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was wanned to 60° fur .')() mill, filtered, and vacuum evaporated 
to an oil. The oil was .slurried in 150 ml of saturated salt solution, 
extracted with ethyl acetate, dried with Drierite, and vacuum 
evaporated to an oil (10.7 g) which was slow to crystallize. 
The solid material was recrystallized from ether: uv X:li;li 240 
mn (ethanol). 
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in view of the clinically useful CXS activity of di-
bcnzazepines,1 the synthesis of 1-substituted 3-phenyl-
l,3,4,f)-tetrahydro-2H-l-benzazepin-2-ones (I) and 1-
substituted 3-phenyl-2,3,4,5-tetrahydro-lH-l-benzaze-
pines (II) has been carried out. 2-Phenyl-l-tetralone-
on treatment with HX8 gave 3-phenyl-l,3,4,5-tetra-
hydro-2H-l-benzazepin-2-one (la). The structure of 
la was confirmed by hydrolysis to 2-phenyl~4-(2-
aminophenyl)butyric acid, followed by deamination. 
when a,7-diphenylbutyric acid was obtained. 3-
Phen,yl-l,3,4,5-tetrahydro-2H-l-benzazepin-2-one (la) 
on reduction with LiAlH4 gave 3-phenyl-2,3,4,5-tetra-
hydro-lH-1-benzazepine (Ila). la and Ha on treat
ment with XaH and the appropriately substituted 
halides gave lb, Ic, l ib and lie, respectively. Ila on 
treatment with XaCXO and CH3COOH gave the 
corresponding carbamoy1 derivative (lid), while con
densation with CICH2COCI gave the chloroacetyl 
compound (lie) which on condensing with 4-(/3-hy-
droxyethyl)piperazine followed by LiAlHj reduction 
gave Ilg. 

CKH, 

N - X 

R 

a. R = H 
b. R = (CH,)2N(C2H5), 
c, R = (CH2)3N(G/H5), 
d, R = CONH, 

I, X = CO 
II, X = CH, 

e. R = C0CH2C1 

f, R=COCH,N; 

K, R=(CH2)2N; 

N(CH2)2OH 

N(CH.,).,0H 

Biological A c t i v i t y . — T h e m e t h o d s u s e d for s c r een ing 
h a v e been desc r ibed ear l ier . E x c e p t for l - ( Y - d i e t h y l -
a n i i n o p r o p y l ) - 3 - p h e n y l - 2 , 3 . 4 , o - t e t r a h y d r o - l I I - I - b e n z a -

zep ine a n d l - r j - [4 - ( / j -hydroxye thy l )p ipe raz iny] Jet hy 1-3-
p l H > n y l - 2 . 3 , 4 , . V t e t r a h y d r o - l H - l - b e n z a z e p i n e . none of 
t he c o m p o u n d s s h o w e d a n y significant effect on t h e 
c e n t r a l n e r v o u s or c a r d i o v a s c u l a r s y s t e m s nor did a n y 
of t h e c o m p o u n d s s h o w a n y d i u r e t i c or h y p o g l y c e m i c 
a c t ' v i t y . l - (7 -Die thy laminopropy l , i -3 - j>heny l -2 .3 ,4 .o -
t e t r a h y d r o - l H - 1 - b e n z a z e p i n e ( l i e ) at Hi n i g / k g ip 
(LD.vi (mice) N2 m g / k g ip) c o u n t e r a c t e d a m p h e t a m i n e 
toxicity ' , while l - r J - [4 - ( /3 -hydroxye thy] )p iperaz iny l |-
e t h y l - 3 - p h e n \ ' l - 2 , 3 . 4 , " ) - t e t r a h y d r o - l H - l - b e n z a z e p i n e at 
17 m g / k g ip (LD,-,(, (mice) SO m g / k g ip) g a v e p r o t e c l i o n 
a g a i n s t m a x i m a l e l ec t roshock se izures a n d tint agon ized 
t h e ac t ion of o - h y d r o x y t r y p t a m i n e on iso la ted guinea 
pig i leum up to a c o n c e n t r a t i o n of 1 0 _ c g / m l . 

Experimental Section3 

3-Phenyl-l,3,4,5-tetrahydro-2H-l-benzazepin-2-one (la). 
Concentrated TI0SO1 (3 ml) was added dropwise to a stirred 
mixture of 2-phenyl-l-tetralone (2.22 g, 0.01 mole), AcOII 
(12 ml), and XaX3 (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 !59'.'(), and crystallized from benzene-petroleum 
ether (bp 40-60°); nip 11)2-194°, yield 1.42 g (60'','.). 

Anal. Calcd for CeHi.-.XO: C. SI.01: H. 0.32; X, 5.90. 
Found: C, 81.OX; 11,6,42; X, 5.4*. 

7-(o-Aminophenylj-a-phenylbutyric Acid Hydrochloride. A 
mixture of la (2.37 g, 0.01 mole) and 6 ,V HC1 (100 ml) was 
refiuxed for 4 hr, cooled, and filtered. The filtrate on concen
tration gave a colorless crystalline product which was recrystal
lized from ethaiiol-ether; mp 200°, yield 2.06 g (95' ( ). 

Anal. Calcd for (V,Hr;X()2 'I KM: C, 05.80: if, 6.17: X, 
4.80. Found: C, 65.49; 11,6.40: X, 5.20. 

a,--Diphenylbutyric Acid. A solution of 7-10-aminophenyl i-
tt-phenylbutyric acid hydrochloride (2.01 g, 0.01 mole) in 6 A" 
HC1 (15 ml) was treated below 20° with XaX0 2 (1.38 g, 0.02 
mole). CuSOi (0.04 g) and ethanol (27, 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. MMie 
extract was dried (X~a2S()i) and the solvent was removed. The 
residue was crystallized from benzene-petroleum ether: mp and 
mmp (with authentic sample of ex.;-diphenylbut vrie acid) 
70° (lit.2 mp 72° j . 

3-Phenyl-2,3,4,5-tetrahydro-lH-l-benzazepine (Ila). A solu
tion of la (2.37 g, 0.01 mole) in dry tetrahydrofuran (MTIFj 
(75 ml) was added dropwise to a stirred suspension of LiAHC 
(0.9.5 g, 0.025 mole) in dry TI1F (25 ml). MMie mixture was 
stirred and refiuxed for 12 hr and cooled and the excess LiAlIl, 
was decomposed by addition of ethyl acetate followed by water. 
MMie reaction mixture was extracted with ethyl acetate, the 
extract was dried (Xa.SO^), the solvent was removed, and the 
residue was crystallized from benzene- petroleum ether: mp 124°. 
yield 1.88 g (75'',' ). 

Anal. Calcd for C16I1,;X: C, Ni.O'.l; 11, 7.62; X, 6 27. 
Found: C, SO.37: II, 8.04; X, 0.59. 

Hydrochloride, from ethanol -ether, colorless needles, nip 217 
218°. 

Anal. Calcd for C„-,11,TX I1CI; C, 75.9s; 11,6.(13: X, 5.30. 
Found: C, 74.14; II, 7.01; X, 5.35. 

l-(j3-Diethylaminoethyl)-3-phenyl-2,3,4,5-tetrahydro-lH-l-
benzazepine (lib).---A mixture of I la (2.23 g, 0.01 mole) and 
XaH (1 g, 50', ') in dry dioxane (15 ml) was refiuxed for 1 hrand 
cooled. To this a solution of pJ-diethylaminoethyl chloride 
(1.3)5 g, 0.01 mole) in dry toluene (5 ml) was added and the mix
ture was refiuxed for I hr, cooled, anil filtered. MMie filtrate was 
evaporated to dryne.>s under reduced pressure, the residue was ex
tracted with ether, the ether solution in turn was extracted with 
1 A" TT2SOi, the acidic layer was made alkaline, the liberated base 
was taken up in ether, 1 he el her solution was dried (.Xa.2S< >.]), 
and the solvent was removed. MMie residue was chromatographed 

(1) K. Kuhn , Sclt'cciz. Mel. it'oiii.vh,:. 87, 1 1 :io ilO.VT 
(2) VI. S. N e w m a n , ./. .4m. Chen). Hot:, 60, 2(14(1 (Ki:i8 Mel t ing p< 
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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 
3.0 g (95%). 

Anal. Calcd for C22H30X2: C, 81.98; H, 9.31; N, 8.69. 
Found: C, 82.02; H, 9.44; N, 8.43. 

Oxalate, colorless crystals from ethanol; mp 138-140°. 
Anal. Calcd for C22H30X2-(COOH)2: C, 69.90; H, 7.76; 

X, 6.79. Found: C, 69.62; H, 8.08; X, 6.34. 
l-(/3-Diethylaminoethyl)-3-phenyl-l,3,4,5-tetrahydro-2H-l-

benzazepin-2-one (lb).—la (1.18 g, 0.005 mole) on treatment with 
NaH (0.48 g, 50%) and 0-diethylaminoethyl chloride (0.67 g, 
0.005 mole), under the conditions described above for l i b , gave 
lb as a pale yellow liquid, vield 1.0 g (60%). 

Anal. Calcd for C22H2sX20: C, 78.57; H, 8.33; X, 8.33. 
Found: C, 78 50; H, 8.98; N, 8.74. 

1 -(7-Diethylaminopropyl)-3-phenyl-2,3,4,5-tetrahydro-lH-l -
benzazepine (lie) was obtained in a similar manner from I l a 
(3.34 g, 0.015 mole), NaH (1.5 g, 50%), and 7-diethylamino-
propyl chloride (2.99 g, 0.02 mole) as a pale yellow oil; yield 
3.27 g (65%). 

Anal. Calcd for C23H32N2: C, 82.14; H, 9.52; X, 8.33. 
Found: C, 81.84; H, 9.83; X, 7.92. 

Oxalate, colorless leaflets from ethanol; mp 130-132°. 
Anal. Calcd for C23H32N2-(COOH)2: X, 6.57. Found: 

X, 6.75. 
l-Carbamoyl-3-phenyl-2,3,4,5-tetrahydro-lH-l -benzazepine 

(lid).—A mixture of I l a (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 Ci7H l sX20: C, 76.69; H, 6.76; X, 10.52. 
Found: C, 77.01; H, 6.87; X, 10.29. 

l-(Chloroacetyl)-3-phenyl-2,3,4,5-tetrahydro-lH-l-benza-
zepine (He).—A mixture of I l a (2.23 g, 0.01 mole), chloroacetyl 
chloride (1.13 g, 0.01 mole), and K 2C0 3 (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 l i e as 
colorless crystals, mp 155-157°, yield 2.69 g (95%). 

Anal. Calcd for Ci8H18ClXO: C, 72.12; H, 6.01; X, 4.57. 
Found: C, 72.31; H, 6.23; X, 4.86. 

1 - [4-( /3-HydroxyethyI )piperazinyl] acetyI-3-phenyl-2,3,4,5-
tetrahydro-lH-1-benzazepine (Ilf).—A mixture of l i e (2.99 g, 0.01 
mole), 4-(/3-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 HC1 and the acidic extract was 
made alkaline with Xa 2C0 3 solution. The product which sepa
rated was taken up in ether, the ether extract was washed with 
water and dried (Na2SO<i), and the solvent was removed. Ilf was 
obtained as a thick viscous liquid and was purified by chroma-
tographv on basic alumina (grade I) using benzene as the eluent; 
yield 3.33 g (85%). 

Anal. Calcd for C2„H31N302: C, 73.28; H, 7.88; N, 10.69. 
Found: C, 73.42; H, 8.21; X, 10.40. 

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

Anal. Calcd for C24H31X302-2HC1: C, 61.80: II, 7.08; X, 
9.01. Found: C, 61.62; H, 7.41; X, 9.23%. 

1 -/3- [4-( 0-Hydroxyethyl)piperazinyl] ethyl-3-phenyl-2,3,4,5-
tetrahydro-lH-1-benzazepine (llg).—Ilf (3.93 g, 0.00 mole) in 
dry TI IF (50 ml) was reduced with LiAlH4 (1.90 g, 0.05 mole) in 
dry T H F (25 ml), as described above, to give II gas a pale yellow 
viscous oil; vield 3.31 g (90%). 

Anal. Calcd for C24H33N30: C, 75.99; H, 8.70; X, 11.08. 
Found: C, 76.18; H, 9.00; N, 10.81. 

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

Anal. Calcd for C24H33XsO C6H3N30,: N, 13.81. Found: 
X, 13.62. 
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Many of the clinically efficacious local anesthetics 
are dialkylaminoalkylamides and dialkylaminoalkyl 
esters of a variety of carboxylic acids.2 In this 
laboratory there has been considerable interest in the 
synthesis and pharmacological evaluation of compounds 
possessing the benzo[6]thiophene nucleus,1,3 which 
has resulted in the preparation of some amides and 
esters of benzo[6]thiophene-2-carboxylic acid4 (I) of 
structure II. 

II 

A related series of dialkylaminoalkyl esters of I 
have been claimed to be useful as hypotensive, anti
viral, and antifungal agents,5 as have some benzo[6]-
thiophene-2-carboxamides.6 The isosterically related 
dialkylaminoalkyl esters of indole-2-carboxylic acid 
have been shown to possess local anesthetic activity,7 

while some indole-2-carboxamides demonstrated hypo
tensive activity.8 The isoelectronically related di
alkylaminoalkyl esters of 2-naphthoic acid were re
ported to exhibit local anesthetic activity.9 Physical 
constants of the compounds prepared are recorded in 
T a b l e ! 

The amides and esters of I were prepared by con
verting I to benzo[&]thiophene-2-carbonyl chloride 
(III)10 and subsequently treating each of six amines 
or alcohols dissolved in benzene with 1 equiv of III. 
The products were isolated as amine hydrochlorides. 
l-(2-Benzo[&]thenoyl)-4-methylpiperazine (VII) was 
prepared via a Schotten-Baumann reaction.11 

Pharmacology.—Topical local anesthesia was as
sayed by the rabbit corneal test. The conjunctival 
sac was instilled with 0.25 ml of 2% test solution and 
lidocaine hydrochloride (2%) was used as the standard. 
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