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- Reaction of trimethylsilyldiazomethane with various quinones 

affords indazoles 2 ,  2-subst i tuted 3-tr imethylsi ly imethyl-1 , 4 -  

quinones 3, siiylcyclopropanes 4 ,  and trimethylsilylmethylenedioxy 

derivatives 5, depending upon substrates. 

We have already reported2 that most of reactions of trimethylsilyldi$zomethane (TMSCHN2) with 

various olefins in the presence or absence of metal salt catalysts give siiylcyclopropanes. As an 

extension of this work, we now wish to report the reaction of TMSCHN2 with quinones, which 

gives various products 2-5, depending upon substrates. 
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Diversity of the reaction will be apparent from the Table. Treatment of 1,4-naphthoquinone 

( l a )  (1 mmol) with TMSCHN2 (1.2 mmol) at 0°C for 4 h in dry diethyl ether (15 ml) under 

argon gave the benzindazole 2a in high yield, after separation on a silica gel column (hexane : 

ethyl acetate = 3 : 1). The indazole 2a may be formed by 1,3-dipolar cycloaddition of TMSCHN2 

to l a ,  followed by desilylalion with water during column chromatography, then by oxidation with 

air. Similarly, 5.8-diacetoxy-l,4-naphthoquinone ( I b )  afforded the benzindazole 2 b .  

Unsymmetrical quinones, such as 5-acetoxy-l,4-naphthoquinone ( I  c )  or 2-methyl-1,4- 

benzoquinone ( Id ) ,  also reacted with TMSCHN2 to give the corresponding indazoles, but the 

indazoles obtained were. an inseparable mixture of 2c (or 2d) and its regioisomer 2c' (or 2d') 

with high to moderate regioselectivity. Unfortunately, each regiochemistry for the major 

products and minor ones could not be determined by their spectral data. Interestingly, the 

reaction of i d  with diazomethane has been reported to give either 2d or 2d' as a sole product.3 

In contrast to the above results, the reaction of 2-methyl-1.4-naphthoquinone ( l e )  with 

TMSCHN2 at reflux in dry benzene gave the 3-lrimethylsilylmethyl-l,4-naphthoquinone 3e and 

a mixture of exo- and endo-isomers of  silylcyclopropanes 4e, and no heterocyclic compounds 

could be detected. Possibly, 3e and 4e are produced by expulsion of nitrogen from the initially 

formed pyrazoline intermediate A . 4  2-Methoxy-l,4-naphthoquinone ( I f ) ,  another 2- 

substituted 1,4-naphthoquinone, also gave 3f and 4f  in preference of the latter. In the case of 2- 

acetoxy-l,4-naphthoquinone ( l g )  the reaction proceeded at room temperature, but the product 

was the benzindazole 2a which would involve the elimination of acetic acid from the intermediate 

A .  The result is similar to those of  the reaction of diazomethane with 1,4-naphthoquinones 

bearing substituents such as halogen, melhanesulfinyl, and mesyl groups at 2-position of the 

quinone ring.5 
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Tablea Reaction of Trimethylsilyldiazomelhane with Ouinones 

Conditions Yield rnp0C or 
Ouinones Solvent Temp. & l ime Products (%) b p " ~ / m m ~ g b  

E.0 

AcO 0 

64 
2 b 

AcO 0 

0 3 e 

@JP SiMe, 14 

0 H 4 e  

(exolendo = 73127)~ 

@JP SiMe, 64 

0 H 41 

(exolendo = 86114)~ 



a) All the products gave satisfactory spectral data and elemental analysis (or mass spectra). b) 

Distillation was carried out by a Kugelrohr apparatus. c) L.F. Fieser and M.A. Peters. J. Am. 

Chem. Soc., 1931. 53, 4080. d) The 'H-nmr (400 MHz) spectrum of the mixture showed two 

acetyl proton signals at 2.38 and 2.41 ppm (the ratio was 9 : 1). e) The 'H-nmr (400 MHz) 

spectrum of the mixture showed two methyl proton signals at 2.06 and 2.07 ppm (the ratio was 3 

: 7) and two olefinic proton signals at 6.66 and 6.69 ppm. f) Reference 3. g) The reaction did not 

occur at room temperature. h) The stereochemistry and the ratio of exolendo isomers were 

determined by 'H-nmr : 4e,  6 : 0.16, -0.27 (SiMe3); 4f ,  6 : 0.10, -0.24 (SiMe3). 

Finally, we investigated the reaction wilh 1,2-quinones. 1,2-Naphthoquinone (I h) has been 

reported to give resinous products by the reaction with diazomethane.6 But the reaction wilh 

TMSCHN2 at reflux in dry benzene afforded the trimethylsilylmethylenedioxy derivative 5 h  

though in 27 % yield. Phenanthrenequinone ( l i )  also gave the corresponding trimelhyl- 

silylmethylenedioxy derivative 5i, while the reaction with diazomethane furnished the spiro- 

phenanlhroylethylene oxide.7 A possible intermediate in this reaction would be the betaine B,6,8 

from which nitrogen would be expelled to give 5 .  Desilylation of 5 was easily achieved with 

tetra-n-butylammonium fluoride in acelonitrile in good yield.9 
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In conclusion, TMSCHN2 smoothly reacts with various quinones to give 2-5, depending upon 

substrates. 
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