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We report here the observation that the mild irradiation of the solution of 

dehydrorotenone (Ic) and its homologue in the presence of sodium borohydride at 

2S" readily affords rotenonone (IIc) and its homologue in moderate yields. 
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Thus, in a typical experiment, dehydrorotenone (Ic) (2) (50 mg) in dioxane- 

ethanol mixture (30 ml) containing sodium borohydride (13 mg) was .i.rradiated by 

\r ’ ’ OMe 
OMe 

% 0 
\ 

b 

NaBH4 

OMe 

I 

?, 0 
\ 

C d 

a 150 W high pressure mercury arc lamp as the light source for 24 hours. The 

only major product was identified as rotenonone (11~) (2a,3). In sharp contrast 

with this, we find that irradiation in the absence of sodium borohydride produced 
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no isolable 11~. Best yield was obtained in the oxygenation of Ia in the pres- 

ence of NaBH4. Under comparable conditions, rotenone or isorotenone was recover- 

ed unchanged. These results together with those on the homologous compounds are 

tabulated below. 

TABLE I 

Irradiated compounds 
Yield (W) of 6H-rotoxen-6,12-diones 
or 6a,l2a-dihydro-6H-rotoxen-6,12- 
diones formed (4) 

a b 

Ia (X,5) IIa* (2C,5) : 40 trace 

Ib (2C) IIb (2C) : 9 trace 

Ic IIC : 10 trace 

Id (6) IId"" (6) : 16 trace 

Rotenone (Ic:6a,l2a_dihydro-) IIc,6a,l2a-dihydro- : 0 0 

Isorotenone (Ia:ba,l2a_dihydro-) IIa,6a,lBa-dihydro- : 0 0 

a) In the presence of NaBH4 b) In the absence of NaBH4 
* Irradiation for 44 hours 
Y+ Irradiation for 94 hours (benzene:dioxane 2:l) 

In the autoxidation at a methylene group flanked either by an oxygen atom 

or an aromatic ring, the product is mostly secondary hydroperoxides (7) and a 

very few examples of the formation of ketones in sizable amounts have been re- 

corded (8). The termination reaction of peroxy radicals with and-hydrogen would 

seem complicated although evidence has been proposed for a certain case (9). 

Although the role of borohydride in the present case is not clear, borohy- 

dride would reduce the concentration of free radical initiators and would pro- 

hibit some of the undesirable side reactions. It is certain that even in the 

presence of NaBH4 the primary products of the present oxygenation would be sec- 

ondary hydroperoxides at 6 position of 6H-rotoxen rings. 

One of the probable roles of borohydride would be to destroy these hydro- 

peroxides immediately after their formation to convert them into the hemiacetal 
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(10) * The formation of ketones from this intermediate would be straightforward 

and the analogous sequence established by Blckstrom (7) and Schenck (11) or dis- 

proportionation process may follow. During these processes dehydrorotenones 

themselves might have partly played the role of a sensitizer. 

The reaction may have significance in transforming some of heterocyclic 

rings under relatively mild conditions. 

Acknowledgement. We are grateful to Mr. S. Motoyama of Hokkai-Sankyo Co. Ltd., 

for supplying us with crude rotenone. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

References and Footnotes 

Photoinduced Transformations VI. Part V, H. Suginome, N. Sato and T. Masamune, 

Bull. Chem. Sot. Japan, in Press. 

a) S. Takei, Sci. Papers Inst. Phys. Chem. Research, Tokyo, 2, 673 (1924). 

b) A. Butenandt, Liebigs Ann. Chem,, 464, 253 (1928). c) F. B. Laforge and 

L. E. Smith, J. Am. Chem. Sot., 52, 1091 (1930). 

A. Butenandt and W. McCartney, Liebigs Ann. Chem., 494, 17 (1932). F. B. 

Laforge, J. Am. Chem. SOC., 2, 3377 (1932). 
. 

For nomenclature of rotenoids, see L. Crombie, in Progress in the Chemistry 

of Organic Natural Products, edited by L. Zechmeister, Springer-Verlag, Wien, 

Vol. 21, p. 275, (1963). 

A. Butenandt and F. Hildebrandt, Liebigs Ann. Chem., 477, 245 (1930). 

E. P. Clark, J. Am. Chem. Sot., 53, 2369 (1931). 

e.g., H. Hock and W. Susemihl, a., 2, 61 (1933). H. Hock and S. Lang, 

w, 75, 1051 (1942). H. L. J. BXckstrom, The Svedberg, 45 (1944). (Chem. 

Abs., 39, 1105 (1945)), L. Debiais, M. Niclause and M. Letort, Compt. rend., 

239, 539 (1954). [Chem. Abs., 49, 2876 (19-55)). L. Debiais, P. Horstmann, 

M. Niclause and M. Letort, ibid., z, 687 (1954). (Chem. Abs., 49, 5090 

(1955)). 

R. D. Olson and V. I. Stenberg, Proc. N. Dakota Acad. Sci., 17, 50 (1963). 

(Chem. Abs., E, 6384 (1964)). 



9. e.g., G. A. Russel, J. Am. Chem. Sot., 77, 4583 (1955). 

10. The reduction of organic hydroperoxides with lithium aluminum hydride or 

sodium borohydride at room temperature proceeds rapidly to give the corre- 

sponding alcohol in good yield. e.g., B. Witkop and J. B. Patrick, J. Am. 

Chem. Sot., 74, 3855 (1952). For review see N. G. Gaylord, Reduction with 

Complex Metal Hydrides, p. 705. Interscience Publ., Inc., New York, N. Y., 

(1956). 

11. G. 0. Schenck, H. Becker, K. Schulte-Elte and C. H. Krauch, 

509 (1963). 


