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was wartited to 60° Tor 30 win, filtered, and vacnnun evaporated
o anoil. The oil was slurried in 150 1l of satiated =alt solntian,
extracted with ethyl acetate, dried with Drierite, and vacium
evaporated to an oil (10.7 g) which was =low ta ervstallize.
The solid material was rvecrystallized from cther: nv A, 2411
g (ethanol).
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It view of the elinically useful CNS activity of di-
benzazepines,! the synthesis of 1-substituted 3-phenyl-
1,3,4,5-tetrahydro-2H-1-benzazepin-2-ones (I) and 1-
substituted 3-phenyl-2.3,4,5-tetrahvdro-1H-1-benzaze-
pinies (IT) has been carvied out.  2-Phenyl-1-tetralone?
on treatment with HN; gave 3-phenyvl-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)butyrie 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 (I1a). Ia and IIa on treat-
ment with NaH and the appropriately substituted
halides gave Ib, Ie, IIb and Ile, respectively. Ila on
treatment with NaCNO and CH;COOH gave the
corresponding carbamoy’ derivative (1Id), while con-
densation with CICH,COCl gave the chloroacetyl
compound (ITe) which on condensing with 4-(8-hy-
droxyethyl)piperazine followed by LiAIH, reduction

gave Ilg.

N—X
1
R
L X=CO
iI, X=CH.
a, R=H e, R=COCH,Cl
b, R =(CH,),N(C,H;). Do % \
¢ R=(CH),N(CH,, o }=COCHN — N(CH,).0H
d, R = CONH.

¢. R=(CH.).N/  N(CH.),OH
\__/ ;

Biological Activity.——The methods used for sereening
have heen deseribed earlicr.  Fxcept for 1-(y-diethyl-
aninopropy D-3-phenyl-2,3.4,5-tetrahy dro-1H-1-benza-

(1) R. Kuhu, Scheeeizo Med. Woehsehe,, 87, 11535 £1057).
(2) M. 8. Newman, J. Am. Clewm, Soc,, 60, 241441 (1(Ci8;,
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zephie and 1-8-[4-(3-hydroxycthyl)piperazinyjethyi-3-
phenyl-2.3, 4. 5-tetrahydro-1H-1-benzazepine,  none  af
the compounds showed any significant effect on the
central nervons ar cardiavascular <yvstems nor did anv
of the conpands show any diuretie ar hypoglhvecmie
act'viy.  I-(y=Diethylaminopropyl-3-phenyvi-2.3,4.5-
tetrahydro-1H-1-benzazepme (lle) at 16 mg/kg ip
(LD (mice) 82 mg/kg ip) counteracted amphetamine
toxicity.  while  1-3-[4-(8-hydroxyethyvhpiperazinyt |-
ethyl-3-phenyi-2.3 4 5-tetrahydro-TH-1-benzazepime  at
17 mg/kg ip (LD (mice) 86 mg/kg ip) gave protection
against maxiual electroshock seizures and antagonized
the wetion ol S-hydroxytrypramine on izolated guinea
pig ilenm up 1o @ concentration of 107¢ g/l

Experimental Section®

3-Phenyl-1,3,4,5-tetrahydro-2H-1-benzazepin-2-one (l1a).
Cancentrated Ho8O, (3 ml) was added dropwize (o a stirred
minture of 2-phenyvl-l-tetralone {222 g, 0.01 wole), AcOIl
(12 mly, and NaNy <130 g, 0,02 wole) at 30-60°, aud ~tirring
wax coutinned for 2 hr after the complerion of the additiou.
The reaction mixtnre was rhen pnured oo erushed iee (200 g,
the product which separared was filiered, washe:d with ice-cold
aqueons ethanol (59¢:), and cervsiallized from bevzeue-perrolenm
cther (bp 40-60°); wmp 192-104°, vield 1.42 g (60°77).
dnal, Caled for CllnNO: 0 8101 HL 6320 N, 5.00.
Fouud: C, 8L.ON; T 6,42 N, 5.48,
v-(o-Aminophenyl j-a-phenylbutyric Acid Hydrochloride. A
mixture of Ia (2.37 ¢, 1L.01T woledy and ¢ N TICL (100 ml) was
refluxed lar 4 hr, caaled, and filiere:dl. The filirate an carween-
tratian gave @ colorless crv=talline produet whicl was recrysial-
lized from ethunol~ether: mp 2000, vield 2.56 g (95 ).
Anal. Caled for CeHpEpNO HCLE G 65860 1, 6170 N,
4530, Found: C, 65.49; I, 6.49; N, 5.20.
a,v=-Diphenylbutyric Acid. ~A solution of +-(o-aminaphenyl;-
a-phenyibutyric acid hydrochloride (2.91 g, 0.01 mole) i1 6 .\
HCIL (15 ml) was 1reated below 20° with NaNO. [1.38 g, 60.02
moler.  CuSOy (.04 ¢) and erthanal 25 wl) were added 1o 1he
diazouium =alt =olian and the mixture was heated at 60-70°
for 30 win, then eonled, and extracred with ethyl acetare,  The
extract was dited (Naw=0,) and the solvent was removed. The
restdue was ervstallized from benzene—petrolenn ether; mp and
mimp  {(with authentic sample ol  w.y-diphenvlbutyric  acudy
70° it tmp 72°).
3-Phenyl-2,3,4,5-tetrahydro-1H-1-benzazepine (Ila).. -\ <olu-
tion of Ta (237 g, .01 msle) in dry tetrahvdrofuran (THIEF)
(75 wily was added dropwixe 16 4 stivred suspension of LiAlll,
(.95 g, 0.025 mole) 1w dey THE (25 wl). The mixinre was
stirred and refluxed far 12 he and cooled and the exeess LiALH.
was decomposed by addition al ethyl acerate followed by warer.
The reaction wixinre was exivacted with ethyl acetate, 1he
extract was dricd (Na.=O0yp), the solvenn was removed, and the
residie was ervstallized fram benzene-petvalemm ether; mp 1247,
vield 188 g (73 )
Jaed, Caled Tor CullN C0oson0; 1, 762, N, 427,
Fannd:  C, 86570 T 8040 N, 6.50.
Hydrochloride, [rim cihanal «cilier, calarless needles, g 217
2187,
e, Caled Tor CallaeN-THCE 0 75095 T G050 N s
Fanud: ) 7414 11, 7.01; N, 5050
1-{ 8-Diethylaminoethyl)-3-phenyl-2,3,4,5-tetrahydro-1H-1-
benzazepine (ITh).--A mixture of ITa (2.23 g, 0.01 mole) and
Nal (1 g, 530C0) tn dry dioxane (15 ml) was refluxed far 1 hraud
cooled. To (his w0 =almian ol g-diethylaminaethyl  chlorvide
(1.55 g, 0.01 moley i dry 1oluene (5 ml) was added and the mix-
tare was refluxed Tor 1 hir, cooled, and filtered.  The filirare was
evaporated to dryness nuder reduced pressure, the residue was ex-
tracted with ether, the ether solution i turn was extracied with
1 N 1,804, the acidie laver was imade alkaline, the liberated basce
wis taken np in ether, the ether <oln(ian was dried (Na.80,),
and the =olvent was remaved,  The residne was eliranuographed

i Melting poines woere recoaded 1o o bac.
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on basic 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 CpHauN.: C, 81.98; H, 9.31; N, 8.69.
Found: C, 82.02; H, 9.44; N, 8.43.

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

Anal. Caled for CooHaN2: (COOH)2Z C, 69-90; H, 7.76;
N, 6.79. Found: C, 69.62; H, 8.08; N, 6.34.

1-(8-Diethylaminoethyl)-3-phenyl-1,3,4,5-tetrahydro-2H-1-
benzazepin-2-one (Ib).—Ia (1.18 g, 0.005 mole) on treatment with
NaH (0.48 g, 509;,) and g-diethylaminoethyl chloride (0.67 g,
0.005 mole), under the conditions described above for IIb, gave
Ib as a pale yellow liquid, yield 1.0 g (609%).

Anal. Caled for C‘ZQHQSNQO: C, 7857, H, 833, N, 8.33.
Found: C,7850; H, 8.98; N, 8.74.

1-(v-Diethylaminopropy!)-3-phenyl-2,3,4,5-tetrahydro-1H-1-
benzazepine (Il¢) was obtained in a similar manner from Ila
(3.34 g, 0.015 mole), NaH (1.5 g, 509%,), and y-diethylamino-
propyl chloride (2.99 g, 0.02 mole) as a pale yellow oil; yield
3.27 g (659%).

Anal. Caled for CuHaN.: C, 82.14;
Found: C, 81.84; H, 9.83; N, 7.92,

Oxalate, colorless leaflets from ethanol; mp 130-132°.

Anal. Caled for CypHapN, (COOH): N, 6.57. Found:
N, 6.75.

1-Carbamoyl-3-phenyl-2,3,4,5-tetrahydro-1H-1-benzazepine
(IId).—A mixture of IIa (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. Calcd for cl':I{mNzOZ C, 7669,

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 114 (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
on crystallization from benzene—petroleum ether gave Ile as
colorless crystals, mp 155-157°, yield 2.69 g (95%).

Anal. Caled for CisHisCINO: C, 72.12; H, 6.01; N, 4.57.

Found: C, 72.31; H, 6.23; N, 4.86.

1-[4-(8-Hydroxyethyl)piperazinyl}acetyl-3-phenyl-2,3,4,5-
tetrahydro-1H-1-benzazepine (IIf).—A mixture of IIe(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 & 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
water and dried (Na.S0,), and the solvent was removed. IIf was
obtained as a thick viscous liquid and was purified by chroma-
tography on basic alumina (grade I) using benzene as the eluent;
vield 3.33 g (85%).

Anal. Caled for CouHaN,Os: C, 73.28; H, 7.88; N, 10.69.
Fouund: C, 73.42; H, 8.21; N, 10.40.

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

Anal.  Caled for CoyHyN30.- 2HCL: C, 61.80; 1I, 7.08; N,
9.01. Found: C, 61.62; H, 7.41; N, 9.239.

1-3-[4-( 8-Hydroxyethyl )piperazinyl]ethyl-3-phenyli-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 giveIl g as apaleyellow
viscous oil; yield 3.31 g (909).

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

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

Anal. Caled for CesHiN;O  CeHzN,04:
N, 13.62.

H, 9.32; N, 8.33.

H, 6.76; N, 10.52.

N, 13.81. Found:
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Many of the clinically efficacious local anesthetics
are dialkylaminoalkylamides and dialkylaminoalkyl
esters of a variety of carboxylic acids.? In this
laboratory there has been considerable interest in the
synthesis and pharmacological evaluation of compounds
possessing the benzolb]thiophene nucleus,’® which
has resulted in the preparation of some amides and
esters of benzol[b]thiophene-2-carboxylic acid* (I) of

structure I1.
: S: N

II

COR

A related series of dialkylaminoalkyl esters of I
have been claimed to be useful as hypotensive, anti-
viral, and antifungal agents,® as have some benzo[b]-
thiophene-2-carboxamides.® The isosterically related
dialkylaminoalkyl esters of indole-2-carboxylic acid
have been shown to possess local anesthetic activity,”
while some indole-2-carboxamides demonstrated hypo-
tensive activity.® The isoelectronically related di-
alkylaminoalkyl esters of 2-naphthoic acid were re-
ported to exhibit local anesthetic activity.® Physical
constants of the compounds prepared are recorded in
TableI.

The amides and esters of I were prepared by con-
verting I to benzolb]thiophene-2-carbonyl chloride
(ITI)* and subsequently treating each of six amines
or alcohols dissolved in benzene with 1 equiv of III.
The products were isolated as amine hydrochlorides.
1-(2-Benzo[b]thenoyl)~4-methylpiperazine (VII) was
prepared via a Schotten—Baumann reaction.!

Pharmacology.—Topical local anesthesia was as-
sayed by the rabbit corneal test. The conjunctival
sac was instilled with 0,25 ml of 29 test solution and
lidocaine hydrochloride (29;) was used as the standard.
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