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In view of the clinically useful CNS activity of di-
benzazepines, ! ynthesis of 1-substituted 3-phenyl-
1,3,4,5-tetrahytgro2H-1-benzazepin-2-ones (1) and 1-
substituted 3-phenyl-2,3,4,5-tetrahydro-1H-1-benzaze-
pines (II) has been carried out. 2-Phenyl-1-tetralone?
on treatment with HN; gave 3-phenyl-1,3,4,5-tetra-
hydro-2H-1-benzazepin-2-one (Ia). The structure of
Ia was confirmed by hydrolysis to 2-phenyl-4-(2-
aminophenyl)butyric acid, followed by deamination,
when «,y-diphenylbutyric acid was obtained. 3-
Phenyl-1,3,4,5-tetrahydro-2H-1-benzazepin-2-one  (Ia)
on reduction with LiAIH, gave 3-phenyl-2,3,4,5-tetra-
hydro-1H-1-benzazepine (I1la). Ia and IIa on treat-
ment with NaH and the appropriately substituted
halides gave Ib, Ie, IIb and Ile, respectively. IIa on

treatment with NaCNO and CH;COOH gave the.

corresponding earbamoyl derivative (I1d), while con-
densation with CICH,COCl gave the chloroacetyl
compound (ITe) which on econdensing with 4-(3-hy-
droxyethyl)piperazine followed by LiAlH; reduction

gave Ilg.
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Biological Activity. —T'he methods used for sereening
have been described earlier. Except for 1-(y-diethyl-
aminopropyl)-3-phenyl-2,3,4,5-tetrahydro-1H-1-benza-
zepine and 1-8-[4-(8-hydroxyethyl)piperazinyl Jethyl-3-
phenyl-2,3,4,5-tetrahydro-1H-1-benzazepine, none of
the compounds showed any significant effect on the
central nervous or eardiovascular systems nor did any
of the compounds show any diuretic or hypoglycemic
activity.  1-(y-Diethylaminopropyl)-3-phenyl-2,3,4,5-
tetrahydro-1H-1-benzazepine (Ile) at 16 mg/kg ip

(1) R. Kuhn, Schweiz. Med. Wochschr., 8T, 1135 (1957).
(2y M. 8. Newman, J. Am. Chem. Soc., 60, 2049 (1938).

(LD (mice) 82 mg/kg ip) counteracted amphetamine
toxicity, while 1-8-[4-(8-hydroxyethyl)piperazinyl]-
ethyl-3-phenyl-2,3,4,5-tetrahydro-1H-1-benzazepine at
17 mg/kg ip (LDj, (mice) 86 mg/kg ip) gave protection
against maximal electroshock seizures and antagonized
the action of 5-hydroxytryptamine on isolated guinea
pig ileum up to a concentration of 1076 g/ml.

Experimental Section®

3-Phenyl-1,3,4,5-tetrahydro-2H-1-benzazepin-2-one (la).—
joncentrated HxS0,; (3 ml) was added dropwise to a stirred
mixture of 2-phenyl-l1-tetralone (2.22 g, 0.01 mole), AcOH
(12 ml}), and NaN; (1.30 g, 0.02 mole) at 50-60°, and stirring
was continued for 2 hr after the completion of the addition.
The reaction mixture was then poured onto crushed ice (200 g),
the product which separated was filtered, washed with ice-cold
aqueous ethanol (509;), and erystallized from benzene-petroleum
ether (bp 40-60°); mp 192-194°, yield 1.42 g (60%).
Anal. Caled for CeHisNO: C, 81.01; H, 6.32; N, 5.90.
Found: C, 81.08; H, 6.42; N, 5.48.
v=(o-Aminophenyl)-a-phenylbutyric Acid Hydrochloride.—A
mixture of Ia (2.37 g, 0.01 mole) and 6 N HCI (100 ml) was
refluxed for 4 hr, cooled, and filtered. The filtrate on concen-
tration gave a colorless crystalline product which was recrystal-
lized from ethanol-ether; mp 200°, yield 2.56 g (95%).
Anal. Caled for C,Hi;NO.HCL: C, 65.86; H, 6.17; N,
4.80. Found: C, 65.49; I, 6.49; N, 5.20.
a,y=-Diphenylbutyric Acid.—A solution of y-(o-aminophenyl)-
a-phenylbutyrie acid hydrochloride (2.91 g, 0.01 mole) in 6 N
HCI (15 ml) was treated below 20° with NaNO. (1.38 g, 0.02
mole). CuSOs (0.04 g) and ethanol (25 ml) were added to the
diazonium salt solution and the mixture was heated at 60-70°
for 30 min, then cooled, and extracted with ethyl acetate. The
extract was dried (Na.SO,) and the solvent was removed. The
residue was crystallized from benzene—petroleum ether; mp and
mmp (with authentic sample of a,y-diphenylbutyric acid)
70° (lit.2 mp 72°).
3-Phenyl-2,3,4,5-tetrahydro-1H-1-benzazepine (Ila).—A solu-
tion of Ia (2.37 g, 0.01 mole) in dry tetrahydrofuran (THF)
(75 ml) was added dropwise to a stirred suspension of LiAlH,
(0.95 g, 0.025 mole) in dry THF (25 ml). The mixture was
stirred and refluxed for 12 hr and cooled and the excess LiAlH,
was decomposed by addition of ethyl acetate followed by water.
The reaction mixture was extracted with ethyl acetate, the
extract was dried (Na.S0,), the solvent was removed, and the
residue was crystallized from benzene—petroleum ether; mp 124°,
yield 1.88 g (75%).
Anal. Caled for Cill;sN: C, 86.09; H, 7.62; N, 6.27.
Found: C, 86.37; H, 8.04; N, 6.59.
Hydrochloride, from ethanol-ether, colorless needles, mp 217-
218°.
Anal. Caled for CsHzN-HCI; C, 73.98; H, 6.93; N, 5.39.
Found: C, 74.14; H, 7.01; N, 5.35.
1-(8-Diethylaminoethyl)-3-phenyl-2,3,4,5-tetrahydro-1H-1-
benzazepine (IIb).—A mixture of Ila (2.23 g, 0.01 mole) and
Nall (1 g, 509) in dry dioxane (15 ml) was refluxed for 1 hr and
cooled. To this a solution of g-diethylaminoethyl chloride
(1.35 g, 0.01 mole) in dry toluene (5 ml) was added and the mix-
ture was refluxed for 1 hr, cooled, and filtered. The filtrate was
evaporated to dryness under reduced pressure, the residue was ex-
tracted with ether, the ether solution in turn was extracted with
1 N HyS0y, the acidic layer was made alkaline, the liberated base
was taken up in ether, the ether solution was dried (Na,S0,),
and the solvent was removed. The residue was chromatographed

(3) Melting points were recorded in a bath.
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on basic alumina (grade 1) using benzene as the eluent when the

desired produect was obtained as a pale yellow viscous oil; yield
3.0g(95%).

Anal. Caled for CwHypN.: C, 81.98; I, 9.31; N, 8.69.
Found: C, 82.02; H, 9.44; N, 8.43.

Oxalate, colorless crystals from ethanol; mp 138-140°.

Anal. Caled for CuHgN. (COOH): C, 69.90; H, 7.76;
N, 6.79. Found: C, 69.62; H, 8.08; N, 6.34.

1-(g-Diethylaminoethyl)-3-phenyl-1,3,4,5-tetrahydro-2H-1-
benzazepin-2-one (Ib).—Ia (1.18 g, 0.005 mole) on treatment with
Nall (048 g, 509%) and g-diethylaminoethyl chloride (0.67 g,
0.005 mole), under the conditions described above for I1h, gave
Ib as a pale yellow liquid, yield 1.0 g (609,).
Anal. Caled for CueHxsN,O: C, 78.57; H, 8.33;
Found: C, 78 50; H, 8.98; N, 8.74.
1-(y-Diethylaminopropyl)-3-phenyl-2,3,4,5-tetrahydro-1H-1-
benzazepine (IIc) was obtained in a similar manner from Ila
(3.34 g, 0.015 mole), NaH (1.5 g, 509%), and ~-diethylamino-
propyl chloride (2.99 g, 0.02 mole) as a pale yellow oil; yield
3.27 g (65%).
Anal. Caled for CyuHpN.: C, 82.14; H, 9.52;
Found: C, 81.84; H, 9.83; N, 7.92.
Oxalate, colorless leaflets from ethanol;
Anal. Caled for CuHgN: (COOH):: N, 6.57.
N, 6.75.
1-Carbamoyl-3-phenyl-2,3,4,5-tetrahydro-1H-1-benzazepine
(IId).—A mixture of ITa (1.11 g, 0.005 mole) and NaCNO (0.65 g,
0.01 mole) in AcOH (15 ml) was stirred for 3 hr at 50-60°,
cooled, and poured into water. The product which separated
was collected on a filter and crystallized from benzene—petroleum
ether (bp 60-80°) as colorless shining plates, mp 202°, yield 1.19 g
(90%).
Anal. Caled for C;HNO: C, 76.69;
Found: C,77.01; H, 6.87; N, 10.29.
1-(Chloroacetyl)-3-phenyl-2,3,4,5-tetrahydro-1H-1-benza-
zepine (Ile). ixt a (2.23 g, 0.01 mole), chloroacetyl
chloride (1.13 g, 0.01 mole), and K;CO; (2 g) in dry xylene (50 ml)
was refluxed for 3 hr. The reaction mixture was filtered and the
filtrate was evaporated under reduced pressure. The residue

N, 8.33.

N, 8.33.

mp 130-132°,
Found:

H, 6.76; N, 10.52.
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on :|\~,mhle/'l?u{na!m:!\{| q&',?;'Qta-‘lllqurﬂlls)m{hl?69711131’93:4{% Ile as
colorless crystals, mp 155-157°, yield 2.69 g (959%,).
Anal. Caled for CisHisCINO: C, 72.12; H, 6.01;
Found: C, 72.31; H, 6.23; N, 4.86.
[4-(B-Hydmxyethyl)plperazmyllacetyl-3-phenyl-2,3,4,5-
tetrahydro-1H-1-benzazepine (IIf).—A mixture of ITe (2.99 g,0.01
mole), 4-(g-hydroxyethyl)piperazine (2.6 g, 0.02 mole), and dry
benzene (50 ml) was refluxed for 20 hr, cooled, and filtered. The
filtrate was extracted with 3 N HCI and the acidic extract was
made alkaline with Na,CO; solution. The product which sepa-
rated was taken up in ether, the ether extract was washed with
watler and dried (Na.804), and the solvent was removed. 1If was
obtained as a thick viscous liquid and was purified by chroma-
tography on bagie alumina (grade I) using benzene as the eluent;
yield 3.33 g (859).
Anal.  Caled for CodlyNyOs:  C, 73.28;
Found: C, 73.42; H, 8.21; N, 10.40.
Hydrochloride, colorless needles from
155-157°.
Anal.  Caled for CoyHy N3Oy 2HCL:  C, 61.80;
9.01. Found: C, 61.62; H, 7.41; N, 9.239.
1-8-[4-( ﬂ-Hydroxyethyl )piperazinylr ethyl-3-phenyl-2,3,4,5-
tetrahydro-1H-1-benzazepine (IIg).—IIf (3.93 g, 0.00 mole) in
dry THF (50 ml) was reduced with LiAlH, (1.90 g, 0.05 mole) in
dry THF (25 ml), as described above, to give IT g asa pale yellow
viscous oil; yield 3.31 g (909%).
Anal. (,n.lcd for CeHaN,O: C, 75.99; H, 8.70;
Found: C,76.18; H,9.00; N, 10.81.
Hydrochloride, colorless erystals from ethanol-ether; mp

N, 4.57.

H, 7.88; N, 10.69.
ethanol-ether; mp

H, 7.08; N,

N, 11.08.

150-155° (hygroscopic); picrate, pale yellow needles from
ethanol; mp 235-238°.
Anal, Cﬁlcd for G?{I]’sgNuO'CaI{sNaOﬁ N, 13.81. Tound:

N, 13.62.
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J. SBaran and his associates for microanalysis.
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on basie alumina (grade I) using benzene as the eluent when the
desired product was obtained as a pale yellow viscous oil; yield
3.0g (95%).

Anal. Caled for CulygNe: C, 81.98;
Found: C, 82.02; H, 9.44; N, 8.43.

Oxalate, colorless crystals from ethanol; mp 138-140°.

Anal. Caled for CwpHypN. (COOH): C, 69.90; H, 7.76;
N, 6.79. Found: C,69.62; H, 8.08; N, 6.34.

1-( 3-Diethylaminoethyl )-3-phenyl-1,3,4,5-tetrahydro-2H-1-
benzazepin-2-one (Ib).—Ia (1.18 g, 0.005 mole) on treatment with
Nal (0.48 g, 509;) and B-diethylaminoethyl chloride (0.67 g,
0.005 mole), under the conditions deseribed above for 1Ih, gave
Ib as a pale yellow liquid, yvield 1.0 g (609).

Anal. Caled for CpHxN,O: C, 78.57; I, 8.33; N, 8.33.
Found: C, 78 50; H, 8.98; N, 8.74.
1-(y-Diethylaminopropyl)-3-phenyl-2,3,4,5-tetrahydro-1H-1-
benzazepine (Ilc) was obtained in a similar manner from Ila
(3.54 g, 0.015 mole), NaH (1.5 g, 509%), and ~-diethylamino-
propyl chloride (2.99 g, 0.02 mole) as a pale yellow oil; yield
3.27 g (6569%,).
Anal. Caled for CyHuNg: C, 82.14;
Found: C, 81.84; H, 9.83; N, 7.92.
Oxalate, colorless leaflets from ethanol; mp 130-132°,
Anal. Caled for CguHapNe (COOH): N, 6.57. Found:
N, 6.75.
1-Carbamoyl-3-phenyl-2,3,4,5-tetrahydro-1H-1-benzazepine
(IId ).—A mixture of ITa (1.11 g, 0.005 mole) and NaCNO (0.65 g,
0.01 mole) in AcOH (15 ml) was stirred for 3 hr at 50-60°,
cooled, and poured into water. The product which separated
was collected on a filter and crystallized from benzene-petrolenm
ether (bp 60-807) as colorless shining plates, mp 202°, yield 1.19 g

H, 9.31; N, 8.60.

H, 9.52; N, 8.33.

(909%,).
Anal. Caled for CyHsNO: C, 76.69; H, 6.76; N, 10.52.
Found: C,77.01; H, 6.87; N, 10.29.

1-(Chloroacetyl)-3-phenyl-2,3,4,5-tetrahydro-1H-1-benza-
zepine (Ile).—A mixture of ITa (2.23 g, 0.01 mole), chloroacetyl
chloride (1.13 g, 0.01 mole), and K,CO, (2 g) in dry xylene (50 ml)
was refluxed for 3 hr.  The reaction mixture was filtered and the
filtrate was evaporated under reduced pressure. The residue

Nores 945
The Journal of Medicinal Chemistry,1967,10,944

on erystallization from benzene-petroleum ether gave Ile as
colorless erystals, mp 155-157°, yield 2.69 g (959;).

Anal. Caled for CsHCINO: €, 72.12; H, 6.01; N, 4.57.
Found: €, 72.31; H, 6.23; N, 4.86.

1-[4-( s-Hydroxyethyl )piperazinyl|acetyl-3-phenyl-2,3,4,5-
tetrahydro-1H-1-benzazepine (IIf ).—A mixture of I1e (2.99 g, 0.01
mole), 4-(8-hydroxyethyl)piperazine (2.6 g, 0.02 mole), and dry
benzene (50 ml) was refluxed for 20 hr, cooled, and filtered. The
filtrate was extracted with 3 N HCI and the acidic extract was
made alkaline with Na,COy solution. The product which sepa-
rated was faken up in ether, the ether extract was washed with
water and dried (Na2S0,), and the solvent was removed. IIf was
obtained as a thick viscous liquid and was purified by chroma-
tography on basie alumina (grade 1) using benzene as the eluent;
yield 3.33 g (85%,).

Anal. Caled for C.:HuyN,0.: €, 73.28; II, 7.88; N, 10.69.
Found: C, 73.42; H, 8.21; N, 10.40.

Hydrochloride, colorless needles from ethanol-ether; mp
155-157°.

Anal.  Caled for Coly N3Oy 2HCL:  C, 61.80; H, 7.08; N,
9.01. Found: C, 61.62; H, 7.41; N, 9.239.

1-33-[4-( 3-Hydroxyethyl piperazinyl]ethyl-3-phenyl-2,3,4,5-
tetrahydro-1H-1-benzazepine (IIg).—IIf (3.93 g, 0.00 mole) in
dry THF (50 ml) was reduced with LiAlH, (1.90 g, 0.05 mole) in
dry THF (25 ml), as deseribed above, to give Il g as a pale yellow
viscous oil; yield 3.31 g (909;).

Anal. Caled for CyHyN;O: C, 75.99; H, 8.70; N, 11.08.
Found: C,76.18; H,9.00: N, 10.81.

Hydrochloride, colorless erystals from ethanol-ether; mp
150-155% (hygroscopic); picrate, pale yellow needles from
ethanol; mp 235-238°,

Anal. Caled for CuHaNiO- CeH;N,O;:
N, 13.62.

N, 13.81. Tound:
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