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AN ALTERNATIVE ROUTE TO 4-BENZOYL~2-AZETIDINONES

Riaz F, Abdulla® & James C. Willianms Jr,
Lilly Research laboratories, Division of Eli Lilly & Company
Greenfield, Indiana 46140 U.S.A

chlodelwdrohalogenatioz} by terminal Nl'clb bond formation affords

N-aryl-4=benzoyl-2-azetidinones from 3=benzoyl-3-bromopropionanilides

in an unequivecal annelation process,

The chemistry of 2-azetidinones continues to attract the interest of many research groups,

and a substantial proliferation of data has occurred in recent yea.rs.l"7 The current work
stems from a report by Chatterjee et, a.l.8 claiming the synthesis of two novel Z2-azetidinones
from substituted N-chloroacetyl-N-phenacylanilines, in yields ranging from 75 - 80 % (isolated).
However, we had reported in earlier publications9 that the cyclization of of such phenacylamines
(1) was san ambiguous process which afforded both 2-azetidinones (2) and 1,4-oxazin-3-ones (3).
The reaction coordinate was heavily dependent on aryl ring substituents (Scheme 1).
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In our hands, the yield of the 2-azetidinones by Chatterjee's z'o\rl'.e8 was consistently lower,
was always accompanied by oxazine, e.g. (38.)10. and was solvent dependent, with increasing

amounts of oxazine paralelling increasing solvent pt:»ZLa.rityr.11

We wish to describe an altemative approach to the synthesis of 4-benzoyl-2-azetidinones
using terminal I\Ii-Cl+ bond i'orms.ti.cm12 (Scheme 2). Thus, bromination of 3-benzoylpropionic acid
in ether at 0-5°C afforded guantitative yields of 3-benzoyl-3-bromopropionic acid, which was
smoothly condensed to its anilide in dichloromethane (dried over Davison 44 molecular Sieves)
with DCC in yields ranging from 80 - 95 %, The anilides were subjected to the action of various
bases (triethylamine, sodium methoxide, n-butyllithium, and Amberlite IRA 400, OH- ).
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The results are summarised in Table (I). The base of choice was discovered to be the anion
exchange resin with which only 2-azetidinones were formed by eyclodshydrohalogenation, without
any concomitant 1,2-elimination to trans-2-benzoylaerylanilids, With triethylamine no 2-azetidin-
one formation was observed. The ove;a.—ll_efficiency of the conversion to beta-lactams by this
route is about 28 - 60 41> based on starting 3-benzoylpropionic acid, but the process affords
uncontaminated lactams with the base of choice without subsequent need for chromatographic
parification, %
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Base Solvent R Time Temp. l C ©
(mins.) oG l/
0 # yield (mp) % yield (mp)
(0235)31? Benzene H 60 80 91 (159 - 160) -
NaOMe Ethanol E 60 22 48 358
n-Bali THF H 90 - 30 40 28
Amberlite Ethanol H 5-10 22 - 60
IRA-400
n " L'-CHS " " - 60 (172-174)
" n yc1 " " - 28 (142-143)
. " 3CF " n - 55 270-272)
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Experimental Frocedure

N-(4-Tolyl)ed=benzoyl-2-azetidinone : To 2.0g of 3-benzoyl-3~bromo-4'-methylpropionanilide
was added 15,0 ml of anhydrous (Linde 34 Sieves) ethanol and the crystalline solid was dissolved
with stirring. The solution was passed over a 25g / 20 em long colum of Amberlite IRA - 400
ania exchange resin (base form) column which had been thoroughly washed with ankydrous ethanol.
The starting material cyclized to product on the column and was eluted with 200 ml of anhydrous
ethanol. Elution of the beta-lactam was monitord by thin layer chromatography. When elution
was completed the fractions were combined and evaporated in - vacuo to give 1.19g ( 78 %) of
required title compound, Crystallization from 2-propanol/hexane afforded analytically pure
solid, mp 172~174° (Id.t.s 174-175%), yield 0.91g ( 60 % recovery).

IR (Majol) ¥,y 1745 (2-azetidinone); 1692 (A~benzoyl).
Anal. Caled. for C;.H,cNO, (265.29) % G 76,96, H 5,70, N 5.28;
Found G 77.12, H 5.9%, K 5.06

References

(1) A, K, Mikerjee and A. K. Singh, Tetrahedron, 3, 1731 (1978).
(2) P. G. Sammes, Chem, Reviaws, 76, 113 (1976). B

(3) A, K. Makerjee and R, C, Sriv;tava, Synthesis, 327 (1973).

(4) M. Hashimoto, T. Komori, and T. Kamiya, J, Amer. Chem, Soc., 98, 3023 (1976).

(5) A, G, Brown, D, F, Corbett, A, J. Bglington, and T, T, Howarth, J. Chem. Soc.

Chem. Commun., 523 (1977).

(6) K. (kamuna, S, Hirata, Y. Okamra, Y. Pukagawa, Y. Shimanchi, K. Kouno, and

T, Ishikura, J, Antibiotics, (Japan), 31, 480 (1978).
(7) R
(8) B, G, Chatterjee, V, V. Rao, S.K, Roy, and H. P.S. Chawla, Tetrahedron, 23, 493 (1967).
R

(9)

(10)

. B, Woodward, Acta Pharm, Suec., 14, 23 (1977).

. F, Abdulla and A, N, Bannerji, Z, Naturforsch., 266, 1140 (1971).

mp 73-75% M' mfe = 251; IR (Mujol) ¥, 1695
@ NMR (CDCL,) ppm & : 4.8 (s, 2H); 6.5 (s, 1H),
N 3

7.4 (broad, aromatic, 10H).
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In methanel containing 5 % water, the oxazine was the major product by tle
examination (Rr = 0,52, silicawgel, 2.5 % MeOH/CHClB) and by isolation.
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All yields are based upon isolated, erystalline, chromatographically homogenecus
material, In addition to IR and NMR spectroscopy, the 2-azetidinones and all
of the intermediates were charscterized by combustion analysis and mass spectral
fragmentation. We thank Mr. Paul Unger for the spectral data and Mr, George
Maciak for the combustion analyses,

Since the completion of our work a related cyclization has been reported by
Professor Wasserman: '

H., H, Wasserman, D. J, Hlasta, A, W. Tremper, and J. 5, Wu, Tetrahedron letters,
549 (1979).
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