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Acid VI obtained in a reaction of sodium 3-thiophenthiolate with phthalide was cyclized by 
a phosphate ester to thieno[3,2-c]-2-benzothiepin-10(5i/)-one (IV) which was converted via 
the tertiary alcohol F t o the title compound III. Acid VII obtained by bromination of VI yields 
by cyclization a mixture of 3-bromothieno[3,4-c]-2-benzothiepin-10(5i/)-one (VIII) and ketone 
IV, formed after displacement of bromine during the acylation reaction. The thieno[3,2-6]-
-l-benzothiopyran-9-one (X) obtained in a modified procedure was converted in a reaction with 
3-dimethylaminopropylmagnesium chloride to the tertiary alcohol XI, the dehydration of which 
did not result in the expected olefine because of lability of the latter in an acid medium. Hydro-
chloride of amine III was found to be a very potent antihistamine. 

Of the six possible thieno-benzothiepins, linearly condensed tricycles with the sulfur 
atom in the two-unit bridge of the central seven-membered ring, only two have been 
described so far: thieno[2,3-c]-2-benzothiepin and thieno[2,3-c]-l-benzothiepin. 
Both were found to be suitable carrier systems for molecules of pharmacodynamically 
active compounds. The derivative of the first is the antihistamine and antiallergic 
"dithiadene" (/) developed by this g r o u p 1 - 7 ; a derivative of the second is the pipe-
ridine analogue II with antihistamine, antiserotonin, bronchodilating and antitussic 
activities, prepared by Jucker and coworkers8. It is the aim of the present communica-
tion to describe the synthesis of III which is isomeric with dithiadene (I) and derived 
from another system of this type, viz. thieno[3,2-c]-2-benzothiepin (see also9 - 1 0). 
The work includes also an attempt to synthesize the derivatives of the fourth analog-
ous system, i.e. thieno[3,4-c]-2-benzothiepin. 

In the synthesis of III, similar methods as in the synthesis of I were used2 , 4 . 3-Bro-
mothiophene1 1 ~ 1 3 was exposed to n-butyl lithium and then reacted with sulfur, 
yielding 3-thiophenthiol1 4 , 1 5 , the sodium salt of which reacted with phthalide1 6 

in boiling ethanol to yield 2-(3-thienylthiomethyl)benzoic acid (VI). This acid was 

* Part LXXXIX in the series Neurotropic and Psychotropic Agents; Part LXXXVIII: 
This Journal 40, 2887 (1975). 
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further cyclized by the action of a phosphate ester (for method see 1 7) in boiling 
toluene, giving rise to thieno[3,2-c]-2-benzothiepin-10(5H)-one (IV). Reaction with 
3-dimethylaminopropylmagnesium chloride2 in tetrahydrofuran produced a fine 
yield of the tertiary alcohol V, which was dehydrated under acid catalysis (through 
the action of a small excess of hydrogen chloride in boiling acetone) to the olefinic 
amine// / . The hydrochloride thus obtained appears homogeneous in paper chromato-
graphy after recrystallization, representing apparently one of the two possible geo-
metric isomers of III; spectroscopic data which are available do not permit the 
definition of configuration of the present product. 

C H ( C H 2 ) 2 N ( C H 3 ) 2 

/ 
I 

CH-

II 

CH-.S-// 
COOH S 

III, R = CH(CH 2 ) 2 N(CH 3 ) 2 

IV, R = O 
/ O H 

V, R = < 
x ( C H 2 ) 3 N ( C H 3 ) 2 

VI, R = H 
VII, R = Br 

Bromination of VI in acetic acid led to a monobromo derivative which, on the 
basis of N M R spectrum, is assumed to be the 2-bromo-3-thienyl derivative VII. 
Attempts at cyclization of acid VII with phosphorus pentoxide in boiling toluene 
resulted in a neutral product but its bromine content was substantially lower than 
corresponds to product VIII. Using thin-layer chromatography on silica gel it was 
found that the product is a mixture of principally two components, the predominating 
one being ketone IV. Repeated crystallization finally led to a sample of pure 3-bromo-
thieno[3,4-e]-2-benzothiepin-10(5//)-one (VIII). The unexpected formation of ketone 
IV can be explained by a primary displacement of halogen from position 2 of thio-
phen. A similar type of reaction was observed during acylation of 2,5-dichloro, 
2,5-dibromo and 2,5-diiodothiophene 1 8 - 2 0 . Attempts at removing the bromine 
atom from the molecule of ketone VIII by applying zinc in acetic acid did not result 
in the desired product. 
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Br 

VIII 

Finally we a t tempted to synthesize the th iophen analogue of p ro th ixene 2 1 with the 
little known thieno[3,2-fc]- l -benzothiopyran skeleton. The described p rocedure 2 2 

was applied to the p repara t ion of 2-(3-thienylthio)benzoic acid ( IX) in a reaction 
of 3 -b romoth iophene 1 2 with thiosalicylic ac id 2 3 . Acid IX was then cyclized in the 
presence of po lyphosphor ic acid at 140°C to ketone X. This procedure appears 
to be superior to the previously described cyclization using sulfuric ac id 2 4 which 
gives a lower yield and a less pure p roduc t . React ion of ketone X with 3-dimethyl-
aminopropylmagnes ium chloride in t e t r ahydro fu ran resulted without complicat ions 

C O O H 

IX 

s 

/ O H 
XI, R = < 

\ C H 2 ) 3 N ( C H 3 ) 2 

in amino alcohol XI which was used in an a t tempt at dehydra t ion by heat ing with 
dilute sulfuric acid. The usual processing resulted in an oily basic p roduc t which 
resisted all a t t empts a t prepar ing crystalline maleate, hydrochlor ide or f umara t e . 
The si tuat ion remained unchanged even af ter ch roma tog raphy of the crude base 
which appears to be unstable in the presence of acids. 

In view of the s t ructural similarity with di thiadene ( / ) c o m p o u n d III was tested 
pharmacological ly mainly f r o m the point of view of ant ihis tamine activity and effects 
which usually accompany i t 4 - 6 . I t was applied in the f o r m of hydrochloride. The 
acute toxicity was determined in mice; with an i.v. adminis t ra t ion the L D 5 0 was 
18-5 mg/kg, with a p.o. one it was 180 mg/kg. The c o m p o u n d displayed an intense 
ant ih is tamine effect in tests using guinea-pigs in vivo. In the aerosol test, its E D 5 0 

is 0-209 mg/kg when applied i.v. 15 min prior to his tamine (this is a lmost the same 
as with cyproheptadine with a E D 5 0 = 0-23 mg/kg but by a lmost an order 
of magni tude lower than with di thiadene 4 ) . In the test of histamine de toxica t ion , the 
compound III was administered subcutaneously (30 min pr ior to histamine); its 
E D 5 0 = 0-054 mg/kg (approximately the same as with promethaz ine or cypro-
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h e p t a d i n e a n d 50% of t h e d i t h i a d e n e ac t iv i ty 4 ) . C o m p o u n d / / / h a s p rac t ica l ly n o an t i -
s e r o t o n i n ac t iv i ty in t he test of r a t f o o t e d e m a (in a dose of 5 m g / k g app l i ed i.p. 
30 m i n p r i o r t o se ro ton in ) . I t h a s a slight a n t i a n a p h y l a c t i c effect f r o m a dose of 25 
m g / k g s.c. u p , b u t even a d o s e of 100 m g / k g d o e s n o t b lock fu l ly t h e a n a p h y l a c t i c 
r e a c t i o n a f t e r d e x t r a n in ra t s . T h e d e p r e s s a n t effect of III is very low. In t he r o t a t i n g -
- r o d test in mice it d o e s n o t cause i n c o o r d i n a t i o n a t a dose of 5 m g / k g i.v. while 
10 m g / k g h a s a n a l m o s t 100% effect which is of s h o r t d u r a t i o n only . T h e c o m p o u n d 
p r o l o n g s the d u r a t i o n of t h i o p e n t a l sleep in mice wi th s ta t i s t ica l s igni f icance s t a r t ing 
w i t h t he dose c o r r e s p o n d i n g t o 5% i n t r a v e n o u s L D 5 0 ( fo r mice) . C o m p o u n d III 
h a s n o an t i r e se rp ine effect in tes ts on mice o r ra t s . I t d o e s n o t a f fec t t he a p o m o r p h i n e 
c h e w i n g or a g i t a t i o n in r a t s in t h e tes t of J a n s s e n a n d c o w o r k e r s 2 5 . C o m p o u n d 
III s h o w e d a ce r ta in a n t i t u b e r c u l a r act ivi ty in a n in vitro tes t ( D r J . T u r i n o v a ) ; 
t h e m i n i m u m inh ib i t o ry c o n c e n t r a t i o n f o r Mycobacterium tuberculosis H 3 7 R v 
is 50 n g / m l . 

EXPERIMENTAL 

The melting points of the analytical preparations were determined in Kofler's block and are not 
corrected; the samples were dried in vacuo at 0-5 Torr over P 2 O s at room temperature or at 
77°C. UV spectra (in methanol) were recorded in a Unicam SP 700 spectrophotometer, IR spectra 
(in Nujol unless stated otherwise) in a Unicam SP 200G spectrophotometer and N M R spectra 
(in CDC13 unless stated otherwise) in a ZKR 60 (Zeiss, Jena) spectrometer. The homogeneity of 
the samples was checked by thin-layer chromatography on silica gel. 

2-(3-Thienylthiomethyl)benzoic Acid (VI) 

3-Thiophenthiol14 (50 g, b.p. 54°C/10 Torr) was combined with a solution of C 2 H 5 O N a 
(200 ml ethanol, 11-7 g Na) and then 68 g phthalide1 6 was added and the mixture was refiuxed 
under stirring for 2 h. The solution obtained was diluted with 750 ml water, filtered with charcoal 
and the filtrate was acidified with hydrochloric acid. On standing overnight and on filtration, 
90-5 g (71%) crude product was obtained which was recrystallized f rom aqueous ethanol and 
melted at 108-109°C. N M R spectrum: 3 11-75 (bs, 1 H, COOH), 8-20 (m, 1 H, 6-H in the benzoic 
acid residue), 4-48 (s, 2 H, CH2S). For C 1 2 H 1 0 O 2 S 2 (250-3) calculated: 57-57% C, 4-03% H, 
25-62% S; found: 57-51% C, 4-13% H, 25-35% S. 

Thieno[3,2-c]-2-benzothiepin-10(5//)-one (IV) 

Ethanol (18-7 ml) was added dropwise to a mixture of 37-5 g P 2 0 5 and 300 ml toluene under 
stirring and the mixture was refiuxed for 20 min. After cooling, 37-5 g VI was added and the 
mixture was refiuxed under stirring for further 5 h. After cooling, it was decomposed with 200 ml 
water, the toluene layer was separated, washed with 10% NaOH, dried with K 2 C 0 3 , filtered with 
charcoal and evaporated at reduced pressure. A total of 34-3 g (98%) crude product was obtained 
which crystallized from 125 ml ethanol to 26-1 g (75%) pure compound, m.p. 116—118°C. 
UV spectrum: Amax 254 nm (log s 3-69), 304 nm (3-93), 373 nm (3-83). IR spectrum: 737, 743, 
767, 819, 851 (Ar—H), 1280 (CO), 1600 (Ar), in CC14 1621 c m - 1 (Ar2CO). For C 1 2 H 8 O S 2 

(232-3) calculated: 62-03% C, 3-47% H, 27-61% S; found: 61-76% C, 3-47% H, 27-42% S. 
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10-(3-Dimethylaminopropyl)-5,10-dihydrothieno[3,2-c]-2-benzothiepin-10-ol (V) 

Reaction of 12-7 g 3-dimethylaminopropyl chloride with 2-5 g Mg in 35 ml t e t r ahydro fu ran 
(a grain of iodine and 3 drops of 1,2-dibromoethane) yielded a solution of Gr ignard ' s reagent 
(1 h of refluxing)2 . Af ter cooling, a solution of 15-0 g IV in 70 ml benzene was added dropwise 
under stirring over a period of 30 min, the mixture was stirred foi 1 h at r oom tempera ture and, 
af ter standing overnight, it was decomposed with a solution of 24 g N H 4 C 1 in 100 ml water . 
The organic phase was separated, dried with K 2 C 0 3 , filtered with charcoal and evapora ted at 
reduced pressure. The residue (20-0 g) represents almost the theoretical yield of crude product . 
Recrystallization f r o m acetone yielded 13-0 g pure substance, melting at 135 — 137°C. U V spectrum: 
; .m a x 239-5 n m (log £ 3-74), 284 nm (3-61). IR spectrum: 752, 768, 844 (Ar—H), 1 010 ( C H O H in 
the ring), 3100 c m - 1 (OH). For C 1 7 H 2 ] N O S 2 (319-5) calculated: 63-90% C, 6-63% H, 4-38% N , 
20-08% S; found: 64-54% C, 6-80% H, 4-53% N, 19-80% S. 

10-(3-Dimethylaminopropylidene)-5,10-dihydrothieno[3,2-c]-2-benzothiepin {III) 

A slight excess of an ether solution of hydrogen chloride was added to a warm solution of 13-0 g 
K i n 130 ml acetone and the mixture was refluxed for 30 min. On cooling, 13-7 g (99%) hydro-
chloride precipitated which, af ter recrystallization f r o m a mixture of ethanol and ether, melts 
at 227—229°C and is chromatographical ly homogeneous . U V spectrum: Amax 214 n m 
(log e 4-35), infl. 266 n m (3-79), 313 n m (3-88). IR spectrum: 719, 759, 781, 835, 866 (Ar—H), 
2440 and 2560 c m - 1 ( N H + ) . N M R spectrum ( C D 3 S O C D 3 ) : S 7-66 (d, 1 H, 2-H), 7 - 0 0 - 7 - 6 0 
(m, 4 H, protons of benzene ring), 6-78 (d, 1 H, 3-H), 6.07 (t, 1 H, CH=~C), 4-24 (m, 2 H, CH 2 S) , 
3 - 0 0 - 3 - 5 0 (m, 4 H, C H ? C H 2 N ) , 2-75 and 2-64 (2 s, 6 H, C H 3 N C H 3 ) . Fo r C 1 7 H 2 0 C 1 N S 2 

(337-9) calculated: 60-42% C, 5-97% H, 10-49% CI, 4-14% N, 18-98% S; found: 60-28% C, 5-98% H, 
10-38% CI, 4-01% N, 19-17% S. 

2-(2-Bromo-3-thienylthiomethyl)benzoic Acid (VII) 

A solution of 18 g bromine in 140 ml acetic acid was added dropwise under stirring over a per iod 
of 2-5 h to a solution of 28-2 g VI in 280 ml acetic acid. Af ter s tanding overnight, the solution 
was filtered with charcoal and the filtrate poured into 1 500 ml water. The precipitated acid was 
filtered, washed with water and dried; 34 g (92%), m.p. 121 —123°C. Analytical sample melts at 
129— 132°C (ethanol). N M R spect rum ( C D 3 S O C D 3 ) : 8 7 - 7 5 - 8 - 0 5 (m, 1 H, 6-H), 7-67 (d, 
J — 3-0 Hz, 1 H, 5 -H of thiophene), 7-10—7-55 (m, 3 H, lemaining protons of benzene), 7-01 
(d, J = 3-0 Hz, 1 H, 4-H of thiophene), 4-51 (s, 2 H, CH 2 S) . Fo r C 1 2 H 9 B r 0 2 S 2 (329-3) calculated: 
43-77% C, 2-76% H, 24-27% Br, 19-48% S; found : 43-84% C, 2-78% H, 24-42% Br, 19-56% S. 

3-Bromothieno[3,4-c]-2-benzothiepin-10(5i/)-one ( V I I I ) 

VII (22-8 g) was added to a mixture of 31 g P 2 0 5 in 230 ml toluene and the mixture was refluxed 
for 4-5 h under stirring. The toluene solution was separated by decanting, the remainder was 
washed with toluene, the combined toluene solutions were washed with 10% N a O H , dried with 
K 2 C 0 3 and evaporated. The yield was 14-7 g residue which, af ter a single recrystallization f r o m 
a mixture of benzene and light petroleum, had a m.p. of 100— 102°C and a content of bromine of 
8-33%. According to thin-layer chromatography on silica gel the product contains mainly ketone 
IV and a minor amoun t of another compound . A similar result was obtained in paper chromato-
graphy where, depending on the system used, the new compound appeared either more or less 
polar than ketone IV. Chromatography on a column of a lumina (activity II) did not separate the 
two components ; moreover , most of the substance remained adsorbed to the column even af ter 
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elution with a mixture of benzene and methanol. After recrystallization from benzene, the first 
fraction to crystallize is markedly enriched with the desired VIII. Repeated crystallization yielded 
a sample of homogeneous compound, melting at 165—167°C. UV spectrum: ;.max 269-5 nm 
(log e 4-07). IR spectrum (KBr): 730, 763, 780, 854, 912 (Ar—H), 1 598 (Ar), 1 636 c m - 1 (Ar2CO). 
N M R spectrum: d 8-49 (s, 1 H, 1-H), 7-10-7-85 (m, 4 H, protons of benzene), 4-01 (s, 2 H, 
SCH2) . For C 1 2 H 7 B r O S 2 (311-2) calculated: 46-30% C, 2-27% H, 25-68% Br, 20-61% S; found: 
46-71% C, 2-22% H, 25-92% Br, 20-43% S. 

Thieno[3,2-6]-l-benzothiopyran-9-one (X) 

Heating of a mixture of 45 ml 85% H 3 P 0 4 and 67-5 g P 2 0 5 to 120°C led to polyphosphoric acid. 
This was combined with 15-0 g 2-(3-thienylthio)benzoic acid IX (m.p. 194— 195°C) (ref.22) and 
the mixture was heated under stirring for 3 h at 140°C. After cooling, it was decomposed with 
250 ml water and the product was isolated by extraction with chloroform. The extract was 
washed with 10% NaOH, dried, filtered and evaporated. The residue (13 g) yielded on recrystal-
lization f rom 50 ml benzene a total of 10-5 g (76%) pure compound, melting at 161 —162°C. 
Ref . 2 4 reports a m.p. of 161-5°C for a product obtained by cyclization with the aid of sulfuric 

9-(3-Dimethylaminopropyl)thieno[3,2-6]-l-benzothiopyran-9-ol (XI) 

Like in the case of V, a Grignard reagent was prepared in a reaction of 10-8 g 3-dimethylamino-
propyl chloride and 2-2 g Mg in 30 ml tetrahydrofuran. After cooling, this was combined with 
13-0 g ketone X in 80 ml tetrahydrofuran and the mixture was stirred for 1-5 h at room tempera-
ture. After cooling, it was decomposed with a solution of 16 g NH4C1 in 80 ml water and extracted 
with benzene. The extract was dried with K 2 C 0 3 , filtered with charcoal and evaporated. A total 
of 18-1 g residue was obtained which, after recrystallization from a mixture of benzene and light 
petroleum, yielded 11-2 g (62%) pure compound, melting at 116—118°C. UV spectrum: Aniax 

233-5 nm (log e 3-96), 257-5 nm (3-82), 282 nm (3-74). IR spectrum: 710, 752, 766 (Ar—H), 
1100 (R3C—OH), 1567 (Ar), 2700 and 2780 c m " 1 (N---HO). For C 1 6 H 1 9 N O S 2 (305-5) cal-
culated: 62-91% C, 6-27% H, 4-59% N, 21-00% S; found: 63-19% C, 6-35% H, 4-72% N, 20-73% S. 

The authors are indebted to Drs E. Svdtek and J. Holubek for recording and interpretation of 
some of the spectra and to Mr M. Cech, Mr K. Havel, Mrs J. Komancova and Mrs V. Smidovd 
for carrying out the analyses. 
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