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Esterification of amino alcohols Ia- VIlla with free fatty acids or their chlorides, in particular 
oenanthic, caprylic, capric, lauric and palmitic, resulted in the corresponding esters. In two 
tests (using dogs and rats) with single doses of intramuscular injection of an oil solution of the 
base, the esters display a pharmacodynamic effect persisting for up to 3 weeks. 

One of the important present trends ofresearch of antipsychotic neuroleptics consists in the de
velopment of depot preparations. The chemical basis of the hitherto used preparations of this type 
are esters of amino alcohols of the phenothiazine or thioxanthene series with fatty acids containing 
a longer chain, especially fluphenazine oenanthate1 - 6, fluphenazine decanoate 7 - 9, perphenazine 
oenanthate1 0, pipothiazine undecylenate11 -13, pipothiazine palmitate14 and f1upenthixol 
.decanoatel5 -16. In the form of base solutions in vegetable oils the substances are applied 
intramuscularly. After slow resorption in the blood-stream, blood plasma esterases bring about 
a rapid hydrolysis of the ester and release of the neuroleptic amino alcohol. This assures the rela
tively constant essential level of the agent in blood and tissues. 

Likewise, in the group of neuroleptics of the type of lO-piperazinodibenzo[ b,J]
thiepins and their analogues there are possibilities of developing depot antipsychotic 
preparations; in our past work17 

- 20 we described several neuroleptically highly 
effective amino alcohols, i.e. hydroxyalkylpiperazine derivatives, which are suitable 
as starting compounds for the preparation of esters. For the given purpose the most 
suitable appear to be amino alcohols18 la-IVa, of which oxyprothepin (IVa) has 
been studied in some detail as a potential antipsychotic21

-
25

. In the present study 
we used two other amino alcohols, a derivative of 10, ll-dihydrodibenz[b,J]oxepinI9 

Va and a derivative of benzo[b ]thieno[3,2-j]thiepin20 VIIla. Amino alcohols VIa 
and VII a which have the character of enamines had not been described and were 
prepared here from the corresponding ketones26

,27 and from 1~(3-hydroxypropyl)

piperazine28 using the titanium tetrachloride technique29
-

31
. 

Part LVI: This Journal 38,599 (1973). 

Collection Czechoslov. Chem. Commun. /VO\. 38/ (1973) 



Neurotropic and Psychotropic Agents. LVII. 1191 

In our previous work17 ,18 ,32 -34 we took up the preparation of esters of aminoa1cohols la, 

IIa, IVa and of some others, but only with lower aliphatic acids (acetic, propionic) and with 
3,4,5-trimethoxybenzoic acid; the products were then evaluated only from the viewpoint of acute 
effects and it was found that on increasing the acyl residue the activity in the acute tests de
creases; while acetates and propionates are still rather active. trimethoxybenzoate is practically 
inactive 18. 
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For compounds of the series a, R = H; b, R = COCH3; c, R = CO(CHzhCH3; d, R = 

= CO(CH2)sCH3; e, R = CO(CH2)6CH3; /, R = CO(CH2)8CH3; g, R = CO(CH2)IOCH3; 
h, R = CO(CHZ)12CH3; i, R = CO(CH2)14CH3 

We prepared now a series of esters of amino alcohols Ia- VIlla with saturated 
fatty acids with a linear chain, with oenanthic, caprylic, capric, lauric, myristic and 
palmitic acids 3s - 37. As a general method, a reaction of the above amino alcohols 
with the acyl chlorides38 - 4o was effected in chloroform, benzene or a mixture of the 
two solvents at room temperature or at a slightly raised temperature. Crude ester 
bases were converted to di(hydrogen maleates), the crystallization of which represent
ed the main purification procedure. Pure ester bases were obtained by decomposition 
of these salts and were characterized by their IR and NMR spectra (Table I). In the 
experimental section we describe also the preparation of ester III c through the re
action of amino alcohol III a with butyric anhydride, and of acetate IVb which was 
obtained by a conventional procedure. Preparation of the esters studied by heating 
the amino alcohols with a free fatty acid in xylene with continuous azeotropic removal 
of water also appears to be feasible. The procedure was described using the prepara
tion of ester II! by the reaction of amino alcohol II a with capric acid41 . 
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TABLE 1 

Esters Of Tricyclic Piperazino Alcohols 

Compounda Formula Calculated/ Found 

M.p., oCb (M.w.) 
%C % H % N % CI %S 

Jd-2HM C3sH43CIN2010S 58·44 6·03 3·89 4·93 4·46 
148- 149 (719,2) 57·85 6·12 3·89 5·05 4·52 
/f-2 HMc 

C3sH49CIN2010S 59·95 6·48 3·68 4·66 4·21 
150- 151 (761,3) 60'16 6·57 3·33 4·89 4·45 
/g-2 HMd C4oHs3CIN2010S 60·86 6·77 3·55 4·49 4·06 
149- 150 (789·3) 60·88 6·93 3-47 4·57 4·16 
/Jd-2 HM C36H4SCIN2010S 58·96 6·19 3-82 4·83 4·37 
149- 150 (733 ,3) 58·93 6·08 3·75 5·05 4·48 
llf-2 HM C39HsICIN2010S 60·41 6·63 3-61 4·57 4·14 
147- 148 (775 ,3) 60·04 6·74 3·63 4·78 4·40 
lllc-2 HM e 

C34H42N2011S 59·46 6·16 4·08 4·67 
148- 149 (686'8) 59·61 6·24 4·10 4·89 
llle-2 HM C3sHsoN2011S 61-44 6·78 3·77 4·32 
130 (742,9) 61·86 6·86 3·83 4·69 
1l1g-2 HM C42HssN2011S 63·13 7·32 3·51 4·01 
126- 129 (799,0) 63 ·43 7-86 3·52 4·20 
I Vb-M C2sH34N206S2 60·20 6·14 5·02 11·48 
162-164f (558 ·6) 59·83 6·24 4·96 11·34 
IVd-2 HMg C37H4SN2010S2 59·66 6·49 3·76 8·61 
126- 128 (744'9) 59·66 6·52 3·73 8·63 
/ Ve-2 HMe 

C3sHsoN2010S2 60·14 6·64 3-69 8-45 
122- 123 (758'9) 60·14 6·70 3-61 8·32 
I Vf-2 HMh C4oHs4N2010S2 61·04 6·91 3·56 8·15 
120- 121 (787,0) 61·02 7·11 3'40 8·20 
IVg-2 HM C42HssN20 10S2 61·89 7·17 3·44 7·87 
121 - 122 (815·0) 61 ·93 7·15 3'58 8·05 
I Vi-2HM C46H66N2010S2 63-42 7-63 3·22 7·36 
126- 127 (871 ·1) 63·73 7·79 3·31 7·57 
Vf-2HM C39Hs2N20 11 64·62 7·23 3-86 
135- 137 (724'8) 64·88 7·37 3-96 
Vh-2 HM C43H60N20 11 66·13 7·74 3·59 
139- 141 (780'9) 66'33 7·71 3-69 
Vld-2 HMi C36H44CIN2010, SS 61'57 6·46 4·49 5·68 5·14 
141-142 i (740'2) 61·69 6'59 3·93 5·44 5·12 
Vlle-M C34H44N207S 65·36 7·10 4-48 5·13 
125 - 126k (624'8) 65-14 7·08 4·86 5·44 
VIlle-M C31H40N20 6S2 61·97 6·71 4·66 10·68 
147-148'5k (600'8) 61 ·99 6·72 4-81 10·50 
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In the preparation of esters IlIe and IlIg where dilute aqueous ammonia was used for the 
decomposition of the crude reaction mixture, the by-products isolated were caprylamide42 ,43 
or lauramide44. During synthesis of ester IVe, a detected by-product was 8-methylthio-10-
hydroxy-10,1l-dihydrodibenzo[b,!Jthiepin27 . Its origin is explained by cleavage of the piperazine 
residue from position 10 of the skeleton through the action of the acyl chloride. 

Table II shows the pharmacological properties of most of the used amino alcohols 
and or'" two esters in acute tests. All the compounds were applied intravenously 
(in the catalepsy test intraperitoneally) or per os in the form of salts (methanesulfon
ates, maleates), the values shown representing effects per base. In addition to acute 
toxicity for white mice (LDso) the table shows the mean effective doses (ED so) in the 
rotating-rod test in mice which detects disturbances of motor coordination and hence 
a central depressant activity, and further the mean effective doses in the catalepsy 
test in rats (EDso). Table II shows that all the amino alcohols tested represent highly 
effective neuroleptics which exceed chlorpromazine in the rotating-rod test 3 -10 
times, and in the catalepsy test usually more than 10 times. Especially, the enarnines 
VIa and VIIa are compounds of enormous activity and belong to the most effective 
products of our systematic studies in this group. Oxymethothepin butyrate (IIIe), 
also included in the table, is still quite active in acute tests and exceeds chlorproma-

Footnote to Table I. 

a 2 HM = di(hydrogen maleate), M = maleate. b Crystallized from acetone. C Spectra of the 
base: IR 755 (l,2-C6 H4), 815, 832 and 891 (1,2,4-C6 H 3), 1165 (OC-O-C), 1579 (Ar), 1738 
(ester CO), 2810 and 2896 cm -1 (N-CH2); NMR: S 7·66 (mcs, J = 2·5 Hz, 1 H, aromatic 
proton in position 9), 6·85- 7·60 (m, 6 H, other aromatic protons), 4·15 (t, J = 6·0 Hz, 2 H 
in CH20), 3·00-4·00 (m, 3 H in ArCH2CHAr), 2·10-2·80 (m, 10 H of the NCH2 groups), 
1·24 (bs, 16 H, CH2 groups of the alkyl), 0·85 (t, 3 H, C-CH3)' d Spectra of the base: IR 750 
(l ,2-C6HJ, 810, 830 and 885 (l,2,4-C6 H 3), 1155 and 1168 (OC-O-C), 1517 and 1575 (Ar), 
1735 (ester CO), 2810 and 2845 cm- 1 (NCH2); NMR: 87'68 (mcs, J = 2·5 Hz, 1 H, aromatic 
proton in position 9), 7·15- 7·60 (m, 5 H, aromatic protons in positions 1,2,3,4 and 6), 7·00 
(mcd, J = 9'0; 2·5 Hz, 1 H, aromatic proton in position 7), 4·17 (t, J = 7·0 Hz, 2 H in CH20), 
3·00-4·00 (m, 3 H in ArCH2CHAr), 2·60 (m, 10 H in CH2N), 2·30 (t, J = 7·0 Hz, 2 H in CH2CO) 
about 1·70 (m, 2 H, CH2 adjacent to the methyl), 1·25 (bs, 16 H, remaining CH2 groups), 0·85 
(t, 3 H in C-CH3)' e See the experil11ental section. J Crystallized from aqueous ethanol. g Spectra 
of the base: lR: 752 (1,2-C6H 4), 812 (1,2,4-C6H 3), 1155 and 1170 (OC-O-C), 1575 (Ar), 
1730 cm -1 (ester CO); NMR: 8 6·85-7·65 (m, 7 H, aromatic protons), 4·09 (t, J = 7·0 Hz, 
2 H in CH20), 3,00-3,95 (m, 3 H in ArCH2-CHAr), 2·49 and 2·60 (m, 10 H in NCH2 ), 2·40 
(s, 3 H in S-CH3)' 2·28 (t, J = 7·0 Hz, 2 H in CH2 CO), about 1·80 (m, 2 H, CH2 adjacent to the 
methyl), 1·30 (m, 8 H, remaining CH2), 0·89 (t, 3 H in C-CH3). h Spectra of the base: IR: 
750 (1,2-C6 H4), 810, 829, 883 (l,2,4-C6 H 3), 1155 (OC-O--C), 1570 (Ar), 1730cm- 1 (ester 
CO); NMR: S 7'55 (mcs, J = 2·5 Hz, 1 H, aromatic proton in position 9),6'80-7'50 (m, 6 H, 
other aromatic protons), 4·05 (t, J = 6·0 Hz, 2 H in CH20), 3·00-4·00 (m, 3 H in ArCH2 CHAr), 
2·60 and 2·48 (m, 8 H of piperazine), 2·36 (s, 3 H in S-CH3), 2·26 (t, 2 H, CH2 adjacen~ to the 
piperazine N), 1·70 (m) and 1·24 (bs, 18 H, other CH2 groups), 0·85 (t, 3 H in C-CH3)' ' Hemi
hydrate. j Crystallized from dioxane. k Crystallized from a mixture of ethyl acetate and ether. 
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TABLE II 

Pharmacological Properties of Amino Alcohols la- VIlla and Esters lId and IlIe in Acute Tests 

Acute toxicity Rotating rod CatalepsyD 
Compound Application LDso EDso EDso 

mg/kg mg/kg mg/kg 

la i.v. 30·0 0·21 0·85 
Ila i.v. 49 0·18 1·0 
II/a i.v. 37 0·052 0·5 
IVa i.v. 44 0·11 0·62 
IVa p.o. 68 4·6 3·3 
VIa i.v. 28 0·034 0·33 
VIla i.v. 90b 0·032 0·2 
VIlla i.v. 0·078 H 
lId p.o. 310 15·5 16·5 
IlIe p.o. 82 1·5 8·6 
CPZd i.v. 52·2 0'585 8·6 
CPZd p.o. 198 8·2 16·0 

a If i.v. application is shown for the whole line, i.p . was actually used for the catalepsy test. 
b Per os. C Toxicity not determined. d Chlorpromazine. 

TABLE III 
Persistence of Pharmacodynamic Effects of Some Esters after a Single Application of Solution 
in Oil 

Compound Blockade Disturbance of avoidance 
(% solution) of emesisa

, days reactionb, days 

I! (2'5) 14 16-20 
II! (2 '5) 19 16-20 
IVd (1) 19 21 
IVd (2'5) 19 21 
IVe (1) 10- 14 
IV! (2 '5) 19 16-20 
IVi (1) 7-14 21 
FFEc (2 ' 5) 10- 14 > 21 

a Dogs were administered 5 mg/kg of the tested compound and complete blockade of emesis 
was followed as caused by subcutaneous application of 0·31 mg apomorphine hydrochloride/ kg 
(the application was repeated 1-2 times per week). b Significant disturbance of the avoidance 
reaction in rats following application of 30 mg/kg. C Fluphenazine oenanthate (ModitenR -

Squibb). 
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zine in both tests 2- 3 times. On the other hand, oenanthate of oxyclothepin (lId) 
is much weaker in the acute tests and only in the catalepsy test retains the activity 
of chlorpromazine. 

For evaluating the depot neuroleptic effect of some of the prepared esters we used 
1% or 2'5% solutions of the bases in refined sunflower oil which were applied to the 
animals intramuscularly. Two tests were employed: 1. Persistance of the blockade 
of apomorphine emesis in dogs4S ; 2. persistence of disturbances (alteration) of a con
ditioned avoidance reaction in rats following a single dose of the substance tested 
(for methods see re[.23 ,46). Preliminary results are summarized in Table III. As a re
ference compound, fluphenazine oenanthate1 - 6 was used. It follows from the results 
that the esters exceed the reference compound in the persistence of the blockade 
of the apomorphine emesis while they do not match it as to influencing the condi
tioned avoidance reaction in rats. In both tests, the effects persisted for 2 - 3 weeks. 

EXPERIMENTAL 

The melting points of the analytical preparations were determined in Koller's block; the samples were dried in the usual way. 
The UV spectrum (in methanol) was recorded in a Unicam SP 700 spectrophotometer, the lR spectra (in substance 
or in Nujol) using the Unicarn SP 200 G spectrophotometer and the NMR spectra (in deuteriochloroform) using the 
ZKR 60 (Zeiss, Jena) spectrometer. 

8-Chloro-l 0-[4-(2-hydroxyethyl)piperazino ]-1 0,11-dihydrodibenzo[b,f]thiepin (Ia) 

Using an earlier procedure18 we prepared the base in a 73% yield, m.p. 104-108°C (benzene); 
the base was previously characterized as a hemihydrate melting at 103-105°C, crystallizing from 
aqueous ethanol18 . Now the water-soluble methanesulfonate was prepared which crystallizes 
as hemihydrate, m.p. 161 - 162°C (ethanol-ether). For C21H27CIN204S2·1 /2 H 20 (480'0) 
calculated: 52'54% C, 5·88% H, 7·28% Cl, 5'84% N, 13-36% S; found: 52'52% C, 5'84% H, 
7'23% CI, 5'79% N, 13-70% S. 

8-Methoxy-l 0-[4-(3-hydroxypropyl)piperazino ]-1 0,11-dihydrodibenzo[b,nthiepin (IlIa) 

The base prepared as described previouslyl8 in a 57% yield crystallized on further standing: 
m.p. 80-82°C in a capillary (cyc1ohexane). According to the spectrum and analysis we are 
dealing here with a solvate with one-half molecule cyc1ohexane. NMR spectrum: [} 7·00-7,75 
(m,6H, aromatic protons in positions 1,2,3,4,6 and 9), 6·65 (d, J = 8'0; 3·0 Hz, 1 H, aromatic proton 
in position 7), 4·95 (bs, 1 H in OH), 3·71 (s, 3 H in OCH3), 3'60-4'00 (m, 4 H in CH20 and 
ArCH-CHAr), 3·10 (d, J = 9·0 Hz, 1 H, remaining benzyl proton), about 2'60 (m, 10 H of the 
CH2N groups), 1·72 (m, 2 H of the middle CH2 group of the side chain), 1·30 (s, 6 H of cyc1o
hexane). For C2sH34N202S (426'5) calculated: 70'39% C, 8'03% H, 6'57% N , 7'50% S; found: 
70'64% C, 8'11~~ H, 6·22% N, 7'59% S. 

8-Methylthio-l 0- [4-(3-hydroxypropyl)piperazino ]-1 O,II-dihydrodibenzo[b,f]thiepin (IVa) 

The base l8 crystallized from benzene as a solvate with 1 benzene molecule: m.p. 68-70°C. 
For C28H34N20S2 (478'7) calculated: 70'25% C, 7'16% H, 5'85% N; found: 69·66% C, 7'29% H, 
5'85% N. Embonate(1 : I)-monohydrate was obtained by precipitation of the methanesulfonate 
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of base IVa with an aqueous solution of the sodium salt of 4,4'-methylenebis(3-hydroxy-2-
naphthoic) acid, m.p. 180-185°C. For C4sH46N20SS2 (807'0) calculated: 66'98% C, 5·74% H, 
3-47% N, 7-94% S; found: 67'01% C, 5'42% H, 3'30% N, 7-42% S. 

8-Methyl-l 0-[4-(2-hydroxyethyl)piperazino ]-1 0,11-dihydrodibenz[b,jJoxepin (Va) 

The base was obtained in a 75'% yield by the substitution reaction of 8-methyl-l0-chloro-l0,1l
dihydrodibenz[b,f]oxepin19 with 1-(2-hydroxyethyl)piperazine in boiling chloroform; in contrast 
with our previous work 1 9 it was now obtained free of the crystal solvent; m.p. 58-61°C (benzene
light petroleum). For C21 H 26N20 2 (338'4) calculated: 74'52% C, 7·74% H, 8'28% N; found: 
74·30% C, 7·94% H, 8'08% N. Di(hydrogen maleate), m.p. 164-166°C (aqueous ethanol). For 
C29H34N2010 (570'6) calculated: 61·04% C, 6'00% H, 4'91% N; found: 60'68% C, 6'10% H, 
5'15% N. 

8-Chloro-l 0- [4-(3-hydroxypropyl)piperazino ]dibenzo[b,j]thiepin (VIa) 

1-(3-Hydroxypropyl)piperazine2s (36'0 g) was added to a solution of 13·0 g 8-chloro-llH
dibenzo[b,f]thiepin-l0-one26 in 100 ml benzene. The mixture was stirred and over a period 
of 10 min, a solution of 4·74 g titanium(IV) chloride in 30 ml benzene was added dropwise. The 
mixture was refluxed under stirring for 32 h, cooled and decomposed by adding 140 ml water. 
The precipitate was removed by filtration, the filtrate separated and the benzene phase was evapor
ated. A total of 13'4-g (70%) crude base was obtained. This was neutralized with 4·0 g maleic 
acid in 50 ml ethanol to convert it to the maleate, m.p.193-194°C (ethanol). For C2sH 27ClN2 . 
. 0sS (503'0) calculated: 59'70% C, 5·41% H, 7'05% CI, 5'57% N, 6'37% S; found: 60'05% C, 
5'52% H, 7·30% Cl, 5'52% N, 6'46% S. 

Decomposition of the pure maleate with aqueous ammonia and extraction with benzene led 
to the pure base, m.p. 151-152°C (ethanol). IR spectrum: 762 (1,2-C6H4), 818 and 868 (1,2,4-
C6H 3), 1055 (CH20H), 1545 and 1602 (Ar), 2770 (CH2N), 3150 cm- 1 (OH). NMR spectrum: 
8 7·00-7·70 (m, 7 H, aromatic protons), 6·34 (s, 1 H in ArCH= CAr), 4·75 (s, disappears 
on deuteration, 1 H in OH), 3'78 (t, J = 5·0 Hz, 2 H in CH20), 2·95 (m, 4 H, CH2 groups 
in the vicinity of the enamine N), 2·65 (m, 6 H, CH2 groups in the vicinity of the amine N), 
1-72 (m, 2 H of the middle CH2 group of the side chain). For C21 H 23ClN20S (386'9) calculated: 
65'19% C, 5'99% H, 9·16% CI, 7-24% N, 8·28% S; found: 65'27% C, 5'93% H, 9·22% CI, 7'13% N, 
8'47% S. 

8-Methoxy-lO-[4-(3-hydroxypropyl)piperazino]dibenzo[b,f]thiepin (VIla) 

In analogy to the preceding case, a total of 6·6 g (63%) maleate of base VIla was obtained from 
5·4 g 8-methoxy-llH-dibenzo[b,f]thiepin-l0-one27 and 17'5 g 1-(3-hydroxypropyl)piperazine28; 
m.p. 194-195°C (ethanol). For C26H30N206S (498'5) calculated: 62'64% C, 6'07% H, 5'62% N, 
6'42% S; found: 62'93% C, 6'16% H, 5·40% N, 6'61% S. 

Fatty acid chlorides were obtained by the reaction of free acids with excess thionyl chloride 
according to described procedures; the yields and the boiling points are shown. Oenanthyl 
chloride38 , 90%, 170- 174°/ 740 Torr; capryloyl chloride38, 87%, 80- 83°C/13 Torr; decanoyl 
chloride38, 93%, 106- 108°C/ 8 Torr; lauroyl chloride38 ,39, 74%, 145- 150°C/15 Torr; myristoyl 
chloride38 ,39, 88%, 158-165°C/12-14 Torr; palmitoy! chloride38 ,39, 76%, 190-192°C/12 Torr. 

8-Chloro-l 0-[4-(2-oenanthoyl oxyethy!)piperazino ]-1 0, I1-dihydrodibenzo [b,j]thiepin (Id) 

Oenanthoyl chloride (7'1 g) was added to a solution of 9·0 g substance Ia in 70 ml chloroform 
and the mixture was left for 24 h at room temperature. Then 100 m! chloroform and 100 ml 
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water were added and the mixture was agitated for 2 h. The layers were separated, the chloroform 
layer was extracted with 70 ml 15% NaOH and 70 ml water, dried with K 2C03 and evaporated 
in vacuo. A total of 11·7 g (100%) ester was obtained which, on chromatography on a thin layer 
of alumina, appears homogeneous. After dissolving in 20 ml acetone, a solution of 5·57 g maleic 
acid in 20 ml acetone was added . On standing, l3 ·7 g (79%) di(hydrogen maleate) precipitated, 
m.p. 148-149°C (acetone); see Table I. This salt (12·6 g) was suspended in 200 ml water, 20 ml 
ammonium hydroxide was added, followed with 150 ml ether and the mixture was shaken . 
After separation, the ether layer was dried with K 2C03 and evaporated. A total of 8·3 g base 
was obtained and this was used for the pharmacological tests. IR spectrum: 752 (1,2-C6 H4), 
812, 830 and 889 (l ,2,4-C6H 3), 1168 (OC-O-C), 1578 (Ar), 1732 (ester CO), 2815 and 2855 
cm- 1 (N- CH2). NMR spectrum: [) 7·68 (mcs, J = 2·5 Hz, 1 H, aromatic proton in position 9), 
7·15-7·63 (m, 5 H, aromatic protons in positions 1,2,3,4 and 6), 7·00 (mcd, J = 9'0; 2·5 Hz, 
1 H, aromatic proton in position 7), 4·18 (t, J = 7·0 Hz, 2 H in CHzO), 3,00- 4,00 (m, 3 H 
in ArCHzCHAr), 2·64 (m, 10 H in NCHz groups), 2·32 (t, J = 7·0 Hz, 2 H in COCH2), about 
1'70 (m, 2 H, CH2 in the vicinity of methyl), 1·30 (bs, 6 H of CH2 groups in the middle of the 
terminal alkyl), 0·89 (t, 3 H in C- CH3)' Most of the esters shown in Table I were prepared 
in a similar way. During preparation of ester IIIe, the mother liquor after preparation of maleate 
was made alkaline with ammonia and extracted with benzene to isolate caprylamide: m.p . 105 to 
107°C (benzene- light petroleum), in agreement with the literature43 . Similarly, during preparation 
of ester IIIg, lauramide was isolated, m.p. 97- 99°C; ref.44 gives 102°C. 

8-Methylthio-1 0-[4-(3-capryloyloxypropyl)piperazino ]-1 O,ll-dihydrodibenzo[b,f]thiepin (IVe) 

Capryloyl chloride (12·2 g) was added to a solution of 14·0 g base IVa in 20 ml chloroform and 
60 ml benzene, the mixture was left for 4 days at room temperature and then heated for 1 h to 
60°C. After cooling, it was decomposed with 100 ml water, 20 ml ammonium hydroxide was 
added and it was extracted with 100 ml benzene. Evaporation of the benzene phase yielded 21·6 g 
oil, from which 2·1 g crystalline substance precipitated after a week's standing. The substance 
was isolated by filtration after adding 50 mllight petroleum. Since it was not homogeneous even 
after several crystallizations from benzene, it was purified by chromatography on alumina, using 
elution with benzene; m.p. 120°C (benzene). According to spectrum and analyses we are dealing 
here with 8-methylthio-10-hydroxy-10,1l-dihydrodibenzo[b,f]thiepin for which a m.p. of 117 to 
H8°C (aqueous ethanol) had been reported in this laboratory27. NMR spectrum: [) 7·10-7·60 
(m, 6 H, aromatic protons in positions 1,2,3,4,6 and 9), 6·98 (mcd, J = 8'0; 2·5 Hz, 1 H, aromatic 
proton in position 7),5,30 (dd, J = 9·0; 4·5 Hz, 1 H in ArCH), 3,00- 3,90 (m, 2 H in ArCH2) , 

2·39 (s, 3 H in S-CH3)' 2·22 (s, 1 H in OH). For C15H 140SZ (274'3) calculated: 65'69% C, 
5'15% H, 23'33% S; found: 65·80% C, 5'22% H, 23'28% S. 

From the light petroleum fraction, di(hydrogen maleate) was prepared as previously: 13·7 g, 
m.p. 122-123°C (acetone); the analysis is shown in Table I . On decomposition of this salt 
(12'0 g), similarly as with preparation of ester Id, a total of 6·7 g oily base was obtained; this was 
used for pharmacological purposes. UV spectrum: lmax 276 nm (log e 4'11). IR spectrum: 751 
(1,2-C

6
H 4), 810, 830 (1,2,4-C6H 3), 1152 (OC-O-C), 1572 (Ar), 1732cm- 1 (ester CO). 

NMR spectrum: [) 7·60 (mcs, J = 2·0 Hz, 1 H, aromatic proton in position 9), 6·98 (mcd, J = 9'0; 
2'0 Hz, 1 H, aromatic proton in position 7), 7·10-7'55 (m, 5 H, aromatic protons in positions 
1,2,3,4 and 6),4'10 (t, J = 7·0 Hz, 2 H in CH20), 3·00-4'00 (m, 3 H in ArCH2CHAr), 2-40 to 
2'70 (m, 8 H of piperazine), 2·40 (s, 3 H in S-CH3)' 1·00-2·40 (m; remaining CHz groups), 
0'86 (t, 3 H in C-CH3). 
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8-Methoxy-1 0- [4-(3-butyryloxypropyl)piperazino ]-1 O,ll-dihydrodibenzo[b,f]thiepin (IlIc) 

Solution of 2·95 g base IlIa and 2·43 g butyric anhydride in 20 ml benzene was refluxed for 7 h . 
After cooling, ft was diluted with 60 ml benzene, and 60 ml water and 1.0 ml ammonium hydroxide 
were added. After shaking, the benzene layer was processed as in the foregoing examples and the 
crude base was converted to di(hydrogen maleate) : 4'45 g (85%), m .p. 148 - 149°C (acetone). 
The analytical data are shown 'in Table I. 

8-Chloro-10-[4-(3-decanoyloxypropyl)piperazino]-10,11-dihydrodibenzo[b,flthiepin (IIf) 

From a solution of 5·0 g base Ila and 4·5 g decanoic acid41 in 100 ml xylene, the solvent was distilled 
off over a period of 12 h at normal pressure and was continually replaced in the reaction mixture 
with anhydrous xylene, After this procedure, the reaction mixture contains less than 10% of the 
nonreacted amino alcohol Ila (thin-layer chromatography), After cooling, it was diluted with 
100 ml xylene, the solution was washed with 150 ml 5% NaOH, dried with K 3C03 and evaporated. 
The residue was dissolved in 15 ml acetone and the solution was neutralized with 2,7 g maleic acid, 
A total of 8,00 g (80%) di(hydrogen maleate) was obtained, m.p, 146- 147°C. It melts without 
depression in a mixture with the product prepared by esterification as during preparation of ester Id. 
The analysis of the salt is shown in Table I. Similarly to the preparation of Id, the base was liberat
ed. JR spectrum: 750 (1,2-C6 H 4 ), 810 and 883 (1,2,4-C6 H 3), 1150 (OC-O-C), 1572 (Ar), 
1730 (ester CO), 2810 and 2850 cm -1 (N-CH2). NMR spectrum: S 7,68 (mcs, J = 2·5 Hz, 
1 H, aromatic proton in position 9), 7,15-7,60 (m, 5 H, aromatic protons in positions 1,2,3,4 
and 6), 7·00 (nicd, J = 9'0; 2'5 Hz, 1 H, aromatic proton in position 7), 4·08 (t, J = 7·0 Hz, 2 H 
in CH20), 3,00-3,90 (m, 3 H in ArCH2 CHAr), 2·10-2·80 (m, 12 H of the NCH2 groups), 
1·70 (m) and 1·24 (bs, other CH2 groups of the aliphatic chains), 0·86 (t, 3 H in C-CH3). 

The evaluation of some of the compounds in acute tests (Table II) was done under the direction 
of Dr J. Metysova at the pharmacological department of this institute. The NMR and IR spectra 
were registered and interpreted by Dr E. Svatek, Dr B. Kakac and Dr J. Holubek at the physico
chemical department of this institute. The analytical estimations were done at the analytical depart
ment (headed by Dr J. Korbl) by Mr K. Havel, Mrs J. Komancova, Mrs V. Smidova and Dr M . tech. 
Technical assistance with the preparation of some of the starting compounds by Mrs M. Hrubantova 
is also acknowledged. 

REFERENCES 

1. Burke J. C., High J. P., Laffan R. J., Ravaris C. L.: Federation Proc. 21,339 (1962). 
2. Ebert A. G., Yale H. L., Hess S. M.: Federation Proc. 22, 539 (1963); Psychopharmacol. 

Abstr. 3, 118 (1963). 
3. Ebert A. G.: Federation Proc. 23 (Part 1),489 (1964); Psychopharmacol. Abstr. 4, 73 (1964). 
4. Kurland A. A., Gruenwald F., Vega L., Wittig B. A.: Current Therap. Res. 6, 137 (1964); 

Psychopharmacol. Abstr. 4, 966 (1964). 
5. Hicks R., Ovenstone I. M. K.: Brit. Med. J. 1966/11(5521), 1071; Psychopharmacol. Abstr. 6, 

723 (1966). . 
6. Dreyfuss J., Ross J. J. jr, Schreiber E. c.: J. Pharm. Sci. 60, 829 (1971). 
7. Heinrich K.: Arzneimittel-Forsch. 19, 502 (1969). 
8. Moldenhauer B.: Med. Welt 1970, 1150. 
9. Nahunek K., Rodova A., Svestka J .: Activitas Nervosa Super. 12, 47 (1970). 

10. Van Kempen G. M. J .: Psychopharmacologia 21, 283 (1971). 
11. Delay J.: 7th Congress CINP, Prague 1970, Abstr. p. 109. 

Collection Czechoslov. Chem. Commun.,/Vol. 38/ (1973) 



Neurotropic and Psychotropic Agents. LVII. 1199 

12. Gayral L., Dules J., Grandmontagne 0 .: 7th Congress CINP, Prague 1970, Abstr. p. 149. 
13. Delay J., Lemperiere T. , Deniker P., Peron-Magnan P.-N. , Feline A., Ginestet D., Colonna L.: 

Presse MM. 79 (28), 1293 (1971). 
14. Julou L., Laffargue B., Ducrot R., Bardone M. C., Garret c.: 7th Congress CINP, Prague 

1970, Abstr. p. 222. 
15. Bruck J., Guss H.: Wien. Med. Wochschr. 121,110 (1971). 
16. Jorgensen A., Overo K. F ., Hansen V.: Acta Pharmacol. Toxicol. 29,339 (1971). 
17. Jilek J. 0 ., Svatek E., Metysova J., Pomykacek J., Protiva M.: This Journal 32, 3186 (1967). 
18. Jilek J. 0 ., Pomykacek J., Metysova J., Protiva M.: This Journal 36, 2226 (1971). 
19. Seidlova V., Pelz K., Adlerova E., Jirkovsky I., Metysova J., Protiva M.: This Journal 34, 

2258 (1969). 
20. Sindelar K., Metysova J., Protiva M.: This Journal 36, 3404 (1971). 
21. Protiva M., Jilek J . 0., Metysova J.: Activitas Nervosa Super. 13, 184 (1971). 
22. Metysova J., Metys J.: Activitas Nervosa Super. 13, 185 (1971). 
23. Kazdova E., Metysova J., Dlabac A.: Activitas Nervosa Super. 13, 186 (1971) . 
24. Likovsky Z., Votava Z.: Activitas Nervosa Super. 13, 187 (1971). 
25. Dlabac A., Metys J ., Metysova J. : Activitas Nervosa Super. 13, 188 (1971). 
26. Jilek J. 0., Metysova J., Pomykacek J ., Protiva M.: This Journal 33, 1831 (1968). 
27. Pelz K., Jirkovsky 1., Adlerova E., Metysova J., Protiva M.: This Journal 33, 1895 (1968). 
28. McElvain S. M., Bannister L. \V.: J. Am. Chern. Soc. 76, 1126 (1954). 
29. White W. A., Weingarten H.: J. Org. Chern. 32, 213 (1967). 
30. Vmio S., Veda I., Sato Y., Maeno S. (Fujisawa Pharm. Co., Ltd.): Ger. Offen. 1 801 523; 

Neth. Appl. 68/14346 (Appl. Japan 6. to. 1967); Chern. Abstr. 71, 112976 (1969). 
31. Jilek J . 0 ., Sindelar K., Metysova J ., Metys J., Pomykacek J., Protiva M.: This Journal 35, 

3721 (1970). 
32. Pelz K., Ernest I., Adlerova E., Metysova J., Protiva M.: This Journal 33,1852 (1968). 
33. Protiva M., Jilek J., Adlerova E., Metysova J. (Spofa): Czech. 130740 (Appl. 29. 11. 1966); 

Brit. 1136527; Belg. 707.068; Canad. 860.345; Neth. Appl. 67/16220; Chern. Abstr. 70, 
47495 (1969); 73, 56 126 (1970). 

34. Protiva M., Jilek J ., Metysova J., Pomykacek J., Sedivy Z.: .Czech. 143 482 (Appl. 25.11. 1969) 
35. Jilek J . 0., Sindelar K., Protiva M.: Activitas Nervosa Super. 14, 125 (1972). 
36. Kazdova E., Dlabac A., Metysova J.: Activitas Nervosa Super. 14, 126 (1972). 
37. Likovsky Z., Votava Z., Dlabac A.: Activitas Nervosa Super. 14, 127 (1972). 
38. Fierz-David H. E., Kuster W.: Helv. Chim. Acta 22, 82 (1939). 
39. Ralston A. W., Selby W. M.: J. Am. Chern. Soc. 61, 1019 (1939). 
40. Ansell M. F., Gigg R. H.: Rodd'~ Chemistry of Carbon Compounds, 2nd Ed. I/e, 148. Elsevier, 

Amsterdam 1965. 
41. Robinson G. M. : J. Chern. Soc. 125, 226 (1924). 
42. Aschan 0.: Ber. 31, 2348 (1898). 
43. Hofmann A. W.: Ber. 17, 1408 (1884). 
44. Kraff F., Stauffer B.: Ber. 15, 1729 (1882). 
45. Janssen P. A. J., Niemegeers c. J. E.: Arzneimittel-Forsch. 9, 765 (1959) . 
46. Cook L., Weidley E.: Ann. N. Y. Acad. Sci. 66, 740 (1957). 

Translated by A. Kotyk. 

Collection Czechoslov. Chem. Commun. /Vol. 38/ (1973) 




