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Reactions of 8,10-dichloro-, 10-chIoro-8-methoxy- and 10-chloro-8-methylthio derivatives 
of 10,1 l-dihydrodibenzo[6,/]thiepin with l-(2-hydroxyethyl)piperazine and l-(2-hydroxypropyI)-
piperazine resulted in amino alcohols lb, Ic and Ilia. Amino alcohol IVa was obtained by acyla-
tion of 8-chloro-10-piperazino-10,l l-dihydrodibenzo[Z?,/]thiepin with 2-(ethoxycarbonyl)pro-
pionyl chloride and by reduction of the product with lithium aluminium hydride. Starting from 
the same compound and from the analogous 8-methylthio derivative, alkylation with 3-chloro-
propane-l,2-diol led to aminodiols Va and Vc. Acylation of lb, Ic and Ilia with decanoyl chloride 
led to esters Vlb, Vic and Vila. Acid-catalyzed reactions of alcohols la and lie with cyclododeca-
none dimethyl acetal resulted in the enol-ethers Villa and IXc. Oxidation of la and Ic gave 
rise to the S-oxides X and Id and to N-oxides XIa and Xld. Heating of 8-chloro- and 8-methyl-
thiodibenzo[6,/]thiepin-10(ll//)-one with monotosylates of l-(2-hydroxyethyl)piperazine and 
l-(3-hydroxypropyl)piperazine in vacuo at 190°C resulted in enamines Xlla and XIIIc, the first 
of which was oxidized to the N-oxide XIV. Reduction of enamine XIIIc with zinc in acetic acid 
represents a preparative method for oxyprothepin (lie). Amino alcohols lb, Ic, Ilia, IVa, Va 
and Vc are powerful neuroleptics with a high degree of cataleptic and central depressant activity. 
With the N-oxides XIa, Xld and XIV the cataleptic effect predominates over the sedative one; 
dissociation of both types of effect is displayed in the unstable compound XIV, the cataleptic 
effect of which is extremely high. 

In several previous communications of this ser ies 1 - 4 we reported on the high 
degree of central depressant and neuroleptic activity of N-(hydroxyalkyl) derivatives 
of 8-substituted 10-piperazinodibenzo[6,/]thiepins. Of these amino alcohols the 
greatest interest was aroused by noroxyclothepin1 '2 (la), oxyclothepin1 '2 (I la), 
oxymetothepin1,2 (lib) and especially oxyprothepin 1 , 2 , 5 - 1 0 (lie) which proved 
its antipsychotic efficacy in schizophrenia and manic syndromes 1 1 - 1 3 . Oxyprothepin 
(lie) was recently examined for its molecular structure by the X-ray method and 
studies of its metabolism were s tar ted 1 5 - 1 8 .The amino alcohols are investigated not only 
for their activity as such but especially as a basis for the preparation of depot ester 

Part XCIV in the series Neurotropic and Psychotropic Agents; Part XCIII: This Journal 
40, 3895 (1975). 
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compounds2 . Of these, the greatest interest was aroused by oxyprothepin decanoate 
(J /c-decanoate) 1 9 - 2 1 . In the present communication we describe several new amino 
alcohols of this series and some of their derivatives (esters, cyclic enol-ethers, sulfo-
xides, N-oxides and 10,11-dehydroanalogues). 

I, R 1 = CH 2 CH 2 OH 
II, R 1 = (CH2) 3OH 

III, R 1 = CH 2CHOH 

CH 3 

IV, R 1 = CH 2 CHCH 2 OH 
I 
CH 3 

V, R 1 = CH 2 CHCH 2 OH 

OH 

Substituent R in formulae: 
a, R = CI 
b, R = OCH3 

c, R = SCH 3 

D, R = SOCH3 

VI, R 1 = (CH 2) 2OCO(CH 2)8CH 3 

VII, R 1 = CH 2CHOCO(CH 2)8CH 3 

CH, 

VIII, R 1 = (CH2)2O—C: Y 

ix, R 1 = (CH2)3O—C; Y 

CH 

(CH 2 ) 1 0 

CH 

S(CH 2) 1 0 

Substitution reactions of 8,10-dichloro-10,ll-dihydrodibenzo[fr,/Jthiepin22 , 10-
-chloro-8-methoxy- and 10-chloro-8-methylthio-10,11 -dihydrodibenzo[fr,/Jthiepin23 

with l-(2-hydroxyethyl)piperazine and l-(2-hydroxypropyl)piperazine24 in boiling 
chloroform (method A) led to new amino alcohols lb, Ic and Ilia. For the prepara-
tion of amino alcohol IVa, the starting compound used was 8-chloro-10-piperazino-
-10,l l-dihydrodibenzo[fr, /Jthiepin1 which was acylated with 2-(ethoxycarbonyl)-
propionyl chloride25 . The resulting ester-amide was reduced without characteriza-
tion in the crude state with lithium aluminium hydride. The aminodiols Va and Vc 
were obtained by alkylation of 8-chloro- and 8-methylthio-10-piperazino-10,ll-di-
hydrodibenzo[fr, /Jthiepin1 with 3-chloropropane-l,2-diol in dimethylformamide 
in the presence of potassium hydroxide (method B). Amino alcohols lb, Ic andlHa 
were esterified with decanoyl chloride26 in chloroform (method C, see ref.2) to esters 
VIb, Vic and Vila which were purified by crystallization of the dimaleates. These 
esters are potential depot neuroleptics, the protracted effect of which is based on the 
fact that on intramuscular injection of their solutions in vegetable oils they are 
only slowly resorbed and the effective amine alcohol is liberated only then by serum 
and tissue hydrolases. A new type of potential neuroleptics prepared were the cyclo-
dodecanone enol-ethers Villa and IXc (for analogy see the series of steroid hormo-
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nes27). They, too, are sufficiently lipophilic and suitable for intramuscular application 
in the form of oil solutions. As enol-ethers they are readily hydrolyzed in acid solu-
tions when the active amino alcohols should be released. The preparat ion of these 
enol-ethers was effected by heating amino alcohols1 '2 la and lie with cyclododecanone 
dimethyl acetal2 8 in toluene in the presence of p-toluenesulfonic acid (method D, see 
ref.27); the crude bases obtained were purified by crystallization of the maleates. 

In analogy to an earlier work 1 5 we oxidized la and Ic. On oxidation of the methane-
sulfonate of la (ref .1 , 2) with excess hydrogen peroxide in an aqueous solution at room 
temperature sulfoxide X was obtained. Oxidation of the base of la (ref.1) with 
an equivalent of hydrogen peroxide in ethanol gave rise to N-oxide XIa. Compound 
Ic was oxidized in the form of hydrochloride with potassium bromate and bromide 
in acetic acid; the 8-(methanesulfinyl)compound Id was obtained. Oxidation of base 
Ic with 2 equivalents of hydrogen peroxide in boiling ethanol yielded a product 
which, according to polarography and IR spsctra, has the structure of XId. 

Heating of 8-ch lorodibenzo[b , / ] th iep in-10( l l / / ) -one 2 2 with mono-4-toluene-
sulfonate of l-(2-hydroxyethyl)piperazine to 190°C in vacuo (method E; see ref .2 9) 
yielded 70% of enamine XII a which had been prepared by a different method earl ier3 0 . 
In analogy, 8-methylthiodibenzo[b, / ] thiepin-10(l l # ) - o n e 2 3 and mono-p-toluene-
sulfonate of l-(3-hydroxypropyl)piperazine3 1 yielded 75% of enamine XIIIc. The 
same compound was prepared by a reaction of the ketone named with l-(3-hydroxy-
propyl)piperazine in boiling benzene in the presence of t i tanium tetrachloride (me-
thod3 0 '3 2) . Oxidation of enamine Xlla with an equivalent of hydrogen peroxide 
in ethanol resulted in enamine N-oxide XIV. Some other enamine N-oxides of the 
series were described before in a patent application3 3 . Enamine XIIIc was reduced 
in two ways to the dihydro derivative l i e ; whereas reduction with zinc in acetic acid 
(method3 4 '3 5) gives a satisfactory yield and represents a realistic alternative to pre-
vious oxyprothepin preparation (He), the result of reduction with diborane (sodium 
borohydride and acetic acid in te t rahydrofuran (method 3 6 ) is not satisfactory and 
the method appears as preparatively unsuitable. 

When prepar ing l i e in the usual subs t i tu t ion m a n n e r 1 the k n o w n el iminat ion p r o d u c t 2 3 

(XVI) was accompan ied by a small a m o u n t of a n o t h e r neut ra l c o m p o u n d with a high mel t ing 
point which, on the basis of analysis, was assigned the possible s t ruc ture of XV (for an a n a l o g o u s 
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compound in the 8-unsubsti tuted series see 3 7) . The structure is taken into consideration in spite 
of the fact that the mass spectrum contains as the highest ion that of mje 256, i.e. approximately 
half of the molecule, C 1 5 H 1 2 S 2 . The composit ion is satisfied by the mentioned 2-methylthiodi-
benzo[6 , / ] th iep in 2 3 {XVI) which is clearly distinct f r o m the substance now isolated. The dis-
crepancy is possibly explained by the extreme stability of the ion mje 256 (result of the high 
conjugat ion) and by the instability of the ion of XV. The ion of mje 256 is thus considered a frag-
ment of compound XV. Structure XV is obviously only a suggestion; the insolubility of the com-
pound in c o m m o n solvents prevented its fur ther study by J H - N M R spectroscopy. 

All the bases prepared here and their salts are summarized with the usual experi-
mental data in Table I. The experimental section contains examples of preparations 
by methods A — E and descriptions of those preparations which cannot be included 
under the general methods. 

Table II contains the results of orientation pharmacological screening of the compounds 
prepared which were applied in the f o r m of the above salts intravenously (or i.p. in the catalepsy 
test) or per os, the values shown referring to the bases. Besides values of acute toxicity for mice 
( L D 5 0 ) the table shows the mean effective dose ( E D 5 0 ) bringing about disturbance of motor 
coordinat ion in mice using the rotat ing-rod test (the criterion of central depressant action) and final-
ly the mean effective doses ( E D 5 0 ) in the catalepsy test in rats (criterion of neuroleptic action) 
(on the methods used more details in3) . The table includes oc toc lo thepin 2 2 and chlorpromazine 
as s tandards and, of previously described compounds , noroxyc lo thep in 1 ' 2 ( /a) (including novel 
da ta on its p.o. application), oxyclo thepin 1 ' 2 ( I la ) (including novel da ta on p.o. application 
of its dimethanesulfonate; the previously reported relatively low cataleptic activity1 of p.o. 
applied maleate was apparently due to the low solubility and incomplete resorpt ion of the salt), 
oxyprothepin (lie) as another s tandard and finally oxyclothepin N-ox ide 1 5 (Ila— N O ) (including 
novel data on activity on p.o., application). 
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TABLE I 

Piperazine Derivatives and Their Salts 

Compound" M p °C 
(Method / ( s o l y ; n t ) 

yield, %) 

Formula 
(mol.wt.) 

Calculated/Found 

% C % H % N % S % CI 

Ia-2 M 152-153 C 2 8 H 3 1 C I N 2 O 9 S 55-40 5-15 4-61 5-28 5-84 

(A/mU2 (acetone-ethanol) (607-1) 55-40 516 4-31 5-51 6-00 

lb 128-130 68-07 7-07 7-56 8-66 — 

(Aimb (benzene-light (370-5) 68-06 6-97 7-45 8-78 — 

petroleum) 

lb-2 MSC 210-212 C 2 3 H 3 5 N 2 ° 8 - 5 S 3 48-32 6-17 4-90 16-82 — 

(95% ethanol-ether) (571-7) 48-51 6-12 4-73 16-47 — 

Ic 103—104d C 2 i H 2 6 N 2 O S 2 65-25 6-78 7-25 16-58 — 

(A/50) (acetone) (386-6) 64-94 6-98 7-11 16-34 -

Ic-2 MS 209-211 C 2 3 H 3 4 N 2 O 7 S 4 47-73 5-92 4-84 22-16 — 

(ethanol) (578-8) 47-85 6-39 4-82 22-19 — 

Id-2 HCLE 166-170 C 2 1 H 3 0 C , 2 N 2 ° 3 S 2 51-10 613 5-68 13-00 14-37 
b (wet ethanol-ether) (493-5) 51-13 5-98 5-46 13-21 13-89 

Id-2 HCLC 192-197 C 2 1 H 2 9 C I 2 N 2 O 2 . 5 S 2 52-06 603 5-78 13-24 14-64 
(aqueous ethanol) (484-5) 52-45 6-03 5-97 13-25 14-77 

Ilia 153 — 154-̂  C 2 1 H 2 5 C I N 2 O S 64-84 6-48 7-20 8-24 9-12 

(A/43) (ethanol) (388-9) 64-94 6-66 7-00 8-18 8-94 

Ilia-2 MSE 201-203 C 2 3 H 3 5 C 1 N 2 ° 8 S 3 46-10 5-89 4-64 16-06 5-92 
(ethanol-ether) (599-2) 46-66 5-85 4-78 16-04 6-18 

IVa-2 M 147-148 C 3 0 H 3 5 C I N 2 O 9 S 56-73 5-56 4-41 5-05 5-58 
b (ethanol) (635-1) 56-55 5-82 4-57 5-28 5-62 

Vag 8 8 - 9 0 C 2 4 H 2 8 C I N 2 O 2 S 64-92 6-36 6-30 7-22 7-99 
(B/92)b (benzene) (444-0) 64-57 6-31 5-94 711 8-15 

Va-Mc 129-131 C 2 5 H 3 0 C I N 2 O 6 . 5 S 56-65 5-71 5-28 6-05 6-69 
(wet acetone-ether) (530-0) 56-52 5-64 4-96 5-95 6-53 

Vc9 8 5 - 8 7 * C 2 5 H 3 1 N 2 ° 2 S 2 65-90 6-86 6-15 1407 — 

(5/55) (benzene-light (455-6) 65-68 6-95 6-16 14-32 — 

petroleum) 

Vc- M 149-151 C 2 6 H 3 2 N 2 ° 6 S 2 58-62 6-06 5-26 12-04 — 

(ethanol) (532-6) 58-60 6-21 5-15 12-26 — 

Vlb-2 M 123-125 C 3 9 H 5 2 N 2 ° 1 1 S 61-89 6-92 3-70 4-24 — 

(C/ 63) (acetone) (756-9) 61-19 6-85 3 91 4-58 -

KFC-M 128-131 C 3 5 H 4 8 N 2 ° 6 S 2 63-99 7-37 4-27 9-76 — 

(C/75)b (aqueous acetone) (656-9) 64-21 7-78 4-12 9-96 — 
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T A B L E I 

(Continued) 

Compound" 
(Method / 
yield, %) 

M.p., °C Formula Calculated/Found Compound" 
(Method / 
yield, %) 

(solvent) (mol.wt.) 
% c % H % N % s %C1 

Vila- 2M 1 5 7 - 1 6 0 c 3 9 h 5 1 c i n 2 o 1 0 s 60-41 6-63 3-61 4-14 4-57 
(C/ 80) (acetone) (775-3) 60-38 6-90 3-61 4-14 4-44 

Villa-2 M 1 3 6 - 1 3 7 C 4 0 H 5 1 C l N 2 O 9 S 62-28 6-66 3-63 4-16 4-60 
(Dj 87)b (ethanol-ether) (771-3) 61-85 6-37 3-78 4-51 5-13 

Villa-M 1 2 0 - 1 2 2 c 3 6 h 4 7 c i n 2 o 5 s 65-98 7-23 4-28 4-89 5-41 
(ethanol-ether) (655-3) 65-94 7-48 4-38 4-96 5-70 

/Xc-M c 109-112' ' C38H53N2°5-5S2 66-15 7-74 4-06 — 

{Dj 90) (ethanol-ether) (689-9) 65-98 7-76 4-32 — -

X-M 167 c 2 4 h 2 v c i n 2 o 6 s 56-85 5-37 5-53 6-32 6-99 
b (ethanol-ether) (507-0) 56-94 5-44 5-54 6-37 6-88 

XIa 1 8 7 - 1 9 0 C 2 0 H 2 3 C l N 2 O 2 S 61-45 5-93 7-16 8-21 9-07 
b (acetone) (390-9) 61-29 6-20 7-11 8-34 9-24 

XIa-2 HCl c 1 4 9 - 1 5 2 C20H26C'3N2O2.5S 50-80 5-54 5-92 6-78 — 

(wet ethanol-ether) (472-8) 50-62 5-26 5-67 6-72 -

XW-2 HCI c 1 6 8 - 1 7 1 c 2 1 h 2 9 c i 2 n 2 o 3 . 5 s 2 50-39 5-84 5-59 12-82 14-17 
b (wet ethanol) (500-5) 50-45 6-09 5-54 12-80 14-08 

Xlla9 93 —95 J c 2 3 h 2 4 c i n 2 o s 67-05 5-87 6-80 7-78 8-61 
(E/ 69) (benzene-light 

petroleum) 
(412-0) 66-63 6-43 6-88 7-85 8-78 

X//C-M 196 (decomp.) c 2 4 h 2 5 c i n 2 o 5 s 58-95 5-15 5-73 6-56 7-25 
(ethanol) (489-0) 58-85 5-41 6-01 6-42 7-21 

XIIIc 1 0 9 - 1 1 0 66-29 6-58 7-03 16-09 -

b (ethanol) (398-6) 66-33 6-91 6-72 16-16 -

XIIIck 9 6 - 1 0 0 ^-"23^29^2^1-5^2 65-51 6-93 6-64 15-21 -

(Ej15)b (ethanol) (421-6) 65-52 6-89 6-65 15-10 -

XIIIc- M 1 3 2 - 1 3 4 C26H30N2°5 S2 60-67 5-88 5-44 12-46 -

(ethanol) (514-6) 60-61 5-94 5-44 12-32 — 

XIV 1 9 4 - 1 9 6 C 2 0 H 2 1 C l N 2 O 2 S 61-76 5-44 7-20 8-24 9-12 
b (acetone) (388-9) 61-66 5-71 7-05 8-21 9-30 

XIV-2 HCl m 1 2 5 - 1 3 0 C20H27CI3N2O4S 48-25 5-46 5-63 
(wet ethanol) (497-9) 48-74 5-45 6 1 6 

Z / F - M S 1 8 1 - 1 8 3 c 2 1 h 2 5 c i n 2 o 5 s 2 52-00 5-20 5-78 13-22 7-31 

(ethanol) (485-0) 5209 5-68 5-70 13-14 7-19 
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The results shown in Table II permit to draw some conclusions on the structure-
-activity relationships in this group of compounds: 

a) All the new amino alcohols, unless S- or N-oxidized, i.e. Ib, Ic, Ilia, IVa,Va, Vc, 
are highly effective neuroleptics which, in comparison with octoclothepin, display 
parenterally rather a cataleptic than a sedative activity. Compounds Ib, Ic, Ilia and 
IVa are 2 — 6 times more effective cataleptically than octoclothepin, being 1-5 —3-5 
times less effective as depressants. The same relationship is observed upon parenteral 
application in the trio of noroxyclothepin (la), oxyclothepin (I I a) and oxyprothepin 
(lie), on the one hand, and octoclothepin, on the other. In comparison with octo-
clothepin, these amino alcohols thus display parenterally a clear dissociation between 
the two types of effect, in favour of the cataleptic one. This dissociation is obscured 
upon oral application, as shown by comparing the effects of la, Ila and lie with 
octoclothepin; cataleptically, all the four compounds are identically effective while 
the amino alcohols are only 1-5 — 2 times weaker depressants than octoclothepin. 
Aminodiols Va and Vc which were applied only parenterally are nearly equivalent 
in the catalepsy test to octoclethepin and they are 4 — 5 times weaker as depressants. 
From the point of view of neuroleptic activity in the present series, we reported 
earlier1 on the favourable effect of 2-hydroxyethyl, 3-hydroxypropyl, 3-hydroxybutyl 
and 4-hydroxybutyl as N-substituents; these are now joined by 2-hydroxypropyl, 
3-hydroxy-2-methylpropyl and 2,3-dihydroxypropyl. 

Explanation to table I 

a M maleate, MS methanesulfonate, HC1 hydrochloride. h See Experimental. c Hemihydrate. 
d IR spectrum: 762, 817, 860 (4 and 2 adjacent and solitary Ar—H), 1060 (CH 2 OH) , 3420 c m - 1 

(OH); ' H - N M R spectrum: d 7-70 (mcs, / = 2-5 Hz, 1 H, aromatic 9-H), 7-50 (d, J = 9 0 Hz, 
1 H, aromatic 6-H), 7 06 (mcd, J = 9 0; 2-5 Hz, 1 H, aromatic 7-H), 7 -20 -7 -60 (m, 4 H, re-
maining aromatic protons), 3-00—4-05 (m, 3 H, A r C H 2 C H A r ) , 3-66 (t, / = 6-0 Hz, 2 H, 
CH20), C. 2-60 (m, 11 H, 5 N C H 2 and OH), 2-46 (s, 3 H, SCH 3 ) . e M o n o h y d r a t e . 1 I R spectrum: 
770, 813, 837, 860, 880 (4 and 2 adjacent and solitary Ar—H), 1115 (CHOH), 1465, 1 558, 1585 
(Ar), 3420 c m " 1 (OH). 9 Solvate with one-half molecule of benzene. h 1 H - N M R spectrum: 
<5 6-90-7-70 (m, aromatic protons), 3 0 0 - 4 - 0 0 (m, 4 H, A r C H 2 C H A r and CH—O), 3-09 (bs, 
2 H, 2 OH), 2 - 5 0 - 2 6 4 (m, 12 H, 5 N C H 2 and C H 2 0 ) , 2-44 (s, 3 H, S C H 3 ) . ; IR spectrum (Nujol): 
754, 820, 875 (4 and 2 adjacent and solitary Ar—H), 1 117, 1 354 (COOH), 1570, 1610 (Ar, 
COO ), 1695 c m " 1 (COOH of maleic acid); 1 H - N M R spectrum: d 6 - 8 0 - 7-50 (m, 7 H, aromatic 
Protons), 6-25 (s, 2 H, C H = C H of maleic acid), 4-25 (t, C H = C in a ring), 2-36 (s, 3 H, SCH 3 ) , 
1-70 - 4-00 (m, A r C H 2 C H A r , 4 N C H 2 of piperazine and 3 C H 2 of propane chain), 1-29 (bs, 
20 H, 10CH 2 in a ring). j 1 H - N M R spectrum: S 7-10—7-70 (m, 7 H, aromatic protons), 7-23 

(s> C 6H 6 ) , 6-33 (s, 1 H, A r C H = C ) , 3-61 (t, J = 6 0 Hz, 2 H, N C H 2 in a ring), 2-76 (s, after 
° 2 0 disappears, 1 H, OH), 2-98 (t, 4 H, C H 2 N 1 C H 2 of piperazine), 2-61 (m, 6 H, C H 2 N 4 C H 2 
o f piperazine and C H 2 0 ) ; pa ten t 3 0 reports for a nonsolvated base prepared by the TiCl^ 
method, a m.p. of 1 3 8 - 139°C and for the maleate a m.p. of 1 9 6 - 198°C. k Solvate with one-half 
molecule of ethanol. m Dihydrate. 
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b) S-Oxidation in the 8-substituent (comparison of Ic and Id) and in position 5 
(comparison of la and X) results in a drop of cataleptic and depressant activity 
by about an order of magnitude. 

c) N-Oxidation of la to XIa is accompanied by a drop of depressant activity 
to about one-fourth while the cataleptic activity is preserved (especially on oral 
application). The N-oxidation of Id to Xld is accompanied by a remarkable doubling 
of activity in both directions, together with a decrease of toxicity to one-half. With the 
previously compared Ila and its N-oxide15 the N-oxidation is associated, upon 
parenteral application, with a drop of depressant activity to 10% and of cataleptic 
activity to 50%; this was interpreted as a significant dissociation of both types of effect 
in the N-oxide of Ila as compared with octoclothepin in favour of cataleptic acivity. 
The newly reported data on activity on p.o. application obscure somewhat this 
dissociation; compound Ila and its N-oxide are practically equally effective as de-
pressants and cataleptics. 

d) Enamine N-oxide XIV surpasses in the catalepsy test all the previously tested 
compounds of the 10-piperazinodibenzo[fr,/]thiepin series. Depending on the way 
of administration, it is 15 — 30 times more effective in this test than octoclothepin; 
if applied i.v., it is 10 times weaker as depressant, if applied p.o. it is about equally 
effective. At any rate, it is a compound with a high degree of dissociation of the two 
types of effect in favour of the cataleptic effect. Its disadvantage lies in its instability 
in aqueous solutions; the methanesulfonate solution remains clear for only about 
1 h, then becomes turbid due to precipitating 8-chlorodibenzo[fr,/]thiepin-10(llff)-
-one. 

Ester Vila was evaluated as a depot neuroleptic using the test of apomorphine 
chewing and agitation in rats3. On intramuscular application of 25 mg/kg in the 
form of a 2-5% solution in sunflower oil the reaction to apomorphine is blocked 
for about 1 week. The effect slowly disappears during the subsequent week. As the 
same dose of fluphenazine oenanthate (for references see2) blocks apomorphine effects 
for 3 weeks, the ester Vila appears to have only a relatively brief action. 

Similarly, enol-ether Villa was applied to rats in an intramuscular dose of 25 mg/kg 
in the form of a 2-5% solution in sunflower oil and the intensity and duration of its 
antiapomorphine effect was examined (1-25 mg/kg apomorphine was applied i.v. 
24 h after the neuroleptic which was repeated in daily intervals for 5 days). After 
24 h since the application of Villa its significant antiapomorphine effect was observed 
which is more pronounced toward chewing than toward agitation (this suggests 
a relatively lower depressant action while the neuroleptic effect is preserved). At 
further time intervals the effect of the compound ceased to be apparent. On the other 
hand, the bases of octoclothepin22 and oxyprothepin (lie) at the same dose and in the 
same arrangement blocked the effects of apomorphine even four days after applica-
tion. The enol-ether Villa thus does not have the character of a depot neuroleptic. 
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The compounds prepared were tested for antimicrobial activity in vitro (Dr J. Turinova, 
Dr A. Capek); Table III shows the minimum inhibitory concentrations toward several typical 
microorganisms. The antimicrobial spectrum of Ha is rather broad while practically all the com-
pounds tested are active against cocci and mycobacteria. 

EXPERIMENTAL 

The melting points of analytical preparations were determined in Kofler's block and are not 
corrected; the samples were dried in vacuo at about 0-5 Torr over P 2 O s at room temperature 
or at a suitably raised temperature (not more than 100°C). The UV spectra (in methanol) were 
recorded in a Unicam SP 700 spectrophotometer, the IR spectra (in KBr unless stated otherwise) 
in an Infrascan (Hilger and Watts) or a Unicam SP 200G spectrophotometer. The 1 H - N M R 
spectra (in CDC13) were obtained in a ZKR 60 (Zeiss, Jena) spectrometer, the mass spectrum 
in a MS 902 (AEI) mass spectrometer. The homogeneity of the compounds was checked by thin-
-layer chromatography on silica gel or alumina. The analyses of all the bases prepared and 
of their salts are summarized in Table I. 

10-[4-(2-Hydroxyethyl)piperazino]-8-methoxy-10,ll-dihydrodibenzo[6,/]thiepin (lb) 
(Method A) 

A mixture of 7-3 g 10-chloro-8-methoxy-10,l l-dihydrodibenzo[6,/] thiepin2 3 , 20 ml l-(2-hydroxy-
ethyl)piperazine and 20 ml chloroform was refluxed for 6 h, diluted with 250 ml benzene and 
washed with water. The benzene solution was shaken with excess 5% hydrochloric acid, the pre-
cipitated solid hydrochloride was filtered, added to the acid aqueous phase of the filtrate, the 
suspension was made alkaline with 20% NaOH and the base was isolated by extraction with 
benzene: 8-6 g (88%), m.p. 128—130°C (benzene-light petroleum). IR spectrum: 758, 814, 873 
(4 and 2 adjacent and solitary Ar—H), 1004 (CH 2OH), 1230 (Ar—O—R), 1595 (Ar), 2760 c m - 1 

(N—CH2). 1 H - N M R spectrum: d 6-90—7-50 (m, 6 H, aromatic protons in positions 1,2,3,4,6,9), 
6-56 (mcd, J = 9-0; 3-0 Hz, 1 H, aromatic 7-H), 3 0 0 - 4 00 (m, 3 H, ArCH 2 CHAr) , 3-65 (s, 3 H, 
OCH3), 3-55 (t, J = 6-0 Hz, 2 H, C H 2 0 ) , c. 2-55 (m, 11 H, 5 N C H 2 and OH). Neutralization 
of the base with methanesulfonic acid in a mixture of 95% ethanol and ether yielded the dimethane-
sulfonate which crystallizes as hemihydrate and melts at 210—212°C. 

8-Chloro-10-[4-(3-hydroxy-2-methylpropyl)piperazino]-10,ll-dihydrodibenzo[6,/]thiepin (IVa) 

Anhydrous N a 2 C 0 3 (10 g) was added to a solution of 13-25 g 8-chloro-10-piperazino-10,l 1-di-
hydrodibenzo^/Jthiepin1 in 120 ml benzene which was followed by a dropwise addition of a solu-
tion of 7-25 g 2-(ethoxycarbonyl)propionyl chloride25 (b.p. 75 —83°C/20 Torr) in 30 ml benzene. 
The mixture was stirred at room temperature for 3 h, filtered after standing overnight, washed 
with benzene and the filtrate was evaporated. The residue (18-8 g) was dissolved in 120 ml ether 
and the solution was added dropwise to 18-8 g LiAlH4 in 120 ml ether. The mixture was refluxed 
for 7 h, left to stand overnight, decomposed under external cooling by gradually adding 20 ml 
water, 20 ml 15% NaOH and 60 ml water. The precipitate was filtered and washed with ether. 
The filtrate was dried with K 2 C 0 3 and evaporated. A total of 11-2 g (69%) oily base was obtained 
which was neutralized with maleic acid in ethanol and thus converted to dimaletate, melting 
at 147— 148°C. 

Col l ec t ion C z e c h o s l o v . C h e m . C o m m u n . [ V o l . 41] [1976] 



452 Jilek, Cervena, Kopicova, Sindelar, Svatek, Metysova, DIabac, Pomykacek, Protiva: 

TABLE II 

Pharmacological Properties of the Prepared Compounds (mg/kg) 

Code No Admini- A c u t e R o t a t i n g Catalepsy6 

Compound V U F B stration t o x i c i t y r o d E D 5 0 
L D 5 0 E D 5 0

 5 0 

la- M c 6-699 i.v. 30 0-21 0-85 

7fl-MSc 9-501 p.o. 315 3-7 4-4 

lb-2 MS 10044 i.v. 38 0-088 0-54 

lc-2 M > 10-045 i.v. 52 0-20 0-40 

Id-2 HC1 10-053 i.v. 28-5 1-2 6-7 

IIa-2 MSJ 8-387 i.v. 49 0-18 1-0 
p.o. 135 3-3 4-5 

/ /c-MS e 8-334 i.v. 44 0 1 1 0-62 
p.o. 68 4-6 3-3 

Ilia-2 MS 10-048 i.v. 53 0 1 5 1-2 

IVa-2 M 10-078 i.v. 69 0-113 0-68 

Va-M S'-474 i.v. 47 0-23 2-5 

Vc-U 9 987 i.v. 45 0-33 3-2 

X-M 10C47 i.v. 56 1-4 8-4 

XIa-2 HC1 10 046 i.v. 94 0-85 1-6 
p.o. — 11-5 5-0 

/ / a - N O - 2 HC1 8 733 i.v. 80 2-1 2-0 
p.o. - 4-8 5-4 

XId-2 HCI 10-082 i.v. 64 0-7 3-1 

XIIIc-M 12 254 p.o. 250 3-1 1-4 

XIV- MS 10 513 i.v. — 0-62 0-077 
p.o. - 1-4 0-31 

OCT 7 
— i.v. 46-3 0-06 2-4 

p.o. 78-0 2-2 4-3 

CPZ 9 
— i.v. 52-2 0-585 8-6 

p.o. 198 8-2 160 

a M maleate, MS methanesulfonate, HC1 hydrochloride, NO N-Oxide. b When i.v. is indicated, 
i.p. application was used for the catalepsy test. c Noroxyclothepin. d Oxyclothepin. e Oxyprothe-
pin. * Octoclothepin; parenterally as methanesulfonate, orally as maleate. 9 Chlorpromazine 
(hydrochloride). 
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T A B L E I I I 

Antimicrobial Activi ty of P repa red C o m p o u n d s in vitro ( | ig /ml) 

M i c r o o r g a n i s m 6 

C o m p o u n d " C o d e N o 
V U F B -

la-M 6-699 50 50 100 12-5 — — 

Ib-2 M S 1 0 0 4 4 - - - 50 - -

Ic-2 M S 10-045 25 25 - 12-5 - -

IIa-2 MS C 8-387 50 50 50 12-5 125 125 

Ilia-2 M S 10-048 50 50 - 25 - -

Va-M 9-474 25 25 - 3-1 - 125 

Vc- M 9-987 25 25 - 12-5 - -

IXc-Md 10-529 50 50 - 50 100 50 

X-M 10-047 - - - 50 - • -

XIa-2 HC1 10-046 — — _ 50 — — 

" M maleate, M S me thanesu l fona te , HC1 hydroch lor ide . b 1 Streptococcus $-haematicus, 2 Staphy-
lococcus pyogenes aureus, 3 Klebsiella pneumoniae, 4 Mycobacterium tuberculosis H37R.V, 5 Sac-
charomyces pasterianus, 6 Trichophyton mentagrophytes. c T h e c o m p o u n d is effective t oward 
other mic roorgan i sms at the m i n i m u m concen t ra t ions s h o w n in ng /ml : Pseudomonas aeruginosa, 
100; Escherichia coli, 100; Salmonella typhi abdominalis, 100; Proteus vulgaris, 50. d T h e c o m -
pound is effective t o w a r d o ther mic roorgan i sms at the m i n i m u m concen t ra t ions s h o w n in (ig/ml: 
Streptococcus faecalis, 50; Candida albicans, 100; Aspergillus niger, 100. 

8 -Chloro-10- [4 - (2 ,3 -d ihydroxypropy l )p ipe raz ino] -10 , l l -d ihydrod ibenzo[6 , / ] th iep in (Va) 
(Method B ) 

3-Chloropropane- l ,2-d io l (5-1 g) a n d 3-1 g powdery K O H were a d d e d to a so lu t ion of 6-1 g 
8 - c h l o r o - 1 0 - p i p e r a z i n o - 1 0 , l l - d i h y d r o d i b e n z o ^ / J t h i e p i n 1 in 25 ml d i m e t h y l f o r m a m i d e a n d the 
mixture was refluxed fo r 10 h at 100°C. Af t e r cooling, it was di luted with 250 ml benzene, filtered 
and the f i l t rate was washed with water . A f t e r drying wi th K 2 C 0 3 , benzene was evapora t ed . 
The residue crystallized o n mixing with 7-5 ml benzene a n d 15 ml light pe t ro leum; 6-8 g (92%) 
base, m.p. 88 —90°C (benzene). Accord ing to analysis, we are deal ing here with a solvate with 
1/2 molecule of benzene. I R spec t rum (Nujo l ) : 680 (Ar—CI) , 758, 828, 860 (4 a n d 2 ad jacen t 
and solitary A r — H ) , 1005 and 1045 ( C H 2 O H ) , 1 110, 1 130, 1 155 ( C H O H ) , 3 2 4 0 c m " 1 ( O H ) . 
J H - N M R spec t rum: d 7 - 0 0 - 7 - 8 0 (m, 7 H , a roma t i c p ro tons ) , 7-40 (s, C 6 H 6 ) , 3-00—4-00 (m, 
6 H , A r C H 2 C H A r and 0 C H C H 2 0 ) , 3 1 5 (s, 2 H , 2 O H ) , 2-60 (m, 10 H , 5 N C H 2 ) . Neut ra l i za -
tion with maleic acid in ace tone yields malea te which crystallizes f r o m a mix ture of wet ace tone 
and ether, as hemihydra t e , m.p . 1 2 9 - 131°C. 
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10-[4-(2-Decanoyloxyethyl)piperazino]-8-(methylthio)-10,ll-dihydrodibenzo[6,/]thiepin (Vic) 
(Method C) 

Decanoyl chloride26 (13-4) g) was added to a solution of 11-6 g Ic (Table I) in 80 ml chloroform 
and the mixture was left at room temperature overnight. Then 80 ml chloroform was added 
and the mixture was quickly washed with ice-cold 5% NaOH and with water. After drying with 
K 2 C 0 3 , it was evaporated and the inhomogeneous residue was chromatographed on a column 
of 400 g neutral alumina (activity II). Benzene eluted 12-3 g (75%) of an almost homogeneous 
ester base. Neutralization with maleic acid in acetone yielded the maleate which was purified 
by crystallization from aqueous acetone, m.p. 128—131°C. Decomposition of the pure salt 
with NH 4 OH and extraction with ether yielded the pure base which was used for recording the 
spectra and for preparation of solution in sunflower oil for pharmacological testing. IR spectrum 
(CHCI3): 1 157, 1730 (COOR), 1575 (Ar), 2710 c m " 1 (N—CH2) . 1 H-NMR spectrum: <5 7-50 
(mcs, J = 3 0 Hz, 1 H, aromatic 9-H), 6-70—7-40 (m, 6 H, remaining aromatic protons), 4-13 
(t, J = 6-0 Hz, 2 H, C H 2 0 ) , 3 -00 -4 -00 (m, 3 H, ArCH,CHAr), c. 2-55 (m, 10 H, 5 NCH2), 
2-35 (s, 3 H, SCH 3) , C. 2-25 (2 H, COCH2) , 1-26 (bs, 14 H, 7 CH2 in the chain), 0-85 (t, 3 H, 
C - C H 3 ) . 

8-Chloro-10-[4-(2-cycIododecenyloxyethyI)piperazino]-10,l l-dihydrodibenzo[6,/]thiepin 
(Villa) (Method D) 

/7-Toluenesulfonic acid (1-8 g) and 4-5 g cyclododecanone dimethyl acetal2 8 (b.p. 86 —90°C/1 
Torr) were added to a mixture of 3-84 g la (ref.1) in 500 ml toluene. Wet toluene was distilled 
from the mixture over a period of 10 h, being continuously replaced with anhydrous toluene, 
a total of 2 liters being thus substituted. After cooling, the toluene solution was washed with 5% 
NH 4 OH and water, dried with K 2 C 0 3 and evaporated. The residue was dissolved in benzene 
and chromatographed on a column of 210 g alumina (activity II). After removing a small frac-
tion of the least polar admixture, benzene eluted 4-7 g (87%) base which was neutralized by maleic 
acid in a mixture of ethanol and ether and thus converted to the dimaleate (m.p. 136—137°C) 
or to the monomaleate (m.p. 120—122°C), which was used for NMR spectrometry: (5 7-55 (mcs, 
J = 2-0 Hz, 1 H, aromatic 9-H), 6-90 — 7-50 (m, 6 H, remaining aromatic protons), 6-39 (s, 2 H, 
C H = C H of maleic acid), 4-30 (t, J = 7-5 Hz, 1 H, C = C H in a ring), 3 -00 -4 -00 (m, 3 H, ArCH2. 
.CHAr), 2 -00 -3 -50 (m, 5 NCH2 and C H 2 0 ) , 1-30 (bs, 20 H, 10 CH 2 in a ring). The base released 
from the salts with NH 4 OH was isolated by extraction with ether and used both for pharmaco-
logical tests and for obtaining the IR spectrum (CHC13): 826, 872 (Ar—H), 1049 and 1246 
( C = C — O — R ) , 1657 c m " 1 ( C = C ) . 

8-Chloro-10-[4-(2-hydroxyethyl)piperazino]-10,l l-dihydrodibenzo[6,/]thiepin 5-Oxide (X) 

A mixture of 11-5 g base1 la and 3-24 g methanesulfonic acid was dissolved in 120 ml warm water, 
the solution was combined with 90 ml 27% H 2 0 2 and the mixture was left for 24 h at room 
temperature. After filtration with charcoal, the solution was made alkaline with NH 4OH and 
the released base was isolated by extraction with benzene; 6-4 g (54%) oil. Neutralization with 
maleic acid in a mixture of ethanol and ether yielded the maleate, m.p. 167°C. 

8-Chloro-10-[4-(2-hydroxyethyl)piperazino]-10,ll-dihydrodibenzo[6,/]thiepin N4-Oxide 
(XIa) 

27% H 2 0 2 (7 ml) was added to a solution of 15-0 g base1 la in 85 ml 95% ethanol and the mixture 
was refluxed for 7 h. Excess H 2 0 > was removed by heating with a platinum foil for another hour. 
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After cooling, it was di luted with 50 ml water a n a e thano l was evapora t ed at r educed pressure. 
On s tanding in the ref r igera tor , 8-6 g (55%) a n h y d r o u s base crystall ized f r o m the a q u e o u s solu-
tion; this was purif ied fo r analysis by recrystal l izat ion f r o m acetone , m .p . 187— 190°C. I R spec-
trum: 768, 820, 892 (4 a n d 2 ad jacen t a n d sol i tary A r — H ) , 973 ( N — O ) 1063 ( C H 2 O H ) , 3440 
c m - 1 (OH) . 1 H - N M R spec t rum: S 7-75 (mcs, J = 2-5 Hz, 1 H , a r o m a t i c 9 -H) , 7-50 (d, J = 9-0 
Hz, 1 H, a r o m a t i c 6-H) , 7 1 5 (mcd, J = 9 0; 2-5 Hz, 1 H, a r o m a t i c 7-H), 7 - 2 0 - 7 - 6 5 (m, 4 H, 
remaining a r o m a t i c p ro tons ) , 4-15 (t, 2 H , C H 2 0 ) , 2-50 — 4-00 (m, 14 H, A r C H 2 C H A r , O H 
and 5 N C H 2 ) . T r e a t m e n t of the base in 95% e thano l with a n ether so lu t ion of hyd rogen chlor ide 
yields the d ihydroch lo r ide (hemihydra te ) mel t ing at 149— 152/C. 

10- [4- (2-Hydroxyethyl )p iperaz ino] -8- (methanesu l f iny l ) -10 , l l -d ihydrodibenzo[6 , / ] th iep in (Id) 

20% hydrochlor ic acid (20 ml) was a d d e d to a solut ion of 7-73 g Ic (Tab le I) in 60 ml acet ic acid, 
followed over 15 min by 45 ml l M - K B r 0 3 (100 ml of this solut ion con ta ins 20 g KBr) . T h e mix ture 
was stirred fo r 1 h at r o o m t empe ra tu r e and , a f te r s t and ing overnight , m a d e a lkal ine with N H 4 O H 
and the base isolated by extract ion with benzene; 7-69 g (95%) oil. Neut ra l iza t ion of the solut ion 
of the base in e thano l with a solut ion of hydrogen chlor ide in e ther and crystal l izat ion f r o m 
a mixture of wet e thano l and ether yielded the d ihydroch lo r ide m o n o h y d r a t e , mel t ing at 166 to 
170°C. P o l a r o g r a p h y in 0-5M-HC1 shows a single wave at —0-60 V against a sa tu ra ted calomel 
electrode, co r r e spond ing to reduct ion of the A r — S O — R group . I R spec t rum: 742, 754, 830 
(Ar—H), 1 050 (SO a n d C H 2 O H ) , 2480 ( N H + ), 3 380 c m - 1 (OH) . W h e n crystall izing the d ihydro-
chloride f r o m a q u e o u s e thanol , a c o n r p o u n d mel t ing at 192—197°C was ob ta ined , accord ing 
to analysis a hemihydra te . The possibili ty c a n n o t be excluded tha t we a re deal ing here with dif-
ferent mixtures of s tereoisomers , the existence of which is m a d e possible by the presence of t w o 
centres of a s y m m e t r y ( C ( 1 0 ) and the sul foxide S). 

10-[4-(2-Hydroxyethyl)piperazino]-8-(methanesulf inyl)-10, l l - d ihyd rod ibenzo [6 , / ] t h i ep in 
N 4 - O x i d e (XId) 

27% H 2 0 2 (2-5 ml) was added to a solut ion of 3-86 g Ic (Table I) in 20 ml e thano l a n d the mix-
ture was ref luxed fo r 3 h, hea ted fo r 1 h with a p l a t inum foil and then evapora t ed a t r educed 
pressure. A to ta l of 3-32 g (66%) del iquescent base was ob ta ined , which was neutra l ized with 
hydrogen ch lor ide in e thano l - e the r to yield a d ihydroch lor ide , crystallizing f r o m e thano l as 
hemihydrate , m.p . 168 —171°C. P o l a r o g r a p h y of the c o m p o u n d in 0-5M-HC1 exhibi ts t w o waves 
at - 0 - 2 7 a n d —0-60 V against a sa tu ra ted calomel electrode, the first co r r e spond ing to the r educ -
tion of N -oxide , the o ther to the reduc t ion of the A r — S O — R g r o u p (see the previous sulfoxide) . 
IR spectrum: 750, 767, 830 (Ar—H) , 965 (N—O), 1046 (S—O a n d C H 2 O H ) , 2480 ( N H + ), 
3380 c m - 1 (OH). 

10-[4-(3-Hydroxypropyl)p iperaz ino]-8-(methyI th io) -d ibenzo[6 , / ] th iepin (XIIIc) 

A. Method E: A mix tu re of 5-5 g 8 - (methy l th io )d ibenzo[6 , / ] th iep in-10( l l t f ) - o n e 2 3 , 8-6 g l - (3 -
-hydroxypropyl )p iperaz ine 3 1 and 10-3 g />-toIuenesulfonic acid was hea ted fo r 1 h to 180— 190°C 
at normal pressure a n d then fo r 3 h in w a t e r - p u m p vacuum. A f t e r cooling, t he melt was divided 
between 150 ml benzene a n d 150 ml 10% N H 4 O H . E v a p o r a t i o n of the benzene so lu t ion yielded 
8.1 g residue which is the mixture of the desired c o m p o u n d and of the s tar t ing ke tone . O n c h r o -
matography on a c o l u m n of 200 g neut ra l a lumina (activity II), e lu t ion with benzene yielded 
first 1-12 g s tar t ing ke tone and then, using benzene with 8% e thano l , 6-05 g (75%) h o m o g e n e o u s 
enamine XIIIc which crystallizes f r o m e thano l as a solvate with one-half molecule of e thano l , 
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m.p. 9 6 - 100°C. UV spectrum: Amax 225 nm (log £ 4-41), 265 nm (4-37), 275 nm (4-38), infl. 315 nm 
(3-96). IR spectrum: 756, 809, 884 (4 and 2 adjacent and solitary Ar—H), 1019 (CH 2 OH), 1 556, 
1 573, 1 606 (Ar), 3430 c m " 1 (OH). X H-NMR spectrum: d 7 -00-7 -60 (m, 7 H, aromatic protons), 
6-28 (s, 1 H , A r C H = C ) , 4.30 Cos, 1 H, OH), 3-74 ( t , J = 6-0 Hz, C H 2 0 ) , 3-70 (q, C H 2 0 of ethanol), 
3-00 (m, 4 H, C H 2 N 1 C H 2 of piperazine), 2-60 (m, 6 H, remaining 3 N C H 2 ) , 2-40 (s, 3 H, SCH3), 
1-72 (m, 2 H, middle CH 2 of the propanol residue), 1-20 (t, C H 3 of ethanol). In the usual proce-
dure, the base forms a maleate which crystallizes f rom ethanol and melts at 132— 134°C. 

B. By the TiCl4 method: l-(3-Hydroxypropyl)piperazine3 1 (39-7 g) was added to a solution 
of 15-0 g 8-(methylthio)dibenzo|>,/] thiepin-10(l l / / )-one2 3 in 130 ml benzene and then, under 
stirring for 15 min, this was followed by a dropwise addition of 8-5 g TiCl4 in 60 ml benzene. 
The mixture was refluxed under stirring for 30 h, cooled, decomposed with 25 ml saturated 
N a H C 0 3 and 200 ml water. After 2 h of stirring, the solid was filtered and washed with benzene 
and chloroform. The filtrate was separated, the organic phase was washed with water, dried 
with M g S 0 4 and evaporated. On crystallization after mixing with 20 ml light petroleum and 10 ml 
ethanol, the residue yielded 14-8 g product which was chromatographed on a column of 300 g 
alumina. Benzene eluted 7-4 g starting ketone, a mixture of benzene with 6% ethanol eluted 7-5 g 
enamine base (34% or 67% per conversion). This base crystallizes from a small volume of ethanol 
in the nonsolvated form and melts at 109—110°C. Its identity with the product according to A 
was demonstrated by recrystallization from a larger volume of ethanol when it is precipitated 
as an ethanol solvate melting at 96°C. 

8-Chloro-10-[4-(2-hydroxyethyI)piperazino]dibenzo[Z>,/]thiepin N4-Oxide (XIV) 

25% H 2 0 2 (1-8 g) was added to a solution of 5-10 g Xlla (with 0-5 C 6 H 6 ) (Table I) in 35 ml 
ethanol. The mixture was refluxed for 3 h, then heated for 1 h with a platinum foil, diluted with 
water and evaporated at reduced pressure. The residue crystallized f rom 10 ml acetone to 3-10 g 
(64%) anhydrous base melting at 194—196°C. IR spectrum: 768, 830, 873 (4 and 2 adjacent and 
solitary Ar—H), 935 (N—O), the absence of bands in the region of 1025—1060 suggests the 
absence of sulfoxide, 1105 (CH 2 OH) , 1615 (Ar), 2800 c m - 1 ( O H - O—N in a six-membered 
ring). N M R spectrum: S 7 -00-7 -80 (m, 7 H, aromatic protons), 6-48 (s, 1 H, A r C H = C ) , 5-85 
(bs, disappears after D 2 0 , 1 H, OH), 4-15 (t, 2 H, C H 2 0 ) , 2 -80 -4 -00 (m, 10 H, 5 NCH2). 
Neutralization of the base with hydrogen chloride in ethanol-ether gives rise to dihydrochloride 
dihydrate (m.p. 125— 130°C) which is poorly soluble in water and unstable even if solid. A some-
what greater stability was found in the conventionally prepared methanesulfonate (m.p. 181 to 
183°C), a 2% solution of which in water remains clear for 1 h; then it begins to get turbit due to the 
ketone formed by decomposition. 

10-[4-(3-Hydroxypropyl)piperazino]-8-(methylthio)-10,l l-dihydrodibenzo|6,/] thiepin (lie) 

A. Enamine XlIIc (3-0 g) was added to a stirred mixture of 50 ml acetic acid and 5-5 g powdery 
Zn at 100°C and the mixture was then refluxed for 2 h. After cooling, it was filtered and the filtrate 
was evaporated at reduced pressure. The residue was dissolved in 45 ml ethanol, 6 ml of a 35% 
solution of N a O H was added and the mixture was refluxed for 1 h. After evaporation in vacuo, 
the residue was divided between 100 ml water and 100 ml benzene and the benzene layer was 
shaken for 30 min with 70 ml 3M-HC1. The precipitated hydrochloride was filtered, suspended 
in water, made alkaline with N H 4 O H which released the base which was then isolated by extrac-
tion with benzene; 1 -90 g (63%) chromatographically homogeneous oil, the RF of which is identical 
with the Rf of an authentic sample1 of l ie. When dissolved in 3 ml benzene, it crystallizes on ad-
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dition of some light petroleum and melts at 94 —96°C. In mixture with the authentic product1 

it melts without depression. 

B. Acetic acid (6-1 ml) was added dropwise under stirring over a period of 45 min to a mixture 
of 20 ml tetrahydrofuran, 3-0 g enamine XIIIc and 0-9 g N a B H 4 at 30°C. The mixture was 
refluxed for 3 h, evaporated at reduced pressure, the residue was combined with 10 ml 2M-NaOH 
and the product was extracted with 100 ml benzene. The benzene solution was shaken for 25 min 
with 80 ml 3M-HC1, the precipitated hydrochloride was filtrated and converted to the base ac-
cording to A. A total of 0-55 g (18%) base lie was obtained, m.p. 94 —95°C, which is identical 
with the product according to A. 

C. When repeating the preparation of lie by a substitution reaction of 10-chIoro-8-(methyI-
thio)-10,l l-dihydrodibenzo[£,/]thiepin (130 g) with l-(3-hydroxypropyl)piperazine3 1 , there was 
obtained 74% base lie, and processing of the benzene solution f rom which the basic portion 
was removed by shaking with hydrochloric acid, gave 17 g oily mixture of neutral 
compounds. The mixture was dissolved by boiling in 25 ml cyclohexane and the solution was 
left to stand for several days in the refrigerator. The small amount of precipitated substance 
was filtered; 0-40 g, m.p. 221 —222°C (benzene). The compound is probably bis[8-(methylthio)-
-10,1 l-dihydrodibenzo[6,/]thiepin-10-yl] (XV) in spite of the fact that the mass spectrum ex-
hibits as the highest ion that of in/e 256, corresponding to an empirical formula of C 1 5 H , 2 S 2 . 
UV spectrum: Amax 263-5 nm (log e 4-27). IR spectrum (Nujol): 727, 744, 810, 813 c m - 1 (Ar—H). 
For C 3 0 H 2 6 S 4 (514-7) calculated: 69-99% C, 5-09% H, 24-91% S; found: 70-36% C, 4-86% H, 
24-49% S. The mother liquor of this substance was concentrated and crystallized f rom a mixture 
of benzene and light petroleum to yield 4-50 g 2-(methylthio)dibenzo[6,/]thiepin (XVI) melting 
at 89—91°C which is identical with the product prepared before 2 3 . 

The authors are indebted to Drs B. Kakac and J. Holubek (physico-chemical department of this 
institute) and to Dr M. Ryska, Institute of Macromolecular Chemistry, Czechoslovak Academy 
of Sciences, Prague, for measuring and interpretation of the NMR and mass spectra, to Mrs M. Hru-
bantova for technical cooperation with the preparation of some compounds and to Mr M. Cech, 
Mrs J. Komancova, Mr K. Havel, Mrs V. Smidovd, Mrs A. Slavikova, Mrs J. Hrdd and Mrs 
Z. Volkova (analytical department of this institute) for carrying out the analyses. 
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