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A CONVENIENT METHOD FOR THE PREPARATION OF N-ACYL LACTAMS
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Various N-acyl Lactams were prepared in good yields from free
carboxylic acids and Lactim ethers by employing |-methyl-2-chloro-
pyridinium iodide as a coupling reagent. Similarly, l-acylL-3-methyl-
4-imidazoline-2-thione or 3-acyl-2~-thiazolidinethione was prepared in
a fairly good yield from carboxylic acid, and |-methylL-2-methylLthio-

imidazole or 2-methylthio-2-thiazoline, respectively.

Over the years, a number of synthetic methods for the preparation of N-acyl
Lactams have been described in literatures.l) 0f these methods, the reaction of acyl
halide with Lactim ether"a) or N-trimethylsilyl Lactam’-b)’ I-c) has been most
widely used. However, Little work has been reported on the preparation of N-acyl
Lactam directly from free carboxylic acid and Lactim ether,

During our continuing studies on the exploration of new synthetic methods
by use of 2-chloropyridinium salt (L), it was assumed that, in the case of the
preparation of ester and amide, (I) reacted with carboxylic acid to produce a
reactive key intermediate (II11). The intermediate (I1l) in turn reacted with
various nucleophiles to yield the condensation products.z)’s)’4)

In the present study, a new method for the preparation of N-acyl lLactams was
investigated by emloying lactim ether (IV) as a nucleophile in the above reaction.
Expectedly, N-acylL lactam was prepared in a good yield by treating equimolar
amounts of free carboxylic acid and Lactim ether (five or six membered ring system)
with 1.3 molar amounts of pyridinium salt (1) and |.| molar amounts of triethylamine
or tri-n-butylamine in dichloroethane or toluene.

The following experiment provides a typical procedure for the preparation of N-

acyl lactams; to a mixture of |-methyl-2-chloropyridinium iodide (332 mg, 1.3 mmol),
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phenylacetic acid (136 mg, 1.0 mmolL) and 2-ethoxy-I-pyrroline (114 mg, 1.0 mmol) in
dichloroethane ( 2 mL) was added a dichloroethane solution (I mL) of triethylamine
(111 mg, I.!1 mmoL) at 50°C under an argon atmosphere. The reaction mixture was
stirred for 2 hr at the same temperature. After stirring for |5 hr at room tempera-
ture, ethyl acetate (15 mL) was added to the reaction mixture, and the resulting
mixture was washed with water and dried. The organic lLayer was concentrated under
reduced pressure. The residure was chromatographed on silica gel, and |-phenyl-
acetyl-2-pyrrolidinone was obtained in 90% yield (183 mg, mp 56-57°C, lit.5) mp
57-58°C).

In a similar manner, various N-acyl lactams were prepared from carboxylic acids

and lactim ethers in good yields as summarized in the Table.
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Further, it was also found that |-acylL-3-methyl-4-imidazoline-2~-thiones

(VIII)S)’7) were formed in good yields by treating carboxylic acids and |-methyl-2-
methylthioimidazote (VI1) with 2-chloropyridinium salt (1) and tri-n-butylamine.
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Simitarly, 3-(3-methoxycarbonyLpropionyt)—2—thiazolidinethionee)’7) was

obtained in 56% yield when 2-methylthio-2-thiazoline and methyl hydrogen succinate
were treated with 2-chloropyridinium salt (1) and tri-n-butylamine in refluxing
toluene.

It is noted that the present method provides a practically useful method for
the preparation of N-acyl Lactam., Further studies on the application of the
method to the synthesis of variotins) which has hydroxyl group in N-acyl Llactam

skelton are now in progress.

Table. The Preparation of N-Acyl Lactam from Carboxylic Acid and Lactim Ether.

() av) . (vi)
R n Conditions Yield (%)
CgHs CHy 3 a2) 50°C 2 hr r.t. I5 hr 90
CaHsCHy 4 B2)  refl. 2 hr 72
CgHsCHoCHy 3 A 50°C 2 hr r.t. I5 hr 90
CBHSCH2CH2 4 B refl. 2 hr 84
CHqCOCH,CH, 3 A 50°C 2 hr r.t. 15 hr 67
CH4CH=CHCH=CH 3 B 100°C 2 hr 63
CH3(CH2)6 3 B refl., 2 hr 79
CH3(CH2)6 4 B refl. 2 hr 79
CHS(CH2)7CH=CH(CH2)7 3 B refl. 2 hr 76
CHS(CH2)7CH=CH(CH2)7 4 B refl. 2 hr 85
2
CHgOCCH,CH, 3 B 100°C 1.5 hr 94
9
CH40CCH,CH, 4 B 100°C 1.5 hr 70

a) triethylamine/dichloroethane.

b) tri-n-butylamine/toluene.



714 Chemistry Letters, 1976

: REFERENCES and NOTES
I) a) B. Stoll and W. Griehl, Helv. Chim. Acta, 48, 1805 (1965) and references

therein.
b) H. R. Kricheldorf and E. Leppert, Synthesis, 592 (1975) and references
therein,
c) M. Sakakibara and M. Matsui, Agr. Biol. Chem., 37, 1139 (1973).
2) T. Mukaiyama, M. Usui, E. Shimada, and K, Saigo, Chem. Lett., 1045 (1975).
3) E. Bald, K. Saigo, and T. Mukaiyama, Chem. Lett., 1163 (1975).
4) T. Mukaiyama, M. Usui, and K. Saigo, Chem. Lett., 49 (1976).
5) R. Fuks and H. G. Viehe, Tetrahedron, 25, 5721 (1969).
B) Spectral data were consistent with those of the sample prepared according to
the method described in Literatures.g)
Villb: mp 106-107°C; mass: m/e 228 (M), 1145 ir: 1720 cm™'5 nme 8(CCL,):
7.40 (d, IH), 6.70 (d, IH), 3.80 (t, 2H), 3.70 (s, 3H), 3.55 (s, 3H), 2.70 (t, 2H),
X: mp 69-71°C; mass:m/e 233 (M), 114; ir:1720, 1680 cm™'; nmr 3(CCL,):
4.63 (t, 2H), 8.72 (s, 38H), 8.20-3.70 (m, 4H), 2.70 (t, 2H).
7) VIllb: Found: C, 47.51; H, 5.25; N, 12.07; S, 14.29%. Calcd. for CQH|2N2038:

C, 47.36; H, 5.80; N, 12.27; S, 14.05%. X: Found: C, 40.90; H, 4.80; N, 6.03;
S, 27.73%. Calcd. for CgH, NO3S,: C, 41.19; H, 4.75; N, 6.00; S, 27.48%.
8) a) H. Yonehara, S. Takeuchi, H. Umezawa, and Y. Sumiki, J. Antibiot,(Tokyo),
ser. A, 12, 109 (1959).
b) M. Sakakibara and M. Matsui, Agr. Biol. Chem., 37, 911 (1973).
9) a) A. Lawson and H. V. Morley, J. Chem. Soc., 1103 (1956).
b) |. B. Simon and |. |I. Kovtunovskaya-Levshina, Khim. Geterotsikl. Soedin.,
758 (1966) [Chem. Abstr., 87, 3037 m (1967).].
¢) F. Runge, Z. EL-Hewehi, H. J. Renner, and E. Taeger, J. Prakt. Chem.,
11, 284 (1960).

(Received April 2, 1976)



