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Abstract: Nitrodisulfides were reduced by Sml,/HMPA in anhydrous THF at room temperature to
produce active intermediates (samarium thiolates and amides), which were "living" double-anions
and reacted smoothly with aldehydes or ketones to afford benzothiazolines in good yields under
mild and neutral conditions.
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As a powerful and versatile one-electron transfer reductant, Sml, has been applied
widely in organic synthesis’. Our previous works on the reduction of nitro compounds
and reductive cleavage of S-S, Se-Se, Te-Te bonds with Sml,? led us to investigate the
simultaneous reduction of nitro group and S-S bond by Sml..

Benzothiazolines derivatives are important reagents and useful intermediates in
organic synthesis and pharmaceutical chemistry. For instance, they can be used as
addition agents for photographic emulsions®, effective acaricides®™, antituberculous
agents®, lubricating oil antioxidant®®, and so on. Several methods had been introduced to
prepare this kind of compounds*; most of these methods involved in using acid or base
catalysts as well as moderate thermal conditions. Here, we described a new approach to
benzothiazolines via Sml, reducing nitro group and S-S bond in nitrodisulfides 1
simultaneously to form intermediates 2 which reacted with aldehydes or ketones
smoothly to give benzothiazolines 3 in good yields.(Scheme 1)
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The results are summarized in Table 1. When nitrodisulfides 1 were treated with
SmI,/HMPA/THF at room temperature, the reduction of nitro group and reductive
cleavage of S-S bond resulted in the formation of trivalent samarium species. According
to the relative literatures®, we considered the trivalent samarium species were the
intermediates 2 (samarium thiolates and amides) which were "living" double-anions and
reacted smoothly with aldehydes or ketones to afford benzothiazolines 3 in good yields.
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In summary, a new approach to benzothiazolines has been elucidated, the advantages
of which are readily available starting materials, simple manipulation, mild and neutral
conditions.

Table 1 Reaction of nitrodisulfides with aldehydes or ketones by Sml,?

Entry X R* R’ T(h) Yield(%)"
3a H n-Pr H 1 87
3b H Ph H 1 85
3c H p-CH30C¢H, H 15 78
3d H Me Et 2 83
3e H Me Ph 3 68
3f H -(CHy)s- 1 82
39 Cl n-Pr H 1 86
3h Cl Ph H 1 87
3l Cl Me Me 2 88
3j Cl Me Ph 3 65
3k Cl -(CHy)4- 2 79
3l Cl -(CH,)s- 2 80

%0.5mmol nitrodisulfides, Immol aldehydes or ketones, 7mmol Sml, were used; isolated yields
based on nitrodisulfides; all products were characterized by IR and *H NMR spectra.

General procedure for the benzothiazolines A solution of nitrodisulfides 1 (0.5 mmol)
in anhydrous THF (2 ml) were added dropwise to a solution of Sml, (7 mmol) and
HMPA (1 ml) in THF (30 ml) at room temperature under a dry nitrogen atmosphere. The
mixture was stirred for 5 minutes and became yellow gradually. Then aldehydes or
ketones (1.2 mmol) in THF (2 ml) were added. After stirred at room temperature for a
given time (Table 1, the reaction was monitored by TLC), the reaction was quenched
with dilute hydrochloric acid (0.1mol/L, 3 ml). The crude product was isolated with
usual ways and purified by preparative TLC on silica gel using ethyl acetate and
cyclohexane (1: 7) as eluent.

Acknowledgment

We thank the National Natural Science Foundation of China (Project N0.29872010) and the
Laboratory of Organometallic Chemistry, Shanghai Institute of Organic Chemistry, Chinese
Academy of Sciences for financial support.

References

1. For reviews see: a) G. A. Molander, C. R. Harris, Chem. Rev., 1996, 96, 307, b) T. Imamoto,
Lanthanides in organic Synthesis, Academic Press: London, 1994, Chapter 4.

2. a) Y. M. Zhang, R. H. Lin, Synth. Commun., 1987, 17, 329, b) S. X. Jia, Y. M. Zhang, Synth.
Commun., 1994, 24, 787, ¢) Y. M. Zhang, Y. P. Yu, R. H. Lin, Synth. Commun., 1993, 23, 189,
d) H. J. Jiang, Y. M. Zhang, Chinese Chem. Lett., 1999, 10, 7.

3. a) H. Tejima, K. Kawaguchi, Y. Wakabayashi, K. Murobushi, J. Soc. Sci. Phot. Japan, 1950,
12, 8(CA46: 3885h), b) W. L Hubbard, R. E. Grahame, Jr., R. A. Covey, E. H. Janci, U.S.
3,876,791(1975), c) P. J. Palmer, R. B. Trigg, J. V. Warrington, J. Med. Chem., 1971, 14, 248,
d) D. P. Pabert, A. H. Trank, GB 2,150,136(1985).

4. a) H. P. Lankelma, P. X. Sharnoff, J. Am. Chem. Soc., 1932, 54, 379, b) R. C. Elderfield, E. C.
McClenchan, J. Am. Chem. Soc., 1960, 82, 1982, c) F. Chioccara, G. Prota, Synthesis, 1977,
876, d) H. Chikashita, M. Miyazaki, K. Itoh, J. Chem. Soc. Perkin Trans. I, 1987, 699.

5. a) S. Fukuzawa, Y. Niimoto, T. Fujinami, S. Sakai, Heteroatom Chem., 1991, 1, 490, b) L. H.
Zhou, Y. M. Zhang, J. Chem. Soc. Perkin Trans. I, 1998, 2899.

Received 21 January 2000



