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A recent review3 cites the 2 to 2 conversion4 as one of two known types 

of carbene-carbene rearrangements. The additional formation of bona fide 

carbene product 45 lends credence to the intermediacy of 2. More'relevantly, 5 

A, X = nil 2, X = nil 3, X = nil 4 
5, X = CH2-CH2 5, X 

8 
= CH2-CH2 7, X = CH2-CH2 

I 4 

is converted uniquely to 2 by a process proposed ' to involve 5 and 7, although 

none of the bona fide products from 1 were detected;s the stereoselectivity 

apparent in the formation of 8 remains unexplained. We now provide evidence 

which shows that these rearrangements ,s'lo but rather 

species in which bonding to lithium is necessary." 

Our interest in bridgehead olefins generated from cyclopropanes12 drew 

our attention to the purported formation of allenes lla13a and !Llb13b from 

s and 2, respectively. We wondered whether the ultimate formation of 12 

was a manifestation of cycloheptatrienylidene-cycloheptatetraene chemistry,3 

&' MeLi, [d]+[a]+[ a] +trij&?zi izoducts 

9 10 11 - - 12 
2, X = CH=CH-CH=CH 
b, X = CH2-CH=CH-CH2 

or rather related to the transformations of ,1 and 2 (eqn. 1). This question 

remained unanswered by the observation that lO,lO-dibromo[4.3.1lpropella-2,4- 

3ssl 
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diene reacted analogously to 9 when treated with MeLi.14 We thus focussed 

on %,I5 synthesized in 774 yield from lJ.16 

Addition of MeLi to an ethereal solution of 14 and diphenylisobenzofuran 

(DPIBF) at -78' resulted in primarily 15 (49% isolated)17 with small amounts - 
of 16 visible in the pmr of the crude product. Reaction at room temperature 

provided the same products in the yields shown in Table I. To further probe 

the mechanism of the reaction, 14 was treated with MeLi in ether (DPIBF) in 

the presence of several different salts (Table I). The conclusions are that 

in the presence of Li+ salts, or under less polar conditions [e.g., low -- 
temperature or Me1 solvent (vide infra)], the proportion of 15 increases at 

the expense of l-6, while under generally more ionic conditions (including Br-), 

the relative proportion of 16 increases.'e Thus the reaction exhibits a common 

ion salt effect for Li+ (butnot Br-), where the production of 15 is accen- - 
tuated by the presence of Li+. More dramatically, when MeLi is added to a 

solution of 14 (ether, DPIBF) which contains 12-crown-4-ether,l' no 15 results 

(2 is stable to the reaction conditions)--only 15 is formed! Thz the Li+ 

is forcibly removed from the initial carbenoid, 15 is not obtained (Table I). - 
But what is the pathway by which the methyl group is introduced? When 

the reaction of 14 with MeLi was performed in Me1 as solvent, the products 

were lJ and 16 (in a 3:2 ratio); when the solvent was changed to CDsI, the 

products were still lJ and g--no deuterium was incorporated. Hence insertion 

of a rearranged norbornenylidene (18) into MeX is eliminated. - Similarly 

excluded is an SN2 displacement by lJ on MeX. The additional fact that 15 is 
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completely stable to MeLi (in or out of MeI) means that both halogens must be 

removed from 14 prior to product (17) formation. - - Also, if carbenoids such as 

20 or 23 undergo halogen exchange, -- it is meaningless in terms of product 

formation, since no 17 is formed in the presence of I-. A scheme which - 
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accounts for the stereochemistry of 15(g), as well as the other facts, is 

shown below. We prefer the precedented2' cationic-type conversion of 3 to 

2l, rather than the antarafacial shift to 2, because it is difficult to 
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understand why the Clo-epimeric carbenoid wouldn't undergo the same shift."l 

We strongly doubt that 22 could be formed directly from g, for precedent7 - 
makes it apparent that 18 would rearrange prior to intermolecular trapping. - 
Indeed, when the reaction was carried out in 2-butene or isobutylene, no 

olefin trapping resulted. Furthermore, it is doubtful that insertion of 18 - 
into MeLi would result in only, or even mainly 22; rather the epimer, where 

Li could coordinate to oxygen, should be favored. The stereoretentive con- 

version of '2 to 15(17) is very reasonable,22 -- although we have not yet been 

able to verify it. All attempts at generation of 22 (e.@;., from 2 and EBuLi) - 
have led to replacement of X by H. 

Experiments aimed at elucidating the pathway for formation of 16 will - 
soon be reported. 
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Table I. Yieldsa of 15 and 16 in the Presence of Various Substances. - - 

Saltb or Ether 
Total 

$2 $& Yield 

'None 
2: 

62 96 
LiI 56 104 
LiC104 47 49 
NaC104 29 
KI 

Z 
2'5 

;51 
97 

Et4NBr 74 100 
12-C-4 (10 eq.) 3 72 
12-C-4 (20 ea.) 0 59 759" 

(a) For reactions run at room temperature to completion; yields determined 
by pmr and/or glc; (b) 4 eq. salt were used each time, but dissolution was 
incomplete for the last 3 salts. 
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