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Other Tests.~-The substainces were screened also for their
actions on the isolated rabbiv heart, following the method af
setnikar, ef al.,*' changes in anmplitude of eontractions, rate of
rontractions, coronary flow, and resistance to anoxial? were
recorded.  Frrthermore the substances were sereened for then
actions on bload pressiure and respiration in rats anesthelized
with 1.0 g/kg ip of urethan, on formaldehyde paw edema in racs,
an electroshock  conviulsions in mice, and o CaCleindned
ventrienlar fibrillations ia rats.
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A number of structnral analogs of serotonin (5-
hydroxytryptamine) have been prepared.? Due to
isoclectronte aund steric relatiouships, the benzold}-
thiophetie analog has been of particular hiterest as a
possible agounist  or  antagonist of serotonin. The
svuthests of this compound has proved to be refrac-
tory.* We wish to report the syvuthesis of 3-(3-
aminocthyl)-H-hydroxybenzolp Jthiophene (1), and pre-
lniinary pharmacelogical evaluation.

HO. : CH,CH,NH,
l
S
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3-Methyl-d-hydroxybenzo[bJthiophene,* prepared by
the cyelization procedure® from m-hydroxyacetophe-
none, followed by decarboxylation of the resulting 3-
methyl-5-hydroxybenzo[b]thiophete-2-carboxylic acid,
was converted to its benzoate ester.  This ester was
subscquently couverted to 3-bromomethyl-i-benzoyl-
oxvbenzo[b]thiopherie by the procedure of Chapmau,
et al.® and the corresponding carboxaldehvde was

. . . o o M
prepared in satisfactory yield via the Sommelet reac-
tion,” without hydrolysis of the ester hukage. The
S-benzoyloxybenzo[b Jthiophene-3-carboxaldehyde  was
then condensed with nitromethane, employing ammo-
mium acetate as catalyst. Two products were isolated,
the major product being S-benzoyloxy-3-(2-nitrovinyl)-
benzo[b jthiophene, and the minor product being 5-
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see 1. Campaigne anl 150 8. Neiss, J. Heteroprlie Chem., 8, 46 (1966). Taken
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Iydroxy-3-2-uitrovinyhbenzo b Jthiophene.  3-Boeuzo-
vioxy-d-(2-nitrovinyhbenzo [b jthiophene  wias redieed
with lithinnn aluminum hydride and the rection was
worked-up according to the method of Martin-Smith.
elal*  Compound T was isolated as the hvdimehloride.

The central nervous system effcet of 1 and S-hydroxy-
tryptophan (1) was studied by nnplitude analysis
af the cortiral clectroencephalogram (121GH ol wale
atbine rabbitz 1t has been denmustrated that aninds
given utravenous doses ul IT huve signilicant mereinses
of brain scrotonin.® M Admimstetion of 400 we ke
of T or IT resulted i desyuchromzation of the 116,
ntdicative of a highly =timulated state: T emised o dmp
ol the memt cnergy conteut (M1ZC) to 32,590 helaw
control levels aud T a drop of 41.09.  No peripheral
effects were ob=erved I rabbits treated with I Animals
pretreated  with peutobarbital (3 g ky) showed o
very sinilar polyplusic response to both 1 oaud 11
at A0 we ke both were syvuergistic to the scdutive,
maxinally stimnlated at 200 py kg, and again =edative
at S00 we ke The barbiturate effeet wax 500, ve-
versed (R0 ot a doscof 160 pg kg ol T and 1O pe Ky
ni I,

Further studies ane the synthests
activity ol benzo b jthiophene amdogs o hiologically
active derivatives are currently  under o
vestigntion.
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Ixperimental Section:!

5-( «=Methyl-3-hydroxybenzylidene)rhodanine. - - Rhodianine
(67 g, 0.3 mole) was added to a solntion nf 4 g of annnoninm are-
Late and 12 ml of glacial acetie acid i 400 mlb of dry bensene
and boiled for a few mivntes.  m-Hydroxyacetophenone (6% g,
(1.5 mole) wus added to 1the hat reaction mixture and the flask
was connected te g Dean-Stark trap.  The reaction niixinre
wis refluxed vigoransly mutil salid hegnn wy separate, cooled 10
roun temperatnre, and filtered.  The vellow precipitate wis
washed with two 100-ml portinns of waler and air dried.  Re-
crystallization front dioxane—witer gave 100 g (80¢
which nielted at 2001-20:2°,
at 207°.

Arnal. Caled for Cp1LNOS,: 80 25,520 Found: 8, 25.64.

3=-Methyl-3-(3-hydroxypheny!)-«-mercaptoacrylic Acid.—-
A a-Methyvl-3-hyrdroxybenzylidine)rhodanive (30 g, 0.20 mole}
was added to nostivred solution of 1 L oaf 106, NaOH at 60°.
The amber solution was heated ta 80° and stirred for 1 he prine
tn <atnration with NaCland fittention throngh a Norvit pad. The
solutinn was rooled to 102 and slowly ponred into 400 ml of 6 .V
HCT which was satmrated with NaCl and cooled te 10°. The
vellow solid was colleeted and dried 1 vield 39 g (7500) of praxd-
nei which melied 125-129° after recrystallization fram prapannl:
AP S 0D (nternoleenlar 1T handed O 34 (011 of acid
395 fvery wenk ) (SHY 505 ¢C= 075 6.25 Carvl candngated G2y,
12.6:3, 14.2, and 1445 p (1,5-disubstitated benzene).

tal, Caled for CpHpO2: 8, 1525, Fod: 8, 15011,

3-Methyl-5-hydroxybenzo'!s|thiophene-2-carboxylic  Acid.-—
g-Methyl-g-0 3-hydinxyphenyt -a-ntercapioacrylic aeld (20 g,
11,095 mole) and 30 g of 1, were allawed to gently vefluxed for
15 hr in 300wl of dry diaxane,  The solution was redneed to half
ils vohune under reduced pressure and poared into 2 1. of cold
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water coutaining 60 ml of saturated NaHSO; solution. The
entire dilution was extracted with four 250-ml portions of ether
and the combined ether extracts in turn were extracted with two
150-n1t portions of 10% NaHCO; The dark alkaline solution
was bolled with Norit, filtered, cooled, and acidified with 6 .V
HCIL. The tan precipitate was collected and dried to yield 17.5 g
(88¢7) of product which melted at 241-243°, After two re-
crystallizations from 957 ethanol, white crystals were obtained
and melted at 254-255° dec; mm 3.0 (OH), 3.4-4.1 (OH of
CO.H), 6.03 u (C=0).

Anal. Caled for C,HsO0s8: C, 57.68; H, 3.90; 8, 15.30.
Found: C, 57.41; H, 3.96; S, 15.11.

3-Methyl-5-hydroxybenzo[b]thiophene.—3-Methyl-5-hvdroxy-
henzo[b] thiophetie-2-carboxylic acid (4 g, 0.019 mole) was slowly
heated during 1 hr to 210° i 40 ml of redistilled quinoline con-
taining 2 g of Cu powder. The temperature was maiutained at
210° for a further hour and then the reacticn mixture was cooled,
diluted with 150 ml of ether, and filtered. The etheral solution
was extracted with 6 N HCI until acidic to congo red paper.
The ether layer was then extracted with 205z NaOH, decolorized
with Norit, and acidified with 6 ¥ HCl. The acidic solution
was extracted with three 75-ml portions of ether and dried
(N2,80,), and the ether was removed to yield a brown oil. The
oil was dissolved in boiling cyclohexane and upon cooling gave
1.8 g (57%) of product. Analytical material was obtained after
three recrystallizations from cyclohexane, mp 93-94°;¢ A5
2.96 (OH), 3.25 (=CH), 3.41 (CHj,), 8.22, 8.59, 7.20 u (phenolic
OH). The ultraviolet spectrum indicated A%% *™™' in mu (e):
238 (21,800), 265 (5270), 270 sh (4660), 308 (3060), and 317
(2880); umr (CDCl), 6 2.22 (3 H, doublet), 5.72 (1 H, singlet),
6.7-7.2 (3 H, multiplet), 7.5-7.67 (1 H, doublet).

Anal. Caled for CyHOS8: 8, 19.45. Found: S, 19.41.

The picric acid charge-transfer complex was prepared in the
asnal manner,!'? as tiny orange needles which melted at 150-151°
after recrystallization from ethanol.

Anal. Caled for CisHuNsOsS: N, 10.68; S, 8.14.
N, 10.90; 8, 8.46.

3-Methyl-5-benzoyloxybenzo[b]thiophene.—A solution of 2.76
g (0.017 mole) of 3-methyl-3-hydroxybenzo[blthiophene, 20 ml
of dry pyridine, and 2.36 g (0.017 mole) of benzoy!l chloride was
heated to geutle reflux for 3 hr. The reaction mixture was cooled
to room temperature and poured into 125 ml of ice water. The
solid which separated was collected and washed with 59 NaHCO;
prior to recrystallization from ethanol to yield 3.85 g (85%)
of white needles: mp 67-68.5°: AEBr 328 (=CH), 3.45 (CHy),
5.79 (C=0), 6.27 u (C=C aromatic); nmr (CDCly), §2.33 (3 H,
doublet), 7.0-8.5 (9 H, multiplet).

Found:

Anal. Caled for CieH120.8: C, 71.62: H, 4.51; S, 11.95.
Found: C, 71.87; H, 4.88; 8, 11.82.
3-Bromomethyl-5-benzoyloxybenzo[b]thiophene.—A solution

containing 0.5 g (1.87 X 1073 mole) of 3-methyl-3-benzoyloxy-
benzo[blthiophene and 0.019 g of benzoyl peroxide dissolved in
20 ml of reagent CCl, was heated to a gentle reflux whereupon
0.33 g (1.87 X 1073 mole) of recrystallized N-bromosuceinimide
was added and two 200-w lights focused on the reaction flask.
The reaction was allowed to reflux for 2 hr, allowed to cool to
room temperature, and filtered to remove succinimide. The
CCl; was removed under a stream of N; to yield a yellow solid.
The crude product was recrystallized from cyclohexane to give
0.51 g (80%) of white plates: mp 115-116°; A5er 3.28 (=CH),
5.79 (C=0), 6.26 u (C=C aromatic); nmr (CDCl), § 4.62
(2 H, singlet), 7.0-8.4 (9 H, multiplet).

Anal. Caled for CieHuBrOS: C, 55.34; H, 3.19; Br, 23.02.
Found: C, 55.03; H, 3.25; Br, 23.59.

5-Benzoyloxybenzo[b]thiophene-3-carboxaldehyde.—A  solu-
tion of 2.87 g (827 X 1073 mole) of 3-bromomethyl-3-benzoyl-
oxybenzo[blthiophene and 1.18 g (840 X 107% mole) of hexa-
methylenetetramine in 25 ml of CHCl; was refluxed for 6 hr,
after which time it was cooled to room temperature and the CHCl;s
was removed nnder reduced pressure leaving a light tan crude
hexamine salt. This salt was treated with 30 ml of 5309 aqueous
acetic acid and the resulting solntion was heated to reflux for
3 hr. At the completion of the heating period, 40 ml of water
and 7 ml of concentrated HCl was added and the mixture re-
fluxed for an additional 5 min. The reaction mixture was allowed
to stand overnight, then diluted with 200 ml of water and ex-

(12) R. Shriner, R. Tuson, and D. Cnrtin, “The Systematie Identification
of Organie Compoinrls,” Jubn Wiley and Sons, 1ne., New York, N, Y., 1948,
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tracted with three 75-ml portions of ethyl acetate. The com-
bined extracts were dried (Na,S0y), and the solvent was removed
to yield a tan solid. Recrystallization from ethanol gave 0.94 g
(40%) of white needles: mp 96-97°; AL’ 3.26 (==CI0), 3.59
(CH), 5.79 and 6.0 (C=0), 6.25 4 (C=C).

Anal. Caled for CigH pOs8: C, 68.06;
Found: C,67.87; H, 3.55; 8, 11.06.

The semicarbazone was prepared by the usual procedure!?
as white plates, mp 224-225°, following recrystallization from
ethanol.

Anal. Caled for CyH;3N30:8: C, 60.16; H, 3.86; N, 12.38.
Found: C, 59.99; H, 3.82; N, 12.59,

5-Benzoyloxy-3-(2-nitrovinyl)benzo[b]thiophene.—A solution
of 0.3 g (1.1 X 107 mole) of 5-benzoyloxybenzo[blthiopheie-3-
carboxaldehyde and 0.12 g of ammonium acetate in 6 ml of
nitromethane was brought to a gentle reflux and maintained for
1 hr, after which time the excess nitromethane was removed
under a stream of N» to leave a yellow solid. The crude solid
was dissolved in boiling benzene, filtered, and upon cooling gave
0.275 g (80%) of yellow needles: mp 179-180°:; azE¥ 307
(=CH), 5.79 (C=0), 6.14 (C=C olefin), 6.64 and 7.5 u (NO,).

Anat. Caled for C;HUNOS: C, 62.76; H, 3.41; N, 4.31.
Found: C, €3.20; H, 3.60; N, 4.23.

5-Hydroxy-3-(2-nitrovinyl)benzo[blthiophene.—This benzene-
insoluble material can be isolated from the condensation reaction
between nitromethane and 35-benzoyloxybenzo[blthiophene-3-
carboxaldehyde, and composes 59, of the crude reaction mixture.
Recrystallization from chloroform gave gold needles: mp 227-
228° dec: Asm 3.0 (OH), 3.28 (=CH), 6.18 (C=C olefin),
6.70 and 7.6 u (NOy).

Anal. Caled for CH.NOsS: C, 54.29: H, 3.19; N, 6.33.
Found: C, 54.41; H, 3.32; N, 6.48.

3-(8-Aminoethyl)-5-hydroxybenzo[b]thiophene Hydrochloride.
—Lithium aluminum hydride (4.0 g, 0.105 mole) was added to
100 ml of dry tetrahydrofuran (THF), followed by the dropwise
addition of 2.25 g (6.9 X 107® mole) of 5-benzoyloxy-3-(2-nitro-
vinyhbenzo[blthiophene which was dissolved in 50 ml of dry
THF. The reaction mixture was gently refluxed for 6 hr before
the excess LiAlH, was decomposed by the careful addition of
water, 200 ml of 2 N NaOH was added, and the entire reaction
mixture was filtered. The THF was removed by distillation,
and the basic solution was saturated with CO, (pH 8.3) and ex-
tracted continuously with ether for 48 hr. Dry HCl was passed
into the ether solution, vielding a yellow oil which solidified
under vacnum. Recrystallization from methanol-ethyl acetate
gave 0.19 g (129,) of white plates: mp 195-196.5°; 2X% 3.00
(OH), 3.23-3.40 (NH;*), and strong absorptions at 6.84, 6.96,
7.25, 8.03, and 819 u. The ultraviolet spectrum indicated
Aot iy mu (e): 237 (18,630), 264 (5520), 270 sh (4820),
309 (3310), and 316 (3200).

Anal. Caled for CoH,CINOS: C, 52.28; H, 5.27; N, 6.09.
Found: C, 52.38; H, 5.45; N, 6.10.

H, 3.57; &, 11.36.
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