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Irradiation of 2-acetamidophenyl&methoxyphenyl)acetylene, 1, with ultraviolet light 

results in facile unidirectional hydration to Z-acetamidophenyl ;-methoxybenzyl ketone, 3. 
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Neighboring group participation via 2-methyl-4-(~-methoxybenzylidene)-4H-3,1-benzoxazine, 2, 

has been postulated.1 We now wish to report two new observations which greatly increase the 

synthetic potential of this new reaction: (1) the hydration step involves addition to the 

nitrogen-carbon double bond, (2) nitriles undergo facile photolytic hydration when catalyzed 

by an g-amide group, probably from the triplet excited state. 

When 1 was irradiated2 in an nmr tube in dry acetonitrile (0.1 - .2M) under N2, monitor- 

ing showed reduction of N-H absorption at 1.7-1.9 T while a peak at 4.1 T (=CH) increased. 

After significant change ceased (214 hr at 366 nm)3 a small drop of 180 enriched water 

(62.8%) was added. A new peak emerged at 5.8 - (O=C-CH) as =CH absorption disappeared. The 

solid, 3- 
18 
0, obtained upon vacuum evaporation of the solvent was analyzed by mass spectrome- 

try (m.s.) and compared to 3 (Table 1). Dideuterated 3 was synthesized by repeated refluxing 

of 3 in D 0-dioxane 
2 

containing triethylamine. NMR analysis showed that the peak at 5.8 7 

(assigned to -C(0)CH2- in 3) was essentially missing. Table 1 records the pertinent m.s. 

data for 3-D*. Low and high resolution m.s. data on 3 also appears in Table l.4 Under the 

conditions of the experiment 3 does not exchange 180.5 

* 
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Table 1. Pertinent Mass Spectral Data 

No. 22 

m/e 

Relative Intensity Measured Calc. C,H,N,O 
3 3-l80 3’D2 

Mass, 34 Mass Ratio 

285 0.14 2.79 4.07 

283 4.29 4.55 0.0 283.1243 283.1208 C17HL7N03 

164 1.05 66.30 4.07 

162 100.00 100.00 100.00 162.0565 162.0554 CgHgN02 

122 0.65 2.45 2.76 

120 29.74 60.70’ 33.28 120.0439 120.0449 C7H6N0 

a. This number appears high. However peaks at m/e=164 and 162 fragment to this ion. 

In order to determine the Location of 
18 

0 in 3 a fragmentation path which separates the 

oxygen atoms was sought. Two well-documented m.8. fragmentation paths6 are ct cleavage at a 

carbonyl and elimination of ketene from acetanilides. Applied to 3 these paths provide a 

method of separation of the 0 ataas and suitably explain major peaks in the low resolution m.8. 

NHCCCH3 2 

3 m/e = 283 162 120 

3-D2 285 162 120 

3-180 285 164 120 

High resolution m.8. analysis confirms this assignment in that the C,H,N,O ratio fits these 

fragments (See Table I). When z-D2 is subjected to m.8. analysis the parent peak is increased 

by two units; but as predicted by the above scheme, major peaks at m/e 162 and 120 are still 

present. The m.8. of 3- 
18 

0 shows the expected giant increase in the parent+2 peak over that 

of 3. At m/e=164 another gigantic increase is noted over the same peak in 3 showing that L80 

is still retained in the fragment. However the m/e=122 peak remains very small, showing vir- 

tually no 
18 

0 content. A suitable explanation of this data assigns 
18 

0 to the amide group. 

Thus water adds to the nitrogen-carbon double bond of the benzoxasine. Coupled with experi- 

ments described below, one may postulate synthetic routes to a number of new heterocycles and 

by proper choice of HX provide mild addition reactions for carbon-carbon and carbon-nitrogen 
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triple bonds. Thus elements of synthetic control are clearly evident. Current research in- 

volves several of these examples. 

A=C,N Z=&%%~2 X=OH,SH,NH2, Hal., CN 

Heretofore photolytic hydration of nitriles has not been reported.7 If neighboring group 

participation in photolytic hydration has wide application, nitriles should be fnvestigated. 

Accordingly 2-acetamidobenzonitrile, 4, was irradiated (253.7 nm) in a quartz container under 

nitrogen in 50% aq. acetonitrile for 97 hr. 3 
After vacuum evaporation of the solvent four 

products were isolated by GIG’ and column chromatography techniques. They were identified as:’ 
r 

Z-aminobekmitrile, 5 (identical to an authentic sample”) ; 2-amino-3-acetylbenzonitrile, 6 

[m.p. 97-8; ir 3470, 3440, 3340, 2180, 1650, 795 cm-l; nmr (CDC13) v 7.4(s,3H) 2-3.5 (m,SH); 

m.s., m/e=160 (parent) 1; 2-amino-S-acetylbenzonftrile, 7 [m.p. 156’C; ir 3490, 3400, 3300, “, 

2200, 1635, 825, 770; mar (acetone-D ) 
6 

T 7.5 (8, 3H), 1.8-3.2 (m,3H), 3.75 (broad s,2H) m.s., 

q /e=l60, (parent) 1; and 2-acetamidobenzamfde, 8 [m.p. 178; ‘1 ir (RRr) 3390, 3160 (broad), 1670, 

1620, 1590, 1580, 1500, 1390, 1300, 760 (broad) 640 cm-l, nmr (acetone-D6) T 7.9 (s,3H), 1.3-3 

(m, 7H) ; as., m/e=178 (parent) I. Apparently photo-Fries rearrangement 
12 

competes effectively 

with hydration. When the experiment was repeated with added beneophenone (4 x lO%i) and a 

366 nm source (4 absorbs less than LX), 8 was the only product (60x yield in 290 hr .). A 

possible explanation for this data is that the photo-Fries rearrangement of anilides occurs 

from singlet excited states 13 and ring-closure to 2-methyl-4-imino-4H-J,l-bensoxazines occurs 

from triplet excited states. 

QJiCH3 yy2 + q2 :%!a2 + &i, 
0 F 4 6 

cH3 - 
7 8 

hv 

0,cco 
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Thus a mild method of hydration of amides is available for compounds of this type. Ex- 

periments designed to extend this reaction type to molecules 

bonds in place of Cs or CTN are in progress. 

having C=O, C=S, C=C, and C=N 
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