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POTENTIAL NEUROLEPTICS;
N-ARALKYL, N-(AROYLALKYL) AND N-PYRIDYL DERIVATIVES
OF 10-PIPERAZINO-10,11-DIHYDRODIBENZO|5,f]THIEPINS*

J.0.JiLEK, J.METYS0VA, J.NEMEC, Z.SEDIVY, J.POMYKACEK and M.PrOTIVA
Research Institute of Pharmacy and Biochemistry, 130 00 Prague 3

Received December 12th, 1974

Substitution reactions of 8,10-dichloro-10,11-dihydrodibenzo[b, f]thiepin with 1-aralkylpipera-
zines (X1Id— XIIi) yielded the N-aralkyl derivatives /b— VIb. Alkylation of 8-chloro and 8-me-
thylthio-10-piperazino-10,11-dihydrodibenzo[b, f]thiepin by phenacyl halogenides and 4-chloro-
-1-(4-fluorophenyl)-1-butanone led to ¥iIb, ViIc and VIIIc. Reactions of 10-chloro, 8,10-dichloro
and 10-chloro-8-méethylthio-10,11-dihydrodibenzo[b,]thiepin with 1-(2-pyridyl)piperazine and
1-(4-pyridyl)piperazine resulted in /Xa— IXc, Xb and Xe. The prepared compounds are little toxic,
their central depressant activity appears only at high doses and only some of them (b, 1Ib, IVb,
ViIlc) are clearly cataleptic. The most interesting of all is the 3-(4-fluorobenzoyl}propyl deriva-
tive VIIIc which is minimally toxic but has the same cataleptic effect as chlorpromazine while
being practically free of any depressant action.

In the group of neuroleptics derived from 10-piperazinodibenzo| b, f Jthiepins relati-
vely little attention has been devoted to compounds which carry a larger and lipo-
philic group as the piperazine N*-substituent, involving an aromatic ring, i.e. aryl
or aralkyl. The present experience in this respect is limited to the N-phenyl analogues
of “perathiepin”® and ‘“octoclothepin®? which were practically free of central
activity, further to the N-benzyl analogues of the mentioned compounds!-? which
were clearly active as central depressants, and finally to the N-(4-methoxybenzyl)
analogue of octoclothepin® described also in patents* which possessed a remarkably
reduced depressant activity while its cataleptic effect was preserved. It was thought
to be of interest to supplement the existing information along this line, the results
being reported here.

First of ali we prepared a series of N-aralkyl analogues of octoclothepin 15— VIb,
the molecules of which contain a chain of 2 —3 methylene groups between the pipera-
zine nitrogen atom N* and the aryl group. The compounds were prepared by heating
8,10-dichloro-10,11-dihydrodibenzo[ b, f Jthiepin® with the appropriate l-aralkyl-
piperazines (XIId — XIIi) to 100—110°C (Method 4). The starting aralkylpiperazines
were prepared by alkylation of 1-(ethoxycarbonyl)piperazine® with 2-phenylethyl

* Part XC in the series Neurotropic and Psychotropic Agents; Part LXXXIX: This Journal
40, 2905 (1975). .
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bromide®, 2-(4-tolyl)ethyl bromide’, 2-(4-chlorophenyl)ethyl bromide®, 2-(4-methoxy-
phenyl)ethyl bromide®, 2-(1-naphthyl)ethyl bromide'® and 3-phenylpropyl bromide**
(Method B) and subsequent alkaline hydrolysis of the carbamates formed XId —XIi
(Method C). Of these carbamates, references are found'? only on XIg which was
prepared by a procedure somewhat different from ours. Of the aralkylpiperazines,
references may be found on 1-(2-phenylethyl)piperazine'®~*# (XIId), 1-[2-(4-metho-
xyphenyl)ethyl piperazine'? (XIIg) and 1-(3-phenylpropyl)piperazine'® (XIIi), only
XIIg having been obtained by a procedure resembling ours. Of the arylalka-
nols”:8:19~21 yiged for the preparation of the bromides, 2-phenylethanol and 3-phenyl-
propanol were of commercial origin; the others were prepared by reduction of the
appropriate arylacetic acids (ref.??) with sodium dihydridobis(2-methoxyethoxy)alu-
minate in benzene?3. During preparation of 4-methoxyphenylacetic acid?? by alka-
line hydrolysis of crude 4-methoxyphenylacetonitrile, a by-product was isolated
and characterized as ethyl 4-methoxybenzyl ether (for another route of formation
see ref.2*); the compound is apparently contained in the starting nitrile which,
in contrast with the more recent procedure?®, was prepared by an analogy of the
preparative procedure for phenylacetonitrile?®, i.e. by a reaction of 4-methoxybenzyl
chloride®® with potassium cyanide in aqueous ethanol.

The molecule of the antidepressant “lopramine”2” ~?® contains as the N-substituent
a 4-chlorophenacyl group which, apparently due to biotransformation, is readily
cleaved off by an enzymic oxidative N-dealkylation. This brought us to using phenacyl
as the N-substituent in the present series. Hence we alkylated 8-chloro-10-pipera-
zino-10,11-dihydrodibenzo[ b, f]thiepin3 with phenacyl bromide and 8-methyithio-
-10-piperazino-10,11-dihydrodibenzo[ b,f Jthiepin® with phenacyl chloride in the
presence of potassium carbonate, in the first case in 1-butanol, in the other in di-
methylformamide (Method D) and thus obtained the phenacylpiperazine derivatives
VIIb and VIIc. A typical N-substituent in the molecules of psychotropic substances

Y X
R NI N . b, X=Cl
/N ¢, X = SCH,
NR
\N__/
I, R = CH,CH,C4H, (d) VI, R = (CH,);C¢Hs (1)
II, R = 4-CH,CH,C4H,CH; (¢) VI, R = CH,COC¢H;
I, R = 4 CH,CH,C4H,CI (f) VII, R = 4-(CH,);COC4H,F
1V, R = 4-CH,CH,C4H,OCH =\
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is 3-(4-ﬂuorobenzoy])propy], occurring in the piperidine and piperazine derivatives
with a high neuroleptic activity®®~32, This residue was hence introduced into the
molecules of our series, using alkylation of 8-methylthio-10-piperazino-10,11-di-
hydrodibenzo[b, f Jthiepin® by 4-chloro-1-(4-fluorophenyl)-1-butanone®® by Method
D; the product was VIlc.

/TN
RN NR! [R has the same meaning as in formulas I— VI (see d—1)]
N/
XI, R =.COOC,H;
XII, R = H

A model] for the last type of compounds prepared here was the tranquilizer “aza-
perone™** 3%, je. the N-(2-pyridyl)piperazine derivative XIII. 1-(2-Pyridyl)pipera-
zine® prepared in a described fashion and the analogously synthesized 1-(4-pyridyl)-
piperazine (for another method of preparation see ref.*®) were converted by substitu-
tion reactions with 10-chloro-10,11-dihydrodibenzo[ . f Jthiepin*!, its 8-chloro deriva-
tive? and its 8-methylthio derivative*? in boiling chloroform (Method E) to the pyri-
dylpipcrazine derivatives IXa—IXc, Xb and Xc¢. For comparison, a sample of XIII
(ref.**) was synthesized in the form of dimaleate.

F—/{/—\)—CO(CH WNN={ D
\_/ DN N—(
S hY

J— ‘.N_’/,'
X

All the compounds prepared are collected together with experimental data in Ta-
ble 1. The experimental section shows only examples of preparation by the general
methods (A4 — E) and preparations carried out by other methods.

Most of the 10-piperazino-10,11-dihydrodibenzo[b,f ]thiepin derivatives were
evaluated pharmacologically with main emphasis on the expected neuroleptic
activity. All the results are shown in Table II and in the corresponding notes. As to the
desired activity, the results may be summarized as follows. ) The N-aralkyl deriva-
tives of noroctoclothepin (Ib—VIb) are all little toxic and little centrally active;
on the other hand, some of them retain a relatively high degree of cataleptic activity
(Ib,1Ib, IVh) wherein they resemble the N-(4-methoxybenzyl) derivative of nor-
octoclothepin®-* 2) The N-phenacyl derivative of noroctoclothepin VIIb has practical-
Iy no central activity. 3) The 3-(4-fluorobenzoyl)propyl derivative VIIIc, the structure
of which represents a combination of two neuroleptic structural types®~3-39:31
is a generally attractive compound which, at a very low toxicity and practical absence
of the centrally depressant component, has practically the same cataleptic activity
as chlorpromazine. It may be of special interest particularly because of the duration
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of its neuroleptic effect. 4) The 2-pyridyl derivatives IXa—IXc are all little toxic and
practically inactive centrally; the analogous 4-pyridyl derivatives Xb and Xc are
somewhat more toxic and become clearly centrally depressant at high doses.

As to other types of effects, mention should be made of the antihistamine effect
of Ib and IIb, of the hypotensive effect of IVb and the antimicrobial activity of the
4-pyridyl derivatives Xb and Xc¢ (in contrast with the lack of activity of analogous
2-pyridyl derivatives IXa—IXc). The other effects mentioned are only indications
of the actual activities, being observed only at very high doses.

EXPERIMENTAL

The melting points of the 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,O5 at room temperature
or at a suitably raised temperature (not higher than 100°C). The UV spectra (in methanol) were
recorded in a Unicam SP 700 spectrophotometer, the IR spectra (in Nujol) in a Unicam SP 200 G
spectrophotometer and NMR spectra {in CDCl;) in a ZKR 60 (Zeiss, Jena) spectrometer. The
homogeneity of the compounds was checked by thin-layer chromatography on alumina. Analyses
of I-— X1II are shown in Table I.

4-Methoxyphenylacetic Acid

A solution of 27-5 g 4-methoxybenzyl chloride?® in 50 ml ethano! was added to a solution of 230 g
KCN in 35 mi water and the mixture was refluxed under stirring for 7 h. After cooling, it was
diluted with 500 ml water and the crude 4-methoxyphenylacetonitrile was isolated by extraction
with ether; 2i-5 g, b.p. 92—95°C/3 Torr. The total amount of product was dissolved in 135 ml
ethanol and refluxed for 6 h under addition of a solution of 48 g 85% KOH in 40 ml water. After
cooling, it was diluted with 1 litre water, the oily substance was extracted with benzene and the
aqueous phase was acidified with hydrochloric acid. Filtration yielded 12-0 g 4-methoxyphenyl-
acetic acid melting at 82°C; ref.?? reports a m.p. of 81—83°C. Distillation of the benzene solu-
tion of the neutral compound resulted in 9-0 g ethyl 4-methoxybenzyl ether, b.p. 93—96°C/5
Torr. NMR spectrum: J 7-40 (d, J = 9-0 Hz, 2 H, aromatic 2,6-H,), 697 (d, /= 90 Hz, 2 H,
aromatic 3,5-H,), 4-46 (s, 2 H, ArCH,), 3-79 (s, 3 H, OCH3), 3:55 (q, /= 7-5 Hz, 2 H, OCH,
in ethoxyl), 1-21 (t, J= 7-5Hz, 3 H, C—CH,3). For C, H;,0, (166-2) calculated: 72-26%; C,
8-49% H; found 72-20% C, 8:52°% H. Preparation of this compound was described by using
various methods®4434% and the boiling points reported are 111—113°C/11 Torr, 109—110°C/9
Torr and 90—92°C/4 Torr. According to ref.*> the compound (b.p. 125—127°C/30 Torr was
obtained as the sole product of a reaction of 4-methoxybenzyl chloride with KCN in ethanol;
no proof of its identity has been provided.

2-(1-Naphthyl)ethanol

A 509 benzene solution of sodium dihydridobis(2-methoxyethoxy)aluminate23 (75 ml) was
added dropwise under stirring over a period of 30 min to a solution of 16-7 g I-naphthylacetic
acid in 150 ml benzene. After 3 h of stirring at room temperature, the mixture was decomposed
with 170 ml 10%{ solution of NaOH and processing of the benzene phase yielded 11-0 g (71%)
product boiling at 195—200°C/25 Torr. For a product of the analogous reduction with LiAIH,
ref.21 reports a b.p. of 174—175°C/13 Torr. In analogy, 2-(4-tolyl)ethanol (85% of a crude
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TABLE 1

Piperazine Derivatives I— X111

B.p., °C/Torr

a
Compound or Formula Calculated/Found
(method/%; o
ield m.p., °C (mol.wt.)
yield) (solven) %C %H %N %S Y%Hal
XxId 155—158/2:5  C;sH,,N,0, 6867 845 1068 — —
(B/81) (262-3) 6820 845 1061 — —
XId-M 147—149 C,oH,6N, O 6030 692 740 — -
(ethanol) (378-4) 6025 705 728  — —
XIe 162—164/0-7  C,¢H,4N,0, 69-53 875  — — —
(B/85) (2764) 6891 892  — — —
XIf 168 —172/1 C,sH,,CIN,0, 60-70 713 944  — 1195
(B/88b) (296-8) 60-49  7-39 9-39 — 12-11
XIf-M 133 C,H, CIN,O, 5527 610 679  — 859
(ethanol) (412-9) 5523 615 6-49 — 8-82
Xlg 170—-173/1¢ C,¢H24N,0, 6572 827 958 — -
(B/81) (292:4) 6574 839 9-52 - —
XIg-M 123125 C,0H,5N,0; 5881 691 68  — -
(cthanol-ether) (408-4) 5900 715 711 - -
XIh-M 149—152 C,3H 5N, 04 64:47 659 6-54 — —
(B/9D) (ethanol) (428-5) 64-46 677 643 — -
XIi 160—163/2 C H,4N,0, 69-53 875 1014  — —
(B/89) (276°4) 69-61 8§99 10-38 — —
XIi-M 117120 C0H,5N, O 61-:21 719 713 — —
(ethanol) (392-4) 61-06 7-33 7-32 — —
xird 170—173/30¢ - — — — — —
(C/78) - - - ~ -
XId-2 M 173—175 CyoH,6N, 04 56-86 620 663 — —
(aqueous ethanol) (422-4) 56:58  6-50 647 — —
X1le-2 MS 212—214 C,5H,5N,048, 4543 712 7-07 16:17 -
(C/65°% (ethanol) (396-5) 45-59 746 7-:04 1621 —
XIIf 140—145/2 C,,H,;CIN, 64-13  7-62 12-46 — 15-78
(CJ79%) (224-7) 6363 776 1233  —  15-50
XIIf-2 M 168—170 CyoH, 5CIN, Oy 52-57 552 613 — 7-76
(aqueous ethanol) (456-9) 51-64  5-71 6-24 — 7-91
Xlig 58—607 — — — — — —
(C/42) (light petroleum) — — — — —
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TaBLe I
(Continued)
B.p., °C/Torr
Compound” or Formula Calculated/Found
(method/%; m.p., °C (mol.wt.) e
vield) (solvent) %C %H %N %S % Hal
X11h-M 218—219 C,oH,4N,0, 67-39 679 7-86 — —
(C/82) (dimethyl- (356-4) 67-04 718 7-89 — —
formamide)
XIIi 100—105/2¢ — — — — — —
(C/82) — — — — —
X2 M 162—165 C, H, 4N, 04 5779  6:46 642 —_ —
(ethanol) (436-5) 5731 670 632 — —
1b-2 MS 201203 C,gH;3CIN,O(S;  53:61 562 446 15-34 5-65
(A]76) (ethanol) (627-2) 54-10 5-90 4-55 15-58 5-55
1b 134—137" Cy7H,4CIN,S 72:21 651 624 714 790
(A/85) (benzene-light (449-0) 72-68  6-89 609 720 7-88
petroleum)
1ih-2 MS 206—209 C,yoH;3,CIN,O.S;  54-31  5:82 4-37 1500 553
{ethanol-ether) (641-3) 5365 593 4-19 1474 5-52
11b 142145 C,yH,6CI3N,S 66-52  5-58 597 683 15-10
(A/89b) (benzene) (469-5) 6662  5-68 5-89 707 15-27
111b-MS 165— 169 C,7H;,CI,N,058, 5733 535 4-95 11-34 12-54
(ethanol-ether) (565-6) 5716 5-48 490 11-57 12-67
1V6-M 194—197 C5;H3;3CIN,O48 64-07 572 4-82 5-52 610
(A/50) (ethanol-ether) (5811) 6388 576 4-60 5-70 617
Vb-M 210-212 C34H33CIN, 0,8 67-93 553 4-66 5-33 5-90
(Af61) (dimethyl- (601-1) 68-23  5-80 4-64 575 577
formamide)
Vib-2 M 155—159 C3sH;5CIN,048 61-71 547 411 4-71 5-20
(4/84) (ethanol-acetone) (681-2) 61-48 564 4-08 475 5-45
Vib-2 M 147—149 C35H;39CIN, 0,8 60-12 562 4-01 — —
(ethanol) (699-2) 60-35 5-89 4-36 - -
Vit 142145 C,H,5CIN,OS8 69:55 561 624 7-14 7-90
(benzene-light (449-0) 69-27  5-60 611 7-18 8-09
petroleum)
VIIb-MS 164—166 C,,H,,CIN,O,S, — — 5-14 11176 650
(ethanol-ether) (545-1) — — 483 11-99 655
Vile-M ) 138—142 C,;H;,N,045, — — 4-86 11-12 —
(D/207) (ethanol) (576:7) - = 473 11-46 —
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Tabre 1
(Continued)
B.p., °C/Torr
Compound® or Formula Calculated/Found
(method/% m.p., °C (mol.wt.) e e
yield) (solvent) %$C %H %N %S 9 Hal
Villce 120—122 C,4H;,FN,0S, 6874 616 — 12-65 375
(D/69%)  (ethanol-benzene) (506-7) 6888 619 - 12-43  3-61
VIlic-2 MS 124—126 C;,H;0FN,0,8, 5327 562 — 1835 272
(aqueous acetone) (698-9) 53-33 579 — 1804  2-69
IXa 178— 179% Cy3H;3N;S 7396  6-21 1125  8-58 —
(E/65) (ethanol) (373-5) 7409 630 11-04 830
[Xa-2 M™ 118—120 C33H;3;N;048 — — 645 492 —
(ethanol) (651-7) - -— 6-50  5-15 —
IXb 123—124 C,3H,,CIN;S 67-71 544 1030 786 869
(E/77%)  (ethapol) (407-9) 67-86 548 1014 807 876
IX6-2 MS 234 C,5H;3(CIN;OgS, 5003 5-04 700 1602 591
(ethanol-ether) (690-1) 49-80  5-09 685 15-80 585
IXe 156—157" C,y4H,5N,S, 6872 601 1002 1526 —
(E/73) (ethanol-benzene) (419-5) 68-86 598 9-64 1513 —
IXc-2 MS! 146—150 Cy6H35N;0,8, 49-58  5-60 667 2036 —
(ethanol-ether) (629-8) 4970  5-54 659 20-73 —
Xb 159—160° C,3H,,CINS 67-71 544 1030 78 869
(E[45) {ethanol) (407-9) 67-93 576 996 795 892
Xb-2 M 159—160 C;;H;,CIN;O4S 5817 472 656 501 5-54
(ethanol) (640-1) 58-14  4-85 669 514 542
Xe 194195 C,y4H,5N3S, 6870 601 10-01 1528 —
(E/41) (ethanol) (419-6) 69-06 620 9-78 15-19 -
Xe-2 M 158—159 C32H;3;3N30,8, 58-97 510 645 984 —
(ethanol) (651:7) 5%-88 520 6:39 968 -
X112 M? 160—163 Cy7H;3oFN3 0Oy 5795 540 — — 3-39
(ethanol) (559-5) 5822 532 - — 3-13

4 M maleate, MS methanesulfonate. ® Sec the experimental section. € Ref.!? reports the prepara-
tion of the compound by a similar procedure and gives a b.p. for the base of 180°C/0-5 Torr.
4 Ref, 1318 report the preparation of the compound by different procedures; a b.p. of 156 to
158°C/10 Torr was reported for the base; only hydrochloride is mentioned as salt. ¢ The yield
refers to the base melting at 62— 64°C (light petroleum). / Ref.!2 describes the preparation of the
compound by an analogous procedure and reports a b.p. of 136°C/0-1 Torr for the base, ¢ Ref.16
describes the preparation of the compound by a different procedure and reports a b.p. of 122.to
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product, see ref.”), 2-(4-chlorophenyl)ethanol (65%, b.p. 150—153°C/30 Torr; ref.® reports
144 — 153°C/30— 34 Torr) and 2-(4-methoxyphenyl)ethanol (399 of a crude product, see ref.'?:20)
were prepared.

1-[2-(4-Chlorophenyl)ethyl]-4-(ethoxycarbonyl)piperazine (XIf) (Method B)

A mixture of 32 g 2-(4-chlorophenyi)ethyl bromide® (b.p. 123—126°C/18 Torr) and 71 g I-(ethoxy-
carbonyl)piperazine5 was kept for 3 h at 120—125°C. After cooling, it was decomposed with
200 ml 109 solution of NaOH and extracted with benzene. The extract was washed with water,
dried and distilled; 38 g (88%(), b.p. 168—172°C/1 Torr. Neutralization of the base with maleic
acid in ethanol yielded the hydrogen maleate melting at 133°C (ethanol).

1-[2-(4-Chlorophenyl)ethyllpiperazine (X1If) (Method C)

A solution of 36-5 g XIf in 50 ml ethanol was treated with 40 g 859, KOH, the mixture was stirred
while being heated up to boiling temperature and then (without stirring) refluxed for 3h on a
110—120°C bath. After cooling, it was diluted with 70 ml water and extracted with benzene.
Processing of the exiract yielded 21-8 g (79%;) base boiling at 180—190°C/25 Torr; after redistil-
lation 140—145°C/2 Torr; m.p. 42—45°C. Di(hydrogen maleate), m.p. 168—170°C (aqueous
ethanol). :

8-Chloro-~10-(4-[2-(4-chlorophenyl)ethyl}-piperazino)-10,11-dihydrodibenzo(b, f]thiepin (I1ib)
(Method A)

A mixture of 7-5 g 8,10-dichloro-10,1 1-dihydrodibenzo[b,f}thiepin2 and 12-0 g XIIf was heated
for 3 h to 100°C. After cooling, 70 ml water was added and the whole extracted with benzene.
The benzene solution was washed with water and shaken with excess dilute hydrochloric acid
(1 : 3). The precipitated solid hydrochloride was filtered, combined with the acid aqueous phase
of the filtrate and the suspension made alkaline with NH,OHj the base was obtained by extrac-

FExplanation to Table 1

128°C/0-5 Torr for the base. " NMR spectrum 6 7-62 (d, J = 3-0 Hz, 1 H, 9-H in the tricycle),
6:80—7-50 (m, 6 H, remaining aromatic protons in the tricycle), 698 (s, 4 H, aromatic protons
in the aralkyl), 3-00—4-00 (m, 3 H, ArCH,CHAr in the tricycle), 2-60 (m, 12 H, remaining CH,
groups), 2:25 (s, 3 H, Ar~~CH3). i Monochydrate, f Phenacyl chloride was used for the alkylation
and under these conditions most of the secondary base remained intact. K NMR spectrum: 6 8-23
(dd, 1 H, 6-H of pyridine), 6:90—7-95 (m, 9 H, aromatic protons of the tricycle and 3-H of
pyridine), 6:45—6-80 (m, 2H, 4,5-H, of pyridine), 3-50 (t, 4 H, CH2N4CH2 of piperazine), 2-90 to
3:00 {m, 3 H, ArCH,CHAr), 271 (t, 4 H, CHle(JH2 of piperazine). ™ Solvate with a molecule
of ethanol. " NMR spectrum: é 820 (m, 1 H, 6-H of pyridine), 6:45~7-70 (m, 9 H, remaining
aromatic protons with the exception of the next), 6:95 (g, J = 9-0; 2-5 Hz, 1 H, 7-H in the tricycle),
3:00—4-00 (m, 3 H, ArCH,CHAr), 3-50 (t, 4 H, CH3N4CH2 of piperazine), 2-70 (t, 4 H, CH,.
4N1CH2 of piperazine), 2:36 (s, 3 H, SCH;). ° NMR spectrum: 6 8-36 (d, J= 70 Hz, 2 H,
2,6-H, of pyridine), 7-75 (d, J = 2-0 Hz, 1 H, 9-H in the tricycle), 7-25—7-70 (m, 5 H, 1,2,3,4,6-H
in the tricycle), 712 (q, J = 9-0; 2-0 Hz, 1 H, 7-H in the tricycie), 670 (d, J = 7-0 Hz, 2 H, 3,5-H,
of pyridine), 3-00—4-10 {m, 3 H, ArCH,CHAr), 3-28 (m, 4 H, CH,N*CH, of piperazine), 2-78
(m, 4 H, CHzNICHZ of piperazine). P The base was prepared according to ref.3> and was con-
verted to the novel dimaleate. '
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Explanation to Table 1T

 Values of LD, and ED (or EDg,) are the results of orientation experiments carried out in con-
nection with a general pharmacological screening; the meaning of ED is defined for the individual
columns separately; values marked with + represent LD ;4 and ED 5, determined in detailed ex-
periments using groups of ten animals; they refer to the corresponding bases. 5 MS methane-
sulfonate, M maleate. © Acute toxicity determined in mice. ¢ The dose bringing about ataxia
in mice at the time of maximum effect has been determined (incoordinating effect taken as the
criterion of central depressant activity). ¢ Cataleptic effect determined in rats. T A hypothermic
effect was examined in rats when taking the rectal temperature; ED is the dose causing the body
temperature to drop by 1-0°C. ¢ Determined in a test on mice; EDy, is the dose which protects
509, mice against the lethal effect of 30 mg amphetamine/kg, after i.p. application 60 min prior
to administering the tested compound p.o. ¥ Estimated in mice; ED is the dose which prolongs
thiopental sleep (40 mg/kg thiopental i.v. in the form of 0-4%; solution applied 60 min prior
to an oral administration of the tested compound) to twice the control value. { Inhibition of loco-
motor activity estimated in mice; ED is the dose which causes a significant drop of motility
in known (or unknown) surroundings. ¥ The compound has an antihistamine effect in the hista-
mine detoxication test in guinea-pigs; EDs, (dose protecting 507, guinea-pigs from the lethal
effect of 5 mg histamine/kg administered intrajugularly 60 min after oral application of the
tested compound) is 5 mg/kg; the compound prolongs the survival time of an asphyctic mouse
myocard, ED = 100— 300 mg/kg (dose extending survival with statistical significance); at a con-
ceniration of 25 pg/ml it inhibits the growth of AMpycobacterium tuberculosis H3TRv in vitro.
% The compound has an antihistamine effect (see ), EDj, = 25 mg/kg; it brings about miosis
of mouse pupil at a dose of 100— 300 mg/kg; it has an analgesis effect in Haffner’s test on mice,
EDg, = 100—300 mg/kg; it extends the survival time of an asphyctic mouse myocard (see h,
ED = 2550 mg/kg; it had an antiarrhythmic effect toward aconitine in rats in pentobarbital
narcosis, ED = 100—300 mg/kg (dose which prolongs significantly the latency of occurrence
of chamber extrasystoles following infusion of a solution of aconitine, applied 60 min after oral
administration of the tested compound). ™ The compound has a slight anticonvulsant effect
toward pentetrazol in mice, ED = 100—300 mg/kg (dose which prolongs significantly the period
of latency of convulsions and delays exitus following infusion of a 0-5%, solution of pentetrazol
applied 60 min after an oral administration of the tested compound); it has no anticonvulsant
action in the electroshock test in mice; at a dose of 100300 mg/kg is depresses the blood pres-
sure of normotensive rats by 1094. ” At a dose of 300 mg/kg the compound has an antiarrhythmic
effect toward aconitine in a test on rats (see %) and raises the blood sugar level of rats by 20%;
at a dose of 25— 50 mg/kg it reduces the blood pressure of normotensive rats by 10%. ® The com-
pound brings about miosis of the mouse pupil at a dose of 300 mg/kg. ? At a concentration
of 25 ug/ml it inhibits growth of Mycobacterium tuberculosis H3TRv in vitro. 4 The dose caused
catalepsy of 30%; animals of a group. " The dose shown has no lethal effect.  The dose shown
does not cause ataxia. * The dose shown caused catalepsy in one rat out of ten. ¥ The dose shown
has a lethal effect on 409 animals. ¥ The dose shown brought about ataxia in 10— 20%; animals.
* The dose shown brings about ataxia in 40% animals. ¥ The dose shown brings about catalepsy
in 20% animals. > The compound has an antibacterial effect in vitro (the minimum inhibitory
concentrations in pg/ml are shown): Streptococcus B-haemolyticus, 6-25; Staphylococcus pyo-
genes aureus, 6-25; Mycobacterium tuberculosis H37Rv, 12:5. %® The compound has the same anti-
bacterial effect as Xb; in addition, it inhibits at the concentrations shown the growth of the
following microorganisms in vitro: Saccharomyces pasterianus, 31-2; Trichophyton mentagro-
phytes, 31-2; Candida albicans, 125; Aspergillus niger, 125. %% In contrast with the other compounds
in the table, this was applied parenterally, i.e. intravenously (unless stated otherwise); in tests
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tion with benzene, 11-2 g (89%), m.p. 142—145°C (benzene). NMR spectrum: 6 7-74 (d, J =
== 3-0 Hz, 1 H, aromatic 9-H), 7-70—7-00 (m, remaining aromatic protons), 3-00—4-00 (m, 3 H,
ArCH,CHAr in the tricycle), ¢. 2:63 (m, 12 H, remaining CH, groups). Neutralization of the
base with methanesulfonic acid in ethanol yielded the methanesulfonate, m.p. 165—169°C
(ethanol-ether).

8-Chloro-10-(4-phenacylpiperazino)-10,11-dihydrodibenzo[b, f fthiepin (VIib)

A mixture of 83g 8-ch!oro»1O-piperazino—IO,ll-dihydrodibenzo[b,f]f.hiepin3, 5:0g K,CO,,
6-0 g phenacy! bromide and 70 ml 1-butanol was heated under stirring for 8 h to 130°C. The in-
organic salts were filtered off from the hot mixture and the filtrate was left to stand for 24 h at room
temperature. 3-0 g hydrobromide of the starting base then precipitated (m.p. 260-—265°C)
and was filtered. Evaporation of the filtrate yielded 5-9 g (52%;) crude product which crystallized
after mixing with ethanol, m.p. 142— 145°C (benzene-light petroleum). UV spectrum: 4_,, 241 nm
(log ¢ 4:30), 265 nm (4-07). IR spectrum: 689, 750, 758, 815, 825, 885 (5, 4 and 2 adjacent and
solitary Ar—H), 1572, 1590 (Ar), 1682 em™! (COAr). NMR spectrum: ¢ 802 (m, 2 H, 2,6-H,
in phenacyl), 7770 (d, J = 2-5 Hz, 1 H, 9-H in the tricycle), 7-15—7-65 (m, 8 H, remaining
aromatic protons except the next), 7-02 (g, J = 9-0; 2:5 Hz, 1 H, 7-H in the tricycle), 3-00—4-00
{m, 3 H, ArCH,CHATr), 3-78 (s, 2 H, ArCOCH,;), 2:65 (bs, 8 H, 4 CH,, of piperazine). Methane-
sulfonate, m.p. 164—166“C (ethanol-ether).

8-Methylthio-10-(4-[3-(4-fluorobenzoyl)propyllpiperazino)-10,11-dihydrodibenzo b,/ Jthiepin
(VIlIc) (Method D)

A mixture of 8-50 g 8-methylthio-10-piperazino-10,1 1-dihydrodibenzo[b,f]ihiepin3, 8-0 g 4-chlo-
r0-1~(4-ﬂuorophenyl)—l—butanone”, 50g K,CO; and 25 ml dimethylformamide was heated
under stirring for 6 h to 100°C. Filtration of the hot mixture removed inorganic salts and the
filtrate was evaporated at reduced pressure. The residue was dissolved in benzene and the solu-
tion chromatographed on a column of 300 g neutral alumina (activity IT). Elution with benzene
yielded 86 g (69%;) homogeneous product which crystallized from a mixture of ethano! and
benzene, m.p. 120—122°C. UV spectrum: 2 239 nm (log ¢ 4-31), 275 nm (4:24), 309 nm (3-:09),

‘max

334 nm (2-91). IR spectrum: 758, 803, 838, 885 (4 and 2 adjacent and solitary Ar—H), 1005

Explanation to Table 11 (continued)

done in vivo the compound was applied at a dose of 13 mg/kg, in some tests at half the dose,
i.e. 65 mg/kg; in these doses the compound was effective in all the tests (with the exception of
catalepsy) which does not exclude the possibility of its being effective even in lower doses; in the
doses shown it has a pronounced analgesic effect in Haffner’s test (see¥),a protracted hypotensive
and adrenolytic effect on rats, it prolongs the bleeding time in mice without affecting coagulation,
on i.p. administration it has a protracted vasodilating effect evaluated on the basis of increased
temperature of the guinea-pig ear-lobe; it has a more pronounced anaesthetic effect in the rabbit
cornea test than trimecaine; it has a positively inotropic effect on isolated rabbit atrium. °¢ Octo-
clothepin, ie. 8-chloro-10-(4-methylpiperazino)-10,11-dihydrodibenzolb, f]thiepin?. ¢ Chlor-
promazine. @ Threshold dose bringing about a statistically significant drop of body temperature
in mice. /7 Like? but amphetamine was applied here intravenously. 9 Threshold dose which
prolongs with statistical significance the narcotic effect of thiopental (1-4—1-7 times) when ap-
plied prophylactically. Bk 1yose which decreeases locomotor activity of mice to 50% of the ave-
rage control value when using the photo-cell method.
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(Ar—F), 1230 (C—0), 1502, 1596 (Ar), 1682 cm™! (COAr). NMR spectrum: 6 812 (m, 2 H,
2,6-H, of ‘benzoyl), 7-62 (d, J = 2-0 Hz, 1 H, 9-H in the tricycle), 7-15 (m, 2 H, 3,5-H, of 4-fluoro-
benzoyl), 7-00—7-55 (m, 6 H, remaining aromatic protons), 3-00—4-00 (m, 3 H, ArCH,CHAI),
2:95(t, J = 6:0 Hz, 2 H, COCHy,), c. 2-50 (m, 10 H, 5 NCH,), 2-41 (s, 3 H, SCH), 1-98 (m, 2 H,
middle CH; in the propane chain). Dimethanesulfonate, m.p. 124—126°C (aqueous ethanol).

1-(4-Pyridyl)piperazine

A mixture of 63-2 g anhydrous piperazine, 58-3 g 4-bromopyridine, 35g Na,CO; and 240 ml
3-methylbutanol was refluxed under stirring for 5 h (in a 180°C bath) using a water separator
for the water separating from the condensate. The inorganic salts were filtered from the hot
solution and the filtrate was left to stand overnight. A total of 12-7 g piperazine hydrobromide
crystallized (m.p. 196— 198°C) which was filtered and the filtrate evaporated; 28-2 g (47%,) base,
crystallizing from heptane and melting at 138—141°C. NMR spectrum: J 8:32 (dd, 2 H, 2,6-H,
of pyridine), 6-66 (dd, 2 H, 3,5-H, of pyridine), 3-25 (m, 4 H, CHZNICHZ of piperazine), 2-95
(m, 4 H, CH2N4CH2 of piperazine), 1-88 (s, 1 H, NH). Ref.*0 described the preparation of the
compound by a catalytic debenzylation of 1-benzyl-4-(4-pyridyl)piperazine on palladium and
reports a m.p. of 140°C.

8-Chloro-10-[4-(2-pyridy!)piperazinol-10,11-dihydrodibenzo[b, fJthiepin (/Xb) (Method E)

A mixiure of 56 g 8,10-dichloro-10,11-dihydrodibenzo[b,fJthiepin?, 9-75 g 1-(2-pyridyl)pipera-
zine3? (b.p. 132°C/2-3 Torr) and 8 ml chloroform was refluxed for 7 h. After evaporation of the
chloroform the residue was mixed with 100 ml water and extracted with benzene. The benzene
solution was washed with water and shaken with 70 ml 3m-HCIl. The acid aqueous phase was
separated and made alkaline with NH,OH to liberate the base which was isolated by extraction
with benzene; 625 g (77%), m.p. 123—124°C (ethanol). NMR spectrum: J 820 (q. 1 H, 6-H
of pyridine), 6:50—7-80 (m, 10 H, remaining aromatic protons), 3-91 (s, 1 H, Ar—CH-—N),
3-70 and 3-10 (2d, /= 9:0Hz, 2 H, ArCH,), 3-50 (t, 4 H, CH2N4CH2 of piperazine), 2-70
(t,4 H, CHZNICH2 of piperazine). Dimethanesulfonate, m.p. 234°C (ethanol-ether).

The authors are indebted to Drs B, Kakdé, J. Holubek and E. Svdtek (physico-chemical depart-
ment of this Institute), for measuring and interpretation of the spectra, to Mrs I. Cervend for a sample
of 1-(2-pyridyl)piperazine (she also prepared XI11), to Drs J. Turinovd and A. Capek (bacteriological
depariment) for testing the antimicrobial activity of the present compounds in vitro and to Mrs J.
Komancovd, Mr K. Havel, Mrs V. Smidovd, Mrs A. Slavikovi, Mrs J. Hrdd and Mr M. Cech
(analytical department) for carrying out the analyses.
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