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Abstract : The depmtonation of some ketones by sodium bis(trimethylsily1) - azide is regio and stereo - 
selective. The results are different from these observed with LDA. 

Although the preparation of enolates by LiNK2 or NaNH2 are classical and munch used 

methods, it is remarkable that very little work has been reported on the deprotonation of ketones by 

hindered sodium amides. NaN(iPr) 2 does not seem to have been used previously ; however, one finds some 

references1 - ’ dealing with the use of NaN<SiMe3)2 _I, though the authors were not concerned with regio 

and stereoselectivity problems. 

The well known fact that the structures and properties of enolates can widely vary with the 

methods of preparation and the nature of the counter-ion has prompted us to reexamine the action of 

hindered sodium amides on ketones. 

We have provisionally left aside NaN(iPrI2, the preparation of which is quite difficult, and 

rather used reagent 1, easily obtained with an almost quantitative yield according to the method of 

GOUBEAU et aL8.’ : attack of sodium by the amine in the presence of an electron acceptor. The sodium 

(or lithium) enolates have been trapped with trimethylsilyl chloride.” Most of the NMH spectra of 

trimethylsilyl enolates are known ; when this is not the case, they are easy to interpret. 

The deprotonation of phenylacetone (table l), under kinetic control, by 1 is highly regio and 

stereoselective in favour of enolate 2a of E configuration. - The latter changes spontaneously at room 

temperature into a pure 2aZ enolate, for which this is an excellent preparation. I2 For comparison, we 

have repeated these experiments with LiN(iPr)z, which gives 3&, whereas LiN(SiMeS)g is superior to l 

for the preparation of the E enolate. However, the pure Z isomer is still inaccessible. 

The preparation method of ‘2 sodium enolates can be generalized as schown on table 2. 
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TABLE 1 

8 

Phe + 
a:M=Na;b:M=Li 

PhG + Ph&M + Phd 

2E 3 - - - 

____________________---_-------_-_---_--------______--- 

Deprotonation conditions 22 (%)a 2E (%I 3 (%) Overall yields of tri III ethylsilyl 

enolates ( % jb 

______----------------_-------------------------------- 

NaN(SiMe312, 15’, - 100°C 15 85 5 82 

------------------------------------------------------- 
II 2h, - 60C 11 ,l II 81 

_--------------~--------------------------------_-______ 
II 151, - 60C 86 

then 2 Oh, + 20°C 100 0 0 

---_---____-_-_~_----__-----____------------------------ 
LiN(iPrj2, 30’, - 70 C 5 35 60 66 

_---_-------------_-_--_-__----_-_--__-_--__-__________ 
l, II II 

then 2Oh, + 20°C 68 

--__---__~---___-----------__---------------------__--- 
LiN(SiMe 312 3 O’, - 70°C 10 90 0 79 

--__---________-----__----_-___------------------_-__-- 

II n II 13c 87 0 80 
then 2Oh, + 20°C 

a Constants and NMR spectra of trimethylsilyl enolates : ref. 11 ; b Isolated product yields ; 
’ When performing at 0°C with LiN(iPrj2. HOUSE and al.‘la obtained a similar result to that of our 

last test. 

TABLE 2 

A NaN(SiMe312 ONa R 

Ph/R ONa 

42 4E - - 

----------------------_---------___---____--_-_________ 

Deprotonation conditions R 4za(%) 4E (%> Overall yields of trimethylsilyl 

enolates ( % 1 

_---_-__--___-______--___---___-----------------------_ 

1 h, - 70°C Et 20 80 94 

II II nPr 7, II 87 

------------------------------------------------------- 

1 h, - 70°C Et 100 0 88 

then 20 h, + 2O’C nPr n 1, 89 

______________---___--------~~~-________-------_--___-_ 

a Constants and NMR spectra of trimethylsilyl enolates : ref. 13. The other enolates are absent or 
inferior to 5 %. 

b k&ted prcduct yields. 
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TABLE 3 

a:M=Na:b:M=Li 

_______________-_----------______--------_______----_-- 

Deprotonation conditions ?a(%) G(%) fi(%) Overall yields of trimethylsilyl 

enola tes ( % lb 
-----------_--~______________-----________----______---- 

NaN(SiMe3)2, 5’, - 70 C 65 35 0 81 

________-____-~~~~~__-____---~~~~________---~_~____---- 
I, II II 

then 20h, + 2o’c 0 95 5 70 

_~~~___~~_____~~___-______________~~~~___~_~_____~~~~~~~ 
LiN(iPr) 2, lh, -70 c 85 15 0 84 

__-____-------~___~_____----~~~~~-__-----_______------- tt 1, 7, 

then 20h, + 2o’c 22 

~~__--_-__~~~_____-~~~~~~~___________~-~~-~____-------- 
a Constants and NMR spectra of trimethylsilyl enolates : ref. 14. 

b Isolated product yields. 

Other examples show the interest of the reagent 1 : it is possible to prepare the practically 

pure x enolate from mesityl oxide (table 3) ; ethyl acetylacetate, treated with 1 at - 7O’C leads to 

la2 (yield = 92 % ; Z/E = 95/5) whereas with lithium the ratio Z/E is only 70/30 (NMR : ref. 15). 

-v / co 2Et 

OM 

72 7E - 

a:M = Na 

b:M = Li 

Sodium enolates are more reactive than lithium enolates ; for instance, 2aZ and 2aE react - - 

instantaneously at - 1OO’C with ClSiMe3 whereas with the lithium enolates, the reaction only begins at 

- 2O”C/ - 10°C. Furthermore, these sodium enolates are easily convertible into various other enolates by 

means of metallic bromides in solution ; the reaction can be roughly followed by the precipitation of 

NaBr ; for example, at - 60°C ZnBr2 reacts completely with 2aZ within about one hour. 
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