1096 J. Org. Chem. 1995, 60, 1096—1097

Communications

2-Substituted 2,3-Dihydro-
4H-1,3-benzoxazin-4-ones: A Novel
Auxiliary for Stereoselective Synthesis of
1-f-Methylcarbapenems

Kazuhiko Kondo,* Masahiko Seki, Tooru Kuroda,
Takeshi Yamanaka, and Tameo Iwasaki

Research Laboratory of Applied Biochemistry,
Tanabe Seiyaku Co., Ltd., 3-16-89, Kashima,
Yodogawa-ku, Osaka 532, Japan

Received November 21, 1994

The antibiotic 1-8-methylcarbapenems 1a have been
the subject of much investigation® because of their broad
spectrum antibacterial activity and enhanced chemical
and metabolic stability.? A highly efficient synthesis has
been needed to produce 1a in large quantities for clinical
trials. One of the most successful constructions of 1-8-
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1a: X= SR R'=H
1b: X= OP(O)}(OPh),,
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4a: X, Y=S
4b: X, Y=0
4c: X=0; Y=S

methylcarbapenem key intermediates 2 employs the
stereoselective aldol-type reactions of acetoxyazetidinone
3 with enolates derived from carboximide auxiliaries.
Since the structure of the auxiliary determines the
stereochemistry of the C-1 methyl group, various auxil-
iaries have been devised for these aldol reactions, such
as 1, 3-thiazolidine-2-thione (4a),? 2-oxazolidone (4b),*
and 1,3-oxazolidine-2-thione (4¢)5 . The stereoselective
synthesis of 2 via the Reformatsky reaction using 2-ox-
azolidone has recently been reported.® These auxiliaries
each possess at least one of the following drawbacks:
difficult accessibility, necessity of refunctionalization
before the subsequent ring construction, and requirement
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Table 1. Reformatsky Reaction of 38 with 7

8 R! yielde (%) Bioc mp (°C)
a —(CHy)s— 95(75b) 92:8 149~151¢
b ~(CHz)s— 77(60) 85:15 oil

[4 Me 94 85:15 133—-134¢
d Bu 87 98:2 oil

e Bzl 76 99.6:0.4 oil

¢ Isolated yield. ® Yield of the pure S-isomer. ¢ Determined by
HPLC. ¢ Melting point of the pure S-isomer.

of expensive reagents, such as Sn(OTY{),; Therefore, a
more efficient auxiliary is still in demand.

In connection with our studies of a salicylic acid-
derived synthetic auxiliary,” we became interested in the
use of 2-substituted 2,3-dihydro-4H-1,3-benzoxazin-4-
ones 6, available in a single step from salicylamide, as
an auxiliary for the synthesis of 1-5-methylcarbapenems.
The route envisioned for the construction of the 1-8-
methylcarbapenem skeleton is based on the auxiliary-
controlled Reformatsky reaction of the acetoxyazetidino-
ne 3, followed by Dieckmann-type cyclization8 (Scheme
1). The benzamide group and the substituents at C-2 of
the dihydrobenzoxazone 6 were expected to lead to a rigid
transition state which might result in the stereoselective
Reformatsky reaction. In addition, the auxiliary dihy-
drobenzoxazone 6 was expected to function as a leaving
group in the Dieckmann-type cyclization. In the present
paper, we describe the use of auxiliary dihydrobenzox-
azone 6a in an efficient synthesis of 1-8-methylcarbap-
enem 1b, a key precursor of 1a.?

The auxiliary, dihydrobenzoxazone 6a, was prepared
by the acid catalyzed condensation of salicylamide 5 with
cyclohexanone in toluene in 92% yield.? Acylation of 6a
with 2-bromopropionyl bromide in the presence of pyri-
dine in toluene gave the carboximide 7a in 87% yield.
The Reformatsky reaction of the acetoxyazetidinone 3
with 1.5 equiv of 7a and 3 equiv of zinc dust was
conducted in refluxing tetrahydrofuran. After silica gel
column chromatography of the crude product, the pure
diastereomeric mixture of the azetidinone 8a was ob-
tained in 96% yield (5:o. = 92:8, HPLC). When the crude
product was directly recrystallized from aqueous ethanol,
the essentially pure S-isomer 8aj was obtained in 75%
yield, based on 8. The structure of 8a8 was confirmed
by means of X-ray crystallography.1©

In order to improve the selectivity obtained with 7a,
the carboximides 7 bearing various substituents at C-2
were prepared and subjected to the Reformatsky reaction
in a similar manner (Table 1). Although higher diaste-
reoselectivities were observed for some of the azetidino-
nes (8d,e), we preferred the cyclohexyl derivative 8ag as
the key intermediate because of its higher yield and easy
crystallization.

The cyclohexyl derivative 8aj was converted into the
allyl ester 9 in 95% yield by treatment with allyl
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bromoacetate and sodium bis(trimethylsilylamide) in
tetrahydrofuran at —50 to —45 °C. The Dieckmann-type
cyclization of 9 was effected by treatment with 2.5 equiv
of sodium bis(trimethylsilylamide) in tetrahydrofuran at
—35 to —25 °C. After addition of 1.3 equiv of trimeth-
ylsilyl chloride,* the reaction mixture was treated with
diphenyl phosphorochloridate at 0°C to afford the desired
vinyl phosphate 1b*? in 82% yield. The auxiliary 6a was
recovered from the reaction mixture by direct crystal-
lization, in 85% yield. The vinyl phosphate 1b thus
obtained can be converted into the various thiovinyl
derivatives 1la by standard procedures.!?

Thus, the dihydrobenzoxazone serves as an effective
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auxiliary for the stereoselective Reformatsky reaction of
the acetoxyazetidinone. We have also found that the
dihydrobenzoxazone serves as a good leaving group in
the Dieckmann-type cyclization, to afford the 1-5-meth-
ylcarbapenem skeleton. The application of the present
novel auxiliary to other auxiliary-induced asymmetric
syntheses of biologically active compounds is currently
under investigation.
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