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iiﬁ-‘\minm‘lll_\I—S,()-(lih_\(lm\ylwnznl/)|l||i<>|»|n'm~, the sulfur bioizostere ol 5,0-dihydroxy-

tryptamine, a seleclive neurotoxin, has been synthesized and shown (o have signilicant effect

on biogenic amine levels both centrally and peripherally.

isopropylidencdioxybenzol b Jthiophene, showed significant hut opposite activity. The synthes

&lll(l pl'(‘“lllilllll’) |>|\ill'lllil(‘()l()g_\' are I'(‘[)()l'l(‘(l.

The importanee of benzo] b Jthienyl isosteres of hio-
fogically active indoles has clearly heen extablished (2).
This is particularly true of the isosteres of CGNN aclive
agents such as tryptamine (3), serotonin (1) and harmaline
(5). Recently, an effective neurotoxin las been reported
to have a preferential degenerative effeet on eentral
mdoleamine-containing  nearons. Intraventricular injee-
tion of this compound, 5,0-dihydroxytryptamine (D,0-
DY, in the rat, depleted brain and spinal cord 5-hydroxy-
try ptamine (3-11T) and 5-hydroxyindoleacetic acid, but
imercased tyrosine hydroxylase activity. These pharma-
cological observations suggest a preferential action ol
5.0-DHT on tryptaminergic neurons (6,.7). This interesting
activity of an indole derivative prompted the investigation
of the sultur bioisostere.

We have synthesized 3-(B-aminoethyl)-5.0-dihvdroxy-
benzo| b [thiophene (7) for the purpose of examining its
potential as a serotonin blocker, analogous to 5,0-DIT.

Thus, 12-sopropylidenedioxybenzene (1) was converted
to 3,l—im»]n'u;)_\li(l('nuli(W)llli()phmml (3) vie hithinm alu-
minum hydride reduction of the intermediate thiocyanate
(2). Condensation of 3 with ethyl y-chloroacetoacetate
followed by intramolecular cyelization of the resulting
keto-ester 4 with polyphosphoric acid gave ethyl 5,0-
isopropylidenedioxy-3-henzo b [thienylacetate (5). Ftha-
nolic ammonia converted 5 Lo the corresponding amide
6 which. after reduction with diborane and an acidic
work-up, gave the desired 7. Compound 6 could also be
reduced direetly to the .'i—ﬁ-umin()vll1y|-5,()-isnpm|>_ylitlvnc-
dioxyhenzo| b Jthiophene (8), isolated as its oxalate salt.

Siological Evaluation.

A an initial <ereen for biotogical activity, the effects
ol these sulfur hioisosteres of 5,6-DIFT, 7 and 8, on
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biogenic amine levels peripherally and centrally in the
ral were investigated. Two roates of administration were
employed in separate experiments, intraperitoneal and
intracerchral injections,

When given peripherally, 10 me/ke. ip., 7-HOL (5,6-
DISTY decreased norepinephrine (NI) in the heart and
spleen, but not 5-11T in the Tatter tissue. lu contrast, the
isopropylidenc derivative 8, at the same dosage, deereazed
51T in the spleen, and to a lesser statistically insignificant
extent, NI in the heart and spleen. Also incontrast to the
less lipid-soluble 7, 8 decreased NE in the brain.

Injected intracerebrally into the lateral ventricles (100
ug/rat) 7 deercased NE levels in the whole brain of the
rat, while leaving 5-1T and its principal metabolite Tevels
More like 5,0-DHT itsell, 8 decreased 5-HT
levels in the whole rat brain, while NE levels remained

unchanged.

uchanged. A slight decrease in S-hydroxyindoleacetic

acid levels was also observed.
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The toxicity of 8 was considerably greater than 7.
Sehaviorally, those rats injected ip. with 7 exhibited
signs ol exeitation (exophthalmos and pilocrection) while
8 caused a depression compared o controls. Behavioral
manilestations following intracerebral injections were more
or less reversed. The isopropylidene derivative 8 inereased
spontancous motor activity and excitement in the rats
while 7 caused an immobile, rigid though alert, stance

conmpared to controls,

EXPERIMENTAL

The infrared speetra were obtained on a Perkin-Elmer model
137-Binfracord spectrometer using either potassium bromide mulls
or neal liquids between silver chloride or sodium chloride plates.
NVIR spectra were determined on a Varian Associates Model
HA-L00O spectrometer. Mass spectra were determined either on a
Varian MAT CH-7 spectrometer or on an Associated Electrical
MS9 spectrometer at 70 eV,
oblained on a Mel-Temp capillary melting point apparatus and
are uncorrected.  Elemental analyses were performed by Midwest
Microlab of Indianapolis, Indiana.

-

Industries Melting points were

1.2 sopropylidenedioxybenzene (1).

This compound was prepared from catechol and acetone in
053% yield by the method of Slooff (8).

I -Thioeyano-3,1-Isopropylidenedioxybenzene (2).

Thioeyanogen chloride (approx. 0.09 mole) in anhydrous
acetic acid (500 ml) was prepared from lead thiocyanate and
chlorine according to the method of Bacon and Guy (9). To this
solution, compound 1 (10.98 g., 0.073 mole) was added all at
once. The solution was stirred al room temperature tor one hour,
then filtered to remove the lead chloride. The filtrate was then
poured into 3 liters of ice water and the mixture allowed to stand
in the refrigerator for 2 hours, The colorless product was filtered
lo yield 13.6 g. (89%) of essentially pure 2. Reerystallization
from aqueous ethanol gave an analytical sample: m.p. 69.70°;
ir (potassium bromide): 4.63 (C=N) 2 nmr (deuteriochloroform):
o L0k (5, 611), 0.68 (d. 111, Js ¢ =~ 8 1z, 115), 6.86-7.04 (m, 211,
1-2.0).

tnal. Caled. for CgHgNO,S: €, 57970 11, 4.35: S, 15.46:
MW, 207, Found: €, 58.09; 11,4.57: S, 15.70: M. W. m/e 207,

3. b-lsopropylidenedioxythiophenol (3).

Into a stirred solution of LATE (3.65 ¢., 0.090 mole) in ether
(100 ml.) was slowly dropped a solution of 2 (18 g., 0.087 mole)
in ether (200 ml.).  The addition required approximately 30
minutes after which the mixture was heated at reflux for an
additional 30 minutes and quenched by cautiously adding 15 ml,
of water, then sufficient 6 N hydrochlorie acid to dissolve the
inorganic salts.  The ether layer was immediately separated and
the aqueous phase extracted with ether (3 x 100 ml). The
combined ether layers were dried (magnesium sultate), and the
solvent evaporated leaving a yellow liquid.  The liquid was
distilled (66-68°, 0.5 mm) to give 101 g. (66%) of 3: ir (silver
chloride): 390 (S-H) u: nmr (deuteriochloroform): & 1.58
(s, O, 3.28 (s, THLSH), 6.46-6.76 (m, 311).

Anal. Caled. for Cylly 0,8 €, 59310 H, 5.49: S, [7.58;
MW 182, Found: €, 59.28: H,5.53: S, 17710 M.W.m/e 182,
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Ethyl 443 4-Isopropylidenedioxythiophenoxy)acetoacetate (4).

To a cold (0°). stirred solution of 3 .1 g., 0.05 mole) in
pyridine (45 ml.) was added over a 10 minute period ethyl y-chloro-
acetoacetate (10) (10,36 g., 0.063 mole). During the addition
period a white precipitate appeared.  After the addition, the
mixture was heated on a steam bath for 15 minutes during which
time the solid dissolved and the mixture turned dark red. The
solution was cooled 1o 0°, 6 N hydrochlorie acid added untit
pH 5 was attained, and the resulting mixture extracted with ether
(3 x 100 ml). The combined ether phases were extracted with
ice-cold 0 N hydrochloric acid (3 x 50 n...), then with water (2 x 50
ml.), dried (magnesium sulfate), filtered, and the solvent evaporated
to give a viscous, yellow-ted oil (14 g., 94%): nmr (deuteriochloro-
form): & 124 (1, 3H, J = 6.5 1z), 163 (s, 611), 3.60 (s, 2H),
3.64 (s, 211), 404 (q, 2H, J = 6.5 1z), 6.59 (4, 1H, Js6 - 81z,
H-5), 6.74-6.94 (m, 2I1); MW, Caled. 310.0875. Found: m/e
310.0858.  This material was uwsed direetly without further
purification.

Lihyl 5.6-1sopropylidencdioxy-3-benzofb Jthienylacetate (5).

A mechanically stirred mixture of benzene (600 mi.), poly-
phosphoric acid (18 ¢.), and phosphorus pentoxide (5 g.) was
heated to reflux.  To this mixture was added 25 g, of Celite
filter-aid (11).  After an additional 30 minutes of stirring and
heating, compound 4 (17.8 g., 0.057 mole) in benzene (50 ml.)
was added all at onee. The resulting mixture was heated at reflux
for one hour, then filtered. The filtrate was washed with 1+ N
sodium hydroxide solution, then with waler, dried (magnesium
sulfate), clarified (Norite) and the solvent evaporated to give
12.9 ¢, (77%) of the desired B which by thin layer chiromatography
[silica gel, acetone:  petroleum ether (6090°) (3:7)] was con-
taminated with a trace of 4; ir (silver chloride): 5.75 u (¢ O);
nmr (deuteriochloroform): 6 1.22 (1, 3H, J = 7.0 Hz), 1.65
(s, 011), 1.08 (s, 211), 5.12 (q, 211,/ = 7.0 Hz), 6.98-7.12 (m, 3I1),
MW Caled: 292.0770. Found: mje 292.0372.

5,0-1sopropylidencdioxy-3-henzo| b | thienylacetamide (6).

A solution of 5 (2.0 g.. 6.85 mmoles) in methanol (50 ml))
was salurated with ammonia and the resulting mixture stirred at
room temperature.  After approximately 36 hours, a precipitate
appeared.  After 5 days the mixture was filtered and the sohd
recrystallized from methanol to give 1.25 ¢, (75%) of 6, m.p.
214216°; ir (potassium bromide): 3.05, 3.20 (NI1), 6.05 (€ 0)
wr nmr (DMSOdg): 8 1.05 (s, 611), 3.51 (s, 2H), 6.85 (bs, 11,
NI, 7.14-7.28 (m, 3H), 7.40 (bs, LH, NI).

Anal. Caled. for C3H3NO3S: €, 59310 11,494, S, 1217,
M.W. 263, Found: €,59.19; H,4.84; S, 12.41; M.W.m/e 263,

3-(8-Aminoethy)-5,0-dihydroxybenzo| b Jthiophene (7).

A slurry of 6 (1.7 g.. 6.5 mmoles) in dry THFEF (75 ml.) was

added to a THF solution of diborane (16 ml., M in Bli3).
The amide dissolved immediately upon the additional of the
diborane.  The mixture was heated al reflux for 5 hours, then
quenched by the careful addition of 6 N hydrochlorie acid (50 ml.).
The mixture was distilled until the temperature of the distillate
was allowed to cool to room temperature whereupon a solid
precipitated.  This solid was collected and reerystallized from
3 N hydrochlorie acid to yield 1.0 g. (63%) of colorless, erystalline
needles (7-HCD, m.p. 208-270° dec.: nmr (deuterium oxide):
& 3.0-3.4 (my AHL -CHo G-y, 7.0 (s, TH), 7.20 (s, 1H), 73.0
(s, 1H).
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Anal. Caled. for C gl CINO,S: ¢, 14887, H, 4.92;
SO13.060 MW, 2455, Found: €, 48.78: H,4.88: S, 13.20;
MW, m/e 245, 247,

3-(8-Aminoethyl)-5.0 -isopropylidencioxybenzo[ b | thiophene (8)
Monohydrooxalate.

A reduetion mixture of 1.7 g. (6.5 mmoles) of 6 with diborane,
as deseribed above, was heated at reflux for 5 hours, then quenched
with 50 ml. of saturated salt water. After washing with ether, the
combined organic phases were dried (magnesium sulfate) and
filtered.  An ether solution of anhydrous oxalic acid was added,
and  the gummy precipitate filtered and  reerystallized from
methanol/ethyl acetate to give 1.54 g, (70%) of the oxalate salt,
m.p. 205.5-206° (with gas evolution).

tnal. Caled. for CisH7NOgS: €, 53100 H, 5.02; S, 9.44.
Found: €, 52.87: 11, 5.06. S,9.70.

An nmr spectrum of the free base, extracted from a bicarbonate
solution of 8 monohydrooxalate, showed the following resonances:
(deuteriochloroform): 6 1.67 (s, 6H), 2.76-3.12 (m, 4H), 6.90
(s. 1), 6,99 (s, 111), 7.08 (s, 1).

The hydrochloride of 8 was precipitated from an ethereal
solution of the free base, and reerystallized from methanol/ethyl
acelate, m.p. 203-205°.

Benzol b [thiophene
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