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cessiveiy with water, ethanol, and anhydrous ether and Was dried under 
vacuum [ 10 hr, 65' (0.05 mm)]. The nitroxide 2.2,5,5-tetramethylpyrro- 
Iidln-loxyC3-carboxylic acid was a gift of our colleague. Professor Jerry 
H. Smkh. 

(26) Bis(trimethyisiiyl)trifluoroacetamide was obtained commercially (Regis 

(27) H. P. Gregor. Guenther K. Hoeschele, J. Potenza, A. G. Tsuk. R. Fein- 
Chemical Co.) and was used without further purification. 

land, M. ShMa, and ph. Teyssie, J. Am. Chem. Soc., 87, 5525 (1965). 
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Abstract: Photolysis of o-acetamidophenylacetylenes in hexane or acetonitrile gives 2-methyl-4-methylidene- 1,3-4H- benzox- 
azines which add '*O-labeled water to yield o-acetamidophenyl ketones with the label in the amide carbonyl. Proof of the 
site of the label lies in determination and analysis of the mass spectral fragmentation of the amido ketones. Irradiation of o- 
acetarnidobenzonitrile in aqueous acetic acid yields o-acetamidobenzamide, 3-acetoanthranilonitrile, 5-acetoanthraniloni- 
trile, and anthranilonitrile. If the photolysis is repeated with added benzophenone and a 366-nm source, only o-acetamido- 
benzamide results. Triplet states are proposed as precursors in photocyclizations of o-acetamidobenzonitriles and of o-aceta- 
midophenylacetylenes. Irradiation of p-acetamidobenzonitrile does not cause photohydration but rather photo Fries-like 
fragmentation and rearrangement to p-aminobenzonitrile and 3-aceto-4-aminobenzonitrile. 

Previous reports of the photochemistry of diphenylacetyl- 
ene have included reduction to stilbene,la oxidation to ben- 
zoic acid,2a addition of protic solvents to give a-substituted 
stilbenes,'a$b self-cycloaddition to yield dimers, trimers, and 
tetramers,2b and cyclization of the acetylene moiety with 
o-nitro,2c o-ethylenyl,2d and o-ethynyl groups,2e respective- 
ly. A study is presently reported of photochemical hydration 
of phenylacetylenes and benzonitriles containing amido 
groups in ortho and para positions. The research investiga- 
tion illustrates novel examples of photointeraction of amido 
functions with o-ethynyl and cyano groups and reveals the 
significance of neighboring-group participation in photolyt- 
ic hydration of triple bonds. 

o-Acetamidophenyl(pheny1)acetylene (1) photolyzes 
rapidly (253.7 nm) in wet hexane in the absence of oxygen 
to give o-acetamidophenyl benzyl ketone (2, eq 1). The  
structure of ketone 2 is established by literature melting 
point c o m p a r i ~ o n , ~  analysis of spectral properties, and acid- 
catalyzed hydrolysis to o-aminophenyl benzyl ketone (3, eq 
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1). This experiment reveals that hydration of the triple 
bond of 1 occurs upon photolysis to produce only one of two 
possible benzyl ketones, that is 2 and not o-acetamidoben- 
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zyl phenyl ketone (4, eq 1). Ketone 4 might have been also 
expected as  a product of direct photohydration of the triple 
bond of 1. The fact that p-acetamidophenyl(pheny1)acetyl- 
ene (5) is inert under the above photolysis conditions indi- 
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cates that the o-acetamido group is playing much more 
than a simple electronic role in the photochemical hydration 
of 1 to 2 (eq 1 ) .  The collective results of this portion of the 
study suggest that there is some type of neighboring-group 
interaction involving the amide and ethynyl groups during 
photolysis of 1. 

An investigation was then made of the products and 
mechanisms of photolysis of o-amidophenylacetylenes in 
anhydrous environments. Irradiation of o-acetamidophen- 
yl(m-methoxyphenyl)acetylene4 (6) in dry hexane yields a 
mixture of syn- and anti-4-(m-methoxybenzylidene)-2- 
methyl-1,3-4H-benzoxazines (7a and 7s, eq 2) as a yellow 
oil which then reacts readily upon addition of water to give 
o-acetamidophenyl m-methoxybenzyl ketone (8, eq 2). As- 
signments of structures of the mixture of 7s and 7a are  
based on spectral properties and reduction with sodium bor- 
ohydrides and then hydrolysis to o-aminophenyl m -  
methoxybenzyl ketone (9, eq 2). Isomerization and the 
stereochemistry of 7s and 7a are  indicated by the benzyli- 
dene proton absorptions a t  7 3.9 and 4.1, respectively, and 
by the change in the proton magnetic resonance of the mix- 
ture of the benzoxazines upon exposure to ultraviolet light 
and upon storage in darkness. Upon photolysis of 7s-7a in 
chloroform a t  254 nm, the absorption at  7 3.9 gradually de- 
creases, whereas that a t  7 4.1 increases. The proton mag- 
netic resonance changes reverse when irradiated mixtures of 
7s and 7a are  stored in the dark, and thus 7a is the thermo- 
dynamically more stable isomer.6 

Hydration of benzoxazines 7s and 7a could occur by at- 
tack of water on their exo carbon-carbon or their endo car- 
bon-nitrogen double bonds to yield 8. The mechanism path 
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is indicated to  involve addition a t  the imino functions by 
reaction of 7s and 7a with 180-labeled water (62.8% '*O) to 
give ketoamide 10 containing l 8 0  in the amide group (eq 3) 
rather than in the ketone carbonyl (11). Dissociation of un- 
labeled 8 by electron impact involves initial loss of C8H9O 
(m-methoxybenzyl) to form ion 12a which then loses 
C2H20 to give ion 12b (eq 4). Equation 4 is shown to be the 
major decomposition pathway for 8 by (1) the atom content 
of its fragments as  determined by high-resolution methods, 
( 2 )  the mass spectrum (see Table 111) of its dideuterio de- 
rivative labeled cy to ketone carbonyl (-C(=O)-CD2- 
C6H4-OCH3), and (3) the characteristic broad absorption 
of a metastable ion a t  m/e 89 revealing that 12a decompos- 
es to 12b. Mass spectral analysis of 10 indicates that it and 
its initial fragment ion (12a-I80) contain I8O, whereas the 
subsequent ion 12b does not, and thus 10 has lSO in its 
amide carbonyl group. 

Although nitriles are  isoelectronic with acetylenes, there 
are  in fact few photoreactions in which carbon-nitrogen tri- 
ple bonds are  altered.8 Since hydration of acetylenes has 
been found to be accelerated by neighboring-group partici- 
pation, it is of interest to determine if nitriles respond simi- 
larly. A study was thus made of possible photochemical hy- 
dration of benzonitriles containing 0- or p-acetamido 
groups. 

Irradiation of o-acetamidobenzonitrile (13) in aqueous 
acetic acid gives o-acetamidobenzamide (14, eq 5), along 
with 3-acetoanthranilonitrile (15, eq 6), and 5-acetoan- 
thranilonitrile (16), and anthranilonitrile (17, eq 7 ) .  
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Photoaddition of water to 13 to yield 14 is a new reaction 
of nitriles; 14 dehydrates during gas-liquid chromatogra- 
phy to form 2-methyl-4-quinazolone (18, eq 5). Isomeriza- 
tion of 13 to 15 and 16 and cleavage of 13 to  17 are appar- 
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ently photo Fries-like rearrangement and fragmentation 
processes of anilides which a re  competitive with photo- 
chemical hydration of 13 to 14. The probable role of the o- 
acetamido group a s  a participant to form 2-methyl-4-imino- 
1,3-4H-benzoxazine (19) as  an intermediate in the irradia- 
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tive conversion of 13 to 14 is indicated by the photolysis (eq 
8 and 9) of p-acetamidobenzonitrile (20) in aqueous aceto- 
nitrile to the Fries-type product, 3-aceto-4-aminobenzoni- 
trile (21), and the fragmentation product, p-aminobenzoni- 
trile (22); 4-acetamidobenzamide (23, eq 10) is not pro- 
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duced. The evidence for the structural assignments of 15, 
16, and 21 is summarized in the ExperimentaI Section of 
this manuscript. 

In order to begin an exploration of the photochemical hy- 
dration of 13, its irradiation was repeated with added ben- 
zophenone and a 366-nm light source. Concentrations were 
such that the sensitizer absorbed 99% of the light. Under 
these conditions, only one product, o-acetamidobenzamide 
(14, eq 5), was formed. Since the quantum yield of intersys- 
tem crossing of singlet to triplet for benzophenone is virtu- 
ally loo%, any change from the results of direct photolysis 
of 13 may be ascribed to transfer of energy from triplet 
benzophenone. These results then suggest that photocycli- 
zation of cyanoanilide 13, possibly to 19, occurs under these 
conditions via a triplet process; addition of water then pro- 
vides the product, diamide 14. Singlet states have indeed 
been suggested previously as precursors to photo Fries-like 
rearrangement and fragmentation of  acetanilide^.^^ Al- 
though definitive proof is not yet available, cyclization of 
ethynylanilides 1 and 6 to benzoxazines (such as 7s and 7a) 
may also occur from triplet s ta tesgb 

Work is in progress with other systems in order to deter- 
mine the scope of the new photoreactions presently re- 
ported. Further, the role that neighboring-group participa- 
tion plays in electrophilic, nucleophilic, or related photoad- 
ditions to various unsaturated bonds is under study. Since 
amido and related functional groups are  so prevalent in sur- 
faces of living systems exposed to both visible and ultravio- 
let irradiation, neighboring-group participation of  such 
moieties may play important roles in nature's various pro- 
cesses. 

Experimental Section 
A Varian A-60 spectrometer afforded IH N M R  data  which are  

reported in 7 units downfield from tetramethylsilane. Infrared (ir) 

spectral data  were obtained from either a Perkin-Elmer (a) 337 
grating spectrometer or (b) 137 Infracord. A Cary Model 14 re- 
cording spectrometer yielded ultraviolet (uv) absorption data .  
Low-resolution mass spectra (MS)  were obtained on a Hitachi 
RMU-6E mass spectrometer a t  70  eV and are  recorded as mle 
values followed by the percent of the base peak in parentheses. MI 
denotes the molecular ion. A high-resolution mass spectrum of 
benzyl ketone 8 was recorded a t  the High Resolution Mass Spec- 
trometry Laboratory of Florida State  University. Gas-liquid chro- 
matography (GLC) followed usually by collection of purified com- 
pounds from the effluent gases was accomplished by use of a Bar- 
ber-Coleman No. 5340 unit equipped with a ,, in. X 20 ft column 
of 30% SE30 (methyl) a t  220O. Elemental analyses were per- 
formed by Galbraith Laboratories, Knoxville, Tenn., or Alfred 
Bernhardt, Mulheim, Germany. 

Starting Materials. o- and p-acetam.idophenyl(phenyl)acetyl- 
enes (1 and 5, respectively) were prepared from copper phenyla- 
cetylide and o- or p-iodoacetanilide.'Oa-C Acetylene 1 and o-aceta- 
midophenyl(m-methoxypheny1)acetylene (5) were also obtained 
from reactions of acetic anhydride with o-aminophenyl(pheny1)- 
acetylene and o-aminophenyl(m-methoxyphenyl)acetylene,lla-d 
respectively a t  20". o- and p-acetamidobenzonitriles (13 and 20, 
respectively) were synthesized from acetic anhydride and o- or p -  
aminobenzonitrile.I2 The physical constants for these starting ma- 
terials a re  in Table I .  

Photochemical Methods. Irradiations were carried out under ni- 
trogen either (a)  in quartz ' H  N M R  tubes so that reaction prog- 
ress could be monitored, or (b) in 5 X 60 cm quartz vessels for pre- 
parative purposes. Except for sensitization reactions, 16 GE 
G25T8 germicidal fluorescent tubes mounted in a circular bank 
served as  the light source. When benzophenone was added a s  a 
sensitizer, 16 G E  F15T8-BI fluorescent tubes were used. None of 
these photolytic reactions progress under identical conditions in the 
dark.  

Photolyses. Irradiation of 0.5-1. solutions of ethynylanilide 1 
(0.01 M )  in hexane for 8 hr and evaporation of the solvent affords 
a yellow oil which upon repeated crystallization (acetone-water) 
yields benzyl ketone 2 (Table I, 85% purified yield). Hydrolysis of 
benzyl ketone 2 in aqueous hydrochloric acid (IO-20%) gave o- 
aminophenyl benzyl ketone (3) as  an off-white solid (Table I) as  
the only organic product. Irradiation of ethynylanilide 5 under the 
same conditions did not cause detectable reaction. 

A similar solution of ethynylanilide 6 was irradiated for 25 hr in 
dry hexane containing a few grams of Linde 3A molecular sieve. 
The  solvent was then rapidly evaporated in vacuo to give 7 as  a yel- 
low oil in near quantitative yield: urnax (neat) 1655 (m),  1590, 
1500, 1250, 1050, 1035, 8 6 0 , 7 5 5 , 6 9 0  cm-I; 'H N M R  (CDCI,) T 

2.5-3.4 (m, 8 H),  3.9 and 4.1 (2s, relative area 2:3, I H), 6.3 and 
6.4 (2s, relative area 3:2, 3 H), 7.9 (s, 3 H ) ;  MS mle 265 ( M I ,  70) 
223 ( M  - 42 r 0), 162 (74), 146 ( I O O ) ,  136 (87). 135 (87). When 
this reaction is carried out in a ' H  N M R  tube, no other peaks a re  
detected. When 7 is dissolved in dry acetonitrile or chloroform in  a 
' H  N M R  tube and irradiated (254 nm), the peak at  7 4.1 increases 
a t  the expense of that a t  T 3.9. The reverse occurs in  the dark. Pho- 
tolyses in hot aqueous acetone precipitated benzyl ketone 8 as  an 
off-white solid (90% isolated yield). 

In a separate experiment, 0.5 g (0.001 mol) of ethynylanilide 6 
was irradiated for 58 hr in 25 mi of dry acetonitrile. After the sol- 
vent was evaporated, the resulting yellow oil was dissolved in a so- 
lution of sodium borohydride (0.08 g, 0.001 mol) in 60 ml of etha- 
nol a t  -40". After 2-hr, work-up afforded ethynylanilide 6 (70%) 
and o-aminophenyl m-methoxybenzyl ketone (9) (30%). When ke- 
tone 8 is subjected to only the work-up conditions of this experi- 
ment, no reaction occurs. 

Addition of H2180 to Benzoxazines 7a and 7s. A solution of 
ethynylanilide 6 (0.0002 mol in 1 ml of dry acetonitrile) was irra- 
diated at  254 nm under N2 in a quartz ' H  N M R  tube for 3 days. 
The ' H  N M R  spectrum gradually became that of benzoxazines 7a 
and 7s (see above). Several drops of a 10% solution of 62.8% oxy- 
gen-I8 enriched water in acetonitrile were then added so that the 
total weight increased by 20%. The sample was then either main- 
tained in the dark or in the presence of a 254-nm light source until 
the I13 N M R  spectrum duplicated that of benzyl ketone 8. Sarn- 
ples maintained in the light hydrolyze approximately twice as  fast 
as those in the dark. A typical M S  of benzyl ketone 8 enriched 
with oxygen-18 is recorded in Table 11. Significant peaks from 
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Table 11. Major Peaks from the Mass Spectrum of Ketone 8 

8 after 8-d3 (8 
Unla- l80 in- after D, 8 4 ,  (8 
beled corpora- incor- after D, in- 

mle 8 tion poration) corporation) 

286 0 1 3 0 
285 0 6 4 2 
284 1 2 1 3 
283 4 10 0 1 
164 1 66 4 2 
163 12 16 35 20 
162 100 100 100 100 
123 1 1 3 
122 1 2 3 2 
121 5 9 12 I 
120 30 56 33 28 

Table 111. Major Peaks from the High-Resolution Mass 
Spectrum of Ketone 8 

mle Obsd Calcd C, H, N,  0 ratio 

283 283.1243 283.1208 1 IHl 3 

162 162.0565 162.0554 C9H" 
120 120.0439 120.0449 C,H,NO 

high-resolution mass spectroscopy of benzyl ketone 8 are  recorded 
in Table 111. 

Preparation of Dideuterated Ketone 8. N-Deuterio-o-acetamido- 
phenyl oc,oc-dideuterio-rn-methoxybenzyl ketone (8-d3) was pre- 
pared by refluxing a mixture of 0.04 g (0.OOOl mol) of benzyl ke- 
tone 8 i n  I O  ml of p-dioxane containing 0.5 ml of triethylamine. 
The  solvent was then evaporated and the procedure repeated four 
times to yield a pale-yellow solid (ca. 100%). Recrystallization of 
this sample from methanol-water gave o-acetamidophenyl q o c -  
dideuterio-rn-methoxybenzyl ketone, 8-d2 (ca. 1 O % ) ,  as  a faint- 
yellow solid. 

Attempted Incorporation of I8O in Ketone 8. Samples of o-aceta- 
midophenyl m-methoxybenzyl ketone 8 were stored for up to 168 
hr in aqueous acetonitrile (33% water which was 6 atom % H2180) .  
Pyrolysis of these samples a t  500' with mercuric chloride-mercu- 
ric cyanide gave carbon dioxide which was analyzedi5 for excess 
oxygen- 18. Incorporation was negligible. 

Irradiation of Nitrile 13. A solution of 8 g (0.05 mol of o-ace- 
tamidobenzonitrile (13) in 500 ml of 50% aqueous acetonitrile was 
degassed and irradiated for 97 hr a t  254 nm. After the solvent was 
evaporated, the resulting sticky, brown solid was analyzed by G L C  
techniques. The five components collected from the effluent gas 
stream was identified as  follows (Table I ) :  fraction 1, 24%, reten- 
tion time, ir, and 'H N M R  identical with those of authentic an- 
thranilonitrile; fraction 2, 38%, mp, ir, and 'H N M R  identical 
with those of starting cyanoanilide 13; fraction 3, 18%, yellow nee- 
dles, 3-acetoanthranilonitrile (15); fraction 4, 7%, 5-acetoanthrani- 
lonitrile (16); fraction 5 ,  9%, 2-methyl-4-quinazolone (18) (Table 
I ) .  When this experiment was repeated with added benzophenone 
(amide.benzophenone ratio is 166: l )  and a 366-nm source, only 
cyanoanilide 13 and quinazolone 18 resulted. If the product mix- 
ture is separated instead by column chromatography (silica gel: pe- 
troleum ether, benzene, then ether), cyanoanilide 13 (42%) and o- 
acetamidobenzamide (14) (58%) result. 

Irradiation of pAcetamidobenzonitrile (20). Nitrile 20 (0.32 g, 
0.002 mol) in aqueous acetonitrile ( 1  ml in 20 ml) was photolyzed 
under N2 in quartz for 92 hr. The mass spectrum of the solid ob- 
tained did not show significant absorption a t  m/e 178. Column 
chromatography (silica gel: benzene) gave a brown oil. G L C  tech- 
niques separated p-aminobenzonitrile (22),  40% and 3-aceto-4- 
aminobenzonitrile (21), 60%: mp 132.5-133.5°; vmax (KBr) 3490, 
3420, 3370, 3310, 2220, 1670, 827 cm-I; ' H  N M R  (CDCI,) T 2.1 
(d, J = 2 Hz,  1 H),  2.7 (dd, J = 2, 8 Hz, 1 H), 3.4 (d, J = 8 Hz,  1 
H ) ,  3.2 (br, s, 2 H),  3.5 (s, 3 H);  MS rn/e 168 (P) .  

Structural Assignments of 3-Acetoanthranilonitrile (15) and 5- 
Acetoanthranilonitrile (16). Of the trisubstituted ring structures 
possible for the two isomeric acetoanthranilonitriles, I ,3,5 trisub- 
stitution can be eliminated by consideration of out-of-plane in- 
frared bending absorptions of aryl hydrogens. The first of these 

two isomers to elute from chromatographic columns, acetoamino- 
nitrile 15, exhibits a strong band a t  740 and weaker bands a t  745 
and 790 cm-I. Of the three possible arrangements about the ring, 
this isomer can only be 1,2,3 trisubstituted. The IH N M R  coupling 
constants substantiate this fact. Usually J values range between 
6-9 and 1.2-3 H z  for ortho and meta protons, respectively.I6 I f  the 
protons of a 1,2,3-trisubstituted aryl a re  labeled A,  B, and C so 
that  the B proton is ortho to protons A and C ,  proton B should be 
coupled to both A and C with large J values (see Figure I ,  struc- 

15a 15b 15C 

ture 15a). If coupling of proton B to both A and C is approximate- 
ly the same, then B should appear as  a triplet. The doublet of dou- 
blets that will appear for A and C will have one large and one 
small coupling constant. The ' H  N M R  spectrum of acetoaminoni- 
trile 15 exhibits this predicted pattern for the three aryl protons. 

The second of these isomers to elute, acetoaminonitrile 16, 
shows only one major aryl hydrogen out-of-plane infrared bending 
absorption a t  825 cm-I. Such a band is usually assigned to out-of- 
plane bending absorption of two adjacent aryl hydrogens. The 
much weaker absorption a t  925 cm-I is attributed to out-of-plane 
bending of an isolated aryl hydrogen. Again ' H  N M R  coupling 
constants of the aryl protons confirm that  a 1,2,4-trisubstituted 
ring is present in acetoaminonitrile 16. One aryl proton, proton D 
(see Figure 2, structure 16a), has a coupling constant of only 2 Hz 

H(D 72.1) CN 
CH C O A  

CHjCO&s / / 

NH, 
u 

H(E,i-3.4) 
16a 16b 

NH: 
16C 

as  expected for an isolated proton located between substituents and 
coupled only to a meta proton. Since another proton, E, exhibits a 
doublet with a coupling constant of 8 Hz, coupling to an ortho but 
not a meta proton is indicated. Since the remaining proton, proton 
F, is coupled to both protons D and E, a doublet of doublets re- 
sults. Thus acetoaminonitrile 16 is 1,2,4 trisubstituted. 

Exact assignments of the structures of isomers 15 and 16 depend 
upon the N M R  chemical shifts of amino and aryl protons. The 
1,2,3-trisubstituted isomer 15 may have the structure 15a, 15b, or 
15c (Figure I ) .  The proton magnetic spectrum shows the usual 
broad peak at  7 3 for the nitrogen protons. Such a low value for the 
chemical shift of these protons is indicative of o-ace ty lan i l ine~ . '~  
The nitrogen protons of o-cyanoanilines usually absorb near 7 

5.7,17 and thus structure 15c is eliminated. Aryl protons ortho to 
cyano groups usually absorb near T 2.8, while aryl protons ortho to 
amino groups absorb near T 3.5." Aryl protons ortho to carbonyl 
groups a re  usually shifted down to about T 2.3.'' Since one of the 
protons of acetoaminonitrile 15 absorbs at  7 2.1, the product can 
not be 15b. Thus isomer 15 is 3-acetoanthranilonitrile (15a), and 
its assigned values for aryl hydrogen absorption (Figure 1)  f i t  that 
expected for this structure. 

Of the six 1,2,4-trisubstituted isomers that are  possible struc- 
tures for acetoaminonitrile 16, two are  cyano-o-aminoacetophe- 
nones. The nitrogen protons of o-aminoacetophenones usually ab- 
sorb near or lower than T 4.1.17 (As further proof see the data for 
3-acetoanthranilonitrile and 3-aceto-4-aminobenzonitrile of this 
research.) Since the nitrogen protons of acetoaminonitrile 16 fall 
a t  T 5 ,  the o-aminoacetophenones are  dismissed. The  chemical 
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shifts of the aryl protons of isomer 16 then allow a decision among 
the four remaining possible structures (see Figure 2). Since the 
chemical shifts of two of the aryl protons a re  so low (T 2.1 and 
2,2), both of these must be ortho to a carbonyl group. Thus  struc- 
tures 16b and 16c cannot be correct. Structure 16d is also elirninat- 
ed since all three aryl protons a re  othro to either a carbonyl or a 
cyano group and thus should absorb below T 3. Since the proton 
which absorbs a t  T 2.2 exhibits a doublet of doublets, it must be 
ortho to one proton and meta to the other proton. Only structure 
16a (5-acetoanthranilonitrile) suitably satisfies these require- 
ments. The assigned values for aryl hydrogen absorption in Figure 
2 fit that expected. 

Structural Assignment for 3-Aceto-4-aminobenzonitrile (2 1). The 
mass spectrum parent peak and infrared spectral data  confirm that  
aceto, nitrile, and amino groups a re  attached to the ring in a 1,2,4 
pattern. The  ' H  N M R  peak for the N-H is a t  T 3.2 a s  expected for 
an o-arninoacetophenone. One of the three aryl protons, proton G ,  
Figure 3, is shifted downfield to T 2.1 as  expected for a proton 

H(G,r2.1) 

H(Lr3.4) 

ortho to a carbonyl. The low value of 2 Hz for the coupling con- 
stant of this proton confirms a location between two nonproton 
substituents and coupled only to a meta proton. Protons H and I 
a re  ortho protons as  shown by a J value of 8 Hz. Since proton H is 
shifted downfield to T 2.7 and exhibits a doublet of doublets, cou- 
pling with proton G is also indicated. Further, such a low chemical 
shift shows that  proton H is ortho to a cyano group. Proton I shows 
only a doublet as  expected. Only 3-aceto-4-aminobenzonitrile fits 
these da ta .  
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