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The title compounds Iab- Vlab were prepared by substitution reactions of 2,II-dichloro- and 2,10-
-dichloro-lO,ll-dihydrodibenzo[b,f]thiepin with 1-(2-methoxyethyl)piperazine, 1-(3-methoxy
propyl)piperazine, 1-(2-ethoxyethyl )piperazine, 1-(2-phenoxyethyl)piperazine, 1-(2-methy Ithio
ethyl)piperazine and 1-(2-phenylthioethyl)piperazine; they were transformed to hydrochlorides, 
maleates or methanesulfonates. Compounds of series a (8-chloro derivatives) are neuroleptics, 
with relatively strong cataleptic, antiapomorphine and central depressant activities (la, Ila, IlIa, 
Va) unless the volume and lipophilicity of the N-substituent exceeds certain limits (lVa and VIa 
are almost nontoxic and little active). Compounds of series b (2-chloro derivatives) are non
cataleptic and devoid of the antiapomorphine potency; only two of them (/Ih, Vh), however, 
showed a more pronounced effect in the test of influencing the turnover and metabolism of dopa
mine in the rat brain striatum. 

In the group of cataleptic neuroleptics belonging to the series of 8-substituted 10-pipe
razino-lO,ll-dihydrodibenzo[b,f]thiepins, the following N4-substituents exerted 
a favourable influence on the activity: lower alkyls1,2 and cyclopropyl!, hydroxy
alkyls with 2-4 carbon atom!,3 and the corresponding acetoxyalkyls!, 2-(1,3-dioxo
lan-2-yl)ethyl and 2-(1 ,3-dioxan-2-yl)ethyI4,5, and some aliphatic residues with three 
carbon atoms!. On the other hand allyl and propargyl, 2-dimethylaminoethyl!, 
pheny16, 2- and 4-pyridyI7, aralkyls 7 (including 4-fluoroaralkyls8,9), acetyl6, amino
carbonyl, methanesulfonyl! etc. had an unfavourable influence. Quite generally 
a negative effect was characteristic for very bulky residues, highly lipophilic residues 
and for groups which weakened or total1y destroyed the basicity of the piperazine N 4 

nitrogen atom. In the group of noncataleptic neuroleptics, i.e. the analogous 2-substi
tuted substances 10, the knowledge about the influence of the N4-substituent on acti
vity is much more limited: The favourable influence of methyl and lower hydroxy
alkyls is known; the work of another laboratory!! indicated the positive effect 
of the 2-(2-oxo-oxazolidino )ethyl residue. Systematic investigation of the influence 

Collection Czechoslovak Chern. Commun. [Vol. SOl [19851 



Cataleptic and Noncataleptic Neuroleptic Agents 1071 

of alkoxy-, aryloxy-, alkylthio- and arylthioalkyl groups as N-substituents on the 
anticonvulsant and central depressant activity of tricyclic 1,4-benzodiazepine analo
gues 12 -14 led us to apply these fragments in the molecules of cataleptic and non
cataleptic neuroleptics of the mentioned series. As substituent in position 8 of the 
skeleton ("neuroleptic substituent") and likewise in position 2 (in the noncataleptic 
series), chlorinel,l 0,15 ,16 was used. The present paper describes the synthesis and 
pharmacology of the title compounds Iab- VIab. 

~
S"":: 

2~ 8 RI 

1\ 
N N-R 
'-J 

a. RI- 8-CI 

b. Itl- 2·CI 

I, R = CH2CH20CH3 
II, R = (CH2hOCH3 

III, R = CH2CH20C2H s 
IV, R = CH2CH20C6 H s 

V, R = CH2CH2SCH3 

VI, R = CH2CH2SC6 H s 

The preparation of compounds Iab- VIab was carried out by substitution reac· 
tions of 2,11-dichloro-l0,11-dihydrodibenzo-[b,J]thiepin15 and 2,10-dichloro
-10, Il-dihydrodibenzo[ b,J]thiepin 16 with 1-(2-methoxyethyl)piperazine12, 1-(3-me
thoxypropyl)-piperazine12, 1-(2-ethoxyethyl)piperazineI2, 1-(2-phenoxyethyl)pipera
razine 12, 1-(2-methylthioethyl)piperazinel2 and 1-(2-phenylthioethyl)piperazine12 

in boiling chloroform. In method A the reaction mixture was diluted with chloro
form and extracted with dilute sulfuric acid (in the case of compound IIIb with dilute 
hydrochloric acid), the aqueous layer was made alkaline, the released base was trans
formed to the maleate (in the case of compound Va to the methanesulfonate) and the 
salt was purified for analysis. Decomposition of the pure salts with aqueous ammonia 
gave homogeneous bases (with the exception of Va and Vb oils) which were used for 
recording the 1 H NMR spectra. In method B the diluted chloroform solution of the 
reaction mixture was shaken with diluted hydrochloric acid which extracted only the 
nonreacted starting secondary bases. The hydrochlorides of the strongly hydro
phobic bases IVa, VIa, IVb and VIb remained in the chloroform layer from which 
they were obtained by evaporation and crystallization (in the case of compound IVb 
the crude hydrochloride was transformed to the maleate which was purified by crystal
lization). All compounds prepared are assembled in Table I. In the Experimental 
only the synthesis of compounds Va and VIb is being described as representative 
examples of carrying out the synthesis using methods A and B. 
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TABLE I 

4-(2-Chloro and 8-chloro substituted 10, I1-dihydrodibenzo[b,/jthiepin-1O-yl)piperazine-l-ylalkyl 
ethers and sulfides and their salts 

Method M.p.,oC Formula Calculated/Found 
Compound (% yield) (solvent) (mol. wt.) 

%C %H %CI %N %S 

Ia-MG A 177-178b C2sH29CIN20sS 59·45 5·79 7'02 5·55 6'35 
(72) (ethanol) (505'0) 59·49 5·77 7·11 5·27 6·50 

IIa-2 HMc A 144-145d C30H3SCIN209S 56·73 5·55 5·58 4·41 5'05 
(76) (ethanol) (635'1) 56'91 5·76 5'90 4·43 5'30 

IIIa-MG A 149-152 C26H 31 CIN20 SS 60·16 6'02 6'83 5'40 6·18 
(76) (ethanol) (519'1) 60'32 6'06 7'00 5·29 6·10 

IVa-2 HCI" B 168-168'51 C26H29CI3N20S 57'62 5·77 19'62 5·17 5'92 
(64) (aqueous + H2O 57·51 5'87 19·46 5'00 6'30 

ethanol) (542'0) 

Va AY 90-95 C21H2SCIN2S2 62·27 6·22 8'75 6·92 15'84 
(67) (benzene-light (405'0) 62·56 6-35 8-67 6-98 15-59 

petroleum) 
Va-2 MSh,e 155-158 C23H33CIN206S4 44-90 5·73 5·76 4-55 20-85 

(2-propanol- + H2O 44-88 5-51 5·75 4-59 20-85 
ether) (615-3) 

Vla-2 HCI B 191-191'5 C26H29CI3N2S2 57-85 5-41 19-70 5-19 11-88 
(58) ( ethanol-ether) (540'0) 57-80 5·51 19'42 5-02 11-78 

Vla-2 MSh,1 177-5i C2sH3SCIN206S4 50-32 5'43 5-31 4-19 19·19 
(2-propanol- + 0-5 H2O 50'42 5·62 5'42 4'15 19-26 
ether) (668'3) 

Ib-2 HMc A 147-149 C29H33CIN209S 56'08 5-36 5'71 4·51 5·16 
(77) (ethanol) (621-1) 55'94 5·57 5-92 4'69 5·14 

/lb-MG A 155-157k C26H 31 CIN20 SS 60·16 6'02 6'83 5'40 6·18 
(87) (2-propanol) (519,1) 60'04 6-08 6-90 5'32 5·80 

IIIb-Ma A 151-153' C26H 31 CIN20 SS 60'16 6'02 6'83 5·40 6·18 
(75) (ethanol) (519'1) 60·24 5'98 6'90 5'35 6'25 

IVb-MG B 142-144m C30H31CIN20SS 63·53 5'51 6·25 4'94 5'66 
(87) (ethanol) (567,1) 63'23 5·57 6·51 5·10 6·08 

Vb A 67-70n C21H2SCIN2S2 62·27 6·22 8·75 6-92 15'84 
(66) (benzene-light (405'0) 62·51 6'31 9'02 6'90 15·59 

petroleum) 

Vb-M 166-168 C2sH29CINz04S2 57'61 5'61 6'80 5'38 12'31 
(2-propanol) (521'0) 58'09 5'80 7-06 5'32 12-46 

Vlb-2 HCI BII 219-221 CZ6Hz9CI3NzSz 57-82 5'41 19·70 5·19 11'88 
(38) (95% ethanol- (540'0) 57-85 5'41 19'48 5-01 12'33 

ether) 
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TABLE I 

(Continl/ed) 
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a Maleate. b The homogeneous oily base was released from the crystalline salt and used for 
recording the IH NMR spectrum: 0 7·65 (d, J=, 2·5 Hz, 1 H, I-H), 7·45 (bd, 1 H, 6-H), 7'30 
(d, J - 8·0 Hz, 1 H, 4-H), c. 7·15 (m, 3 H, 7,8,9-H 3 ), 7'00 (q, J = 2'5; 8'0 Hz, 1 H, 3-H), 3'00 to 
4'00 (m. 3 H, ArCH 2CHAr), 3·50 (t, J = 7'0 Hz, 2 H, CH20), 3'31 (s, 3 H, OCH3 ), 2'65 (bm, 4 H, 
CH2 N I CH2 of piperazine), 2·50 (bm, 6 H, remaining 3 CH2N). C Hydrogen maleate. d 1 H NMR 
spectrum of the homogeneous oily base: 0 7·68 (d, J = 2·5 Hz, 1 H, I-H), 7·48 (bd, 1 H. 6-H), 
7· 31 (d, J = 8·0 Hz, 1 H, 4-H), c. 7·15 (m, 3 H, 7,8,9-H3 ), 7'00 (q, J = 2·5; 8·0 Hz, 1 H. 3-H), 
3'00-4'00 (m, 3 H, ArCHzCHAr), 3'39 (t, J = 7·0 Hz, 2 H, CHzO), 3'30 (s, 3 H, OCH3 ), 2·65 
(bm, 4 H, CH2N 1CH2 of piperazine), 2'45 (bm, 4 H, CHzN4 CHz of piperazine), 2·40 (t, J= 
= 7'() Hz, 2 H, NCH2 in the chain), 1'80 (m, 2 H, CH2 in the middle of the propane chain). 
(' Monohydrate. fIR spectrum: 699, 754, 823, 833, 880, 890 (5, 4 and 2 adjacent, and solitary 
Ar-H), 1 239 (Ar-O-R), 1 503, 1 585, 1 599. 3020 (Ar), 2285 (NH+), 3 125, 3220 cm- I 

(H 20). g See Experimental. h Methanesulfonate. i Hemihydrate. j Mass spectrum, m/z: 466 (M+ 
corresponding to C26H27ClNzSz, 0·5%), 464,357,343,245 (l00), 210,137,99,56. k IH NMR 
spectrum of the homogeneous oily base: (j 7·60 (bd, 1 H, 9-H), 6'90-7·50 (m, 6 H, remaining 
ArH), 3'00-4'00 (m, 3 H, ArCH2CHAr), 3·40 (t, J = 7'0 Hz, 2 H, CHzO), 3'30 (s, 3 H, OCH3), 

2·65 (bm, 4 H, CH2N 1CH2 of piperazine), 2·45 (bm, 4 H, CH2N4 CH2 of piperazine), 2·45 
(t, J - 7'0 Hz, 2 H, NCHz in the chain), 1'80 (m, 2 H, CH2 in the middle of the propane chain). 
I IH NMR spectrum of the homogeneous oily base: 0 6'90-7·70 (m, 7 H, ArH), 3'00-4·00 
(m, 3 H, ArCH2 CHAr), 3·52 (t, 2 H, CHzO in aminoethoxy), 3·45 (q, 2 H, CHzO in ethoxyl), 
2·55 (bm, 10 H, 5 CHzN), 1·15 (t, 3 H, CH 3 in ethoxyl). m 1 H NMR spectrum of the homogene
ous oily base: 0 6'70-7'70 (m, 12 H, ArH). 4'02 (t, 2 H, CH20), 3'00-4'00 (m, 3 H. ArCH 2 • 

. CHAr), 2·78 (t, 2 H, NCH2 in the chain), 2'60 (bm, 8 H, 4 CHzN of piperazine). niH NMR 
spectrum: 0 7·60 (bd, 1 H, 9-H), 6·90-7·50 (m, 6 H, remaining ArH), 3'00-4'00 (m, 3 H,ArCH 2 • 

. CHAr), 2·60 (bm, 8 H, CHzN1CHz of piperazine and NCHzCHzS), 2·48 (bm, 4 H, CH2 N4 CHz 
of piperazine), 2·10 (s, 3 H, SCH 3). 

All compounds prepared were pharmacologically evaluated as potential neuro
leptics in the form of salts, described in Table I; in the basic program all substances 
were administered orally and the doses given (in mg/kg) were calculated for bases. 
For most of the compounds the acute toxicity (AT) was determined and expressed 
as the medium lethal doses LOso ' The discoordinating activity was evaluated in the 
rotarod test (RR) in mice; medium effective doses E050 bringing about ataxia 
in 50% mice in the time of maximum effect are given. For some of the compounds 
the inhibition of the spontaneous locomotor activity (ISM) of mice was investigated 
using the photo-cell method of Dews; medium inhibitory doses 0 50 are given. For 
all compounds the cataleptic effect in rats ( CAT) was estimated; it is expressed 
by values of the medium effective doses (ED 50) bringing about a defined catalepsy 
in 50% rats. The antiapomorphine effect in rats was likewise estimated with all 
compounds; it was oriented toward the apomorphine stereotypies (AA): The 0 50 

values are doses decreasing the occurrence of stereotypies to 50% of the control 
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value (i.e. apomorphine only). With the noncataleptic agents the main test was 
estimation of influencing the dopamine turnover and metabolism in the rat brain 
striatum (STR) after an oral dose of 80 mg/kg; the criterion was the rise of the level 
of homo vanillic acid (HVA) as the main dopamine metabolite, which was determined 
by spectrofluorimetry and expressed as per cent of the control value (100%). Results 
of all just mentioned tests are assembled in Table II. 

TABLE II 

Pharmacological properties of compounds Ia- VIa and Ib- Vlb (Explanation of the abbre-
viations is given in the general part of the paper) 

AT RR ISM CAT AA STR 
Compound LDso EDso Dso EDso Dso HVA 

mg/kg mg/kg mg/kg mg/kg mg/kg % 

Ia 207 S·2a 8·Sb 7·7c 

JIa 179 4·2c 7·3d 7·Sc 

JIla 355 7·8e 7·1 b 7·3c 

IVa >500J > 50 g 24·4h 22·4 i 30·6c 

Va 311 6·4c 9·2i 4·0c 

VIa >500 >100 34·3c c.80k 

Ib 148 3·9 3·4 >100 >100 100 
JIb > 50 > 50 148 
JIlb > 50' > 50 100 
IVb 780 33 27·3 >100 >100 100 
Vb > SOm > 50 219 
Vlb 2429 53·3 161 >100 >100 100" 

Clorothepin 78 2·2 1·6 4·3 1·8 
Doc1oxythepin 84 0·8 > 50 

a In the interval of 24 h after the administration the effect was still found in 20% animals. b In the 
interval of 24 h after the administration of a dose of 25 mg/kg the effect persisted in 30% animals. 
c The effect disappears within 24 h after the administration. d In the interval of 24 h after the 
administration the effect persisted in 40% animals. e In the interval of 24 h after the administra
tion the effect was still found in 30% animals. J The dose of 500 mg/kg does not bring about 
the death of the animals; a mild central depression was apparent. g In the rotarod test in mice 
the compound was inactive in doses of 10, 25 and 50 mg/kg. h In 24 h after the administration 
the doses of 25 and 50 mg/kg are without effect. i Mter a dose of 100 mg/kg the effect persists 
for 24 h in 20% animals. i After a dose of 25 mg/kg the effect persists for 24 h in 20% animals. 
k After this dose the chewing was inhibited to 52%, agitation to 30%; the significant central 
depressant effect disappeared within 24 h. I This dose brings about catalepsy in 20% rats. m The 
dose of 100 mg/kg brings about catalepsy in 20% rats. " There was a slight increase of the 5-hydro
xyindole-3-acetic acid level (a metabolite of serotonin) in the rat brain striatum. 
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Four compounds were evaluated by methods of the general pharmacological 
screening, mostly on parenteral administration. In the first line their acute toxicities 
in mice on i.v. administration (LDso in mg/kg) and their basic doses D (i.v.), used 
in the screening, are given: la, 60, 12; IlIa, 60, 12; lb, 75, 15; lVb, 35, 7. Analgetic 
activity in Haffner's test, ED (an intravenous dose bringing about analg<!sia in 50% 
mice): la, 1; IlIa, 1 mg/kg. Analgesic activity in mice using chemical stimulation 
(intraperitoneal administration of acetic acid), ED in mg/kg orally: la, 1; IlIa, l. 
Hypothermic effect in rats, ED ( a dose in mg/kg decreasing the rectal temperature 
ofrats by 1'0°e): la, 12 i.v.; IlIa, 12 i.v. Thiopental potentiation in mice, ED (a dose 
in mg/kg prolonging the duration of the thiopental sleeping time to 200% of the 
control value): la, 0·1-0'25 i.v.; IlIa, 0·05 -0,1 i.v. Antiamphetamine effect in mice, 
ED (a dose in mg/kg protecting 100% mice from the lethal effect of a standard dose 
of amphetamine): la, 0,1-0,5 i.v.; lIla, 0·1-0'5 i.v.; lb, > 15 i.v.; lVb, >7 i.v. 
Antihistamine activity in guinea pigs, ED (a dose in mg/kg protecting 50% animals 
from the lethal effect of 5 mg/kg histamine administered intrajugularly): la, 1 s.c.; 
lb, 0·1 s.c.; lVb, 7 s.c. CNS depressant effect in known and unknown surroundings 
(inhibition of motor activity), ED in mg/kg: la, 0·05 -0,5 s.c.; IlIa, 1- 5 s.c .. Hypo
tensive effect in anesthetized normotensive rats, ED (a dose i.v. in mg/kg decreasing 
the pressure by 20% for at least 10 min): la, 0,05-0,1 (an oral dose of 60 mg/kg 
in nonanesthetized rats is without effect); lb, 1; lVb, the dose D brings about deep 
and brief drops. Adrenolytic effect in rats, ED (a dose i.v. in mg/kg inhibiting the 
adrenaline pressor reaction by 50%): la 0'05; lb, 0·01-0'1; lVb, 0·25. 

In conclusion, compounds of series a with aliphatic ether or sulfide N4 -substituent 
have reasonable toxicity and high central depressant, discoordinating, cataleptic 
and antiapomorphine activity. They are also very potent in the tests of thiopental 
potentiation, antiamphetamine, antihistamine and peripheral (J(-adrenolytic activity. 
Compounds of the same series with aromatic ether or sulfide N4 -substients are 
very little toxic but at the same time less pharmacodynamically active. In the non
cataleptic series b only the 3-methoxypropyl (lIb) and 2-methylthioethyl compound 
(Vb) showed clear dopamine metabolism increasing activity. Compounds of both 
series are less active than the standards - clorothepin17 as a cataleptic compound 
and docloxythepin18 as a noncataleptic agent - which are included in Table II. 

The compounds prepared were also tested for antimicrobial activity in vitro; the microorganisms 
and the minimum inhibitory concentrations in Ilg/ml (unless they exceed 100 Ilg/ml) are given: 
Streptococcus f3-haemolyticus, Ia 25, lIa 25, IlIa 25, Va 25, Ib 12'5, lIb 50, IIIb 12'5, Vb 12·5; 
Streptococclis faecalis, lIa 100, Ib 50, lIb 100, IIIb 50, Vb 50; Staphylococcus pyogenes alirellS, Ia 
12'5, lIa 100, IlIa 6'25, Va 100, Ib 25, lIb 100, IlIb 100, Vb 100; Escherichia coli, Ia 50, lIa 50, 
lIla 100, Ib 25, lIb 50, IIIb 25; Saccharomyces pasterianlls, IVb 50; Trichophyton mntagrophyies, 
Ia 25, lIa 12·5, IlIa 25, IVa 50, Va 25, VIa 50, Ib 25, lIb 12'5, IlIb 6'25, IVb 50, Vb 12·5. It is 
thus clear that even in the line of antimicrobial effects the compounds with aliphatic, i.e. with 
sterically less pretention and simultaneously more hydrophilic N 4 -substituents, are more etfective. 
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EXPERIMENTAL 

The melting points of analytical preparations were determined in Kofler's block and they are not 
corrected; the samples were dried in vacuo of about 60 Pa over P2 0 S at room temperature or 
at 7TC. The IR spectrum (in Nujol) was recorded with a Unicam SP 200G spectrophotometer, 
the 1 H NMR spectra (in C 2 HCI3 ) were registered with a Tesla BS 487C (80 MHz) spectrometer 
and the mass spectra with the spectrometers MCH 1320 and Varian MAT 44S. The homogeneity 
of the products and composition of the reaction mixtures were checked by thin-layer chromato
graphy on silica gel (Silufol). 

2-Chloro-ll-[ 4-(2-methylthioethyl)piperazino ]-10, 11-dihydrodibenzo[b,f]thiepin (Va) 
(Method A) 

A mixture of 5'0 g 1-(2-methylthioethyl)piperazine12 , 5 ml chloroform and 4'4 g 2,11-dichloro
-1O,11-dihydrodibenzo[b,f]thiepin1s was stirred and refluxed for 6·5 h. It was diluted with 60 ml 
chloroform, washed with water and the product was extracted into 100 ml 1M-H2S04 , The aque
ous layer with a little of the oily sulfate was made alkaline with NH4 0H, the base was extracted 
with benzene and obtained as an oil by evaporation of the extract; 4·2 g (67%). A part (2'9 g) 
was dissolved in 5 ml 2-propanol and the solution was neutralized with a solution of 1·45 g 
methanesulfonic acid in 4 ml ether; 3'4 g dimethanesulfonate monohydrate, m.p. ISS-158°C 
(2-propanol-ether). 

A sample of the dimethanesulfonate was decomposed with NH4 0H and the free base was isolat
ed by extraction with ether. After evaporation of the extract, the base crystallized, m.p. 90-95°C 
(benzene-light petroleum). IH NMR spectrum: (5 7·70 (d, J = 2·5 Hz, 1 H, I-H), 6'90-7'60 
(m, 6 H, remaining ArH), 3'00-4'CO (m, 3 H, ArCH2 CHAr), 2'68 (bm, 4 H, CH2 N 1CH2 

of piperazine), 2·66 (s, 4 H, NCH2 CH2 S), 2·67 (bm, 4 H, CH2 N4 CH2 of piperazine), 2'15 (s, 
3 H, SCH3 ). For analyses, c/. Table I. 

:L-Chloro-IO-[ 4-(2-phenylthioethyl)piperazino ]-10, I1-dihydrodibenzo[b,f]thiepin (V/b) 
(Method B) 

A mixture of 5'6 g 2,IO-dichloro-IO,1l-dihydrodibenzo[b,f]thiepin16 , 5'6 g 1-(2-phenylthio
ethyl)piperazine12 and 5'8 ml chloroform was stirred and refluxed for 5·5 h. It was diluted 
with 40 ml chloroform, refluxed for further 4 h, cooled, washed with dilute NH4 0H and water, 
and then shaken with 50 ml 2·5M-HC!. The separated chloroform layer deposited on standing 
overnight 4·1 g (38%) dihydrochloride of V/b, m.p. 218-222°C with decomposition. Analytical 
sample, m.p. 219-221°C (95% ethanol-ether). For the analysis, cf. Table I. A sample of the salt 
was decomposed with NH40H, the oily base was isolated by extraction with ether and by com
plete evaporation of the solvent. It was used for recording the 1 H NMR spectrum: (5 6,80- 7'60 
(m, 12 H, ArH), 2'80-4'00 (m, 5 H, ArCH2CHAr and CHzS), c. 2·50 (bm, 10 H, 5 CH2 N). 

The authors appreciate the co-operation 0/ Drs J. Holubek, E. Svatek, M. Ryska, 1. Koruna 
and J. Schlanger, and Mrs A. Hradkova (physico-chemical department of this institute, recording 
and interpretation of the spectra), Dr S. Wildt (affiliated unit at Rosice niL, pharmacological 
screening), Drs J. Turinova and V. Hola (Microbiological department, microbiological screening), 
and Mrs J. Komancova, Mrs V. 8midova and Dr Z. Volkova (Analytical department, elemental 
analyses). 
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