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Summary: Reaction of the dibromides (5) and (IO) with methyl lithium in ether 

products derived by 1,3-dehalogenation, (6) and (11)~ whereas (15) and (16) undergo 

ITI-dehalogenation and rearrangement to allenes, (17) and (18). 

leads to 

The reaction of41-dibromocyclopropanes with methyl lithium generally leads to cyclo- 

propylidenes (1) which rearrange to allenes' or undergo a variety of carbenic reactions such 

as addition to double bonds, insertion into single bonds or ylid-formation with hetero- 

2 
atoms . The initial process has been shown to be a lithium-halogen exchange to produce (2). 

Such lithiobromides have been trapped at low temperatures in a variety of intermolecular 

processes, for example with carbon dioxide 
3 7 carbonyl compounds or halo-alkanes . By con- 

trast, their intra-molecular reactions have been studied very little. The reaction of (3) 

with MeLi leading to (4) does however involve a double intramolecular trapping of lithio- 

bromocyclopropanes by esters4. 
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Moreover, tieatment of a range of l,lt2-trihalocyclopropanes with MeLi leads to 1,2- 

dehalogenation, formally by trapping of a 1-lithio-1-halocyclopropane by a C2-halogen bond? 

We now report the trapping of (2) by a C3-halogen bond, 

Reaction of (5) with methyl lithium in ether at -40' leads to a single major product (6) 

b.p. 20' at lmm Hg (50%) (6H: 1.31 (2H,s), 1.60 (3H,s), 1.80 (2H,s); 6C: 11.23s, 12.48q, 

20.00s, 41.23#. Minor products (ca. 5%) included 3-chloro-2-methylbuta-1,3-diene and 

tm-l-bromo-3-methylbuta-1,3-diene (7)8. The bicyclobutane (6) is apparently derived by 
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intramolecular displacement of chloride ion from the intermediate (8, Rl = H, R2 = Met 

X=Li, Y=Br). It seems likely that the z-relationship of carbon-lithium bond and 

leaving group is necessary for the displacement to occur, and therefore either that the lith- 

ium halogen exchange leads selectively to the z-lithio form or that (8, Rl = Ht R2 = Me, 

X = Li, Y = Br) and (8, Rl = H, R2 = Me , X = Br, Y = Li) are both formed and are intercon- 

vertible under the reaction conditions, possibly via halogen exchange with unreacted 

dibromide3. 

Br Br 

Me 

L Cl Br 

(5) (6) 

Compound (6) rearranges over several days 

(6 H: 1.77 (3H1 tt, J 1.65, 1.25 Hz), 2.77 (lH, 

J 0. 5, 3.75, 13.5, 1.25 Hz), 4.9 (1Ht dddq, J 

(7) (8) (9) 

in ether at 20' to the oyclobutene (9, X = Br) 

d. sextet, J 13.5, 1.25 HZ), 3.09 (lH, dddq, 

0.751 1.25 3.75, 1.65 Hz), 5.81 (lH, dddq, J 

0.51 0.75, 1.25, 1.65 Ha); 6C: 16.5qt 43.3d, 45.8t1 132.0dl 148s)~; the rearrangement is 

catalysed by palladium chloride but under these conditions ca. 20% rearrangement to the 

diene (7) is also observed. Compound (9, X = Br) provides a convenient source of other 

cyclobutenes; thus reaction with sodium t-butylthiolate in methanol leads to the thioether 

(9, X = SBu-t) with no apparent attack at the carbon bearing the methyl group. 

Treatment of the trihalide (10) with MeLi-ether at -40' leads to two products in 

ratio 3:l. The major product is the bicyclobutene (11) (dH: 0.9 (3H, s), I.24 (3H, s)t 

1.53 (1Ht dd, J3.5, 1.5 Hz), 1.71 (1Hc d, J 1.5 Hz) , 2.16 (lH, dd, J 3.5, 1.5 Hz)), derived 

by a similar intramolecular trapping of (8; Rl = Me, R2 = H, X = Li, Y = Br). The minor 

product is (12) (bh: 1.96 (3H, st W1/2 = 1.5 Hz), 2.02 (5H, s, W'/2 = 1.5 Hz), 5.2 (1Hc d, 

J = IO Hz), 5.6 (lH, d, J = 16 Hz), 6.7 (lH, dd, J = 16, 10 Hz). The origin of this con+ 

pound is not clear; however it does not appear to be derived by rearrangement of (ll)l' 

since an examination of the crude reaction mixture shows the presence of both (11) and (12) 

at -40' but on warming compound (11) rearranges to (13) rather than to (12). This 

rearrangement requires several hours to reach completion at 20'1 but is catalysed by the 

addition of a trace of acetic acid 
10 
. It is possible that (12) is derived by a one step 

fragmentation of a lithiobromide as in (14); the mechanism of this reaction and the stereo- 

chemistry of the lithiobromides leading to (6) and (11) are the subject of further 
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investigation. 

MBKCl Ml+ Me&, Me%Br 

Me Me 

;D& 

Me 

(IO) 
G 

(11) (12) (13) (14) 

Intramolecular trapping of the I-lithic-l-bromocyclopropane by a carbon-halogen bond 

is not observed when the latter is at position 4- or 5-. Thus treatment of (15, R = H and 

Me) or (16, R = H) with methyl lithium in ether at 20' leads to the allenes (17, R = H and 

Me) (571 6%) and (18, R = H) (75%) respectively. However, formation of (6) and (11) does 

provide a convenient route to l-bromobicyclobutanes p which have previously been obtained 

from the corresponding bicyclobutene by lithiation at the l-position followed by halo- 

genation. 
11 

Br Br 

4 

R 

R n = 2, (15) 
=*_ 

n = 3, (16) _( 
(CH2)nBr 

n = 2, (17) 

(CH2)nBr 
n = 3, (18) 
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by reaction with 
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methyl-but-3-ene and then dehydrobromination with DBU (S.R. Buxton, unpublished 
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