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Summary: An expedlitious enantlo and dlastereoselective route to P-lactam
synthons has been developed; two novel Key radical reactions allowed us to
obtain two useful Intermediates In the synthesls of thienamycin and PS-5.

Since 1976, after the 1isolation by a Merck research groupl of (+)-
thienamycin {, a new carbapenem with important antibacterial activity, many
efficient routes to 1 and penems 2 have been developed?s3,

An important intermediate common to many routes is represented by 2-
azetidinone 3, which has been obtained almost exclusively from natural -
precursors"‘. In this communication we wish to describe a new enantio and

diastereoselective synthesis of 2-azetidinones 16 and 19, starting from

commercially available cis-2-buten-i,4-diol 4 (see scheme).

H
X =
R
NR
& " 07 2 s
COOH
2 3

The monoprotected compound § (tBuPhpSiCl, imidazole, DMF, r.t, 20 h,
30%) was epoxidized according to SharplessS, to afford the chiral epoxyal-
cohol 65 (90%). The subsequent oxidation of 67 to 7, was achieved in high
yield buffering the reaction mixture with NaHCO3 Compound 78 , which is
formally related to the corresponding 2,3-epoxybutane acid prepared from L-
threonine3d, was transformed into the epoxyamide 8 (70%Z from 6). The latter
was then subjected to the Key cyclization step to afford B-lactam 9: the
chosen conditions (LiHMDS, THF, T:=-25'C) allowed us to obtain 9 as the only

product (50Z after purification by flash chromatography).
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Reagents and conditions: A) Ti(O-i-pr)g, L(+) DET, TBHP, CHpClp, T=-25:C

(90%). 8) RuCl3, NalO4, NaHCO3, Hp0, CH3CN, CCl,. C) p-MeO-CgHg-NH-
CHaCOQOtBuy, CICOOiBu, N-methylmorpholine, 4 sieves, THF, T=-25.C (704 from
8). D) LiHMDS, THF, T=-25:C, 156 min (50%). E) TBAF, THF, T=-20:C (904). F)
Naph80pCl, Py, T= 0-C (85%). G) KpCOz, MeOH, T=-35.C, 10h (75%). H) Nal n-
BugzsSnH, AIBN, DME, T=z=75:C, 2h,(80%). 1) tBuMeoSiCl, DMAP, imidazole, r.t,,
20h  (90%). L) NaOH (%1 eq), EtOH, T=50:C, 8h. M) PDb(OAc)s, DMF, AcOH,
T=70-C, 45 min (60%Z from 14). N) TsCl, DMAP, CHaClp, rt, 12h (85%). O) Nal,
n-BuzSnH, DME, AIBN, T=80 C, 24h (80%). P) Pd/C 10%, Hz (1atm), MeOH (90%).
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The correct relative stereochemistry of C-3 and C-4 was confirmed Dy
i{H-NMR decoupling. Careful deprotection of the primary hydroxyl function
(T= -20:C), gave 10 in high yield (90%).

Because of the possibility of properly elaborating the hydroxy
functions at C-5 and C-6, compound {0 appeared to be a new strategically
important chiral synthon for the preparation of several different azetidi-
none intermediates.

Compound 12 was prepared from 10, via the mononaphthylsulphonyl deri-
vative 11, achieving the epoxide formation at T:--36.C9 anda then succesfully
transformed into i3 by a novel chemo and regioselective reductive opening
of the epoxy ring (Nal, n-BuzSnH, DME, AIBN, T:= 80-C, 2h, 80%)10 in rather
good yield (80%). In order to have a chemical correlation the hydroxyl
function at C-5 was protected as t-BuMepSi by standard procedure“. Alka-
line hydrolysis of the ester function (NaOH 14 eq, EtOH), was followed DYy
oxidative decarboxylation of the acid 152, affording known 161314 (60
overall yield from {3).

On the other hand the Key intermediate 10 was tosylated to {7 and, the
latter, subjected to a novel radical elimination (Nal, n-BuzSnH, DME, AIBN,
T: 80-C, 24nM5. The olefin 18, obtained as the only product of the reac-
tion (80%) was finally hydrogenated to 1916, a potential chiral interme-
diate for the synthesis of the B-lactam PS-517. The smooth obtalning of
terminal olefins from {2 ditosylated diols by radical elimination 1s now
investigated on several other compounds.

The authors thank Prof. G, Plancatelli for helpful discussion.
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