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Photolysis of l,l-diiodoalkanes could lead to the forma- 

tion of iodoalkyl radicals and/or carbenes as shown in reac- 

tions l-3. 
3 

RCH12 
hv 

+RCHI + I (1) 

RCH12 '* + RCH: + 12 (2) 

RCHI. * - RCH: + I (3) 

Reactior 1 is apparently characteristic of all organic 

iodides while the possibility of reactions (2) and/or (3) was 

first suggested by Gregory and Style on the basis of photolysis 

studies of methylene iodide in the vapor phase at 3100 f1.4 

Later, Style and coworkers concluded from the observation of 

fluorescence emission of excited 12 on photolysis of methyl- 

ene iodide that reaction (2) was important using light of 

wavelength 1250-2000 8.5,6 Most recently, Blomstrom, 

Herbig and Simmons have observed the characteristic addition 

and insertion reactions of a divalent carbon intermediate 

on photolysis of methylene iodide in solution in the presence 

of olefins. 
7 

They concluded on the basis of product dis- 

tributions and stereochemical studies that the main product 

forming intermediate was probably an excited state of 

6267 
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methylene iodide rather than free methylene, but that the 

latter was also formed. 

The similarity in the electronic absorption spectra 

of l,l-dil.odoalkanes 
8 

suggested that the primary photolytic 

processes of methylene iodide could be expected on photolysis 

of alkyl substituted diiodomethanes, and if free alkylidenes 

were formed from these diiodides, their facile intramolecuiar 

9 
reactions' might serve as a diagnostic probe. In particular, 

if photolysis of l,l-diiodopropane (la) or l,l-diiodo-2,2- 

dimethylpropane (lb) led to the formation of the corresponding 

propylidenes (Za and 2b, respectively), propylene (90%) and 

cyclopropane (10%); and 2-methyl-%-butene (7%) and i,l-di- 

methylcycLopropane (92X), respectiveiy, would be expected 

(reaction 4). 
10 

7 hv 

CH3rE112 - 
la: R=Il 

lb: R'CH3 

B CH3 ,R 
CHjSCII: - 

R 
+ ,F=c 

H 

2a or b 3a or b 4a or b 

(4) 

we now report that photolysis 
11 

of la or lb, (;,,,2900 2: 

solvent: cyclohexane or cyclohexene) under the same conditions 

that methylene iodide acts as a methyiene donor towards ole- 

fins12, led to tne formation of low yieids of propylene (4a) 

and 2-methyl-2-butene (4b), respectively. Rowever, neither 

cyclopropane (3a) nor l,l-dimethylcyclopropane (3b) were 

detected as reaction products: Although 3a was not checked, 

low concentrations of 3b were snoti to be unchanged under 

the reaction conditions. The absence of these cyciopro- 

panes implies that neither reactions 2 or 3 are important 
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under these conditions and more specifically seems to rule 

out the significant intermediacy of free methylene in the 
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reactions of methylene iodide with olefins under these con- 

ditions. The results with l,l-diiodo-2,2_dimethylpropane 

(lb) seem to be particularly significant since l,l-dimethyl- 

cyclopropane (3b) would have been the major product of 2,2- 

dimethylpropylidene (2b).13 

we propose that photolysis of la and lb under these 

conditions led exclusively to the primary reaction 1. In 

cyclohexene (N2) lb14 gave an essentially quantitative 

yield of l-iodo-2,2_dimethylpropane, while la 
15 

gave l-iodo- 

propane (18%), a-l-iodopropene (30%), and trans-l-iodo- 

propene (38%).16 The formation of the saturated l-iodoalkanes 

is expected if a-iodoalkyl radicals are formed (reaction 1) 

and abstract an allylic hydrogen atom from cyclohexene. 

Although a chain reaction (reactions 5 and 6) can be en- 

visioned in cyclohexene, the observation that the rates 

RCHI' + SH-RCH& + S. (5) 

s. + RCHI2 -s1+ XX-II. (6) 

of decomposition of l',l-diiodopropane in cyclohexene (N2) 

and in cyclohexane (N2) &e ‘essentially the same (although 

no l-iodopropane was formed iA '$clohexane) seems to rule 

out this possibility: 
'he p 

ormation of cis- and tra&i- - 

iodopropene may also be @@lain@8 by reaction 1 followed 

by a cage disproportionatiofl (reaction 7).l' In cyclo- 

CH3CH2CHI- + I- - CH3CH=CHI + HI (7) 

hexane (N2), _ only cis-l-iodopropene (38%) and trans-l- 

iodopfopene (47%) were formed which presumably reflects 
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the lower reactivity of this solvent as a hydrogen donor 

compared to cyclohexene. Although reaction 7 adequately 

accounts for iodopropene formation, a molecular elimination 

(reaction 8) 
18 

cannot be absolutely discounted at this time. 

CH3CH2CH12 
hu ) CH$H=CHI + HI (8) 

Neither reactions 7 nor 8 would be expected with l,l- 

diiodo-2,24imethylpropane (lb), and since cyclohexane 

appeared to be a very poor hydrogen donor to a-iodoalkyl 

radicals the observation that photolysis of lb in cyclo- 

hexane (N2) was 15 times slower than in cyclohexene (N2) 

was not surprising. A complete product analysis is not 

yet available, but of the 17% lb which decomposed in 28 

hours, 1-iodo-2,2_dimethylpropane (20%) and 2-methyl-z- 

butene (10%) were formed. It is unreasonable that the true 

quantum efficiencies for the primary reactions of lb should 

be significantly different in cyclohexene or cyclohexanc. 

Thus, reaction of the a-iodo-t-butylmethyl radicals with 

I2' 
present in low concentration, to regenerate starting 

material must represent the major reaction pathway. 

Carbene formation (reactions 2 or 3) could be con- 

siderably less efficient than reaction 1 and would he ob- 

scured under conditions in which the a-iodoalkyl radicals 

were rapidly converted to products. However, the coillplete 

absence of l,l-dimethylcyclopropane on photolysis ot lb in 

cyclohexane J where the occurrence of reaction 1 does not 

lead to rapid consumption of starting >.~atcrial., sce!.s to 

be particularly strong cvidencr tnat rrxactlons ;! an,! do 

not occur at i 2~900 R.’ ) 



No.50 

Preliminary experiments have shown, however, that 

photolysis of la and lb in the vapor phase at shorter wave- 

lengths (h< 2400 8) does lead to the formation of cyclo- 

propane and l,l-dimethylcyclopropane respectively. This 

implies that alkylidenes can be formed from l,l-diiodo- 

alkanes under the appropriate conditions and further studies 

are 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

in progress. 
19 
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