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We have found that irradiation of fluorodiiodomethane at 35008 in the 

presence of an olefin trapping agent provides a synthetically useful one-step 

procedure for the preparation of a variety of monofluorocyclopropanes. Data 
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for the results obtained via this procedure are given in Table I. 

In recent years considerable attention has been focused on the chemistry 

of halogenated carbenes, especially fluorinated carbenes. 1,2 Despite this 

attention, however, the preparatioli of monofluorocarbene, and subsequently 

monofluorocyelopropanes, remains one of the more difficult synthetic trans- 

formations to accomplish.2 Low yields of monofluorocyclopropanes were obtained 

by Schlosser and Heinz from the reaction of dibromofluoromethane and organo- 

lithium compounds. 3 Similarly, Marolewski and Yang obtained only q$ of the 

monofluoronorcarane adduct from the photolysis of dibromofluoromethane in the 

presence of cyclohexene. 
4 

Excellent yields of monofluorocyclopropanes were 

reported by Tang and Rowland from the nuclear recoil reaction of energetic 

tritium with methylene fluoride. 5 However, this mode of generation is generally 

unavailable to most chemists and is useful only on a small scale. The reaction 

of diethyl zinc and fluorodiiodomethane with cyclohexene to give 9196 7-fluoro- 

norcarane has been reported by Nishimura and Furukawa. 6 Unfortunately, no other 
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olefine were reported and the generality of this procedure remains in question. 7 

In addition, the use of the pyrophoric' zinc reagent also makes this reaction 

somewhat less attractive on a large scale. 

As a result of the lack of a reasonably useful procedure for monofluoro- 

carbene generation, most monofluorocyclopropanes have been prepared by a two- 

step procedure. First, the preparation of fluorochloro- or fluorobromocyclo- 

propane8 is accomplished by standard carbene reactions1 secondly, the resultant 

carbene adducts are reduced to monofluorocyclopropanes. 9 

The method reported herein provides modest yields of cyclopropanes for 

di-, tri- , and tetrasubstituted olefins. lo The production of (II) presumably 

Table I 

OLRFIN 

2;3-dimethyl-2-butene 

2-methyl-2-butene 

trans-4-methyl-2-pentene 

a-4-methyl-2-pentene 

cyclohexene 

E-methyl-l-pentene 

1-hexene 

PRODUCTS" YIRLD12 SYN/ANTI RATIO 

& + & 36% 0.8 

1.0 

occurs from free-radical addition of CRF12 to the olefin followed by loss of RI. 

A control experiment has shown that (I) is not ring-opened by iodine under these 

conditions to-give (II). Consequently, the photolysis reaction of fluorodiiodo- 

methane most likely proceeds via initial dissociation to form free-radicals. 

Subsequent loss of an iodine atom from the fluoroiodomethyl radical yields the 
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monofluorocarbene (Scheme I). 

Scheme I 
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The monofluorocyclopropanes are formed stereospecifically as shown by the 

reactions with cis- and trans-4-methyl-2-pentene. This is in agreement with the 

formation of the fluorocarbene followed by addition of the carbene to the olefin 

rather than addition of the fluoroiodomethyl radical followed by ring-closure 

with loss of iodine atom. 

In agreement with the results of Tang and Rowland, 5 the syn/anti ratios 

(Table I) of approximately unity suggests a "free carbene" generation. In 

contrast, the high ayn/anti ratio of 5.7 with cyclohexene observed by Niahimura 

and Furukawa 
6 

suggests a metal-carbenoid intermediate. 

A representative experimental procedure used in carrying out these 

reactions is exemplified by the following description: A 25oml round-bottom 

Pyrex flask equipped with reflux condenser and magnetic stirrer is charged with 

36 mmoles of olefin, 9.43 g (33 mmoles) of fluorodiiodomethane,13 175 ml of 

CH2C12, 15 and 50 ml of 5M NaOH solution. Irradiation is carried out with 35002 

lamps in a commercial Rayone I? photochemical chamber for 24 hours. After 

separation of the organic layer and drying over anhydrous MgS04, the solvent is 

removed by distillation amd the monofluorocyclopropanea separated and purified 

by glpc on either Carbowax 2CM or SE-30 columns. 
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