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Abstract: The carbenoid or carbene derived from &j undergoes dimerizatlon or trapping with 

DPIBF. The allene mechanism previously proposed was made doubtful by the finding that stereo- 

isomeric carbenes 20a and 20b give stereoisomeric products without crossover. - - 

Carlton, et&., 
3a 

showed that 1 undergoes reaction with MeLi to afford dimercs); in the 

presence of diphenylisobenzofuran (DPIBF), Die&-Alder adducts were obtained. They proposed 

a mechanistic scheme in which a carbene or carbenoid (written3a as 2) opened to an allene 

(3). The allene was envisioned to either internally cyclize (to 4) and then externally 

cycloadd to yield tj, or possibly react in the reverse fashion (i.e., via 2). It would seem 

that 3-+$ is more "allowed" than 55, and should also be favored over z-$ on a kinetic basis. 
4 

3, 4, 

J DPIBF J DPIBF 

We now report that treatment of g5 with MeLi in ether at either -7S0 or room temperature 

gives one isolable dimer (22% yield), the structure of which is unknown. 
5d 

Similar treatment 

of 8 in the presence of DPIBF provides two adducts in a 2:l ratio (24%). We have assigned 

their structures as ,9 based on their close spectral resemblance to ,6. 
5b,c 
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The similar reactions of 8 and ,1 indicates that only one diene moiety (viz., in 2_b or 3_) 

is necessary to effect the observed reactions (as already demonstrated by Levin's 
3b 

study of 

the reaction of l,o with MeLi), but no comment can be made on the role of 2_a vs. g. However, 

some new mechanistic conclusions can be drawn. 

First of all, the possibility that dimer formation occurs via a carbene dimer' (e.~., 

8+11+13) and that trapping proceeds by way of zwitterion 15 can apparently be rejected. To --- 

do so requires a detailed look at the structure of the bridgehead double bonds of 1,2 (or the 

analogous one derived from closure of 12). The situation deprcted by 12a-c 1s as follows: _+. 

12a 
- 

h 

1% 

12b represents the unrehybridized, 
7 

nearly perpendicular olefln structure, not found in any - 

bridgehead olefins8 (l2& is particularly poor due to the extra bond angle strain imposed by 

the cyclobutane ring). Contrariwise, 12a represents the rehybrldized form which would be 

trans-cyclohexenoid, 
9 
while G depicts the more stable trans-cycloheptenold isomer. However, 

E is incapable of internal cyclisation without substantial atomic movement and overlap loss 

rn the transition state; were it to be formed, rt would probably dimerize or be trapped. 
10 

Obviously, the same arguments mitigate against the pathway involving 2, since the analogous 

intermediate from 15 has apparently been excluded. 

What likely pathways are left for the formatIon of z? Most viable are the allene 

mechanism, and the switterionic mechanism 
11 

deplcted below. Additionally, there is the 

question of the Involvement of free carbenes vs. carbenords (L.-e., me-bromoanions related to - 

&.$I. Pursuant to our study of the effects of LI+ complexation on the reactions of the 
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.-@?-j-&-J_? 
16 17 

carbenoids derived from =a, 
12a 

we felt the pyrolytic decomposition 
13a 

of 19 would generate 

carbenes (20) without the complication of s-bromoanion intervention. Thus both 18a and 18b - - 

(available from the corresponding alcohol 
12b 

) were converted to the a-bromo trimethyltin 

derivatives, 
13b 

from which the predominant isomers, E and z, were isolated. Pyrolysis 

b, Rl=H, R2=OMe 

of %a or zb in Ph20 at 250" for 1 minute in the presence of 

resulted in the formation of &l (2 isomers in each of the "2" 

1.1 eq. DPIBF (ca. O.l$ - 

and "b" series) without 

detectable crossover (pmr and glc analysis). Similar reaction of j& in benzene (150°, 

tll 
=lOO') also produced only 21a _, even when the [&I and [DPIBF] were 0.002M. 

14 
Assuming 

we could have observed 21b only if it constituted 5-10% of the product mixture, the mlnimum - 

energy difference between that required for DPIBF trapping and epimerization at C4 is cd_ 

8 kcal/mole. Operationally, this indicates that an allene intermediate, at least in the 

classical sense, 
15 

is not involved in the formation of 21 (or, presumably, 5 or 2). There 

remains the question of when is an allene an allene (e.p., how much Cl-C6 bond breaking in 

20 is required before one has an "allene", and to what extent may this be preceded by or 

coincide with C3-Cl0 bonding)? We are attempting to answer this question. 
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