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Substitution reactions of (E)-11-(3-bromopropylidene)-6,11-dihydrodibenzo[b,e]thiepin (VIIIa)
and its 2-chloro derivative VIIIb with 1-(2-hydroxyethyl)piperazine gave the title compounds
II1a and I11b which afforded by treatment with acetic anhydride, decanoyl chloride and 3,4,5-tri-
methoxybenzoyl chloride the esters IVab— VIab. Reduction of the olefinic compounds Illa and
111b with hydroiodic acid resulted in the saturated amines IXa and IXb. The piperazine derivative
X was obtained by a substitution reaction of 2,11-dichloro-6,11-dihydrodibenzo[b,e]thiepin
with 1-(2-hydroxyethyl)piperazine. The amino alcohols I/la and IIIb, as well as their acetates
and 3,4,5-trimethoxybenzoates, are almost devoid of the CNS effects. The decancates Va and Vb
have not the properties of the depot antipsychotics (neither antidepressants, nor neuroleptics).
The saturated amino alcohol IXa showed some antihistamine, spasmolytic and adrenolytic
effects.

The molecules of tricyclic antidepressants and tricyclic neuroleptics show in many
cases a striking similarity: The main parts of their structures may be the same tri-
cyclic systems with a basic side chain connected to the central ring. Relatively small
structural changes may result in a reversal of the antidepressant activity into a neuro-
leptic one and vice versa. Systems lacking substituents in the external rings are
typical for tricyclic antidepressants and are mostly combined with an aliphatic side
chain terminated by a dimethylamino or even better by a methylamino group®.
Molecules of the neuroleptic agents, on the other hand, are typical by the presence
of a “neuroleptic substituent” in a position, corresponding to the position of the
chlorine atom in chlorpromazine, and their side chains often contain a piperazine
or a piperidine residue?-®. A transition of an antidepressant to a neuroleptic agent
may be demonstrated by the pair of the psychotropic agents doxepin I (ref.*>°)
and pinoxepin II (ref.°”®). The antidepressant doxepin (I) lacks any substitution
in the aromatic nuclei and contains an aliphatic side chain terminated by a dimethyl-
amino group. The neuroleptic pinoxepin 11, on the other hand, has the atom of chlo-
rine in the typical position as the “neuroleptic substituent” and contains in the side
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chain a hydroxyethylpiperazine fragment. A further difference consists in the geo-
metrical isomerism on the ethene double bond. While doxepin I is a mixture of ap-
proximately 80% of the (E)-isomer and 20% (Z)-isomer (the difference in the anti-
depressant activity of both geometrical isomers is not important) (ref.**), pinoxepin
11 is the pure (Z)-isomer and its (E)-isomer is neuroleptically inactive® (we are dealing
here evidently with a similar dependence of the neuroleptic activity on the geometrical
isomerism like in the series of analogous thioxanthene derivatives® ~!; for the expla-
nation ¢f. '?). With transitions from the structural field of antidepressant activity
into the field of the neuroleptic one we have recently met in series of tricyclic sub-
stances containing two chalcogen atoms in the central seven-membered ring!3~!7.

O 9
PN
| H

N
CH, H” DCH,;CH,N  NCH,CH,OH
__/

()\

=
X

Cl

CH;N(CH3)s
1 17

The object of the present communication is a pharmacochemical study in the
series of dibenzo[ b,e]thiepin derivatives coming out from the relation of compounds
I and I1. The antidepressant agent prothiadene is a dibenzo[b,e]thiepin analogue
of compound I; it is an almost homogeneous (E)-isomer'®. The patents'® describe
the N-(2-hydroxyethyl)piperazine analogue I11a of prothiadene which was obtained
by a substitution reaction of the bromo compound VIIIa with 1-(2-hydroxyethyl)-
piperazine. A comparison of melting points of VIIla (ref.'”) and of a product pre-
pared by our group?® by a reaction of the cyclopropyl carbinol VIIa with a solution
of hydrogen bromide in acetic acid, indicates the identity of both substances. With
regard to the fact that by means of the IR spectrum it was possible to assign the
(E)-configuration to our product?, the same configuration evidently belongs also
to the described — but very poorly characterized — piperazine derivative Illa
(ref.'?). We have now, likewise, carried out the substitution reaction of the (E)-
-derivative VIIIa (ref.>°) with excessive 1-(2-hydroxyethyl) piperazine and obtained
in a good yield the crude piperazine derivative IIla which afforded a crystalline
bis(hydrogen maleate). Decomposition of this salt with aqueous ammonia released
the base I1la whose homogeneity was proven by thin-layer chromatography and
by the 'H NMR spectrum. The out-of-plane vibrations of the aromatic C—H bonds
in the IR spectrum indicate for it the (E)-configuration (a satelite band at 782 to
783 cm ™!, which is typical for the (Z)-series, is missing, ref.'®). By reaction of the
amino alcohol IIla with a mixture of acetic anhydride and acetic acid at room
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temperature there was prepared the acetate I1Va. Reactions of compound ITIa with
decanoyl chloride?! and 3,4,5-trimethoxybenzoyl chloride?? gave the esters Va and
VIa. All the three esters were oily and were transformed to maleates. The (E)-con-
figuration is supposed for them without further proofs. Decomposition of the maleate
of the ester Va afforded the pure base whose solution in Miglyol® (cf.?%) was used
for intramuscular administration. The ester Va represents our further attempt at de-
veloping an intramuscular depot antidepressant?3:24,
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In formulae ///—1X: a, R'=H; b, R' = Cl.

For approaching to the structure II, we carried out a similar synthetic work
in the series of 2-chloro-6,11-dihydrodibenzo[b,e]thiepin. Cyclopropyl bromide?’
was converted in tetrahydrofuran to the Grignard reagent?® which was subjected
to treatment with 2-chlorodibenzo[b,e]thiepin-11(6H)-one?®~2°. The cyclopropyl
carbinol VIIb was obtained and reacted with a solution of hydrogen bromide
in acetic acid at room temperature to give derivative VIIIb (analogy, ¢f.2°). The IR
spectrum of this substance shows a strong band at 883 cm™! of the solitary C—H
in position 1 of the skeleton which corresponds to the typical band at 873 cm™!
of the (E)-isomer in the analogous 2-methyl series*®. The (E)-configuration is thus
assigned to compound VIIIb and to all unsaturated substances of the b series. Similar-
ly like in the series a, a substitution reaction of compound VIIIb with 1-(2-hydroxy-
ethyl)piperazine was carried out and resulted in the amino alcohol 111b. By decom-
position of the recrystallized maleate the crystalline base was released and its IR
spectrum indicates, likewise, the (E)-configuration. Similar esterification reactions
like in series a led to the acetate IVb, decanoate Vb and 3,4-trimethoxybenzoate
VIb (3,4,5-trimethoxybenzoyl chloride®' was prepared from 3,4,5-trimethoxy-
benzoic acid3? by treatment with thionyl chloride). All the three esters were prepared
in the form of crystalline maleates. The IR spectra of the released bases IVb and Vb
were recorded and confirmed their belonging to the (E)-series. In the case of the
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decanoate Vb the base was again used for preparing a solution in Miglyol® for
intramuscular administration because in this case it was possible to expect for this
compound properties either of a depot antidepressant or of a depot neuroleptic.
Of course, a principal difference between the neuroleptic pinoxepin II and our sub-
stances I11b— VIb consisted in the different configuration on the double bond.
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In previous communications®*-** we described the reduction of 11-(3-dimethyl-
aminopropyl)-6,11-dihydrodibenzo| b,e]thiepin-11-o0l, some of its halogeno derivativ-
tives and also 11-(3-dimethylaminopropylidene)-6,11-dihydrodibenzo[ b,e]thiepin®*
with hydroiodic acid under various conditions to the corresponding 11-(3-dimethyl-
aminopropyl)-6,11-dihydrodibenzo[ b,e]thiepins. Now, we have subjected the amino
alcohols I11a and I11b to a similar reduction and used to this end a boiling mixture
of 55% hydroiodic acid and acetic acid in the presence of red phosphorus. Mass
and 'H NMR spectra of the obtained crude bases indicated that the reactions result
in very inhomogeneous products. Their neutralization with maleic acid afforded
in low yields maleates of expected dihydro compounds IXa and IXb. In the case
of the chloro derivative IXb the base released from the crystalline maleate proved
to be a mixture of two compounds (TLC). It was separated by chromatography
on a column of aluminium oxide. The main fraction gave a crystalline maleate
affording satisfactory analytical data and the product is thus considered to be the
dihydro compound IXb. The used method of reducing the olefinic amines of type
of compounds II1a and I1Ib deserves, however, further attention.
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A reduction of 2-chlorodibenzo[ b,e]thiepin-11(6H )-one?®~2° with sodium boro-
hydride in ethanol®3 gave in an almost theoretical yield 2-chloro-6,11-dihydrodibenzo-
[b,e]thiepin-11-ol (the melting point 162 —164°C found is higher than the literature®>
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value, viz. 158—160°C) which was transformed by boiling with thionyl chloride
in a yield of 60% to 2,11-dichloro-6,11-dihydrodibenzo[ b,e]thiepin®®. A substitution
reaction of this compound with excessive 1-(2-hydroxyethyl)piperazine in chloro-
form afforded the oily amino alcohol X which gave a crystalline maleate. The product
obtained is a member of the series including 11-(4-methylpiperazino)-6,11-dihydro-
dibenzo[ b,e]thiepin®*,  11-(4-methylpiperazine)-6,11-dihydrodibenzo[ b,e]oxepin$
and 11-(4-methylpiperazino)-6,11-dihydrodibenzo[ b,e]thiepin 5,5-dioxide®’, which
exhibited partly a considerable antireserpine activity®¢-®, combined in one case
with a relatively strong central depressant effect34-38,
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Compounds I1la, I111b, Va and Vb were evaluated as potential thymoleptics,
and neuroleptics, respectively. The first two compounds were administered orally
in the form of bis(hydrogen maleates); the doses given were calculated for the bases.
Acute toxicity in mice, LDyq: I11a, 740 mg/kg; I11b, >800 mg/kg. Discoordination
activity in the rotarod test in mice, EDs,: I11a, 120 mg/kg; I1Ib, 103 mg/kg. Central
depressant activity (influencing the spontaneous motility of mice) in the photo-cell
method of Dews, Dy, :I1la, >100 mg/kg; I1Ib, 100 mg/kg. In the test of Ther
in mice both compounds were inactive sedatively in a dose of 100 mg/kg. In the same
dose they were inactive in the test of catalepsy in rats and in the test of reserpine
ptosis antagonization in mice. In the test of inhibition of the ulcerogenic effect
of reserpine both compounds were inactive in a dose of 50 mg/kg. Compound IIla
in a dose of 25 mg/kg does not affect significantly the reserpine hypothermia in mice.
Compounds Va and Vb were administered intramuscularly in the form of 2-5%
(Va) or 5% (Vb) solutions in Miglyol®. Compound Va until the dose of 200 mg/kg
did not cause lethality in mice. A dose of 100 mg/kg did not influence the reserpine
ptosis in mice in the intervals of 2 and 10h after the administration. A dose
of 50 mg/kg did not affect the formation of reserpine ulcers in rats. Ina dose of 100
mg/kg the compound is inactive towards the convulsant effect of electroshock
in mice. Compound Vb in doses of 25 and 50 mg/kg did not show efficacy in tests
of catalepsy and of the apomorphine stereotypies in rats. It can be concluded that
compounds IIIa and IIIb did show properties neither of oral thymoleptics nor
of neuroleptics; with compound I11b it is possible to justify that by the unfavourable
configuration on the double bond. The only effect proven is a mild tranquillizing
action (including discoordinating effect) which is higher with the chlorinated com-

Collection Czechoslovak Chem. Commun. [Vol. 49] [1984]



Potential Antipsychotic Agents 1821

pound I11b. Compound Va did not show properties of a depot thymoleptic; it is not
surprising because of the fact that even the starting amino alcohol had no thymo-
leptic activity upon oral administration. Compound Vb is not a depot neuroleptic
which has a similar reason like in the preceding case.

Compounds IVa, IVb, VIla, VIb and IXa were evaluated in the form of maleates
by methods of the general pharmacological screening. In the first line values of acute
toxicity in mice (LD, ), the way of administration and doses (D) used in the screening
are given (doses in mg/kg): IVa, 30, i.v., 6; IVb, >2 500, p.o., 300; VIa, >2 500,
p.o., 300; VIb, >2 500, p.o., 300; IXa, 70, i.v., 14. In doses D all compounds were
inactive in the rotarod test in mice, in the test of thiopental sleeping time potentiation
in mice, affecting the spontaneous motility in mice, catalepsy in rats, antiapomor-
phine and antireserpine efficacy in mice. They thus show the character neither
of thymoleptics nor of neuroleptics. Toxic doses higher than D brought about
a reduced activity and ataxia in mice, with chlorinated compounds (IVb, VIb)
ptosis was observed; the highest toxic doses elicited convulsions. Compound [Xa
in the dose D effected brief and deep drops of the blood pressure in normotensive
rats and lowered the pressor response after a standard dose of adrenaline to less
than 50% of the control value (adrenolytic effect). In concentrations of 1—10 pg/ml
it reduced the barium chloride contractions of the isolated rat duodenum by 50%;
(papaverine-like spasmolytic effect). It had a mild antihistamine effect: a dose
of 5 mg/kg s.c. protected 50% of guinea-pigs from the lethal effect of 5 mg/kg hista-
mine, administered intrajugularly.

The compounds prepared were also tested for antimicrobial activity in vitro (microorganisms
and the minimum inhibitory concentrations in pg/ml unless they exceed 100 pg/ml are given):
Streptococcus B-haemolyticus, IIla 100, 11Ib 25, IVb 50; Streptococcus faecalis, IIIb 50, IVb 100;

Staphylococcus pyogenes aureus, IIIb 50, IVb 100; Escherichia coli, I1Ib 50, I1Vb 50; Mycobacte-
rium tuberculosis H37TRv, IIIb 100, IVb 50; Trichophyton mentagrophytes, IIIb 50, IVb 25.

EXPERIMENTAL

The melting points of analytical samples were determined in Kofler’s block and they are not
corrected; the samples were dried in vacuo of about 60 Pa over P,O5 at 77°C or at room tempera-
ture. The UV spectrurm (in methanol) was recorded with a Unicam SP 8000 spectrophotometer,
IR spectra were recorded with a Unicam SP 200G spectrophotometer and 'H NMR spectra
(in CZHCI3) with a Tesla BS 487C (80 MHz) spectrometer. The homogeneity of the corpounds
and composition of the mixtures were checked by thin-layer chromarography on silica gel (Silu-
fol).

2-Chloro-11-cyclopropyl-6,11-dihydrodibenzo[b,e]thiepin-11-ol (V1Ib)

Grignard reagent?® was prepared by a reaction of 4-7 g Mg and 25-0 g cyclopropyl bromide?®
in 100 ml tetrahydrofuran. The reagent was cooled, stirred and treated at room temperature
with a warm solution of 250 g 2-chlorodibenzo[b,e]thiepin-11(6H )-one?” in 100 ml tetrahydro-
furan, added dropwise over 1 h. The mixture was refluxed for 1 h, cooled with ice and decom-
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posed under stirring by a slow addition of 135 ml saturated NH,Cl solution. The mixture was
extracted with ether, the extract was washed with saturated NaCl solution, dried with Na,SO,4
evaporated; 26-7 g (92%), m.p. 124—127°C. Analytical sample, m.p. 129—131°C (benzene-light
petroleum). IR spectrum (Nujol): 744, 769, 810 (Ar—H), 1 110 (tert-C—OH), 3 025, 3 050 (Ar),
3470 cin” ! (OH). 'H NMR spectrur: 6 6:90—7-80 (m, 7 H, ArH), 5-00 and 408 (ABq, /=
= 13:0 Hz, 1 + 1 H, ArCH,S), 2-:30 (bs, 1 H, OH), 1-90 (m, 1 H, CH of cyclopropyl), 0-40 to
1-00 (m, 4 H, CH,CH,, of cyclopropyl). For C;;H; sCIOS (302-8) calculated: 67-43%; C, 4-99%; H,
11:71% Cl, 10-59% S; found: 67-86% C, 5;12% H, 11-95% Cl, 10-32% S.

(E)-11-(3-Bromopropylidene)-2-chloro-6,11-dihydrodibenzo([b,e]thiepin (VIIIb)

A stirred solution of 10-0 g VIIb in 170 ml acetic acid was treated dropwise at 10— 15°C over
30 min with 85 ml of a 159 solution of HBrin acetic acid. The mixture was allowed to stand for 24 h
at room temperature, filtered with charcoal, diluted with 200 ml water and extracted with benzene.
The extract was washed with water. dried with MgSO, and evaporated. The residue crystallized
after the addition of cyclohexane; 9-0 g (75%), m.p. 95— 100°C. Analytical sample, m.p. 109 to
111°C (cyclohexane-hexane). IR spectrura (KBr): 760, 815, 860 (4 and 2 adjacent and solitary
Ar—H), 1486, 3028 ca ™! (Ar); in CS,: 762, 781, 807, 883 cta™! (Ar—H). 'H NMR spectrum:
J 6:70—7-40 (m, 7 H, ArH), 5-91 (t, J = 7-0 Hz, 1 H, C=CH), 491 and 3-38 (ABq, J = 13-0 Hz,
1+ 1 H, ArCH,S), 3-39 (t, J = 6:0 Hz, 2 H, CH,Br), 255 (11, 2 H, CH, in the middle of propy-
lidene). For C, ;H, 4BrCIS (365-7) calculated: 55-83% C, 3:86%; H, 21-85%; Br, 9:69% Cl, 8-77%; S;
found: 56-:09% C, 4-08% H, 21-76% Br, 9-66% Cl, 8-:52%; S.

(E)-1-[3-(6,11-Dihydrodibenzo[b,e]thiepin-11-ylidene)propyl]-4-(2-hydroxyethyl)piperazine
(111a)

A mixture of 25:0g Vila (ref.zo), 340 g 1-(2-hydroxyethyl)piperazine and 65 ml chloroform
was stirred and refluxed for 3 h. The mixture was diluted with 100 ml chloroform, filtered with
charcoal, the filtrate was washed with water and then extracted with a solution cf 25 ral hydro-
chloric acid in 175 ml water. The aqueous layer was filtered with charcoal, the filtrate was made
alkaline with NH,OH and the product extracted with dichloromethane. The extract was dried
with K,COj; and evaporated. The oily residue was dissolved in 150 ml ethanol and the solution
was treated with a solution of 16-8 g maleic acid in 60 ml ethanol. Standing and cooling led
to crystallization of 28-2 g (61%) bis(hydrogen malcate), m.p. 154—155°C. Analytical sarple,
m.p. 155—156°C (ethanol). For C3;H34N,04S (612:7) calculated: 60-77% C, 5:92% H, 457% N,
5-23% S; found: 60-61%; C, 5-82%; H, 4-48%; N, 5-30% S.

A sample of the salt was decoraposed with NH,OH and the pure oily base was isolated by ex-
traction with ether. IR spectrura (CS,): 709, 749, 763 (4 adjacent Ar—H), 1063, 3 540 cm™!
(CH,OH). 'H NMR spectrum: & 6:90—7-40 (m, ArH), 590 (t, J= 7-0 Hz, 1 H, C=CH),
4-95 and 3-31 (ABq, /= 140 Hz, 1 + 1 H, ArCH,S), 3-58 (bt, J = 6:0 Hz, 2 H, CH,0), 275
(bs, 1 H, OH), c. 2:40 (m, remaining 7 CH,).

(E)-1-[3-(2-Chloro-6,11-dihydrodibenzo[b,e]thiepin-11-ylidene)propyl]-
-4-(2-hydroxyethyl)piperazine (I1Ib)

A mixture of 5:0 g VIIIb, 6:0 g 1-(2-hydroxyethyl)piperazine and 10 ml chloroform was stirred
and refluxed for 3 h. The mixture was processed similarly like in the preceding case; 5-2 g (59%)
bis(hydrogen maleate), m.p. 163—165°C. Analytical sample, m.p. 165— 166°C (ethanol-ether).
For C3;H35CIN,04S (647-1) calculated: 57-54% C, 5-45%; H, 5-48% Cl, 4-33% N, 4:95%S;
found: 57-88% C, 5-59% H, 5-62% Cl, 4-04% N, 5-14% S.
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Treatment of 5-0 g maleate with NH,OH and extraction with chloroform gave 3-0 g crystal-
line base I11b, m.p. 121— 122°C (benzene-light petroleum). UV spectrum: 4, 231 nm (log ¢ 4-34),
272 nm (4:02), 311 nm (3-41). IR spectrum (CS,): 719, 763, 809, 880 (4 and 2 adjacent and solitary
Ar—H), 1063, 3530 cm ™! (CH,OH). 'H NMR spectrum: ¢ 6:80—7-40 (m, 7 H, ArH), 5-95
(t,J = 7-0 Hz, 1 H, C=CH), 493 and 3-35 (ABq, J= 140 Hz, 1 4 1 H, ArCH,S), 3-58 (bt,
J = 6:0 Hz, 2 H, CH,0), 290 (bs, 1 H, OH), ¢ 2:40 (m, remaining 7 CH,). For C,3H,,CIN,0S
(415-0) calculated: 66:57% C, 6:56% H, 8-54% Cl, 6:75% N, 7-73% S; found: 66-39% C, 6:52% H,
8:60% Cl, 6:63% N, 7-86% S.

Neutralization of the base with methanesulfonic acid in ethanol gave the dimethanesulfonate,
11.p. 206—208°C (ethanol-ether). For C,5H35CIN,0,S; (607-2) calculated: 49-45%; C, 5-819; H,
5-84% Cl,4-61% N, 15-84% S; found: 48-98%, C, 5-86% H, 6:10% Cl, 4-57% N, 15-54% S.

(E)-1-[3-(6,11-Dihydrodibenzo[b,e]thiepin-11-ylidene)propyl]-4-(2-acetoxyethyl)piperazine
(IVa)

A nixture of 5:0 g Illa, 7-0 ml acetic anhydride and 50 ml acetic acid was allowed to stand for
24 h at roora teraperature, it was then diluted with water, rmade alkaline with NH,OH and ex-
tracted with benzene. The extract was dried with K,COj, evaporated, the residue was dissolved
in 25 ml ethanol and the solution neutralized with a solution of 32 g maleic acid in 10 ml
cthanol; 8:2 g (95%) bis(hydrogen maleate), m.p. 176 — 178°C. Analytical sample, m.p. 182—183°C
(ethanol). For C33H3gN,0,,S (654:7) calculated: 60-54%; C, 5-85%( H, 4-287, N, 4907 S;
found: €0-85% C, 5-93% H, 4-41% N, 4-71% S.

(E)-1-[3-(2-Chloro-6,11-dihydrodibenzo[b,e]thiepin-11-ylidene)propyl]-4-(2-acetoxyethyl)-
piperazine (IVb)

A mixture of 4-2 g IIIb, 5-:0 ml acetic anhydride and 15 ml acetic acid was allowed to stand
at roora temperature for 48 h and then heated for 2 h to 100°C. A similar processing like in the
preceding case gave 56 g (80%) bis(hydrogen maleate), m.p. 190—192°C. Analytical sample,
m.p. 192—193°C (ethanol). For C33H;37CIN,O, S (689-2) calculated: 57-51% C, 5-41% H,
5-14% Cl,4:06% N, 4:65% S; found: 57-55% C, 5:65% H, 5-22%, C1,4-19%; N, 4-55% S.

A sample of the pure maleate was decomposed with NH,OH and the oily base was isolated
by extraction with ether. IR spectrum (CS,): 718, 760, 808, 875 (4 and 2 adjacent and solitary
Ar -H), 1110, 1 160, 1235, 1742cm™! (RCOOR’).

(E)-1-[3-(6,11-Dihydrodibenzo[b,e]thiepin-11-ylidene)propyl]-
-4-(2-decanoyloxyethyl)piperazine (Va)

A mixture of 50 g Illa, 51 g decanoyl chloride?!, 8 ml chloroform and 25 ml benzene was
allowed 1o stand at roor teraperature for 24 h and then refluxed for 3 h. After cooling the mix-
ture was distributed between dilute NH,OH and benzene, the benzene layer was dried with
K,COj5 and evaporated. The residue was neutralized with 3-2 g maleic acid in 35 ml ethanol;
89 g (88%) bis (hydrogen maleate), 1.p. 168—169°C (ethanol). For C4;H54N,0,,S (767:0)
calculated: 64:21% C, 7-10% H, 3-65% N, 4-18% S; found: 63-99% C, 6-96% H, 3:67% N, 4:42%; S.

(E)-1-[3-(2-Chloro-6,11-dihydrodibenzo[b,e]thiepin-11-ylidene)propyl]-
-4-(2-decanoyloxyethyl)piperazine (Vb)

A mixture of 4-2 g IIlb, 3-9 g decanoyl chloride?!, 6 ml chloroform and 20 ml benzene was
processed similarly like in the preceding case. There were obtained 6-5 g (80%) bis(hydrogen
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maleate), m.p. 178—179°C (ethanol). For C,4;Hs3CIN,0,,S (801-4) calculated: 61-45) C,
6:67% H, 4-42% Cl, 3-50% N, 4-00% S; found: 61:56% C, 6:84%; H, 4-42%; Cl, 3-53% N, 4-039;

The homogeneous oily base was released from a cample of the salt and used for recording
the IR spectrum (CS,): 715, 762, 898, 874 (4 and 2 adjacent and solitary Ar—H), 1 105, 1 160,
1738cm™! (RCOOR).

(E)-1-[3-(6,11-Dihydrodibenzo[b,e]thiepin-11-ylidene)propyl]-
-4-[2-(3,4,5-trimethoxybenzoyloxy)ethyl]piperazine (VIa)

A mixture of 5-0g Illa, 6-1g 3,4,5-trimethoxybenzoyl chlorideu, 25 ml benzene and 10 ml
chloroform was allowed to stand at room temperature for 36 h. It was then distributed between
dilute NH,OH and benzene, the benzene layer was washed with a saturated NH,CI solution,
dried with MgSO, and evaporated under reduced pressure. The residue was treated with 3-2 g
maleic acid in 35 ml ethanol; 9-5 g (90%) bis(hydrcgen maleate), m.p. 149—151°C. Analytical
sample, m.p. 153—154°C (ethanol). For C4,;H4¢N,0,3S (8069) calculated: 61-:03%; C, 5:75% H,
3:47% N, 3-97% S; found: 61-:04% C, 5-61% H, 3-13% N, 3-97% S.

(E)-1-[3-(2-Chloro-6,11-dihydrodibenzo[b,e]thiepin-11-ylidene)propyl]-
-4-[2-(3,4,5-trimethoxybenzoyloxy)ethyl]piperazine (V1b)

A mixture of 3-1g 3,4,5-trimethoxybenzoic acid> 2, 25 ml benzene and 3-0 ml SOCI, was re-
fluxed for 6 h and evaporated in vacuo. The residue was dissolved in 30 ml benzene and the
evaporation was repeated. There were then added 3-0 g 111b, 15 ml benzene and 5 ml chloroform
and the mixture was processed similarly like in the preceding case; 4:7 g (80%) bis(hydrogen
maleate), m.p. 168—169°C (ethanol). For C, H,sCIN,0;3S (841:3) calculated: 58:53%; C,
5-39% H, 4-21% Cl, 3-33% N, 3-81% S; found: 58-05% C, 5-30% H, 4-52% Cl, 3-28% N, 4-00% S.

1-[3-(6,11-Dihydrodibenzo[b,e]thiepin-11-yl)propyl]
4-(2-hydroxyethyl)piperazine (I1Xa)

A mixture of 5:0 g IIla, 15 ml acetic acid, 15 ml 55% HI and 2-0 g red P was refluxed for 5 h.
After cooling the mixture was filtered, the filtrate diluted with water and extracted with benzene.
The extract was washed with water, with a solution of Na,CO; and water, dried with K,CO;
and evaporated under reduced pressure. The very inhomcgeneous residue (TLC, 'H NMR
spectrum) was dissolved in 25 ml ethanol and the solution was treated with 3-0 g maleic acid
in 15 ml ethanol. After standing overnight the precipitated bis(hydrogen raleate) was filtered;
2:4 g (30%), m.p. 143—146°C. Analytical sample, m.p. 145—146-5°C (ethanol). For C3;H;g.
.N,04S (434-6) calculated: 60-57% C, 6:23%; H, 4-567; N, 5-229; S; found: €0-34%; C, 6-019%; H,
4-42% N, 5:29% S.

1-[3-(2-Chloro-6,11-dihydrodibenzo[b,e]thiepin-11-yl)propyl]-
-4-(2-hydroxyethyl)piperazine (1Xb)

A mixture of 13-5 g IIIb, 60 ml acetic acid, 42 11 559, HI and 5-6 g red P was stirred and refluxed
for 5 h. After standing overnight it was filtered, the filtrate was diluted with water, made alkaline
with 209 NaOH and extracted with chloroform. The extract was washed with water and eva-
porated. The residue was treated with 8-0 g maleic acid in 45 ml ethanol and the precipitated
malcate was crystallized from water, m.p. 162— 164°C. The base, released from a sample of the
maleate, proved to be a mixture of at least two components. The whole quantity of the maleate
was decomposed with NH,OH, the base isolated by extraction with chloroforma and chromato-
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graphed on a coluran of 150 g neutral Al,O5 (activity II). There were obtained by elution with
benzene 4-5 g (33%) honiogeneous base which afforded 4-8 g bis(hydrogen maleate), m.p. 182 to
184°C (80% aqueous ethanol). For C3;H;,CIN,O4S (649-2) calculated: 57-36%; C, 5-75%; H,
5-46% Cl, 4:32% N, 4-94% S, found: 57-33% C, 5-57% H, 5:21%; Cl, 3-74%,; N, 5-01%; S.

1-(2-Chloro-6,11-dihydrodibenzo[b,e]thiepin-11-yl)-4-(2-hydroxyethyl)piperazine (X)

A mixture of 56 g 2,1 l-dichlor0-6,1l-dihydrodibenzo[b,e]thiepin35 with 15 ml chloroform was
stirred and trcated with 5-2 g 1-(2-hydroxyethyl)piperazine. An exotherric reaction took place
(spontaneous heating and transitional formation of a clear solution). The mixture was stirred
for 40 min without heating and then for 1 h at 70— 75°C under reflux. After cooling it was distri-
buted between water and chloroforr, the chloroform layer was dried with K, COj3 and evaporated
in vacuo. The residue was dissolved in ethanol and the solution was treated with a solution
of HCl in ether. The oily hydrcchloride formed was separated by decantation, washed with ether,
decormposed with NH,OH and the purified base was isolated by extraction with ether. The
extract was dried with K,COj,, filtered with charcoal and evaporated; 5-6 g (75%) oily base.
Neutralization with maleic acid in ethanol gave only 3-2 g hygroscopic maleate, m.p. 168—170°C
(ethanol-ether). For C,4H,,CIN,OsS (491-0) calculated: 58:719; C, 5-54%5 H, 7-22% Cl, 5-719%; N,
6:53% S; found: 58-78%; C, 5:54% H, 7-45% Cl, 5:72% N, 6:73% S.

The authors are indebted to Dr J. Holubek and Mrs A. Hradkova (Physico-chemical department
of this institute) for recording and interpretation of some of the spectra, to Mr M. Trampota for the
preparation of intermediates, to Dr J. Turinovd (Microbiological department) for the microbiological
data, and finally to Mrs J. Komancovd, Mrs V. Smidovd, Dr Z. Volkovd and Mrs J. Kropdéovd
(Analytical department) for carrying out the analyses.

REFERENCES

1. Finch N. in the book: Industrial Pharmacology, Vol. 2. Antidepressants (S. Fielding. H. Lal,
Eds), p. 1. Futura, Mount Kisco, New York 1975.
2. Gschwend H. W. in the book: Industrial Pharmacology. Vol. 1. Neuroleptics (S. Fielding, H.

Lal, Eds), p. 1. Futura, Mount Kisco, New York 1974.

. Protiva M.: Drugs Today 12, 151 (1976).
4. Bloom B. M., Tretter J. R. (Ch. Pfizer & Co.): Belg. 641 498 (US Appl. 13:03. and 19:12.62);

Chem. Abstr. 64, 719 (1966).

. Pinder R. M., Brogden R. N., Speight T. M., Avery G. S.: Drugs 13, 161 (1977).

6. Tretter J. R., Muren J. F., Bloom B. M., Weissman A.: Amer. Chem. Soc. Med. Chem.
Symp., Bloomington, Indiana, June 1966; Kaiser C., Settler P. E. in the book: Burger’s
Medicinal Chemistry, 4th Ed. (M. E. Wolff, Ed.), Pt. III, p. 859. Wiley, New York 1981.

7. Chas. Pfizer & Co., Inc.: Neth. Appl. 64/11 861 (US Appl. 14.10.63 and 31.03.64); Chem.
Abstr. 63, 16366 (1965).

8. Gallant D. M., Bishop M. P., Shelton W.: Curr. Ther. Res., Clin. Exp. 8, 241 (1966).

9. Nielsen I. M., Hougs W., Lassen N., Holm T., Petersen P. V.: Acta Pharmacol. Toxicol.
19, 87 (1962).

10. Dunitz J. D., Eser H., Strickler P.: Helv. Chim. Acta 47, 1897 (1964).

11. Pelz K., Protiva M.: This Journal 32, 2161 (1967).

12. Feinberg A. P., Snyder S. H.: Proc. Nat. Acad. Sci. U.S.A. 72, 1899 (1975).

13. Protiva M., Sindelai K., MetySova J., Dlaba¢ A.: Activ. Nerv. Super. 24, 217 (1982).

14. Sindelai K., Holubek J., Ryska M., Dlaba¢ A., MetySova J., Svatek E., Hrubantovd M.,
Protiva J., Protiva M.: This Journal 47, 967 (1982).

(98]

i

Collection Czechoslovak Chem. Commun. [Vol. 49] [1984]



1826 Bartl, Svatek, Dlaba¢, Wildt, Protiva

15.
16.
17.

18.
19.

20.

21.
22.
23.
24.
. Meek J. S., Osuga D. T.: Org. Syn., Coll. Vol. 5, 126 (1973).

. Protiva M., Rajsner M., Seidlova V., Adlerova E., Vejdélek Z. J.: Experientia 18, 326 (1962).
27. Raj$ner M., Seidlova V., Protiva M.: Cesk. Farm. /1, 451 (1962).

. Stach K., Spingler H.: Monatsh. Chem. 93, 889 (1962).

. Gadient F., Jucker E., Lindenmann A., Taeschler M.: Helv. Chim. Acta 45, 1860 (1962).

. RajSner M., Mety% J., Svatek E., Protiva M.: This Journal 34, 1015 (1969).

. Reeve W., Sterling J. D., jr: J. Amer. Chem. Soc. 71, 3657 (1949).

. Mauthner F.: Org. Syn., Coll. Vol. 1, 537 (1946).
. Protiva M., Raj$ner M., Adlerova E., Seidlova V., Vejdélek Z. J.: This Journal 29, 2161

Sindelat K., Holubek J., Svatek E., Rycka M., Dlaba¢ A., Protiva M.: This Journal 47,
1367 (1982).

Sindelat K., Mety$ova J., Holubek J., Sva‘ck E., Protiva J., Protiva M.: This Journal 47,
3077 (1982).

Sindelat K., Holubek J., Svatek E., Ryska M., Dlaba¢ A., MetySova J., Pro iva M.: This
Journal 47, 3114 (1982).

Rajs$nzr M., Svatek E., MetySova J., Protiva M.: This Journal 34, 1963 (1969).

Boehringer C. F. & Soehne: Neth. Appl. 64/7758; Fr. 88 751 (3rd addition to 1 449 569)
(Ger. Appl. 09-07.63); Chem. Abstr. 62,16 216 (1965).

Raj$ner M., Bartl V., Sindelat K., Svétek E., Holubek J., Mety$ J., Protiva M.: This Journal
44, 2536 (1979).

Fierz-David H. E., Kuster W.: Helv. Chim. Acta 22, 82 (1939).

Marsh J. T., Stephen H.: J. Chem. Soc. /27, 1635 (1925).

Bartl V., Dlaba¢ A., Valchaf M., Protiva M.: This Journal 49, 1800 (1984).

Raj$ner M., Metys J., Holubek J., Protiva M.: This Journal 48, 163 (1983).

(1964).

. Seidlova V., Raj$ner M., Adlerova E., Protiva M.: Monatsh. Chem. 96, 650 (1965).
. Malen Ch., Danree B., Poignant J. C. (Science Union et Cie. — Société Francaise de Recher-

che Médicale): Ger. Offen. 2 065 636 (Brit. Appl. 27.03.69); Chem. Abstr. 83, 9833 (1975).

. Jirkovsky I., Mety$ J., Protiva M.: This Journal 32, 3448 (1967).
. Raj$ner M., Svatek E., Seidlova V., Adlerova E., Protiva M.: This Journal 34, 1278 (1969).
. Protiva M.: Farmaco, Ed. Sc. (Pavia) 2/, 75 (1966).

Translated by the author (M. P.).

Collection Czechoslovak Chem. Commun. [Vol. 49] [1984]





