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The title compounds II and 111 were obtained by alkylations of 6,1 I-dihydrodibenzo[b,elthiepin
-Il-carbonitrile (I) with 2-dimethylaminoethyl chloride and 3-dimethylaminopropyl chloride 
in the presence of sodium hydride or sodium amide. Hydrolysis of the nitrile 11 with potassium 
hydroxide in ethanol resulted in a small amount of the amino acid X and in the amine XI as the 
main product. Alkylations of 1 with 1,2-dibromoethane and 1,3-dibromopropane in the presence 
of sodium hydride gave the bromoalkylnitriles IVand Vand the alkylenebisnitriles XIII and XlV. 
The preparation of the methylpiperazinopropyl derivative VI proved the usefulness of com
pounds IV and V in the synthesis of further aminonitriles of this series. Alkylation of the nitrile I 
with 1,2-dibromoethane in the presence of sodium hydroxide or potassium carbonate and benzyl
triethylammonium chloride afforded three isomeric nitriles C I7 H 13NS: the vinyl derivative IX, 
the 6,1l-ethano-6H, IIH-dibenzo[b,elthiepin derivative XV and finally the 1a, llb-dihydro
-lH,7H-dibenzo[b,flcycJopropa[dlthiocin derivative XVI. Compounds II, Ill, VI and XII 
showed some spasmolytic effects but their central neurotropic activity is insignificant. 

---------.--------

The preparation of 2,2-diphenyl-4-piperidinobutyronitrile and some related com
pounds was described I by alkylation of diphenylacetonitrile with 2-piperidinoethyl 
chloride and similar aminoalkyl halides; sodium amide was used as the reagent 
generating the corresponding carbanion which is able to react with aminoalkyl halides 
by a nucleophilic substitution reaction. The salts of these aminonitriles were de
scribed 2 as possessing a mild spasmolytic activity of the anticholinergic type which 
is significantly higher with the corresponding quaternary salts (methiodides). 

Our systematic investigations in the sel ies of cyclic analogues of the basic diphenyl
methane derivatives and further the accessibility of 6,11-dihydrodibenzo[ b,e ]thiepin
-ll-carbonitrile (1) (ref. 3

) led us to the examination of some alkylation reactions 
of this nitrile and to the preparation of several title compounds. Our attempt at im
proving the accessibility of the nitrile I by a reaction of dibenzo[ b,e ]thiepin-ll (6H)
_one4

-
6 with 4~tolylsulfonylmethyl isocyanide? in dimethyl sulfoxide in the presence 

of potassium tert-butoxide (methcd, cf.8 -1 0) was not sllccessful. 9,lO-Anthraquinone 
was isolated as the only crystalline product. In this connection it is necessary to men-
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tion that anthracene derivatives were repeatedly reported to a ppear in reactions 
of 6, ll-dihydrodibenzo[ b,e ]thiepin derivatives as product s of sulfur extru sion II - 13 . 

A reaction of the nitrile I with sodium hydride in dimethylformamide and the 
following treatment with 2-dimethylaminoethyl chloride afforded the aminonitrile 11 
in a high yield; the product was characterized as the hydrogen oxalate. The same 
product was obtained in a lower yie ld by a lkylation of the nitrile J with 2-dimethyl
aminoethyl chloride in an aqueous 50% scdium hydroxide solution in the presence 
of benzyltriethylammoniuJ11 chloride as the phase-transfer catalyst (method, CP4.1 5). 
The neutral by-product was separa ted into two substances, obtained in small amounts , 
9, 10-anthraquinoneI6 and dibenzo[b ,e]thiepin-ll(6H)- one4

-
6

. We assume that the 
last mentioned ketone is the primary by-product and resu lts from the nitrile J by the 
oxidative decyanation 17 of a similar type like that described for the analogous nitrile 
of the 10,lJ-dihydrodibenzo[b,f]thiepin series l8. 9,lO-Anthraq uinone is then pro
duct of the following oxidative sulfur extrusion. Alkylation of the nitrile I with 3-di
methylaminopropyl chloride was carried o ut using sodium amide jn benzene. The 
desired base 111 was obtained in a 55% yield and characterized by the mass spectrum. 
Even in this case the alkylation using the phase-transfer catalysis was less favourable 
and gave ri se to an important amount of neutral product which was not separated. 

ry-sYil 
~V 

R CN 

1. R= H 

ll, R= CH 2CI-l 2N(CH Jh 
lll, R = (CI-l 2hN (C I-l J h 
IV, R = CI-l 2CI-l 1 Br 

V, R = (CH 2hBr 

r\ 
VI, R = (CH 2h N\ .--/NCH J 

VII, R = (CH1)JCI 

VIII, R = (CHllJOV 

IX , R = CH=CH1 

While the nitriles like 2,2-diphenyl-4-piperidin obutyronitrile are transform ed 
in high yields by refluxing with potassi um hydroxide in aqueous ethanol to the cor
responding am ides1, in a similar reaction of 11 the amide was not obtained at a ll. 
In addition to a small amount of the high-melting amino acid X an oxygen-free base 
was isolated which was identified as 1l-(2-dimethylaminoethyl)-6, II-dihydrodibenzo
[b,e]thiepin (XI). The identity of both products was corroborated by the mass 
spectra. The formation of compound Xl by decarboxylat ion of the amino acid X 
under the conditions used seems unlikely and we prefer the assumption that a similar 
cleavage of the cyano group took place like that proceeding with substituted phenyl
acetonitriles by treatment with sodium amidel .19- 21 or with the blue solutions 

Collection Czechoslovak Chem_ Commun. [Vol. 48J [1983J 



1900 Sindelar, Holubek. Ryska , Sva tek, Urban , Protiva : 

which are formed by dissolving sodium in liquid ammonia or by dissolving lithium 
in liquid ethylamine ("solvated electrons", ref.22). The synthesis of compound XI 
by a different way was described2 3

• In order to prepare the corresponding ethyl 
ketone, for which the analgesic activity could be expected, nitrile II was subjected 
to treatment with ethylmagnesium bromide in a mixture of ether and benzene. The 
primary product was heated with a 1 : 1 diluted hydrochloric acid but even then the 
isolated product appeared to be a base affording the bis(hydrogen maleate). The spectra 
of the base confirmed that we are dealing here with the ketimine XII which is so 
strongly sterically shielded that its hydrolysis to the ketone under the conditions 
used did not take place24

. 

X, R = COOH 

XI, R = H 
~NH 

XII, R= C' CH
2
CH) XIIf, II = :0 

XIV , Il = 3 

For preparing aminonitriles with more complicated amine residues in their mole- _ 
cules we needed bromoalkylnitriles IVand V. They were obtained by reactions of the 
nitrile J with sodium hydride and 1,2-dibromoethane or 1,3-dibromopropane in di
methylformamide. They are formed in mixtures with products of double alkylation, 
XIII and XIV, which are separated by chromatography on silica gel. Compounds 
1 Vand Vare the least polar components of the mixtures and their separation from the 
starting nitrile 1 is difficult. They were characterized by the 1H NMR spectra. Com
pounds XII1 and XIV are eluted as the more polar components. Their molecules 
contain two equivalent chiral centres and they exist as racemates and meso-forms. 

In our reactions mixtures of both forms are formed. In the case of compound XI11 
this mixture was not separated, the elemental composition of the product was con
firmed by the mass spectrum. In the case of compound XIV two fractions could be 
separated by chromatography, differing only a little by the polarity, which afforded 
by recrystallization two homogeneous isomers with different melting points, which 
are considered stereo isomers of XlV. In the case of chromatography of the pair 
of compounds IV and XIII an intermediate fraction was isolated in a yield of about 
5% which corresponds by its RF value to dibenzo[b,eJtheipin-ll(6H)-one4

-
6

. We are 
evidently dealing here with a further case of oxidative decyanation 17 proceeding 
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without the use of the phase-transfer catalysis method t8. A reaction of the nitrile V 
with an excess of boiling I-methylpiperazine gave the aminonitrile VI. 

The chloropropylnitrile VIl, which is a further potential intermediate, has also been 
prepared making use, however, of a different method . The nitrile I was alkylated 
with 3-(tetrahydro-2-pyranyloxy)propyl chloride25 in benzene with the help of sodium 
amide on the one hand, and in a mixture of aqueous sodium hydroxide and tetra
hydrofuran in the presence of benzyltriethylammonium chloride on the other. Mix
tures were formed in both cases from which the oily tetrahydropyranyl ether VI I 1 
(diastereoisomeric mixture) was isolated by chromatography on silica gel. Dibenzo
[b,e]thiepin-ll(6H)-one4

-
6 was separated in both cases in small amounts as the 

less polar component and evidently again as a product of the oxidative decyanation 
of the nitrile I . In these experiments the sodium amide alkylation method gave higher 
yields on the desired ether VIIl than the method using the phase-transfer catalysis. 
The ether VIlI was hydrolyzed, without characterization, with dilute methanolic 
hydrochloric acid and the product was transformed by refluxing with thionyl chloride 
to the chloro derivative VIl whose identity was corroborated by spectra. 

IO ~ 

CN NC 

xv 

A 

S 50 J"" , 

IIb'b l~J 

XVI 

rrSlii 
~~~~ 

NC CH~· ' 

B 

XVIl 

The most complicated reaction course was met in attempts at alkylating the nitrile 1 

with excessive 1,2-dibromoethane using benzyltriethylammonium chloride as the 
phase-transfer catalyst. The reaction was carried out either in a mixture with the 
aqueous 50% sodium hydroxide (casually in the presence of pyridine) or in dimethyl 
sulfoxide in the presence of potassium carbonate. The mixtures obtained were 
separated by chromatography on silica gel, the common point being the fact that the 
desired bromo ethyl derivative IV was not isolated at all. Three crystalIine products 
were isolated from the mixtures , all of them having according to the mass spectra 
and analyses the elemental composition C17H 13NS. Their IR spectra indicate in all 
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1902 Sindelar. Holubek. Ryska. Svatek. Urban . Protiva : 

of them the intact nitrile group. The IH NMR spectrum identified one of the pro
ducts as vinyl derivative I X (signals of the vinyl protons at (j 6'35, 5· 51 and 5·10 ppm), 
resulting evidently from dehydrobromination of the primarily formed bromoethyl 
derivative] V. The 1 H NMR spectrum of the second product indicated the absence 
of the methylene group in position 6 of the skeleton (between the aromatic ring 
and the sulfur atom) and further the absence of a proton on C(ll)' carrying the nitrile 
group. These facts indicate that the reaction proceeded by bridging between C(6} 
and C(ll) and structure of 6,1l-ethano-6H,1IH-dibenzo[b,e]-thiepin-ll-carbonitrile 
(XV) was assigned to the product; we are dealing here with a trans annular alkylation. 
The 1 H NMR spectrum of the third product showed the presence of preserved 
methylene group between the nucleus and the atom of sulfur, the absence of a proton 
on the carbon carrying the nitrile group and the presence of the fragment CH- CH2. 
Structures being conformable to these conditions and to the elemental composi.tion 
C11 H l3NS could be deriVed only by presuming that several isomerizations of the 
primary carbonium ion A took place and were accompanied by the enlargement 
of the central ring to an eight-membered one by a Wagner-Meerwein rearrange
ment26 and anellation of the cyclopropane ring27. The results of this procedure were 
the isomeric structures XV] and XV11. The 1 H NM R spectrum is not able to dif
ferentiate between them. On the basis of the 13C NMR spectrum we prefer for our 
product the structure of la,llb-dihydro-lH,7H-dibenzo[b,f]cyclopropa [d]thio
cin-ll b-carbonitrile (X Vi). In the proton-coupled spectrum the signal of the car
bon C(5a) is broadened by the influence of numerous long-range interactions to 16 Hz. 
Structures XV] and XV11 differ in the first line by the long-range interaction with the 
proton on carbon C(Ja)' In the experiment of low-power frequency selective .• de
coupling an irradiation frequency corresponding to the resonance frequency of this 
proton was used and the mentioned signal was contracted to 9 Hz. The result indicates 
that this interaction really exists and structure XVI must be preferred . On the other 
hand, the proof cannot be considered completely reliable. In the case of correctness 
of structure XVI the cation B would be the immediate precursor of the final cyclo
propanation reaction which would mean that in the stage of the Wagner-Meerwein 
rearrangement the thiophenyl fragment was the migrating residue. Dreiding's 
models confirmed the possibility of existence of two stable diastereoisomeric race ma
tes X VI (1a,11 b-cis-isomer with the planes of the aromatic nuclei in a very sharp 
angle and la,llb-trans-isomer with almost coplanar aromatic nuclei). The experi
mental material available does not allow the configuration assignment but the 
character of the signal of proton on the carbon C(la) indicates that we are not dealing 
with a mixture of both isomers, i.e. that our product is homogeneous. 

Compounds 11, 111, VI and XII were pharmacologically tested in the form of salts 
described in the Experimental. The acute toxicity was determined in mice on intra
venous administration and the LD50 in mg/kg are given: 11 45, III 38, VISa, XII 100. 
The basic intravenous doses (D) in mg/kg used in the general screening were the 
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following ones: II 7, III 7, VI 10, XII 20. The central effects of compounds II and 
III appear only in toxic doses (higher than D): An excitation effect in mice was obser
ved which was manifested by the increase of motility and by convulsions and was 
followed by depression. With compound XI I the central stimulation was observed 
after subcutaneous doses of 5 -10 mg/kg already. Only compound VI brought 
about the discoordinating effect in the rotarod test in mice (EDso = 20 mg/kg Lv.), 
a mild potentiation of the thiopental sleep in mice in a dose of 2·5 mg/kg i. v., anti
nociceptive effect in the peritoneal test in mice (Dso = 0·3 mg/kg s.c.) and blocking 
of the reactivity of rats to a nociceptive stimulus in the peritoneal test (D50 = 0·64 
mg/kg s.c.). On the other hand, the compound is inactive in other tests for analgesic 
activity (Haffner, D'Amour and Smith). It did not influence the reserpine hypo
thermia in mice but it mildly antagonized the ulcerogenic effect of reserpine in rat s. 
All the four compounds had spasmolytic activity on the isolated rat duodenum 
in concentrations of 1 -10 ~g/ml towards the acetylcholine, as well as barium chloride 
contractions. Compounds I I I and XI I in concentrations of O' 5 -1'0% showed local 
anaesthetic effect in the test of infiltration anaesthesia in guinea-pigs. All the four 
compounds in doses D brought about brief and deep drop of blood pressure in normo
tensive anaesthetized rats. Compound XI I in an oral dose of 100 mg/kg revealed 
an antitussic effect in guinea-pigs (the cough was generated by the citric acid aerosol). 

The tested compounds revealed partly ant imicrobial effects in the ill vitro tests (microorganisms 
and the minimum inhibitory concentrations in ~g/ml are given unless they exceed I 00 ~g/ml) : 

Streptococcus ~-haemolyticlls, II 50, /If 100; Staphylococclls pyogelles aureus, III 100; Escherichia 
coli, flllOO; Trichophytoll melltagrophytes, II 50, fl150 , vIsa. 

EXPERIMENT AL 

The melting points of analytical samples were determined in a Mettler FP-5 melting point rc
corder. The samples were dried ill vacuo of about 60 Pa over 1'205 at room temperature or at 7T C. 
UV spectra (in methanol) were recorded with a Unicam SP 8000 spectrophotometer, the IR 
spectra (mostly in KBr) with a Unicam SP 200G spectrophotometer, the I H NMR spectra 
(in C1 HCI 3 ) with a Tesla BS 487C (80 MHz) spectrometer and the mass spectra with the spectro
meters MCH 1320 and /or Varian MAT 44S. The 13C NMR spectra were measured on a Jeo l 
FX-60 NMR spectrometer (IS 036 MHz) in FT mode in C 2 HCI 3 at 25°C. Chemical shifts are 
given in the t5 scale referenced to tetramethylsilane (internal standard) with accuracy of ± 0'08 ppm. 
The proton-coupled spectra were obtained using the "Gated decoupling" method (decou ple r 
off during the acquisition). The homogeneity of the compounds was checked by thin-layer 
chromatography on silica gel (Silufol). 

Reaction of Dibenzo[b,e]thiepin-ll(6H)-one with 4-Tolylsul fo nylmeth yl Isocyanide 

Potassium (2'8 g) was dissolved in 20 ml tert-butyl alcohol, 20 ml dimethyl su lfoxide were addcd 
and the stirred mixture was treated a t lOoC with a solution of 5·2 g dibenzo[b,e] thiepin-ll(6H)
_one4 - 6 and 5·85 g 4-tolylsulfonylmethyl isocyanide7 in 40 ml dimethyl su lfoxi de, added drop
wise. The mixture was stirred for 5·5 h at room temperature , allowed to stand overnight, poured 
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1904 Sindelar, Holubek, Ryska, Svatek, Urban , Protiva: 

into water and extracted with benzene. The extract was washed with water, dried with K ZC0 3 
and evaporated under reduced pressure. The residue (3 '75 g oil) was chromatographed on a co
lumn of 90 g silica gel. Elution with benzene gave 1·5 g (31 %) 9,10-anthraquinone, m.p. 286 to 
289°C (in a sealed capillary) after resublimation. For C 14Hs Oz (208'2) calculated: 80'76% C, 
3'87% H ; found : 81'32% C, 4'01 % H . Lit. 16

, m.p. 285-286°C. 

11-(2-Dimethyla minoethyl)-6, II-dihydrodibenzo[b,e]thiepin-II-carbonitrile (II) 

A) A solution of 13'4 g / (ref. 3) in 60 ml dimethylformamide was stirred and treated under 
nitrogen with 1·8 g 80% NaH (suspension in oil). The mixture was stirred for 10 min, treated 
with 9· 8 g 2-dimethylaminoethyl chloride and stirred for 15 min at 90°C. After cooling it was 
diluted with water and extracted with benzene. The extract was shaken with an excess of dilute 
hydrochloric acid, the aqueous acid layer was made alkaline with NH4 0H and the basic product 
was extracted again with benzene. Processing of the extract gave 13·9 g (80%) homogeneous 
oily II. Neutralization with oxalic acid dihydrate in a mixture of ethanol and ether gave the hydro
gen oxalate hemihydrate, m.p. 172- 176°C (ethanol) . For C ZIHzzNz04S + 0·5 HzO (407'5) 

calculated: 61 '90% C, 5'69% H , 6'87% N, 7'87% S; found: 6250% C, 5·52% H , 6'66% N, 7·87%S. 

B) A mixture of 4·85 g / (ref. 3
), 14·8 g 2-dimethylaminoethyl chloride, 0·3 g benzyltriethyl

ammonium chloride and 20 g 50% NaOH was stirred for 6 h at 40 - 50°C, then diluted with 
water and extracted with benzene. The extract was shaken with dilute hydrochloric acid and 
separated in this way to basic and neutral products. The basic product II was released from the 
aqueous acid layer with NH4 0H and isolated by extraction with benzene; 3·6 g (58%) oil. 
Neutralization with oxalic acid gave the hydrogen oxalate hemihydrate melting at 172-176°C 
(ethanol), identical with the product obtained under A). The benzene layer, containing the 
neutral products, was evaporated ill vaCllo and the residue (I. 5 g) gave by crystallization from 
benzene 0'10 g 9,10-anthraquinone melting at 280-283°C. Lit. 1 6

, m.p. 285-286°C. The mother 
liquor was treated with light petroleum; standing and cooling led to crystallization of 0'30 g 
dibenzo[b,e]thiepin-ll(6H)-one, m.p. 84-86°C (cyc1ohexane). The identity was confirmed 
by a direct comparison with an authentic sample4 by TLC and the mixed-melting point method. 
Lit.4

, m.p. 86- 87°C. 

11-(3-Dimethylaminopropyl)-6,II-dihydrodibenzo[b,elthiepin-ll-carbonitrile (III) 

A) A suspension of 1'15 g 70% NaNH, in 10 ml benzene was stirred and treated dropwise 
at 5°C with a solution of 4·75 g / (ref. 3) in -25 ml benzene. The mixture was stirred for 2h at 50°C, 
cooled to 2°C and treated over 5 min with a solution of 3·65 g 3-dimethylaminopropyl chloride 
in 20 ml ether. It was then heated under reflux for 5 h in a bath of 50°C, after cooling decomposed 
with 10 ml water and extracted with benzene. The basic product was transferred by shaking 
into excessive 3M-HC1, the aqueous layer was made alkaline with NH4 0H and the base isolated 
by extraction with benzene; 3·52 g (55 %) homogeneous oily III. Neutralization with oxalic 
acid in a mixture of acetone and ether gave 3·0 g hydrogen oxalate, m.p . 161-163°C (ethanol
-ether). Mass spectrum, mlz (%): 322 (M+ corresponding to CZOHZ2NzS, 0'4%), 289 (0'9), 203 
(1'2), 86 (9·2), 84 (2'0), 71 (2'4), 58 (100). For CZZH24N20 4S (412' 5) calculated: 64'05 % C, 
5' 86% H, 6'79% N , 7'77% S; found : 63-43% C, 5'73% H, 6'73% N , 7'70% S. The neutral product 
(2'52 g), which was obtained by evaporation of the organic layer, is a mixture containing ac
cording to TLC the starting /, dibenzo[b,e]thiepin-ll(6H)-one4 and some more polar compo
nents. 

B) A mixture of 20 g 50% NaOH, 0'4 g benzyltriethylammonium chloride, 4·75 g / (ref. 3
) 

and 15 g 3-dimeihylaminopropyl chloride was stirred for 8 h a t 40-50°C, diluted with water 
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and extracted with benzene. Similar processing like under A gave 2·76 g (43 %) oil III which 
afforded the hydrogen oxalate melting at 161 - 163DC (ethanol- ether), identica l with tha t under A. 
The neutral product (2· 5 g) was a mixture which did not conta in the starting 1. 

11-(2-Dimethylaminoethyl)-6, II-dihydrodibenzo[b,e)thiepin (Xl) 

A mixture of 3·6 g IJ, 4·0 g KOH and 6 ml ethanol was refluxed for I h, diluted with water and 
extracted with benzene. The aqueous layer was neutrali zed with acetic acid and extracted with 
chloroform. Evaporation of the extract gave 0·25 g (7%) 11-(2-dimethylaminoethyl)-6, II-di
hydrodibenzo[b,e)thiepin-II-carboxylic ac id (X), m.p. 242- 428DC with decomposition (ethanol). 
Mass ~pectrum, I1l lz (%): 327 (M + corresponding to CI9H2IN02S, 6%), 282 (5·6), 237 (7·6), 

+ 
223 (6·0), 211 (6·0), 205 (6·0), 178 (10), 73 (9·6), 59 (5·6), 58 [CH 2= N(CH 3h, 100), 46 (7 ·2), 
45 (10·8). For C19H2lN02S (327·5) calculated : 69·69% C, 6-46% H , 4·28% N ; found: 69·64% C, 
6·61% H, 4·09% N. 

The benzene extract was dried with K 2C03 and evaporated giving 2·2 g oily mixture which 
was chromatographed on a column of ISO g neutral AI 20 3 (activit y II). Benzene a nd then chloro
form eluted 0·94 g (28%) oily Xl which was neutralized with oxalic acid in ethanol and gave 
the hydrogen oxalate, m .p. 160-162°C (ethanol). Mass spectrum, mlz c%): 283 (M + correspond
ing to C I8 H 2I NS, 16·8%), 250 (C18H 20N , 4·2),238 (7·2), (237 (5·0), 223 (8·6), 210 (CI4H IO S, 

+ 
8·6),205 (C16H 13 , 18-4), 178 (C 14H IO ' 14·8), 73 (16·0), 58 [CH 2= N(CH3h, 100],46 (15 ·6), 
46 (15·6), 45 (28·8). For C2oH23N04S (373 ·5) calculated: 64·32% C, 6·21 % H, 3·75% N, 8· 58% S; 
found: 63·98% C, 6·39% H, 3·36% N, 7·98% S. Lit. 23 described a different synthesis of XI which 
was characterized as hydrochloride . 

11-(I-Iminopropyl)-II-(2-dimethylaminoethyl)-6,II-dihydrodibenzo[b,e]thiepin (XIJ) 

The Grignard reagent was prepared from 1·21 g Mg and 5·5 g ethyl bromide in 20 ml ether. 
The stirred solution was cooled with ice and treated drop wise with a solution of 6·2 g fl in 60 ml 
benzene. The mixture was stirred for 5·5 h at room temperature, allowed to stand overnight, 
decomposed with 100 ml I : I dilute hydrochloric acid , heated for I· 5 h to 100DC, diluted with 
water and the solution was washed with chloroform. It was then made a lkaline with NH40H 
and extracted with benzene. Processing of the extract gave 6·2 g (91%) oily XII which was neu
tralized with maleic acid in ether; 8· 3 g bis(hydrogen maleate),m. p. 162·5 - 164DC (acetone-ethanol
-ether). Mass spectrum, mlz (%): 338 (M + corresponding to C21 H26N 2S), 267 (C2o H I3N, 32·8), 

(+) 

179 (18),178 (C I4 H 10 ' 39·2), 59 (24·8),58 (CH2= N(CH3h, 100], 45 (26·8). For C29H34N208S 
(570·7) calculated: 61-04% C, 6·01% H , 4·91% N, 5·62% S; found: 60·99% C, 6·25% H , 4·78% N, 
5·51%·S. 

A sample of the pure malea te was decomposed with NH40H , the oily base was iso lated 
by extraction with ether and used for recording the spectra. IR spectrum (Nujol): 740 (4 adjacent 
Ar- H), I 490, I 584, I 596, 3015 (Ar), I 630 (C= N), 2733 , 2783 (N- CH3)' 3200 cm - I 

(NH). 1 H NMR spectrum: (5 6·90-7·50 (m, 8 H , ArH), 4·28 and 3·80 (ABq, J = 13-0 Hz at 60°C, 
2 H, ArCH2S) , 2 ·25 (s, 6 H , CH 3NCH3), 2·00-3·00 (m, 6 H, remaining 3 CH 2 ), 1·10 (t , 3 H, 
CH3 in ethyl). 

11-(2-Bromoethyl)-6,1I-dihyd rodibenzo [b,e]thiepin-Il-carbonitrile (IV ) 

A solution of 19·3 g I (rer. 3 ) in 90 ml dimethylformamide was treated under nitrogen with 2· 8 g 
80% NaH (suspension in oil) , the mixture was stirred fo r 20 min, treated with 27 g 1,2-dibromo-

Collection Czechoslovak Chern. Cornrnun. [Vol. 48] [1983] 



1906 Sindelar, Holubek, Ryska, Svatek. Urban. Protiva : 

ethane and stirred for 1 h at 65°C. It was then poured into water and extracted with benzene. The 
extract was dried with MgS04 , evaporated and the residue was chromltographed on a co lumn 
of 300 g silica gel. Benzene eluted 5·82 g (21 %) almost homogeneous oily I V which was characteri
ized on ly by the I H N MR spectrum: <5 6'80- 7·80 (m, 8 H, ArH), 4· 32 and 4·1 1 (ABq, J = 13·0 
Hz, 2 H, ArCH 2S), 2'40 - 3,70 (m, 4 H, CH2CH zBr) . The eluti on with benzene was continued 
and gave 1·6 g starting I (ref3

) which was followed by 0·90 g dibenzo[b,e]thiepin-11(6H )-one4
. 

The identification of these compounds was based on comparison of their Rp values with those 
of the authent ic substances (TLC). 

Continued elution with benzene gave 3·65 g (18 %) mixture of stereoisomers of 11,11 ' -ethylene
bis(6, II-dihydl'Odibenzo[b,e]-thiepin-ll-carbonitrile) (XIII), m.p. 90-120°C (benzene-et hanol). 
IR spectrum: 750 (4 adjacent Ar - H), 1 585, 3050 (Ar), 2225 cm - 1 (R- CN). Mass spectrum, 
m/z: 500 (M+ correspond ing to C32 H 24N zSz, 4'5 %), 264, 237, 236, 204, 203. 1 H NMR spectrum: 
,56'70 - 7,90 (m. 16 H, ArH), 2,50-4,80 (m, 8 H, 4 CHz). For C3zHz4NzSz (500'7) calculated: 
76·76% C, 4'83% H, 5'60% N, 12-81 % S; found: 76-54% C, 5-18% H, 5-10% N, 12'23% S_ 

1 1-(3-Bromopropyl)-6, II-dihyd l'Odibenzo[b,e ]thiepin-II-carbonitri Ie (V) 

A similar reaction of 14-25 g I (ref3
), 2-0 g 80% NaH and 18 -2 g 1,3-dibromoprop:l1le in 60 ml 

dimethylformamide gave a crude product which was chrom:ttographed on 300 g silica gel. 
Benzene eluted first 14-85 g (69%) homogeneous V which crystallized from a mixture of ether 
and hexane, mop . 109- 111 0c. JR spectrum: 747, 750 (4 adjacent Ar- H), I 482, I 586, 3 020 (Ar), 
1 218 cm - 1 (R- CN). 1 H NMR spectrum: <5 7-00 - 8-00 (m, 8 H, ArH), 4-48 and 4·02 (ABq, 
J = 14-0 Hz, 2 H, ArCHzS), 3-40 (bt, 2 H, CH1Br), 2-60-3 -20 (m, 2 H, NC- C- CHz), c_ 2-00 
(m.2 H, CH z in the middle of the propane chain). For C 1s H 16BrNS( 353-3) calculated: 60-34% C, 
4- 50~~ H. 22'30%-Br, 3-91 % N, 8-95% S; found: 60-59% C, 4-60% H, 22-43% Br, 3-78% N, 
9'06%-S_ 

Continued elut ion with benzene gave 0-45 g starting I and after 0-72 g mixture there were 
eluted 0- 86 g stereoisomer A of II , II' -trimethylene bis(6, II-dihydrodi benzo(b,e ]thiepin-II-carbo
nitrile) (XIV-A) , m.p. 164-168°C (benzene- cyclohexane)_ IR spectrum (Nujol): 753 , 764 (4 adja
cent Ar--H), 1 467, I 490, I 583, 3 020, 3 060 (Ar), 22 15 cm - 1 (R- CN). 1 H NMR spectrum: 
,5 6·90-7·80 (m, 16 H, ArH), 4· 15 (m, 4 H, 2 ArCHzS), 2·90 ~m, 4 H, 2 NC-C-CHz)' 1·60 
(m, 2 H, CHz in the middle of trimethylene)_ For C33Hz6NzSz (514'7) calcul ated: 77 '01% C, 
5'09% H, 5'44% N, 12 '46% S; found: 77-36% C, 5'46% H, 4'97% N, 12· 13% S. 

The preceding fraction was immediately followed by 0-63 g stereoisomer B of II, II ' -trimethyl
enebis(6,II-dihydrodibenzo[b,elthiepin-ll-carbonitrile) (XIV-B), m.p. 82-89°C (ethanol-ben
zene). IH NMR spect rum: (5 6'90 - 7·80 (m, 16 H, ArH), c. 4-20 (m, 4 H , 2 ArCHzS), 2-90 
(m. 4 H, 2 NC- C-CHz), 1·60 (m, 2 H, CHz in the middle of trimethylene) _ For C33Hz6NzSz 
(514-7) calculated: 77-01 % C, 5'09% H , 5'44% N, 12-46% S; found: 77'86% C, 5'36% H , 5-31% N, 
12' 17% S_ 

1 1-[3-(4-Methylpiperazino) propyl]-6, Il -dihydrodibenzo[b,elthiepin-ll -carbonitrile (VI) 

A mixture of 7-17 g Vand 10 ml I-methylpiperazine was heated under reflux for 7 h to 140°C. 
After cooling it was diluted with water and extracted with benzene. The basic product was extract
ed from the benzene solution into a n excess of dilute hydrochloric acid, the obtained aqueous 
solution of the hydrochloride was made alkaline with 20% NaOH and the base was extracted 
with benzene_ Processing of the extract gave 5-2 g (69%) oily VI which was neutralized with 4·0 g 
maleic acid in a mixture of acetone and ether; 7-6 g bis(hydrogen maleate), mop. 170-172°C 
(ethanol). For C31H3SN30SS (609'7) calculated: 61'07% C, 5·79% H, 6'89% N, 5'26% S; found: 
60-46% C, 5'81 % H, 6-61% N, 5-40% S . 
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J J -(3-Chloropropyl)-6,J I-dihydrodi benzo[b,elth iepi n- J I-carbonitrile (Vlf) 

A) A mixture of J'2 g 70~~ NaNH2' 40 ml benzene and 4·75 g I (ref3
) was heated for J h 

to SO°C, treated with 4·0 g 3-(tetrahydro-2-pyranyloxy)propyl chloride25 at 10°C and refluxed 
for 6 h. After cooling the mixture was decomposed with 20ml water, the benzene layer was 
washed with water, d ried with K ZC0 3 and evaporated. The residue was chromatographed 
on 250 g si lica g~l. A mixture of benzene and light pet roleum eluted first 0· \2 g starting I (m.p. 
I30°C; lit. 3

, m.p. 137-139°C), which was followed by J'57 g dibenzo[b,elthiepin-JJ(6H)-one 
(m.p. 82 - 86°C; lit 4

, m.p. 86-87°C) . Benzene alone eluted then 2·26 g starting chloride and 
chloroform eluted 2· 3 g (30%) homogeneo us oil whose further processing showed it to be the 
desired 11-[3 -(tetrahydro-2-pyranyloxy)propyI1 -6, I I-dihydrodibenzo[b, elthiepin-ll-carbonitrile 
(VJf1). 

B) A mixture of 4·75 g I (ref3
), 12·2 g 3-(tetrahydro-2-pyranyloxy)propyl chloride25 , 0'3 g 

benzyltriethylammonium chloride, JO g NaOH in 6 ml water and 10 ml tetra hydrofuran was 
stirred under reflux for 6·5 h at SO°e. After cooli;lg it was diluted with water and extracted with 
benzene. The extract was washed with water, dr'ied with K 2C03 and evaporated. The resulting 
mixture was chromatographed on 200 g silica gel. A mixture of benzene and light petroleum 
eluted 1·52 g dibenzo[b,elthiepin-JI(6H) -o ne, m.p. 85-86' 5D C (Iit.\ m.p. 86- 87°C). Benzene 
eluted then 8'6 g starting chloride and , finally, elution with chloroform gave 1·02 g (13 %) homo
geneous VlfI, identical with the product obtained unde r A (comparison of the RFrvalues by TLC) 

C) A solution of 3·2 g VIII in 50 mlmethanol was treated with 3 drops hyd ro:h loric acid and 
refluxed for 1· 5 h. Methanol was evaporated under reduced pressu re, the residue was dissolved 
in benzene, the solution was washed with water, d ried with K 2CO J and evaporated ill vacuo . 
The residue (2'55 g) was dissolved in 30 ml benzene, the solution wa, treated with 2 ml SOCI 2 
and the mixture refluxed for 3 h. After standing overnight it was evaporated ill vact/o, the residue 
was dissolved in ether, the solution was washed with water, dried with MgS04 and evaporated; 
2·60 g (98%) VII, m.p. 106- 107'5D C (ether- light petroleum). IR spectrum (Nujol): 7S0, 756 
(4 adjacent Ar- H), J 490, 1 589,3048 (Ar), 2 233 cm- 1 (R- CN). 1 H NMR spectrum: 07·00 to 
8'00 (m, 8 H, ArH), 4·54 and 4'12 (ABq, J = 14·0 Hz, 2 H, ArCH2S), 3·60 (bt, 2 H, CH 2Cl), 
2'60-3-40 (m, 2 H, NC-C-CH2)' 1·9S (m, 2 H, CH2 in the middle of the propane chain) . 
For C 18 H I6 CINS (313-9) calculated: 63'88% C, 5' 14% H, 11'30% Cl, 4'46% N, 10'22% S; 
found: 68·25% C, 5·16% H, 11'22% Cl, 4'36% N, 10·03% S. 

11 -Vinyl-6,! I-dihydrodibenzo[b,elthiepin-! I-carbonitrile (IX) 

A) A mixture of 4·7S g I (ref. 3 ), 13 g !,2-dibromoethane, 0·3 g benzyltriethylammonium 
chloride and 20 g 50% NaOH was stirred for 6 h at 40-S0°C, it was diluted with water and ex
tracted with benzene. The extract was washed with water, dried with MgS04 and evaporated. 
The residue was chromatographed on 200 g silica gel. A mixture of b~nzene and light petroleum 
eluted first 1·97 g (37%) crystalline IX, m.p. 98·5-99·5°C (cyclohexane). Mass spectrum, m/z (%): 
264 (M + 1, 14), 263 (M+ corresponding to C1 7HI3 NS, 64'8%), 262 (22'4), 248 (22'4), 236 (32), 
235 (24), 221 (24'4), 204 (72), 203 (l00), 178 (16'4), 159 (16), 10~ (66'8). UV spectrum: }'max 

266 nm (log e 3'92). IR spectrum: 753, 765, 777 (4 adjacent Ar-H), 935 (C= C of vinyl), 1471, 
1490, 1 562, 1 588, 3013, 3043, 3075 (Ar), 2237 cm- I (R- CN). 1 H NMR spectrum: 0 7·80 
(m, 2 H, l,lO-H2), 6'90-7'30 (m, 6 H, rem'lining ArH), 6·35 (dd, J = 16'0; 10·0 Hz, 1 H, CH 
of vinyl), 5·51 and 5·10 (2 d, J = 10·0 and 16·0 Hz, 1 + 1 H, CH 2 of vinyl) , 4'81and 3·50 
(ABq, J= 14'0 Hz, 2 H, ArCH2S). I3C NMR sp~ctrum (C2 HCI 3): 136'0; 134'1; 133'1; 130·5 
(4 aromatic quaternary carbons), 119·9 (CN), 56·1 (Cpl »), 133·7 (CH of vinyl), 130-3; 130'1; 
129'6; 129' 1; 128'7; 123·5; 127'3; 123·5 (8 a !"omlt ic m~:hine nrb :)I1s), 120·5 (CH 2 of vinyl), 
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33·9 ppm (C(6»' For C 17 H 13 NS (263'3) calculated: 77'55% C, 4'98% H , 5'32% N, 12'15% S; 
found: 77-33% C, 4'92% H, 5'10% N, 12'34% S. 

Continued elution with the same mixture of solvent yielded 0·59 g (11%) crystalline compound 
to which the structure of I a,l1 b-dihydro-l H, 7 H-dibenzo[bJ] cycioropa[dJthiocin-ll b-carbo
ninitrile (XVI) was assigned, m.p. 196-197°C (benzene- cyclohexane). Mass spectrum, rn/z (%): 
264 (M + 1,20'8),263 (M+ corresponding to CI7 H I3 NS, 87'2%), 236 (17 '6), 235 (32), 234 (14), 
230 (13'2),135 (18'4),115 (18 '8),104 (100). UV spectrum: Amax 253 nm (log e 3'95), infl. 262 nm 
(3'89) . lR spectrum: 731 , 765 (4 adjacent Ar- H), 1465,1477, 1498,1564, 1592,3 013,3050 
(Ar), 2237cm- 1 (R- CN). IHNMR spectrum:,5 6·98-7·69 (m, 8H, ArH), 3,36 and 3·24 
(ABq, J = 16'6 Hz, 2 H, ArCH 2 S), 4·36 (t, J = 2·93 Hz, 1 H, la-H), 2·84 (m, 2 H, 1,I-H2 ). 

13C NMR spectrum (C2 HCI 3): 136'3 (C(5a»' 131'0; 130'6; 130·1 (remaining 3 aromatic quatern
ary carbons), 124·0 (CN), 35 ,7 (C-IIb), 129'5; 129'4; 128'8; 128·6; 127'9; 127·6 (2 C); 125'4 (8 aro
matic methine carbons), 37·0 (C(ta», 44·7 (Cm ), 33·7 (C(l ». For C17 H I3 NS (263'3) calculated: 
77-55% C, 4'98% H, 5'32% N, 12'15% S; found: 77-47% C, 5'05% H, 5'02% N , 12'12% S. 

B) A mixture of 4·75 g I (ref. 3), 9,4 g 1,2-dibromoethane, 15 ml pyridine, 0·15 g benzyltri
ethylammonium chloride and 10 ml 50% NaOH was stirred for 5·5 h at 50°C and processed 
similarly like under A. The chromatography of the crude product on 200 g silica gel gave 1·11 g 
(21%) IX, m.p. 98'5-99'5°C (cyclohexane), and 0·54 g (10%) XVI, m.p. 196-197°C (benzene
- hexane). 

6,11-Ethano-6H,IIH-dibenzo[b,eJthiepin-II-carbonitrile (XV) 

A mixture of 4·75 g I (ref. 3), 11·7 g 1,2-dibromoethane, 5·6 g K 2C03 , 0,4 g benzyltriethylammo
nium chloride and 20 ml dimethyl sulfoxide was stirred and heated for 7 h to 100°C. After cooling 
it was diluted with water and extracted with benzene. The extract was washed with water, dried 
with MgS04 , filtered and evaporated. The residue was chromatographed on 200 g silica gel. 
Benzene eluted first 0·69 g starting J, m.p. 137- 138°C (benzene-light petroleum) (lit. 3, m.p. 
137-139°C), for which some spectra (not published until now, cf3,28) were recorded for com-
parison. Mass spectrum, rn/z (%): 237 (M+ corresponding to C1s H 11 NS, 60'8%), 236 (24), 
226 (37), 204 (100), 203 (29), 197 (14), 193 (16), 177 (13), 165 (16), 105 (14), 104 (13), 99 (11), 

98 (10) . UV spectrum: Amax 263 nm (log e 4'01). 13C NMR spectrum (C2 HCI 3): 134'6; 133' 1; 
132'6; 131·9 (4 aromatic quaternary carbons), 118·2 (CN), 130'0; 12~'3; 129'2; 128·7; 126'6; 
126·5; 125·7 (8 aromatic methine carbons), 39'6 (C(l! »,33'8 ppm (C(6»' 

Continued elution with benzene gave 1·08 g (24% per conversion) homogeneous compound XV 
which crystallized from 96% ethanol as a hemihydrate, m.p. 120- l25°C. Mass spectrum, rn/z (%): 
264 (M + 1, 65'6%),263 (M+ corresponding to C17H!3NS, 8~~), 237 (77-6), 236 (100), 225 (16), 
222 (8), 221 (10), 209 (13), 205 (53), 204 (38). UV spectrum: )'max 262·5 nm (log e 3'92]. lR 
spectrum: 730, 752 (4 adjacent Ar- H), 1472, 1490, 1 565, 1 690, 3055 (Ar), 2237 cm - 1 

(R- CN). 1 H NMR spectrum: ,5 6·70-7·80 (m, 8 H, ArH), 2,50-4'60 (m, 5 H, ArCHCH2CH2). 

For C\7H 13NS + 0·5 H 20 (272'4) calculated: 74'97% C, 5' IS % H, 5'14% N, 11'77% S; found: 
75'09% C, 5'19% H, 4'78% N, 11'80% S. 

The authors are indebted to Dr J. Metys (Pharmacological department of this institute) for a part 
of the pharmacological data , to Dr S. Wildt (affiliated IInit at Rosice n/ L) for the general pharmaco
logical screening, to Dr J. TlIrinova (Bacteriological department) for the antimicrobial screening, 
to Dr I . Koruna and Mrs A. Hradkova (Physico-chemical department) for recording of a part 
of the spectra, to Mrs M. Hrubantovafor rhe assistance with the synthesis and to Mrs J. Komancovti, 
Mrs V. Smidova, Mr lvI. Cech and Mrs J. Kropacova (Analytical department) for carrying Ollt the 
analyses. 

Collection Czechoslovak Chern. Commun. [Vol. 48] [1983] 



Neurotropic and Psychotropic Agents 1909 

REFERENCES 

1. Bockmiihl M., Ehrhart H.: Justus Liebigs Ann. Chern . 561, 52 (1948). 
2. Lands A. M., Ananenko E., Jones G., Hoppe J. 0., Becker T. J.: J. Pharmacol. Exp. Ther . 96, 

1 (1949). 
3. Rajsner M., Bartl V., Sindelar K., Svatek E., Holubek J. , Mety~ J., Protiva M.: This Journal 

44,2536 (1979). 
4. Rajsner M ., Prot iva M .: Cesk. Farm. 11, 404 (1962). 
5. Gadient F., Jucker E., Lindenmann A., Taeschler M.: Helv. Chi 111. Acta 45, 1860 (1962). 
6. Stach K., Spingler H.: Monatsh. Chern. 93, 889 (1962). 
7. Hoogenboorn B. E., Oldenziel O. H., Leusen A. M. Van: Org. Syn. 57, 102 (1977). 
8. Oldenziel O. H. , Leusen A. M. van: Tetrahedron Lett. 1973, 1357. 
9. Oldenziel O. H., Leusen D . van, Leusen A. M. van: J. Org. Chern. 42, 3114 (1977). 

10. Oldenziel O. H., Wildeman J., Leusen A. M. van: Org. Syn. 57, 8 (1977). 
11. Sindelar K., Protiva M.: This Journal 35, 3328 (1970). 
12. Valenta V., Bartosova M., Protiva M.: This Journal 45, 517 (1980). 
13. Protiva M., Sindelar K., Valenta V., Holubek J., Svatek E., Ryska M., Schlanger J., Urban J., 

Hrubantova M .: This Journal 47, 3094 (1982). 
14. Makosza M.: Tetrahedron Lett. 1969, 673. 
15. Makosza M., Jonczyk A.: Org. Syn. 55, 91 (1976) . 
16. Vecera M., Gasparic J., Churacek J., Borecky J .: Chemicke tabulky organickyclz sloucenin, 

p. 74. Published by SNTL, Prague 1976. 
17. Donetti A., Boniardi 0 ., Ezhaya A.: Synthesis 1980, 1009. 
18. Sindelar K., Holubek J., Ryska M., Svatek E., Urban J., Grimova J., Cervena I., Hrubanto

va M., Protiva M.: This Journal 48, 1187 (1983). 

19. Jackman M. , Bolen C, Nachod F. C , Tullar B. F., Archer S.: J. Amer. Chern. Soc. 71,2301 
(1949) . 

20. Jackman M., Nachod F. C., Archer S.: J. Arner. CheI11. Soc. 72,716 (1950). 
21. Ruddy A. W.: J. Arner. Chern. Soc. 73,4096 (1951). 
22. Arapakos P. G., Scott M. K., Huber F. E. jr: J. Amer. Chern. Soc. 91, 2059 (1969). 
23 . Boehringer C F. und Soehne: Brit. 1 129210 (Ger. Appl. 09.04.66); Chern. Abstr. 70,28839 

(969) . 
24. Blaha K.: Preparalivni reakce v organicke chemii, Vol. VI. Reakce orgallokovovych Cinidel, 

p. 546. Published by Nakladatelstvi CSA V, Prague 1961. 
25. Parham W. E., Anderson E. L.: J. Arner. Chern. Soc. 70,4187 (1948). 
26. Kovar J. in the book: Preparalivlli reakce v orgallicke chemii, Vol. VIII. Molekularni pfesmyky 

(M. Hudlicky, Ed.), p. 53. Published by Nakladatelstvi CSA V, Prague 1964. 
27 . Arlt D. , Joutelat M ., Lantzsch R.: Angew. Chern. 93, 719 (1981) . 
28 . Seidlova V., Rajsner M., Adlerova E., Protiva M .: Monatsh. Chern . 96, 650 (1965). 

Translated by the author (M. P.). 

Collection Czechoslovak Chern. Cornrnun. [Vol. 48] [1983] 




