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A [2+3] cycloaddition of camphor-derived oxazoline N-oxide to o f-unsaturated ester afforded adduct 8. Tetrahydrolipstatin 1 was prepared
from this compound in a nine-step sequence of reactions.

Tetrahydrolipstatirl is a potent inhibitor of pancreatic lipdse

and has been marketed in several countries as an antiobesity Scheme 1
drug. The biological activity of this compound attracted the
. . : CeHhs - Cribzs
interest of synthetic chemists, and many total syntheses of Y
p-lactonel have already been publishéds an illustration o 0.0
of the potential of a new kind of asymmetric 3] o} Q m
cycloaddition using oxazolind-oxides as dipole$ye report ] HJ\N\\
in this paper a novel stereoselective synthesis of the title H
compound. DIPC on

The known aldehydd has been prepared in 90% ee and AlMgBr /k/\
in 47% overall yield from the commercially available NC1HeCHO S 768G Critas A
dodecanal2 by a modification of Hanessian’s schefhe. 2 60%, ee: 90% 3
Wittig olefination gave rise to a 22:1 mixture & and Z 1) KH, BnBr OBn
geometric isomers which after purification affordés)-,3- THF, DMF /k/\
unsaturated estérin 93% yield (Scheme B). 2) 0s0,, NMO CiiHaa 0
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and trimethylorthoformate, was performed in toluene at 80  Unexpectedly, this compound proved to be unstable and,
°C. The endo adducB was isolated in 61% vyield after for this reason, was subjected without purificafioio
chromatography along with less than 5% of the correspond- oxidation—hydrolysi§ affording the aldehydel2. y,o-

ing exo adduct and less than 5% of the adduct resulting from Unsaturated aldehyde? was purified without isomerization
the cycloaddition with the minoent-5. The configuration ~ Or epimerization and was isolated in 51% overall yield from
of the new|y created asymmetric centersBiwas deduced 9. Ketol 13, a precursor of aminoisoborneol hydrochloride
after NOESY experiments as illustrated in Figure 1. In 6. was recovered at this stage in 98% yield.

Oxidation of aldehydel2 with buffered NaCI@® was
followed by g-lactone ring formation of the resulting acid
with PhSQCI using the previously reported conditiohhe
pB-lactoneld was thus isolated in 50% yield. Hydrogenation
of the double bond with concomitant hydrogenolysis of the
benzyloxy group gave rise nearly quantitatively to the known
B-lactonel54° Compoundl5 was finally coupled with $)-
N-formylleucine under Mitsunobu conditions (for this step,
DIAD gave better results than DEAD) and afforded tetrahy-
drolipstatin1'©in 93% yield (Scheme 3): mp 42 (mp"°
40—42°C); [0]®*®> = —32.0 (c0.74, CHCY); [a]%% 4° =
—33.0 (c0.79, CHCY}).

Figure 1.

agreement with semiempirical calculations, this cycloaddition
is controlled by HOMO dipoleLUMO dipolarophile Scheme 3

interactions’® CiiHog

Reduction—oxidation of the ester group8rgave rise to CaHo \ Y
the aldehyde derivative in 88% yield® In the following OHC  OH ©OBn
step, the Wittig chain elongation was very sensitive to the 1 1)@;520 *o12
presence of salt. When phophorab@ was generated by 2) HCI 2N), THF
deprotonation of the corresponding phosphonium bromide 51% from 9 0
salt with "BuLi, NaHMDS, or KHMDS, the reaction was OH
very slow and afforded compourd. in poor yield. However, 13

whenl0was generated with NaNth boiling THF followed CiiHos
T ; ; ; 1) NaClO,, NaH,PO - o
by filtration of NaBr, the resulting solution reacted instan- omothvl-but 2724 CHo
. . -me -Z-putene
taneously with aldehyd@ at —78 °C and gave rise to the 12 oy o OR
expected compountil as theZ isomer (Scheme 2). 2) PhSOLCI, CsHsN o
3) Hy, Pd-C, 14: R=Bn
50% 15 : Dihydro 14, R=H
(S)-N-formyl leucine
15 - . 1
Scheme 2 DIAD, THF, 0°C
93%
+ /O
NHOH, Hol  HC(OMe)g N
OH PhMe o N . . . . .
6 40°C ; Following this strategy, the synthesis of tetrahydrolipstatin
1 was completed in 11 steps and 14% overall yield from the
0 CoH known aldehydel and in 14 steps and 5.58% overall yield
o e W e (81.4% for each step) from the commercially available
80°C, 16h 0 |
61% H BnO
EOC 8 (4) ee was determined bjH NMR analysis of the corresponding
1) DIBAH O-acetylmandelate ester of alcol®lsee: Hanessian, S.; Tehim, A.; Chen,
PhMe n—C CyHgs P.J. Org. Chem1993,58, 7768.
——— H (5) The same compound has been described under the racemic form:
2) TPAP, NMO o Y Bno Oblin, L.; Parrain, J.-L.; Rajzmann, M.; Pons, J.-8.Chem. Soc., Chem.
4A MS, CHCl, 9 n Commun1998, 1619.
88% CHO (6) Direct reduction of the est@&with DIBAH gave aldehyd® in 76%
yield.
PhsPCHC4Hg o (7) Under these conditions, the Wittig resulting compoulil was
10 N~ CiiHzs obtained in 80% yield as a crude product. As degradation occurred during
P—— H purification, crudell was taken in the next reaction.
o (0] |
THF, -78°C 4 BnO (8) Kraus, G. A.; Tashner, M. J. Org. Chem1980,45, 1175.
CiHo~ = 11 (9) Barbier, P.; Schneider, Helv. Chim. Actal987,70, 196.

(10) New compounds are characterized by and 13C NMR spectra,
HRMS, and optical rotation.
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dodecanal2. This synthesis competes favorably with the  Supporting Information Available: Detailed experi-
previously reported ones. mental procedures and characterization data for compounds
3—15 and tetrahydrolipstatii. This material is available
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