
Tetrahedron Letters No. 10, pp 783 - 786, 1973. Pergamon Press. Printed In Great Brltam. 

COMPETITION BETWEEN 1,3- AND 1,7-HYDROGEN AND ALKYL MIGRATIONS 

IN 3,4-BENZOTROPILIDENE CHEMISTRY 

Kenneth A Burdett, David H Yates, and John S- Swentonl 

Department of Chemistry, The Ohio State University, Columbus, Ohlo 43210 

(Qecelved in USA 2 October 1972; received In UK for publicatlcn 30 January 1973) 

The photochemistry of 3, 4-benzotropllldenes2 and the impllcatlon of benzotropilidenes 

In benzonorcaradlene photochemistry3a-c have been of recent interest. While formal 1,7- 

shifts are well-documented In 1,2-benzotropkdenes , 3,4-benzotropllldenes , and cyclohepta- 

trlenes, analogous 1,3-shifts are much rarer. We recently suggested2a that the productlon of 

cyclobutene 2 most reasonably arose via secondary photolysls of 2, which was formed by 1,3- - 

hydrogen shift from 1. In the course of migratory aptitude studies of photochemlcal shifts, we 

have obtained addltlonal evidence for 1,3-shifts in these systems which we report hereln. 
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Our first lndlcatlon of 1,3-shifts In these systems was from the Irradiation of the dl- 

methyl derivative 5. Photolysis of 2 at 350 nm4 to 8-15% conversion gave 2 and z in a ratio 

of ca 10 1,5 and time-dependence studies suggested that both compounds were formed 

directly from 2. Irradlatlon until complete disappearance of 2 gave In addltlon to 2 (38%) and 

2 (5%) 2 (3%), 2 (5%) and 2 (6%) No product arlsing from the dl-n-methane process could 

be detected. The structure of the benzonorcaradlene _$, which exists as a 2 1 mixture of endo 

and exe 7-methyl isomers, was establlshed by synthesis from 11 The photoisomer 1 showed 
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spectroscopic properties in agreement with those of 5,7-dimethyl-2,3_benzotropilidene 
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described by Bertelli. ’ 
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The structures assigned to 8 and ll are based on spectroscopic data. 7 

from 5 indicated 1,3-methyl migration was occurring competitively 

with the 1,7 process, the complexity of the system on extended irradiation warranted confirma- 

tion of this result in a second system. Thus,the photochemistry of the 3,4-benzotropilidene 

12 was reinvestigated. The photolysis of 12 Q99.9% pure) at 350 nm through Pyrex showed at -.__ 

lo-15% conversion the formation of _lJ and 14 in a ratio of ~a. 1O:l. The identity of the 1,2- 

03 hv y - t co 2 _’ 
!z cp = 0.67 @ = 0.07 

‘2 E 

benzotropilidene was established by its glc retention time and its characteristic doublet in the 

nmr at 7.02~8 That 2 was not arising from secondary photolysis of 13 is evident by the 

absence of naphthalene and 1,2-benzobicyclo-[3.2.03-S, 6-heptene, Is, even in preparative 

irradiations of 2. It has previously been shown that the rates of rearrangement of 13 to 2 and 

of 13 to naphthalene and s are comparable. ’ The maximum amount of 14 (4%) occurred at 40% - 

conversion of 12 and completely disappeared on extended irradiation. The failure to detect 

this process in earlier studies was apparently due to the use of 12 which contained +3% of 14 

as impurity. 2b 

The results reported here establish two important facets of 3,4-benzotropilidene 
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chemistry First photochemlcal 1,3-mlgratlons may compete to the extent of -10% with the 

more common 1,7-shifts in these systems While 1,3-shifts have not been detected in the 

photochemistry of simple cycloheptatrlenes and there IS no agreement as to the allowed or 

forbldden character of this process, lo the closer competltlon between 1,3- vs - 1,7-shifts in 

the benzo-systems may result from the 1,3-shift process not involving disruption of the aro- 

matic system Second, the high quantum yields noted in these systems indicate that group 

migration serves as a maJor pathway for excited state decay even In the case of alkyl shifts. 

Thus, either the rate constants for migration, while varying markedly with the migrating group, 

are much faster than the rates of nonreactive processes or the rates of methyl and hydrogen 

migration are very slmllar in these systems 11 
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11. Irradiation of the 7-methyl-3, I-benzotropllldene, 1, gives only the hydrogen migrated 
product, 11, In high yield 090%) and with high efficiency (@= 0.93). Whether the high 
hydrogen to methyl migratory aptitude 01000 1) is due to different rates of migration or 
conformational factors present in the tropllldene remains to be established 
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