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STEREOCONTROL OF A TERTIARY HYDROXYL GROUP VIA MICROBIAL EPOXIDATION.

A FACILE SYNTHESIS OF PROSTAGLANDIN @-CHAINS

Osamu Takahashi,* Junko Umezawa, Keizo Furuhashi, and Motoyoshi Takagi
Bioscience Research Laboratories, Nippon Mining Co., Ltd.
Niizo-Minami, Toda-shi, Saitama, 335 Japan

Summary; Optically aclive 1,2-epoxy-2-methylatkanes(1}, useful precursors of tertiary alcohols, were

prepared by microbial oxidation and converted to prostagiandin w-chains,

Tertiary hydroxyl groups are frequently encountsered in natural products and also important in drug
design. Theirstereocontrol, which had been difficult to access by the conventional methods,! got to be
facilitated by the Sharpless oxidation.2 However, processes with the Sharpless’' step require muliti-step
FGls in several cases. Now we wish o report another approach, thus a microbial production of optically
aclive 1,2-epoxy-2-methylalkanes(1) as useful precursors of tertiary alcohols. Their short-step
conversions to unnatural prostaglandin w-chains are also described.

A mixture of 2-methyl-1-alkene 2 (200 g), n-tetradecane (10 1), and acell suspension of Nocardia
corallina B-276 (15 g cell/l, 10 1)3 was stirred (600 rpm) at 30 °C with aeration(0.5 I/min).% The organic
layer, separated through centrifugation, was fractionally distilled to give the corresponding epoxide 1 in

optically active form,

Nocardia corallina 1a: n=3
1b: n=4
CrHan CrHanet  1e: n=5
Epoxide Time % Yield® [o]F (neat) % ee® Config.
1a 48 h 32 -8.83° 76 R®
1b 72 h 55 -9.28° 90 RY
1c 72 h 56 -7.39° 88 RS

a: See note 4. b: Determined by TH NMR analysis (270 MHz) using
Eu(hfc)z as a chiral shift reagent (1/s=0.1). c: Asigned based cn the
similarity of the specific rotation with that of 1b. d: Determined
through a hydroxylation reaction (NaOH in agueous DMSO) which
gave (R)-(+)-2-methylhexane-1,2-diol (89 %ee). Ses note 5.
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Then 1b was reacted with lithium acetylide ethylenediamine complex in DMSO to afford acetylenic

alcohol 3, the precursor of 16-OH prostaglandins such as Rioprostil (5).8 On the other hand, 1¢ was

reacted with sodium iodide in the presence of acetic acid”? to give iodohydrin 4 .B The resulted 4 would

be convertible into 15-OH prostaglandins such as Arbaprostil (6)9 via B-oxide ylide.10 In each ring-

opening reaction, no detectable amount of regio-isomer was formed.8

QOur microbial oxidation, which can be utilized foriess functionalized alkenes3 than the Sharpless’

one, would give shorter synthetic routes in several cases. Furtherinvestigation on stereocontrol of

tertiary asymmetric centers is now in progress.
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