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Acid~catalyzed cyclisation of the secondary amides
(zm%g) possessing a hydroxyl group at o- or B-position
with various carbonyl compounds gave the novei 2=
substituted 4-oxazolidinones (% m% } and tetrahydro-

115
AR

1,3-oxazin-4=-ones (16vz24).
AN N

In preceeding paper£'3, we have reported that a reaction of the
secondary amides (]l), possessing a hydroxyl group at y-position,
with formalin and hydrochloric acid gave the seven-membered ring
compound, 1,3-oxazepin-4-ones (%)r which formed a methylene
bridge between hydroxyl and amide functions, and the application of
this reaction on the simple secondary amides (%) (n=0,1,2) having

a hydroxyl group at a—, B- or y-position with paraformaldéhyde in
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the presence of p-toluenesulphonic acid provided oxazolidinones

(é), oxazinones (E)' and oxazepinones (g), respectively.
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As the continuation of our study searching for the general
applicability of this reaction, a cyclisation reaction of the
secondary amides (fuvl0) with various carbonyl compounds was
investigated. The present paper describes the facile formation
of some novel 2-substituted oxazolidinones (l1vl5) and oxazinones
(638 -

At first the N-benzylhydracrylamide (10), which was cyclised in
the best yield with formaldehyde, was used as the starting material
-C

of this reaction. When aliphatic aldehydes (C } + benzaldehyde,
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and phenylacetaldehyde were adopted as carbonyl compounds, the
corresponding oxazine derivatives (%%WQQ) were obtained in good
yvields, but the reactlon with ketones such as cyclohexanone, aceto-
phenone or 3-hexanone gave a trace amount of the expected products.
While the reaction of the N-methylhydracrylamide (%) with the
aldehydes and ketones gave the 2-monosubstituted oxazines (1§%2Q)
and 2,2-disubstituted oxazines (21v23) s respectively. The bulkiness
of the benzyl group comparing with methyl function seems to cause
the difference of the reactivity between N-benzylamides and N-
methyl ones. Furthermore, the oxazolidinones (%%%%é) were obtained
in the same way from N-methylglycolamide (J) and N-benzylglycolamide
(§) by using the corresponding aldehydes or ketones.

These results were summarized in Table I. The structures of
these compounds were verified by spectral data and elemental analy-
ses as shown in Table I and IT.

Namely 4-oxazolidinones showed amide carbonyl absorption at 1700
cm"l in i.r. spectrum and the n.m.r. spectrum revealed methine
proton at 2-position having a long range coupling £2,5 1-2 Hz at
§ 4.2 ~ 5.0 p.p.m. with the exception of i3 which has no proton
at 2-position. Similarly, oxazinones indicated the presence of
carbonyl group at 1640 - 1655 cm_1 in i.r. spectrum and methine

proton of 2-monosubstituted compounds at § 4.46 - 5.64 p.p.m.

All spectral data were in agreement with their assigned structures.
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HO (CH,) ,CONHR (CHa)

0
7 n=l, R'=cn, 11~13 01, Rl=CH3
1 1
-?, n=1, R —CHZCGH r]\.}%, {]‘_R n=1, R —CH2C6H5
_ 1_
9 n=2, r! =CH, 16~23 n=2, R'=CH,
2 _ 1_
10 =2, R=CH,CH, RA~3R n=2, R =CHCellg

On the other hand, similar reaction ¢f the N-phenylhydracryl-
amide, y-hydroxy-N-methylbutyramide, and N-benzyl-y-hydroxybutyr-
amide were unsuccessful, The low reactivity of the N-phenvlamide-
alcohol seems mainly due to the electron~withdrawing effect of
phenyl group on the amide nitrogen atom. A reaction of the sub-
stituted phenyl! amide-alecchols (éz,ég), having an electron-releasing
group on benzene ring, with formaldehyde gave the c¢yclisation
products (%%,ég), but the amide having p-nitrophenyl group recovered
the starting material. These facts alsc suggest that the electronic
effect of phenyl group on the amide nitrogen plays an important

role in a c¢yclisation reaction.

T P

37 R'=m, R? =0CH, 39 R'=m, rZ=ocH

3
1 2_ 1_ 2_
38 RT=C H., R7=O0CH, 40 RT=C.H., R7=0CH,
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EXPERIMENTAL

M.p.s were determined on a Yanagimoto hot-stage apparatus.
I.R. and n.m.r. spectra were recorded with Hitachi-215 spectro-
photometer and JINM-PMX-60 spectrometer (tetramethylsilane as
internal éfandafd), respectively.

3-Benzyl-3,4,5,6-tetrahydro-2-methyl-2H-1,3-oxazin-4-one {24).

A mixture of N-benzylhydracrylamide (%Q) (5.0 g}, paraldehyde
(10 ml) , p-toluenesulphonic acid (0.8 g}, and xylene (150 ml) was
refluxed for 5 h with stirring under the azeotropic removal of
the water formed by using the water~separator. After removal
of the solvent, the residue was dissolved in chloroform (100 ml)
and the extract was washed with agueous sodium hydrogen carbonate,
water, agueous hydrochloric acid (1 N}, and water. The organic
layer was dried over magnesium sulphate and filtered. After
evaporation of the solvent, distillation of the residue gave a
pale yellow oil (143-144O/lmmHg)-which was purified by silica gel
column chromatography by using chloroform as an eluent, and
redistillation of the product gave the oxazinone (24).

All the cyclisation products listed in Table I were c¢btained in
a similar way as mentioned above by using the appropriate carbonyl
compounds (1.5-2 molar equiv.} instead of paraldehyde with the
modification of the reaction solvent to benzene in the case of 16,
%g, and %%. The phenvlacetaldehyde was used as a 40-50 % solution
in diethyl phthalate.

3- (4-Methoxyphenyl)-4-oxazolidinone {39). A mixture of N-p-

methoxyphenylglycolamide (2.0 g¢), paraformaldehyde (1.2 g), p-

toluenesulphonic acid (0.3 g}, and xyvlene (40 ml) was refluxed
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for 30 h with stirring under the azeotropic removal of the water
formed by using the water-separator. After removal of the solvent,
the regidue was digsolved in chloroform (50 ml) and the extract was
washed with aqueous sodium hydrogen carbonate, water, agqueous
hydrochloric acid (1 g), and water. The organic laver was dried’
over magnesium sulphate and filtered. FEvaporation of the solvent
gave a brownish oil which was purified by silica gel column
chromatography by using chloroform as an eluent. Recrystallisation
of the residue from ether gave the oxazolidinone (38) (0.45 g,

21.1 %) as coloﬁrless scales, m.p. 82—84O (Found: C, 62.38; H,

5.70; N, 7.32. ClOHllNO3 requires C, 62.16; H, 5.74; N, 7.25 %),

1

vmax.(KBr) 1695 cm

(28, &, J 1 Hz, 5-H), 5.46 (2H, t, J 1 Hz, 2-H), 6.94, 7.45 (4H,

{c=0), & (CDCl3) 3.80 (3H, s, OC§3), 4.40

each d, J 9.5 Hz, aromatic protons).

3- (4-Methoxyphenyl) -5—phenyl-4-oxazolidinone (40). A mixture

of N-p-methoxyphenylmandelamide (1.0 ¢), p-toluenesulphonic acid
(0.16 g), paraformaldehyde (0.6 g), and xylene (40 ml) was treated
in the same way as the synthesis of 39 to give the oxazolidinone
(49) (0.19 g, 18.2 3) as colourless prisms, m.p. 116-118° (Found:

c, 71.09; H, 5.52; N, 4.97, C16H15NO3 reguires C, 71.36; H, 5.61;

1

N, 5.20 %), Voax. {KBr) 1690 cm

OCH,), 5.40 (1H, t, J 1 Hz, 5-H), 5.56 (2H, &, J 1 Hz, 2-H),

{(C=0}, & (CDC13) 3.76 (3H, s,
6.7-7.7 (9H, m, arcmatic protons).
We thank Dr. K. Fukumoto, Pharmaceutical Institute, Tohoku

University for his kind suggestion. We are also grateful to the

Analytical Centre of Pharmaceutical Institute, Tohoku University.
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108~110 (0.6)

115 (0.5)

142-143 {0.8)

133 (0.7)

142-143 {1.3})

(CH2)3CH3 141-142 (0.5)
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(Cﬁz)SCH3

72-73/ether

C12815N0;

C1oHy7M0;

Cy2H15M0;

C10M19%02

Cy2H1550;

Cy3H39M0;

c, H

1481692

1481 9N05

C15H51M0,

C NO

1502189

C16H23N02

CyqHy5NO,

C1gH2780;

C,H

19820N05

C, H

2093170

€y 71750,

H. ,NO

C1gt19M0;

70.22  7.37

{70.32) (7.32)

65.54 '9.35
(65.28) (9. 39)
70.22  7.37

(70.37) (7.52)
64.83

10.34

6.82
(6.77)

7.64
(7.46)

6.82
(6.81)

7.56

(65.21) (10.55) (7.56)

70.22  7.37
(69.94) (7.37)

72.07 8.21
(71.99) (7.96)

72.07 8.21
{72.08) (8.03)

72.84 8.56
(73.13) (8.79)

72.84 8.56
(72.83) (8.54)

73.853 8.87
(73.56) (9.05)

74.14 9.15
{(74.35) (9.24)

74.70 9.40
{75.08) (9.43)

75.20 9.63
{75.07) {9.88)

75.67 9.84
{75.65) (9.80)

76.38 6.41
(76.08) (6.48)

76.84 6.81
(76.86) (6.76)

6.82
(6.61)

6.39
(6.09)

6.00
(6.02)

6.00
(5.94)

5.66
(5.74)

5.66
(5.63)

5.36
(5.27)

5.09
(5.04)

4.84
(4.88)

4.62
(4.46)

4.41
(4.42)

5.24
{5.36)

4.98
(4.91)
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Table II. Spectral Data of the Cyclisation Products
IR neat
Compd. No. Vmax. NMR (CDClg) 8
(C=0}

11 1700 1.41 (34, 4, J 5.5 Hz, CHCH,), 2.81 (3H, s, N—C§3), 4,23 (24,
t, 3 1 Hz, 5-H), 4.9-5.4 (IH, m, 2-H)

12 1700 2.64 (3H, s, N-CH 4.38, 4.42 (2H, 44, J 15 Hz, 1.5 Hz, 5-H},
5.84 (1H, t, J 1. § Hz, 2H}, 7.41 (5H, s, aromatic protons)

13 1700 1.3-2.2 (10H, m, (CHZ)S Y, 2.82 (3H, s, N—CEB), 4.23 (2H, s,
5-H}

14 1700 1.30 (3H, d, J 5 Hz, CHCH,), 4.27, 4.33 (2H, 44, J 15 Hz,
1.5 Hz, 5-H), 4.14, 4.83 12H, each 4, J 16 Hz, N-CH CeHe) s
4.9-5.3 (1H, m, 2-H)}, 7.25 (5H, s, aromatic protons?

15 1700 3.55, 4.99 (2H, each 4, J 15 Hz, N—C§2C6H5), 4.41, 4.50 (2H, dd,
J 14 #Hz, 2 Hz, 5-H), 5.73 (1H, t, J 2"Hz, 2-H}, 6.9-7.7 (1l0H,
m, aromatic protons)

16 1650 1.45 (31, 4, J 6 Hz, CHC§3), 2.33=-2.75 (2H, m, 5-H), 2.87 (3H,
S, N—C§3}, 3.47~4.40 (2H, m, 6-H), 4.87 (lH, g, J 6 Hz, 2-H)

17 1650 0.93 (3", t, J 7.5 "Hz, CH C§3), 1.5-2,1 (2H, m, CH CHLY, 2.3-2.7
(2H, m, 5-H), 2.86 (3H, s; N2CH;), 3.5-4.4 (2H, m, 6-H), 4.68
{(1#, ad, J§ 5 Hz, 4 Hz, 2-H)

18 1650 0.6-2.0 (11H, m, (CH2}4CH }, 2.3-2.7 (2H, m, 5-H), 2.87 (3H, s,
N—C§3), 3.5-4.4 (2H,"m, 6~H)}, 4.73 (1H, t, J 5 Hz, 2-H)

19 1640 2.4-3,0 (5H, m, N-CH 5-H), 3.7-4.3 (2H, m, 6-~H), 5.64 (1H, s,
2-H), 7.37 (5BH, aromgtlc protons)

20 1655 2.2-2.6 (2H, m, 5-H), 2.6-3.4 (5H, m, CHCH C.H CH ),

N-
3.45-4.3 (2H, m, 6-H), 4.9 (1H, 44, 3 7 Hz, § E Hz, 2= H), 7.25
(5H, s, aromatic protons)

"£ON 6 719A 'SITDADOYIIIH

8461




~—8a8—

21

22

23

24

25

26

27

28

29

30

16490

1650

1650

1650

1650

1650

1655

1650

1650

1655

0.6-2.1 (10H, m, ~(CH, ).-), 2.47 {2H, t, J 6 Hz, 5-H), 2.86 (3H,
s, N-CH,), 3.88 (2H, £,°J 6 Hz, 6-H)

1.88 (3H, s, C-CH,), 2.3-2.8 (2B, m, 5-H), 2.90 (3H, s, N-CH,),
3.23-3.96 (2H, m, 6-H), 7.33 (5H, s, aromatic protons)

0.6-2.1 (12H, m, C-C,H., C-C,H.), 2.46 (2H, t, J 6 Hz, 5-H), 2.84

(3H, s, N-CH,), 3.90°(3H, t,°7 6 Hz, 6-H)

1.34 (3H, &, J 6 Hz, CHCH,), 2.2-2.8 (2H, m, 5-H), 3.5-4.3 (2H, m,
6-H), 4.32, 4.94 (2H, eacR 4, J 16 Hz, N-CH,C/H.), 4.83 (IH, q, I
6 Hz, 2-H), 7.26 (5H, &, aromatic¢ protons)

0.84 (3H, t, J 7 Hz, CH,CH), 1.4-2.0 (2H, m, CH,CH,), 2.4-2.8 (2H,
m, 5-H), 3.5-4.2 (2H, m, 6-H), 4.19, 5.08 (2H,.&ach d, J 15.5 Hz,
N-CH,C H) 4,64 (1H, t, J 5 Hz, 2~H), 7.27 (5H, s, aromatic protons)

0.6-1.9 (7H, m, (CH,),CH,), 2.4~2.8 (28, m, 5-H), 3.5-4.2 (28, m,
6-H), 4.23, 5.01 (28,%eadh d, J 15.5 Hz, N-CH,C,H.)}, 4.67 (1H, t,
J 5 Hz, 2-H), 7.24 (5H, aromatic protons)

0.76, 0.91 (6H, each d, J 7 Hz, CH{CH,),), 1.6-3.1 (3B, m, CH(CH,),,

5-H), 3.4-4.3 (2H, m, 6-H), 4.06, 5.13 (2H, each 4, J 15.5 Hz,
N-CH,C HS)' 4.46 (1H, 4, J 3 Hz, 2~H), 7.23 (5H, s, aromatic protons)

H,Cq
0.5-2.0 (9H, m, (CH,),CH,), 2.4-2.8 (2d, m, 5-H), 3.5-4.5 (28, m,
6-H), 4.21, 5.06 (2f,%cach d, J 15.5 Hz, N-CH,CgHg), 4.70 (1H, t,

J 5 Hz, 2-H), 7.28 (5H, s, aroamtic protons)

0.82, 0.89 (6H, each d, J 7 Hz, CH(CH,),, 1.3-2.1 (3K, m, C-CH,~CH<),
2.60 (2H, t, J 6 Hz, 5-H}, 3.5-4.3 (2H, m, 6-H}, 4.17, 5.12 (2H,
each 4, J 15.5 Hz, N—Cﬂzc H.), 4.73 (1H, 44, J 4 Hz, & Hz, 2-H),

7.28 (5H, s, aromatic proéo 8)

0.5-1.9 (11, m, (CH,),CH,), 2.4-2.8 (2H, m, 5-H), 3.5-4.3 (2H, m,
6-H), 4.20, 5.04 (2H: &ach 4, J 15.5 Hz, N-CH,C.H), 4.67 (1H, t,
J 5 Hz, 2-H), 7.23 (5H, s, aromatic protons)

s




—68—

1655 0.5-2.0 (13H, m, (CH,) CH,), 2.3-2.8 (2H, m, 5-H), 3.5-4,3 (2H, m,
6-H), 4.24, 5.04 (2H° 2ach d, J 15.5 Uz, N-CH,C H.), 4.70 (1H, t, J
5 Hz, 2-H), 7.26 (5H, s, arcmatic protons)

1650 0.6-2.1 (154, m, (CH )6C§ Yr 2.3-2.9 (2H, m, 5-H)}, 3.5-4.3 (2H, m,
6-H), 4.19, 5.03 (2H, €ach d, J 15.5 Hz, N-Cﬁ2C6H5), 4,66 (1H, t, J
5 Hz, 2-H), 7.23 (5H, s, aromatic protons) :

1650 0.6~2.0 {174, m, (CE )7C§ }: 2.5-2.8 (2H, m, 5-H), 3.5~-4,3 (2H, m,
. 6-H), 4.26, 5.09 (2H, éach 4, J 15.5 Hz, N—C§2C6H5), 4.72 (1H, t, g
5 Hz, 2-H), 7.30 (5H, s, a&romatic protons)

1650 0.5-2.0 (19H, m, (CH,),CH,), 2.5-2.8 (2H, m, 5-H), 3.5-4.4 (2, m,
6-H), 4.24, 5.11 (2H; &ach 'd, J 15.5 Hz, N-CH,C H.), 4.72 (14, t, J
5 Hz, 2-H), 7.30 {(5H, s, aromatic protons)

1650 2.69 (2H, t, J 6 Hz, 5-H), 3.47, 5.43 (2H, each 4, J 15 Hz, N—C§2C6H5),
3.86, 3.92 (2H, each t, J 6 Hz, 6-H), 5.63 (lH, s, 2-H), 6.9-7.6
(10H, m, aromatic protons)

1840 2.43-2.80 (2H, m, 5-H), 2.85-3.13 (2H, m, C-CH Y, 3.46-4,34 (2H,

C H
m, 6-H), 4.28, 5.15 (2H, each d, J 15.5 Hz, N-CHOCOH.), 4.89 (1H, ad,
J 7 Hz, 4 Hz, 2-H), 6.9-7.7 (10H, m, aromatic pr&tdnd)

"£ON 6 19A SIIDADO¥IIIH
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