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Cinnamaldehyde anils have been reacted with several mesoionic oxazolones. The products thus obtained
are a-pyridones and structures of these compounds have been fully established.
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1,3-Dipolar cycloaddition reactions of mesoionic A*ox-
azolin-5-ones with various multiple bonds have been re-
ported (1-8). In these cycloadditions 1:1 adducts initially
formed lose a molecule of carbon dioxide to give stable, in-
teresting heterocycles. The mesoionic oxazolone I when
reacted with the benzylidene methylamine 3-lactam struc-
ture II was obtained. The formation of II was interpreted
as involving valence tautomeric ketene intermediate (9).
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In the case of cinnamaldehyde anils the azlactone Il
gave only c-pyridones (10). In cycloaddition reactions of
azlactones it has been observed that the substituents on
the A?-oxazolin-5-one ring greatly influence the course of
the reaction. No reaction could occur when an azlactone

derived from a-benzoylamidoisobutyric acid was reacted
with dimethylacetylene dicarboxylate (1). In this investiga-
tion we report our findings, when we used azlactones IV
derived from DL-a-alanine and substituted aroyl
chlorides and cinnamaldehyde anils V.
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Equimolar quantities of oxazolone IVa and anil Va were
dissolved in dry benzene and allowed to stand overnight at
room temperature. On removal of the solvent under va-
cuum a pasty material which could be purified by thin
layer chromatography was obtained as a white crystalline
solid in 74% yield, mp 198-199°. The structural assign-
ment of VI is supported by elemental as well as spectral
data, nmr (deuteriochloroform): 270 MHz é 1.38 (3H, s,
CH.), 5.32 (1H, unresolved t, Hc), 5.38 (1H, dd, ] = 8 Hz,
2.5 Hz, Hb), 5.89 (1H, broad s, NH), 6.42 (1H, dd,J = 8
Hz, 2.5 Hz, Ha), 7.23-7.45 (12H, m), 7.68 (2H, m); ir (nujol):

Table 1

Spectral Data of Oxazolones IV

1

Compound No. v max cm”

IVa 1820, 1800, 1650
IVb 1823, 1795, 1645
IVe 1820, 1795, 1640, 1550
Ivd 1830, 1804, 1650

PMR (deuterio-
chloroform) &

Mass Spectra
mle (%)

1.60 (3H, d,] = 7 Ha),
442 (1H, q,J = 7 Hz)
7.52 (2H, m), 7.91 (2H, m)
1.57 (3H, d, ] = 7 Ha),
3.85 (3H, s), 4.40 (1H, q,
J = 7 Hz), 7.08 (2H, m),

209 (20), 181 (15), 165 (18),
139 (100)

205 (35), 177 (28), 161 (30),
135 (100)

7.88 (2H, m)

1.61 3H, d,J = 7 Hz), 220 (65), 192 (45), 176 (60),
446 (1H, q,J] = 7 Hz) 150 (100)

7.82-8.25 (4H, m)

1.48 3H,d,J] = 7 Hz)
3.78 (2H, d), 4.22 (1H,
m), 7.34 (5H, m)

189 (45), 161 (12), 145 (10),
119 (15), 91 (100)
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Table 2
Physical and Analytical Data for Pyridones
Analyses %
Compound Caled. (Found)
No. R R, Yield % Mp °C Molecular Formula C H N Halogen
v p-CH,C] C.H, 74 198-199 C,sH,,CIN,0, 72.11 5.10 6.73 8.41
(72.01) (5.17) 6.53) (8.38)
Vit p-CH,Cl p-CH,Cl 72 215216 C,sH,,CL,N,0, 66.67 4.44 6.22 15.55
(66.82) (4.39) (6.15) (15.65)
VIII p-CH,Cl p-C,H,CH,{ 78 183-184 C,.H,,CIN,0, 72.56 5.35 6.51 8.14
(72.72) (5.40) (6.35) (8.24)
IX pCH/C p-CH,OCH, 80 188-189 C,H,,CIN,0, 69.95 5.16 6.28 7.85
(70.07) (5.10) (6.25) (7.65)
X p-C,H,OCH, CH, 80 177-178 C,H, N0, 75.73 5.82 6.79 —
(75.58) (5.85) (6.85) —
XI pCH,OCH, p-CH,LCI 82 150-151 C;H,,N,0, 69.96 5.16 6.28 7.84
(69.81) 5.17) (6.30) (7.79)
XII pCH,OCH, p-CH,CH, 85 155-156 C; H,N,O, 76.06 6.10 6.57 —
(76.05) (6.15) (5.60) —
XIHI p-CH,0CH, p-CH,OCH, 90 175-176 C,,H, N0, 73.30 5.88 6.34 —
(73.40) (5.78) (6.44) —
XIv p-CH,NO, CH, 70 163-164 C,sH,,N,0, 70.26 4.92 9.83 —
(70.30) (4.85) 9.75) —
Xv pCHNO, p-CH/I 68 210-211 C,;sH,,CIN,O, 65.07 4.34 9.11 7.59
(75.01) (4.44) 9.10) (7.49)
XV1 pCHNO, pCH,CH, 72 204-205 C,H,,N,0, 70.75 5.22 9.52 -
(70.73) (5.20) (9.54) —
XVII pCHNO, p-CH,OCH, 75 160-161 C,¢H,,N,0; 68.27 5.03 9.19 —
68.21) (5.01) 9.21) —
XVIII CH,CH; C.H; 75 156-157 C,H,N.0, 78.79 6.06 7.07 —
(78.65) (6.03) (7.05) —
XIX CH,CH, p-CH,CI 72 186-187 C,.H_,CIN,O, 72.56 5.35 6.51 8.14
(72.43) (5.32) 6.57) 8.09)
XX CH,C,H, p-C,H,CH, 71 207-208 C,,H, N0, 79.02 6.34 6.83 —
(78.99) 6.37) (6.80) —
XXI CH,CH; p-CH,OCH, 80 184-185 C,,H,N,0, 76.06 6.10 6.57 -
(76.01) (6.08) 6.67) —
v max 1640, 1675, 1700, 3350 cm™. When the mass spec- CeHs Cerl

tra was recorded under electron impact conditions the
compound did not show a molecular ion peak but by che-
mical ionization, using methane gas, the molecular ion
peak was observed (M + 1)* at m/e 417 (27.96%) and ma-
jor fragments at 262 (50.21%), 261 (13.99%), 209
(14.66%), 208 (75.43%), 158 (33.51%), 156 (100%). The
mass spectrum confirms the following fragmentation pat-
tern.

The reaction was generalized by varying the substitu-
ents on position 2 of the oxazolone IV and reacting them
with differently substituted anils V. It was observed that
change of the substituent at position 2 of the oxazolone IV
does not change the course of reaction and in all the cases
we obtain only a-pyridones, without any evidence for the
formation of the B-lactam or 1,3-dipolar cycloadduct. The
characteristics of these pyridones are recorded in Tables 2
and 3. However, it was observed that when an aryl group
at position 2 of the oxazolone IV contains an electron with-
drawing group in the para position the reaction is slower
and in the case of electron donating group it is faster than
when an unsubstituted aryl group is present.
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Compound
No.
Vi

vl

VIII

IX

XI

XII

XIII

XIv

XV

XVI

XVII

XVIIL

XIX

XX

XXI

iR

v max cm™!

3350, 1700,
1670, 1640

3350, 1690,
1675, 1640

3350, 1700,
1680, 1635

3350, 1695,
1675, 1635

3355, 1695,
1670, 1635

3355, 1690,
1675, 1640

3360, 1700,
1680, 1640

3350, 1705,
1685, 1645

3330, 1695,
1660, 1645,
1525
3335, 1700,
1660, 1640,
1535
3330, 1695,
1660, 1645,
1525

3335, 1798,
1655, 1640
1535

3310, 1700,
1665, 1648

3315, 1699,
1667, 1645

3315, 1700,
1667, 1645

3312, 1698,
1666, 1642
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Table 3

Spectral Data of Pyridones

PMR (deuteriochloroform) &

1.38 (3H, s), 5.32 (1H, unresolved 1), 5.38 (1H, dd, J
= 8 Hz, 2.5 Hz), 5.89 (1H, broad s), 6.42 (1H, dd, J
= 8 Hz, 2.5 Hz), 7.23-7.45 (12H, m), 7.68 (2H, m)
1.38 (3H, s), 5.32 (1H, unresolved t), 5.38 (1H, dd, ]
= 8 Hz, 2.5 Hz), 5.91 (1H, broad s), 6.43 (1H, dd, J
= 8 Hz, 2.5 Hz), 7.20-7.46 (11H, m), 7.68 (2H, m)
1.38 (3H, s), 2.36 (3H, s), 5.31 (1H, unresolved t), 5.38
(1H, dd, ] = 8 Hz, 2.5 Hz), 5.90 (1H, broad s), 6.40
(1H, dd, ] = 8 Hz, 2.5 Hz), 7.11.7.45 (11H, m), 7.67
(2H, m)

1.38 (3H, s), 3.83 (3H, s), 5.31 (1H, unresolved 1), 5.39
(1H, dd, ] = 8 Hz, 2.5 Hz), 5.90 (1H, broad s), 6.39
(1H, dd, J = 8 Hz, 2.5 Hz), 6.86-7.60 (11H, m), 7.67
(2H, m)

1.36 (3H, s), 3.88 (3H, s), 5.31 (1H, unresolved t), 5.41
(1H, dd, J = 8 Hz, 2.5 Hz), 5.96 (1H, broad s), 6.40
(1H, dd, ] = 8 Hz, 2.5 Hz), 6.86-7.68 (12H, m), 8.03
(2H, m)

1.36 (3H, s), 3.88 (3H, s) 5.32 (1H, unresolved t), 5.40
(1H, dd, ] = 8 Hz, 2.5 Hz), 5.97 (1H, broad s), 6.40
(1H, dd, J = 8 Hz, 2.5 Hz), 6.85-7.68 (11H, m), 8.03
(2H, m)

1.36 (3H, s), 2.36 (3H, s), 3.88 (3H, s), 5.31 (1H, unre-
solved 1), 5.41 (1H, dd, ] = 8 Hz, 2.5 Hz), 5.96 (1H,
broad s), 6.38 (1H, dd, ] = 8 Hz, 2.5 Hz), 6.86-7.70
(11H, m), 8.03 (2H, m)

1.36 (3H, s), 3.83 (3H, s), 3.88 (3H, s), 5.31 (1H, unre-
solved t), 5.41 (1H, dd, J = 8 Hz, 2.5 Hz), 5.96 (1H,
broad s), 6.37 (1H, dd, ] = 8 Hg, 2.5 Hz), 6.86-7.70
(11H, m), 8.03 (2H, m)

1.39 (3H, s), 5.30 (1H, unresolved t), 5.38 (1H, dd, J
= 8 Hz, 2.5 Hz), 6.05 (1H, broad s), 6.40 (1H, dd, J
= 8 Hz, 2.5 Hz), 7.23-7.89 (12H, m), 8.22 (2H, m)
1.39 (3H, ), 5.30 (1H, unresolved t), 5.39 (1H, dd, J
= 8 Hz, 2.5 Hz), 6.05 (1H, broad s), 6.41 (1H, dd, J
= 8 Hz, 2.5 Hz), 7.25-7.90 (11H, m), 8.22 (2H, m)
1.39 (3H, s), 2.36 (3H, s), 5.30 (1H, unresolved t), 5.38
(1H, dd, ] = 8 Hz, 2.5 Hz), 6.05 (1H, broad s), 6.39
(1H, dd, J = 8 Hz, 2.5 Hz), 7.22-7.89 (11H, m), 8.22
(2H, m)

1.39 (3H, s), 3.82 (3H, s), 5.30 (1H, unresolved t), 5.38
(1H, dd, ] = 8 Hz, 2.5 Hz), 6.05 (1H, broad s), 6.39
(1H, dd, J = 8 Hz, 2.5 Hz), 6.86-7.89 (11H, m), 8.22
(2H, m)

1.14 (3H, s), 3.60 (2H, d, J = 4.7 Hz), 5.10 (1H, un-
resolved t), 5.24 (2H, m), 6.30 (1H, dd, J = 9.2 Hz,
3.1 Hz), 7.20-7.42 (15H, m)

1.14 (3H, s), 3.60 (2H, d, J = 4.7 Hz), 5.10 (1H, un-
resolved t), 5.24 (2H, m), 6.31 (1H, dd, ] = 9.2 Hz,3.1
Hz), 7.22-7.45 (14H, m)

1.14 (3H, s), 2.36 (3H, s), 3.60 2H, d,J] = 4.7 Haz),
5.10 (1H, unresolved t), 5.24 (2H, m), 6.28 (1H, dd, J
= 9.2 Hz, 3.1 Hz), 7.10-7.38 (14H, m)

1.14 (3H, s), 3.60 (2H, d, ] = 4.7 Hz), 3.81 (3H, s),
5.10 (1H, unresolved t), 5.24 (2H, m), 6.28 (1H, dd, J
= 9.2 Hz, 3.1 Hz), 6.90-7.36 (14H, m)

Mass Spectra mle (%)

417 (28), 262 (50), 261 (14), 209 (15), 208 (75), 158
(33.5), 156 (100)

451 (30), 296 (50), 295 (15), 243 (15), 242 (75), 158
(33.5), 156 (100)

431 (28), 276 (50), 275 (15), 223 (15), 222 (75), 158
(33.5), 156 (100)

447 (25), 292 (50), 291 (15), 239 (15), 238 (70), 158
(33.5), 156 (100)

413 (35), 262 (25), 208 (25), 206 (26), 153 (100),
152 (36)

447 (32), 296 (22), 242 (22), 206 (26), 153 (100),
152 (36)

427 (34), 276 (25), 222 (25), 206 (27), 153 (100),
152 (35)

443 (30), 292 (25), 238 (25), 206 (28), 153 (100),
152 (34)

428 (48), 262 (100), 261 (60), 260 (25), 208 (60,
167 (20)

462 (45), 296 (100), 295 (60), 294 (25), 242 (59),
167 (25)

442 (46), 276 (100), 275 (58), 274 (22), 222 (59),
167 (21)

458 (45), 292 (100), 291 (60), 290 (25), 238 (58),
167 (22)

397 (100), 262 (30), 261 (25), 208 (48), 136 (15)
431 (100), 296 (30), 295 (26), 242 (47), 136 (16)
411 (100), 276 (30), 275 (28), 222 (50), 136 (17)

427 (100), 292 (29), 291 (24), 238 (45), 136 (14)
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EXPERIMENTAL

Melting points were taken in open capillary tubes on a Biichi appara-
tus and are uncorrected. The nmr spectra were recorded on a Varian
T-60 or Bruker 270 MHz spectrometer and chemical shift values are re-
corded in 6 units (parts per million), relative to TMS as the internal stan-
dard. The ir spectra were recorded on a Specord 75 IR spectrometer in
nujol or on a Perkin Elmer 237 B IR spectrometer in potassium bromide
discs. Mass spectra were recorded in the chemical ionization mode using
methane as the reagent gas and by the electron impact method on an AEI
MS 30 instrument. g

General Procedure for the Preparation of Oxazolone IV,

n-Acyl-a-amino acids were prepared by the usual benzoylation proce-
dure from DL o-alanine and aroyl chlorides. N-Acyl-a-amino acid (0.01
mole) and acetic anhydride (10 ml) were heated on a water bath at 55-60°
(bath temperature) for 20 minutes to get a clear solution and excess of
acetic anhydride was removed under vacuum. Oxazolones IVa, IVb and
IVc were obtained as crystalline solids and recrystallized from benzene-
petroleum ether (60-80°) mixture giving melting points 107-108°, 89-90°
and 127-128°, respectively. In the case of oxazolone IVd the residue re-
maining after acetic anhydride removal was found to be analytically pure
and was used directly for reaction purposes.

Reactions of Oxazolone IVa with Cinnamaldehyde Anils V.

To a solution of cinnamaldehyde anil V (00.005 mole) in dry benzene (5
ml) was added at room temperature. The mixture was allowed to stand
for 12 hours, benzene was removed under vacuum and the residue which
remained was purified by thin layer chromatography using silica gel as
the adsorbent and benzene-ethyl acetate 14:1 as the developing solvent
system. The compounds VI-IX were recrystallized from a benzene-
petroleum ether (60-80°) mixture.

Reaction of Oxazolone IVb with Cinamaldehyde Anils V.

The oxazolone and anils were reacted as above. The residue remaining
after removal of benzene was purified by thin layer chromatography us-
ing silica gel as the adsorbent and benzene-ethyl acetate 7:1 as the
developing solvent system. The pyridones X-XIII were recrystallized
from a benzene-petroleum ether (60-80°) mixture.

Reactions of Oxazolone IVc with Cinnamaldehyde Anils V.

The oxazolone and anils were reacted as above. The residue remaining
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after removal of benzene was purified by thin layer chromatography us-
ing silica gel as adsorbent and benzene-ethyl acetate 10:1 as developing
solvent system. The pyridones XIV-XVII were recrystallized from a
benzene-petroleum ether (60-80°) mixture.

Reactions of Oxazolone 1Vd with Cinnamaldehyde Anils V.

Solutions of the oxazolone (0.005 mole) and the anils (0.005 mole) in
dry benzene (10 ml) were refluxed for 30 minutes and then allowed to
stand overnight at room temperature. Pyridone XXI separated as a white
crystalline solid from the reaction mixture and was filtered and recrystal-
lized from benzene. Pyridones XVIII-XX were obtained by purifying the
residue remaining after benzene removal by thin layer chromatography
using silica gel as the adsorbent and benzene-ethyl acetate 7:1 as the
developing solvent system. The compounds were finally recrystallized
from a benzene-petroleum ether (60-80°) mixture.

Acknowledgement.

We thank the Analytical Chemistry Division of this laboratory for
some spectral analyses. One of us (B. S.) is also thankful to Dr. R. C.
Baruah for helpful discussions.

REFERENCES AND NOTES

(1) H. Gotthardt, R. Huisgen and H. O. Bayer, J. Am. Chem. Soc., 92,
4340 (1970).
(2) R. Huisgen, H. Gotthardt and H. O. Bayer, Chem. Ber., 103, 2368
(1970).
(3) E. Brunn, E. Funke, H. Gotthardt and R. Huisgen, ibid., 104, 1562
(1971).
(4) E. Funke, R. Huisgen and F. C. Schaefer, ibid., 104, 1550 (1071).
(5) R. Huisgen, E. Funke, H. Gotthardt and H. L. Panke, ibid., 104,
1532 (1971).
(6) H. Gotthardt and R. Huisgen, ibid, 103, 2625 (1970).
(7) R. Guisgen, H. Gottardt, H. O, Bayer and F. C. Schaefer, ibid.,
103, 2611 (1970).
(8) H. O. Bayer, H. Gotthardt and R. Huisgen, ibid., 103, 2356 (1970).
(9) R. Huisgen, Aromaticity, Chem. Soc. Special Publication No. 21,
51 (1967).
(10) B. Sain, G. Thyagarajan and J. S. Sandhu, Can. J. Chem., 58, 2034
(1980).
(11) The 270 MHz nmr spectra of pyridones VI, XIII, XVI and XXI
were recorded at the Bangalore NMR Facility, Indian Institute of
Science, Bangalore, India.



