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Synthesis of Tetrahydrolipstatin

Significance: Tetrahydrolipstatin (Xenical®) is a 
pancreatic lipase inhibitor that is marketed as a 
treatment for obesity. The eleven-step small-scale 
synthesis depicted (31% overall yield) features the 
regioselective carbonylation of the cis-epoxide I 
using the bimetallic [Lewis acid]+[Co(CO)4]– cata-
lyst J to give the trans-β-lactone.

Comment: Seven diastereoisomers of tetrahydro-
lipstatin were also prepared by this epoxide car-
bonylation route. Attempts to synthesize epoxide I 
via the direct DCC coupling of N-formyl-L-leucine 
with G occurred with appreciable amounts of epi-
merization.
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B (0.005 equiv)

Et3N (10 equiv
HCO2H (10 equiv))

r.t., 12 h
83% (35.5 mmol scale)

C
mp 36.5 °C

93% ee

1. KH (4.0 equiv)
    H2N(CH2)3NH2 (neat)
    r.t., 48 h

2. TBSCl (2.0 equiv)
    imidazole (2.5 equiv)
    DMF, r.t., 16 h
    79% (2 steps)

2 steps
85%

H2 (15 psi)
quinoline (0.2 equiv)

5% Pd/CaCO3
MeOH, r.t., 18 h

96% (1.43 mmol scale)

VO(acac)3 (0.02 equiv)
t-BuOOH (1.5 equiv)

CH2Cl2, r.t., 21 h
94% (1.31 mmol scale)

N-Cbz-L-Leu-OH (1.5 equiv)
DCC (2.0 equiv), DMAP (cat.)
CH2Cl2, r.t., 20 h
99% (306 μmol scale)

H2 (15 psi)
10% Pd/C

THF, r.t., 2 h

then HCO2H (3.0 equiv)
DCC (5.0 equiv)

CH2Cl2, r.t., 5 min
79% (305 μmol scale)

J (2.1 mol%)
CO (900 psi)
THF, 50 °C, 24 h
80% (149 μmol scale)

Ar = 4-ClC6H4

I J

Noyori asymmetric transfer hydrogenation

rr > 99:1
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