of 1 M diborane in 
tetrahydrofuran. The mixture is stirred at room 
temperature for 65 hours. The solution is concentrated 
to dryness and ice~water·added to the residue. The 
mixture is acidified with dilute HCl, stirred and then 
basified with solid NaHCo3• The mixture is filtered to 
qive 0.223 q of a solid (foam) m.p. ao-as0 c. 

Example 410 

10,11-Dihydro-su-1,2,4-triazolo[3,4-Q][l,4]-

benzodiazepine 
A mixture of 2.2 q of 2-cyanoaniline, 2.0 q 

of methyl bromoacetate and 1.3 q ot potassium carbonate 
in 12 ml of dry N,N-dimethylformamide is heated at 
1so-1ss0 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]acetate as a yellow 
solid, m.p. 10-1a0 c. The preceding cOlllpound (2.0 q) is 
added to a solution of 0.5 q 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 diatOlllaceous 
earth and the filtrate evaporated. Water is added to 
the residue and the mixture filtered to give 2,3,4,5-
tetrahydro-lB-1,4-benzodiazepin-3-one as a yellow 
solid, m.p. 167-17o0 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 
so-as0 c for 15 minutes. The mixture is poured into 
water and stirred for 30 minutes. Filtration gives 
1.0 g of l,2,4,S-tetrahydro-3H-1,4-benzodiazepin-3-
thione as yellow solid, m.p. 150-153°c • 

• 
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The precedinq compound (0.5 q) and o.5 q of 
N-f ormylhydrazine in 6 ml of dry n-butanol is refluxed 
for 16 hours and the solvent removed. The gummy 
residue is triturated with cold water and the mixture 
filtered. The solid is triturated with acetone to qive 
0.19 q of yellow solid, m.p. 232-237°c. 

Example 411 

4,5-Dihydro-6H-[l,2,4]triazolo[4,3-A][l,5]-

benzodiazepine 
A mixture of 2,3,4,5-tetrahydro-lH-1,5-

benzodiazepin-2-thione (0.8 q) and o.so q of N-formyl­
hydrazine in a ml of n-butanol is stirred and refluxed 
for 18 hours and the solvent removed under vacuum. Ice 
water is added to the residual solid and the mixture 
filtered to give 0.312 g of a gray solid, m.p. 
162-16S0 c. 

Example 412 
4,5-Dihydro-6B-imidazo[l,2-A][l,5]benzodiazepine 

A mixture of 30 q of acrylic acid, 33 q of .Q­

phenylenediamine is heated on a steam bath for 1.s 
hours and the cooled black mixture triturated with 
ice-water. The aqueous phase is decanted and ice and 
aqueous ammonium hydroxide added to the residue. The 
mixture is extracted with dichlorometbane and the 
extract concentrated to dryness. The residue is tri­
turated with carbon tetrachloride and filtered. The 
oily solid is triturated with a small amount of ethanol 
to give 9.7 q of a solid. Trituration of the solid 
with ethyl acetate gives 2,3,4,5-tetrahydro-lH-l,5-
benzodiazepin-2-one as an impure solid, m.p. 75-101°c. 

A mixture of the preceding compound (11.3 g) 
and 5.9 q of phosphorus pentasulfide in 70 ml of dry 

pyridine is stirred and heated at approximately ao0 c 
for 20 minutes. The mixture is poured into water and 
the mixture stirred for 30 minutes. Filtration gives 
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8.6 q of 2,3,4,5-tetrabydro-lH-l,S-benzodiazepin-2-
thione as a solid, m.p. ·154-1S7°c. 

A mixture of the precedinq compound (0.70 q), 
1.0 q of aminoacetaldehyde dimethyl acetal and 15 mq of 
4-methylbenzenesulfonic acid monohydrate in 6 ml of dry 
n-butanol is refluxed for 4 hours and the solvent 
removed under vacuum. The residue is heated (refluxed) 
with 10 ml of 3 H hydrochloric acid for 55 minutes. 
Ice is added to the cooled mixture and the mixture made 
basic with solid NaHco3• The mixture is extracted with 
dichloromethane and the extract dried (Na2so4). The 
solvent is removed to qive an orange syrup which 
solidified on standinq. The oily solid is triturated 
with acetone to give a liqht yellow solid (0.185 q) 
m.p. 119-122°c. 

Example 413 

1-C2-Nitrophenyll-2-pyrroleacetic acid. ethyl ester 
To a stirred mixture of 1.88 q of 1-(2-nitro­

phenyl)pyrrole, 4.80 9 of ethyl iodoacetate and 2.22 q 

of Feso4 .7H2o in 40 ml of dimethyl sulfoxide is added 
dropwise 10 ml of 30t hydrogen peroxide while keeping 
the reaction mixture at room temperature with a cold 
water bath. The mixture is stirred at room temperature 
for one day. An additional 2.4 q of ethyl iodoacetate, 
1.1 q of Feso4 .7H2o and 5 ml of 30t 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 orqanic extract is 
washed with water, brine and dried (Na2so4). The 
solvent is removed and the residue (2.12 q) chromato­
qraphed on silica gel with ethyl acetate-hexane (1:4) 
as solvent to give 0.30 q of product as a brown qum.. 

Example 414 
6,7-Dihydro-5B-pyrrolo[l,2-A][l,5]benzodiazepin-6-one 

To a solution of o.s mmol of 1-(2-nitro­
phenyl)-2-pyrroleacetic acid, ethyl ester in 3 ml of 
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ethanol is added stannus chloride dihydrate 
(Snc12 .2H2o) in 2 ml of concentrated hydrochloric acid 
(with coolinq in water bath). The mixture is stirred 
at room temperature for 5 hours and chilled in an ice 
bath. To the mixture is added slowly saturated sodium 
carbonate solution. The solid which precipitates is 
filtered and the solid washed with water and then 
extracted with ethyl acetate. The ethyl acetate 
extract is dried (Na2so4 ) and the solvent removed to 
give 0.16 g of solid which is triturated with ether to 
give 0.11 g of product as an off-white solid. 

Example 415 
6,7-Dihydro-5H-pyrrolo[l,2-AJ[l,5]benzodiazepine 

To a solution of 0.010 q of 6,7-dihydro-5H­
pyrrolo[l,2-A] [1,5]benzodiazepin-6-one in 2 ml of 
tetrahydrofUran is added 0.45 ml of a 2.0 M solution of 
diborane-dimethylsulfide in tetrahydrofuran. The 
mixture is reflwced 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. '!'he extract is washed 
with brine, dried (Na2so4) and the solvent removed to 
give 0.065 q of a colorless oil1 one spot by thin layer 
chrOJ11atography (silica qel) with ethyl acetate-hexane 
(1:2) as solvent (Rf o.81). 

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

pyrrolo[2,1-Q] [l,4]benzodiazepine 

A mixture of s.o q of lO,ll-dihydro-l0-(2-
chloronitrobenzoyl)-5B-pyrrolo[2,l-~] [1,4]benzodiaze­
pine, 15.4 q of stannus chloride and 170 ml of ethanol 
is heated at 7o-so0 c for 1 hour. The mixture is 
chi8lled (ice bath) and made basic with l M NaHco3 
solution (350 ml) and then stirred at room temperature 
for 1 hour. The mixture is brought to pH 5 with acetic 
acid and extracted with 500 ml of ethyl acetate and 
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with 300 ml of ethyl acetate. The combined extract is 
washed with 250 ml of brine and dried (Na2so4). The 
solution is filtered throuqh a thin pad of hydrous 
magnesium silicate and the filter pad washed with ethyl 
acetate. The filtrate is concentrated to dryness and 
the residue dissolved in 200 ml of hot chloroform­
methanol (l:l) and the solution filtered throuqh a thin 
pad of hydrous magnesium silicate. The filtrate is 
concentrated under vacuum to give 4.36 q (after drying 
under vacuum at 6o0 c overniqht) of product as a white 
solid. A sample is recrystallized from chloroform.­
methanol to qive white crystals, m.p. 210-212°c. 

Example 417 

4-rcs-Fluoro-2-methylbenzoyllamino]benzoic acid 
A mixture of 0.60 g of ethyl 4-[(5-fluoro-2-

methylbenzoyl)amino]benzoate 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-ao0 c to give 0.47 g of the desired 
product as a solid, m.p. 272-275°c. 

The f ollowinq Examples are prepared using tbe 
conditions of Example 417. 
Example No. 
418 

419 

420 

421 

compound 
4-[(3-fluoro-2-:methylbenzoyl)amino]­
benzoic acid, m.p. 309-311°c 

4-[(5-fluoro-2-:methylbenzoyl)amino]-2-
chlorobenzoic acid, m.p. 247-2499 C 

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

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

--- -- ---- -----
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Cgmpound 

4-[[2-fluoro-3-(trifluoromethyl)]benzo­
Yl]amino]-2-chlorobenzoic acid 

4-[(2,S-difluorobenzoyl)amino]-2-ch1oro­
benzoic acid 

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

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

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

4-[(2,S-dimethylbenzoyl)amino]-2-chloro­
benzoic acid 

4-[2,3-difluorobenzoyl)amino]-2-chloro­
benzoic acid 

Example 429 
4-[<2.4-Dicblorobenzoyllaminol-2-chlgrobenzoic acid 

To a stirred mixture of S.19 q of 2-chloro-4-

aminobenzoic acid in 150 ml of methylene chloride is 
added 7.86 q of N,N-diisopropylethylamine and 12.67 q 

of 2,4-dichlorobenzylchloride and stirrinq continued 
for 18 hours. Water is added to the filtrate and the 
orqanic layer dried with Na2so4 and concentrate4 in 
vacuo to qive 13.68 q of the desired product, m.p. 
171-11s0 c. 

The followinq Examples are prepared usinq the 
conditions of Example 429. 

---------- ----
' 

I: 
! i .. 
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Compounc1 
4-[(2-methylbenzoyl)amino]-2-chloro­
benzoic acid, m.p. 196-1999 C 

4-{(2-methylbenzoyl)amino]-3,5-di­
metbylbenzoic acid, m.p. 286-2899 C 

4-[(2,4-dichlorobenzoyl)amino]-3,5-
dimetbylbenzoic acid, m.p. 209-2129 C 

4-{(2-methylbenzoyl)amino]-3-chloro­
benzoic acid, m.p. 199-2029 C 

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

4-[(3-fluoro-2-methylbenzoyl)amino]-3-
chlorobenzoic acid, m.p. 225-2279 C 

4-[(5-fluoro-2-methylbenzoyl)amino]-3-
chlorobenzoic acid, m.p. 182-l859 C 

4-[(2,3-dimetbylbenzoyl)amino]-3-
chlorobenzoic acid 

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

4-((2,S-dimethylbenzoyl)amino]-3-
chlorobenzoic acid 

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

4-[[3-fluorobenzoyl]aminoJ-2-cbloro­
benzoic acid, m.p. 249-2529 C 
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compgund 
4-[[2-(trifluoromethyl)benzoyl]amino]-
3-chlorobenzoic acid 

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

pyrrolo[2.l-c] [1.41benzodiazepine-3-carboxylate 
To 25 ml of absolute ethanol is added 0.12 q 

of sodium metal with stirrinq followed by 0.68 q of 
10,ll-dihydro-10-(2-chloro-4-nitrobenzoyl)-[3-(tri­
chloroacetyl) ]-SB-pyrrolo[2,1-c] [l,4]benzodiazepine. 

stirrinq is continued for 18 hours. The 
volatiles are removed in vacuo to a residue which is 
partitioned between methylene chloride and water. The 
orqanic layer is separated, dried with Na2so4 and 
filtrate heated on a steam bath while hexane is added 
to give 0.45 q 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. 
444 

445 

446 

compound 
ethyl 10,11-dihydro-10-(3-methyl-4-
nitrobenzoyl)-SH-pyrrolo[2,l-£] [l,4)­
~enzodiazepine-3-carboxylate, m.p. 
200-202°c 

ethyl 10,11-dihydro-10-c2-methyl-4-
nitrobenzoyl)-SB-pyrrolo[2,1-g) [1,4J­
benzodiazepine-3-carboxylate 

ethyl 10,ll-dihydro-10-(2-chloro-4-
nitrobenzoyl)-SH-pyrrolo[2, l-&] [l,4]­
benzodiazepine-3-carboxylate 

------ ----------



5 

10 

15 

20 

25 

30 

35 

Example No. 
447 

-147-

compound 
ethyl 10,11-dihydro-10-(3-chloro-4-
nitrobenzoyl)-5H-pyrrolo[2,l-g] [1,4]­
benzodiazepine-3-carboxylate 

Example 448 
10.11-Dihydro-10-C3-metbyl-4-nitrobenzoyll-C3-tri­
chloroacetyl) ]-5H-pyrrolo[2,1-g] [1,4]benzodiazepine 

To a stirred solution of 3.47 q of 10,ll-di­
hydro-10(4-nitro-3-methylbenzoyl)-5U-pyrrolo[2,1-g]­
[1,4]benzodiazepine in so ml of methylene chloride is 
added 3.40 q of trichloroacetic anhydride and stirrinq 
continued for 18 hours. Water is added and the 
separated orqanic layer washed with saturated sodium 
bicarbonate, dried with Na2so4 and passed throuqh a 
short pad of hydrous magnesium silicate. Hexane is 
added to the filtrate at the boil to qive 4.07 q of the 
desired product as a solid. MASS SPEC (CI) 49l(MH+). 

The following Examples are prepared using the 
conditions of Example 448. 
Example No. Compound 
449 10,11-dihydro-10-(4-nitrobenzoyl)-[3-

(trichloroacetyl) ]-5H-pyrazolo[2,l-g]­
[l,4]benzodiazepine, m.p. 122-123°c 

450 10,11-dihydro-10-(2-chloro-4-nitro­
benzoyl)-[3-(trichloroacetyl) ]-SH­
pyrrolo[2,1-g][1,4]benzodiazepine, m.p. 
149-151°C 

Example 451 
10.11-oihydro-10-C4-nitrobenzoyll-C3-Ctrifluoro­

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

A mixture of o.so q of l0,11-dihydro-10(4-
nitrobenzoyl)-5H-pyrrolo[2,1-g] [l,4]benzodiazepine in 
10 ml of methylene chloride is cooled in an ice bath 
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and 2.0 q of trifluoroacetic anhydride added. The bath 
is removed and the reactants stirred for 18 hrs, parti­
tioned with saturated sodium bicarbonate and the 
separated organic layer dried with Na2so4 then passed 
throuqh a short pad of hydrous magnesium silicate. The 
filtrate is heated at the boil while hexane is added to 
give 0.40 q of the desired product, m.p. 169-l7o0 c. 

The following Examples are prepared using the 
conditions of Example 451. 
Example No. compound 
452 

453 

454 

10,11-dihydro-l0-(2-chloro-4-nitro­
benzoyl) [3-(trifluoroacetyl) ]-SH­
pyrrolo[2,1-2][1,4]benzodiazepine, m.p. 
l5l-153°C 

l0,11-dihydro-l0-(3-chloro-4-nitro­
benzoyl) [3-(trifluoroacetyl) ]-5U­
pyrrolo[2,1-2][1,4]benzodiazepine 

10,11-dihydro-l0-(2-methyl-4-nitro­
benzoyl) [3-(trifluoroacetyl) ]-5B­
pyrrolo[2,1-2](1,4]benzodiazepine 

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

.pyrrolo[2,l-~] [1,4]benzodiazepine 

A mixture of s.o q of 3-methoxy-4-nitro­
benzoic acid and 5.0 g of thionyl chloride is heated 
under argon for 1 hour. The volatiles are removed in 
vacuo to give 2.85 q of a 3-methoxy-4-nitrobenzoyl 
chloride as a residue which is dissolved in 50 ml of 
methylene chloride. To the preceding solution is added 
with stirring 1.75 g of N,N-diisopropylethylamine 
followed by 1.84 g of 10,11-dihydro-SH-pyrrolo[2,1-21-
[1,4]benzodiazepine. The reaction mixture is stirred 
under argon for 18 hours and diluted with saturated 
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sodium bicarbonate. The orqanic layer is dried with 
Na2so4 and passed through a short pad of hydrous 
maqnesiu:m silicate. While boilinq, hexane is added to 
the filtrate to give, upon cooling, 3.39 g of the 
desired product as a solid, m.p. 191-192°c. 

The following Examples are prepared using the 
conditions of Example 455. 
Example No· Com,pound 
456 

457 

458 

459 

10,11-dihydro-10-c2-methoxy-4-nitro­
benzoyl)-SH-pyrrolo[2,l-g] [l,4]benzo­
diazepine 

10,11-dihydro-10-c2-methyl-4-nitro­
benzoyl)-SH-pyrrolo[2, l-g] [l,4]­
benzodiazepine 

10,11-dihydro-10-(3-methoxy-6-chloro-
4-nitrobenzoyl)-SB-pyrrolo[2,1-~] [l,4]­
benzodiazepine 

10,11-dihydro-10-(3-methoxy-6-methyl-4-
nitrobenzoyl)-5H-pyrrolo[2,l-g] [1,4]­
benzodiazepine 

Example 460 

10,11-Dihydro-10-(4-amino-3-methoxybenzoyl)-5B-

pyrrolo[2,1-g] [1,4]benzodiazepine 

A mixture of 3.24 g of l0,11-dihydro-10-(4-
nitro-3-methoxybenzoyl)-5B-pyrrolo[2,1-g] [l,4]benzo­
diazepine, 0.35 q of 10% Pd/c and o.60 g of anhydrous 
hydrazine in 100 ml of absolute ethyl alcohol and 
heated on a steam bath for 1 hour. The hot reaction 
mixture is filtered through diatomaceous earth and the 
filtrate evaporated in vacuo to a residue which is 
partitioned between methylene chloride and water. The 
organic layer is dried with Na2so4 and passed through a 
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short pad of hydrous maqnesium silicate. Hexane is 
added to the filtrate while heatinq on a steam bath to 

. 0 
qive 2 q of crystals, m.p. 184-185 c. 

The f ollowinq Examples are prepared usinq the 
conditions of Example 460. 

Example No. 

461 

462 

463 

464 

Compound 
10,ll-dihydro-10-(4-amino-2-chloro­
benzoyl)-SB-pyrrolo[2,l-g] [l,4]benzo­
diazepine, m.p. 197-199°c 

l0,11-dihydro-l0-(4-am.inobenzoyl)[3-
(trifluoroacetyl)]-SB-pyrrolo[2,1-g]­
[1,4]benzodiazepine, m.p. 200-206°c 

ethyl 10,ll-dihydro-10-(4-amino-3-
methylbenzoyl)-SB-pyrrolo{2, 1-g]­
[1,4]benzodiazepine-3-carboxylate, m.p. 
210-211°c 

ethyl lO,ll-dihydro-l0-(4-aminobenzoyl)-
5R-pyrrolo[2,l-g] [l,4]benzodiazepine-3-
carboxylate, m.p. 174-175°c 

Example 465 
N-[4-(5H-Pyrrolo[2,1-g][l,4]benzodiazepin-10(11H)-

ylcarbQDyl)phenylJ-5-f1uoro-2-methylbenzamide 
To a stirred solution of .500 mq of 10,11-

dihydro-10-(4-aminobenzoyl)-SH-pyrrolo[2,l-g] [1,4]­
benzodiazepine in 3 ml of methylene chloride, cooled to 
o0 c, under arqon, is added 346 pl of triethylamine 
followed by the addition of 340 mq of 2-methyl-5-
fluorobenzoyl chloride in 2 ml of methylene chloride. 
The cooling bath is removed and stirrinq continued for 
18 hours. After coolinq to o0 c, an additional 342 mq 
of 2-methyl-5-fluorobenzoyl chloride in 2 ml of 
methylene chloride is added. The coolinq bath is 
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removed and stirrinq continued for 18 hours. The 
volatiles are removed in vacuo to a residue which is 
dissolved in 50 ml of methylene chloride and washed 
with 20 ml each of water, 2 N citric acid, l. M sodium 
bicarbonate and brine. The organic layer is dried over 
Na2so4 and passed throuqh a pad of hydrous magnesium 
silicate. The filtrate is evaporated in vaquo to a 
residue which is crystallized from ethyl acetate­
hexane to qive 295 mq of the desired product as a white 
solid, m.p. 110-1ao0 c. 

The followinq Examples are prepared usinq the 
conditions of Example 465 with the appropriately sub­
stituted aroyl chloride. 
Example No. 
466 

467 

468 

469 

470 

471 

Compound 
N-[4-(5H-pyrrolo[2,l-Q][l,4]benzodia­
zepin-l.0(11B)-yloarbonyl)phenyl]-3-
fluoro-2-methylbenzamide, m.p. 194-2089 C 

H-[4-(5B-pyrrolo[2,1-g][l,4Jbenzodiaze­
pin-10(11B)-ylcarbonyl)phenyl]-2,3-di­
methylbenzamide, m.p. 168-17o0 c 

N-[4-(SB-pyrrolo[2,1-~][l,4]benzodiaze­

pin-10(1lH)-ylcarbonyl)phenyl]-2,3-
dichlorobenzamide, m.p. 219-2229 C 

H-[4-(5H-pyrrolo[2,1-g](l,4]benzodiaze­
pin-10(11H)-ylcarbonyl)phenyl]-2,6-di­
chlorobenzamide, m.p. 174-1a2°c 

N-[4-(5H-pyrrolo[2,l-£][1,4]benzodiaze­
pin-10(11H)-ylcarbonyl-3-chlorophenyl]-
2-methylbenzamide, m.p. 190-1959 c 

N-[4-(5H-pyrrolo[2,1-Q][l,4]benzodiaze­
pin-10(11H)-ylcarbonyl-3-chlorophenyl]-
2,4-dichlorobenzamide, m.p. 144-1609 C 
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compound 
N-(4-(5B-pyrrolo[2,l-£][1,4)benzodiaze­
pin-lO(l1H)-ylcarbonyl-2,6-dimethyl 
phenyl]-2-methylbenzamide, amorphous 
solid 

N-(4-(SH-pyrrolo[2,l-£][1,4]benzodiaze­
pin-10(11B)-ylcarbonyl-2,6-dimethyl 
phenyl]-2,4-dichlorobenzamide, amorphous 
solid 

N-[4-{SH-pyrrolo[2,1-£][1,4]benzodiaze­
pin-10(11H)-ylcarbonyl)phenyl]-3-(tri­
fluoromethyl)benzamide, amorphous 
solid 

N-[4-(SB-pyrrolo[2,l-.Q.][l,4)benzodiaze­
pin-10(11R)-ylcarbonyl)-2-chloro­
phenyl]-3-methylthiophene-2-carboxamide 

N-[4-(5H-pyrrolo[2,1-.Q.][1,4]benzodiaze­
pin-10(11Jl)-ylcarbonyl)phenyl]-3-
chlorothiophene-2-carboxamide, solid: 
MASS SPEC (CI): 448(M+H) 

N-[4-(5H-pyrrolo[2,1-.Q.][l,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-2-methoxy­
phenyl]-2-methylbenzamide, m.p. 184-
1869C 

.. ~p ~ 
'i ~·· 
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Example No, Compound 
478 

479 

480 

267 

274 

N-[4-(SB-pyrrolo[2,l-£][1,4]benzodiaze­
pin-10(l1B)-ylcarbonyl)-2-methoxy­
phenyl)-2,4-dichlorobenzamide, m.p. 
192-1940C 

N-[4-(5B-pyrrolo[2,l-~][l,4]benzodiaze­

pin-10(11B)-ylcarbonyl)-2-methoxy­
phenyl]-3-fluoro-2-methylbenzamide 
m.p. 203-204oC 

N-[4-(5B-pyrrolo[2,1-£][1,4]benzodiaze­
pin-lO(llB)-ylcarbonyl)phenyl]-2-chloro-
5-nitrobenzamide, 
m.p. 110-160°c (amorphous solid) 

N-(5H-pyrrolo[l,2-A]thieno[3,2-e][l,4]­
diazepin-4(10R)-ylcarbonyl)phenyl]-
2-methylbenzamide, m.p. 162-l88°c 
(amorphous solid) 

N-[4-(5B-pyrrolo[l,2-A]thieno(3,2-e]­
[l,4]-diazepin-4 (lOB)-ylcarbonyl)­
phenyl]-2,4-dichlorobenzamide, m.p. 
105-190°c 

Example 481 
N-[4-(5H-pyrrolo[2,l-£][1,4]benzodiazepin-10(11H)-

ylcarbonyll-3-chlorophenyll-3-fluoro-2-metbyl­
benzoide 

To a solution of 1.50 q of 10,11-dihydro-5H­
pyrrolo(2, l-&] [1, 4 ]benzodiazepine in 25 ml of methylene 
chloride is added 1.23 q of N,N-diisopropylethylamine. 
While coolinq in an ice bath, a solution of 3.08 q of 
[4-[(2-methyl-5-fluorobenzoyl)amino)-2-chlorobenzoyl 
chloride in so ml of methylene chloride is added. The 
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reaction mixture becomes homoqeneous and is stirred at 
room temperature for 18 hours. Water is added and the 
separated organic layer washed with saturated sodium 
bicarbonate, dried with Na2so4 ancl passed tbrouqh a 
short pad of hydrous maqnesium silicate two times. The 
methylene chloride is'removed in V§CUo to qive 3.81 q 

of a glass. A sample is crystallized from ethyl 
acetate to give crystalline solid, m.p. 200-2os0 c. 

Example 482 

N-[4-(5H-pyrrolo[2,l-2][1,4]benzodiazepin-10(11H)-

ylcarbonyll-3-chlorophenyll-5-fluoro-2-methyl­
benzamide 

To a solution of 1.84 q of 10,11-dihydro-SH­
pyrrolo[2,l-2] [l,4]benzodiazepine in 25 ml o~ methylene 
chloride is added 1.30 g of N,H-diisopropylethylamine. 
While cooling in an ice bath, a solution of 3.45 q of 
[4-[(2-methyl-5-fluorobenzoyl)amino]-2-chlorobenzoyl 
chloride in 50 ml of methylene chloride is added. The 
reacti~n mixture becomes homoqeneous after s 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 Na2so4 and 
passed throuqh a short pad of hydrous maqnesium 
silicate. The methylene chloride is removed in vacuo 
to give 4.60 q of the desired product as a glass. A 

sample is crystallized from ethyl acetate to qive 
crystalline solid, m.p. 191-195°c. 

Example 483 
4-(SB-Pyrrolo[2,1-2][1,4]benzodiazepin-l0(11H)-

ylcarbonyllbenzoic acid 
A solution of 0.92 g of 10,11-dihydro-5B­

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

A mixture of 1.83 q of the precedinq com­
pound, 8 ml of 2 N NaOH and 14 ml of methanol is 
refluxed for 0.5 hour and then concentrated under 
vacuum. The residue is extracted with ether and the 
aqueous layer acif idied with 2 N citric acid. The 
mixture is filtered and the solid washed with water and 
dried (6o0 c under vacuum) to give 1.61 g.of crystals, 
m.p. 210-214°c. 

Example 484 
N-(2-Methylphenyl)-4-(SR-pyrrolo[2,l-Q][l,4]-

benzodiazepin-10(11B)-ylcarbonyl)benzamide 

A mixture of 0.332 g of 4-(5B-pyrrolo[2,l-g]­
[1,4]benzodiazepin-10(11H)-ylcarbonyl)benzoic acid, 
0.111 q of triethylamine, 0.107 q of 2-toluidine, and 
0.15 ml of diethylphosphoryl cyanide in 20 ml of 
dichloromethane is heated on a steam bath overnight. 
The mixture is washed with water, 1 M NaHco3 , 1 N HCl, 
brine and dried (Na2so4). The dichloromethane solution 
is filtered through a thin pad of hydrous magnesium 
silicate and the filtrate concentrated to dryness. The 
residue is crystallized from dichloromethane-hexane to 
give 0.23 q of white crystals, m.p. 22s-231°c. 

EXample 485 
N-(2,3-Dimethylphenyl)-4-(5H-pyrrolo[2,1-Q][l,4)-

benzodiazepin-10(11H)-ylcarbonyl)benzamide 

A mixture of 0.332 q of 4-(SH-pyrrolo[2,1-g]­
[l,4]benzodiazepin-10(11H)-ylcarbonyl)benzoic acid, 
0.222 g of triethylamine, 0.157 g of 
2,3-dimethylaniline hydrochloride, 0.15 ml of diethyl­
phosphoryl cyanide in 20 ml of dichloromethane is 
heated on a steam bath for 3 hours. The mixture is 
washed with H2o, 1 M NaHco3 , H2o, 1 N HCl, brine and 
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dried (Na2so4). The solution is filtered through a 
thin pad of hydrous magnesium silicate and the filter 
cake washed with dichloromethane. The filtrate is 
concentrated to dryness under vacuum and the residue 
crystallized from dichloromethane-hexane to give 0.11 q 

of crystals, m.p. 239-240°c. 
1xample 486 

N-[4-[(4,5-Dihydro-6H-[1,2,4]triazolo[4,3-A][1,5]-

benzodiazepin-6-yllcarbonyllphenvlJ-2-methylbenzqate 
A mixture of 0.246 g of [4-(2-methylbenzoyl)­

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

Example 487 
N-[4-(Pyrrolo[1,2-A]quinoxalin-5(4B)-ylcarbonyl)-

Phenvll-2.3-dichlorobenzamide 
As described for Example 157, 0.47 q of 4,5-

dihydro-5-(4-aminobenzoyl)pyrrolo[l,2-A]quinoxaline, 
346 pl of triethylamine and 5 ml of dichloromethane are 
chilled (ice bath) and 0.415 q of 2,3-dichlorobenzoyl 
chloride in 2 ml of dichloromethane added. After 
stirring overnight, an additional 346 pl 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 H2o, 2 N citric 
acid, 1 M NaHco3 and brine. The organic layer is dried 
(Na2so4) and filtered through a thin pad of hydrous 
magnesium silicate ·and the filtrate concentrated to 
dryness. The residue is chromatoqraphed on thick layer 
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silica gel plates with ethyl acetate-hexane (1:1) as 
solvent to qive 0.100 q of white solid, m.p. 230-24o0 c. 

Example 488 

10-[4-[(C2-Chlorophenyllsulfonyllaminolbenzoyll-
10,11-dihydro-5B-pyrrolo[2,1-g] [l,4]benzodiazepine 

To a solution of 0.418 q of 2-chlorobenzene­
sulfonyl chloride in 5 ml of dichloromethane, cooled to 
o0 c is added o.so 9 of 10,ll-dihydro-l0-(4-amino­
benzoyl)-5B-pyrrolo[2,l-£] [l,4]benzodiazepine and 
0.346 pl of triethylamine. The mixture is stirred at 
room temperature overniqht and diluted with 50 ml of 
dichlorom.etbane. The mixture is washed with 20 ml each 
of u2o, 2 N citric acid, 1 M NaHC03 , brine and dried 
(Na2so4 ). The solution is filtered through a thin pad 
of hydrous magnesium silicate and the filtrate concen­
trated to dryness. The residue is chromatoqraphed on 
thick layer silica qel plates (4) with the solvent 
ethyl acetate-hexane (1:1) to qive a solid. Crystal­
lization from ethyl acetate gives o.165 q of white 
crystals, m.p. 206-210°c. 

Example 489 

Methyl 4-(5B-pyrrolo[2,1-g)[l,4]benzodiazepin-10(11B)-

ylcarbonyllbenzoate 
To a cooled solution of o.50 q of 10,11-di­

hydro-10-(4-aminobenzoyl)-5B-pyrrolo[2,l-Q] [1,4]benzo­
diazepine and 346 µl of triethylamine in 5 ml of di­
chlorom.ethane is added 0.394 q of mono methyl tere­
phthaloyl chloride. The mixture is stirred overnight 
under argon and diluted with 50 ml of dichloromethane. 
The mixture is washed with 20 ml each of H2o, 2 N 
citric acid, 1 M NaHco3 , brine and dried (Na2so4). The 

solution is filtered through a thin pad of hydrous 
magnesium silicate and the filter cake washed with 
dichloromethane. The filtrate is.concentrated to 
dryness and the residue crystallized from ethyl acetate 
to give o.so 9 of white crystals, m.p. 224-22a0 c. 



s 

10 

15 

20 

25 

30 

35 

---------------
'. i ~;. 

-158-

Jxample 490 
H-[(Dimethylamino)methylJ-H-[4-(SH-pyrrolo[2,l-2]-

[1,4]benzodiazepin-10(11H)-ylcarbonyl)phenyl]-2,4-

4ichlorobenzamide 

', 

To a suspension under arqon of 0.072 q of 
sodi1JJD hydride (60t in oil) in 10 ml of tetrahydrofuran 
is added o.71 q of H-[4-(5B-pyrrolo[2,l-gJ[l,4Jbenzo­
diazepin-10(11B)-ylcarbonyl)phenyl]-2,4-dichlorobenz­
amide and the mixture stirred at room temperature for 1 
hour. To the mixture is added N,N-dimethylmethylene­
ammonium iodide and the mixture stirred 2 o hours. The 
mixture is diluted with diethyl ether (30 ml), filtered 
and the filtrate concentrated under vacuum. The 
residue is triturated with hexane to qive 0.76 q of 
white solid, m.p. 126-129°c. 

Example 491 
l0-[4-[CDiphenylphosphinyllaminolbenzoylJ-10.11-

dihydro•SH-pyrrolo-[2,1-g][l,4]benzodiazepine 

A mixture of 0.10 q of 10,ll-dihydro-10-(4-
aminobenzoyl)-SH-pyrrolo{2,l-g] [1,4]benzodiazepine 
0.060 q of triethylamine and 0.12 q 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 (Na2so4). The 
solvent is removed and the residue triturated with 
ether-hexane to qive 0.16 q of a white solid. 

Example 493 
10-C4-CDiphenoxyphosphinyllaminolbenzoyll-lO.ll­

dihydro-5B-pyrrolo[2,l-g) [1,4)benzodiazepine 

To a solution of 0.10 q of 10,11-dihydro-10-
(4-aminobenzoyl)-SH-pyrrolo(2 ,l-g] (l,4]benzodiazepine 
and 0.060 q of triethylamine in 2 ml of dichloromethane 
is added 0.14 q of diphenoxyphosphinyl chloride. The 
mixture is stirred at room temperature for 2 hours and 
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1 N NaOH added. The mixture is extracted with ethyl 
acetate and the extract washed with brine and dried 
(Na2so4). The solvent is removed to qive a solid. 
Trituration with ether-hexane qives 0.20 q of product 
as a white solid. 

Ex§m,ple 493 

10-r4-rrc2.s-Dichloropbenyllsulfonyl)aminolbenzoylJ­
lO,ll-dihydro-5H-pyrrolo[2,1-~)[l,4]benzodiazepine 

A mixture of 0.10 q of 10,11-dihydro-10-(4-
aminobenzoyl)-5B-pyrrolo[2,1-Q] [l,4]benzodiazepine, 
o. 050 q of triethylamine and o. oa·3 q of 2, 5-dichloro­
benzenesulfonyl chloride in 2 ml of dichloromethane is 
stirred at room temperature for l hour and then 4 mg of 
4-(N,N-dimethylamino)pyridine is added. After another 
hour, 93 mg of 2,5-dichlorobenzenesulfonyl chloride is 
added alonq with 50 mq 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 (Na2so4). The solvent is removed to 
qive 0.30 q 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 NaHco3, brine and dried (Na2so4). The 
solvent is removed and the residue (0.16 q) triturated 
with ether to qive 0.14 q of yellow solid. 

Example 494 
10-C4-C[(Phenylmethyllsulfonyl]amino]benzoyll-10.ll­

dibydro-5B-pyrrolo[2,1-Q][l,4]benzodiazepine 

To a solution of 0.10 g of 10,11-dihydro-10-
(4-aminobenzoyl)-5H-pyrrolo[2,1-g] [1,4]benzodiazepine 
and 0.060 q of triethylamine in 2 ml of dichloro­
methane is added 0.10 q of a-toluenesulfonyl chloride. 
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The mixture is stirred at room temperature for 2 hours 
and 1 N NaOH is added. The mixture is extracted with 
ethyl acetate and the extract washed with brine and 
dried (Na2so4). The solvent is removed and the residue 
(0.20 q) is chromatoqraphed on silica qel with the 
solvent ethyl acetate-hexane (3:2) to qive 0.080 g of 
product as a white solid and o.oso g of 10-(4-[[bis­
(phenylmethyl)sulfonyl]amino]benzoyl)lO,ll-dihydro-SR­
pyrrolo[2,l-£)[1,4]benzodiazepine as a white solid. 
The precedinq compound in methanol, 2N NaOH is heated 
on a steam bath, the solvent removed and the basic 
aqueous residue extracted with ethyl acetate to give an 
additional amount of the product. 

Example 495 
Etbyl 4-Ct2=metbylbenzoyl)amino)-3-chlorobenzoate 

A mixture of 8.26 g of ethyl 4-aminobenzoate, 
8.26 q of N-chlorosuccinimide in 50 ml of dichloro­
methane is refluxed overniqht. The mixture is washed 
with saturated NaHC03 solution and dried (Na2so4). The 
solution is passed throuqh a thin pad of hydrous 
magnesium silicate and the filter cake washed with 
dichloromethane. The filtrate is concentrated and 
hexane added. Chillinq qives 7.38 g of ethyl 3-chloro-
4-aminobenzoate, m.p. 82-83°c. 

To the precedinq 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 H2o, NaHCo3 and 
dried (Na2so4). 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 qives 4.71 g 
of the product as crystals, 129-1Jo0 c. 

---·-------
' 
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The following Examples are prepared usinq the 
conditions of Example 4~5. 
Example tJo. 
496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

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

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

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

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

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

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

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

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

Ethyl 4-((2-methoxy-4-chlorobenzoyl)­

amino]-3-chlorobenzoate 

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

Ethyl 4-[(2-methylbenzeneacetyl]amino)-
3-chlorobenzoate 

. :\'.'~ .. 

--, 
I 
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compound 
Ethyl 4-[[4-fluoro-2-(trifluoromethyl)­
benzoyl]amino]-3-chlorobenzoate 

Ethyl 4-[[4-fluoro-3-(trifluoromethyl)­
benzoyl]amino]-3-chlorobenzoate 

Ethyl 4-((2-fluoro-3-(trifluoromethyl)­
benzoyl]amino]-3-chlorobenzoate 

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

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

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

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

Ethyl 4-[(2-fluoro-5-(trifluoromethyl)­
benzoyl]amino]-3-chlorobenzoate 

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

Ethyl 4-((3-(trifluoromethyl)benzoyl]­
amino]-3-chlorobenzoate 

Example 517 
N-[4-(4H-Pyrazolo[S,1-£][1,4]benzodiazepin-5(10H)-

ylcarbonyllphenyl]-J-fluoro-2-methylbenzamide 
A solution of 2.87 q of 3-fluoro-2-methyl­

benzoic acid in 25 ml of thionyl chloride is refluxed 
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for 1.75 hour and the excess thionyl chloride removed 
under vacuum. To the residue is added toluene (several 
times) and the toluene removed under vacuum after each 
addition to give 3-fluoro-2-methylbenzoyl chloride. 

To a solution of 0.25 g of 5,lO-dihydro-5-
(4-aminobenzoyl)-4H-pyrazolo[S,1-g] [l,4]benzodiazepine 
and 0.0914 g of triethylamine in 6 ml of dichloro­
methane under argon is added a solution of 0.156 g of 
3-fluoro-2-methylbenzoyl chloride in 1.5 ml of di­
chloromethane. The mixture is stirred overnight at 
room temperature and is washed with H2o and saturated 
NaHco3 • The organic layer is treated with activated 
carbon and filtered through magnesium sulfate. The 
filtrate is evaporated, ethyl acetate added and the 
solvent removed to give 0.38 g of White crystals, m.p. 
245-2so0 c:· Exact mass by mass spectrometry -
441.1720(M+H) .. 

Exam.ple 518 

N-[4-(4R-Pyrazolo[S,l-g][l,4]benzodiazepin-5(10R)-

ylcarbonyll-3-chlorophenyll-5-fluoro-2-metbylbenzamid§ 
A mixture of o.1as g of s,10-dihydro-4H­

pyrazolo[5,l-g] [l,4]benzodiazepine, · 0.391 g of 4-

[(5-fluoro-2-methylbenzoyl)amino]-2-chlorobenzoyl 
chloride and 0.158 g of diisopropylethylamine in 10 ml 
of dichloromethane is stirred at room temperature 
overnight. The mixture is washed with H2o, 1 H HCl, 
H2o, l M NaHC03, brine and dried (Na2so4). The 
solution is passed through a thin pad of hydrous 
magnesium silicate and the filter cake washed with 
dichloromethane. The filtrate is again passed through 
a thin pad of hydrous magnesium silicate. The filtrate 
is concentrated and the solid crystallized from ethyl 
acetate to give crystals, m.p. 137-14o0 c. 

- ----- ---- -- --- -- -- - - - - - -
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Example 519 
N-[4-(4H-Pyrazolo[5,l-g][l,4]benzodiazepin-5(10H)-

ylcarbonyl)-3-chloroph@nylJ-2-met;bylbenZamide 
As described for Example 518, a mixture of 

0.185 q of 5,lO-dihydro-4B-pyrazolo[S,l-g)[l,4)benzo­
diazepine, 0.369 q of 4-[(2-metbylbenzoyl)aminoJ-2-
chlorobenzoyl chloride and 0.158 q of diisopropylethyl­
amine in 10 ml of dichloromethane is stirred at room 
temperature to give crystals (from ethyl acetate) m.p. 
241-244°C. 

Example s20 
N-[4-(4B-Pyrazolo[5,l-g][l,4]benzodiazepin-s(lOJ1)-

ylcarbonyll-~-cblorophenylJ-2.4-dichlorobenzamide 

As described for Example 518, a mixture of 
o.185 q of S,10-dihydro-4H-pyrazolo{5,l-g][l,4]benzo­
diazepine, 0.472 q of 4-[(2,4-dichlorobenzoyl)amino]­
benzoyl chloride and 0.158 q of diisopropylethylamine 
in 10 ml of dichloromethane is stirred at room 
temperature overnight to give the product (0.27 q) as a 
pale yellow qlass; 
11.0; Cl, 20.8 
9.5; Cl, 21.3. 

anal. calc'd: c, 58.7; H, 3.4; N, 
Found c, 57.3; H, 3.3; H, 

Examr>le 521 
s,10-Dihydro-5-(4-nitro-2-chlorobenzoyl)-4B)-

pyrazolo[5,1-g] [1,4]benzodiazepine 

To a solution of 1.85 q of 5,10-dihydro-4B­
pyrazolo[5,l-g] [l,4]benzodiazepine and 1.60 q of diiso­
propylethylamine in 50 ml of dichloromethane, cooled in 
an ice bath, is added dropwise a solution of 2.64 q of 
4-nitro-2-chlorobenzoyl chloride in 25 ml of 
dichlorOlllethane. The mixture is stirred at room 
temperature overnight and poured into water. The 
orqanic layer is separated and washed with H2o, 
saturated NaHC03 , H2o and dried (Na2so4). The solution 
is passed through a thin pad of hydrous magnesium 
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silicate and the filtrate evaporated. The residue is 
crystallized from dichloromethane-hexane to give 3.0 g 
of crystals, m.p. 197-199°c. 

ExampJ.e 522 
5,lO-Dihydro-5-(4-amino-2-chlorobenzoyl)-4B-pyrazolo-

[5,l-2] [l,4]benzodiazepine 

A mixture of 0.553 g of s,10-dihydro-5-(4-
nitro-2-chlorobenzoyl)-4U-pyrazolo[5,l-2J [l,4]benzo­
diazepine, 1.70 g of stannous chloride dihydrate in 20 
ml of ethanol is heated at 7o-so0 c for 1 hour. The 
mixture is chilled, made basic with 1 M NaHco3 and then· 
stirred at room temperature for 0.5 hour. The mixture 
is brought to pH 5 with acetic acid and extracted 
(several times) with ethyl acetate. The combined 
extracts are dried (Na2so4 ) and passed through a pad of 
hydrous magnesium silicate. The filtrate is evaporated 
and the residue dissolved in dichloromethane and the 
solution passed through a thin pad of hydrous magnesium 
silicate. The filtrate is evaporated in vacuo to give 
0.40 g of a glass, m.p. 98-111°c; Anal. ca1c 1 d: c, 
62.9; H, 4.7; N, 16.3; Cl, 11.6. Found: c, 
62.4; H, 4.3; N, 15.6; Cl, 11.7. 

The following examples are prepared using the 
conditions of Example 465. 
Example No. 

523 

524 

525 

Compound 
N-[4-(5H-pyrrolo[2,1-£][1,4)benzodiaze­
pin-10(11H)-ylcarbonyl)-3-chlorophenyl)-
2-fluorobenzamide, m.p. 223-226°c 

N-[4-(5H-pyrrolo[2,1-£][1,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-J-chlorophenyl)-
2-(thiomethylbenzamide), white foam 

N-[4-(5H-pyrrolo[2,l-g)[1,4]benzodiaze­
pin-10(1lli)-ylcarbonyl)-J-chlorophenyl]-
2,3-dim.ethylbenzamide, m.p. 189-192°c 
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Example No. 
526 

527 

528 

529 
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N-[4-(5H-pyrrolo[2,1-gJ[l,4]benzodiaze­
pin-10(11H)-ylcarbonyl]-3-chlorophenylJ-
2-chlorobenzamide, m.p. 198-203°c 

N-[4-(5B-pyrrolo[2,1-g][l,4]benzodiaze­
pin-10(11H)-ylcarbonyl]-3-chlorophenyl]-
4-fluoro-2-chlorobenzamide, m.p. 
139-1410C 

N-[4-(5H-pyrrolo{2,l-.s;a][l,4]benzodiaze­
pin-10(11H)-ylcarbonyl]-3-chlorophenyl]-
2-(trifluoromethyl)benzamide, white foam 

N-[4-(5H-pyrrolo[2,1-,g][l,4]benzodiaze­
pin-10(11B)-ylcarbonyl]-3-chlorophenyl)-
2,6-dichlorobenzamide, m.p. 246-24S0 c 

EXample 530 

N-[4-(5B-Pyrrolo[2,l-g][l,4]benzodiazepin-10(11u)-

ylcarbonyll-2-cblorophenylJ-a:methylbenzamide 
To a mixture of 1.38 q of 10,ll-dihydro-su­

pyrrolo[2,l-.Q] [l,4]benzodiazepine, 1.11 q of N,N-di­
isopropylethylamine in 50 ml of clichloromethane is 
added 2.61 q of 4-[(2-methylbenzoyl)amino]-3-chloro­
benzoyl chloride in 25 ml of diehloromethane. The 
mixture is stirred at room temperature overnight and 
then washed with H2o and saturated NaHco3 • The 
orqanic layer is dried (Na2so4) and passed through a 
pad of hydrous magnesium silicate. The filtrate is 
concentrated, the residue (4.0 q) dissolved in 
dichloromethane and again filtered through a pad of 
hydrous magnesium silicate. The filtrate is eva­
porated to qive the product as a g1ass (3.62 q). A 
1.8 g sample of the qlass is crystallized from ethyl 
acetate to give 1.4 g of crystals, m.p. 176-178°c. 
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The f ollowinq Examples are prepared usinq the 
conditions.of Example 530. 
Example No. 
531 

532 

533 

534 

535 

536 

537 

538 

compound 
N-[4-(5B-pyrrolo[2,l-g][l,4]benzodiaze­
pin-10(11B)-ylcarbonyl)-2-chlorophenyl]-
2,3-dimethylbenzamide 

N-[4-(5B-pyrrolo[2,1-~][1,4]benzodiaze­

pin-10(11B)-ylcarbonyl)-2-chlorophenyl]-
2,5-dimethylbenzamide 

N-[4-(5H-pyrrolo[2,1-g][l,4]benzodiaze­
pin-10(11R)-ylcarbonyl)-2-chlorophenyl]-
2,6-dimethylbenzamide 

N-[4-(5H-pyrrolo[2,1-2J[l,4]benzodiaze­
pin-10(11B)-ylcarbonyl)-2-chlorophenyl]-
2-chlorobenzam.ide 

N-[4-(5B-pyrrolo[2,1-~][1,4]benzodiaze­

pin-10(1lB)-ylcarbonyl)-2-chlorophenyl]-
2,4-dichlorobenzamide 

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

N-[4-(5H-pyrrolo{2,l-~)[1,4]benzodiaze­

pin-10(11H)-ylcarbonyl)-2-chlorophenyl]-
3,5-dichlorobenzamide 

N-[4-(SH-pyrrolo[2,l-~][1,4]benzodiaze­

pin-10(11H)-ylcarbonyl)-3-chlorophenyl]-
3-fluorobenzamide, amorphous solid 

}. 

; 
\ 
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com.pound 
N-[4-(SB-pyrrolo[2,l-Q][l,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-2-chlorophenyl]-
2-chloro-4-fluorobenzamide 

N-[4-(SH-pyrrolo[2,l-g][l,4]benzodiaze-
pin-10(11B)-ylcarbonyl)-2-chlorophenyl]-

2-methyl-4-chlorobenzamide 

N-[4-(SH-pyrrolo[2,1-Q][l,4]benzodiaze-
pin-lO(llH)-ylcarbonyl)-2-chlorophenyl]-
2-(methylthio)benzamide 

N-[4-{SH-pyrrolo[2,l-Q][l,4]benzodiaze-
pin-lO(llH)-ylcarbonyl)-2-chlorophenyl]-
2-chlorobenzeneacetamide 

N-[4-(SH-pyrrolo[2,l-g][l,4]benzodiaze-
pin-10(11H)-ylcarbonyl)-2-chlorophenyl]-
2-methylbenzeneacetamide 

N-[4-(5B-pyrrolo[2,1-g][l,4]benzodiaze-
pin-lO(llH)-ylcarbonyl)-2-chlorophenyl)-
2-methylthiophene-3-carboxyamide 

N-[4-(5H-pyrrolo[2,l-g)[1,4)benzodiaze-
pin-lO(llH)-ylcarbonyl)-2-chlorophenyl]-
3-methylthiophene-2-carboxamide 

N-[4-(5H-pyrrolo[2,1-g)[1,4)benzodiaze-
pin-10(11H)-ylcarbonyl)-2-chlorophenyl]-

3-fluoro-2-methylbenzamide, m.p_ 230-
2319 C 

. ~- . 

:.~--- .. ;_ ....••. 
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compound 
N-[4-(5H-pyrrolo[2,l-g][l,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-2-chlorophenyl]­
s-fluoro-2-methylbenzamide, m.p. 178-
1so0c 

N-[4-(SB-pyrrolo[2,1-g][1,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-2-c:hlorophenyl]-
2,3-dichlorobenzamide 

N-[4-(5H-pyrrolo[2,l-g][l,4]benzodiaze­
pin-10(11B)-ylcarbonyl)-2-chlorophenyl]-
2,3-difluorobenzamide 

N-[4-(5B-pyrrolo[2,1-g)[1,4)benzodiaze­
pin-10(11B)-ylcarbonyl)-2-chlorophenyl]-
4-fluoro-2-methylbenzamide 

H-[4-(5B-pyrrolo[2,1-g)[1,4]benzodiaze­
pin-10(11R)-ylcarbonyl)-2-chlorophenyl]-
2-methox.ybenzamide 

N-[4-(5R-pyrrolo[2,l-g)[l,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-2-chlorophenyl]-
2-(trifluoromethoxy)benzamide 

N-[4-(5H-pyrrolo[2,l-g](l,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-2-chlorophenylJ-
2-methoxy-4-chlorobenzamide 

N-[4-(5H-pyrrolo[2,l-g][l,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-2-chlorophenyl]-

2-(trifluoromethyl)benzamide 

------·----

i . ~- _- . . ~ 
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Exaimle Hg. co:nmoung 
555 N-(4-(5H-pyrrolo[2,l-c][l,4]benzodiaze-

5 pin-lO(llH)-ylcarbonyl)-2-chlorophenyl]-
3-(trifluoromethyl)benzamide 

556 N-[4-(SH-pyrrolo[2,l-s][l,4]benzodiaze-
pin-10(11H)-ylcarbonyl)-2-chlorophenyl)-

10 
2,6-dichlorobenzamide 

557 N-[4-(5H-pyrrolo[2,1-s][1,4]benzodiaze-
pin-10(11B)-ylcarbonyl}-2-chlorophenyl]-
2,3,5-trichlorobenzamide 

15 
558 N-[4-(5H-pyrrolo[2,l-s][l,4]benzodiaze-

pin-10(1lJl)-ylcarbonyl)-2-chlorophenyl]-
2-fluoro-5-(trifluoromethyl)benzamide 

559 N-[4-(5H-pyrrolo[2,l-sJ[l,4]benzodiaze-20 
pin-lO(llH.}-ylcarbonyl)-2-chlorophenyl]-
4-fluoro-2-(trifluoromethyl)benzamide 

560 N-(4-(5H-pyrrolo[2,l-Q][l,4]benzodiaze-
pin-lO(llH)-ylcarbonyl)-2-chlorophenyl]-

25 
2-fluoro-3-(trifluoromethyl)benzamide 

561 N-[4-(5B-pyrrolo[2,l-Q][l,4]benzodiaze-
pin-10(11B)-ylcarbonyl)-2-chlorophenyl]-
2,5-difluorobenzamide 

30 

562 N-[4-(5H-pyrrolo[2,l-s][1,4]benzodiaze-
pin-10(11H)-ylcarbonyl)-2,3-dichloro-
phenyl]-S-fluoro-2-methylbenzamide 

35 ·--
-~ ' .. 

. : 
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C2m12saung 
N-[4-(SH-pyrrolo[2,1-Q][l,4]benzodiaze-
pin-lO(llB)-ylcarbonyl)-2,3-dichloro-
phenyl]-2,3-dimethylbenzamide 

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

pin-lO(llB)-ylcarbonyl)-2,3-dichloro-
phenyl]-3-fluoro-2-methylbenzamide 

N-[4-(5H-pyrrolo[2,1-g][l,4Jbenzodiaze-
pin-lO(llH)-ylcarbonyl)-2,3-dichloro-
phenyl]-2,4-dichlorobenzamide 

N-[4-(5H-pyrrolo[2,l-£][1,4]benzodiaze-
pin-lO(llB)-ylcarbonyl)-2,3-clichloro-
phenyl]-2,3-dichlorobenzamide 

N-[4-(5B-pyrrolo[2,l-g][1,4]benzodiaze-
pin-lO(llJl)-ylcarbonyl)-2,3-dichloro-
phenyl]-2-methylbenzamide 

N-[4-(5B-pyrrolo[2,1-g][l,4]benzodiaze-
pin-lO(llB)-ylcarbonyl)-2,5-dichloro-
phenyl]-5-fluoro-2-methylbenzamide 

N-[4-(5B-pyrrolo[2,1-£][1,4]benzodiaze-
pin-lO(llH)-ylcarbonyl)-2,S-dichloro-
phenyl]-2,3-dimethylbenzamide 

N-[4-(5H-pyrrolo[2,1-£][1,4]benzodiaze-
pin-lO{llH)-ylcarbonyl)-2,5-dichloro-
phenyl)-3-fluoro-2-methylbenzamide 

N-[4-(5H-pyrrolo[2,1-£][1,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-2,5-dichloro­
phenyl]-2,4-dichlorobenzamide 
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COSlOUnd 

N-[4-(SH-pyrrolo[2,l-Q][l,4]benzodiaze­
pin-10(11B)-ylcarbony1)-2,5-dichloro­
phenyl]-2,3-dichlorobenzamide 

N-[4-(5H-pyrrolo[2,l-g](l,4]benzodiaze-
pin-10(11H)-ylcarbonyl)-2,S-dich1oro-
phenyl]-2-methylbenzamide 

N-[4-(5H-pyrrolo[2,1-g][1,4]benzodiaze-
pin-10(11H)-ylcarbonyl)-2,5-dich1oro-
phenyl]-2,3-dichlorobenzamide 

N-[4-(SH-pyrrolo[2,1-g][l,4]benzodiaze-
pin-10(11H)-ylcarbonyl)-2,5-dichloro-
phenylJ-2,5-dichlorobenzamide 

N-[4-(SH-pyrrolo[2,1-g][l,4]benzodiaze-
pin-lO(ll.Jl)-ylcarbonyl)-2,5-dichloro-
phenyl]-2-(methylthio)benzamide 

N-[4-{5H-pyrrolo[2,1-Q)[l,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-2,S-dichloro­
phenyl]-2-chlorobenzamide 

N-[4-(SH-pyrrolo[2,l-Q][l,4]benzodiaze­
pin-10(11R)-ylcarbonyl)-2,S-dichloro­
phenyl]-2-(trifluoromethyl)benzamide 

N-[4-(5H-pyrrolo[2,l-g)[l,4]benzodiaze­
pin-10(11u)-ylcarbonyl)-2,s-dichloro­
phenyl]-2-(trifluoromethoxy)benzamide 
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Example 580 

2,4-Dichloro-N-[4-((3-formyl-5H-pyrrolo[2,1-2][l,4]-

benzodiazepin-10(11H)-yl)carbonyl]phenyl]benzamide 

To a solution of 0.48 9 of 2,4-dichloro-N­
[4-(SB-pyrrolo[2, l-~J [1,4]benzodiazepin-10(11H)-yl)­
carbonyl)phenyl]benzamide in 2 ml of N,N-dimethylform­
amide at o0 c is slowly added 0.3 ml of POC13 • The 
mixture is stirred at o0 c for 30 minutes and at room 
temperature for 1 hour. The final mixture is quenched 
with ice and made alkaline with 2 N NaOH to pH 12. The 
resulting precipitate is collected, washed with water 
and dried J.n vacµo to qive 0.55 q of solid. FUrther 
washing with 
white solid. 

1:2 ether-isopropanol gives o.so q of 
MS(CX) calculated 503.0774; 

found 503.0789. · 
Example 581 

2,4-Dichloro-N-[4-[[3-(hydroxymethyl)-SH-pyrrolo-

[2,l-,g][l,4]benzodiazepin-10(11B)-yl]carbonyl]-

phenyllbenzamide 
To a suspension of 39 mg of NaBH4 in 1 ml of 

tetrahydrofuran is added 0.42 q of 2,4-dichloro-N-
[4-[ (3-formyl-5B-pyrrolo[2,l-a] [1,4]benzodiazepin-10 
(1111)-yl)carbonyl]phenyl]benzamide and the reaction 
mixture stirred at room temperature for 18 hours and 
then quenched with water. The tetrahydrofuran is 
evaporated in vacuo and the aqueous residue treated 
with 5 ml of l N NaOH and extracted with 50 ml of ethyl 
acetate. The organic extract is washed with brine, 
dried over Na2so4 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 q of 
white solid. MS(FAB): 488(MH+-OH). 

---- -- -·-·-·-
h __ •.. \., 

·:·. '· 
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Example 5§2 
2,4-Dichloro-N-[4-[[3-(lH-imidazol-l-ylmethyl)-5H-

pyrrolo[2,1-g] [l,4]benzodiazepin-lO(llH)-yl]-

carbonyllphenyllbenzamide 
To a suspension of 0.28 q of N,N-dimethyl­

qlycine hydrochloride in 5 ml of tetrahydrofuran is 
added 0.21 g of triethylamine and 0.35 q of carbonyl­
diimidazole. After stirring at room temperature for 30 

minutes and then heating at reflux for 18 hours, the 
tetrahydrofuran is evaporated in vacuo to a residue 
which is dissolved in ethyl acetate and washed with 
water·, saturated NaHco3 and brine and dried over 
Na2so4 , filtered and evaporated in vacuo to a residue. 
The residue is washed with ether-hexanes (1:1) to give 
0.17 q of white solid. MS(FAB): 556(M+B). 

Example 5§3 
a-Chloro-N-[4-(SJJ-pyrrolo[2,1-.9][1,4]benzodiazepin-

10(11H)-ylcarbonyl)phenyl]benzeneacetamide 

To a solution of 0.61 q of 10,11-dihydro-10-
(4-am.inobenzoyl)-5B-pyrrolo[2,l-g] [1,4]benzodiazepine 
in 8 ml of methylene chloride is added 0.30 q of 
triethylamine followed by 0.47 q of (+)-2-chloro-2-
phenylacetyl chloride in 2 ml of methylene chlor-ide. 
The mixture is stirred at room temperature for 1 hour 
and then diluted with 10 ml of 50% NaBco3 • The 
methylene chloride is evaporated and the residue is· 
extracted with ethyl acetate. The separated organic 
layer is washed with saturated NaBco3 and brine and 
then dried with Na2so4 followed by filtering through a 
pad of hydrous maqnesium silicate. The filtrate is 
evaporated to a residue which is stirred with ether­
hexane to qive 0.98 q of pink solid. MS(CI): 456(M+H). 

_,_. ~, :'. '·-{ . 

.. -~=: 
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Example 584 
a-[[2-(Dimethylamino)ethyl]thio]-N-[4-(5.lJ-

pyrrolo[2,l-gJ[1,4]benzodiazepin-lO(llH)-ylcarbonyl)-

phenyl]benzeneacetamide 
A mixture of 0.14 9 of o-chloro-N-[4-(5R­

pyrrolo[2, 1-£] [1,4]benzodiazepin-10 (11H)-ylcarbonyl)­
phenyl)benzeneacetamide, 0.47 q of 2-dimethylamino­
ethanethiol hydrochloride in 2 ml of methyl alcohol, 
0.30 9 of triethylamine and 3 ml of l,3-dimethyl-
3, 4 ,5, 6-tetrahydro-2 (1Jl)-pyrimidinone is heated at 6o0 c 
for 48 hours. The methyl alcohol is evaporated and the 
residue diluted with water. The resulting suspension 
is filtered and the precipitate washed with water. The 
solid is dissolved in ethyl acetate and washed with 
saturated NaHC03 , brine and dried with Na2so4 • The 
mixture is filtered and the filtrate evaporated J.n 
vacuo to a residue which is stirred with ether-hexane 
to qive 0.15 q of beiqe solid. MS(CI): 525(M+H). 

Exgple 585 
a-[N-(Acetamido)amino]-N-[4-{5.B-pyrrolo[2,l-..Q][1,4]-

benzodiazepin-10(11H)-ylcarbonyl)phenyl]benzene-

acetamide 
A mixture of 0.14 q of a-chloro-N-[4-(5H­

pyrrolo[2,l-£] [1,4]benzodiazepin-10(11H)-ylcarbonyl)­
phenyl]benzeneacetamide, 0.17 q of qlycinamide HCl, 
0.15 q of triethylamine, 3 ml of l,3-dimethyl-3,4,5,6-
tetrahydro-2 (1H)-pyrimidinone and 1 ml of methyl 
alcohol is heated at 75°c for 2 days. The methyl 
alcohol is evaporated and the residue diluted with 
water. The resulting suspension is filtered and the 
precipitate washed with water. The solid is dissolved 
in ethyl acetate and washed with saturated NaHco3 , 

brine and dried with Na2so4• The mixture is filtered 
and the filtrate evaporated in vacuo to a residue which 



·-··- ··---··· ·--------=-------~------------------

s 

10 

15 

20 

25 

30 

35 

~ .. 

-176-

is stirred with ether-hexanes to qive 0.13 q of tan 
solid. MS{CI): 494(M+H). 

Example 58§ 

a-(Dimethylamino)-N-[4-(5JJ-pyrrolo[2,1-,s:][l,4]-

benzodiazepin-lO(llH)-ylcarbonyl)phenyl]benzene-

acetamide 
A partial solution of ??q of o-chloro-N-

[ 4- ( SH-pyrrolo [ 2, 1-g] [ 1, 4 ]benzodiazepin-10 ( 11B) -ylcar­
bonyl)phenyl]benzeneacetamide in 1 ml of methanol is 
treated with o.s ml of dimethylamine an~ 1 ml of 
1,3-dimethyl-3,4,5,6-tetrahydro-2(1B)-pyrimidinone and 
stirring continued for 20 hours. The methanol is 
evaporated and the residue diluted with water. The 
resultinq solid is washed with water, dissolved in 
ethyl acetate and the orqanic layer washed with 
saturated NaHco3 , brine and dried with Na2so4 • The 
mixture is filtered and the filtrate evaporated in 
vacµo to qive a residue which is stirred with ethyl 
acetate-hexane to qive 0.15 q of a beiqe solid. 
MS(CI): 465(M+H). 

Example 587 
o-(Acetyloxy)-N-[4-(5JJ-pyrrolo[2,l-.Q][1,4J-

benzodiazepin-10{l1H)-ylcarbonyl)phenyl)-

benzeneacetamide 
To a solution of 0.30 g of 10,11-dihydro-10-

(4-aminobenzoyl)-SH-pyrrolo[2,1-g] [1,4]benzodiazepine 
in 5 ml of methylene chloride is added 0.15 q of tri­
ethylamine followed by 0.27 q of o-acetylmandelic acid 
chloride. The mixture is stirred at room temperature 
for 1 hour and then diluted with 50% NaHco3 • The 
methylene chloride is evaporated and the residue is 
extracted with ethyl acetate. The separated organic 
layer is washed with saturated NaHco3 and brine and 
then dried with Na2so4 followed by filterinq throuqh a 
pad of hydrous magnesium silicate. The filtrate is 
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evaporated to a residue which is stirred with ether­
hexane to qive o.54 g of beiqe solid. MS(CI): 
480(M+H). 

bample 588 
(±)a-Hydroxy-N-[4-(5..B-pyrrolo[2,l-_g][l,4]benzodiazepin-

10(ll.ll)-ylcarbonyl)phenyl]benzeneacetamide 

A solution of 0.34 q of a-(acetyloxy)-N-[4-
(5B-pyrrolo[2,l-g] [1,4]benzodiazepin-10(11B)-ylcar­
bonyl)phenyl]benzeneacetamide in 2 ml of 1 N NaOH and 4 
ml of methyl alcohol is stirred at room temperature for 
30 minutes, diluted with 2 ml of water and evaporated 
in vacuo. The aqueous suspension is extracted with 30 
ml of ethyl acetate and the extract washed with brine, 
dried with Na2so4 and filtered throuqh a pad of hydrous 
magnesium silicate and evaporated in vacuo to a 
residue. The residue is stirred with ether-hexanes to 
give 0.26 q of cream colored solid. MS(CI): 438(M+H). 

Example 589 

2-Chloro-N-[4-(5B-pyrrolo[2,1-2][1,4]benzodiazepin-

10(11B)-ylcarbonyl)phenyl]acetamide 

To a stirred solution of 0.91 q of 10,11-
dihydro-10-(4-am.inobenzoyl)-5B-pyrrolo[2,l-2J [l,4]­
benzodiazepine in 10 ml of methylene chloride is added 
0.46 q of triethylamine and 36 mg of dimethylam.ino­
pyridine followed by the slow addition of 0.42 q of 
chloroacetyl chloride in 5 ml of methylene chloride. 
The resulting mixture is stirred at room temperature 
for 3 hours then partitioned with 10 ml of 50% NaHco

3 
and the methylene chloride evaporated in vacµo. The 
remaining suspension is filtered, washed with 50% 
NaHco3, H2o, EtOAc (2x2 ml), ether (2x5 ml) and dried 
.in vacuo to qive 1.14 q of beige solid. MS(CI): 
380{M+H). 
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Example 590 
N-[4-(5R-pyrrolo[2,1-~][l,4]benzodiazepin-10(11H)-

ylcahbonyllphenYl]-4-morpbolineacetamide 
A stirred suspension o·f 0.19 q of 2-chloro­

N-[4-(5R-pyrrolo[2,l-~] [l,4]benzodiazepin-lO(llH)­
ylcarbonyl)phenyl]acetamide in 1 ml of methylene 
chloride is added 0.44 q of morpholine followed by 1 ml 

of 1,3-di- methyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone 
and stirring continued for 20 hours. The methylene 
chloride is evaporated and the residue diluted with 
water. The resultinq suspension is filtered and the 
precipitate washed with water. The brown solid is 
dissolv~d in 15 ml of ethyl acetate and washed with 
saturated NaHco3, brine and dried with Na2so4• The 
mixture is filtered and the filtrate evaporated in 
vacuo to give 0.23 q of a colorless qum which is 
stirred with ethyl acetate-hexanes to qive 0.21 q of 
white solid. MS(CI): 43l(M+H). 

Example 591 
N-[(2-Chlorophenyl)methyl]-N-[4-(SB-pyrrolo[2,1-~]-

[1,4]benzodiazepin-l0(11H)-ylcarbonyl)phenyl}-4-

mox:pholineacetamide 
A mixture of 0.11 q of N-[4-(5B-pyrrolo­

[2,l-~] [l,4]benzodiazepin-10(11H)-ylcarbonyl)phenyl]-
4-morpholineacetamide, 56 mq of o-chlorobenzyl bromide 
and 0.41 q of x2co3 in 5 ml of acetonitrile is heated 
at reflux for 18 hours. An additional 30 mq of o­
chlorobenzyl 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 Na2so4 and 
evaporated to qive 0.18 q of a residue which is puri­
fied by chromatoqraphy on silica gel with 1:1 ethyl 
acetate-methylene chloride to qive 80 mq of off white 
solid. MS(CI): 555(M+H). 
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lxample 592 
Ethvl 10-r4-CC2.4-dicblorobenzoyllaminol-3-methyl­

benzoyl}-10,ll-dihydro-5B-pyrrolo[2,l-g][l,4]-

bgnzodiaz§pine-3-carboxylate 
To a solution of 0.30 q of ethyl lO,ll-di­

hydro-l0-(4-amino-3-methylbenzoyl)-5B-pyrrolo[2,l-g]­
[l,4]benzodiazepine-3-carboxylate in 20 ml of methyl­
ene chloride is added 0.15 q of N,N-diisopropylethyl­
amine and 0.24 9 of 2,4-dichlorobenzoyl chloride. The 
reaction mixture is stirred at ro_om temperature for 18 

hours and washed with water, saturated NaHC0
3 

and dried 
with Na2so4• The orqanic layer is passed throuqh a pad 
of hydrous maqnesium silicate. Hexane is added to the 
filtrate at the boil to qive 0.24 q of solid, m.p. 
174-184°C. 

Example 593 

Methyl l0-[4-C2.4-dicblorobenzoyllamino]benzoyll­
lO,ll-dihydro-5B-pyrrolo[2,1-g] [1,4]benzodiazepine-

3-carboxvlate 
To 50 ml of absolute methyl alcohol is added 

0.15 q of sodium metal. After complete solution, 1.0 q 

of N-[4-[[3-(trichloroacetyl)-5B-pyrrolo[2,l-g)[l,4]­
benzodiazepin-10(11B)-yl))carbonyl]phenyl)-2,4-di­
chlorobenzamide is added and the reaction mixture 
stirred overniqht at room temperature. Methylene 
chloride is added followed by Na2so4 • The organic 
layer is filtered throuqh hydrous magnesium silicate. 
Hexane is added at the boil to the filtrate to qive 
0.29 9 of solid. 

Example 594 
N-(4-[(3-(trifluoroacetyl)-5H-pyrrolo[2,1-g][l,4]-

benzodiazepin-10(11B)-yl)]carbonyl]phenyl]-2-

Ctrifluoromethyllbepzamide 
To a solution of 1.0 q of N-[4-(5B-pyrrolo­

[2,1-g] [l,4]benzodiazepin-10(11H)-ylcarbonyl)phenyl]-
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2-(trifluoromethyl)benzamide in 10 ml of methylene 
chloride is added 1.0 ml of trifluoroacetic anhydride 
followed by stirrinq for 18 hours at room temperature. 
The reaction mixture is washed with saturated NaHC03 , 

dried with Na2so4 , filtered and hexane added at the 
boil to qive a solid which is crystallized from 
methylene chloride-hexane to give 0.89 q of solid, m.p. 
248-2So0 c. 

Example 595 

N-[4-[[3-(Trif1uoroacetyl)-5H-pyrrolo[2,l-.s;;][1,4]-

benzodiazepin-10(11H)-yl]carbonyl]-3-chlorophenyl]-2-

lplethylbenzamide 
To a solution of 0.30 q of N-[4-(5B-pyrrolo­

[2, l-~] [l,4)benzodiazepin-10 (11H)-ylcarbonyl)-3-chloro­
phenyl]-2-methylbenzamide in 25 Jill of metpylene 
chloride is added 0.5 ml of trifluoroacetic anhydride 
followed by stirring at room temperature for 18 hours. 
The reaction mixture is washed with saturated NaHco3 , 
dried with Na2so4 , filtered throuqh hydrous magnesium 
silicate and hexane added to the filtrate at the boil 
to qive 0.22 q of colorless solid. MS: M+551. 

Example 596 
Ethyl 10-r4-CC2.4-dichlorobenzoyllamino]benzoyll-

10,11-dihydro-5B-pyrrolo[2,1-g][1,4]benzodiazepine-

3-carboxylate 
To so ml of absolute ethyl alcohol is added 

0.30 q of sodium metal, followed by the addition of 
2.0 q of N-[4-[[3-(trichloroacetyl)-SH-pyrrolo[2,l-~J­
[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 vacµg to a residue which 'is dissolved in 
methylene chloride and washed with H2o. The organic 
layer is dried with Na2so4 and filtered through hydrous 
magnesium silicate. Hexane is added to the filtrate at 
the boil to give a solid which is crystallized from 
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methylene chloride-hexane to qive 0.57 q of a solid. 
+ MS(M ):548.2. 

Example 597 

N-[4-[[3-(Trichloroacetyl)-5U-pyrrolo[2,l-~][l,4]-

benzodiazepin-10(11H)-yl]carbonyl]phenyl]-2-

Ctrifluoromethyllbenzamide 

.------

To a stirred solution of 0.48 q of N-{4-(5B­
pyrrolo[2,l-¥] (l,4]benzodiazepin-lO(llB)-ylcarbonyl)­
phenyl]-2-(trifluoromethyl)benzamide in 20 ml of 
methylene chloride is added 0.40 q of trichloroacetic 
anhydride followed by stirring at room temperature for 
18 hours. The reaction mixture is washed with water 
and saturated NaHco3, dried over Na2so4 and passed 
throuqh a pad of hydrous maqnesium silicate. Hexane is 
added at the boil to qive 0.37 q of solid, m.p. 
219-221°c. 

Example 598 
N-[4-[[3-(Trichloroacetyl)-SB-pyrrolo[2,l-£][1,4]-

benzodiazepin-10(11B)-yl]carbonyl]phenyl]-2,4-

dicblorobenzajnide 
To a stirred solution of 4.76 q of N-[4-

(5U-pyrrolo[2,l-£] [l,4]benzodiazepin-10(11B)-ylcar­
bonyl)phenyl]-2,4-dichlorobenzamide in 150 ml of 
methylene chloride is added 3.75 q of trichloroacetic 
anhydride followed by stirring for 18 hours. The 
reaction mixture is washed with water and saturated 
NaHC03, dried over Na2so4 and passed throuqh a pad of 
hydrous maqnesium silicate. The filtrate is evaporated 
.in vacuo to qive 2.91 q of solid. 

Example 599 
N-[4-(5H-Pyrrolo[2,1-g][1,4]benzodiazepin-10(11H)-

ylcarbonyllphenyll-2.3.5-trichlorobenzamide 
As described for Example 8, o.50 q of 10,11-

dihydro-10-(4-aminobenzoyl)-5U-pyrrolo[2,1-£] [l,4]­
benzodiazepine is reacted with 0.483 q of 2,3,5-
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trichlorobenzoyl chloride to give a glass which is 
crystallized from ethyl acetate to give 0.686 q of 

o· crystals, m.p. 231-234 c. 
Example 600 

H-(4-(5H-Pyrrolo[2,l-£][1,4]benzodiazepin-10(11H)-

ylcarbgnyllphenylltetrahvdrofurane-2-carboxamide 
As described for Example 8, o.soo q of 10,11-

dihydro-10-(4-aminobenzoyl)-5B-pyrrolo[2, l-2] [l,4]­
benzodiazepine is reacted with 0.267 q of tetrahydro­
furane-2-carbonyl chloride to give a qlass which is 
crystallized from ethyl acetate to qive 0.22 q of 
crystals, m.p. 208-2149 C. 

The following Examples are prepared usinq 
conditions of Example 297 with the appropriately 
substituted aroyl chloride. 
Example No. 
601 

602 

603 

604 

605 

Compound 
H-[4-[(6,7-Dihydro-5B-pyrrolo[l,2-A.J­
[1,5Jbenzodiazepin-5-yl)carbonyl]-2,S­
dichlorophenyl]-2,3-dimethylbenzamide 

N-[4-[(6,7-Dihydro-5H-pyrrolo[l,2-A]­
[1,5]benzodiazepin-5-yl)carbonyl)-2,5-
dicblorophenyl]-2-chlorobenzamide 

N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-A]­
[1,S]benzodiazepin-s-yl)carbonyl]-2,5-
dichlorophenyl]-2,4-dichlorobenzamide 

N-(4-[(6,7-Dihydro-SH-pyrrolo[l,2-A]­
[1,5]benzodiazepin-5-yl)carbonyl]-2,5-
dichlorophenyl]-3,5-dichlorobenzam.ide 

N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-A]­
[1,S]benzodiazepin-s-yl)carbonyl]-2,5-
dichlorophenyl]-2-methyl-4-chloro­
benzamide 
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Compound 
N-[4-[(6,7-Dihydro-5H-pyrrolo[l,2-A]­
[l,5]berizodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2-methoxybenzamide 

N-[4-[(6,7-Dihydro-5H-pyrrolo[1,2-A]­
[1,5]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2-(trifluoromethoxy) 
benzamide 

N-[4-[(6,7-Dihydro-5B-pyrrolo[l,2-AJ­
[l,5]benzodiazepin-5-yl)carbonyl]-J­
chlorophenyl]-2-(trifluoromethyl) 
benzamide 

N-[4-[(6,7-Dihydro-5B-pyrrolo[l,2-A]­
[1,5]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2,4-dichlorobenzamide, 
amorphous white solid, m.p. 134-137°c 

N-[4-[(6,7-Dihydro-SB-pyrrolo[l,2-A]­
[l,5]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2-(methylthio)benzamide 

N-[4-[(6,7-Dihydro-5B-pyrrolo[1,2-AJ­
[1,S]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-3-fluoro-2-methyl­
benzamide, amorphous white solid, 
m.p. 136-138oC 

N-[4-[(6,7-Dihydro-5H-pyrrolo[1,2-A]­
[1,5]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-5-fluoro-2-methyl­
benzamide, amorphous solid, m.p. 
132-135°C. 
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Compound 
N-[4-[(6,7-Dihydro-5H-pyrrolo[1,2-A]-
[1,S]benzodiazepin-S-yl)carbonyl)-3-
chlorophenyl]-4-fluoro-2-methyl-
l:>enzamide 

N-{4-[(6,7-Dihydro-SH-pyrrolo[l,2-A]-
[l,S]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-4-fluoro-2-(trifluoro-
methyl)l:>enzamide 

N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-A]-
[1,S]benzodiazepin-5-yl)carl:>onyl]-3-
chlorophenyl]-2,3-dichlorobenzamide 

N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-A]-
[1,S]benzodiazepin-5-yl)carbonyl}-3-
chlorophenyl]-2,3-difluorobenzamide 

N-[4-[(6,7-Dihydro-SB-pyrrolo[l,2-A]-
[1,5Jl:>enzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2-fluoro-5-(trifluoro-
methyl)benzamide 

N-[4-[(6,7-Dihydro-su-pyrrolo[l,2-A]-
[1,S]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2-fluoro-3-{trifluoro-
methyl)benzamide 

N-[4-[(6,7-Dihydro-5B-pyrrolo[l,2-4]-
[1,S]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-4-fluoro-2-(trifluoro-
methyl)benzamide 

- -,~, 
;~ . : 
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Example No. Compound 
620 N-[4-[(6,7-Dihydro-SB-pyrrolo[l,2-A]-

s [l,5]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2,5-difluorobenzam.ide 

621 N-[4-[(6,7-Dihydro-SB-pyrrolo[l,2-A]-
[l,S]benzodiazepin-5-yl)carbonyl]-3-

10 
chlorophenyl]-2,3-difluorobenzamide 

622 N-[4-[(6,7-Dihydro-5B-pyrrolo[l,2-A)-
[1,S]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2,5-dimethylbenzamide 

15 
N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-A)-623 
[1,S]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-3-methyl-2-thiophene-
carboxam.ide 

20 
624 N-[4-[(6,7-Dihydro-5B-pyrrolo[1,2-A]-

[1,5]benzodiazepin-5-yl)carbonyl)-3-
chlorophenyl]-2-methyl-3-thiophene-
carboxamide 

25 
625 N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-A]-

[l,S]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2-methyl-3-furane-
carboxamide 

30 626 N-[4-[(6,7-Dihydro-SH-pyrrolo(l,2-A]-
[1,S]benzodiazepin-5-yl)carbonylJ-3-
chlorophenyl]-3-methyl-2-furane-
carboxamide 

35 
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Example No. Compound 
627 N-[4-[(6,7-Dihydro-SR-pyrrolo[l,2-A]-

s [l,S]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2-chlorobenzeneacetamide 

628 N-[4-[(6,7-Dibydro-SB-pyrrolo[l,2-AJ-
[1,S]benzodiazepin-5-yl)carbonyl]-3-

10 
chlorophenyl]-2-methylbenzeneacetamide 

629 N-[4-[(6,7-Dihydro-SR-pyrrolo[l,2-A]-
[1,5]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-4-fluoro-3-(trifluoro-

15 
methyl)benzamide 

630 N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-A]-
[1,S]benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl]-3-fluoro-2-methyl-
benzam.ide 

20 

631 N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-A]-
[l,S]benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl]-2,3-dichlorobenzamide 

25 632 N-[4-[(6,7-Dihydro-SB-pyrrolo[l,2-A]-
[1,S]benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl]-2,3-difluorobenzamide 

633 N-[4-[(6,7-Dihydro-5g-pyrrolo[1,2-A]-
30 [l,5Jbenzodiazepin-S-yl)carbonyl]-2-

chlorophenyl]-4-fluoro-2-methyl-
benzamide 

634 N-[4-[(6,7-Dihydro-SB-pyrrolo[l,2-A)-
35 [l,S]benzodiazepin-5-yl)carbonyl]-2-

chloropbenyl]-5-fluoro-2-methyl-
benzamide 
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Cgmpound 
N-[4-[(6,7-Dibydro•5B-pyrrolo[l,2-AJ­
[l,5]benzodiazepin-s-yl)carbonyl]-2-
chlorophenyl]-2-fluoro-5-(trifluoro­
methyl)benzamide 

N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-A]­
[1,S]benzodiazepin-s-yl)carbonyl]-2-
chlorophenyl]-2-methylbenzamide 

N-[4-[(6,7-Dibydro-5H-pyrrolo[1,2-A]­
[l,5]benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl]-2-chlorobenzamide 

N-[4-[(6,7-Dibydro-5H-pyrrolo[1,2-.A.]­
[l,S]benzodiazepin-5-yl)carbonyl]-2-
chloropbenyl]-2,3-dimethylbenzamide 

N-[4-[(6,7-Dihydro-5B-pyrrolo[l,2-A.]­
[l,5]benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl]-2,5-dimethylbenzamide 

N-[4-[(6,7-Dihydro-SB-pyrrolo[l,2-A]­
[1,S]benzodiazepin-5-yl)carbonyl]-2-
cblorophenyl]-2-methoxybenzamide 

N-[4-[(6,7-Dihydro-SR-pyrrolo[l,2-A,]­
[l,5]benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl)-2-(trifluoromethoxy)­
benzamide 

N-[4-[(6,7-Dihydro-SB-pyrrolo[l,2-A.]­
{l,S]benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl]-2-methoxy-4-chloro­
benzamide 
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Compound 
N-[4-[(6,7-Dihydro-5H-pyrrolo[l,2-AJ-
[1,5]benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl]-2,6-dichlorobenzamide 

N-[4-[(6,7-Dihydro-SB-pyrrolo[1,2-A]-
[l,S]benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl]-2-(methylthio)benzamide 

N-(4-[(6,7-Dihydro-sg-pyrrolo[l,2-A]-
[1,5]benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl]-2-(trifluoromethyl)-
benzamide 

N-(4-[(6,7-Dihydro-sg-pyrrolo[l,2-A]-
[1,S]benzodiazepin-S-yl)carbonyl]-2-
chlorophenyl]-3-(trifluoromethyl)-
benzamide 

N-[4-((6,7-Dihydro-SH-pyrrolo[l,2-A]-
[1,S]benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl]-2,3,5-trichlorobenzamide 

N-[4-[(6,7-Dihydro-5H-pyrrolo[1,2-AJ-
[1,S]benzodiazepin-s-yl)carbonyl]-3-
methoxyphenyl]-3-fluoro-2-methylbenz-
amide 

N-[4-[(6,7-Dihydro-SB-pyrrolo(l,2-A]-
[1,S]benzodiazepin-5-yl)carbonyl]-3-
methoxyphenyl]-S-fluoro-2-methylbenz-
amide 

--- --- ------

·~ 

·. J. 
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compound 
N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-4]-
[1,5]benzodiazepin-5-yl)carbonyl}-3-
methoxyphenyl]-4-fluoro-2-methylbenz-
amide 

N-[4-[(6,7-Dihydro-SB-pyrrolo[l,2-A]-
[1,5]benzodiazepin-5-yl)carbonyl)-3-
methoxyphenyl]-2,4-dicblorobenzamide 

N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-A.)-
[l,S]benzodiazepin-5-yl)carbonyl]-3-
methoxyphenyl]-2,3-dimethylbenzamide 

N-[4-[(6,7-Dihydro-SR-pyrrolo[l,2-A]-
[l,5]benzodiazepin-s-y1)carbonyl]-3-
methoxyphenyl]-3-fluoro-S-(trifluoro-
methyl)benzamide 

N-[4-[(6,7-Dihydro-sg-pyrrolo[l,2-A]-
[l,5]benzodiazepin-5-yl)carbonyl)-2-
methoxyphenyl]-3-fluoro-2-methylbenz-
amide 

N-[4-[(6,7-Dihydro-SR-pyrrolo(l,2-A]-
[l,5]benzodiazepin-5-yl}carbonyl)-2-
methoxyphenyl]-5-fluoro-2-methylbenz-
amide 

N-[4-[(6,7-Dihydro-5B-pyrrolo[1,2-A.]-
[1,S]benzodiazepin-5-yl)carbonyl]-2-
methoxyphenyl]-4-fluoro-2-methylbenz­
amide 

..... ·~ 
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Cgmpoung 
N-[4-[(6,7-Dihydro-SH-pyrrolo[l,2-A)­
[l,S]benzodiazepin-5-yl)carbonyl]-2-
methoxyphenyl]-2,4-dichlorobenzamide 

N-[4-[(6,7-Dihydro-5H-pyrrolo[l,2-A]­
[l,5]benzodiazepin-s-yl)carbonyl]-2-
methoxyphenyl]-2,3-dimethylbenzamide 

N-[4-[(6,7-Dibydro-5H-pyrrolo[l,2-A]­
[l,5]benzodiazepin-5-yl)carbonyl]-2-
methoxyphenyl]-3-fluoro-5-(trifluoro­
methyl)benzamide 

Example 660 
N-[4-[[[3-[-[(Dimethylamino)methyl]-SB-pyrrolo[2,1-£]-

[l,4]benzodiazepin-lO(llll)-yl]carbonyl]phenyl]-2-

methylbe»zamide 
To a stirred solution of 0.842 g of 2-methyl­

N-[4-(5B-pyrrolo[2,1-£] [1,4]benzodiazepin-10(11H)-yl­
carbonyl)phenyl]benzamide in 25 ml of 1:1 methanol­
tetrahydrofuran is added 10 ml of 35% formaldehyde and 
10 ml of 30% N ,N-dimethylamine at o0 c. After 2 drops 
of acetic acid is added, the reaction mixture is 
stirred at room temperature for 16 hours. The reaction 
mixture is concentrated in yagµg to a residue which is 
dissolved in chloroform and washed with water. The 
organic layer is dried with Na2so4 and evaporated in 
yacuo to a residue. The residue is chromatoqraphed on 
silica gel with 10:1 ethyl acetate-methanol as eluent 
to give 0.800 g of the desired product, M+H:479. 

The f ollowinq products are prepared by usinq 
the condition of Example 660 and by usinq the appro­
priately substituted benzamide. 

{1. 

.. _.L ..... 
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Compound 
N-[4-[[3-(1-piperidinylmethyl)-5H­
pyrrolo{2,l-£][1,4]benzodiazepin­
lO(llll)-yl]carbonyl]phenyl]-2-methyl­
benzamide, solid; mass spectrum (M+H) 
518 

N-[4-[[3-(4-morpholinomethyl)-5B­
pyrrolo[2,1-£] [1,4]benzodiazepin­
lO(llH)-yl]carbonyl]phenyl]-2-methyl-

+ benzamide, solid; mass spectrum (M H) 
521 

N-[4-[[3-[[4-(phenylmethyl)-1-pipera-
zinyl]methyl]-Sll-pyrrolo[2,l-Q][l,4]-
benzodiazepin-lO(llH)-yl]carbonyl]-
phenyl]-2-methylbenzamide, solid; mass 
spectrum (M+H)610 

N~[4-[(3-[(dimethylaminomethyl]-

SK-pyrrolo[2,l-£][1,4]benzodiazepin-
10(11.H)-yl]carbonyl]phenyl]-2,4-di-
chlorobenzamide, solid; mass spectrum 
(M+H)535 

N-[4-[[3-(1-pyrrolidinylmethyl)-
5B-pyrrolo[2,l-£][1,4]benzodiazepin-
10(11H)-yl]carbonyl]phenyl]-2,4-di­
chlorobenzamide, solid; mass spectrum 
(M+H)561 

N-[4-[[3-(4-morpholinomethyl)-5H­
pyrrolo[2,l-&] [l,4]benzodiazepin-
10(11H)-yl]carbonyl]phenyl]-2,4-di­
chlorobenzamide, solid; mass 
(M+H)576 
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Example No. Compound 
667 

668 

669 

N-[4-([3-[(diethylamino)methyl]-5B­
pyrrolo[2,1-&][l,4]benzodiazepin­
lO(llB)-yl]carbonyl]phenyl]-2,4-di­
cblorobenzamide, solid: mass spectrum 
(M+H)562 

N-[4-{[3-[(dimethylamino)methyl]-5H­
pyrrolo[2,1-2] [l,4]benzodiazepin-
10(11B)-yl]carbonyl]-3-chlorophenyl]-
5-fluoro-2-methylbenzamide, solid; 
mass spectrum (M+H)531 

N-[4-[[3-[(dimethylamino)methyl]-SH­
pyrrolo[2,1-g) [l,4]benzodiazepin­
lO(llB)-yl]carbonyl]-3-chlorophenyl]-
2-methylbenzamide, solid; mass spectrum 
(M+H)513 

EXamPle 670 
N-[4-[(3-Acetyl-5H-pyrrolo[2,1-~][1,4]benzodiazepin-

10(11R)-yl]carbonyl]phenyl]-2,4-dichlorobenzamide 

A stirred solution of 0.954 q of N-[4-(5H­
pyrrolo[2, 1-g] [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 in 
vacuo to a residue which is purified by column chro­
matoqraphy on silica gel by elution with ethyl acetate­
hexane (7:3) to qive 0.800 q ot a white solid; mass 
spectrum (M+H)519. 

Example 671 
1-r2-Nitro-s-Cethoxygarbonyl)benzyl1-pyrrole-2-

carboxaldehyde 

To a stirred slurry of 2.2 q of sodium 
hydride (60' in oil, washed with hexane) in tetra-
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hydrofuran is added at o0 c a solution of 4.5 q of 
pyrrole-2-carboxaldehyde in 25 ml of tetrahydrofuran. 
After the addition is complete, a solution of 15 q of 
ethyl 4-nitro-3-bromomethylbenzoate in 30 ml of dry 
tetrahydrofuran is slowly added under nitroqen. The 
reaction mixture is stirred at 20°c for 8 hours and 
carefully quenched with water. The reaction mixture is 
extracted with chloroform which is washed with water, 
dried with Na2so4 and concentrated in vacuo to qive 
12 g of the desired product as a solid; mass spectrum 
(M+H)349. 

Example 672 
1-[2-Nitro-4-Cethoxycarbonyl)benzyl]-pyrrgle-2-

carboxaldehyde 
The conditions of Example 671 are used with 

ethyl 3-nitro-4-bromomethylbenzoate to give 13.0 q of 
the desired product as a solid; mass spectrum (M+H)349. 

Example 673 
Ethyl 10,ll-Dihydro-5B-pyrrolo[2,1-2][l,4J-

benzodiazepine-7-carbogylate 
A solution of 10.0 q of l-[2-nitro-5-(ethoxy­

carbonyl)benzyl]-pyrrole-2-carboxaldehyde in 150 ml of 
absolute ethanol containinq 1.0 g of 10% Pd/c is 
hydroqenated in a Parr apparatus for 16 hours.under 40 
psi of hydroqen. The reaction mixture is filtered. 
through a·pad of diatomaceous earth and the filtrate 
concentrated in vacuo to a residue of 5.5 q of the 
desired product as a solid; mass spectrum (M+H)255. 

Example 674 
Ethyl lo,11-Dihydro-sa-pyrrolo[2,1-s1c1,4]-

benzodiazepine-8-carboxylate 
The hydroqenation conditions of Example 673 

are used with 1-[2-nitro-4-(ethoxycarbonyl)benzyl]­
pyrrole-2-carboxaldehyde to qive 5.0 q of the desired 
product as a solid; mass spectrum (M+H)255. 
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Example 675 
Etbvl lo.11-Dihydro-10-r4-f (2-methylbenzoyllaminol­
benzoyl]-SB-pyrrolo[2,1-£] [1,4]benzodiazepine-7-

carboxvlate 
A solution of 1.2 q of ethyl 10,ll-dihydro-

5H-pyrrolo[2 ,l-£] [l,4 ]benzodiazepine-7-carboxylate in 
100 ml of methylene chloride is cooled to o0 c and 10 ml 
of trietbylamine added followed by 1.5 q of 4-[(2-
methylbenzoyl)amino)benzoyl chloride. The reaction 
mixture is stirred at room temperature for 18 hours and 
concentrated in vacuo to a residue which is partitioned 
between water and chloroform. The organic layer is 
dried over Na2so4 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 qive l.O q of the desired product as a solid: 
mass spectrum (M+H)494. 

Example 676 
Ethyl 10,11-Dihydro-10-rt-rc2-metbylbenzoyl>aminol­

benzoylJ-5H-pyrrolo[2,l-£][1,4]benzodiazepin-a-

carboxylate 
The conditions of Example 675 are used with 

ethyl 10,11-dihydro-5B-pyrrolo[2,l-£][1,4]benzodiaze­
pine-s-carboxylate to qive 1.2 q 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: 

Example 677 
10,11-Dihydro-10-(4-nitrobenzoyl)-SB-imidazo[2,l-Q]-

r1,4]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,l-£] [l,4]benzodiazepine is added. 
The reaction mixture is warmed slightly until the 
hydrogen evolution ceases. To the cooled reaction 
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mixture is added a solution of 1.36 g of p-nitrobenzoyl 
chloride in 45 ml of dioxane and the mixture is stirred 
at room temperature for 18 hours. The solvent is eva­
porated in vacµo and the residue is heated with CHC13 , 
filtered hot and the filter cake washed with hot CHC13 • 
The combined CHC13 layers are washed with water, 
saturated NaHco3 , treated with activated charcoal, 
filtered through a pad of Mgso4 and the filtrate eva­
porated in vacuo to give 1.82 g of brown solid residue. 
The residue is purified by flash chromatography by 
elution with cuc13-MeOH 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)-SR-imidazo[2,1-g]-

C1.4Jbenzodiazepine 
A mixture of 0.550 q of 10,11-dihydro-10-

(4-nitrobenzoyl)-5B-imidazo[2,l-.Q] [1,4)benzodiazepine 
and 1.86 q of snc12.2u2o 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% NaHco3 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-CH30H 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% 
NaHco3 to pH=8, for 5 hours and extracted with CHC13 
three times. The combined extracts are treated with 
activated carbon, filtered through Mgso4 and eva­
porated in yacuo to give 370 mg of tan crystalline 
solid. CIMS(CH4):MH+=305. 
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Example 679 
N-[4-(5H-Imidazo[2,l-£][1,4]benzodiazepin-10(11B)-

ylcafbonyl)pbenvl]-2.4-dichlorobenzamidg 
A slurry of 0.330 q of io,11-dihydro-10-

(4-aminobenzoyl)-SH-imidazo[2, l-£] [l,4Jbenzodiazepine 
in 15 ml of dioxane is stirred and warmed slightly to 
obtain a nearly complete solution. The reaction 
mixture is cooled to room temperature and 43 mg of 
sodium hydride in oil added. The mixture is warmed 
slightly. Gas evolution stops in a few minutes. The 
reaction mixture is cooled to room temperature and 153 
pl of 2,4-dichlorobenzoyl chloride in 2.s :ml of dioxane 
added. An additional 3.5 ml of dioxane is added and 
the reaction mixture stirred at room temperature for 2 
days. The volatiles are evaporated in yacuo to a 
residue which is partitioned between water and chloro­
form. The organic layer is separated and the aqueous 
phase extracted with chloroform two more times. The 
combin~d organic layers are trated with activated 
carbon and filtered through Mqso4• The filtrate is 
evaporated in vacuo to a tan foam which is purified by 
flash chro- matography on silica gel by elution with 
CHC13 and 3-7% CH30H in chloroform to qive 310 mg of 
tan foam. 

Example 680 
6,7-Dihydro-5-(2-chloro-4-nitrobenzoyl)-5H-pyrrolo-

[1,2-AJ [1,S]benzodiazepine 

To a solution of 0.28 g of 6,7-dihydro-5Jl­
pyrrolo[1,2-A] [1,5]benzodiazepine in 6 ml of methylene 
chloride is added 0.30 q of triethylamine followed by 
0.50 g of 2-chloro-4-nitrobenzoyl chloride in 0.5 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for l hour then quenched with 5 ml of 
saturated NaHC03• The methylene chloride is evaporated 
in vacuo and the residue is diluted with 5 ml of water 
and extracted with 20 ml of ethyl acetate. The organic 
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layer is separated, washed with saturated NaHco3 and 
brine, dried with Na2so4 and evaporated .in vacuo to 
qive 0.59 q of a yellow foam which is triturated with 
ether-hexanes to qive·0.56 q of the desired product as 
off-white solid. MS(CI): 368(M+H)(Cl35) 

370(M+H)(Cl37) 
Example 681 

6,7-Dihydro-5-(4-amino-2-chlorobenzoyl)-5B-pyrrolo-

[1,2-A] [l,5]benzodiazepine 

To a solution of o.50 q of 6,7-dihydro-s­
(2-chloro-4-nitrobenzoyl)-5B-pyrrolo[l,2-A] [l,5]benzo­
diazepine in 10 ml of ethyl alcohol and 2 ml of tetra­
hydrofuran is added 2.35 q of sncl2 o2H2o and the 

mixture stirred at 55°c for 30 minutes. The solvents 
are evaporated J.n yacuo to a residue which is stirred 
with 20 ml of 1 N NaOH and 40 ml of ethyl acetate for 
15 minutes and filtered throuqh diatomaceous earth. 
'l'he filter pad is washed with 2x10 ml of ethyl acetate 
and the combined extracts washed with brine, dried 
(Na2so4 ) and evaporated in vacuo to qive 0.47 q of 
solid residue which is triturated with ether-hexane to 
give 0.43 q of liqht yellow crystalline solid. 
MS(CI): 338(M+H, c135) 

340(M+H, c137) 
Example 682 

N-[4-[(6,7-Dihydro-5B-pyrrolo[1,2-A][l,5]benzo-

di@zepin-5-yllcarbonvll-3-chlorophenyl]-3-fluoro-2-
metbylbenza.mide 

To a mixture of 0.10 q of 6,7-dihydro-5-(4-
amino-2-chlorobenzoyl)-5H-pyrrolo-[1,2-A] [1,5]benzo­
diazepine and 0.06 q of triethylamine in 6 ml of di• 
chloromethane is added 0.08 q 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 H NaOH ~dded. The volatiles are eva­
porated under vacuum and the residue dissolved in 2 ml 
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of tetrahydrofUran and 1 ml of methanol. The mixture 
is stirred for 2 hours and evaporated and the residue 
diluted with 2 ml of 1 N NaOH and 5 ml of water. The 
mixture is extracted with ethyl acetate (15 ml) and the 
extract washed with brine and dried (Na2so4). The 
solvent is removed and the residue triturated with di­
ethyl ether-hexane to give 0.15 q of white solid: 
Mass Spectrum (CI}474(M+H, c135); 476(M+H, c137). 

Example 683 
N-[4-[(6,7-Dihydro-5H-pyrrolo[l,2-A][l,5]benzo-

diazepin-5-yllcarbonyl]-3-cblorophenyll-2.4-
di9hlor9benzamide 

To a mixture of 0.10 q of 6,7-dihydro-S-(4-
amino-2-chlorobenzoyl)-SH-pyrrolo[l,2-A] [l,S]benzodi­
azepine and 0.06 q of triethylamine in 6 ml of di­
chloromethane is added 0.10 q of 2,4-dichlorobenzoyl 
chloride in 0.5 ml of dichloromethane. The mixture is 
stirred at room temperature for 2 hours and 2 ml of 1 N 
NaOH is added. The volatiles are removed under vacuum 
and to the residue is added 2 ml of tetrahydrofuran and 
1 ml of methanol. The mixture is stirred at room 
temperature for 2 hours and the volatiles removed. To 
the residue is added 2 ml of 1 N NaOH and 5 ml of H2o. 
The mixture is extracted with ethyl acetate and the 
extract washed with brine and dried (Na2so4). The 
solvent is- removed and the solid triturated with 
diethyl ether-hexane to qive 0.15 9 of white solid, 
Mass Spectrum (CI): 510(M+H, c135). 

Example 684 
N-[4-(5H-Pyrrolo[2,l-~][l,4]benzodiazepin-10(11ll)-

ylcarbonyl)phenyl]-2-(1B-[l,2,4]-triazol-l-yl)-

acetamide 
To a suspension of 0.20 q of 1,2,4-triazole 

so.dium in 1 ml of l, 3-dimethyl-3, 4 , 5, 6-tetrahydro-
2 ( lB) -pyrimidinone is added 0.10 q of 2-chloro-N-[4-
(SH-pyrrolo[2,l-sJ[1,4]benzodiazepin-lO(llR)-ylcar-
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bonyl)phenyl]acetamide in l ml of 1,3-dimethyl-3,4,5,6-
tetrahydro-2{1li)-pyrimidinone followed by stirrinq at 
room temperature for 3 hours. The reaction mixture is 
quenched with 15 ml of water and the resulting solid is 
collected, washed with water and hexanes to give 70 mg 
of the desired product as a tan solid. 
MS{CI): 413(M+H). 

Example §85 

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

ylcarbonyllpbenyll-2-C2-fongyl-l-pyrrololacetamide 
To a suspension of 72 mg of sodium hydride 

(60% in oil) in 5 ml of tetrahydrofuran is added o.14 q 

of pyrrole-2-carboxaldehyde. The mixture is stirred 
for 1 hour at room temperature and 94 mg of l,3-di­
methyl-3,4,5,6-tetrahydro-2(1B)-pyrimidinone and 0.19 q 

of 2-chloro-N-[4-(5B-pyrrolo[2,1-g][l,4]benzodiazepin-
10(11.B)-ylcarbonyl)phenyl]acetamide added. The mix­
ture is stirred at room temperature, water added and 
the te~rahydrofuran evaporated in yagyo. The re­
sulting suspension is filtered and the precipit,te 
washed with water and hexanes. The collected solid is 
purified by column chromatography on silica gel by 
elution with 3:2 ethyl acetate-hexanes to give so mg of 
pink solid. MS(CI): 439(M+H). 

Example 686 
N-[4-(3-Ch1oro-4B-pyrazolo[S,l-g][1,4]benzodiazepin-s-

(lOH)-ylcarbonyl)phenyl]-2-methyl-5-fluorobenzamide 

A mixture of 356 mg of N-[4B-pyrazolo[S,1-Q]­
[l,4]benzodiazepin-5(10B)-ylcarbonyl)-J-chlorophenyl]-
5-fluoro-2-methylbenzamide and 122 mg of N-chlorosuc­
cinimide in 5 ml of methylene chloride is refluxed on a 
steam bath for 3 hours. The reaction mixture is washed 
with saturated NaHco3, H2o and brine, then dried over 
Na2so4 and passed through a pad of hydrous maqnesium 
silicate. The filtrate is evaporated .in vacuo to give 
190 mg of the desired product as a solid. 
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The f ollowinq examples are prepared usinq the 
conditions of Example 465. 
Example No. 
687 

688 

689 

690 

691 

692 

693 

Compound 
H-[4-(5B-pyrrolo[2,l-g][l,4]benzodiaze­
pin-10(11H)-ylcarbonyl)phenyl]-2-bromo­
benzamide, white solid 

H-[4-(5H-pyrrolo[2,l-g][l,4]benzodiaze­
pin-10(11B)-ylcarbonyl)phenyl]-2-
(acetoxy)benzamide, light yellow solid 

B-[4-(5R-pyrrolo[2,l-g][l,4]benzodiaze-
pin-lO(llB)-ylcarbonyl)phenylJ-2-
hydroxybenzamide, liqht yellow solid 

B.-[4-(SH-pyrrolo[2,1-g){1,4]benzodiaze-
pin-lO(llH)-ylcarbonyl)phenyl]-1-
naphthylcarboxamide, white solid 

H-[4-(5B-pyrrolo[2,1-g][1,4]benzodiaze-
pin-lO(llB)-ylcarbonyl)-3-metbylphenyl]-
2-methylbenzamide, amorphous solid 

H-[4-(5B-pyrrolo{2,1-g][1,4]benzodiaze-
pin-lO(llB)-ylcarbonyl)phenyl]-2-chloro-
4-fluorobenzamide, white foam 

B-C4-(SH-pyrrolo[2,1-gJ[l,4]benzodiaze-
pin-10(11R)-ylcarbonyl)phenyl]-2-(tri-
fluoromethyl)-4-fluorobenzamide, white 
solid 

··;. 
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Compound 
H-[4-(5B-pyrrolo[2,l-£][1,4]benzodiaze­
pin-1o(l1B)-ylcarbonyl)-3-methylphenyl]-
5-fluoro-2-methylbenzamide, m.p. 180-
1s20c 

H-[4-(5B-pyrrolo[2,1-£][1,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-3-methoxy­
phenyl]-5-fluoro-2-methylbenzamide, 
amorphous solid 

H-[4-(5H-pyrrolo[2,l-S][l,4]benzodiaze­
pin-10(1lJl)-ylcarbonyl)-J-chloro­
phenyl]-2-fluoro-4-(trifluoromethyl) 
benzamide, m.p. 140-1549 C 

H-[4-(5B-pyrrolo[2,l-£][1,4]benzodiaze­
pin-lO(llli)-ylcarbonyl)-3-chloro­
phenyl]-2-methylbenzeneacetamide, 
white qlass 

H-{4-(5R-pyrrolo[2,l-£][1,4]benzodiaze­
pin-10(11B)-ylcarbonyl)-3-chloro­
phenyl]-2-fluoro-6-(trifluoromethyl) 
benzamide, white solid, m.p. 150-2309 C 

B-[4-(SB-pyrrolo[2,1-g)[l,4]benzodiaze­
pin-10(11B)-ylcarbonyl)-3-chloro­
phenyl]-2-fluoro-3-(trifluoromethyl) 
benzam.ide, white qlass 

B-[4-(5H-pyrrolo[2,1-s][l,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-3-chloro­
phenyl]-2-chloro-s-(methylthio) 
benzamide, white crystals, m.p. 
124-1349 C 
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compound 
H-[4-(5H-pyrrolo[2,1-£)[1,4]benzodiaze­
pin-10(11H)-ylcarbonyl}-3-chloro­
phenyl]-2,5-dimethylbenzamide, 
crystalline solid, m.p. 253-2ss0 c 

H-[4-(5B-pyrrolo{2,1-£][1,4]benzodiaze­
pin-10(11B)-ylcarbonyl)-3-chloro­
phenyl]-2-chloro-3,4-dimethoxybenzamide, 
yellow foam 

H-(4-(SB-pyrrolo[2,1-Q][l,4]benzodiaze­
pin-10(11B)-ylcarbonyl)-6-chloro-3-
methoxyphenyl]-2-methylbenzamide, 
crystals, m.p. 214-21s0 c 

H-[4-(5B-pyrrolo[2,1-Q][l,4]benzodiaze­
pin-lO(llB)-ylcarbonyl)-2-methoxy 
phenyl]-2,5-dimethylbenzamide, 
crystals, m.p. 174-17s0 c 

H-[4-(5H-pyrrolo[2,l-Q][1,4]benzodiaze­
pin-10(1lli)-ylcarbonyl)phenyl]-2-chloro-
3,4-dimethoxybenzamide, white crystals, 
m.p. 242-2449 C 

H-[4-(5H-pyrrolo[2,l-g][l,4]benzodiaze­
pin-10(11B)-ylcarbonyl)phenyl]-2,5-
dimethylbenzamide, crystals, 
m.p. 158-160°C 

H-[4-(SH-pyrrolo[2,1-Q)[l,4]benzodiaze­
pin-10(11H)-ylcarbonyl)-3-chlorophenyl]-
2-(trifluoromethyl)-4-fluorobenzamide, 
white qlass 
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Example 708 
Methyl 4-r2-c2-cblorophenyll-2-cyano-2-c4-morpholinyll­

ethyllbenzoate 
A o.876 g sample of 60' sodium hydride in oil 

is washed with hexane followed by the addition of 60 ml 
of dry N,N-dimethylformamide. The reaction mixture is 
stirred for 1 hour under argon at room temperature 
after the addition of 4.73 g of a-(2-chloropbenyl)-4-
morpholineacetonitrile. To the reaction mixture is 
added 4.58 g of methyl 4-(bromomethyl)benzoate and 
stirring continued for 3 hours. ·several drops of 
acetic acid is added to ice water and the reaction 
quenched. The pH is 3-4 and saturated NaBC03 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 q of the desired product as 
a crystalline solid, m.p. 116-11s0 c. 

Example 709 
Metbyl 4-f2-C2-chlorophenyl)-2-oxoethyllbenzoate 

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-C2-C2-Cblorqpheny11-2-oxoetbyllbenzoic acid 

A mixture of 18.78 q of methyl 4-[2-(2-
chlorophenyl)-2-oxoethyl]benzoate in 288.8 ml of CH30H, 
72.2 ml of water and 5.2 q of NaOH is refluxed for 3 
hours then acidified with 2 N citric acid. The 
reaction mixture is evaporated in vacuo to remove the 
CH30H. The aqueous phase is extracted with CH2c12 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°c. 
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Example 711 
3-Metboxy-4-nitrobenzgyl cbloride 

A stirred suspension of 1.0 q of 3-methoxy-4-
nitrobenzoic acid and 1.40 ml of thionyl chloride is 
heated to reflux for 2 hours. The mixture is cooled to 
room temperature, 2 ml of iso-octane added and the 
mixture evaporated in vacµg to a solid residue. The 
residue is washed with !so-octane (2x2 ml), dried in 
vacug to qive 1.08 q of cream colored solid. 

Example 112 

lO,ll-Dihydro-l0-(4-nitro-3-methoxybenzoyl)-5H-

pyrrolo[2,1-g] [1,4]benzodiazepine 

To a solution of 0.55 q of lO,ll-..dihydro-5H­
pyrrolo[2, 1-gJ (1,4]benzodiazepine in 8 ml of methylene 
chloride is added 0.55 q of triethylamine followed by 
0.97 g of 3-methoxy-4-nitrobenzoyl chloride. The re­
action mixture is stirred at room temperature for 2 
hours and then quenched with 10 ml of 1 N NaOH. The 
methylene chloride layer is evaporated and the result­
ing suspension filtered. The precipitate is washed 
with 1 N NaOH (2x5 ml), water (3x5 ml) and hexane (2x5 
ml). The collected solid is dried in vaqµg to give 
1.13 q of off-white solid. MS(CI): 364(M+H). 

Example 713 
10,ll-Dihydro-10-(4-amino-3-methoxybenzoyl)-5H-

pyrrolo{2,l-g] [l,4]benzodiazepine 

A mixture of 0.91 q of 10,ll-dihydro-l0-(4-
nitro-3-methoxybenzoyl}-5H-pyrrolo[2,1-g] [l,4]benzodia­
zepine, 4.51 q of snc12 .2H2o, 6 ml of ethyl alcohol, 6 
ml of tetrahydrofuran and 16 ml of methylene chloride 
is stirred at so0 c for 2 hours. The solvents are 
evaporated in vacuo and the residue dissolved in so ml 
of ethyl acetate. The solution is treated with 50 ml 
of 1 N NaOH with stirring for 30 minutes. The result­
inq suspension is filtered through diatomaceous earth. 
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The pad is washed with ethyl acetate (3xl5 ml). The 
combined ethyl acetate solutions are washed with brine, 
dried (Na2so4), filtered through hydrous magnesium 
silicate and evaporated in yacuo to o.99 q of residue 
which is stirred with ether-hexanes to give 0.90 q of 
cream colored solid. MS(CX): 334(M+H). 

Example 714 

10.11-Dihydro-l0-[4-[C3-methylpropyloxycarbonyl>­
amino]benzoyl]-SB-pyrrolo(2,1-g][1,4]benzodiazepine 

To a stirred solution of 0.15 q of 10,11-

dihydro-10-(4-aminobenzoyl)-5H-pyrrolo[2,l-~] [l,4]­
benzodiazepine in 2 ml of methylene chloride is added 
0.10 g of triethylamine followed by 0.10 q of iso­
butylchloroformate. The reaction mixture is stirred 
for 3 hours and then quenched with l N NaOH. The 
orqanic layer is evaporated in yagyo to a residue which 
is stirred in 5 ml of tetrabydrofuran for 1 hour, then 
evaporated in vacuo to a residue. The residue is ex­
tracted with ethyl acetate-methylene chloride, washed 
with brine, dried (Na2so4), filtered through hydrous 
magnesium silicate and evaporated in vocuo to qive a 
residue which is stirred with ethyl acetate-methylene 
chloride to give 0.22 q of cream colored solid. 
MS(CI): 404(M+H). 

Example 715 
l0,11-Dihydro-l0-[4-(pentanoyl)aminobenzoyl)J-5H-

pyrrolo[2,1-Q][l,4]benzodiazepine 

To a stirred solution of 0.15 q of 10,11-
dihydro-10-(4-aminobenzoyl)-5H-pyrrolo[2,l-Q] [l,4]­
benzodiazepine in 2 ml of methylene chloride is added 
0.10 q of triethylamine followed by 0.09 q of valeryl 
chloride. The reaction mixture is stirred for 3 hours 
and then quenched with 4 ml of 1 N NaOH. The methylene 
chloride is evaporated in vacµo and the residue dis­
solved in 5 ml of tetrahydrofuran for 1 hour and eva­
porated in vacuo to a residue. 'l'he residue is extract-
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ed with ethyl acetate-methylene chloride, washed with 
brine and the orqanic layer dried (Na2so4), filtered 
through hydrous magnesium silicate, and evaporated in 
vacuo to give 0.23 q of a residue which is stirred with 
ether-hexanes to qive 0.19 q of a white solid. 
MS(CI): 388(M+H). 

Example 716 
10.11-Dihydro-10-r4-£C3-methylQµtanqyl)aminol­
benzoylJ-5H-pyrrolo[2,1-g][l,4]benzodiazepine 

To a stirred solution of 0.10 q of 10,11-
dihydro-10-(4-amino-3-methoxybenzoyl)-5H-pyrrolo[2, 1-&] 
[1,4]benzodiazepine in 1 ml of methylene chloride is 
added 0.06 q of triethylamine followed by 0.05 q 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 yagµo to a residue which 
is stirred in 5 ml of tetrahydrofUran for 1 hour, then 
evaporated in vacuo to a residue. The residue is 
extracted with ethyl acetate-methylene chloride, washed 
with brine, dried (Na2so4), filtered through hydrous 
magnesium silicate and evaporated in vacuo to qive 
0.15 q of residue which is stirred with ether-hexane to 
qive 0.13 q of light yellow solid. MS(CI): 418(M+H). 

Example 717 
10.11-Dihydro-10-r3-methoxy-4-£Cbutylsulfonyllaminol­

benzoj-l]-5H-pyrrolo[2,1-g] [1,4]benzodiazepine 

To a stirred solution of 0.10 q of l0,11-
dihydro-l0-(4-amino-3-methoxybenaoyl)-5H-pyrrolo[2,l-£] 
[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 o.s ml of methyl­
ene chloride. After stirring at room temperature for 2 
hours, the reaction mixture is evaporated in vacuo to a 
residue which is dissolved in methyl alcohol, stirred 
for 1 hour and evaporated in vacuo to a residue which 
is treated with 2 ml of NH4cl and extracted with 15 ml 
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of ethyl acetate. The organic extract is washed with 
saturated NaHco3 , brine, dried (Na2so4), filtered 
throuqh hydrous maqnesium silicate and the filtrate 
evaporated to a residue. The residue is stirred with 
ether-hexanes to qive 0.14 q of liqht yellow solid. 

MS(CI): 454(M+H). 
QTILtTY TESTING 

Bindinq Assay to Rat Hepatic v1 Receptors 

Rat liver plasma membranes expressinq the 
vasopressin v1 receptor subtypes are isolated by 
sucrose density qradient according to the method de­
scribed by Lesko et al., (1973). These membranes are 
quickly suspended in so.o mM Tris.Bel buffer, pH 7.4, 
containinq o.2t bovine serum albumin (BSA) and 0.1 mM 

phenylmethylsulfonylfluoride (PMSF) and kept frozen at 
-10°c until used in subsequent binding experiments. 
For bindinq experiments, ~e following is added to the 
wells of a ninety-six well format microtiter plate: 
100 pl .of 100.0 mM Tris.HCl buffer containinq 10.0 mM 

MqC12 , 0.2% heat inactivated BSA and a mixture of pro­
tease inhibitors: leupeptin, 1.0 mq t; aprotinin, 1.0 
mg t; 1,10-phenanthroline, 2.0 mg t; trypsin inhibitor, 

10.0 mg % and 0.1 mM PMSF, 20.0 pl of [phenylalanyl­
J,4,5,-3H] vasopressin (S.A. 45.1 Ci/:mmole) at o.a nM, 

and the reaction initiated by the addition of 80 pl of 
tissue membranes containing 20 pq 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 µl volume. 

For test compounds, these are solubilized in 
50% dimethylsulfoxide (DMSO) and added in 20.0 pl 
volume to a final incubation volume of 200 µl. Upon 
completion of binding, the content of each well is 
filtered off, using a Brandel• cell Harvester 
(Gaithersburq, MD). The radioactivity trapped on the 
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filter disk by the liqand-receptor complex is assessed 
by liquid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for Ic50 values by the LUNDON-2 
proqram for competition (LONDON SOFTWARE, OH). 
Bindinq Assay to Rat Kidney Medullary V2 Receptors 

Medullary tissues from rat kidneys are dis­
sected out, cut into small pieces and soaked in a 0.154 
mM sodium chloride solution containing l.O mM EDTA with 
many chanqes of the liquid phase, until the solution is 
clear of blood. The tissue is homogenized in a 0.25 M 
sucrose solution containinq 1.0 mM EDTA and 0.1 mM PMSF 
using a Potter-Elvehjem homogenizer with a teflon 
pestle. The homogenate is filtered throuqh several 
layers (4 layers) of cheese cloth. The filtrate is 
rehomogenized usinq 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 recentrifuqed at 40,000 x g 

for 30 min. The resultinq 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.Bel buffer, pH 7.4. The protein content is 
determined by the Lawry's method (Lowry et al., J. 
Biol. Chem., 1953). The membrane suspension is stored 
at -7o0 c, ·in so.o mM Tris.He!, 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 pl volume to wells of a 96 well format of a 
microtiter plate: 100.0 pl of 100.0 mM Tris.He! buffer 
containing 0.2% heat inactivated BSA, 10.0 mM MgC12 and 
a mixture of protease inhibitors: leupeptin, i.o mg %; 
aprotinin, 1.0 mg %; 1,10-phenanthroline, 2.0 mg %: 

trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF, 20.0 µl 
of [3H] Arginine8, vasopressin (S.A. 75.0 Ci/mmole) at 
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o.a nM and the reaction initiated by the addition of 
ao.o pl of tissue membr~nes (200.0 µq 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 l.O µM of unlabeled ligand, 
added in 20 "l volume. For test compounds, these are 
solubilized in 50% dimethylsulfoxide (DMSO) and added 
in 20.0 µl volume to a final incubation volume of 200 
pl. Upon completion of bindinq, the content of each 
well is filtered off, usinq a Brandel• cell Harvester 
(Gaithersburq, MD). The radioactivity trapped on the 
filter disk by the liqand-receptor complex i·s assessed 
by liquid scintillation countinq 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 (LONDON SOFTWARE, OH). The results of 
this test on representative compounds of this invention 
are shown in Table XIII. 
Ra4ipliqnnd Binding Experiments with ijµman Platelet 
Mel!lbranes 
(a) flntelet Membrane freparation: 

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 q for 10 min. at 4°c and the 
supernatant fluid discarded. The platelets resuspend­
ed in an equal volume of so.o mM Tris.HCl, pH 7.5 con­
taining 120 mM NaCl and 20.0 mM EDTA. The suspension 
is recentrifuged at 16,000 x q for 10 min. This wash­
ing step is repeated one more time. The wash discarded 
and the lysed pellets homogenized in low ionic strenqth 
buffer of Tris.HCl, 5.0 mM, pH 7.5 containing s.o mM 

EDTA. The homogenate is centrifuged at 39,000 x q for 
10 min. The resulting pellet is resuspended in 
Tris.Bel buffer, 70.0 mM, pH 7.5 and recentrifuqed at 
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39,000 x q for 10 min. The final pellet is resuspended 
in 50.0 mM Tris.Bel buffer pB 7.4 containing 120 mM 
NaCl and 5.0 mM KCl to qive 1.0-2.0 mq protein per ml 
of suspension. 
(b)Binding to vasopressin v1 receptor subtype in Buman 

Platelet Membranes: 
In wells of a 96 well format microtiter 

plate, add 100 pl of 50.0 mM Tris.HCl buffer contain­
ing 0.2% BSA and a mixture of protease inhibitors 
(aprotinin, leupeptin etc.). Then add 20 pl of 
[3B]Ligand (Manning or Arg8Vasopressin), to give final 
concentrations ranging from 0.01 to 10.0 nM. Initiate 
the binding by adding so.o pl of platelet su8pension 
(approx. 100 µq 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 pM 

of unlabeled ligand (Manning or Arg8vasopressin). Let 
the mixture stand undisturbed at room temperature for 
ninety (90) min. Upon this time, rapidly filter off 
the incubate under vacu~ suction over GF/B filters, 
using a Brandel Harvester. Determine the radioactivity 
caught on the filter disks by the addition of liquid 
scintillant and counting in a liquid scintillator. 
Binding to Melt\branes of Mouse Fibroblast pell Line 
!LV-2) Transfected with the cQNA Expressing the Human 
v2 Vasopressin Receptor 

(a) Melt\brane Preparation 
Flasks of 175 ml capacity, containing 

attached cells grown to confluence, are cleared of 
culture medium by aspiration. The flasks containing 
the attached cells are rinsed with 2x5 ml of phosphate 
buffered saline (PBS) and the liquid aspirated off each 
time. Finally, 5 ml of an enzyme free dissociation 
Hank's based solution (Specialty Media, Inc., 
Lafayette, NJ) is added and the flasks are left 
undisturbed for 2 min. The content of all flasks is 
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poured into a centrifuge tube and the cells pelleted at 
300 x g for 15 min. The Hank's based solution is 
aspirated off and the cells homogenized with a polytron 
at setting #6 for 10 sec in 10.0 mM Tris.HCl buffer, pH 
7.4 containing 0.25 M sucrose and 1.0 mM EDTA. The 
homogenate is centrifuged at 1500 x g for 10 min to 
remove ghost membranes. The supernatant fluid is cen­
trifuged at 100,000 x q for 60 min to pellet the 
receptor protein. Upon completion, the pellet is re­
suspend~d in a small volume of so.o mM Tris.HCl buffer, 
pH 7.4. The protein content is determined by the Lowry 
method and the receptor membranes are suspended in so.o 
mM Tris.Bel buffer containing 0.1 :mM phenylmethylsul­
fonylfluoride (PMSF) and o.2t 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 µl volume to wells of a 96 well format of a 
microtiter plate: 100.0 pl of 100.0 mM Tris.HCl buffer 
containing o.2t heat inactivated BSA, 10.0 mM Mgc12 and 
a mixture of protease inhibitors: leupeptin, 1.0 mg%1 
aprotinin, i.o mg t; 1,10-phenanthroline, 2.0 mg %; 
trypsin inhibitor, 10.0 mg t and 0.1 mM PMSF., 20.0 pl 
of [ 3H] Arginine8 , vasopressin (S.A. 75.0 Ci/mmole) at 
o.s nM and the reaction initiated by the addition of 
so.o pl 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 µM of unlabeled ligand, 
added in 20 pl volume. For test compounds, these are 
solubilized in 50% dimethylsulfoxide (DMSO) and added 
in 20.0 pl volume to a final incubation volume of 200 
pl. Upon completion of binding, the content of each 
well is filtered off, using a Brandel• cell Harvester 
(Gaithersburg, MD). The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 
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by liquid scintillation countinq in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for rc50 values by the LUNDON-2 
program for competition (LONDON SOFTWARE, OH). 

, -
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Table XIII (cont'd) 
ll•dta1 A•••r t• lat Nopat1• Yt R•o•ptor1 and Rat Krdn•r 

Modullarr Ya loooptor• or •lladlat to Y1 l•••ptor Subtrp• 1n Numoa 

Platelet and ••Binding to Mombron•• of Mou•• Flbrobfoat 
Coil Lln•(LY•2) Traaafoot1d with tho 1DNA Eaproaa1n9 tho 

Human Y1 Roooptor 

Ex.No. Structure 

0 .11 0.01• 

Cl 

NH-~-o 
Cl 

5 ccr N 0.015 0.025 

0 

6 ccr N 
0.023 0.003 

0 
Cl 

NH-~Ocl 
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Tobie XII I (oont'd) 
lladl•t A•••r t• lat H•patl• v, l•••Pt•r• 1nd lat Kld••J 

M•d•ll•rf Y1 l•••pl•r• •r •lfadlnt t• Yt l1a1pt1r Sulffp• In Human 

Platelet ••4 ••1tndl•1 ta M•mlr•••• ef M•••• Fl•r•bla1t 
Cell Llio(LY-2) Trt11t1ot1d with t•e eDMA Eapr•11ln9 tba 

Ruman Y1 laaapltr v, 
Ex.Ne. Structure I Cso (/(M) 

7 0.01 0.005 

Cl 

NH-~-0 

I o.ose O.OJ5 

F 

NHJ-b 

1 4 0. t 7 0.088 
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Table XI II (cont'd) 
llndlnt A•••r ta let Hepetfo v, ••••Pt•r• •••let Kidner 

Medullerr Y1 leaaptora er ••11ndln1 to Y1 l•••ptor SubfJp• In Humon 
Plot•l•t ond ••BJadlnt t• Membrenea ef Meua• Ft•r•bleet 
Coll Llno(LY-2) Troa•f••••• with tho oDNA Eapr•••l•p th• 
HuMon Ya Rooeptor 

Ex.No. Structure 

"0 

" t 

82 

2.4. 0. t 2 

0.037 0.017 

( 1 OJI M ) 2 3 I ( 1 OJI M ) 7 1 x 

ctr>_ 0 
II I \ h NH-c-, 

s 

.l' 
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Tab.It Xllt (~ont'd) 

lledlnf A•••r t• R•t Hep•tl• v, l•••ptor• •n• Rat lldn•r 

Modullarr V2 l•••ptora ar •Bfnd1n1 to Y1 Receptor Subtrp• In Humaa 

Platelet •nd ••Binding to Mombran•• of Moua• Flbroblaat 

Coll Ltne(LY•2) Tranafect1d with t•• •DNA E1praaal11 th• 

Human ¥ 1 Receptor 

Ex.No. 

•• 

85 

17 

Structure 

0 
II 

NH-C- CH 2 
--- ----· -------------~---

.. . 
~ ... 

·~ --~~ -- " 

.•.I'' 

0.045 

0.009 

}SJ
H 

s 

0.077 

0.013 
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Ttble XI II {cont•d) 

Binding A•••r to lat Hop•tlo Y1 loc1ptor1 and Rat Kidner 
Modull•rr Y1 Rooeptora or •&Jndla1 to V1 R•ooptor Subtrp• In Kuman 
Plotolot oad ••Binding to Mombranoa or M•••• Flbr•bloal 
Call Lln•(LV-2) Tran•f••t•d wltl t•• •DNA Eapreatlnt th• 
Human Y1 loaoptor 

Y1 
Ex.No. Structure I C50 (JIM) 

81 0.023 0.008 

91 0.021 0.022 

93 0.0001 0.0007 
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TalJle XIII (oont•ct) 

11ndl•1 A•••r •• ••t H•p•ll• v, ••••Pt•r• ••• ••t lt•••r 
M•d•ll•rr v1 ••••pter• er •ll•dl•t t• Y1 l•••pter Su~IJp• In Mu••• 
Plot•l•t ead ••ltndlnt te M•••r•••• of M•••• Flbr•~l••t 
Cell Llno(LY-2) Tr•••feeted wtt• t•• •DNA txpr•••lnt t•• ..... '• .... , .. , Y1 Y1 

Ex.No. Structure IC50 (/IM) IC50 (/IM) 

91 0.051 0. 011 

tf I 0.21 0.015 

tf7 2.77 D.~77 

0 

NH-C I '= ~ II-co 
....".'.:: N 

H 

; 
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Table XIII (cont'd) 
Blndln1 A•••J to R•t Hapotla v, l•••ptora on4 Rtt K14n•J 

Modullory ¥1 l•••ptara or •11ndtn1 to v, R•c•ptor Suktype In Humoa 

Plotelot ond ••lfndlnt to Mombr•••• of Mou•• F1broblaat 

Cell Ltn•(LY•2) Tron1f1•fod with the eDNA Expreaalnp th• 
Human Y1 R•••pfor 

Ex.No. Structure 

354 0.012 0.007 

IH-~-0 

J55 0. 1. 5 0.35 

NH-~ n ~s/'cHs 

351 0.087 0.053 
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Table XIII (cont'd) 
r 

lla4fnt A•••r to l•t Hapotfo Y1 l•••ptar• ••d lot Kldn•J 
M•d•llorr Y1 laoaptora or •tladl•t to V1 l•••Pf•r Su•trp• In Hum•n 
Plotalat ond ••tladlnp to Mam•r•••• of Uouaa Ft•r••toaf 
Cell Llna(LY-2) lr•naf1et1d with tha aDIA Eapr1aarn1 the 
H•m•a Y1 Raeaptor 

Ex.No. Structure 

357 0.011 0.017 

358 a.011 0.011 

0-0 II 
NH-C 

384 
0. 118 0.051 

0 CH 1 

·"_th 
I \.:7 

Cff 1 

- ------- --··---
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Table XIII (cont•d) 

5 llndln1 A•••f to lot H•p1tl• v, Raoaptor• and lot Kidner 

MedullarJ Y1 laooptor• or •1radla9 to Y1 leooptor Subt7po In Human 

Plotolot and ••81ndlnf to M•m•rono• of Mou•• Flbro~l••t 

Coll L1no(LY-Z) Tron•fo•t•d with tho oDMA E1proatt111 the 
Humon v1 .... , .. , Y1 Yz 

10 Ex.No. Structure JC 50 (j.IM) IC 50 (pM) 

ccY -2 
~ 

0.031 0.014 

N 
15 

0 
OCH 1 

NH-~o 
20 

ccY 9 0.007 0.004 N 

0 
25 CI 

II '/ ~ 0 -0 NH-C-CH 2 _ 

30 o:· 17 1 • 2 0. 11 
f 60 

N 

0 
CI 

35 

NH-~o-CI ----· 
-·----

' .. ~' ( .. 
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Tab It XI II (cont•d) 

••• ,, •••••• , t• lot a., •• ,. v, •••• , •• ,. ••d ••• lldft•f 

Modutlary Y1 R1coptor1 or •afadl•t to Y1 R1c1ptor Sublypo In Human 

Plotol1t and ••atndtnt ta Mombran•• of Mau10 Ftbrobla1t 
Coll Llno(LY-2) Tron1fo1tod with the cDN~ Espr111lnt th• 
Human Y, R1c1ptar v1 

Ex.No. Structure IC 50 {UM) 

21 C(" 0.93 

N 

0 
CH CHs 

NH1t§ 

36 

C(" 
N 0.10 

171 
0 

0 -0 II '/ ~ 
NH-C-CHz _ 

CJ 

54 
0.31 1 

Cl 

NH-~o-CI 

··- -___ ., ......... 

0.087 

0.054 
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Tab It XII I (conttd) 

11ndl•I A•••Y to lot H•p•tl• v, Re•epter• and Rat 11dnoy 

Platelet and ••11ndln1 ta Mem•r•n•• of Moua• Flbreblaat 
Cell Llne(LY-2) Trantf••t•d wtt• t•• •DNA t1pre11ln1 the 
Muman Y1 R•o•ptor Yt 

Ex.No. Structure IC 50 (MM) 

99 

210 
2t' 

217 

0.027 

0 
CI 

n-tQ-c1 
oc(~7 
N~ o.osa 

0 

Cl 

NHJ-Q-cl 

0.061 

0. 19. 

0.010 

0.011 

0.005 

0.01•• 
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Table XIII (cont'd) 

s lladla1 ••••r t• lot Hepott• v, R•••ptor• •nd Rat Ktdn•r 

ll1dull1r1 V1 R•••Pf•r• or •&lndlat t• v, Receptor Su•type la Human 

p ht ... t •••••• r ltd .......... , •••• of "···· Fl breb ... t 
Cell Ll•o(LV-2) Troa•f••t•• with tho cDNA Expr111ln1 lh• 
Numan Y1 Reooptor Y1 

Ex.No. Structure ICsaCJIM) 
10 
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Tabft XI II (cont'd) 

8lad1nt A•••J to lot Hopotl1 v, R111ptor1 on4 Rot Kidner 

Med•flor1 Va R111pt1ra or •llndlag to ¥ 1 l111ptor S•~trp• 1n Human 

Platol1t and ••1tndfa1 to Mom•r•••• of You•• Flbroblo1t 
Cell Lln1(LY-l) Tren1fo1tod with tho oDNA E•pr•11lnt the 
Kuman V1 R101ptor v1 V2 

E x • N o • S t r u c t u r t I C 5 0 WM ) I C sa (JIM ) 

415 ccY N 

0.020• 0.0015•• 

411 0.021 0,004 

467 0.031 0.005 
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Tobi• XIII (cont'd) 
lladlnt A•••r to lat Hepat1• v, leoeptora and Rat lfdn•r 

Medullarr Ys l•••pf•r• or •1rndl•1 to Y9 l•••ptor Subl1P• In Hum•• 

Pl•t•l•t ••4 ••Bladlnt te Mombr•••• of Moua• Flbrobloat 
Cell Llno(LV-Z) Tran1footod wtth the •DNA Expr•a1ln1 tho 
Human V1 ••••ptor v1 Yz 

Ex.No. Structure IC 50 (JIM) IC 50 (µM) 

418 0.027 0.021 

Ct Cl 

.. J_() 

419 0.094 0.015 

Cl 

NH-~-o 
Ct 

470 0.054 0.0045 

,. 
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Tabt• XJll (cont'd) 

s 11ndl•t A•••r to R•t Hepatte V1 Reeepfor• ond lat l1dn•r 

Medull•rr Y2 l•oeptor• or •Blndl•t to Y1 Reoeptor Su~fJP• In Hu••• 
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Table Xtll (cont'd) 

lfadln9 A•••r to lat Hopatlo V1 l•••ptor1 aad lat l1dn11 

Medullarr Y1 R1ceptor1 or •11ndtn1 to Y1 R•c1pter Subtrp• la Human 

Platal•t aad ••Blndl•t to Mombran•• of M•u•o Flbr•bl1•t 
C•ll Lln•(LY-Z) Tran1footed with tho cDNA E1pre11ln1 tho 
H uma a V 1 I u • p hr Y 1 V 2 

Ex.No. Structure IC50 (MM) IC 50 (J/M) 

0.087 0.038 

471 ccr N 0.084 0.019 

0 
c r 

NH-~-o 
s 

477 

--, 
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Table XIII (cont'd) 
1Jnd1nt A•••r to l•t Hop•tl• Y1 loaoptor• ••d l•f IJln•J 

lodullorr V2 looeptor1 or •1t1dl•f to Y1 loooptor Subtrpo In Hum•n 

Plotolot and ••11ndtn1 to lom•r•••• of Mouao Ft•robl••t 
Coll Llao(LY-1) Tranafootod with tho oOMA Esproaalnt tho 
Human v1 loooptor v, V2 

Ex.No. Structure IC50 (ifM) IC50 (pU) 

478 0.0019•• 

0 OCHs 
Cf 

.. J-Q-c. 

479 0.001 

-480 0.02&•• 

Cl 

NHJ-Q 
N0 2 
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Table XJll {cont'd) 

lfndln1 A•••r to Rat Hopatl• v, R•••plor1 and Rot Krdn•r 

Platelot and ••Bladlnt to Membrane• of Mou11 r1bro•l11t 
Cell Llno(LY-2) Trantfoetod with t•• •DIA Espro11ln1 th• 
Haman Y1 Roooptor V1 

Ex.No. Structure IC50 (1/M) 

481 1. 0 

482 0 • "1 

0.0034 

0.0023 

484 0.097 0.025 
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Table XI II (cont'd) 

5 11ndl•t A•••r to lot H•potl• Y1 l•••plor1 and l•t lld••r 

Wedull•rr Ya l•••ptora or •tln'l•t to V1 leoeptor Su~type la Hum•• 

Platolot and ••lfndlnt to M•••r•n•• of Mou•• Flbroble•t 
Coll Ltn•(LY-22 Tr1n1f1oted with tho •DNA Expro11lnt tho 
H•m•n v1 l•••Pt•r v, Y2 

Ex.No. Structure I C50 (JIM) IC 51 (/IM) 
10 

485 cc? 0. 24' 0 .·D t 3 

N 

15 
0 CH 1 Cff 1 

N cm-0 
f' 

20 cc~~5 486 (10JlU)31• (10JIU)77• N 

0 
Cff 1 

25 u-~-b 

30 cc? ( 1 O,ll M) 9 6 • ( 10,1fM)87• 488 
N 

0 
Cl 

35 NHso,-Q 
--·------- ·-·-----· 
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T~bl1 XIII (cont'd) 

5 
lfndlnt A•••r ta lot H•p•tt• v, l•••Pf•r• ••d let Kidner 

Pletel•t and ••tlndl•! t• Mem~ranea ef Mevae Ff~ro~teat 

Cell Ll••(LY•I} Tran1f•et•d with th• cOMA ,.,, ...... th• 
Nu•e11 Yz .... , .. , v, Y2 

Ex.No. Structure IC50 ~•0 I Cu(/IM) 

10 

••• CCf (I OJiM) 81 • ( t OJIM) 8 Z• 
N 

15 0 
0 11-0-NH-C ~ ~ ~ C02CKs 

20 CCf 
'-90 0.014 0.005 .N 

0 

25 

\.' ~-. 
(.1'oJ1.,)82• ( 1 O/IM)Bl• 

30 

35 
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Table XIII (cont'd) 
llndlnt A•••J t• lot Hepatto Y1 R11eptor1 ••d Rat Kldn•J 

Medullary Y1 R1e1pter1 or •t1nd1n1 to V1 Receptor Su•lype In Humon 

Plotolet end ••Blndlnt to Membr1n11 of Moua• Fl•r••t••t 
Coll Lfao(LV•2) Tra•afooto4 with tho oDNA Exproa1ln9 the 
Human Yz l101pt1r ¥1 

Ex.Mo. Structure tc 50 (.qM) 

412 D.16 3.2 

D. 14 (10JIM)18• 

494 D • 1 1 !5 • 8 



--·--------------------~~~---------------------
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Tobie XIII (cont'd) 
811dl11 A•••f t• lat H111tl• Y1 l•••ptor• ond lot Kld••J 

Modutlorr ¥ 1 Receptor• er •lladla1 to ¥ 1 Reecpt•r Su~trp• ta Ku••• 

Platelet end ••11ndl11 to M1mbr•••• of M•u•• F1brobl••f 
Cell Llae(LY-2) Tronafeited wrth the cDNA E1pr1aaln1 th• 
Human Y, l•••ptor v1 Y2 

Ex • No • S t r u c tu r • I C so (J../M) I C 50 (/JM) 

517 

518 

519 

0-0CHJ F 
IJ 

NH-C '/ - '\ 

0-QCH5 
II 

NH-C '/ - '\ 

F 

--------------- ·-···· ---·--

.. r 

0.21 0.015 

0.22• 0.0011•• 

0.12• 
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Tobie XIII (cont'd) 
Blndtn1 A•••1 to lat Hepatic Yt Reooptoro ond Rot Kidner 

Modullor1 Y1 l•••ptor• or •1tn41n1 to V1 l•••ptor SubtJp• In Huaoa 

Plololot ond ••tladln9 to Uombranoo of Mou10 fl•ro•l••f 
Colt Llne(LY-2) Tranofootod with tho cDMA Expr•••lnt tho 
Human Y1 Receptor V1 V2 

Ex.Mo. Structurt lC 50 (A.fM) IC 50 (JIM) 

520 0.85• 0.0044•• 

0 CI 

II 0-0 NH-C '/ - '\ CI 

523 0.0021•• 

II 
0-0r 

NH-C '/ _ '\ 

524 0 .11• 
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Tobie XIII (~ont•d) 

llftdlat A•••J t• lat H•poll• Y1 l•••ptoro and lat Kfdft•J 

Modullorr Y1 Roooptoro •r •1lndla1 f• V1 Rocoptor Subtrp• tn Human 

Platelot and ••1tadla1 to M•m•raaoa of Mou•• FJbrobla•f 
Coll Llno(LY-2) tranafoct•d w1fl tho oDNA E1proa1ln1 tho 
Humoa Yg l•••Pt•r V1 Y2 

Ex • No • S t r u c t u rt I C 50 (p M) I Cs o (pM) 

525 CCf 
N 

0.00042•• 

0 Cl 

IH-~-0 

521 
CCf 

N 

0 

II 
0-0Cf 

NH-C '/ - '\ 

527 CCf 
N 

0.00017•• 0.021• 

0 
Cl 

MM-~-0-F 
-~-----

··----·- - --·· 
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Table XIII {cont'd) 

lladlnt A•••f to lat Hopall• Y1 l•••Pl•r• and Rat Kidney 

Medullar1 Y1 R•••pt•r• •r •11adln1 te V1 Roce1t•r Subtrp• In Hu••n 

Plotel•t ••• ••tlndlnt t• M•m•ran•• •f Mou•• Fl•robl11f 
Cell Ltne(LV-2) Tr1n1fe1t1d with th• aD•A Expro11Jnt tho 
Human Y1 R111ptor v1 Y2 

E x • N o • S f r u c t u r 1 I C 50 (JIM ) I C 5 o Vt M ) 

528 0.20• 

538 0.052• 0.001•• 

0 F 

II fl NH-C-u 

541 ccr N 
0.016• 

0 
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Tabl• XIII (cont'd) 
8t1dl19 A•••r to lat Htpoflt Ye Rotoplor• and R•t Kldnof 

Modul I arr Y1 looopt•r• or •11ndrn1 to ¥1 Receptor Su•trp• 1n Human 

Plotelet and ••ttndfnt to Mombron11 of M•••• Flbroblo1I 
Call Llne(LV-2) Tr1n1f11ted with th• 1DNA Expr111la1 th• 
Human Yz R1ooptor v1 Y1 

Ex.No. Structure IC 50 (i/M) tc50 (pV) 

547 0.011• 0.004•• 

0 

529 

0-QCHJ 
II 

NH-C '/ - '\ 

ccr F 

. N 

Cl 

o.tt• 

0 
o Cl 

11__h NH-c--g 
Cl 

530 0.003• 0.0037 

------- -------------

.. ,; 
'1 . -

;\: 

.,._ 
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Table Xlll (cont'd) 

lladl19 A•••Y to I•' Mopotl• V1 l•••ptor• ••d lot Ktdney 

Medullarf ¥1 leeeptor• er •&lndlat le ¥t Reoepter Subtfp• In Hum•a 

Platelet end ••1rndln1 to Membron•1 of Uou1e Flbroblaet 
Coll Lfne(LY-2) Tran•footod with tbo cDNA Expro11l19 tho 
Human V1 Roooptor v1 Y2 

Ex.No. Structur1 IC 50 (ulf) IC 50 tl/M) 

cc·" -580 0.2 0.01 

N 

0 Cl 0-b-11 
N H-C '/ _ '\. C I 

OH 

CC" -
511 N 0.021 0.0053 

D 

582 0 .13 0.014 

0 
Cl 

IM-~-OCI 

. ·,,.·. 
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Tabl• Xltl (cont'd) 

5 
ll•dln9 A•••f t• lot Hepelle Y1 l111pter1 and l•t lldn•J 

Medull•rf Y1 l111pt•r• •r •atadl•• t• Y1 l•••Pt•r Su•trp• In Hvm•n 

Pl•t•l•t ••• ••lla41•! te l•m•r•••• of l1u11 r1•robl•1t 
Coll Lln•{LY-2J Troa1feot1d wit• the aDNA hprtuh1 th. 
Human v1 l•••!t•r Y1 Vz 

£1.No. Structure I CsoCJ/M) f Cso (llM) 

10 

513 cc-Y 0.054 D.027 

N 

1S 
0 

0 
If 

20 
5i4 N 1. 2 

0. "' 

0 

25 

585 0.21 0.083 

30 
0 

0 

------

NH-~oH~NHz 
~ 0 

-- r ~ 35 

. ~" 
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Tobie XIII (cont'd) 
ll•dl•t A•••Y te let H•••tle v, l••••t•r• end let lldnef 

M•4•11ery Y1 l•••Pt•r• •r •tlad1at to v, ••••Pt•r Subtype I• Humen 

Plotel•t ond ••tlnd1at to Membr•••• •f Mou1• Flbrebla1t 
Celt LJne(LV-2) Tron•feated wit• tha oDNA E•pre•alnp the 
Human v1 l•••rt•r Y1 Yz 

Ea.No. Struoture IC50 (1/M) IC50 (.uM) 

511 0.45 0.23 

0 

517 0.017 0.012 

0 

0 0 

II A 
NH-oC CHs 

,~ 

~ 

581 0.040 0.012 

0 

------------
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Table XI II (eont'd) 
lladlag A•••r to lat Ho,etl• V1 loaoptor1 and tat lldn•J 

Modullar1 ¥1 l•••,t•r• er •1tadta1 to V1 l•ooptor Subtrp• la Human 

Plotolol ••• ••11adlnt to Mombranoa of Mouao Flbrobloal 
Coll Llao(LY-2) Tr•n1footod with tho oDNA Espro11ln9 tho 
Human Y1 Roooptor v1 Y2 

Ex.Mo. Structure IC50 (,qM) IC 50 VJY) 

519 CCf ( t D,llU)t I I ( t G/IM) I 2 I 

N 

0 
0 
fl 

NH-c...........,...c I 

510 
CCf 

N (f0,llM)19• (1GNM)lf • 

0 

0 
II r\ 

Nff-C-CHz -N 0 
\__/ 

591 (fDJIM)451 (10pM)141 

0 
II r\ 

N-C-CH 2 H 0 
\__/ 
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Table XI It (cont'd) 

lladl•1 A•••J te Rat Hepotlo Y1 l•••ptoro ••d Rat Kldn•J 

Modullary Y1 l•••Pt•r• er •1tndl•1 to Y1 l•••ptor Su-trp• In Hu••• 

Platelet and ••lfndlnt to Mom•r•••• of Mou•• Ftbro•laat 
Coll Llne(LY-2) Tran1footod with tho oDMl £xpr•••ln1 the 
Human v1 ••••ptor Vt Yz 

Ex.No. Structure JC 50 (1/'M) tC 50 (1/M) 

592 0. 2" 

Cl 

IH-~-b-CI 

593 0.21 0.042 

0 

594 

0-b-CI ~ II 
NH-C '/ ~ CI 

ccf/. -
H 

(10,UM)78• (10)1M)23• 

0 

--. _________ .J-b 
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Tabi1 XIII (cont'd) 
lladl•I A•••' I• lat H•p•ll• Y1 Reoeptors ••4 lat 114••1 

Pl•t•f•t ••4 ••11adl•! t• Membr•••• •f Meua• Flbre•l••f 
Cell Lfn•(LY-2) Transf•of•d wflh tht eDNA Expr•••l•I the 
Hum•• Y1 ••••ptor V1 ¥2 

£ x • N o • S f r u o t u r • I C so CJIU ) I C 50 (Ji M ) 

595 (1DNM)57• (tOpM)91• 

187 0.002• 

II o-b'' NH-C 'f_~ 

597 (IO./IM}I001 (10JIM)971 

0 

II 
0-bcf'1 

NH-C '/ - '\ 

------------
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T~•I• XIII (cont'd) 
lln4lat l•••r te lot Mepatla Y1 l••apter• aad Rat ltdn•r 

Medullary Y1 l•••ptera •r •ltndl•I ta Y1 l•••Pl•r Subtype la Kum•• 

Platelet oad ••lladlnt to Membra••• of M•••• Flbrebloet 
Call Llne(LY-2) Tr•n•f••l•d with the •DNA E1preeelnf th• 
Huaan v1 l•••pt•r Y1 Vi 

Ex.No. Structure IC50 (1/M) IC 50 {,uU) 

591 ( 1 O,llM) 5 I a ( 1 O,llM) 9 3 a 

0 
O Cl 110-NK-C '/ - '\ Ct 

ccr 519 

N 

0.041 0.01• 

0 
Cl Cl 0-Q . If 

NH-C '/ - '\ 

Cl 

100 CCY1 
0 

0 

NH-~-0 
---·-· 0 
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Tobie XIII (cont'd} 
llndlnt A•••J te lat H•p•ll• Y1 l•••pt•r• aad lat lld••r 

Med•llarr v1 l•••pt•r• er •1tndla1 te ¥1 l•••pter SublJP• In Huaen 

Platalet and ••1tadfn1 ta Membr•n•• of Moua• rlbreblatf 
Cati Llna(LV-2) Tranafeatad wfth the eDNA Espraaaln1 fha 
H u111a n ¥ 1 I• • • p t • r V 1 Y 2 

Ex.No. Structure IC51 (gM) JC 50 (//M) 

IOI C( 
N 

2 .... 

0 

111 C( 
N 

0.5• 0.004•• 

0 

110 D.073 0.014 

..--------------
;\' 

·J ·i: :,: ... 
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T~bl• XIII (cont'd) 
lla41•1 A•••r t• l•t Hep1tlc Y1 l•••Pf•r• and lat lld••r 
M1dalt•rr ¥1 l111pt1r1 1r •ttndlnf ta Yt l111pt1r lwbffpe In Hum•• 

Pl•t•l•t and ••llndlnf t• M1mbran11 1f M•••• Flbr1bla1t 
Celt LJaalLY•l} Tran1f1ct1d wit' t,1 1DIA E•pr•••lnt tltl 
H-.i1a1 Y1 ••••£hr Vt Vz 

Ex.No. Struoture I C50 (JIM) IC51(1/M) 

-:?CHz-() 
111 o:= 0.057 0.057 

~ 
N 

0 
0 CH1 

NH-~-o 
" 

112 

cc-9-·~· 
0 .04 0.035 

N 

0 

11 ·-0 NH-C 'f_~ 

113 
CH 1 -N/\N-CH2-0 

cc~~ - O.DOt 0.025 

0 

... 
~-. 

N 

II ·-0 NH-C '/ _ ~ 

.r 



5 

10 

15 

20 

i. 25 

30 

35 

-249-

T•bl1 XIII (cont'd) 

11••••1 A•••r I• l•I Hepoll1 v, l•••Pt•r• ond let Kl4••f 
••••ll•rr Y1 1111pt1r1 er •1t1dl•t to Y1 111ept1r sv•typ1 In H•••• 
Pl1t1l•t ••d ••tlndl•t t• M1mbro111 1f ••••• Flbrebl11t 
C1tl Lf11(LY-l) Tron1t11t1d wit• the oDMA E1pr111lnt the 
H•••• Y, le11pt•r Yt 

Ez.No. Structure IC50 tqM) 

CCYi" CH2-N\::: - 0 .12 0.041 
114 ....-::: 

0 

... , 

O CI 

11h 
NH-cQ-c1 

CH 1-NJ 

~_? O.OSI 0.031 

0 

0 
Cl 

11h 
NH-c-<(J-_~ CI 

I\ 

Ill co5-•~o 0.11 o.ou 

0 
O Cl 

11h 
NH-c---(=7c1 

-·---.-----------------

. ) ~· . 
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l•'i• XIII (cont•d) 

11•4f•t ••••r t• l•t H•p•tlc v, ••••Pt•r• ••d let lfd••r 

••d•ll•rr '• l•••pt•r• er ••1•41•1 te v, ••••pt•r l•blJp• la H•••• 
Plotetet ••d ••tlndl•I t• M1mbra••• cf Meuce Ft•rcblect 
Cell Ll•e(LY•2) Tran1fected wltb tb• cDMA Ewpr•••l•t t~e 
N•m•• Y, Accepter ¥1 ¥2 

Ex.No. Struoture IC5 0 (J/W) IC 10 ()1U) 

117 0 .17 o.ou 

0 

••• 0. t7• 0.021•• 

0 

0-QCHa 
II 

Nff-C '/ _ ~ 

F 

••• 0.011• D.035 11 
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Tobit XIII (cont'd) 

lla4f•t A•••r ta lot H•p1t1• Y1 ••••Pt•r• and l•t IJ4••r 

M•••ll•rr ¥1 l•••ptora er •lla41•t te Y1 l•••Pl•r Subt1p• la Hu••• 

Pt•t•l•t ••d ••11ndta1 te M•••r•••• af Moue• ftbr•bloat 
Cell Llae(LY-Z) Traaafeott4 wttb tle oDIA £xpre•1la1 the 
H•••• v1 l•••Pf•r Yt Yz 

Ex.No. Stru1ture IC50 ll/M) ICu(//M) 

Ill 

170 ~· 
~-·-N 

0 

0.015• 

OH 

IHJ-b 

( 1 opu ) u • ( 1 o,qw) 11 • 

1. 1 0.21 

O Cl 

II h 
NH-c--<J-_~ Cl 
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Table Xf 11 (cont•d) 

Blndlnt A•••J t• lat Hepatic V1 Recept•r• and Ref Kldn•J 

Medullarf V1 Receptor• or •1tndln9 to V1 Receptor SubtrP• I• Human 

Platelet end ••llndl•t t• Membrane• of Mou10 Ffbrobla1t 
Cell Llne(LY-Z) Tran1footed with th• cDMA £aproa1tn1 tho 
Human Ya locoptor v1 V1 

Ex.No. Structure tc10 (.uM) IC 50 (,JJM) 

885 

612 

0 

I ~£1" n -
O H 

(X" 
N 

0 

NH 

r 

_ ........... ---- -----
· ... 

<. 

0.011• o.oat•• 

1 • 7. o.ot•• 
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Table XIII (cont'd) 

5 Binding A•••J to let M•patte V1 R•••ptort and Rat Ktda•1 

Medull•rr V1 R•••ptor1 or •1Jndln1 to Y1 Rooept•r SubtJp• In Human 

Ptat1lof and ••1lndta1 to Mombran1a of Mouso rJbroblatt 
Cell Llno(LY-2) Tranafoot1• with the oDMA tapr11aln1 tho 
Human Y1 R111ptor v, Vz 

10 Ex.No .. Structure I Cso (/JM} I Cso (//M) 

&88. ccr N 0.069 1 0.034•• 
15 

0 O OCOCH 1 11-0 NH-C '/ - '\ 

20 

ccr -
~ 

690 N 0.22• 0.022•• 
25 

0 
0 
II 

NH-C 

30 

35 891 0.0021•• 

0 

ll__p-\ 
NH-C {d 

Cff 3 

. ,·-: 

... 
~·· . 



5 

10 

15 

20 

25 

30 

35 

-254-

Table XIII (cont'd) 
llndl•t A1111 t• lat Hepatl• Y1 l•••pt•r• and l•t Kld••1 

Medultarr Y1 l101ptor1 er •atndlnt to Y1 ••••ptor S•btrp• In Human 

Platelet and ••atndlnt to Membr•••• of M1u11 Ftbr1bla1t 
Cell Llne(LV-2) Tran1fe1t1d wltk th• cDNA Eapr111ln1 th1 
Kuman Y1 R101ptor V1 

Ex • No • S t r u c tu r • I C so (JIM) 

192 

193 

194 

0 Cl 

II fl NH-C-of 

0 NF 
NH-~-Y 

CF 1 

0 0-QCffs I 11 
NH-C '/ - '\\ 

- r 
··-----­-------·--·-----

-~ ~: _.: 
\ ;:~ . . : ~.: . : 

_' liJ,j :~A~ij lii~ ; I :~t-
! .. ·· l'~i. '. rfl"o· 1;,.;: :i,y., 

0.001• 

0.021• 

0 .12 

0.004•• 

0.005 .. 

,. 



----·. -------
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T•bl• XIII (cont'd) 

s lladfn1 A•••J le Rat Hepatic V1 l1oeptar1 a•d Raf ltdn•r 

Medullarr Y1 l•••pl•r• or •llndrn1 lo Vt lootptor Su~tJp• In Kuman 

Platelet and ••lln41•! to Mombran•• of Mou1e Flbrobla•t 
Cell Lln•(LV-22 Traaaf••t•d with th• •DNA Eapr•••h1 th• 
Human v1 R•••!t•r v, V2 

Ex.No. Structure tC 50 (,i/M) I C50 V/M) 

l.0 

195 
CCf 

N 0.015• 0.0011•• 

15 0 0 CHs 11-Q NH-C '/ - '\ 

r 

20 

CCf 
191 N 12.4• 0.015•• 

0 0qcr, 
25 tr I 

NH-C ~ 

r 

JO 

697 

35 



5 

10 

15 

20 

25 

30 

35 

·--------·--·-----·----------~~---------------------

-256-

Table Xlll {ooet"d} 

lladl•t A•••f te Rat Repatf• Y1 l••••f•r• oad lot lldaof 

Med1llor1 Ya leoopter• er •1radla1 to Y1 looepter S•btrp• la Hu••• 
Plotel•t ••d ••11ndlnp to Membr•••• •f ••••• Flbroblool 
Cell Llao(LY•Z) Traaofeote4 wit• the oDIA £apre11ln1 the 
H1maa v1 looopter y 1 Vz 

Ex.Mo. Struoture IC50 (1/M) IC50 Yi») 

191 0.013•• 

0 0 F 

11_h •a-c-p 
cr1 

199 (1pU)l9• (1AM)100s 

0 

700 
Cl 

.J-Q 
SCH 1 

.~-~-----



'· 
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Table XIII (toat'd) 

••••••• ••••1 t• ••• H•P•tl• v, ••••Pt•r• ••• ••t rt•••r 
M•d•ll•rr Ya ••••ptara er •11•41•1 t• Y1 l•••ptar Su•trp• In Hu••• 

Pl•t•l•t ••• ••tlndlnt t• ••••r•••• of ••••• rt•r•••••t 
Call Llnt(LV-l) Tra•1featad with t•• aDNA tapraaalap t•• 
N.,.an '1 l•••pter Y1 Ya 

.Ex.No. Str1uture IC50 tflM) IC50 (UM) 

701 D • :u • ( 1,1111) 1 0 D s 

702 (1)1M)t•• (1,llM)15s .. 

11 I O-Q=OCH1 

NH-C ~ OCHs 

Cl 

70! 

0 0 

II~ 
NH-C )d 

CH1 

•, 



----------·-----------------~---------~-~----~~-----· 

5 

10 

15 

20 

'?S 

30 

35 

-258-

Table XIII (cont'd) 
ltndl•t A•••r to let Hep1tr1 v, l•••Pf•r• ••d lot lfd••r 

Moduflarf V1 R101ptor1 or •tladlnt to Y1 R•ooptor su•t1p• In Human 

Pl1tol•t and ••aJndlnp to M•m•rano1 of Mau•• Ft•r••l••t 
C.11· Lln•(LV-2) Tranahohd wltll tho oDNA Exprt11lll9 tlu 
Hum•• Y1 l•••ptor V1 Vi 

Ex.No. Structu.r• IC 50 (pM) IC 50 (aU) 

704 
CCf 

N 
(1,4fU)10Qs• { 1JtM)9ts•• 

0 OCH~-o. 
NH-~ '/ - '\ 

· CH 1 

CCf 
707 N 0.20• 0.001•• 

0 O_qF 
NH-'~. ::.... I 

Cf 1 

,,.., • QJ 

-,.~ _-.-~ ·. 
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Table XII I (cont'd) 

5 ll•dla1 A•••r t• Rot Hepatle Yt lt•aptora ••• lat lrdaef 

Ploftlet and ••llndl11 to Membran•• of Mo11• Fl•ro•l••f· 
Cell Lln•ILY-Z) Tranafeeta4 with the 1DIA hprua lnp th 
Human v1 Reeeptor v, V1 

Ex.No. Structure I c50 (,.l(M) I Cso (i/M) 
10 

714 
ccf 0.023• 0.041•• 

N 

15 
0 

0 
II 

NH-C-0~ 

20 

ccY 
715 

N 0.0011• 0.013•• 

25 
0 

0 
JI 

NH-C~ 

30 

716 
OCH 1 

0 o_A II 
NH-C 

35 

' .·· :: : ,;;~ ): :6i 
· · · .. : : !ii~ 1~! !UI 
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Vasopressin V2 Antaqonist Activity in Conscious 

Hydrated Rats 
conscious hydrated rats are treated with com­

pounds under study from 0.1 to 100 mq/kg orally or 
vehicle. Two to four rats are used for each compound. 
one hour later, arginine vasopressin (AVP, antidiuretic 
horm.ore, ADH) dissolved in peanut oil is administered 
at 0.4 pg/kq intraperitoneally. Two rats in each test 
would not receive arginine vasopressin but only the 
vehicle (peanut oil) to S!rve ~s water-loading control. 
Twenty minutes later each rat is given 30 mL/kg of 
deionized water orally by gavaqe and is placed indi• 
vidually in a metabolic cage equipped with a funnel and 
a graduated qlass cylinder to collect urine for four 
hours. Urine volume is measured and osmolality analyz­
•d 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 El (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. 
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Table XIV 

VA§Q~~s1in v2 6DtAS2Di§t Activitv In 

5 
conscious Hydrated. Bats 

Ex. No. Dose N Urine Volume osmolality 

tmlksl Cmllt ll&:al (mQsmlksl 

* 78 13.3±0.3 229±6 

10 
** 6 12.1±1 497±53 

4 12.4±0.8 361+30 

*** 76 2±0.2 1226±58 

15 
1 30 2 1.1 1504 

215 30 2 0.7 1520 

3 10 ' 15.8+1 567+33 

3 8 9.6±0.9 584±56 

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±1.1 346±25 
30 

3 4 15±1.6 519±30 

1 2 6 970 

7 30 2 12.4 815 

10 2 9 780 
35 

8 30 2 9.1 1010 
10 2 3.4 1211 
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~Aall XJ:X cs;;:gnt'Sll 
Vaggg~•§lin v2 Antaaoniat A~t!vit~ rn 

s conacious BYdrat@d Bats 

Ex. No. Dose N Urine Volume Osmolality 
Cmq/kql Cml/4 hrs) cmosmtkq> 

14 10 2 s.2 836 
10 

3 2 4.5 1000 

82 30 2 1.7 1808 

84 30 2 6.5 425 
15 

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 

2.5 
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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::cA~l• xzv £ggnt'gl 
va~og~essin ~2 ·Ant1ggnist Agtixitx In 

5 
Conscigus Hydrated Rats 

Ex. No. Dose N Urine Vo1ume osmolality 
Cms:Lks:l £mlL! b~1l CmQolks:l 

529 10 2 10.5 569 

10 
520 10 2 18.5 394 
519 10 2 19.9 399 
523 10 2 5 1218 
524 10 2 io 528 
525 10 2 13 557 
526 10 2 17.8 455 

15 
527 10 2 19.5 430 
530 10 2 6 914 
518 10 2 17.5 363 
668 10 2 20.7 378 
609 

20 
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 

25 
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 9.5 687 

30 
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 

35 
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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Table XIV <cont'd) 
vasgpressin v2 Antagonist Activity In 

eonscious Hydrat§d Rats 

Ex. No. Dose N Urine Volume Osmolality 
(mgltsl 

297(298) 10 

477 10 

478 10 

481 10 

267,271 

592 

* Water-load control 
** Water-load 

control+DMSO(lO') 
(20t) 

*** AVP-control 

2 

2 

2 

3 

-----· 

!mll~ hD!l (mQEBl1'al 
7 796 

5.3 701 

3 1399 

17.2 473 
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Vasopressin y1 Antagonist Activity in Conscious Rats 
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 2t procaine (0.2 ml). Usinq 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 arqinine vasopressin 0.01 and 0.2 
international unit (I.U.)(350 I.U.=l mg) injections are 
recorded prior to any drug (compound) administration, 
after which each rat is dosed orally with compounds 
under study 0.1-100 m.g/kg (10 cc/kg) or intravenously 
0.1-30 m.g/kg. (1 cc/kq). The vasopressin injections are 
repeated 30 1 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. 



~able XX 
!ASQEBE&&IH C!A&lVA&OPRES&OB BB&~NSB 

Dose VAS Dose Min Post Control Response Average ' (mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition 

CONTROL 0.01 0 155 188 33 33.5 
156 190 34 

0.02 153. 213 60 52.5 
165 210 45 

Ex.No.1 10 i.v. 0.01 30 161 165 4 4 88 
170 174 4 

0.02 159 170 11 · 8 85 
167 172 5 

0.01 60 157 173 16 16.5 51 
164 181 17 

0.02 157 182 25 20 62 I 
178 193 15 N 

O'\ 

0.01 90 151 176 • 25 21 37 ..... 
I 

159 176 17 
0.02 154 184 30 27 49 

I 165 189 24 
.. ····/ i 0.01 120 150 173 . 23 22.5 33 ·. :. :.'.'.'" 

157 179 22 .... I ' 
I 

0.02 150 191 41 37.5 29 -~-1 "~ .,; .. ·. 162 196 34 
0.01 180 148 177 29 29 13 

155 184 29 , 0.02 151 209 58 48 9 
165 203 38 

0.01 240 146 176 30 27 19 
151 175 24 

0.02 151 200 49 39.5 25 
162 192 30 

0.01 300 146 176 30 32 4 
151 185 34 

0.02 151 200 49 39.5 25 
162 192 30 

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):400,480 grams 



CONTROL 

Ex.No.2 

~;o!~l"'" 

.... ,.~· 

. .:.:·,. 

Dose 
(mg/kg) 

10 i.v. 

Table xv Ccont'd) 
YASQPBESSIN CDS>VA§OPBESL?QR U&JPONSE 

VAS Dose Min-Post -control Response Average 
i.u./kg Dose Before VAS After VAS Cbanqe Change 
I.V. ~ _ -· -··~·--
0.01 0 . 131 168 37 31 

167 192 25 
0.02 131 190 59 50 

173 214 41 
0.01 30 127 135 8 6.5 

175 180 5 
0.02 135 144 9 8 

178 185 1 
0.01 60 137 144 7 8 

172 181 9 
0.02 135 145 10 13 

. 176 192 . 16 
0.01 90 124 138 ; 14 10.5 

173 180 7 
0.02 132 147 15 15 

173 188 : 15 
0.01 120 135 143 8 9.5 

167 178 11 
0.02 134 150 16 15 

170 184 14 
0.01 180 124 142 18 14 

165 175 10 
0.02 129 150 21 22 

162 185 23 
0.01 240 125 144 19 16.5 

164 178 14 
0.02 133 158 25 25 

167 192 25 
0.01 300 127 145 18 17.5 

159 176 17 
0.02 134 170 36 31.5 

163 190 27 
SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weight(s):430,480 grams 

' Inhibition 

79 

84 

74 

74 

66 

70 

69 

70 

55 

56 

47 

50 

44 

37 

I 
N 

°' 00 
I 



i1al• X! £2oot'gl 
~6&0PREa&lB (!6&l!6&QPRE&aQB Bl&EQB&I 

Dose VAS Dose Mln Post control Response Average ' (mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition 
I 1 :x:. 

CONTROL 0.01 0 175 215 40 50 
175 235 60 

0.02 185 240 55 55 
200 255 55 

Ex.No.3 3 i.v. 0.01 30 180 190 10 15 70 
175 195 20 

0.02 180 205 25 23.5 57 
185 207 22 

0.01 60 185 190 5 12.5 75 
180 200 20 

0.02 185 195 10 17.5 68 I 
185 210 25 I\) 

"' 0.01 90 175 185 10 17.5 65 \() 
I 

175 200 25 
0.02 185 195 10 15 73 

185 205 ~ 20 
··-~ .• I 0.01 120 170 185 . 15 20 60 

I ; 175 200 25 
0.02 175 200 25 32.5 41 

185 225 40 
0.01 180 175 195 20 30 40 

165 205 40 
0.02 180 235 55 55 0 

185 240 55 
0.01 240 165 195 30 40 20 

160 210 50 
0.02 180 225 45 52.5 5 

185 245 60 

SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weight(s):340,330 grams 



~Abl! X! (CONT) 
!A&QEBl&SII C!A&l!ASQEBl&SQB Bl§PON&I 

Dose VAS Dose Min Post Control Response Average ' (mq/kq) i. u./kq Dose Before VAS After VAS Change Change Inhibition 

CONTROL 0.01 0 170 215 45' 53.5 
163 225 62 

0.02 185 225 40 52.5 
190 255 65 

Ex.No.3 30p.o. 0.01 30 170 180 10 15 72 
155 175 20 

0.02 175 190 15 20 62 
160 185 25 

0.01 60 165 190 25 22.5 57 
150 170 20 

0.02 170 190 20 22.5 57 I 
160 185 25 N ..... 

0.01 90 165 175 i 10 10 81 0 
I 

160 170 10 
0.02 165 185 20 20 62 : 160 180 20 i 

I 0.01 120 160 175 15 10 81 
i 165 170 5 I 

I 
' 0.02 165 170 5 12.5 76 

165 185 20 
I 0.01 180 175 180 5 10 81 
I 170 185 15 

0.02 170 185 15 17.5 67 
165 185 20 

0.01 240 170 175 5 5 91 
160 165 5 

0.02 165 170 5 10 81 
160 175 15 

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):340,340 grams 



2!A~ll Xi ( COJa) 
D&QPREf.!f.!IH (V6fU !A~QEBISf.!QB BB&EQtUUii 

Dose VAS Dose Min Post Control Response Average ' (mg/kq) i.u./kg Dose Before VAS After VAS Change change Inhibition 

CONTROL 0.01 0 155 215 60 57.S 
165 220 55 

0.02 190 230 40 so 
175 235 60 

Ex.No.3 lOp.o. 0.01 30 150 165 15 12.s 78 
175 185 10 

0.02 155 175 20 17.5 65 
175 190 15 

I I 0.01 60 150 160 10 17.5 70 
155 180 25 

I 

0.02 155 180 25 22.5 55 i I 

I 160 180 20 N ...,, 
i i 65 ...... I 0.01 90 145 170 20 81 I 

i 160 175 15 I ; 0.02 155 205 50 40 20 I i 
155 185 ? 30 i 

0.01 120 150 165 15 15 74 . . .. . I i 
160 175 15 

' 0.02 155 210 55 45 10 
I 160 195 35 

0.01 180 145 165 20 20 65 
155 175 20 

0.02 150 190 40 35 30 
165 195 30 

0.01 240 145 165 20 22.5 61 
160 185 25 

0.02 155 200 45 47 .. 5 5 
165 215 50 

SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weiqht(s):340,360 grams 



CONTROL 

Dose 
(mg/kg) 

Ex.No. 3 lOp.o. 

- , . . . I I 

.. .. i I ...... ~.· ,. I 
._ .... N. 

~·~-:. -'11:1'>1.--
,,..,f(;~~~ ;-;:: - . . 

~:;~·;; ... I 
-··•-· I 
'.i"::. I 

--"-.. - i 
•<• •• -.. ·.1 

Table XV CCQNT} 
YASOPRESSIN (YAS}VASOPRJSSQR BISPQNSE 

VAS Dose Min Pos~- control, Response Average t 
i.u./kg Dose Before VAS After VAS Change Change Inhibition 
I.V. 
0.01 

0.02 

0.01 

0.02 

0.01 

0.02 

0.01 

0.02 

0.01 

0.02 

0.01 

0.02 

0.01 

. 0.02 

0 

30 

60 

90 

120 

180 

240 

167 
170 
170 
177 
116 
172 
113 
168 
115 
170 
116 
168 
116 
134 
160 
167 
162 
165 
160 
161 
162 
164 
156 
163 
162 
170 
160 
175 

209 
198 
232 
224 
124 
184 
128 
190 
122 
184 

. 133 
188 
122 
141 
185 
190 
172 
184 
168 
174 
162 
180 
165 
181 
168 
181 
170 
210 

42. 
28 
62 
47 
8 
12 
15 
22 
7 
14 
17 
20 

' 6 
7 
25 
23 

.10 
19 
8 
13 
0 
16 
9 
18 
6 
11 
10 
35 

35 

54.5 

10 

18.5 

10.5 

18.5 

6.5 

24 

14.5 

10.5 

8 

13.5 

8.5 

22.5 

71 

66 

70 

66 

81 

56 

59 

81 

77 

75 

76 

59 

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):380,360 qrams 

I 
N ..... 
N 
I 



Table XV CCON'f) 
VASOPBE§SIN CVASlVASOPRESSQR BESPQNSB 

Dose VAS Dose Min Post · control Response Averaqe t 
(mg/kq) i.u./kq Dose Before VAS After VAS Change Change Inhibition 

I.V.. . _ --·. .~ 
CONTROL 

Ex.No. 3 lOp.o. 

·:~ 
-··-·.·~··· ·-

. '"!"" -~·~ 

0.01 

0.02 

0.01 

0.02 

0 

30 

o. 01 60 

0.02 

0.01 90 

0.02 

0.01 

0.02 

0.01 

0.02 

120 

180 

0.01 240 

0.02 

0.01 300 

0.02 

SPONTANEOUSLY HYPERTENSIVE RATS n=2 

147 182 35 
136 181 45 
150 213 63 
146 191 45 
147 157 10 
132 144 12 
148 162 14 
134 152 18 
143 155 12 
136 147 11 
151 160 9 
134 170 36 
142 154 I 12 
133 145 12 
145 162 17 
130 148 l 18 
139 154 15 
133 143 10 
136 164 28 
127 144 17 
147 160 13 
120 138 18 
144 168 24 
122 148 26 
145 163 18 
122 143 21 
144 188 44 
126 153 27 
146 166 20 
124 137 13 
153 180 27 
134 155 21 

Body weiqht(s):S00,390 grams 

40 

54 

11 

16 

11.s 

22.s 

12 

17.5 

12.5 

22.5 

15.5 

25 

19.5 

35.5 

16.5 

24 

73 

70 

71 

58 

70 

68 

69 

58 

61 

54 

51 

34 

59 

56 

I 
N 

" w 
I 



iAble U {~Bil 
!A§QPRES§IH (VA~l!A~fBB§aQB BB§PON§B 

Dose VAS Dose Min Post control Response .Average ' (mq/kq) i.u./kq Dose Before VAS After VAS Change Change Inhibition 
1.:x. 

CONTROL 0.01 0 . 146 200 54 49 
139 183 44 

0.02 148 205 57 51.5 
146 192 46 

Ex.No. 3 3 i.v. 0.01 30 143 158 15 15 69 
124 139 15 

0.02 145 166 21 22 57 
160 183 23 

0.01 60 143 161 18 21 57 
131 155 24 

0.02 147 185 38 29 44 I 

· 138 158 20 
N 

" 0.01 90 128 148 i 20 12 76 
.po 
I 

148 152 4 
0.02 154 188 34 28 46 

133 155 : 22 
~:~&·; I 0.01 120 137 155 18 20.5 58 

148 171 23 
0.02 138 161 23 18.5 64 

148 162 14 
>. I 0.01 180 146 162 16 21 57 

139 165 26 
0.02 148 179 31 28.5 45 

146 172 26 
0.01 240 142 166 24 32 35 

132 172 40 
0.02 126 145 19 27.5 47 

139 175 36 
0.01 300 141 162 21 19 61 

146 163 17 
0.02 146 179 33 30.5 41 

145 173 28 
SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weight(s):510,510 grams 



~AbJ.I ~ (~NT) 
!ASgPREaa11 (~A§l!ASQPRE§aQB BBaEQUSI 

Dose VAS Dose Min Post control Response Average ' (mq/kq) i.u./kq Dose Before VAS After VAS Change Change Inhibition 
v 

CONTROL 0.01 0 140 175 35 47.5 
142 202 60 

0.02 155 194 39 49.5 
154 214 60 

Ex.No.4 10 p.o. 0.01 30 133 173 40 44.5 6 
139 188 49 

0.02 154 178 24 36 27 
153 201 48 

0.01 60 156 177 21 30.5 36 
~· ·1 142 182 40 

0.02 156 182 26 44.5 10 I 
145 208 63 N 

....... 

.. \ 0.01 90 153 180 27 38.5 19 VI .... t 
.'-!':''~' 141 191 50 .. 

I'", 0.02 163 199 36 52 -5 
, ~~~ \ 152 220 : 68 

::.;~;:;.,, ·_ \ 0.01 120 164 198 34 32.5 32 
146 177 31 

I 0.02 161 194 33 50.5 -2 .,,.. I 
146 214 68 

0.01 180 149 183 34 35.5 25 
141 178 37 

0.02 . 148 185 37 44 11 
141 192 51 

0.01 240 148 169 21 29 39 
133 170 37 

0.02 158 184 26 26 47 
SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weiqht(s):460,510 grams 



intall D: (~Qtfl) 
XAIQfBl~Hi:tlf (V6a l i6&QEBllSQB BIHiPON§I 

Dose VAS Dose Hin Post Control Response Average ' (mg/kg) i.u./kq Dose Before VAS After VAS Change Change Inhibition 
v 

CONTROL 0.01 0 137 170 33. 31.5 
139 169 30 

0.02 141 193 52 48 
122 166 44 

Ex.No. 5 lOi.v. 0.01 30 141 146 5 5.5 83 
120 126 6 

0.02 143 155 12 13.5 72 
137 152 15 

0.01 60 144 152 8 7.5 76 
123 130 1 

0.02 144 155 11 10.5 78 I 
124 134 10 N 

:e.~ I ..... 
0.01 90 148 155 . 7 9 71 °' I 

141 152 11 
·;.- .. 0.02 146 155 9 8 83 ·.·:.· .... · 

::··~-:--::-::· 145 152 : 7 j 
~;q i 0.01 120 144 158 14 13 59 
~:. 123 135 12 

0.02 148 164 16 15 69 .. , ... ·· 
126 140 14 •. ~ ~-

I 0.01 180 143 156 13 12 62 . ; • i3;!'F. ~. '? "II • I • :-·.·· ~ ~ c 124 1"35 11 
0.02 145 164 19 19 60 

123 142 19 
0.01 240 137 155 18 17 46 

117 133 16 
0.02 135 160 25 23.5 51 

118 140 22 
0.01 300 130 161 31 30 5 

112 141 29 
0.02 139 181 42 39.5 18 

119 156 37 
SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weiqht(s):460,410 grams 



Dose VAS Dose 
(mq/kq) i.u./kq 

v 
CONTROL 0.01 

0.02 

Ex.No. 6 10!.v. 0.01 

0.02 

0.01 

0.02 

0.01 

0.02 

.··_.:.:~~\ I 0.01 

''·" > I 0.02 

... :..- I 0.01 

0.02 

0.01 

0.02 

0.01 

0.02 

Table XV <CONT> 
VASOPBESSIH CJASlVASOPBESSOR BESPQNSE 

Min Post Control Response 
Dose Before VAS After VAS Change 

0 143 189 46 
162 189 27 
151 195 44 
162 202 40 

30 152 158 6 
157 162 5 
144 165 21 
147 158 11 

60 150 163 13 
177 179 2 
144 170 26 
162 182 20 

90 139 153 i 14 
155 168 13 
145 168 23 
154 185 l 31 

120 143 160 17 
154 167 13 
143 176 33 
151 177 26 

180 138 165 27 
152 166 14 
148 189 41 
157 186 29 

240 143 175 32 
163 179 16 
151 199 48 
166 189 23 

300 143 175 32 
165 184 19 
152 193 41 
173 204 31 

SPONTANEOUSLY HYPERTENSIVE RAT$ n•2 Body weight(s):480,520 grams 

· .Averaqe ' Change Inhibition 

36.5 

42 

5.5 85 

16 62 

7.5 79 

23 45 I 
N 

""" 13.5 63 ..... 
I 

27 36 

15 59 

29.5 30 

20.s 44 

35 17 

24 34 

35.5 15 

2s.s· 30 

36 14 



~Isle ll C~Bfl 
XA&QPBl~&IH CXASl!A&QEBla§QB BB~EQH&I 

Dose VAS Dose Min Post Control. Response Average . ·--, 
(m9/kq) 1.u./kq Dose Before VAS After VAS Change Change Inhibition 

CONTROL 0.01 0 144 181 37 47 
134 191 57 

0.02 140 190 50 56 
150 212 62 

Ex.No. 7 101.v. 0.01 30 141 151 10 6 87 
152 154 2 

0.02 147 162 15 7.5 87 
159 159 0 

0.01 60 138 143 5 6 87 
148 155 7 

0.02 136 . 145 9 8 86 I 
148 155 7 I'-) .... 

0.01 90 134 147 ' 13 8.5 82 OD 
I 

142 146 4 
0.02 137 149 12 12.5 78 

139 152 ~ 13 
0.01 120 132 142 10 9.5· 80 ........... "'\ I 136 145 9 - ·-· 

I 

150 0.02 134 16 13 77 

\ 141 151 10 
\ 0.01 180 136 151 15 17.5 63 

I \ 138 1~8 20 
\ I 0.02 136 158 22 23 59 I ' 
\ 134 158 24 ' 1-1- 0.01 240 129 146 17 20.s 56 

132 156 24 
. 0.02 131 157 26 30.5 46 

143 178 35 
0.01 300 128 146 18 20 57 

136 158 22 
0.02 134 151 17 23 59 

145 174 29 
SPONTANEOUSLY HYPERTENSIVE RATS n-2 Body weiqht(s):550,530 grams 



~5'bll ll (CONT} 
VA~OfRESSlH '!A§)!A&QEBl&§QB Bl~PONSB 

Dose VAS Dose Min Post Control Response Averaqe ' (mg/kq) i.u./kq Dose Before VAS After VAS Chanqe Chanqe Inhibition 
v. 

CONTROL 0.01 0 142 191 49 37 
145 170 25 

0.02 152 213 61 51.5 
147 189 42 

Ex.No. 8 101.v. 0.01 30 156 178 22 14.5 61 
145 152 7 

0.02 150 176 26 23.5 54 
139 160 21 

0.01 60 145 154 9 14.5 61 
150 170 20 

0.02 145 162 17 21.s 58 I 
158 184 26 N 

; ...a 
0.01 90 146 154 8 10 73 '° I 

160 172 12 
0.02 142. 160 18 17.5 66 

161 178 l 17 ··-. ,,., . I 0.01 120 141 154 13 11.s 69 . -.-. 
.:·. . " .. ~ .. - 156 166 10 

0.02 139 154 15 15.5 70 
162 178 16 

0.01 180 139 156 17 14 62 
157 168 11 

0.02 140 172 32 28 46 
158 182 24 

0.01 240 138 151 13 15 59 
148 165 17 

0.02 143 178 35 29 44 
152 175 23 

0.01 300 143 161 18 18 51 
147 165 18 

0.02 153 183 30 28 46 
157 183 26 

SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weiqht(s):585,450 grams 



~lbll Xi !CONT) 
V6SQEBl~&ltl {!Mil !ASOW~~B Bl&EQHSI 

Dose VAS Dose Min Post Control Response Averaqe ' (mq/kq) i.u./kg Dose, Before VAS After VAS Change Chanqe Inhibition 

CONTROL 0.01 0 . 167 183 16 22 
162 190 28 

0.02 163 193 30 50.5 
154 225 71 

Ex.No.41 10 i.v. 0.01 30 153 164 11 12 45 
163 176 13 

0.02 161 194 33 23.5 53 
155 169 14 

0.01 60 161 171 10 9 59 
159 167 8 

0.02 156 172 16 18 64 I 
. 153 173 20 N 

(IC) 

0.01 90 154 169 I 15 14 36 0 
I 

166 179 13 
0.02 151 179 28 22.5 55 

153 170 ' 17 

1 
0 .. 01 120 150 160 10 14 36 

151 169 18 
0.02 149 163 14 16.5 67 

I 164 183 19 
0.01 180 153 167 14 13.5 39 

156 169 13 
0.02 154 172 18 21 58 

155 179 24 
0.01 240 151 162 11 12.5 43 

151 165 14 
0.02 156 179 23 23.5 53 

158 182 24 
0.01 300 145 160 15 15 32 

150 165 15 
0.02 150 180 30 27 47 

155 179 24 
SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weight(s):400,400 grams 



~abJ.I Xi (CQH~l 
~ASQEBl§~lH (!6&l!A§QPRE&&QB BB&PON&I 

Dose VAS Dose Min Post control Response Average ' (mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition v 
CONTROL 0.01 0 . 164 209 45 47.5 

160 210 50 
0.02 186 229 43 51.5 

156 216 60 
Ex.No.82 10 i.v. 0.01 30 156 195 39 36 24 

152 185 33 
0.02 165 218 53 54 -5 

159 214 55 
Ex.No.82 20 i.v. 0.01 60 162 180 18 15.5 67 

147 160 13 
I 0.02 161 199 38 37 28 

I I 151 187 36 N 
co 

I 
0.01 90 158 181 J 23 23.5 51 ..... 

I ' 144 168 24 
:' ' 0.02 144 175 31 24 53 !'··. 

143 160 l 17 
~:·:>.I 0.01 120 157 173 16 16.5 65 

143 160. 17 
0.02 161 200 39 38.5 25 

152 190 38 
0.01 180 149 171 22 18.5 61 

139 154 15 ..... 0.02 150 197 47 43.5 16 
130 170 40 

0.01 240 144 175 31 29 39 
143 170 27 

0.02 150 198 48 42 18 
146 182 36 

0.01 300 152 185 33 32 33 
136 167 31 

0.02 156 206 50 53 -3 
147 203 56 

SPONTANEOUSLY HYPERTENSIVE RATS n-2 Body weiqht(s):470,470 grams 



fAJ;zlg XX (~ONT} 
V6SOfBl&SIH (i6&l!A§QfBl&§QB Bl&PON~I 

Dose VAS Dose Min Post Control Response Average ' (mg/kg) ~.u./kg 
v 

Dose Before VAS After VAS Change Change Inhibition 

CONTROL 0.01 0 147 191 44 46 
163 211 48 

0.02 154 212 58 61 
160 224 64 

Ex.No.84 10 i.v. 0.01 30 146 165 19 10.5 77 
172 174 2 

0.02 152 168 16 14.5 76 
159 172 13 

0.01 60 152 167 15 16.5 64 
154 172 18 

I , 0.02 158 201 43 33.5 45 I 
161 185 24 N 

00 
0.01 90 144 158 I 14 13 72 N 

I 
.: ...... 153 165 12 

0.02 152 173 21 26 57 
156 187 l 31 , .·. -- I ! 
150 19.5 ... 0.01 120 166 16 58 

.•' 143 166 23 
0.02 150 175 25 32.5 47 

147 187 40 
0.01 180 141 168 27 24.5 47 

149 11·1 22 
0.02 148 170 22 31.5 48 

148 189 41 
0.01 240 131 154 23 26 43 

143 172 29 
0.02 149 186 37 37 39 

148 185 37 
0.01 300 137 161 24 22.5 51 

151 172 21 
0.02 148 193 45 43 30 

150 191 41 
SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):600,490 grams 



Tlble xy CCONT) 
YASOPRESSIN CVASlYASOPRESSOR BE§PQNSE 

Dose VAS Dose Min.Post control Response Averaqe 
(mg/kg)· i. u .. /kg Dose Before VAS After VAS Chanqe Chanqe 

I.V. ---······ _ ···- --·-
CONTROL 0.01 0 144 165 21 26.5 

Ex.No.as 

·· .... v.·. 
,.;~t-~iM 

:"!'·!·S • .,.,~.llc 
.,~,<1" ·: .. , .. \. ··. 

10 i.v. 

0.02 

0.01 30 

0.02 

0.01 60 

0.02 

0.01 90 

0.02 

0.01 120 

0.02 

0.01 180 

0.02 

0.01 240 

0.02 

0.01 300 

0.02 

127 159 32 
147 190 43 35.5 
137 165 28 
162 163 1 4.5 
119 127 8 
156 166 10 9 
130 138 8 
156 162 6 
124 132 8 
156 168 12 
129 136 7 
151 160 . 9 
125 135 10 
143 150 7 
124 132 I 8 
145 152 7 
123 134 11 
139 147 8 
127 132 5 
125 141 16 
118 133 15 
129 147 18 
106 127 21 
129 144 15 
107 116 9 
135 152 17 
108 127 19 
129 144 15 
107 116 9 
135 152 17 
108 127 19 

7 

9.5 

9.5 

7.5 

9 

6.5 

15.5 

19.5 

12 

18 

12 

18 

SPONTANEOUSLY HYPERTENSIVE RATS n-2 Body weight(s):540,530 grams 

' Inhibition 

83 

75 

74 

73 

64 

79 

66 

82 

42 

45 

55 

49 

55 

49 

I 
N 
co 
\,o.) . , 



~Alzl! X! (CONT} 
l!A&Q~BB&§IH (VA&l!ASO~li&QB Bl&PON&I 

Dose VAS Dose Min Post control· Response Average ' (mg/kq) i.u./kg Dose Before VAS After VAS Change Change Inhibition 
v 

CONTROL 0.01 0 141 205 64 . 62.5 
138 199 61 

0.02 138 227 89 66.5 
143 187 44 

Ex.No .. 87 10 i.v. 0.01 30 136 210 74 50 20 
145 171 26 

0.02 157 227 70 57 14 
144 188 44 

Ex.No.87 20 i.v. 0.01 60 133 150 17 14.5 77 
143 155 12 

0.02 150 191 41 32.5 51 I 
143 167 24 N 

Clo 
0.01 90 140 163 ' 23 24.5 61 '1-

I 
141 167 26 

\ 
0.02 148 197 49 33.5 50 

145 163 18 _....,.,.,... 
0.01 120 136 162 .26 26 58 -~·· 

=::.:.~.::~·• ~w 146 172 26 l 
I 0.02 152 196 44 35.5 47 

··~ ..... \ 150 177 27 I 

\ 

0.01 180 130 163 33 26.5 58 
139 159 20 

0.02 148 192 44 37.5 44 
142 173 31 

\ 0.01 240 135 172 37 28.5 54 
132 152 20 

0.02 136 191 55 41 38 
133 160 27 

0.01 300 140 177 37 30 52 
128 151 23 

0.02 138 201 63 48.5 27 
134 168 34 

SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weiqht(s):480,550 grams 



CONTROL 

Ex.No.89 

-~·;~.;;,:~ 
·-:. '~·.·:,:..~~ 

;~:.·~'"'.1:-11.· •. 

~~::-·.· 
~t~' ·,.Ji'•' . 

. I 

Dose 
(mq/kq) 

10 i.v. 

J 

VASOPBESSIH <vAiHle xv ccoNT> SOPRISSQR RESPONSE 

VAS Dose Min Post control Response Average \ 
i.u./kq Dose Before VAS After VAS Chanqe Change Inhibition 
I.V. ____ -·-- __ 
0.01 0 149 178 29 40 

158 209 51 
0.02 150 213 63 62 

161 222 61 
0.01 30 155 160 5 5 88 

160 165 5 
0.02 160 170 10 . 5 92 

160 160 0 
0.01 60 160 170 10 7.5 81 

160 165 5 
0.02 155 170 15 10 84 

175 180 . 5 
0.01 90 150 155 I 5 7.5 81 

160 170 10 
0.02 150 165 15 12.5 80 

160 170 "i 10 
0.01 120 140 155 15 15 63 

155 170 15 
0.02 140 170 30 27.5 56 

155 180 25 
0.01 180 135 160 25 25 38 

155 180 25 
0.02 140 170 30 32.5 48 

155 190 35 
0.01 240 135 160 25 25 38 

155 180 25 
0.02 140 170 30 35 44 

150 190 40 
0.01 300 130 155 25 27.5 31 

150 180 30 
0.02 135 170 35 32.5 48 

160 190 30 
SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weight(s):610,600 qrams 

I 
N 
00 
Vt 
I 



Table xv CCQNT) 
YA~OPBESSil{ CVASlVASOPRESSOR BESPOtfSE 

Dose VAS Dose Min Post control Response Average t 
(mg/kq) i.u./kq Dose Before VAS After VAS Change Change Inhibition 

. r. v. __ _ __ 
CONTROL 0.01 0 . 144 190 46 48.5 

154 205 51 
0.02 150 220 70 62.5 

160 215 55 
Ex.uo.91 10 i.v. 0.01 30 145 150 5 5 90 

150 155 5 
0.02 150 160 10 7.5 88 

150 155 5 
0.01 60 157 160 3 6.5 87 

155 165 10 
0.02 150 158 8 7 89 

. 155 161 6 
0.01 90 155 165 . 10 9 81 

152 160 8 
0.02 150 165 15 12.5 80 .. 150 160 ·: 10 

.:,;;;;:;,::iiill·: 0~01 120 150 170 20 13 73 
.. ;.:.· _ ..... 140 146 6 

0.02 148 165 17 17.5 72 
142 160 18 

0.01 180 142 164 22 22 55 

0.02 
143 165 22 
149 167 ·'· 18 29 54 
145 185 40 

0.01 240 146 165 19 20 59 
129 150 21 

0.02 147 189 42 29.5 53 
135 152 17 

0.01 300 146 164 18 16.5 66 
146 161 15 

0.02 144 167 23 32.5 48 
147 189 42 

SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weight(s):560,630 qrams 

I 
N 
00 

°' I 



~1&211 X! (g.}NT) 
~QEBE§SIH (!~l~A§QPBESSQB BBSEQNal 

Dose VAS Dose Min Post Control Response Average ' (mq/kq) i.u./kg Dose Before VAS After VAS Change Change Inhibition 

CONTROL 0.01 0 158 203 45 49.5 
154 208 54 

0.02 159 228 69 72 
160 235 75 

Ex.No.93 10 i.v. 0.01 30 160 162 2 2 96 
139 141 2 

0.02 157 162 5 4.5 94 
163 167 4 

0.01 60 154 154 0 3 94 
163 169 6 

0.02 161 166 5 5.5 92 I 
164 170 6 N 

Cl) 

0.01 90 150 155 ; 5 5 90 """' I 

~' i 
163 168 5 

0.02 154 162 8 7 90 
. ~':'~~;~~~· __ ... · 

161 167 6 '··-· 0.01 120 151 156 5 6 88 ·,,':';,".".", ...... ¥··; 
'9? ';':""''":·'.to" 

158 165 7 
0.02 155 160 5 1 90 

I 
160 169 9 

0.01 180 151 161 10 13.5 73 
151 168 17 

0.02 151 164 13 15.5 78 
I 

173 18 155 
0.01 240 145 158 13 13 74 

156 169 13 
0.02 148 166 18 17 76 

158 174 16 
0.01 300 146 158 12 12 76 

156 168 12 
0.02 144 162 18 18.5 74 

154 173 19 
SPONTANEOUSLY HYPERTENSIVE RATS n-2 Body weight(s):580,480 grams 



CONTROL 

Dose 
(mq/kq) 

Ex.No.95 10 i.v. 

Ex.No.95 20 i.v. 

i.~\l'lt~'S~-. .J,,. 
tfl:m'' ".W't· 

· ... ; ... ,. 
;., ~ ":'· 

.. .. .., "''" 

,, ... ....... 

Table XV (CQNT> 
VA§OPRESSJN CYA§lYASOPBESSQR BESPQNSE 

VAS Dose Min Post -control Response - ~-Averaqe -- t 
i.u./kq Dose Before VAS After VAS Chanqe Change Inhibition 
I.V. ~ _ 
0.01 0 155 202 47 . 45.5 

165 209 44 
0.02 160 225 65 61 

172 229 57 
0.01 30 163 193 30 29.5 35 

168 197 29 
0.02 170 225 55 56 8 

170 227 57 
0.01 60 154 171 17 15 67 

156 169 13 
0.02 160 177 17 19.5 68 

162 184 . 22 
0.01 90 154 168 I 14 13.5 70 

167 180 13 
0.02 158 177 19 24 61 

164 193 l 29 
0.01 120 147 167 20 24 47 

161 189 28 
0.02 153 174 21 28.5 53 

161 197 36 
0.01 180 146 168 22 23.5 48 

156 181 25 
0.02 154 189 35 34 44 

161 194 33 
0.01 240 151 168 17 21.5 53 

154 180 26 
0.02 153 189 36 34 44 

165 197 32 
0.01 300 142 165 23 24.5 46 

151 177 26 
0.02 148 193 45 37.5 39 

163 193 30 
SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):470,470 grams 

~ 
00 
00 
I 



~Abli Xi (CQJlt'd) 
!MZQEBIS§J;li C!ASl!lAri!QPRE§~QB Bl~EQUI 

Dose VAS Dose Min Post control Response Average ' (mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition 
v 

CONTROL 0.01 0 134 163 29 32.5 
144 180 36 

0.02 137 193 56 57.5 
153 212 59 

Ex.No.96 10 i.v. 0.01 30 144 157 13 11.5 65 
143 153 10 

0.02 139 150 11 19.5 66 
148 176 28 

0.01 60 141 149 8 1 78 
149 155 6 

0.02 140 155 15 12 .. 5 78 I 
148 158 10 N 

ClO 
0.01 90 133 148 I 15 13.5 58 '° I 

148 160 12 
0.02 136 151 15 16 72 

146 163 17 
,_...,, ~-· ~ ..... ! 0.01 120 134 148 14 13.5 58 n ~~:.;.:_ • :· ..:.,_ ' \ 

I 

~,.. .. , --· 146 159 13 
0.02 137 151 14 17.5 70 

i 148 169 21 

I 
0 .• 01 180 136 153 17 15.5 52 

140 154 14 ..• 
0.02 139 153 14 16 72 

\ \ 136 154 18 
0.01 240 133 152 19 18.5 43 

138 156 18 
0.02 136 173 37 39.5 31 

145 187 42 
0.01 300 138 154 16 1s.·5 52 

137 152 15 
147 184 37 42 27 
138 185 47 

SPONTANEOUSLY HYPERTENSIVE RAT~ n=2 Body weight(s):S00,440 grams 



CONTROL 

Ex.No.116 

I 
I 

... · 
!P.~ 

·.:.. I 

:1~;~-~~~ I 
~·.:or·:""~ ... I 

I 
I 

I 

Dose 
(mg/kg) 

101.v. 

Tablg XV CCONTl 
VASOPRISSIN CyASlVA$0fRESSOR RESPQNSE 

VAS Dose Min Post Control. Response Average 
i.u./kq Dose Before VAS After VAS Change Change 
I.V. 
0.01 0 158 181 23 29 

148 183 35 
0.02 161 198 37 48 

151 210 59 
0.01 30 160 181 21 22.s 

162 186 24 
0.02 160 191 31 36.5 

156 198 42 
0.01 60 158 180 22 18 

156 170 14 
0.02 160 . 197 37 33.5 

160 190 . 30 
0.01 90 159 182 ' 23 19 

157 172 15 
0.02 163 201 38 32 

162 188 1 26 
0.01 120 157 175 18 19.5 

158 179 21 
0.02 154 203 49 40 

167 198 31 
0.01 180 153 170 17 18 

157 176 19 
0.02 155 201 46 40 

176 210 34 
0.01 240 153 169 16 16 

156 172 16 
. 0.02 152 188 36 38.5 

156 197 41 
0.01 300 153 176 23 22 

127 148 21 
0.02 154 205 51 41.5 

163 195 32 
SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weiqht(s):460,570 grams 

' Inhibition 

22 

24 

38 

30 

34 

33 

33 

17 

38 

17 

45 

20 

24 

14 

I 
N 
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I 



Table xv (cont'd) 
VASOfBESSIN CVAS)YASOPBESSOR RBSPQNSE 

Dose VAS Dose Min Post Control Response Average ' 
(m9/k9) i.u./kg Dose Before VAS After VAS Change Change Inhibition 

I.V. ___ ~ -~-- __ ·····- ___ __ 
CONTROL 0.01 0 146 184 38 36.5 

Ex.No.117 

1 

-.. ,..,. .. _.,..... Ii 1·· 
Ir." -~·l"..... .. 

~-~::;.~ 
~.....-... 
~ 

~ ·····--··. 
~ . .· .. 

:~, .. :"·"' 

- .. 
J· 

0.02 

10 i.v .. 0.01 

0.02 

20 i.v. 0.01 

0.02 

0.01 

0.02 

0.01 

0.02 

0.01 

0.02 

0.01 

0.02 

0.01 

156 191 35 
146 210 64 
160 209 49 

30 154 195 41 
162 193 31 
154 220 66 
162 222 60 

60 154 182 28 
164 208 44 
157 197 40 
173 213 . 40 

90 158 174 1
• 16 

162 191 29 
160 208 48 
165 209 1 44 

120 151 171 20 
154 180 26 
150 183 33 
158 201 43 

180 141 168 27 
150 176 26 
143 185 42 
151 201 50 

240 139 168 29 
146 167 21 
143 175 32 
146 195 49 

300 137 164 27 
149 174 25 
144 183 39 
149 195 46 

SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weiqht(s):570,460· grams 

56.5 

36 1 

63 -12 

36 1 

40 29 

22.s 38 

46 19 

23 37 

38 33 

26.5 27 

46 19 

25 32 

40.5 28 

26 29 

42.5 25 

I 
N 
\D ,.... 
I 



TGll ll (~Olfl} 
!A&OfBIS&lH (!A&l!A~OfBl§&OB BB~PONSI 

Dose VAS Dose Min Post control Response Average -, 
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition x.v. 

CONTROL 0.01 0 135 171 36 34.5 
121 154 33 

0.02 138 184 46 47.5 
156 205 49 

Ex.No.157 lOi.v. 0.01 30 136 175 39 26 25 
152 165 13 

0.02 148 199 51 38 20 
153 178 25 

0.01 60 150 179 29 26.5 23 
135 159 24 

0.02 160 191 31 31.5 34 I 
. 153 185 32 N 

\,() 

0.01 90 145 167 l 22 21 39 N 
I 

161 181 20 
•. '···· 0.02 148 185 37 40 16 

•..• ~. • •• .-";11'· ~ 152 195 ~ 43 ,_,,-. 0.01 120 136 161 25 26.5 23 
~··~· 138 166 28 '":]., ... ~.: ' 

0.02 140 183 43 39.5 17 
150 186 36 

0.01 180 131 164 33 32.5 6 
132 164 32 

0.02 137 185 48 52 -9 
140 196 56 

0.01 240 140 167 27 28.5 17 
155 185 30 

0.02 138 167 29 35.5 25 
143 185 42 

0.01 300 ~38 162 24 25.5 26 
141 168 27 

0.02 146 176 30 40 16 
156 206 50 

SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weiqht(s):400,470 grams 



~Gl! XX (COlf~l 
!ASQEBli~lH (!AS)!AaQfBEa§QB BliPON§I 

Dose VAS Dose Min Post Control Resi;onse Averiqe ' (mq/kg) i.u./kq Dose Before VAS After VAS Chanqe Chanqe Inhibition 
:t 1!1 

CONTROL 0.01 0 146 191 45 41 
161 198 37 

0.02 157 207 50 50 
163 213 50 

Ex.No.357 10 i.v. 0.01 30 144 159 15 16.5 60 
167 185 18 

0.02 145 169 24 16 68 
164 172 8 

0.01 60 156 160 4 4.5 89 
164 169 5 

0.02 145 159 14 10.5 79 I 
164 171 7 N 

ID 
0.01 90 142 153 11 8 80 (,,.> C.;i«:: .. 

I 
i 

I ~-.· 

167 172 5 ~-· ...... 

.. -... ~ . .;a,p I 0.02 143 154 11 10.5 79 
. .;..;;r..~ 

168 178 · . 10 . ~ .... 

:-~~·:-- 0.01 120 140 151 11 8 80 
a:cr~·:. .. 165 170 5 .... .- .f6;.,~.:. 

0.02 136 139 3 6 88 
165 174 9 

I 0.01 180 147 154 7 9.5 77 -~ 

162 174 12 
0.02 142 154 12 11 78 

162 172 10 
0.01 240 145 159 14 14 66 

159 173 14 
0.02 157 174 17 14.5 71 

160 172 12 
0.01 300 148 164 16 16 61 

151 167 16 
0.02 148 169 21 16 68 

158 169 11 
SPONTANEOUSLY HYPERTENSIVE RATS n•2 Body weight(s):500,460 grams 



f.AJ2J.g I! (CON~} 
VA~OPBJSSlH CiASl!ASOEB,l§~QB Bl§EQHSI 

Dose VAS Dose Min Post Control Response Average ' (mq/kq) i.u./kg Dose Before VAS After VAS Change Change Inhibition v 
CONTROL 0.01 0 139 190 51 36.5 

159 181 22 
0.02 155 212 57 39.5 

166 188 22 
Ex.No.358 10 i.v .. 0.01 30 147 163 16 12 67 

161 169 8 
0.02 149 169 20 24 39 

162 190 28 
0.01 60 145 153 8 13 64 

153 171 18 
0.02 142 155 13 10 75 I 160 167 7 Ni 

'° I 0.01 90 142 157 25 17.5 52 J:o. I 
I . I ' 156 166 10 

! 0.02 148 161 13 11 72 . 161 170 9 
. ·., 

· .. , .. ,.,.. .. 
0.01 120 144 153 9 8 78 .:: .... ·-·:.: : 

--~·~:·.:~;:;_; ... 
159 166 7 

0.02 139 155 16 14 65 
155 167 12 

0 .. 01 180 134 158 24 17.5 52 
147 158 11 

0.02 146 162 16 14.5 63 
154 167 13 

0.01 240 139 153 14 12 67 
143 153 10 

0.02 144 162 18 15.5 61 
145 158 13 

0.01 300 137 163 26 19 48 
137 149 12 

0.02 140 158 18 16 59 
141 155 14 

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):520,515 grams 



CONTROL 

Dose 
(mq/kg). 

Ex.No.384 10 i.v. 

·~;~~)'.:. j''1 

f /s,~:~·: ~ ~ 
.... ,.., ' 

Table xv (CONT) 
YASQfBESSIN fVASlVASOPBESSOR RESPON8E 

VAS Dose Mln Post- Control Response Averaqe t 
i.u./kq Dose Before VAS After VAS Chanqe Chanqe Inhibition 
I.V. ___ . ---~ -----·--··· _ ---~ 
0.01 0 141 165 24 23.5 

145 168 23 
0.02 145 182 37 37 

153 190 37 
0.01 30 145 157 12 9 62 

156 162 6 
0.02 150 168 18 14.5 61 

158 169 11 
0.01 60 151 160 9 9 62 

158 167 9 
0.02 152 162 10 10.5 72 

160 171 . 11 
0.01 90 154 170 l 16 12 49 

160 168 8 
0.02 157 177 20 15.5 58 

162 173 I 11 
0.01 120 149 159 10 10.5 55 

131 142 11 
0.02 150 162 12 11.5 69 

164 175 11 
0.01 180 150 162 12 11 53 

158 168 10 
0.02 156 167 11 13.5 64 

160 176 16 
0.01 240 145 . 156 11 11 53 

155 166 11 
0.02 145 161 16 15 59 

160 174 14 
0.01 300 148 162 14 12 49 

152 162 10 
0.02 151 168 17 17 54 

158 175 17 
SPONTANEOUSLY HYPERTENSIVE RATS· n=2 Body weiqht(s):455,500 grams 

I 
N 
\0 
VI 

. I 
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Dose 
(mq/kg) 

10 i..v. 

T1Ji>le XV CCONT) 
VASOPRISSIH CVA8)VASOPBESSQR RBSPQNSE 

VAS Dose Min Post Control· Response -- ----------xverage ---, 
i.u./kq Dose Before VAS After VAS Change Change Inhibition 
I. V. __ _ __ _ __ ____ _ __ ___ _ _ __ 
0.01 0 96 135 39 36 

151 184 33 
0.02 131 154 23 36 

158 207 49 
0.01 30 120 131 11 9 .. 5 74 

150 158 8 
0.02 132 142 10 13 64 

153 169 16 
0.01 60 112 139 27 25.5 29 

150 174 24 
0.02 128 . 131 3 10 72 

154 171 . 17 
0.01 90 90 114 ; 24 19 47 

152 166 14 
0.02 87 122 35 26.5 26 

154 172 1 18 
0.01 120 120 127 7 8 .. 5 76 

145 155 10 
0.02 113 127 14 17 53 

147 167 20 
0.01 180 112 124 12 11.5 68 

141 152 11 
0.02 109 129 20 20 44 

139 159 20 
0.01 240 114 130 16 18 50 

131 151 20 
0.02 120 136 16 21.5 40 

142 169 27 
0.01 300 115 130 15 20 44 

130 155 25 
0.02 116 137 21 22.5 38 

136 160 24· 
SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weiqht(s):470,550 qrams 

I 
N 

'° O'I 
I 
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'table XV:X 
XMQPRES:2lll (:i!.~l XUQPRE(;ISQB Bli~EQmll 

Ex. No. pose mq/kq Max. l Inhibition Time Cmin> 
s 

2 30 i.v. 74 120 

9 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 90 

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 3.0 i.v. 36 90 

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 

488 30 i.v. 43 60 
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~SI.bl~ XY:J: !~gnt'dl 

Yli~QPRE§~IH (V~l VA~QEBl&SQB Bl~EQH~B 

s Ex· No, Dose mq/ka Max. ' Inhibition Time (minl 
489 30 i.v. 39 120 

490 10 i.v. 74 90 

10 p.o. 65 120 

517 10 i.v. 81 90 

525 30 i.v. 70 60 
l.0 

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. 79 30 
15 

582 10 i.v. 75 l.80 

585 10 i.v. 56 30 

587 10 i.y. 75 60 

588 10 i.v. 65 90 

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 90 
25 

599 30 i.v. 86 90 

600 30 i.v. 78. 60 

30 

35 
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Female Sprague-Dawley rats weiqhinq approxi­
mately 200-250 q are injected intramuscularly (i.m.) 
with 0.3 mq/kq 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 so ml of 0.01 mM Tris.HCl, containing 
o.s mM dithiothreitol and·1.o niM 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 q for 10 min. The clear supernatant is removed 
and recentrifuqed 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 s.o mM Mqel2 
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]Ox:ytocin. 
(b) Radioligand Binding 

Binding of 3,5-[3H]Oxytocin ([ 3H]OT) to its 
receptors is done in microtiter plates usinq [3H]OT, at 
various concentrations, in an assay buffer of so.o mM 
Tris.Bel, ~H 7.4 and containing s.o mM Mgcl2 , and a 
mixture of protease inhibitors: BSA, 0.1 mg; aprotinin, 
i.o mg; 1,10-phenanthroline, 2.0 mg; trypsin, 10.0 mq; 
and PMSF, 0.3 mq per 100 ml of buffer solution. Non­
specific bindinq is determined in the presence of 1.0 
uM unlabeled OT. The binding reaction is terminated 
after 60 min., at 22°c, by rapid filtration through 
qlass fiber filters using a Brandel• cell harvester 
(Biomedical Research and Development Laboratories, 
Inc., Gaithersburg, MD). Competition experiments are 
conducted at equilibrium usinq 1.0 nM [ 3HJOT and 
varying the concentration of the displacing aqents. 
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The concentrations of agent displacing 50% of {3H]OT at 
its sites (Ic50) are calculated by a computer assisted 

5 
LUNDON-2 program (WNDON SOFTWARE INC., Ohio, USA). 

The results of this assay on representative 
examples are shown in Table XVII. 

fa.121• nx:i: 
gxvtogin 

Dose t I'.nhibition xcso 10 
Ex. !21 1dl. it l.2 ali 
3 10 90 0.36 

4 10 98 0.66 

6 10 92 0.35 

7 10 97 0.13 
15 

17 10 31 

36 10 67 2.45. 
54 10 94 0.16 

85 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 o.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 39 

419 10 28 

420 10 16 
35 

429 10 11 

430 10 16 

431 10 18 



-----·---

'_ i~ 

·:..· 
-· --· ----

-301-

~able XVll 'cont'sll 
s;ua::t2~in 

5 
Dose t Inhibition xcso 

Ex· No. 1'Kl. It 12 Ill 
432 10 19 

433 10 12 

435 10 10 

436 10 32 
10 

441 l 22 

443 10 70 

444 10 21 
448 10 11 

449 10 14 
15 

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 
25 468 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 1.2s 97 0.029 

+78 1.25 97 0.04 
35 479 10 76 o.1s 

480 10 98 0.15 
481 10 88 0.24 
482 10 97 O.l.26 
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~gQJ.e mx (gont'!ll 

QXytQSCiD 

5 
Dose t Inhibition IC50 

Ex. No. 1Mn at J.Q MK 
485 10 86 2.2 

486 10 18 

489 10 44 

490 10 99 0.3 
10 

491 10 46 

517 10 91 0.32 

519 10 97 0.48 

520 10 79 2.2 

524 10 84 1.8 
15 

525 10 98 0.28 

526 10 97 0.47 

527 10 92 0.45 
s·2s 10 90 1.17 

529 10 92 0.45 
20 

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 
25 

581 10 99 0.2 

582 10 96 0.675 

583 10 61 4 

584 10 26 

585 10 70 4.-7 
30 

586 10 61 4.7 

587 10 56 8 

588 10 90 2 

589 10 79 2.9 

590 10 12 
35 

591 10 29 

592 10 41 

593 10 82 1.1 

594 10 19 
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595 

596 

597 

598 

599 

609 

664 

665 

666 

667 

676 
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Table D:XX (QRDt'sU 
Qu:tgQiD 

Dose ' Inhibition 
.!atll. At ;J.Q atl 

10 49 

10 86 

10 42 

10 2 

10 92 

10 66 

10 ··95 

10 97 

10 83 

10 89 

10 32 

4 

0.35 

2.7 

1.4 

1 

2.1 

1.6 

The compounds of the present invention can be 
used in the form of salts.derived from pharmaceutically 
or phy~iologically acceptable acids or bases. These 
salts include but are not limited to the following: 
salts with inorganic acids such as hydrochloric acid, 
sulfuric acid, nitric acid, phosphoric acid and, as the 
case may be, such organic acids as acetic acid, oxalic 
acid, succinic acid, and maleic acid. Other salts 
include salts with alkali metals or alkaline earth 
metals, such as sodium, potassium., calcium. or magnesium 
or with organic bases. The compounds can also be used 
in the form of esters, carbamates and other convention­
al "pro-druq" forms, which, when administered in such 
form, convert to the active moiety .in vivo. 
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When the compounds are employed for the above utility, 
they may be combined with one or more pharmaceutically 
acceptable carriers, for example, solvents, diluents 
and the like, and may be administered oral.ly in such 
forms as tablets, capsules, dispersible powders, qran­
ules, or suspensions containinq, for example, from 
about o.os to 5% of suspendinq agent, syrups contain­
inq, for example, from about 10 to 50% of sugar, and 
elixirs containing, for example, from about 20 to 50% 
ethanol, and the like, or parenterally in the form of 
sterile injectable solution or··suspension containinq 
from about 0.05 to St suspending agent in an isotonic 
medium. Such pharmaceutical preparations may contain, 
for example, from about o.os up to about 90% of the 
active ingredient in combination with the carrier, more 
usually between about 5% and 60% by weight. 

The effective dosaqe 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 qeneral, 
satisfactory results are obtained when the compounds of 
the invention are admini~tered at a daily dosage of 
from about o.s to about 500 mg/kg of animal body 
weiqht, 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 o.s to 
500 mq of the active compound in intimate admixture 
with a solid or liquid pharmaceutically acceptal>le 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 intraven~us, intramuscular, or 
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subcutaneous routes. Solid carriers include starch, 
lactose, dicalcium. phosphate, microcrystalline cellu­
lose, sucrose and kaolin, while liquid carriers include 
sterile water, polyethylene glycols, non-ionic surfac­
tants and edible oils such as corn, peanut and sesame 
oils, as are appropriate to the nature of the active 
ingredient and the particular form of administration 
desired. Adjuvants customarily employed in the prepa­
ration of pharmaceutical compositions may be advanta­
geously included, such as flavoring agents, coloring 
agents, preserving aqents~· and'"antioxidants, for exam­
ple, vitamin E, ascorbic acid, BRT and BBA. 

The preferred pharmaceu~ical 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 m~xtures 
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. In 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 storaqe and must be preserved against the contam­
inating action of microorqanisms such as bacteria and 
funqi. The carrier can be a solvent or dispersion 
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medium containing, for example, water, ethanol, 
polyol(e.q., glycerol, propylene glycol and liquid 
polyethylene glycol), suitable mixtures thereof, and 
veqetable oils. 

----------- -· 

.. ; 
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What is claimed is: 
1. A compound selected from those of the 

formula: 

Y......._ /D~ 
N ' E 

Fr' 
A-B 

wherein Y is a moiety selected from -(CH2)n- wherein n 
is an inteqer from O to 2, 

A-B is a moiety selected from 

and 

0 
II 

-c-

-N-{CH 2 ) -I m 
- R3 

wherein m is an inteqer from 1 to 2 provided that when 
Y is -(CH2~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 -(cH2)n- and n is 2, m may not be two; 
the moiety 
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represents: (1) fused phenyl or fused substituted 
phenyl optionally substituted by one or two substitu­
ents selected from (c1-c3)lower alkyl, haloqen, amino, 
(c1-c3)lower alkoxy and (c1-c3)lower alkylamino; (2) a 
s-membered aromatic (unsaturated) heterocyclic rinq 
havinq one heteroatom selected from o, N and S; (3) a 
6-membered aromatic (unsaturated) heterocyclic rinq 
havinq one nitroqen atom; (4) a 5 or 6-membered aroma­
tic (unsaturated) heterocyclic rinq havinq two nitroqen 
atoms; (5) a 5-membered aromatic (unsaturated) hetero­
cyclic rinq havinq one nitroqen atom toqether with 
either one oxyqen or one sulfur atom; wherein the 5 or 
6-membered heterocyclic rinqs are optionally substitut­
ed by (C1-c3)lower alkyl, haloqen or cc1-c3)lower-
alkoxy; · 
the moiety: 

is a five membered aromatic(unsaturated) fused nitroqen 
containinq heterocyclic rinq 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 haloqen, (c1-c3)lower alkyl, 
hydroxy, COC13 , COCF3 , 

---------- - -------
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-CHO, amino, (c1-c3)lower alkoxy, (c1-c3)lower 
alkylamino, CONH lower alkyl(c1-c3 ) and -CON[lower 
alkyl(C1-c3 )] 2 : q is one or two: ~is independently 
selected from hydrogen, -CH3 or -c2H5 : 

R3 is a moiety of the formula 

0 
II 

-C-.Ar 

wherein Ar is a moiety selected from the group consist­
ing of 

Rs 

~ -O·· • and 
N 

R7 . \ 
R' 

R5 

~·· -----
•:.;:. 

f if;.,-x . ,,. :; 

• F .. ~; ~- ' 



5 

10 

15 

20 

25 

30 

35 

------------------

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \\I\ 
* C L M S 

-310-

wherein X is selected from o, s, NH, NCH3 and NCOCH3 ; 
R4 is selected from hydrogen, lower alkyl(c

1
-c3), -co­

lower alkyl(c
1
-c3), 

co 

-so2lower alkyl(c1-c3)1 R1 and·R2 are independently 
selected from hydrogen, {C

1
-c3)1ower alkyl, 

(c1-c3)lower alkoxy and halogen; R5 is selected from 
hydrogen, (c1-c3)lower alkyl, (c1-c3)lower alkoxy and 
halogen; 
R6 is selected from (a) moieties of the formula: 
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Ra Ra Ra Ra Rb I I I I I 
-NCOAr', -CONAr', -NCOCH 2 Art, -NCON.Ar', 

R, 
I 

-cH 2COAr', -NCO-(CH 2 )n-cycloalkyl: 

R 0 

-f~-f 
0 
II 

R1 Rt 

t 

f 

-NH-C-0-lowar alkyl(C 1-c1 ) straight or branched, 
0 
11 

-NH-C-lower alkyl(C 1-C 1 ) strafght or ~ranched, 

-NHS0 2 -lower alkyl(C 1-c 8) straight or branched, 
0 . 

11 
-NH-C-0-lower alkenyl(C 1-C 8 ) strafght or branched, 

0 
If 

-NH-C-lower alkenyl(C 1-c 8 ) straight or branched, 

-NHS0 2 -lower alkenyl(C 1-c 1 ) straight or branched. 

iiliDi=d 
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wherein cycloalkyl is defined as c3 to c6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; Ra is independently 
selected from hydrogen, ·-CH3 , -c2H5 , 

/I 11 -(CH1 ) -N ..... " ..... . • 

r-\ 
-(CH 1 ) 11-N 0 , 

\_/ 

-CCH2>q-o lower alkyl(c1~~3 ), ~nd -CH2CH20H; q is one 
or two; and R1, R2 and ~ are as hereinbefore defined; 
(b) a moiety of the formula: 

'N 
\ I 
N.::..N 

wherein R2 is as hereinbefore defined; 
(c) a moiety of the formula: 

Rb 
I 

-N-COJ 
wherein J is Ra, lower alkyl(~1-c8 ) branched or 
unbranched, lower alkenyl(c1-c8) branched or unbranch­
ed, o-lower alkyl(C1-c8) branched or·unbranched, 
-o-lower alkenyl(c1-c8) branched or unbranched, tetra­
hydrofuran, tetrahydrothiophene, or -cH2-K wherein K is 
(c1-c3) lower alkoxy, ~alogen, tetrahydrofuran, 
tetrahydrothiophene or the heterocyclic ring moiety: 

------
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D 
-N/ ~E 

\ - I 
G-F 

------
\\RI Ill U'I 1111) ~'I * C L 

wherein o, E, F and G are selected from carbon or . 
nitroqen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-c3)lower alkyl, hydroxy, 
-co-lower alkyl(C1-c3), CHO, cc1-c3)lower ·alkoxy, 
-co2-lower alkyl(c1-c3), and Ra and~ are as 
hereinbefore defined; 
(d) a moiety of the formula: 

f • -N-COCllAr' 
I 

•• 
wherein R, ft selected from halogen, (c 1-c3 ) 

lower olkpl, -O·l•••r alkyl(C 1-c1 ), OH, 

....... -S-(CH2 ) 2-N ....... . • 

and Ra' Ri, are as hereinbefore defined; 
wherein Ar' is selected from moieties of the formula: 
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•• •• s· . -a·· '6-•' . • •• 

~II 'CO end • N 

I -- . ,. •' 

wherein W' is selected from o, s, NH, N-lower alkyl­
(c1-c3), NHCO-lower a~kyl(c1-c3 ) and NS02lower alkyl­

CC1-c3): 
~7 is selected from hydroqen, lower alkyl(C1-c3), 
halogen, o-lower alkyl(C1-c3) and CF3 : 
R8 and R9 are independently selected from hydroqen, 
lower alkyl(c1-c3), -s-lower alkyl(c1-c3), halogen, 
-NH-lower alkyl(C1-c3),-0CF3 , -OH, -CN, -S-CF3 , -No2 , 
-NH2 , O-loweralkyl(C1-c3), 

and cF3 and; 
R10 is selected from hydroqen, haloqen and lower alkyl­
cc1-c3), and the pharmaceutically acceptable salts, 
esters and pro-druq forms thereof. 

--------
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2. A compound accordinq to Claim 1 selected 
from those of the formulae: 

Ru Ru 

~pit 
and 

I i 
R 

wherein the moiety 

is selected from a phenyl, thiophene, furan, pyrro~e or 
pyridine rinq wherein the phenyl rinq may be optionally 
substituted with one or two substituents selected from 
(c1-c3) lower alkyl, haloqen, amino, cc1-c3) lower 
alkoxy and (c1-c3) lower alkylamino, 
R3 is the moiety: 

0 

II 
-CAr 

wherein Ar is the moiety: 

•• 
•• ~·· x or 

R7 

R6 is selected from (a) moieties of the formula: 
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.. .. ,. . .. , 
l I , I l 

-NCOAr", -CONAr', -NCOCH1 Ar', -MCONAr', 

r· 
-NCO-(CR1>.-•J•loolkrl: 

.. A 
-L •••••• \+)' . 

•• 

i·1i-E-¢·~~ _,_, 0 

2 ,z 

RO £¢11 

1·11 -·-· '/ ~1 
,2 

0 
ll 

I fllllfi llllll lllll lllll If 1111 
* C L ff S * 

-NH-c-o-1ow1r olkrt(c,-c,) 1tr•rtht •r hran1ka4, 
0 
II 

-NH-C-l•••r alkrl(C1-c1 ) •lr•t1ht or br•a•h•d, 
-NHS01-fowor aJkrl(C 1-c1 ) otral1ht or branoh1d, 

0 
II 

-NH-C-O-lowor alk•nrl(C1-c1 ) 1trolght or hran•h•d, 

0 
fl 

-NH-C-lowor 1lt1nr1(c,-~1 ) 1trct9hl or branched, 

-NNS01-lowor alk•nrt(c,-c1) 1tr1lght or hron•h•d, 

wherein cycloalkyl is defined as·c3 to c6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; Ra is independently 
selected from hydrogen, -cH3 , -c2H5 , 

• 

-(CH2)q-O-lower alkyl(c1-c3), -CH2cu2oH; q is one or 
two; 

~ is independently selected from hydrogen, -cu3 and 
-C2HS; 
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(b) a moiety of the formula: 

Rb 
I 

-N-COJ 

wherein J is Ra, lower alkyl(C1-c8) branched or 
unbranched, lower alkenyl(c1-c8) branched or unbranch­
ed, o-lower alkyl(c1-c8) branched or unbranched, 
-o-lower alkenyl(C1-c8) branched or unbranched, tetra­
hydrofuran, tetrahydrothi~phen~, or -CH2-K wherein K is 
(c1-c3) lower alkoxy, haloqen, tetrahydrofuran, tetra-
hydrothiophene or the heterocycli~ rinq moiety: 

D 
-N/ ~E 

\ - I 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, cc1-c3)lower alkyl, hydroxy, 
-co-lower alkyl(c1-c3), CHO, (c1-c3)lower alkoxy,· 
-co2-lower alkyl(c1-c3), and R and~ are as 
hereinbefore defined: R1 and R~ are independently 
selected from hydroqen, (C1-c3)lower alkyl, (c1-c3) 
lower alkoxy and halogen; 
(c) a moiety of the formula: 

iiiiliflf 
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w•1retn R• 11 11J1ot1d from balo91n, (Ct-CJ) 

lower olk7I, -O-lower alkJl(C 1-C1 ), OH, 

,..a~ 
-s-(CH1)z-N -. . • 

and Ra' ~ are as hereinbefore defined; 
and Ar' is selected from the moieties: 

wherein X is selected from O, s, NH, NCH3 , NCOCH3: 
R5 is selected from hydrogen, (c1-c3)lower alkyl, 
(C1-c3)lower alkoxy, and halogen: 
R7 is selected from hydrogen, lower alkyl(c1-c3), 
h:loqen, O-lower alkyl(C1-c3) and CF3 ~ 

R and R9 are independently selected from hydrogen, 
lower alkyl(C1-c3), -S-lower alkyl(c1-c3), halogen, 
-NH-lower alkyl(C1-C3), -OCF3, -OH, -CN, -S-CF3, -N02, 
-NH2 , O-lower alkyl(c1-c3), 

- ------. 

This Sheet Ii, --

111 lilll;~ 
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and cF3 ; 
a11 is selected from hydrogen, haloqen, (C1-c3 )lowe~ 
alkyl, hydroxy, COCl31 COCF3, 

0 
u 

-c- lower ollrrt(c1-C1). 

CHO, and (C1-c3)lower alkoxy; q is one or two; 
R12 is selected from hydrogen, (c1-c3)lower alkyl, 
halogen and (c1-c3)lower alkoxy; W' is selected from o, 
s, NH, N-lower alky1(c1-c3), NHCO-lower alkyl(c1-c3) 
and Nso2-l~wer alkyl(c1-c3), and the pharmaceutically 
acceptable salts thereof. 

3. A compound accordinq to Claim 1 selected 
from those of the formulae: 

wherein m is one or two; and 
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the moiety: 

@ 
is selected from a phenyl, thiophene, furan, pyrrole 
and pyridine rinq; 
R3 is the moiety: 

0 

II 
-Clr 

wherein Ar is the moiety: · 

~·· x or 

R7 

R6 is seiected from (a) moieties of the formula: 

·-­----------
.j .. 
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f. f. f. . ,. , .. 
-NCOAr•. -CONAr", -NCOCH2Ar•. -NCONAr'• 

•• I 
-C111 COAr', -NCO-(CH2 ).-oyoloalkyl: 

.. A 
-!-so1 {+/ . 

RI 

i·1i-r-¢·~~ -N-P 0 

2 
at 

0 
II 

11111111 JIJllJ 11111 lllJl II lllJ 
* C L M S * 

-NH-c-O-lowor alkyl(C 1 -C1 ) straight or branched. 
0 
II 

•NH-C-lowor alkyl(C 1-c1 ) 1tral9ht or •ranohod, 
-NHS02 -lower alkJl(C 1-C 1 ) 1tral1ht or branched, 

0 
II 

-NH-C-0-lower alkonrl(C 1-C1) 1trat9ht or branched, 

0 
II 

•NH-C-lowor alkonyl(C 1-c1 ) 1traf1ht or branchod. 

-NHS0 2-lowor alken11(C 1-C1) straight or branched. 

wherein cycloalkyl is defined as c3 to c6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; Ra is independently 
selected from hydrogen,· -cH3, -c2H5, 
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.-<ca1>.-0 . 

. . 
-(CH2)q-o-lower alkyl(.c1-c3), -CH2CH20H; q is one or 
two; 
~ is independently selected from hydroqen, -CH3 and 

-C2H5; 
(b) a moiety of the formula: 

Rb 
I 

-N-COJ 

wherein J is Ra' lower alkyl(C1-c8) branched or 
unbranched, lower alkenyl(C1-c8) branched or unbranch­
ed, o-lower alkyl(C1-c8)·branched or unbranched, 
-o-lower alkenyl(c1-c8) branched.or unbranched, tetra­
hydrofuran, tetrahydrothiophene, or -cH2-K wherein K is 
cc1-c3) lower alkoxy, haloqen, tetrahydrofuran, tetra-
hydrothiophene or the heterocyclic rinq moiety: 

D 
-N/ ~E 

\ - I 
G-F 

wherein D, E, F and G are seiected from carbon or 
nitroqen and wherein the carbon atoms may be optionally 
substituted with halogen, cc1-c3)lower alkyl, hydroxy, 
-co-lower alkyl(c1-c3), CHO, (c1-c3)lower alkoxy, 
-co2-lower alkyl(c1-c3), and Ra and~ are as 
hereinbefore defined; R1 and R2 are independently 
selected from hydrogen, cc1-c3)lower alkyl, (c1-c3) 
lower alkoxy and haloqen; 
(c) a moiety of the formula: ----··-------- - ----- - ... ·-
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Ra 
I 

-N-COCHAr' 
I 
R• 

t \11111\ mill ·ID\\ l\1\1 l\ \II\ 
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wherein Re 11 selected from halogen, (c 1-cJ) 
lower alkyl, -0-lower alkyl(C 1-C1 ), OH, 

.,....a .. -S-(CH 2 ) 2-N 
'R • .. 

and Ra, ~ are as hereinbefore defined; 
Ar' is selected from the moieties: 

wherein X .i~ selected from o, s, NH, NCH3 , NCOCH3 ; 
wherein R5 is selected from hydrogen (c1-c3)lower 
alkyl, (c1-c3)lower alkoxy, and halogen; 
R7 is selected from hydrogen, lower alkyl(c1-c3), 
haloqen, O-lower alkyl(c1-c3) and CF3 ; 
R8 and R9 are independently selected from hydroqen, 
lower alkyl(c1-c3), -S-lower aikyl(C1-c3), haloqen, 
-NH-lower alkyl(C1-C3)1 -OCF3, -OH, -CN, -S-CF31 -N02, 
-NH2 , o-lower alkyl(C1-c3), · 
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0 

II 
-o-c;..(c1-c 1 ), 

and CF3 ; 
R11 is selected from hydroqen, haloqen, (c1-c3)lower 
alkyl, hydroxy, COC13, COCFJ, 

0 
II .,....•• -c-0-1 .. ., •••rt(c,-c1 ). -(CKa>,•....._, 

-«•.i.-o . -<••.1.-0 . _, •.. 1.-·8·· 

0 
II 

-C- lnu alllfl(C1-C1), 

CHO, and (c1-c3)loweralkoxy; q is one or two; 
R12 is selected from hydroqen, (c1-c3)lower alkyl, 
haloqen and cc1-c3)lower alkoxy; W' is selected from o, 
s, NH, N-lower alkyl(C1-c3), NHCO-lower alkyl(C1-c3) or 
Nso2-loweralkyl(C1-c3), and the pharmaceutically 
acceptabl~ salts thereof. 

4. A compound according to Claim 1 selected 
from those of the formulae: 

a ncl 

t!_ 
.{ ~-: 

. ': 
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R3 is the moiety: 

0 

u 
-CAr 

wherein Ar is the moiety: 

or ~·· x 
R7 

R6 is selected trom (a) moieties of the formula: 

T· T· T· T· T11 

-ICOAr', •COIAr'. -NCOCff2Ar•, -ICONAr', 

T· 
-1co-cca,).-•1•l•attr1: •CH 1 COAr •, 

.. _A 
-L ... -{+} . 

•' 

.. -¢•' f 'I ~ -•-so1 cH2 • 

•• 

-·-· 0 
i·ll-r-¢·~~ 

. 2 

hi~12 
-M-P 1-\:t=! J 

0 
II 

•• RI 

-NH-c-O-l•••r olkrt(c1-c1 ) 1tral1ht •r •r•••h•d. 
0 
ti 

-NH-C-lawer atkyl(C 1-c1 ) straight er branahed, 

-NHS01-low•r altrl(C 1-c1 ) stralght or bran••••· 

0 
II 

-NH-C-0-lowar alk••Jl(C 1-c1) atral9ht or branched, 

0 
II 

-NH-C-lawar alk••rl(C 1-c1) 1tral9ht or branahad, 

-NHSOa_-lon_! __ • ~·-•r I (c1-c,) 1t r• r1ht or ltruohd, 

--- ---------
! 

' ·, ~ j;. !i 
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wherein cycloalkyl is defined as c3 to c6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; Ra is independently 
selected from hydroqen, -CH3 , -c2H5, 

t 

-(CH2)q-O-lower alkyl(c1-c3), -CH2CH20H: q is one or 
two; 
~ is independently se~ected from hydroqen, -CH3 and 

-C2H5; 
~nd (b) a moiety of the formula: 

Rb 
I 

-N-COJ 
wherein J is Ra, lower alkyl(c1-c8) branched or 
unbranched, lower alkenyl(c1-c8) branched or unbranch­
ed, o-lower alkyl(C1-c8) branched or unbranched, 
-O-lower alkenyl(C1-c8 ) branched or unbranched, tetra­
hydrofuran, tetrahydrothiophene, or -CH2-K wherein K is 
cc1-c3) lower alkoxy, halogen, tetrahydrofuran, tetra­
hydrothiophene or the heterocyclic ring moiety: . 

D 
-N/ ~E 

\ - I 
G-f 

wherein D, E, F and G are selected from carbon or 
nitroqen and wherein the carbon atoms-may be optionally 
substituted with halogen, cc1-c3)lower alkyl, hydroxy, 
-co-lower alkyl(c1-c3), CHO, (c1-c3)1ower alkoxy, 
-co2-lower alkyl(C1-c3), and Ra and~ are as 
hereinbefore defined; R1 and R2 are independently 
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selected from hydroqen, (c1-c3)lower alkyl, cc1-c3) 
lower alkoxy and haloqen; 
(c) a moiety of the formula: 

0 

11 

Ra 
I 

-N-COCHA r' 
I 

•• 
wher•fn R0 11 11l1ct1d from halogen, (C 1-c1 ) 

lower alkyl, -0-lower alkyl(C 1 -c3). OH, 

-o-c-tower alkyl(C 1-c3 ).-S-lowtr alkyf(C 1-C 3 ), 

.,....a. ....-Rb 
-S-(CH 2) 2-N.....,

1 
, -NH{CH 2 )q-CON......._R 

• b 

and Ra' !\, are as hereinbefore defined; 
and Ar' is selected from the moieties: 

wherein X is selected from o, s, NH, NCH3, NCOCH3 ; 
R5 is selected from hydroqen (c1-c3)lower alkyl, 
(c1-c3)lower alkoxy, and haloqen; 
R7 is selected from hydroqen, lower alkyl(c1-c3), 
haloqen, o-lower alkyl(c1-c3) and CF3 ; 
R8 and R9 are independently selected from hydroqen, 

·lower alkyl(c1-c3), -s-lower alkyl(C1-c3), haloqen, 
-NH-lower alkyl(C1-C3)1 -OCF3, -OH, -CN, -S-CF31 -N02' 
-NH2, o-lower alkyl(C1-c3), 
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and CF3 ; 
R11 is selected from hydrogen, halogen, (c1-c3 )lower 
alkyl, hydroxy, COC13 , COCF3 , 

-(CH1).-0-lowtr alkJl(C,-Cs), 

0 
H 

-C-hHr alkrl(C1-c1). 

•(CHal,-~·~ 
CHO, and cc1-c3 )loweralkoxy; q is one or two1 R12 and 
R13 are independently selected from (C1-c3 )lower alkyl, 
hydrogen, halogen, amino, cc1-c3}lower alkoxy or 
(C1-c3)lower alkylamino: W' is selected from o, s, -NH, 
NH-lower alk.yl(C1-c3), NHCO-lower alkyl(c1-c3) or NSo2 
lower alkyl(C1-c3), and the ~harmaceutically acceptable 
salts thereof. 

ii;1;-.. ': 



5 

10 

15 

20 

25 

30 

35 

·····--·--····· ---·-------· --------~ -------------------

-----------

-329-

5. A compound accordinq to Claim 1 selected 
from those of the formulae: 

wherein m is one or two1 
R3 is the moiety: 

0 

II 
-CAr 

wherein Ar is the moiety: 

or 

11 

... l /fl 
~ .... -.· ~Mal • ... 

R6 is selected from (a) moieties of the formula: 
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.. .. .. .. ·~ J I I I I 
-NCOA r •. -CON Ar•. -NCOCH 2 Ar 1

, -NCONAr', 

-CH1COAr', 

10 -¢1

t I. '/ '\ 
-N-502 , 

at 

1' 

i·1i-r-¢~~ -N-P 0 

2 
12 

t·tt rA1
1 

-N-P ~J 
a2 

0 
II 

-NH-c-o-1ow1r atkyl(c,-c1 ) atral9ht or branoho4, 
0 

" -MH-C-lower alkrl(C1 -c1 ) 1tral9ht or branohed, 

-NHS02-lower alkyl(C 1-c1 ) atral9ht or branohed, 

0 
II 

-NH-C-0-lower alkenyl(C 1-c1 ) straight or ~ranched, 

0 
It 

-NH-C-lower alk1nyl(C1-c1 ) straight or branched, 

-NHS0 2-tower alkenyl(C 1-c1 ) atrolght or branched, 

wherein cycloalkyl is defined as c3 to c6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; Ra is ~ndependently 
selected from hydrogen, -cH3, -c2H5 , 

.·-------
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-(CH2)q-O-lower alkyl(C1-c3), -CB2CH20H; q is one or 
two; 
~ is independently selected from hydrogen, -CH3 and 

-C2H5; 
(b) a moiety of the formula: 

1s Rb 
I 

20 

25 

30 

35 

-N-COJ 
wherein J is Ra' lower alkyl(c1-c8) branched or 
unbranched, lower alkenyl(c1-c8) branched or unbranch­
ed, o-lower alkyl(c1-c8) branched or unbranched, 
-o-lower alkenyl(c1-c8) branched or unbranched, tetra­
hydrofuran, tetrahydrothiophene, or -CH2-K wherein K is 
(c1-c3) lower alkoxy, halogen, tetrahydrofuran, tetra­
hydrothiophene or the heterooyclic ring moiety: 

D 
-N/ ~E 

\ - I 
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, (c1-c3)lower alkyl, hydroxy, 
-co-lower alkyl(C1-c3), CHO, (c1-c3)lower alkoxy, 
-:co2-lower alkyl(c1-c3), ·and Ra and ~ are as 
hereinbefore definedi R1 and R2 are independently 
selected from hydrogen, (c1-c3)lower alkyl, (c1-c3) 
lower alkoxy and halogen; 
(c) a moiety of the formula: 
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Ra 
I 

-N-COCHAr' 
I 
Ro 

----- ---··-· --- ------ -

l lll\lll l\\I\' Ill\\ \\1\1 \l \II\ 
* C L M S * 

wherein Re 11 1el1cted from halogen, (c 1-c3) 

lower alkyl, -0-lower alkyl(C 1-c3), OH, 

0 
II 

-0-C-lower alky1(C 1-c3 ),-S-low1r alkyl(C 1-c3 ), 

,...a .. -S-(CH 2 ) 2 -N 
'R ' It 

and Ra' ~ are as hereinbefore defined; 
and Ar' is selected from the moieties: 

wherein X is selected fr01n o, S, NH, NCH3 , NCOCH3: 
R5 is selected from hydrogen, (c1-c3)lower alkyl, 
(c1-c3)lower alkoxy, and halogen; · 
R7 is selected from hydrogen, lower alkyl(C1-c3), 
halogen, o-lower alkyl(c1-c3) and CF3 ; 
R8 and R9 are independently selected from hydrogen, 
lower alkyl(c1-c3), -s-lower alkyl(C1-c3), halogen, 

-NH-lower alkyl(C1-C3)1 -OCF31 -OH, -CN, -S-CF3, -N02, 
-NH2 , o-lower alkyl(c1-c3), 
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and CF3 ; 
R11 is selected from hydrogen, halogen, (C1-c3)lower­
alkyl, hydroxy, COCl3, COCF3, 

0 
II 

-c- I nu f I kf I (C1•Cs) • 

CHO, and cc1-c3)loweralkoxy: q is one or two; and.W' is 
selected from o, s, NH, N-lower alkyl(c1-c3), 
NHCO-lower alkyl(C1-c3), or NS02-lower alkyl(C1-c3): 
R12 and R13 are independently selected from hydrogen, 
(c1-c3)lower alkyl, halogen, amino, (c1-c3)lower alkoxy 
or cc1-c3)lower alkylamino, and the pharmaceutically 
acceptable salts thereof. 

6. A compound accordinq to Claim 1 selected 
from those of the formula: 

--
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Y.........._ 
N 

-----

~-···\· ... 

n is one when m is one; and m is one or two when n is 

zero; 
R3 is the moiety: 

0 

II 
-Clr 

wherein Ar is the moiety: 

•• 
•• ~·· x or 

17 

R6 is selected from (a) moieties of the formula: 
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r· r· r· r· r~ 
-NCO.Ar•• •CONAr' • -NCOCH2 Ar' • -JICDNA r', 

-CH 2COlr', 

a. _A -Lo,\¥. 
•• 

i·11-r-¢·~~ -N-P 0 

2 
12 

0 
II 

-NH-C-O-lower alk71(C1-c1 ) 1tral9ht or branohod, 
0 
II 

-MH-C-lowor alkyt(C 1-c1 ) 1trat9ht or branched. 

-MHS0 2-lower alkyl(c 1-c1 ) 1tral9ht or branched, 

0 
II 

-NR-c-O-low•r alk1nyl(C 1-C1 ) 1tral9ht or branob1d, 

0 
II 

-NH-C-tower alk1nyl(Ct•C1 ) straight or branched, 

-NHSD 2-low1r alkenyl(C 1-c1) straight or branchad, 

wherein cycloalkyl is defined as c3 to c6 cycloalkyl, 
cyclobexenyl or cyclopentenyl; Ra is independently 
selected from hydrogen, -cH3, -c2H5 , 

--i -----

. ,~!;, !i 
• 'id>·· J'. : ' . 

J -·-.... "---....... _ ·-.. ·--. 
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• -ccHz>.-Q . 

-(CH2)q-o-1ower alkyl(C1-c3), -CH2CH20H; q is one or 
two; 
~ is independently selected from hydroqen, -CH3 and 

-C2H5; 
and (b) a moiety of the formula: 

Rb 
I 

-N-COJ 

wherein J is Ra, lower alkyl(c1-c8) branched or 
unbranched, lower alkenyl(c1-c8) branched.or unbranch-

. ed, o-lower alkyl(c1-c8) branched or unbranched, 
-a-lower alkenyl(c1-c8) branched or unbranched, tetra­
hydrofuran, tetrahydrothiophene, or -cH2-K wherein K is 
(c1-c3) lower alkoxy, haloqen, tetrahydrofuran, tetra­
hydrothiophene or the heterocyclic rinq moiety: 

D 
-N/ ~E 

\ - I 
G-F 

wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with haloqen, (c1-c3)lower alkyl, hydroxy, 
-co-lower alkyl(c1-c3), CHO, (c1-c3)lower alkoxy, 
-co2-lower alkyl(c1-c3), and Ra and~ are as 
hereinbefore defined; R1 and R2 are independently 
selected from hydroqen, (C1-c3)lower alkyl, (c1-c3) 
lower alkoxy and haloqen; 
(c) a moiety of the formula: 
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wherein 18 It ••lected from hal•t•n. (C 1-C1) 

lower alkyl, -o-lowor alkyl(C 1-C1 ). OH, 

0 
II 

-o-c-lo••r atkrl(C1-c1 ),-S-lowor alkrl(C1-c1 ) • 

....... -s-(CH1)z-N -. . It 

and Ra, Ri, are as hereinbefore defined; 
and Ar' is selected from the moieties: 

wherein X is selected from o, s, NH, NCH3 and NCOCH3 ; 
R5 is selected from hydrogen cc1-c3)lower alkyl, 
(c1-c3)lower alkoxy, and halogen; 
R7 .is selected from hydrogen, lower alkyl(C1-c3), 
halogen, o-lower alkyl(c1-c3) and CF3 ; 
R8 and R9 are independently selected from hydrogen, 
lower alkyl(c1-c3), -S-lower alkyl(c1-c3), halogen, . 
-NH-lower alkyl(C1-C3), -OCF3, -OH, -CN, -S-CF31 -N02, 
-NH2 , o-lower alkyl(c1-c3), 
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0 

II 
-o-c-(c,-c1 ). 

and cF3 ; 
R11 is selected from hydrogen, halogen, (C1-c3)1ower 
alkyl, hydroxy, COC13, COCF3 , 

0 
II /I• 

-c-0-IHU 1111J1(C1-C1>• -(Clla>.• ...... . 

_, ... 1.-0 . _, .. ,,.-0 . _, ... 1.-C·· 
-(CK1),-o-11w1r 1ltJl(C1-C~). 

0 
II . 

-C- IHu •UJl(C1-C1), 
F\ F\. 

-ca1-~ll • -ca1-li,f' 
r\ 

-(CH2 J,- \ _ _/u, , 

CHO, and (c1-c3)1ower alkoxy; q is one or two; 
R12 is selected from (c1-c3)lower alkyl, hydrogen, 
halogen, and cc1-c3)1ower alkoxy; W' is selected from 
o, s, -NH, N-lower alkyl(c1-c3), NHCO-lower 
alkyl(C1-c3)-, or Nso2-lower alkyl(C1-c3), and the 
pharmaceutically acceptable salts thereof. 

7. A compound according to Claim 1 selected 
from those of the formula: 

------
----------

:;; 
A:i ~~' ' ~ 
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wherein Y is -(cH2)n: n is one when m is one and m is 
two when n is zero: 
R3 is the moiety: · 

0 
II 

-CAr 

wherein Ar is the moiety: 

•• 
.. ·~ 

•' 
R6 is selected from moieties of the formula: 

f· f· f· T· T• 
-MCOAr'. -co•1r•. -KCOCl1Ar'. -ICOIAr•. 

T· 
-1co-ccv1>.-•1•l••ltyls -cH1COAr•, 

.. A 
.. !-... {y} . 

,s 

.. ~·· I 'I ~ 
-l-t01~Ht • 

,a 

j•"t-¢'~Q -1-P 0 

2 
al 

0 
II 

IO £¢11 

I 111 
..... , 'I ~Q. 

a1 

-1H-c-o-11wer •••11cc,-c1) str•te•t ,, •r•••••d. 
0 
II . 

-•H-C-l•••r oltrl(C1-C1 ) 1tra11•t ,, br•••••d. 
-•Hso1-lo••r alkyl(C1-c1) otr•l1ht er •r•••h1d, 

0 
. II 

-IK-c-O-lowor ••••art(c1-c1) atr•ttkt or •r•n••1d, 
0 
II 

-•H-c-11w1r •••••rl(C1-c1) 1tra11•r or •r•••••d, 

-HHSOa-•~~·r ····~Jl(Ct-Ca) •• , •••••• , ., ••••••• 
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R1 and R2 are independently selected from hydrogen, 
(c1-c3) lower alkyl, (C1-c3)lower alkoxy and halogen; 
wherein cycloalkyl is defined as c3 to c6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; Ra is independently 
selected from hydrogen, -CH3 , -c2B5 , 

-(cH2)q-O-lower alkyl(c1-c3), ?HaCH2oH; q is one or 
two; 
~ is independently selected from hydrogen, -cH3 and 
-c2u5 ; and Ar' is selected from the moieties: 

5 -R is selected from hydrogen, cc1-c3)lower alkyl, 
(c1-c3)lower alkoxy, and halogen; 
7 -

R is selected from hydrogen, lower alkyl(c1-c3), 
halogen, O-lower alkyl(C1-c3) and CF3 : 

R8 and R9 are independently selected from hydrogen, 
lower alkyl(c1-c3), -s-lower alkyl(c1-c3), halogen, 
-NH-lower alkyl(C1-C3)1 -OCF3, -OH, -CN, ~S-CF3, -N02, 
-NH2, o-lower alky1(c1-c3), 
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0 

II 
-o-c-(c,-c1 ), 

and CF3 ; 
R11 is selected from hydrogen, haloqen, (c1-c3)1ower 

alkyl, hydroxy, COCl31 COCF3, 

0 
II 

-c- lower a I lcr I (c,-c1 ) • 

CHO, (C1-c3)lower alkoxy and q is one or two: 
R12 is selected from (C1-c3)lower alkyl, hydrogen, 

haloqen, and (c1-c3)lower alkoxyJ W' is se~ected from 
o, s, -NH, N-lower a1kyl(C1-c3), NHCO-lower 
alkyl(c1-c3), or NS02-lower alkyl(c1-c3)J 

and the pharmaceutically acceptable salts thereof. 

8. A compound accordinq to Claim 1 selected 
from those of the formulae: 

---- ··-·- -----
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5 ~11 
Ru I 

•• 

and 

10 

R3 is the moiety: 

0 

II 
-CAr 

15 wherein Ar is the moiety: 

20 or 

R7 

R6 is selected from (a) moieties of the formula: 

25 

30 

35 
:; : 
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Ro R• '• Ro Rb I I I I I 
-MCOlr', -CONlr'. -RCOCH 1Ar'. -MCONAr', 

-CH 1 COAr', 
r· 

-NCO-(CH1 ).-c1cl•olkyl; 

.. A -Lo,-zv . 

0 
II 

Rz 

.. A 
-Lso2 ce2 \¥ 

·-. , .• z 

R 0 
1 ·11 

-N-P 

IJlllllJ llJlll lllJI 1111111 Jiii 
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-NH-C-O-lower alkyl(C1-c1 ) 1tralght or bronohed, 
0 
II 

-NH-C-lowor alk11(C 1 -c1 ) 1tralght or branohad, 

-NKS01 -lower alkyf(C 1-c1 ) atralght or bronohod, 

0 
II 

-RH-C•O-lowor alkanyl(C 1-c1 ) straight or branohed, 

0 
II 

-NH-C-tower alkenyl(C1-c1) atralght or branchad, 

-MHS0 1-lowor alk•nrl(C 1-C 1 ) 1tral9ht or branchod, 

whe~ein cycloalkyl is defined as c3 to c6 c:::Ycloalkyl, 
cyclohexenyl or cyclopentenyl; Ra is independently 
selected from hydrogen, .-ce3 , -c2H5 , 
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-(CH2)q-O-lower alkyl(c1-c3), -CH2cH20H; q is one or 
two; 

,. 

~ is independently selected from hydrogen, -CH3 and 

-C2H5; 
and (b) a moiety of the formula: 

wherein J is Ra' lower alkyl(c1-c8) branched or 
unbranch~d, lower alkenyl(c1-c8) branched or unbranch­
ed, o-lower alkyl(C1-c8) branched or unbranched, 
-O-lower alkenyl(C1-c8) branched or unbranched, tetra­
hydrofuran, tetrahydrothiophene, or -CH2-x wherein K is 
cc1-c3) lower alkoxy, halogen, tetrahydrofuran, tetra-
hydrothiophene or the heterocyclic ring moiety: 

D 
-N/ ~E 

\ - I 
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, (c1-c3)lower alkyl, hydroxy, 
-co-lower alkyl(c1-c3), CHO, (c1-c3)lower alkoxy, 
-co2-lower alkyl(c1-c3), and Ra and~ are as 
hereinbefore defined; R1 and R2 are independently 
selected from hydrogen, (c1-c3)lower alkyl, (c1-c3) 
lower alkoxy and halogen; 
(c) a moiety of the formula: 
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•• I 
-N-COCHAr' 

I 
a· • 

wherein R• la 11l1ct1d from haJ09tn, (c 1-c5) 

lower alkyl. -o-tower alkyl(C 1-c 5 ). OH, 

,..a. -S-(CH 2 ) 2-N ....... . • 

• 

and Ra, ~ are as hereinbefore defined; 
and Ar' is selected from the moieties: 

t 

wherein X is selected from o, s, NH, NCH3 and NCOCH3 ; 
R5 is selected from hydrogen (c1-c3)lower alkyl, 
(c1-c3)lower alkoxy, and halogen; 

R7 is selected from hydrogen, lower alkyl(C1-c3), 
halogen, o-lower alkyl(C1-c3) and CF3 ; 
R8 and R9 are independently selected from hydrogen, 
lower alkyl(c1-c3), -S-lower alk.y1(c1-c3), halogen, 

-NH-lower.alkyl(Cl-CJ)' -OCF3, -OH, -CN, -S-CF3, -N02' 
-NH2, o-lower alkyl(c1-c3), 

, 
/ 
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tr 

and CF3; 
R11 is selected from hydrogen, halogen, (c1-c3 )lower 
alkyl, hydroxy, COCl3, COCF3, 

0 
II 

-c- 1 owu a 1ty1 (c,-c.> • 

-(••.>,-·~~ 

" -(CH2),- N NR 4 
'--' 

CHO, and (c1-c3 )loweralkoxy; q is one or two; R12 and 
R13 are independently selected from cc1-c3 )lower alkyl,· 
hydrogen, halogen, amino, cc1-c3 )·lower alkoxy or 
cc1-c3)lower alkylamino1 W' is selected from o, s, -NH, 

NH-lower alkyl(c1-c3), NHCO-lower alkyl(c1-c3) or Nso2 
lower alkyl(c1-c3), and the pharmaceutically acceptable 
salts thereof. 

-----

.; 

I 
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9. A pharmaceutical composition useful for 
treatinq diseases characterized by excess renal re­
absorption of water as well as congestive heart 
failure, liver cirrhosis, nephrotic syndrome, central 
nervous system injuries, lunq disease and hyponatremia 
in a mammal comprisinq a suitable pharmaceutical 
carrier and an effective amount of a compound of Claim 
1. 

10. A method of treatinq diseases 
characterized by excess renal reabsorption of water as 
well as conqestive heart failure, liver cirrhosis, 
nephrotic syndrome, central nervous system injuries, 
lunq disease and hyponatremia in a mammal comprisinq 
administerinq 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: 

Y........._ /O~ 
N ' E 

)-=t 
A-B 

wherein Y is a moiety selected from1 -cc~2 >n- wherein n 
is an inteqer from o to 2, 

0 
I 

~CHloweralkyl(C 1 -C 3 ) and 
11 

-c-

A-B is a moiety selected from 

and -N-(CH 2 ) -
I m 
R3 

lii111Ji11~ 
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wherein m is an inteqer from 1 to 2 provided that when 
Y is -(CH2)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 -(CH2)n- and n is 2, m may not be two; 
the moiety 

represents: (1) fused phenyl or fused substituted 
phenyl optionally substituted by one or two substitu­
ents selected from cc1-c3)lower alkyl, haloqen, amino, 
(c1-c3 )lower alkoxy or cc1-c3)lower alkylamino; (2) a 
5-membered aromatic (unsaturated) heterocyclic rinq 
havinq one heteroatom selected from o, N and S; (3) a 
6-melllbered aromatic (unsaturated) heterocyclic rinq 
havinq one nitroqen atom; (4) a 5 or 6-membered aroma­
tic (unsaturated) heterocyclic rinq havinq two nitroqen 
atoms; (5) a 5-membered aromati~ (unsaturated) hetero­
cyclic rinq having one nitrogen atom together with 
either one oxyqen or one sulfur atom1 wherein the 5 or 
6-membered heterocyclic rinqs are optionally substitut­
ed by (C1-c3)lower alkyl, halogen or (c1-c3 )lower­
alkoxy; 
the moiety:. 

D .........._N_..... ~E 

)=t 
is a five membered aromatic(unsaturated) fused nitrogen 
containing heterocyclic ring wherein D, E and F are 
selected from carbon and nitroqen and wherein the 
carbon atoms may be optionally substituted by a 
substituent sel~c;:te~·-·~!om haloq~ (c1 -c3 ) lower alkyl, 
hydroxy I -----· _ ---·--· 

Ll' ··: 

~i 
r 
': 

··-- .. - .... _£. 
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0 

11 
-C-lower alkyf (C 1-c 3 ), 

-CHO, amino, cc1-c3)loweralkoxy and {C1-c3)lower alk.yl-
amino; 
R3 is a moiety of the formula 

0 
I J 

-c-Ar 

wherein Ar is a moiety selected from the group consist­
ing of 

Rs 

~ -O·· , and 
H 

. R7 \ 4 
R 

Rs 

--o-·· x 

wherein X is selected from o, s, NH, NCH3 and NCOCH3 ; 
R4 is selected from hydroqen, lower alkyl(C1-c3), -co­
lower alkyl(c1-c3), 

:----------------
_, 
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fl 

R1 
a1 

co t 
S0 2-

R2 
R2 

-so2lower alkyl(c1-c3); R1 and R2 are independently 
selected from hydrogen, cc1-c3)lower alkyl, 
cc1-c3)lower alkoxy and halogen; 
R5 is selected from hydrogen, cc1-c3)lower alkyl, 
cc1-c3)lower alkoxy and halogen; 
R6 is selected from (a) moieties of the formula: 



5 

10 

15 

20 

25 

30 

35 

R
0 R8 I I 

-NCOAr', -CONAr', 

-CH 2 COAr •, 

•• 
Ra _A -Lo.\¥ . 

0 
II 

Rt 

--------------. 
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R 0 
1 ·11 

-N-P 

-NH-C-0-lower alkyl(C 1-c1 ) straight or branched, 
0 
II 

-NH-C-lower alkyl(C 1-C1 ) 1traJght or branched. 

-NHS0 2 -lower alkyl(C 1-c1 ) 1trafght or branched, 

0 
11 

-NH-C~O-lower alkenyl(C 1-c1 ) straight or branched, 

0 
II 

-NH~C-lower alkenyf (C 1-c 1 ) straight or branched, 

-NHS0 2 -lower alk•nrl(C 1-c1 ) straight or branched, 

------·----·--·-·· 
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wherein cycloalkyl is defined as c3 to c6 cycloalk.yl, 
cyclohexenyl or cyclopentenyl: Ra is independently 
selected from hydrogen, -CH3 , -c2H5 , 

I\ 
-(CH 2 ) -N 0 

• C( \____./ 

-(cH2)q-o-lower alkyl(C1-c3), -cH2ca2oH, q is one or 
two: 
Ri, is independently selected from hydrogen, -CH3, and 
-c2H5: and (b) a moiety of the formula: 

wherein Ar' is selected from moieties of the formula: 

-&·· 
•• 

•• 
~·· 

ond 

I 
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wherein W' is selected from o, s, NH, N-lower alkyl­
(C1-c3) NHCO-lower alkyl(c1-c3 ) and NS02 lower alkyl­
(c1-c3); 
R7 is selected from hydroqen, lower alkyl(c1-c3 ), 

haloqen, o-loweralkyl(c1-c3) and CF3 ; 

R
8 and R9 are independently selected from hydroqen, 

lower alkyl(c1-c3 ), -s-lower alkyl(c1-c3 ), haloqen, 

-NH-lower alkyl(C1-C3),-0CF3, -OH, -CN, -S-CF3, -N02' 
-NH2 , o-lower alkyl(c1-c3), 

0 

II 
-o-c-cc,-c1 ). ,_ ..... . 

and CF3 ; and 
R10 is selected from hydrogen, halogen and lower alkyl­
cc1-c3); which comprises reactinq a compound of the 
formulae: 

and 

with a compound of the formula: 

0 
II 

Ar-C-Q 

wherein Q is a haloqen or an activatinq qroup, which 
results from conversion of an aryl carboxylic acid to a 
mixed anhydride or from activation with a peptide . 
coupling reaqent, to qive compounds of the Formula I. 

-----~-------- -----

.' i. 
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12. The compound according to Claim 1 
N-[4-(SH-pyrrolo[2,1-c][1,4]benzodiazepin-10(11H)­
ylcarbonyl)phenyl]-2,4-dichlorobenzamide. 

13. The compound accordinq to Claim 1 
N-[4-(SR-pyrrolo[2,l-S][1,4]benzodiazepin-10(11H)-yl­
carbonyl)-3-chlorophenyl]-S-fluoro-2-methylbenzamide. 

14. The compound accordinq to ClaiJl 1 -- -----­

N-[4-[ [3-[ (dimethylamino)methyl]-SH-pyrrolo[2, 1-g] [1,4] 
benzodiazepin-10(11B)-yl}earbonyl]-3-chlorophenyl]-5-
fluoro-2-methylbenzamide. 


