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Summary: Photoreaction of Z-eyanopyridine with Z-methyl-2-butene and 

cyclopentene provided the corresponding annelated ketonesa and 3, respectively, 

whereas photoreaction with l-trimethylsilyloxycyclopentene afforded the "ene" 

product 8. 
w 

In a previous paper we have reported a new type of photoannelation in which an a,@- 

unsaturated nitrile such as 6-cyanouracil undergoes (3 + 2) addition with alkenas, in 

cDmpetirion with the 1,4-transfer of a cyano group (Eq. 1js2 It has also been shown that 

processes are solvent- and temperature-dependent. 
2a 

In order to know the generality and 

these 

the 

synthetic scope of this novel photoannelation, we have examined the photoreaction of a number of 

a,&unsaturated nitriles with olefins. We report herein a preliminary result on the photo- 

addition of 2-cyanopyridine to olefins. 3 
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Irradiation of 2-cyanopyridine (2, 20 I& and 2-methyl-Z-butene (SO IUM) in acetonitrile 

with a 10-W low-pressure mercury lamp (Vycol filter) for 6 h produced a colored solution. 

Removal of the solvent followed by preparative TLC (silica gel, CHCl3-ethyl acetate; 10 : 3) 

provided f (l6%).4 Irradiation of 1 (27 mM) and cyclopentene (75 I&!) in acetonitrile under the 
W 

same conditians followed by similar workup gave the tricyclic product2 (36%>.4 The structures 

of the photoproducts were assigned on the basis of spectral data (Table 1).5 Under the 

conditions 3-cyanopyridine or Ccyanopyridine dfd not react with these olefins. 

The formation of: and 3 may be reasonably rationalized by assuming 1,4-biradical 
w 

intermediates as proposed in a previous paper. 2a 
The biradical intermediate 4 may close to 

* 

cyclic iminium species2 and subsequent disproportionation of2 would yield4 which on workup 

produces 2 (Scheme 1) . The present reaction provides a useful method for the synthesis of 

annelated pyridines. However, the photoreaction has some serious limitations. For example, 

photoreaction of i with monosubstituted alefins such as I.-hexene and vinyl acetate did not yield 

the adducts, whereaa irradiation of_t with enol ether Lafforded a different type of product,2 

(20%), presumably via an “ene” reaction. 
6 

In contrast to the case of 6-cyanouracil, 
2a 

photo- 

reaction of Awith alkynes afforded neither rearranged adducts nor (3 + 2) adducts. We are 

continuing to explore the scope and limitation of the photoaddition of unsaturated nitriles. 
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Table 1. Spectral data of the ~hoto~rod~=ts~ 

Compound 

. * rl 

J = 7 Hz), 3.03 (q, 1 H, J - 

(dd. 1 R, J - 8, 1 Hz?. 8.63 

1.03 (s, 3 II), 1.20 (a, 3 H), 1.31 (a, 3 B, 

7 HZ), 7.33 (dd, 1 H, J = 8, 5 Hz), 7.79 

(dd, 1 H, J = 5, 1 Hz); 13C NfB (CWS) 

d 14.5 (q), 20.4 (q), 24.2 (4). 42.7 (d), 48.2 (~1, 127.5 (d), 133.5 

{d), 150.7 (d), 151.4 (a), 152.0 (8). 209.8 (s); Ia (neat) 1715 cm-'. 

3 3L Bp 130 - 135 'Cl20 mm@; lH NMR 6 I.50 - 2.40 (m, 6 H), 2.98 <IO, (CC14) 

1 H), 3.74 (m, 1 II), 7.34 (dd, 1 H, J = 8, 5 az), 7.80 (dd, 1. HI, J = 8, 

1 Hz), 8.65 &id, I H, J = 5, 1 azl; % mfR (CDcljI 6 24.8 CrI, 30.6 &jr 

32.5 (t), 41.4 Cd), 50.8 Cd>, 127.7 Cd), 134.4 MI, 150.4 Cd), 142-g (81, 

153.9 (s), 208.5 is); IR (neatI 1710 cm -1 . 

Mp 120 - x?3%: 'II NMR (CDCl_$ 6 1.91 (m, 2 H), 2.41 (t, 2 H, J = 7 lIzI, 

2.86 (t, 2 H, J = 7 Hz), 7.36 - 7.90 (m, 3 H), 8.69 (m, 1 H), 9.5 - 10.5 

Cbr, 1 H>: 13c &TMR (CDCi>) 6 21.3 <t), 29.7 (t), 38.9 Ct), 103.4 (e>, 

123.3 (d), 124.2 (d), 136.2 Cd), 149.3 Id), 151,5 (a), X52.6 <s). 185.1 

(8); IR (KBr) 3400, 1660, 1630, 1610 lx?. 

asetzgfactory elemental analyses and mass spectral data were obtained. 
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