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A compound of the formula I

wherein Ar is a radical of the following formulae
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wherein RZ is hydrogen, loweralkyl or loweralkanoyl, Y is

e'e) —_— )
- —N

[ ' 1 or

halogen, hydroxyl, loweralkyl, loweralkoxy, or trifluoromethyl,

n is an integer having & value from 0 to 3 inclusive, p is
an integer having a value of 0 or 1, and q is &an integer
having a value from O to 4 inclusive; X is halogen, hydroxyl,
nitro, loweralkyl, loweralkoxy, or trifluoromethyl; m is an
integer having a value from O to 2 inclusive; R is hydrogen,
loweralkyl, aryl, aralkyl, cycloalkylloweralkyl, loweralkenyl,
or loweralkynyl; and R! is hydrogen, loweralkyl, or aralkyl,
wherein for each valuve of m, n, p, or q each X or Y may be
the same or different; the optical antipodes, geometrical
isomers and pharmaceutically acceptable acid addition salts
thereof.

7. A method of praparation of a medicament having antidepressant activity

comprising admixing in a pharmacologically effective quantity a compound as claimed in
claim 1 with pharmaceutically acceptable carriers and excipients.
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HOECHST-ROUSSEL PHARMACEUTICALS INC. HOE 87/S 051

'4~-HETEROARYL-1,3-BENZODIAZEPINES AND 2-SUBSTITUTED-&-

(HETEROARYL) BENZENEETHANAMINES, A PROCESS FOR THEIR PREPARATION

AND THEIR USE AS MEDICAMENTS

This invention relates to 4,5-dihydro-4-heteroaryl-
3H-1,3-benzodiazepines. More particularly, this invention
relates to 4,5-dihydro-4-heterocaryl-3H-1,3-benzodiazepines

of the formula I:

L
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LR *
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«ie'wherein Ar is a radical selected from the group consisting
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wherein R2 is hydrogen, loweralkyl or loweralkanoyl, Y is
selected from the group consisting of halogen, hydroxyl,
loweralkyl, loweralkoxy, and trifluoromethyl, n is an
integer having a value from @ to 3 inclusive, p is an
integer having a value of 8 or 1, and g is an integer having
a value from @ to 4 inclusive; X is selected from the group
consisting of halogen, hydroxyl, nitro, loweralkyl,
loweralkoxy, and trifluoromethyl; m is an integer having a

value from # to 2 inclusive; R is selected from the group

LA LN
A d -

r’féonsisting of hydrogen, loweralkyl, aryl, aralkyl,

LI ]
s

1

.. cycloalkylloweralkyl, loweralkenyl, and loweralkynyl; and R

;".:is selected from the group consisting of hydrogen,

."*. :loweralkyl, and aralkyl, wherein for each value of m, n, p,

or g each X or ¥ may be the same or different; the optical

.+.+* antipodes; geometrical isomers; or pharmaceutically
.*.**,acceptable acid addition salts thereof which are useful as

antidepressants.

Preferred 4,5-dihydro-4-heteroaryl-3H-1,3-

-
-
Arn mow

benzodiazepines of this invention are compounds of the

formula 1Ia:

Ia

wherein Ar is selected from the group consisting of

Bt
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wherein Y is loweralkyl, most preferably methyl, n is an
integer having a value of @ or 1, and R is selected from the
group consisting of hydrogen, loweralkyl, aralkyl, and aryl;
the optical antipodes; geometrical isomers; or
pharmaceutically acceptable acid addition salts thereof,

Subgeneric to the 4,5-dihydro-4~hetercaryl-3H-1,3-
benzodiazepines of this invention are Formula I eompounds
‘"« wherein

S (a) Ar is
t €T V . V \
=
H— (V) o -\@—(Y)n

"« ¢  wherein Y and n are as previously described;

(b) Ar is
v (Y)

g (Y) , ~(Y)
- 14 v 4 O -N

wherein Y and q are as previously described;

(¢) Ar {s
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wherein Rz. Y and n are as previously described;

(d) Ar is

T@'— Wy (Y)E-E_s__\”\ ormp—ﬁ_s_\lr

wherein Y and p are as previously described;

L {e) Ar is
* * s 2 ?
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“wherein Rz, Y and p are as previously described;

2

(£) Ar is

RIS %\ N
. s l'____(Y’n or -'—— (Y)n
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+" "wherein Y and n are as previously described;

: (g) Ar is

R2
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wherein Rz, Y and p are as previously described;
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(h) R is hydrogen, loweralkyl, aryl, aralkyl,
loweralkenyl or loweralkynyl;

(i) R is hydrogen, loweralkyl, aryl or aralkyl;

(3) Rl is hydrogen;

1is loweralkyl, or aralkyl

(k) R
(1) Rz is hydrogen or loweralkyl;

(m) n is zero or 1;

(n) m is zero or 1;
(o) p is zero;
s (p) g is zero or 1;
.:i‘: (q) X is loweralkyl;
;‘;:: (r) X is hydroxyl or loweralkoxy;
;t‘i (s) X is halogen or trifluoromethyl;
é:,; (t) X is nitro;
h (u) Y is hydroxyl or loweralkoxy;
R (v) Y is loweralkyl;
,:S:_ (w) ¥ is halogen or trifluoromethyl; and
) (x) Y is loweralkyl or chlorine.

In another embodiment this invention relates to

M LR}

reic compounds of the formula IT

3

R 1
(xX) 7 5 II
n cuz$u-u-a

Ar

wherein Ar is selected from the group consisting of
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.**. :wherein R? is hydrogen, loweralkyl or loweralkanoyl, Y is
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selected from the group consisting of halogen, hydroxyl,
loweralkyl, loweralkoxy and trifluoromethyl, n is an integer
having a value from @ to 3 inclusive, p is an integer having
a value of @ or 1, and q is an integer having a value from 0
to 4 inclusive; X is selected from the group consisting of
halogen, hydroxyl, nitro, loweralkyl, loweralkoxy, and
trifluoromethyl; m is an integer having a value from # to 3

inclusive; Rl is selected from the group consisting of

J T S~



-7 -

hydrogen, loweralkyl, and aralkyl; RS is hydroxy,
loweralkoxy, amino, loweralkylamino, diloweralkylamino, or
NRGC(O)R4 wherein R4 and R6 are independently hydroegen or
loweralkyl; and R° is hydrogen, loweralkyl or C(O)R7 wherein
R7 is hydrogen or loweralkyl, wherein for each value of m,
n, por g, each X or Y may be the same or different; the
geometrical isomers, optical antipodes or pharmaceutically
acceptable acid addition salts thereof,

The Formula II compounds of this invention, are
useful as anticonvulsants. Additionally, several of these
Formula II compounds have utility as intermediates in the
synthesis of the 4-heteroaryl-1,3-benzodiazepines of this
invention. Subgeneric to the Formula II compounds of this
invention are those compounds wherein

(aa) R~ 1is hydrogen;

(bb) R™ is loweralkyl;

(ec) R~ is aralkyl;

(dd) R” is amino;

(ee) R™ is loweralkylamino;
R

(£f£) is diloweralkylamino;

(gg) R3 is NR6C(O)R4 wherein ;4 and R6 are
independently hydrogen or loweralkyl;

(hh) R3 is hydroxy;

(i1) R® is loweralkoxy;

(33) R5 is hydrogen;

7

(kkj Rs is -C(O)R7 wherein R’ is hydrogen or

loweralkyl;
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(11) R5 is loweralkyl;

(mm) Ar is selected from the group consisting of

S —{¥), or | L Y),

—

wherein n is an integer having a value of @ or 1 and Y is

loweralkyl, most preferably methyl.,

(nn) Ar is

N\ () (Y) —
tc-;.' @ n @ n // N(Y)n
N- -N or =/

. e
e @ . L4
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s
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*
*** *wherein n is an integer having a value of @ or 1 and Y is

;"" loweralkyl, most preferably methyl,

»
»

(oo) Ar is

':"::‘ /‘ \r%
e Q“Y’n T,

or

wherein n is an integer having a value of § or 1 and Y is

«“‘.loweralkyl, most preferably methyl.

L
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A class of preferred 2-substituted-o{-(heteroaryl)-
benzeethanamines of this invention is represented by the

formula III

‘ 2
Xy NHCH, III

Ar
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wherein X is halogen, preferably bromine or chlorine, m is

zero or 1, and Ar is

1 or il ]
H,C ' H ‘ S/J

3

As used throughout the specification and appended
claims, the term "loweralkyl" shall mean a straight or
branched chain hydrocarbon group containing no unsaturation
and having from 1 to 5 carbon atoms such as methyl, ethyl,
l-propyl, 2-propyl, l-butyl, l-pentyl, 2-pentyl.

The term "cycloalkyl” shall mean a saturated

hydrocarbon group possessing at least one carbocyclic ring

and having from 3 to 7 carbon atoms such as cyclepropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl.

The term "loweralkoxy" shall mean a monovalent

substituent which consists of a loweralkyl group linked

through an ether oxygen and having its free valence bond

from the ether oxygen, such as methoxy, ethoxy, isopropoxy,

t-butoxy, pentoxy.

phenyl or phenyl substituted with one or more chloro, bromo,

The term "aryl" shall mean

fluoro, loweralkyl, methoxy, hydroxy, or trifluoromethyl

groups. The term "aralkyl" refers to a radical formed by

attachment of a loweralkyl function having up to 4 carbon

atoms, inclusive to an aryl moiety. The term "alkanoyl"
shall mean the residue of an alkyl carboxylic acid (alkanoic

acid) having from 1 to 5 carbon atoms formed by the removal
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of the hydroxy group of the carboxylic acid moiety.
Examples of alkanoyl groups include formyl, acetyl,
propionyl, butyryl, pentanoyl. The term
"loweralkenyl" shall mean a saturated hydrocarbon group of 1
to 5 carbon atoms having one or more carbon-carbon double
bonds, and the term "alkynyl" shall mean a hydrocarbon group
of 1 to 5 carbon atoms having one or more carbon-carbon
triple bonds.

As shown by Reaction Scheme &, Formula II compounds
wherein R3 is amino, R° is hydrogen and Rl is loweralkyl or
aralkyl are produced by reacting a
N- (2-methylphenyl)~2,2-dimethylpropanamide i, via the
corresponding dilithium adduct 2, with a heteroaryl
carboxaldehyde imine 3 to produce a heterocaryl-substituted
intermediate 4, hydrolysis of which yields the corresponding
diamine 5.

N-(2-methylphenyl)-2,2-dimethylpropanamide 1 can be
synthesized by the reaction of o-toluidine and
trimethylacetyl chleoride as described in U.S. Patent No.
4,374,267 to Lee et al., assigned to Hoechst-Roussel
Pharmaceuticals, Inc. The reaction of primary aliphatic or
aromatic amines with heteroaryl carboxaldehydes to yield
heteroaryl carboxaldehyde imines is well known in the art
and is analogous to the reaction of aromatic aldehydes and
primary amines described, for example, in G. Hilgetag and A.
Martini, Preparative Organic Chemistry, John Wiley & Sons,

O s
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Production of the heteroaryl-substituted intermediate
4 is conveniently accomplished by first treating
N-(2-methylphenyl)-2,2-dimethylpropanamide 1 with an organo-
lithium compound (e.g. tert-butyllithium, sec-butyllithium,
n-butyllithium, and the like; n-butyllithiur being
preferred) and thereafter converting the resultant dilithium
adduct 2 to the heteroaryl-substituted intermediate 4 by
reaction with the heteroaryl carboxaldehyde imine 3. 1In
general, the reaction is conducted in the presence of an
inert organic solvent without isclation of the interhediate
dilithium adduct. BAmong the suitable solvents for the
reaction there may be mentioned ethereal solvents,
hydrocarbons, and the like, and mixtures thereof.
Representative of such solvents are diethyl ether, dioxane,
1,2-dimethoxyethane, tetrahydrofuran, hexane, cy¢lohexane,

benzene, toluene, xylene, and the like. Tetrahydrofuran,

* » toluene, and mixtures thereof with hexane (commonly present

as a solvent for the organolithium compound) are preferred.
The reaction is ordinarily conducted at temperatures of from
about -78%C to about 3Z°C, with temperatures of about ~-18°¢
to about ¢°¢ being preferred. Typically, the amount of
orgariolithium compound reacted is up to about 18% in excess
of the 2 molar eguivalents required for the reaction. Owing
to the reactivity of the organolithium compound, it is
recommended that the reaction be conducted under anhydrous

conditions.
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Hydrolysis of the heteroaryl substituted intermediate

4 to the corresponding diamine 5 is conveniently

accomplished in the presence of an aqueous solvent by an
appropriate mineral acid (e.g. hydrochloric acid,
hydrobromic acid, sulfuric acid, ¢n-
hydrochloric acid being preferred) under reflux conditions.
Desirably the hydrolysis is conducted under an inert
atmosphere to avoid undesirable side reactions.

As further illustrated in Reaction Scheme A, Formula

4, and RS is

II compounds wherein R3 is amino or =-NHC(O)R
-C(O)R7 can be produced by treating a diamine 5 with a
suitable alkanoic acid anhydride. (e.g. formic acid
anhydride, acetic acid anhydride, propionic acid anhydride,
butyric acid anhydride, pentanoic acid anhydride)
like). The acylation is generally conducted at temperatures
of from about -38°C to @bout ZBOC, preferably from about 8°¢
to about lGOC, in the presence of a suitable inert e¢rganic
solvent. Suitable solvents include non-nucleophilic amines
such as, for example, pyridine, lutidine, collidine,
trimethyl amine. Pyridine is preferred.
Reduction of the resultant carbonyl derivatives 5a and
5b affords Formula II compounds 6a and 6b wherein R3 is
amino or loweralkylamino, and Rs is hydrogen or loweraikyl.
Reduction may be accomplished by any of several methods
which are well known in the art. For example, treatment of
formyl substituted derivatives 5a and 5b with a
beron-tetrahydrofuran complex followed by hydrolysis with a

mineral acid (e.g. concentrated hydrochloric acid).
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Treatment of a formyl substituted derivative 5b with
formaldehyde and succinimide followed by reduction of the
resultant dioxo-pyrolidinyl substituted compound 6c, affords
a derivative 6d wherein R3 is methylamino. Hydrolysis of 6d
with mineral acid or reduction provides compounds 6e where
R5 is hydrogen or loweralkyl.

Diazotization of derivatives 5b with nitrous acid and
quenching into aqueous copper sulfate solution affords
Formula III compounds 6f wherein Rl is loweralkyl and R7 is
hydrogen or loweralkyl. Hydrolysis of carbonyl derivatives
6f with a mineral acid affords Formula III compounds 6g
wherein RS is hydrogen.

It should be noted that, if desired, substitution of
the phenyl ring of the Formula II compounds of this
invention can be effected subsequent to formation of the
diamine 5. For example, treatment of a phenyl-unsubstituted
diamine 5 with a halosuccinimide (e.g. N-bromosuccinimide or
N-chlorosuccinimide) provides the compound with one or more
halide substitutes, X-.

Alternatively, as shown in Reaction Scheme B, Formula

II compounds wherein Rl and RS are hydrogen and R3 is amino
may be prepared by converting a heteroaryl-substituted
2-(2-nitrophenyl)acetophenone 7 to an oxime 8, acylating the
oxime 8 with an alkanoic acid anhydride, and reducing the
resultant oxime alkanoate 9 to a diamine 18.

The synthesis of hetetparyl-substituted

2~ (2-nitrophenyl)acetgphenones 7 is known in the art and is
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( analogous to the synthesis of phenyl-substituted
2-(2-nitrophenyl)acetophenones described in greater detail
in U.S. Patent No. 4,459,231 incorporated herein by

reference.

Oxime conversion may be accomplished by any of several
methods known in the art. A preferred method involves
refluxing the 2-(2-nitrophenyl)acetophenone 7 in a mixture
of ethyl alcohol, agueous sodium acetate and hydroxylamine

to provide the corresponding oxime 8. Alkanoic acid
anhydrides suitable for acylation of the oxime 8 include

..., formic acid anhydride, acetic acid anhydride, butyric acid

e anhydride, pentanocic acid anhydride.

; ,r+,acid anhydride is preferred. The acylation is generally

svs @

i::.ﬁonducted at a temperature of from about 2°C to about 188°C,

-.". ipreferably from about 8°C to about 25°C, in the presence of
pyridine. Reduction of the oxime alkanoate 9 may be

{.:-accomplished by any of several methods known in the art,

..+ '- among which treatment with a boron-tetrahydrofuran complex

.. .followed by hydrolysis is preferred.

: As shown in Reaction Scheme C, Formula II diamines 5

can be cyclized by reaction with a compound of the formula:

cx*’zx+1‘l’

OC—R

CxH2x+l '

cxH2x+1°

e
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wherein R is hydrogen, loweralkyl, aralkyl or aryl, and x is
l or 2, (e.g. trimethyl orthoformate, trimethyl
orthoacetate, triethyl orthoacetate, trimethyl orthoacetate,
triethyl orthoisopropionate, trimethyl orthoisobutyrate,
trimethyl orthobenzoate, and the like) to provide Formula I
4,5-dihydro-4-heteroaryl-3H-1,3-benzodiazepines 12 wherein R
is hydrogen, loweralkyl, aralkyl or aryl. The cyclization is
generally conducted in the presence of an appropriate acid
catalyst {e.g. alkanoic or alkanoclic acids such as, for
example, glacial acetic acid, ethanolic hydrochloric acid,

‘uzzmethanolic hydrochloric acid, and the like, glacial acetic

e *

-.+.'.acid being preferred, at a temperature of from about 25°¢C to

:,:"':the reflux temperature of the reaction medium.

Z:J‘Alternativelyi the cyclization may be conducted in the

- ".ipresence of acetonitrile at a temperature of about 88°C in

the presence of an acid catalyst.
'J.:' The Formula I compounds of this invention are useful

"+"+." as antidepressants by virtue of their ability to elicit an
- : antidepressant response in mammals. Antidepressant activity

«s:<.i is demonstrated in the tetrabenazine induced ptosis assay in

+ «« mice [International Journal of Neuropharmacology, 8, 73

£ L
trec

(1969)}, a standard assay for antidepressant activity.
The intraperitoneal (i.p.) dosages at which the
following compounds effect a 50% inhibition from the ptosis

of tetrabenazine-induced depression in mice (EDSG) are:
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Table 1

Comgound

4,5-Dihydro-2-ethyl-3-methyl~
4-(2-thienyl)-3H-1,3~
benzodiazepine

hydrochloride

4,5-Dihydro-2-ethyl-3~nethyl-

Anti-Depressant Activity
ED . (mg/kg, i.p.)

4~-(3-thienyl)-3H-1,3-benzodiazepine

hydrochloride

4,5-Dihydro-2-ethyl-3~methyl~
4- (3-methyl-2-thienyl)-3H-1,3-
benzodiazepine hydrochloride
monohydrate )

‘es* 14,5-Dihydro-2-ethyl-3-methyl~
", 4-(4-pyridinyl-3H-1,3-benzodiazepine
* ** hemihydrate

*» »vae

4
-

LY
s .

sece

LE ]

.
.

sy

*n
-
LR}

s e

** «"4,5-Dihydro-2,3-dimethyl-4- (2-

methyl-5-thienyl)-3H-1,3-
benzodiazepine hydrochloride

Doxepin (standard)

8.7

5.3

12-2

3.8

Dosage levels which the 4-heteroaryl-1,3-

"+'.." benzodiazepines of this invention achieve an antidepressant

v
& ¢
LY

response is subject to variation depending upon the

.+e* particular compound employed.

In

general, antidepressant

response may be elicited at effective oral, parenteral, or

intravenous doses ranging from about @.1 to about 56 mg/kg

of body weight per day.

It is to be understood, however,

that for any particular subject, specific dosage regimens

should be adjusted according to the individual need and the

professional judgment of the person administering or

supervising the administration of the aforesaid compound.

e
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It is to be further understood that the dosages set forth
herein are exemplary only and they do not, to any extent,
l1imit the scope or practice of the invention.

The Formula II compounds of this invention are useful
as anticonvulsants due to their anticonvulsant activity in
mammals. Anticonvulsant activity is measured in the male
mouse using the supramaximal electroshock (SES) assay

described in Arch. Int. Pharmacodyn. 92: 97-187, 1952,

Intraperitoneal doses of representative compounds of
the invention and their ability to protect from the effect

.**:*,0f SES is shown below in Table 2. ED values, i.e., the

L]

50
Q.:,doses at which, within 95% confidence intervals, 50% of the

3

:”:T'animals are protected are calculated by computerized probit
‘el analysis.

Table 2
STt Anticonvulsant
.. Activity Compound EESG (mg/kg, i.p.)

- v T
* 1t

2-Amino~N-methyl-alpha- (3-methyl-2-
. thienyl)benzenethanamine 4.6

<  2~Amino-N-methyl-alpha-(2-thiefyl)
* benzeneethanamine dihydrochloride

hemihydrate 30.4
2~-Amino-5-bromo-N-methyl-alpha-
(3-methyl-2-thienyl)benzeneethanamine 9.2
Diphenylhydantoin (standard) 3.9

Anticonvulsant activity is achieved when the compounds

of this invention are administered to a subject requiring

e Al
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( such treatment at an effective oral, parental or intravenous
dose of from 1 to 50 mg/kg of body weight per day. It is to
be understood, however, that for any particular subject,
specific dosage regimens should be adjusted according to the
individual need and the professional judgment of the person
administering or supervising the administration of the
compounds of the invention. It is to be further understood
that the dosages set forth herein are examples only and that
they do not, to any extent, limit the scope of the practice
of the invention,

The compounds of this invention, while effective

1

themselves, may be formulated and administered in the form

of their pharmaceutically acceptable addition salts for the

1

¢ purposes of stability, convenience or crystallization,
triz

,'*. Increased solubility. Preferred

v o
* LR

pharmaceutically acceptable addition salts include salts of

,*,**,mineral acids, for example, hydrochloric acid, sulfuric

4.3

.'.’', acid, nitric acigd, salts of monobasic

carboxylic acids such as, for example, acetic acidg,

. L
L 2

-~

. propionic acia, salts of dibasic carboxylic

a9ty
*

acids such as, for example, maleic acid, fumaric acid,
‘ and salts of tribasic carboxylic acids such as,
for example, carboxysuccinic acid, citric acid.
Effective quantities of the compounds of this
invention may be administered orally, for example, with an

inert diluent or with an edible carrier. They may be

enclosed in gelatin capsules or compressed into tablets.
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For the purpose of oral therapeutic administration, the
aforesald compounds may be fncorporated with exciplents and
nsed In the form of tablets, troches, capsules, elixirs,
suspensions, syrups, wafers, chewing gums and the 1like,
These preparations should contain at least @.5% of active
compound, but may be varied depending upon the particular
form and may conveniently be between 4% to about 78% of the
welght of the unit., The amount of active compound §in such

compositions Is such that a suftable doﬁﬁ@%ﬁwill be
obtained. Preferred compositions and preparations according
to the present invention are preparej.%. hat an oral dosage
unit form contains between 1.€ and 380 milligrams of the
active compound.

The tablets, pills, capsules, troches and the like may
also contain the following ingredients: a binder such as

microcrystalline cellulose, gum tragacanth or gelatin; an

excipifent such as starch or lactose, a disintegrating agent
)

such as alginie acid, Prjmnge](n , cornstarch,
a lubricant such as magnesium stearate; g5

glidant such as collofdal silicon dioxide; and a sweetening
agent such as sucrose or saccharin or a flavoring agent such
as peppermint, methyl salficylate, or 6range flavoring may be
added. When the dosage unit form is a capsule, it may
contaln, In addition to materials of the preceeding type, a
1iquid carrier such as a fatty ofl. Other dosage unit forms

may contain other varjous materials which modify the

physical form of the dosage unit, for example, coatings.

N g

C mem en 4 e R e
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Thus, tablets or pills may be coated with sugar, shellac, or
other enteric coating agents. A syrup may contain, in
addition to the active compounds, sucrose as a sweetening
agent and certain preservatives, dyes and colorings and
flavors. Materials used in preparing these various
compositions should be pharmaceutically pure and nontoxic in
the amounts used.

For the purposes of parenteral therapeutic
administration, the active compounds of this invention may
be incorporated into a solution or suspension. These
preparations should contain at least #.1% of active
compound, but may be varied between #.5 and about 50% of the
weight thereof. The amount of active compounds in such
compositions is such that a suitable dosage will be
obtained. Preferred compositions and preparations according
to the present invention are prepared so that a parenteral
dosage unit contains between #.5 to 1¢0¢ milligrams of active
compound.

The solutions or suspensions may also include the
following components: a sterile diluent such as water for
injection, saline solution, fixed oils, polyethylene
glycols, glycerine, propylene glycol or other synthetic
solvents; antibacterial agents such as benzylalcohol or
methyl parabens; antioxidants such as ascorbic acid or
sodium bisulfite; chelating agents such as
ethylenediaminetetraacetic acid; buffers such as acetates,

citrates or phosphates, and agents for the adjustment of
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tonicity such as sodium chloride or dextrose. The

parenteral preparation can be enclosed in ampules,
disposable syringes or multiple dose vials made of glass or

plastic.

Compounds of the invention include:
4,5-dihydro-4-(2-thienyl)-3H-1,3-benzodiazepine;
4,5-dihydro-2-methyl-4-(3-thienyl)-3H-1,3-benzodiazepine;
4,5-dihydro~-2-cyclopropylmethyl-3-methyl-4-(3-thienyl)-
3H-1,3-benzodiazepine;
4,5-dihydro-3-benzyl-2-methyl-4-(2-thienyl)-3H-1,3-
benzodiazepine;
4,5-dihydro-2-(4-fluorophenyl)-3-methyl-4-(4-pyridinyl)-3H-
1,3-benzodiazepine;
4,5-dihydro-2,3~-dimethyl-4-(4-pyrazolyl)-3H-1,3-
benzodiazepine;
4,5-dihydro-2-(l-propyl)-3-methyl-4-(4-pyrazolyl)-3H-1,3~
benzodiazepine;

. 4,5-dihydro-2-ethyl-3-methyl-4-(2-pyrrolyl)-3H-1,3-
benzodiazepine;
4,5-dihydro-2,3-dimethyl-8-hydroxy-4~(3~fluoro~2-

« «  thienyl)-3H-

1,3-benzodiazepine.

2-amino-N-methyl-cA - (4-methyl-2-thienyl)benzeneethanamine;

2-amino-N-methyl-oX - (4-methyl-3-thienyl)benzeneethanamine;
2-amino—5-fluoro-N—methyl-OQr(3-methy1-2-thieny1)—

benzeneethanamine;

?
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2-amino-5-io3o-N-methyl-<A\- (3-methyl-2-thienyl)benzene-
ethanamine;

2-amino-N-methyl-5-trifluoromethyl-cA- (3-methyl-2-thienyl)-
benzeneethanamine;
2-amino~5-methoxy-N-methyl-A - (3-methyl-2~-thienyl)-

benzeneethanamine; .

2-amino-5-methyl-N-methyl-A- (3-methyl-2-thienyl)benzene-
ethanamine;
2-amino-4—f1uoro-N—methyl-ﬂKr(3—methyl—2—thienyl)benzene-
ethanamine;
2-amino-4-chloro-N-methyl-cA~ (3-methyl-2-thienyl)benzene-
ethanamine;
2-amino-#-bromo-N-methyl-cA\- (3-methyl-2~thienyl)benzene-
*..** ethanamine;
*.*.." 2-amino-4-iodo-N-methyl-cA- (3-methyl-2-thienyl)benzene-
5-50 ethanamine;
"ster' 2-amino-N-methyl-cA- (3-methyl-2-thienyl)-4-trifluoromethyl-
benzeneethanamine;
2°amino—4-methoxy—N-methy1—0&:(3-methy1-2-thienyl)benzene-
ethanamine;
2-amino-4-methyl-N-methyl-c\~ (3-methyl-2-thienyl)benzene-
ethanamine;
i***t 2-amino-N-methyl-cA- (1-methyl-2-pyrrolyl)benzeneethanamine;
2-amino-N-methyl-cA~- (1-methyl-3-pyrrolyl)benzeneethanamine;
Ut 2—amino-dk:(4-pyrazolyl)*N-methylbenzeneethanamine;
2-amino-N-methyl-dAs (2-thiazolyl) benzeneethanamine;

Zaamino-N-meﬁhylﬁoﬂr(4-th1azoly1)benzeneethanamine;
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2-amino-N-methyl-eX~ (5-thiazolyl)benzeneethanamine;
2—amino—N-methy1—a(-(2-methy1-4-thiazoly1)benzeneethanamine;
2-amino-N—methy1-ak-(S-methyl—z—thiazolyl)benzeneethanamine;
2-amino-N-methyl-cA- (2-methyl-5-thiazolyl)benzeneethanamine;
2-amino-cA~ (3-pyrazolyl)-N-methylbenzeneethanamine;

2-amino- A~ (2-chloro-4-thiazolyl)~-N-methylbenzeneethanamine;
2—amino—d\-(5—chloro-2-thiazolyl)—N—methylbenzeneethanamine;
4—amino—0L~(2—chloro—4—thiazoly1)-N—methylbenzeneethanamine;
2—amino—N—methyl-0k—(4—pyrazolyl)benzeneethanamine;
2-amino-N-methyl-cA~ (3-pyrazolyl)benzeneethanamine;
2-amino-dA= (2-imidazolyl)-N-methylbenzeneethanamine;
N—formyl—Z-hyd:oxy-N—methyl-Okr(3—methy1-2—thienyl)—
benzeneethanamine;
2—hydroxy-N-methyl-0k~(3-methyl—2—thienyl)benzeneethanamine;
2-methoxy—N-methylw¥\—(3—methy1—2—thienyl)benzeneethanamine;
N,N-dimethyl-2-methylamino-J~- (3-methyl-2-thienyl)-
benzeneethanamine;
4,5~dihydro-4-(2-thienyl)-3H-1,3~benzodiazepine;
4,5-dihydro-3-methyl-4- (2-thienyl)-3H-1,3-benzodiazepine;
4,5-dihydro-2-methyl-4-(2-thienyl)-3H~1,3-benzodiazepine;
4,5~-dihydro-2~ethyl-7-fluoro-3-methyl-4-(3-methyl-2-
thienyl)~-3H-1,3-benzodiazepine;
7-chloro-4,5-dihydro-2-ethyl-3-methyl-4- (3-methyl-2-
thienyl)-3H-1,3-benzodiazepine;
7-bromo-4,5-dihydro-2-ethyl-3-methyl-4- (3-methyl-2-thienyl)-

3H-1,3~-benzodiazepine;
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4,5-dihydro-2-ethyl-3-methyl-4-(3-methyl-2-thienyl)-7-
trifluoromethyl-3H-1,3-benzodiazepine;
4,5~dihydro-3,7-dimethyl-2-ethyl-4-(3-methyl-2-thienyl)-3H-
1,3-benzodiazepine;
4,5-dihydro-2-ethyl-7-methoxy-4-(3-methyl-2-thienyl)-3H-1, 3-
benzodiazepine;
4,5-dihydro-2-ethyl-8-methoxy-4- (3-methyl-2-thienyl)-3H-1,3-
benzodiazepine;
8-chloro-4,5~dihydro~2-ethyl-3-methyl-4~(3-methyl-2-
thienyl)-3H-1,3-benzodiazepine;
4,5-dihydro-2-ethyl~3-methyl-4-(l-methyl-2-pyrrolyl)-3H-1,3-
benzodiazepine;
4,5-dihydro-2-ethyl-3-methyl-4-(l-methyl-3-pyrrolyl)-3H-1,3-
benzodiazepine;
4,5-dihydro-2-ethyl-3-methyl-4-(2-thiazolyl)=3H-1,3-
benzodiazepine;
4,5~dihydro-2-ethyl-3-methyl-4-(4~thiazolyl)-3H-1,3-
benzodiazepine;
4,5~dihydro~2-ethyl-3-methyl-4-(5-thiazolyl)-3H-1,3~
benzodiazepine;
2-cyclopropyl~-4,5-dihydro-3-methyl-4-(3-methyl-2-thienyl)-
3H-1,3-benzodiazepine;
3-benzyl-4,5-dihydro-2-ethyl-4-(2-thienyl)-3H-1, 3-
benzodiazepine;
4,5-dihydro-2-(4-fluorophenyl)-3-methyl-4- (4-pyridinyl) -
3H-1,3~benzodiazepine;
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4,5-dihydro-2-ethyl-3-methyl-4- (4-pyrazolyl)-3H-1,3-

benzodiazepine;

4,5-dihydro-zZ-ethyl-3-methyl-4- (3-pyrazolyl)-3H-1,3~-
benzodiazepine; and
4,5-dihydro-2-ethyl-4-(2-imidazolyl)-3-methyl~-3H-1,3-

benzodiazepine.

EXAMPLES

The following examples are for illustrative purposes
only and are not to be construed as limiting the invention.

All percentages are by volume, unless otherwise noted.

EXAMPLE 1

N-[2-{2-Methylamino~-2- (2~thienyl)ethyl]l phenyl]-2,2-

dimethylpropanamide

A stirred, chilled (-18°C) solution of 19.3 g of
N-[ (2-methyl) phenyl]-2,2-dimethylpropanamide in 158 ml of
tetrahydrofuran was treated over 43 min with 140 ml of a
1.6M solution of n-butyllithium in hexane, while maintaining
the temperature at or below e°c. Stirring for 2.3 hours
with cooling afforded a suspension. The stirred, cooled
(—6°C) suspension was treated over 13 min with a4 solution of
15.02 g of N-(2-thienylmethylene)methanamine in 30 ml of
toluene. The reaction mixture was stirred with cooling
(1°c) for 1.5 hours, quenched by the addition of 120 ml of

water and concentrated. The concentrate was extracted with
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dichloromethane (2 x 26¢ ml), and the combined extract was
dried over anhydrous sodium sulfate, filtered, and
evaporated to an oil. Preliminary purification of the oil
was achieved by preparative high pressure liquid
chromatography (hereinafter "HPLC") separations utilizing a
Water's Model 58@A High Pressure Liquid Chromatograph
(silica gel; eluting with 10% methanol in ethyl acetate).
The appropriate fractions from each separation were combined
and concentrated to an oil. The purification procedure was
repeated utilizing 5% methanol in ethyl acetate as the
eluent to yield 11.71 g of N-[2-[2-methylamino-2-(2-

thienyl)ethyl]l phenyl]~2,2-dimethylpropanamide as a solid, mp

78.5-82°C.

ANALYSIS:

Calculated for C18824NZOS: 68,32%C 7.64%H 8.85%N
Found: 67.96%C 7.69%H B.74%N

EXAMPLE 2

Z-Amino—Nsmethyl—d\r(2-thieny1)benzeneethanamine

dihydrochloride hemihydrate

A stirred suspension of 11.28 g of N-[2-[2-methyl-
amino-2- (2-thienyl)ethyl] phenyl]=-2,2-dimethylpropanamide in
100 ml of 6N hydrochloric acid was réfluxed under nitrogen
for 8 hours. The mixture was cooled, decanted over crushed
ice and water (20¢ ml), basified by the addition of 50%
sodium hydroxide solution, and extracted with

dichloromethane (3 x 158 ml). The combined extract was
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dried over anhydrous sodium sulfate, filtered, and

concentrated to an oil. The oil was purified by means of
HPLC on a Water's Model 5@0A High Pressure Liquid
Chromatograph (silica gel) utilizing methanol as the eluent.
Concentration of the appropriate fractions yielded 5.96 g of
2-amino-N-methyl-cA - (2-thienyl)benzeneethanamine. A sample
of the product (2 g) in methanol (5 ml) was treated with
ethereal hydrogen chloride and a solid was precipitated by
further dilution with anhydrous ether. Recrystallization
from absolute ethanol gave 2.12 g of 2-amino-N=-
methyl-ake(z—thienyl)benzeneethanamine dihydrochloride
hemihydrate, mp 21%—215°C (dec.) .
ANALYSIS:
Calculated for C13H16N28 2HC1°0, SH O:

49.68%C 6.09%H 8.91%N
Found: 49.32%C 5.94%H 8.87%N

EXAMPLE 3

4,5-Dihydro-2,3-dimethyl-4~(2-thienyl)-3H~1,3-benzodiazepine

A stirred solution of 3.06 g of 2-amino-N-methyl-cA-
(2-thienyl)benzeneethanamine (prepared as described in
Example 2) and 12.72 g of triethyl orthoacetate was treated
rapidly with 5 ml of glacial acetic acid. The resulting
solution was refluxed for 8 hours and allowed to stand at
room temperature overnight, The solution was concentrated
on a rotary evaporator and the residual syrup was dissolved

ir 5¢ ml of 18% hydrochloric acid: The solution was washed
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with diethyl ether (2 x 3¢ ml), basified with 18% sodium

hydrexide solution, and extracted with dichloromethane (2 x
5¢ ml). The combined organic phase was dried over anhydrous
sodium sulfate, filtered, and concentrated to an oil which
crystallized under refrigeration. The crystalline product
was purified by HPLC (Water's Associates Prep LC/System
5806A; silica gel; sample applied in dichloromethane; 2%
triethylamine in methanol as the eluent). Concentration of
the appropriate fractions yielded an oil which crystallized
on trituration with hexane. The compound, was isolated,
washed with hexane, and dried in vacuo at room temperature
to afford 2.05 g of 4,5-dihydro-2,3-dimethyl-4~(2-thienyl)-

3H-1,3-benzodiazepine, mp 106.5-188.5°C.

ANALYSIS:
Calculated for ClSHlsNZS: 78.28%C 6.29%H 19.93%N
Found: 76.61%C 6.30%H 10.91%N

EXAMPLE 4

4,5-Dihydro-3-methyl-2-(l-methylethyl)-4-(2-thienyl)-3H-1,3-

benzodiazepine hydrochloride

A stirred solution of 3.45 g of 2—amino—ﬂ—methy1—d\:
(2-thienyl)benzeneethaneamine and 13.34g of trimethyl
orthoisobutyrate was treated rapidly with 3.8 ml of glacial
acetic‘acid. The reaction mixture was refluxed for 8 hours
and cooled to room temperature overnight. The mixture was
coricentrated on a rotary evaporator at 7G°C. After standing

overnight under refrigeration, the residue was dissolved in
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6¢ ml of 1@% hydrechloric acid solution and extracted with
diethyl ether (2 x 5¢ ml). The aqueous phase was basified
with 10% sodium hydroxide solution and extracted with
dichloromethane (2 x 75 ml}. The combined organic phase was
dried over anhydrous sodium sulfate, filtered, and
concentrated to an oil. The oil was purified by HPLC
(Water's Associates Prep LC/System 580; silica gel; sample
applied in dichloromethane; methanol as eluent).
Concentration of the appropriate fractions yielded 1.08 g of
4,5-dihydro-3-methyl-2-(l1-methylethyl)-4~(2-thienyl)-
3H-1,3-benzodiazepine as an oil.

The o0il was dissolved in methanol (2 ml) and the
solution was treated with a slight excess of ethereal
hydrogen chloride, followed by dilution with 40 ml of
anhydrous diethyl ether. Upon dilution, separate oil and
ether phases formed. The 0il phase was separated and
triturated with three successive portions of diethyl ether
to afford a semisclid which was recrystallized from
propionitrile to yield 8.54 g of crystalline solid. Work-up
of propionitrile mother liquor afforded an additional @8.24 g
of crystal’- The final propionitrile mother liquor and
combined ethereal phases were concentrated to an o0il which
wads recrystallized from propionitrile to yield an additional
0.11 g of crystals. The three crops of crystals were mixed
together to yield 2.89 of 4,5-dihydro-3-methyl-2-(1-
methylethyl) =4~ (2-thienyl)-3H-1,3-benzodiazepine
hydrochloride, mp 202-205.5°C,
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ANALYSIS:
Calculated for C17H2gN28 HCl: 63.63%C 6.60%H 8.73%N
Found: 63.43%C 6.62%H 8.72%N

EXAMPLE 5

4,5-Dihydro-3-methyl-2-(l-propyl)-4-(2-thienyl)-3H-1,3-

benzodiazepine hydrochloride

A stirred solution of 3.36 g of 2-amino-N-methyl-Ac
(2-thienyl)benzeneethanamine (prepared as described in
Example 2) and 12.89 g of trimethyl orthobutyrate was
treated rapidly with 3.5 ml of glacial acetic acid. The
resulting solution was refluxed for 8 hours, cooled, and
concentrated on a rotary evaporator at 76°C. The residue
was partitioned between 18% hydrochloric acid solution and
diethyl ether. After extraction of the aqueous phase with a
second portion of diethyl ether, the solution was basified
with 128% sodium hydroxide solution and extracted with
dichloromethane (2 x 100 ml).

The combined organic phase was dried over anhydrous
sodium sulfate, filtered, and concentrated to an oil. The
0oil was purified by HPLC (Water's Associates Prep LC/System
500; silica gel; and eluted with methanol followed by 2%
triethylamine in methanofl. Concentration of the
appropriate fractions yielded 2.85 g of 4,5-dihydro-3-
methyl-2-(l-propyl)=-4-(2~-thienyl)-3H~1,3-benzodiazepine as

an oil.

U ——
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The o0il was dissolved in diethyl ether and treated
with ethereal hydrogen chloride. The resulting precipitate
was triturated with diethyl ether until solidification was
complete, isolated by vacuum filtration, and dried in vacuo
at 48°C. Recrystallizion from acetonitrile yielded 2.21 g
of 4,5-dihydro-3-methyl-2-(l-propyl)-4~(2-thienyl)-3H-1,3~

benzodiazepine hydrochloride, mp 222-223.5°C.

ANALYSIS:

Calculated for € . H, N S.HCl: 63.63%C  6.60%H 8.73%N

Found: 63.49%C  6.60%H 8.75%N
EXAMPLE 6

N-[2-[{2- (Methylamino)-2-(3-thienyl)ethyl]phenyl]-2,2-

dimethylpropanamide

To a chilled, solution (-58°C) of 19.13 g of

2,2-dimethyl-N-[ (2-methyl) phenyl}propanamide in 268 ml of

tetrahydrofuran was added, dropwise over 1.5 hours, 88 ml of

a 2.5 M solution of n~butyllithium in hexane. Upon
SR completion of the addition, the resultant solution was
«+''+ stirred for 2 hours with cooling, A solution of 15.0 g of

. 3-thiophene-carboxaldehyde methylimine in 30 ml of toluene,

was then added, dropwise over 15 minutes, to the cooled
solutien. Upon completion of the 3-thiophene-
carboxaldehyde methylimine addition, the reaction mixture
was stirred for 26 minutes at Goc; quenched by the addition
of 308 ml of water, concentrated, and extracted with

dichloromethane. The combined extract was dried over

b T
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anhydrous magnesium sulfate, filtered, and concentrated to
an oil. HPLC of the oil (Water's Associates Prep LC/System
580; silica gel; methanol as the eluent) afforded a
semipurified product which was subsequently chromatographed
under otherwise identical conditions utilizing ethyl
acetate, followed by methanol as eluents. Concentration of
the appropriate fractions and trituratien with hexane
yielded 18.0 g of N-[2-[2-(methylamino)-2-(3-thienyl)ethyl]-

phenyl}-2,2~-dimethylpropanamide, mp 81-84°¢.

ANALYSIS:
Calculated for C18H24NZOS: 68.32%C 7.64%H 8.85%N
Found: 68.25%C 7.75%H 8.71%N

EXAMPLE 7

2-Amino-N-methyl-A - (3-thienyl)benzeneethanamine

A solution of 11.0 g of N-[2-[2-(methylamino)-2-
(3-thienyl)ethyl] phenyl-2,2-dimethylpropanamide in 158 ml of
6N hydrochloric acid was refluxed for 8 hours. The solution
was then decanted into an ice-water mixture (56¢ ml) and
basified with 50% sodium hydroxide solution. The aqueous
mixture was extracted with dichloromethane, dried over
anhydrous magnesium sulfate and concentrated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 500, silica gel, methanol
eluent). Concentration of the appropriate fractions yielded
3.21 g of 2-amino-N—methy1-dL-(3-thienyl)benzeneethanamine

as an oil.

T
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ANALYSIS:
Calculated for C13H16N25: 67.20%C 6.94%H 12.06%N
Found: 67.17%C 6.93%H 11.84%N
EXAMPLE 8

4,5-Dihydro-2,3~-dimethyl-4-(3-thienyl)-3H-1,3-benzodiazepine

A solution of 6.50 g of 2-amino-N-methyl-o{~(3-
thienyl)benzeethanamine and 15.5 ml of triethyl orthoacetate
was treated with glacial acetic acid (9 ml). After
refluxing for eight hours, the volatile components were
removed at 78°C on a rotary evaporator, The residual oil
was decanted into an ice-water mixture and basified with 10%
sodium hydroxide solution. The agueous mixture was
extracted with dichloromethane and the organic phase was
dried over anhydrous magnesium sulfate and concentrated to
an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 50@, silica gel, elution
with 2% triethylamine in methanol). Concentration of the
appropriate fractions afforded a solid which was triturated
with hexane and dried in vacuo at 58°C to yield 3.79 g of
4,5-dihydro-2,3-dimethyl-4-(3-thienyl)-3H-1,3-

benzodiazepine, mp 113-117°,

ANALYSIS:
Calculated for C15H16N25= 70.27%C 6.29%H 16.938N

Wikers doa AV
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EXAMPLE 9

4,5-Dihydro-2-ethyl-3-methyl-4-(2-thienyl)-3H-1,3-

benzodiazepine hydrochloride

A stirred solution of 2.47 g of 2-amino-N-methyl-oX-
(2-thienyl)benzeneethanamine and 11.21 g of triethyl
orthopropionate was treated rapidly with glacial acetic acid
(4 ml). The solution was refluxed for 5 hours, allowed to
stand overnight at room temperature, and concentrated on a
rotary evaporator. A solution of the residual oil and 10%
hydrochloric acid (50 ml) was extracted with ether (2 x 540
ml), basified with 10% sodium hydroxide solution and
extracted with dichloromethane (2 x 56 ml). The combined
organic phase was dried over anhydrous sodium sulfate,
filtered, and concentrated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 588, silica gel, sample
applied in dichloromethane, and eluted with 2% triethylamine
in methanol). Concentration of the appropriate fractions
yielded 4,5-dihydro-2-ethyl-3-methyl-4-(2~-thienyl)-3H~-1,3-
benzodiazepine as an oil. The oil was solubilized in 38 ml
of anhydrous diethyl ether and treated with excess ethereal
hydrogen chloride to precipitate the corresponding
hydrochloride salt. The precipitate was washed with ether,
isolated by vacuum filtration, washed again with ether and
dried in vacuo at 48°C over sodium hydroxide pellets to give
1.86 g of 4,5-dihydro-2-ethyl-3-methyl-4-(2~thienyl)-

3H-1,3-benzodiazepine hydrochloride, mp 216-219°C.
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ANALYSIS:
Calculated for c16H18N2S HCl: 62.63%C 6.24%H 9,.13%N

Found: 62.24%C 6.24%H 9.02%N

EXAMPLE 190

4,5-Dihydro-3-methyl-2-(l-propyl)-4-(3-thienyl)-3H-1,3-

benzodiazepine

A solution of 4.80 g of 2-amino-N-methyl-o (3-
thienyl)benzeneethanamine and 18.35 ml of trimethyl
orthobutyrate was treated with 6.90 ml of glacial acetic
acid. After refluxing for 8 hours, the volatile components
werg removed on a rotary evaporator. The residual oil was
acidified with 10% hydrochloric acid solution, and extracted
with diethyl ether (2 x 100 ml). The aqueous layer was
basified with 10% sodium hydroxide solution, and extracted
with dichloromethane (3 x 168 ml). The organic phase was
dried over anhydrous sodium sulfate, filtered, and
evaporated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System S5@0A, silica gel, elution
with 2% triethylamine in methanol). Concentration of the
appropriate fractions yielded an oil which solidified under
refrigeration. Trituration of the solid with hexane
afforded granular crystals which were collected, washed with
hexanes,; and dried in vacuo to yield 4.8 g of
4,5-dihydro-3-methyl-2~(l-propyl)-4-(3-thienyl)-3H-1,3~

benzodiazepine, mp 44.5-46.5°¢,
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ANALYSIS:
Calculated for C17HZZNZS: 71.78%C 7.29%H 9,.85%N
Found: 71.65%C 6.94%H 9.92%N

EXAMPLE 11

4,5-Dihydro-3-methyl-2- (1-methylethyl)-4-(3-thienyl)-3H-

1,3-benzodiazepine hydrochloride monohydrate

A solution of 4.78 g of 2-amino-N-methyl-oX{- (3~
thienyl)benzeneethanamine and 16.77 g of trimethyl
orthoisobutyrate was treated with glacial acetic acid (6.87
ml). After refluxing for 8 hours, the volatile components
were removed on a rotary evaporator. The residual oil was
acidified with 16% hydrochloric acid aqueous solution and
extracted with diethyl ether (2 x 1¢# ml). The aqueous
solution was basified with 10% sodium hydroxide aqueous
soluton to a pH of 12, and extracted with dichloromethane (3
x 180 ml). The combined di¢chloromethane layers were washed
with 160 ml of water, dried over anhydrous sodium sulfate,
and concentrated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 5@@A; silica gel; elution
with 2% triethylamine/methanol). Concentration of the
appropriate fractions yielded 4,5-dihydro-3-methyl-2-(1-
methylethyl)-4-(3-thienyl)-3K-1,3-benzodiazepine. The oil
was converted to the corresponding hydrochloride salt which
was triturated with ether to yield 2.90 g of

4,5~dihydro-3~-methyl-2-(l-methylethyl)=-4-(3-thienyl)-3H-
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1,3-benzodiazepine hydrochloride monohydrate, mp 119-122°¢C.

ANALYSIS:
Calculated forCl7H2gNZS HC1 H20:

68.24%C 6.84%H 8.27%N
Found: 606.20%C 6.59%H 8.31%N

EXAMPLE 12

4,5-Dihydro-3-methyl-2-phenyl-4-(3-thienyl)-3H-1,3~

benzodiazepine hydrochloride

A solution of 6.50 g of 2-amino-N-methyl-X- (3-
thienyl)benzeethanamine and 14.5 ml of trimethyl
orthobenzoate was treated with glacial acetic acid (5. ml).
After refluxing for eight hours, the volatile components
were removed at 7¢°C on a rotary evaporator., The residual
0il was decanted into an ice-water mixture and basified with
10% sodium hydroxide solution. The aqueous mixture was
extracted with dichloromethane and the organic phase was
dried over anhydrous magnesium sulfate, filtered, and
concentrated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 58083, silica gel, eluted
with methanol). Concentration of the appropriate fractions
yielded 4,5~dihydro-3-methyl-2-phenyl-4-(3-thienyl)-
3H-1,3-benzodiazepine as an oil, The oil was dissolved in
methanol and treated dropwise with ethereal hydrogen
chloride to precipitate the corresponding hydrochloride

salt. The salt was collected by vacuum filtration, washed
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with ether, and dried overnight under vacuum to yield 4.49 g

of 4,5-dihydro-3-methyl-2~phenyl-4-(3-

o
thienyl)-3H-1,3-benzodiazepine hydrochloride, mp 266-269 C.

; ANALYSIS:
] -

z Calculated for C, H,  N,S"HCl: 67.68%C 5.40%H 7.90%N
] Found: 67.26%C  5.46%H 7.78%N

EXAMPLE 13

4,SfDihydro—2-ethy1-3~methyl-4-(3-thienyl)—3H—l,3—benzodiaze

pine hydrochloride

A solution of 6.08 g of 2-amino-N-methyl-c&- (3-
thienyl)benzeneethanamine and 10 ml of triethyl
*«+1  orthopropionate, was treated with 8 ml of glacial acetic

7', acid, After refluxing for eight hours, the volatile

. .« components were removed At 76°C on a rotary evaporator. The

.+ residual oil was decanted into an ice-water mixture anﬁ

‘ basified with 1#% sodium hydroxide solution., The aqueous
mixture was extracted with dichloromethane and the organic
phase was dried over anhydrous magnesium sulfate, filtered,
and concentrated to provide 4,5-dihydro-2-ethyl-3-

*'" methyl-4~(3-thienyl)-3H~1,3-benzodiazepine as an oil.

oo Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 580A, silica gel,

¢+, utilizing with 2% triethylamine in methanol as the eluent).

‘:.hf Concentration of the appropriate fractions vyielded an oil

which was dissolved in methanol and treated dropwise with

ethereal hydrogen chloride. The resultant precipitate was
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washed with ether and dried in vacuo to yield 3.89 g of
4,5-dihydro-2-ethyl-3-methyl-4-(3-thienyl)-3H-1,3-

benzodiazepine hydrochloride, mp 242-244°cC.

ANALYSIS:

Calculated for C16H18N283HC1: 62.63%C 6.24%H 9,13%N

Found: 62.71%C 6.26%H 9.06%N
EXAMPLE 14

N-[2-[2-(Methylamino)-2-(3-methyl-2-thienyl)ethyl] phenyl]-

2,2~dimethylpropanamide

A chilled solution (-6°C) of 76.8 g of 2,2-dimethyl-N-
[(2-methy1)pheny1]pr@panamide in 600 ml of tetrahydrofuran
was treated dropwise over 1.25 hours with 344 ml of a 2.5 M
solution of n-butyllithium in hexanes. After the addition
was complete, the resultant solution was stirred for 2 hours
with cooling and then was treated dropwise over 28 minutes,
with a solution of 6.8 g of 3-methyl-2-thiophene=
carboxaldehyde methylimine in 30 ml of toluene. After the
addition was complete, the mixture was stirred for an
additional 28 minutes. The reaction was quenched by the
rapid addition of water. After concentration to remove the
organic solvents, the residual eil-water mixture was
extracted with dichlotomethSne} The combined organic phase
was dried over anhydrous magnesium sulfate, filtered, and
concentrated to an cil.

Purification was accomplished by preparative HPLC

(Water's Associates Prep LC/System 50@, silica gel, eluted




-~ e e o=

"o

“ = o
. e e -

EXY

- 40 -~
with ethyl acetate). Concentration of the appropriate

fractions afforded an oil which was further purified by
preparative HPLC to yield 76 g of
N-[2~[2-(methylamino)-2-(3-methyl-2-thienyl)ethyl] phenyl]~-

2,2-dimethylpropanamide as an c¢il.

ANALYSIS:
Calculated for C19H26N208: 69.05%C 7.93%H B.48%N
Found: 68.80%C 7.80%H B.13%N

EXAMPLE 15

2-Amino-N-methyl-X - (3-methyl-2-thienyl)benzeneethanamine

A solution of 35.8 g of N-[2-[2-(methylamino)=-2-(3-
methyl-2-thienyl)ethyl]phenyl]-2,2-dimethylpropanamide in
600 ml of 6N hydrochloric acid was refluxed for 8 hours.

The solution was then decanted into an ice-water mixture and
basified with 5¢% sodium hydroxide solution. The aqueous
mixture was extracted with dichloromethane (2 L), dried over
anhydrous magnesium sulfate and concentrated to an oil,

Purification was accomplished by preparative HPLC
(Watér's Associates Prep LC/System 5@PA, silica gel, eluted
with methanol). Concentration of the appropriate fractions
yielded 6.42 g of 2-amino~-N-methyl-e&: (3-methyl-2-thienyl)-
benzeneethanamine as an oil.

ANALYSIS:
Calculated for C B _N_S: 68.25%C  7.36%H 11,37%N

14718 2
Found: 68.35%C 7.26%H 11.35%N
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EXAMPLE 16

4,5-Dihydro-2,3~-dimethyl-4-(3-methyl-2-thienyl)-3H-1,3-

benzodiazepine hydrochloride monchydrate

A solution of 4.42 g of 2-amino-N-methyl-CX-(3-
methyl-2-thienyl)benzeneethanamine and 10 ml of triethyl
orthoacetate was treated with glacial acetic acid (8 ml).
After refluxing for eight hours, the volatile components
were removed at 76°C on a rotary evaporator. The residual
0il was decanted into an ice-water mixture and basified with
19% sodium hydroxide solution. The aqueous mixture was
extracted with dichlorémethane, dried over anhydrous
maghesium sulfate and concentrated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 50¢, silica gel, eluted
with 2% triethylamine in methanol)., Concentration of the
appropriate fractions yielded 4,5-dihydro=2,3-dimethyl-4-
(3-methyl-2-thienyl)-3H-1,3-benzodiazepine as an oil. The
corresponding hydrochloride salt was made by dissolving the
oil in methanol and treating with ethereal hydrogen
chloride. After diluting with anhydrous ether, a
precipitate separated. The solid was collected and dried
overnight at 48°C under vacuum to yield
2.52 g of 4,5~dihydro-2,3-dimethyl-4- (3-methyl-2-thienyl)-
3H-1,3~-benzodiazepine hydrochleride monohydrate, mp

14p-142%C.
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ANALYSIS:
Calculated for C16H18N2S HC1 H20:
59.14%C 6.51%H 8.628%N
Found: 59.36%C 6.25%H 8.56%N

EXAMPLE 17

4,S—Dihydro-2—ethy1-3-methyl-4—(3-methy1—2—thienyl)—3H-

1,3-benzodiazepine hydrochloride monohydrate

A stirred solution of 2.94 g of 2-amino-N-methyl-2&~
(3—methy1-2—thienyl)benzeneethanamine and 12.58 g of
triethyl orthopropionate was treated rapidly with glacial
acetic acid (4.¢ ml). The solution was refluxed for 8
hours, cooled to room temperature and concentrated on a
rotary evaporator at 86°C. The residue was slurried with
ether and treated with 50 ml of 18% hyrochloric acid
solution. The aqueous phase was washed with ether, basified
with 10% sodium hydroxide solution (6f ml), and extracted
with dichloromethane (2 x 50 ml). The combined organic
phase was dried over anhydrous sodium sulfate, filtered and
concentrated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 580A; silica gel; sample
applied in dichloromethane (20 ml); elution with 2%
triethylamine in methanol. Concentration of the appropriate
fractions yielded 4,5-dihydro-2-ethyl-3-methyl~4-(3-methyl-
2-thieny1)—3H‘1,3;benzodiazepine as an oil. The oil was

dissolved in methanol (5 ml) and ether (2 ml), and the
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resulting solution treated with a slight excess of ethereal
hydrogen chloride. Further dilution with ether precipitated
the corresponding hyrochloride salt. The precipitate was
isolated by vacuum filtration, washed twice with ether, and
dried in vacuo at 48°C to yield 1.9 g of
4,5-dihydro-2-ethyl-3-methyl-4-(3-methyl-2-thienyl)-3H-1,3-
benzodiazepine hydroch’oride monohydrate, mp 185-206°C.
ANALYSIS:
Calculated for C17H26N25'HC1°H20;

60.25%C  6.84%H 8.27%N

Found: 60.15%C 6.88%H 8.46%N

EXAMPLE 18

4,5-Dihydro-3-methyl-2-(l1-methylethyl)-4-(3-methyl-2-

thienyl)-3H-1,3-benzodiazepine hydrochloride

A solution of 5.86 g of 2-amino-N-methyl—a}(3-methyl-
2-thienyl)benzeneethanamine and 19.56 g of trimethyl
orthoisobutyrate was treated rapidly with 7.94 ml of glacial
acetic acid. The solution was refluxed for 8 hours under
nitrogen and concentrated on a rotary evaporator at ap°c.
The residual oil was acidified with 10% hydrochloric acid
solution and extracted with ether (3 x 182 ml). The agueous
phase was basified with 18% sodium hydroxide solution and
extracted with dichloromethane (3 x 160 ml). The organic
phases was dried over anhvdrous sodium sulfate, filtered and
concentrated to an oil, Purification was accomplished by

HPLC (Water's Associates Prep LC/System 5002, silcia gel,
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utilizing methanol followed by 2% triethylamine in methanol
as successive eluents), Concentration of the appropriate
fractions yielded 1.88 g of 4,5-dihydro~3-methyl-2-
(1-methylethyl)~4~ (3-methyl-2-thienyl)~3H-1,3-benzodiazepine
as an oil. The o0il was treated with ethereal hydrogen
chloride and the resulting precipitate was triturated with
ether to yield 1.82 g of 4,5-dihydro-3-methyl~2-(1-
methylethyl)~4~-(3-methyl-2-thienyl)-3H-1,3-benzodiazepine

hydrochloride, mp 246.5-241.0°C.

ANALYSIS:
Calculated for C18H22N28.HC1: 64,558%C 6.92%H 8.37%N
Found: 64,28%C 6.96%H 8.27%N

EXAMPLE 19

4,5-Dihydro-3-methyl-4-(3-methyl-2-thienyl)-2-phenyl-

3H-1,3-benzodiazepine hydrochloride

A stirred solution of 2.19 g of 2~amino-N-methyl--
{3-methyl-2-thienyl)benzeneethanamine and 9.88 g of
trimethyl orthobenzoate was treated rapidly with 2,4 ml of
glacial acetic acid, and heated under reflux for 8 hours.
The solution was concentrated at 75°C on a rotary evaporator
(vacuum pump) to a syrup. The syrup was then partioned
between 18% hydrochloric¢ acid solution (5¢ ml) and ether.
The aqueous phase was extracted again with ether, basified
with 1P% sodium hydroxide solution (60 ml) and extracted
with dichloromethane (2 x 120 ml). The combined organic

phase was dried over anhydrous sodium sulfate, filtered, and
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concentrated to an oil. The o0il was purified by preparative

HPLC (Water's Associates Prep LC/System 5@¢8a, silica gel,
samrple applied in dichloromethane, 2% triethylamine in
methanol as the eluent). Concentration of the appropriate
fractions yielded 2.70 g of 4,5-dihydro-3-methyl-4-
(3-methyl-2-thienyl)-2-phenyl-3H-1,3-benzodiazepine as an
oil.

A soluation of the 6il and methanol (5 ml) was treated
with a slight excess of ethereal hydrogen chloride. Further
dilution with ether precipitated the corresponding
hydrochloride salt., The precipitate was isolated and dried
in vacuo at 40°C to yield 2,13 g of 4,5-dihydro-3-methyl-
4~ (3-methyl-2-thienyl)-2-phenyl-3H-1,3~benzodiazepine
hydrochloride, mp 221-224%,

ANALYSIS:
Calculated for: C21H2QN25.HCl: 68.37%C  5.74%H 7.59%N
Found: 67.95%C 6.01%H 7.57%N

EXAMPLE 2¢

N—[Z-[Z-(Methylamino)-z-fz-pyr}dinyl)ethyl]phenyl]-z,z—

dimethylpropanamide

A chilled solution (=5°C) of 38.26 g of
2,2-dimethyl-N-[ (2-methyl) phenyl] propanamide in 388 ml of
tetrahydrofuran was treated dropwise over 1.25 hour with 176
ml of a 2.5 M solution of n-butyllithium in hexanes. After
the addition was complete, the resultant solution was

stirred for 2.5 hours with coolind and then was treated
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dropwise over 15 minutes with a solution of 28.84 g of
2-pyridinecarboxaldehyde methylimine in 68 ml of toluene.
The solution was stirred for an additional 15 minutes,
quenched by the rapid addition of water (250 ml), and
concentrated. The residue was extracted with
dichloromethane (758 ml). The organic phase was dried over
anhydrous magnesium sulfate, and concentrated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 560, silica gel, elution
with methanol). <Concentration of the appropriate fractions
yielded an oil which was further purified by preparative
HPLC until free of impurities to yield 18 g of
"""y N-[2-[2-(methylamino)~2-(2-pyridinyl)ethyl] phenyl]-2,2-

: .+ dimethylpropanamide as an oil.

.i..' ANALYSIS:

Calculated for C19H25N30: 73.28%C 8.09%H

Found: 72.84%C 7.89%H

EXAMPLE 21

2-Amino-N—methyl-°k—(2-pyridinyl)benZeneethamamine

A solution of 8.0 g of N-[2-{2~(methylamino)-2~(2-

pyridinyl)ethyl)phenyl]-2,2-dimethylpropanamide in 188 ml of
¢ 6N hydrochloric acid was refluxed for 8 hours. The solution
wds ‘then decanted into ice-water (250 ml) and basified with
5¢% sodium hydroxide solution. The aqueous mixture was
extracted with dichloromethane (500 ml), dried over

anhydrous magnesium sulfate and concentrated to an oil,

i
:
i
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Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 580, silica gel, elution
with methanol). Concentration of the appropriate fractions
yielded 2.5 g of 2-amino-N-methyl-/&< (2-pyridinyl)-

benzeneethanamine as an oil.

ANALYSIS:
Calculated for C14H17N3: 73.98%C 7.54%H
Found: 73.74%C 7.54%H

EXAMPLE 22

4,5-Dihydro-2,3-dimethyl-4-(2-pyridinyl)-3H-1,3-benzodiazepi

ne hemihydrate

A solution of 8.88 g of 2-amino-N-methyl-A - (2~
pyridinyl)benzeneethanamine and 36 ml of triethyl
orthoacetate was treated with glacial acetic aecid (12 ml).
After refluxing for eight hours, the volatile components
were removed at 78°C on a rotary evaporator. The residual
0il was decanted into an ice~water mixture and basified with
12% sodium hydroxide solution: The aqueous mixture was
extracted with dichloromethane, dried over anhydrous
magnesium sulfate and concentrated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System, silica gel, eluted with
2% triethylamine in methanol). Concentration of the
appropriate fractions afforded an oil which solidified on
standing. The solid was recrystallized from acetonitrile to

yield 2.19 g of 4,5-dihydro-2,3-dimethyl-4-(2-pyridinyl)-
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3H-1,3-benzodiazepine hemihydrate, mp 123-125°C.

ANALYSIS:
Calculated for C16H17N3 0.5H20: 73.90%C 6.97%H
Found: 74.38%C 6.93%N

EXAMPLE 23

4,5-Dihydro-2-ethyl-3~methyl-4- (2-pyridinyl)=-3H-1,3-

benzodiazepine dihydrochloride monohydrate

A solution of 5.8 g of 2-amino-N-methyl-oA-
pyridinyl)benzeneethanamine and 13.3 ml of triethyl
orthoproprionate was treated with 8 ml of glacial acetic
acid., After refluxing for eight hours, the volatile
components were removed at 78°C on a rotary evaporator. The
residual oil was decanted into an ice-water mixture and
basified with 1#% sodium hydroxide solution. The aqueous
mixture was extracted with dichloromethane, and the organic
phase was filtered, drieéd over anhydrous magnesium sulfate,
and concentrated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 50@, silica gel, elution
with 2% triethylamine in methanol). Concentration of the
appropriate fractions afforded 4,5-dihydro-2-ethyl~-3-
methyl-4-{2-pyridinyl)-3H-1,3-benzodiazepine as an oil. The
0il was dissolved in methanol and treated with ethereal
hydrogen chloride. Dilution with Giethyl ether precipitated
the corresponding hydrochleride salt. The salt was

collected and dried in vacuo to yield 3.18 g of

&
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4,5-dihydro-2-ethyl-3-methyl-4-(2-pyridinyl)-3H-1,3-
benzodiazepine dihydrochloride monohydrate, mp 235 - 24¢°c.
ANALYSIS:

Calculated for

Cy,HygN3 " 2HCI"H,0: 57.28%C  6.50%H 11.79%N
Found: 57.72%C 6.32%H 11.79%N
EXAMPLE 24

4,5-Dihydro-3-methyl-2-phenyl-4-(2-pyridinyl)-3H-1,3~

benzodiazepine dihydrochloride hydrate (4:1)

A solution of 3.5 g of 2-amino-N-methyl-cA2-
pyridinyl)benzeneethanamine and 14 ml of trimethyl
orthobenzoate was treated with 8 ml of glacial acetic acid.
After refluxing for eight hours, the volatile components
were removed at 7g°C on a rotary evaporator. The residual
0il was decanted into an ice-water mixture and basified with
10% sodium hydroxide solution. The agueous mixture was
extracted with dichloromethane and the organic phase was
dried over anhydrous magnesium sulfate, filtered, and
concentrated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 5080, silica gel, elution
with 2% triethylamine in methanol). Concentration of the
appropriate fractions afforded an oil which was dissolved in
methanol and treated with ethereal hydrogen chloride.
Dilution with diethyl ether precipitated the hydrochloride

salt. The salt was collected by vacuum filtration and dried



[N TR

P

IR TR TR R L T R TR Ly X A 1 LI Y YR T HTTH T ]

P E T T W S DGt LS R | f ok ] b R R

iy
-

Y

LL0EN

-

Mmoo wa

- 50 -
in vacuo to yield 1.42 g of 4,5-dihydro-3-methyl~2-phenyl-
4- (2-pyridinyl)-3H-1,3-benzodiazepine dihydrochloride
hydrate (4:1), mp 244-247°¢.
ANALYSIS:
Calculated for C21H19N3.2HC1.0.25H20:

64.51%C 5.54%H 10.75%N

Found: 64,.46%C 5.64%H 10.50%N

EXAMPLE 25

N-Acetyl—z—amino-N—me;hyl—o&:(2—pyridiny1)benzeneethanamine

A solutien of 4.5 g of 2—amino—N-methy1~d&r2—
pyridinyl)benzeneethanamine in 68 ml of potassium hydroxide
dried pyridine was thoroughly chilled and treated dropwise
with 3.8 ml of acetic anhydride. After stirring overnight
at room temperature, the reaction mixture was basified with
19% sodium hydroxide solution and extracted with
dichioromethane, The erganic phase was dried over magnesium
sulfate, vacuum filtered, and concentated to an oil, which
solidified on standing.

The solid was recrystallized from acetonitrile and
dried for 6 hours at 6¢°C under vacuum to yield 2.96 g of
N-acetyl-2-amino~N-methyl-oX-(2-pyridinyl)benzeneethanamine,
mp 103-187°cC.

ANALYSIS:
Calculated for C . _H, N._O: 71.34%C 7.11%H 15.60%N

167193
Found: 71.01%C 7.83%H 15.42%N
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EXAMPLE 26

- N-[2-[2-(N~Acetyl-N-methyl)amino-2-(2-pyridinyl)ethyl]-

phenyll acetamide

A chilled solution of 4.5 g of 2-amino—N-methylﬂ9(-
(2-pyridinyl)benzeneethanamine in 68 ml of potassium
hydroxide dried pyridine was treated dropwise with 6 ml of
acetic anhydide. After stirring overnight at room
temperature, the reaction mixture was basified with 10%
sodium hydroxide solution and extracted with
dichloromethane. The organic phase was dried over anhydrous
magnesium sulfate, vacuum filtered, and concentrated to a
solid. The solid was recrystallized from acetonitrile and

dried for 6 hours at 60°C under vacuum to yield 3.52 g of
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N-[2-[2-(N-acetyl-N-methyl)amino-2-(2-pyridinyl)ethyl]-

phenyl]} acetamide, mp 121-124°C.

ANALYSIS:
Calculated for C18H21N302: 69.43%C 6.80%H 13.50%N
Found: . 69.33%C 6.76%H 13.50%N

EXAMPLE 27

N-[2-[2- (Methylamino)-2-(3-pyridinyl)ethyl] phenyl]-2,2-

dimethylpropanamide

A stirred, chilled (-5°C) solution of 57.38 g of
"~ ¢« N-(2-methylphenyl)-2,2-dimethylpropanamide and 680 ml of
tetrahydrofuran was treated dropwise over 1.25 hour with 264
ml of 2.5 M n-butyllithium in hexane during which time the

temperature did not exceed +3% (dry nitrogen atmosphere).
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The resultant solution was stirred for 35 min. with cooling
and was then treated dropwise over 39 min. with a solution
of 39.21 g of 3-pyridinecarboxaldehyde methylimine and 96 ml
of toluene (temperature maintained below +3°C). After
stirring at 2°C for 15 min. the solution was quenched by the
addition of water (268 ml) and concentrated. The residue
was extracted with dichoromethane (2 x 266 ml). The
combined organic phase was dried over anhydrous sodium
sul fate, filtered, and concentrated to an oil (117.4 g).
Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 5080A, silica gel, sample
applied in dichloromethane, eluted with methanol).
Concentration of the appropriate fractions yielded an oil.
A solution of the oil and diethyl ether was filtered, and
the filtrate was concentrated to give 14.6 g of crude
product. The crude product was purified by preparative HPLC
(sample applied to the silica gel columns in 25 ml of
dichlo_ omethane, eluted first with ethyl acetate followed by
elution with 1¢% methanol in dichloromethane). The
appropriate fractions were combined and concentrated to an
oil (106.6 g) which crystallized on trituration with hexane.
The solid was isolated, washed with hexane, and dried in
vacuo at ambient temperature to afford 9.24 g of
N-[2-[2-(methylamino)}-2-(3-pyridinyl)ethyl]phenyl}~-2,2~-
dimethylpropanamide, mp 91.5-96°¢,
ANALYSIS:
Calculated for C . _H__N_,O: 73.28%C 8.09%H

1972573
Found: 72.75%C 7.943%H
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EXAMPLE 28

2-Amino-N-methyl-X -~ (3-pyridinyl)benzeneethanamine

A stirred solution of 7.13 g of N-[2-[2~(methylamino)-
2-(3~pyridinyl)ethyl]l phenyl]-2,2-dimethylpropanamide in 9¢
ml of 6N hydrochloric acid was refluxed for 5.5 hours and
then allowed to stand overnight at room temperature. The
solution was decanted over crushed ice, diluted with water
(260 ml) and basified with 508% sodium hydroxide solution.
The mixture was extracted with dichloromethane (3 x 15¢ ml)
and the combined, organic phase was dried over anhydrous
sodium sulfate, filtered, and concentrated to an oil. The
0il was purified by preparative HPLC (Water's Associates
Prep LC/System 500A, silica gel, sample applied in
dichloromethane, eluted with 2% triethylamine in methanol).
Concentration of the appropriate fractions yielded 4.69 g of

2-amino-N-methyl—X - (3-pyridinyl)benzeneethanamine as an

oil.

ANALYSIS:

Calculated for C14H17N3: 73.98%C 7.54%H
Found: 73.82%C 7.49%H

EXAMPLE 29

4,5-Dihydro-2-ethyl-3-methyl-4-(3-pyridinyl)~3H-1,3~

benzodiazepine

A stirred solution of 4.47 g of 2-amino-N-methyl-oX -

(3-pyridinyl)benzeneethanamine and 26.8 g of triethyl
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orthopropionate was treated rapidly with glacial acetic acid

(4.4 ml). After refluxing for 7 hours with exclusion of
moisture, the solution was concentrated on a rotary
evaporator. The residual syrup was dissolved in 10%
hydrochloric acid (102 ml) and the solution was extracted

"with diethyl ether (2 x 1206 ml). The aqueous phase was
basified with 10% sodium hydroxide solution and the turbid
mixture was extracted with dichloromethane (2 x 16¢ ml).
The organic phase was dried over anhydrous sodium sulfate,
filtered, and concentrated to an oil.

Purification was accomplished by preparative HPLC
(silica gel, sample applied in dichloromethane, eluted with
2% triethylamine in methanol). Concentration of the
appropriate fractions and trituration with hexane afforded

‘ﬂ:'2.51 g of 4,5-4ihydro-2-ethyl-3-methyl~4- (3-pyridinyl)-

T 4

"&:33—1,3—benzodiazepine, mp 72-75%C.

ANALYSIS:
Calculated for C17H19N3: 76.95%C 7.22%H
Found: 77.16%C 7.22%H

EXAMPLE 30

xS 4,5-Dihydro-2,3-dimethyl-4- (3-pyridinyl)-3H-1,3-

ThAE

benzodiazepine

A stirred solution of 2.5 g of 2-amino-N-methyl-oX-(3-
pyridinyl)benzeneethanamine and 16.71 g of triethyl
orthoacetate was treated with 2.5 ml of glacial acetic acid.

After refluxing for eight hours, the volatile components

bty XL
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were removed at 78°C on a rotary evaporator. The residual

syrup was dissolved in 10% hydrochloric acid (12¢ ml) and
the solution was extracted with ether. The agqueous phase
was basified with 16% sodium hydroxide solution and
extracted with dichloromethane (2 x 70 ml). The combined
organic phase was dried over anhydrous sodium sulfate,
filtered, and concentrated to an oil.

Purification was accomplished by HPLC (Water's
Associates Prep LC/System 5@@A, silica gel, oil applied in
dichloromethane, eluted with 2% triethylamine in methanol).
Concentration of the appropiate fractions yielded an oil
which was dissolved in diethyl ether, filtered to remove a
trace of insoluble material, and concentrated until most of
the ether was removed. The residual o0il was seeded with
crystals obtained from a previous synthesis and dried in
vacuo to give 1.32 g of 4,5-dihydro-2,3-dimethyl-4-

(3-pyridinyl)-3H-1,3-benzodiazepine, mp 145-148°C.

ANALYSIS:
Calculated for C16H17N3: 76.46%C 6.82%H
Found: 76.37%C 6.78%H
EXAMPLE 31
; 2-[24(Methy1amino-2—(4—pyridiny1)ethy;]phenyl]-2,2-
dimethyipropanamide

A chilled solution (-5°C) of 95.65 g of
2,2-dimethyl-N-[2-[2~(methylamino)-2-(4-pyridinyl)-

ethyl]phenyl] propanamide in 888 ml of tetrahydrofuran was

& g -
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treated dropwise over 2 hours with 440 ml of a 2.5 M
solution of n-butyllithium in hexanes. After the addition
was complete, the resultant solution was stirred for 2 hours
with cooling, and then was treated dropwise over 20 min.
with a solution of 71.6 g of 4-pyridine carboxaldehyde
methylimine. The solution was stirred for an additional 20
minutes, quenched by the addition of water (3584 ml), and
concentrated. The residue was extracted with
dichloromethane. The organic phase was dried over anhydrous
magnesium sulfate, filtered, and concentrated to an oil,
Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/system 58fA, silica gel, eluted
with ethyl acetate). Concentration of the appropriate
fractions yielded an oil which was further purified by
preparative HPLC until free of impurities, triturated with
hexane, and dried under vacuum to yield
2-[2-[methylamino-2- (4-pyridinyl)ethyl] phenyl]-2,2-
dimethylgropanamide, mp ll4-116°c.

ANALYSIS:
Calculated for C19H25N30: 73.28%C 8.09%H 13.49%N
Found: 73.18%C 8.33%H 13.77%8N

EXAMPLE 32

2-Amino—N-methy1-°(-(4-pyridinyl)benzeneethanamine

A solution of 25 g of N-{2-{2-(methylamino-2- (4~
pyridinyl)ethyl] phenyl]-2,2-dimethylpropanamide in 6N
hydrochloric acid (260 ml) was refluxed for 8 hours. The
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solution was then decanted into an ice-water mixture (8080

ml), basified with 50% sodium hydroxide solution, and the
mixture extracted with dichloromethane (2¢6¢ ml). The
extract was dried over anhydrous magnesium sulfate and
concentrated to an o0il which solidified upon standing.
Purification was accomplished by preparative HPLC

(Water's Associates Prep LC/System 5@fA, silica gel, eluted
with methanol). Concentration of the appropriate fractions
yielded a solid which was triturated with hexane and dried
overnight in vacuo at ambient temperature to yield 13.52 g

of 2-amino-N-methyl-oX - (4-pyridinyl)benzeneethanamine, mp

69-71°C.
ANALYSIS:
Calculated for C,,H _N.: 73.98%C  7.54%H
Found: 73.97%C  7.54%H

EXAMPLE 33

4,5-Dihydro-2,3-dimethyl-4~(4-pyridinyl)-3H-1,3~-

benzodiazepine

A solution of 4.0 g of 2-amino-N-methyl-o (4~
pyridinyl)benzeneethanamine and 18 ml of triethyl
orthoacetate was treated with glacial acetic acid (6 ml).
After refluxing for 8 hours, the velatile components were
removed at 76°C on a rotary evaporator. The residual oil

was decanted into an ice-water mixture, basified with 10%
sodium hydroxide solution, extracted with dichloromethane,
dried over anhydrous magnesium sulfate, and concentrated to

an oil.

C e e
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Purification was accomplished by preparative HPLC

(Water's Associates Prep LC/System 580, silica gel, eluted
with triethylamine in methanol). The appropriate fractions
were combined and concentrated to an oil which solidified
upon standing. The solid was recrystallized from
acetonitrile (18 ml) to yield 2.18 g of
4,5-dihydro-2,3-dimethyl-4-(4-pyridinyl)-3H-
1,3-benzodiazepine, mp 159-161°c.

ANALYSIS:
Calculated for C16H17N3: 76.46%C 6.82%H
Found: 76.58%C 6.59%H

EXAMPLE 34

4,5-Dihydro-2-ethyl-3-methyl-4- (4-pyridinyl)-3H-1,3-

benzodiazepine hemihydrate

A solution of 5.00 g of 2-amino-N-methyl-ci
(4-pyridinyl)benzeneethanamine and triethyl orthopropionate
(24.33 ml) was treated with glacial acetic acid (7.34 ml).
After refluxing for 8 hours, volatile components were
removed at 48°C on a rotary evaporator. The residual oil
was acidified with 18% hydrochloric acid aqueous solution
(75 ml) and extracted with diethyl ether (3 x 1060 ml). The
aqueous phase was basified with 10#% sodium hydroxide
solution and extracted with dichloromethane (3 x 168 ml).
The combined dichloromethane layers were washed with water
(1@ mly, dried over anhydrous sodium sulfate and

concentrated on a rotary evaporator to an oil.
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Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 5@0@A; silica gel; eluted
with 2% triethylamine in methanol). Concentration of the
appropriate fractions afforded an oil, which solidified upon
refrigeration. The solid was triturated with ether, and
dried in vacuo to afford 2.98 g of 4,5-dihydro~2-ethyl-
3-methyl-4-(4-pyridinyl)-3H-~1,3-benzodiazepine hemihydrate,
mp 58-68°C.

ANALYSIS:
Calculated for 017H19N3‘0.5H20:

74.42%C 7.35%H 15.32%N
Found: 75.22%C 7.22%H 15.43%N

EXAMPLE 35

4,5-Dihydro-3-methyl-4~ (3-methyl-2-thienyl)-2-(1-propyl)-3H-

1,3-benzodiazgpine hydrochloride monohydrate

A solutien of 5.6g of 2-amino-N-methyl-oX-(3-methyl-2-
thienyl)benzeneethanamine, 18.82 ml trimethyl erthobutyrate
and 6.8 ml of glacial acetic acid was refluxed for 8 hours
under a nitrogen atmosphere. The solution was concentrated
at 40°C on a rotary evaporator and the residual oil was
acidified with 1¢% hydrochloric acid solution (66 ml) and
extracted with diethyl ether (3 x 79 ml). The acidic
aqueous phase was basified with 10% sodium hydroxide
solution (18f ml) and extracted with diethyl ether (3 x 100
ml). The ethereal phase was dried over sodium

sulfate/magnesium sulfate, filtered and concentrated to an
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0il. Purification was accomplished by HPLC (Wa;er's
Associates Prep LC/System 560A, silica gel, utilizing
methanol followed by 2% triethylamine in methanol as
successive eluents). Concentration of the appropriate
fractions yielded 4,5-dihydro-3-methyl-4-
(3-methyl-2-thienyl)-2-(l-propyl)-3H-1,3-benzodiazepine as
an oil.

The oil was treated with ethereal hydrogen chloride,
and the resultant precipitate triturated with ethyl acetate
to afford 2.93 g of 4,5-dihydro-3-methyl-4-(3-methyl-2-
thienyl)-2-(l1-propyl)-3H-1,3-benzodiazepine hydrochloride
monohydrate, mp 181.56182.9°C.

ANALYSIS:

Calculated for C18H22N28.HC1.H20:

61.25%C 6.57%H 7.94%N
Found: 61.60%C 6.96%H 8.41%N

EXAMPLE 36

(a) 2-Amino-5-bromo-N-methyl-c (3-methyl-2-thienyl)-

benzeneethaneamine

A stirred solution of 5.82 g of 2~amino-N-methyl-X -
{3-methyl-2-thienyl)benzeneethanamine and 79 ml of dimethyl-
formamide was treated with a solution of 4.71 g N-bromo-
succinimide in 55 ml of dimethylformamide. The solution was
stirred for 8 h with the exclusion of moisture and then
concentrated to an oil on a rotary evaporator (70°C) under

high vacuum. The o0il was diluted with distilled water (188

Ny, e WAL
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ml) and basified with a 10% sodium hydroxide solution (25

ml). The basic solution was extracted with dichloromethane
(3 x 102 ml). The organic phase was dried over anhydrous
sodium sulfate, filtered and concentrated to an oil, Thin
layer chromategraphy (silica gel, methanol eluent) indicated
a 2-component mixture.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 56¢, silica gel,
utilizing methanol as the eluent). Concentration of the
slower eluting fractions yielded an o0il which was dissolved
in diethyl ether and allowed to crystallize. The resulting
precipitate was collected and dried to afford 2.6 g of
2-amino-5-bromo-N-methyl-X(3-methyl-2~-thienyl)-

benzeneethanamine, mp 68-78°C.

ANALYSIS:
Calculated for C14Hl7BrN28: 51.78%C 5.27%H 8.61%N
Found: 52.11%C 5.18%H 8.43%N

(b) 2-Amino-3,5-dibromo-N-methyl-cX~(3~-methyl-2-thienyl)-

benzeneethanamine dihydrochloride

The faster eluting fractions obtained from the HPLC
separation described supra were concentrated to an oil which
was dissolved in diethyl ether, filtered free of insoluble
material and concentrated. Trituration of the resultant oil
with hexane afforded 2-amino-3,5-dibromo-N-methyl-o& (3-
methyl-2~-thienyl)benzeneethanamine as a solid. The solid
was dissolved in methanol and treated with ethereal hydrogen

chloride. Dilution with diethyl ether precipitated #.9 g of
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the corresponding dihydrochloride salt, mp 141 - 143°c.

ANALYSIS:

Calculated for C14H168r2NZS.2HCl: 35.25%C 3.80%H 5.87%N

Found: 35.55%C 3.89%H 5.51%N
EXAMPLE 37

N-[2-[2-(Methylamino)~2-(5-methyl-2-thienyl)ethyl]l phenyl]-

2,2-dimethylpropanamide hydrochloride hemihydrate

A stirred, chilled (5°C) solution of 68 g of
2,2-dimethyl-N-[(2-methyl) phenyl] propanamide and 47¢ ml of
tetrahydrofuran was treated over one hour with 284 ml of a

2.5 M solution of n-butyllithium in hexane (nitrogen

. ) .
atmosphere). The solution was stirred for 45 min at ¢ C and

the resultant suspension was then treated over one hour with
a solution of 52.41 g of 5-methyl-2-thiophenecarboxaldehyde
methylimine in 478 ml of tetrahydrofuran (temperature
maintained below 18°C). After stirring the mixture at room
temperature for 45 minutes, 225 ml(ef water was added to
guench the reaction, The mixture was concentrated on a
rotary evaporator and the agqueous residue was extracted with
diethyl ether (3 x 10¢ ml). The combined organic phase was
dried over anhydrous sodium sulfate and magnesium sulfate,
filtered, and concentrated to yield 114 g of
N-[2-[2- (methylamino)~2-(5-methyl-2-thienyl)ethyl)]phenyl]-
‘2,2-dimethyl propanamide as an oil.

A 18 g aliquot of the oil was purified by preparative

HPLC (Water's Associates Prep LC/System 580A, silica gel,
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sample applied in dichloromethane, eluted with 25% acetone
in hexane). A solution of the oil and methanol was treated
with a slight excess of ethereal hydrogen chloride and then
diluted with diethyl ether to yield N-[2-[2-(methylamino)-
2~ (5-methyl-2-thienyl)-ethyl] phenyl]-2,2-dimethylpropanamide
hydrochloride hemihydrate (3.8 g), mp 91-181°%¢C.
ANALYSIS:
Calculated for C19H26N20.HC1.0.5H20:

60.70%C 7.51%H 7.45%N

Found: 68.55%C 7.45%H 7.34%N

EXAMPLE 38

2-Amino-N-methyl-¢&X- (5-methyl-2-thienyl)benzeneethanamine

A solution of 22.73 g of N-{2-[2-(methylamino)-2-
(5+methyl-2-thienyl)ethyl]lphenyl]-2,2-dimethylpropanamide
and 18¢ ml of 6N hydrochloric acid solution was refluxed for
eight hours. The solution was decanted over 288 ml of ice
and basified with 780 ml of a 56% sodium hydroxide solution.
The aqQueous mixture was extracted with dichloromethane and
the organic phase was dried over anhydrous sodium sulfate,
fiiteréd, and concentrated to an oil.

Purification was accomplished by preparative HPLC
(Water's Associates Prep LC/System 508, silica gel, eluted
with methanol). Concentration of the appropriate fractions
afforded an oil which was dissolved in 100 ml of diethyl
ether, filtered to remove any insoluble impurities,; and

concentrated to yield 18.77 g of 2-amino-N-methyl-/A-
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(5-methyl-2-thienyl)benzeneethanamine as an oil.

ANALYSIS:
Calculated for C14H18N25: 68.25%C 7.36%H 11.37%N
Found: 68.27% 7.20%H 11.14%N

EXAMPLE 39

4,5-Dihydro-2,3-dimethyl-4-(5-methyl-2-thienyl)-3H-1,3~

benzodiazepine

A stirred solution of 7.1 g of 2-amino-N-methyl-0O(~
(5-methyl-2-thienyl)benzeneethanamine and 31.6 ml of
triethyl orthoacetate was treated with 6.9 ml of glacial
acetic acid. After refluxing for 8 hours the solution was
cencentrated at 78°C on a rotary evaporator. The resulting
0il was washed with 18% hydrochloric acid solution (126 ml),
followed by ether (2 x 106 ml). The aqueous phase was
basified with a 16% sodium hydroxide solution (126 ml) and
extracted with dichloromethane (3 x 100 ml). The combined
organic phase was dried over anhydrous sodium sulfate,
filtered and concentrated. The concentrate was purified by
preparative HPLC (Water's Assocjates Prep LC/System 5088,
silica gel, eluted with 2% triethylamine in methanol).
Concentration of the appropriate fractions yielded an oil.
The o0il was dissolved in diethyl ether and filtered to
remove insoluble impurities. Concentration of the filtrate
yielded 3.15 g of 4,5-dihydro-2,3-dimethyl-4-(5-methyl-

2-thienyl)~3H-1,3-benzodiazepine, mp 139-148°C.
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ANALYSIS:
Calculated for C, H)oN,S: 71.87%C  6,71%H  10.36%N
Found: 71.86%C  6.80% 10.22%N

EXAMPLE 40

4,5-Dihydro-2-ethyl-3-methyl-4- (5-methyl-2-thienyl)-3H~

1,3-benzodiazepine

A stirred solution of 5.88 g of 2-amino-N-methyl-&A-
(5-methyl-2-thienyl)benzeneethanamine and 29 ml of triethyl
orthopropionate was treated with 5.5 ml of glacial acetic
acid. After refluxing for 8 hours, the solution was
concentrated to an oil at 78°C on a rotary evaporator. The
0il was washed with a 1% hydrochloric acid solution (180
ml) and water was added to dissolve observed solids. The
aqueous phase was washed with diethyi ether (2 x 50 ml) and
then basified with a 16% sodium hydroxide solution (188 ml).
The mixture was extracted with dichloromethané (3 x 189 ml)
and the combined organic phase was driéd over anhydrous
sodium sulfate, filtered, and concentrated.

Purification was accomplished by preparative HPLC
(Waters Associates Prep LC/System 50¢, silica gel, 2%
triethylamine in methanol as the eluent). Concentration
of the appropriate fractions yielded an oil which was
dissolved in ether and filtered to remove all traces of
insoluble material. The filtrate was concentrated to an
oil, which was triturated with hexane to afford 1.51 g of

4,5-dihydro-2-ethyl-3-methyl-4- (5-methyl-2-thienyl)-
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38-1,3-benzodiazepine as a solid, mp 66°C.

ANALYSIS:
Calculated for C17H2gN25 71.79%C 7.09%H 9.85%N
Found: 71.74%C 7.21%H 9.90%N

EXAMPLE 41

2-[(2,5-Dioxo-1-pyrrolidinyl)methyl]amino-N-formyl-

N-methyl-oX -~ (3-methyl-2-thienyl)benzeneethanamine

A stirred solution of 8 g of 2-amino-N-formyl-N-
methyl-K- (3-methyl-2-thienyl)benzeneethanamine in 38 ml of
95% ethanol was treated with 2.4 ml of a 37% formaldehyde
solution and 3.6 g of succinimide. The solution was heated
for 6 hours at 98°C and then allowed to stand at ambient
temperature for 24 hours. The resulting precipitate was
filtered, washed (95% ethanol; 3 x 5¢ ml), and dried in
vacuo (48°C) to afford 7.62 g of 2-[(2,5-dioxo~
l-pyrrolidinyl)methyllamino—N—formyl~N—meth¥1~dc(3—methy1-2—
thienyl)benzeneethanamine, mp 168-164°¢,

&TﬁALY’S IS:

Calculated for C._H__N.O.S: 62.38%C 6.01%H 10.90%N
2023 3 3

Found: 62.09%C 5.98%H 19.82%N

SXAMPLE 42

N-FotmyI-N-methyl-z-methylamino-°ﬁ-(3-methy1—2—thieny1)-

benzeneethanamine hydrochloride monohydrate

A mixture of 6.39 g of 2-[(2,5-dioxo-1-pyrrolidinyl)-
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methyl]amino-N-formyl~N-methyl-0Q—(3-mthy1-2—thieny1)—
benzeneethanamine, 20 ml of anhydrous dimethyl sulfoxide and
$.72 g of sodium borohydride was stirred at ambient
temperature for 15 minutes and then heated on a steam bath
for 15 minutes with occasional agitation. Afer standing for
2 hours at ambient temperature, the reaction mixture was
decanted into 15¢ ml of water and extracted with diethyl
ether (2 x 1¢0 ml). The organic phase was washed with water
(2 x 108 ml), dried over anhydrous sodium sulfate, and
concentrated to an oil. Thin layer chromatography of the
resultant oil indicated a multi-componeht mixture,
Purification of the mixture was accomplished by HPLC (Waters
Associates Prep LC/System 568, silica gel, elution with
methanol]. Concentration of the appropriate fractions
afforded N—formyl—N-methyl—z—methyiamino—@ﬁr(S-methylﬁ
2-thienyl)benzeneethanamine) as an oil.

A solution of the o0il and diethyl ether was treated
with ethereal hydrogen chloride to precipitate the
corresponding hydrochloride salt. The precipitate was dried
in vacuo to yield 1.7 g of N-formyl-N-methyl-2-methyl-
amino-K~ (3-methyl-2-thienyl)-benzeneethanamine
hydrochloride monohydrate, mp 140-145°C,

ANALYSIS:
Calculated for C16HZGNZOS'HC1'H20:
56.85%C 6.76%H 8.17%N

Found: 56.00%C 6.79%H 7.858N

e, SR
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EXAMPLE 43

2-Amino-5-chloro-N-methyl-OX\~ (3-methyl-2-thienyl)-

benzeneethanamine

A stirred solution of 8 g of 2-amino-N-methyl-X- (3~
methyl-2-thienyl)benzeneethanamine in 4¢ ml of
N,N-dimethylformamide was treated with a solution of 6.41 g
of N-chlorosuccinimide in 4¢ ml of N,N-dimethylformamide and
then stirred at room temperature for 8 hours. Evaporation
of the volatiles afforded an oil which was decanted into 100
ml of water, basified with 3¢ ml of 10% aqueous sodium
hydroxide and extracted with dichloromethane (2 x 160 ml).
The extract was washed with water (2 x 10¢ ml), dried over
anhydrous sodium sulfaté and concentrated. Thin layer
chromatography of the resultant oil indicated a
multicomponent mixture., Purification of the mixture was
accomplished by successive HPLC separations (Water's
Associates Prep LC/System 580, silica gel, elution with
methanol). Concentration of the appropriate fractions
afforded a residue which was dissolved in diethyl ether,
filtered free of insolubles and concentrated. The resultant
0il crystallized upon standing to yield 1.05 g of
2-amino-5-chloro-N-methyl-cX- (3~-methyl-2-thienyl)-
benzeneethanamine, mp 59-61°C,

ANALYSIS:
Calculated for C14HI7C1NZS= 59.89%C 6.10%H 9.97%8N
Found: 60, 24%C 6.10%H 9.99%N

e ey
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EXAMPLE 44

N-[2-(2-(methylamino)-2-(2-methyl-3-thienyl)ethyl)phenyl]-

2,2-dimethylpropanamide

A chilled solution (-2°C) of 37.9 g of 2,2-dimethyl~-N-~
[ (2-methyl) phenyl] propanamide in 350 ml of tetrahydrofuran

was treated dropwise over 2 hours with 18¢ ml of 2.5 m

n-butyllithium in hexane, and then stirred for 45 minutes

with cooling. The resultant suspension was treated dropwise
over 15 minutes with a solution 6f 13:6 g of
2-methyl-3-thiophenecarboxaldehyde methylimine in 48 ml of
tetrahydrofuran. The reaction mixture was stirred for 1
hour, guenched by the addition of 17.4 ml of methanol and
208 ml of water, and concentrated. The concentrate was

extracted with dichloromethane and the combined extract was

dried over anhydrous sodium sulfate, filtered, and

evaporated to an ¢il. Preliminary purification of the oil
was achieved by HPLC separations (Water's Associates Prep
LC/System 508, silica, elution with 28% methanol in ethyl
acetate). Concentration of the appropriate fractions
afforded an oil which was dissolved in diethyl ether and
concentrated to yield 24.8 g of N-[2-(2-methylamino)-
2-(2-methyl-3-thienyl)ethyl)phenyl}-2,2-dimethyl-
propanamide, mp 95-96°C.

ANALYSIS:

Calculated for CIQHZGNZOS: 69.05%C 7.93%H 8..48%N
Found: €68.97%C 7.95%H 8.418%N
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EXAMPLE 45

2-Amino-N—methy1-0(—(2~methy1-3-thieny1)benzeneethanamine

dihydrochlo:ide

A solution of 11.8 g of N-[2-(2-(methylamino)-2-
(2-methyl-3-thineyl)ethyl) phenyl]-2,2-dimethylpropanamide in
368 ml of 6 N hydrochloric acid was refluxed for 8 hours.
The solution was then decanted into an ice-water mixture and
basified with 58% aqueous sodium hydroxide solution. The
aqueous mixture was extracted with dichloromethane (960 ml)
and the organic phase was dried over anhydrous sodium
sulfate, filtered and concentrated to yield 9.5 g of
2-amino-N-methyl—0ﬂ-(2—methy1-3—thieny1)benzene—
ethanamine as an oil.

A 3.0 g aliquot of the o0il was dissolved in 45 ml of
methanol and the resultant solution was acidified to a pH of
1 with ethereal hydrogen chloride. ™Dilution with anhydrous
diethyl ether (45 ml) precipitated the corresponding
hydrochloride salt.

The precipitate was dried in vacuo (400) over sodium
hydroxide to yield 2.5 g of 2-amino-N-methyl-X- (2-methyl-3~
thienyl)benzeneethanamine dihydrochloride, mp 229-23¢°¢.
ANALYSIS:

Calculated for C, H, N

1471872
Found: 52.40%C £.29%H 8.59%N

S5°2HCl: 52.66%C 6.31%H 8.78%N
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EXAMPLE 46

N-Acetyl-2-amino-N-methyl-o{-(3-methyl-2-thienyl)~

benzeneethanamine

A stirred, ice water chilled solution of 5.87 g of
2-amino-N-methyl-(K~- (3-methyl-2-thienyl)benzeneethanamine in
49 ml of pyridine was treated dropwise with 2.25 g of acetic
anhydride. The solution was stirred with cooling for 15
minutes and then at room temperature for 3 hours. After
standing overnight, the reaction mixture was decanted into
water (200 ml), treated with dichloromethane (168 ml) and
basified with 10% soaium hydroxide solution. The aqueous
phase was extacted with dichloromethane (15¢ ml), and the
comkined organic phase was filtered and concentrated. The
resulting solid was stirred with toluene and evaporated to
. dryness. Recrystallization from propionitrile (14 ml)

+ afforded 3.0 g of N-acetyl-2-amino-N-methyl-X-(3-methyl-
2—thieny1)benzeneethanamine, mp 176-181.5°C.
+ ANALYSIS:

* Calculated for ClﬁﬂzﬁNZOSr 66.63%C 6.99%H 9.71%N
:Found: 66.82%C 7.00%H 9,73%N
EXAMPLE 47

(a) 2-Amino-N-formyl-N-methyl-o(-(3-methyl-2-thienyl)-

benzeneethanamine

A stirred soluticn of 5.00 g of 2-amino-N-methyl-—<X -
(3-methyl-2-thienyl)benzeneetharamine and 235 ml of ethyl

formate was refluxed for 8 hours. Volatile components were



benzeneethanamine, mp 111-112°C,

ANALYSIS:
.,ﬂ.'Calculated for Clsalauzos: 65.66%C
... Found: 65.46%C

» %

++, (b)

*
. &

.
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e
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( removed at 68°C on a rotary evaporator.

Thin layer

to an oil which crystallized upon standing.

2-amino~N-formyl-N-methyl-oK- (3-methyl-2-thienyl)-

6.61%H
6.66%H

chromatography (silica gel, ethyl acetate as the eluent) of
the resultant oil indicated a multi-component mixture. HPLC
of the mixture (Water's Associates Prep LC/System 5880,
silica gel, elution with ethyl acetate) permitted component

separation., The faster eluting fractions were concentrated

Recrystallization from methanol-water afforded 1.2 g of

10.21%N
10.26%N

St N-[2-[2~ (N-Formyl-N-methyl)amino=2~ (3-methyl-2-thienyl)-

sece

.:h_gethyllphenYlformamide

Concentration of the more slowly eluting fractions

.*.*'.obtained from the HPLC separation described supra afforded a

e &

s 6t

.‘H‘cresidue which was dissolved in diethyl ether, filtered, and

[
¢

.. concentrated to an oil which solidified upon standing. The

crystalline product was triturated in hexane, filtered, and

dried in vacuo at 48°C to afford 18 g of

e N-[2-[2-(N-formyl-N-methyl)amino~2-(3-methyl-2-thienyl)~-

ethyl) phenyl] formamide, mp 128-1308°C.

ANALYSIS:
Calculated for Clenlauzoz&:

63.568%C
Found: 63.34%C

6.08%H
6.06%H

9.27%N
9.18%N

SV AL
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EXAMPLE 48

2-Amino-N,N-dimethyl-&%& (3-methyl-2-thienyl)-

benzeneethanamine

A stirred solution of 5.79 g of 2-amino-N-formyl-N-
methyl-X— (3-methyl~2-thienyl)benzeneethanamine in 480 ml of
tetrahydrofuran was treated dropwise under nitrogen with 990
ml of a 1 M solution of borane in tetrahydrofuran. The

solution was stirred overnight at room temperature and then

aqueous mixture was extracted with dichloromethane (2 x 180
ml), dried over anhydrous sodium sulfate, filtered and

"' concentrated. The concentrate was treated with 15 ml of

. :: glacial acetic acid and 35 ml of concentrated hydrochloric

on @

v acid. After stirring at room temperature overnight, the

.
coco

»

.**, +solution was decanted over 200 g of ice, basified with 20 ml

00

, guenched with 60 ml of a 18% sodium hydroxide solution. The
g of 5% agueous sodium hydroxide, and extracted with

.*,**.dichloromethane (3 x 182 ml). The organic phase was dried

a ot

.:Q' over anhydrous sodium sulfate, filtered and concentrated.
Purification was accomplished by means of HPLC (Water's
Associates Prep LC/System 588, silica gel, elution with
methanol). Concentration of the appropriate fraction

:s::’afforded a s0lid which was recrystallized from diethyl ether
to afford 3.7 g of 2~amino-N,N-dimethyl-X- (3-methyl-2-
thienyl)benzeneethanamine, mp 75-77%C.

ANALYSIS:
Calculated for C15 2BN25' 69.19%C  7.74%H 10.76%N
Found: 69.25%C 7.81%H 1¢.66%N

i e e et o s
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EXAMPLE 49

2-Amino-S5~bromo-N-methyl-XA- (2-methyl-3-thienyl)~-
benzeneethanamine

A stirred solution of 3.8 g of 2-amino-N-methyl-*-
g (2-methyl-3~thienyl)benzeneethanamine in 58 ml of
i

N,N-dimethylformamide was treated with a solution of 2.6 g

of N-bromosuccinimide in 50 ml of N,N-dimethylformamide and
allowed to stand overnight at room temperature.

Evaporation
of the volatiles afforded an oil which was purified by HPLC

.... with methanol).

. L |

(Water's Associates Prep LC/System 500, silica gel, elution

The resultant oil was dissolved in diethyl
e ‘ethet, filtered and concentrated. Trituration with diethyl
:~;:'ether afforded 1.2 g of 2-amino-5~bromo-N-methyl-oic (2~
::k:.methy1—3— thienyl)benzeneethanamine, mp 72.5-74%C.

.:2 s ANALYSIS:

Calculated for C ° ; ] % E \
.",**. Found:

52.108C  5.258H 8.57%N

LX)
-

EXAMPLE 50
N-Methyl-2 methylamino-CX - (3-methyl-2-thienyl)-

benzeneethanamine dihydrochloride

N-Formyl-N-methyl-2-methylamino-O& (3-methyl-2-

thienyl)benzeneethanamine (4.1 g) was treated with 18 ml of
3N hydrochloric acid. After refluxing for 1.5 hours the
solution was decanted over ice, basified with 12 ml of a 5p%

aqueous sodium hydroxide solution and extracted with
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( dichloromethane (3 x 68 ml). The organic phase was dried

over anhydrous sedium sulfate and concentrated to an oil.
purification of the oil was accomplished by HPLC (Water's
Associates Prep LC/System 508, silica gel, elution with
methanol). Concentration of the appropriate fractions

afforded a residue which was dissolved in diethyl ether,

filtered free of insolubles, and concentrated to afford
N-methyl-2~methylamino-X- (3-methyl-2-thienyl)-
benzeneeethanamine as an oil, The oil was dissolved in.
méthanol and treated with ethereal hydrogen chloride.
Dilution with diethyl ether precipitated 2.4 g of the
corresponding dihydrochoride salt, mp l9l—192°c.

ANALYSIS:

+ «+« Calculated for C,_H,,N.5°2HC1:

et 15H26N2
e 54.05%C  6.65%H 8.40%N
.2 " Found: 54.19%C  6.64%H 8.36%N

EXAMPLE 51

N,N~-Dimethyl-2-methylamino-cA- (3-methyl-2-thienyl)-

benzeneethanamine

A solution of 7.2 g of N-[2~[2-(N-formyl-N-methyl)-
amino-2~(3~-methyl~2-thienyl)ethyl] phenyl] formamide in 680 ml

of tetrahydrofuran was treated with 144 ml of a 1 M

borane-tetrahydrofuran complex under nitrogen at room
. temperature., After stirring overnight, the mixture was

guenched with 16% sodium hydroxide solution, and

concentrated to remove the solvent. The concentrate was
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extracted with dichloromethane (3 x 15¢ ml), dried over

anhydrous sodium sulfate, filtered, and concentrated to an
0il. The o0il was dissolved in 20 ml of glacial acetic acid,
and treated dropwise with 120 ml of concentrated
hydrochloric acid, and left to stir at room temperature
overnight. The solution was then decanted over 380 g of
ice, basified with 50% sodium hydroxide solution, extracted
with dichloromethane (3 x 286 ml), dried over anhydrous
sodium sulfate, filtered and concentrated to an oil.

Purificiation of the oil was accomplished by _
preparative HPLC (Water's Associates Prep LC/System 589,
silica gel, elution with methanol). The appropriate

fractions were collected, combined and concentrated to give

) 4.6 g of N,N-dimethyl-2-methylamino-X~(3-methyl-2-

thienyl)benzeneethanamine as an oil.

ANALYSIS:
Calculated for C16H22NZS: 70.03%C 8.08%H 10.21%N
Found: 70.13%C 8.23%H 10.10%N

EXAMPLE 52

N,N-Dimethyl-2-dimethylaminoc-cX- (3-methyl)-2-thienyl)-

benzeneethanamine

A solutjion of 5.4 g of 2-amino-N-methyl-o{- (3-methyl-
2-thienyl)benzeneethanamine in 50 ml of acetonitrile and
11.5 ml of a 37% (w/w) formaldehyde solution was treated
with 3.1 g of sodium cyanoborohydride. After stirring at

room temperature for 2.5 hours, the reaction mixture was

Gtk smb el Lo 1 om L BOFUUFEEE
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dissolved in 80 ml of diethyl ether and extracted with an

aqueous potassium hydroxide solution (3 x 75 ml). The

ethereal layer was washed with 150 ml of saturated brine,

dried with anhydrous potassium carbonate, filtered and

concentrated.

Purification of the resultant oil was accomplished by
preparative HPLC (Water's Associates Prep LC/System 568,
silica gel, elution with methanol). The appropriate
fractions were ctollected, combined and concentrated. The
concentrate was dissolved in diethyl ether, filtered and

concentrated to afford 3.1 g of N,N-dimethyl-2-dimethyl-

i aminoﬂo(—(3—methy1—2-thieny1)benzeneethanamine as an oil.

g ANALYSIS:
oL | e A

: Calculated for C17H24N28. 78.79%C 8.40%H 9.718N
. '+ Found: 7¢.70%C  8.41%H 9.79%N

EXAMPLE 53

: N-Formyl-2-hydroxy-N-methyl-0&- (3-methyl-2-thienyl)-

‘. benzeneethanamine

‘ A stirred suspension of 8.87 g of 2-amino-N~formyl-N-

DT ot e A

methyl-<X~ (3-methyl-2-thienyl)benzeneethanamine and 71 ml of

t
(IS

g . . 58% (w/v) sulfuric acid was chilled with an ice water bath

for 15 minutes. The suspension was treated dropwise over

ol one minute with a solution of sodium nitrite (2.45 g) and
water (13 ml). After stirring with chiiling for 15 minutes,
the mixture was strained through glass wool into a dropping

funnel and then added over a few minutes to a refluxing
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( solution of 63.84 g of copper sulfate and 138 ml of water.

After a few minutes of vigorous stirring, the reaction

mixture was cooled to room temperature with an ice bath,

diluted with water and dichloromethane and transferred to a
separatory funnel. The phases were separated and the
aqueous phase was extracted with dichloromethane (2 x 200

ml). The combined organic phase was dried over anhydrous

sodium sulfate, filtered, and concentrated to an oil. The
oil was purified by means of preparative HPLC (Water's
Associates Prep LC/System 528, silica gel, sample applied in
dichloromethane and eluted with ethyl acetate-hexane (1l:1}).

...s The appropriate fractions were combined and concentrated to
,-.»+.an oil which crystallized on refrigerated storage overnight.

. w3

¢ »* Recrystallization from ethyl acetate (20 ml) afforded 1.62 g

»
ase

s .°,0f N-formyl-2-hydroxy-N-methyl-0% (3-methyl-2-thienyl)-

.**. ‘benzeneethanamine, mp 142-144°C.

ANALYSIS:
.+" Calculated for €, H NOS: 65.43%C 6.228H  5.89%N
"+ Found: 65.378C  6.20%H 5.80%N

EXAMPLE 54

Z-Hydroxyfurmethyl-GK:(3-methylf2-thiegy1)benzeneethanamine

L 1]
-

”"hydrochlotide

A stirred suspension of 4.6 g of N-formyl-2-hydroxy-
N-methyl-S- (3-methyl-2-thienyl)benzeneethanamine and 42 ml
-0f methanol was treated with 42 ml of 3N hydrochloric acid

to afford a turbid yellow mixture, After heating to reflux,
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( sufficient methanol (48 ml) was added to give a yellow

solution. After refluxing for 5 hours, the solution was

concentrated on a rotary evaporator to remove the methanol.

The residual oil-water mixture was diluted with
dichloromethane and basified with 5% sodium bicarbonate
solution. The phases were separated and the aqueous phase
was extracted with dichloromethane (2 x 166 ml). The
combined organic phase was dried over sodium sulfate and
concentrated to an o0il which was shown to be a three
component mixture by thin layer analysis.

The oil was purified by preparative HPLC (Water's

.... Associates Prep LC/System 508, silica gel, sample applied in

?,,'dichloromethane (20 ml), elvtion with methanol-ethyl acetate

* 2
= &1

. J.xdicholoromethane)c Concentration of the appropriate

¢ *+ fractions afforded an oil, which was repurified by

LR

,'ﬂ.zpreparative HEPLC to remove a trace of the starting amide.

L4

Concentration of the appropriate fractions gave 2,35 g of
.°.'" 2-hydroxy-N-methyl-cX - (3-methyl-2-thienyl)benzeneethanamine
.+ as an oil. The oil was dissolved in anhydrous ether and the

solution was treated with ethereal hydrogen chloride to give

.
€

a precipitate, which was collected and dried in vacuo at

PR 1

1
1

.. 4ﬂ°c, over sodium hydroxide pellets. Recrystallization from

Tetee absolute ethanol (2¢ ml) by gradual dilution with diethyl
ether gave 1.54 g {37%) of 2-hydroxy-N-methyl-0& (3~
methyl-z-thienyl)benzeneethanamine hydrochloride, mp
195.5-196.5%C.
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ANALYSIS:
Calculated for C14H17NOS'HCI: 59.25%C 6.39%H 4.948%N

Found: 59.24%C 6.38%H 4.88%N

EXAMPLE 55

4,S-Dihydrofz—ethy1—3-methy1-4~(2-methy1-3-thieny1)-3H-1,3-

benzodiazepine

A solution of 3.95 g of 2-amino~N-methyl-X-
(2-methyl-~3-thienyl)benzeneethanamine, 5 ml of glacial
acetic acid and 17.60 g‘of triethylorthopropionate was
refluxed for 8 hours (under a nitrogen atmosphere). The
solution was concentrated in vacuo at 88°¢ and the residual
0il dissolved in diethyl ether (5¢ ml) and acidified with
1P% hydrochloric acid solution. The aqueous phase was
washed with diethyl ether (5¢ ml), basified, and extracted
with dichloromethane (2 x 166 ml). The combined organic
phase was dried over anhydrous sodium sulfate, filtered and
concentrated. The resultant oil was purified by preparative

HPLC (Water's Associates Prep LC/System 50¢, silica gel,

_elution with methanol followed by 2% triethylamine in

methanol). Concentration of the appropriate fractions
afforded 2.26 g of 4,5-dihydro-2-ethyl-3-methyl-4~
(2-methyl-3-thienyl)~3B-~1,3-benzediazepine as an oil,
Trituration with hesxane afforded a solid which was combined
with product obtained from previous run to afford the

analytical sample, mp 82-83.5%.

e ——



ANALYSIS:

Calculat : . . . N
ed for cl7H20NZS 71.79%C 7.09%H 9.85%

Found: 71.68%C 7.19%H 9,758N

inre vt



Reaction Scheme A
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Reaction Scheme B

tx ___a (x L —— (X).
CH,C=0 C=NON H,CuW
. 1 r

1~
o
e

Wherein Ar, X, and m are as herein described; and
W is uous wherein R. is an alkanoyl of from 1l to 5
carbon atoms.
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Reaction Scheme C

. it ] " anszl?
NHR®T —_ E——
(xi'—g\/g € M2y OC—R
~ar 3

cxuzxfl

Wherein X, Ar, R and m are as previously
described; w! is hydrogen, loweralkyl or aralkyl

and x is &n integer having a value )
of 1 or 2,
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

Ghaimsxx

1, A compound of the formula I

"R

(X) m‘al

wherein Ar is a radical

of

=¥y

< 5~
W F--— (Y)p

’

Ar

of the following formulae

R2
~ ]
N A N
—(Y) m(Y)n || H—=Y
’ ’

:
o,

[

(Y) —

T\,
=/

s 5«
mp—H/ _||4 : “”p_,g |‘| "

£ o IR

R2
|

T

+/

N

~(Y)
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wherein R2 is hydrogen, loweralkyl or loweralkanoyl, Y is
halogen, hydroxyl, loweralkyl, loweralkoxy, or trifluoromethyl,
n is an integer having a value from O to 3 inclusive, p is
an integer having a value of O or 1, and q is an integer
having a value from O to 4 inclusive; X is halogen, hydroxyl,
nitro, loweralkyl, loweralkoxy, or trifluoromethyl; m is an
integer having a value from O to 2 inclusive; R iz hydrogen,
loweralkyl, aryl, aralkyl, cycloalkylloweralkyl, loweralkenyl,
or loweralkynyl; and R! is hydrogen, loweralkyl, or aralkyl,
wherein for each value of m, n, p, or q each X or Y may be
the same or different; the optical antipodes, geometrical
+°°2". isomers and pharmaceutically acceptable acid addition salts

"n .

*.**, thereof.

.
s »s

LA
»

° 2. A compound as defined in claim 1 wherein R! is methyl,

++e2” m is 0 or 1 and Ar is a radical of the formulae

\lé?-—mn @“’”n

S— ’

a‘ .,': (Y) (Y) / .
oo 4%
) ’ — r Or

wherein Y is loweralkyl and n is an integer having a value

of 0 or 1.

.
.
P
.
*

L4

(),

3. A compound as defined in claim 2 wherein R is loweralkyl.

4. 'The compound as defined in claim 3 which is
4,%-dihydro-2-ethyl-3-methyl-4-(2-thienyl)-3H-1,3-
benzodiazepine, or a pharmaceutically acceptadble acid
addition salt thereof.
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5. The compound as defined in claim 3 which is 4,5-dihydro-2-ethyl-3-methyl-4-
(3-methyl-2-thienyl)-3H-1,3-benzodiazepine, or a pharmaceutically acceptable acid

addition salt thereof.

6. A pharmaceutical composition which comprises an effective amount of a compound

as defined in claim 1 and a suitable carrier thereof.

7. A method of preparation of a medicament having antidepressant activity
comprising admixing in a pharmacologically effective quantity a compound as claimed in

claim 1 with pharmaceutically acceptable carriers and excipients.




4. A process for the preparation of a compound as defined
in claim 1, which comprises reacting a compound of the

formnula 5
NH»

(%

NHR'

* - ) Ar

** wherein R! and Ar are as defined in claim 3, with a compound

of the formula

...DQ~ CxH2x+1- (')
o CxH2x+10-C-R
G CxH2x+1- O

' wherein R is as defined in claim 1 and x is an integer

having a value of 1 or 2.

inclaim 8, which comprises

a) reacting a compound of the formula 2




a Ci-Cg-alkanoyl, to a

e Tre_ R 5 NH and R

DATED THIS 1st day of December, 1988

HOECHST-ROUSSEL PHARMACEUTICALS INCORPORATED

EDWD. WATERS & SONS,
PATENT ATTORNEYS,

50 QUEEN STREET,
MELBOURNE. VIC. 3000.
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