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Oxidative Cyclization of B-Stannyl Hydrazones
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Abstract:  Oxidation of B-stannyl hydrazones gave the corresponding azocyclopropanes in high yields.

Homolytic cyclization involving hydrazonyl radicals ( m-iminamino radicals ) was postulated.

Oxidative cyclization of N-functionalized hydrazones has been considerably elaborated to show
their synthetic versatility giving several heterocyclic compounds.1 Feasibility of C-Sn bond cleavage
in cationi(32 and radical cyclizations3 lead us to examine a cyclization reaction of B-stannyl
hydrazones by means of several oxidants.

We have found an oxidative cyclization of the stannyl hydrazones la-c giving the azocyclopropanes
2a-c in high yields. Formation of the corresponding pyrazolines was not observed via the direct
five-membered ring closure, The pyrazolines 3a-c can be obtained by treatment of 2a-c with

catalytic amounts of SnCl2 in benzene at refluxing temperature.
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Starting B-stannyl phenylhydrazones la-c were prepared by treatment of the corresponding stannyl

ketones4 with N-phenylhydrazine hydrochloride and sodium acetate in methanol at room temperature
under argon atmosphere.
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Addition of N-bromosuccinimide (1.2 equiv.) to a solution of the stannyl hydrazone la (0.5 mmol)
in dichloromethane (4 mL) at 0°C gave spontaneously the azocyclopropane 2a. The reaction mixture
was diluted with ether and was washed by aqueous sodium bicarbonate. After the organic layer was
concentrated, the yellow residual oil was again diluted with ether (ca. 2 mL). The solution was
treated with a large excess of KF ovemight.5 After filtration, the residual oil was purified by
silica gel column chromatography to give the azocyclopropane 2a (64%). Azocyclopropanes 2b (91%)
and 2c (87%) were obtained similarly.

Other oxidants were also examined for 1b: yield of 2b; 88% with 2,3-dichloro-5,8-dicyano-1,4-
benzoquinone (DDQ){1.2 equiv.) in CH2Clzat -20°C for 5 min.; 83% with lead tetraacetate (1.2 equiv.)
in CH2C12 at -20°C for 10 min.; 45% with (BrC6H4)3NSbCl6 in CH2C12 at 0°C for 30 min.; low
yields with NaClO or 12-tBuOK; no reaction with KOH-H202 in THF or MeOH; complicated products
containing the starting ketone were obtained with HgO, Se02, NaIO4, CuC12, KSFe(CN)G, and MnOZ.

Oxidation of hydrazones has been well investigated spectroscopically to show specific formation

of hydrazonyl radicals (A) having the characteristic m-electron structure.7 Therefore, we propose

the following homolytic cyclopropanation in relation to the homolytic isoxazoline—.‘ormation3 via

iminoxyl radicals (B) derived from the corresponding oximes, having o-electron structure.
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Interestingly, thermal rearrangement of the azocyclopropanes 2a-c can be realised in the presence
. Ca . . 2 .
of catalytic amounts of stannous chloride in refluxing benzene for 2 h to give the A -pyrazolines

3a-c in high yields.
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We have intrigued the stereochemical course of the cyclopropanation involving the cleavage of the
C-Sn bond. Treatment of the stannyl hydrazones 4 and 52a with NBS at -20°C gave stereo-
specifically the corresponding azocyclopropanes 6 and 79, respectively. It is proved that the cyclo-
propanation proceeds by inversion of the C-Sn bond.  Although an inversion process of the C-Sn
bond was already investigated in cationic reactions,10 the inversion in our case is also interesting in
terms of homolytic path on the hydrazonyl radicals. Further transformation of 6 and 7 by thermal
rearrangeiment with stannous chloride gave regio- and stereospecifically the pyrazolines 8 and 911

in good yields, respectively.
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@ NBS (1.2 equiv.), CHZCIZ, -20°C, 10 min. b cat. SnCl2, toluene, 100°C, 5-6 h.
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