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Prostaglandin F2α

Total Synthesis of Prostaglandins
A Sweet Approach
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Stork Total Synthesis of Prostaglandins from Sugars

96%

ClCO2Me
pyr, -30→0°

10 eq CH3C(OMe)3
cat EtCO2H
140°  72 h

83%

25% aq AcOH
120°  1 h1 eq Et3N

CH2Cl2  rt  1 h

1:1

xyl 160°  1 h

0.1 eq K2CO3
MeOH

rt  30 min

59% overall
2 eq

1) H2, Pd-BaSO4
     MeOH
2) TsCl, pyr
     -20°  7 d
3) EVE

5 eq Bu2CuLi
Et2O

-40°  2 h

79%

67%

10 eq KOt-Bu
THF

rt  45 min
0.5 N NaOH
∆  10 min

77%

7 steps

I. Total Synthesis of Prostaglandin A2
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Synthesis of PGA2  (continued)

2.2 eq LDA
THF

3 eq PhSeCl

4 eq NaIO4
MeOH

rt

Prostaglandin A2

D-glucose

NaBH4
aq 10% H2SO4

acetone
H+

90% 75%

NaBH4
MeOH

10°  1.5 h

Ac2O, pyr
CH2Cl2
-7°  18 h

1) Me2NCH(OMe)2
2) Ac2O, ∆

1) K2CO3, MeOH
2) ClCO2Me, pyr
3) CuSO4, aq MeOH

4) PhH, ∆

acetone
cat H2SO4

54% overall

CH3(OMe)3
cat EtCO2H

∆

80%

1) K2CO3, MeOH
2) TsCl, pyr
3) EVE

10 eq Bu2CuLi
Et2O

-40°  2 h

aq H2SO4
THF

rt  15 h

35% overall

EVE

II.   Total Synthesis of Prostaglandin F2α

40% overall

71%

commercially available

D-Glycero-D-guloheptono-1,4-lactone
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HCN
EtOH
-10°

50% aq AcOH
THF, 35°

1.5 eq TsCl
pyr, -15°

EVE

6 eq KHMDS
benzene
∆  5 h

1) TBAF, THF
2) Collins Ox
3) AgNO3, KOH
    aq EtOH

AcOH
H2O-THF
40°  5 h

Lis-Bu3BH
THF, -78°  1.5 h

Prostaglandin F2α

Synthesis of PGF2α  (continued)

37% overall

72%

73%


