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Quantitative Photodecarbonylation of Formanilides : a New Photosensitive 
Protecting Group for Anilines 
By B. K. BARNETT and T. D. ROBERTS* 

(Department of Chemistry, Uwiversity of Arkansas, Fayetteville, Arkansas 72701) 

Summary Since irradiation of formanilides causes quanti- 
tative decarbonylation, formanilides are suggested as a 
new photosensitive protecting group for anilines. 

LITTLE has been published on photosensitive protecting 
groups for amines.l Irradiation of either o-nitrobenzyl or 
benzyloxycarbonyl derivatives of amino-acids produces high 
yields of the free amino-acid.lbsc Irradiation of formates 
yields phenols in moderate yields.ld These results suggest 
f ormamides as possible photosensitive protecting groups 
for amines. However, previous work on the photochem- 
istry of formamide does not mention decarbonylationDa and 
instead adducts result in low yields in the presence of olefins, 
acetylenes, and aromatic compounds. Yields are increased 
in the presence of acetone, which may serve as an initiator 
rather than a sensitizer.ab At low temperatures irradiation 
of formamide forms radicals.2c For formanilides, i t  is 
possible that photolysis will cause photo-Fries type re- 
arrangement.2d Previous results thus mask the possibility 
that formamides may undergo photodecarbonylation. We 
report here results of such irradiations which show that 
formanilides may be useful photosensitive protecting groups 
for anilines. 

Three formanilides were prepared by mixing a solution 
of the corresponding commercially available aniline in ether 
with 98% formic acid and keeping the mixture at 0 “C for 
3 dayss Work-up of the precipitate afforded the respective 
formanilides: formanilide, m.p. 47*S0,4 m/e  121 (M+ loo) ,  
93 (IOO), and 66 (86) ; m-trifluoromethylformanilide, m.p. 

t Work is in progress on a wide range of formamides. 

50-S3°,6 m/e  189 (M+ lo ) ,  170 (34), 160 (61), 113 (loo), 
110 (SO), 64 (47), and 62 (68);  3,4,S-trimethoxyformanilide, 
m.p. 68-70°, m/e  211 (M+46),  196 (73), 167 (43), 139 ( loo) ,  
124 (35), 109 (84), and 67 (46). In  contrast to photolysis 
(see later) ionization in the mass spectrometer does not 
always lead to decarbonylation. 

Upon irradiation (254 nm) of each formanilide (ca. 0.1 g) 
in MeCN (ca. 1 ml) under N2 in quartz n.m.r. tubes, gas 
bubbles formed and the pressure in the tube increased; the 
reaction was monitored by n.m.r. spectroscopy. The 
absorption of the starting formanilide decreased in intensity 
as peaks due to the product aniline appeared and increased 
in intensity. Upon work-up only aniline (ca. 100%) could 
be isolated. Rates of disappearance of amide were approxi- 
mately the same for each amide. Irradiation of formamide 
in trideuterioacetonitrile did not result in deuterium 
incorporation into aniline. 

In a separate experiment the same three formanilides were 
dissolved in diphenyl ether and heated at 220’ for over 
100h. Although the 1H n.m.r. spectrum was scanned 
repeatedly, no change was noted. Thus one should be able 
to convert anilines, and perhaps alkylamines,t into form- 
amides, carry out a wide variety of transformations,$ and 
then regenerate the beginning amine by irradiation and loss 
of carbon monoxide. 
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3 Pyrex glass vessels will shield from decomposition those amides that do not absorb light above 300 nm. Others must be allowed 
to react in the dark. 
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