A Practical Synthesis of (-)-Oseltamivir
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First generation approach to Tamiflu: current manufacturing process
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Second generation approach
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Several steps required high dilution. 45, 7330
The yield of enzymatic resolution step is 20%



Desymmetrization approach to Oseltamivir
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...still uses sodium azide....
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Corey’s approach
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Shibasaki 15t approach
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Shibasaki 2" approach
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Shibasaki 29 approach contd..

(EtO),P(O)CN J{O
~NHBoc (1 equiv) 0
© NFCbz d =h2 ph |= RO~ NHCbz 2)Boc,O, DMAP g /O
cyanophosphorylation 3 z 0c,0, , PY
14 (99% ee) NC o 72% (3 steps) NC NHCbz
16
1) 052003 (10 mol %) 2) Dess-Martin [O], 94%
MeOH, 97% 3) LIAIH(O'Bu)3, 91% |
v
1) ngl, EtOH; “.NBOC DEAD OH
o) N aq O 1) 3-pentanol ] PhsP _ «~NHBoc
NHAC 4% WNHAC  BF3-OEty, 51% «——
‘ ~ HsPO, P Ne NHCB:ET2 NG NHCbz
3y :
EtO,C NHyHPOs (ot NG NHCbhz 2) TFA 18 17
Tamifly 19 S0l Sl

81% (2 steps)



Shibasaki 3@ approach
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Fukuyama’s approach: Retro-synthetic analysis




Synthesis
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Synthesis contd..
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Synthesis contd..
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Conclusion

They employed inexpensive and commonly used reagents.

Overall yield of lactone 13 from benzyl chloroformate was low, but
the intermediate can be obtained as crystals on large scale.

Other reactions proceed in high yield

This synthesis begins with a readily available starting material as
compare to shikimic acid.

This route has great potential to synthesize tamiflu derivatives.



