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Abstract : A new synthesis of optically active 2-phenyl benzothiazepin-

4-(5H)-one i.e. Thiazesim has been described.

In recent years members of the benzothiazepinone class of compounds have
received considerable attention. This is mainly due to the diversitv
they display as far as the biological activity 1is concerned. Tn
particular, the 2-aryl-1,5-benzothiazepin-4-(5H)-one skeleton constitute
the framework of number of biolongically active compounds such as anti-

]

]
depressant, Thiazesim' (1), coronary vasodialators like DiltiazemQ"(?)

and anti-ulcer and anti-secretary agent BTM-]086.A
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Interest in the synthesis of pure enantiomers has gained new impetus
because of the increasing awareness of the importance of optical purity
in the context of biological ac*ivity. Therefore synthesis of 1 and 2 in
optically active form 1is highly desirable. Although a number of
synthetic routes have been reported]’5 for the construction of 1,5-
benzothiazepinones in racemic form, their synthesis in optically active
form has so far been relied on classical resolution method6 except one

report.

We wish to report here the first chemnenzymatic approach (Scheme 1) to

the enantioselective asymmetric svnthesis of (-)-Thiazesim, the simplest
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(a) Baker’'s Yeast; glucose,H,0; 1 day repeat 1 day (b) (CgH5S),
nBu3P , Benzene (c) conc.HCL; Acetone; A ;(d)(COCly, CHoCly, SNCl,

(e)NH,OHHCL, NH OAc, EtOH (f)PPA 120°C, 2 hr.
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member of benzothiazepin family. OQur approach begins with the commercial
available inexpensive ethyl benzoyl acetate 2. Raker's veast reduction
of 3 to yield (S)-ethyl-3-hydroxy-3-phenvlproipionate has been reported7
to give not more than 66% ee (low chemical vield) which is not desirable
for further work. Using modified conditions we have been ahle to obtain
4 in 857 ee. However, we have now found out that lipase (Amano A or
Candida Cylindracea) catalyzed hydrolysis of acetate of racemic 4 vields
optically active 4 in 957 ee (S or R dependine on the enzyme used).
These findings will be basis of separate communication. All efforts to
react tosylate/ mesvlate of 4 with thiophenoxide ion failed to give 5
and gave cinnamate ester by elimination. However, 4 on treatment with
dipheny]l disulphide and tributyl phosphineg, which is one of the
crucial steps of the reaction sequence gave (R)-ethyl-3-phernvlthio-2-
phenylpriopionate (5) ([dLW + 129.5°, CHCIQ, C = 1.48) in 607 yield with
inversion of configuration. The ooticalpurity of 5 was confirmed by H

NMR  spectrum wusing chiral shift reagent (Fu(hfc),). Acidic hydrolysis
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of 5 with conc.HCl furnished the corresponding acid 6 ([ o& ]D +141.97°
CHCl,, € = 1.05) m.p. 80°C. The latter was first converted to its acid

chloride in-situ followed by cyclization with oxalyl chloride,

stannous chloride vyielding (R)-2~ pheny] benzothiopyran-4-(IH)-one, 7

([ & ]D = -154.48°,CHC13 C =1.22), 7 on treatment with hydroxvlamine

hydrochlgrige afforded the corresponding oxime 8 ([nL]D -19.10°, CHC]S)

m.p. 165 C Beckmann rearrangement ring expansion strategy was emnloved

for the construction of 1,5-benzothiazepin ring system. Although number

of reagents have been reported for the Beckmann rearrangement in our

hands only polyphosphoric acid (PPA) gave the required product 9 ([ oL ]D
+ 469°) m.p. 182°C. Having constructed 1,5-benzothiszepin ring skeleton

N-functionalisation was best performed following a method cescrihed for

alkylation of benzothiazinoneslo using potassium-t-butoxide as a base

and DMF as solvent to give (-)-1, with specific rotation comparable to

95% ee.

In conclusion, we have demonstrated a new enantioselective
chemoenzymatic approach to 1,5-benzothiazepin, Thiazesim, in optically
active form. Application of this strategy for the asymmetric svnthesis

of 2 will be reported soon.

Acknowledeement : The authors wish to thank ICI 1India Limited for

financial help and Dr M Chakraborty for NMR analysis.
References

# - Presented at the 'National Symposium on Trends in Heterocyclic
Chemistry : ITCT, Hyderabad, India, September 28, 1989.

1. (a) Krapcho, J.:; Spitzmiller, E.R.: Turk, C.F. J.Med.Chem., 1963, 6,
5443 (b) Krapcho, J.; Turk, C.F. ibid, 1966, 9, 191: (c¢) Krapcho, J.
Turk, C.F.; Piala, J.J. ibid, 1968, 11, 261.

2. Kugita, H.: Tnoue, H.; Tkezaki, M.; Konda, M.; Takeo, S.z
Chem,Pharm.Bull., 1971, 19, 595.

3. Sato, M.: Nagao, T.: Nakajima, H.: Kiyomoto, A., Arzneim.Forsch.,
1971, 21, 1338.

4. Ohno, S.: Tzumi, K.: Mizukoshi, K.; Kato, K.: Hori, M.,
Chem.Pharm.Bull., 1983, 21, 1780.



386 S.Y.DIKE et al.

5. Bourdais, J.; F.P. 1,469,476, 196A. Chem. Abstr., 1968, 68, 12014,
Mushkalo, K. and Kozlova, N.J.: Ukrein. Khim. Zhur., 1962, 78, 960:
Chem. Abstr. 1963, 52, 6410.

6. (a) Watson, X.G.: Funz, Y.M.: Gredlev, M.: Bird, G.J.: Jacksonu,
W.R.: Gountzos, H.: Mattiews, B.R.: J. Chem. Soc., Chem. Ceomm.,
1990, 1018 and references nited therein.
(b) Shinogi and Co. Ltd., Ger. Pat., DF 24150325 (1984): Chem. Abstr.
1984, 102, 185114f.
(c) Puzicha, G.: Levai, A. and Szilagvi.: Mont. Chemie, 1988, 119,
93=.
7. Deol, B.S.: Ridley, D.P.: Simpson, G.W.: Aust. J. Chem., 1976, 29,

2459. Reported value of 4 was later on cerrected to be 54
8. Nakagawa, I. and Hata, T., Tetrahedron lLett., 1975, 1400,

9. 1H NMR comparison of 7 and 8 clearly indicated the desired (anti)

orientation of the hydroxyl group.
10. Marfat, A.: Carta, M.P., Svnthesis 1987, 515.

1
11. New compounds were characterised by their IR, H NMR. The data for

selected compounds

5 : IR (neat) cm™!: 3100-2800 (CH): 1740 ( C=0, ester), 1600, 1590
(ar). 'H NMR (cpCl,) :d: 1.5 (20, t, CH Y: 2.95 (2H, d, J=8Hz, CH ):
4.1 (28, m, OCH ); 4.7 (18, t, CB): 7.2 -7.4 (10H, m, ar).

7 ¢ lwowmr (cpel.) : § ¢ 2.28 (9H, d, J=4.8 Hz, CH)): 4.8 (1H, m,
CH): 7.05 7.6 (8B, m, ar): 8.1 (1H, dd, ar).

§ : 1 NMR (cpcl,) : & :  2.25 (%H, n, CH )i 4.4 (TH, m, CHY: 7.05-
7.5 (81, m, ar): &.1 (1B, m, ar).

9 : Ju wMr (cpel,) ¢ & 2.8 (2w, d, J=8.8 Hz, CHy): 4.7- 5 (1H, o,
CH): 7.1- 7.8 (9H, m, ar).



