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Absolute configuration control through chemo-enzymatic onepot process
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One-pot reaction combined oxidation using manganese oxide/potassium
permanganate with reduction using alcohol dehydrogenase from lactobacillus kefir was studied to
develop stereo control of 1-phenylethanol. This combination did not work in the simple mixed
conditions, however, compertmentalization by polydimethylsiloxane membrane vial (PDMS thimble)
enabled the sequential reaction from the oxidation to the enzymatic reduction. 1l-phenylmethylketone
produced by the oxidation diffused into the exterior of PDMS thimble and the ketone was reduced into

chiral 1-phenylethanol in the chemical conversion of up to 86%, in the enantioselectiviety of up to

99%.
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Yield [%]
Entry  Substrate KMnO,/MnO, CH,Cl, Enzyme NADP* Buffer IPA o OH
[mmol] [a] [mL] [U/mmol] [mmol]  [mL] [mL] :
1 1 2 4 120 20 15 5 95 n.d.p
2 1 2 4 500 20 15 5 95 n.d.p
(a) Yield was calculated from NMR.
(b) n.d.: not detected.
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Table1
Yield [%]2
Substrate  KMnO,/MnO, CH,Cl, Enzyme NADP* Buffer IPA o OH
Entry [mmol] [ [mL] [Ummol] [nmol] [mL]  [mL] :
1 Interior 1 0.5 4 — — — — n.d.p n.d.p
Exterior — — — 500 20 15 15 3 95 (64%eer)
2 Interior 1 1 4 — — — — n.d.p n.d.p
Exterior — — — 500 20 15 15 4 92 (99%eec)
3 Interior 1 1.5 4 — — — — n.d.p n.d.p
Exterior — — — 500 20 15 15 6 91 (99%eer)
4 Interior 1 2 4 — — — — n.d.p n.d.p
Exterior — — — 500 20 15 15 13 86 (99%ee’)
5 Interior 1 3 4 — — — — n.d.p n.d.p
Exterior — — — 500 20 15 15 14 84 (99%eer)

(a) Yield was calculated from NMR. (b) n.d.: not detected.
(c) Enantiomeric excess of (R)-1-phenylethanol was determined by chiral HPLC.
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(S)-1-phenylethanol acetophenone (R)-1-phenylethanol
Not isolated
Yield [%]?
Substrate KMnO,/MnO, CH,Cl, Enzyme NADP* Buffer IPA o OH
Entry [mmol]  [g] ML [Wmmol] [mmol] [mL] [mL] H
ref.  Interior 19 1 4 — — - = n.d.p n.d.
Exterior — — — 500 20 15 15 4 92 (99%ee®)
1 Interior  1¢ 1 4 — — - — n.d.p n.d.b
Exterior — — — 500 20 15 15 4 92 (99%ee®)

(a) Yield was calculated from NMR. (b) n.d.: not detected.
(c) Enantiomeric excess of 1-phenylethanol was determined by chiral HPLC.
(d) rac-1-phenylethanol (0%ee). (e) (S)-1-phenylethanol (99%ee).
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