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(-)-Centrolobine

The first enantioselective total synthesis of (—)-Centrolobine is described. The key reaction is the synthesis of the cis-disubstituted tetrahydropyran
framework by intramolecular cyclization of the enantiopure hydroxyketone 3 with Et;SiH and TMSOTf. The stereoselective reduction of the
P-ketosulfoxide 4 is the source of chirality. Revision of the absolute configuration of (—)-Centrolobine is proposed.

(—)-Centrolobine, @§(p-hydroxyphenyl)ethyl]-24§-meth- B-Ketosulfoxide (+)-(R)-5vas prepared by condensation
oxyphenyl)tetrahydropyran, is a crystalline substance isolatedof glutaric anhydride and the carbanion of (+)-(R)-methyl
from the heartwood ofentrolobium robustufnand from p-tolyl sulfoxide (Scheme 2 Esterification in the presence
the stem of Brosinum potabilé in the amazon forest. of dimethyl sulfate and potassium carbonate gave the ester
Although the basic structure was elucidated in 1964 by total 4 in 82% yield for the two steps. Although this sequence
synthesis of the racemic methyl ethi&p,its absolute con-  had already been reportédye have improved the overall
figuration has not been unequivocally established. yield by working at—78 °C and modifying the esterifi-

We report in this paper the first enantioselective synthesis

of (—)-Centrolobine and propose a revision of its absolute _

configuration.
) ) . Scheme 1
As shown in the retrosynthetic Scheme 1, our approach is
based on the synthesis of aldehy?ievhich could proceed O — O o
from the intramolecular cyclization of the diastereomerically  pMeOCH,~ ™0~~~ PhoH PMeOCH, " 07 /7
pure hydroxyketon@, readily available by stereoselective ﬂz
OH O

reduction of enantiopurg-keto sulfoxide4. (--Centrolabine 1
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cation procedure. According to our previous resbtlthe
reduction of thef-ketosulfoxide 4 with DIBAL/ZnBr,
yielded [5(R),S(R)]-3-hydroxysulfoxidé in 80% yield and
98% de. TheR) configuration of the hydroxylic carbon was
expected from the reaction mechanism already propésed
and also from outH NMR characterization of the product.
From the numerous examples of reductiorpefetosulfox-
ides already reported,©6 we noticed that the nonequiva-
lence of the methylene hydrogeasto the sulfoxide group
is quite different in the two diastereomers: in theRRE(R)]
configuration, theAv value between these two hydrogens is

(3) Solladié, G.; Hutt, J.; Girardin, ASynthesis 987, 173.
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1552. (c) Solladié, G.; Frechou, C.; Demailly, G.; GreckJOOrg. Chem
1986,51, 1912. (d) Solladié-Cavallo, A.; Suffert, J.; Adib, A.; Solladi
Tetrahedron Lett1990,31, 6649. (e) Solladié, G.; Rubio, A.; CafreM.
C.; Garcia-Ruano, J. [Tetrahedron: Asymmetr$990, 1 187. (f) Carrén,
M. C.; Garcia Ruano, J. L.; Martin, A.; Pedregal, C.; Rodriguez, J. H.;
Rubio, A.; Sanchez, J.; Sollddi&. J. Org. Chem1990,55, 2120
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~40 Hz (38 Hz in6) and around 80 Hz in the [S},S(R)]
epimers’ This correlation will be determinant in the final
comparison with natural (—)-Centrolobine.

Without protection of the hydroxyl group, the methyl ester
6 was transformed into theN-methyl-N-methoxyamide
(Weinreb amid€)7 in 93% yield. The hydroxyketongwas
then obtained in 71% vyield by addition gFmethoxy-
phenylmagnesium bromide reagent to the Weinreb armide

With the hydroxyketon& in hand, we tried the cyclization
under catalytic acid conditiongp{toluenesulfonic acfdor
camphorsulfonic acid) and obtained 50% of the starting
hydroxyketone3 and 50% of the dihydropyra@ (Scheme
3). In these acidic conditions, it was impossible to isolate
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the intermediate hemiket8] which was dehydrated quickly
to the very stable and highly conjugate dihydropygant
was not possible to improve the yield.

Following the work of Olakt and Nicolaod# who
described the trimethylsilyl triflate catalyzed preparation of
unsymmetrical ethers by reductive condensation of carbonyl
compounds with alkoxysilanes, we treated the hydroxyketone
3 with an excess of E&iH and TMSOTf in CHCI, at 0°C.
After 15 min, we obtained in good vyield (81%) the
tetrahydropyran10 with complete syn stereoselectivity
(Scheme 4). The syn stereochemistryl 6fvas assigned by

Scheme 4
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H NMR spectroscopy on the basis of NOESY experiments.
The configuration at the new stereogenic center must be
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controlled by greater stability giving the syn diequatorial ||| || N RN NI

compound. Taking into account the absolute configuration
of the precursoB, we assigned the [2(S),6(R),S(R)] config-
uration to the resulting sulfinyl tetrahydropyraf. The final
comparison with the [f of natural Centrolobine will indeed
confirm this result.

To transform the sulfoxid&O into the aldehyde under
very mild conditions, we used the classical TFAA-2,4,6-
collidine Pummerer condition's. Subsequent treatment of
the Pummerer product with saturated aqueous sodium
hydrogen carbonate afforded the aldehydim 82% vyield
(Scheme 5).

Compound2 was then submitted to a Wittig reaction en
route to (-)-Centrolobine. The necessary 4-benzyloxy-
benzyltriphenylphosphonium sdlB was prepared from the
commercially available 4-benzyloxybenzyl alcotidlin 95%
overall yield** The Wittig reaction between the sdl8 (2
equiv) and the aldehyd2 was carried out in the presence
of 2 equiv of BuLi to give the olefinl4 in excellent yield
(96%) 1 Simultaneous reduction of the double bond and
deprotection of the benzyl ether by catalytic hydrogenation
afforded (—)-Centrolobind in 93% yield.

H and'*C NMR spectra, IR spectroscopic data, melting
point (95°C), and optical rotation {{]p —93, (c1, CHCE))
of 1 were identical to those described for the natural
product!? De Albuberque and co-workéfsproposed a
[2(R),6(9] absolute configuration for (}Centrolobinel on
the basis of Brewster's empirical rul€on the correlation
between molecular rotation and absolute configuration. We
would like to revise the absolute configuration of)¢
Centrolobinel to [2(S),6(R)] on the basis of the absolute
configuration of theg-hydroxysulfoxide [5R),S{)]-6, in turn

Scheme 5
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established considering the well-known behaviofddeto-
sulfoxide [S(R)]-4in the reductions with DIBAL/ZnX.

In conclusion, we have reported the first efficient (nine
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