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Reactions of 2-chloro- and 2-methyl-6,Il-dihydrodibenzo[b,e]thiepin-Il-0) with 2-bromoethanol 
in the presence of sulfuric acid in boiling benzene afforded the 2-bromoethyl ethers VIa and Vlb 
which were transformed by substitution reactions with I-methylpiperazine, H2-hydroxyethyl)­
piperazine and I-(ethoxycarbonyl)piperazine to the title compounds. Alkaline hydrolysis of the 
(;arbamate IVa gave the secondary amine lIla. Treatment of the bromo ether VIa with 4-(4-chloro­
-3-trifluoromethylphenyl)piperidin-4-01 resulted in the piperidine derivative VIla. Substitution 
reaction of II-chloro-6,Il-dihydrodibenzo[b,e]thiepin with 1-(2-methoxyethyl)piperazine and 
1-(2-ethoxyethyl)piperazine led to the amino ethers VIII and IX. Reaction of ll-chloro-II-phenyl 
-6, Il-dihydrodibenzo[b,e]thiepin with 2-dimethylaminoethanethiol in dimethylformamide at 90°C 
gave a mixture of two isomeric bases which was separated to the expected sulfide X and the base 
XII, resulting evidently after the rearrangement of the primary carbocation. A similar reaction 
Qf 3-dimethylaminopropanethiol afforded a single product of structure XI. Out of the com­
pounds prepared, the ether VIII Vl-as found most interesting: it is little toxic and has significant 
antireserpine activity in two tests (is considered a potential antidepressant). The ethers lab, 
lab, 111(1 and V11a did not reveal the expected neuroleptic activity. 

Several aminoalkyl ethers derived from 6, ll-dihydrodibenzo[b,e ]thiepin-ll-ol have 
been prepared some time ago 1-\ antihistamine activity was their most typical 
pharmacological effect. Anticholinergic activity was described for the corresponding 
quaternary salts5 •6 • In the series of the isomeric 10,1l-dihydrodibenzo[b,j]thiepin­
-to-ol the 2-dimethylaminoethyl ether showed central depressant activity 7 which was 
increased by the introduction of a neuroleptic substituent to the position 8 (ref. 8 •9 ) 

resulting finally in an expressive neuroleptic activity in the case of simultaneous 
introduction of a piperazine residue into the aliphatic chain 1 0. The main purpose 
of the present investigation was the effort at finding new neuroleptic agents in the 
series of the basic ethers derived from dibenzo[ b,e ]thiepin having in their mole­
cules simultaneously a neuroleptic substituent in the skeleton (atom of chlorine 
or methyl in position 2) and a piperazine residue in the aliphatic chain. The synthesis 
of the title compounds lab and /lab was, therefore, carried out in the first line. 
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A reaction of 2-chloro-6, I1-dihydrodibenzo[b,e ]thiepin-ll-ol11 ,12 with 2-chloro­
ethanol in the presence of sulfuric acid in boiling benzene afforded in a good yield 
the 2-chloroethyl ether Va whose identity was confirmed by the 1 H NMR spectrum. 
For substitution reactions with amines this chloro derivative was found too little 

((-SD RI 

~'-I\ 
OCH1CH1N'--!N-R 

I, R= CH3 

II, R - CH1CH 20H 
III, R- H 
IV, R = COOC2H, 

In formulae 1- VII: 

a, RI=CI 
b, RI =CH3 

reactive which led to the preparation of the 2-bromoethyl ethers VI a and VI b by simi­
lar reactions of 2-chloro-6, ll-dihydrodibenzo[ b,e ]thiepin-ll-ol ll , 12 and 2 methyl­
-6,11-dihydrodibenzo[b,e]thiepin-l1-0113 with 2-bromoethanol. Substitution reac­
tions of these bromo derivatives with I-methylpiperazine and 1-(2-hydroxyethyl)­
piperazine with the use of an excess of these amines proceeded smoothly at 120°C; 
the obtained bases lab and lIab were isolated and purified in the form of hydrogen 
maleates. In the cases of compounds Ia and lIa, the treatment of the pure salts with 
aqueous ammonia resulted in oily bases which were used for recording of the spectra. 
An attempt at carrying out the reaction of the bromoethyl ether VI a with a small 

V, R= CI 

VI. R = Br 

Vll. 

excess of I-methylpiperazine in boiling ethanol in the presence of potassium carbonate 
afforded the desired amino ether Ia in a moderate yield only. The substitution reac­
tion of the 2-bromoethyl ether VIa with l-(ethoxycarbony)piperazine likewise pro­
ceeded successfully at 120°C and when using an excess of the amine; compound IVa 
was isolated as hydrogen oxalate. The same product was obtained from 2-chloro-
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-6,ll-dihydrodibenzo[b,e]thiepin-ll-ol11 ,12 which was first transformed by treatment 
with hydrogen chloride in benzene to 2,1l-dichloro-6,1l-dihydrodibenzo[b,e ]thie­
pinll. Without having been isolated in pure state, this compound reacted with 
1-(ethoxycarbonyl)-4-(2-hydroxyethyl)piperazineI4 in boiling xylene under forma­
tion of the base IVa in a rather satisfactory yield. Hydrolysis of IVa with a concentra­
ed solution of potassium hydroxide in boiling ethanol gave the secondary amine IlIa, 
isolated as hydrogen maleate. A substitution reaction of the bromoethyl ether VIa 
with 4-( 4-chloro-3-triftuoromethylphenyl)piperidin-4-ol15 ,16 (the basic fragment of the 
molecule of the neuroleptic agent penfturidoI16 - 18) in the presence of potassium 
carbonate in boiling ethanol resulted in the ether VIla, isolated as hydrogen maleate; 
its identity was corroborated by spectra of the oily base VIla. 

In connection with our previous syntheses of N-substituted ll-piperazino-6,1l­
-dihydrodibenzo[b,e]thiepins5,12,19, which disclosed properties of potential anti­
depressants20, there were carried out substitution reactions of ll-chloro-6,1l-dihydro­
dibenzo[ b,e ]thiepin 19 with 1-(2. methoxyethyl)piperazine21 and 1-( 2-ethoxyethyl)­
piperazine21 in boiling benzene in the presence of potassium carbonate. Piperazine 
derivatives VIII and IX were obtained which were transformed to oxalates for 
characterization and for pharmacological testing. 

VIIl, R - CH) 
IX, R = C2H, 

In a previous communication22 we described the investigation of substitution 
reactions of ll-chloro-ll-phenyl-6, ll-dihydrodibenzo[ b,e ]thiepin with nucleophiles 
and in reactions with amines and with one Grignard reagent we obtained in addi­
tion to the expected substitution products also compounds substituted in position 3 
of the skeleton which was explained by a "rearrangement" of the primary carboca­
tion. If benzenethiolate was used as the nucIeophile, we met with an atypical reaction 
and no substitution product was obtained at all. Now, we have carried out substitu­
tion reactions of ll-chloro-ll-pheny 1-6, ll-dihydrodibenzo[ b,e ]thiepin 22.23 with 
2-dimethylaminoethanethioJ24,25 and 3-dimethylaminopropanethiol26 in dimethyl­
formamide at 90°C. In the first case there resulted a mixture of approximately same 
amounts of two bases which were separated by crystallization and by chromato­
graphy on silica gel. Analyses and mass spectra determined for the crystalline bases 
the identical elemental composition C24H25NS2' The higher melting base, whose 
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hydrochloride crystallized from the acidified mixture as the first product, was identi­
fied by means of the 1 H NMR and IR spectra as the normal substitution product X. 
The lower melting base presents in the IH NMR spectrum a signal of the Ar3CH 
methine proton at 5·20 ppm with the absence of one aromatic proton (in comparison 
with the starting compound) and the IR spectrum exhibits in the area of out-of-plane 
bending of aromatic C-H bonds bands typical for 1,2,4-trisubstituted benzene; on 
the basis of analogy with the work mentioned22 , the structure of 3-(2-dimethylamino­
ethylthio)-1l-phenyl-6,1l-dihydrodibenzo[b,e]thiepin (XII) was assigned to the 
product. In the analogous reaction of 3-dimethylaminopropanethiol26 the crude 
product was likewise subjected to chromatography on silica gel. The product appears 
rather polar because its major part is eluted only with a mixture of chloroform and 
ethanol. A minor less polar product was identified as ll-phenyl-6,1l-dihydro­
dibenzo[b,e]thiepin-ll-oI22 •23. Rechromatography of the main product gave 
a homogeneous base (TLC) affording two hydrochlorides: a high-melting nonsolvated 
product and a hemihydrate with a double melting point. The released oily base does 
not present in its IH NMR spectrum the signal of the Ar3CH methine proton and 
in agreement with the IR spectrum the structure of the normal substitution product 
Xl is ascribed to it. The mass spectrum, however, indicates a contamination with 
an Ar-substituted compound similar to the base XII. 

«Sri 
~ 

H,C6 S(CHz)nN(CH3h 

X, n =2 

Xl, n - 3 

~S~S(CHzhN(CH3h 

~ 
H,C6 H 

XII 

The compounds prepared were pharmacologically tested in the form of salts 
described in the Experimental; the doses given were calculated for the bases. In the 
testing, the main emphasis was concentrated to the effects of potential psychotropic 
agents (neuroleptics, antidepressants, tranquillizers); some of the compounds were 
investigated within a general screening programme. Unless stated otherwise, the 
compounds were administered orally. Acute toxicity in mice (LDso in mg/kg and the 
toxic symptoms): la, 2000 (high doses elicit convulsions and death occurs within 
2 h after the administration); lb 1 500 (a dose of 2500 mg/kg is lethal for 100% 
animals perishing in convulsions within 20 min after the administration; a dose 
of 500 mg/kg brought about only a mild decrease of spotaneous motility for 6 h 
after the administration and was lethal for 20% animals); lIb, 2000 (a dose of 2500 
mg/kg led to 100% lethality and the animals perish in convulsions in the interval 
of 10-20 min after the administration which indicates a very rapid absorption); 
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Illa, 40 i.v. (convulsions and death in a short time after the administration); VIII, 
531 (a dose of 200 mg/kg lethal for 10%, 500 mg/kg for 90% animals; convulsions); 
IX, 400; X, > 1000 (no lethality after this dose). Discoordinating effect in the rotarod 
test in mice: compounds la, lla, lIb and VIla inactive in a dose of 100 mg/kg; 
I b inactive at 300 mg/kg; IlIa inactive at 8 mg/kg i.v.; IX, a dose of 40 mg/kg brought 
about ataxia in 60% animals, 20 mg/kg only in 10%. Central depressant effect mani­
fested by influencing the spontaneous motility of mice in the photo-cell method 
of Dews, D50 in mg/kg; Ib, >300; IlIa, >8 i.v.; VlII, >20; IX, >50. Thiopental 
sleeping time potentiation in mice was tested with negative results with compounds 
Ib (300 mg/kg) and IlIa (8 mg/kg i.v.). Antiamphetamine activity in mice was tested 
with negative results with compounds Ia,Ib and lIb (300 mg/kg), and VlII (50 mg/kg). 
In the test of catalepsy in rats compound I b was inactive in a dose of 300 mg/kg and 
compound lIa was little active (50 mg/kg, catalepsy in 20% animals). In the test 
of antagonization of apomorphine stereotypies in rats compounds la, Ila, lIb 
and VlI a were inactive in a dose of 40 mg/kg. The rectal temperature of mice was not 
influenced by the following compounds (doses given): Ib (300 mg/kg), IlIa (8 mg/kg 
i.t'.). Negative findings in the test of anticonvulsant activity in mice towards the 
electroshock (dose given): Vlli (100 mg/kg), IX (50 mg/kg). Antireserpine activity 
using the ptosis in mice: compounds Ia and Ib inactive in doses of 300 mg/kg, 
VIll had significant effect at 25 mg/kg (inactive at 12·5 mg/kg), IX and X no signifi­
cant effect at 25 mg/kg. Antireserpine activity using the reserpine ulcer formation 
in rats: VIII had significant effect at 50 mg/kg, IX 110 significant effect at 10 mg/kg, 
X inactive at 50 mg/kg. Antihistamine activity (protection of guinea-pigs from the 
lethal effect of 5 mg/kg histamine administered intrajugularIy) was found with com­
pound lIb, ED = 5 mg/kg (for mebrophenhydramine as a standard, ED = 1- 2·5 
mg/kg). Compound IlIa at Lv. doses of 8 mg/kg elicited brief and deep drops of the 
blood pressure in normotensive rats and had an antiarrhythmic action in rats toward 
aconitine (comparable with the effect of quinidine). Compound VllI in a dose of 
80 mg/kg did not influence the levels of dopamine, homovanillic acid and 5-hydroxy­
indoleacetic acid in striatum of the rat brain and the level of noradrenaline in the 
rat hypothalamus. 

In conclusion, the potential neuroleptics la, Ib, lIa, lIb, IlIa and VIla did not 
show the expected pharmacological profile. Out of the potential antidepressants 
VIIl-X only compound VIII was rather active in the tests for antireserpine activity 
(intensity comparable to that of imipramine or prothiadene). 

The compounds were also tested for antimicrobial activity in vitro (the microorganisms and the 
minimum inhibitory concentrations in Ilg!ml are given unless they exceed 100 Ilg/ml): Strepto­
coccus ~-haemolyticus, Ia 100, IlIa 25, VIla 12'5, IX 100, X 50; Streptococcus jaecalis, lIla 50, 
VIla 100, X 12'5; Staphylococcus pyogenes aureus, Ia 100, lIb 100, IlIa 50, VIla 25, VIII 50, 
IX 50, X 12'5; Escherichia coli, Ia 100, IlIa 100, VIla 50; Saccharomyces pasterianus, VIla 50; 
Trichophyton mentagrophytes, Ib 50, IlIa 50, VIla 50, VIII 50, IX 50, X 50. 
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EXPERIMENTAL 

The melting points of analytical samples were determined in Kofler's block or in a Mettler FP 5 
melting point recorder and they are not corrected; the samples were dried in vacuo of about 
60 Pa over PzOs at 77e C or at room temperature. The IR spectra (mostly in Nujol) were recorded 
with Unicam SP 200G and Perkin Elmer 298 spectrophotometers, 1 H NMR spectra (in CZ HCI 3 ) 

with a Tesla BS 487C (80 MHz) spectrometer and the mass spectra with MCH 1320 and Varian 
MAT 44S spectrometers. The homogeneity of the compounds and composition of the mixtures 
were checked by thin-layer chromatography on silica gel (Silufol). 

2-Chloro-II-(2-chloroethoxy)-6, 11-dihydrodibenzo[b,e jthiepin (Va) 

2-Chloro-6, 1 l-dihydrodibenzo[b,ejthiepin-II-ol1 1 .1 z (8'8 g) was slowly extracted in a Soxhlet 
apparatus by the boiling solvent into a refluxing mixture of 150 ml cenzene, 4·5 g 2-chloroethanol 
and 0·6 011 HZS04 • After 40 min the extraction and also the reaction were concluded. After 
cooling the mixture was washed with water, 5% NaHC03 and water, dried with MgS04 and 
evaporated in L'acuo. The residue was dissolved in boiling cyclohexane, the hot soluticn was 
filtered and the filtrate allowed to crystallize; 8·6 g (79%), m.p. 104-I06°C. Analytical sample, 
m.p. 107-108°C (cyclohexane). IH NMR spectrum: 07,00--7,50 (m, 8 H, ArH), 5·65 (s, I H,. 
Ar1CH), 4·60 and 4·15 (ABq, J = 14'0 Hz, I + 1 H, ArCHzS), c. 3'75 (m, 4 H, OCH1CH1CI). 
For C l(,H 14CIZOS (325'3) calculated: 59'08% C, 4'34% H, 21·80% CI, 9'86% S; found: 59·11 % C, 
4'26~~ H, 21'74%CI, IO·OO%S. 

11-(2-Bromoethoxy)-2-chloro-6,II-dihydrodibenzo[b,ejthiepin (VIa) 

A mixture of 25·0 g 2-chloro-6,II-dihydrcdibenzo[b,ejthiepin-II-cI 11 .12 , 2~0 ml tcnzene, 18·0 g 
2-bromoethanol and 1·75 ml HzSO" was stirred and refluxed for I h. Similar precessing like 
in the preceding case gave 31·1 g (88%) pure VIa, m.p. 90--92°C (benzene-hexane). IR spectrum: 
720, 768, 780, 8\0, 820, 831, 874, 885, 893 (4 and 2 adjacent and solitary Ar-H), 1 100, 1 112,. 
I 136 (R--O-R'), 1485, 1 530, 1576, 3038, 3055 cm -I (Ar). I H NMR spectrum: 06·90 to 
7·50(m,7H,ArH).5·60(s, I H,ArzCH),4'60and4'IO(ABq,J= 13'OHz, 1 + I H,ArCHzS), 
~'R3 (m, 2 H, CH zO), 3'52 (m, 2 H, CHzBr). For C 16 H 14BrCIOS (369'7) calculated: 51·98% C, 
H2"o H, 21'61% Br, 9'59% CI, 8·67% S; found: 52'38% C, 3'70% H, 21'38% Br, 9·48% CI. 
8'58~/o S. 

11-(2-Bromoethoxy)-2-methyl-6,Il-dihydrodibenzo[h.ejthiepin (Vlb) 

A mixture of 30·0 g 2-methyl-6,1I-dihydrodieenzo[b,ejthitpin-ll-oI13 , 330 ml benzene, 23·2 g 
2-bromoethanol and 3·2 ml H ZS04 was precessed similarly like in the preceding case; 38·4 g 
(86~o) 6: 1 solvate with benzene, m.p. 108-110'C (benzene-hexane). Mass spectrum, mJz: 
348 (M+ corresponding to C 17H 17BrOS), 225 (M-CHzCHzBr, base peak), 192, 178, 165, 149. 
IR spectrum: 737, 772, 828, 898 (4 and 2 adjacent and solitary Ar-H), I 122, 1 143, I 162 
(R--O-R'), 1 472, 1 492 cm -1 (Ar). I H NMR spectrum: 0 6'80-7'40 (m, 7 H, ArH), 5·59 
(s, I H, ArzCH), 4·81 and :1·99 (ABq, J = 13-0 Hz, 1 + 1 H, ArCHzS), 3·82 (m, 2 H, CH 20). 
3-52 1m, 2H, CHzBr), 2·38 (s, 3H, ArCH3). For C 17 H I7BrOS+ 1/6C6 H 6 (362,3) calculat­
ed: 59'67% C, 5'01% H, 22·06% Br, 8'85% S; found: 59'83% C, 5'17% H, 21'73% Br, 9'03% S. 

2-Chloro-l1-[2-(4-methylpiperazino)ethoxy j-6,II-dihydrodibenzo[b,ejthiepin (fa) 

A) A mixture of 5·0 g VIa and 5·0 g I-methylpiperazine was stirred under reflux for 5'5 h 
in a bath of 120°C. After cooling the mixture was distributed between 30 m14% NaOH and 100 ml 
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chloroform, the organic layer was washed with water, dried with K 2C03 and evaporated in vacuo. 
The residue was dissolved in 25 ml ethanol and the warm solution was treated with a solution 
of 3·5 g maleic acid in 10 ml ethanol. Standing overnight and filtration gave 7·5 g (89%) bis(hydro­
gen maleate), m.p. 175-177°C. Analytical sample, m.p. 179-J81°C (aqueous methanol). For 
C29H33 CIN20 9S (621-1) calculated: 56·08% C, 5·36% H, 5·71% CI, 4·51% N, 5·16% S; found: 
56·12% C, 5·36% H, 5·97% CI, 4·40% N, 5·23% S. 

A sample of the maleate was decomposed with NH4 0H and the oily base was isolated by ex­
traction with ether. IR spectrum: 720, 765, 812, 885 (4 and 2 adjacent and solitary Ar-H), 
1085, I 100, 1 118, 1170, 1 286, 1300 (R-O-R'), 1460, 1 560, I 580,3000,3040 (Ar), 2: 780 
cm- 1 (N-CH3). IH NMR spectrum: J 6·90-7·50 (m, 7 H, ArH), 5·60 (s, 1 H, Ar2CH), 4·58 
and 4·12 (ABq, J = 13·0 Hz, 1 + 1 H, ArCH2S), 3·56 (t, J = 6·0 Hz, 2 H, CH20), 2·70 (t, J = 
= 6·0 Hz, 2 H, CH2N in aminoethoxy), 2·49 (bs, 8 H, 4 CH2N of piperazine), 2·25 (s, 3 H, 
NCH3)· 

B) A stirred mixture of 5·0 g VIa, 1·5 g I-methylpiperazine, 2·0 g K 2C03 and 4 ml ethanol 
was refluxed for 3 h. After cooling it was diluted with water and extracted with chloroform. 
The extract was shaken with 25 ml cold 1 : 4 dilute hydrochloric acid, the solid was filtered off 
and the filtrate was separated. The aqueous layer was made alkaline with NH40H and the base 
isolated by extraction with ether; 2·4 g (46%). Neutralization with 1·5 g maleic acid in ethanol 
gave 2·7 g bis(hydrogen maleate), m.p. 179-181°C (aqueous methanol), identical with the pro­
duct obtained under A. 

2-Methyl-ll-[2-(4-methylpiperazino)ethoxy]-6,II-dihydrodibenzo[b,e]thiepin (Ib) 

A mixture of 7·0 g (VIb and 7·0 g I-methylpiperazine was stirred and heated for 4·5 h to 120 to 
125°C. After standing overnight the mixture was distributed between chloroform and 1 : 4 
diluted NH40H, the chloroform layer was washed with water, dried with MgS04 and evaporated 
in vacuo. The residue was dissolved in 70 ml warm ethanol and the solution treated with a solu­
tion of 6·5 g maleic acid in 20 ml ethanol; 9·5 g (79%) bis(hydrogen maleate), m.p. 166-169°C. 
Analytical sample, m.p. 174-175°C (aqueous methanol-acetone). For C30H36N 209S (600·7) 
calculated: 59·99% C, 6·04% H, 4·67% N, 5·34% S; found: 59·50% C, 6·09% H, 4·98% N, 5·43%S. 

1-[2-(2-Chloro-6, II-dihydrodibenzo[b,eJthiepin-ll-yloxy)ethyl]-4-(2-hydroxyethyl)piperazine 
(IIa) 

A mixture of 5·0 g VIa and 5·5 g 1-(2-hydroxyethyl)piperaziI!e was stirred and heated for 5·5 h 
to 120°C and processed similarly like in the preceding cases (cf. Ia A); 8·0 g (91%) bis(hydrogen 
maleate), m.p. 149-151°C. Analytical sample, m.p. 154-156°C (methanol-ether). For C30H 3S . 
. CIN20 10S (651·1) calculated: 55·34% C, 5·42% H, 5·44% CI,4·30% N,4·92% S; found: 55·II%C, 
5·51% H, 5-87% CI, 4·00% N, 5·01% S. 

A sample of the maleate was decomposed with NH4 0H and the oily base was isolated by ex­
traction with ether. IR spectrum: 714, 764, 812, 879 (4 and 2 adjacent and solitary Ar-H), 
I 055 (CH20H), 1082, 1113, I 159 (R-0-R'),3 300cm- 1 (OH).lHNMRspectrum:J6·90to 
7·50 (m, 7 H, ArH), 5·55 (bs, I H, Ar2CH), 4·50 and 4·10 (ABa, J = 13·0 Hz, 1 + 1 H, ArCH2S), 
3·60 (t, J = 7·0 Hz, 2 H, CH20C), 3·51 (t, J = 7·0 Hz, 2 H, CHzO of the primary alcohol 
group), 2·80 (bs, I H, OH), 2·60 (t, J = 7·0 Hz, CH2 N in aminoethoxy), 2·50 (t, J = 7·0 Hz, 
2 H, CH2N in hydroxyethylamino), 2·45 (s, 8 H, 4-CH2N of piperazine). 
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l-[2-(2-Methyl-6, I I-dihydrodibenzo[b,e]thiepin-II-yloxy)ethyl]­
-4-(2-hydroxyethyl)piperazine (lIb) 

2527 

A reaction of 7·0 g Vlb and 7'0 g 1-(2-hydroxyethyl)piperazine at 120-125°C for 4·5 h and similar 
processing like in the preceding case gave 1l·4 g (90%) bis(hydrogen maleate), m.p. 150-153°C. 
Analytical sample, m.p. 153-154°C (aqueous methanol). For C31H38NzOlOS (630'7) cal­
culated: 59·03% C, 6'07% H, 4·44% N, 5'08% S; found: 59'28% C, 6-29% H, 4'44% N, 5'24% S. 

2-Chloro-ll-[2-( 4-ethoxycarbonylpiperazino)ethoxy]-6,II-dihydrodibenzo[b,e]lhiepin (IVa) 

A) A mixture of 10·0 g VIa and 13'0 g I-(ethoxycarbonyl)piperazine was heated for 5'5 h 
to l20°C. After cooling it was distributed between water and chloroform, the chloorform layer 
was washed with water and shaken with cool dilute hydrochloric acid. The separated aqueous 
layer was immediately made alkaline with 20% NaOH and the product was extracted with chloro­
form. The extract was dried with K ZC03 and evaporated in vaclio giving 11·2 g (93%) oily IVa. 
Hydrogen oxalate, m.p. 172-173°C (ethanol-ether). For C25Hz9CINz07S (537'0) calculated: 
55·91% C, 5'44% H, 6'60% CI, 5'22% N, 5·97% S; found: 55'53% C, 5·54% H, 6·89% CI, 5'17% N, 
5'95% S. 

B) A mixture of 5·0 g 2-chloro-6, II-dihydrodibenzo[b,e]lhiepin-ll-ol ll ,12 and 50 ml ben­
zene was saturated for I h with HCI, benzene was evaporated, substituted with 50 ml xylene, 
4·0 g l-ethoxycarbonyl-4-(2-hydroxyethyl)piperazineI4 were added and the mixture was re­
fluxed for 5 h. After cooling the mixture was washed with water, dried with K 2C03 and evaporat­
ed; 5·7 g (67/;') crude oily IVa. Neutralization with oxalic acid in ethanol gave the hydrogen 
oxalate monohydrate, m.p. 167-168°C (96% ethanol). For C25Hz9CINz07S + H 20 (555'0) 
calculated: 54'10% C, 5'63% H, 6'39% CI, 5'05% N, 5'77% S; found: 53'90% C, 5'55% H, 6'32% 
CI, 5'20/;; N, 5'55% S. Comparison of the product obtained under A and B by TLC indicated 
identity. The mixture of the oxalates obtained under A and B melted without depression. 

2-Chloro-II-(2-piperazinoethoxy)-6, II-dihydrodibenzo[b,e]thiepin (lIla) 

A mixture of 9·0 g oily base IVa, 15 ml ethanol and 10·0 g KOH was stirred and heated under 
reflux for I h in a bath of 120°C. After cooling the mixture was distributed between water and ben­
zene, from the benzene layer the base was extracted into 100 ml ice-cold 5% hydrochloric acid, 
the separated aqueous layer was made alkaline with 20% NaOH and the base was extracted 
with benzene. The extract was dried with K ZC03 and evaporated in vacuo giving 5'2 g (69%) 
oily IlIa. Neutralization with 3·3 g maleic acid in 40 ml ethanol gave 5·9 g bis(hydrogen maleate), 
m.p. 147-149°C (ethanol). For C28H3SCIN209S (611'1) calculated: 55·03% C, 5'77% H, 
5'80% Cl, 4·58% N, 5'25% S; found: 54·96% C, 5'34~;'; H, 6'00% CI, 4'42% N, 5'37% S. 

l-[2-(2-Chloro-6, II-dihydrodibenzo [b,e ]thiepin-II-yloxy )ethyIJ-4-( 4-chloro-3-trifluoromethyl­
phenyl )piperidin-4-ol (VIla) 

A mixture of 4· 5 g VIa, 3'0 g 4-(4-chloro-3-trifluoromethylphenyl)-4-piperidinol l 5,16, 1·7 g 
K 2C03 and 6 ml ethanol was stirred and refluxed for 5 h. After the addition of 15 ml water 
the mixture was extracted with dichloromethane. The extract was dried with K 2C03 , filtered 
with charcoal, the filtrate was evaporated in vacuo, the residue dissolved in 15 ml ethanol and the 
solution was neutralized with a solution of 1'0 g maleic acid in 10 ml ethanol; 5·5 g (75%) hydro­
gen maleate, m.p. 196-2oo°C. Analytical sample, m.p. 201-203°C (acetone-ether). For C32 . 

. H30CI2F3N06S (684'6) calculated: 56'15% C, 4·42% H, 10·36% CI, 8'33% F, 2·05% N, 4'68%S; 
found: 56·40~-;; C, 4'68% H, 10·51% CI, 8'37% F, 2'06% N, 4·83% S. 
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The oily base, released from the pure salt was used for recording the spectra. IR spectrum: 
762,810,830,895 (4 and 2 adjacent and solitary Ar-H), 1115 (tert C-OH), 1130, 1175, 1 315 
(Ar-CF 3)' I 570, I 600 (Ar), 3 380 cm - 1 (OH). 1 H NMR spectrum: 0 6,90-7,90 (m, 10 H, 
ArH), 5'62 (s, I H, Ar2CH), 4·45 and 4·16 (ABq, J = 13·0 Hz, I + 1 H, ArCH2S), 3'70 (t, J = 

= 6'5 Hz, 2 H, CH20), 2'75 (t, J = 6'5 Hz, CH2N of aminoethoxy). 

11-[4-(2-Methoxyethyl)piperazino 1-6, II-dihydrodibenzo[b,e1thicpin (VIII) 

A mixture of 4·9 g ll-chloro-6,l1-dihydrodibenzo[b,e1thiepin I9 , 20 ml benzene, 4'1 g 1-(2-meth­
oxyethyl)piperazine21 and 4'3 g K 2C03 was stirred for 1 h at room temperature and then 
refiuxed for 1·5 h. After cooling th~ solid was filtered off and washed with benzene. The filtrate 
was washed with water and the base was extracted into 100 ml ice-cold 2·5M-HCI. The aqueous 
solution was immediately made alkaline with NH4 0H and the base extracted with benzene. 
Processing of the extract gave 6'1 g (86%) oily VIII. Oxalate, m.p. 170-171°C (ethanol). For 
C23HzsN20SS (444'5) calculated: 62'14% C, 6'35% H, 6'30% N, 7'21% S; found: 62'45% C, 
6'33% H, 5'93% N, 7-25% S. 

11-[4-(2-Ethoxyethyl)piperazinol-6,II-dihydrodibenzo[b,e1thiepin (IX) 

A similar reaction of 4·9 g ll-chloro-6,1l-dihydrcdibenzo[b,e]thiepin19 with 4·2 g H2-ethoxy 
ethyl)piperazine11 in 20 ml benzene in the presence of 4'3 g K 2C03 gave 5·8 g (79%) oily base 
which was transformed to the oxalate, m.p. 152-1 :4'C (ethanol). For CZ4H30N20SS (458'6) 
calculated: 62'86% C, 6·59% H, 6'11% N, 6'99% S; found: 62·88% C, 6'59% H, 6'09% N, 
6'92% S. 

11-(2-Dimethylaminoethylthio)-II-phenyl-6,ll-dihydl odibmzo[b,e].hicpin (X) 

and 3-(2-Dimethylaminoethylthio)-11-phenyl-6,11-dihydrodibenzo[b,e]thiepin (XII) 

A solution of 10·0 g freshly prepared Il-chloro-ll-phenyl-6, II-dihydrodibenzo[b,e]thiepinZ2 .23 

in 100 ml dimethylformamide was treated with 8·9 g 2-dimethylaminoethanethioI24.2s and the 
mixture was heated for 6·5 h to 90'C. After cooling, 2'5 g substance, melting at 242-243'C 
with decomposition, were filtered off, being evidently dir2-dimethyJ<l minoethyl) disulfide di­
hydrochloride (1 it.27 , m.p. 242- 243°C with decomposition). The filtrate was evaporated in mctlo, 

the residue distributed between benzene and water and the benzene layer was shaken with exces­
sive 2M-HCI. The precipitated hydrochloride was fillc'red after standing overnight and crystallized 
three times from a mixture of ethanol and ether; 3·40 g X hydrochloride hemihydrate, m.p. 
203--208°C with decomposition. For C24H26C1NS2 + 0'5 H 2 0 (437'1) calculated: 65'95% C, 
6'23~~ H, 8'11% Cl, 3-20% N, 14'67% S; found: 66'22% C, 6'26% H, 8'30% Cl, 3'25% N,14·50%S. 

The base X was released by treatment with NH4 OH, isolated by extraction with ether and puri­
fied by crystallization from a mixture of cyclohexane and light petroleum, m.p. 138-140°C. 
Mass spectrum, m/z (%): 391·1416 (M+ corresponding to C24H2SNS2' calculated: 391'1425, 
0'8%),287 (CzOHtSS, 9), 254 (C2o H 14 , 6), 178 (C 14H to), 137 (C7H 7S, 5), 104 (C4H 10NS, 8). 

+ 
58 [CH2=N(CH 3)2, 100]. IR spectrum: 704, 745, 750 (4 and 5 adjacent Ar-H), 1487, 1 577, 
1 591, 3 015, 3042 (Ar), 2710, 2765, 2788, 2817 cm -I (N-CH 3 ). 1 H N MR spectrum: 0 8·10 
(m, 2 H, 1,10-H2 ), 7'30-7·80 (m, II H, remaining ArH), 3'58 and 3'22 (ABq, J = 13'0 Hz, 
1 + I H, ArCH2S), 1,60-2,50 (m, 4 H, SCH 2CH2N), 2'08 (s, 6 H, CH 3NCH 3). For C24H 2S ' 
. NS 2 (391'6) calculated: 73·61 % C, 6'44% H, 3'58% N, 16'38% S; found: 73'82% C, 6'57% H, 
3044% N, 16'33% S. 

The mother liquors were made alkaline with NHzOH, the bases were extracted with benzene 
and the extract was evaporated. The residue (7·3 g) was chromatographed on a column of 200 g 
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silica gel. Chloroform eluted first further 2'0 g X. the total yield being 42%. Continued elution 
with chloroform gave 4'24 g (35%) crude XII which was transformed by treatment with hydrogen 
chloride in ether to the hydrochloride, m.p. 217- 222°C (ethanol-ether). For C24H26CINS2 
(428'1) calculated: 67'34% C, 6'12% H, 8'28~""; CI, 3'27% N, 14'98% S; found: 67'24% C, 6'19% H, 
8·43% CI, 3'23% N, 14-83~~ S. 

Pure base XII was released similarly like the preceding one and was also purified by crystalliza­
tion from a mixture of cyc10hexane and light petroleum, m.p. 126-128°C. Mass spectrum, 
fIl/z (,/;,): 391'1416 (M+ corresponding to C24H2SNS2' calculated 391-1429, 0'5%), 58 [CH2= 

~ 

N(CH 3 )2' 100]. IR spectrum: 700, 714, 762, 810, 841,856, 875, 891 (5,4 and 2 adjacent, and 
solitary Ar-H), I 490,1580,3020,3048 (Ar), 2 768,2780,2815 cm- 1 (N-CH3). IH NMR 
spectrum: ij 6'80-7'40 (m, 12 H, ArH), 5·20 (s, I H, Ar3CH), 4'10 and 3·08 (ABq, J = 13·0 Hz, 
I -; 1 H, ArCH2S), 2·98 (bt, 2 H, CH2S), 2'50 (bt, 2 H, CH2N), 2'20 (s, 6 H, CH3NCH3). 

For C24H2SNS2 (391'6) calculated: 73'61% C, 6'44% H, 3·58% N, 16'38% S; found: 73'98% C, 
6'64% H, 3-48% N, 16'50% S. 

11-(3-Dimethylaminopropylthio)-II-phenyl-6,11-dihydrodibenzo(b,e]thiepin (XI) 

A solution of 10·3 g II-chloro-II-phenyl-6,II-dihydrodibenzo[b,elthiepin22 in 100 ml dimethyl­
formamide was treated with 10'0 g 3-dimethylaminopropanethiol26 and the mixture was stirred 
and heated for 6 h to 90°C. The solvent was then evaporated in vaCIlO, the residue was distributed 
between benzene and water and the benzene layer was washed with excessive 2M-HCI. The acid 
aqueous solution was made alkaline with NH40H, the base (8'7 g) extracted with benzene and 
chromatographed on 200 g silica gel. Benzene eluted 0·28 g II-phenyl-6,Il-dihydrodibenzo[b,el­
thiepin-II-ol, m.p. 195-198n C (benzene) (Iit.22 , m.p. 204-205°C, comparison by TLC with the 
authentic sample22 indicated identity). Continued elution with a mixture of chloroform and etha­
nol gave 7'50 g (58%) inhomogeneous base which was rechromatographed on 150 g silica gel 
and then transformed by treatment with HCI in ether to the hydrochloride of XII, m.p. 187 to 
192"C (ethanol-ether). Mass spectrum, mjz (%): 405 (M + corresponding to C2sH27NS2, 
0·3~~1. 287 (3,5), 254 (II), 118 (100), 58 (39). Contamination by the isomer analogous to XII 
is indicated by fragments with m/z 288 and 256. IR spectrum (KBr): 702, 749 (5 and 4 adjacent 
Ar- -Hl, 1481, 1592,3010,3048 (Ar), 24)0,2460,2510,2560,2620, 2647cm- 1 (NH+). 
I H NMR spectrum: ij c. 8'00 (m, 2 H, 1,IO-H 2 ), 7·20 (m, 11 H, remaining ArH), 3'61 and 3'32 
(ABq, J ~ 13·0 Hz, 1 +- I H, ArCH2S), 2'65 (s and bd, 10 H, CH 3 NCH3 , CH2S and CH2N), 
1·70 (bm, 2 H, CH2 in the middle of the propane chain). For C2sH2sCINS2 (442'1) calculated: 
67'92% C, 6'38% H, 8'02% ct, 3'17% N, 14'51~'~ S;found: 67'39% C, 6'43% H, 7'99% CI, 3'21%N, 
14'20~~ S. 

A different hydrochloride was obtained by crystallization from a mixture of 95% ethanol 
and ether, m.p. 134-137°C, and after resolidification again at 189°C. It proved to be a hemi­
hydrate. For C2sH28CINS2 + 0·5 H 20 (451'1) calculated: 66'56% C, 6·48% H, 7'86% CI, 
3·11 /~ N, 14·22% S; found: 66'31% C, 6'62~~ H, 7'98% CI, 3'04% N, 13'69/~ S. Bases released 
from hoth hydrochlorides are identical (TLC). 

The ali/hoI'S are indebted to Drs M. Ryska and I. Koruna, and Mrs A. Hrddkovd (Physico-chemical 
department of this instilllte)for some of the spectral data, to Mr M. Trampota and Mrs 111. Hruban­
torr} /01' the preparation of some 0/ the intermediates, to Drs J. Turinovd and V. Hold (Department 
0/ microhiology) for the microbiological data, to Dr M. Valchdf (Department of pharmacology) 
jf)r the evaluation in the line 0/ biochemical pharmacology, to Dr S. Wildt (afiiliated unit at Pardu­
hice - Rosice)for the general pharmacological screening, and finally to AlI'S J. Komacovd, Mrs V. 
Smidoud, Dr Z. Valkavd and Mr M. Cech (AII'l/ytical laboratory) for carrying out the analyses. 
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