
Tetrahedron Letters No.54, pp.4697-4699, 1970. Pergamon Press. Printed in Great Britain. 

STABLE CARBENOIDS XLV ' - LICAND EXCHANQE BETWEEN (CH$ 3SICBr2Ll.AND 

HALOUETHYL-TRIMETHYLSILANES. EVIDENCE FOR TWO COMPETING MECHANISMS 

Roland van Nagel and Qert Kbbrlch 

Organlsch-chemlsches Instltut. Unloersltgt Heidelberg, 69 Heidelberg, Germany+) 

(Received in UC 10 October 1970; accepted for publication 21 October 1970) 

Summary: Reaction of (CH3)3SICBr2LI with (CH313SICBr3, (CH313SlCC13, 

(CH3)3SICBr2C,,Hg, and (CH313SlCHBr2 produced carbosllanes 

by either a [Ll/(CH3)3SI]- or a [Br/(CH3)3Sq-exchange. 

and Ll-carbenolds 

& the foregoing communlcatlon, 1 a llgand exchange between tCBr2Ll 

and ECBr3 (z stands for (CH313SI) was reported (es. (1)). This paper describes 

llgand exchanges between ZCBr2LI and other halomethyl-trlmethylsllanes. It 

Is shown that two different mechanisms are operative. 

cCBr2Ll + ZCBr 3 - E2CBr2 + LlCBr 
3 (1) 

When LCBr2Ll Is treated with n-butyl bromide (or, if ZCBr2Ll la pre- 

pared from eCBr3 and n-butylllthlum Instead of phenylllthlum l), It undergoes 

coupling to give, surprisingly, a carbosllane 
2 , Identified as K2CBrC,,Hg 

(liquid, 4' = 1.4855), instead of the expected sllane, ECBr2C4Hg. It thus 

appears, that the formation (eq. (2)) of tCBr2CliHg (which was not detected 

among the products) 1s followed by a fast llgand exchange with a second car- 

benold molecule to give the carbosllane and L1CBr3 (ea. (3)). The latter was 

successfully trapped with dry Ice (as trlbromo acetic acid) or XC1 (as ZCBr3). 

KCBr2Ll + C,,H9Br slow * ZCBr2C,,Hg 

cCBr2Ll + &CBr2CqRg fast C&/t3 ) c2CBrC,,Hg + LICBr3 

(2) 

(3) 
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The coupling (eq. (2)) proved to be rather slow: good yields of 

r2CBrC4H9 (about 75X, based on eq. (2) and (3)) were obtained only after 

2 hours at -105' (starting from 0.17 W ECBr2Ll). 

Eq. (3) undoubtedly describes an exchange between a bromo atom of 

ZCBr2C4H9 and the trlmethylsilyl group of the carbenold (symbolized: [Br/E]). 

This type of llgand exchange seems to have no precedent in the literature. The 

question arises, whether eq. (1) also entails a [Br/E]-exchange or whether a 

[Ll/Zl-exchange Is Involved, I.e.: the well-known displacement of halomethyl 

anions from sllanes 3. A substrate which should give different products from 

the two reactions is rCC13 ' (prepared in541 yield from LICC13 5 and ZCl, 

m.p. 133-134'). ECC13 and tCBr2Ll underwent a quantitative reaction In less 

than 1 hour at -110' to yield, exclusively, the products from abl/l]- 

exchange (eq. (4)); no [Cl/L]-exchange ' was observed (eq. (5)). Thus a 

[Ll/E]-exchange might also be involved In eq. (1). 

[Ll/Z] 

iI 

T.~CB~~ + LICC13 (4) 

eCBr2Ll + ECC13 

E2CC12 + LICBr2C1 (5) 

[Cl/E] 

However, we find that [Br/E]-exchange la able to compete with the 

[Ll/T.]-exchange. Thus, treatment of 2CBr2Li with pure rCHBr2 7 (prepared in 70% 

yield from LICHBr2 * and Ccl, r$ = 1.4995) as well as the methanolysis of 

pure rCBr2Li suspensions, leads to the products shown In eq. (6) and (7) 

(z2CHBr was identified with a sample obtained by methanolysls of z2CBrLI and 

Isolated by preparative v.p.c. as a liquid of 972 purity, $ = 1.4693; NMR 

(In Cc14): T 7,85 (1 H) and 9,84 (18H)). 

The rate ratio k(6): k(7) (found between 0,6 and 3) depends upon the 

Initial concentration of the substrates. Reaction (7), which is favoured in 

more dilute mixtures, is reasonably Interpreted as the normal displacement, but 

a [H/E] -exchange can not be excluded at present. 
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---c E2CHBr l LICBr3 (6) 

ECBr2LI + rCHBr2 

K2CBr2 + LiCHBr2 (7) 

Our results clearly demonstrate two different exchange mechanisms, but 

it is uncertain which one is operating In reaction (1). Further research Is in 

progress In an effort to solve this problem and to reveal the factors which 

control the two mechanisms. Steric requirements, the formation tendency of 

carbosllanes, and the baslcitles of the reacting and resulting carbenoids all 

appear to play an important role. 
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