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The fluoride-induced desilylation of N-(trimethylsilylmethyl)-

 carbodiimides and -ketenimine generates imino- and alkylidene-2-

 azaallyl anions which cycloadd to a variety of aldehydes giving 

 regioisomeric 1,3-oxazolidines as cycloadducts. 

 As the central sp carbon of heterocumulenes is highly electrophilic,1) the 

generation of carbanion at the a-position of heterocumulenes may lead to the for-

mation of synthetically important synthons that are expected to undergo an anionic

polar cycloaddition reaction to electron-deficient unsaturated bonds. However, 

such carbanion generation by deprotonation is quite limited because of the high 

reactivity of heterocumulene moiety toward bases. 1) Only the heterocumulenes 

carrying at least one anion-stabilizing substituent at the a-position have been 

successfully deprotonated.2,3) 

 An elegant preparation of isothiocyanato carbanions was recently demonstrated 

by the desilylation of some silylated methyl isothiocyanates.4) Although this 

process looked promising, the lack of availability of silylated heterocumulenes 

has restricted its wide applications to other systems. However, this barrier will 

be soon removed since we have quite recently found a convenient route to a variety

of trimethylsilylmethyl-substituted heterocumulenes.5) 

 The present communication describes the first example of the fluoride-induced 

desilylation of N-(trimethylsilylmethyl)carbodiimides and -ketenimine leading to 

the generation of imino- and alkylidene-2-azaallyl anions. These anions cycloadd 

to aldehydes as ambident ions giving regioisomeric 1,3-oxazolidines. 

 The reaction of 1-phenyl-3-(trimethylsilylmethyl)carbodiimide 15) with two 

equivalents of benzaldehyde 2a in the presence of tetrabutylammonium fluoride 

(TBAF, 10 molt') in dry hexamethylphosphoric triamide (HMPA) at room temperature 

for 1 h and the work-up with water gave two isomeric adducts 3a (38%) and 4a (34%)

which were separated from each other and purified through a chromatography over 

silica gel (Scheme 1 and Table 1). On the basis of the spectral data 6) as well as

the elemental analyses,) their structures were assigned 5-phenyl-2-phenylimino-

3a and 5-phenyl-4-phenylimino-1,3-oxazolidine 4a. The exocyclic carbon-nitrogen



1828 Chemistry Letters , 1984

double bonds of both 3a and 4a were confirmed on the ground of the 1H-NMR spectra 

that showed no signal for the ortho two hydrogens of anilino moiety. 8) 

The product 3a (designated as a-mono-adduct) corresponds to the cycloadduct 

that has been formed through the nucleophilic attack of the a-carbon of anion A 

and 4a (designated as y-mono-adduct) the y-carbon of B. In a sence of organic syn-

thesis, the formation of y-adduct 4a is particularly noteworthy because the natural 

polarity of carbodiimide as a heterocumulene has been reversed. Though only one 

example is known for the reversal of polarity of this kind, 2c) it is a particular

case where the a-carbon is sterically too hindered to be attacked by an electro-

phile. As our result offers an interesting regioselection of 2-azaallyl anion that

carries no substituent at the a-carbon, the same reaction was investigated under 

various conditions and the results are summarized in Table 1.

Scheme 1.

 In the presence of a catalytic amount (10 mol%) of TBAF,9) the reaction of 1 

with 2a was so rapid as to be completed in a few minutes at room temperature in 

HMPA, and even at -10 C it proceeded at a moderate rate (entries 2 and 3). Tetra-

hydrofuran (THF) as a solvent is favored for the formation of y-mono-adduct 4a, 

but the total yield was poor (entries 7 and 8). When the reaction was carried out 

under rather mild conditions, the third product 5 was obtained (entries 2, 3, and
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5). The structure of 5 was assigned as the 1:1 adduct of 1 onto the ring nitrogen 

of a-mono-adduct 3a on the basis of the spectral data 10) as well as by the compar-

ison with the authentic samples. 11) 

 From the fact that 5 was only isolated at the early stage of the reaction (en-

tries 2, 3, 4, and 5), this reaction must involve an intermediate that provides 5 

on the hydrolytic work-up. The reaction pathway can be figured out as follows: 

The competitive reaction of A and B with 2a forms each silylated derivatives of 3a

and 4a. As soon as it is formed, silylated 3a smoothly reacts with another mole-

cule of 1 to give 6. Fluoride-induced desilylation of 6 causes the retro addition 

into 3a and 1 which repeats the reaction. So far it is not clear how the forma-

tion of 6 is concerned with the regioselectivity of this reaction. 

Table 1. Reactions of N-Silylmethyl Cumulenes with Aldehydes in the Presence of Fluorides

a) Molar ratios among the cumulenes (C), aldehydes (A), and fluorides (F). b) The bis-adduct 

of type 5 was given in 10% yield. 

Similar reactions were performed between 1 and aromatic 2b-2c, aliphatic alde-

hydes 2d-2e, a,f3-unsaturated aldehyde 2f and between several N-alkyl-substituted 

carbodiimides 7a-7b5) and 2a (Scheme 1 and Table 1). N-(Trimethylsilylmethyl)di-

phenylketenimine 105) also readily reacted with 2a, under similar conditions, to 

give two isomeric a-mono- 11 and y-mono-adduct 12 in comparable yields.
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℃ ; IR (KBr) 3350

(NH) and 1650cm-1 (C=N); 1H-NMR (CDCl3)  δ 5.  35 (1H, dd, J=3.8 and 3.O Hz,
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7) All the new compounds reported in the present communication gave the satis-
factory elemental analyses. 
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9) In the absence of fluoride ion, 1 did not react with 2a in HMPA at  80℃  for

12 h, both 1 and 2a being quantitatively recovered.

10) 5: Colorless prisms from hexane; mp 119-120  ℃;  IR (KBr) 3180 (NH), 1680

(C=N), 1250, and 850cm-1 (Me3Si); 1H-NMR (CDCl3)  δ 0.03 ( 9H, s, Me3Si), 2.34
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 Hz, 5-H), 6.80-7.40 (15H, m, ArH), and 8.99 ppm (1H, t, J=4.8 Hz, NH); MS 
m/z 442 (M+). 

11) The compound 5 was obtained in 78% yield in the reaction of 1 with 3a in THE 
 at room temperature for 2 h. The 1H-NMR spectrum shows that the compound 5 
 carries an NH group adjacent to CH2 moiety and no anilino substituent. On 
 the other hand, 1 added to the exo nitrogen of 4a giving an isomer of 5. Its 
 structure was confirmed on the basis of the spectral data (IR (neat) 3280 
 (NH), 1250, and 850cm-1 (Me3Si); 1H-NMR (CDCl3) 5-0.05 (9H, s, Me3Si), 2.28 
(2H, d, J=4.8 Hz, CH2), 5.50-5.80 (3H, m, 2-CH2 and 5-H), 6.45 (2H, br. d, 

 the ortho hydrogens of anilino moiety), 6.80-7.30 (13H, m, ArH), and 8.96 ppm 
 (1H, t, J=4.8 Hz, NH); MS m/z 442 (M+).). 
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