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Acetylation of 8-chloro-10-pipeiazino-10,11-dihydrodibenzo[b, f]thiepin and subsequent reduc-
tion was used to prepare the N-ethyl homologue of octoclothepin (/7). The N-isopropyl analogue
11T was obtained from the same starting compound by alkylation with isopropyl p-toluenesulfonate.
Substitution reactions of 8,10-dichloro- and 10-chloro-8-methylthio-10,11-dihydrodibenzol[b, f]-
thiepin with 1-(tert-butyl)piperazine, 2-methylpiperazine and zrans-2,5-dimethylpiperazine resulted
in IV, IX, XII, XV and in the product of double alkylation X¥ 1. Compounds IX and XII were
converted via the N-formyl derivatives to the methyl homologues of methiothepin and octoclo-
thepin (X7 and X7V). Starting from 5,5-dimethyl-10,11-dihydro-5 H-dibenzo[b, f]silepin (XVIII)
the dimethylsilepin analogue of perathiepen (XVII) was synthesized. Of the compounds prepared,
only the N-substitution homologues of octoclothepin /I-IV display a high degree of neuroleptic
activity. All the three compounds are more potent than octoclothepin in the catalepsy test in
rats.

Octoclothepin, i.e. 8-chloro-10-(4-methylpiperazino)-10,11-dihydrodibenzo[ b, f |thie-
pin'-? (I) remains the prototype of sedatively and cataleptically highly effective
neuroleptics of the 10-piperazinodibenzo[b,f Jthiepin series; it resembles its 8-me-
thylthio analogue methiothepin®. In spite of the abundance of data on the N-substitu-
tion analogues of the two compounds*~!° and hence on the effect of replacing the
piperazine N*-methyl group by other substituents on activity there had been no infor-
mation on the effect of replacing this methyl with the nearest higher alkyls. We have
described some time ago!! the N-ethyl analogue of perathiepin, i.e. a compound
unsubstituted in position 8 but its pharmacological evaluation was restricted to tests
of central depressant activity (to bring about ataxia in mice a four-fold higher dose
was needed than with perathiepin) so that the information is only fragmentary.
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* Part XCVIII in the series Neurotropic and Psychotropic Agents; Part XCVII: This Journal
41, 936 (1976).
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Piperazine-Alkylated Homologues of Octoclothepin and Methiothepin 911

In the first section of this work the preparation and pharmacology of ethyl, iso-
propyl and tert-butyl analogues of octoclothepin (II —IV) are described.

S
\\
Z ¢
N NR
I, R = CH, III, R = CH(CH,;),
II, R = CH,CH, IV, R = C(CH,),

¥, R = COCHj,

In the preparation of the N-ethyl analogue of octoclothepin (II) we used the same
method as in the preparation of the N-ethyl analogue of perathiepin'!. Acetylation
of 8-chloro-10-piperazino-10,11-dihydrodibenzo[ b, f Jthiepin* with acetic anhydride
in acetic acid yielded the acetyl derivative V' which was reduced with lithium alu-
minium hydride in a mixture of tetrahydrofuran and ether. For preparing the N-iso-
propyl analogue III one could consider the substitution reaction of 8,10-dichloro-
-10,11-dihydrodibenzo[ b, f Jthiepin' with 1-isopropylpiperazine'? but, due to techni-
cal difficulties, we preferred alkylation of 8-chloro-10-piperazino-10,11-dihydro-
dibenzo[ b, f ]thiepin* with isopropyl p-toluenssulfonate'.

The synthesis of the tert-butyl derivative IV was motivated not only by the fact
that it is one of the nearest homologues of octoclothepin (I) but also by the find-
ing'4:1° that one of the biotransformation pathways of octoclothepin and simultane-
ously of its inactivation is its N-demethylation to 8-chloro-10-piperazino-10,11-di-
hydrodibenzo[b,f]thiepin“. This demethylation takes place mostly by enzymic
oxidation at the carbon atom adjacent to the nitrogen atom, i.e. at N-methyl. The
N-(hydroxymethyl) derivative formed is then hydrolyzed to the demethyl compound.
The possibility cannot be excluded that a role is played here by a shift of the oxygen
atom in the molecule of the N-oxide to the neighbouring carbon atom, the octo-
clothepin N-oxide thus formed!® having been identified as one of the metabolites
of octoclothepin'#. With the N-(tert-butyl) derivative IV this possibility is seemingly
eliminated and the compound should be resistant to this metabolic mechanism.
During synthesis of IV we were thus influenced much like Kuntzman and coworkers!’
in their study of N-(tert-butyl)norchlorocyclizine and like Sternbach'® in the syn-
thesis of the N-(tert-butyl) analogue of diazepam. However, in the meantime, work
on N-(tert-butyl)norchlorocyclizine'?>*° demonstrated that such considerations are
erroneous and that the compound is metabolically N-dealkylated to norchlorocycli-
zine; this is explained by assuming one of the methyls of tert-butyl to be oxidized
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via the primary alcohol to the acid which is decarboxylated to the N-isopropyl
derivative capable of N-dealkylation in the usual way.

{ (CH3)sCN N—R (CH3)3CNHCHZCH2N\H/;)
| i g

VI, R = COOC,H; VIiir
vil, R =H

Difficulties appeared in the attempts to synthesize IV: alkylation of 8-chloro-
-10-piperazino-10,11-dihydrodibenzo[ b,f] thiepin* with N-(tert-butyl) p-toluene-
sulfonate (prepared “in situ”) and alkylation of the same starting compound metal-
lated before with phenyllithium in a mixture of ether and benzene with the aid
of tert-butyl bromide never resulted in characterized products. The possible inter-
mediate 1-(tert-butyl)piperazine (VII) had not been known from the literature and
an attempt at its synthesis by a reaction of N,N-bis(2-chloroethyl)amine?!-*? with
tert-butylamine was not successful. Finally we used the procedure starting from
ethyl N,N-bis(2-chloroethyl)carbamate?®+2#. Its reaction with tert-butylamine in boil-
ing 1-butanol in the presence of potassium carbonate gave rise to a mixture of com-
pounds, which was distilled to yield 1-(tert-butyl)-4-(ethoxycarbonyl)piperazine (V1)
and a higher-boiling substance CoH,N,O, of basic character (it forms a crystalline
hydrochloride) which was identified with the aid of spectra as 3-(2-tert-butylamino-
ethyl)oxazolidine-2-one (VIII). The fact that the distillation product contained the
hydrochloride of VIII which could not be present in the mixture before distillation
indicates that VIII is formed only during the distillation of the crude product which
probably contains the reactive product of monoalkylation, i.e. ethyl N—(2-tert-butyl-
aminoethyl)-N-(2-chloroethyl)carbamate. The formation of VIII is not surprising
as during the reaction of N,N-bis(2-chloroethyl)amine with carbon dioxide the 2-oxa-
zolidinone derivative of a similar type is formed?®. Alkaline hydrolysis of carbamate
VI using a high concentration of potassium hydroxide yielded 1-(tert-butyl)pipera-
zine (VII) which underwent a substitution reaction with 8,10-dichloro-10,11-di-
hydrodibenzo[ b, f Jthiepin® in boiling chloroform to the desired product IV.

In another section of the work we took up the analogues of octoclothepin and
methiothepin C-methylated in the piperazine ring and in this connection we prepared
IX —XVI. The starting compounds here were 2-methylpiperazine and trans-2,5-di-
methylpiperazine. Reaction of 10-chloro-8-methylthio-10,11-dihydrodibenzo[b,f]-
thiepin® with a greater excess of 2-methylpiperazine in boiling chloroform yielded
an amorphous base which formed crystalline maleate. It is assumed that the alkyla-
tion took place at the sterically more accessible nitrogen atom (in analogy with the
literature data on monoacylation of 2-methylpiperazine with ethyl chloroformate®®
and monoalkylation with the aid of chloroalkanols”) and the product is formulated
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as IX. Even if the alkylation had been fully selective (the entering substituent is
sterically rather demanding) another centre of asymmetry would have been formed
and product IX would have been at least a mixture of two racemates. The product
was formylated by heating with ethyl formate in an autoclave at 130 —140°C and the
crude amide X was reduced with lithium aluminium hydride. Again an amorphous
(and probably nonhomogeneous) base XI was obtained which yielded crystalline
maleate.

\. < N NR*
CH, >J
CH,
IX, R=H X, R'=cCl, R2=H
X, R = CHO X111, R' = Cl, R? = CHO
X1 R ICH, XIv, R! = Cl, R2 = CH,

XV, R'=SCH,, RP=H

During the reaction of 8,10-dichloro-10,11-dihydrodibenzo[b,f]thiepin' with
trans-2,5-dimethylpiperazine the situation is similar to the preceding case: both
nitrogen atoms of the starting base are equivalent but the molecule acquires two
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new centres of asymmetry, the configuration of which is mutually fixed; one must
again expect the formation of two racemates. In agreement with this, an amorphous
base is again formed, the maleate of which is crystalline but nonhomogeneous.
The base released from the partly purified maleate crystallized and, after recrystalliza-
tion, behaves like a homogeneous compound during chromatography on a thin
iayer of alumina. Formylation of the crystalline base XII with ethyl formate yielded
the crystalline amide XIII which was reduced like in the preceding case to XIV; .
Its base is again amorphous and was characterized only by its 'H-NMR spectrum.
Finally, 10-chloro-8-methylthio-10,11-dihydrodibenzo[b,f]thiepin® reacted with
trans-2,5-dimethylpiperazine. The amorphous base XV obtained formed a crystalline
maleate and, as a by-product, a minute amount of a poorly soluble and high-melting
base was obtained which, on the basis of analysis, is assumed to be a doubly alkylated
product X VI (for analogy see*). All the substitution reactions shown are accompanied
by eliminations, the products of which are 2-chlorodibenzo| b, f ]thiepinl,and 2—(me-
thylthio)dibenzo[ b, f Jthiepin®; their isoiation is not described in the experimental
- section.

CHj CH, CH, CH,
L 50 o
Si Si
@ g 4 i
R
T X
XVIL R —N: . NCH, ‘
ey
' XVII, R =H
XIX, R = Br i

In this context we describe the synthesis of the 5,5-dimethyl-10,11-dihydro-5H-di-
benzo[ b, f |silepin analogue of perathiepin, i.e. compound XVII. It followed from
our previous work that in position 5 of the dibenzo[ b, Jthiepin skeleton one can re-
replace in the neuroleptically active 10-piperazine derivatives the sulfur atom with
a methylene group?®, with an atom of oxygen?® or of selenium®° without altering
the type of pharmacodynamic activity. Differences between the individual isosters
are only quantitative. From this point of view it was of interest to examine the analo-
gue with a silicon atom in position 5. Conditions for the synthesis of a compound
of this type arose in 1971 when a simple preparation®' ~3? of 5,5-dimethyl-10,11-di-
hydro-5H-dibenzo[ b, f Jsilepin (X VIII) was described. One of the procedures was
reproduced here*®, compound. X VIII was converted by bromination with N-bromo-
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succinimide in tetrachloromethane to the 10-bromo derivative XIX (ref.*") which was
processed in the crude state by a reaction with 1-methylpiperazine. An oily base
was obtained (XVII) which formed a crystalline dimaleate. Base XVII liberated
from this salt was characterized by its 'H-NMR spectrum. As a by-product there
was a neutral oil, the boiling point of which agrees with literature data?® for 5,5-di-
‘methyl-5H-dibenzo[ b, f |silepin (XX) which was formed as a product of a parallel
elimination reaction; according to the '"H-NMR spectrum the compound is not
completely homogeneous.

Most of the piperazine derivatives prepared here were subjected to an orientation
pharmacological screening for expected neuroleptic activity. The compounds were .
applied in the form of salts parenterally or orally and acute toxicity for mice, the
incoordinating effect in the rotating-rod test in mice and cataleptic activity in rats
were determined. The results obtained are summarized in the usual way in Table I
which includes octoclothepin®?**(I), methiothepin®* and perathiepin''-*® as stan-
dards. The following structure-activity relationships could be established.

1) All the three nearest N-substitution homologues of 5Ctoclothepin (1-1v)
resemble the parent compound by their toxicity, their central depressant action
being 2—6 times lower but their cataleptic potency 2—3 times higher. The most
effective compound is the N-isopropyl derivative I1] but it is also most toxic. From
the point of view of the therapeutical index, the N-ethyl derivative II appears to be
most interesting.

2) Of the C-methylated piperazine derivatives one can consider seriously only the
ditertiary amine XI which can be compared with methiothepin administered p.o.;
the compound is about equally toxic, three times weaker as.central depressant and
twice weaker cataleptically. One can conclude that C-methylation of the piperazine
ring in position 3 has a slight unfavourable effect in the present series of compounds
as to their depresssant and cataleptic activities. In view of the complication with
another centre of symmetry and the probable inhomogeneity of the compound under
investigation the conclusion must be treated with caution.

3) Compounds IX and XV as secondary amines were not expected to be very
effective on the basis of existing experience*!!:1¢-3* (an exception®?); indeed, they
have no cataleptic activity and are slightly active as central depressants.

4) The silepin analogue X VII can be compared only with parenterally administered
perathiepin!-3°; they are similar only with respect to their toxicity. As a central
depressant the silicon derivative is weaker by two orders of magnitude than pera-
thiepin and in the catalepsy test it shows no signs of effect even at a dose which repre-
sents the EDs, for perathiepin. Replacement of the sulfur atom with the dimethyl-
silane fragment thus liquidates the character of pharmacodynamic activity.

The compounds prepared were tested by Dr J. Turinovd and Dr A. Capek (bacteriological
department of this institute) for antimicrobial activity in vitro toward a standard set of micro-
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organisms. Table Il shows the minimum inhibitory concentrations of compounds that showed
some activity. One should mention the broad antimicrobial spectrum of I/ and its high activity
against cocci. All the compounds tested show a clear antituberculotic activity. Compounds 71X
and XV were tested in vivo in mice infected with Escherichia coli but their activity could not be
confirmed here.

EXPERIMENTAL

The melting points of analytical preparations were determined in Kofler’s block and are not
corrected; samples were dried at about 0-5 Torr over P,O5 at room temperature or at a raised

TABLE 1 : :
Pharmacological Properties of Prepared Piperazine Derivatives (mg/kg)

Pomsonugti e LS e B Bt g Oy
I-MS i, 62 T 076
HI-2 MS iv. 415 010 0-70
IV-2 MS iv. 73 04 13
IX-M p.o. — 155 >50"
XI-M po. 110 e 17
XV-M p.o. >5009 17-0 :
XVII-2 M i.v. 49 9:6 4

b2l iv, 46 0-06 2:4
1 p.o. 78 2 : 4-3
MET* i, 51 0-09 20
MET p.o. 94 19 105
PER™ it 423 019 100
PER p.o. 62:7 2:4 45

4 MS methanesulfonate, M maleate; the compounds are shown as the salts administered, the doses
refer to the corresponding bases. biyp. intravenously, p.o. orally. © Mean lethal doses from the
estimation of acute toxicity for mice. Mean effective doses bringing about ataxia in mice in the
rotating-rod test at the time of maximum effect. © Mean effective doses bringing about catalepsy
in rats; if i.v. is shown, intrapzsritoneal administration was used in this particular test. f The dose
of 50 mg/kg brings about catalepsy in 309 animals. ¢ The dose of 500 mg/kg is lethal for only
30% animals. " The compound was administered at the high dose of 50 mg/kg; there was no sign
of effect. ¢ The compound was administered at the dose of 10 mg/kg and had no effect. J Octoclo-
thepin; applied parenterally as methanesulfonate, orally as maleate! -2, ¥ Methiothepin3; applied
as maleate. ™ Perathiepin“; applied as maleate.
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temperature (100°C at most). The IR spectra (in KBr unless stated otherwise) were recorded in
a Unicam SP 200G spectrophotometer, the 1H-NMR spectra (in CDCl; unless stated otherwise)
usually in a ZKR 60 (Zeiss, Jena) spectrometer, a few of them on a Tesla BC 487 (80 MHz)
spectrometer. The homogeneity of the compounds was checked by thin-layer chromatography on
alumina.

10-(4-Acetylpiperazino)-8-chloro-10,11-dihydrodibenzo[b, f]thiepin (V)

Acetic anhydride (5:0 g) was added to a solution of 5-0 g 8-chloro-10-piperazino-10,11-dihydro-
dibenzo[b,f]’thiepin4 in 30 ml acetic acid and, after standing for 12 h at room temperature, the
mixture was refluxed for 3 h under stirring (a 140— 150°C bath). The volatile components were
then evaporated in vacuo, the residue was dissolved in 50 ml benzene and the solution was shaken
with 50 ml 3M-HCI. The separated oily hydrochloride was combined with the acid aqueous phase
and made alkaline with NH,OH. The liberated base was isolated by extraction with benzene;
4:6 g (81%), m.p. 178°C (methanol). For C,,H,; CIN,OS (372-9) calculated: 64-42% C, 5:677; H,
9:51% Cl, 7:51% N, 8:60% S; found: 64:49% C, 592% H, 9:45% Cl, 7:22% N, 8-55%, S.

8-Chloro-10-(4-ethylpiperazino)-10,11-dihydrodibenzo[b, f]thiepin (II)

A solution of 3:9 g V in a mixture of 60 ml tetrahydrofuran and 40 ml ether was added dropwise
to a solution of 1-5 g LiAlH, in 40 ml ether over a period of 40 min. The mixture was refluxed
for 8 h, cooled, decomposed by adding dropwise 1-5 ml water, 1-5 ml 15% solution of NaOH and
5 ml water; after 1 h of stirring the solid was filtered and washed with ether. The filtrate was

TABLE 11

Antimicrobial Activity of Prepared Piperazine Derivatives in vitro (minimum inhibitory con-
centrations in pg/ml are shown)

Compound® 1° 2 3 4 5 6 7 8 9 100 11

1I-MS : 50 50 50 = - = 25 100 50 100 100

III-MS 6250 :6:251 25 150+ 100 = 100 25 100 50 100 100
IV-2 MS e Al e = = e 100 100 100 100
IX-M° 12:5 = 125 50 50 0 =i 25 e = = =
XI-M 125 = 12:5 e = = 5l o623 125
XV-M°¢ 12:5 - 12:50 100 (1001 100 o 1256 — - -
XVII-2M 25 =0y 2 = = 125 - = o

“ MS methanesulfonate, M maleate. vl Streptococcus B-haemolyticus, 2 Streptococcus faecalis,
3Staphylococcus pyogenes aureus, 4 Pseudomonas aeruginosa, 5 Escherichia coli, 6 Proteus vulgaris,
7 Mycobacterium tuberculosis H37TRv, 8 Saccharomyces pasterianus, 9 Trichophyton mentagro-
phytes, 10 Candida albicans, 11 Aspergillus niger. € Also active against Klebsiella pneumoniae,
50; Salmonella typhi abdominalis, 50.
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dried with MgSO, and evaporated; 3-32 g (88%;) oily base. Neutralization with methanesulfonic
acid in ethanol and addition of ether yielded the crystalline methanesulfonate, m.p. 188—190°C
(acetone—cther). IH-NMR spectrum (CD3SOCD3): 6 9-40 (bs, 1 H, SO3H), 7-00—7:65 (m, 7 H,
aromatic protons), 2:37 (s, 3 H, CH3S0,), 1-29 (t, 3 H, C—CHj;), 2:50—4-20 (m, ArCH,CHAr
and 5 NCH,). For C,H,,CIN,03S, (455-0) calculated: 55-437%; C, 5-98%; H, 7-79%; Cl, 6:16% N,
14:09%5'S; found: 55-71%'C, 6:15% H, F:675:/Cl,"6-22% N, 13:92°'S.

1-Isopropylpiperazine

This was prepared by hydrolysis of 1-ethoxycarbonyl-4-isopropylpiperazine12 (b.p. 103—107°C/
/0-8 Torr) with boiling 20% hydrochloric acid in a yield of 78%, b.p. 185—195°C (ref.!? reports
194°C). Neutralization with maleic acid in ethanol led to dimaleate, m.p. 158 — 160°C (ethanol).
For C{sH,,N,Og4 (360-4) calculated: 49-99% C, 6:71% H, 7-77% N; found: 49-787; C, 6:62%; H,
7-70% N-

8-Chloro-10-(4-isopropylpiperazino)-10,11-dihydrodibenzo[b, f1thiepin (/11)

A mixture of 10-8 g 8-chloro-10-piperazino-10,11-dihydrodibenzo[b, f]thiepin*, 15-8 g isopropyl
p-tolue‘nesulfonate1 3 and 10 ml 2-propanol was stirred for 3 h at 80°C. After cooling, it was diluted
with water, made alkaline with sodium hydroxide and extracted with benzene. The extract was
washed with water, shaken with excess 3M-HCI, the precipitated hydrochloride was filtered and
washed with benzene. Treatment with NH,OH liberated a base which was extracted with benzene;
7-9 g (65%;) viscous oil. The rest of the starting compound was removed by chromatography on
a column of 250 g Al, O3, using elution with chloroform; 5-8 g purified base. 'H-NMR spectrum:
0 779 (med, J = 25 Hz, 1 H, 9-H), 6:85—7-60 (m, 6 H, remaining aromatic protons), 3.00—4-00
(m, 3 H, ArCH,CHA), c. 2:60 (m, 9 H, 4 NCH, and NCH), 1-01 (d, J = 6:0 Hz, 6 H, 2 CH; of
isopropyl). Bismethanesulfonate, m.p. 182°C (ethanol). For C,3H;3CIN,O.S; (565-2) calculated:
48-88% C, 5-88% H, 6:27% Cl, 4:96%; N, 17-02% S; found: 48-60% C, 6-:00% H, 6-:26% Cl, 5-:09% N,
16-82% S.

1-(Tert-butyl)-4-(ethoxycarbonyl)piperazine (V1)

A mixture of 72-8 g ethyl N,N-bis(2-chloroethyl)carbamate24 (b.p. 107—111°C/2 Torr), 37-3 g
tert-butylamine, 150 ml 1-butanol and 2-0 g Nal was refluxed under stirring for 11 h. Then it was
combined with 23-6 g K,CO5 and refluxed for further 8 h. The addition of 23-6 g K,CO; was
then twice repeated, refluxing for 8 h between and for 5 h after the additions. The mixture was
cooled, filtered, the filtrate was evaporated in vacuo, the residue was diluted with benzene and the
precipitated portion was again filtered. The basic product was extracted from the filtrate by shaking
with 100 ml 20% hydrochloric acid, the acid aqueous phase was made alkaline with 50% NaOH
and the bases were isolated by extraction with benzene. A total of 47 g liquid boiling diffusely
at 110—155°C/1-2—3-5 Torr was obtained. Distillation yielded 155 g (21%) desired base VI,
boiling at 102—104°C/1-5 Torr. For C{;H,,N,0, (214-3) calculated: 13-07%; N; found: 13-16%;
N. On continuing the distillation, a total of 12-:5 g compound boiling at 125— 128°C/1-5 Torr was
obtained and it was identified as 3-(2-tert-butylaminoethyl)oxazolidin-2-one ( V/III). IR spectrum:
1227, 1242, 1266 (C—O0—C), 1748 (CO of cyclic carbamate), 3280 cm ™' (NH). 'H-NMR
spectrum: & 4-35 (t, J = 7-0 Hz, 2 H, CH,CO in a ring), 3-64 (t, J= 7-0 Hz, 2 H, CH,N in
a ring), 3-35 and 2-86 (2't, 4 H, N—CH,CH,—N), 1:35 (bs, 1 H, NH), 1:12 (s, 9 H, 3 CH; of
tert-butyl). For CoH,gN,0, (186-3) calculated: 15-047; N; found: 15-207%; N. Addition of ether
to the distillation residue resulted in the precipitation of 1-5 g hydrochloride of VIII, m.p. 248 to
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249°C under decomposition (aqueous ethanol). IR spectrum: 1272 (C—0O—C), 1738 (CO of
cyclic carbamate), 2430 cm ™! (NH2+). For CyH,,CIN,0, (222:7) calculated: 48:53°( C,
8:60%; H, 12-:58% N; found: 48-31% C, 8:52% H, 12-72% N.

1-(Tert-butyl)piperazine (VII)

A mixture of 16-8 g VI, 20 g KOH and 25 ml ethanol was refluxed under stirring for 4 h (bath
temp. 120°C). After cooling, it was diluted with 20 ml water and the base was isolated by extraction
with benzene. Processing of the extract led to 9-1 g (82%) base V11, boiling at 73— 75°C/12 Torr,
which solidified on standing to a compound melting at 32— 35°C. For characterization, the
dipicrate was prepared in the usual way and crystallized from a mixture of acetone and ethanol;
on heating it darkens at 260—290°C and does not melt up to 300°C. For C,,H,,NgO,, (600-5)
calculated: 40-01%; C, 4-12% H, 18:66% N; found: 40-11% C, 4-10% H, 18-46% N. During the
press of this paper a synthesis of VII has been described3® starting from N,N-bis(2-chloro-
ethyl)-tert-butylamine and proceeding via 1-benzyl-4-(tert-butyl)piperazine; b. p. 66—70°C/12 Torr,
m.p. 35—40°C.

10-(4-Tert-butylpiperazino)-8-chloro-10,11-dihydrodibenzo[b, f]thiepin (IV)

A mixture of 3-0 g 8,10-dichloro-10,1 l-dihydrodibenzo[b,f]thiepinl, 8:5 g VII and 10 ml chloro-
form was refluxed for 6 h. After cooling, it was diluted with benzene and the solution was washed
with water. The benzene phase was shaken with excess 10% hydrochloric acid, the precipitated
hydrochloride was filtered and suspended in the acid aqueous phase. Treatment with NH,OH
liberated a base which was extracted with benzene; 3-88 g (94%), m.p. 129—131°C (ethanol).
TH-NMR spectrum: é 7-68 (mcs, J = 2:0 Hz, 1 H, 9-H), 7-48 (m, 1 H, 4-H), 7-34 (d, J = 85 Hz,
1'H, 6H), 7:05—7:30 (m, 3 H, 1,2,3-H3), 7:00 (mecd,:J = 8:5; 2:0Hz, 1 H, 7-H), 3:00—4:00
(m, 3 H, ArCH,CHAr), 2-64 (bs, 8 H, 4 NCH,), 1:06 (s, 9 H, 3 CH; of tert. butyl). For C,,H, .
. CIN,S (387-0) calculated: 68-28%; C, 7-03% H, 7-24%, N; found: 68-17; C, 7-28% H, 6:95% N.

Bis(methanesulfonate), m.p. 246-5—247°C under decomposition (aqueous ethanol-ether).
For C,,H;5CIN,04S; (579-2) calculated: 49-77%; C, 6:097; H, 6:12%; Cl, 4-847, N, 16:617; S;
found: 49-64% C, 6:57% H, 6-13% Cl, 4-85% N, 16:86%; S. i

10-(3-Methylpiperazino)-8-methylthio-10,11-dihydrodibenzo[b, f]thiepin (/X)

A mixture of 11-7 g 10-chloro-8-methylthio-10,1 1-dihydrodibenzo[b,f]thiepin3, 16:0 g 2-methyl-
piperazine and 25 ml chloroform was refluxed for 7 h in a 100°C bath. After cooling, the chloro-
form was evaporated at reduced pressure and the residue divided between 80 ml benzene and 80 ml
water. The benzene phase was washed with water and shaken with 80 ml 3M-HCI. The precipitated
hydrochloride was filtered and suspended in the aqueous phase of the filtrate; treatment with
NH,OH liberated a base which was isolated by extraction with benzene; 11-9 g (847;) glassy
substance. Neutralization with maleic acid in ethanol yields a maleate which, after recrystallization
from ethanol-ether, melts at 163—167°C, after another recrystallization at 146— 148°C. For
C,4H,5N,0,S5 (472-5) calculated: 61-:01% C, 5:97% H, 5-93% N, 13-:55%; S; found: 61-127; C,
6:06% H, 5-80% N, 13-85% S.

8-Chloro-10-(trans-2,5-dimethylpiperazino)-10,11-dihydrodibenzo[b, f]thiepin (X1I)

A mixture of 28:1 g 8,10-dichloro-10,11-dihydrodibenzo(b, f]thiepinl, 45-0 g trans-2,5-dimethyl-
piperazine and 90 ml chloroform was processed like in the preceding case. A total of 16:7 g (46%;)
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oil was obtained. It was dissolved in 35 ml ethanol and the solution was neutralized by adding
5-4 g maleic acid in 10 mlethanol. Onstanding, 14-0 g maleate crystallized; after two crystallizations
from aqueous ethanol it melted at 205—207°C (7-3 g). Decomposition of the maleate with NH,OH
liberated a base; which was isolated by extraction with benzene. After its evaporation, the base
crystallized from light petroleum; m.p. 128 — 130°C. 'H-NMR spectrum: & 7-90 (mcs, J = 2-0 Hz,
1 H, 9-H), 6:90—7-70 (m, 6 H, remaining aromatic protons), 3-:00—4:20 (m, 3 H, ArCH,CHAr),
2:00—3-10 (m, 6 H, 2 N'CHZ and 2 NCH of piperazine), 1-42 (s, 1 H, NH), 1-12 and 0-90 (2 d,
J = 5-0and 6:0 Hz, 6 H, 2 C—CHj3). For C,,H,;CIN,S (358-9) calculated: 66:92%, C, 6:46% H,
9-88% Cl, 7-80% N, 8-:93% S; found: 67-12% C, 6-53% H, 10-17% Cl, 7-62% N, 8:97% S.

Maleate prepared from the crystalline base melts at 218 — 219°C under decomposition (ethanol).
For C,,H,,CIN,0,S (475:0) calculated: 60-68% C, 573% H, 7-46%; Cl, 5-90% N, 6:75% S;
found: 61-:05% C, 6:03% H, 7-00% Cl, 5-44% N, 6-49% S.

10-(trans-2,5-Dimethylpiperazino)-8-methylthio-10,11-dihydrodibenzo[b, f]thiepin (XV)

A mixture of 11-7g 10-'chloro-8-methylthi0-l0,1l-dihydrodibenzo[b,f]thiepin3, 20-6 g trans-
-2,5-dimethylpiperazine and 30 ml chloroform was processed like in the preceding cases. A total
of 6-40 g (43%;) oil was obtained which was dissolved in 15 ml ethanol and the solution was left
to stand for 20 h; 0-16 g compound melting at 245—255°C precipitated; it was recrystallized from
toluene, m.p. 270—274°C (prisms softening at 260°C). According to analysis it is trans-2,5-di-
methyl-1,4-bis[8-methylthio-10,11-dihydrodibenzo[b, f]thiepin-10-yl]piperazine (XV1). For Czq .
. H3gN,S, (626:7) calculated: 68-:99%; C, 6:11%; H, 4-47% N, 20-437 S; found: 69-57%; C, 6:147; H,
4-27% N, 19-34% S. The filtrate after the preceding compound was neutralized under boiling
by the addition of 1-8 g maleic acid. On standing overnight, 6-0 g crude maleate of base XV preci-
pitated and was recrystallized from aqueous ethanol to melt at 212—214°C under decomposition.
LH-NMR spectrum (CD3SOCD3): ¢ 6:90—7-70 (m, 7 H, aromatic protons), 6-:06 (s, 2 H, CH=
=CH of maleic acid), 2:50—4-00 (m, ArCH,CHAr, 2 NCH, and 2 NCH of piperazine), 2:39
(s, 3 H, SCHj), c. 1:15 (m, 6 H, 2 C—CH3). For C,5;H;(N,0,S, (486-5) calculated: 61-71%; C,
6:22% H, 5:76%; N, 13-16%; S; found 61-78% C, 6-30% H,. 5-697, N, 12:92% S.

10-(4-Formyl-3-methylpiperazino)-8-methylthio-10,11-dihydrodibenzol[b, f]thiepin (X)

A solution of 2-7 g crude base /X in 20 ml ethyl formate was heated for 4 h in an autoclave at
130—140°C. After evaporation of the volatile components, a total of 2:7 g (93%) amorphous
product was obtained, according to chromatography on a thin layer practically homogeneous.
It was used for reduction in this form.

8-Chloro-10-(¢rans-4-formyl-2,5-dimethylpiperazino)-10,11-dihydrodibenzo[b, f]thiepin (X7II)

Like in the preceding case, reaction of 2-7 g crystalline base XII with 20 ml ethyl formate yielded
2-9 g (99%) glassy product which crystallized slowly from a mixture of benzene and light petroleum;
m.p. 169—171°C. IR spectrum (Nujol): 775, 812, 860 (4 and 2 adjacent and solitary Ar—H),
1660 (CONR,), 2720 cm ™ . (N—CH,). For C,;H,;CIN,OS (386'9) calculated: 65-18% C,
599 H, 9-17% Cl, 7-24% N, 8-29%; S; found: 65-14% C, 6:10% H, 9-:32%; Cl, 6:73% N, 8:30% S.

10-(3,4-Dimethylpiperazino)-8-methylthio-10,11-dihydrodibenzol[b, f]thiepin (X7)

Crude amide X (4:6 g) was reduced with 2-1 g LiAlIH, in a mixture of 50 ml ether and 20 ml
tetrahydrofuran like in the preparation of II. A total of 3-78 g (86%) glassy base was obtained
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which was neutralized with maleic acid (1-1 g) in ethanol and thus converted to maleate, melting
at 162—163°C (aqueous ethanol). For C,5H3,N,0,S, (486-6) calculated: 61:70%; C, 6:21%; H,
5:76% N, 13-18% S; found: 61-72% C, 6:22% H, 5-90% N, 13-18% S.

8-Chloro-10-(trans-2,4,5-trimethylpiperazino)-10,11-dihydrodibenzo[b, f]thiepin (XIV)

Like in the preceding case, 1:7 g amide X7II was reduced with 0-90 g LiAlH, in a mixture of 20 ml
tetrahydrofuran and 10 ml ether. Analogously, 1:33 g (81%) glassy base was obtained which was
treated with hydrogen chloride in a mixture of ethanol and ether to convert it to the hydrochloride.
Crystallization from aqueous ethanol yielded a product melting at 208 —210°C the analysis of
which indicates that it is a mixture of mono-and dihydrochlorides. Decomposition with NH,OH
and isolation of the product by extraction with benzene yielded again an amorphous base, the
identity of which was checked by the IH-NMR spectrum: 6 6:90— 7-80 (m, 7 H, aromatic protons),
3-70—4-25 (m, 2 H, ArCH,), 2:80—3-20 (m, 1 H, Ar—CH—N), 1-70—2:80 (m, 2 NCH,, 2 NCH
and NCH,), 0:70—1-15 (m, 6 H, 2 C—CH,).

5,5-Dimethyl-10-(4-methylpiperazino)-10,11-dihydro-5H-dibenzol[b, f]silepin (XVII)

A mixture of 6:0g 5,5-dimethyl-10,11-dihydro-5H-dibenzo[b, f]silepin33 (XVHL b.p. 122 to
126°C/0-3 Torr), 4:5 g N-bromosuccinimide, 0-1 g benzoyl peroxide and 25 ml tetrachloromethane
was stirred in a nitrogen atmosphere for 2 h at 50°C, illuminating with a 150 W bulb®!. The
succinimide precipitated after cooling was filtered, the filtrate combined with 20 ml 1-methyl-
piperazine and the mixture was refluxed for 4 h. After cooling, the mixture was divided between
water and benzene, the benzene layer was washed with water, made alkaline with 109 solution
of Na, CO; and the base was isolated by extraction with benzene; 4-65 g (557;) oil. Neutralization
with 1-6 g maleic acid in ethanol and addition of ether yielded a dimaleate crystallizing from
a mixture of ethanol and ether: m.p. 96— 98°C. For C,oH 3N, 0¢Si (568:7) calculated: 61-25% C,
6-:38% H, 4-93% N; found: 60-62%; C, 6:47% H, 4:78% N. Decomposition of this salt by treatment
with alkali yielded a base which was isolated by extraction with ether. IH-NMR spectrum: &
6:90— 7-80 (m, 8 H, aromatic protons), 3-35(t,J = 6:0 Hz, 1 H, Ar—CH—N), 3-25(d, J = 60 Hz,
2 H, ArCH,), 1-85—2:65 (m, 8 H, 4 NCH, of piperazine), 2:11 (s, 3 H, NCH3), 0-46 (s, 6 H
CH;—Si—CHj3).

Evaporation of the benzene phase after shaking with 1mM-HCl yielded 2-8 g oil which was distilled
to 1:3 g crude 5,5-dimethyl-5H-dibenzo[b, fIsilepin (XX), b.p. 110—120°C/0-2 Torr. This boiling
point agrees with that in ref.33 (116:5—117-5°C/0-2 Torr) but the H-NMR spectrum indicates
the presence of contaminants; besides a multiplet of aromatic protons and a singlet of Si(CHj),
(about 0-5 p.p.m.) there are low signals at 2-93, 3-00 and 3-11 p.p.m.

The authors are indebted to Mrs J. Komancovd, Mrs A. Slavikovd, Mr K. Havel, Mrs V. Smidovd
and Mrs J. Hrdd (analytical department of this institute) for carrying out the analyses.
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