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Table 1. Photochemical reaction of imidazoles (Im) and acrylonitrile (AN). 

Imidazole Mol ratio Solvent Irradn. Recovered Products (%) 
of Im/AN time (hr) Im (Z) 

l/17 EtOH 18 96 L(2.2) k(l.3) 

Ph 
H 

Ph 

L l/24 MeCN 79 85 L(l.7) 

Ph 
l/210 EtOH 3.5 27 

Ph Ph 
H l/420 MeCN 4 0 

d 

rn 

l/270 EtOH 4 77 CN 
7a + B (18)a N 

Ph 
Me 

l/220 MeCN 9 55 
6 

f'7)(16)b 

AC. Ph 
Me 

a The ratio of 7a/D was 3.7. 
also obtained? 

LA mixture of cis- and trans-1,2-dicyanocyclobutanes was 

polymerization 

Im (R=H,Ph; X=H,Me) 

the radical ion pair&undergoes proton transfer to give a radical pair 2 which finally gives 

the a-cyanoethylated products (A Landa. With l-methyl-2,4,5_triphenylimidazole (2, the 

radical ion pair2 collapses to the cycloadducts& and $. This mechanism is also consistent 

with the well-known fact the acrylonitrile undergoes both radical and anionic oolymerization. 8) 

Although there has been no evidence for the ground state-complex formation between acrylo- 

nitrile and an aromatic hydrocarbon such as benzene, naphthalene and indene, 2a) we observed 

the gradual change of the ultraviolet soectra ofl_andAwith increasing amount of acrylonitrile 

in ethanol showing isosbestic points (250 and 279 nm for-land 271 and 327 nm for&). This shows 
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the formation of a ground state complex between AorAand acrylonitrile. Assuming the follow- 

ing equilibrium, the equilibrium constant (K) and the molar absorption coefficient of the 1:1 

complex (cc) were estimated by the Rose-Drag0 method. ')(Table 2). If K is set equal to 0.1 and 

Im + AN & [Im***.AN) 

0.4 forl_and&respectively, the proportion of the complex to the total amount of an imidazole 

in ethanol under the photolytic conditions is calculated as about 33% and 50% respectively. 

This demonstrates that the concentration of the complex is high enough to compete with the 

uncomplexed imidazole for light absorption. 10) 

Table 2. Parameters for the ground state-complex formation between imidazoles 
and acrylonitrile. 

1 
Imidazole 

2-Phenylimidazole (2 

K 
EC ‘Im 

wavelength taken 
for calculation 

0.04-0.15 9300-11400 12800 265nm 

2,4,5_triphenylimidazole (2) 0.16-0.55 18909-23000 26000 300nm 

The structures of the products were assigned on the basis of spectral and chemical 

evidences. All products gave satisfactory microanalytical data. Some of their chemical 

reactions are also described below. 

2-[4 (or 5)-(2-phenylimidazolyl)]propionitrile g); mp. 168.5-169.5'; v~?' 2235 cm-' 

(CoN); A;;:” 270 nm (E 12400); TCDC' 3 -0.26 (lH, s, disappeared on deuteration, Nti), 2.03- 

2.83 (5H, m, aromatic H), 2.95 (lH, s, -CE=), 6.04 (lH, q, J=7Hz, -CE-CH3), 8.37 (3H, d, J=7Hz, 

-CH-Ctt3); M/e 197 (M+, rel. int. 76), 182 ([M-CH,]+, 100). This compound was photochemically 

stable (>280nm in ethanol). 

2-[2-(2-phenyl-2H-imidazolyl)]propionitrile (i); mp. 76-77"; v,$o' 2235 cm" (CEN); 

hiiiH 240 (E 1160), 259 (sh.,640), 265 (sh.,590), 269 nm (sh.,510); ~~~~'3 1.70 (lH, d, J=5.5Hz, 

-Cl=)"), 1.72 (l", d, J=5.5Hz. -Cb=)"), 2.20-2.77 (5H, m, aromatic H), 6.53 (lH, q, J=7.5Hz, 

-CM-CH3), 8.66 (3H, d, J=7.5Hz, -CH-CH3); M/e 197 (M+, rel. int. 9), 143 ([M-CH~CHCN]+, 100). 

Hydrolysis with HCl/EtOH/H20 gave 2-benzoylpropionitrile almost quantitatively Photolysis 

(>280 nm) in ethanol and LiAlH4 reduction gaveA(64 and 47% respectively). 

2-[2-(2,4,5-triphenyl-2H-imidarolyl)]propionitrile (A); mp. 218.5-219.5"; $$' 2235 cm-'; 

(CEN); h;;;" 266 nm (E 7500)12); zCDC' 3 1.93-2.77 (15H, m, aromatic H), 6.34 (lH, q, J=7.5Hz, 

-Cl+CH3), 8.56 (3H, d, J=7.5Hz, -CH-CB3). Treatment with cont. H2S04qave 2-benzoylorooionamide 

(48%) and benzil (87%). Photolysis (>280 nm) in acetonitrile, thermolysis in boilinq cumene 

and LiAlH4 reduction gave&(47%, almost quantitativelv and 82% respectively). 

2; mp. 158-162"; vmax N"jo' 2230 cm-' (CsN); x~~~" 222 nm (sh., E 18300). 266 nm (2450)13); 



CDCl 
.l 3 2.03-3.13 (15H, m, aromatic H), 5.97-7.16 (3H, ABC pattern, JAB=12Hz, JBC=5Hz, JAC= 

lOHz, -CHAHB-CHC-), 7.33 (3H, s, -N-CE3); M/e 363 (M+, rel. int. O.l), 310 (CM-CH,CHCN]+, 

100). Thermolysis in boiling cumene gave&(69%). 

2; mp. 197-200"; umax N"jol 2230 cm-' (CzN); ,$zH 222 nm (sh., E 16800). 266 nm (3030)13); 

T CDC13 2.20-3.23 (15H, m, aromatic H), 6.05-6.86 (3H, ABC pattern similartothat of7a), 7.40 

(3H, s, -fwi3); M/e 363 (M+, rel. int. 0.5), 310 ([M-CH,CHCNI+, 100). 
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