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Summary: Compounds [(CH3)3Sl]nCBrA_n (n=1,2,3) have been prepared by 

sllylatlon of the corresponding Ll-carbenolds. (CH ) 
33 

SICBr2LI and 

(CH3j3SI 2CBrLI are stable at -100'. Rapid llgand exchanges are reported be- 

tween the f'ormer and (CH3)3SICBr3 and between the latter and LICBr3. 

Previous papers In this series have shown that two reactions which 

were discovered In, and ilrst published from, our laboratory, are of general 

utility: (1) the low-temperature metallatlon of halohydrocarbons In THF or 

Trapp mixture to form stable Ll-carbenoids, 2s3 and (2) the metathesis between 

these carbenolds and metal halides to give new a-haloorganometalllc compounds. 

2c,3,4 A recent paper by Seyf'erth et al., 5 In which both procedures were used 

to prepare trlmethylsllyl-dlchloromethylllthlum and bls(trlmethylsllyl)-chloro- 

methylllthlum, prompts us to report some results of our work done since 1967 

with trlmethylsllyl-dlbromomethylllthlum and bls(trimethylsllyl)-bromomethyl- 

lithium. 

Both of these carbenolds have been assumed as transient Intermediates 

In a reaction sequence leading to tetrakls(trlmethylsllyl)-methane rrom 

CBr,, and Ll-metal. 
6 Their thermal stability at -100' was demonstrated by 

the finding of Merkle, 7 that a fourfold Iteration of bromo-lithium exchange 

and sllylatlon with trlmethylchlorosllane ultimately also gave tetrakls- 

(trimethylsllyl)-methane In moderate yield (ea. (1) - (4); the symbol Z stands 
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for (CH3)p). 

CBr4 A LlCBr EC1 _ 
3 

r tCBr 
3 (1) 

Z CBr3 RLI w tCBr2Ll EC1 
F C2CBr2 (2) 

c2CBr2 A I: CBrLi EC1 _ 
2 F r; CBr 

3 (3) 

0 CBr RLI 
c Z3CLl 

XC1 
3 ) =4c (4) 

We have examined each reaction step In detail. Pure tCBr3 (m.p. 201- 

203O, previously available In only 8% yield *) was obtained in 71% yield 

from LICBr3 ' and &Cl (eq. (1)). LCBr3 underwent very rapid Br/LI exchange 

with phenylllthlum to give 2CBr2LI, sllylatlon of which afforded X2CBr2 

(eq. (2)). In the same way, E3CBr (recently prepared In 35% yield from 

t3CH and NBS lo) was obtained In 79% yield, m.p. 197-198', from E2CBr2 via 

r2CB:LI (es. (3)). Combination of procedures (2) - (4) gave 79% E4C 

(based on ECBr3; m.p. 408-4iO", uncorr., from ethanol). All reactions were 

carried out In TIiF or Trapp mixture between -110' and -100'. 

Although these reactions seem to be quite simple and straightforward, 

they are actually rather complex. Thus, a mixture of ZCBr2LI and tCBr3 (as 

Is present during the preparation of the former from the latter) will 

undergo extremely rapid llgand exchange (completed In less than 30 set at 

-105') to give E2CBr2 (yield, based on eq. (5), 70-81%; m.p. 70°, after 

sublimation; NMR (In CC14): T 9,71) and LICBr3 (Identified by carboxylation 

as trlbromoacetlc acid): 

ECBr2LI + LCBr3 -r CBr2 2 + LICBr3 (5) 

An equally rapid symproporfionatlon was noted between the carbenolds 

E2CBrLI and LlCBr3, to give ZCBr2LI (nicely evidenced, l.a., by mixing sus- 

pensions of the pure carbenolds at -1lOO): 

r2CBrLI l LICBr3 -2 PCBr2LI (6) 
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Considering now, that E2CBr2 (from eq. (2)) Is transformed into 

E2CBrLi by phenylllthlum under the conditions of the formation or xCBr2LI 

from 2CBr3, we meet the curious and unique situation, that at least a large 

portion of' the carbenold zCBr2Li, which is rinallg sllylated, according to eq. 

(21, has actually arisen via the transrormations shown In eq. (5) and (6). 

Displacements of halomethyl anions from"neutra1" sllanes, as outlined 

In reaction (51, are quite common, and are known to occur readily under &sic 

conditions. l1 On the other hand, llgand exchanges between difrerent carbenoldg 

as shown in the symproportlonatlon (6), are rare and have only recently been 

reported by KBbrlch and Fischer, 12 e.g.: 

LiCBr3 + LiCCl 
3 
-LICBr2C1 + LICBrC12. 

A third type or llgand exchange is described in the following paper. 

We thank the Deutsche Forschungsgemeinschaft and the Ponds der Che- 

mlschen Industrle for financialsupport or this work. 

References: 

1 Previous paper, G. Kabrlch and E. Wagner, Anger. Chem., 82, 548 (1970). 

2 a) G. Kabrich and H. Trapp, 2. Naturforsch., m, 1125 (1963); Chem.Ber., 

2, 670, 680 (1966); b) G. Kbbrlch and K. Plory, Tetrahedron Lett., 

1964, 1137; Chem. Ber., 2, 1773 (1966); c) G. Kabrlch, K. Plory, and 

W. Drischel, Annew. Chem., 76, 536 (1964); G. KfSbrlch, K. Plory, and 

R.H. Fischer, Chem. Ber., 9& 1793 (1966); d) G. Kllbrich, H.R. Merkle, 

and H. Trapp, Tetrahedron Lett., 1965, 969. 

3 Reviews: G. Kbbrich et al., Angew. Chem., D, 15 (1967); Bull. sot. Chim. 

France 1969 2712. -3-I 

4 G. Kebrlch, Chimia (Aarau), 19, 52 (1965); G. Kbbrich, H. l+ahlich, and 

W. Drischel, J. Organometal. Chem., 5, 194 (1966); 0. Kbbrlch and Ii. Btltt- 

ner, Naturwiss., 54, 491 (1967); J. Orgsnometal. Chem., l8, 117 (1969); 

G, Kbbrich and H.R. Merkle, Chem. Ber., 100, 3371 (1967). 



4696 No.54 

5 

9 

10 

11 

12 

D. Seyferth, E.M. Hanson, and F.M. Armbrecht, jr., J.Organometal. Chem., a, 

361 (1970); D. Seyferth, F.M. Armbrecht, jr., and E.M. Hanson, Ibid., io, 

P 25 (1967). 

R.L. Merker and M.J. Scott, J.Oruanometal. Chem., '(, 98 (1965). 

G. KBbrlch and H.R. Merkle, unpublished results (1967). 

S. Brynolf, Kgl. Fysograf. S&llskap, Lund, F&k, 3, 121 (1959); 

Chem. Abstr., 2,~ 976 (1960). 

R.H. Fischer and 0. KSbrlch, Chem. Ber., E, 3230 (1968). 

H. Bock, H. Seldl, and M. Fochler, Chem. Ber., z, 2815 (1968). 

E.g.: H. Oilman, A.O. Brook, and L.S. Miller, J.Amer. Chem. Sot., 

u, 4531 (1953); Q.E. Coates, M.L.H. Oreen, P. Powell, and K. Wade, 

Princlples of' Organbmetalllc Chemistry, p. 133, Methuen, London, 

1968. 

0. KC)brlch and R.H. Fischer, Chem. Ber., 101, 3219 (1968). 


