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POTENTIAL ANTIDEPRESSANTS: SOME N-SUBSTITUTED DERIVATIVES
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Alkylation reactions of (£)-11-(3-methylaminopropylidene)-6.11-dihydrodibenzo[h.c]thiepin (I1)
with allyl bromide, propargyl bromide, 2-chlorocthanol, I-chloropropan-2-ol and 3-chloro-
propanol gave the N-substituted derivatives /11— VII. Acylation of amino alcohols V— VI
with acetyl chloride and decanoyl chloride resulted in the esters VZII— X1. 6,11-Dihydrodibenzo-
[h.e)thiepin-11-carboxylic acid was transformed ria the acid chloride 1o the amide X71°. Qut
of the compounds prepared, only the amino alcohols #— 17 and the ester V711 vevealed in phar-
macological tests the activity similar to that ol tricyclic antidepressants: their activity is lower
than that of prothiadene (/). The decanoates 71X — X1 are devoid of antireserpine activity; the
attempt at finding long-acting depot antidepressant agents in this way was thus unsuccessful.
The amide X117 has mild anticonvulsant activity.

11-(3-Dimethylaminopropylidene)-6.11-dihydrodibenzo[ b,e]thiepin  showed signifi-
cant antireserpine activity and the substance found extensive use in the treatment
of mental depressions' ~3; it was established that the preparation used in therapy
(prothiadene, dosulepin, dothiepin) consists almost exclusively of the (E)-isomer [
(ref.*). In the preparation of the (Z)-isomer, which was necessary for pharmaco-
logical comparison, therc was obtained a larger quantity of the demethyl analogue
of compound I, i.e. (E)-11-(3-methylaminopropylidene)-6,11-dihydrodibenzo[b,e]-
thiepin (11) (refs*:). This compound (northiadene) was identified as a metabolite
of prothiadenc (1) (ref.?) and was found to be likewise a pharmacologically’, as
well as clinically active antidepressant agent®. In the present study it has been used
as the starting material of synthesis of a serics of N-substituted derivatives with the
aim at finding further compounds with antidepressant activity.

Compound II was alkylated with allyl bromide in dimethylformamide at room
temperature in the presence of sodium carbonate and gave in addition to the quater-
nary salt XII the desired N-allyl derivative ITI. In an analogous alkylation with
propargyl bromide benzene was used as the medium and the reaction was carried
out without a condensing agent; there was obtained the N-propargyl derivative IV.

* Part CLXXV in the series Neurotropic and Psychotropic Agents; Part CLXXIV: This
Journal 48, 156 (1983).
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This compound contains in its molecules the N-methylpropargylamine fragment
which is typical for a number of compounds having central stimulating and mono-
amine oxidase inhibiting properties, ¢f. pargyline®, clorgyline'®, deprenaline'!,
compound TZ-650 (ref.'?) and N-propargyl-1-indanamines'*'®. For this reason,
compound IV was considered a promising potential antidepressant agent.

CH,NR
CH,

I, R=CH, 111, R=(CH,;),0H
/I, R=H VIII, R=(CH,),0COCH,
111, R=CH,CH=CH, X, R=(CH;);0CO(CH,)sCH,
IV, R=CH,C=CH X, R=CH,CHOCO(CH,),CH,
¥, R=CH,CH,0H CH,
VI, R=CH,CH(OH)CH, XI, R=(CH,);0CO(CH,);CH,

Reactions of compound II with 2-chloroethanol, 1-chloropropan-2-ol and 3-chloro-
propanol in dimethylformamide at 130—135°C in the presence of sodium carbonate
resulted in the amino alcohols V—VII. Compound VI has also been prepared by a re-
action of compound II with 1,2-epoxypropane in boiling methanol. With the ex-
ception of opipramol'’. tricyclic amino alcohols did not find use as antidepressants.
Our products V—VII were used as starting materials of the synthesis of esters, for
which the properties of long-acting antidepressants, especially in depot forms for
intramuscular administration of solutions of bases in oils, had to be considered.
The patent literature'®!” reports about such properties of the esters of opipramol
(1-[3-(dibenz[ b, f Jazepin-5-yl)propyl]-4-(2-hydroxyethyl)piperazine) with fatty acids:
after intramuscular administration of doses of 50— 500 mg in sesame oil once in 1 -2
weeks they should be effective as depot antidepressant and anxiolytic agents. It is
a unique literature report which never found a confirmation in clinical literature.
In our case we acylated in the first line the alcohol VII with acetyl chloride in chloro-
form in the presence of triethylamine and obtained the acetate VIII, which was
transformed to the rather well water-soluble hydrochloride. The amino alcohols
V—VII were further acylated with decanoyl chloride!® in chloroform at room
temperature; the oily bases IX — XTI obtained were characterized as crystalline oxalates
which were used in two cases (IX, X) for pharmacological evaluation after oral
administration. In the third case (XI) the oxalate was transformed to the pure base,
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whose identity was confirmed by the *H NMR spectrum and which was used for
preparing the solution in oil for intramuscular adminstration. The ester XI has also
been prepared by a reaction of the alcohol VII with decanoyl chloride in pyridine
at room temperature; in this case the base X1 was purified by chromatography.

O

Br?
PO N
CH, H CH: H
| .., _CH,CH=CH,
cHNT CH:N(CH,); X1y
| “CH.CH=CH,
CH,
X1 X

In the experimental part the preparation of a salt of prothiadene (1) (rcf."z) with
4,4’-methylenebis(3-hydroxy-2-naphthoic) acid (pamoic, embonic acid) is described.
The salts of pharmaceutically interesting bases with this acid are characterized
by a very Jow solubility in water and they are devoid of the usual and unpleasent
bitter taste'®. The S-oxide XIII, derived from prothiadene, which is its metabolite,
was described in the form of base and succinate®; its hydrochloride is described
in the Experimental.

The amides derived from some tricyclic systems, which are typical for the structure
of antidepressant agents, were shown to have anticonvulsant activity. The examples
are dibenzo[a,d]cycloheptene-5-carboxamide (cytenamide)*® and its 10,11-dihydro-
derivative (cyheptamide)®®?'. For this reason we have now prepared the amide
XIV from 6,11-dihydrodibenzo[b,e]thiepin-11-carboxylic acid*? via the acid chloride
in the usual way.

Most of the compounds prepared were pharmacologically evaluated in the form of salts,
described in the Experimental, as potential antidepressants using methods, described pre\'iously23
The results of these tests are assembled in Table F including imipramine?* and prothiadene!-2-+:25
as standards. The compounds tested were mostly administered parenterally and the doses (in
mg/kg) were calculated for the bases. The acute toxicity was estimated in mice on intravenous
administration and the usual medium lethal doses (LDs,) are given in the Table 1. The discoordi-
nating effect of the substances was determined in the rotarod test in mice likewise on intravenous
administration and the medium effective doses in the time of maximum effect (EDy) are reported.
As a criterion of a non-specific central depressant effect, the influence of compounds on the dura-
tion of the thiopental sleeping time in mice was studied; thiopental (40 mg/kg i.v.) was admini-
stered 10 min after the f.v. administration of the tested compound (in a dose corresponding to 20%,
of the LDg, value). The Table I gives multiples of the control group values (thiopental = 1)
and their statistical significance (-, p = 0-05) in comparison with the control group. As criteria
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of a potential antidepressant activity, the antireserpine effects in two tests and the anticataleptic
activity were determined. The influence on the reserpine ptosis was examined in mice: the tested
compounds were administered in a dose of 40 mg/kg intraperitoneally in the interval of 3 h 45 min
after the administration of reserpine (4 mg/kg i.p.). The tabulated values represent the medium
maximum differences of the scores of ptosis before and after the administration of the tested
compound and their statistical significance in comparison with the control group is indicated.
The tests of the influence on the ulcerogenic effect of reserpine were carried out in rats. The tested
compounds were administered in a dose of 50 mg/kg subcutaneously simultanecously with re-
serpine (5 mg/kg i.p.). The tabulated values arc again differences of the medium scores of the
appearance of ulcerations between the experimental and the control group; their statistical
significance is indicated. The anticataleptic activity was evaluated in rats; the catalepsy was
elicited by prochlorperazine in a dose of 20 mg/kg i.p. and evaluated for 5h in 1 h intervals.
The tested compounds were administered orally in a dose of 100 mg/kg 1 h before prochlor-
perazine. The Table I reports the percentage of animals (groups by 10 animals) in which the
cataleptic reaction was blocked by this premedication (in the prochlorperazine control group
the cataleptic effect appeared in 1009 animals).

The results given in Table I lead to the following conclusions: The allyl derivative
II1 has properties of a tranquillizer. Tt has a rather strong activity in the rotarod
test and out of all compounds of this group it is most potent in potentiating the
thiopental sleep. Its antireserpine effect in the test of ptosis is insignificant and it
slightly enhances the uicerogenic effect of reserpine in rats. It is devoid of anticata-
letic action. With compounds IV—VIII some features of activity profile char-
acteristic for tricyclic antidepressants are apparent; all of them, however, are less
active than the standards (imipramine and prothiadene). With the propargyl deriv-

TasLel

Pharmacological properties of the potential antidepressants 1//— VIII

Antireserpine effects

. Anti
Ac,u_m Rolarod ’l‘hlop.en.lal T . cataleplic
Substance toxicity ED;, polenu:aunn. plosis, gastric efiect,
L D,S') me/kg multiple score ulcers, per cent of
me/ke values differences X score animals
differences
Imipramine 300 14-0 1-8 r4* 2:0% 50
1 277 50 16" 16 1t 40
ul 290 76 82* 06 —-08 0
v 860 20'5 11 06" —10% 10
v 345 158 2:4 10* 02 30
174 205 7:0 17 0-8* 02 10
vir 35-0 15:5 1-2 07* 08 20
v 41:0 185 33% 09" 08 0
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ative IV the very low central depressant activity is striking and further the con-
tradiction between the significant antireserpine activity in the test of ptosis and the
enhancing the ulcerogenic activity of reserpine. The 2-hydroxyethyl derivalive V
resembles most by some of the properties the standards (loxicity, discoordinating
effect. thiopental potentiation, antireserpine cffect in the test of ptosis, anticata-
leptic effect): it is, however., practically inactive towards the ulcerogenic ellect of reser-
pine.

Further pharmacological data: Acute toxicity in mice on oral administration;
the dose of 100 mg/kg of compounds '~ T7/I is nontoxic: the dose of 500 mg/kg
of compound I is lethal for 70% animals. with compound VI for 60%, animals,
compound VII for 40%; animals and compound I/ for 50%,. Compounds /1] and
1V were tested also for anticataleptic actions towards perphenazine; the results are
identical with values in the Table pertaining to prochlorperazine.

Compounds V—=VII1.IX. X and XI1 were tested by methods of the general pharma-
cological screening. With compounds I'— VI some additional effects were found.
Compound V: [n concentrations of 0-5—197 it has local anaesthetic effect in the test
of corneal anaesthesia on the rabbit’s cve; in a dosc of 25 mg/kg i.v. it has a brief
hypertensive effect in normotensive rats: in concentrations of 1—10pg/ml it has
spasmolytic effect towards barium chloride contractions of the isolated rat duodenum;
in concentrations of 25—50 pg/ml it shows a negatively inotropic effect on the rabbit’s
heart atria; in doses above 5 mgjkg i.r. and in subcutancous doses of 2:5—5 mg/kg
it brings about central excitation in mice which is in some contradiction with the
thiopental potentiation found (the mentioned discoordinating eflect may be the result
of excitation and likewise the antireserpine and anticataleptic activity may be in the
same connection). Compound V/: In concentrations of 0-1 —0-5% the local anaesthe-
tic effect in the test of corneal anaesthesia; brief rises of the blood pressure in rats
after a dose of 2 mgfkg i.v.: spasmolytic effect towards barium chloride in concentra-
tions of 1 — 10 pg/ml; negatively inotropic and positively chronotropic effects in con-
centrations of 5—10 pg/ml: excitation in mice in a dose of 4 mg/kg i.v. Compound
VII:local anaesthetic effect in the test of corneal anaesthesia in concentrations of 0-5to
1%; a brief rise of blood pressure after a dose of 1 mgfkg i.v.; spasmolytic eflect
towards barium chloride in a concentration of 10 pg/ml; antihistamine effect in the
test of histamine detoxication in guinea-pigs after a dose of 0-5 mg/kg s.c. Compound
IX (hydrogen oxalate): LDs, above 2 500 mgfkg p.o.; the dose screened, D = 300
mg/kg p.o.; antihistamine eflect in guinea-pigs after a dose of 100 mg/kg p.o.; anti-
arrhythmic effect towards aconitine in rats at the dose D; indication of anticonvulsant
effect towards pentetrazole in mice at the dose D; antireserpine effect was not found.
Compound X (hydrogen oxalate): LDs, above 2 500 mg/kg p.o.; the dose screened,
D = 300 mg/kg p.o.; diuretic effect in mice in a dose of 100 mg/kg p.o.; antihista-
mine effect in doses of 100—300 mg/kg p.o.; antiarrhythmic effect at the dose D:
antireserpine effect was not found. Compound XIV: LDs, = 2000 mg/kg p.o.;
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the dose screened, D = 300 mg/kg p.o.; anticonvulsant effect towards pentetrazole
in mice, PDg, = 140 mg/kg p.o.; towards nicotine convulsions, PDg, = 214 mg/kg
i.p.; in the electroshock test, PDg, = 116 mgl/kg p.o. Compound XI was tested
as a potential depot antidepressant agent in the form of a solution of the base in sun-
flower 0il(1 ml solution contained 20 mg base). In tests in rats (influencing the ulcero-
genic effect of reserpine and influencing the perphenazine catalepsy) the compound
in intramuscular doses of 100 mg/kg did not show the properties of a tricyclic anti-
depressant at intervals of 3—7 days after the administration. It was nontoxic in mice
in a dose of 600 mg/kg s.c.

The substances were also tested for antimicrobiol activity in vitro (Dr J. Turinovd, bacterio-
logical department of this institute). The microorganisms used and the minimum inhibitory
concentrations in pg/ml (unless they exceed 100 ng/mly are given: Mycobacterium tuberculosis
H37Rv, I1X 50; Saccharomyces pasterianus I11100, IV 100, IX 100, X 100; Trichophyton mentagro-
phytes, 111 50, 1V 50, VIII 100, 1X 50, X 50; Candida albicans, 111 100, 1V 100, 1X 100, X 100;
Aspergillus niger, 11T 100, IV 100, 1X 50, X 50. The substances were inactive towards Strepro-
coccus B-haemolyticus, Streptococcus faecalis Staphylococcus pyogenes aureus, Pseudomonas
aeruginosa, Escherichia coli and Proteus vulgaris.

EXPERIMENTAL

The melting points of analytical preparations were determined in the Kofler’s block and are not
corrected; the samples were dried in vacuo of about 70 Pa over P,Os5 at room temperature or
at 77°C. The IR spectra were recorded with a Unicam SP 200G spectrophotometer and most
of the 'H NMR spectra with a ZKR 60 (Zeiss, Jena) spectrometer. The homogeneity of the
compounds was checked by thin layer chromatography on silica gel.

(E)-11-[3-(N-Allyl-N-methylamino)propylidene)-6,11-dihydrodibenzolb,e]thiepin (1I1) ™ -

A stirred mixture of 14-1 g 77 (re(f‘). 5-3 g Na,COj and 10 ml dimethylformamide was treated
dropwise with 6-6 g allyl bromide. The mixture was stirred for 2 h at room temperature, diluted
with water and shaken with benzene; three layers were formed. The benzene layer was separated
and the basic product was extracted into excessive 5% hydrochloric acid. The solution of the
hydrochloride was made alkaline with NH,OH and the base was isolated by extraction with
benzene. The extract was dried with K,COj3 and evaporated; 5:6 g (35%) crude oily 77I. Chroma-
tography on a column of 120 g neutral Al,Oj (activity IT) with elution with benzene yielded the
homogeneous product which was neutralized with HCI in a mixture of ethanol and ether and
gave the hydrochloride, m.p. 171—173°C (ethanol-ether). 'H NMR spectrum (C?H;SOC?H,):
J 11:40 (bs, | H, NH*), 6:90—7-50 (m, 8 H, Ar—H), 590 (t, J = 7-0 Hz, 1 H, C=CH of pro-
pylidene), ¢. 590 (m. 1 H, CH= of allyl), 5-38 and 5:32 (2d, /= 9-0 and 15:0 Hz, 2 H, =CH,
of allyl), 4-75 and 3:30 (ABq, J = 14-0 Hz, 2 H, ArCH,S), 3:00—3-80 (m, 4 H, CH,NCH,),
2:54 (s, 3 H. NCH,), ¢. 240 (m, 2 H, CH, in the middle of propylidene). For C,;H,,CINS
(357-9) calculated: 70-46% C, 6:76% H, 9-91% Cl, 3-91% N, 8:96% S; found: 70-28% C, 6-81% H,
9-95% Cl, 3-95% N, 9-04% S.

The oily layer, which was insoluble in benzene as well as in water, was separated and crystal-
lized after some time of standing; 3-6 g (16%), m.p. 112—116°C (ethanol-acetone-ether). It was
identified as N,N-diallyl-N-[3-(6H-dibenzo[b,e]thiepin-11-ylidene)propy!]-N-methylammonium
bromide (XII). For C,,H,gBrNS (442:5) calculated: 18:06% Br, 3-17% N, 7-25% S; found:
18-:31% Br, 3:02% N, 7-09% S.
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(£)-11-|3-(N-Methyl-N-propargy lamino)propy lidene}-6.1 1-dihydrodibenzo| b.¢]thiepin (117)

A solution of 14-1 g I/ (ref.") in 40 ml benzene was stirred. cooled 10 4°C and treated dropwise
over 75 min with a solution of 6:6 g propargyl bromide in 5 ml benzene. The mixture was allowed
to stand overnight at room temperature. treated with 100 mi water and 15 mi NH,OH and stirred
for 15 min. The mixture was extracted with benzene. the extract was dried with K,CO, and
evaporated under reduced pressure. The residue (11-6 g) was chromatographed on a column
of 300 g neutral Al,Oy (activity 11) and benzene eluted in the first fractions 8:0 g (50%) homo-
genecous oily product. Neutralization with HCI in & mixture of ethanol and ether yiclded 57 g
hydrochloride, m.p. 150— 152°C (ethunol-ether). 'H NMR spectrum (C?H;SOC2Hy): 6 11:80
(bs, 1 H, NH"), 6:80—7-50 (m. 8 H. Ar—H). 590 (t. J =~ 7:0 Hz, | H, C=CH). 4-71 and 3-30
(ABq, J = 14:0 Hz, 2 H, ArCH,S), 3:00--4:00 (m. 5 H. CH,NCH, and C. :.CH), 265 (5. 3 H.
NCH,3). ¢. 2:40 (m, 2 H, CH, in the middle of propylidenc). For C,H,,CINS (355-9) calculated:
70-86% C., 6:23% H.9-96%, Cl.3:94%; N.9-01°% S; found: 70-665; C. 6-18%; H, 10-14%; CI, 3-99%, N,
9:17% S.

(E)-11-(3-[N-(2-Hydroxyethy})-N-methylamino]propylidene)-6. 1 I-dihydrodibenzo| b.¢]thicpin
)

A stirred mixture of 281 g 7/ (ref.*), 20 ml dimethylformamide, 10-4 g 2-chloroethanol and 13:7 g
Na,CO, was heated to 130 C for 4 h. Afier standing overnight it was diluted with water and ex-
tracted with chloroform. The extract was washed with water and the basc was transferred by shak-
ing with an excess of 1:2 dilute hydrochloric acid into the aqueous layer. The solution of the
hydrochloride was made alkaline with NH,OHN. the base was cxtracted with chloroform, the
extract was dried with K,COj5 and evaporated under reduced pressure; 23-4 g (729) crude oily V.
Neutralization with oxalic acid dihydrate in acctone gave the hydrogen oxalate, m.p. 172—173°C
with decomposition (80% aqueous ethanol). For C,,H,s. .NOgS (415-5) calculated: 63:57% C,
6:07% H, 3:37% N, 7:72% S; found: 63:65%5 C. 6:24% H, 3-419, N, 7499, S.

(E)-11-(3-[N-(2-Hydroxypropyl)-N-methylamino]propylidenc)-6,11-dihydrodibenzo(b.e] hie-
pin (V1)

A) A mixture of 14-0g I/ (ref.“). 10 m} dimethylformamide, 72 g I-chloropropan-2-ol and
10-8 g Na,CO4 was processed similarly like in the preceding case. There were obtained 13-0 g
(77%) crude oily base which was neutralized with HC in a mixture of cthanol and ether. Hydro-
chloride, m.p. 148— 150°C (cthanol-acetone—ether). IR spectrum (KBr): 726, 742, 761 (4 adjacent
Ar—H), 1 000, 1 037, 1067, 1146, 1 240. 1 315, 1402 (C—O in CHOH), 1 453, | 464, | 482 (Ar),
2670 (NH"Y), 3290 cm™! (OH). 'H NMR spectrum (Cs?>HsN): 6 6:80—7-50 (m, 8 H, Ar—H),
5-80 (1, J = 7-0 Hz, 1 H, C==CH), 4-74 and 3-30 (ABq, J == 14-0 Hz, 2 H, ArCH,S), 4-:50 (m, | H,
CH-—0), 2:40—3-60 (m, 7 H, CH,CH,NCH, and OH), 2:86 (s. 3 H, NCH,), 1'16 (d, / = 6:0 Hz,
3 H, C—CH,). For C,{H,4CINOS (376:0) calcuiated: 67-08% C, 6:97% H, 9-43% Cl, 3-73% N,
8:53% S; found: 66-72% C, 7-13% H. 9-42%, Cl. 3-619% N. 8:57, S.

B) A solution of 28:1¢g Il (ref.%y in 40 ml methanol was stirred and treated dropwise over
10 min with a solution of 9-5 g 1,2-epoxypropane in 20 ml methanol. The mixture was refluxed
for 30 min, allowed to stand overnight at room temperature and evaporated in vacuo, the residue
(33-8 g) was dissolved in 90 ml ethanol, the solution treated with a slight excess of HC! in ether
and finally 220 m! ether were added. After 5 days standing 15-0 g (40%) hydrochloride (m.p.
146 — 149°C) were obtained. The product proved identical with that obtained under A4).
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(E)-) I-(3-[N-(3-Hydroxypropyl)-N-mclhylamino]propylideng)-
-6,11-dihydrodibenzo[h,ejthiepin (VII)

A mixture of 140g JI (refﬁ), 10 ml dimethylformamide, 7-2 g 3-chloropropanol and 10-8 g
Na,CO;y was stirred and heated to 135°C for 2 h. The mixture was processed like in the two
preceding cases. There were obtained 101 g (60%) oily FII. Neutralization of the base in acetone
with hydrochloric acid gave the hydrochloride, m.p. 185—187°C (ethanol). IR spectrum (KBr):
736, 775 (4 adjacent Ar—H), 1048, 1066, 1079, 1 122, 1255, 1429 (C—O in CH,OH), 1 460.
1470, 1476 (Ar), 2525, 2610, 2650 (NH™), 3348 cm™ ! (OH). For C,,H,CINOS (376:0)
calculated: 67-08% C, 6:97% H, 9439, Cl, 3:73% N. 853% S; found: 66:29% C, 710% H, 9:36%
Cl. 3-66% N, 856% S.

(E)-11-(3-[N-(3-Acetoxypropyl)-N-methylamino]propylidene)-
-6,11-dihydrodibenzo[b,e]thiepin (}111)

A solution of 8:5 g 17 and 5-1 g triethylaminc in 20 ml chloroform was stirred and slowly treated
dropwise with a solution of 3-9 g acetyl chloride in 10 ml chloroform. After standing overnight
the mixture was washed with dilute NH,OH and with water, the solution was dried with K,CO3,
filtered with charcoal and evaporated under reduced pressure; 9-3 g (93%) crude oity VIII It was
dissolved in 30 m) acetone, the solution treated with a slight excess of HCI in ether and diluted
with ether. On standing overnight there crystallized 6-2 g hydrochloride, m.p. 154—156°C (etha-
nol-ether). IR spectrum (KBr): 752, 774 (4 adjacent Ar—H), 1038, 1060, 1236 (C—O in
RCOOR’). 1425 (C—H in NCHy). 1472, 1587 (Ar), 1736 (RCOOR’), 2500, 2 580 cm™*
(NH™). For C,3H,gCINO,S (418:0) calculated: 66:08% C, 6:75% H. 848% Cl, 3:35% N,
7:67% S; found: 66:05% C, 6:95% H, 8:63% Cl, 3-27% N, 7:65% S.

(E)-11-(3-[N-(2-Decanoyloxyethyl)-N-methylamino]propylidene)-
6,1 1-dihydrodibenzo[b,e]thiepin (1X)

A solution of 6:5g J/ in 10 ml chloroform was stirred and treated dropwise with a solution
of 6-6 g decanoyl chioride'® in 5 ml chloroform and the mixture was allowed to stand overnight.
It was then stirred for 3 h with 50 ml 4% NH,OH, the chloroform solution was separated, washed
with water, dried (K,CO,) and evaporated in vacuo. The oily residue (11-3 g) was neutralized
with 3-0 g oxalic acid dihydrate in acetone; 86 g (76%) hydrogen oxalate, m.p. 122—124°C
(acetone). For C3,H,3NOGS (569-7) calculated: 67-45%; C, 7619 H, 2:46%; N, 5-63% S; found:
67-18% C, 7:79% H., 2:40% N, 5:68%S.

(E)-11-(3-[N-(2-Decanoyloxypropyl)-N-methylamino]propylidene)-
-6,11-dihydrodibenzo[b,elthiepin (X)

A solution of 8:8 ¢ VI in 16 ml chloroform was treated with 8-6 g decanoyl chloride!® and the
mixture processed like in the preceding case. There were obtained 12:0 g (79%) hydrogen oxalate
of X, m.p. 146—148°C (acetone). For C33H,5sNOGS (583-8) calculated: 67-89% C, 7:77% H,
2:40% N. 5-49% S; found: 6769, C, 7-829; H, 2:62% N, 5-28%; S.

(E)-11-(3-[N-(3-Decanoyloxypropy!)-N-methylamino]propylidene)-
6,11-dihydrodibenzo[b,e]thiepin (X7)

A) A solution of 88 g VII in 16 ml chloroform was treated with 86 g decanoy! chloride'®
and the mixture processed similarly like in the preceding two cases. There were obtained 112 g
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(74%) hydrogen oxalate, m.p. 142— 144 C (acetone). For Ci33H g NO,S (583:8) calculated:
67-89°0 C, 7-77% H. 2:40°, N, 549°%, S found: 67-79°, C, 7-54°, 14, 2:49°, N, §:39% S.

The pure oxalate was decomposed with dilute NH,OH and the base was isolated by extrac-
tion with ether and was used on the one hand for pharmacological testing and for recording the
'H NMR spectrum on the other (C:IICIA) 5 6-80—7-30 (m, 8§ H. Ar—11), 589 (1, J = 7-0 Hz,
1L CoCH). 490 and 3-30 (ABA,J =+ 140 Hz, 2 HLArCHELS) 400 (1, ) 60 Hz, 2 H, C1,0),
2:00—2-50 (m. 8 H. CH,CH,NCH, and COCH,). 2-10 (s. 3 Ho NCHy). 168 and 125 (m
and s. 16 H. remaining 7 CH, of decanoyl and CIL, in the middle of propylidenc), 0-88 (def.
1.3 Hoterminal CHy of decanoyly.

B) A solution of 46 ¢ }'11in 21 ml pyridine was slowly treated with §-1 g decanoy! chloride'®
and the mixture was allowed to stand overnight at room temperature. 1t was then diluted with
water and extracted with ether. The extract was washed with water, NaHCO, solution, dried
with K,CO, and evaporated. The residue was chromatographed on a column of 160 g neutral
Al,O4 (activity 11). Benzene cluted in the first fractions 5:0 ¢ (75%) homogencous base X7,
it gave the hydrogen oxalate melting at 142-- 144" C (acctone), identical with the product obtained
under A).

(L)-11-(3-Dimethylaminopropylidence)-6,11-dihy drodibenzolh,e]-thiepin (1)

A solution of the sodium salt of 4,4-methylencbis(3-hydroxy-2-naphthoic) acid was preparcd
by stirring 7-8 acid with 1:6 ¢ NaOH in 120 ml water. It was filtered and the filtratec added under
vigorous stirring to a solution of 13:2 g hydrochloride of / (rcf.z"‘) in 50 ml water. The precipitated
salt of / was filtered after 30 min standing, washed with water and dried in vacuo; 15:0 g (76%)
monohydrate containing per 1 molecule of the acid 2 molecules of 7, m.p. 170°C (softening starting
from 128°C). For CgyHsgN,06S, = H 0 (997-2) calculated: 73-45% C, 6:06% H, 2:81% N,
6:43% S; found: 72:99% C, 6:17% H, 2:76%, N, 6:40%; S.

(E)-11-(3-Dimethylaminopropylidene)-6.11-dihydrodibenzo[h,e]thiepin S-Oxide (X111)

The hydrochloride was prepared by dissolving 70 g base XII[(rcI'.S) in 150 ml cthanol and by trcat-
ment with an excess of HC! in cthanol. The solution was evaporated in vacuo, the residue dis-
solved in 200 m! boiling cthanol, the solution was filtered and the filtrate treated with 100 mi
ether. After standing overnight the product was filtered, washed with ethanol and dried in vacuo;
72:1 g (92%). m.p. 211—215°C. Analytical sample, m.p. 216 — 218°C (cthanol-ether). For CygH,,.
.CINOS (347-9) calculated: 65-59% C, 6:37%, H, 10:19% Cl,4:03% N, 9229, S; found: 65:33% C,
6:35% H, 10-18% C), 4-05% N, 9-29% S.

6,11-Dihydrodibenzo[b,e]thiepin-11-carboxamide (X1V)

A mixture of 3-1¢g 6,11-dihydrodibenzo[b.e]thiepin-11-carboxylic acid®? with 20 mi benzene
was treated with 2:9 ¢ SOCI, and the mixture was refluxed for 5 h. Benzene and excess of SOCI,
were evaporated in vacuo, the residue was dissolved in 3 ml acetone and the solution was slowly
added to 20 ml stirred NH,OH. After standing overnight the precipitated product was filtered
and the mother liquor was processed by evaporation; 2:4 g (75%), m.p. 177:5—179-5°C. Ana-
Iytical sample, m.p. 179— 180°C (ethanol). IR spectrum (Nujol): 752, 761 (4 adjacent Ar—H),
1493, 1596, 3028 (Ar), 1665 (RCONH,), 3 140, 3200, 3245, 3422 cm™! (NH,). 'H NMR
spectrum (C2H,SOC2H,): 6 6:90—7-50 (m, 8 H, Ar—H), 6:75 (bs, 2 H, CONH,), 4-95 (s, 1 H,
Ar,CHCO), 4-78 and 3-78 (ABq, J = 13-0 Hz, 2 H, ArCH,S). For C; sH,3NOS (255-3) calculat-
ed: 70-56% C, 5-13% H, 5-49% N, 12:56% S; found: 70-38% C, 528% H, 5:50% N, 12:68%S.
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The authors are indebted to Dr E. Svdtek (department of physical chemistry of this institute)

JSor recording and interpretation of the IR spectra, to Dr A. Dlaba& (Pharmacological department)
JSor evaluation of the anticonvulsant activity of compound X1V, to Dr M. BartoSova (affiliated unit
of this institute at Rosice niL) for carrying out the pharmacological screening, to Mr F. Mikik
JSor technical assistance with the synthesis of intermediates and to Dr Z. Volkovd, Mrs J. Koman-
covd, Mrs V. Smidovd, Mrs A. Slavikovd and Mr M. Cech (analytical department) for carrying out
the analyses. Dr Z. Polivka (Chemistry department) carried out the preparation of XYI1 hydrochloride.
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