ORGANIC
LETTERS

Short Total Synthesis of 2002

Vol. 4, No. 17

8,10-Di-O-methylbergenin 20652967

Holger Herzner, Emma R. Palmacci, and Peter H. Seeberger*

Department of Chemistry, Massachusetts Institute of Technology,
Cambridge, Massachusetts 02139

seeberg@mit.edu

Received June 17, 2002

ABSTRACT

BnQ,

A short, high-yielding synthesis of the C-glucoside 8,10-di-O-methylbergenin is reported. Key elements of the synthesis are a stereoselective
installation of a #-C-aryl linkage, a palladium(0)-catalyzed aryl carbonylation, and a regioselective lactonization reaction. This pathway should
allow access to a host of bergenin analogues.

C-Glycoside natural products exhibit medicinally interesting disclosed. Bergenin-containing extracts fravtacaranga
properties and have potential as antifungal and antitumori- peltataare used in Indian folk medicine for the treatment of
genic treatments.In addition, C-glycoside analogues of veneral deseasésand acetylated bergenin has shown an
biologically active carbohydrates are attractive pharmaceuti- antihepatotic effect in animal experimefitBergenin itself

cal targets since they are not enzymatically degraded in%vivo. is antidermatic and shows activity against HI\t is the
Examination of carbohydrate—protein interactions and cell- active pharmaceutical ingredient of a Chinese drug described
surface carbohydrate signaling is possible by conjugation of to be effective against cough and bronchitis.

oligosaccharides to molecular probes througtC-alky! Despite the interesting biological properties of this class
glycoside tethef. of natural products, current methods for the chemical
Bergeninl, norbergenir, and 8,10-di©-methylbergenin  synthesis of bergenin and its derivatives are unsatisfying.
3 (Figure 1) are gallic acid-derive@-glycosides that have  Schmidt and co-workers reported a 10-step synthesis of 8,10-
been isolated from a variety of plarfts. di-O-methylbergenir8 in 8.8% overall yield from perben-
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zylated trifluoroacetyl glucos&Martin et al. developed a

synthesis of3 ba}sed on an intramolecuIﬂ-glycosylation Scheme 2. Installation of theC-Aryl Linkage
of a 2-(3,4',5'-trimethoxy)benzyh-pentenyl glucoside fol- OMe
lowed by oxidation of the benzylic methylene group. 8,10- BnO MeO OMe
Di-O-methylbergenir3 was prepared in 12.1% vyield over B%Ongg&fhx + TMSOTE, CH,Cly
eight steps from peracetylated glucosyl bronfidgart from OBn 20°C —~ 1t
the modest overall yield, these syntheses require numerous 4a X = -O(NH)CCl; OH
protecting group manipulations, thus rendering them unsuit- 4b X = -OP(O){OPh),
able for the synthesis of an extended set of bergenin
derivatives. BnO
Here we describe a short and high-yielding total synthesis Bno‘g&' 60 OMe
- . BnO MeO OMe
of 3 based on a®-to-C rearrangement with 3,4,5-trimethox- BnO OMe BRO 0
yphenol. A common route to fashio@-aryl glycosidic °© om — = BnO S
linkages involves the initial installation of a@B-glycosidic © 5 OH
linkage with an electron-rich phenol, followed by a Fries- OMe gﬁ, ;rom 23
% from

like O-to-Crearrangement (Scheme 1). A glycosyl donor is

] of this hydroxyl group, the addition of DMAP as an acylation

Scheme 1 O-to-C Rearrangement catalyst proved to be essential.
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activated to generate an electrophilic anomeric species that 3 O\C\
couples to an aromatic phenol to afford@sglycoside. The o

initial O-glycoside then rearranges to Bearyl bond under
Lewis acidic conditions. Th®-to-C conversion exclusively . .
affords the sterically favore@-C-aryl phenolic glucoside Palladium(0)-catalyzed carbonylatiéat ambient pressure
productl® We envisioned that th@®-to-C rearrangement under careful exclusion of water and oxygen yielded 68%
product of 3,4,5-trimethoxyphenol could be further func- of C-glucosyl benzoic acid derivativé Attempts to convert

tionalized via a carbonylation and subsequent lactone forma-6 directly into theC-glycosyl methyl benzoate failéd,as
tion to give the desired bergenin scaffold. did attempts to obtain the methyl ester @éfby direct

C-glycosylation with methyl 3,4,5-trimethoxybenzoate.
Debenzylation of7 by hydrogenation with Pearlman’s
catalyst in methanol provided the tetrahydro&yflucoside
in quantitative yield. Regioselective lactonization of the C2
hydroxyl group of the glucose scaffold was achieved by
treatment with DCC/DMAP in DMF to furnisi3 in 71%
yield. A more efficient procedure was the treatment of
deprotected? with SOCL in methanol to provide cleanly
8,10-di-O-methylbergenin in 90% vyield.
In conclusion, we have developed a short synthesis of the
bergenin scaffold that provides the target strucfuire 33%

Upon activation with trimethylsilyl trifluoromethane-
sulfonate (TMSOTHY), 2,3,4,6-tetr@-benzyl glucopyranosyl
trichloroacetimidatéa' and perbenzylated glucosyl diphenyl
phosphatetb'? reacted with 3,4,5-trimethoxyphenol to give
the p-configured C-glycoside5 in 67 and 57% yields,
respectively (Scheme 2). Treatment of the phenolic hydroxyl
group of 5 with triflic anhydride/lutidine resulted in the
formation of triflate6 (Scheme 3). Due to steric hindrance
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