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silation to produce the dialkoxyphenylsilane and § with dial-
koxyphenylsilane to produce the trialkoxysilane. When 5 rea-
cts with 2 to produce 3, the catalytic cycle begins again.
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Diaziridines, structurally simple three membered hetero-
cycles with two nitrogen atoms, are fairly new class of com-
pounds not only for their structural inertness but also for
the unique chemical reactivities.®* With regard to the unique
structural aspects, diaziridines exhibit several characteristics,
namely i) trans isomer favority over cis isomer so that the
preparation of chiral diaziridines is possible by asymmetric
induction? ii) relatively low basicity due to the trans orienta-
tion of nonbonding electrons on nitrogen atoms® iii) and good
stabilities toward high temperature and acidic or basic media
compared to their close analogue, oxaziridines.® Given those
attractive features of diaziridines, we have been interested
in designing biologically active substances especially new
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reagents: a. 3-Phenoxybenzyl chloroformate, Et;:N, CH,Cl
b. i. CCLLCHO, cat. Bu;Sn(OAc), ii. CH;COCI, Et;N,
CH.Cl;
c. Zn, AcOH, DMF
Scheme 1.

synthetic pyrethroids containing diaziridine moiety.

Since the advent of photochemically stable permethrin 1°
numerous synthetic pyrethroids have been developed during
last 20 years’” Among them, synthetic pyrethroid 2 con-
taining aziridine moiety in lieu of cyclopropane ring have
been found in the literature? but there has been no report
regarding diaziridine counterpart 3. In principle, the synthe-
sis of 3 consists of two major functionalization; acylation of
one side nitrogen and vinylation on the other. Even though
there are reports on alkylation of diaziridine, functionaliza-
tion of N-acyldiaziridine has been reported not so trivial
mainly because of occasional ring enlargement to five mem-
bered heterocycles particulary in acidic condition.’ We wish
to report herein the synthesis of bifunctional diaziridine 3
with conservation of the three membered ring.

As shown in Scheme 1, these studies began with 3,3-dime-
thyldiaziridine (4) prepared from acetone and hydroxyla-
mine-O-sulfonic acid in aquous ammonia.l® Treatment of 3,3-
dimethyldiaziridine (4) with 3-phenoxybenzyl chloroformate
in the presence of Etz:N in CH.Cl, at 0C for 2 h afforded
N-acylated compound 5 in 63% chromatographed yield with
no incident.” Regarding this N-acylation procedure, it is no-
teworthy to recall the statement by Schmitz"? that acylation
of 3,3-dialkyldiaziridine proceeded without exception with fis-
sion of the three membered ring.

Of special interest is the reaction sequence leading to com-
pound 3. Our initial attempts to prepare 3 by condensing
§ with chloral in the presence of stannous chloride or tribut-
yltin hydride in one pot operation were not successful. Atten-
tion was turned next to the two step sequence of trapping
the condensation product followed by reductive cleavage. The
condensation adduct between 5 and chloral in the presence
of BuySn(OAc), catalyst was trapped by acetyl chloride to
give acetate 6 in 68% yield.® Upon treatment of 6 with Zn
along with minimum amount of acetic acid in DMF at 25T
for 1 h afforded desired compound 3 in 34% purified yield."
This unique diaziridine 3 has shown to be stable under nor-
mal condition; no evidence of decomposition at room tempe-
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rature for several months.

In conclusion, our studies have demonstrated that the N-
acylidiaziridine can be functionalized through reductive clea-
vage by zinc in acetic acid to afford bifunctional diaziridine
and that the pyrethroid analogue containing the diaziridine
can be prepared. Other properties of diaziridine in company
with this work, mainly rearrangement of unsymmetric diazi-
ridines to five membered heterocycles, will be reported in
due course.

References

1. This work was presented in part at the following sympo-
sium, see: Proceedings of the Twelfth Symposium on Orga-
nic Chemistry; Korean Chemical Society, Daejeon, Feb.
4-5, 1993; p 17-20.

2. Present address: Department of Chemistry, Sung Kyun
Kwan University, Suwon, 440-746.

3. For review, see: Schmitz, E. In Comprehensive Heterocyclic
Chemistry; Katritzky, A. R.; Rees, C. W. Eds.; Pergamon
Press: Oxford, 1984, Vol. 7, p 195-234.

4. Kostyanovsky, R. G.; Shustov, G. V.; Zaichenko, N. L.
Tetrahedron, 1982, 38, 949.

5. Davis, F. A.; Jenkins, Jr., R. H. In Asymmetric Synthesis;
Morrison, J. D.; Scott, J. W. Eds.; Academic press: New
York, 1984, Vol. 4, p 313-322.

6. Elliot, M.; Farham, A. W.; Janes, N. F.; Needham, P.
H.; Pullman, D. A.; Stevenson, J. H. Nature (London)
1973, 246.

7. The Pesticide Mannual, 9th Ed; The British Crop Protec-
tion Council, 1991; p 662.

8. Sheppard, R. G.; Norton, S. ]J. J. Agric. Food Chem. 1980,
28, 1300.

9. Schmitz, E. In Advanced Heterocyclic Chemistry; Katritzky,
A. R. Ed.; Academic press: New York, 1979, Vol. 24, p
63-92.

10. Schmitz, E.; Ohme, R. Chem. Ber. 1962, 95, 795.

11. Spectral data for S5: mass spectra (EI) m/z 298 (M*);
IR (neat) 3337, 3205, 2991, 2870, 1725, 1549, 1488, 1205,
1032, 835 cm™'; 'H-NMR (CDCl;, 200 MHz) & 1.98 (s,
3H), 2.05 (s, 3H), 2.85 (br s, 1H), 5.24 (s, 2H), 6.91-7.67
(m, 9H).

12. Schmitz, E. In Advanced Heterocyclic Chemistry; Katritzky,
A. R. Ed.; Academic press: New York, 1963; Vol. 2, p
112.

13. Spectral data for 6: IR (Film) 1705, 1770 cm™}; 'H-NMR
(CDCl5, 200 MHz) & 162 (s, 3H), 1.73 (s, 3H), 2.14 (s,
3H X 2/3), 2.18 (s, 3H X 1/3, diastereomer), 5.17 (s, 2H),
559 (s, 1H X 1/3, diastereomer), 5.61 (s, 1H X 2/3), 6.92-
7.53 (m, 9H).

14. Spectral data for 3: R; 0.42 (hexane : EtOAc=2 : 1); mass
spectra (EI) m/z 395 (M* +2), 393 (M*); IR (film) 3042,
2932, 1726 cm™!; 'H-NMR (CDCl;, 200 MHz) & 1.10 (s,
3H), 1.20 (s, 3H), 4.85 (d, J=7.5 Hz, 1H), 491 (d, /=75
Hz, 1H), 6.07 (s, 1H), 6.81-7.18 (m, 9H).



