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32,169-01

Title: IRICYCLIC BENZAZEPINE VASOPRESSIN
ANTAGONISTS
1., Field of the Invention '

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

2. Backaround 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 through two well defined recep-
tor subtypes: vascular V, and renal epithelial vV, re-
ceptors. Vasopressin-induced antidiuresis, mediated by
renal epithelial v, receptors, helps to maintain normal
plasma osmolarity, blood volume and blood pressure.

Vasopressin is involved in some cases of con-
gestive heart failure where peripheral resistance is
increased. vy antagonists may decrease systemic
vascular resistance, increase cardiac output and pre-
vent vasopressin induced coronary vasoconstriction.
Thus, in conditions with vasopressin induced increases
in total peripheral resistance and altered local blood
flow, Vl-antagonists may be therapeutic agents.
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vl antagonists may decrease blood pressure, induce
hypotensive effects and thus be therapeutically useful
in treatment of some types of hypertension. _

The blockade of V, receptors is useful in
treating diseases characterized by excess renal re-
absorption of free water. Antidiuresis is regulated by .
the hypothalamic release of vasopressin (antidiuretic
hormone) which binds to specific receptors on renal
collecting tubule cells. This binding stimulates
adenylyl cyclase and promotes the cAMP-mediated incor-
poration of water pores into the luminal surface of
these cells. v, antagonists may correct the fluid re-
tention in congestive heart failure, liver cirrhosis,
nephrotic syndrome, central nervous system injuries,
lung disease 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 bio-
chemical and pharmacological effects of the hormone,
antagoniéts of vasopressin are expected to be thera-
peutically useful in the treatment and/or prevention of
hypertension, cardiac insufficiency, coronary vaso-
spasm, cardiac ischemia, renal vasospasm, liver
cirrhosis, congestive heart failure, nephrotic
syndrome, brain edema, cerebral ischemia, cerebral
hemorrhage-stroke, thrombosis-bleeding and abnormal
states of water rentention.

.The following prior art references describe
peptide vasopressin antagonists: M. Manning et al., J,
Med. Chem., 35, 382(1992); M. Manning et al., J. Med.
Chem., 35, 3895(1992); H. Gavras and B. Lammek, U.S.
Patent 5,070,187 (1991); M. Manning and W.H. Sawyer,
U.S. Patent 5,055,448(1991); F.Er aAli, U.S. Patent
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4,766,108(1988); R.R. Ruffolo et al., Drug News and
Perspective, 4(4), 217, (May)(1991). P.D. Williams et
al., have reported on potent hexapeptide oxytocin anta-
gonists [J. Med. Chem., 35, 3905(1992)] which also ex-
hibit weak vasopressin antagonist activity in binding
to v, and V, receptors. Peptide vasopressin antago-
nists suffer from a lack of oral activity and many of
these peptides are not selective antagonists since they
also exhibit partial agonist activity.

Non-peptide vasopressin antagonists have re-
cently been disclosed, Y. Yamamura et al., Science,
252, 579(1991); Y. Yamamura et al., . col,
105, 787(1992); Ogawa et al., (Otsuka Pharm Co., LTD.)
EP 0514667~A1; JP 04154765-A; EPO 382185-A2;:; and
WO9105549. Ogawa et al, (Otsuka Pha:m. Co.) EP 470514A
disclose carbostyril derivatives and pharmaceutical
compositions containing the same. 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, EP 0533240A; K. Gilbert et al., EP 0533243A.

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

The present invention relates to novel
tricyclic derivatives which exhibit antagonist activity

at V, and/or V, receptors and exhibit in vivo
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vasopressin antagonist activity. The compounds also
exhibit antagonist activity at oxytocin receptors.
SUMMARY OF THE TINVENTION
This invention relates to new compounds
selected from those of the general formula I:

Ry
Y
A—B - Ry .

Formula |

wherein Y is (cnz)n, O, S, NH, RCDCHs, N-lower alkyl
(cl-cs), CH-lower alkyl(cl—c3), CHNH-lower alkyl

(cl-cs), CHNHZ, CHN{[lower alkyl (c1°c3)]2' CHo-lower
alkyl(cl-ca), CHS-lower alkyl(cl-cs), or the moiety:

0
Il
—Ca

wherein n is an integer from 0-2;
A-B is

-(ca,).-% or %-(3"3).~
L R

wherein m is an integer from 1-2, provided that when Y
is -(CHZ)n- and n=2, m may also be zero and when n is _
zero, m may also be three, provided also that when Y is
-(CH,) - and n is 2, m may not also be two.
R, is hydrogen, halogen (chlorine, bromine, fluorine,
iodine), OH, -S-lower alkyl(C,-C,), —SH, -SO lower
alkyl(cl-c3), -soz-lower alkyl(cl-c3), -CO-lower
alkyl(cl-c3), -CF3; lower alkyl(cl-c3); O-lower )
alkyl(C,~C;), -NO,, -NH,, -NHCO lower alkyl(C,-C,),
-N-{lowver alkyl(cl-CB)]z, -soznu H -SOZNH lower alkyl
_(cl-c3) or -sozN[lower alkyl (cl—c3)]2:,
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R2 ?s hydrogen, Cl, Br, F, I, -OH, lower alkyl(cl-ca),
O-lower alkyl(cl-ca), or R1 and R2 taken together are
methylenedioxy or ethylenedioxy;

R, is the moiety:

0
]
-CAr

wherein Ar is a moiety selected from the group

: ) - Ry :
O T W
Ry Ry

and X is 0, S8, -Ncnzf or -N-COCH3:

R4 is hydrogen, lower alkyl(cl-c3); =-CO-lower alkyl
(cl-cs): phenylco, phenylsozz toly1802: sozlower alkyl
(cl-c3);.or moieties of the formulae:

O B

5 is hydrogen, -cn3, -czns, cl, Br, F, -O-CHa, or
-0-C Hg:
R6 is selected from (a) moieties of the formula:
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--rcoir‘._-cor-‘r'. ?CO¥4Ar2 -?CO(CH,).-eyeloalkyl.

nl Rl nl RC Rl
: . R
R 2
=NCOCH,Ar ", 2 .
{ —M-so, . nlc-so,cu3 .
. : Ry: )
[ Ry Ry

O] {@]

-uso,-n.-.r alkyl(c,-C,), -fsoz-lo-.r alkcnyl(C,-c|)

wherein cycloalkyl is defined as C, to c cycloalkyl,

cyclohexenyl or cyclopentenyl; R. is hydxtnnnu, cné,
czns, moieties of the formulae:

R
-(cn,).-u<n. . -(cu,),-uC) ORI S
b

~(CHy) - N _' 0
\/

(CH ) 90-lower alkyl (cl-c3) or -CH,CH ,0H; q is one or
two; Rb is hydrogen, CH or c H
(b) a moiety of the formula'
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where R2 is as hereinbefore defined:
(c) a moiety of the formula:

Rb -
l .

-N-COJ

wherein J is R « lower alkyl(c ) branched or
unbranched, 1ower alkenyl(c ca) hranched or unbranch-

- ed, O-lower alkyl(C -ca) branched or unbranched,

-0-lower alkenyl(cz-cs) branched or unbranched, tetra-
hydrofuran, tetrahydrothiophene, or -CHZ-K wherein K is
halogen, =-OH, tetrahydrofuran, tetrahydrothiophene or
the heterécyclic ring moiety:

wherein D, E,.F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (cl—cs)lower alkyl, hydroxy,
-CO~-lower alkyl(cl-c3), CHO, (cl—c3)1ower alkoxy,
-coz-lower.alkyl(cl-c3), and Ra and Rb are as
hereinbefore defined:;

(d) a moiety selected from those of the formulae:



s . 'l'c .
-n-coanr' .
ut
0
] .
~0-C-lower alkyl{C,~C5),-S-lower alkyl(c,~Cy4),
10 ' _
/R. /l. /R.
-S-(CH:):-H\ R -NH(CH:)‘-GOH\ -NH(CH,)‘-CON\
R‘ ] l‘.. ’ . R.
i
s
—0-(0"2)3N\.
15 »
vherein R, is selected from halogen, (€,—C;) lower
alkyl, -O-lower alkyl(cl-cs) and OH, Ry is as
hereinbefore defined;
20 Ar’ is a moiety selected from the group

P

4

Lo g 4

30
R7 is hydrogen, -CH3, 'C2H5' ¢l, Br, F, -OCHB, -oc2 5
or _-CF3 H
Ry and R, are independently hydrogen, lower alkyl

(cl-cs): O-lower alkyl(cl-c3): S-lower alkyl(cl-ca),
~CF,, —-CN, -OH, =SCF,, —OCF,, halogen, Noz,'amino or NH
35 lower alkyl(C,-C,) ;
Rlo'is halogen, hydrogen or lower alkyl(cl—c3): W’ is
0, S, NH, N-lower alkyl(cl-cs), NCO-lower alkyl(cl-c3)

or Nsoz—lower alkyl(cl-cs).
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representsE (1) fused phenyl or fused substituted
phenyl optionally substituted by one or two substi-
tuents selected from (cl-ca) lower alkyl, halogen,
amino, (cl-c3) lower alkoxy, or ‘C1°c3) lower alkyl-
amino; (2) a 5-membered aromatic {unsaturated)
heterocyclic ring having one hetercatom selected from
O, N or S; (3) a 6-membered aromatic {(unsaturated)
heterocyclic ring having one nitrogen atom; (4) a 5§ or
6-membered aromatic (unsaturated) heterocyclic ring
having two nitrogen atoms; (5) a 5-membered aromatic
(unsaturated) heterocyclic ring having one nitrogen
atom together with. either one oxygen or one sulfur
atom; wherein the 5 or 6-membered heterocyclic rings
are optionally substituted by (C,-C3) lower alkyl,
formyl, a moiety of the formula:

,/’Rb

N

Rb
halogen or (C,-C,) lower alkoxy. For example, the
fused heterocyclic ring may be represented by furan,
pyrrole, pyrazole, thiophene, thiazole, oxazole,

(CHy) N

. imidazole, pyrimidine or pyridine ring which may be

substituted or unsubstituted. -
DETAILED DESCRIPTION OF THE INVENTION

Within the group of the compounds defined by
Formula I, certain subgroups of compounds are broadly
preferred. Broadly preferred are those compounds

wherein R, is a moiety:

0
]
-CAr

and Ar is selected from the moiéty:
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wherein RS' R6 and R7 are as hereinbefore defined.

Especially preferred are compounds wherein 83
is the moiety:
o . -
I
=CAr

ard Ar is selected from the moiety:

Rg
Ry
R6 is NﬁCOAr' and Ar’ is
R
R ’ Re

Ry
Ry

wherein 1!8,'12.9 and W’ are as hereinbefore defined.

Also especially broadly preferred are
compounds wherein Y in Formula I is -(cnz)n- and n is
zero or one; A-B is

. |
A BRI (G
Rs - Rs
and R,, Rs' Rc, Ry, RB' R9 and R1° are as hereinbefore

defined; and m is an integer from 1-2.
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. The most broadly preferred of the compounds
of Formula I are those wherein Y is -(CHz)n- and n is
one; A-B is

"4

-(cﬁ,)_-u or a-(cu,),- s mols
13 ls one or two
R, is_the moiety:
0
| .. -
=CAr
Ar . is
Ry
O
Ry
R6 is

-?COAP' ar -?COC",I" s

-cog-lr'..~?co(cn,),-cyolollkyl,.
R R, :

and Ar’ is a moiety:

Cycloalkyl and W’/ are as previously defiped and Ry and
R9 are preferably ortho CF3, cl1, OCH3, CH3, SCH3 or
OCF, substituents or Ar’ is a disubstituted derivative
wherein R, and Ry are independently Cl, OCH,, CH,.

The most highly broadly preferred of the com-
pounds of Formula I are those wherein Y is -(CH,) -, n
is zero or one and
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the mclity b4 (:)

represents a fused phenyl, substituted phenyl, thio-

phene, furan, pyrrole or pyridine ring;
A-B is

I
-=(CH,) =N

I
or T'(c”z)m‘
Rs ' Rs
m is one when n is one and m is two when n is zero;
R, is the moiety:

=CAr
wherein Ar is

and Rg is selected from the group
" "
-NCOATr', —~NCOCH,Ar"'

where Ar’ is selected from the group
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r
and Ra' Rb' Rl, R:' RA, RS, Rs, Rv! Rs, R9 apd W’ are
as previously defined. _
‘ Most particularly preferred are compounds of

the formulae:

and

wherein m is an'integer one or two; R, and R, are as
previously defined;
R, is the moiety:

0
1]
-CAr

wherein Ar is selected from moieties of the formulae:

is

~NCOAr', —CON-Ar', NCO(CH,) cycloalkyl,
| 27n

o ] Re
=NCONAr', NCOCH,Ar', =CH,C0Ar";

wherein cycloalkyl is defined as C;-C¢ cycloalkyl,
cyclohexenyl or cyclopentenyl and wherein Ar’ is
selected from the moieties:
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Rg
Rg
- R’.
Ra is independently selected from hydrogen, CH3for
-czns: and Rs, R7, RB' Rg, R10 and W/ are as herein-
before defined.

Compounds of this invention may be prepared
as shown in Scheme I by reaction of tricyclic deriva-
tives of Formula 3a and 3b with a substituted or un-
substituted 4-nitrobenzoyl chloride 4 to give the
intermediates Sa and 5b. Reduction of the nitro group
in intermediates 53 and 5b gives the 4-aminobenzoyl

- derivatives 6a and 6b. The reduction of the nitro

group in intermedjates Sa and 5b may be carried out.
under catalytic reduction conditions (hydrogen-Pd/C:
Pd/C- hydrazine-ethanol) or under chemical reduction
conditions (snCl,-ethanol; Zn-acetic acid; Tic13) and
related reduction conditions known in the art for con-
verting a nitro group to an amino group. The condi-

" tions for conversion of the nitro group to the amino

group are chosen on the basis of compatibility with the
preservation of other functional groups in the mole-
cule.

Reaction of compounds of Formula 6a and 6b
with aroyl chloride or related activated aryl car-
boxylic acids in solvents such as chloroform, dichloro-
methane, dioxane, tetrahydrofuran, toluene and the like
in the presence of a tertiary base such as triethyl-
amine and diisopropylethylamine or pyridine and the
like, affords the compounds 8a and 8b which are vaso-
pressin antagonists.
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Scheme 1
Y Y
20 10/
(g.z)....r Rz ) ’ . {en, ), Rz.
H .
3a 3b
cl 0
Ry R,
NO,
4
R
Ry Ry
Y Y
ZO ZO
(euy) — R, [ ictada "2
0
0
R R
Ry R, 5 7
N
NO, 02
Sa 5b
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(- ont’
Ry
Y.
zo ZO
(oNy) — —(C¥3) Ry
6o Ar’coci 5b
Ar*CH,COC! -
eyeloalkyl(CH,),cOCI
Ar'NCoOCI
LA
Ry
5 ﬁ{& Ro¢
(eNy) n—(CNy ) Rz
o -
Rg Ry
L
8a 8b

Rg = NHCOAr® ; -NHCO?Ar : ~NHCO(CH,) eycloalkyl;

~NHCOCH Ar Ry
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Reaction of tricyclic derivatives of Formula
6a and 6b with either a carbamoyl derivative 9 or a
ispcyanate' derivative 10 gives compounds (Scheme 2) -of
FPormula lla and 1lb which are vasopressin antagonists

of Formula I wherein Rs is

and Rh is H, CH3 or czﬂs.
Scheme 2

v

Y.

-NHCO?lr'

Ry

or
O=C=NATr"
10
Ry

(c!lz).'—-l Rz

NHCONATF'’

Ry

11a

Ry
Y
10
N—(CH, ) R,
0
Rs R;
NHCONATFP'
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. Reaction of tricyclic derivatives of Formula
6a and g6b with arylacetic acids, activated as the acid
chlorides 12, anhydrides, mixed anhydrides or activated
with known activating reagents, gives compounds 13a and
13b (Scheme 3). '
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Scheme 3
] Sb-
———— Iol —
Cl-C—CH,Ar"
12
R, Ry
Y Y
20 10
(eNy) ¥ Ry —(ety)a Ry
0
o |
R R,
Ry Ry s
NHCOCH, Ar’
NHCOCH, A" HCOCH Ar
13a 13b
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The compounds of Formula I wherein Y, A-B, Z,
R,/ R, and R, are as defined and the aryl of R, (—COAr)

“

may be prepared, as shown in Scheme 4, by reacting an
activated ester of the indole-5-carboxylic acids 14
with tricyclic derivatives 3a and 3b. The indole-5-
carboxylic acids 14 may be activated by preparing the

.anhydride, a mixed anhydride or reacting with diethyl

cyanophosphonate, N,N-carbonyldiimidazole or related
peptide coupling reagents. As an example, the deriva-
tive 15 may be prepared by the reaction of acid 14 and
N,N-carbonyldiimidazole in tetrahydrofuran; the solvent
is removed and the derivative reacted with 3a or 3b at
100°C to 120°C without a solvent. Alternatively, 3a
and 3b may be reacted with 15 in a solvent such as
toluene or xylene at reflux temperatures. The
activating reagent for the indole acids 14 is chosen on
the basis of its compatibility with the 84 group and
its reactivity with the tricyclic derivatives 3a and 3b
to give the vasopressin antagonists 16a and 16b.
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»
|
R‘ -
0 -
|
N
|
15 R4
v
Ry
v .
10
n—(eily), Ry
0
|
N
|
Re
16b
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The compounds of Formula I wherein Y, A-B, 2,
Ri, Rz,and R, are as defined and the R, (-COAr) aryl
group is )

wherein R6 is

may be prepared as shown in Scheme 5 by first reacting
the derivatives 8a and 8b with sodium hydride or
similar reagents to form the amide anion and then
reacting the anion with a dialkoxyphosphoryl chloride
to give the intermediates 17a and 1;&. Reaction of
these intermediates with sodium or lithium azide gives
the products 18a and 18b. '
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0
I

v

(Cly )~

-

N=C

-22-

che 5

Ar’ 1

@lz .

ceuy

el

o
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Alternatively, the products 18a and 18b may
be prepared by coupling tetrazole derivatives of the
Formula 19 with tricyclic derivatives 3a and 3b (Scheme
6). The tetrazole carboxylic acids are activated for
coupling to the tricyclic compounds 3a and 3b by
reaction with peptide coupling reagents, by conver-
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sion to the acid chlorides, anhydrides or mixed

anhydrides.
) Scheme 6
39 HO O 3b
RZ

v
N;:N/

v v

18a 19 18b
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As an alternative method for synthesis of

compounds of this invention as depicted in Formula I
wherein ¥, A-B, R;, Ry, and Z are as previously defined
and R, is .

0

H

-CAr
is-the coupling of aryl carboxylic acids 20a with the

tricyclic derivatives 33 and 3b as shown ih Scheme 7.
The aryl carboxylic acids are activated for

" coupling by conversion to an acid chloride, bromide or

anhydride or by first reacting with an activating re-

" agent such as N,N-dicyclocarbodiimide, diethyl cyano-

phosphonate and related "peptide type" activating re-
agents. The method of activating the acids 20a for
coupling to the tricyclic derivatives 3a and 3b is
chosen on the basis of compatibility with other sub-
stituent groups in the molecule. The method of choice
is the conversion of the aryl carboxylic acids 20a to
the corresponding aroyl chloride. The aryl acid
chlorides 20 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. Alternatively, the aroyl -
chlorides, prepared from the aryl carboxylic acids 20,
may be reacted with derivatives 3a and 3b in pyridine
with or without 4-(dimethylamino)pyridine to give
derivatives 21a and 21b.

In general, when the aryl carboxylic acids
are activated with N,N-carbonyldiimidazole and othér
“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 (100°¢ to 150°c).
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Scheme 7
3 . ﬁ ' 35
ArC=~CI
20
whereln Ar Is as
previeously defined
 J - J
. R
Ry . Y. !
Y.
) 4
10 O .
(eny) —n Ry (€43 2
0
o
Ar Ar
21a 21b
“s — .5
Ar = Ar'CO? , ar'cu,cor
Rl .I
: Ry : Ry
Rs Rs
cycloulkyl(ﬂ!,),tbf‘@ « Ar’COCH,
) R,
Rs R, Ry R,
Ar'-?CO? ' Ar'-RCO
]
l. R. R.
R, R,

R, oand R, are H, CHg or C,oHg
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) The starting materials 3a and 3b in Scheme 1
can be made by literature methods. For example, inter-

mediate 6,11-dihydro-5H-dibenz[b,e]azepines and

substituted derivatives are prepared according to
literature procedures: L. H. Werner, et al., J. Med.
Chem., 8, 74-80 (1965); A.W.H. Wardrop et al., J. Chen.
Soc. Perkins Trans I, 1279-1285 (1976).

Substituted 5,11-dihydrodibenz[b,elazepin-~6-
one are prepared by literature procedures: J. Schmutz
et al., Helv. Chim. Acta., 48, 336 (1965); and reduced
to substituted 6,11—dihydro-5H-dibenz[b,e]azepinés with
lithium aluminum hydride, diborane, diborane-dimethyl-
sulfide and agents known to reduce an amide carbonyl to
a methylene group. Intermediate 10,11-dihydrodibenz[b,
£1[1,4)thiazepines are prepared by literature proce-
dures ~ for example, see K. Brewster et al., J. Chem.
Soc. Perkin I, 1286 (1976). Reduction of either
dibenz{b,f][1,4]oxazepines [A.W.H. Wardrop et al., J.
Chem. Soc. Perkin Trans. I, 1279 (1976)] and
dibenz[b,f][1,4]oxazepin~11(10H)-ones and dibenz-
[b,£]1[1,4]thiazepin-11(10H)-ones - J. Schmutz et al.,
Helv. chim. Acta, 48, 336 (1965); may be carried out
with lithium aluminum hydride in inert solvents such as
dioxane and the like. The tricyclic 6,7-dihydro-5H-di-
benz{b,d}azepine intermediates of Formula 30 may be
prepared by the literature procedures: T. Ohta et al.,
Tetrahedron Lett., 26, 5811 (1985): Wiesner et al., J.
Amer. Chem. Soc., 77, 675 (1955); or derivatives may be
prepared by coupling procedures illustrated in Scheme
8. The reduction of nitro compounds of structure type
31 followed by ring closure, affords lactams 32 which
are reduced to give tricyclic azepines of Formula 33.

5,11~Dihydro-6H-pyrido[3,2~¢] [1]benzazepines
are prepared by literature procedures - J. Firl et.
al., Liebias Ann. Chem. 469, (1989). Tricyclic
1,2,3,4~tetrahydropyrazolo[4,3-¢c][1]benzazepines are
synthesized as described in the literature - G.
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Palazpino et. al., J. Heterocyclic Chem., 26, 71
(1989) . . i
Scheme 8

R
1
Ry

»h o O3S

1

@uuco BHy . s(cu,): '_ﬂl-(ﬂl;)z-@‘
22 : - . 23 z

) e Q

N Ar°Ncoct N

eycliealkyl(CH,) COC)
. ‘ Ryq = Ar*=, Ar'=CHy- Ar’'NH-
eysloalkyi(CH,) ~

v

2
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(1) Wy, Pdzc

(2) Ring clo-:
0-alkyl :

1

- —

(1) rasc, H,

{(2) ring elesure

R, ' Ry
"2 LAN "2
2 O ;:; ' oL
N
H o H
32 33
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Tricyclic intermediates 42 for the synthesis
of selected vasohressin-antagonists of this invention
wherein ¥ in Formula I is -CH,- and m is one, may be
prepared as shown in Scheme 9. Suitable l1-nitro-2-

‘chloro or 1~nitro-2-bromo heterocycles 35 undergo

halogen exchange when reacted with an alkyllithium
reagent such as t-butyllithium, s-butyllithium or
n-butyllithium to give intermediates 37 which react
with anhydrides of Formula 38. Ry, is tert-butyl,
secondary butyl, n-butyl, 2,6-dimethylpiperidine or a
hindered non-nucleophilic dialkylamine. The nitro
products 39 are reduced with hydrogen and a suitable
catalyst or chemically reduced (Zn-acetic acid, Ti013
etc.) to the amino intermediates 40. Ring closure to
the cyclic lactams 41 is conveniently carried out by
heating in xylene or an inert solvent at 100°¢ to
200°C. The cyclic lactams of structure type 41 are
readily reduced by diborane in tetrahydrofuran,
diborane-dimethylsulfide in tetrahydrofuran or lithium
aluminum hydride in a suitable solvent such as dioxane
to give the tricyclic compounds 42.
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38, Ry,-R
o Ry
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Hy COH
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v —_—
[ Ry
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Alternatively, as shown in Scheme 10, some of
the tricyclic derivatives of structural type 42 may be
prepared by "palladium” type coupling or “coppéf"
induced coupling of halogenated derivatives 43 to give
tricyclic lactams 44. Reduction of the lactam carbonyl
éroup gi#es the intermediates 42. Coupling of halogen
derivatives 45 to effect ring closure with activated
copper or "palladium® type reagents which induce aryl
coupling gives lactams 46. Diborane reduction of
lactams 46 gives derivatives 47. Ullmann cross-
couplings of halogenated heterocycles and 2-bromo-
nitrobenzenes and related cross-couplings by low valent
palladium species such as [Pd(PPh3)4] and PGCIZ(PPha)2
are known synthetic procedures; N. Shimizu et al.,
Tetrahedron Lett. 34, 3421 (1993) and references
therein; N. M. Ali et al., Tetrahedron, 37, 8117 (1992)
and references therein; J. Stavenuiter et al., Hetero-
cycles, 26, 2711 (1987) and references therein.
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] Tetrahydro-l1H-l-benzazepin-5-ones 51 and the
tetrahydro-1H-1l~-benzazepin-2,5~diones 52 are useful
compounds for the synthesis of intermediate tricyclic
heterocyclic structures 53 and 54 (Scheme 11). The
tetrahydrobenzazepin-5-ones 51 and 52 may be formylated
to give hydroxymethylene derivatives or reacted with
either the Vilsmeier reagent or the N,N-dimethylform-
amide dimethyl acetal to give the dimethylamino-
methylene derivatives. The construction of hetero-
cyclic rings from o-hydroxymethyleneketones by
reactions with hydrazine N-methylhydrazine, hydréxyl-
amine or formamidine to give pyrazoles, N-methyl-
pyrazoles, oxazoles or pyrimidines respectively, is a
standard literature procedure. See Vilsmeier formyla-
tion - Tetrahedron, 49, 4015-4034 (1993) and references
therein and ring formations - J, Heterocyclic Chem.,
22, 1214 (1992) and references therein.

’ Substituted and unsubstituted tetrahydro-
benzazepin-2-ones are known compounds which are pre-
pared by reaction of a-tetralones with sodium azide
under acidic conditions. {J. Chem. Soc. 456 (1937):;
Tetrahedron 49, 1807 (1993)] (Schmidt reaction). Re-
duction of tetrahydro-1H-benzazepin-2-ones gives the
tetrahydro-lH-benzazepines 48 which on acylation gives -
compounds 49. Oxidation of N-acyl tetrahydro-1H-
benzapines of type 49 to give the 5-one derivatives is
a known oxidative procedure; R. L. Augustine and W. G.

~ Pierson, J, Org. Chem., 34, 1070 (1969).

The synthesis of 3,4-dihydro-1H-1-benzaze-
pine-2,5-diones (§2=R15-H) has been reported as well as
the conversion of 3,4-dihydro-1H-1-benzazepine-2,5-
diones to 4-[(dimethylamino)methylene}-3,4-dihydro~-1H-
l-benzazepine-2,5-diones with N,N~-dimethylformamide,
dimethylacetal:[W.-Y. Chen and N.W. Gilman, J. Hetero-
cyeclic Chem., 20, 663 (1983)]. The preceding reference
describes the synthesis of 2-methyl-S5,7-dihydropyrimi-
do[5,4-d][1)benzazepin-6(6H) -ones which may be reduced
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to remove the lactam carbonyl group to give tricyclic
derivatives of structural type 54 wherein Z is a
pyrimidine’ ring.



Scheme 11
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The synthesis of compounds of Formula I
wherein R, is

1l

«CAr 3
the Ar group is
R
‘<f:js>"s :
Ry
R6 is
-CON-AT’
Ra

and where Ar’ is as previously defined is carried out
according to Scheme 12. The tricyclic compounds 3a and
3b are reacted with mono-methyl terephythalyl chloride
55 (prepared from mono-methyl terephthalate and thionyl
chloride) in the presence of a tertiary base such as
triethylamine in solvents such as dichloromethane,
tetrahydrofuran, dioxane, toluene and the like to give
derivatives 56a and 56b. These ester intermediates
(56a and 56b) are hydrolyzed with two to ten equiva~-
lents of an alkaline hydroxide such as potassium or
sodium hydroxide in aqueocus methanol or ethanol to give
the corresponding acids after acidification and workup.
The free acids are converted to the acid chlorides with
thionyl chloride and these acid chloride intermediates,
378 and 57b, reacted with aminoaryl derivatives of
formula: .

Ar'=N=-H

R (R, - H, CHy, c,n,j



vherein Ar’ is as previously defined to give compounds

59a and 59b. .
Scheme 12
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As described in reaction Scheme 1, the
following specific tricyclic ring systems of the
generic formula 3a and 3b are illustrated to show one
of the synthetic methods for the synthesis of the
compounds ‘of this invention. These derivatives 69,

63, 66, 69, 12, 25, 28, 81, 84, 87, 90, and 93 when
subjected to the reaction conditions in Scheme 1 which
is the acylation of the tricyciic compounds (R16=H)
with 4-nitrobenzoyl chloride or a substituted
4-nitrobenzoyl chloride in the presence of a trialkyl-
amine such as triethylamine in solvents such as
chloroform, dichloromethane, dioxane, tetrahydrofuran,
toluene and the like give the intermediates 61, 51; 67,
20, 23, 216, 19, 82, 85, 88, 21, 94. These 4-nitro-
benzoyl and substituted 4-nitro-benzoyl derivatives are
reduced with hydrogen in the presence of a catalyst
such as Pd/C in solvents such as ethanol, ethanol-ethyl
acetate, acetic acid or N,N-dimethylformamide to give
the 4-aminobenzyl or substituted 4-aminobenzoyl
derivatives 62, 65, 68, 71, 74, 17, 80, 83, 86, 89, 92,
95. Alternatively, the 4-nitrobenzoyl and substituted
4-nitrobenzoyl derivatives 61, 64, 67, 10, I3, 16, 19,
82, 85, 88, 91, 94 are reduced with Pd/C and hydrazine
in refluxing ethanol.

The 4-aminobenzoyl and substituted 4-amino-
benzoyl derivatives 62, 65, 68, 71, 74, 17, 80, 83, 86,
89, 92, 95 are reacted with acid chlorides of the
formula:

Ar’CoCl1,

Ar*NCOC]

(R, = H, CHy, C,Hg)
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cycloalkyl(cnz)nCOCI, Ar'CHZCOCI, to give products as
shown in Scheme 1 wherein Rg is as defined.

60 (R,g=H) 5,6-dlhydrophenanthridine
. g

61 (lt,,-co—<:\>-uoz 5,6-dlhydro-5-
Ry

(4-nitrobenzoyl)phenanthridine

. Ry |
62 (R‘,-CO—{fi:S>—NHz S-(4-aminobenzoyl)
Ry

S;E-dlhyirophpnunthrldlnc
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63 (R,(-H) §,7-dihydro-5H-dibenzIb,d]

ezepl!
Ry spinse

64 (Ryg-CO NO, 6,7-dlhydro-5-

R,y
(4-nTtrobenzoy!l)~5H-dibenzib,dlazepine

Rs
65 (Ryg=CO NH, 6,7-dlhydro-5-(4~amino-

R,y .
bonzoyl)-SH-dlbo;zlb.d]czoplno
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66 (R,,=H) . 6,11-dlhydro~SH-dibenzlb,e]

- agzepline
Ry

67 (R g=CO NO, 6,11-dlihydro-5~-

Ry .
"(4-nltrobenzoy!)~5H-dlbenztb,elczepins

Rs
68 (R,¢=CO NH, €,11-dlhydro-5-(4-cmine

. Ry
benzoyl)-5H-dIbenzib,elazepine
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$9 (Ryg=H) 10,11-dihydrodibenzib, f1[1,4]

70 (R,4-CO NO, 10,11-dihydro-10-

Ry
(4-nttrobenzoyl)dibenzib,f1[1,4l0xazepine

ks
71 (Ryq~CO NH, 10,t11-dlhydro-10-(4-aminoc~

Ry
benzoyl)dibenzIb,f}[1,410xazepine
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72 (R, g=H) 10,11-dlhydrodibenzib, f1[1,4]

thiazepine
Rs

73 (Ryg=CO NO, 18,11-dlhydro-10-

Ry
(4-nitrobenzoyi)dibenztb,f)(1,41thiazepine

Rs
- 74 (Ryg=CO NHy, 10,ft1-dThydro-10-(4-omino-

Ry
benzoyi)dibenzib,f)I1,41hiazepine
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75 (Ryg=H)  5,11-dihydro-10H-dIbenzIb,el1(1,4]

78 (lil-co "o: s."“d]h,df""o-

Ry
{4-nltirobenzoyl)-10-dibenx(b,el[1,4)dlazepins

Rg
77 (R,4-CO NHy 5,11-dlhydro—10-(4-amino-

Ry
benzoyl)-10H~-dibenzIb,e){1,4)dlazepine
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78
s (Ryg=H) S,t1~dihydro~8H-pyrfdol3,2-cli1]bonzazepine
Ry -
78 (R 4=CO NO, 5.l1-a!h§¢ro-t-(4-alirobonxoyl)-(ﬂ-
- prridot3,2-c1(11benzezeplins
Ry
Ry
80 (R,g=CO R, S,11-dlhydro-6~(4-aminobenzey!l)
- iﬂ-pyrldol!.!tzjlilbcazozopllo
Ry R,

81 (Ryq = H) 5,8-dibydrepyridel2,3-5111,41
bsnzothiazepine

Ry

2 R et T 11 rbententerenine
Ry
Rs

B3 (i,,-co "Qz 5,6-d1hydro~S-(4~aminobenzoyl)

pyridel2,3-blt1,4)benzothiazepine
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$.7-dIhydro=7-(4-nifrobenzoy!)-SH~
pyrimidoiS,4~dl(11benzazepins

8,7-dlhydro=-7-(4~aminobenzoyl)
SH-pyrimidolS,4-d1[1]1benzazepine

.' ') 10
) \ I‘
7 s
Ry s | °
Ry
8

87 (Ryq = H)  4,10-d1hydro-SH-thlenol3,2=c111]
benzazepine

. Rs
88 (R,=CO No, 4.lo-dIhydro-Sﬂ~ihlono(3.2::![ll
—_— benzazeplinse

Ry
. Rs : .
89 (Ryq-CO NH, 4,10-d1hydro~5~(4-aminobenzoyl)
-_— -5ﬂ-ih!cnel3.21£}lllbcnzcznplnc
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30 (Ryg=N)

4.lo-dlhydro-lﬂ—fhlonol:.l::}tllb.nzcxoplnc

$1 (l,,-co NO; 4,10-dihydro-9-(4-nitrobenzoyl)-9N-
- thlenor2,3-cililbenzazepine

92 (g‘..co NH, 4.lo-dlhyiri-!-(A-omlnobonzoyI)

- SH-thlenotl2,.3-c)t1lbenzaozepine

83
L ]

R1] "u"

(@

(l,,-ﬂ) s,8,11, lz-lctrohydrodlbanz
" Ib,flezecine -

5.,8,11,12=etrahydro-5=-(4~
No, nltrobenzoyl)dibenzid,flazocine

2 benzeyl)dibanzib,flozecine

b_@_“. 5.6,11,12-tetrahydro-S={4-amino~
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As described in Scheme 2, the tricyclic 4-
imiﬁobenzoyl or substituted 4-aminobenzoyl derivatives
62, 65, 68, 71, 74, 11, 89, 83, 86, 89, 92, and 95 are
reacted with carbamoyl derivatives '

Ar*NCOC!
Ry

or arylisocyanates

Ar'-N=C=0
to give specific derivatives wherein R¢ is

‘r'-TCOﬂH-
Ry

and Ry is independently selected from H, CH, or -C,H;.
As described in Scheme 7, the tricyclic
derivatives 60, 63, 66, 69, 712, 15, 718, 81, 84, 87, 99,
and 93 are reacted in one step with a previously
synthesized ArCOCl compound wherein Ar is as previously
defined. For example, reaction of the specific
tricyclic derivatives 60, 63, 66, 69, 72, 75, 718, 81,
84, 87, 92, 93 with aroyl chlorides of the following

structural types:
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ArcoN —cocl Ar'cuzcoT—{fi;S>—coc| .
R, Rq
R, e =~ R,
Rs
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RC
Rs Ry Rs
‘r'COCHz coci , Ar'?-CO? coclt
' Rc Rb
Ry Ry
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Ar-NCO coc|
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gives in one step derivatives of these delineated tri-
cyclic compounds wherein the Ar group of the moiety:

0
1]
=CAr
in formula I is
Ry
gt
Ry
and R6 is

~N-COAr"', -?COCHzAr'. -TCO(CH:).-eyelunlkyl

R, Rg Re

~CH,COAr®, -?-CO?-Ar’ -CO?-A!‘
Re Ry R

wherein cycloalkyl, Ryr Ry, Ry+ Ry, Ry, R, and Ar’ are
as hereinbgfore described.



10

1s

20

30

35

-52-

The subject compounds of the present inven-
tion are tested for biological activity as follows:

Bihding Assay to Rat Hepatic V, Receptors

- _Rat liver plasma membranes expressing the
vasopressin Vl receptor subtypes are isolated by
sucrose density gradient according to the method de-
scribed by Lesko et al., (1973). These membranes are
quickly suspended in 50.0 mM Tris.HCl buffer, pH 7.4,
containing 0.2% bovine serum albumin {(BSA) and 0.1 mM
phenylmethylsulfonylfluoride (PMSF) and kept frozen at
-70°C until used in subsequent binding experiments.
For binding experiments, the following is added to the
wells of a ninety-six well format microtiter plate:
100 1 of 100.0 mM Tris.HCl buffer containing 10.0 mM
MgClz, 0.2% heat inactivated BSA and a mixture of pro-
tease inhibitors: leupeptin, 1.0 mg %; aprotinin, 1.0
mg 3¥; 1,10-phenanthroline, 2.0 mg %; trypsin inhibitor,
10.0 mg- % and 0.1 mM PMSF, 20.0 pl of [phenyl-
alany1-3,4,5,-3H] vasopressin (S.A. 45.1 Ci/mmole) at
0.8 nM, and the reaction initiated by the addition of
80 ul of tissue membranes containing 20 pg of tissue
protein. The plates are kept undisturbed on the bench
top at room temperature for 120 min. to reach equili-
brium. Non-specific samples are assayed in the pre-
sence of 0.1 uM of the unlabeled antagonist phenyl-
alanylvasopressin, added in 20.0 xl volume.

For test compounds, these are solubilized in
50% dimethylsulfoxide (DMSO) and added in 20.0 ul
volume to a final incubation volume of 200 ul. Upon
completion of binding, the content of each well is
filtered off, usihg a Brandel® cell Harvester
(Gaithersburg, MD). The radiocactivity trapped on the
filter disk by the ligand-receptor complex is assessed
by liquid scintillation counting in a Packard LS
Counter, with an efficiency of 65% for tritium. The
data are analyzed for Ic50 values by the-LUNDON-z
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program for competition (LUNDON SOFTWARE, OH) and
displayed in Table I.

Binding Assay to Rat Kidney Medullary Vé Receptors

Medullary tissues from rat kidneys are dis-
sected out, cut into small pieces and soaked in a
0.154 mM sodium chloride solution containing 1.0 mM
EDTA with many changes of the liquid phase, until the
solution is clear of bloocd. The tissue is homogenized
in a 0.25 M sucrose solution containing 1.0 mM EDTA and
0.1 mM PMSF using a Potter-Elvehjem homogenizer with a
teflon pestle. The homogenate is filtered through .
several layers (4 layers) of cheese cloth. The fil-
trate is rehomogenized using a dounce homogenizer, with
a tight fitting pestle. The final homogenate is cen-
trifuged at 1500 x g for 15 min. The nuclear pellet is
discarded and the supernatant fluid recentrifuged at
40,000 x g for 30 min. The resulting pellet formed
contains a dark inner part with the exterior, slightly
pink. The pink outer part is sﬁspended in a small
amount of 50.0 mM Tris.HCl buffer, pH 7.4. The protein
content is determined by the Lowry’s method (Lowry et
al., J. Biol. Chem., 1953). The membrane suspension is
stored at -7o°c, in 50.0 mM Tris.HCl, containing 0.2%
inactivated BSA and 0.1 mM PMSF in aliquots of 1.0 ml
containing 10.0 mg protein per ml of suspension until

. use in subsequent binding experiments.

For binding experiments, the following is
added in xl volume to wells of a 96 well format of a
microtiter plate: 100.0 ul of 100.0 mM. Tris.HCl buffer
containing 0.2% heat inactivated BSA, 10.0 mM HgCl2 and
a mixture of protease inhibitors: leupeptin, 1.0 mg %;
aprotinin, 1.0 mg %; 1,10-phenanthroline, 2.0 mg %;
trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF, 20.0 ul
of [3H] Argininea, vasopressin (S.A. 75.0 Ci/mmole) at
0.8 nM and the reaction initiated by the addition of
80.0 gl of tissue membranes (200.0 pg tissue protein).
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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 sM of unlabeled ligand,
added in 20 pl volume. For test compounds, these are
solubilized in 50% dimethylsulfoxide (DMSO) and added
in 20.0 gl volume to a final incubation volume of 200
pl. Upon completion of binding, the content of each
well is filtered off, using a Brandel® cell Harvester
(Gaithersburg, MD). The radiocactivity trapped on the
filter disk by the ligand~receptor complex is assessed
by liquid scintillation counting in a Packard LS Coun-
ter, with an efficiency of 65% for tritium. The data
are analyzed for Ic50 values By the LUNDON-2 program
for. competition (LUNDON SOFTWARE, OH) and displayed in
Table I. )

i indi eri S W, u:

Membranes
(a) Rlatelet Membrane Preparation:

Frozen platelet rich plasma (PRP), received
from the Hudson Valley Blood Services, are thawed to
room temperature. (Platelet Source: Hudson Valley Blood
Services, Westchester Medical Center, Valhalla, NY}.
The tubes containing the PRP are centrifuged at 16,000
x g for 10 min. at 4°c and the supernatant fluid
discarded. . The platelets resuspended in an equal
volume of 50.0 mM Tris.HCl, pH 7.5 containing 120 mM
NaCl and 20.0 mM EDTA. The suspension is recentrifuged
at 16,000 x g for 10 min. This washing step is
repeéted one more time. The wash discarded and the
lysed pellets homogenized in low ionic strength buffer
of Tris.HCl, 5.0 mM, pH 7.5 containing 5.0 mM EDTA.

The homogenate is centrifuged at 39,000 x g for 10 min.
The resulting pellet is resuspended in Tris.HCl buffer,
70.0 mM, pH 7.5 and recentrifuged at 39,000 x g for 10
min. The final pellet is resuspended in 50.0 mM
Tris.HCl buffer pH 7.4 containing 120 mM NaCl and
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5.0 mM KCl1 to give 1.0-2.0 mg protein per ml of

suspension. .
(5) Binding to Vasopressin v, receptor subtype in Human

———

Platelet Membranes:

In wells of a 96 well format microtiter
plate, add 100 ul of 50.0 mM Tris.HCl buffer qontain-
ing 0.2% BSA and a mixture of protease inhibitors
(aprotinin, leupeptin etc.). Then add 20 ul of
[3H]Ligand (Manning or ArgSVasopressin), to give final
concentrations ranging from 0.01 to 10.0 nM. Initiate
the binding by adding 80.0 ul of platelet suspension
(approx. 100 pg protein). Mix all reagents by
pipetting the mixture up and down a few times. Non
specific binding is measured in the presence of 1.0 uM
of unlabeled ligand (Manning or Argsvasopressin). Let
the mixture stand undisturbed at room temperature for
ninety (90) min. Upon this time, rapidly filter off
the incubate under vacuum suction over GF/B filters,
using a Brandel Harvester. The radiocactivity caught on
the filter disks is determined by the addition of
liquid scintillant and counting in a liquid
scintillator.

v, Vasopressin Receptor

(a) Membrane Preparation

Flasks of 175 ml capacity, containing
attached cells grown to confluence, aré 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 g for 60 min to pellet the
receptor brotein; Upon completion, the pellet is re-
suspended in a small volume of 50.0 mM Tris.HCl buffer,
pH 7.4. The protein content is determined by the Lowry
method and the receptor membranes are suspended .in 50.0
mM Tris.HC1l buffer containing 0.1 mM phenylmethylsul-
fonylfluoride (PMSF) and 0.2% bovine serum albumin

.(BSA) to give 2.5 mg receptor protein per ml of

suspension.
(b) Receptor Binding .

For binding experiments, the following is
added in ul volume to wells of a 96 well format of a
microtiter plate: 100.0 ul of 100.0 mM Tris.HCl buffer
containing 0.2% heat inactivated BSA, 10.0 mM MgC12 and
a mixture of protease inhibitors: leupeptin, 1.0 mg$;
aprotinin, 1.0 mg %:; 1,l10-phenanthroline, 2.0 mg %:
trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF., 20.0 ul
of [3H] Arginines, vasopressin (S.A. 75.0 Ci/mmole) at
0.8 nM and the reaction initiated by the addition of
80.0 ul of tissue membranes (200.0 pgg tissue protein).
The plates are left undisturbed on the bench top for
120 min to reach equilibrium. Non specific binding is
assessed in the presence of 1.0 gM of unlabeled ligand,
added in 20 pl volume. For test compounds, these are
solubilized in 50% dimethylsulfoxide (DMSO) and added
in 20.0 4l volume to a final incubation volume of 200
#l. Upon completion of binding, the content of each
well is filtered off, using a Brandel® cell Harvester
(Gaithersburg, MD). The radioactivity trapped on the
filter disk by the ligand-receptor complex is assessed
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by liquid scintillation counting in a Packard LS
Counter, with an efficiency of 65% for tritium. The
data are analyzed for Icso values by the LUNDON-2
program for competition (LUNDON SOFTWARE, OH) and the

‘data is displayed in Table I.
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Binding Assay te Rat{ Hepatle ¥, Raceptors and Rat Kidney

Medullary V; Rscepiors or *Binding te V¥, Racepter Subtype In

Human Plateletl and **Binding fo Membranes of Mouse

Ex.No. . Structure
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Vasopressin V., Antagonist Activity in Conscious

Hydrated Rats

Conscious hydrated rats are treated with com-
pounds under study from 0.1 to 100 mg/kg orally or
vehicle. Two to four rats are used for each compound.
One hour later, arginine vasopressin (AVP, antidiuretic
hormore, ADH) dissolved in peanut oil is administered
at 0.4 ug/kg intraperitoneally. Two rats in each test
would not receive arginine vasopressin but only the
vehicle (peanut oil) to serve as water-loading control.

e v

' Twenty minutes later each rat is given 30 mL/kg of
. deionized water orally by gavage and is placed indi-

vidually in a metabolic cage equipped with a funnel and
a graduated glass cylinder to collect urine for four
hours. Urine volume is measured and.osmolality analyz-
ed by use of a Fiske One-Ten osmometer (Fiske Assoc.,
Norwood, MA, USA). Urinary sodium, potassium, and
chloride are analyzed by use of ion-specific electrodes
in a Beckman E3 (Electrolyte 3) Analyzer. In the fol-
lowing results, decreased urine volume and decreased
osmolality relative to AVP-control indicates activity.
The results are displayed'in Table II.
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Diuretic Effect of CL Compounds (V2 Antagonism)

in Normal Sprague-Dawley Rats
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Ex. No. - Dose N Urine Volume Osmolality
(mg/kg) . (ml/4 hrs.) (mOsm/kg)
Water-Load
Control 78 13.3 + 0.3 229 + 6
Water-Load
Control+DMSO(10%) 6 12.1 + 1 497 + 53
(20%) 4 12.4 + 0.8 361 + 30
AVP-Control 76 2 + 0.2 1226 + 58
.2 30 6 18.9 + 1.7 401 + 49
10 6 15.2 + 2.4 408 * 34
3 6 2.9 + 0.5 1235 + 162
5 10 2 2 1137
10 10 2 7.1 1023
11 30 4 9.7 + 0.6 1114 + 55
14 30 2 13.1 739
16 30 2 7.2 1257
22 30 2 10.2 738
61 10 2 9.3 975
62 10 2 7.7 1034
92 10 2 13.5 679
121 10 2 5 1064
123 10 2 5.8 1125
124 10 2 5.5 1172
136 30 2 19 306
137 30 2 15.8 358
138 30 2 13.8 380
167 30 2 2 1544
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Table II (cont’d)
‘Diuretic Effect of CL Compounds (vgaAntagonism)

in Normal Sprague-Dawley Rats
S Ex. No. Dose N Urine Volume Osmolality
(mg/kg) (ml/4 hrs.) (mOsm/kg)
250 T 3 6.5 1378
251 10 2 7.5 83s
120 252 10 2 7.5 790
253 10 2 6 837
255 30 2 2.3 1456
257 10 2 11.8 434
15 259 10 2 6 1080
260 10° 4 13.842.1 498425
261 10 2 3.8 1337
262 - 10 2 6.8 899
20 264 . 10 2 12 682
266 10 2 4.3 1186
267 10 2 7.5 517
s 268 30 2 7.4 831
379 20 2 7 - 483
416 10 2 4.3 1156
448 30 2 4.8 1084
20 451 10 2 5.3 989
452 10 2 7.8 584
453 10 2 9.4 776
454 10 2 4 1255
35 455 10 2 13.5 420
456 10 2 4.8 1209
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Table II (cont’d)
Diuretic Effect of CL Compounds (Vg Antagonism)

in Normal Sprague-Dawley

ats

-Ex. No. Dose N Urine Volume Osmolality
@mg/kg) (ml/4 hrs.) (mOsm/kg)

457 10 2 5.8 . ] 1036

458 10 2 13.5 537

534 ) 10 2 10.6 695
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Vasopressin v, 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 2% procaine (0.2 ml). Using aseptic
technique the ventral caudal tail artery is isolated
and a cannula made of PE 10 and 20 (heat-fused) tubing
is passed into the lower abdominal aorta. The cannula
is secured, heparinized (1000 i.u./cc), sealed and the
wound closed with one or two stitches of Dexon 4-0.
The  caudal vein is also cannulated in the same manner
for intravenous drug administration. The duration of
the surgery is approximately 5 minutes. Additional
local_anesthesia (2% procaine or lidocaine) is provided

"as needed.

_ The animals are placed in plastic restraining
cages in an upright position. The cannula is attached
to a Statham P23Db pressure transducer and pulsatile
blood pressure is recorded. Increase of systolic blood
pressure responses to arginine vasopressin 0.01 and 0.2
international unit (I.U.) (350 I.U.=1 mg) injections are
recorded prior to any drug (compound) administration,
after which each rat is dosed orally with compounds
under study 0.1-100 mg/kg (10 cc/kg) or intravenously
0.1-30 mg/kg (1 cc/kg). The vasopressin injections are
repeated 30,60,90,120,180,240 and 300 min. later. Per-
centage of antagonism by the compound is calculated
using the pre-drug vasopressin vasopressor response as
100%. .

The results of this test on representative
compounds of this invention are shown in Table III.
. 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 IV.



Table III

VASOPRESSIN (VAS)VASOPRESSOR RESPONSE
Dose VAS Dose Min Post Control. Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS cChange Change Inhibition
CONTROL 0.01 0 225 245 20 20
- 205 225 20
0.02 ' 225 255 30 32.5
_ 205 240 as
Vehicle 10 ce/kg p.o. 0.01. 30 215 240 25 25 -25
2% starch 200 225 25
0.02 220 255 35 35 - 8
210 245 35 .
0.01 60 220 240 20 25 ~25
. 200 230 30 _
0.02 225 - 260 35 35 -8
215 250 35 . '
0.01 90 210 235 25 22.5 =13
200 220 20
0.02 235 275 40 37.5 -15
205 240 ¢ 35
0.01 120 225 245 20 22.5 -13
200 225 - 25 .
0.02 225 250 25 35 - 8
_ 200 245 45
0.01 180 210 235 25 20 )
195 210 15
0.02 225 255 30 36 -11
195. 237 . 42
0.01 240 225 240 15 22.5 ~13
, 180 210 30 _
- 0,02 225 250 25 35 -8
190 235 45

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):420,420 grams

-gg8-




ble ont’d

VA S8 V. 0)
Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS cChange Change 1Inhibition
CONTROL 0.05 0 240 270 30 27.5
' - 230 255 25 .
0.1 230 285 55 45
' 235 270 35
Ex.No. 5 10 i.v. 0.05 o . 225 . 260 35 30 -9
235 260 . 25
0.1 230 265 35 35 22
) 225 260 35 ’
Ex.No. 5 20 i.v. 0.05 60 ' 245 250 5 10 64
: 225 240 15
0.1 245 260 15 17.5 61
. 235 255 . 20 - :
0.05 90 225 240 15 10 64
220 225 5 .
0.1 230 250 20 56
225 245 t 20
0.05 - 120 225 245 . 20 15 45
225 235 10
0.1 230 245 15 17.5 61
225 245 - 20
0.05 180 225 245 20 12.5 55
230 235 5
0.1 225 255 30 20 56
: 240 250 10
0.05 240 215 235 20 17.5 36
220 235 15
0.1 215 250 35 25 44
230 245 15
0.05 300 210 245 35 22.5 18
245 255 10
0.1 200 235 35 30 33
235 260 25

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body welght(s):400,400 grams

-.9 8_




Table III (cont’d)

\'4 S VAS S
Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change 1Inhibition
I.V. !
CONTROL 0.01 0 130 170 40 30
159 179 20
0.02 136 192 56 51 -
. 164 210 46
150 177 27
0.02 136 197 61 64.5 ~26
: 150 218 68
Ex.No. 10 20 i.v. 0.01 60 141 156 15 14.5 52
150 164 14
0.02 138 161 23 22.5 56
: : 152 174 22 , : '
0.01 90 137 154 17 16 47
151 166 15
0.02 135 161 26 23 55
153 - 173 20
0.01 120 138 155 17 13.5 55
150 160 . 10
0.02 138 161 23 22 57
: 157 178 21
0.01 180 132 154 22 25.5 15
145 174 29
0.02 140 174 34 29.5 42
157 182 25
0.01 240 131 156 25 22.5 - 25
149 169 20 .
0.02 140 174 34 34.5 32
157 192 35 .-
0.01 300 144 166 22 24.5 18
151 178 27
0.02 - 135 170 35 34 33
145 178 33

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):520,470 grams

-Lg-




II (cont’

. VASOPRESS V. VASOPRESSO NS
Dose VAS Dose Min Post Control Response Average $
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL 0.01 0 135 152 17 22.5
132 160 28
0.02 149 216 67 52
' 137 174 37
Ex.No. 14 10 {i.v. 0.01 30 131 142 11 11 51
143 154 11
0.02 151 173 22 23 56
136 160 24
0.01 60 151 163 12- 12 47
139 151 12
0.02 153 171 18 22 58
140 166 26
0.01 20 135 142 7 13.5 40
140 160 20
0.02 135 173 38 29.5 43
145 166 21
0.01 120 137 158 18 16 29
| 137 151 14
0.02 143 lé6s8 25 23.5 55
: 139 l61 .22
0.01 180 131 153 22 21.5 4
134 155 21 "
0.02 140 170 30 30.5 41
131 162 31
0.01 240 146 170 24 26.5 -18
' 141 166 29
0.02 140 . 171 30 32 k}:|
141 175 - 34
0.01 300 138 160 22 24.5 -9
142 169 27
0.02 152 186 34 33 37
144 176 32

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):480,420 grams

_88-




Table III (cont’d)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE
Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change cChange 1Inhibition
CONTROL 0.01 0 - 139 182 43 29.5
128 144 16 .
0.02 142 182 40 33
‘ 162 188 26
Ex.No. 16 30 p.o. 0.01 30 133 166 33 25 15
148 " 165 17
0.02 136 163 27 27.5 17
154 182 28
0.01 60 131 168 37 30.5 -3
154 178 24
0.02 134 163 29 29 12
162 191 29
0.01 90 137 166 29 28.5 3
149 177 28
0.02 137 172 35 40.5 -23
. 149 195 46
0.01 120 146 163 .37 23.5 20
148 178 30
0.02 142 166 24 29.5 11
161 196 - 35
0.01 180 142 169 27 30.5 -3
140 174 34
0.02 138 169 31 26 21
, 153 174 21
0.01 240 140 163 23 30 - 2
140 177 37
0.02 143 160 17 30 9
' 157 200 43

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):420,460 grams

-68_




Table III (cont’d) ,
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE ' '
Dose VAS Dose Min Post Control Response Average ' %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL 0.01 o 147 169 22 21.5
= 138 159 21 :
0.02 151 198 47 42
: 145 182 37 "
Ex.No, 22 10 {i.v. 0.01 ° 30 152 164 12 8.5 60
§ 146 151 5
0.02 152 177 25 18.5 56
o 148 160 12
- 0.01 60 151 * 166 15 11 49
Co 144 151 7
0.02 121 144 23 25 40
' 141 168 27
0.01 90 149 166 17 14 35
140 151 11
0.02 151 166 15 13 69
140 151 11
0.01 " 120 138 155 .17 17.5 19
129 147 18 “
0.02 148 + 183 35 30 29
141 166 25
0.01 180 142 +168 26 20° 7
141 155 14 '
0.02 150 185 35 36 14
132 169 37 '
0.01 240 134 169 35 28 =30
139 160 21
0.02 139 200 61 48 -14
150 - 185 35 .
0.01 300 139 171 32 30 =40
121 149 28
0.02 140 210 70 52.5 -25.
150 185 a5

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body welight(s):450,495 grams

[
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able I ‘'d
VASOPRESSIT VAS ) VASOPRE

Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
Icv. - '
CONTROL 0.01 0 - 161 - 191 30 28.5
143 170 27 . '
0.02 . 157 217 60 51.5.
’ 145 188 o 43
Ex.No. 61 10 {i.v. 0.01 30 158 182 24 21 . 26
' 146 164 18 .
0.02 158 196 38 32.5 37
: ’ 146 173 27
Ex.No. 61 20 i.v. 0.01 60 163 . 180 17. 13 . 54
147 . 156 9 ’
0.02 159 179 20 14.5 72
146 155 9
0.01 90 153 165 _ 12 8 72
150 154 4
0.02 154 173 19 16.5 68
144 158 14 . .
0.01 - 120 151 - 165 .14 12 58
, 145 158 10
0.02 151 176 25 20 61
. 143 158 15
0.01 180 142 165 23 15.5 46
143 . 151 ' 8 - ) - .
0.02 148 172 24 17.58 66
| 145 156 11 .
0.01 240 144 156 12 12 58
144 156 12 Co
0.02 150 ' 179 29 23 55
' 147 164 17
0.01 300 142 161 19 15.5 46
144 156 12
0.02 140 167 27 24 53
153 174 21

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):570,460 grams

-‘[6_




Table III (cont’d)

V. ESS \'/ VASO O NS
Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
1.V,
CONTROL 0.01 0 139 179 40 39.5
150 189 39
0.02 143 204 61 60.5 .
' 156 216 60
Ex.No. 62 10 i.v. 0.01 30 144 196 52 57 -44
141 - 203 62
0.02 158 217 - 59 61.5 -2
163 227 64
Ex.No. 62 20 i.v. 0.01 60 131 148 17 13 67
135 144 9
0.02 135 173 38 29.5 51
134 155 21 ,
0.0} 90 132 156 24 23 42
127 149 22
0.02 140 195 55 54 11
136 189 53
0.01 120 137 160 . 23 23.5 41
138 162 24 ,
0.02 143 189 46 50 17
139 193 54
0.01 180 131 155 24 24.5 38
133 158 25
0.02 139 155 16 15 75
144 158 14
0.01 240 126 153 27 30 24
133 166 33
0.02 134 167 33 40.5 33
142 190 48
0.01 300 128 152 24 .25 37
138 164 26
0.02 140 167 27 38 37
146 195 49

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):500,450 grams




I

cont’

ASOPRES VAS)VASO 580 SPO
Dose VAS Dose Min Post Control Response Average %
(mg/kg) l.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL 0.01 ) 0 144 177 33 30
128 155 27 .
0.02 145 . 197 52 46.5 -
' ) 127 168 41 "
Ex.No. 92 10 i.v. 0.01 30 155 165 10 10.5 65
. 153 164 11
0.02 160 177 17 18.5 60
. 155 175 20
0.01 : 60 143 159 16 18 40
' : 150 170 . 20
.0.02 152 168 16 22 53
' 149 177 28
0.01 20 145 l62 17 17.5 42
127 145 18
0.02 141 168 27 27 42
144 171 27
0.01 . . 120 135 156 21 219 37
113 130 17
0.02 134 " 154 20 20.5 56
126 147 21 _
0.01 180 137 159 22 18 40
144 158 14 '
0.02 144 180 36 29.5 37
142 165 23 !
0.01 240 149 169 20 ‘19 37
137 155 18
0.02 149 169 20 18 61
146 162 16 .
0.01 300 151 171 20 17.5 42
144 159 15
0.02 158 182 24 24 48
139 163 24

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):440,490 grams

_56_




Table III (cont’d)

VASO VAS o) OR _RES
Dose VAS Dose Min Post Control Response ; Average %
(mg/kg) i.u./kg . Dose Before VAS After VAS Change Change Inhibition
I.V. : )
CONTROL 0.01 0 - 149 177 . 28 28
149 177 28
0.02 155 196 41 41
_ : 155 196 41 S
Ex.No. 121 10 i.v. 0.01 30 154 175 21 21 25
- 154 175 21
0.02 154 190 36 36 12
. 154 190 36
Ex.No. 121 20 i.v. 0.01 60 155 168 13 13 54
155 168 13
0.02 156 175 19 19 54
: 156 175 19 :
0.01 90 159 172 13 13 54
159 172 13
0.02 157 179 22 22 46
157 179 22
0.01 120 159 164 .5 5 82
159 164 . B
0.02 154 . 173 19 ‘19 54
154 173 19
0.01 180 151 . 169 18 18 36
151 169 18 |
0.02 159 173 14 14 66
159 173 14
0.01 240 149 169 20 20 : 29
' 149 169 20 :
0.02 151 172 21 21 49
151 172 21 .
0.01 300 151 168 17 17 ‘39
. 151 168 17
0.02 152 177 25 25 39
152 177 25

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):585,410 grams

-176—




Table III (cont’d)
- VASOPRESSIN (VAS)VASOPRESSOR RESPONSE
Dose VAS Dose Min Post = Control Response Average %
(mg/kqg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
L.V,
CONTROL 0.01 o . 140 162 22 17.5
147 160 13
0.02 ‘ 138 169 3l 33
' 141 176 35
Ex.No. 123 10 i.v. 0.01 30 139 151 12 17.5 - 0
154 177 23
0.02 . 139 177 - 38 20 39 .
- 154 156 2
Ex.No, 123 20 i.v. 0.01 60 137 140 3 6 66
: 147 156 9
0.02 132 139 7 6 82
146 151 5
0.01 20 137 141 4 6 66
149 157 8
0.02 135 138 3 7 79
149 160 11 :
0.01 120 136 139 3 5 71
147 154 7
0.02 - 138 141 3 4.5 86
: ' 150 156 . 6
0.01 180 138 141 3 4 77
150 155 5
0.02 138 142 4 6.5 80
148 157 9
0.01 240 137 145 8 8 54
146 154 8
0.02 140 . 146 6 6.5 80
148 155 7
0.01 300 138 144 6 8 54
* 144 154 10
0.02 140 148 8 8 76
146 154 8

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):500,480 grams

-C6-




Table ILII (cont’d)

VASOPRESSIN (VAS)VASOPRESSOR RESPONSE
Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibjition
.V,
CONTROL 0.01 0 . 150 172 22 32.5
. 140 183 43
0.02 147 187 40 35.5 .
. ‘ 162 193 31 '
153 193 40
0.02 148 187 39 43,5 -23
146 194 48
Ex.No. 124 20 i.v. 0.01 60 151 155 4 4 88
148 152 4
0.02 150 173 23 17.5 51
147 159 12
0.01 90 143 159 16 12.5 62
147 156 9
0.02 148 163 . 15 18 49
144 165 21
0.01 120 144 157 - 13 12.5 62
147 159 12
0.02 151 167 16 19.5 45
149 172 23
0.01 180 131 152 21 21 35
125 146 21
0.02 143 165 22 21.5 39
: 143 164 21
0.01 240 144 163 19 18 45
141 158 . 17
0.02 147 - 168 21 24.5 31
148 176 28
0.01 300 141 160 19 20 38
138 159 21
0.02 139 176 37 33.5 6
142 172 30

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):600,550 grams

-96_




Table IXITI (cont’d)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE '
Dose VAS Dose Min Post Control Response Average - %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
I.V, ;
CONTROL 0.01 0 230 265 35 25
235 250 15 '
0.02 240 280 40 5
. 235 - 265 30 .
Ex.No. 5 50 p.o. 0.01 30 250 275 25 22.5 10
: 240 260 20
0.02 260 295 35 35 0
’ 235 270 35
" 0.01 60 240 275 35 30 -20
235 260 25
0.02 260 290 - 30 35.5 7
' . 245 280 35 '
0.01 90 255 270 15 17.5 30
235 255 20
0.02 260 290 30 32.5 7
245 280 35 '
0.01 120 245 285 40 30 -20
220 240 - 20 .
0.02 260 . 295 35 40 ~14
255 270 45
0.01 180 240 . 255 15 20 - 20
220 245 25 :
0.02 240 270 30 37.5 -7
250 295 45 ,
0.01 240 230 255 25 22.5 10
255 245 20 )
0.02 260 290 30 38.5 -10
233 . 280 47

SPONTANEOUSLY HYPERTENSIVE RAfS n=2 Body weight(s):410,430 grams

_£6_




able o] !
- VASOPRESS \'/

VASOPRESSOR RESPONSE .

.Response

Dose VAS Dose Min Post Control Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
oV :
CONTROL 0.05 0 240 © 270 30 27.5
230 255 25 :
0.1. 230 ¢ 285 55 45
235 270 35
Ex.No. 5 10 i.v. 0.05 30 . 225 260 35 30 -9
' ' 235 260 25 .
0.01 230 265 35 35 22
225 260 35
20 i.v. 0.05 60 245 250 5 10 64
225 240 15 .
0.01 245 260 15 17.5 61
235 255 20
0.05 90 225 240 15 10 64
220 225 5
. 0.1 230 250 20 20 56
= 225 245 20
0.05 120 225 245 20 15 45
- 225 235 10
0.1 230 245 15 17.5 61
225 245 20
0.05 180 225 245 20 12.5 55
230 235 5 . .
0.1 225 255 30 20 56
240 250 10 .
0.05 240 215 235 20 17.5 36
220 235 15 B
0.1 215 250 35 25 44
230 245 15

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):400,400 grams

-

-86-




ont’

VA E VAS) VASOPRESS
Dose VAS Dose Min Post Control Response Average )
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
2V,
0.05 300 -~ 210 245 35 22,5 . 18
- 245 255 10
0.1. 200 235 35 30 33
i 235 260 25
CONTROL 0.01 0 130 . 170 40 30
159 179 20
0.02 136 192 . 56 51
164 210 46
Ex.No.10 10 i.v. 0.01 30 136 184 48 37.5 -25
150 177 27 :
0.02 136 197 61 64.5 -26
150 218 68
20 i.v. 0.01 60 141 156 15 14.5 - B2
150 164 14
0.02 138 161 - 23 22.5 56
152 174 22
0.01 20 137 154 17 16 47
151 166 15
0.02 135 161 26 - 23 55
153 173 20
0.01 120 138 155 17 13.5 55
150 160 10
0.02 138 161 23 22 57
157 178 21
0.01 180 132 154 22 25.5 15
145 174 - 29
0.02 140 174 34 29.5 42
157 182 25
0.01 240 131 156 25 .22,5 25
149 169 20
0.02 140 174 34 34,5 32
157 192 35

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):520,470 grams

—66_




Iable II]1 (cont’d)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE
Dose VAS Dose Min Post Control Response Average 3
(mg/kqg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
.V,
0.01 300 T 144 166 22 24.5 18
151 178 27 :
0.02 135 170 35 34 33
145 178 33
CONTROL 0.01 o 135 152 17 22.5
132 160 . 28
0.02 149 216 67 52
: 137 174 37
Ex.No.14 10 i.v. 0.01 30 131 142 11 11 51
143 154 11
0.02 151 173 22 23 56
136 160 24
0.01 60 151 163 12 12 47
139 151 12
0.02 153 171 18 22 58
140 166 26
0.01 90 135 142 7 13.5 40
140 160 20
0.02 135 . 173 38 29.5 43
145 166 - 21
0.01 120 137 155 18 16 29
137 151 14
0.02 143 168 25 23.5 55
139 161 22
0.01 180 131 153 ' 22 21.5 4
134 155 21
0.02 140 170 30 30.5 41
' 131 162 31
0.01 240 146 170 24 26.5 -18
141 166 29
0.02 140 171 30 32 a8
141 175 34

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):480,420 grams

-001-




Table III (cont‘’d)
ASOPRES VAS) VASOPRESSO NS

Dose VAS Dose Min Post Control Response . Average L
(mg/kg) i.u./kg Dose Before VAS After VAS Change' Change Inhibition
0.01 300 138 " 160 - 22 24.5 -9
142 169 27 . .
0.02 152 - 186 : 34 3 . 37
' 144 176 ' 32 '
CONTROL 0.01 0o - 139 182 413 29.5
' - 128 144 16 .
0.02 ' 142 182 40 a3
: 162 188 26
Ex.No.16 30 p.o. 0.01 30 133 : 166 33 25 15
148 165 17 '
0.02 136 163 27 27.5 17
~ 154 182 28 .
0.01 60 131 168 : 37 30.5 -3
154 178 24
0.02 134 163 29 29 12
162 191 29
0.01 ‘ 90 137 166 - 29 28.5 3
' . 149 : 177 28 :
0.02 137 172 35 40.5 ~23
149 195 46
0.01 120 146 . 163 17 23.5 20
148 - 178 30 . ' -
0.02 142 166 24 29.5 11
161 196 35 .
0.01 180 142 169 27 30.5 - -3
' 140 174 . 34 o .
0.02 138 169 31 26 21
153 174 21 .
0.01 240 140 163 23 30 -2
! ' 140 177 37
0.02 . 143 160 17 30 9
157 200 43

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):420,460 grams

-101-




Iable IIT (cont’d) '
. VASOPRESSIN (VAS)VASOPRESSOR RESPONSE : :

Dose VAS Dose Min Post Control Response Average %
(mg/kqg) i.u./kg Dose Before VAS After VAS cChange Change Inhibition
lVQ
CONTROL 0.01 0 147 169 22 21.5
' 138 159 21
0.02 151 198 47 42
: 145 182 37
Ex.No.22 10 i.v. 0.01 30 152 164 12 8.5 . 60
146 151 5
0.02 , 152 177 25 18.5 56
148 160 12
0.01 60 151 166 15 11 : 49
144 151 7
0.02 © 121 144 23 25 40
141 lé8 27
0.01 90 149 166 : 17 14 35
140 151 11
0.02 151 166 15 13 69
140 151 11 ¢ ‘
0.01 © 120 138 155 .17 17.5 19
129 147 18
0.02 " 148 183 ; 35 30 29
. 141 166 , 25
0.01 180 142 168 . 26 20 7
141 155 14 ‘
0.02 150 185 35 36 14
132 169 37
0.01 240 134 169 35 28 ~30
139 160 21
0.02 139 200 61 48 ~14
150 185 - 35
0.01 300 139 171 32 30 -40
121 _ 149 28
0.02 140 210 70 52.5 -25
150 185 35

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):450,495 granms

-201-




cont’d
VASOPRESS V. VASOPRESSOR R NS

Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibjition
CONTROL 0.01 0 - 161 191 30 28.5
- 143 170 27 -
0.02 157 217 60 51.5:
) ‘ 145 188 43
Ex.No.61 10 i.v. 0.01 30 158 . 182 24 21 26
146 164 . 18
0.02 158 196 38 32.5 37
146 173 27
20 i.v. 0.01 60 163 " 180 17 13 54
147 156 9
0.02 _ 159 179 20 14.5 72
146 155 "9
0.01 90 153 165 12 8 72
150 154 4
0.02 154 173 . 19 16.5 68
144 158 14
0.01 120 151 165 14 12 58
145 155 10
0.02 151 176 25 20 61
143 158 15
0.01 180 142 165 23 15.5 46
143 151 8
0.02 148 172 24 17.5 66
‘ - 145 156 11
0.01 240 144 156 12 12 58
144 156 . 12
0.02 150 179 29 23 55
147 164 17
0.01 300 142 161 19 15.5 46
144 156 12
0.02 140 167 27 24 53
153 174 21

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):570,460 grams

-€£01-
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Table IIXI (cont’d) '

VASOPRES v s SPONS | ‘
Dose VAS Dose Min Post Control Response Average ' %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change 1Inhibition
CONTROL 0.01 0 . 139 179 40 39.5
v _ 150 189 ‘39 '
0.02 143 204 61 60.5.
' 156 216 60 v
Ex.No.62 10 1i.v. 0.01 30 144 196 52 57 -44
' | 141 203 62 ,
0.02 158 217 59 61.5 -2
. 163 227 64
20 i.v. 0.01 60 131 ‘148 17 13 67
v 135 144 9
.0.02 135 173 k}: 29.5 51 '
134 155 21
0.01 20 132 156 24 23 42
127 149 22
0.02 140 195 55 54 11
: 136 189 53
0.01 . 120 137 160 - 23 23,5 41
138 162 24 v ’
0.02 . 143 '+ 189 " 46 50 17
139 193 54
0.01 180 131 +155 24 24.5 K}
133 158 . 25 ‘ ‘
0.02 139 155 16 15 75
_ 144 158 14 '
0.01 240 126 153 27 30 24
133 166 . 33
0.02 . 134 : 167 33 40.5 33
142 190 48 .
0.01 300 128 152 24 25 37
138 164 26
0.02 140 167 27 38 37.
146 195 49

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):500,450 grams

.
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Table JII (cont’d)

- VASOPRESSIN (VAS)VASOPRESSOR RESPONSE -
Dose VAS Dose Min Post Control Response Average L
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL 0.01 0 - 144 " 177 33 30
128 155 27 - '
0.02 - 145 197 52 46.5 .
: 127 168 ' 41
Ex.No.92 10 i.v. 0.01 30 156 165 10 10.5 . 65
153 164 11 -
0.02 . 160 177 17 18.5 60
155 175 20
0.01 60 143 159 16- 18 40
150 170 20 ‘
0.02 - 152 168 16 22 53
149 177 28
0.01 90 145 162 17 17.5 42
127 145 18
0.02 141 168 27 27 42
144 171 27 . .
0.01 : 120 135 156 - 21 19 37
. 113 130 17 :
0.02 134 154 , 20 20.5 56
: 126 147 .21
0.01 180 137 159 ) 22 18 40
144 158 14 . o -
0.02 144 180 36 29.5 - 37
142 165 23
0.01 240 149 169 20 19 37
137 155 . 18 o
0.02 149 ' 169 20 18 61
146 l62 - 16
0.01 300 151 171 20 17.5 42
144 159 15
0.02 158 182 24 24 48
139 163 24

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):440,490 grams

=501~




Table III (copt’d)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE
Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change cChange Inhibition
CONTROL 0.01 0 149 177 28 28
' 149 177 28
0.02 155 196 41 41
155 196 41
Ex.No.121 10 i.v. 0.01 30 154 175 21 . 21 25
154 175 21
0.02 154 190 - 36 36 12 .
154 190 36
20 i.v. 0.01 60 155 168 13 13 54
155 168 13
0.02 156 178 19 19 54
156 175 19
0.01 90 159 172 13 13 54
159 172 13
0.02 157 179 22 22 46
157 178 22
0.01 120 159 164 - 5 5 82
159 164 5 )
0.02 154 173 19 19 54
. 154 173 19
0.01 180 151 169 18 18 36
151 169 18
0.02 159 173 14 14 66
159 173 14
0.01 240 149 169 20 20 29
149 169 20
0.02 151 172 21 21 49
151 172 21
0.01 300 151 168 17 17 39
' 151 168 17
0.02 152 177 25 25 39
152 177 25

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):585,410 grams

-901-




cont’d

able IY . .
SOPRES VAS) VASOPRESS NS
Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
I.V,
CONTROL 0.01 0 140 162 22 17.56
147 160 13 .
0.02 138 . 169 31 33
141 176 35 .
Ex.No.123 10 i.v. 0.01 30 139 151 12 17.5 0
154 r77 . 23
0.02 139 177 38 20 39
. 154 156 2
20 i.v. 0.01 60 137 140 3 6 66
' 147 156 . 9
-0.02 132 139 7 6 82
146 151 5
0.01 90 137 141 4 6 66
149 157 8
0.02 135 138 3 7 79
149 160 11
0.01 120 136 139 3 5 71
147 154 7 ’ )
0.02 138 141 3 4.5 86
150 156 - 6
0.01 180 138 " 141 3 4 77
150 155 5 '
0.02 138 142 4 6.5 80
148 157 9 ’
0.01 240 137 145 8 - 8 54
146 154 8
0.02 140 146 6 6.5 80
148" 155 7 .
0.01 300 138 144 6 8 54
144 154 10
0.02 140 148 8 8 76
146 154 8

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s) :500,480 grams

-L01-




a cont’
VASOPRES VAS) VASOPRE RESPONS
Dose VAS Dose Min Post Control Response ' Average %
(mg/kqg) i.u./kg : Dose Before VAS After VAS Change' Change Inhibition
I,V ‘
CONTROL 0.01 0 - 150 172 22 32.5
140 183 43
0.02 147 187 40 35.5 ¢
162 193 31
Ex.No.124 10 i.v. 0.01 30 150 187 37 38.5 -18
153 193 40
0.02 148 187 39 43.5 -23
' 146 194 48
20 i.v. 0.01 60 151 155 4 4 88
148 152 4
0.02 150 173 23 17.5 51
: 147 159 12
0.01 90 143 159 16 12.5 62
147 156 9
0.02 148 163 15 18 49
144 165 21
0.01 120 144 157 © 13 12.5 62
147 159 - 12
0.02 151 167 16 ‘19.5 45
149 172 23
0.01 ) 180 131 152 21 21 35
125 146 21
0.02 143 165 22 21.5 39
143 164 21
0.01 240 144 163 19 18 45
141 158 17 ¢
0.02 147 168 21 24.5 31
148 176 28 o
0.01 300 141 160 19 20 38
138 159 21
0.02 139 176 37 33.5 6
142 172 30

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):600,550 grams

-801-
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Ex. No.

"136

137
138
167
251
252
253
254
255
257
258
259
260
261
263
266
267
268
379
416
448
449
455
457
458

10
‘10
10
10
10
30
30
30
30
10
10
30
30
30
10
10
30
10
10
10
30
30
10
30
10
10

p-©.
i.v.
i.v.
i.v.
i.v.
i.v.
i.v.
i.v.

1.V.

‘i.v.

i.v.
i.v.
i.v.
i.v.
i.v.
i.v.
i.v.
i.v.
i.v.
iwv.
i.v.
i.v.
i.v.
i.v.
i.v.
i.v.
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VAS

'/

65
81
52
88

70

41
75
57
74
65
71
61
29

- 79

74
55
21
74
85
75
44
60
45
46
61
77

Time (Min)
180
30
30
60
180
60
120
180
60
60
60
60
90
120
60
90
120
120
90
300
90
90
90
120
300
180
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Oxytocin Receptor Binding
(a) Membrane Preparation

Female Sprague-Dawley rats weighing approxi-
mately 200-250 g are injected intramuscularly (i.m.)
with 0.3 mg/kg of body weight of diethylstilbestrol
(DES). The rats are sacrificed 18 hours later under
pentobarbital anesthesia. The uteri are dissected out,
cleaned of fat and connective tissues and rinsed in 50
ml of normal saline. The tissue pooled from six rats
is homogenized in 50 ml of 0.01 mM Tris.HCl, containing
0.5 mM dithiothreitol and 1.0 mM EDTA, adjusted to pH
7.4, using a polytron at setting 6 with three passes of
10 sec each. The homogenate is passed through two (2)
layers of cheesecloth and the filtrate centrifuged at
1000 x ¢ for 10 min.  The clear supernatant is removed

"and recentrifuged at 165,000 x g for 30 min. The re-

sulting pellet containing the oxytocin receptors is re-
suspended in 50.0 mM Tris.HCl containing 5.0 mM MgCI2
at pH 7.4, to give a protein concentration of 2.5 mg/ml
of tissue suspension. This preparation is used in sub-
sequent binding assays with [3H]Oxytocin.
(b) Radioligand Binding

Binding of 3,5-[ H)Oxytocin ([ H]OT) to its
receptors is done in microtiter plates using'[3H]OT, at
various concentrations, in an assay buffer of 50.0 mM
Tris.HCl, pH 7.4 and containing 5.0 mM MgCl,, and a
mixture of protease inhibitors: BSA, 0.1 mg:; aprotinin,
1.0 mg; 1,10-phenanthroline, 2.0 mg; trypsin, 10.0 mg;
and PMSF, 0.3 mg per 100 ml of buffer solution. Non-
specific binding is determined in the presence of 1.0
uM unlabeled OT. The binding reaction is terminated
after 60 min., at 22°c, by rapid filtration through
glass fiber filters using a Brandel® cell harvester
(Biomedical Research and Development Laboratories,
Inc., Gaithersburg, MD). Competition experiments are
conducted at equilibrium using 1.0 nM [3H10T and
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varying the concentration of the displacing agents.
The concentrations of agent displacing 50% of [3H]OT at-
iﬁé sites *(IC,,) are calculated by a computer assisted
LUNDON~-2 program (LUNDON SOFTWARE INC., Ohio, USA).

. ~-The results of this assay on representative
examples are shown in Table V. '

Table V
Oxytocin
. _ Dose % Inhibition IC,,
Ex. No, LuM) —at 10 uM —
. 10 73 2.9

5 10 90 ' 2
11 _ 10 71 4.4
249 10 .38
250 10. | 15
251 10 ‘ 77
253 i 10 77 3.1
254 : 10 - 95 1.9

. 255 10 99 0.46
256 10 47 6.5
257 10 97 0.189
258 10 18
259 10 7
260 10 - ' 44
261 : 10 97 0.21
262 . 10 55 6.2
263 10 ' 94 0.26
264 1 34
266 10 15 _
267 10 89 1.1
268 10 © ' 89 2.4
345 10 2
379 10 96 0.81
416 10 19
448 10 39
450 10 33

451 1 0
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Table V
oxytoecin _

’ Dose . % Inhibition - Ic50
Ex. No. LuM) —at 10 uM —
452 . 1 22 . s
453 .5 - 53 3.3
454 . " 10 78 : 2.5
455 10 88 1.1
534 ' 10 86 0.94

The compounds of the present invention can be
used in the form of salts derived from pharmaceutically
or physiologically acceptable acids or bases. These

.salts-include, but are not limited to, the following:

salts with inorganic acids such as hydrochloric acid,
sulfuric acid, nitric acid, phosphoric acid and, as the
case may be, such organic acids as acetic acid, oxalic
acid, succinic acid, and maleic acid. Other salts
include salts with alkali metals or alkaline earth
metals, such as sodium, potassium, calcium or magnesium
or with organic bases. The compounds can also be used
in the form of esters, carbamates and other convention-
al "pro-drug" forms, which, when administered in such
form, convert to the active moiety in vivo.
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When the compounds are employed for the above utility,
théy may be combined with one or more pharmaceutically
acceptable carriers, for example, solvents, diluents
and the like, and may be administered orally in such

" forms as tablets, capsules, dispersible powders, gran-

ules, or suspensions containing, for exgmple, from
about 0.05 to 5% of suspending agent, syrups contain-
ing, for example, from about 10 to 50% of sugar, and
elixirs containing, for example, from about 20 to 50%
ethanol, and the like, or parenterally in the form of
sterile injectable solution or suspension containing
from about 0.05 to 5% suspending agent in an isotonic

medium. Such pharmaceutical preparations may contain,

for example, from about 0.05 up to about 90% of the
active ingredient in combination with the carrier, more

‘usually between about 5% and 60% by weight.

The effective dosage of active ingredient
employed may vary depending on the particular compound
employed, the mode of administration and the severity
of the condition being treated. However, in general,
satisfactory results are obtained when the compounds of
the invention are administered at a daily dosage of
from about 0.5 to about 500 mg/kg of animal body
weight, preferably given in divided doses two to four
times a day, or in a sustained release form. For most
large mammals the total daily dosage is from about 1 to
100 mg, preferably from about 2 to 80 mg. Dosage forms
suitable for internal use comprise from about 0.5 to
500 mg of the active compound in intimate admixture
with a solid or liquid pharmaceutically acceptable car-
rier. This dosage regimen may be adjusted to provide
the optimal therapeutic response. For example, several
divided doses may be administered daily or the dose may
be proportionally reduced as indicated by the exigen-
cies of the therapeutic situation.

These active compounds may be administered
orally as well as by intravenous, intramuscular, or
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subcutaneous routes. Solid carriers include starch,
lactose, dicalcium phosphate, microcrystalline cellu-
lose, sucrose and kaolin, while liquid carriers include
sterile water, polyethylene glycols, non-ionic surfac-
tants and edible 0i8ls such as corn, peanut and sesame
oils, as are appropriate to the nature of the active
ingredient and the particular form of administration
desired. Adjuvants customarily employed in the prepa-
ration of pharmaceutical compositions may be advanta-
geously included, such as flavoring agents, coloring
agents, preserving agents, and antioxidants, for exam-
ple, vitamin E, ascorbic acid, BHT and BHA.

The preferred pharmaceutical compositions
from the standpoint of ease of preparation and adminis-
tration are solid compositions, particularly tablets
and hard-filled or liquid-filled capsules. Oral admin-
istration of the compounds is preferred.

These active compounds may also be adminis-
tered parenterally or intraperitoneally. Solutions or
suspeﬁsions of these active compounds as a free base or
pharmacologically acceptable salt can be prepared in
water suitably mixed with a surfactant such as hydroxy-
propylcellulose. Dispersions can also be prepared in
glycerol, liquid polyethylene glycols and mixtures
thereof ‘in oils. Under ordinary conditions of storage
and use, these preparation contain a preservative to
prevent the growth of microorganisms.

The pharmaceutical forms suitable for inject-
able use include sterile agueous solutions or disper-
sions and sterile powders for the extemporaneous pre-
paration of sterile injectable solutions or disper-
sions. 1In all cases, the form must be sterile and must
be fluid to the extent that easy syringability exists.
It must be stable under the conditions of manufacture
and storage and must be preserved against the contanm-
inating action of microorganisms such as bacteria and
fungi. The carrier can be a solvent or dispersion
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medium containing, for example, water, ethanol,
p'oljrol_(e.g. » glycerol, propylene glycol and liquid .
polyethyiéne glycol), suitable mixtures thereof; and
végetable .oils. -
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ererence

6,11-Dihydro—-5H~dibenz[b,e]azepine

A mixture of 48.52 g (0.20 mol) of 2-amino-
benzophenone-2’-carboxylic acid and 500 ml of xylene is
refluxed'for'67 hours, cooled to room temperature and
filtered. The solid is washed with xylene to give
43.3 g (97.8%) of SH~dibenz[b,e]azepine-6,11-dione as
light tan crystals, m.p. 245-248°C. To 4.46 g (0.020
mol) of the preceding compound in 25 ml of tetrahydro-
furan is added 12 ml (0.12 mol) of a 10 molar solution
of boron-dimethylsulfide in tetrahydrofuran. An addi-
tional 10 ml of tetrahydrofuran is added and the mix-
ture is stirred overnight and then is refluxed (solids
dissolve) for 4 hours. The solution is cooled and 15
ml of methanol added dropwise. The mixture is concen-
trated under vacuum, 50 ml of 2N sodium hydroxide is
added and the mixture refluxed for 2 hours. The solid
is filtered, washed with water, air dried and extracted
with dichlorcmethane.__whe extract is dried (Nazso4)
and the solvent removed to give 3.25 g (83%) of crys-
tals, m.p. 117-122°.

Reference Example 2
el ) ..

A mixture of 43.42 g (0.26 mol) of ethyl
4-aminobenzoate and 40.8 g (0.26 mol) of 2-methyl-
benzoyl chloride in 150 ml of dichloromethane is cooled
in an ice bath and 26.56 g (0.26 mol) of triethylamine
is added dropwise. After the addition, the solution is
stirred at room temperature overnight. The mixture is
poured into water and the organic layer separated. The
organic layer is washed with water, 1N HCl, 1M NaHCO,
and dried (Nazso4). The solvent is removed and the
solid slurried with ethyl acetate and filtered to give
57 g of ethyl 4-~[(2-methylbenzoyl)amino]benzoate as
crystals, m.p. 110-115°¢c.
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A mixture of 50.7 g {(0.20 mol) of the preced-
ing‘compound, 280 ml of ethanol and 55 ml of 10N NaOH
is refluxed for 5 minutes. The mixture is cooled to
room temperature, diluted with 200 ml of water and
acidified with concentrated hydrochloric acid (pH 1-2).
The mixture is filtered and the solid washed with water
and dried to give 51 g of product as white crystals,
m.p. 270-275%.

Reference Example 3
4-[ (2-Methylbenzovl)aminolbenzovl chloride

A mixture of 10.3 g of 4-[(2-methylbenzoyl)-
amino]benzoic acid and 32 ml of thionyl chloride is
refluxed for 1.5 hours. The solution is concentrated
under vacuum. Toluene is added and the solvent removed
under vacuum. Toluene is added and the mixture chilled
and filtered to give a yellow solid, m.p. 135-141°%%.

Reference Example 4 :

4-[ (2, 6-Dimethoxybengoyl)aminolbenzoic acid

_ A mixture of 2 g (10 mmol) of 2,6~dimethoxy~
benzoyl chloride, 1.65 g (10 mmol) of ethyl 4-aminoben-
zoate, 1.11 g of triethylamine and 61 mg of 4-dimethyl-
aninopyridine in 10 ml of dichloromethane is refluxed
for 20 hours. The mixture is diluted with water and
the organic layer separate. The organic layer is
washed with water, 1N HC1l, 1N Nazcoa, brine and dried
(Nazso4). .The solvent is removed to give a solid vhich
is crystallized from ethyl acetate to give 1.22 g of
ethyl 4-[ (2,6~-dimethoxybenzoyl)amino]lbenzoate as crys-
tals, m.p. 183-185°C.

A mixture of 3.88 g (11.79 mmol) of the pre-
ceding compound, 17.3 ml of 2N NaOH and 20 ml of
methanol is stirred at room temperature overnight.
Methanol (30 ml) and water (10 ml) are added and the
solution refluxed for 1/2 hour. The solvents are re-
moved under vacuum and the residual solid triturated
with ether and the ether decanted. The solid is dis-
solved in 30 ml of water and acidified with 2N HCl (pH
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3). The mixture is filtered, the solid washed with
water and dried at 60°c.under vacuum to give 3.0 g of
solid, m.p. 236-240°C.
’ *  Reference Example 5
4- 4= i le) i

o a cooled mixture of 1.78 ¢ (0.01 mol) of
isoniconinoyl chloride hydrochloride in 5 ml of di--
chloromethane is added 2.52 g (0.025 mol) of triethyl-
amine. To the solution is added a solution of 1.65 g
of ethyl 4-aminobenzoate in 5 ml of dichloromethane.
After stirring at room temperaturé overnight, 50 mg of
4-dimethylaminopyridine is added and the mixture is
refluxed for 24 hours. The mixture is poured into
water and filtered to give 3.4 g of brown solid. A
0.50 g sample is triturated with ethyl acetate to give
0.37 g of ethyl 4-[ (4-pyridinylcarbenyl)amino]benzoate
as yellow crystals, m.p. 143-145%¢. .
Anal. Calc’d for C15814N203: C,66.7; H,5.2; N,10.4
Found: C,66.4; H,5.1; N,10.3.

" A solution of 8.15 g (30 mmol) of the preced-
ing compound and 22 ml of 2N NaOH in 60 ml of_methanol
is heated on a steam bath for 1 hour. The mixture is
cooled and filtered to the solid in water is added 2N
citric acid. Stirring and filtering gives 4.24 g of
crystals, m.p. 362-365°C.

Anal. Calc’d for C, . H. N 03 1/2 H20 C,62.1; H,4.4;

1371072
N,11.1 '
Found: 62.6; H,4.3; N,11.0.
e e e
- - ° 1

A mixture of 1.83 g (0.01 mol) of nicotinoyl
chloride hydrochloride (97%), 1.65 g of (0.0l mol) of
ethyl 4-aminobénzoate, 2.22'g (0.022 mol) of triethyl-
amine and 61 mg of 4-dimethylaminopyridine in 33 ml of
dichloromethane is refluxed 24 hours. The solution is
washed with water, 2N citric acid and NaHCO, solution.
The solvent is removed and the residue triturated with
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methanol to give 2.3 g of ethyl 4-{(3-pyridinylcar-
bbn&l)amino]benzoate as yellow crystals, m.p.
125-127°. : '
A mixture of 12.0 g (0.044 mol) of ethyl
4-[ (3-pyridinylcarbonyl)amino]benzoic acid, 65 ml of 2N
sodium hydroxide and 120 ml of methanol is refluxed for
0.75 hour. The solvent is removed and the residue ex-
tracted with diethyl ether. The residue is diluted
with water and solid citric acid is added until the pH
is 4-5. The mixture is filtered and the solid washed
with water and air dried to give crystals, m.p.
307-310%."

' ce _ 7

-Di - {4 = t i

To a suspension of 7.5 g of 5,6~dihydrophen-

anthridine in 40 ml of warm pyridine under nitrogen is

added 3.6'9 of 4-nitrobenzoyl chloride. The mixture is
stirred overnight, filtered and the solid washed twice
with 5 ml of pyridine. To the filtrate is added 250 ml
of 2N HCl and the mixture stirred and then filtered to
give 6.6 g of solid. This solid is heated with 25 ml
of ethyl acetate and filtered. The filtrate is diluted
with 25 ml of hexane and filtered. The filtrate is
chromatographed HPLC on a Waters-Prep 500 instrument
with two silica gel columns and hexane-ethyl acetate
(4:1) as solvent. Cuts containing product are combined
to give 2.3 g of yellow crystals, m.p. 153° to 154°c.
Anal. Calc’d for c20H14N203: c,72.7; H,4.3; N,8.5
Found: 72.0; H,4.3; N,8.3.
' Refere e
-({4~ b =-5,6~ idine
A solution df 2.15 g of 5,6-dihydro;5-(4-
nitrobenzoyl)phenanthridine in 50 ml of ethyl acetate
and 0.5 g of 10% palladium-on-carbon is hydrogenated in
a Parr apparatus under an atmosphere of hydrogen for
three hours. The mixture is filtered through
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diatomaceous earth and the solvent removed to give
1.7 g of the product as a yellow foam.
) Reference Example 9
6,11—Dihydro-5-(i-nitrobenzoyl)-Sgedibenz(g,g]—

- ]

azepine
A mixture of 2.34 g (12 mmol).of 6,11-di-
hydro-5H-dibenz[b,elazepine, 2.23 g (12 mmol) of
4-nitrobenzoyl chloride, 1.94 g (15 mmol) of diiso-
propylethylamine and 70.5 mg of 4-(dimethylamino)pyri-
dine in 25 ml of dichloromethane is stirred at room
temperature for 2 hours, refluxed for 3 hours and al-
lowed to stand at room temperature for 2 days. The
mixture is washed with water, 1N sodium bicarbonate,
‘water, 1N HCl, brine and dried (Nazso4). The solvent
is removed to give 4.0 g of solid. Trituration with
ethyl acetate and filtering gives 2.85 g of off-white
crystals, m.p. 185-188°C. |
Anal. Calc’d for 621H15N203 0.5 HZO: Cc,71.4; H,4.7;
N,7.9. Found: C,71.5; H,4.5; N,7.9.
Reference Example 10
5- (4-Aminobenzoyl) -6,11~-dihydro~-5H-dibenz[b,e}azepine

-

To a solution of 4.5 g of 6,11-dihydro-5-(4~
nitrobenzoyl)-5H~dibenz([b,e)azepine in 230 ml of gla-
cial acetic acid is added 0.58 g of 10% palladium-on~
carbon and the mixture under hydrogen (38 psi) shaken
in a Parr hydrogenator for 6.5 hours. The mixture is
filtered through diatomaceous earth and the filtrate
concentrated to give 4.0 g of solid. The solid is ex-
tracted with 100 ml of dichloromethane and the extract
washed with water, dried (Na,S0,) . The solvent is re-
moved to give 4.0 g of yellow crystals, m.p. 168-175°C.
A sample chromatographed on a thick layer silica gel )
plate with hexane-ethyl acetate (8:7) as solvent gives
yellow crystals, m.p. 173-175%C. )
Anal. Calc’d for C..H. _N,.O: C,80.2; H,5.8; N,8.9.

217182
Found: C,79.2; H,6.0; N,8.8.
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erenc e
2-Chloro-5H-dibenz (b, e}azepine-6,11-dione

¢hlorine gas is bubbled into a mixture (par-
tlal suspension) of 1.0 g (450 mmol) of 5H-dibenz(b,e}-
azepine-6,11-dione in 50 ml of glaczal_acetlc acid.
The temperature of the mixture rises to 38°%. on
standing, as the temperature of the solutions decreas-
es, a white solid precipitates. The mixture is fil-
tered to give 0.40 g of solid (mixture of starting
material and product in ratio of 1:8). The filtrate on
standlng gives 0.10 g of product as crystals, m.p.
289-293 C.

To 5.88 g of 10,11-dihydro-N,N-dimethyl-11-
oxodibenz([b,£][1,4]oxazepine-2-sulfonamide in 5 ml -of
tetrahydrofuran is added 20 ml of a molar solution of
borane-dimethylsulfide in tetrahydrofuran. The mixture
is stirred overnight and then refluxed for 2 hours.

The mixture is chilled, diluted with 10 ml of methanol
and then concentrated, methanol added again and the
mixture concentrated. To the mixture is added 20 ml of
2N NaOH and the mixture refluxed for 2 hours. The mix-
ture is extracted with dichloromethane, the extract
dried (MgsO,) and filtered. The filtrate is passed
through a thin pad of hydrous magnesium silicate and
the pad washed with dichloromethane. The filtrate is
concentrated to give 4.8 g of crystals, m.p. 99-102°c.
Reprystallizstion from diisopropylether-dichloro-
methane gives 3.96 g of crystals, m.p. 109-110°. Mass
Spectrum (FAB) 305(M+H). Anal. Calc’d for c15316N203s.
c,59.2; H,5.3; N,9.2; §,10.6. Found: C,57.6; H,5.2;
N,8.9; S,10.1.
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Reference Example 13

_A mixture of 0.9 g of 10, 11—dihydro-N N-di-
methyldibenz([b,£f][1, 4]oxazepine-z—sulfonamlde and
0.55 g of 4-nitrobenzoyl chloxlde in 3 ml of pyridine
is stirred for 7 hours. To the mixture is added 20 ml
of 2N hydrochloric acid and the mixture is extracted
vith ethyl acetate. The extract is washed with 5 ml of
2N HCl and three times with S5 ml_of 2N Na,CO,. The
extract is dried (Mgso4) and filtered through a thin
pad of hydrous magnesium silicate. The pad is washed
with ethyl acetate and the filtrate concentrated to
give 1.1 g of a yellow solid. Crystallization from
dlchloromethane-diisopropylether glves 0.62 g of crys-
tals, m.p. 177-178 ©c.

Reference Example 14
_ & e . o

To a hot (70°C) solution of 2.62 g (17 mmol)
of 6(5ﬁ)-phenanthridinone in 120 ml of acetic acid is
added chlorine gas for 10 minutes. The solution is
allowed to cool to room temperature and the mixture
filtered. The crystals are filtered to give 1.35 g of
crystals, m.p. 310-318°C.

To the preceding compound (1.57 g) in 25 ml
of tetrahydrofuran is added 12 ml of a 10 molar
solution of boron-dimethylsulfide in tetrahydrofuran.
The mixture is refluxed for 18 hours, cooled and 15 ml
of methanol is added. The mixture is concentrated
under vacuum and 50 ml of 2 N sodium hydroxide added.
The mixture is refluxed for 2 hours and the solid
filtered off and washed with water and air dried to
give the product as a solid.
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Reference Example 15

9-Chloro-5H-dibenz[b,e]azepin-6,11-dione

A mixture of 11.15 g of 5H-dibenz[b,e]aze-
pin-6,11-dione and 600 ml of glacial acetic acid is

" heatéd on a steam bath until the solid dissolves. To

the solution (70°c> is added chlorine gas. chlorine is
bubbled through the solution until a precipitate begins
to form. The mixture is allowed to cool to room tem-
perature and is filtered to give 7.3 g of product, m.p.
290% to 295°c. :

Reference Example 16
9-Chloro-6,11-dihydro-5H~dibenz{b,e]azepine .

To a mixture of 7.28 g of 9-chloro-5H-dibenz-
tb,e]azepin-s,ll-dione in 25 ml of tetrahydrofuran
under argon is added 8.5 ml of 10 molar boron-dimethyl-
sulfide in tetrahydrofuran. The mixture is stirred 18
hours at room temperature, 30 ml of tetrahydrofuran
added and the mixture refluxed for 3 hours (solids
dissolved). 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 overnight and
filtered. The solid is extracted with dichloromethane
and the extract is washed with 2 N citric acid, water
and dried (Na,S0,). The solvent is removed to give
4.2 g of solid which is triturated with ethyl
acetate-hexane (1:2) to give crystals, m.p. 137% to
141%%.

Reference Example 17
i be ‘e

To a mixture of 3.3 g of 10,11-dihydro~-1l1-
oxodibenz[b, £][1,4]thiazepine in 25 ml of tetrahydro-
furan is added 4.0 ml of 10 molar borane-dimethylsul-
fide in tetrahydrofuran. The mixture is stirred at
room temperature for 18 hours, 50 ml of anhydrous
methanol added and the solvent removed. An additional
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30 ml of methanol is added and the solvent removed to
givé white crystals. A sample is purified by chromato-
graphy on silica gel with hexane~chloroform-ethyl
acetate (2:1:1) as solvent to give white crystals, m.p.
145-148°C.-

The following compounds are prepared as
described in Reference Example 17.

Reference Example 18

7= 0—4~ - - ib -

The following compounds are prepared as
described in Reference Example 12.
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A solution-of 13.32 g (0.05 mol) of 2-iodo-
pheﬁyldcetic acid in 75 ml thionyl chloride is reflux-~
ed for 2 hours, and the volatiles removed under vacuum.
Toluene is added (3 timés) and the solvent removed
under vacuum after each addition to give 2-iodophenyl-
acetyl chloride as a gum. To the preceding compound
(0.05 mol) in a mixture of 100 ml of toluene-dichloro-
methane (1:1) is added 11 g (0.05 mol) of 2-iodoaniline
and (0.10 mol) of diisopropylethylamine. The mixture
is stirred at room temperature overnight and the sol-
vent removed. The residue is dissolved in dichloro-
methane and the solution washed with 1N HCl, saturated
sodium bicarbonate, brine and dried (Nazso4). The sol-
vent is removed and the residue recrystallized from
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methanol-ether to give 16.0 g of light brown crystals,
m:p. 160°-163%. |

Reference Example 41

2-Iodo~N-(2-iodophenyl)benzeneethanamine

"Po a suspension of 1.39 g (3 mmol) of
2-iodo-N-(2-iodophenyl)benzeneacetamide in 30 ml of
tetrahydrofuran-dichloromethane (1:1) is added 3.75 ml
of 2.0 molar borane-dimethylsulfide in tetrahydro-
furan. The solution is stirred 1 hr at room
temperature and then refluxed for 16 hours. The
mixture is cooled and water slowly added dropwise until
gas'evolution ceases. The volatiles are removed under
vacuum and the aqueous residue made alkaline with 2N
sodium hydroxide. The mixture is extracted with ether

(50 mi) and the extract is washed with brine and dried

(Na,SO,)._ The solution is filtered through a thin pad
hydrous magnesium silicate and the filter pad is washed
with ether and the filtrate evaporated. The residual
solid is washed with isooctane to give 1.20 g of white
solid. Recrystallization from diethylether/hexane
gives white crystals. .

Reference Example 42
N-(4-Nitrobenzoyl-N-(2~-iodophenyl)-2-iodobenzeneethyl-

'3

amnine .
To a solution of 0.90 g of 2-iodo-N~-(2-iodo-

phenyl)benieneethanamine in 4 ml of tetrahydrofuran is
added 0.41 g of triethylamine, and 0.57 g of 4-nitro-
benzoyl chloride. The mixture is stirred at room
temperature for 2 hours and the solvent removed under
vacuum. The residue is dissolved in ethyl acetate-di-
chloromethane (5:1) and the solution washed with 1N
HCl, saturated Nchos, brine and dried (Na2804). The
solution is filtered through a thin pad of hydrous
magnesium silicate. The filtrate is evaporated and the
residual solid triturated with diethyl ether and hexane
to give 1.10 g of product as a white solid.
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Beﬁgzencg Example 43
5-(4-Njitrobenzovl)=6,7-dihydro-5H-dibenzfb,d]azepine

To a solution of 0.90 g of N-(4-nitroben-
zoyl)-N-(2-iodophenyl)-2-iodobenzeneethylamine in 10 ml

" of N,N-dimethylpropyleneurea (DMPU) is added 1.91 g of

"activated" copper bronze. The mixture is stirred and
heated at 195° for 2 days, cooled and siowly dropped -
into 100 ml of 0.5 N HCl with stirring. The precipi-
tate is filtered, washed with Kzo.and air dried (1.0 g
of solid). The solid is extracted with ethyl acetate
to give 0.50 g of solid. Chromatography on thick layer
silica gel plates with ethyl acetate-hexane (1:2) as
solvent gives 0.15 g of yellow solid.
e Exam 4

A solution of 0.15 g of 5-(4-nitrobenzoyl)-
6,7-dihydro-5H-dibenz[b,d]azepine in 20 ul of ethanol-
ethyl acetate and 10 mg of 10% palladium-on-carbon is
hydrogenated under 35 pounds per square inch of hydro-
gen for 8 hr. The mixture is filtered through diato-
maceous earth and the filtrate evaporated to give
0.13 g of product as a light yellow solid.

e e e

A mixture of 1.17 g of 6,11-dihydro-5H-~-di-
benz[b,e]azepine, 1.20 g of 3-methyl-4-nitrobenzoyl
chloride, 0.80 ml of diisopropylethylamine in 25 ml of
dichloromethane is stirred 18 hours at room tempera-
ture. The mixture is washed with water and dried
(Na,80,). The solution is filtered through a thin pad
of hydrous magnesium silicate. The filtrate is con-
centrated and diluted while hot with hexane to give
1.40 g of crystals. Recrystallization from dichloro-.
methane-hexane gives 1.26 g of crystals, m.p.
179°-180%c.
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eference e 46
5-(4-Amino-3-met e «6,11-dihvdro—-5H-dibenz~
Ib.elazepine

A mixture of 1.11 g of 5-(4-nitro-3-methyl-
benzoyl)=-6,11-dihydro-5H-dibenz[b,e]azepine, 50 ml of
ethanol, 0.30 g of anhydrous hydrazine and 0.27 g
palladium-on-carbon is refluxed 1 hour, and then
filtered through diatomaceous earth. The filtrate is
evaporated and the residue recrystallized from di-
chloromethane-hexane to give 0.80 g of crystals, m.p.
203°-204%c. '

erence 47
- -Di =5 = z —-— b -
benzoic acid

A mixture of 0.975 g of 6,11-dihydro-5H-
dibenz(b,e]azepine and 0.20 g of NaH (60% in oil) in 20
ml of tetrahydrofﬁran is stirred at room temperature
for 0.5 hr. Then 1.1 g of mono-methyl terephthalyl
chloride (prepared from mono-methyl terephthalate and
thionyl chloride) is added and the mixture refluxed 18
hours. The mixture is cooled, poured into ice water
and filtered. The solid is triturated with dichloro-
methane-hexane to give 1.0 g of crystals, m.p.
182°-185°c. The preceding compound, methyl 4-[(6,11-
dihydro-5H-dibenz[b, e)azepin-5-yl) carbonyl ]benzoate
(2.11 g), 20 ml of 2N NaOH and 20 ml of methanol is
stirred overnight and then heated on a steam bath for 1
hr. The solvent is removed to give a solid. The solid
is extracted with ether (discarded). The solid is
dissolved in water and the solution acidified with
citric acid to give a solid. The solid is filtered and
washed with water to give 1.84 g of crystals, m.p.

.220°-225%¢.
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efe xample 4
=Me =3-c ori _

" A mixture of 4.0 g of methyl-2-methylfurane-
3-carboxylate, 30 ml of 2N NaOH and 15 ml methaneol is
refluxed for 1.5 hours. The solvent is removed under
vacuum to give a solid. The solid is extracted with
dichloromethane (discarded). The solid is dissolved in
water and the solution acidified with 2N citric acid to
give a solid. The solid is washed with water and dried

to give crystals 1.05 g of crystals of 2-methylfuran-3-

K carboxylic acid. The preceding compound (0.95 g) and 3

ml of thionyl chloride is refluxed for i1 hr. The sol-

" vent is removed, toluene added (20 ml, three times) and

the solvent removed to give the product as an oil.

Reference Example 49 .
2-Chloro-5~-(4-nitrobenzoyl)-6,11-dihydro-~-5~dibenz

{b.elazepine

A mixture of 2.05 g of 2-chloro-6,11-dihydro-
5H~dibenz[b,elazepine, 2.15 g of 4-nitrocbenzoyl
chloride, 1.50 g of N,N-diisopropylethylamine, 54 mg of
4-(dimethylamino)pyridine in 15 ml of dichloromethane
is refluxed for 18 hours. The mixture is cooled and
washed with Hzo, 1N HCl, 1M NaHCOB, brine and dried
(Nazso4). The solution is filtered through a thin pad
of hydrous magnesium silicate and the pad washed with
dichloromethane. The filtrate is concentrated and the
residue recrystallized from dichloromethane-hexane to
give 2.33 g of crystals, m.p. 198°-201%.

Reference Example 50
2-Chloro-5-(4-aminobenzoyl) -6, 11-dihydro~-5H~-

b ine
A solution of 2.1 g of 2-chloro-5-(4-nitro-
benzoyl)-6,11-dihydro-5H-dibenz(b,e]azepine in 400 ml
of ethyl acetate~ethanol (1:1) and 0.25 g of
palladium-on-carbon is hydrogenated in a Parr hydro-
genator under 38 pounds per square inch of hydrogen.
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The mixture is filtered through diatomaceous earth and
the filtrate concentrated to dryness. The solid
(1.94 g) is dissolved in dichloromethane and the
solution filtered through a thin pad of hydrous
magnesium -silicate. The filter pad is washed with
dichloromethane and the filtrate concentrated. The
residue is crystallized from dichloromethane~hexane to
give 1.43 g of crystals, m.p. 211°-214%%.
Reference Example 51
1,2,3,4-Tetrahydro-1-(4~nitrobenzoyl)~5H-1~
benzazepine .

: To a solution of 5.0 g of 1,2,3,4~tetrahydro-
5H-1-benzazepine and 5.91 ml of trietﬁklamine in 50 ml
of dichloromethane, chilled in an ice bath, is added,
dropwise, 6.32 g of 4-nitrobenzoyl chloride in 75 ml of
dichloromethane. The mixture is stirred at 0°c for 1.5
hr and then at room temperature for 18 hours. The
mixture is washed with nzo, 2M HC1l, 1M NaOH and dried
(nazso4). The solvent is removed and the residue re-
crystallized from ethanol with the aid of activated
carbon to give 7.75 g of light yellow crystals, m.p.
148.5°-150.5%.

Reference Example 52
1,2,3,4-Tetrahydro-l-(4-nitrobenzoyl)-5§-1~
benzapin-S-one

A sample (3.0 g) of 1,2,3,4~tetrahydro-1i~(4-
nitrobenzoyl)-5H~1-benzazepine is dissolved in 200 ml
of tert-butanol (with heat). To the solution is added
8 ml of Hzo and 6.72 g of anhydrous MgSO, and then a
solution of 3.36 g of KMnO, in 100 ml of H,0 is added
and the mixture heated at 65°C for 20 hours. The
mixture is filtered through diatomaceous earth and the
filter pad washed with tert-butanol. The combined
filtrate is concentrated (t-butanol removed) under
vacuum. The solid is filtered and washed well with

water to give (after drying) 2.7 g of crystals. Chro-
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matography on silica gel with hexane-ethyl acetate
(2:i) gives 1.72 g of recovered starting material and
0.81 g of product as crystals, m.p. 135°-137%.
c m S
3;4-Dihydro-1H-1-benzazepine-2,5-dione

To a solution of 225 ml of glacial acid and
8.5 ml of concentrated sulfuric acid is added 49.54 g
(0.30 mol) of 2’/-nitroacetophencne and 47.02 g (0.50
mol) of glyoxylic acid (hydrated). The mixture is
heated at 100°C 16 hours. The mixture is cooled and
poured over crushed ice. After the ice melts, the
mixture is filtered and the solid washed with cold
water. The solid is dried and recrystallized from
dichloromethane-hexane to give 20.1 g of 3-(2-nitro-
benzoyl)acrylic acid as white crystals, m.p. 153-158°c.
A solution of the preceding compound (9.0 g) in 80 ml
of ethanol and 1.6 g of palladium-on-carbon is hydro-
genated in a Parr hydrogenator under 30 pounds per
square. inch of hydrogen for 20 hours. The mixture is
filtered through diatomaceous earth and the solvent is
removed. The residue (7.0 g) is chromatographed on
silica gel with hexane-ethyl acetate (1:1) as solvent
to give 4.0 g of 3-(2-aminobenzoyl)acrylic acid as an
orange solid, m.p. 103°-107%. A o0.50 g sample of the
preceding compound, 0.36 ml of triethylamine and 0.43
nl of diethoxyphosphinyl cyanide in 20 ml of dichloro-
methane is stirred at room temperature for 5 days. The
solvent is removed, ethyl acetate is added and the
mixture washed with water, 2 N citric acid, 1M Ncho3,
brine and dried (Nazso4). The solvent is removed and
the residue purified by chromatography over silica gel
with ethyl acetate-hexane (1:1) as solvent to give
0.190 g of light brown crystals, m.p. 168°-170°C.
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Reference Example 54
4-[ (Dimethylamino)methylenel=~1,2,3,4-tetrahydro-1-~

(4~nitrobenzoyl)-5H-1-benzazepin-5~one

]

A mixture of 0.780 g of 1,2,3,4-tetrahydro-1-
(4-nitrobenzoyl)-5H-1~benzazepin-5-one and 10 ml of
tert-butoxy bis(dimethylamino)methane ]Bredereck's
Reagent) is heated on a steam bath while stirring for
1.5 hours (solid dissolved). Cooling gives a solid and
the mixture is diluted with ethyl acetate and filtered.
The solid is dissolved in dichloromethane-ethyl acetate
(7¢3) and the solution filtered through a thin pad of
hydrous magnesium silicate. The filter pad is washed
with dichloromethane-ethyl acetate (7:3) and the com-
bined filtrate.evaporated to give 0.43 g of yellow
crystals, Mass Spec (CI) MH'=366, m.p. 180°-183°C.

Reference Example 55
6,7-Dihydro-7-(4~nitrobenzoyl)-5H-pyrimido- .

{5,4-d][1]benzazepine

To a solution of 0.152 g (1.89 mmol) of
formamidine hydrochloride in 10 ml of methanol under
argon is added 0.102 g (1.89 mmol) of sodium methoxide.
After stirring 5 min., a solution of 0.46 g (1.26 mmol)

- of 4-[ (dimethylamino)methylene]-1,2,3,4-tetrahydro-i-

(4-nitrobenzoyl)-5H~1-benzazepine-5-one in 5 ml of
methanol is added and the mixture stirred 18 hours.
The solvent is removed, dichloromethane added, and the
mixture filtered.. The solid is washed with dichloro-
methane. The combined filtrate is concentrated to
dryness to give 0.47 g of tan foam. The preceding
solid is purified by chromatography on silica gel. The
compound is dissolved in ethyl acetate-dichloromethane
and applied to the column. The column is then eluted
with ethyl acetate to give 0.25 g of product as pale
yellow crystals.
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Reference Example 56
- i olmet =-3,4-dihydro-1H-1-
e - -

A mixture of 0.250 g (1.43 mmol) of
3,4-dihydro-1j-1-benzazepine-2,5~-dione and 5.5 ml
(4.93 g, 41.5 mmol) of N,N-dimethylformamide, di-
methylacetal is heated at 90°C for 1.5 hour. The
mixture is cooled, diluted with diethylether and
filtered. The solid is washed well with diethylether
and dried to give 0.26 g of tan crystals, m.p.
203°-205%.

| ' Reference Example 57
2-Methyl-6, 7-dihydro-SH-pyrimido(5,4-d][1]benzazepine

To a solution of 0.308 g (3.26 mmol) of

. acetamidine hydrochloride in 15 ml of methanol under

argon is added 0.176 g of (3.26 mmol) of sodium
methoxide and the mixture stirred for 5 min. To the
mixture is added 0.50 g (2.17 mmol) of 4-{(dimethyl-
amino)methylene]-1,2,3,4~tetrahydro-5H-1-benzazepine~-
2,5-dione and the mixfure stirred at room temperature
overnight. The mixture (containing thick precipitate)
is diluted with 3 ml of methanol, chilled and £fil-
tered. The filtrate is concentrated to dryness. The
residue and original solid are combined and chloroform
added. The mixture is washed with water, the organic
layer is treated with activated carbon and then
filtered through a thin pad of hydrous magnesium
silicate. The filtrate is evaporated to give 0.41 g of
crystals, m.p. 257°-258°C.

The preceding compound is heated with 5 equi-
valents of lithium hydride in dioxane for 24 hours to
give the product as a solid. ‘
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Reference Example 58
10,11-Dihydro-10-(4-nitrobenzovlidibenz(b, £1[1.41-
thiazep]
To a solution of 1.6 g of 10,11-dihydrodi-

“benz[b,f][1l,4]thiazepine in 30 ml of dichloromethane is

added 0.1 g of 4-(N,N-dimethylamino)pyridine, 4 ml of
triethylamine and 1.0 g of 4-nitrobgnzojl chloride and
the mixture is stirred for 16 hours. The mixture is

poured into ice-water and extracted with 3x150 ml of

dichloromethane. The combined organic extract is
washed with water, 2N HCl, 2N Na2c03, water and dried
(Mgso4). The solvent is removed in vacuo and the
product (2.6 g) purified by chromatography on silica
gel with hexane-ethyl acetate (4:1) as eluent to give

2.2 g of crystals, m.p. 147°-149%%.

Reference Example 59
- dro=10=-(4~ en enzlb 41—
thiazepine

A mixture of 2.2 g of 10,11~-dihydro-10-(4~-
nitrobénzoyl)dibenz[b,f][1,4]thiazepine in 150 ml of
methanol is shaken in a Parr hydrogenator under 50
pounds per square inch of hydrogen for 72 hours. The
mixture is filtered through diatomaceous earth and the
filtrate evaporated in vacuo. The residue is re-
crystallized from chloroform-hexane to give 1.8 g of
crystals, m.p. 52°-55°c.

Reference Example 60

- - - Y - - 1 [e]

A sample of 1.51 g of sodium hydride (60% in
0il) is washed with hexane under argon to remove the
0oil. To the washed sodium hydride is added 5 ml of
N,N-dimethylformamide. To this mixture is added drop-.
wise a solution of 8.69 g of ethyl 4-[(2-methylbenzo-
yl)amino)benzoate in 20 ml of N,N-dimethylformamide. .
The mixture is stirred at room temperature for 0.5 hour
and then 5.23 g of methyl iodide is added. The mixture
is stirred at room temperature for 16 hours.
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The mixture is diluted with water and extracted with
dichloromethane. The extract is dried (Na2864), con-
centrated to reduce the volume and the solution
filtered through a thin pad of hydrous magnesium
silicate. - The filtrate is concentrated in vacuo to
give 11 g of an oil (1:1 mixture of product and N,N-
dimethylformamide). The preceding: product, ethyl
4~[N-methyl-N-(2-methylbenzoyl)amino]benzoate, (11 g)
is dissolved in 30 ml of methanol and 25 ml of 2N NaOH
added. The mixture is refluxed for 2 hours and the
solovent 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 proéuct,is air dried to give 6.72 g of
crystals, m.p. 187°-190°c.
' Reference Example 61
=[N-Methyl—-N=—{2~ o ori
A solution of 6.72 g of 4-[N-methyl-N-(2-
methylbenzoyl)amino]benzoic acid in 20 ml of thionyl
chloride is refluxed for one hour. The volatiles are
removed in vacuo. Toluene is added to the residue and
then the toluene removed in vacuo (repeated several
times) to give the 7.3 g of product as a brown oil.
) As .described for Reference Example 60, but
substituting the appropriate ethyl 4-[ (N-aroyl)amino}-
benzoate, the folowing compounds are prepared.

- N N D inolbenzo
Reference Example 63
e [ N -N= -dichlorobenzovl o nzoic acid
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e c ample 6
- { 2=~ ~4=chlorobenzo
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Reference Example 78

4-[N-Me -N-(phenvlace aminolbenzoic acid

Reference Example 79

To a suspension of 11.67 g of 2-thiobenzoic
acid in a mixture of 32 ml of ethanol and 11 ml of
water is added portionwise 12.72 g of solid sodium bi-
carbonate. After the complete addition, the mixture is
stirred for 15 minutes and 10.0 g of 2-chloro-3-nitro-
pyridine added portionwise. The mixture is refluxed
for 2 hours, cooled and then concentrated in vacuo.
The residual aqueous solution is diluted with 15 ml of
water, acidified with 2N HCl and extracted twice with
250 ml of ethyl acetate. The extract is concentrated
under vacuum to give a yellow solid residue. The
residue is dissolved in a minimum of ethyl acetate by
héating on a steam bath. The solution is cooled
overnight and filtered. (2.5 g of starting material).
The filtrate is concentrated, chilled and filtered to
give 12.5 g of 2-(3-nitro-2-pyridinylthio)benzoic acid
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as a yellow solid. The preceding compound (5.0 g) and
0.75 g of P4d/C in 60 ml of ethanol is shaken in a Parr
hydrogenator under 45 psi of hydrogen for 18 hours.

The mixture is filtered through diatmoaceous earth and

‘the filter cake washed with 200 ml of dichloromethane.

The combined filtrate is evaporated in vacuo to give a
solid. The solid is triturated with ethanol and
filtered to give 3.6 g of yellow solid. This solid
(3.0 g) is again hydrogenated with Pd/c (0.50 g) in 50
ml of ethanol and 30 ml of acetic acid under 45 psi of
hydrogen for 18 hours. The mixture is filtered through
diatomaceous earth and the filter cake washed with

methanol. The combined filtrate is concentrated jin

vacuo to give 1.6 g of solid. This solid in 25 ml of
N,N-dimethylformamide is again reduced with 0.80 g of
Pd/C under 45 psi of hydrogen to give 0.57 g of solid.
Recrystalization from ethyl acetate gives 0.28 g of
2-({3~amino-2-pyridinylthio)benzoic acid. The preced-
ing compound (0.20 g) is heated in 2-hydroxypyridine at
170%¢ to give 5,6~-dihydropyrido{2,3-b}[1,4]benzothia~-
zepine as a yellow solid. The preceding compound is
reacted with borane-dimethylsulfide as described for
Reference Example 17 to give the product as a solid.

Reference Example 86
5,6-Dihydro-5-(4-aminobenzoyl)pyrido[2,3-b}[1,4]~

benzothiazepine _

To a mixture of 10 mmol of 5,6-~dihydropyrido-
[2,3-b][1,4)benzothiazepine and 11 mmol of 4-nitro-
benzoyl in 25 ml of dichloromethane chilled to 0°C is
added 15 mmol of triethylamine. The mixture is stirred
at room temperature for 5 hours and then diluted with
75 ml of dichloromethane. The mixture is washed with
H,0, 2N citric acid, NaHCO, , brine and dried (Nazso4).
The solvent is removed to give 5,6-dihydro-5-(4-nitro-
benzoyl)pyrido[2,3~b][1,4)benzothiazepine as a solid.

A mixture of the preceding compound (5 mmol), 0.3 g of
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Pd/C and 3 mmol of hydrazine in 25 ml of ethanol is
refluxed for 3 hours. The mixture is filtered through
diatomaceous earth and the filtrate evaporated in Qggug
to'gife a_solid. The solid is purified by chromato-

‘graphy on-silica gel with ethyl acetate-hexane as

solvent to give the product as a solid.

eferenc 7 ,
5,11-Dihydro-6-(4-aminobenzoyl)~6H-pyrido(2,3-e} (1]~
benzazepine

To a ﬁixture of 10 mmol of 5,11-dihydro-6H-
pyrid6[2,3<g][l]benzazepine, and 11 mmol of 4-nitro- -
benzoyl chloride in 25 ml of dichloromethane, chilled
to 0°¢, is added 15 mmol of triethylamine. The mix-
ture is stirred at room temperature for 5 hours and
diluted with 75 ml of dichloromethane. The mixture is
washed with H,0, 2N citric acidg, Ncho3; brine and
dried (Na,s0,) . The solvent is removed in vacuo to
give 5,11-dihydro-6-(4-nitrobenzoyl)~6H-pyrido-
{3,2-¢][1]benzazepine as a solid. A mixture of the
preceding compound (5 mmol) 0.3 g of Pd/C and 3 mmol of
hydrazine in 25 ml of ethanol is refluxed 3 hours. The
mixture is filtered through diatomaceous earth and the
filtrate evaporated in vacuo to a solid. The solid is
purified by chromatography on silica gel to give the
product as a solid.

Reference Example 88

=Ni -2~ - nylamine

A stirred solid mixture of 13.7 g of anthra-
nilic acid, 20.2 g of o-bromonitiobenzene, 13.8 g of
anhydrous potassium carbonate and 0.1 g of copper metal
is heated 200°C o0il bath. The reaction mixture is
heated for 2 houfs, cooled and the solid washed with
ether (3x100 ml). The solid is dissolved in hot water
and filtered. The filtrate is acidified with 40 ml of
HCl1 and the resulting solid is collected and dried to
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give 20.5 g of the desired product as a solid, m.p.
262-265°C.

- (¥ g -d 3

A solution of 7.3 g of 2-nitro-2’-carboxy-
diphenylamine in 50 ml of methanol containing 10%
palladium-on—c&rbon is hydrogenated under 42 pounds of
pressure for 24 hours. The reaction mixture is
filtered through diatomaceous earth. The filtrate is
evaporated to dryness in vacuo to give 6.6 g of the
desired product as a solid, m.p. 72~75%.

5,11-Dihydro-10H-dibenz[b,e][1,4]diazepine-11-one

A mixture of 6.6 g of 2-amino-2’-~carboxy-

'diphenylamine in 300 ml of xylene is heated at reflux

for 20 hours. The xylene is evaporated in vacuo to a
residue which is evaporated from 210 ml of toluene in
vacuo to a residue which is evaporated from 50 ml of
chloroform to give a residue. The residue is dissolved
in 10 ml of tetrahydrofuran and added to 400 ml of
ice~cold hexane. The resulting solid is collected, to
give 4.3 g of the desired product as a solid, m.p.
121-123%. -

Reference Example 91
5,11-Dihydro-10H-dibenz[b,e}[1l,4)diazepine

To a stirred solution of 4.3 g of 5,11-di-
hydro-10H~-dibenz[b,e][1,4]diazepin-11-one in 50 ml of
tetrahydrofuran, under nitrogen and cooled to 0 is
added 4.0 ml of 10 N methyl sulfide-borane complex.
The ice bath is removed after 30 minutes and the
reaction mixture stirred at room temperature for 18
hours. The reaction mixture is cooled in an ice bath
and 30 ml of anhydrous methanol added dropwise and
evaporated to dryness in vacuo. Another 30 ml of
methanol is added and evaporated to a residue. The
residue is quenched with 30 ml of 40% sodium hydroxide
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followed by heating at 110°C for 45 minutes and cooling
to foom temperature. The reaction mixture is diluted
with 200 ml of water and extracted with methylehe
chloride (3x100 ml). The combined extracts are washed
with 1 N HC1l, water and 0.5 N NaOH. The orgahic layer
is dried and evaporated in vacuo to give 3.2 g of the
desired product, m.p. 114-116°¢.
e =) 9
5H-Dibenz(b,e]azepine-6,11-dione

_ A mixture of 5.50 g of 2-aminobenzophenone-
2’-carboxylic acid in 50 ml of xylene is stirred at
reflux for 23 hours. The mixture is filtered to give
1.82 g of the desired product as a solid.

_ Reference Example 93
2-Chloro-5H-dibenz([b,e)azepine-6,11-dione

A mixture of 1.0 g of 5H-dibenz[b,e]azepine-
6,11-dione in 50 ml of acetic acid is stirred while
chlorine is bubbled into the reaction mixture until
saturated. The temperature increases to 38°C. After
standing, a precipitate forms and is filtered, washed
with hexane and air dried to give 0.62 g of solid which
is purified by chromatography to give the desired
product as a solid, m.p. 289-293°¢.

Reference Example 94
2-Chloro-6,11-Dihydro~-5H-dibenz{b,e]azepine

- To a mixture of 7.28 g of 2~chloro-5H-dibenz-
[b,e]azepine-6,11-dione in 25 ml of anhydrous tetra-
hydrofuran, under argon, is added dropwise 8.5 ml of
(10 M) boron-dimethyl sulfide. The reaction mixture is
stirred at room temperature for 18 hours. The reaction
mixture is heated at reflux for 3 hours and coocled to
room temperature. While stirring, 25 ml of methyl
alcohol is carefully added, followed by 100 ml of 2 N
NaOH. The reaction mixture is heated at reflux for 24
hours and the solid collected. The solid is dissolved
in methylene chloride and washed with 2 N citric acid,
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water and dried (Na2304). The volatiles are evaporated
in vacuo to give 4.16 g of a residue which is crystal-
lized from ethyl acetate-hexane - to give 2.05 g of the
desired product as a crystalline solid, m.p. 137-141%.
"~ Reference Example 95 .
5,6~Dihydro-6~(4-nitrobenzoyl)-4H-isoxazolo[4,5~d]~-

Illbenzazepine

A solution of 0.250 g of 1,2,3,4-tetrahydro-
4-[ (dimethylamino)méthylene-1-(4-nitrobenzoyl)-5H-1-
benzazepin-5-one and 95.2 mg of hydroxylémine.hydro-
chloride in 8 ml of methyl alcohol is heated at reflux
under argon for 4 hours. The methanol is evaporated in
vacuo to a residue which is dissolved in 10% ethyl
acetate in methylene chloride and the solution passed
through a pad of silica gel. The filtrate is evapora-
ted in x;gng to give the desired product as a solid. '
CIMS: MH =336.

Reference Example 96
5,6-Dihydro-6~(4-~aninobenzoyl)-4H~-isoxazolo[4,5~-d]~

fllbenzazepine
A mixtﬁre of 0.050 g of 5,6-dihydro-6-(4-
nitrobenzoyl)-4H-isoxazolo[4,5-d][1]benzazepine and
0.169 g of SnCl, 2H,0 in 2 ml of ethyl alcohol is
heated at reflux under argon for 1 hour. Water and 10%
NaHCO, is added until basic. The volatiles are eva-

3
porated in vacuo to a residue which is stirred with 1:1

- chloroform-methanol and filtered. The filtrate is eva-

porated in vacuo to a residue which is dissolved in
methyl alcchol, treated with activated carbon, filtered
through diatomaceous earth and concentrated in vacuo to
give 100 mg of the desired product as a whlte crystal-
line solid. CIMS(cH4)'MB =306.



10

20

- 25

30

35

-143-

efe ce m 97
6,5-Dihydro-2-methy1-?—(A-nitrcbenzoyl)-sg-pyrimido-

[5,4-d][1l]benzazepine
To a stirred solution of 0.233 g of acetami-

dine hydrochloride in 36 ml of methyl alcohol under
argon is added 0.133 g of ‘NaOCH,. After § minutes,
0.600 g of 4-[ (dimethylamino)methylene]-1,2,3,4-tetra-
hydro-1-(4-nitrobenzoyl)-5H-1-benzazepin-5-one

is added and stirring continued for 18 hours. The
volatiles are evaporated to a residue which is
dissolved in ethyl acetate and passed through a pad of
silica gel; The filtrate is evaporated in vacuo to

‘give 590 mg of the desired product as tan crystals,
m.p. 211-212°C. HR FABMS: Exact mass (M+H):361.1295.

Reference Example 98

.-6,7-Dihxdro—2-methy1-7-(4-aminobenzoyl)-Sn-pyrimido-

[5,4-d][1]benzazepine

A mixture of 400 mg of 6,7-dihydro~2-methyl-
7-(4-ﬁitrobenzoyl)-Sﬂrpyrimido[5,4-g][ljbenzazepine, 87
sl of anhydrous hydrazine and 40 mg of 10%'Pd/c in 22
ml of ethyl alcohol is heated at reflux for 1.25 hours,
filtered through diatomaceous earth and the pad washed
well with methyl alcohol. The combined filtrates are
evaporated in vacuo to a residue which is dissolved in
ethyl acetate and filtered through a pad of hydrous
magnesium silicate and the filtrate concentrated in
vacuo to a residue which is dissolved in methyl alcohol
and evaporated again to give 330 mg of the desired
product as a yellow foam. HR FABMS: Exact mass (M+H):
331.1555.

Reference Example 99
- a o) - 3,4~te -1=
(4-nitrobenzoyl)~5H~1-benzazepin-5-one

A mixture of 1.35 g of 1,2,3,4-tetrahydro-1-
(4-nitrobenzoyl)-5H~1-benzazepin~5-one and 15 ml of
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tert-butoxy-bis{dimethylamino)methane is heated for on
a steam bath for 2 hours. The volatiles are evaporated -
1n'vacgo tb a residue which is stirred with ether and
filtered. The cake. is washed with ether and the
combined filtrates -evaporated jin vacuoc to a residue
which is dissolved in 30% ethyl acetate in methylene
chloride and passed through a pad: of hydrous magnesium
silicate. The filtrate is evaporated in vacuo to a
residue which is dissolved in 30% ethyl acetate in
methylene chloride and passed through a pad of hydrous
magnesium silicate. The filtrate is evaporated in
vacuo to a residue to give 1.60 g of yellow crystalllne
product, m.p. 180-183 c. )

eference 00

pyrazolo[4,3-d}[1]benzazepine

"A solution of 0.150 g of 4~[(dimethylamino)-
methylenel}-1,2,3,4-tetrahydro-1-(4-nitrobenzoyl)~5H~
l-benzazepin~5-one and 44 xl of methylhydrazine in 5 ml
of methyl alcohol is heated at reflux for 18 hours. A
precipitate forms on standing. The volaties are eva-
porated to a residue. which is purified by column chro-
matography on silica gel by elution with 5% ethyl
acetate-methylene chloride. The product fractions are
combined and the volatiles evaporated to a residue
which is dissolved in chloroform-methanol, filtered
through glass wool and the filtrate evaporated jin vacuo
to give 0.110 g of the desired product as pale yellow
crystals.

pyrazolo[4,3-d]{1l]benzazepine

A mixture of 0.520 g of 2,4,5,6-tetrahydro-2-
methyl-6-(4-nitrobenzoyl)pyrazolo[4,3-d][1]benzazepine,
118 pl of anhydrous hydrazine and 52 mg of 10%
palladium-on-carbon in 30 ml of absolute ethyl alcohol
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is heated at reflux for 1 hour. The reaction mixture

is filtered through diatomaceous earth and the cake

washed with 100 ml of methyl alcohol and 1:1 chloro-

form-methyl alcohol to give 430 mg of the desired pro-

duct as off-white crystals. CIMS(CH,)MH'=319.-
Reference Example 102

5-(2-Chloro-4-aminobenzoyl)-6,11~dihydro-5H~
dibenz({b.elazepine '

A mixture of 1.40 g of 5-(2-chloro-4-nitro-
benzoyl)-6,11~dihydro-5H-dibenz[b,e]azepine, 0.20 g of
10% palladium-on-carbon, 0.25 g of anhydrous hydrazine
in 25 ml of absolute ethanol is heated at reflux-for 1
hour. The mixture is filtered through diatomaceous
earth and the filtrate evaporated in vacuo to a residue
which is dissolved in methylene chloride and hexane

' added at the boil.td give 0.60 g of the desired pro-

duct as a crystalline solid, n.p. 158-161°¢c.
Reference Example 103

To a stirred solution of 15.6 g {0.10 mol) of
2-(3-thienyl)-1,3~dioxolane in 100 ml of anhydrous
ether, n-butyl-lithium (1.48 N, in hexane, 74.3 ml) is
added dropwise under nitrogen at room temperature.
After being refluxed for 15 minutes, the reaction
mixture is cooled to -78°c and tii-n-butyltin chloride
(34.18 g, 0.105 mol) in 100 ml of dry tetrahydrofuran
is added dropwise. After the addition is complete, the
mixture is warmed to room temperature and the solvent
evaporated. To the oily residue 100 ml of hexane is
added, and the resulting precipitate (LiCl) is filtered
off. The filtrate is evaporated and the residue
distilled at reduced pressure, giving 34.16 g {77%) of
the desired product.
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A mixture of 2-[2-{tributylstannyl)-3-~
thienyl}-1,3-dioxolane (8.8 gms, 20 mmols), 2-nitro-

" benzyl bromide (4.5 gms, 22 mmol) and tetrakis (tri-

phenylphosphine)-palladium (0) (200 mg) is refluxed in
degassed toluene for 16 hours under nitrogen
atmosphere. At the end, the reaction mixture is cooled
to room temperature and filtered through diatomaceous
earth. Tﬁe toluene is removed by concentrating at
reduced pressure and the product isolated by silica gel
column chromatography by elution with 30% ethyl
acetate:hexane to give 4.5 gms. of the desired product

-as a viscous ligquid. Mass Spectrum; M 292.

Reference Example 105°
4,10~-Dihydro~5H-thieno[3,2-¢c][1]benzazepine

‘A stirred solution of 4 gms of 2-[2~[(2-
nitrophényl)methyl]-3-thieny1]-1,3-dioxolane in acetone
(50 ml) and acetic acid (90% 50 ml) is heated to 60°cC.
Zinc dust (10 gms) is slowly added and after the addi-
tion, reaction mixture is stirred for 6 hours. At the
end, reaction mixture is filtered and the residue
washed with acetone and concentrated. The brown
residue is extracted with chloroform and washed well
with water. The organic layer is dried (Na,S0,) and
filtered and concentrated. The product is isolated by
silica gel column chromatography by eluting with 20%
ethyl acetate:hexane to give 2.0 g of the desired
product as a pale yellow crystalline solid, m.p. 86°c.
Mass Spectrum; M 202.
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To a solution of 4,5-dihydro-4,4-dimethyl-2-

(2-thienyl)-oxazole (4.5 gms 25 mmol) in anhydrous
ether at -70°¢, n-butyl-lithium (2.5 molar solution in
hexane, 11 ml) is added drop by drop under N, atmos-
phere. The reaction mixture is stirred at ~78°c for 45
minutes and tri-n-butyltin chloride (8.3 gms 25 mmol)
in dry ether is added drop by drop. The reaction
mixture is stirred at room temperature for 1 hour and
quenched with water. The reaction mixture is extracted
with ether, washed well with water, dried and conceéen-
trated. The product obtain is pﬁre enough for further
transformation. The oil product, 4,5-dihydro-4,4-di-
methyl-2~[3-(tributylstannyl)-2-thienyl}-oxazole is
mixed with 2-nitrobenzyl bromide (5.5 g 25 mmol) in
toluene and refluxed in the presence of tetrakis (tri-
phenylphosphine)-palladium (0) (200 mg) for 16 hours.
At the end, reaction mixture is coocled to room tempera-
ture and filtered. Toluene is removed under reduced
pressure and the product is isolated as brown oil by
silica gél column chromatography by eluting it with 30%
ethyl acetate:hexane to give 5.7 g of the desired
product. Mass Spectrum; M'316.
eference 107
9,10-Dihydro-4H-thieno([3,2~g][1]benzazepin-10-one

A solution of 4,5-dihydro-4,4-dimethyl-2-
[3-[ (2=-nitrophenyl)methyl]-2-thienyljoxazole 5 gms is
refluxed in acetone/water (3:1 100 ml) containing 1 N
HCl (30 ml) for 24 hours. The reaction mixture is
concentrated and the residue is dissolved in glacial
acetic acid (100 ml). The acetic acid is stirred at
70°C and zinc dust (10 gm) is slowly added. sStirring
is continued at 70°C for 6 hours. At the end, the
reaction mixture is cooled to room temperature and
filtered. Acetic acid is removed under reduced
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pressure and the residue is extracted with chloroform.

The chloroform layer is.dfied and concentrated to give

2.9 gms of the desired product as a brown solid.

Mass sﬁectrum: mt21s.

: . eference Exam 08
9,10-Dihydro-4H-thieno[3,2~-c][1]benzazepine

A stirred solution of 2.0.g of 9,10-dihydro~
4H-thieno[2,3~-¢][1]benzazepin-10-one and lithium
aluminum hydride (500 mg) in tetrahydrofuran is re-
fluxed for 4 hours. At the end, reaction mixture is
carefully quenched with ice cold water and extracted
with chloroform. The organic layer is washed well with
water and dried over anhydrous Na,so,, filtered and
concentrated. The product is purified by silica gel
column chromatography by eluting it with 30% ethyl
acetate:hexane to give 1.2 g of the deéired product as
a bright yellow solid. Mass Spectrum; Mt 202.

Refexrence Example 109

4-Bromo-1,2, 3,4-tetrahydro-1-(4-nitrobenzoyl)-5H~-

A mixture of 0.200 g of 1,2,3,4-tetrahydro-1-
{4-nitrobenzoyl)-5-1-benzazepin-5-one in 2.5 ml of
acetic acid is warmed until solution then allowed to
cool to room temperature. While stirring, a solution
of 0.103 g of bromine in 0.5 ml of acetic acid is added
dropwise. After rapid decolorization, the reaction
mixture is stirred for 1.5 hours and poured into water.
The solid is collected, washed with water and air dried
to give 220 mg of the desired product as a crystalline
solid, Mass Spectrum; MH+=389,391.
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Reference Example 110

5., 6-Dihydro-2-methyl-6-(4~-nitrobenzoyl) -4H~

thiazolo[5,4-d][1]benzazepine

A nmixture of 1.19 g of 4-bromo-1,2,3,4~
tetrahydro-l—(4-nitrobenzoy1)-SH-I-benzaéepin-s-one and
0.230 g of thiocacetamide in 4 ml of ethyi alcohol is
refluxed under argon for 18 hours: The volatiles are
evaporated in vacuo to a residue which is partitioned
between CHCI3 and 10% Ncho3. The organic layer is
separated and washed twice with water. The organic
layer is separated, dried (Mgso4) and evaporated in
vacuo to give 1.08 g of yellow foam which is purified
by flash chromatography on silica by elution with 4%
ethyl acetate in methylene chloride to give 560 mg of
the desired producﬁ as pale yellow foam.
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Reference Example 111
5,6-Dihydro-2-methyl-6~(4-aminobenzoyl)-4H~

thiazolo{5,4~-d][1]benzazepine

"A mixture of 0.080 g of 5,6~dihydro-2-
methyl~6~(4-aminobenzoyl)-4H~thiazolo{5,4~-d][1]benz~-
azepine and 0.248 g of SnCl, dihydrate in 3.5 ml of
ethyl alcohol is refluxed under argon for 1 hour. The
reaction mixture is diluted with ice water and the pH
adjusted to 8 with 10% NaHCO,. After stirring for 3
hours, the mixture is extracted with cxc13(3x).- The
combined organic layers are treated with activated
carbon, filtered through a pad of MgsSO, and the
filtrate evaporated jin vacuo to a residue. The residue
is chromatographed on silica gel by elution with 30%

. ethyl acetate in methylene chloride to give 60 mg of

the desired product as a tan solid, CIMS(CH4):MK*=336.

A 0.876 g sample of 60% sodium hydride in oil
is washed with hexane followed by the addition of 60 ml
of dry N,N-dimethylformamide. The reaction mixture is
stirred for 1 hour under argon at room temperature
after the addition of 4.73 g of a=(2~-chlorophenyl)=-4-
morpholineacetonitrile. To the reaction mixture is
added 4.58 g of methyl 4-(bromomethyl)benzoate and
stirring continued for 3 hours. Several drops of
acetic acid is added to ice water and the reaction
quenched. The pH is 3-4 and saturated NaHCO, added to
adjust the pH to 6-7. Upon cooling a solid forms which
is filtered, washed with water and dried to give 5.92 g
of yellow solid. Crystallization from methylene
chloride-hexane gives 2.10 g of the desired product as
a crystalline solid, m.p. 116-118°c.
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e en_e M’ e 3
et —-[2~(2~ =-2-0XO. enzoat
A mixture of 1.0 g of methyl [4-(2-chloro-
bhenyi)-2—cyan6-2-(44morpholinyl)ethyl]benzoate and 14

" ml of acetic acid and 6 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.

Reference Example 114 .
4-[2-(2~chlorophenyl}-2~oxcethyl ]benzoic acid

A mixture of 18.78 g of methyl 4-{2-(2-
chlorophenyl)-2-oxoethyl ]benzoate in 288.8 ml of CH,OH,

.72.2 ml of water and 5.2 g of NaOH is refluxed for 3

hours then acidified with 2 N citric acid. The
reaction mixture is evaporated in vacuo to remove the
CH,OH. The aqueous phase is extracted with CH2012,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°¢.

Example 1

—4— - - - B - -
-2= b ide
To a mixture of 1.37 g . (5 mmol) of 4-[(2~-

metﬁylbenzoyl)amino}benzoyl chloride and 0.061 g of 4-
(dimethylamino)pyridine in 4 ml of pyridine is added
0.975 g (5 mmol) of 10,11-dihydro-5H-dibenz[b,f]aze~-
pine. The mixture is heated at 80° for 18 hours and
then 0.2 g of sodium hydride (60% in oil) (5 mmol) is
added. The mixture is refluxed for 2 hours, diluted
with dichloromethane and water and then filtered. To
the filtrate is added 1N HCl and the mixture filtered.
The filtrate is dried (Na,50,) and the solvent removed
to give a solid. The solid (1.1 g) is chromatographed
on thick layer silica gel plates to give 70 mg of yel-
low solid, m.p. 112-118°c.

Anal. Calc’d for C29H24N20: c,80.5; H,5.6; N,6,5.
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Found: C,78.7; H,5.8; N,6.7.

_ Example 2
—[4=- ~Di ~5H= z[b.e pin-5-yl)-
~Q = e ide

~To a solution of 0.27 g (1 mmol) of 4-[(2-
methylbenzoyl)amino]benzoyl chloride in 2 ml of tetra-
hydrofuran is édded 0.20 g (1 mmol) of 6,11-dihydro-
5H-dibenz[b,e]azepine and 0.20 g of triethylamine. The
mixture is stirred at room temperature for 3 hours and
the solvent removed under vacuum. To the residue is
added 1N HCl and the mixture extracted with ethyl ace-
tate (20 ml) and the extract washed with saturated
NaHCO,, brine and dried (Nazso4). The solution is fil-
tered through a thin pad of hydrous magnesium silicate

-and the filtrate evaporated. The residue is triturated
‘with ether-hexane and filtered to give 0.47 g of a

white solid: Mass Spectrum; EI 433 (M+l1l); EI-high reso-
lution 432.1842.
Anal. Calc’a for c29H24N202: c,80.5; H,5.6; N,6.5.
Found: C,79.0; H,6.0; N,6.1.
A sample crystallized from ethyl acetate-hexane gives
crystals, m.p; 198-203°c.
Example 3
phenvli-2-thiophenecarboxamide

To 0.193 g (1.2 mmol) of 3-methylthiophene-
2-carbonyl chloride in 3 ml of dichloromethane, cooled
to 0°, is added 209 yl of triethylamine. The mixture
is stirred and 0.30 g (1 mmol) of 5-(4—aminobenzoyl)-
5,6-dihydrophenanthridine is added. The mixture is
stirred at room temperature overnight and then concen-
trated under vacuum. To the residue is added 30 ml of
ethyl acetate and the mixture washed with 2 ml each of
water, 2N citric acid, 1M sodium bicarbonate and brine.
The organic layer is dried (Ra,S0,) and the solvent
removed to give 0.30 g of solid. The solid is
chromatographed on thick layer silica gel plates with
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ethyl acetate-hexane (1:1) as solvent to give 150 mg of

product as a yellow foam.
Anal. cal¢’d for ¢, H,.N.O_ S: C,71.3; H,6.0; N,6.9;.

_ . 2620272
8,7.9. Found: C,71.0; H,5.8; N,6.8; s,7.8.
X Exanmple 4
‘N-{4-[(2-Chlorodi b 4]loxazepin- =vl}-

carbony] 1phenyl)-2-methvlbenzanide

To a mixture of 0.229 g (1.0 mmol) of 2-
chloro-10,11-dihydrodibenz{b,£]){1,4]oxazepine in 1.0 ml
of pyridine under nitrogen is added 0.30'g (1.1 mmol)
of 4-{(2-methylbenzoyl)amino]lbenzoyl chloride. The
mixture is stirred at room temperature for 1 hour,
heated on a steam bath for 5 minutes and 8 ml of 2N HC1
added. The mixture is extracted with ethyl acetate and
the extract washed three times with 1 ml of 1N sodium
bicarbonate. The organic layer is dried (Mgso,) and
the solvent removed. The residue is crystallized from
ethyl acetate-hexane to give 0.24 g of crystals, m.p.
207-208°C. Anal. Calc’d for C28H2N203CI: C,71.9;
H,4.5; N,6.0; €1,7.6. Found: C,71.6; H,4.6; N,5.9;
cl,7.4.

Example S5
=Me ~“N-[4- - idi bo -
phenvllbenzamide

To a solution of 0.181 g (1.0 mmol) of
5,6-dihydrophenanthridine in 2 ml of warm pyridine is
added 0.273 g (1.0 mmolj of 4-[{2-methylbenzoyl)amino]-
benzoyl chloride. The mixture is stirred overnight at
room temperature, 1.2 ml of 2N HCl added. The solid
which separates is filtered and washed with water. The
solid is dissolved in dichloromethane and the solution
washed with 2M sodium carbonate. The organic layer is
concentrated and the residue chromatographed twice on
silica gel with ethyl acetate~hexane as solvent to give
79 mg of crystals, m.p. 190-194°c. Mass Spec-FAB 419
(M+H) .
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Ana;. Calc’d for C, H, N,0, H,0: c,77.4; H,5.1; N,6.4.
Found: C,77.5; H,5.1; N,6.4.

gggmgle 6

. To a mixture of 0.245 g (1 mmol) of 5,6,11,-
12-tetrahydrodibenz{b, f]azocine hydrochloride and 30 pl
(2.2 mmol) of triethylamine in 2 ml of dichloromethane
is added a solution of 0.281 g (1.1 mmol) of 4-[ (2~
methylbenzoyl)aminolbenzoyl chloride in 4 ml of di~
chloromethane. The mixture is stirred overnight at
room temperature, washed with water 2N HCl (3x2 ml) and
1IN sodium bicarbonate (3x2 ml). The organic layer is
dried (MgSO ) and filtered through a thin pad of

hydrous magnesium silicate (pad washed with 3 volumes

of CH2c12). The filtrate is concentrated to give 200
mg of a foam; Hass'Spec.-FAB 447 (M+H).
Anal. Calc’d for C._H N202: c,80.7; H,5.9; N,6.3.

3026
Found: C,79.1; H,5.7; N,6.1.
Example 7
- =N=[{4- = i car -
phenyllbenzamide

A mixture of 300 mg (0.5 mmol) of 5-(4—-amino-
benzoyl) -5, 6-dihydrophenanthridine and 230 mg of (0.55
mmol) of 2,6-dichlorobenzoyl chloride in 1.2 ml of
pyridine is heated (10000) for 3 hr and then stirred at
room temperature for 6 days. To the mixture is added
10 mg of 4-(dimethylamino)pyridine and the mixture
stirred for 22 days. To the mixture is added 6 ml of
2N HC1l and the solid filtered and washed with 2N HC1,
1N NaOH, H,0 to give 0.57 g of solid. The so;id is
chromatographed on thick layer silica gel plates with
hexane ethyl-acetate (1:1) to give 110 mg of solid.
Recrystallization from CHZCIZ-diisopropyl ether to give
73 mg of white crystals, m.p. 230-235%C.
Anal. Calc’d for C,. H._.Cl_N.O_ H,O: C,66.0; H,4.1;

277187727272 T2
N,5.7; C1,14.4. Found: C,65.5; H,4.1; N,5.6; C1l,14.6.
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Example 8
3;4-Dicnlg;o-u-[4-[(5(GH)—phenagth;idingllcagbonx;]-
' be ide ’ .

_A mixture of 150 mg (0.5 mmol) of 5-(4-amino-
benzoyl) -5, 6~dihydrophenanthridine and 115 mg'(o.ss
mmol) of 3,4-dichlorobenzoyl chloride in 1 ml of pyri-
dine is stirred at room temperature for 6 hours. To
the mixture is added 6 ml of 2N HCl1l and the mixture
stirred and filtered to give a solid. The solid is
washed with water, 2N sodium carbonate and water to
give 254 mg of crystals, m.p. 94-95°C. The solid is
chromatographed on thick layer silica gel plates with
hexane ethyl-acetate {(1:1) as solvent to give 107 mg of
solid. Mass Spec (FAB) 473 (M+H).

' Example 9

- e - . g o P e'e'—- -~
-2,5- orobe ide
A mixture of 0.625 g (2 mmol) of 5-(4-amino-

benzoyl)-6,11-dihydro-5H-dibenz(b,e]azepine, 0.629 g (3
mmol) of 2,5-dichlorobenzoyl chloride, 0.303 g (3 mmol)
of triethylamine and 15 mg of 4-(dimethylamino)pyridine
in 10 ml of dichloromethane is stirred at room tempera-
ture for 3 hours. The mixture is washed with water, 1N
HCl, Hzo, 1M NaHC03, brine and dried (Nazso4). The
solvent is removed to give crystals. Recrystallization
from hexane-crlzc:l.2 gives 0.16 g of white crystals, m.p.
203-231%. |
Anal. Calc’d for C,_H,.Cl_N 02: c,69.0; H,4.1; N,5.8;

287202 2
Cl,14.6. Found: C,69.0; H,3.8; N,5.6; C1,14.8.
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Example 10
N-[4-[(6,11-Dihvdro-SH-dibenz[b.elazepin-5-vl)~-
b e =-2.,4- orobe i
As described for Example 9, 0.111 g (1.1

mmol) of 5-(4-aminobenzoyl)-6,ll-dihydro-5H-dibenz-
{b,e]azepine in 8 ml of dichloromethane is reacted with
0.230 g of (1.1 mmol) of 2,4~-dichlorobenzoyl chloride.
The product is recrystallized from hexane-dichloro-
methane to give 0.24 g of crystals, m.p. 212-215%c.
Anal. Calc’d for C18H20C12N202 HZO: C,66.5; H,4.4;
N,5.5. Found: C,66.8; H,4.0; N,5.5.

Example 131

As described for Example 9, 0.628 g (2 mmol)
of 5-(4-aminobenzoyl)-6,11-dihydro-5H~dibenz{b,elaze~-
pPine is reacted with 0.506 g (3.0 mmol) of 2,3-di~
methylbenzoyl chloride in dichloromethane. The product
is recrystallized from hexane-dichloromethane to give
0.12 g of crystals, m.p. 138-142°C.

Anal. Calc’d f°"°30“26“2°2’ c,80.7; H,5.9; N,6.3.
Found: C,80.0; H,5.9; N,6.1.

-—f e - P~y & (i e b i =B -

b - - e enz a

As described for Example 9, 0.471 g (1.5.
mmol) of 5-(4-aminobenzoyl)-6,1l1-dihydro-5H~dibenz-
{b,e]azepine is reacted with 0.303 g (1.8 mmol) of
2,5~dimethylbenzoyl chloride in 10 ml of dichloro-
methane. The product is recrystallized from dichloro-
methane-~hexane to give 0.43 g of crystals, m.p.
213-216°c. Anal. calc’d for C,.H,.N,0,: C,80.7; H,5.9;

30726272
N,6.3. PFound: C,80.0; H,5.9; N,6.1.
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As described in Example 9, 0.471 g (1.5 mmol)
of 5~(4-aminobenzoyl)-6,11-dihydro-5H-dibenz(b,e}aze~-
pine is reacted with-0.303. g (1.8 mmol) of 2,4-di-
methylbenzoyl chloride in 10 ml of dichloromethane.
The product is recrystallized from hexane-dichloro-
methane to give 0.38 g of crystals, m.p. 197-199°c.
Anal. Calc’d for C, . H, _N_.O, 1/2 320= c,79.1; H,Q.o:

30026272

As described in Example 9, 0.471 g (1.5 mmol)

‘'of 5~(4-aminobenzoyl)-6,11-dihydro-~-5H~dibenz[b,e]aze-

pine is reacted with 0.315 g (1.8 mmol) of 2~chloro-~
benzoyl chloride in dichloromethane. The product is
chromatographed on thick layer silica gel plates with
hexane;ethyl acetate (1:1) as solvent to give a solid.
Recrystallization from hexane-dichloromethane gives 100
mg of crystals, m.p. 110-115°C. Anal. cCalc’d for
C,gH,,CIN. O, 1/2 H,0: C,72.8; H,4.8; N,6.1; C1,7.7.
Found: C,72.6; H,4.5; N,5.8; Cl1,8.7.

Example 15

carbonyllphenyl]-2-methylbenzamide

As described for Example 9, 0.942 g (3 mmol)
of 5-(4-aminobenzoyl)~-6,11~-dihydro-5H~dibenz[b,elaze-
pine is reacted with 0.52 g (3.3 mmol) of 2-methyl-
benzoyl chloride in 20 ml of dichloromethane. The pro-
duct is triturated with hexane-ethyl acetate to give
1.0 g of yellow crystals, m.p. 198-203°C.
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Example 16

=Chl ~N=T 4=~ ~dihvdro~5H-dib elazepin-
~ bo ene id

A mixture of 0.471 g (1.5 mmol) of 5-(4-
aminobenzoyl)-6,11~-dihydro-5H-dibenz[b,e]azepine,
0.340 g (1.8 mmol) of 2-chlorophenylacetyl chloride,
0.20 g of triethylamine and 9 mg of 4-(dimethylamino)-
pyridine in 10 ml of dichloromethane is stirred at room
temperature for 48 hours. An additional 0.27 g of 2-
chlorophenylacetyl chloride is added and the mixture
stirred at room temperature for 2.5 hr. The mixture is
washed with 1IN HC1l, H,0, 1M NaHCO,, brine and dried
(Na,SO,). The solvent is removed and the solid re-
crystallized from dichloromethane to give 0.27 g of
crystals, m.p. 191-194°C. Anal. cCalc’d for
C..H ClNZOZ: c,74.6; H,5.0; N,6.0; C1,7.6. Found:

29723
C,74.4; H,4.9; N,5.9; C1,7.8.

A mixture of 0.628 g {2 mmol) of 5-(4-amino-
benzoyl)-6,11-dihydro-5H-dibenz[b,e]azepine, 0.551 g (3
mmol) of nicotinoyl éhloride, hydrochloride, 0.606 g (6
mmol) of triethylamine and 15 mg of 4-(dimethylamino)--
pyridine in- 17 ml of dichloromethane is refluxed for 7
hours. The mixture is washed with Hzo, 2N citric acid,
Hz°' iN Ncho3, brine and dried (Nazso4). The solvent
is removed and the solid recrystallized from hexane-di-
chloromethane to give 0.12 g of crystals, m.p.
217-220°C. Anal Calc’d for C,H,,N;0, H,0: C,74.1;
H,5.3; N,9.6. Found: 73.6; H,4.7; N,9.8.

Example 18
-[4= 11~ dro-5H-dibenz{b.elazepin-5-yl)-
bo -3 =2wthj c oxami

As described for Example 9, 0.314 g (1 mmol)
of 5-(4-aminobenzoyl)-6,11-dihydro-5H~dibenz(b,e]aze-
pine is reacted with 0.177 g (1.1 mmol) of 3-methyl-2-
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thlophenecarbonyl chloride in 5 ml of dichloromethane
and 0. 111 g of triethylamine for 2 hours at room tem-
perature to give crystals. Recrystallization from di-
chloromethane~hexane gives 0.235 g of crystals, m.p.
201-204 c.

c =3=- i ide
As described for Example 9, 0.314 g (1 mmol)
of 5-(4-aminobenzoyl)-6,11~-dihydro-5H-dibenz[b,e]aze-
pPine is reacted with 0.302 g (1.4 mmol) of 3-(tri-
fluoromethyl)benzoyl chloride in 9 ml and 0.145 g (1.4
mmol) of triethylamine for 1.5 hour at room tempera-
ture. The product is recrystallized from ethyl ace-

.tate-hexane to give 0.14 g of crystals, m.p. 190-191°¢.

As described for Example 9, 0.314 g of 5-(4~
aminobénzoyl)-6,11-dihydro-5thibenz[b,e]azepine is
reacted with 0.269 g (1.29 mmol) of 4-trifluoromethyl-
benzoyl chloride and 0.130 g (1.29 mmol) of triethyl-
amine in 9 ml of dichloromethane for 1.5 hours at room
temperature. The product is triturated with ethyl ace-
tate~hexane to give 0.43 g of crystals, m.p. 205-207%¢.

As described for Example 9, 0.314 g (1.0
mmol) of 5-(4-~aminobenzoyl)-6,l11-dihydro-5H~dibenz-
[b,elazepine is reacted with 0.194 g (1.1 mmol) of
2,4-difluorobenzoyl chloride and 0.111 g (1.1 mmol) of
triethylamine in 10 ml of dichloromethane for 1.5 hours
at room temperature. The product is recrystallized
from ethyl acetate-hexane to give 0.37 g of crystals,
m.p. 215-217%c.
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A sample of 6,11-dihydro-li-methyl-5H-dibenz-

" [b,e}azepine is synthesized as described in J. Chem.
Soc. Perkin I, 1279 (1976). A 0.210 g (1 mmol) sample
is added to a stirred and cooled mixture of 0.328 ¢

(1.2 mmol) of 4-[(2-methylbenzoyl)amino}benzoyl chlo-
ride, 279 mL (2.0 mmol) of triethylamine and 26 mg of
4-(dimethylamino)pyridine in 4 ml of dichloromethane.
The solution is stirred at room temperature overnight.
An additional 0.328 g of 4-[(z-methylbenéoyl)amino]ben-
zoyl chloride and 150 sl of triethylamine is added and
the mixture stirred at room temperature for 6 hours.
The volatiles are removed and 30 ml of ethyl acetate is
added. The mixture is washed with-12 ml each of 2N
citric acid, Hzo, 1M NaHCO,, brine and dried (Nazso4).
The solvent is removed and the residue chromatographed
on thick layer silica gel plates with hexane-ethyl ace-
tate (2:1) as solvent to give 0.13 g of product as a
white solid. Anal. Calc’d for c30H26N202 1/4 H,0:
c,79.9; H,5.9; N,6.27 Found: C,79.4; H,5.5; N,5.9.
Example 23
~(4-[[2-[ (Di o 1yl1did 4]1-
zepin- - -2-m enzamide
A solution of 0.22 g of 10,11-dihydro-N,N-di-

methyl-10-{4-nitrobenzoyl)dibenz[b,f][1,4)oxazepine-2-
sulfonamide, 50 mg of 10% Pd/C under an atmosphere of
H, is shaken in a Parr hydrogenator for 5 hours. The
mixture is filtered through diatomaceous earth and the
filter cake washed with ethyl acetate. The filtrate is
concentrated to 5a, 6 ml and 0.83 ul of triethylamine
added followed by the addition of 0.773 g of o-tolyl
chloride. The mixture is stirred overnight and then.
washed with Hzo, 2N HCl, 1M Na,cCo, and brine. The fil-
trate is filtered through a thin pad of hydrous magne-
sium silicate and the pad washed with three volumes of
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ethyl acetate. The filtrate is concentrated under vac-
uum and the residual oil chromatographed on thick layer
silica gel plates with hexane-ethyl acetate (1:1) to
give 83 mg of a foam. Mass Spectrum (FAB) 540(M+H).
Example 24
- - [ =1 - - - -
carbonvllpheny]llbenzamide
As described for Example 9, 0.314 g (1.0
mmol) of 5-(4-aminobenzoyl)=-6,11-dihydro-5H-dibenz-
[b,e]azepine is reacted with 0.155 g (1.1 mmol) of
benzoyl chloride and 0.111 g (1.1 mmol) of triethyl-
amine in 10 ml of dichloromethane for 1.5 hours at room
temperature. The product is rec;ystailized from di-
chloromethane-hexane to give 0.19 g of crystals, m.p.
219-221°C. Anal. Calc’d for C,gH,,N,0,: C,80.4; H,5.3;
N,6.7. Found: C,79.6; H,5.5; N,6.7. ' :
~ Example 25
- - - ...d' - -
-2-{t om: ide
As described for Example 9, 0.314 g (1.0
mmol) of 5-(4-aminobenzoyl)-6,1l1-dihydro-S5H-dibenz-
[b,e)azepine is reacted with 0.247 g (1.1 mmol) of
2- (trifluoromethoxy)benzoyl chloride and 0.111 g (1.1
mmol) of triethylamine in 10 ml of dichloromethane at
room temperature for 1.5 hours. The product is tri-
turated with dichloromethane-hexane to give 0.35 g of
crystals, m.p. 232-235°C.
The following compounds are prepared as des-
cribed for in Example 6.

Example 26

-[(4- =Di odib ocin- - -
n ~2-chlorocbenz e
Example 27

=[4- =D drodibe cin=5(6K)~ -

en -2- obenzamide
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- 4= ~Di Z0

-5 (6H)} = -

carbonyl lphenyli-2-chlorophenvlacetamide

The following compounds are
described in Example 3.
Example 35
-[4={ (5 (6H}-Phena b
gglo;obgnzamidg

prepared as

en -’ e

henyll]l—2-
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Example 39
=[4~ =Phe idi carbon e - -
: dimethylbenzamide
i Example 40
=[4=- =Phe dj carbon n -2,4-
dichlorobenzamide
Example 41 :
-[4= - n idinvl)carbonyl e -2,3-
dichlorobenzamide
_ Example 42 .
N=-[ 4~ 6H) -Phe dinyl)carbonyl lphenyl}-2=-
=5=-fluo enzamide
Example 43
—[4=[( = din arbo e -2=

chlorophenylacetamide

-[4- - j arb eny}l-2-

~{4- - bon -2~

=3~ ane o
The following compounds are prepared as
described in Example 4.
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As described for Example 9, a mixture of
0.242 g of 2-(methy1thio)$enzoy1 chloride (m.p.
61;64°C), 6.134 g of triethylamine and 0.314 g of 5-
(4-aminobenzoyl)-6,11-dihydro~-5H-dibenz[b,e}azepine in

‘10 ml. of dichloromethane is stirred for 2.5 hours and

worked up to give a solid. Trituration with ethyl
acetate-hexane gives 0.150 g of crystals, m.p.
222~225%%.

, Example 62
- - i t 5 3 -~ o 3 £ -
- - o 3

As described for in Reference Example 12, a
mixture of 3.3 g of 10,11-dihydro-ll-oxodibenz[b, f]
[1,4)thiazepine, 25 ml of tetrahydrofuran, 4.0 ml of 10
molar borane-dimethylsulfide (2.67 equivalents) in
tetrahydrofuran is stirred at room temperature 18 hours

to give, after work-up, 10,1l11-dihydrodibenz([b,f][1,4]

thiazepine as white crystals, m.p. 145-148°C. The pre-
ceding compound (3.5 g) is suspended in 25 ml of
dichloromethane and a solution of 1.8 g of 4-[ (2~
methylbenzoyl)amino)benzoyl chloride in 50 ml of di-
chloromethane added. To the stirred mixture is added 4
ml of triethylamine and 0.2 g of 4-(dimethylamino)
pyridine. The mixture is stirred at room temperature
for 20 hours. The mixture is filtered and the filtrate
concentrated. The residue is purified by chromato-
graphy on silica gel with hexane-chloroform-ethyl
acetate (2:1:1) as solvent to give 2.2 g of yellow
crystals. A sample (0.80 g) is further purified by
thick layer chromatography on silica gel with
hexane-chloroform-ethyl acetate (2:1:1) as solvent to
give 0.50 g of crystals, 76°-78%.

The following compounds are prepared as
described in Example 62.

=[4~- =10 carbo -
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Example 88
B=[4~ jibe i in- ; bon -
—2=me -3-thiophene

As described for Example 2, 1 mmol of 4-
[ (2-methylbenzoyl)amino]benzoyl chloride, 1 mmol of
.5H~-dibenz[b,d]azepine and 2 mmol of triethylamine are
stirred at room temperature for 5 hours to give the
product as a pale'yellow solid.

A mixture of 0.10 g of 5-(4-aminobenzoyl)-
6,7-dihydro-5H-dibenz[b,d]azepine, 0.10 g of triethyl-
amine in 1 ml of dichloromethane is stirred at room
temperature for 6 hours. The mixture is diluted with 6
ml of ethyl acetate and the solution washed with 1N
HC1l, 1N NaOH, brine and dried (Nazso4). The solvent is
removed and the solid purified by chromatography on
thick layer silica gel plates with the solvent ethyl
acetate-hexane (1:1) to give 90 mg of a pale yellow
solid. '
' The following compounds are prepared as
described in Example 92.
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Xa 4

' E—[4-[[6.7—gigxd;o-5§—dibegz[b.d]azegin-s-xl)-.

o e - ~dichlorcbenzamide

- ~dime e id
_ Example 104
N-[4-[ (6,7-Dihydro-5H~-dibenz{b,dlazepin-5-yl}~
carb en =2, 6-dimethoxybenzamide

Example 105
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Example 106

-{4- 7=Di o-SH-dibenz[b,dlazepin-5-yl}-

bo e -2, 6—=dichlorobenzamide

-3 = -2= ane
 Example 113
-{4-[(6,7~ -SH-djbenz(b,dlazepin—-5-v])~
carbonyliphenyllphenviacetamide
Example 114
- ] £ - 7- 1l 0o e A L o band -
-2= n cet de
Example 115
- - t
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As described for Example 9, 2;ﬁethy153-
furanecarbonyl chloride is reacted with 5-(4-amino-
benzoyl)-6,11-dihydro-5H-dibenz{b,e]azepine to give the
product. Recrystallization from dichloromethane-
hexane gives crystals, m.p. 202°-204°c.

Example 120

-{4= «Di ~5H= a =5-vy]) =
- - b ene~—2=
carboxamide

As described for Example 9, 3-chlorobenzo{b]-
thiophene-2-carbonyl chloride is reacted with 5-(4-
aminobenzoyl)~-6,11-dihydro-5H-dibenz{b,e]azepine to
give the product. Recrystallization from dichloro-
methane-hexane gives crystals, m.p. 252°-254°C.

As described for Example 9, 2-methylbenzoyl
chloride is reacted with 5-(4-amino-3-methylbenzoyl)-
6,11-dihydro-5H-dibenz[b,e]azepine to give the product
as crystals, n.p. 112°-114%¢.

Example 122
6,11-Dihydro-5-[4-[[[ (2-methylphenvl)aminojcarbonvl]-
aminolbenzovll-5H-dibenz(b.elazepine

A mixture of 0.314 g of 5-(4-aminobenzoyl)-
6,11-dihydro-SH-dibenz{b,e]azepine and 0.173 g of o-
tolylisocyanate in 15 ml of tetrahydrofuran is refluxed
overnight. An additional 84 mg of o-tolylisocyanate is
added and the mixture refluxed for three hours. The.
solvent is removed, water added to the residue and the
residue extracted with dichloromethane. The extract is
washed with 1IN HC1, Hzo, 1M Ncho3, brine and dried
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(Na,S0,) . The solution is filtered through a thin pad
of hydrous magnesium silicate. ‘The pad is washed with
dichloromethane. The filtrate. (140 ml) is discarded.
The filter pad is washed with acetone to give 0.370 g
of product. ~Trituration with dichloromethane-hexane
gives 0.186 g of crystals, m.p. 188°-190°¢.

Example 123
-[{6,11- -5H-dibenz{b,elazepin=5-yl) -
a =N-(2- e ide

To a mixture of 0.362 g of 4-{(6,11-dihydro-
5H-dibenz[b,e}azepin-5-yl)carbonyl]benzoyl chloride and
0.101 g of triethylamine in 5 ml of dichloromethane is
added a solution of 0.129 g of 2-methylaniline in 3 ml
of dichloromethane. The mixture is stirred 1.5 hr at
room temperature and then washed with H,0 iN HC1l, 1M
NaHCO,,, brine andldried (Nazso4). The solvent is
removed to give a solid. The solid is dissolved in
dichloromethane and filtered through a thin pad of
hydrous magnesium silicate with dichloromethane as
eluent to give 0.025 g of crystals, m.p. 214°-216°c.

As described for Example 123, a mixture of
0.361 g of 4-[(6,11-dihydro~-5H-dibenz[b,e}azepin-5-yl)-
carbonyl Jbenzoyl chloride, 0.101 g of triethylamine and
0.145 g of 2,3-dimethylaniline is stirred for 1.5 hr.
and worked up to give 0.44 g of crystals, m.p.
248°-251%.

The following compounds are prepared as
described in Example 123.

Example 125
4-[ (6,11-Dihydro-5H~-dibenz[b,e]azepin-5-yl) carbonyl]}-

={2=C e Z
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Example 126
4-[(6,11-Dihydro-S5H~dibenz(b,e]azepin-5-yl)carbonyl]-~-
- -dj (o} be mi

Example 127 .
4-[(6,11~Dihydro-5H~dibenz[b,elazepin-5-yl)carbonyl]~
' - 5-dj orophe benzamide
Example 128

_4-[(6,11-Dihydro-sn~dibenz(b,e]azepin-s-yl)carbonyl]-

N-(2.4-dimethylphenvlibenzanide
Example 129

4-[ (6,11-Dihydro-5H~dibenz[b,e]azepin-5-yl)carbonyl]-

N-(2,5-dimpethylphenyllbenzamide
Example 130

4-[(6,11-Dihydro-5Hi~dibenz{b,elazepin-5-yl) carbonyl]-

N-(2-methoxvphenvl)benzamide

- Example 133
4-{(6,11~-Dihydro-5H-dibenz(b,e]azepin-5-yl)carbonyl]~-
Example 132
4-[ (6,11-Dihydro-5H-dibenz[b,e]azepin-5-yl)carbonyl]-
=(3= 0=4 = e e
Example 133
4-[(6,11-Dihydro-5H-dibenz[b,e]azepin-5-yl)carbonyl]~-

- (G -2 =met enza e |
Example 134
4-[(6,11=-Dihydro-5H-dibenz[b,e]azepin-5-yl)carbonyl]-
o < mide
Example 135

4-[(6,11-Dihydro-5H-dibenz(b,e]azepin-5-yl)carbonyl]-

e 7 L oOro=5-~ nzamjid
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Example 136
N-[4-[(2-Chloro-6,11-dihydro~SH~dibenz[b,e]lazepin-5~

-2~ amide

A mixture of 0.349 g of 2-chloro-5-(4-amino-
benzoyl)~6,1l~dihydro-5H~dibenz[b,e]azepine, 0.131 g of
triethylamine and 0.201 g of 2-methylbenzoyl chloride
in 13 ml of dichloromethane is stirred at room tem-
perature for 3 hours. The mixture is poured into water
and the organic layér separated. The organic layer is
washed with 1IN HC1, Hzo, iN Nancos, brine and dried
(Nazso4). The solution is filtered through a thin pad
of hydrous magnesium silicate and the pad washed with
dichloromethane. The filtrate is concentrated and the
solid crystallized from dichloromethane-hexane to give
0.32 g of crystals, m.p. 187°-189%.

Exanple 137 .
N—{4-[(z-chloro-s,11-dihydro-sn-dibenz[b,e]azepin;s—
¥l)carbonylilphenyll2,4=dichlorobenzamide

As described for Example 136, a mixture of
0.349 g of 2-chloro~5-(4-aminobenzoyl)-6,11-dihydro-
Sn-dibenz[b,e]azépine, 0.131 g of triethylamine and
0.272 g of 2,4-dichlorobenzoyl chloride in 13 ml of d4i-
chloromethane is stirred at room temperature for 3
hours., Work-up gives a solid which is crystallized
from dichloromethane-hexane to give 0.43 g of crystals,
m.p. 199°-201°%.

Example 138 _
N-[4-[(2-Chloro;6,114dihydro-5n~dibepz[b,e]azepin-s-

carbo - id

As described for Example 136, a mixture of
0.349 g of 2-chloro-54{4~aminobenzoy1)-6,11-dihydro-
SH-dibenz(b,e]azepine, 0.131 g of triethylamine and
0.219 g of 2,3-dimethylbenzoyl chloride in 13 ml of
dichloromethane is stirred at room temperature for 18
hours. Work-up gives a solid which is recrystallized
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from dichloromethane-hexane to give 0.38 g of crystals
191°-193%.
am 3

- -, % Lok Tl - - [}

carbonyl Jamino]benzoyl]-5H~-dibenz(b,elazepine

As described for Example 122, a mixture of
0.348 g of 2-chloro-5-(4-aminobenzoyl)-6,11~dihydro-
5H-dibenz[b,e]azepine and 0.175 g of o-tolylisocyanate
in 15 ml of tetrahydrofuran is refluxed overnight and
worked-up to give the product as a solid.
The following compounds are prepared as
described in Example 136. . '
' - Example 140
N-[4-{ (2-Chloro-6,11~dihydro-5H-dibenz[b,e]azepin-5-
¥l)caxbonvliphenyli-2-chlorobenzamide
Example 141 .
N-[4-[ (2-Chloro-6,11-dihydro-5H-dibenz[b,e]azepin-5-

¥l)carbonyllphenvl}-2,5-dichlorobenzamide
Example 142
N-{[4-[ (2-Chloro-6,11-dihydro-5H-dibenz[b, e]azepin-5-

-2- -4-me
Example 143
N-[4-[ (2-Chloro-6,11-dihydro-5H-dibenz[b,elazepin-5-
-2= —4-chlo e e
Example 144
N-[4~[ (2-Chloro-6,11~dihydro-5H-dibenz[b,e]azepin-5-
— ~dimeth zamid
Example 145
N—[4-[(2-Chloro-6,11fdihydro—53—dibenz[b,e]azepin—s-
¥l)carbonvllphenyll-2,5-dimethylbenzamide
Example 146

N-[4-[ (2-Chloro-6,11-dihydro-5H~-dibenz{b,e}azepin-5-
¥l)carbonyllphenyl]-2-methoxybenzamide
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Example 147
N-[4-{ (2-Chloro-6,11-dihydro~-5H~dibenz[b,e}azepin-5-

a =2-txri oromethoxyvbenzamide

Example 148
N-[4-[ (2-Chloro-6,11-dihydro-5H~dibenz[b,e]azepin-5-

yl) carbonyliphenyl1-2,4~dimethoxvbenzamide
Example 149
N-[4-[ (2-Chloro-6,11-dihydro-5H-dibenz[b,e]azepin-5~

on -2, 6~dimethoxvbenzamid
. Example 150 '
N-[4-[ (2-Chloro-6,11-dihydro-5H~dibenz[b, e]azepin-5-
on -2.6-dichloro mid
Example 15]

N-[4-[ (2-Chloro-6,11~dihydro~5H-dibenz{b,e]azepin-5-

¥l)carbonyliphenyl]-2,6=dimethylbenzamide
_ Example 152
N-[4-[(2-Chloro-6,11-dihydro-5H~dibenz[b,e]azepin-5-

e—-
Example 153
N-[4-[ (2-Chloro-6,11-dihydro-5H~-dibenz[b,elazepin-5-
=2-met o e-3- bo ide
N-[4~[ (2-Chloro-6,11-dihydro-5H~-dibenz[b,e]azepin-5-
c . =3-me iophene-2- bo ide
_ Example 155
N-[4-[ (2-Chloro-6,11~-dihydro-5H~dibenz[b,e]azepin-5-
=2-me ane-3-
Example 156
N-[4-[ (2-Chloro-6,11-dihydro-5H-dibenz[b,e]azepin-5-
c =3-meth =-2-carbo ide
Example 157

N-[4-[(2-Chloro-6,11-dihydro-5H-dibenz(b,e]azepin-5-

jo) =2=C hen cetamide
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o Example 158
N-[4-[(2-Chloro-6,11~dihydro-5H-dibenz[b,e]azepin-5-
i carbo =2- enylacetamj
Example 159
N-[4-[(2;Chloro-6,il-dihydro-Sﬂrdibenz[b,e]azepin—s-
carbonyl ]phe =2= oxy-4-chlorobe e
Example 160 -
N-[4-[ (2-Chloro-6,11-dihydro-5H-dibenz (b, e]azepin-5-
carbo -2-tri orobenzamide
.. Example 161
 N-[4-[ (2-Chloro-6,11-dihydro-5H-dibenz[b,elazepin-5-
carbo 1]=2~ (o] i
" N-[4-[ (2~Chloro-6,11-dihydro-5H-dibenz[b,e]azepin-5-
¥l)carbonvllphenylicyclohexylcarboxamide
' Example 163

N-[4-[ (2-Chloro-6,11-dihydro~5H~dibenz[b,e]azepin-5~

yl)carbonyljphenyl}-3-cyclohexenecarboxanide
| Example 164 - |
N-[4-[ (2-Chloro-6,11~-dihydro-5}-dibenz[b,e]azepin-5-

acet
" Example 165
N-[{4-[(6,11-Dihydro-5H-dibenz[b,e]azepin-5-

x;1garﬁonxl]gnegx;]-z-mgtnoxx-4~cn;ongeggamigg
As described for Example 9, a mixture of

0.377 g (1 mmol) of 5-(4-~amincbenzoyl)=-6,1l1-dihydro-5H~
dibenz[b,e)lazepine, 0.295 g of 2-methoxy-4-chloro-
benzoyl chloride, and 0.15 g of triethylamine in 10 ml
of dichloromethane is stirred at room temperature for 3
hours. An additional 0.148 g of 2-methoxy-4-chloro-
benzoyl chloride and 75 mg of triethylamine is added
and the mixture stirred overnight. The solution is
worked-up as for Example 9 to give 0.38 g of product
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(crystallized from dichloromethane-hexane) m.p.
237°-239%. |
, ' Example 166

N-{4-[ (6,11-Dihydro-5H-dibenz[b,e]azepin~5-

=2-tri om enzami
As described for Example 9, a.mixture of
0.377 g (1.44 mmol) of S5-(4-aminobenzoyl)-6,11-dihydro-
S5H-dibenz[b,e)azepine, 0.15 g of triethylamine and
0.300 g (1.44 mmol) of 2-trifluoromethylbenzoyl
chloride is stirred at room temperature for 2 hours and
then washed with 1N HC1 1M NaHCO,, brine and dried
(Na,S0,). The solution is passed through a thin pad of
hydrous magnesium silicate and the filtrate evaporated

‘to give a solid. Crystallization from dichloromethane-

hexane gives 0.41 g of crystals, m.p. 191%-193%.

Example 167
N-[4~[(6,11-Dihydro-5H-dibenz[b,e]azepin-5~-

=N-m =2-me

A mixture of 0.291 g of 6,11-dihydro-5H-di-
benz[b,elazepine, 0.518 g of 4-[N-methyl-N-{(2-methyl-
benzoyl)amino]benzoyl chloride and 0.182 g of tri-
ethylamine in 10 ml of tetrahydrofuran is stirred at
room temperature for 2 hours. The solvent is removed,
the residue diluted with water and extracted with
dichloromethane. The extract is washed with 1 N HCl
water, 1M.Ncho3, brine and dried (Nazso4). The
solution is passed through a thin pad of hydrous
magnesium silicate. The filtrate is concentrated and
chilled to give 0.52 g of crystals, m.p. 160°-170%c.

As described for Example 167, but substi-
tuting the appropriate aroyl chloride, the following
compounds are prepared.



~179-

Example 168
N~[4~[ (6,11-Dihydro-5H~dibenz(b,e]azepin-5-

le) =N= e An orohenzamide

Example 169
" N-[4-[(6,11~Dihydro-5H~dibenz[b,e]azepin-5-

~N-met - ~dichlorobenzamide

_ Example 170
N-[4~[ (6,11~-Dihydro-5H~dibenz[b,e]azepin-5-

- N TS - —.

Example 173
N-[{4~[(6,11-Dihydro-5H-dibenz(b,e]azepin-5-
' ~N-met -2= a
Exanmple 172

N-[4~[(6,11-Dihydro-5H~-dibenz{b,e}azepin-5-

Example 174

N-[f4~-[(6,11-Dihydro-5H-dibenz[b,e]lazepin-5-
~N= =2.4~dime e
Example 175

N~[4-[(6,11~-Dihydro-5H~dibenz{b,e]azepin-5-~
y1)carbonyllphenyl]=-N-methyl-2,3-dimethylbenzamide

Example 176
N-[4-[(6,11-Dihydro-5H~dibenz(b,e]azepin-5-

o \} -’ ' O

Example 177
N-[4~[(6,11~Dihydro-5H-dibenz[b,e]azepin-5-
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Example 178
N-[4-[ (6,11-Dihydro-5H~-dibenz[b,e]azepin-5-

yvl)carbonvllphenvl j-N-methyl-2, 4-dimethoxybenzamide
: Example 179 .
N-[4-[(6,11-Dihydro-5H-dibenz[b,e]azepin~5-

c e -N-methyl-~2-met =4 - -
benzamide
a e 0
N-{4~[(6,11~-Dihydro-5H-dibenz[b,e}azepin-5-
zl)ggxbonzl]pnggzl]-ﬂ-mg;hxl-g-methx;thiopgg;égige
Example 181

N-[4-[ (6,11-Dihydro-SH-dibenz[b,e]azepin-5-

carboxamide
Example 182
N-[4-[(6,11-Dihydro-5H-dibenz(b,e]azepin-5-

Example 183
N-[4~[ (6,11-Dihydro~-5H~-dibenz[b,elazepin-5-

carboxamide

Example 184
N~[4-[(6,11~-Dihydro-SH-dibenz[b,e]azepin-5-

=N ~3=mnet - -

carboxamide

Example 185
N-{4-[(6,11-Dihydro~-5H-dibenz{b,e]azepin-5-

yl)carbonyl Jphenyl]~N-methylphenylacetamide
Example 186
N-[4-[(6,11-Dihydro-5H~dibenz[b,e]azepin-5-

c =~N-met =2 = o) e e d
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Example 187
N-{4~[(6,11-Dihydro-5H-dibenz[b,elazepin-5- '
~N~met -2~ (o) cé
. Example 188 3
N-{4-[ (6,11-Dihydro-5H-dibenz[b,e}azepin-5-
=N=- =-2-me h ce ide
Example 189

N~-[4~[ (6,11~-Dihydro-5H~-dibenz[b, e]azepin-5-

- Y - - - 4 - .o (e

acetamide
Example 190
N-[4-[(6,11-Dihydro-5§-di§enz[b;e]azepin-s-'

N-[4~[(6,11-Dihydro-5H-dibenz[b,e)lazepin-5-

N-{4~[(6,11-Dihydro-5H-dibenz(b,e]jazepin-5-

=N-ne =3~ ohe O

Example 193
N-[4~-[ (5,6-Dihydro-7H-pyrimido[5,4~d]) [1}benzazepin-7-
¥l)carbonvllphenyll-2-methvibenzamide
As described for Example 1, 5 mmol of
4~-[ (2-methylbenzoyl)aminolbenzoyl chloride is reacted
with 5 mmol of 5,6~dihydro~7H-pyrimido{5,4-d][1}benz-
azepine in pyridine to give the product as a solid.
Example 194
N-[4-[ (5,6~Dihydro-7H-pyrimido[5,4~d] [1]benzazepin-7-

o a_ad ide

As described for Example 1, 5 mmol of
4-{(2,4-dichlorobenzoyl)amino]benzoyl chloride is
reacted with 5 mmol of 5,6-dihydro-7H-pyrimido[5,4-d]~
[1)benzazepine in pyridine to give the product as a
soliad.
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mple 195
‘N-[4-[(5,6-Dihydro-7H-pyrimido(5,4-d][1]benzazepin-7~

- =dj crobenzamid
As described for Example 1, 5 mmol of
4-[ (2,5-dichlorobenzoyl)amino]benzoyl chloride is
reacted with 5. mmol of 5,6-dihydro~7H-pyrimido~
[5,4-d][1]benzazepine in pyridine to give the pfoduct
as a solid. -

Example 196
N-[{4~[ (5, 6-Dihydro-7H-pyrimido{5,4~d][1)benzazepin-7-

e -2-chlo e
As described for Example 1, 5 mmol of 4-[ (2~
chlorobenzoyl)amino]benzoyl chloride is reacted with 5

mmol of 5,6-dihydro~7H-pyrimido[5,4-d]{1]benzazepine in
- pyridine to give the product as a solid.

- Example 197
N-[4-[ (5,6~Dihydro-7H~-pyrimido{5,4-d][1]lbenzazepin-7-

yl)carbonyllphenyl]-2-chlorophenylacetamide
Example 198
N~[4-[(5,11-Dihydro~6H~-pyrido(3,2-e]{1]benzazepin-6~
yllcarbonyllphenyl]-2-methvlbenzamide

A mixture of 5 mmol of 5,11l-dihydro-6-(4-.
aminobenzoyl)~-6H~-pyrido[3,2-e][1]benzazepine, 5.5 mmol
of 2-methylbenzoyl chloride and 10 mmol of triethyl-
amine in 15 ml of dichloromethane is stirred at room
temperature for 16 hours. The mixture is diluted with
50 ml of dichloromethane and solution washed with 20 ml
each of H,0, 1M citric aciaq, NaHCO,, brine and dried
(Na_s0,) . The solvent is evaporated in vacuo to give a
solid. The solid is purified by chromatography on
silica gel to give the product as a solid.

The following compounds are prepared as
described for in Example 198.
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Example 199
N-[4-{ (5,11-Dihydro-6H-pyrido[3,2-e][1]benzazepin-6-
7 on e =2-chlorobenzamide
Example 200
N-[4-[ (5,11-Dihydro-6H-pyrido(3,2-e][1]benzazepin-6-
yllcarbonvl]lphenvlil-2, §-Qi_ch;o;gﬁgg§ami de
Example 201
N-[4-[ (5,11-Dihydro-6H~-pyrido[3,2-e][1]benzazepin-6-
carbo envll-2.4-4i o amid
) Example 202 -
N-[4~] (5,11~Dihydro-6H-pyrido[3,2-e]}[1)benzazepin-6-
e =2= co~4-methylbe ide
. Example 203 .
 N-[4~-[(5,11~Dihydro-6H-pyrido[3,2~e][1]benzazepin-6-
-2=me —4- orobe
: Example 204
N—[4-[(5,11-Dihydro-6§&pyrido[3,z-g][1]benzazepin-6-
c o) - ~dime e
Example 205 .
N-[4-[ (5,11-Dihydro~6H-pyrido[3,2-e][1]benzazepin-6-
carbo =2,.3-dime benzamide
N-[4~[(5,11-Dihydro-6H~pyrido{3,2-e}[1)benzazepin-6-
x;icg;bongl]phggz;]-g-methoggbenzamide
. Example 207
N-[4~-[ (5,11~Dihydro-6H~-pyrido[3,2-e] [1]benzazepin-6~
-2 et b4 e
Example 208

N—[4-[(5,11-Dihydro-6§-pyxido[3,2~g][1]benzazepin-6-

[o} (o) e -2,4-dime be mide
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Xan 09

N?[4<[(5,ll-Dihydro-éﬁ-pyrido{B,2fg][1]benzazepin—6—

e ~2-methoxy-4-chlo
Example 210
N~[4-[(5,11-Dihydro-6H-pyrido[3,2-e][1]benzazepin—~6~
' =2-tri o ide
Example 211

N-[4-[(5,11-Dihydro~-6H~pyrido(3,2~e][1])benzazepin-6-

¥l)carbonyliphenvl]-2-methylthiobenzamide
) Example 212
N-{4-[ (5,11~Dihydro-6H-pyrido[3,2-e]{1]benzazepin-6~

yl)carbonyllphenyl]-~2-methyl-3-thiophenecarboxamide
Example 213

' N—[4;[(5,11-Dihydro-6§-pyrido[3,zfg][1]benzazepin—6-

o =3~ -2~ e le)
, Example 216
N~-{4~[ (5,11-Dihydro-6H-pyrido{3,2-e]j[1]benzazepin-6-
1 rbo -2= ace
Example 217
N-[4~[(5,11-Dihydro~6H-pyrido{3,2-~ej[1]lbenzazepin-6-~
] b’ Sena e e
Example 218

N~{4-[ (5,11-Dihydro-6H~pyrido[3,2~-e][1]benzazepin-6~-

Jo} en ~2-met e ide
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o Example 219
N-{4=[(5,11-Dihydro~6H-pyrido{3,2-e][1]benzazepin-6-
jc =-2-met =3~thio e tami
Example 220
N-[4-[(5,11-Dihydro-6§-pyrido[3,2-e][1]benzazepin-6~

c ecarbo id
 Example 221 .
N-{4-~[(5,11-Dihydro-6H-pyrido{3,2-e][1l]lbenzazepin-~6~-
- exanec ide
) Example 222
N-[4-(Pyrido[2,3-b][1,4]benzothiazepin~5 (6H) -
. — >

A mixture of 5 mmol of 5,6-dihydro-5-(4-

'aminoﬁenzoyl)pyrido[z,3-h][1,4]benzothiazepine, 5.5

mmol of 2-methylbenzoyl chloride and 10 mmol of tri-
ethylamine in 15 ml of dichloromethane is stirred at
room temperature for 16 hours. The mixture is diluted
with 50 ml of dichloromethane and the solution washed
with 20 ml each of H,0, 1M citric acid, NaHCO,, brine
and dried (Na,SO,). The solvent is removed under
vacuun to give a solid. The solid is purified by
chromatography on silica gel with ethyl acetate-~hexane
as solvent to give the product as a solid.

The following compounds are prepared as
described for in Example 222.

Example 223
N~{4-(Pyrido{2,3-b][1,4]benzothiazepin-5(6H)~

e ~2-chlorobe ide

Example 224
N-[4~(Pyrido[2,3-b][1,4]benzothiazepin-5(6H)~

¥lcarbonyl)phenyli-2,5-dichlorobenzamide




|

e, . L

10

15

20

25

30

35

-186~-
Example 225
N-{4=-(Pyrido[2,3-b][1,4]benzothiazepin-5(6H)~
o) e - - orobe
: Example 226
N-[4;(Pyrido[2,3-h][1,4}henzothiazepin-5(63)-
' -2=C ~-4-methylbenzamide
EXample 227
N-[4-(Pyrido[;,3—§][1,4]benzothiazepin—5(65)-
a e -2-me -4~ orobe mide
Example 228
N-[4-(Pyrido[2,3-h][1,4]benzothiazépin-5(6§)-_
- =dime ] ami
Example 229
N-[4-(Pyrido[2,3~b][1,4]benzothiazepin-5(6H)~
-2,3~ e
Exanple 230

N-[4-(Pyrido{2,3-b])[1,4]benzothiazepin~5(6H)~

- et be,

: Example 231
N~[4-(Pyrido[2,3-b][1,4)benzothiazepin-5(6H)~
x1garh9axl1pngnxl1:2:::i:lng:gmsthgxxpgnzemigs
Example 232
N-[4-({Pyrido(2,3~-b][1,4]benzothiazepin-5(6H) -
=) - - b
Example 233

N-[{4~-(Pyrido[2,3-b][1,4]benzothiazepin-5(6H) -

-’ o' o - £} e
Exa e 4
N-[4-(Pyrido{2,3~b][1,4]benzothiazepin~-5(6H) ~

Je) ~2~tri b
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Example 235
N-{4-~(Pyrido[2,3-b]l[1,4]benzothiazepin-5(6H)~

o e -2-meth jobe id

N-[4~-(Pyrido[2,3-b][1,4}benzothiazepin-5(6H)~

Example 239
N-[{4-(Pyrido[2,3-b]){1,4]benzothiazepin~5(6H)~

- Example 240
N~{4-~(Pyrido{2,3-b][1,4]benzothiazepin~-5(6H) -
ylcarbonyl)phenvllphenviacetamide

Example 241
N-[4-(Pyrido[2,3-b][1,4]benzothiazepin-5(6H)~-

c L= e

Example 242
N-[4-{Pyrido[2,3-b][1,4]benzothiazepin-5(6H) -

(o) =2 o) c

Example 243
N-[4~-(Pyrido[2,3-b]{1,4])benzothiazepin-5(6H)~

~2=-me e ide

Example 244
N-[4-(Pyridof2,3-b][1,4)benzothiazepin-5(6H)~

arbo -2 hyl-3-thiopheneacet

Example 236 .

- N-[4~-(Pyrido[2,3-b][1,4])benzothiazepin-5(6H)~
ylcarbonvl)phenvil-2-methyl-3-~thiophenecarboxamide
Example 237
N-[4-(Pyrido[2,3-b][1,4]1benzothiazepin-5(6H) -
carbo =-3- =2-thi enecarboxamide
am 38
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Example 245
N-[4-(Pyrido{2,3~b](1,4]benzothiazepin-5(6H)-

Ax 1 c ‘ e b ide
X Example 246
N-[4-(Pyrido(2,3~R]{1,4]benzothiazepin~5(6H)~

ylcarbonyl)phenvljcyclopentanecarboxamide

Example 247
N-[4~(Pyrido(2,3-p]{1,4]benzothiazepin-5(6H)~

- ylcarbonyl)phenvl Jcyclohexaneacetamide
Example 248 - .
N-[4-(Pyrido[2,3-b][1,4}benzothiazepin-5(6H) -

_ Example 249 _
N-[4-[ (6,11~Dikydro-5H~dibenz[b,ejazepin-5-yl) -

- -tri b ide
A mixture of 366 mg of 2,3,5-trichlorobenzoyl
chloride and 151 mg of triethylamine in 2 ml of
methylene chloride is stirred while 314 mg of 5-(4-
aminobenzoyl) -6, 11-dihydro-5H-dibenz[b,e}azepine in 5
ml of methylene chloride is added. Stirring is
continued for 1.5 hours. The reaction mixture is
partitioned with water and the organic layer is washed
with 1N BCl, water, 0.5 N NaOH and brine. The organic
layer is dried with Na,so, and passed through a pad of
hydrous magnesium silicate. Hexane is added to the
filtrate at the boil to give 0.52 g of white solid
residue which is purified by column chromatography on
silica gel by elution with 2:1 hexane-ethyl acetate to
give 120 mg of the desired product as a crystalline
solid, m.p. 225-230%.
Example 250
N-{4-[(6,11-Dihydro-5H~-dibenz{b,e)azepin~5-yl) -

carbonvliphenvl]-3,4-dichlorobenzamide
A mixture of 314 mg of 3,4-dichlorobenzoyl
chloride and 151 mg of triethylamine in 2 ml of
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methylene chloride is stirred while 314 mg of 5-(4-
amihobenzoyl)-6,11-dihydro-5§rdibenz[b,e]azepine ig 5
ml of methylene chloride is added. Stirring is’
continued for 2 hours. The reaction mixture is parti-
tioned with water and the organic layer is washed 1N
HCl, water, 0.5 N NaOH and brine. The organic layer is
dried with Na,so, and passed through a short pad of
hydrous magnesium silicate. Hexane is added to the
filtrate at the boil to give 0.35 g of off-white
crystalline solid, m.p.'238-241°c.
Example 251
N-{4-[ (6,11-Dihydro-5H~dibenz(b,e]azepin-5-yl)~-

carbonvl 1phenyl]-3, 5=dichlorobenzamide

A mixture of 301.6 mg of 3,S5-dichlorobenzoyl

Chloride and 145 mg of triethylamine is stirred in 2 ml

of methylene chloride while 314 mg of 5~{4—amino-
benzoyl)-~6,11-dihydro-5H-dibenz[b,e]azepine in 5 ml of
methylene chloride is added. The reaction mixture is
stirred at room temperature for 2 hours and 100 mg of
3,5-dichlorcbenzoyl chloride added. The reactants are
heated at reflux for 36 hours. The cooled reaction
nixture layer washed with 1 N HCl, water, 1 N NaOH,
water and brine. The organic layer is dried with

Na.",so4 and passed through a short pad of hydrous

magnesium silicate and hexane added to the filtrate at

the boil to give 242 mg of the desired product as a
crystalline solid, m.p. 263-265°C.

Example 252
N-{4-[(6,11-Dihydro-5H~dibenz[b,e]jazepin~5-yl) -

chgogx;]ggggxl]-g.6-digglo;oben§amigg
A mixture of 335 mg of 2,6-dichlorobenzoyl
chloride and 258 mg of N,N-diisopropylethylamine is
stirred in 2 ml of xylene while 314 mg of 5~{4-amino-
benzoyl)-6,11-dihydro-5H~-dibenz[b,elazepine is added.
The reactants are refluxed in an oil bath at 110°c for
18 hours. The xylene is evaporated in vacueo to a
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residue which is partitioned between methylene chloride
and water. The organic layer is separated, washed with’
1 NHCl, I M Nch03, and brine. The organic layer is

‘dried with Na,50, and passed through a pad of hydrous
"magnesium-silicate:. Hexane is added to the filtrate at

the boil to give 370 mg of the desired product as a

crystalline solid, m.p. 257-259 c., :
Example 253

N-{4-[(6,11-Dihydro-5H-dibenz{b,e]azepin~5-yl) -

- -dj orob
A mixture of 301.6 mg of 2,3-dichlorobenzoyl
chloride and 145 mg of triethylamine is stirred while
314 mg of 5-(4-émincbenzoy1)-6,11-dihydro-5§-dibenz-
{b,elazepine is added. Stirring is continued for 2
hours. Water is added and the organic layer washed
with 1 N HCl, water, 1 M NaHCO, and water then dried

3
over Na,SO The organic layer is passed through a pad

2 4°
of hydrous magnesium silicate and hexane added to the
filtrate at the boil to give 0.32 g of the desired
product as a crystalline solid, m.p. 225-230°C.
Example 254

N-[4~[ (6,11~Dihydro-5i-dibenz[b,e]azepin-5-y1) -

- - (@)

A mixture of 248.5 mg of l1-methyl-2-fluoro-
benzoyl chloride and 145 mg of triethylamine is stirred
while 376.8 mg of 5-(4~aminobenzoyl)-6,11-dihydro~5H~-
dibenz[b,e]azepine is added. Stirring is continued for
3 hours. Water is added and the organic layer washed
with 1 N HC1l, water, 1 M Nch03 and water then dried
over Na,So,. The organic layer is passed through a pad
of hydrous magnesium silicate. The desired product
crystallizes from methylene chloride to give 0.417 g of

the desired product, m.p. 167-170°C.
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Example 255
N-[4-[(6,11-Dihydro~SH-dibenz[b,e]azepin-5-yl)-

o en =3= -1-carb id

A mixture of 208 mg of 3~-cyclohexene-l-car-
bonyl chloride (prepared from 3-cyclohexene-l1-carboxy-
lic acid and thionyl chloride) and 145 mg of triethyl-
amine in 3 ml of methylene chloride is added to a
solution of 377 mg of 5-(4-aminobenzoyl)—6,11-dihydro-
5H~dibenz{b,e]lazepine in 7 ml of methylene chloride.
The mixture is stirred for 18 hours, washed with water,
1 N-HC1l, water, 1 M NaHCO, and brine then dried with
Na,80,. The organic layer is passed through a short
column of hydrous magnesium silicate and hexane added
to the filtrate at the boil to give 340 mg of the

:desifed product as a crystalline solid, m.p. 234-236°c.

. Example 256
N-[4~-[(6,11-Dihydro-5H~dibenz(b,e]lazepin-5-yl)~-

A mixture of 0.50 g of 5-(2-chloro-4~amino-
benzoyl)-6,11~dihydro~5H-dibenz{b,e]azepine, 0.28 g of
N,N-diisopropylethylamine and 0.45 g of 2,4-dichloro-
benzoyl chloride in 25 ml of methylene chloride is
stirred at room temperature for 18 hours. The reaction
mixture is washed with water, saturated NaHCO,, dried
(Nazso4) and passed through a short pad of hydrous
magnesium silicate. The filtrate is evaporated in
vacuo to give the desired product as a solid residue,
m.p., 150-165°cC.

Example 257
N-[4-[ (6,11-Dihydro-5H-dibenz[b,elazepin-5-yl) -~

c -2 o ~2-met enzamide
A mixture of 1.0 g of 5-(3-methoxy-4-amino-~
benzoyl)-6,11-dihydro-5H-dibenz[b,e]azepine, 0.47 g of
N,N~diisopropylethylamine and 0.56 g of 2-methyl-
benzoyl chloride in 25 ml of methylene chloride is
stirred at room temperature for 18 hours. The reaction
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mixture is washed with water and saturated NaHCO,,,
dried (Na,s0,) and passed through a short pad of
hydrous magnesium silicate. Hexane is added at the-
boil to give 1.27 g of the desired product as a

'crystalline solid, m.p. 209-210°c.

Example 258 .
N-[4~[ (6,11~-Dihydro-S5H-dibenz{b,e]azepin-5-yl) -

carbonvll-2, 6-dimethvlphenvli-2-methylbenzamide
A mixture of 1.42 g of 4-[(benzoyl)amino]-
3,5-dimethylbenzoic acid in 20 ml of thionyl chloride
is heated on a steam bath under argon for 1 hour. The
volatiles are evaporated and the residue evaporated jin
vacuo from toluene to give 1.40 g of the desired
product as a residue which is dissolved in 50 ml of
methylene chloride and treated with 0.75 g of N,N~-
diisopropylethylamine and 0.88 g of 10,1ll-dihydro-5H-
dibenz[b,elazepine. The reactants are stirred at room
temperature for 18 hours and washed with water,
saturated NaHCO, , dried (Na,s0,), passed through a pad
of hydrous magnesium silicate and hexane added to the
filtrate at the boil to give 0.90 g of the desired
product as a glass.
Example 259
' N-[4-{(6,11-Dihydro-5H-dibenz[b,e]azepin-5-y1)-

-2,6- -2.4- orobe

A mixture of 1.69 g of 4~[(2,4~dichloro-
benzoyl)amino]-3,5-dimethylbenzoic acid in 2.0 ml of
thionyl chloride is heated on a steam bath ‘under argon
for 1 hour. The volatiles are evaporated and the
residue evaporated in vacuo from toluene to give a
residue. A solution of the residue in 25 ml of
methylene chloride is treated with 0.75 g of N,N-di-
isopropylethylamine and 0.98 g of 10,11-dihydro-SH-
dibenz{b,e)azepine is stirred at room temperature for
18 hours. The reaction mixture is washed with
saturated Nchoa, dried (Nazso4) and passed through a
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pad of hydrous magnesium silicate. The filtrate is
evaporated to a glass which is dissolved in methylene
chloride dried (Nazso4) and passed through a short pad
of hydrous magnesium silicate. The filtrate is
evaporated to give 1.89 g of the desired product as an
amorphorous solid.
Example 260
N-{4-[(6,11-Dihydro-5§rdibenz[b,e]azepin-s-yl)-

o -3 -2
A nmixture of 0.31 g of 5-(2—chioro-4-amino-
benzoyl)-6,11~dihydro-SH-dibenz[b,e]azepine and 0.15 g
of N,N-diisopropylethylamine in 10 ml of methylene
chloride is cooled in an ice bath while 0.18 g of 2-
methylbenzoyl chloride is added. The bath is removed
and the reactants stirred at room temperature for 18

hours. The mixture is washed with water, 1 N HC1,

water, 1 M NaHCO,, brine and dried (Nazso4). The
methylene chloride is removed jin vacuo to give 0.34 g
of the desired product as crystalline solid, m.p.
138-150%c. M'=467,

: Example 261
N-[4-[ (6,11-Dihydro~-5f~dibenz[b,e)azepin-5-yl) -

o -2~ - =5~ cbe e
A mixture of 0.79 g of 5-(3-methoxy-4-amino-
benzoyl)-6,11~-dihydro-SH~dibenz[b,e]azepine, 0.40 g of
N,N-diisopropylethylamine and 0.55 g of 2-methyl-5-
fluorobenzoyl chloride in 25 ml of methylene chloride
is stirred at room temperature for 18 hours. The
reaction mixture is washed with water and saturated

' NaHCO,, dried (NaZSOA) and passed through a short pad

of hydrous magnesium silicate. Hexane is added at the
boil to the filtrate to give 1.05 g of the desired
product as a solid.
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Example 262
" N-[4-[(6,11-Dihydro-5H-dibenz(b,elazepin-5-yl)-

=2=C o) =2= -3=- e

A mixture of 1.0 g of 6,11~dihydro-5H~dibenz-
(b,e]azepine, 0.80 g of N,N-diisopropylethylamine and
2.01 g of 4~[(2~methyl-3-fluoraobenzoyl)anino]-3-chloro-
benzoyl chloride in 100 ml of methylene chloride is
stirred at room temperature for 18 hours. The reaction
mixture is washed with yater, saturated NaHCO,, dried
(Nazso4) and passed through a pad of hydrous magnesium
silicate. Hexane is added to the filtrate at the boil
to give 1.79 g of the desired product as a crystalline

, Exanple 263
N-{4-[(6,11—Dihydro—53rdibenz[b,e]qzepin-s-yl)-

A mixture of 1.0 g of 5-(3-methoxy-4-amino-
benzoyl)~-6,11~dihydro~SH~dibenz[b,e}azepine, 0.47 g of
N,N—diiéopropylethylamine and 0.76 g of 2,4-dichloro-
benzoyl chloride in 25 ml of methylene chloride is
stirred at room temperature for 18 hours. The reaction
mixture is washed with water and saturated NaHCO,,
dried (Na,SO,) and passed through a short pad of
hydrous magnesium silicate. Hexane is added at the
boil to give 1.39 g of the desired product as a
crystallihe solid, m.p.'212-214°c.

Example 264
N-{4-[(6,11-Dihydro~5H-dibenz[b,elazepin~-5-yl) -

-3-chlo -2~ -3~ e id
A mixture of 1.85 g of 4-[ (2~methyl-3-fluoro-

'benzoyl)amlno]-2-chlorobenzoic acid in 30 ml of thionyl

chloride under argon is heated at reflux for 1 hour.
The thionyl chloride is evaporated in vauco to a
residue which is stirred with hexane and collected to
give 1.94 g of 4-[(2-methyl-3-fluorobenzoyl)amino}-2-
chlorobenzoyl chloride which is dissolved in 25 ml of
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methylene chloride and 0.49 g of N,N-diisopropylethyl-
amine added, followed by 0.65 g of 6,11-dihydro~5H-
dibenz[b,e}azepine. The reactants are stirred at room
temperature for 18 hours and washed with water,
saturated-Naﬁcos, dried (Na,SO,) and passed through a
short pad of hydrous magnesium silicate to give 1.19 g
of the desired product as a glass.

Example 265
N-{4~[ (6,11~Dihydro-l1l1-oxo-5H-dibenz(b,e]azepin-5-yl) -

-2= lbe ide

A mixture of 1.08 g of N-[4-[(6,11-dihydro-
5H-dibenz[b,e]azepin~5-yl)carbonyl ]phenylj-2-methyl-
benzamide in 50 ml of t-butanol is heéted, 2 ml of
water is added followed by 1.18 g of Mgso,, and 2.6 g
of KMnO,. An additional 0.84 g of KMno, in 25 ml of
water is added followed by heating at 65°c for 18
hours. The reaction mixture is filtered and the
filtrate evaporated in vacuo to give 1.2 g of a residue
which is purified by column chromatography on silica
gel by elution with ethyl acetate and 9:1 ethyl
acetate-methanol to give 160 mg of the desired product
as a solid, m.p. 115-119°C.

Example 266

(2-Methylphenyl)methyl 4-[(6,11-dihydro-5H-dibenz[b,e}

in=-5- benzo

To a mixture of 248 mg of 2-methylbenzyl
alcohol in 4 ml of anhydrous tetrahydrofuran is added
80 mg of sodium hydride (60% in mineral oil) and the
mixture stirred for 1 hour. To the mixture is added
430 mg of 4~[(6,11-dihydro-5H-dibenz({b,e}azepin-5-yl)-
carbonyl Jbenzoyl chloride and the mixture is stirred
for 18 hours. The tetrahydrofuran is efaporated in
vacuo to a residue which is partitioned between
methylene chloride and water. The organic layer is
separated and washed with 1 N HCl, water, 1 M Nchos,
and brine. The organic layer is dried (Nazso4) and
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passed through a short pad of hydrous magnesium
silicate and hexane added at the boil to glve 170 mg of
the desired product, m.p. 140-142 c.
Example 267
N-[4-[(6,11~Dihydro-5H~dibenz[b,elazepin>5-yl) -

carbonyl]phenylj-u-[(dimethylamino)methyl]fz—

be e

To a suspension of 14 mg of 60% sodium
hydride in oil, in 2 ml of tetrahydrofuran is added
0.13 g of N~[4-[(6,11-dihydro-5H~dibenz{b,e]azepin-
S~yl)carbonyl]phenyl}~2~-methylbenzamide. The reactants
are stirred for 1 hour and 62 mg of N,N-dimethyl-
methylene ammonium iodide added followed by stirring
for 2 hours. -The mixture is diluted with 10 ml of
ether and filtered. The filtrate is evaporated in
vacuo to a residue which is stirred with hexanes to

.give 0.13 g of the desired product as a white solid,

m.p. 131-133%c.

. Example 268
N-[4-[(5,11-dihydro-10H~dibenz[b,e]{1,4)diazepin-5-
yl)carbonyliphenyll-2-methylbenzamide

A mixture of 1.0 g of 5,11~-dihydro-10H-dibenz
(b,e][1l,4]diazepine 1.9 g of 4~ (2-methylbenzoyl)
amino]benzoyl chloride, 4 ml of triethylamine and 0.2 g
of 4-(dimethylamino)pyridine in 60 ml of methylene
chloride is stirred at room temperature for 18 hours.
The reaction mixture is poured into ice water and the
separated organic layer washed with 50 ml each of
water, 2 N HC1, ﬁater, saturated NaH003 and water. The
organic layer is dried (Na2s04) and the solvent re-
moved to give a residue. The residue is chromato-
graphed on a silica gel column using 1:4 ethyl acetate-
hexane to give 1.8 g of the desired product as a solid,
m.p. 68-71°%C.
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The following compounds are prepared as

dgscribed for Example 268.

Example 269
N-[4-[(5,11-Dihydro-10H-dibenz[b,e}[1,4]}diazepin-5-

yl)carbonyllphenyll-2-chlorobenzamide
Example 270 :
N-{4~[ (5,11~-Dihydro-10H-dibenz{b,e][1,4)diazepin-5-

carbo e -2.4-dichlorobenzamide

Example 271
‘N-[4-[(5,11—Dihydro-10§-dibenz[b,e]Il,4]diazepin-5-

- —.c o

. _ Example 272
N-[{4~-[(5,11-Dihydro-10H-dibenz{b,e][1,4]diazepin~5-
b 1-3,5-dichloro
Example 273
N-[4-[(5,11-Dihydro~10H-dibenz[b,e][1,4]diazepin-5-
-2~ (o) jde
Example 274

. N=[4-[(5,11-Dihydro~10Hi-dibenz[b,e)[1,4)diazepin-5-

¥l)carbonvllphenyl]=-3-fluorobenzamjde
Example 275
N-[4-[(5,11-Dihydro~10H-dibenz[b,e][1,4}diazepin-5-

1 ' -2= —4- obe ide
_ Example 276
N-{4-[(5,11-Dihydro-10H-dibenz[b,e][1,4]}diazepin-5~
nyll-2.3-dime enza
a 77 '
N-[4-[ (5,11-Dihydro~10H~dibenz[b,e][1,4]diazepin-5~
carb - l1-2-methoxybenz ide
am 7

N-[4-[(5,11-Dihydro-10H~dibenz[b,e][1,4]diazepin-5-

c O n -2~ ifl e e mide
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. Example 279
' N-[4~[(5,11-Dihydro-10H~dibenz[b,e][1,4]diazepin-5~
- - et amide
Example 280

‘N-[4-[(5,11-Dihydgo-10§-dihenz[b,e][1,4]dihzepin—5-

yl)carbonyl Iphenvl1-2, 6~dimethoxybenzamide
EXample 281 :
N-{4~{(5,11-Dihydro-10H-dibenz(b,e}[1,4]diazepin-5-

bl At oxy—-4-ch obe e
. Example 282
N-[4-[(5,11-Dihydro-10H-dibenz[b,e][1, 4]diazepin-5-
-) e 3 u
. Example 283
N-[4~[({5,11~Dihydro-10H~-dibenz[b,e])[1,4])diazepin-5-
-3= e
Exapple 284
N-[4-[(5,11-Dihydro-10H-dibenz{b,e][1,4]diazepin-5~-
- -~ i o
) Example 285 -
N-[{4-{(5,11-Dihydro-10H~dibenz[b,e][(1,4]diazepin-5-
L=} =2~ (meth o)benzamide
Example 286

N-{4~-[{5,11-Dihydro-10H~-dibenz[b,e][1,4]}diazepin-5-

benzamide
Example 287
N—[4-[(5,ll-Dihydrp-lonrdibenz[b,e][1,4]diazepin-5—

-4 = -3=(t orome
benzamide
Example 288
N-[4-[ {5,11-Dihydro-10H~dibenz[b,e][1,4}diazepin-5~

~2-fluoro-3-(trifluore

benzamide
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Example 289
N-[4-[(5,11-Dihydro~10§~dibenz[b,e][1,4]diazepin-5-
Example 290
N~[4~[ (5,11-Dihydro-10H~dibenz[b,e][1,4]diazepin-5-

yllcarbonvliphenvl1-2,3,5-trichloxobenzamide

_ Example 300
N-{4-[(5,11-Dihydro-10H~dibenz[b,e][1,4]diazepin-5-
yl)carbonyllphenyl]-2.5-difluorobenzamide

: Example 301
N-[4-[(5,11-Dihydro-10H~dibenz[b,e]j[1,4])diazepin-5-
=3~ —2-met n
Example 302

N-[4-[(5,11-Dihy&ro-1ogrdibenz[b,é][1,4]diazepin—5-

yl)carbonvllphenyl]-2,3-dichlorobenzamide
: Example 303
N-[4-[(5,11~Dihydro-10}-dibenz(b,e][1,4]diazepin-5-

Example 304
N-[4-[(5,11-Dihydro-10H-dibenz[b,e)[1,4)diazepin-5-

yl)carbonyllphenyl]=5-fluoro-2-methylbenzamide
- . Example 305
N-{4-[(5,11-Dihydro-10H~dibenz{b,e][1,4]diazepin-5-

yl)carbonvlilphenyvl]-2-fluoro-5-(trjifluoromethyl)
‘benzamide
Example 306
N-{4-[(5,11-Dihydro-10H-dibenz[b,e]{1,4)diazepin-5-

e ~6-(tr] o

' N-[4-[(5,11-Dihydro-10H-dibenz[b,e][1,4]diazepin-5-

carbo e -3 o=5-(trifluoromet

benzamjde
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Example 308
N-[4-[(5,11~-Dihydro-10H-dibenz(b,e](1,4]diazepin-5~
carbo =2-methvl-3-thiophenecarboxamide
) Example 309
N-{4-[(5,11-Dihydro-10H-dibenz{b,e][1,4]diazepin-5-
c : 0 e =3~-methyl-2-thiophenecarboxamide
Example 310
N-{4-{(5,11-Dihydro~10H-dibenz({b,e]{1,4]diazepin-5-
=2=-methyl-3-furanecarboxamide
Example 311
N-[4-[(5,11-Dihydro-10H~dibenz(b,e}[1,4]diazepin-5-
Exampple 312
N-[4-[(5,11-Dihydro~10H~-dibenz[b,e][1,4]diazepin-5-
h -2=- e jide .
Example 313
N-{4~[(5,11~Dihydro-10H~dibenz{b,e][1,4]diazepin-5-
yl)carbonyllphenyl)-2-methvlbenzeneacetamide
. Example 314
N-[4~[(5,11-Dihydro-10H~dibenz{b,e][1,4}diazepin-5-
e -3 benzeneacetamide
Example 315
N-[4~[(5,11-Dihydro-10H~dibenz[b,e}[1,4)diazepin-5-
o e - —=3-thiopheneacetamide
Example 316 :
N-[4-[(5,11~Dihydro-10H~dibenz[b,e][1,4}diazepin-5-
-3~ =2=-thio e e
Example 317

N-[4-[(5,11-Dihydro-i0§rdibenz[b,e][1,4}diazepin—5-

L) - =-3= anecacetamide
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Example 318
N~-[4-[ (5,11-Dihydro-10H-dibenz[b,e]{1,4}diazepin-5-
S e - o- - ’
methvlbenzamide
) . Example 319
N-{4-[(5,11-Dihydro-10H-dibenz[b,e]}[1,4}diazepin-5~-
=2-metho enyl]-5- 0—2=
e e mi
Example 320
N-[4-[ (5,11-Dihydro-10H-dibenz[b,e][1,4]diazepin~5-
fluorobenzamide
Example 321
N~[4-[(5,11~Dihydro-10H-dibenz[b,e][1,4]diazepin~5~
-2 -2,6- e
. Example 322
N-{4-[(5,11-Dihydro-10§-dibenz[b,e][1,4]diazepin-5-
—2-me =2= b
Example 323
N~-{4-[(5,11-Dihydro-10H~-dibenz[b,e][1,4]diazepin~5-
-2= -2.5- obenz e
Example 324

N-[4-[(5,11-Dihydro-10H-dibenz[b,e}[1,4]diazepin-5-

Example 325
N-[4-[(5,11~-Dihydro-10H-dibenz{b,e][1,4]diazepin-5~
(o3 =-3=- o e -2= obe id
m 326

N-[4-[ (5,11-Dihydro-10H~-dibenz[b,e][1,4]diazepin-5-

=3 o) e - =-a benzamide
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Example 327
N-[4-{ (5,11-Dihydro-10H-dibenz[b,e]{1,4]diazepin-5~

-

. ylicarbonvll-3-chlorophenvll~2.3-dichlorobenzamide
. . Example 328
N-[4-{(5,11-Dihydro~10H~-dibenz[b,e}[1,4]diazepin-5-

-3 e -2~ oYo~4~— =.
benzamide
. Example 329
N-[4-[(5,11-Dihydro-10H-dibenz(b,e][1;4]diazepin-5-
yl)carbonyl]-3-chlorophenyll=-3-fluoro-2-methylbenzamide
Example 330

‘N-[4-[(5,11-Dihydro-10H~dibenz{b,e][1,4]diazep

in;s-

Example 331

N-{4-[ (5,11~Dihydro-10H~dibenz[b,e][1,4]diazepin-5~

Nf;4-[(5,11-Dihydroblon-dibenz[b,e][1,4]diazepin-5-

. Example 334
N—[4-[(5,11—Dihydro-19§-dibenz[b,e][1,4]diazepin—5-

t »

C 0

benzamide

X

e 335

ifluorome

N-[4-[(5,11-Dihydro-10H-dibenz[b,e][1,4]diazepin-5-

e

-2,6-d4

be
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Xa 6
N—[4-[(5,11-Dihydro-10§rdibenz[b,e}[1,4]diazepin—$-

- ~2=Ffluoro=-6-— 3 o
methvllbenzamide
Example 337

N-[4-[(5,11-Dihydro-10H~dibenz[b,e]){1,4)}diazepin-5-

- 7Y - ~dichlorobe mid

Example 338

" N-[4~-[(5,11-Dihydro-10H~dibenz[b,e][1,4]diazepin-5-

zl)cg;hgnzl}-;-mg;gxlghggxl]-z-g;uoro-G—(t;ifigo;g-
methyl)benzamide
Example 339

Example 340
N-[4~[(5,11-Dihydro-10H-dibenz(b,e] (1,4 ]diazepin-5-

N=-[4~[(5,11-Dihydro-10H-dibenz{b,e][1,4]diazepin-5~

: Example 342
N~[4~[(5,11-Dihydro-10H-dibenz([b,e][1,4]diazepin-5~
-3= =3-fluoro-2-me nza
Example 343 .
N-{4-[(5,11-Dihydro-10H-dibenz(b,e][1,4]diazepin-5~
c =3= =2,3-dime ide
Example 344

N-[4-[(5,11-Dihydro~10H~-dibenz[b,e][1,4]diazepin-5—-

=3~ ~2-pet e

N-{4~[(5,11-Dihydro-10H-dibenz[b,e]}[1,4]}diazepin-5-

yl)carbonyll-3-methviphenyl]=5-fluoro-2-methylbenzamide

e
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Example 345
N-[4-{ (4,5-Dihydro-6H-isoxazolo(4,5-d] [1]benzazepin-

- =2-me ami
A partial solution of 0.250 g of 5,6-dihydro-

'6-(44aminbbenzoy1);4ﬂrisoxazolo[4,5f§][1}benzazepine in

4 ml of tetrahydrofuran-dioxane (1:3) under argon is
treated with 160 sl of 2-methylbenzoyl chloride in 1.5
ml of dioxane followed by 114 ul of triethylamine and
stirring continued for 4.5 hours at room temperature.
The volatiles are evaporated jin vacuo to a residue
which is dissolved in methylene chloride containing
methanol, washed with 10% Ncho3 and brine, then
treated with activated carbon. The mixture is filter-
‘ed through Hgso4 and the filtrate filtered through
silica gel with 15% ethylacetate in methylene chloride.

" The filtrate is evaporated in vacuo to a residue which

is dissolved in methylene chloride, filtered through
glass wool, evaporated to a residue which is dissolved
in ethyl acetate by warming to give 0.25 g of the
desired product as tan crystals, m.p. 257-260°C.
HR FABMS: (M+H)=424.1657.
The following compounds are prepared as
described in Example 345.
. Exanmple 346
N~{4~[ (4,5-Dihydro-6H~isoxazolo{4,5-d][1]benzazepin-

- -2~ e obe
. Example 347

N-{4-[ (4,5-Dihydro~-6H-isoxazolo[4,5~-d] [1]benzazepin—-

- - ~dime Z o ]

Example 348

N-[{4-[ (4,5-Dihydro~-6H-isoxazolo[4,5-d}[1]benzazepin~

- =2=met id

Example 349

N-{4~-[ (4,5-Dihydro-6H-isoxazolo[4,5~-d][1]benzazepin-
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Example 350

N;f4q[(4,S—Dihydro—sn—isoxazolo[4,5-9][1Jbenzazepin-

- Ll

Example 351
N—[4-[(4;5-Dihydrof§x-isoxazolo[4,ng][i]benzazepin-
- Y -~ be e
Example 352

N-{4~-{ (4,5~Dihydro-6H-isoxazolo[4,5-d][1]benzazepin-

) Example 353
N4[4-[(4,S-Dihydro-sn-isoxazolo[4,5f§][1]benzazepin-

Example 354

"N—[4;[(4,5-Dihydrorsnrisoxazolo[4,5-§][1}benzazepin-

N-{4-[(@,5-Dihydro—63-isoxazolo[4,5<§]{1]henzazepin-

- -2=~ ~4-fluorobe
N~[4-[ (4,5-Dihydro-6H-isoxazolo[4,5-d] [1]benzazepin-
- 4= -2~ (trj opet
benzamide
Example 357

N-~[4-[ (4,5-Dihydro-6H~isoxazolo[4,5~-d][1]benzazepin-

- - f] o= o’ 4 = (=3

benzanmide
Example 358
N-{4~-{ (4,5~Dihydro~6H~isoxazolo[4,5-d] [1]benzazepin-
- =4-fluoro-2-ne benzami
Example 359

N~[4-[ (4,5-Dihydro-6H~isoxazolo[4,5-d][1]benzazepin-

-’ - - i fluorome

benzamide
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Example 360
N-[d-[(4,S-Dihjdro—ﬁﬂeisoxazolo[4,5-§][I]benzazepin-

- -2-fluoro=6= o t

Example 361

N-{4~[ (4,5~-Dihydro~6H-isoxazolo[4,5~-d][1]benzazepin-

- ~3~-c =3~ oro=-2-me -
benzamide
Example 362

N-[4~[ (4,5-Dihydro-6H~isoxazolo[4,5~-d] [1]benzazepin-

Example 363

. N—[4-[(4,5-Dihydro-6£—isoxazolo{4,ng][l]benzazepin-'

-’ e (») - -
Example 364
N-[4~{ (4,5~-Dihydro-6H~isoxazolo[4,5~d] [1]benzazepin~-

- - 8 am - v ) -

benzamide

Example 365
N-~[4-[ (4,5-Dihydro~6H~isoxazolo{4,5~d][1]benzazepin~

benzamide
Exanmple 366

‘N-[4~[ (4,5~Dihydro~-6H-isoxazolo{4,5-d] [1]benzazepin~

- - - -3 o

Example 367
N-{4-[ (4,5-Dihydro-6H~isoxazolo[4,5~d][1]benzazepin~-

N-[4-[ (4,5-Dihydro-6-isoxazolo[4,5~d] [1}benzazepin~

6-yl)carb -3 - ime
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Example 369

.N-t4-1(4,S-Dihydro-sﬂfisoxazolo[4,5-§][1]benzazepin-

- -3 e -3-fluoro-2-me -
benzamide
Example 370

N-[4-[ (4,5-Dihydro-6H-isoxazolo{4,5-d][1]benzazepin-

benzamide
Example 371 :
N-[4-[ (4,5-Dihydro-6H-isoxazolo[4,5-d][1}benzazepin-

6= ] 71]1=3= e —4-fluoro-2-me =
benzamide '
Example 372

- N=[4*[ (4,5-Dihydro-6H-isoxazolo[4,5-d][1]benzazepin~-

- - 4 e LA o -—

N-[4-[(4,5-Dihydro-6H-isoxazolo[4,5-d}[1]benzazepin~

- o -3= =3-fluoro-2-
methylbenzamide
) Example 375
N-[4~[ (4,5-Dihydro-6H-isoxazolo[4,5-d] [1]benzazepin-

- b =3-metho -5=fluoro—-2—
methylbenzamide
. Example 376
N-[4~-[ (4,5-Dihydro-6H~-isoxazolo[4,5~d][1]benzazepin-

- O =3-metho -2 enzamide
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Example 377
N-t4-[(4,5—Dihydro-63-isoxazolo[4,S-Q][1]benzazepin-

benzamide
] Example 378
N-[4-[ (4,5-Dihydro-6H-isoxazolo[4,5-d] [1])benzazepin-
- ca o e - ot 01 orobe id
Example 379

N-[4-[ (4,5~-Dihydro~2-methylpyrazolo[4,3~dj[1]~-

bt * 9 ' - RONY L elel=ty z el {16 il
To a mixture of 0.420 g of 2,4,5,6~tetra~
hydro-2-methyl~6-(4-aminobenzoyl)pyrazolo[4,3~d]j[1]~-
benzazepine and 275 pl of triethylamine in 6 ml of
methylene chloride and 2 ml of dioxane is added a
solution of 215 sl of 2-methylbenzoyl chloride in 1.5
ml of dioxane. The reactants are stirred under argon
for 4.5 hours. The volatiles are evaporated in vacuo
to a residue which is dissolved in methylene chloride
and washed with 10% NaHCO3 and brine. The organic
layer is treated with activated carbon, dried with
MgsSO, and evaporated in vacuo to give 660 mg of a tan
foam residue. The residue is purified by column
chromatography on silica gel by elution with 30% ethyl
acetate-methylene chloride to give 590 mg of the
desired product as white crystalline solid, m.p.
246~248°C; HR FABMS: (M+H)=437.1972.
The following examples are prepared as
described for Example 379,
Example 380
N-[4-[(4,5-Dihydro~2-methylpyrazolo[4,3~d]1[1]-

benzazepin-s(23)4y1)carbonyl]phenyl]-2-chlorobenzamide
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Xam
N-[4-] (4,5-Dihydro-2-methylpyrazolo[4,3-d])[1]~-

benzazepin-6 (2H) -yl)carbonyl lphenyl]-2,4-dichloro-

benzamide
Example 382
N-{4- (4,5-Dihydro-2-methylpyrazolo[4,3-d][1]-

henzazepin-s(23)-yl)carbonyi]phenyl]-z,3-dichloro-
benzamide
Example 383
N-[4~[(4,5~Dihydro-2-methylpyrazolo[4,3~d][1]~

. benzazepin~6(2H) ~yl)carbonyl])phenyl}~2-methyl-4-

chilorobenzamide
Example 384
N-[4-[(4,5-Dihydro—2-methylpyrazolo[4,s-ﬂ][I]-

benzazepin~-6 (2H) -yl) carbonyl }phenyl]-2, 3-dimethyl-

benzamide
Example 385
N~[4-[(4,s—pihydro-z-methylpyrazolo[4,3-@][1]-

benzazepin-6 (2H)~yl) carbonyl ) phenyl }-2-methoxybenzamide

Example 386
N-[4-[ (4,5-Dihydro-2-methylpyrazolo[4,3-4][1]~-

henzazepin-ﬁ(zn)-yl)carhonyl]phenyl]-2-(trif1uoro-

methoxy)benzamide
' Example 387
N-[4-[(4,5-Dihydro-2-methylpyrazolo[4,3~-d][1])~-

. benzazepin—~6 (2H) ~yl) carbonyl Jphenyl}~2, 4~dimethoxy~-
benzanmide
Example 388
N-[4~[ (4,5~-Dihydro~-2-methylpyrazolo[4,3-d][1]~

benzazepin-6 (2H) ~yl) carbonyl Jphenyl j~-2-methoxy~4-
chlorobenzamide
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Example 389
N-[{4-{ (4,5-Dihydro~-2-methylpyrazolo{4,3-d}[1]~-

benzazepin-6 (2H) ~yl) carbonyl ]phenyl]-2- (trifluoro-
methvllibenzamide
_ . Example 390
N-[4~-[ (4,5-Dihydro-2-methylpyrazolo[4,3-d] (1]~

benzazepin-6 (2H)-yl) carbonyl ]phenyl]-3~-(trifluoro-

methvllbenzamide
Example 391 .
_-N-[4-[(4,S-Dihydro-z-methylpyrazolo[4(3-g]{1]-

benzazepin-6 (2H) -yl)carbonyliphenyl]-2-(methylthio) -

benzamide

Example 392 .
N-[4~[(4,5-Dihydro-2-methylpyrazolo[4,3-d} (1]~

benzazepin-6(2H)~yl)carbonyl Jphenyl]-4-fluoro-2-(tri-

fluoromethyllbenzamide

Example 393
N-[4~[ (4,5-Dihydro~-2-methylpyrazolo[4,3-d][1]~-

benzazepin-6(2H) -yl) carbonyl Jphenyl]-2~-fluoro-3-

{trifluoromethyllbenzamide
Example 394
N-[4-[(4,5-Dihydro-2-methylpyrazolo[4,3~-d][1]-

benzazepin-6 (2H)~yl) carbonyl ]phenyl }~2-chloro-4-
fluorobenzamide

Example 395
N-[4-[ (4,5-Dihydro-2-methylpyrazolof4,3-dj[1]-

benzazepin-6(2H) -yl) carbonyl Jphenyl ]-3~-fluoro-2-
methylbenzamide




10

15

20

25

30

35

~211-

Example 396
N-[4-[ (4,5-Dihydro-2-methylpyrazolo[4,3-d][1]-

benzazepin—6 (2H) -yl) carbonyl]phenyl]-5-fluoro-2-

. methvlbenzamide
Example 397 -
N-[4~[ (4,5-Dihydro~2-methylpyrazolo{4,3-d][1]- .

benzazepin-6 (2K) ~yl) carbonyl]phenyl]~3-fluoro~5-
{trifluoromethyl)benzamide
Example 398 )

- N-[4~[ (4,5-Dihydro-2~-methylpyrazolo[4,3-d]1({1]~

X benzaquin—e(zn)-yl)carbonyl]phenyl]-z-chloré-s—

- (methylthio}] {d
s . .
N~[{4-{(4,5-Dihydro~-2-methylpyrazolo{4,3-d} (1]~

benzazépin-6 (2H) ~yl)carbonyl }phenyl ] -2-methyl-3~

thiophenecarboxamide

Example 400
N-[4-[(4,5-D§hydro-2-methylpyrazolo[4,3-§][1]-

benzazepin-6 (2H) -yl) carbonyl ]phenyl ]-2~methyl-3-

furanecarboxamide
. Example 401
N-[4~[ (4,5-Dihydro-2-methylpyrazolo[4,3-d)[1]-

benzazépinrs(zn)-yl)carhonyl]phenyl]-z-chloro—

- benzeneacetamide
Example 402
N-{4~-[ (4,5~Dihydro~2-methylpyrazolo[4,3-d]J[1]~

benzazepin-6(2H)~yl)carbonyl Jphenyl]-2-methyl~
benzeneacetamide '
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. Example 403
N-[4-[ (4,5-Dihydro-2-methylpyrazolo[4,3-d][1]~-

benzazepin-6 (2H) ~yl) carbonyl]-3~chlorophenyl]-2-
methylbenzamide
N-[4~[(4,5hDihydro~2-methylpyrazolo[4,B-Q]Ll]-

benzazepin-s(Zﬂ)-yl)carbonyl]-34chloropheny1]-2,3—
dimethylbenzamide
Example 405
*N~[4-[(4,5-Dihydro-2-methylpyrazolo[4,3-d][1]~

benzazepin-ﬁ(zn)-yl)carbonyl]-3-chlor0pheny1];2,3-
' dichlorobenzamide
Example 406 .
N—[4T[(4,S-Dihydro-z-methylpyrazolo[4,3-§][1]-

benzazepin-6 (2H) -yl) carbonyl}-3-chlorophenyl]-2,4-

dichlorobenzamide
Example 407
N-[4-[ (4,5~Dihydro-2-methylpyrazolo[4,3~d][1]-

henzazepin?S(zn)-yl)carbonyl]-3-chloropheny1]-3-

fluoro—2-pethylbenzamide
Example 408
N-{4-[ (4,5~Dihydro-2-methylpyrazolo[4,3-d]{1]~-

benzazebin-s(23)-y1)carbonyl]-3-chloropheny1]-5-

fluoro-2-methylbenzamide
Example 409 .
N-[4~[ (4,5-Dihydro-2-methylpyrazolo[4,3-d][1]-

benzazepin-6{2H)-yl)carbonyl])~-3-chlorophenyl]-2~
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Example 410
N-[-4-[ (4,5-Dihydro-2-methylpyrazolo[4,3-d]{1]~-

benzazeiin—ﬁ(zn)-yl)carbonyl]—3-methy1pheny1]-2-

. methylbenzamide
Example 411 :
N-[4-[(4,S-Dihydro-z-methylpy;azolo[4,3-g1[1]-.

benzazepin-6{2H)-yl)carbonyl]-3-methylphenylj-2,3-

£ be e

Example 4312 :
" N-[4~[ (4,5~-Dihydro-2-methylpyrazolo{4,3-d][1]-

benzazepin-6 (2H) -y1) carbonyl]-3-methylphenyl]~2-

=4 = a e
Example 413
N-[4~[ (4,5~Dihydro-2-methylpyrazolo[4,3-d][1]-

benzgzépin—s(ZH)-yl)carbonyl]-a-methylphenyl}-3-

fluoro—2-methylbenzamide
Exapple 414
N~-[4-[ (4,5-Dihydro-2-methylpyrazolo[4,3~-d][1]~-

benzazepin-6(2H) -yl)carbonyl]-3-methylphenyl ]-5-

fluoro—2-methvibenzamide
Example 415
N—[4-{(4 5-D1hydro-2-methylpyrazolo[4 3-di[(1]~

benzazepin~6(25)-yl)carbonyl]-3-methy1pheny1]-2 4~

. dichl ] id
Example 416
N-[4-[(6,7-Dihydro-2-methyl-5Hi~-pyrimido[5,4-d][1]-

To a solution of 0.216 mg of 6,7-dihydro-2- -
methyl-7-(4-amincbenzoyl)-5H-pyrimido[5,4~d] [1]benz~
azepine in 6 ml of methylene chloride under argon is -
added 100 pl of triethylamine followed by a solution of
94 pl of 2-methylbenzoyl chloride in 1.5 ml of methyl-
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ene chloride. The reaction mixture is stirred at room
temperature for 18 hours, washed with water, saturated
Ncho3 and the separated organic layer treated with
activated carbon and filtered through MgSsO, . The £il-
trate is evaporated to a residue which is dissolved in
ethyl acetate and evaporated jin vacuo to give 300 mg of
the desired product as a pale yellow foan.
HR FABMS: Exact Mass (M+H):449.1974.
The following compounds are prepared as
described in Example 416. '
Example 417
N-[4-[(6,7-Dihydro-2-methyl~5H-pyrimido(5,4-d] (1]~

N-[4~[ (6,7-Dihydro-2-methyl-5H-pyrimido[5,4-d][1]~

e -7= -2,3- o ide
Example 421
N-[4~[ (6,7-Dihydro-2-methyl~-5H-pyrimido{5,4-d4]{1]~

Example 422
. N=[4~[ (6,7-Dihydro-2-methyl-5H-pyrimido(5,4~-d][1]~

e z -7 - n h. nyll-2-metho be mide

Example 423
N-[4~[ (6,7=-Dihydro-2-methyl-5H-pyrimido[5,4-d4][1]-
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Exqmg;e 424
N-[4-[ (6,7-Dihydro-2-methyl-5H-pyrimido(5,4-d]1(1]-

—7- - ) o -

thoxy)) g
) . Example 425
N-[4-[ (6,7-Dihydro~2-methyl-5H-pyrimido[5,4~d][1]~-
enzazepin~7- enyl]-2-methoxy=-4-
chlorobenzamide
Example 426
N-[4~-[(6,7-Dihydro~2-methyl-5H~-pyrimido[5,4~d][1]~
e -7 = -2 -5
Iluorobenzamide
Example 427

N-{4~-[ (6,7-Dihydro-2-methyl-5H~-pyrimido[5,4~-d][1]-

~ benzamide
Example 428
N-[4-~[ (6,7-Dihydro-2-methyl-5H-pyrimido[5,4-d][1]~

- f - - ) o t -

benzamide

Example 429
N-[4~[(6,7-Dihydro-2-methyl-SH-pyrimido(5,4-d]J (1]~

=-7= e =-4-fluoro~2-
methylbenzanmide
Example 430
N-[4~[ (6,7-Dihydro-2-methyl=-5H-pyrimido[5,4-d]{1)~-

123 o o= -l o o - ) om

Example 431 .
N-[4-[ (6,7-Dihydro-2-methyl~5H-pyrimido[5,4~-d][1]-

(=] e.-— - 'Y - - -
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Example 4;2_
_N-[4-[(6,7-Dihydro-z-methyl-sgrpyrimido[5;4-g][1]—

- benzazepin-7-vl)carbonvll-3-chlorophenyl]=3~-fluoro=2-

" pethyll P
" Example 433
N-{4-[ (6,7-Dihydro-2-methyl-5H-pyrimido[5,4-d][1]~

a in-7- ~3- (e} =5= o=2~
methylbenzamide
' ample 434
N-{4-[(6,7-Dihydro-2-methyl-SHi-pyrimido[5,4-d)[1]~

e =7 o =3~ e -2 O—4~-
fluorobenzamide
) Example 435
N-[4-[(6,7-Dihydro-2-methy1-5H-pyrim1da[5,4-g][1]-

N-[4-{(6,7-Dihydro-2-methyl-5H-pyrimido{5,4-4])[1]~-

benz in-7-~ o =3=C! (o} - —
~ dichlorcbenzamide
- Example 437
N-{4~-[ (6,7-Dihydro-2-methyl-5H-pyrimido([5,4-d][1]~-
" pe =7= nyll-3- =2-
t mid
Example 438

N-[4-[ (6,7-Dihydro-2-methyl-5H-pyrimido[5,4-d4][1]~-

e =7= -3- -3~ -2-
methylbenzamide
Example 439
N~-{4-[(6,7-Dihydro-2-methyl~-5H~pyrimido[5,4-d4]1[{1]~

epin=7-= -F o o e -l oOYo=2—
t be e
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Example 440
N-{4-[(6,7-Dihydro-2-methyl-5H~pyrimido[5,4~d][1]~-

e in-7- onyllj-3-me =~3= =-2=

methvlbenzamide
Example 441
N-[4-[(6,7-Dihydro-2-methyl-5H-pyrimido[5,4-d][1]~-

=7= =3-me e =5- -2=

methyvlbenzamide

Xam 44
N-[4-{ (6,7-Dihydro~2-methyl-5H-pyrimido(5,4-d] (1]~

e in-7- ca =3-me h. - -
dichlorobenzamide
g Example 443
N-[4~[ (6,7-Dihydro-2-methyl-SH~pyrimido{5,4-d]{1])~-

epin-7~vl)carbo -3 -2- o=
Zfluorobenzamide
Example 444
N-[4-[(6,7-Dihydro-2-methyl-5H-pyrimido([5,4-d][1]~

fluorobenzamide
Example 445
.N=[4~[(6,7-Dihydro-2-methyl~5H-pyrimido[5,4-d]1[1]~-

dimethylbenzamide
Example 446 :
N-[4-[ (6,7-Dihydro-2-methyl-5H-pyrimido[5,4-d][1]-

- - - -2 -
{trifluoromethyljbenzamide
- Example 447
N-[4-[(6,7-Dihydro-2-methyl-5H-pyrimido([5,4-d4]}[1]~-

benzazepin-7=-vl})carbonyl]-3-methylphenyl]-2-
(trifluoromethoxy)}benzamide
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Example 448 )
N-[4~[ (Dibenz[b,£][1,4]thiazepin-10(11H)yl)~-

o -2=- orobenzamide
To a solution of 385 mg of 2-chloro-benzoyl

chloride in 6 ml of methylene chloride at 0°c is added

0.6 g of 10~(4-aminocbenzoyl)-10, 11—dihydrod1benz[b f]-
[{1,4)thiazepine followed by 0.375 ml of trlethylamlne.
The reaction mixture is stirred at room temperature for
18 hours. - The reaction mixture is washed with 20 ml of
water, 1 N HC1l, 1 N Nazcos, water and dried over Mgso, .
The filtrate is evaporated in vacuo to give 0.7 g of
yellowish solid which is purified by silica gel
chromatography on thick layer plates by elution with
1:1 ethyl acetate-hexane to give 0. 3 g of the desired
product, m.p. 116-119 ©c.

Example 449
N-[4-=[ (Dibenz(b,f][1,4]thiazepin~10(11H)~-yl)~-"

=2.4~ e
To a solution of 452 mg of 2,4-dichloro-
benzoyl chloride in 6 ml of methylene chloride is added
0.6 g of 10-(4-aminobenzoyl)~-10,11-dihydrodibenz{b, f]-
[1,4]thiazepine followed by 0.375 ml of triethylamine.
The reaction mixture is stirred at room temperature for
18 hours. The reaction mixture is washed with 20 ml of
water, 1 N HC1l, 1 N Na2c03, water and dried over Mgso, .
The filtrate is evaporated in vacuo to give 0.72 g of
Yellowish solid which is purified by silica gel chro-
matography on thick layer plates by elution with 1:1
ethyl acetate-hexane to give 0.254 g of the desired
product as ivory crystals, m.p. 112-115°¢.
Example 450
-[4- ~Chl ' olbenzovyli- -
dihydro-5H-dibenz[b,e)azepine

A mixture of 0.13 g of 5-{4-aminobenzoyl)-
6,11~dihydro-5H-dibenz{b,e]azepine, 0.21 g of 2-
chlorobenzenesulfonyl chloride, 0.12 g of triethylamine
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and 5 mg of N,N~dimethylaminopyridine in 2 ml of
methylene chloride is stirred at room temperature for
18 hours. The mixture is partitioned between 1 N NaOH
and ethyl acetate.  The organic layer is washed with
50% NH4CI"and brine, dried over Nazso4 and evaporated
to give 0.26 g of the desired product as a yellow
solid. - MS(CI):663 (M+H; C>°). | ' :

A solution of 0.22 g'of the preceding
compound in 5 ml of tetrahydrofuran is treated with 2
ml of 1 N NaOH and 2 ml of methanol and stirred at room
temperature for 1 hour. The orgénic solvents are
removed in vacuo and the residue diluted with 15 ml of
ethyl acetate and 5 ml of water. The organic extract
is washed with 5 ml of 1 N NaOH, brine and dried

-(Nazso4) and evaporated in vacuo to give 0.19 g of

yellow solid which is washed with diethylether-
isopropyl ether to give 0.17 g of beige solid.
MS(CI) :489 (M+H, c13%).

Example 451

—f4- - -5, 6= -

pyrazolo[4,3~d][1]benzazepine-2(4H)-acetic acid

To a stirred slurry of 0.477 g of 6-[4-[(2,4~-
dichlorobenzoyl)amino}benzoyl]-s,s-dihydropyrazolo-
[4,3-d][1]benzazepine~2 (4H)-acetic acid, ethyl ester in
15 ml of ethyl alcohol is added 5 ml of tetrahydro-
furan followed by 1.30 ml of 1 M NaOH. The reaction
mixture is stirred at room temperature for 6 hours
followed by the addition of 0.750 ml of 2 M HCl. The
acidic reaction mixture is evaporated jn vacuo, tri-
turated with CHc13, combined, treated with activated
carbon, filtered through Mgso4 and evaporated in vacuo
to give 0.380 mg of the desired product as a clear
foam.
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Example 452
Ethyl 6-[4~[(2,4-dichlorobenzoyl)aminojbenzovl]=5,66=-

dihydropyrazolo[4,3~d][1]benzazpeine-2 (4H) -acetate

To a stirred solution of 0.940 g of ethyl

.5—(44amin6benzoy1)—5,6-dihydropyrazolo[4,3—g][1]benz-

azepine-2 (4H) -acetate in 25 ml of methylene chloride is
added 369 gl of triethylamine followed by the dropwise
addition of 373 sl of 2,4-dichlorobenzoyl chloride in
3.5 ml of methylene chloride. The reaction mixture is
stirred at room temperature for 18 hours, washed with
water, saturated NaHCOB, brine and the organic layer
treated with activated carbon, and filtered through
ngso4. The filtrate is concentrated in vacuo to a
residue which is purified by flash chromatography on
silica gel using 25% ethyl acetate in methylene
chloride to give 380 mg of the desired product as white
crystals, m.p. 164-167°C. The mother liquors are
combined, evaporated jin vacuo to a residue which is
dissolved in 25% ethyl acetate in chloroform to give
535 mg of off-white solid, m.p. 160-163.5°C.

Example 453
N-{4~-[(6,11-Dihydro-5H-dibenz[b,elazepin-5-yl)-

=2-{2~- be ide

To a mixture of 0.62 g of 2-chloro-5~nitro-
benzoic acid and 0.61 g of triethylamine in 5 ml of
methylene chloride is added 0.42 g of isobutylchloro-
formate at 0°C. The mixture is warmed to room tem-
perature for 30 minutes. A solution of 0.31 g of 5-
{4-aminobenzoyl) -6, 7-dihydro-5H-dibenz[b,d]azepine in 1
ml of methylene chloride is added followed by 10 mg of
N,N-dimethylaminopyridine and 1.0 ml of toluene is
added. The mixture is heated at 100°C for 48 hours.
The room temperature reaction mixture is diluted with
15 ml of ethyl acetate and washed with 1 N HCl, 1 N
NaOH, brine and dried (Nazso4) and evaporated in vacuo
to a residue. The residue is purified by column chro-
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matography on silica gel by elution with 1:2 ethyl
acetate-hexane to give 0.28 g of the desired product as-
a yellow solid. MS(CI):536(M+H).
- ' Example 454

N-[{4-[ (6,11-Dihydro-~-5H-dibenz([b,e]azepin~-5-yl)-

To a solution of 0.31 g of 5-(4-amino-
benzoyl)-6,7-dihydro-5H~dibenz{b,elazepine in 5 ml of
methylene -chloride is added 0.53 g of Na,CO, followed
by 0.31 g of N,N-dimethylglycyl chloride. The mixture
is stirred at room temperature for 20 hours. The
mixture is quenched with water, extracted with ethyl
acetate and the organic layer dried (Na,sO,) and con-
centrated in vacuo to give 0.39 g of yellow foam. The
yellow foam is treated with 15 ml of hydrochloric acid
and the suspension washed with ethyl acetate. The
aqueous suspension is made alkaline with 5 N NaOH and
extracted with 30 ml of ethyl acetate. The organic
layer is washed with brine, dried (Na,S0,) and eva-
porated to give 0.32 g of the desired product as an
off-white solid. MS(CI): 400(M+H). A sample is
treated with anhydrous HCl to give the hydrochloride
salt. MS(CI): 400{M+H-HC1).

— Example 455
N-[4-(4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d][1]~

enz =5 [} he - =dai orobe id
To a stirred solution of 0.235 g of 5,6-

dihydro-2-methyl-6-(4-aminobenzoyl)~4H~-thiazolo[5,4~d]~-
{1]benzazepine in 6 ml of methylene chloride under
argon is added 107 ul of triethylamine followed by the
dropwise addition of 109 ul of 2,4-dichlorobenzoyl
chloride in 1 ml of methyléne chloride. Stirring is
continued at room temperature for 18 hours. The
reaction mixture is washed with H,0, saturated Ncho3
and brine. The organic layer is treated with activated
carbon, filtered through MgsSO, and the filtrate eva-
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porated in vacuo to a residue which is chromatographed
on silica gel by elution with 15% ehtyl acetate in
methylene chloride to give 330 mg of the desired
product as. a tan glass.
. s Example 456 :
ﬁ-[4-[(4,lo-Dihydro-Sﬂrthienq[B,z-g][1]benzazepin—5-
¥l)carbonyllphenvl]-2-methylbenzamide
A mixture of 400 mg of 4,10-dihydro-5H-
thieno{3,2~¢][1]benzazepine and 700 mg of -4-[ (2~
methylbenzoyl)amino)benzoyl chloride is stirred in 30

" ml of methylene chloride in the presgnce_of 3 ml of
. triethylamine for 8 hours. The volatiles are removed

in vacuo to give a residue which is partitioned between
chloroform and water. The organic layer is dried
(Nazso4) and the filtrate evaporated .in vacuo to give a
residue which is purified by column chromatography on
silica gel by elution with 30% ethyl acetate-hexane to
give 543 mg of the desired product. M+1=439.

- Example 457
N-[4-[ (4,10-Dihydro~SH-thieno[2,3~c][1}benzazepin~9-

¥l)carbonyllphenvll-2,3-dichlorobenzamide

‘A mixture of 200 mg of 9,10-dihydro-4H-

thieno[2,3-¢c}[1] and 350 mg of 4~-[ (2-methylbenzoyl)-
amino]benzoyl chloride is stirred in 30 ml of methylene
chloride in the presence of 2 ml of triethylamine for 8
hours. The volatiles are removed in vacuo to give a
residue which is partitioned between water and
chloroform. The organic layer is dried (Na_so,) and
the filtrate evaporated in vacuo to give a residue
which is purified by column chromatography on silica
gel by elution with 30% ethyl acetate-hexane to give
266 mg of the desired product. M}1=494..
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Example 458
N-[4~[(4,10-Dihydro-9H-thieno(2,3~¢c][1]benzazepin-9-

¥llcarbonyllphenyl]-2-methvlbenzamide

A mixture of 400 mg of 9,10-dihydro-4H-
thieno[2,3-c][1]benzazepine and 600 mg of 4-[(2-
methylbenzoyl)amino)benzoyl chloride is stirred in 30
ml of methylene chloride in the presence of 3 ml of
triethylamine for 8 hours. The volatiles are removed
in vacuo to give a residue which is partitioned between
water and chloroform. The organic layer is dried
(Nazso4) and the filtrate evaporated in vacuoc to give a
residue which is purified by column chromatography on
silica gel by elution with 30% ethyl acetate-hexane to
give 518 mg of the desired product. M+1=439.

The following examples are prepared using
conditions of Example 456.

Example 459
N~[4-[ (4,10-Dihydro-5H-thieno[3,2-¢c]{1}benzazepin~5-

c =3 - -di be ide
_ Example 460
N-[4-[(4,10-Dihydro-5H-thieno{3,2-¢][1]benzazepin-~-5-
=3~ ~2,5-dimethylbenzami
Example 461
N-{4~[ (4,10-Dihydro-5§~thieno({3,2-¢c]j[1]benzazepin-5-
=3~ e =2-met
Example 462
N-[4~[(4,10-Dihydro-5H~thieno(3,2-c]j[1]benzazepin-5-
L) =3- oro -2=(t uorometho =
benzanide
Example 463

N-{4-{ (4,10-Dihydro-5H~thieno[3,2~c][1]benzazepin-5-

chlorobenzamide
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Example 454_
N-[4-{(4,10-Dihydro-5H-thieno[3,2-c][1]benzazepin-5-

-3 (o] e -2-(methylthio) -
benzamide
Example 465
N-[{4-{ (4,10-Dihydro-5K-thieno(3,2~¢c][1]benzazepin-5-

-3 o) - -dic r nzamide

Example 466 .
N-{4-{ (4,10-Dihydro-5}-thienc{3,2~-¢c][1)benzazepin-5~-

: 467

g - (o] Lo T L4 -

carboxamide
Example 468
N-[4-[(4,10-Dihydro-snrthieno[3,2fg][1]benzazepin~5-
: =3=- oro wo Qo obe gace de
: Example 469
N~-[4-[(4,10-Dihydro~5H-thieno[3,2~¢c)[1]benzazepin-5-
-3~-chlore -3~ o—-2-met
- Example 470
N-[4-](4,10-Dihydro~5H~-thieno[3,2-c][1]benzazepin-5-
=3-c -5 oxro—2-met amid
Example 471
N-[4-[ (4,10-Dihydro-S5H-thieno[3,2-c][1]benzazepin-5-
-3~ ) ale) ~2,3~ orob ide
Example: 472
N-[4-[ (4,10-Dihydro-5H~thieno[3,2~-c] [1]benzazepin-5-
a -3= o —4~fluoro=2- be id
Example 473

N-[4~{ (4,10-Dihydro~-5H-thieno[3,2~¢c][1]benzazepin-5~

caxrbo; -3 rophenvll=2,3,5~trichlorobenzanmide
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Example 474

N-[4-[-(4,10-Dihydro-5H-thieno[3,2-c][1)benzazepin-5-

=3= h -2=fluoro~5- oro—
methyl)bengamide
" Example 475

N-(4-[(4,10-Dihydro-5ﬂrthieno[3,z-g]{i]benzazepin-s—

=3 = (o) =2-fluoro~6- jfluoro-
methyl)benzamide
Example 476
N~{4~[(4,10-Dihydro-5H~thieno{3,2-c][1]benzazepin-5-

-3= ophe -3-fluoro-5-(trifluoro-
methyl)benzamide
) Example 477
N-[4~[ (4,10-Dihydro-5H~thieno[3,2-c][1]benzazepin-5-

~ Example 478
N-[4~[ (4,10-Dihydro-5H~thieno{3,2-¢c][1]benzazepin-5-
-3 -2- oro -
benzamide
Example 479
N~{4~[ (4,10-Dihydro-5H-thieno[3,2~-¢c][1]benzazepin-5-
n -3 =2=-chloyro-4-fluoro—
benzamide
: Example 480
N~[4~[(4,10-Dihydro-5H-thieno{3,2-c][1]benzazepin-5-
=3-c =2=chloro-5-fluoro~
benzamide
Example 481

N-[{4~[(4,10~-Dihydro-5i-thieno[3,2-gc}[1]benzazepin-5-

-3 fo) e -3=fluoro-2-methyl -

benzamide
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am 482

N-[4~{(4,10-Dihydro-5H-thieno[3,2-c][1]benzazepin-5-

arbo =3= o) =5-fluoro-2-me -

N-{4-{ (4,10-Dihydro-5H-thieno(3,2-c]{1]}benzazepin-5-

benzamide
Example 484
N-[4-[ (4,10~Dihydro~5H-thienoc{3,2-cj[1]benzazepin-5~
| ] =3= -2~ mide
Example 485

. N~-[4~[ (4,10-Dihydro-5H~thieno[3,2~c][1]benzazepin-5-

X T e -y o - ) o -

benzamide
Example 486
N-[4~[(4,10-Dihydro-5H-thienoc[3,2-¢]}[1]benzazepin-5-
carbo: -3 1=5= 0=2= -
benzapmide
Example 487

N-{4-{(4,10-Dihydro-5H-thieno(3,2~-c}(1]benzazepin-5-

benzamide
: Example 488
N-[4-[ (4,10-Dihydro~-5H-thieno[3,2-c}[1]benzazepin-5-

b =3-me e ~2-chloro~5~fluoro-
benzamide
Example 489
N-{4-[(4,10-Dihydro-5H~thieno[3,2-c][1]benzazepin-5-

[o] [e} - L e’ - L 1 ‘de
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Example 490
N-[4-[(4,10-Dihydro-5H-thienc[3,2-¢]){1]benzazepin~5-
vl)carbonyl]-3-methvlphenyvl]-2-chloro-4-fluorobenzamide
Example 491
N-[4-[ (4,10~Dihydro-SH-thieno[3,2-c][1]benzazepin-5~

-3 e = ~dimet be i e
~ Example 492
N-[4-[ (4,10~-Dihydro-5H-thieno[3,2~c][1]benzazepin-5~-
¥l)carbonvyl]-3-methylphenvl]~2,4-djichlorobenzamide
Example 493 '
N-{4-{ (4,10-Dihydro-SH-thieno{3,2-¢c][i]benzazepin-5~
-3- yll~2~(met io)-
benzamjde

The following examples are prepared using

conditions of Example 458.

Example 494
N-[4-[(4,10-Dihydro-~9H-thieno[2,3~¢] [1]benzazepin-9~-
: -3~ o e -2~ orobenzamide
Example 495
N-{4-{(4,10-Dihydro~-9H~-thieno[2,3~-c}[1]benzazepin-9-
-3~ e -2= e ide
Example 496 _
N-{4-[ (4,10-Dihydro~-9H-thieno{2,3-¢c][1]benzazepin-9~
=3- e -2,3- o) i
Example 497
N-[4-[ (4,10-Dihydro~9H-thieno[2,3-c][1]benzazepin-9-
arb -3=- e -2.3-dimethylbenzamide
Example 498

N-[4~[ (4,10-Dihydro-9H-thieno[2,3-g][1]benzazepin-9-

Lo -3 = - - orobenzamide
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am 99
N-[4-[(4,10-Dihydro-9H-thieno{2,3-c][1]benzazepin-9-

carbo =3~ ") -2-met mi
Example 500 .
N—f4—{(4;10-Dihydro-93~thieno[2,3fg][1]benzazepin-9—
. =3 oxo: - uoromet -
benzamide
Example 501

'N-[4-[ (4,10-Dihydro-9H-thieno[2,3-c)[1]}benzazepin-9-

orob jde
. Example 502
N-[4-[ (4,10-Dihydro~9H~-thieno[2,3-c][1]benzazepin-9-

-3= (o) =2-(me -

N-[4-[ (4,10-Dihydro-g9~-thieno[2,3~-¢c][1)benzazepin-9-

c a4 mei e - - am 'o (=

carboxamide
Exapple 506
N-{4-[ (4,10-Dihydro-9H-thieno{2,3-¢c][1]lbenzazepin-9~

a =3- ~2~pet -3-t ene-
carboxamide
Example 507
N-{4-[(4,10~-Dihydro-9H-thieno{2,3-¢c][1]benzazepin-9-

=3~chl - t e
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_ Example 508
N-[4-[ (4,10-Dihydro~9H-thieno{2,3-c]{1]benzazepin-9-
bo, -3= nyll=2= luorome -4-
- obe R
. Example 509
N—[4-{(4,10-Dihydro;9ﬂfthieno[2,3fg][1]bgnzazgpin—9-
. =3= o -2.5=-dimet ide
i Example 510
N-{4~-[ (4,10-Dihydro-9H-thieno{2,3-gc]{1]benzazepin-9-
>3- oxroph -3= o—2-me benzamide
Example 511 :
N-[4-[ (4,10~Dihydro~-9H~-thieno[2,3-¢c][1]benzazepin-9-
-3~ ~5=-fluo = b ide
- Example 512 .
N-[4-[ (4.,10-Dihydro-9H-thieno[2,3-¢c][1]benzazepin-9-
=3=c —-2= —4 - (o} de
Exapple 3513
N-[4~-] (4,10-Dihydro-9H-thieno{2,3~-c][1])benzazepin-9-
carbo - e -2= oro—5- obenzamide
' Example 514
N-[4-[(4,10-Dihydro~-9H-thieno{2,3-¢c}[1]benzazepin-9~
carb =3= o -2 o—5-({trifluoro—
methvl)benzamide
Example 515 _
N-[4-[ (4,10-Dihydro-9H~thieno[2,3-¢c][1]benzazepin-9-
-3=- (o) -3~ -5- i oro-
methyl)benzamide
Example 516

N-[4-[ (4,10-Dihydro-9H-thieno{2,3~-¢][1l]benzazepin-9-

-l e o RV Ay a.d
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Example 517

carb

N-[4-[ (4,10-Dihydro-9H-thieno[2,3-c][1]benzazepin-9-

—3—

be

carbo

N-[4-{(4,10-Dihydro-9H~thieno(2,3~-¢][1]benzazepin-9-

-3=

(o)

ide

o]

zamid

Example 518

(o) ~5=fluoro—-2-methvlbe
Example 519

e e -2-methylb
Example 520

N-[4-[ (4,10-Dihydro-9H~thieno[2,3-¢][1]}benzazepin-9-

~2.3-dime

Example 521

e

. N-[4~[ (4,10-Dihydro-9H-thieno[2,3-c][1]benzazepin-9-

(o

N-[{4-[ (4,10-Dihydro-9H~thieno[2,3~¢c][1]benzazepin-9-

-

Example 522

Example 523
N-[4~[(4,10-Dihydro-9H~thieno[2,3~-¢c][1]benzazepin-9-

1 bo

-

~fluoro=2-me

Example 524
N-[4-[(4,10-Dihydro-9H~thieno{2,3~-c][1l]benzazepin~9-

_ benzamide

c

O

e

=2.3-dich

Example 525
N-[4-{(4,10-Dihydro-9H-thieno{2,3-c}[1)benzazepin-9-

b

zamid

b o

h
a

e

W 4— 4
6

robe

]

N-{4-[(4,10-Dihydro-9§-thienc[2,3-9][1]benzazepin-9-

carpo

o

o)

a

ide
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Example 527
N-[4-[ (4,10-Dihydro-9H~-thieno{2,3~-¢c][1]benzazepin-9-
n =3 -2 oro—5- ob ide
Example 528
N-[4-[ (4,10-Dihydro~9H~thieno{2,3-c][1]benzazepin~9-
cax - ~2-fluoro-5=- i oxro-
methyl)benzamide
Example 529

N-{4-[ (4,10~-Dihydro-9H~thieno[2,3~c])[1]benzazepin-9-

benzamide
Example 530
N-[4-[ (4,10-Dihydro-9H-thieno[2,3~¢c])[1]benzazepin-9-

. Exanmple 531
N-{4-[(4,10-Dihydro-SH~-thieno[2,3-c]{1]benzazepin-9-

benzanjide

Example $32
N-[{4-[ (4,10-Dihydro-9H-thieno[2,3-c]{1]benzazepin-9~

N~[4~[ (4,10~Dihydro-9H-thieno[2,3-c] [1]benzazepin-9~

&
-l m’ ) -

benzamide
Example 534
_ N-{4-[ (4,5-Dihydro-2-methyl~6H-thiazolo[5,4-d][1]-
epin-6- e =5- 0=2-
methylbenzamide

To a stirred solution of 0.235 g of 5,6-di-
hydro-2-methyl-6~-(4-aminobenzoyl)4H-thiazolo[5,4-d4][1)~
benzazepine in 6 ml of methylene chloride under argon
is added 107 ul of triethylamine followed by the drop-
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wise addition of z-methyl-s-fluorobenzoyl chloride in 1
ml of methylene chloride. Stirring is continued at
room temperature for 18 hours. The reaction mixture is
washed with H o, saturated NaHCO, and brine. The
organic Iayer is treated with activated carbon,
filtered through MgsSoO, and the filtrate evaporated in
vacuo to a residue which is chromatographed on-'silica
gel by elution with 15% ethyl acetate in methylene
chloride to give 300 mg of the desired product as a
white solid; Anal. Calc’d for czvnzzFN3°28'
c,68.8; H,4.7; N,8.9; F,4.0; 5,6.8 Found‘
c,67.7; H, 4.6; N,8.5; F,3.7; S8,6.4.

_ The following examples are prepared using the
conditions of Example 534 with the appropriately

- substituted aroyl chloride.

_ i Example 535 -
N-[4~-[ (4,5~-Dihydro-2-methyl-6H~thiazolo[5,4-d][1]~-

dichlorobenzanide
Example 536
N-[4~[ (4,5=-Dihydro-2-methyl-6H~thiazolo[5,4-d][1]~
enzazepin-6- bonvl]-3-chlorophen -2=
methvl-4-chlorobenzamide
. Example 537
N-[4~-] (4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d]}[1]-
e in-6- =3= (o) =2=
methoxvbenzamide
Example 538
N-[4-[(4,5-Dihydro-2-methyl-6H~-thiazolo[5,4~d][1]~
enzazepin-6- -3 oro nyll=2-
-t - mi
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o Example 539
' N-[4~[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d][1]~
in-6-v]l)carbonvli-3-chloro —2=
Example 540 :
N-[4~-[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d])[1]~-
e in—6- o onyll=3-chlorophe -2=-
Example 541
N-{4-[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d][1]~
e epin-6- =3=C rophe -2,6-
dichlorobenzamide '
Example 542

N-{4-[ (4,5-Dihydro~-2-methyl-6H§~-thiazolo[5,4~-4][1]~

N-[4-[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d][1]~-

(=) .—— -l - [e] - -

dimethylbenzamide
Exapple 544 :

N-[4~[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4~-d][1]-
benzazepin-6-yl)carbonyl]~3~-chlorophenyl]=3~
f{trifluoromethyl)benzamide
Example 545
N-[4~[ (4,5~Dihydro~2-methyl-6H~thiazolo[5,4~-d][1]~
b in-6- o ~3= ~2~
{methvlthio)benzamide
- EXample 546

N-{4~{ (4,5~-Dihydro~-2~methyl-6H~thiazolo[5,4-d][1])~-

in-6- 0 =3~c ophe -2=

pethyl-3-thjophenecarboxamide
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Example 547
N-[4-[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4~d][1]~-

enzazepin—-6- c on -3 ophe -3=

~2-thi e boxamide
Example 548
N-[4-[ (4,5-Dihydro-2-methyl-6H-thiazolo{5,4~-d][1]~
e in-6- b =3-chloro =3-
-2= e amid
Example 549 .
N-[4-[(4,5-Dihydro-2-methyl-6H-thiazolo[5,4~d] (1]~
b in=—6= -3-chloro —e
Example 550

N-{4-[ (4,5-Dihydro-2-methyl~6H-thiazolo[5,4~-d] (1]~

—2~me
Example 551
N-[4~[ (4,5-Dihydro~2-methyl-6H-thiazolo{5,4-d1{1]1~
e epin-6- le) -3- e =5=
fluoro-2-methylbenzamide
Example 552

N-[4~[ (4,5-Dihydro~2-methyl-6H-thiazolo{5,4~-d]1[1]~-

(=) =y -y - n - L -

-2 amigd
Example 553
N-[4-[ (4,5-Dihydro-2-methyl~6H~thiazolo[5,4~d]}[1]-
in~6— o =3-chlo e -2=
—4= orome
Example 554

N-[{4-[ (4,5~Dihydro-2-methyl-6H~thiazolo[5,4-d1[1]-

-5=(triflu e id
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Example 555

N-[4—[(4,5-Dihydro—2—methyl-ﬁﬂrﬁhiazolo[5;4—g][1]—

Qeggizegin-g-x;]ga;bonxl]-B-chlorophegxl]-2-

oOro=—4-— amide

Example 556
N-[{4-[ (4,5-Dihydro-2-methyl-6H~thiazolo[5,4-d][1]~-

e epin-6- b -3-chlorophenyll=-2-
-5-flu amide
Example 557 .
N-{4-[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4~d][1]}~-

in-6— =3-c ophe =4
fluoro-2-(trifluoromethyl)benzamide
. Example 558
N-{4-[ (4,5~Dihydro-2-methyl-6H-thiazolo[5,4~d])[1]~

epin=6- b -3= ophe -2~
=4 = z d

Example 559
N-[4-[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d][1]~

u -2 mid

Example 560
N-[4~-[(4,5~-Dihydro-~2-methyl-6H-thiazolo[5,4~-d][1]~
" be in-6~ o) =3-£1uo e =5-

oro=-2- mi

Example 561

N-[4~-[ (4,5~-Dihydro-2-methyl-6H-thiazolo{5,4-d][1]~
in—-6- o -3=-fluoro -2-
. : anide
Example 562

N-[4-[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d][1]~

e in-6- —3-methviph =3-
-2=met ide
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Example 563
N-[4~[(4,5-Dihydro-2-methyl-6H-thiazolo(5,4-d]) (1]~
in-6- o) -3-me e -2-
ethylbe ide
Example 564
N-[4~-[(4,5-Dihydro-2-methyl-6H~-thiazolo{5,4~-d][1]~
e epin-6~ =3 enyl)-5-
fluoro-2-methylbenzamide
Example 565 '

N~[4~-[ (4,5-Dihydro-2-methyl-6H~-thiazolo[5,4~-d][1]~

Example 566
N-{4-{(4,5~Dihydro~2-methyl-6l~-thiazolo{5,4~d]1[1]~

b in- =3-me enyl]=2,3-
dimethvibenzamide |
Example 567
N~-[4~[ (4,5-Dihydro~-2-methyl-6H~-thiazolo[5,4~d4][1]~
in-6-v1)carbo ~3-me -2.5=-
dimethvlbenzamide
Example 568
N-[4-[(4,5-Dihydro-2-methyl-6H~thiazolo[5,4~-4][1]~
e ~G= -3~me =2,4-
dichlorobenzamide
Example 569

N-[4-[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4~d][1]~-

_ - Example 570
N-[4-[ (4,5-Dihydro-2-methyl~-6H-thiazolo[5,4-d]1[1]~

in-6-vllc ~3-met enyl]-2-

{trifluoromethoxv)benzamjde
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Example 571
N-[4-[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d][1]~-
benzazepin-6-yl)carbonyl}-3-methvlphenyli-2-
a 57

N-{4-[ (4,5-Dihydro-2-methyl~6H~-thiazolo[5,4~-d][1]~-

be —5= ~3-metho e -2-
. methylbenzamide
a 57
N-[4-[ (4,5-Dihydro-2-methyl-6H§-thiazolo[5,4-d][1]-

dichlorobenzamide
Example 574
N-[4-[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d])[1])~-

(=} o (g, e -d e’ - -
oro—4-£lu ami

Example 575
N-[4~-[ (4,5-Dihydro-2-methyl-6}~thiazolo{5,4-d]{1]-

benz in-6~ =-3= o e ~3=-
oro=2= mide

Example 576
N-[4~-[(4,5-Dihydro-2-methyl-6H~thiazolo[5,4-d][1]~-

benzazepin-6-~ Je3 =3-meth e ~5=
fluoro-2-pethylbenzamide
Example 577
N-[4-[(4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d]{1]~-

benzazepin—-6-vl)carbonyl]-3~-methoxyphenylj=-2, 3=
jimethyll ide
-Example 578
N-[4-[ (4,5-Dihydro-2-methyl-6H-thiazolo[5,4-d] (1]~

b zepin—-6-— a =3-me h -2~

methylbenzeneacetamide
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Xam 579
N-[4-[ (4,5~-Dihydro-2-methyl-6H~thiazolo[5,4~d][1]~

benzazepin-6- =3-me -2=
chlorobenzeneacetamide
'~ Example 580
6 -Dj Q=5 4= ~met utan ' enzo -

sH-dibenz[b,e)azepine

To a stirred solution of 0.16 g of 6,11-di~
hydro-5~(4-aminobenzoyl)-5H~-dibenz[b,e)azepine in 2 ml
of methylene chloride is added 0.10 g of triethylamine
followed by 0.09 g of iso-valeryl chloride. After
stirring at room temperature for 2 hours, the reaction
mixture is evaporated in vacuo to.a residue. The re-
sidue is extraéted'with ethyl acetate-methylene
chloride, washed with brine, dried.(Nazso4), filtered
through hydrous magnesium silicate and evaporated in
vacuo to a residue which is stirred with ether-hexanes
to give 0.21 g of light yellow solid.

MS(CI): 399 (M+H).
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Formula )

wherein Y is selected from (CHz)n, 0, S, NH, NCOCHB,
N-lower alkyl(cl-c3), CH-lower alkyl(cl-c3), CHNH-lowgr
alkyl (C,-C5), CHNHZ, CHN[lower -alkyl (cl-cs)]z,
CHO-lower alkyl(cl-c3), CHS~-lower a;kyl(cl-c3), or the
moiety )

0

il

——c§ »

wherein n is an integer from 0-2{
A-B is

"(CH,}.-

1
‘(cnt)-'? or
R;

wherein m is an integer from 1-2, provided that when Y
is '(CHZ)h- and n=2, m .may also be zero and when n is
zero, m may also be three, provided also that when Y 'is
—(CHz)n- and n is 2, m may not also be two;

R, is hydrogen, halogen (chlorine, bromine, fluorine,
iodine), OH, -S-lower alkyl(cl—cs), -SH, =S80 lower
alkyl(cl-cz), -spz lower alkyl(cl-c3), ~-CO~-lower
alkyl(cl-c3), —CF3, lower alkyl(cl-c3), O-lower
alkyl(cl-c3), -Noz, -NHz, ~NHCO lower alkyl(cl-cs),
~N-[lower alkyl(cl-c3)]2, -soznnz, —SOZNH lower alkyl
(cl-c3), or -SOZN[lower alkyl (cl-CS)JZ:
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- is hydrogen, Cl, Br, F, I, -OH, lower alkyl(cl-c3),
O-lower alkyl(cl;c3), or R, and R, taken together are
methylenedioxy or ethylenedioxy;

R3 is the moiety

0
[l
-CAr

wherein Ar is a moiety selected from the group

4

V.

Ry

and X is 0, 8, --NCH3 or -N-COCH, :

R4 is selected from hydrogen, lower alkyl(cl-cs),-
-CO-lower alkyl (cl-c3): sozlower alkyl (cl-c3):
or moieties of the formulae:

Ry .
Ry
] Rz ]
R,
Rs is hydrogen, -CH -csz, Ccl, Br, F, -o-CHs, or

-O-CZHS:
R, is selected from (a) moieties of the formula:

3'



10

15

20

25

30

35

~241-

\\!\_\—\‘Qi\\\\lllll\\\\\! I

~NCOAr', ~COM-Ar®, KCOK-Ar:, -?co(cuz).-eyeloclkyl.
R, g R, R, R, R,

"'l‘“c“z“' . so,—@ V- sa,cli,‘@
0
T ] {@
-N-P-}0 _"_F
3 . ]
Ry .

-?SO,-Iotor elkyl(Cy-Cq), -?Soz-lcvnr alkonyl(c,—c.).

wherein cycloalkyl is defined as C,-Cg cycloalkyl,
cyclohexenyl or cyclopgntenyl:.Ra is hydrogen, CH3,

CZHS' moieties of the formulae:

® .
-(cuz)“"< > . "(0“2)"" 7 , —(CHz)q-“ > \
b
'(CH:)!-N 0 N

-(CH,) ,—O-lower alkyl(c -C,) or -CH,CH,0H; q is one or
two; R, is hydrogen, CH or ~C,Hg?
and (b) a moiety of the formula:

\\\ i
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R,

where Rz is as hereinbefore defined;

(c) a moiety of the formula:

Ry
|

-N-COJ

wherein J is Ra' lower alkyl(clica) branched or
unbranched, lower alkenyl(cz-cs) hrancged or unbranch-
ed, -~O-lower alkyl(cl-ca) branched or unbranched,
~-0-lower alkenyl(cz-pa) branched or unbranched,
tetrahydrofuran, tetrahydrothiophene, or -CH2-K wherein
K is halogen, ~OH, tetrahydrofuran, tetrahydrothiophene
or the heterocyclic ring moiety:

D
N g

\ ./

6—F
wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substitutgd with halogen, (cl-cs)lower alkyl, hydroxy,
-CO-lower alkyl(cl-CB), CHO, (cl-c3)1ower alkoxy,
-coz-lower alkyl(cl-c3), and Ra and Rb are as
hereinbefore defined;
(d) a moiety selected from those of the formulae:
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I :
-N-CO?HAr' . ) .
R

0
1l

-0-C-lower alkyl(C,~Cyg),~S~lover alkyl(C,~Cy),

-5~ (cn,),-n’:' , -uu(cu,)q-con::" - =NH(CH,), -con""

--o-(cu,),n" g

wherein Rc is selectgd from halogen, (cl-c3)1ower
alkyl, ~-O-lower alkyl(cl-c3) and OH; Ry is as
hereinbefore defined;

wherein Ar’ is selected from the group:

=
g

-
P
o

R7 is hydrogen,--CH3, -CZHS’ Cl, Br, F, -OCH3, -OCZHS,
or -CF3;

R8 and R9 are independently hydrogen, lower alkyl
(cl—c3), O-lower alkyl(cl-c3), S-lower alkyl(cl-c3),
-CF,, -CN, -OH, -SCF,, -OCF halogen, No,, amino, or
-NH-lower alkyl(cl-c3);

R is selected from halogen, hydrogen, or lower

10
alkyl(cl-c3): W’ is selected from O, S, NH, N-lower

3'
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alkyl(c,~-C,), -NCO-lower alkyl(C,-C,), or NSO,-lower

alkyl(cl-cs):

the motety 2 O

represents: (1) fused phenyl or fused substituted
phenyl optionally substituted by one or two substi-
tuents selected from (cl—c3) lower alkyl, halogen,
amino, (01-03) lower alkoxy, and_(cl-c3) lower alkyl-
amino; (2) a 5-membered aromatic (unsaturated)
heterocyclic ring having one heteroatom selected from
O, N and S; (3) a é6-membered aromatic (unsaturated)
heterocyclic ring having one nitrogen atom; (4) a 5 or
6-membered aromatic (unsaturated) heterocyclic ring

.having two nitrogen atoms; (5) a 5-membered aromatic

(unsaturated) heterocyclic ring having one nitrogen
atom together with either one oxygen or one sulfur
atom; wherein the 5 or é-membered heterocyclic rings
are optionally substituted by (cl-c3) lower alkyl,
formyl, a moiety of the formula:

(Hy), u”
b

halogen or (cl-c3) lower alkoxy; and the pharmaceu-
tically acceptable salts, esters and pro-drug forms

thereof.
2. A compound according to Claim 1 selected

from those of the formulae:

This Sheet Has Been Reli

(T
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and

whefein m 'is an integer one or two: X
Rl is hydrogen, halogen (chlorine, bromine, fluorine,
iodine), OH, S-lower alkyl(C,-C,), -SH, -SO-lower

.alkyl(clic3), ~50,-lower alkyl(cl-c3), -CO-lower

alkyl(c,-C;), =CF;, lower alkyl(C,~C,), O-lower
alkyl(cl-c3), -Noz, -NHz, ~NHCO lower alkyl(cl—c3),
-N-{lower alkyl(cl-ca)]z, -sozunzg -802NH lower alkyl
(c1°c3)' oxr -SOZN{lower alkyl(cl-ca)]z;
R2 is hydrogen, Cl1, Br, F, I, ~-OH, lower alkyl(cl-c3),
O-lowver alkyl(cl-c3), or R1 and Rz_taken together are
methylenedioxy or ethylenedioxy:
R, is the moiety:

0

]!

=CAr

wherein Ar is selected from moieties of the formula:
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Rs is hydrogen, -CH3, -C2H5, Cl, Br, F, —O-CHB, or

R6 ls selected from m01et1es of the formula:

~NCOATr"*, —COilI-Ar' s TCD(CH,)"eyeleolkyl ’

CONAr'. NCOCH,Ar', ~CH,COAr';

NCON
.
R, R, R

wherein cycloalkyl is defined as c3—c6 cycloalkyl,
cyclohexenyl or cyclopentenyl and wherein Ar‘’ is
selected from the moieties:

and R, and R, are independently selected from hydrogen,

37 and c2
R7 is hydrogen, -CH3 -C, Hy, Cl, Br, F, -OCH,, -0C,Hg,
T or - 3:
R.8 and R.9 are independently hydrogen, lower alkyl

(cl-cs), O-lower alkyl(cl-cs), S-lower alkyl(cl—c3),
—CF3, -CN, -OH, -SCF3, -OCF3, halogen, Noz, amino, or
NH-loweralkyl(cl-cs): )

W’ is selected from O, S, NH, N-lower alkyl(cl-c3),
NCO-lower alkyl(cl-c3), or Nsoz-lower alkyl(cl-c3), and
the pharmaceutically acceptable salts thereof.
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3. A compound according to Claim 1 selected
from those of the formula:

R, . R,

Ry

 — Z

3
wherein Y is selected from O, S, NH, and N-lower

' alkyl(c C3),

R, is hydrogen, halogen (chlorine, bromine, fluorine,
1odine), OH, S-lower alkyl(cl-cs), -SH, =SO-lower
alkyl(c1 c3), -S0, -lower alkyl(cl-ca), =CO-lower
alkyl(c ), -cra, lower alkyl(cl-cs), O-lower
alkyl(c1 CS)' J 2, 2t ~NHCO lower alkyl(cl-c3),
-N-[lower alkyl(cl-c3)]2, 802NH SOZNH lower alkyl
(cl-cs), or -sothlower alkyl(c )]2:
R, is hydrogen, Cl1, Br, F, I, -OH, lower aikyl(C,-C,),
O-lower alkyl(cl-c3), or R, and R, taken together are
methylenedioxy or ethylenedioxy:;
R, is the moiety:

0

H

-CAr

wherein Ar is selected from moieties of the formula:
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Ry is hydrogen, -CH3{ -C_H,, C1, B?, F, JO-CH3- or
-O—CZHS H -
Rs'is selected from moieties of. the formula:
-NCOAr’, -CO?bAr'. ?CO(CR:)ncyeloulkyl.
“ [ ] R [ ! a .
-NGOTAr'. ?cocuzar'. ~CH,COAT';

wherein cycloalkyl is defined as C,~Cq cycloalkyl,

cyclohexenyl or cyclopentenyl and wherein Ar’ is

selected from the moigties:

and Ra and gb are in¢ependently selected from hydrogen,

-CH3- and -02H H

: R7 is pydrogen, —cns; -CZHS, Cl, Br, F, -OCH3, —oczﬁs,

and -CF,;

R8 and Rg.are independently selected from hydrogen,
loweralkyl (c1~c3), O-loweralkyl(cl-c3),
s-loweralkyl(C,~C;), -CF,, -CN, -OH, =SCF,, -OCF,,
halogen, noz, amino and NH- loweralkyl(cl-CB):

W! is selected from O, S, NH, N-loweralkyl(cl-ca),
Nco-loweralkyl(cl-c3),,Nsoz-loweralkyl(cl-CB), and the
pharmaceuticglly acceptable salts thereof.
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4. A pharmaceutical composition useful for
treating diseases characterized by excess renal reab-
sorption of water as well as congestive heart failure,
liver cirrhosis, nephrotic syndrome, central nervous
system injuries, lung disease and hyponatremia in a
mammal comprising a suitable pharmaceutical carrier and
an effective amount of a compound of Claim 1.

5. A method of treating diseases character-
ized by excess renal reabsorption of water as well as
congestive heart failure, liver cirrhosis, nephrotic
syndrome, central nervous system injuries, lung disease
and hyponatremia in a mammal comprising administering a
compound of Claim 1 to said mammal in an amount '
effective to alleviate the disease.

6. 'A process for preparing a compound of the
formulas

R1
E Y
| A—B R

Formula |

wherein Y is (CHz)n, O, S, NH, NCOCH3, N-lower alkyl
(Cl-c3), CH-lower alkyl(cl-c3), CHNH-lower alkyl

' (01-03), CHNH,, CHN[lower alkyl (cl-c3)]2, CHO-lower

alkyl(cl-c3), CHS-lower alkyl(cl—c3), the moiety
0
.
’C\ 1

wherein n is an integer from 0-2;
A-B is
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“(c"_l)m',ll er

!
N
i
Ry R

3

———————

-(CH:),-

wherein m ‘is an integer from 1-2, provided that when Y

is -(cuz)n- and n=2, m may also be zero and when n is
zero, m may also be three, provided.also that when Y is
-(CHz)n- and n is 2, m may not also be two;

Rl is selected from the group of hydrogen, halogen
(chlorine, bromine, fluorine, iodine), OH, -S-lower

alkyl(c,~-C,),

-SH, -SO lower alkyl(cl-ca), -S0, lower

alkyl(cl-cs), -CO-lower alkyl(cl-c3), -CF3, lower
alkyl(c,-C,), O-lower alkyl(c,~C

3) ? .Nozr

-NH ~NHCO

2'

lower alkyl(clec3), -N~{lower alkyl(clfca)]z, 802NH2,

-SOZNH lower alkyl‘(cl-ca),

(C;-C3) 1,7
is selected from the group of hydrogen, Cl, Br,  F,
I, -OH, lower alkyl(c,-C,;}, O-lower alkyl(C,-C,), or R
and Rz_taken together are methylenedioxy or ethyl-
enedioxy;

R, is the moiety

R

2

0
I

~CAr

-SOZN[lbwer alkyl

wherein Ar is a moiety selected from the group

Rg
. " 3
i
R, Ry

R, is hydrogen, lower alkyl(cl-c

(cl—c3): sozlower alkyl (Cl-c

3) 7

3

); —CO-lower alkyl

iy llllll lll/l lllll l/lll/

1
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R, -
- - Ry
. </::\>*°°- @-so,-
o ! R, '
R2

Rs is selected from the group, hydrogen, -CH3[ ;cz
c1, Br, F, -0-CH, or -0-C,Hg: '

Re is selected from (a) moieties of the formulae:

-'i:cou'.-_-conll-n'. NCON-Ar’ -NCO(CH;) meyeldalkyl,

- R Rl
=NCOCH Ar"', 2 N-S0:CH .
-N-50,- |2
e ! R, .

" Re Ry Ry
0 %2 0 R,
a-te I
| I
Rq - 2 * R ’
R . 2
7. - '7 .
-*soz-lovcr atkyi{c,-C4), -?SO,-Ieior alkenyl{C,~Cyg),
R, R,
wherein cycloalkyl is defined as.c3—c6 cycloalkyl,

cyclohexenyl or cyclopentenyl; and
(b) a moiety of the formula:

\N——N
\\N
N
N/’
R,y

wherein Ar’ is selected from the group

H,
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5

)
-~

and R.a is independently selected from hydrogen, -CH3

and =C, Hy; o
R7 is selected from hydrogep, -CH3, -C2H5, ¢l, Br, F,
—OCH3, -Oczﬁs, fCFs:

Ré and R9 are selected from hydrogen, lower alkyl

'(cl-c3); O-lower alkyl(cl-c3); S-=lower alkyl(cl-c3),

-CF,, -CN, -OH, -SCF,,

-NH-lower alkyl(cl-c3):
R0 is selected from halogen, hydrogen, lower
alkyl(cl-c3); W’ is 0, S, NH, N-lower alkyl(cl-c3),

~=NCO-lower alkyl(cl-c3), Nsoz-lower alkyl(cl-c3); and

ths molety I (:)

-OCF3, halogen, Noz, amino,

repfesents: (1) fused phenyl or fused substituted

phenyl optionally substituted by one or two substi-
tuents selected from (c,=C,) lower alkyl, halogen,
amino, (clfCB) lower alkoxy, or (cl'cs) lower alkyl-
amino; (2) a 5-membered aromatic (unsaturated)
heterocyclic ring having one hetercatom selected from

'o, N or S; (3) a 6-membered aromatic {unsaturated)

heterocyclic ring having one nitrogen atom; (4) a 5 or
6-membered aromatic (unsaturated) heterocyclic ring
having two nitrogen atoms; (5) a 5-membered aromatic
(unsaturated) heterocyclic ring having one nitrogen '
atom together with either one oxygen or one sulfur
atom; wherein the 5 or 6-membered heterocyclic rings
are optionally substituted by_(cl-c3) lower alkyl,
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halogen or (cl-c3) lower alkoxy; which comprises
reacting a compound of the formulae:

- " Ry | Ry
Y Y.
O - R
(cHy )N Ry N—(cH,;). Rz
| I

with a compound of the formula:

0

]

Ar-C-0Q

wherein Q is an aroyl chloride or an aryl carboxylic
acid which has been activated by conversion to a mixed
anhydride or activated with a peptide coupling reagent
to give compounds of the Formula I.

7. A compound according to Claim 1 selected
from those of the formula:

A, A

Ry

wberein R, is hydrogen, halogen {(chlorine, bromine,
fluorine, iodine), OH, S-lower alkyl(cl-c3), -SH,
~SO-lower alkyl(cl-c3), —soz-lower alkyl(cl-c3),
~-CO-lower alkyl(cl-c3), -CFB' lower alkyl(cl-c3),
O-lower alkyl(cl-c3) ’ -Noz, -NHZ’ -NHCO lower
alkyl(cl-cs), -N-{lower alkyl(cl-c3)]2, -sozNHZ: -SOZNH
lower alkyl(cl-c3), or -SOZN[lower alkyl(cl-c3)]2:
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R2 is hydrogen, €1, Br, F, I, -OH, lower alkyl(cl-c3),
O-lower alkyl(C,=C,), or Ry and R, taken together are
methylenedioxy or ethylenedioxy: ’

R, is the moiety:

0
1
~-CAr

wherein Ar is selected from moieties of the formulae:
' Rg . '
) . Ry .
) —+ . ? o X \
) R,

Ry

‘and X is 0, S, -NCH3, or -N-COCH3:

R is independently selected from hydrogen, lower
alkyl (01-03) ’ '

;(cu,).-u<:' . -(cu,).-l; 7 . =(oH)e=H ),
. .
=(CHg) - M o ,
- (CH,) 4~OH, -(cxz)q-o-alkyl(cl-c3); q is one or two:;

R, is selected from hydrogen, lower alkyl(cl-c3),

—co-lower_alkyl(cl-c3), Sozlower alkyl(cl-c3): or
moieties of the formulae: '

R,

/ '\ co- | S0,-




. M

s *

Rg is hydrogen, -CH,, -C,Hg, c1, Br, F, -0-CH,, or
-O-Czi-ls H

R, is selected from (a) moieties of the formulae:

S
-?COAI', -c°|ll-lr'. illCOlll-Ar'. -?CO(CH:).-cyelnnlkfl.
10 - ° Rc Rl Ra Rc Rd
. - ) ; R
- . Ry 2
NCOCHaAr ", + N-S0,CH,z .
{ R, |
R Re '
: ' , . Ry Ry

15 ..lol o'Rz.
~N-P 10 _";U '
L | . |
. R
R, . R, 2

-lllso,-levcr alkyi(c,-C,), -"tso,-lenr alkenyl(Cy~C4),
20 R, Re

wherein cycloalkyl is defined as C,-Cq cycloalkyl,
cyclohexenyl or cyclopentenyl: Ra is hydrogen, CH3,

25
( c2H5' moieties of the formulae:
P '
-(c_n,)‘-u\ , -(cu,)'-N( 7 , -—(CHp) ~-W ]
30 .Rb
"(c“z)-" 0 N
YN/

35 -(CH2)2-0-1ower alkyl(cl-c3) or -CH2CH20H; g is one or

two; Ry is hydrogen, -CH3 or -C2H5:
and (b) a moiety of the formula:
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Ry

where R, is as hereinbefore defined;

{c) a moiety of the formula:
Tb
-N-CO J

wherein J is R,» lower alkyl(cl;cs) branched or

" unbranched, lower alkenyl (C,-Cg) branched or unbranch-

ed, -O-lower alkyl(cl-ca) branched or unbranched,
-0-lower alkenyl(cz-cs) branched or unbranched,
tetrahydrofuran, tetrahydrothiophene, or -CH,-K wherein
K is halogen, -OH, tetrahydrofuran, tetrahydrothiophene
or the heterocyclic ring moiety:

D
VNT:

\ _/

6—F
wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (cl-c3)1ower alkyl, hydroxy,
-CO-lower alkyl(cl-c3), CHO, (Cl-c3)lower alkoxy,
-coz-lower alkyl(cl-cs), and R, and Rb are as
hereinbefore defined;

(d) a moiety selected from those of the formulae:
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Te
-N-CO?HAr'
Re

0

~0-C-lowsr alkyl(C,-C3),~S-lower alkyl(Cy=Cy),

R ‘ R oy R
-s-(cn,),-m:R' . -uu(cn,)q-cou::'b s -uu(cn,)‘-cou\‘l'
: ] b ' b

-o-(cu,),n<::'
. b

wherein Ré is selected from halogen, (cl-c3)lower .
alkyl, -O-lower alkyl(cl-cs) and OH; Rh is as
hereinbefore defined;

vwherein Ar’ is selected from the group:

% & 0w

4

R7 is hydrogen, -CHa, -CZHS' cl, Br, F, -OCH3, -OCZHS,
or ~CF3: .

Rs and R9 are independently hydrogen, lower alkyl
(cl-c3), O-lower alkyl(cl-c3), S-lower alkyl(cl-c3),
-CF3, -CN, ~OH, -SCF3, -OCF3, halogen, N°z' amino, or
-NH-lower alkyl(cl-cs);

R,o is selected from halogen, hydrogen, or lower
alkyl(cl-c3); W’ is selected from O, S, NH, N-lower
alkyl(cl-c3), ~NCO-lower alkyl(cl-c3),'or Nsoz-lower
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alkyl(cl-c3): and the pharmaceutically acceptable salts

thereof.
" 8. A compound according to Claim 1 selected

from those of the formula:

A

Ry

R
P
Ry

wherein Ri is hydrogen, halogen {(chlorine, bromine,
fluorine, iodine), OH, S~lower alkyl(c,-C,), -SH,
-SO~lower alkyl(cl-ca), -80,-lower alkyl(cC,-~C,),

. ~CO-lower alkyl(cl-c3), -CF,, lower alky;(cl-cs),

O-lower alkyl(cl-c3), -Noz, -NHZ, -NHCO lower
alkyl(C,=C,), -N-{lower alkyl(C,-C,)],, ~SO,NH,; -SO,NH
lower alkyl(cl—c3), or -SOZN[lower alkyl(cl~c3)]2:
R2 is hydrogen, cl, Br, F, I, ~-OH, lower alkyl(cl-CB),
O-lower alkyl(C,~C;), or R, and R, taken together are
methylenedioxy or ethylenedioxy:
R, is the moiety:
0
i
-CAr

wherein Ar is selected from moieties of the formula:

and X is 0, S, ~NCH3 or -N-COCH3:
R is independently selected from hydrogen, lower
alkyl(cl-c3),
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o o .
-(ca,)i-u<: ' -(cu,)"-u\’- 7 Ce(eH) oK )
. b ) .

“(ch)-¥ o,

_(caz)q-OH, -(CHz)q-O-alkyl(cl-c3X§ q is one or two;
R, is selected from hydrogen, lower alkylccl-c3),
-CO-lower alkyl(cl-c3): sozlower alkyl(cl-c3); or

moigties of the formulae:

Ry
Ry
[ ] ) [
. R
. R
R5 is hydrogen, -CH3, -czns, ¢l, Br, F, -O—CH3, or

R, is selected from (a) moieties of the formula:

=NCOAr®, -CON-Ar', NCON-Ar’, -?co(cu;),-eyelonlkys.

R, Ry R, R Ra
- r* R "
:,:".“":‘ ' -u-so,‘@ ., T-sozcu,@ '

q | R

Re R, ¢ Ry
Ry . R
Bl b

-T-P -N-P t]

R, '; 2 l. 2

S
~NS0,-Tower alkyl(C,-Cy), -?so,-lou-r alkenyl(C ~Cq).
R, R,
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wherein cycloalkyl is defined as C,~Cq cycloalkyl,
cyclohexenyl or cyclopentenyl; Ra is hydrogen, CH3,
c Hs, moieties of the formulae:

2
et '
-(cu,),-u\! ) -(cu,),-ui 7 . =(CHy) - K >‘
-]

.

=(CHy) =N o ,

-(CH2)2-0~lowe: alkyl(cl-c3) or -CH2C326H; g is one or
two; Ry, is hydrqgen, ~CH, or -cznsg '
and (b) a moiety of the formula:

R,

where Rz,is as hereinbefore defined:;
(c) a moiety of the formula: )

Rb
|

-N-CO0J

wherein J is R,/ lower alkyl(cl-cs) branched or
unbranched, lower alkenyl(cz—cs) branched or unbranch-
ed, -O-lower alkyl(cl-cs) branched or unbranched,
-0-lower alkenyl(cz-cb) branched or unbranched,
tetrahydrofuran, tetrahydrothiophene, or -CH,-K wherein
K is halogen, -OH, tetrahydrofuran, tetrahydrothiophene
or the heterocyclic ring moiety:
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6=—=F

wvherein D, E, F and G are selected from carbon or

nitrogen and wherein the carbon atoms may be optionally

substituted with halogen, (cl-cs)IOWer alkyl, hydroxy,
-CO~lower alkyl(cl- )}, CHO, (C -c3)1ower alkoxy,
-co ~lower alkyl(c ), and R and Rb are as
hereinbefore deflned.

(d) a moiety selected from those of the formulae:

Ra
~N-COCHAT' |
3]
'O
o .

I

~0~C-lower alkyl{Cy~C3),~S~lover alkyl{Cy-Cy),

-s-(cs,),-n:a' , -un(cu,)‘-con(" ~NH{CHy) ~CONT®
Ry Ry * Ry
' R
b

wherein R, is selected from halogen, (c 03)1ower
alkyl, -O—lower alkyl(c ) and OH; Ry is as
hereinbefore defined; :

wherein Ar’ is selected from the group:

This Sheet Has B

I ill
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R, is hydrogen, -cu3, -C,Hg, c1, Br, F, -OCH3, -oczﬂs,
or -CFs: .
Ry-and Ry are independently hydrogen, lower alkyl

-
(cl—c3), O—lower.alkyl(cl-c3), S-;ower alkyl(cl-csl,
-CF3, -CN, -OH, -SCF,, -OCF,, halogen,‘Noz, amino, or

-NH~lower alkyl(cl—ca): _
Rio is selected from halogen, hydrogen, or lower
alkyl(cl-c3); W’ is selected from O, S, NH, N-lowe
alkyl(cl-cs), =-NCO-lower alkyl(cl-c3), or Nsoz-lower
alkyl(cl-ca); and pharmaceutically acceptable salts
thereof.

9. A compound according to Claim 1 selected

from thése of the formula:

and

wherein Rl is hydrogen, halogen (chlorine, bromine,
fluorine, iodine), OH, S-lower alkyl(c,-C,), -SH,
-SO0~lower alkyl(cl-csj, -Soz-lower alky1101~c3),
-CO-lower alkyl(cl-c3), -CF3, lowver alkyl(cl-c3),
O-lower alkyl(cl—c3), -Noz, —NHz, -NHCO lower
alkyl(cl-cs), -N-{lower alkyl(cl-c3)]2, —SozNﬁz: -SOZNH
lower alkyl(cl-c3), or -802N[lower alkyl(cl-c3)]2:
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R2 is hydrogen, Cl1, Br, F, I, -OH, lower alkyl(cl-c3),
O-lower alkyl(cl-c3) s O R1 and R2 taken together are
methylenedioxy or ethylenedioxy:
R, is the moiety:
. 0
i
—CAr

wherein Ar is selected from moieties of the formula:

¢ .

and X is 0, S, -NCH, or ~N-COCH.,;

3
R is independently selected from hydrogen, lower

‘alkyl (cl-cs) .

R
_-(cn,)‘-;.'\’l' . -(cu,),-O , =(CH) =W ),
b

-(eH) =N o

-(cnz) q-OH, -(CHZ)q-o-alkyl(cl-c3): g is one or two;
R4 is selected from hydrogen, lower alkyl(cl-cs) ’
-CO-lower alkyl(cl—c3) H Sozlower alkyl (01-03): or

moieties of the formulae:

Ry
Ry
7N\ co- @-so,-
! Rz . ’
Ry
RS is hydrogen, -CH3, -Czﬁs, ¢l, Br, F, -O—CH3, ‘or

~0-C H_?

2
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R, is selected from (a) moieties of the formula:

-?tOAr‘f -BO?-Ar'.'?BO¥~Ar3 -?CO(CH,)‘-eycloolkyl.

.I RC a. RI l' .
- re _ Ry _; ' ';
Ecocugt ' -u-sof@ ' ']"”zc“:‘@ .
‘. ' ! R .
: R, R, .' Ry
. Ry R '
IOI ] |°l 2 )
-?_p o . . -!]l-l' I < I :>]
Rg R, - 2 R, [ . ’ .

~NS0,-lower alkyl(C4~Cg), ~NSOg-lewer afkenyl(€y-Cy),
R R .

vherein cycloalkyl is defined as C3-C:6 cycloalkyl,
cyclohexenyl or cyclopentenyl; R, is hydrogen, CH,,
CHg, moieties of the formulae:

) R
-(FH,).-N<R: . -(CB,),-N( 7 , -(cu,)q-uj >

=(CHy) - N [

-(CHZ) 2—o-lower alkyl(cl-c3) or —CH,CH,OH; q is one or
two; Ry is hydrogen, -CH; or -C,H,: '
and (b) a moiety of the formula:
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where R2 is as hereinbefore defined;
(¢) a moiety of the formula:

R
lb

—N-CO0J

wherein J 1s R 2! lower alkyl(c —Cg) branched or

'unbranched, lower alkenyl(cz-cs) branched or unbranch-

ed, -~O-lower alkyl(c - 8) branched or unbranched,
-0-lower: alkenyl(c ) branched or unbranched,
tetrahydrofuran, tetrahydrothiophene, or -CHZ—K whereln
K is halogen, -OH, tetrahydrofuran, tetrahydrothiophene
or the heterocyclic ring moiety:

D
]
\ ./
¢—F

wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (C -c3)lower alkyl, hydroxy,
-CO-lower alkyl(c ), CHO, (C C3)1ower alkoxy,

~Co, ~lower alkyl(c c3), and Ra and Rb are as
hereinbefore defined: )

(d) a moiety selected from those of the formulae:
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. K
-~ =N=COCHAr' ,
]

-0-C-lower alkyl{C,-C35),~S-lowsr alkyi{Cs-Cy),

R R
-s-(c_n,),-n::n' . -nu(cu,)‘—coal(:' . - =NH{CH,) -con®

b Ri

R
--o-(cu,),ni:"
»

wherein Rc is selected from halogen, (cl—c3)lower
alkyl, -O-lower alkyl(cl-c3) and OH; Rb is as
hereinbefore defined;

wherein Ar’ is selected from the group:

‘R, is bydrogen, -CH;, -C,H,, Cl, Br, F, -OCH,, ~0C, H,,
or -CF.;

RB and R9 are independently hydrogen, lower alkyl
(cl-c3)' O~lower alkyl(cl-c3), S~lower alkyl(cl-ca),
-CF3, -CN, —-OH, —SCF3, ~OCF,, halogen, Noz, amine, or
~-NH-lower alkyl(cl-c3): '
Rio is selected from halogen, hydrogen, or lower
alkyl(cl- 3): W’ is selected from O, S, NH, N~lower
alkyl(cl-cs), ~NCO-lower alkyl(cl-ca), or Nsoz-lower
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alkyl(cl-cs): and pharmaceutically acceptable salts
thereof. b
10. A compound according to Claim 1 selected

from those of the formula:

R
l

N

W/

and

wherein R, is hydrogen, halogen (chlorine, bromine,

“fluorine, iodine), OH, S-lower alkyl(cl-c3), -SH,

-S0-lower alkyl(cl-c3), fsoz-lower alkyl(cl-c3),
-CO-lower alkyl(cl-c3), -CF3, lower alkyl(cl-cs),
O-lower alkyl(cl-c3), -Noz, -NHZ' =NHCO lower
alkyl(cl-c3), -N-{lower alkyl(cl-c3)]2, -SOZNH i —SO,NH
lower_alkyl(cl-CS), or -502N[lower alkyl(cl-c3)]2:
R, is hydrogen, €1, Br, F, I, -OH, lower alkyl(cl-c3),
O-lower alkyl(cl-cs), or Rl and R,2 taken together are
methylenedioxy or ethylenedioxy:
R, is the moiety:

)

i

=-CAr

wherein Ar is selected from moieties of the formula:

O T, &

4

RN/

=
~
XY —

and X is 0, 8, -NCH, or -N-COCH,;
R is independently selected from hydrogen, lower
alkyl(cl-c3),
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: R < >
-(cu,).—n<;' . -(cuz).-N( 7 . -(cu,),-u .
b

-(fﬁ‘)'-" o

-(CHz)q-OH, -(cnz)q-o-alkyl(cl-c3); g is one or two;
R4 is selected from hydrogen, lower alkyl(cl-cs),
-CO-lower alkyl(cl—cs):_sozlower alkyl(c1~c3); or
moieties of the formulae:

Ry is hydrogen, -CH,, -C,H;, Cl, Br, F, -O-CH, or
-O-CZH H
Rg is selected from (a) moieties of the formula:

-?COAr'. -CO?-Ar'. fco¥-arz -?co(cu,),-eyelou|kyl.
ul R. 'l RI RI

-TcocH,Ar ' »  K-$0,CH ’
. | Re

R
. R Ry

7
R
-} i] | ﬁ13<1j> .
' ’T" 0 -N-P .:]
Ry Pt ' L, I ’

-fsoz-ln-cr alkyl{¢,~C4), -?So,-lovor alkenyl(Cy-C4),
R, R



bR

1s

20

. 25

30

35

1T

wherein ‘cycloalkyl is defined as C,~Cq cycloalkyl,
cyclohexenyl or cyclopentenyl; Ra is hydrogen, cns,

-

CZHS’ moieties of the formulae: .

-

. ' )
-(cuz)q-n<; . =(CHy) - IR G
. L]

~(CHy) o= N o ,

-(CH,) ,~O-lower alkyl(cl-c3) or -CH,CH,OH: ¢ is one or
two; Ry, is hydrogen, -CH, or -C, H.;
and (b) a moiety of the formula: -

‘\N——N
\x
N
N
R,

where R2 is as hereinbefore defined;
(c) a moiety of the formula:

I

-N-C0J

wherein J is R,, lower alkyl(cl— g) branched or
unbranched, lower alkenyl(cz- 8) branched or unbranch-
ed, -O-lower alkyl(cl— 8) branched or unbranched,
-O-lower alkenyl(gz-cs) branched or unbranched,
tetrahydrofuran, tetrahydrothiophene, or -CH,-K wherein
K is halogen, -OH, tetrahydrofuran, tetrahydrothiophene
or the heterocyclic ring moiety:
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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, (cl-qs)lower alkyl, hydroxy,

~CO-lower alkyl(cl-c3), CHO, (C,-C 5) lower alkoxy,
-co -lower alkyl(c ), and R and Rb are as
herexnbefore defined.

(d) -a moiety selected from those of the formulae:

Re
~N=-COCHAr® |
J

0
I

-0-C~lower alky)(Cy-Cg),~S=lowar alkyl{C,~Cy).

-s-(cu,),-u(:' , -nn(cn,).-cont(:‘ . -ua(cn,),-con’“'

b ® _ Ry

-o-(cn,),u<::'
b

wherein R, is selected from halogen, (cl-c3)lower
alkyl, -O—lower-alkyl(cl-c3) and OH; Rb is as
hereinbefore defined;

Ar’ is selected from the group:

= m—

This Sheey

//Il/l///lil/////l/iﬁiif“

.



10

15

20

25

30

35

- =CF

.10

-271-

i
{;‘3—
b

»
=
E )

R, is hydrogen, -CH,, -QZHS, cl, Br, F, -OCH3, -OCZHS,
or -CF3: _ ..
Ry and R9 are independently hydrogen, lower alkyl
(cl-ca), O-lower alkyl(cl-c3)! S~-lower alkyl(cl-c3),
3 -CN, -OH, -SCFs, -OCF3, yalogen, Noz' amino, or
-NH-lower alkyl(cl-ca):
R. . is selected from halogen, hydrogen, or lower
alkyl(cl-cs); W’ is selected from O, S, NH, N-lower
uwug&g,mwﬁwaauﬂwf%Lorm%dwu
alkyl(c,~C,); and pharmaceutically acceptable salts
thereof.

11. A compound according to Claim 1 selected

from those-of the formula:

Ry s

and

A,fB
R,

wherein A-B is

l
-CHZ—? or N-CHZ-
R

3
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wherein R, is hydrogen, halogen (cplorine, bromine,
fluorine, iodine), OH, S-lower alkyl(cl-c3),'-sn,
-S0-lower alkyl(cl-ca), -soz-lower alkyl(cl-CB),
-CO~-lower alkyr(cl-c3), -CF3, lower alkyl(cl-c3),
O-lower alkyl(cl-cs), —Noz, -NHZ' -NHCO lower
alkyl(cl-c3), ~-N-[lower alkyl(cl-cs)]z; fsozNHZ; —SOZNH
lower alkyl(cl-c3), or -SOZN[lower alkyl(cl-c3)12:

R, is hydrogen, Cl, Br, F, I, -OH, lower alkyl(cl-c3),
O-lower alkyl(cl-cs), or Rl and R2 taken together are
methylenedioxy or ethylenedioxy: ' '

R, is the moiety:

0
)
=CAr

wherein Ar is séleqted from moieties of the formula:

and X is 0, S, -NCH, or -N-COCH, ;
R is independently selected from hydrogen, lower
alkjl(cl-c3),

.
-(cu,),-n<n” , -_(cu,)q-nc 7 TR G
b -

-(CHz)‘- | 0 N

oS

R, 4

v

-(caz)q-on, -(Cﬂz)q-o-alkyl(cl-cs); q is one or two;
R, is selected from hydrogen, lower alkyl(cl-cs),
-CO-lower alkyl(cl-cs), sozlower alkyl(cl-ca): or
moieties of the formulae:
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RS is hydrogen, -CH,, -CZHS, Cl, Br, F, ~0-CH, or
-0-C_H,;
R is selected from (a) moieties of the formula:

-?00&!" .-COl'l-Ar'. !tlcmll-tr'. -llICO(CHz).-eyeloulkyl.

l.' ) Ry R, R, R,
. R
R : 2
-NCOCH AT ", 2
% 2 -"-soz‘@ . T-sozcﬂz@ .
. | R )
Re Ry ) Ry
o Ra . R,
] 1
’7" -N=P
. { .
R
e !’ 2 R. ." 2

-gsoz-lovor slkyi{c,-Cq), —?so,-lownr alkenyl(C,-C4),

wherein cycloalkyl is defined as C,—Cg cycloalkyl,
cyclohexenyl or cyclopentenyl; Ra is hydrogen, cns,

czﬂs, moieties of the formulae:

This spe

-
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. .
, -(ca,),-u(" .. -(cu,),-n(' 7 , ={cHy) - N ) .
» .

~(CHy) g~ N o

~(CH2)2-O-lower alkyl(cl-c3) or -CHZCHZOH; g is one or
two; Ry, is hydrogen, -CH, or -C,Hg;
and (b) a moiety of the formula:

‘\N——N
\\N
N
N/’
R,

where R2 is as hereinbefore defined:
(c) a moiety of the formula:

Ry

-N-CO0J

wherein J is R+ lower alkyl(cl-cs).branched or .
unbranched, lowver alkenyl(cz-cs) branched or unbranch-
ed, -O-lower alkyl(cl-cs) branched or unbranched,
-0O-lower alkenyl(cz-cs) branched or unbranched,
tetrahydrcfuran, tetrahydrothiophene, or -CH, -K wherein
K is halogen, -OH, tetrahydrofuran, tetrahydrothiophene
or the heterocyclic ring moiety:

D
N g

\ _/

6—F
wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
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substituted with halogen, (c1~c3)lower alkyl, hydroxy,

~CO~lower alkyl(cl-ca), CHO, (cl-c3)lower alkoxy,
-coz-lower alkyl(cl-c3), and Ra and Rh are as
hereinbefore defined;

(d) .a moiety selected from those of the formulae:

Ye
-N-COfHAr' . -
R '

0

-0~C~leowar cikyl(c,-c,).-s-lovcr alkyl(€,~Cs),

R
-s-(cu,),-m::“ , -un(cn,)q-con::" ) ~NH(CHy) ~CONT

Y lb Rh

R
b

wherein Rc is selected from halogen, (cl-csjlower
alkyl, =-O-lower alkyl(cl-c3) and OH; Ry is as
hereinbefore defined;

Ar’ is selected from the group:

, €1, Br, F, -OCH,, ~0OC,

~C,H

R, is hydrogen, -CH,, 5Hg

or -CF,;
R8 and Rg are independently hydrogen, lower alkyl
(c1°c3)' O-lower alkyl(cl-c3), S-lower alkyl(cl-cs),

5'



10

15

20

- 25

30

35

. //IIIII////I//III// //I/l///ll/

-CF,, ~CN, -OH, -scr3,
-NH~lower alkyl(c -C );

10 is selected from halogen, hydrogen, or lower
alkyl(c1 qa), W’ is selected from O, S, NH, N-lower
alkyl(cl—ca), -NCO=-lower alkyl(cl-cs), or Nsoz-lower
alkyl(cl-cs); and pharmaceutiqally acceptable salts

thereof.

-OCF3, halggen, Noz, amino, or

; 12. A compound according to Claim 1 selected
from those of the formulae:-

wherein m is an integer one or two;
R, is hydrogen, halogen (chlorine, bromine, fluorine,
iodine), OH, S-lower alkyl(cl-ca), -SH, -SO-lower
alkyl(cl-cs), -Soz-lewer alkyl(cl-c3), =-CO-lower
alkyl(cl-c3), -CF3, lower alkyl(cl-c3), O-lower
alkyl(cl-c3), 'N°z' -NHz, -NHCO lower alkyl(cl-c3),
-N-[lower alkyl(c1'°3)]2' -soznn H -SOZNH lower alkyl
(cl-c3), or -SOZNLlower alkyl(cl-c3)]2; |
R, is hydrogen, €1, Br, F, I, ~OH, lower alkyl(cl-c3),
O-lower alkyl(cl-c3), or R, and R, taken together are
methylenedioxy or ethylenedioxy:;
R, is the moiety:

0

Il

-CAr

wherein Ar is selected from moieties of the formula:
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W

and X is 0, S, -NCH; or -N—coci'ia:

R, is selected from hydrogen, lower alkyl(cl-ca),
-CO-lower alkyl (cl-c3): Sozlower alkyl (Cl-CB):
or moieties of the formulae:

Ry | .
_ Ry -
(}W- @soz-
4 , . ’
R2

R5 is hydrogen, -CH3, —C2H5, Cl, Br, F, -O-CH3, or
-O-CZHS;
R, is selected from (a) moieties of the formula:



10

15

20

25

30

35

I

WA 8

oy e

~NeoAr:, -cok-ar’, fCOT-At; -NCO(CH, ) eyetontiyi,

. Rz
~NCOCH,AP* Rs
AR ¢ N=S0,CH, .
R A
. ] l!.

. Ry Ry

;fsoz-lnvor alkyl1(c,~C;)., -NSOy-lewer slkenyi(€4-Cy),
R, H

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

czﬂs, moieties of the formulae:

..{cu,),—,(l" . -(cHz)q'"( 7 , -(eHy) =N )
b

—(CHy) 4~ N °o

-(CHZ)Z-O-lower alkyl(cl- 3) or -CHZCHZOH; q is one or

two; Ry is hydrogen, -CH, or -C Hyi
and (b) a moiety of the formula:
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Ry

where R2 is as hereinbefore defined;

(c) a moigty of the formula:

Ry
|

<N-COJ

wherein J is R;, lower alkyl(cl-cs) branched or
unbranched, lower &lkenyl (C,=Cg) branched or unbranch-
ed, ~O-lower alkyl(cl-cs) branched or unbranched,
-O-lower alkenyl(cz-cs) branched or unbranched,
tetrahydrofuran, tetrahydrothiophene, or -CHZ—K wherein
K is halogen, -OH, tetrahydrofuran, tetrahydrothiophene
or the hgterocyclic ring moiety:

D
VN

\ ./

G—F
wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (cl—ca)lower alkyl, hydroxy,
-CO-lower alkyl(cl-cs), CHO, (cl-ca)lower alkoxy,
-coz-lower alkyl(cl-ca), and R, and Rb are as
hereinbefore defined; .
(d) a moiety selected from those of the formulae:
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-N-CoCHAT" .-
R, -

o

i

-0-C-lower alkyl(C ~Cyg).~S-lowesr alkyl(Cy~Cy),

R R R
-S-(CHy)y-N"® | -NH(CH,) ~coN* - -NH(CH,) -cONT®
' Ry Ry ' Ry

x,

wherein R, is selectgd from halogen, (cl-c3)1ower
alkyl, -O-lower alkyl(cl-c3) and OH; Ry, is as
hereinbefore defined;

wherein Ar’ is selected from the group:

Q. & 40 Q.

R7 is hydrogen, -CH3 -C,H., Cl, Br, F, -OCH3, -OCZHS'

2757
or -CFB:
Rs and R.9 are independently hydrogen, lower alkyl

(c,-C,), O-lower alkyl{(C,-C.), S-lower alkyl(C,-C.),
1 73 1 73 1 73
-OCF3, halogen, Noz, amino, or

-CF,, -CN, -OH, -SCF,,
-NH-lower alkyl(cl-c3);

10 is selected from halogen, hydrogen, or lower

alkyl(c1 C3). W’ is selected from 0, S, NH, N-lower
alkyl(cl—c3), -NCO-lower alkyl(cl-c3o, or Nsoz-lower
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alkyl(cl-cs): and pharmacgutically acceptable salts
thereof. B

13. A compound according to Claim 1 selected
from those of the formula:

Ry R,

R, ?
Rs3
wherein Y is selected from 0, S, NH, and N-lower
alkyl(cl-cs):
R, is hydrogen, halogen (chlorine, bromine, fluorine,
iodine), OH, S-lower alkyl(cl-cs), -SH, —-SO-lower
alkyl(cl-c3), -Soz—lower alkyl(cl-c3), -CO-lower
alkyl(cl-c3), —CF3, lower alkyl(cl—c3), O-lower
alkyl(cl-ca), -Noz, -NHZ, -NHCO lower alkyl(cl-cs),
~N-[lower alkyl(c1’°3’32' -SOZNH : -SozNH lower alkyl
(cl—c3), or -SOZN{lower alkyl(cl-c3)]2: _
Rz is hydrogen, C1, Br, F, I, -OH, lower alkyl(cl~c3),
O-lower alkyl(cl-c3), or Rl and R2 taken together are
methylenedioxy or ethylenedioxy:
R, is the moiety:

0

[

-CAr

wherein Ar is selected from moieties of the formula:

Ry

v/

D v I
"~
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and X is 0, s, -NCH, or -N-COCH,;

R4 is selected from hydrogen, lower alkyl(cl—c3),
-COo~-lower alkyl (cl-c3); sozlower alkyl (cl-c3):
or moieties of the formulae:

i | R,
O
Ry )
Ry
Rg is hydrogen, -CH,, -C,Hg, Cl, Br, F, -O-CHa, or
-R6 is selected from (a) mozetles of the formula:
-?coar'. -Cﬂ?-tr'. TCO?-Ar%'-?co(ckz).-eycloulkyl.
ul .l 'l Rl Rl
' R
R 2
~NCOCH,AF", 2
i T ieso »  N-SO,CH, .
R | 2 I
R Re
° R, Ry
0 %2

@l -~-'{€D]

-NS0,-lower alkyi(Cy-C4), -?soz-levor alkonyl(c,-c,).

wherein cycloalkyl is defined as c,-C cycloalkyl,
cyclohexenyl or cyclopentenyl; Ra is hydrogen, CH3,

C2H5, moieties of the formulae:

This Sheet Has Be

LT
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. R ' Al ’
-(cu,)‘-u<:k' , -(cu,)“-n:_ :7 , ~(CHy) =N 7 ,
b

-

3,

-

-(cH) =N 0

-~

-(cnz)z-o-lower alkyl(cl-c3) or -c32c32033 q is one or
two; Bb is hydrogen, -cas or -czusz
and (b) a moiety of the formula:

\\N—fN
N
"/’ .
Rz

where Rz is as hereinbefore defined;
(c} a moiety of the formula:

Ry
|

-N-COJ

wherein J is Ra, lower alkyl(cl-ca) branched or
unbranched, lower alkenYl(cz- 8) branched or unbranch-
ed, -0-1owgr alkyl(cl—cs) branched or unbranched,
-O-lower alkenyl(c2~c8) branched or unbranched,
tetrahydrofuran, tetrahydrothiophene, or -CKZ—K wherein
K is halogen, -OH, tetrahydrofuran, tetrahydrothiophene
or the heterocyclic ring moiety:
N
\ _/
6—F

wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
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substituted with halogen, (cl-c3)lower alkyl, hydroxy,
-Co-lower alkyl(c,-C,), CHO, (C,-C,)lower. alkoxy,
-Coz-lower alkyl(cl-c3), and Ra and Rb are as
hereinbefore defined:;

(d) a moiety selected from those of the formulae:

Yo
-H-COCHAr"
R

»

-0-C-jowsr alkyl{C,~C5),~S-lower alkyli(Cy~Cy),

: SR R .
-S-(CH,),-N * | -NH(CHy) -con " -NH(CHy) ~CONT®
Ry Ry ’ Ry

-

~0-( ¢k, ) 48 "

wherein R, is selected from halogen, (cl-c3)lower
alkyl, -O-lower alkyl(C,-C,) and OH; R, is as
hereinbefore defined: .

wherein Ar’ is selected from the group:

S e el

R7 is hydrogen, -CH3, CZHS' Cl, Br, F, ~OCH,, —002H5,
or -CF3;
R8 and R9 are independently hydrogen, lower alkyl

(cl-c3), O-lower alkyl(cl-c3), S-lower alkyl(cl-c3),
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-CF,, -CN, -OH, -SCF3,
-NH~-lower alkyl(cl-c3):
Rlo is selected from halogen, hydrogen, or lower
alkyl(cl-ca): W’ is selected from O, S, NH, N-lower.

~OCF,, halogen, Noz, amino, or

3'

'alkyl(cl—e3), -NCO-lower alkyl(cl-c3), or Nsoz-lower

alkyl(cl-c3); and pharmaceutically acceptable salts
thereof. '
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