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Carbene and Carbenoid Chemistry: the Effect of Iodide Ion on
Some Chlorocarbenoid Reactions!

By WenNDELL L. DiLLiNG and FreEp Y. EDAMURA
(Edgar C. Britton Research Laboratory, The Dow Chemical Company, Midland, Michigan 48640)

THE reaction of methylene chloride with an alkyl-
lithium in the presence of an olefin usually gives
a chlorocyclopropane,* presumably vie an inter-
mediate carbenoid spegies.®* Recently several
reports have appeared describing anomalies which
result when this reaction is carried out with
methyl-lithium prepared from methyl iodide.®?

We have examined the reactions of cyclohexene
with methylene chloride and methyl-lithinm pre-
pared from various methyl halides,

The reaction of methylene chloride and methyl-
lithium prepared from methyl iodide, in the
presence of 2,3-dimethylbut-2-ene, gave 3-chloro-
1,1,2,2-tetramethylcyclopropane (VIII) (69,), and
pentamethylcyclopropane (IX) (8%).* A small
amount of chloroiodomethane was detected, but
no trace of 1,1,2,2-tetramethylcyclopropane or
methylene iodide was evident.

All of the products observed in the above

@ 4+ CHCl; +  MeLi(LiX)  — 07) (:V'

The results are given in the Table.

TABLE

R=Cl (1)
(III R=Me (IV)
(V) R=Br (V)
(VII) R=H

Yields of norcarane derivatives and methylene iodide from cyclohexvene, methylene chlovide, and methyl-lithiuma

(1) (II) (111)

Source of MeLi cis-Cl trans-Cl cis-Mec
MeCl - Li .. 28 13 1
MeBr - Li .. 26 12 3
Mel + Li .. 3 1 19
MeCl 4+ Li .. 3 1 11

(14X added)d

(Iv) (V) (VI) (VII)
trans-Me cis-Br trans-Br cis-H CH,I,
1 — —_— — —_
2 1v 1 — —_
12 — — 1 —¢
4 —_— -— 1 15¢

3 Reactions carried out by adding 1-0—1-7 M-ethereal methyl-lithium to an excess of cyclohexene and methylene

chloride at 5-—15°.

Yields of norcarane derivatives based on methyl-lithium assuming the reaction sequence shown

in the Scheme; yield of methylene iodide based on lithium iodide.

b The formation of bromocyclopropanes in a similar reaction has been reported.

Tetrahedron Letiers, 1966, 2069, 2792.)
¢ Less than 0-59

4 One mole of lxthxum iodide per mole of methyl-lithium.

(C. W. Jefford and R. Medary,

¢ In separate control experiments, methylenc iodide in 109, yield was obtained from the reaction of methylene

chloride, methyl-lithium prepared from methyl chloride, and lithium iodide.

However no trace (<0-5%,) of methylene

iodide was obtained from the reaction of methylene chloride and lithium iodide in the abscnce of methyl-lithium, or
from the reaction of methylene chloride and methyl-lithium prepared from methyl iodide (<0-19).

* ‘The chloro-compound (VIII) in 679, yield was the only product reported when n-butyl-lithium prepared from

the chloride was used (ref. 2).
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Me

MeLi
Me AMe  cpyer, Mo Me Me CHsCls + MeLi——>LiCHCl; — LiCHCIMe
I = a o+ Me
Me” ~Me ML) yeSpe  Me” Me e/ \O)
(v (IX) O

reactions were isolated by _preparative ga's chro- LiCHCIBr Cl LiCHCII Ie
matography and characterized by their n.m.r,,
infrared, and mass spectra. Satisfactory com- @ M (Il) -_— (I10), (IV)
bustion or high-resolution mass spectral analyses
were obtained for all new compounds.

The above results show that iodide ion (either

from methyl iodide plus lithium or from externally CH.CIL LiCHI:
added salt) is indeed responsible for the altered

course of the carbenoid addition reactions, but (V.(VD) MeLi CH,CY,
that the two different sources of iodide ion do not

lead to identical reactions. A possible sequence O

of reactions to explain the above products is

~————LiCH:Cl CH?I

shown in the Scheme.® iCHe 2
A detailed discussion of these reactions will be (VIT)

presented later. SCHEME
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