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Two-photon route to N-vinylisoindolinones from isoquinolin=1(2H)= 
one and electron deficient ethenes 
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Isoquinolin-1(2H)-one undergoes regiospecific and highly 
stereoselective (2n+ 27c) photocycloaddition with electron 
deficient ethenes at wavelengths longer than 290 nm: with 
254 nm radiation, the adducts rearrange to N-vinyliso- 
indolinones and undergo retroaddition. 

Isoquinolin-1-ones are known to undergo photoaddition to a 
variety of ethenes.'-8 The products are (2n + 2n) cycloadducts 
which in some cases may have useful synthetic  application^.^,^,^ 
The photoaddition of isobutene to isoquinolin-1-one 1 is 
reported to give 2 regiospecifically 1*4 with the ene-type adduct 
3 as a trace by-product from the intermediate 1,4-diradi~al.~ 
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Irradiation of the (2n+2n) cycloadducts at 300 nm results in 
retro-addition and the formation of minor amounts of 3, but 
specifically, none of the ring-opened isomer 4 is ~ b s e r v e d . ~  The 
photoadditions to 3- and 4-substituted isoquinolin- 1 -ones 
are regiospecific but yield a mixture of the diastereoisomers 
with little or no selectivity.2,8 We now report that the regio- 
specific photoreaction of isoquinolin- 1 (2H)-one 1 with 
electron deficient ethenes not only occurs with remarkable 
stereoselectivity but also yields I : 1 adduct isomers which 
are dependent on the wavelength of irradiation as a result of the 
short wavelength lability of the primary product. 

Exposure of a methanol or dioxane solution of isoquinolin- 1 - 
one (0.5% w/v) and acrylonitrile (1.5% v/v) under nitrogen to 
254 nm radiation gave appreciable amounts of polymeric 
material and induced a slow formation of several volatile 
products, the major (ca. 70%) of which was readily isolated by 
flash chromatography and was a 1 : 1 adduct of the reactants 
(M + 198 mu, mp 147 "C). The spectral data were inconsistent 
with a (2n+27c) cycloadduct and indicated the presence of 

Fig. 1 Crystal structure of N-vinylisoindolinone 5 

Fig. 2 Crystal structure of cycloadduct 6 

vinyl 9a and CH-CH,-CN '' groupings as well as the retention 
of the amide functionality. Confirmation of the assignment 
of the I :  1 adduct from spectral analysis as the N-vinyliso- 
indolinone 5 was obtained from X-ray crystallographic 
determination of a single crystal (Fig. 1 ).lo 

Clearly the N-vinylisoindolinone 5 is not a primary 
photochemical product and indeed, selective excitation of 
nitrogen degassed solutions of the isoquinolinone and 
acrylonitrile at wavelengths longer than 290 nm (Pyrex filtered 
medium pressure mercury arc) produced two different adduct 
isomers in an approximate ratio of 10: 1 ('H NMR 
spectroscopy) and essentially quantitative yield. Similar results 
were achieved from exposure of solutions of the reactants in 
Pyrex flasks to sunlight. The spectral data of the 1 : 1 adduct 
mixture were overall consistent with the two stereoisomers of 
the (27[:+27[:) cycloadduct structure 6. Assignment of the 
stereochemistry of the major isomer (mp 183-1 84 "C) purified 
by fractional crystallisation from ethanol, was not, however, 
totally unambiguous from spectral analysis, but an X-ray 
crystal determination of a single crystal showed this adduct was 
the exo isomer (Fig. 2);" the minor isomer is, therefore, 
deduced to have endo stereochemistry. 

Under 254 nm radiation, the diastereoisomeric mixture of 
the (2n + 2n) cycloadducts in dioxane or methanol solution 
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rapidly and quantitatively underwent an approximate 1 : 1 
ratio of rearrangement to the isoindolinone isomer 5 and 
retroaddition. The conversion of 6 to 5 is considered to arise 
by photoinduced cleavage of the cyclobutane ring to 7 which 
then undergoes rapid cyclisation by intramolecular conjugate 
addition to the cinnamonitrile moiety. By this two-photon 
route, the isoindolinone 5 can be obtained in yields of >90% 
based on the recovered isoquinolinone. The overall process 
occurred with other dienophilic ethenes such as acrylates and 
fumaronitrile. The details of the conversion of 6 to 5 and the 
scope of this novel route to isoindolinones are under current 
investigation. 
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