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Abstract VznyL catzons generated by the tztle photolyszs gave vznyl azades by 
capture of an azzde zon and thezr further photolyses resulted zn the formataon of 
cycloaddztzon-products vza nztrzle ylzdes derzved from the correspondznq azzrznes 

Recently It has been found that a vinyl catlon lntermedlate 1s formed by 

photolysis of vinyl halides 1,2) However, previous studies were carried out 

without the use of specific nucleophlles If photo-induced vinyl cation 

intermediates could be trapped by some nucleophiles 3,4) , it provides not only 

the direct evidence for the vinyl catlon intermediates, but also a possiblllty 

for synthetic method of various vinyl derivatives In this communication 

we wish to describe the reactions of aryl-substituted vinyl bromides with azlde 

ion and present evidence for direct trapplng of vinyl catlon lntermedlates 

1,2,2-Trls(p-methoxyphenyl)vinyl bromide (la)(l mmol) was Irradiated In - 

acetonltrile (100 ml) In the presence of tetrabutylammonium azide (2)(2 mmol) _ 

through a Pyrex-filter with a 100-W high-pressure mercury lamp under nitrogen 

atmosphere at 5 OC for 1 h After evaporation of the solvent the residue was 

extracted with ether The ether solution was washed with water to remove t?,e 

ammonium salt and dried over anhydrous sodium sulfate After evaporation of 

the solvent the residue crystallized Recrystallization from ethanol-benzene 

afforded orange crystals, mp 219-221 "C It was assigned to 1,1,3,4,6,6- 

hexakis(p-methoxyphenyl)-2,5-dlazahexa-l,3,5-triene (3)(42%) on the basis of the _ 

spectral data, elemental analysis, and chemical behavior 5) 

Since it is known that 2,5-diazahexa-1,3,5-trlene derivatives are formed 

by photolysis of corresponding azirines 6,7) , the sole formation of 3 is best _ 

explained in terms of a reactive IntermedIate, 1,2,2-tris(p-methoxyphenyl)- 

vinyl cation (8) Photolysis of la gives the vinyl cation 8_, which further - 

reacts with azide Ion to give a vinyl azide 9 which affords an azlrln? 10 with _ 

loss of nitrogen Further photolysis of 10 gives rise ;o 3 via a nltrlle ylide - 

11 - It 1s well known that nitrlle ylides can be generated by photolysls of 

azlrines and that they undergo cycloaddltlon with dipolarophiles such as 

dlaethy18~umarate9) and acetone 10) In order to confirm this sequence reactions 

of la with 2 in the presence of dimethyl fumarate or acetone were performed - - 
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On lrradlatlon of la (1 mmol) with 2 (2 mmol) In the presence of dimethyl 

fumarate (4 mmol), there are obtalned trans- and cis-3,4-bls(methoxycarbonyl)- 

2,5,5-trls(p-methoxyphenyl)-l-pyrrollnes (5 and 5) 5,11) In 76 and 14% yields, 

respectively Irradiation of la (1 mmol) with 2 (2 mmol) in acetone (100 ml) - 

under slmllar condltlons gave 5,5-dlmethyl-2,2,4-trls(p-methoxyphenyl)-3- 

oxazoline (5) 5, and 1,1,2-trls(p-methoxyphenyl)ethylene (1) 12) in 90 and 5% 

yields, respectively These results provide further evidence for the formatlon 

of the azlrlne 10 and the vinyl azide 9 via the vinyl cation 8 _ - 
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Slmllarly lrradlatlon of I-bromo-l-p-methoxyphenyl-2-methylpropene (lb) 

with 2 In the mixed solvent of acetonltrlle (90 ml) and acetone (20 ml) 
13T 

gave cycloaddltlon product, oxazollne 12, in 15% yield, together with 

l-p-methoxyphenyl-2-methylpropene (fi)(7%)12) and p-methoxyphenylbenzonltrlle 

(13) (18%) However, irradlatlon of E-1,2-bls(p-methoxyphenyl)vlnyl bromide - 

(1~) In acetonitrile under condltlons slmllar to the case of la gave 1,2-bls- - 

(p-methoxyphenyl)acetylene (16) In 62% yield Loss of the proton from the - 

reactive rntermedlate, vinyl cation 17, might occur more easily than a 

nucleophillc attack of azlde ion on vinyl cation 17 14) - 
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In conclusion, it 1s demonstrated that stable vinyl cation lntermedlates 

can be formed by photolysls of vinyl bromides, and that these intermediates 

provide the one-pot synthesis of heterocyclic compound when reacted with an 

azide ion Further study is In progress to explore the scope of the photolysls 

of vinyl halldes with various nucleophlles for synthetic use 
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Dlmethyl fumarate was part;ally lsomerlzed to dimethyl maleate during the 

reactlon Pbotoaddltlon of azlrlnes with dlmethyl fumarate and dlmethyl 

maleate proceeds stereospeclflcally to give trans adduct and ~1s adauct, 

respectively9) 

This compound might be formed by the hydrogen abstractlon of a vinyl 

radical hhlrh 1s derived from the homolytlc flsslon of the carbon-halogen 

bond of the starting vinyl halide 

The lrradlatlon was carried out under conditions similar to the ease of Id - 

wlthout a Pyrex filter Irradiation with d Pyrex filter in acetone for 11 

resulted 1n the recovery of the starting material lb 

It is known that In solvolys~s a vinyl cation loses the proton on the I>- 

position more easily than It 1s attacked by the solvent For example , see 

Z Rappoport and M Atidia, J L S Perklnx, 192', 2316 =___ 
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