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Abstract Diastereomerically pure 4-benzoyl- 8 -lactams react with

NaH/DMF in the presence of an alkyl halide to give 5-alkoxy- vy -lactams.

The introduction of new functional groups in the g-lactam ring continues to

attract the interest of several research gr‘oups1

2

. Just a few cases of monocyclic

4-acyl- g-lactams syntheses have been reported” in spite of their potential utility

for the development of synthetic routes to other 4-substituted monocyclic or

2d,29

bicyclic g-lactams . Previou51y3 we have reported the cycloaddition reaction

of 1,2-iminoketones 1 with acyl chlorides in the presence of Et3N to give 4-acyl-
4. y» only one of the two possible diastereoisomers was observed
3a

-g-lactams 2. When

and isolated from the reaction mixture

o] Rt 0
5
i M 3 o |
R«—C—C=N—R 2_|
| R N
r? § - \\Ra
R o
1 2

Thus & first question is the configurational assignment of the isclated product.
The chemical shifts intervals for structurally related compounds appear to indicate

that the same stereoisomers were formed in all cases (Table 1}.
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Table 1

e chemical shifts intervals for the proton

attached to C-3 in 4-acyl-g-lactams ga (R4=H)

R1= Rz R5 Resonance Number of compounds
interval (ppm) analyzed
CSH5 CGHS 5.0-5,2 4

eHs Ei}— 5.8-5.9 10
Cohs [:j;f- 6.0-6.3 3

b

CeHs CH, 3.9-4.1 2
C

CH CeHs 4.3-4.5 a

CH ﬂf%— 5.0-5.19 3

a) Spectra was recorded in CDC13 except for the phthalimidoyl derivatives which
were recorded in DMSO-ds.
b) SCH = 1.2 pom in both cases
=3
¢) 8£ﬁ3= 1.7 ppm in all casges; acﬂ380= 1.9-2.0 ppm
d) SCﬂ3= 1.8-1.9 ppm; Scﬁscﬂ= 2.2-2.3 ppm

1_p2

X-Ray analysis of two selected derivatives 2 (a R'=R®=CH,; R5=C Hgs R3=p-C1—C Hy-3
= M= 3 65 64

b R1=R2=R5=C5H5; R3=p-Cl-C5H4-) allows for the determination of configuration of

carbons 3 and 44. The resulting ORTEP drawings are indicated in Figures 1 and 2.
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Compound 2a

Figure 1
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Compound 2b

Figure 2
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Attempts of cis-trans isomerization of g-lactams 2 (E.R4=H; R1=R2=R5=C5H5;

R3=p-Me0-CGH4-) in the conditions previously described3b failed. However reactions
of 2¢ with NaH/DMF followed by hydrolysis gave the amide g?. On the other hand

reaction of 2 with NaH/DMF in the presence of an alkyl halide yielded y-lactams i§

(Table 2},
Ph Fh
Ph Ph
~ —
Ph
0
= 0
0 RO !il
Ph NHAr
Ar
{Ar= p-Med-CgH,~-)
3 4
Table 2
Analytical and spectroscopic data of compounds 4
2¢ a% NaH/DMF 4
Entry R X upd \'\eldh Yy-nar® [rd nc-mﬂ'rE
r CHy T 13%-180{E10H) nf 3.5(5,30,-0CHy) 169D[CO-N)
3.7(s.3H.Ph-0CH,)
b CoH 1 L79-180(Et0H)  75%  1.3(t,3H,d=7 Kz, ~CH,) 1690(C0-N)  168.7(C,)i96.4(Cg),
3.7{c,2H,J=7 Hz, -CKZ-) 57 2(-05"2—);14.2(-CH3)
€ CHy=Cole 1 E55-156(Bu"OH)  76%  4.7(c,2H,J=11.5 Hz,-CH,-) 1690(CO-H) 168.76{¢,}:97.01(Cg);
64.48(-0CH,-)
4 CH,-CH=CH,  Br 175-176(EtOW)  662%  4.22(tap.2H,-OCH,) 1690(C0-H) 168.8{(C,),133.0(-CH=);
5.06-5.53(m,2H,=CHy-) 116.8(CH,=}396.5(C¢)
5.72-6.25(m,1H,=Ci=) 52.8(-GCHZ-)

a) Parenthetically, solvent of crystallization.

b} In pure isolated product. The remaining material was starting B-lactam.

c) CDC13. 80 MHz.

d) In KBr pellet.

e} CDC]B. 20 MHz.

f) Along with Aa, a mixture of both sterecisomers of 4-benzoyl-3-methyl-3,4~diphe-
nyl-1-p-methoxyphenyl-2-oxo0azetidine was obtained (58 %).

g) Along with 4d one sterecisomer of 3-allyl-4-benzoyl-3,4-diphenyl-1-p-methoxyphe-
nyl-2-oxcazetidine was obtained ( mp 128-129 °C,24 %}. Canfiguratiomal assignment

is in progress.
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To the best of our knowledge this is the first case of ring expansion

HETEROCYCLES, Yol 26, No. 6, 1987

? of 4-acyl-

g-lactams. Further work in order to extend the synthetic utility of these

compounds 2 as well as the clarification of the mechanism of this process is now in

progress.
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