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What Is the Structure of Glabrescol?
Stereoselective Synthesis of Reported
Glabrescol**

Hideaki Hioki, Chie Kanehara, Yumiko Ohnishi,
Yukiko Umemori, Hitoshi Sakai, Suzuyo Yoshio,
Masayuki Matsushita, and Mitsuaki Kodama*

Glabrescol is a triterpene isolated as a minor constituent of
the branches and trunk of Spathelia glabrescens. Based on
extensive NMR spectra analysis, as well as the symmetrical
nature of the molecule, Jacobs et al. proposed a meso-type
structure 1 containing five continuously linked tetrahydrofur-
an rings.!! The novel structural features prompted us to
attempt the synthesis of glabrescol.>3 Furthermore, we
expected that the synthesis would make it possible to examine
the biological activity, including the ionophore-like character
which has not yet been reported on. Herein, we describe the
stereoselective synthesis of 1 and one of its diastereomers 2,
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using a baker’s yeast reduction as the chirality induction
method.! Comparison of NMR spectra, however, revealed
that neither compound was identical to the natural product.
The retrosynthetic analysis for 1 is illustrated in Scheme 1.
Thus, compound 1 is constructed by coupling the 15-carbon
segments A and B, followed by stereoselective oxygenation
and tetrahydrofuran (THF) ring formation. Segments A and
B can be prepared from the common (R)-diol C, obtained by
baker’s yeast reduction, through asymmetric oxidation.
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Scheme 1. Retrosynthetic analysis of the reported glabrescol (1).
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Segment A was synthesized according to Scheme 2. (R)-30]
was first treated with mCPBA to yield diastereomeric THF
derivatives 4 and 5 in a 1:1 ratio.l’! When the same trans-
formation was performed using the epoxidation mediated by
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Scheme 2. Synthesis of segment A. a) Ac,O, Et;N, DMAP; b) TBSOTH,
2,6-lutidine; c) LiOH, MeOH; d) Ti(OiPr),, (-)-DET, rBuOOH, 4 A
molecular sieves; e) 1M NaOH, MeOH; f) TsCl, Et;N, DMAP; g) K,CO;,
MeOH. mCPBA = meta-chloroperoxybenzoic acid, DMAP =4-dimethyl-
aminopyridine, TBS = fert-butyldimethylsilyl, Tf= triflate = trifluorome-
thanesulfonyl, (—)-DET = (—)-diethyl tartrate, Ts = tosyl = toluene-4-sul-
fonyl.
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ketone (6), developed by Shi,[”l the ratio was increased to 10:1,
favoring the desired cis derivative 4. After protection of the
two hydroxyl groups in 4 with acetyl and TBS groups, the
terminal acetate was selectively hydrolyzed. The resulting
allylic alcohol 7 was subjected to asymmetric epoxidation
using (—)-DET.®l Hydrolysis of the acetyl group in the
product caused a concomitant THF ring formation to afford
diol 8 as the major product (87.5 % de). Conversion of the diol
in 8 to an epoxide completed the synthesis of segment A (9).]

For the synthesis of segment B, (R)-3 was first converted
into (S)-3 in 4 steps through an epoxide, as shown in
Scheme 3. Epoxidation of (S)-3 using ent-6 as the chiral
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Scheme 3. Synthesis of segment B. a) MsCl, pyridine; b) K,CO;, MeOH;
c) Ac,O, pyridine; d) HCIO,, aq. THF; e) ent-6, oxone; f) SiO,; g) Im
NaOH, MeOH; h) PivCl, pyridine; i) MPMCI, NaH, DMF; j) TBSOTT;
k) DIBAH; 1) PhSSPh, Bu;P. Ms = mesyl = methanesulfonyl, Piv=piva-
loyl, MPM = para-methoxyphenylmethyl, DIBAH = diisobutylaluminum
hydride.

catalyst,! followed by treatment with SiO,, yielded the THF
derivative 10 in almost the same diastereomeric selectivity as
with (R)-3. The acetyl group was then changed into a pivaloyl
group and the two hydroxyl groups were protected as the p-
methoxybenzyl and TBS ethers. Finally, the pivaloyl group
was reductively removed and the resulting hydroxyl group
was converted into a sulfide moiety using Hata’s procedure!'”!
to produce segment B (12).0]

The two segments were then coupled together (Scheme 4).
Reaction of the lithium anion of 12 with the epoxide 9 in the
presence of DABCO (—78—0°C) afforded the desired
coupling product in a rather low yield, due to the instability
of 12 under the coupling conditions; the coupling product was
then desulfurized with Na and nBuOH to give the alcohol 13.
Protection of the hydroxyl group in 13 as the TMS ether and
oxidation of the double bond with AD-mix-a afforded the
diol 14 in 83 % yield.'> 131 The diol in 14 was converted to an
epoxide through the mesylate derivative and the MPM group
was removed. Treatment of the product with SiO, resulted in
the formation of a fourth THF ring yielding the alcohol 15.
The hydroxyl group in 15 was mesylated and the TMS group
was removed to produce 16, which was treated with NaH to
yield the compound with five THF rings. Although THF ring
formation is generally easily accessed, the yield of the product
was unexpectedly low because of the formation of substantial
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Scheme 4. Completion of the synthesis of reported glabrescol (1).
a) nBuLi, DABCO, THF; b) Na, nBuOH; c¢) TMSC], imidazole; d) AD-
mix-a; e) MsCl, Et;N; f) K,CO;; g) DDQ; h) SiO,; i) 1.2m HCI,; j) NaH;
k) nBu,NF. DABCO = 1,4-diazabicyclo[2.2.2]octane, TMS = trimethylsilyl,
DDQ =2,3-dichloro-5,6-dicyano-1,4-benzoquinone.

amounts of the elimination product. Finally, the TBS groups
were removed to achieve complete synthesis of 1.

The 'H and *C NMR spectra of synthetic compound 1 were
compared to those of the natural glabrescol. The chemical
shifts and splitting patterns were very similar to each other in
the 'H NMR spectrum, but there was a large difference in the
chemical shift of the signal assigned to H-11(14) (shown in
bold figures in Table 1).) In the *C NMR spectrum, a large
difference was observed in the chemical shifts of C-10(15),
C-11(14), and C-12(13). Therefore, it was concluded that the
structure of glabrescol is not 1. As the differences in the NMR
spectra suggested that the stereochemistry around the central
part is incorrect, we attempted the synthesis of diastereomer 2
as the possible structure of the natural product. The synthetic
route was almost the same as for the synthesis of 1
(Scheme 5). Comparison of the 'H and *C NMR spectra
revealed that 2 was also not identical to natural glabrescol.
The difference in the chemical shifts in the signals for 2 was
even larger than in the case of 1.

In summary, we have achieved the stereoselective synthesis
of two meso compounds corresponding to glabrescol. Neither
of them, however, were identical to the natural product and
the correct structure of glabrescol remains to be clarified.
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Table 1. Comparison of 'H and '*C NMR chemical shifts of natural and synthetic compounds.?!

Compound NMR Chemical shift!® at positions:
nucleus 1,30 2,23 3,22 4,21 5,20 6,19 7,18 8,17 9,16 10,15 11,14 12,13 24,25 26,29 27,28
natural 'H 1.05 3.79 1.80 1.39 3.97 1.48 1.53 3.83 1.60 1.27 1.09 1.11
glabrescol 2.08 223 1.72 1.96 1.92
BC 2538 71.57 8574 2662 31.14 8560 84.17 29.01 3475 8527 85.01 2823 2828 2516 2211
1 'H 1.05 3.78 1.80 1.37 3.97 1.46 1.51 3.70 1.54 1.28 1.09 1.10
2.06 222 1.69 2.02 1.80
13C 2526 7157 8559 2648 30.88 8549 8420 2898 3452 8448 8393 27.01 28.11 24.98 22.48
2 'H 1.04 3.79 1.80 1.38 3.96 1.42 1.49 3.63 1.61 1.27 1.10 1.20
2.05 217 1.73 2.01 1.79
BC 2529 7150 85.62 2651 31.02 8524 8352 29.11 3372 8354  84.22 26.13 28.04  25.06 24.34

[a] NMR spectra were measured in CDCl;:C¢Dg (7:3). [b] Chemical shifts quoted in ppm.
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Scheme 5. Synthesis of 2. a) Ac,0O, Et;N; b) HCI; ¢) MsCl, Et;N; d) DI-
BAH; e) NaH; f) n-Bu,NF.
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The asymmetrization of suitable meso compounds is an
attractive approach to the synthesis of complex molecules and
often greatly simplifies their preparation.l'l Numerous proce-
dures to effect asymmetrization have been developed, includ-
ing the deprotonation, protonation,P! esterification,*! hy-
drolysis,”! and ring cleavage of meso carboxylic anhydrides.[!

[*] Prof. G. Buono, Dr. J. M. Brunel, O. Legrand, S. Reymond

UMR CNRS 6516, Faculté de St Jérome
ENSSPICAM, Avenue Escadrille Normandie Niemen
13397 Marseille, Cedex 20 (France)
Fax: (+33)4-91-02-77-76
E-mail: buono@spi-chim.u-3mrs.fr

[**] We thank the CNRS for financial support. O.L. acknowledges the
CNRS and Region PACA for a doctoral fellowship. We thank Dr. M.
Giorgi and Prof. M. Pierrot for their kind assistance with the X-ray
analysis of compound 1 and Dr. A. Tenaglia for fruitful discussions.

Supporting information for this article is available on the WWW under
http://www.wiley-vch.de/home/angewandte/ or from the author.

0044-8249/00/11214-2654 $ 17.50+.50/0 Angew. Chem. 2000, 112, Nr. 14



