HETEROCYCLES, Vel 22, No. 5, 1984

SYNTHESTS OF 5,1-BENZOTHIAZOCINES AND THEIR HOMOLOGUESla’b

Susumu Sato, Kuniyuki Tomita*, Hiroshi Fujita, and Yasunobu Sato#*#*

Chemical Research Laboratories, Sankyo Co. Ltd.
Hiromachi, Shinagawa~ku, Tokyo 140, Japan
*% Sankyo Chemical Industries, Ltd., Nishiyawata, Hiratsuka,

Kanagawa 254, Japan

Abstract - A facile one pot synthesis of 5,l-benzothiazocines and
their homologues from acyclic aniline derivatives has been achieved by

the effective synthetic control via aza-sulfonium intermediates.

The problem of constructing medium and/or macroecyeclic compounds has long exercised
synthetic chemists. Our interest in the chemistry and biclogical properties of
the heterocyclic medium rings, for which less studies have been accumuldted, led
to the developement of a facile one pot synthesis of 5,l-benzothiazocines and
their homologues from acyclic compounds by the effective synthetic contrel via
aza-sulfonium templates as follows.2

Treatment of N-(3-methylthioprepyl)aniline {(lb), which was readily available from
aniline,3 with N-chlorosuccinimide in methylene chloride below 0°C for 30 min and

- 5
subsequent addition of sodium methoxide gave 5,l-benzothiazocine (3h)4’

in high
yield. The reaction intermediate, aza-sulfonium salt (12)6, could be isolated
quantitatively as a crystalline solid by removal of the solvent atr the firsc

stage of the reaction and converted to the benzothiazocine by the base addition.
Thué, the process is apparently based on the formation of the aza-sulfounium salt
and subsequent 2,3-sigmatropic rearrangement of the ylide formed from the sulfeni-
um salt.

The homoleogous novel heterocycles with 9-11 membered ring were obtained by the
similar way in the yield shown in Table 1, which suggested that susceptibility

to form aza-sulfonium intermediates seemed crucial for these reactions-7
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H\ N\ (CH,)n N
(CH)p — ™ S —_— (CH; ),
CH35/ M- s
1 2 3
Table 1 Yield of 3 mp, °C

a n=2 0% -

b 3 82 77-79

c 4 87 91-93

d 5 40 oil

e 6 0il

£ 11 -

Synthesis of the subsrituted benzothiazocines was accomplished in the same

manaer as shown below (Table 2)

H 10 H
N g N
1
X —_—_— X
8 6 2
s 7
R R

1 2
Tahle 2
X R Base® mp, °C Yield % X R Base mp, °C Yield g
3g 8-CH, oA 197 87 3p 8- ci, B 220° 55
3n 8-Cl H A 54-55 80 3 H cE, B 72-74 65
B 90 3r 8-N0o, CH, B 138-14c 57
3i g-ocH, m A 218" 95 3s  8-CK CH, 117-119 50
33 8-No, H A 160-162 54 3t 8-CH,S0, CH, B 158-160 45
3k 8-CN H A 136-139 50 3u 10-c1 cu, B 208 46
31 8-CH450, H A 193-194 55 3v H CoHy 215-217° 48
3w 7-/9-C1 H A 230°/71-73 25/36 3w  8-Cl C.H, B  85-87 63
3n 8-cH, cH, B 220" 48 ax  8-och, g, B 177-180° 57
30 8-Cl ci, B 212 75
a) A:NaOCH3 B: EtaN b) mp of HCLl salt
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As can be noted from the table, rhe overall process can tolerate a wide variety of
the substituents. However, the electron withdrawing substituents were found to
decrease the yield to some extent, which c¢ould be attributable to the retarded
formation of the cyclic aza-sulfonium intermediate 2 due to the decreased nucleo-
philiecity of the amino groups. In fact, in the case of the nitro substituent (1r),

two by products, (4) mp 121-123°C and (5} mp 126-128°C, were isclated which seemed to

be resulted from the assumed initia}l intermediate (6.

H
g7
02N s
2 r’ ~

CHs o o3—N cH,
. ko

2T

O,N

On the other hand, the reaction of N~-(3-benzylthiopropyl)anilines (lv, w, x) proceed-

ed in somewhat different fashion, That is, considering amounts of 1,3-thiazines
(_7_)'B were produced in addition to the benzothiazocines 3v, w, x. The formation of

9
the 1,3-thiazines could be explained by the intramolecular Pummerer type reaction

of the assumed intermediate (8).

N
x X mp °C yield %
/v H 63-65 3z x s
N
Iw cl 74-76 19
5 Ix  OCH, 0il 19
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A series of benzothiazocines were found to reduce gastric secretion in animal

studies and some of them may have potential for clinical utility in the treatment

1b, 10a 10b

of gastric ulcers. Details will be reported in near future.
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