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The synthesis of 11-(2’-dimethylaminoethyl)-5-methyl-5,11-dihydrodibenzo[b,¢][1,4]thiazepin and related

compounds is described.

11-Lithiolated 5-methyl-5,11-dihydrodibenzo[b,e][1,4]thiazepin (18) was employed

as the key intermediate in the preparation of these compounds.

Morimoto had indicated, from his molecular orbital
treatment using the Hiuckel approximation, that the
dibenzo[b,¢][1,4]thiazepin ring has approximately the
same s-electron level as phenothiazine.) This result
led the present authors to investigate the synthesis of

11-substituted dibenzo[b,¢][1,4]thiazepin  derivatives
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Chart 1.

In this paper, the authors will describe a synthesis
of 1l-substituted 5-methyl-5,11-dihydrodibenzo[b,e]-
[1,4]thiazepin and related compounds which, in our
animal studies, displayed an imipramine-like activity.?

Results and Discussion

The synthesis of Compound I was attempted by
the following two methods. Method A involved the
preparation of 11-substituted dihydrodibenzo[b,¢][1,4]-
thiazepins by the cyclization of a-substituted phenyl
benzyl thioethers, while Method B involved the prepa-
ration of 5-methyl-11-substituted dibenzo[b,e][1,4]-
thiazepins by the electrophilic substitution reaction of
5-methyl-5,11-dihydrodibenzo[b,¢][1,4]thiazepin  lithi-
olated(18) with alkyl halides and other reagents
(Chart 2).
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Chart 2.

* Abstracted from a portion of a Ph. D. Dissertation
submitted by I. U. in March, 1974, to Osaka University.

The starting materials, a-substituted phenyl benzyl
thioethers(3), were prepared by a patented procedure?
or its modifications. The treatment of sodium thio-
phenolate with benzyl halides (2) in ethanol at room
temperature or at the boiling point of the solvent
used gave 3, which was then allowed to react with
989, formic acid and with ethyl chloroformate to
afford the 4 compounds in good yields. The catalyti-
cal hydrogenation of the Mannich base(6) with pal-
ladium carbon under atmospheric pressure gave an
aminoalcohol(9). Compound 6 was reduced with
sodium borohydride in methanol to give Compound 7,
which was then converted to benzyl chloride(2d)
with thionyl chloride.
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The cyclization of 3a, b and 4 at 120 to 140 °C
in the presence of copper yielded 5,11-dihydrodibenzo-
[b,e][1,4]thiazepins, 12 and 13, in moderate yields,
while the saponification of 13a, b with an aqueous
alcoholic sodium hydroxide solution gave Compound
12. When R, in 3 was sterically bulky, such as a
phenyl or dimethylaminoethyl group, either the start-
ing material unchanged was recovered or resinous
substances were formed. The alkylation of 12 with



2324

sodium hydride and methyl iodide, allyl bromide, and
dimethylaminoalkyl chloride® in DMF gave the cor-
responding  5-substituted  5,11-dihydrodibenzo[b,e]-
[1,4]thiazepins(14) in moderate yields.
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It is known that compounds containing sulfur and/or
nitrogen in the molecule are metalated at the carbon
adjacent to the hetero atom by alkyl- or aryl-lithium
to form organolithium compounds, which can then be
used as synthetic intermediates.®)> The present authors
employed this method for the preparation of 11-
substituted dibenzo[b,e][1,4]thiazepin derivatives. In
this case, the three sites shown by the a, b, and ¢ arrows
in Chart 5 are metalated with alkyl- or aryl-lithium.
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The reaction of 14a with phenyl lithium and
dimethylaminoethyl chloride in ether afforded Com-
pound 19 in a 62.49%, yield. Evidence for the 19
structure was provided by the results of elementary
analysis and by the spectral data. Compound 19
showed an emprical formula, C;;H,,N,S, upon
elementary analysis; its IR spectrum showed bands at
2800(tertiary amino group, NCH;) and 700(condensed
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Fig. 1. NMR spectrum of 19 in CDCI,.
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aromatic)cm~!, and the NMR spectrum in deuterio-
chloroform exhibited signals at 6 2.17—2.50(4H, m,
CH,CH,) 2.28(6H, s, N(CH,),) and 3.25(3H, s,
N-CHj)ppm. A signal due to methine proton was
observed at 6 4.29(1H, J=7.0Hz, C,~H)ppm.
These findings show that the electrophlic substitution
reaction occurred on the ll-position of 14a. The
structure of this product was, therefore, identified
as  5-methyl-11-(2'-dimethylaminoethyl)-5,11-dihydro-
dibenzo[b,¢][1,4]thiazepin (19).
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The lithio derivative 18 was employed as a versatile
intermediate for preparing 1l-substituted 5,11-
dihydrodibenzo[4,¢][1,4]thiazepins; almost all the
derivatives shown in Chart 6 were successfully prepar-
ed by this method. Thus, the reaction of 18 with
carbon dioxide vyielded 11-(5-methyl-5,11-dihydro-
dibenzo[b,¢][1,4]thiazepin)carboxylic acid (23).
The treatment of 18 with 1-bromo-3-chloropropane
yielded a haloalkyl derivative(21), which was then
allowed to react with I-methylpiperazine to give
20e in a moderate yield. It is hard to synthesize
l1-amino compounds (22) by the wusual method.
However, 22 was prepared by this method in about a
209, vyield. The reaction of 14a with hydrogen
peroxide in a mixed solvent of acetone and acetic
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acid at room temperature or in a solution of acetone
with refluxing led to 5-methyl-5,11-dihydrodibenzo-
[b,e][1,4]thiazepin-10-oxide(24) or 5-methyl-5,11-di-
hydrodibenzo[b,e][1,4]thiazepin-10,10-dioxide (25).

Compound 19 and related compounds were shown
to have an imipramine-like activity in experimental
animals; 19 is the most valuable among these com-
pounds.

Our pharmacological findings will be reported
elsewhere in the near future.

Experimental

All the melting points are uncorrected. The IR spectra
were taken with a Hitachi EPI-2 spectrometer. The NMR
spectra were recorded by means of a Varian A-60 spectrom-
eter in CDCl,;, using TMS as the internal standard.

The o-bromobenzylbromide was prepared by the bromina-
tion of ¢-bromotoluene by a previously reported procedure.®
The o-bromo-1-chloroethylbenzene(2b)? (bp 98—105 °C/
13 mmHg) and o-bromo-1-chloropropylbenzene(2¢) (bp 100—
110 °C/10 mmHg) were prepared by the reduction of o-
bromoacetophenone and o-bromopropiophenone, and by
the subsequent chlorination of the resulting substances.

0-Bromo-3-dimethylaminopropiophenone (6).8 A mixture of
o-bromoacetophenone (1.94 g), dimethylamine (10.7 g), para-
fomaldehyde (3.9 g), and conc. HCl (0.2 ml) in 15 ml of
EtOH was refluxed for 2 hr on an oil bath and then cooled.
The solid thus precipitated was filtered, washed with acetone,
and recrystallized from a mixed solvent of acetone and MeOH
to give 6 (2.10g); mp 185—189°C. Found: C, 45.20;
H, 5.27; N, 4.66%. Caled for C;;H;BrON-HCl: C,
45.15; H, 5.17; N, 4.79%,.

7-(o-Bromophenyl)-3-dimethylaminopropyl Alcohol (7). To a
solution of 6 (1.8 g) in 30 ml of MeOH, we added 5 ml of a
109, NaOH solution; NaBH, (500 mg) was then added in
small portions, and the mixture was stirred for 2 hr at 50 °C.
The solvent was then evaporated in vacuo. H,O was added
to the residue, and the aqueous layer was extracted with
benzene. The benzene layer was dried over MgSO, and
evaporated. The solid was recrystallized from a mixed
solvent of benzene/petr. benzine to give 7 (1.3g); mp
74—75 °C.

7-0-Bromophenyl-3-dimethylaminopropyl Chloride (2d). To a
solution of 7 (1.0 g) in 30 ml of CHCI,;, SOCI, in CHCI,
was added, drop by drop under cooling. The reaction
mixture was stirred first at the same temperature for 30 min,
and then at 50 °C for 2 hr, and subsequently cooled. The
CHCI, was removed in vacuo, and the residue was recrystallized
from acetone to give 2d (0.8 g); mp 180.5—181 °C.

1-Methyl-o-bromobenzyl-o’-aminophenylthioether (3b). To
NaOEt in an EtOH solution (prepared from Na (3.5 g)
and abs. EtOH (80 ml)), then o-aminothiophenol (16.6 g)
was added all at once. The mixture was stirred for 30 min.
1-Chloro-o-bromoethylbenzene 2b (19.4g) was added to
this solution, and the mixture was refluxed for 2 hr. After
the removal of the solvent, HyO was added to the residue and
the mixture was extracted with CHCl,. The CHCl; layer
was dried over MgSO, and evaporated. The oil thus ob-
tained was distilled under reduced pressure. The fraction
boiling at 169—172 °C/0.9 mmHg was collected to give 3b
(16.6 g; 60.6%,). Found: C, 54.53; H, 4.41; N, 4.56; S,

10.70; Br, 25.799%,. Calcd for C,H;,BrNS: G, 54.55;
H, 4.58; N, 4.54; S, 10.40; Br, 25.929,.
7-Ethyl-o-bromobenzyl-o’-aminophenylthioether (3c). In a

similar manner, 3¢, a yellow viscous oil, was obtained in a
509, yield; bp 178—182 °C/0.55 mmHg. Found: G, 55.20;

5,11-Dihydrodibenzo[4,¢][1,4]thiazepins
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H, 4.78; N, 4.06; S, 10.20%. Calcd for C;;H,;(BrNS: GC,
55.91; H, 5.00; N, 4.35; S, 9.95%,.

N,N-Dimethyl-3-( o-bromaophenyl ) -3-( o’-aminophenylthio )-propyl-
amine (3d). To a solution of NaOEt in EtOH (EtOH;
100 ml, Na; 600 mg), o-aminothiophenol(1.0g) and then
3.0 g of 2d were added. The mixture was refluxed for 3 hr.
A small amount of H,O was then added to the reaction
mixture, and the solvent was removed in vacwo. H,O was
added to the residue, and the mixture was extracted with
CHCl;. The CHCI,; layer was dried over MgSO, and evap-
orated. An oil (3.9g) was thus obtained; IR: wpy,x
(neat); 3400 and 3300 (primary amine), and 2800 cm™!
(tertiary amine). This oil was converted to an oxalate in a
usual manner. The oxalate melted completely at 180 °C after
having decomposed at 138—140 °C. Found: C, 50.04; H,
5.24; N, 6.27; S, 7.18; Br, 17.39%,. Calcd for C;,Hy;N,SBr-
C,H,0,: G, 50.12; H, 5.09; N, 6.15; S, 7.04; Br, 17.55%,.

o’-(N-Formylamino ) phenyl-o-bromobenzylthioether (4a).®
A solution of 3a (70 g) in 420 ml of 98%, HCOOH was re-
fluxed for 2 hr. The reaction mixture was then poured
into ice water and extracted with CHCl;. The CHCI; layer
was washed with a 10%, NaOH solution and H,O, dried, and
evaporated. The solid thus obtained was recrystallized from
EtOH-cyclohexane to give 75 g of 4a; mp 112—113 °C.

o’-(N-Formylamino ) phenyl-o-bromo-o-methylbenzyl thioether (4b)
was obtained in a 51.79%, yield in a similar manner.

0-Bromobenzyl-o’- (N-ethoxycarbonylamino ) phenylthioether (4c).
To a solution of 3a (2.9g) in 5 ml of pyridine, we added
CICOOG,H; (l.1g) under cooling. Stirring was then
continued for 2 hr. The mixture was allowed to stand
overnight at room temperature, and then it was poured into
water and extracted with ether; the ether layer was washed
with H,O and 109, HCI, dried over MgSO,, and evaporated.
The oil thus obtained was treated with EtOH to give a solid.
The solid was recrystallized from aq. EtOH to give 1.5¢g
of 4c, as colorless needles; mp 54-55 °C. Found: C, 52.72;
H, 4.50; N, 3.97; S, 8.79; Br, 22.089%,. Calcd for C,gH,-
NSO,Br: G, 52.47; H, 4.40; N, 3.82; S, 8.75; Br, 21.82%,.

5,11-Dihydrodibenzo[b,e][7,4]thiazepin (12a). 3a was
prepared by Ullman reaction from o-bromophenyl-benzyl-
thioether, which had itself been obtained by the reaction of
o-aminothiophenol with o-bromobenzylbromide according
to a patented procedure.®

A mixture of 3a (100 g) and copper powder (10 g) in 1.01
of pyridine was stirred with refluxing at 110—115 °C in the
presence of K,CO,;(100 g) and then cooled. The solid was
filtered off, and the filtrate was concentrated to one-third of
the initial volume. The residue was poured into chilled 109,
HCI, and the resulting semi-solid was extracted with ether.
The ether layer was washed with H,O, dried over MgSQO,,
and evaporated. The residue was distilled under reduced
pressure. The fraction boiling at 200—220 °C/0.4 mmHg
was collected to give 12a (80 g); mp 117—118 °C (lit, 121—
122 °C).»

5-Formyl-5,11-dikydrodibenzo[b,e][7,4]thiazepin (13a). A
mixture of 4a (70 g) and Cu powder (8.0g) in 600 ml of
pyridine was stirred with refluxing in the presence of K,CO,
(80 g). The solid was then filtered off, and the filtrate was
concentrated in vacuo. The residue was poured into chilled
dil. H,SO,, and extracted with CHCl;. The CHCI, layer
was washed with H,O, dried, and evaporated to give 13a
(50 g); mp 123—124 °C.

5-Ethoxycarbonyl-5,11-dihydrodibenzo[b,e][7,4]thiazepin (13¢c).
A mixture of 4¢ (8.0 g), and K,CO; (8.0g) in 160 ml of
pyridine was refluxed in the presence of Cu powder (0.8 g)
for 4 hr. After the mixture had then been cooled, a solid
was filtered off. The filtrate was poured into 209, H,SO,
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TaABLeE 1. PREPARATION OF 5-SUBSTITUTED DIBENZO[b,¢][1,4]THIAZEPIN DERIVATIVES
. Formula Analysis9, Calcd (Found)
R R, mp (bp) (°C) (Mol wt)
C H N S
14a CH, H 93—94 C,,H,;NS 73.99 5.77 6.16 14.08
(227.25) (78.91 5.73  6.05  14.15)
14b  CH,CH-CH, H 104—104.5 CyH, NS 75.87 5.97  5.53  12.67
(253.29) (75.77 6.17 5.43 12.44)
14c  (CH,);NMe, CH, (187/0.6) CpoH,,N,S 88.97  10.24
(312.40) (88.87  10.24)
14d  (CH,),NMe,® H 154—1550 Cp,H,0N,S 62.99  6.04  7.00 7.9
(284.32) (63.03 6.11 7.01 8.61)»
14e  (CH,),NMe,® H 133—134 CysH,,N,S 63.75  6.32  6.67  7.72
(298.32) (63.65  6.53  6.53  7.76)V

a) P. Gailliot et al., Chem. Abstr., 55, 19.972¢ (1961).

mp. 153—155°C (999, ethanol), Oxaleate; mp 139—143 °C (decomp.).

and extracted with ether. The ether layer was washed with
H,O, dried, and evaporated. The solid thus obtained was
recrystallized from 95% EtOH to give 13¢ (4.2g); mp
101.5—104 °C. NMR (d); 1.23 (3H, t, J=7.0 Hz, -CHj),
422 (2H, q, J=7.0Hz, -CH,-), 3.54 (1H, d, J=14Hz,
C,,-H), 4.88 (1H, d, J=14 Hz, C;;-H), 7.0—7.5 (8H, m,
phenyl protons). Found: C, 65.46; H, 5.36; N, 5.17;
S, 11.439%. Calcd for C;¢H;;NSO,-1/2H,O: C, 65.28:
H, 5.49; N, 4.76; S, 10.89%,.

Saponification of 13a with Alkaline Solution. A solution
of 13a (50 g) and a 109 NaOH solution (110 ml) in 550 ml
of 959%, EtOH was refluxed for 2 hr. After the subsequent
removal of the solvent in vacuo, the residue was poured into
ice water and extracted with CHCl;. The CHCI, layer was
washed with H,O, dried, and evaporated. The solid thus
obtained was recrystallized from 99% EtOH to give 12a
(48 g); mp 120—121 °C.#

N-Formyl - 11 - methyl - 5,11 - dihydrodibenzo[b,e][7,4]thiazepin
(I3b%): (mp 162—164 °C (from benzene-cyclohexane)) was
obtained in a 759%, yield by the Ullman reaction of 4b at 110
—115°C. NMR (6): 1.64 (3H, d, J=7.4 Hz, C,;-CHj), 5.17
(1H, q, J=7.4 Hz, C,;;-H), 7.0—8.0 (8H, m, phenyl protons).
Found: C, 70.94; H, 5.04; N, 5.43; S, 12.74%. Calcd
for C;;H,;;NSO: G, 70.58; H, 5.13; N, 5.49; S, 12.80%.

11-Methyl-5,11-dihydrodibenzo[b,e][1,4]thiazepin  (12b) (bp
190—200 °C (0.3 mmHg)) was obtained in a 509, yield by
the saponification of 13b with a 109, NaOH solution. NMR
(8): 1.51 (3H, d, J=7.5Hz, C;,-CH;), 4.33 (1H, q, J=
7.5 Hz, C,;,-H), 6.5—7.4 (8H, m, phenyl protons). Found:
C, 73.71; H, 5.98; N, 6.09; S, 14.32%,. Calcd for C;,H;3NS:
C, 73.99; H, 5.77; N, 6.16; S, 14.089%,.

5-Methyl-5,11-dihydrodibenzo[b,e][7,4]thiazepin (14a). To
a suspension of NaH (509, mineral oil dispersion; 65 g) in
a mixed solvent of toluene (500 ml) and DMF (500 ml),
a solution of 12a (200 g) in a mixed solvent of toluene (200 ml)
and DMF (200 ml) was added, drop by drop. The mixture
was then stirred for 2 hr at 50 °C, and a solution of CH,I
(283 g) in 200 ml of DMF was added. Stirring was
continued for another 2 hr at 50 °C. After cooling, MeOH
(100 ml) was added, drop by drop, to the reaction mixture
to decompose the excess NalH. The mixture was then
poured into ice water (1.01). The oil thus obtained was
extracted with toluene. The toluene layer was washed with
H,0, dried, and evaporated in vacuo. The solid thus formed
was recrystallized from n-hexane (2.0 1) to give 14a; 117 g
(87%). NMR (6): 3.67 (3H, s, N-CHj;), 4.41 (2H, s,
C,;-H), 6.5—7.5 (8H, m, phenyl protons).

b) Analysis of maleate is shown in Table 1.

c) Maleate;
d) Maleate.

Compounds 14d and 14¢, prepared in a manner similar
to those described above, are summarized in Table 1.

5-Methyl-5,11-dihydrodibenzo[b,e][7,4]thiazepin-710-0xide (24).
To a solution of 14a (22 g) in a mixed solvent of purified
acetone (300 ml) and AcOH (300 ml), 309, H,O, (20g)
was added, drop by drop, at a temperature below 25 °C;
the reaction mixture was thereafter stirred for 25 hr at room
temperature and poured into ice water (3.0 1). The solid
thus precipitated was filtered off and recrystallized from
MeOH to give 24; 19.5g (80%); mp 157°C. NMR (4):
3.44 (3H, s, N-CH;), 4.30 and 4.55 (2H, d, J=12 Hz,
C,;-H), 7.0—8.0 (8H, m, phenyl protons). Found: C,
69.69; H, 5.51; N, 5.78; S, 13.16%,. Calcd for C,,H;;NOS:
G, 69.13; H, 5.39; N, 5.76; S, 13.16%.

S5-Methyl- 5,117 - dihydrodibenzo[b,e][7,4]thiazepin - 10,10 - dioxide
25. To a solution of 14a (3.5 g) in 30 ml of purified
aceton 309% H,O, (3.0g) was added, drop by drop; the
reaction mixture was then refluxed for 3 hr. After the
subsequent removal of the solvent, the residue was recrystal-
lized from 99% EtOH to give 25; 1.5 g (43.9%); mp 230—
233°C. NMR (6): 3.37 (3H, s, N-CH,), 4.86 (2H, s,
C;;-H), 6.9-7.9 (8H, m, phenyl protons). Found: C, 65.09;
H, 5.09; N, 5.19; S, 12.46%. Calcd for C;,H,;NO,S: C,
64.80; H, 5.06; N, 5.40; S, 12.349,.

Preparation of Phenyllithium.” To a solution of bromo-
benzene (32 g, 0.204 mol) in 100 ml of abs. ether, we added
Li metal (3.0 g, 0.43 mol) under a flow of nitrogen. Stirring
was slowly started at room temperature, and the reaction
begin. (The reaction mixture was heated up to ether reflux
when the reaction was hard to initiate.) The reaction
mixture was then refluxed for 30 min.

11-(2’-Dimethylaminoethyl)- 5 - methyl - 5,11 - dihydrodibenzo[b,e]-
[7,4]thiazepin (19). To a solution of phenyllithium
(prepared from bromobenzene (4.7 g) and Li metal (410 mg)),
a solution of 14a (6.1 g) in 80 ml of abs. ether was added,
drop by drop, after which the mixture was stirred for 2—3 hr
at room temperature. The color of the solution changed
from gray to red- or black-brown. To the resulting solution
we then added freshly distilled dimethylaminoethyl chloride
(60 g). The mixture was stirred with refluxing for 5 hr and
then cooled. The unchanged Li metal was removed, and
the ether solution was washed with H,O and extracted with
HCIL. The extract was made alkaline with a 109 NaOH
solution under cooling. The oil thus obtained was extracted
with CHCI;, and the CHCI; layer was washed with H,O,
dried, and evaporated in vacuo. The residue was distilled
under reduced pressure. A fraction boiling at 180—182 °C
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TABLE 2. PREPARATION OF 1l-SUBSTITUTED-5-METHYL-10,11-DIHYDRODIBENZO[b,][1,4] THIAZEPIN DERIVATIVES
N R . Yield Formula Analysis(% ) Cald (Found)
n <R) mp(bp) (°C) (%) (Mol wt) é - N 3
20a 2 N(C,H;), oil 58.2 CyoH,ysN,S 73.58 8.03 8.58 9.08
(326.42) (73.29 7.95 8.60 10.06)
20b 3 N(CH,), (200—230/0.5) 29.8 CppHpuN,S 73.04 7.44 8.94 10.24
(312.40) (72.42 7.74 8.87 9.10)
N\
20c 3 I\i 9 (230—240/0.4—0.5) 71.5 CyHysON,S 71.14 7.39 7.90 9.05
T (354.43) (71.40 7.45 3.15 9.10)
/
20d 3 l\i\l (240—260/0.85) 26.6 C, H,,N,S 74.52 7.74 8.28 9.46
-~
(338.43) (74.34 7.88 8.14 8.86)

(0.9 mmHg) was collected to give 19 of 5.0 g (62.49,). IR
(v) Nujol: 2800 (N~CH,) and 700 (condensed aromatic) cm~1,
NMR (d): 2.17—2.50 (4H, m, -CH,CH,-), 2.28 (6H, s,
N(CH,),, 3.25 (3H, s, N-CH,), 429 (1H, t, J=7.0 Hz,
C;-H), 6.7—7.3 (8H, m, phenyl protons). Found: C,
72.30; H, 7.24; N, 9.56; S, 10.74%,. Calcd for C,jH,,N,S:
C, 72.42; H, 7.43; N, 9.39; S, 10.729%,.

The oil thus obtained was converted to maleate in a usual
manner; mp 174—175 °C (decomp.) (from EtOH). Found:
C, 63.28; H, 6.28; N, 6.59; S, 7.59%. Calcd for C;iH,,N,S-
CH,0,: C, 63.75; H, 6.32; N, 6.72; S, 7.72%,.

Compounds 20a—d, prepared in a manner similar to
that described above, are summarized in Table 2.

17- (4’ - Methylpiperazinopropyl) - 5 - methyl - 5,11 - dikydrodibenzo-
[b,e][7,4]thiazepin (20e). To a reaction solution prepared
by the reaction of 14a (2.0 g) with phenyllithium, 1,3-prop-
ylene bromochloride (7.5g) was added, after which the
mixture was stirred with refluxing for 3 hr at 50 °C. After
cooling, the ether layer was washed with H,O, dried, and
evaporated. Crude oil (2.0 g) was thus obtained.

A mixture of this crude oil and 1-methylpiperazine (20 ml)
was heated at 120 °C for 7 hr with stirring. The reaction
mixture was then poured into ice water and extracted with
a 2 : 1 mixture of benzene and ether. The organic layer
was extracted with 109 HCI, and the aqueous layer was
made alkaline with a 109 NaOH solution. The oil thus
obtained .was extracted with CHCl;, and the CHCI, layer
was washed with H,O, dried, and evaporated in vacuo. The
oil in the AcOEt solution was chromatographed on alumina.
The eluate was evaporated to give 1.1 g of a viscous oil which
was distilled under reduced pressure. The fraction boiling
at 240—260 °C (0.1—0.2 mmHg) was collected; 1.1 g of 20e.
The oil thus obtained was converted to maleate in a usual
manner; mp 185—186°C (decomp)- (from 99% EtOH).
Found: C, 60.05; H, 6.23; N, 7.05%,. Calcd for C,,H,,-
N,S-2C,H,0,: C, 60.09; H, 6.21; N, 7.01%,.

11-Diethylamine-5-methyl-5,717-dihydrodibenzo [b,e][7,4] thiazepin
(22a). 18 was prepared from 14a (2.3 g) and phenyllithium
(prepared from bromobenzene (1.6 g) and Li metal (150 mg))
in abs. ether. To the resulting solution, we added a solution
of diethylaminobromide!® in abs. ether, after which the
mixture was refluxed for 5hr. After the removal of the
unchanged Li, the ether solution was extracted with 109
HCI and the extract was made alkaline with a 109, NaOH
solution under cooling. The oil thus obtained was extracted
with CHCl,;, and the CHCI, layer was washed with H,O,
dried, and evaporated. The residue was distilled under
reduced pressure. The fraction boiling at 200 °C (0.1 mmHg)
was collected to give 0.5 g (16.8 %) of a yellow, viscous oil.
Found: C, 71.94; H, 7.38; N, 9.28; S, 10.98%,. Calcd
for C;sH,,N,S: G, 72.42; H, 7.43; N, 9.39; S, 10.739%,.

77-Piperidino-5-methyl-5,17-dihydrodibenzo[ b,e[1,4]thiazepin
(22b) (bp 220—240 °C (0.3 mmHg)) was obtained in a
21.79%, yield by the reaction of 14a (6.1 g) lithiolated and N-
chloropiperidine!® in a manner similar to that described
above. Found: C, 73.85; H, 7.23; N, 9.28; S, 10.439%,.
Calcd for C,,H,,N,S: G, 73.51; H, 7.14; N, 9.02; S, 10.33%,.

17-(5-Methyl-5,11-dihydrodibenzo[b,e][7,4] thiazepin)-carboxylic
Acid (23). 18 was prepared by the reaction of 14a with
phenyllithium ((prepared from bromobenzene (3.0g) and
Li metal (300 mg)) in abs. ether. To the resulting solution
we added, all at once, powdered dry ice (10 g) under cooling,
after which the mixture was stirred with refluxing while CO,
was passed through. The mixture was then poured into
H,0, and the ether layer was separated and extracted with
a 10% NaHCO, solution. The aqueous layers were com-
bined and made acid with 109, HClL. The oil obtained was
extracted with CHCI,; and the CHCI, layer was dried over
MgSO, and evaporated in vacuo. The solid obtained was
recrystallized from a mixed solvent of benzene and n-hexane,
and then from benzene, to give 1.0 g, of 23; mp 193—194
°C (decomp.). Found: C, 66.40; H, 4.99; N, 4.92; S,
11.57%,. Caled for C;;H,;O,NS: C, 66.41; H, 4.83; N,
5.16; S, 11.79%,.

The authors wish to thank H. Manabe for the spectra
data and T. Ikeda and his associates for the micro-
analyses.
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