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Radical initiated intramolecular addition appears to favor the for- 

mation of 5-membered rings over those possessing 6-members even in cases 

where the radical intermediate of the former (2,) is clearly less stable than 

that of the latter (X).'-* An aminium radical generated from photolysis of 

a nitrosamine,' 

although it is very electrophilic due to its cationic charge, is required to 

react with an olefinic bond by a purely radical pathway (l_ - 2 or 2) since the 

electrophilic addition (& - i) leads to a Violation of Octet rule at the 

nitrogen center. The intramolecular photoaddition of nitrosamines 2 and 8, are 

now shown to be cleanly specific in forming 5-member azacyclics where from 

the radical pathway is indicated.' 

Photolysis7 of 2 (1.00 g) in methanol (200 ml) containing 0.06 N HCl gave 

a mixture of E-oxime 5 and anti-oxime z (ratio 4:l) as the basic extract 

(82$), the nmr spectrum of which exhibited two pairs of doublets [T 2.75 

(J = 7.5 Hz) and 3.25 (J = 6 Hz)] and two singlets [T 7.67 and 7.403. The 

major compound was shown to be the e-oxime g which could be isolated in pure 

form by recrystallization from light petroleum ether: mp. 63-64"; ir. 2720, 

1680, 1085, 1035, 935 and 925 cm-'; nmr. T 2.75 (d, lH, J = 7.5), - 7.00 

(m, 3H) and 7.67 (s, 3H); m/e 128.0944 (calc'd for CsH,aNeO; 128.0950), 111 
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and 841. Decomposition of the tosylate of the crude oxime mixture in 

triethylamine gave N-methylpyrrolidine 2-nitrile' [ir. 2250 and nmr. T 7.35 

(s)l. 

Photolysis of & as above gave oxime 2 (24$), hydroxylamine g (22%), 

4-vinyl-2-piperidone oxime (ll., lO$), 4-vinylpiperidinoformamide (12, 5%) and 

tRe 

was 

960 

c-4 

J= 

c-4 

parent amine. 3-Quinuclidone oxime [g, m.p. 213 - 216”, r 6.45 (s, 2H)] 

not found in the photolysis. Oxime 2 [m.p. 171 - 172'; ir. 3200, 1650 and 

cm-'; m/e 140 (M+), 123 (loo%), 82, 69 and 38.7 (metastable)] exhibits the 

proton at T 7.5 (t; J = 4.5 Hz) and the aldoxime proton at T 2.18 (d, 

5 Hz) which is coupled with the C-7 proton at T 6.70 (d, J = 5 Hz): the 

and C-7 protons are weakly coupled as detected by decoupling experiments. 

Hydroxylamine &$ [mp. 200 - 201'; ir. 3380, 1510, 1240 and 945 cm-'] showed 

the c-8 methylene protons at T 5.5 - 6.1 (as the AB part of ABX system) and 

the C-4 proton at T 7.05 (q, J = 4). The mass spectra (20 eV) of both 2 and 

g exhibits similar peak pattern below m/e 140 with identical major mass peaks 

[for example 123, 82, 69 and 543 in the comparable ratios indicating the 

similarity in the skeletons. The ring closure to the azabicyclo system in 

NO 

8, 
HO 
'N 
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this case is obviously less facile accounting for the formationl* of 

secondary reaction products g - 12. 

For comparison the ring closure by nitrenium route12 was also invest- 

igated. Treatment of the chloramine analogue of 2 (NO=Cl) with AgNOs in 

methanol solution gave, among other products, N-methyl-3-methoxypiperidine 

a as the major product.ls However, a similar treatment of the chloramine 

analogue of 8, (NO=Cl) did not yield ring closure products; only the starting 

amine was recovered. This appears to indicate that a bridged ammonium ion, 

such as 2, is an important intermediate in this n-route ring closure; the 

strain energy of ?_ is sufficiently high to prevent the ring closure process. 

The present results have demonstrated that intramolecular photoaddition 

of nitrosamines proceeds specifically to give 5-membered azacyclics. This 

also suggests that the intramolecular attack of an aminium radical at the 

b-trigonal carbon center is favored by a large entropy gain and irreversible 

process. 
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