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Absfract.: Photolysis of triene 3a or 3b yields dibromo- and dichlorocarbene which can be 
transferred to olefins in good yield. A warning is offered regarding the data recently interpreted as 
being “only consistent” with the formation of an intermediate in the addition of dibromocarbene to 
Pans-cyclooctePs. 

DIHALOCARBENES, or their organometallic “carbenoid” equivalents, are so simple to make 

and use that there has been little interest in preparatively significant photochemical sources of these 

intermediates. An early examination of the halogenation of diazomethane yielded only extraordinarily 

unstable monohalogenated intermediates and has not been followed UP.~ The photochemical 

extrusion of dichlorocarbene from 1 ,l-dichloro-2-phenylcyclopropane, discovered by one of us 20 

years ago,4 gives the carbene only in low yield and has found neither a useful synthetic niche nor 

mechanistic application. Moreover it suffers from a serious lack of generality: neither the difluoro nor 

dibromo analogue undergoes the extrusion reaction.5 We report here a new, photochemical 

precursor for dibromo- and dichlorocarbene which gives carbene products in high yield and promises 

generality. We also comment upon a recent report of the formation of a dibromocarbene-olefin 

complex with trans-cyclooctene.6 

It has been known for some years-/ that tetraene 1 produced naphthalene at temperatures as 

low as 60°C. However, formation of 1 from its precursor 2 proceeds in only 2-6% yield, even in very 

capable hands. 
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Accordingly we settled upon the trienes 3a and 3b as potential photochemical sources of 

dichloro- and dibromocarbene.7 Partial dehydrogenation of 2a and 2b7b with 

2,3-dichloro-5,6-dicyanobenzoquinone (DDQ) led to 3a and 3b in 50% yield Irradiation of 10 mg 3.a 

in 0.2 ml cis-cyclooctene with a 450 watt Hanovia medium pressure mercury arc in a Pyrex vessei ied 

to 4a in ca. 80% yield as determined gas chromatographically using an intemai standard. 

Dichlorocarbene could be transferred in similar yield to give 4b 

2 a: X= Br 3 

b: x = Cl 4 

Dibromocarbene produced from bromoform and potassium teRbutoxide !s m,nlmaiiy affected by 

carbenoid involvement, at least as judged by the similarity of the :CBrz selectivitles measured for 

alkene additions in the presence and absence of 18-crown-6.8 The table compares the seiectlvIlies 

of dibromocarbene formed from bromoform and potassium alkoxide8 in the presence o: 18-crown-6 

with that from photolysis of 3a. 

Table. Relative reactivities of oiefins towards dibromocarbene. 

olefin 
reactivitv relat!ve to isobuieng 

from 3a from bromoformfbaselcrown 

tetramethylethylene 3.03 4.0 
3.05 (a) 

irimethylethylene 1.69 2.6 

trans-2-butene 0.35 0.35 

(a) in the presence of 1 &crown-6 





Thus our reproduction of the earlier6 results is illusory and has no relevance to the question at 

hand. Therefore we do not (indeed, cannot) cast any direct light on the findings of Dehmlow and 

Kramer, but we can attest to the sensitivity of the olefin and suggest that very close attention be given 

to the possibility of isomerization of starting olefin by organometallic, radical (or other) agems. 

These isomerizations may be general. We have found that a similar conversion, this time cis to 

trans, occurs when 3a is used to transfer dibromocarbene to cis-4,4-dimethyl-2-pentene, as long as 

the concentration of the olefin is kept relatively low. If the usual immense excess of olefin is used, no 

isomerization of the solvent can be noticed. 
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