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Synthesis of (-)-Oseltamivir Phosphate

Br
OH A 0nc OH OTBS COLEt
B (5.0 equiv) 3 steps E (3.0 equiv)
Boc—N Boc—N — > Boc—N
Amano lipase PS 71% Zn (3.0 equiv)
hexane—THF (10:1) | sat. aqg NH,4CI
A~ oH 37°C,3h C OAc D O  THF0°C 4n
68% (4.92 mmol scale) er>99:1 71% (dr = 3:1)
OH OTBS ) OTBS
TBAF (2.0 equiv) MsCI (3.0 equiv)
THF, rt.,2h EtsN (3.5 equiv)
Boc—N - Boc—N - Boc—N
72% CHJ.Cly, 0 °C tor.t.
(2.62 mmol scale) 84%
OMs COEt OMs CO,Et OH CO.Et
F
DMP (2.0 equiv)
CHQC|2, rt,2h
91% (1.89 mmol scale)
|O PhsP=CH
3P=CHz
(3.0 equiv) Grubbs 11 (0.1 equiv) COEt
Boc—N ———» Boc—N Boc—N
THF, -20°C, 3 h CHyCly, 40 °C, 18 h
63% 55% (120 umol scale)
OMs COEt OMs CO,Et OMs
1 K

1. NaNj3 (4.0 equiv)
DMF, r.t., 18 h

EtOH, r.t., 18 h

O., : CO,E
AcHN

3. HaPO,, EtOH

: 81% (100 umol scale) ACHN

NHp-HPO,

Oseltamivir Phosphate
mp 202 °C

/ﬁ/\
2. Hy, Lindlar catalyst
O",

3-pentanol (solvent)
BF3-OEt, (1.5 equiv) | 84%

-8°C,1h
TFA, (20 equiv) M
CO2Et  CHyCly, r.t., 18 h o.,

-~
then Ac,O
EtsN, r.t,3h  BocHN
OMs 93% (110 umol scale) OMs
M L
mp 137 °C mp 157 °C

Significance: Oseltamivir phosphate (Tamiflu®) is
a neuraminidase inhibitor that is widely prescribed
for the treatment of various influenzas. The key
step in this small-scale, 21-step synthesis is the
enzymatic desymmetrization of the meso-diol A
using Amano lipase PS. The diol A was prepared
in six steps starting from cis-2-butene-1,4-diol.
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Comment: For the enzymatic desymmetrization of
closely related substrates, see: K. Fuiji et al. Tetra-
hedron Lett. 1990, 37, 6663. For a closely related
strategy based on epoxide opening and ring-clos-
ing metathesis, see: V. Rawat, S. Dey, A. Sudalai,
Org. Biomol. Chem. 2012, 10, 3988.

2013 © THIEME STUTTGART « NEW YORK

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



