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Abstract. The total synthesesf naturally occuring ellagi- tylammonium iodide (ByNI) disfavour the formation of the
tannins gemin D) and its regioisomer hippomanin &)(  corresponding -monobenzylated products and preferen-
are reported. In addition, the phase-transfer catalyzed benially give the 20-monobenzylated products. However, the
zylation reaction of the 2,3-glucopyranoside d®lg is de-  ratio of the generated 2ersus3-O-mono- and 2,3-diben-
scribed. Our studies have illustrated the influence of the strueylated products from these reactions also strongly depends
ture of 2,3-glucopyranoside diols on the regioselectivity ofupon the nature of the starting materials. The glucopyrano-
the phase-transfer catalyzed benzylation at their free 2,3-Oldides3 and4 are the first examples, which allow the com-
groups. We could show, that both phase-transfer catalyzegpletely regioselective monobenzylation at the 2-OH positions
benzylations of 2,3-glucopyranoside diols using tetrabutyl-by a phase-transfer catalyzed reaction.

ammonium hydrogensulfate (NHSQ,) or using tetrabu-

The ellagitannin gemin DiJ [1, 2] and its regioisomer A literature research for the @-monoalkylation of
hippomanin A(2) [3] belong to a large family of poly- the 2,3-glucopyranoside diols to synthesize sugfu-
phenolic natural products, obtained by extraction fromcopyranoside derivatives with a free OH group at their
a variety of higher plants and collectively named as tan€-3 revealed that several strategies have been employed
nins [4]. It has been shown that tannins exhibit a wideso far. These include the control of the reaction time, or
spectrum of biological effects [5]. Gemin D)(for ex-  the application of an equimolar amount of alkylating
ample, possesses antitumor [6] and anti-HIV [7] activ-agent or base [12]. A phase-transfer catalyzed regiose-
ities. The chemical structures of gemin D) &nd hip- lective 20-monobenzylation reaction of 2,3-glucopyra-
pomanin A R) were assigned as theCBgalloyl-4,6- noside diols using tetrabutylammonium hydrogensul-
(9-hexahydroxydiphenoyb-glucopyranosel) [8, 9] fate (ByNHSQO,), has been developed by Gareg@l
and the 20-galloyl-4,6-)-hexahydroxydiphenoyb-  [13]. However, this method led to the preferred forma-
glucopyranose?) [10, 11], respectively. tion of the 20-monobenzylated products with a con-
siderable amount of the correspondin@®-8aono and
2,3-dibenzylated compounds [13]. For example, the

o L. o, 1 benzylation reaction of the glucopyranoside didéd
O 0 O o to the formation of a mixture of the corresponding 2,3-
o 2_%0 HO c &o O-dibenzylated glucopyranoside (7%)2benzylated
‘ & O~lr~doon "o ‘ & wo on derivative13 (50%) and 39-benzylated compounii4
HO =7 Ho 2 o (20%). The benzylation of the glucopyranoside diol
o o o also gave a mixture of the corresponding @;8iben-
Ho 4 o I OH zylated glucopyranoside (6%),@-benzylated deriva-
. , , tive 15 (54%) and 39-benzylated compourtb (20%).
Gemin D (1) Hippomanin A (2)

As part of an ongoing program aimed at the synthesis
of several enantiopure ellagitannins, a more practical
Our planned convergent syntheses of the natural prodeute to the glucopyranosides with a free OH group at
ucts gemin D 1) and hippomannin A2 involve the their C-3 was considered desirable. Here we report on
construction of monoacylated compoud8sind19via  the syntheses of the natural products gemid)Dhjp-
an esterification reaction of the benzyl-protected galligpomannin A 2) based on benzylation of the 2,3-glu-
acid 17 with the suitably protected-glucopyranoside copyranoside diol8—7 using tetrabutylammonium io-
derivativesl1 and12, in which only one OH group ei- dide (ByNI) instead of BUNHSO, as phase-transfer
ther at C-2 or at C-3 is unprotected. catalyst.
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Results and Discussion Ph—T-0 o Ph—1-0 o
0 oy 30
. . . . . HO RO &
First, we investigated the benzylation reaction of the Ho R R5

2,3-glucopyranoside did using ByNI as the phase-

transfer catalyst. This reaction led to the formation of

the 20-monobenzylated produ&in a yield of 83% R R R2 RS
together with small amounts (5%) of dibenzylated prod3 B O-(o-Nitrobenzyl) 8 p-O-(o-Nitrobenzyl) ~ Bn H
uct9 (Tab. 1). None of the corresponding@nonoben- B-O-(Pheny) 9 BO-(oNirobenzyl)  Bn  Bn

. . . B-O-(Benzyl) 10 B-O-(Phenyl) Bn H
zylated product was detectable during this reaction. I8 g-o-(Methyl) 11 B-O-(Benzyl) Bn H
addition, we investigated the benzylation reaction off  a-O-(Methyl) ig &8—('1\3ﬂen§yll) g En
other 2,3-glucopyranoside diols in order to find out the " go:§M2§h§3 0 Bn
scope and limitation of this method (Tab. 1). The ben- 15 a-O-(Methyl) Bn H
zylation reaction of 2,3-glucopyranoside ddoexclu- 16 a-O-(Methyl) H Bn

sively gave the 3-monobenzylated produt®in 72%

yield. From 2,3-glucopyranoside diblas the starting

material, however, this reaction resulted in the formaiished for the glucopyranosidés [14, 15] andlL2[15].

tion of both regioisomersl and12, which could not be The benzylation reaction of glucopyranoside dédsd
separated by chromatography on silica gel. The struc? also produced a mixture of both corresponding mono-
tures and the ratio of both regioisométsand12were  benzylated regioisomels, 14 and15, 16 with a negli-
determined by comparison of the chemical shifts andjible amount of the corresponding dibenzylated prod-
the intensities of theiH NMR signals with those pub- ucts.

Table 1 Partial Benzylation of Glucopyranoside Diols

Starting material Ether product Yield al, mp. (°C) Ref.

(%) (degrees)
Ph (0]
g
HO (0]
HO
NO,

o-Nitrobenzyl 4,60-benzylidene- 2-benzyB 83 - 27 152 - 153 S. exp.
[-D-glucopyranoside3) [16, 17] 2,3-dibenzyl9 5 - 32 139 — 140 S. exp.
Ph%o
HO OPh
HO
Phenyl 4,6-O-benzylideng-D- 2-benzyl10 72 - 24 138 - 139 S. exp.
glucopyranosided) (Aldrich) 2,3-dibenzyl trace - - [18]
Ph/EO o
HO OBn
HO
Benzyl 4,6-O-benzylidenB-D- 2-benzyl 11 55 - - [14, 15]
gluco pyranosides) [19, 20] 3-benzyl12 19 - - [15]
2,3-dibenzyl trace - - [19, 20]

Ph—T~0 o
o
HO OMe
HO

Methyl 4,6-O-benzylideng-D- 2-benzyl 13 56 - 28 125 - 126 [13, 23, 24]
glucopyranosidef) [21, 22] 3-benzyl14 20 - 47 188 — 189 [13, 23, 24]
2,3-dibenzy trace — - [13, 23]

Ph—~0 o
0
HO
HO  ome

Methyl 4,6-O-benzylidene-D- 2-benzyl 15 50 +34 131 -132 [25, 13]
glucopyranoside™) (Lancaster) 3-benzyll6 28 +79 187 — 188 [25, 13]
2,3-dibenzyl trace — - [25, 13]
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In fact, the 2,3-glucopyranoside di@sind4 are the  1,3-dicyclohexylcarbodiimide (DCC) afforded a mix-
first examples, which allow a completely regioselec-ture of the monoacylated compourid@and19, respec-
tive phase-transfer catalyzed benzylation of their 2-OHtively (Scheme 1).
without accompanying formation of the corresponding The resulting regioisomefs8 and19 were then sep-
3-O-monobenzylated regioisomers. arated by chromatography and converted into the cor-
The results of the benzylation reactions on 2,3-glu¥esponding diol20 and23 by cleavage of the benzyli-
copyranoside diol8-7 are summarized in Table 1. dene acetal using\?HCI in THF (Scheme 2). The es-
For comparison of the results of the benzylation reterification reaction of the racemic hexabenzyloxy-
action of 2,3-glucopyranoside diols using,Bu with diphenic acid 21) [26] with diols20 and23 proceeded
those based on the use of, R#HSO,, we also benzylated diastereoselectively to produce both diastereoisomers
the 2,3-glucopyranoside diBlusing ByNHSO, as the 22 and 24, respectively. The absolut configuration of
phase-transfer catalyst. This benzylation reaction led tthe obtained diastereocisome2 and 24 were deter-
the formation of monobenzylated prod&cin a yield mined to be § after completion of the syntheses of
of 79% together with a small amount of the correspondboth naturally occuring ellagitannins gemin 1) and
ing dibenzylated produ&in 7% yield. The results for hippomanin A 2) by hydrogenolysis of the benzyl
the benzylation reactions 8f6 and7 using ByNHSO, groups of the diastereoisom&a and24. All spectro-
are similar to those obtained for the benzylation reacscopic data of the synthetic ellagitanninand2 are in
tion of the glucopyranosid® 6 and7 using ByNl as  agreement with those published for the natural prod-
the phase-transfer catalyst. Obviously, both phase-transcts gemin D 1) and hippomanin A2), respectively.
fer catalyzed benzylation reactions of the 2,3-gluco-
pyranosides preferentially form the corresponding 18 19
2-O-monobenzylated products, while the formation of
the corresponding ®-monobenzylated regioisomers is ZNHcl ZN”Cl
prevented. Nevertheless, these similarities indicate, that y
the ratio of generated @- versus3-O-monobenzylat- H o Bn%%oom
ed regioisomer depends not only on the nature of the %@osn o
used catalyst, but also strongly on the nature of the start- o=c Bn o=¢
ing glucopyranosides. Q
Accordingly, we decided to acylate the mixture of BnO OBn BnO OBn
both regioisomer41 and12 with the benzyl-protected o8 22”
gallic acid17[26] to assemble the frameworkslodnd
2. The acylation reaction of both regioisoméfisand OBn
12 with the benzyl-protected gallic aci¥ [26] in the Bro O Bro
OBn

20

COOH DMAP, DCC DMAP, DCC BnO

COOH BnO

COOH
COOH

presence of 4-(dimethylamino)pyridine (DMAP) and | sno

BnO.

BnO 21 BnO 21

Ph—-0 o Ph—X~-0 o
O + (6]
HO OBn BnO OBn
BnO HO OBn
11 12

OO QO
@ @
=1 =1

(0]
0 cool BnO O c—— BnO, g— 2 0
e : BnO c—%o " O den P 0Bn
DT Y I g
DCC, DMAP BnO BnO o=Cc Bn San o=C
OBn OBn
17 BnO OBn BnO OBn
OBn OBn
22 24
Ph— 0 o dl dl
Ph o o PdcC, B PAC, b
/S o 4 BnO OBn l l
o OBn o Gomin b (1 _ ,
o-c BnO o-¢ emin D (1) Hippomanin A (2)
/@ Scheme 2
Bno o oBn Bno - oBn We thank the Deutsche Forschungsgemeinschaft for finan-
18 19 cial support (Totalsynthese 21/2-1), the Universitat-GH Pad-
erborn for the donation of a doctoral fellowship to K. Létzerich
Scheme 1 and Professor K. Krohn for his helpful support.
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Experimental (d, Jyem, = 11.4 Hz, 1H, O8,Ph), 5.19 (dJy, = 15.6 Hz,
1H, ?—|-7), 5.38 (dJyem = 15.6 Hz, 1H, H-7), 5.65 (s, 1H, H-
Analytical instruments and general methods were described4), 7.33-7.60 (m, 17H, H-11, H-12, H-Ar), 7.92 3¢, ;,=
previously [26]. 7.7 Hz, 1H, H-13), 8.15 (dd, ;= 8.1 Hz,J);, = 1.3 Hz,
1H, H-10). —*3C NMR (75 MHz, CDC])): df/opm = 65.98 (d,
Monobenzylation of Glucopyranoside Diols 37 (Gener- C-5), 67.73 (t, C-7), 68.56 (t, C-6), 75.00 (€CR,Ph), 75.45
al Method A) (t, OCH,Ph), 80.97 (d, C-3), 81.42 (d, C-4), 81.98 (d, C-2),
A mixture of the respective glucopyranoside diol (1.50 mmol),lol'02 (d, C-14), 103.08 (d, C-1), 124.65 (d, C-10), 125.89
A (d, C-11), 127.55, 127.64, 127.92, 127.94, 128.12, 128.16,
tetran-butylammonium iodider-Bu,NI) (0.50 mmol, 0.33
e - ; 128.18,128.21 and 128.24 (d, C-Ar), 128.49 (d, C-13), 128.83
q), freshly distilled benzyl bromide (BnBr) (1.85 mmol, 1.23 d CoAD. 13417 (d. C-12). 137 16. 138.06 and 138.31 (s. C
eq) and diluted aqueous NaOH (2.42 mmol, 1.61 eqm).68 (d, C—An), 17 (d, C-12), e -Joan 31 (s, C-

in CH,Cl, (30 ml) was stirred for 24 h at rt. The organic phase8 and C-Ar), 146.78 (s, C-9). — MS (CI/NHLG0 °C):

was separated and washed once with water (30 ml) and dri Z(%)H: 5% 1(32) [2”35 '1]2 583!\7|(100|)—|[,\|\,lﬂo, 493 (6|_)| [('\gzg
(Na,SQ,). The solvent was removed under reduced pressur O_ %497]’6 l\/(rJ)rH ( H) r[\go_ C72 " 3)2_057 172]' 147
to give the crude product, which was purified by chromatog- ). ®) I( ) — GH/NO,) — 2GH, (12),

o . -1(14), 136 (12) [GH,0"], 79 (28).
raphy on silica gel to yield monobenzylated glucopyranosid o
as major product. 24H3NOg  caled.: C69.97 H5.70 N 240

(583.63) found: C69.82 H559 N 2.31.
o-Nitrobenzyl 2-O-benzyl-4,6-O-benzylidghe-glucopyra- _ )
noside(8) ando-Nitrobenzyl 2,3-di-O-benzyl-4,6-O-benzyli- Phenyl 2-O-benzyl-4,6-O-benzylidef®-glucopyranoside
deneB-b-glucopyranosidg9) (10

A solution ofglucopyranoside did@ (500 mg, 1.24 mmol) in A solution ofthe glucopyranoside diol) (500 mg, 1.45
CH,CI, was treated with BnBr, according to the general meth-mmol) in CH,CI, was treated with BnBr, according to the
od A, to afford after chromatography (GE,) 2-O-monoben-  general method A, to afford after chromatography JCIH

zyl glucopyranosid@ (508 mg, 83%m.p. 152—-153 °C) and EtOAc, 98:2) 20-monobenzyl glucopyranosidé® (455 mg,

its regioisomer 3-monobenzyl glucopyranoside(36 mg,  72%,m.p. 138—139 °C) as a white powder, along with a neg-
5%, m.p. 139-140 °C) both as white powders. ligible amount of a less polar product. The less polar product
compound 8[a]2 = —27° (¢ = 1, CHG). — IR (KBI): is probably phenyl 2,3-dB-benzyl-4,60-benzylidengs-p-
VlenTt = 3491, 3064, 3038, 2882, 1868, 1773, 1530, 1497. -9lucopyranoside [18] and was not further characterized. —
UV (MeOH): A__, (Ig &) = 271 (3.36). 2H NMR (300 [0’ = =24° (¢ = 1, CHG). — IR (KBr): vcn* = 3467,
MHz, CDC|3)Z dppm = 3.42-3.62 (m, 3H, H-2, H-4, H-5), 3061, 3036, 2900, 2878, 1728, 1598, 1595, 1491, 1454. — UV
3.78 (., = 10.2 Hz, 1H, H-6), 3.91 (f,,= 8.9 Hz ), ,=  (MEOH): gy (19 €) = 268 (3.22). “H NMR (200 MHz,

9.0 Hz, 1H, H-3), 4.39 (ddg s = 4.9 HzJ ., = 10.5 Hz, 1H, ~ CDCly: dbpm = 3.53-4.02 (m, 5H, H-2, H-3, H-4, H-5, H-
H-6), 4.71 (d,]12= 77 HZ, 1H, H-l), 4.84 (d om. = 11.4 HZ, 6), 4.43 (dee,S_ 4.5 HZ,J em. — 10.4 HZ, 1H, H-6), 4.90 (d,
1H, OQH,Ph), 4.97 (dJ,. = 11.4 Hz, 1H, D8,Ph), 5.13 ‘é;em.: 11.3 Hz, 1H, O€,Ph), 5.09 (deemF 11.3 Hz, 1H,
(A, Jger = 15.3 Hz, 1H, F-7), 5.33 (dy,,, = 15.3 Hz, 1H, H-  OGPN), 5:19(d), o= 7.6 Hz, 1H, H-1), 5.59 (s, 1H, H-7),
7), 545 (s, 1H, H-14), 7.27-7.52 (m, 11H, H-12, H-Ar), 7.597-30—7.58 (m, 15H, H-Ar). 13 NMR (50 MHz, CDC)):

(dt, ‘]11,10= 7.9 HZ,J11’12= 7.6 HZ,J11'13= 1.2 Hz, 1H, H-ll), 5/ppm = 66.70 (d, C-5), 69.10 (t, C-G), 73.69 (d, C-3), 75.48
7.86 (d"]13 12= 7.6 Hz, 1H, H-13), 813 (ddlo 1= 7.9 Hz, (t, O(_:Hzph), 80.63 and 82.00 (d, C-2 and C-4), 102.15 (d, C-
3.0 1,= 1.2 Hz, 1H, H-10). 43C NMR (75 MHz, cDC)):  7): 102.30 (d, C-1), 117.28, 12357, 126.49, 126.76, 128.51,
&/bpm = 65.98 (d, C-5), 67.79 (t, C-7), 68.44 (t, C-6) 73.31128.70, 128.75, 128.79, 128.93, 129.02, 129.73 and 130.05
(d, C-3), 74.93 (t, (_)HZPh), 80.24 (d, C-4), 81.81 (d, C-2), (d, C-Ar), 137.37, 138.40 and 157.38 (s, C-Ar). — MS (DCI/
101.64 (d, C-14), 102.85 (d, C-1), 124.64 (d, C-10), 126.09NBA): m/z (%) = 435 (100) [M + H], 391 (10), 358 (12),
127.80, 127.87, 128.01, 128.13, 128.35, 128.52 and 129.08+1 (6), 250 (28), 235 (20) [M- CH, — CHZO], 183 (16),

(d, C-Ar), 133.63 (s, C—Ar), 133.92 (d, C-Ar), 136.77 (s, C—168 (14) 125 (14), 106 (66).

Ar), 137.90 (s, C-Ar), 146.84 (s, C-9). — MS (FAB/NBA): CoeH2cO  calcd.: € 71.88  H 6.03

miz(%) = 494 (8) [M + H], 493 (2) [M], 341 (7) [(M' + H) (434.49) found: C 71.70 H 6.10.

— CH,NO,], 329 (12), 307 (12), 289 (8), 176 (34), 153 (36) _ _
[C7H7NO3+], 136 (100) [GH6N02+]' 107 (38) [QH7O+], 91 Benzyl 2-O-benzyl-4,6-O-benzylidef®-glucopyranoside

(80) [CH,*], 77 (32), 63 (12). (12) and Benzyl 3-O-benzyl-4,6-O-benzylide@-gluco-
C,H,NOg calcd.: C65.71 H551 N284 pyranoside(12)
(493.51) found: C 6568 H538 N 2.66. A solution ofglucopyranoside didb (2.00 g, 5.58 mmol) in

compound 9[a]3® = —32° (c = 1, CHC) - IR (KBr): CH,CI, was treated with BnBr, according to the general meth-
vicn! = 3087, 3062, 3032, 2906, 2872, 1612, 1528, 1498. -d A, to afford after chromatography (QE1,) 2-O-monoben-

UV (MeOH): A unm (19 €) = 271 (3.06). *H NMR (300  zyl glucopyranosidél [14] and its regioisomer @-mono-

MHz, CDCL): dppm = 3.47-3.55 (m, 1H, H-5), 3.69 §,, benzyl glucopyranosid&2 [15] (1.84 g together, 74%) as a
=7.8HzJ,,=82Hz, 1H, H-2), 3.78-3.92 (m, 3H, H-3, H- white powder, which could not be separated by chromatogra-
4, H-6), 4.45 (dd,]615 =50 Hz,Jgem; 10.4 Hz, 1H, H-6), phy on silica gel. However, on the basis of their intensities,
4.74 (d,J, ,= 7.8 Hz, 1H, H-1), 4.89 (dlgem_z 11.4 Hz, 1H, these signals could be assigned to the monobenzylated regio-
OCH,Ph), 4.96 (s, 1H, O&,Ph), 4.97 (s, 1H, O&,Ph), 5.03  isomerslland12 presentin a 3:1 ratio. A negligible amount
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of a less polar product could also be detected by t.l.c.. Théd, H-5, H-6), 3.43 (s, 3H, OCHi 4.25 (ddJs = 4.6 Hz,J

less polar product is probably benzyl 2,3c@ibenzyl-4,60- =9.9 Hz, 1H, H-6), 4.33 (d, , = 7.6 Hz, 1H, H-1), 4. é’o (s,
benzylidengB-p-glucopyranoside [19, 20] and was not fur- 2H, OCH,Ph), 5.63 (dJ = 5.4 Hz, 1H, OH-2), 5.67 (s, 1H,
ther characterized. H- 7) 7. 27 7.41 (m, 10H, H-Ar). 13C NMR (50 MHz,

DMSO-d,): dppm = 57.37 (g, OC}), 66.29 (d, C-5), 66.78

(t, C-6), 74.28 (t, GH,Ph), 74.58 (d, C-2), 81.25 (d, C-4),
81.72 (d, C-3), 100.94 (d, C-7), 105.28 (d, C-1), 126.82,
128.07, 128.32, 128.86, 128.95 and 129.60 (d, C-Ar), 138.56
and 139.92 (s, C-Ar).

compounds 11 and 12H NMR (200 MHz, CDC)): dfppm
=1H NMR (200 MHz, CDC)): &ppm = 2.69 (br. s., 2H, OH
from 11 and12), 3.42—-3.94 (m, 10H, H-2, H-3, H-4, H-5 and
H 6 from11, H-2, H-3, H-4, H-5 and H-6 froh2), 4.45 (dd,
Jo5=4.8HzJ . =10.4 Hz, 2H, H-6 fronlland12), 4.57
(d JO—60 7. 1H, H- -1 froml2), 4.68—5.11 (m, 9H, H-1
and O®.,Ph fromll OCH,Ph from12), 5.59 (s, 1H, H-7 :
from 11), 5.64 (s, 1H, H-7 fron2), 7.30-7.59 (m, 30H, H- (1) and g"e{gy' 3-O-benzyl-4,6-0-benzylidenes-gluco-
Ar from 11 and12) — 13C NMR (50 MHz, CDCJ): &ppm =  PYranoside(16)
66.60 (d, C-5 fronll), 66.91 (d, C-5 froni2), 69.20 (t, C-6 A solution ofthe glucopyranoside di@l(500 mg, 1.77 mmol)
from 11and12), 71.80 (t, @H,Ph anomeric center frof®), in CH,CI, was treated with BnBr, according to the general
71.99 (t, @H,Ph anomeric center frorl), 73.66 (d, C-3 method A, to afford after chromatography (CH/EtOAC,
from 11), 74.82 (d, C-2 from 2), 75.06 (t, @H,Ph from12), 96:4) glucopyranosideks (330 mg, 50%m.p. 131-132 °C;
75.34 (t, @H,Ph from11), 80.73 (d, C-4 froni2), 80.94 (d,  Lit. [13] 131-132 °C, Lit. [25] 130-131 °C) a6 (185 mg,
C-4 from11), 81.80 (d, C-3 fronl2), 82.36 (d, C-2 fronil), 28%,m.p. 187-188 °C; Lit. [13] 187-188 °C, Lit. [25] 186—
101.73 (d, C-7 fromi2), 102.24 (d, C-7 from1), 102.74 (d, 187 °C) both as white powders, along with a negligible amount
C-1from12), 103.22 (d, C-1 froril), 126.54, 126.82, 128.23, of a less polar product. This product is probably methyl 2,3-
128.38, 128.49, 128.56, 128.60, 128.80, 128.89, 128.98]i-O-benzyl-4,60-benzylidenea-D-glucopyranoside [13, 25]
129.48 and 129.69 (d, C-Ar froiri and12), 137.36 (s, C— and was not further characterized.
Ar from 12), 137.51 and 137.55 (s, C-Ar frdit), 137.77 (s, compound 15[a] = +34° (¢ = 1, CHQY; Lit. [13] [a]2° =
C-Ar from 12), 138.69 (s, C-Ar fromil), 138.89 (s, C-Ar +35° (c = 1, CHQI) Lit. [25] [0]20 _%2330 ©=0. 25) B

from 12). 1H NMR (200 MHz, DMSO-g): &ppm = 3.31-3.56 (m, 2H,
H-2, H-4), 3.36 (s, 3H, OC\ 3.63-3.76 (M, 2H, H-5, H-6),
381-3.95 (m. 1H, H3), 423-4.26 (m, 1H, HO) 471 (3

Methyl 2-O-benzyl-4,6-O-benzylidenes-glucopyranoside

Methyl 2—O-benzyl—4,6—O—benzylideﬁea—gIgcopyranoside
(13) and Methyl 3-O-benzyl-4,6-O-benzylidefien-gluco- = 12.0 Hz, 1H, OELPh), 4.77 (dJ =12.0 Hz, 1H,

pyranoside(14) CS’CH Ph), 4.86 (dJ;, = 3.4 Hz, 1H, H'1), 554 (dI= 5.2
A solution ofthe glucopyranoside di6él(500 mg, 1.77 mmol) Hz, 1H OH-3), 5.64 (s, 1H, H-7), 7.33—-7.54 (m, 10H, H-
in CH,CI, was treated with BnBr, according to the generalAr). — 13C NMR (50 MHz, DMSO—g) dppm = 55.64 (q,
method A, to afford after chromatography ({CH,) gluco-  OCH;,), 63.17 (d, C-5), 69.08 (t, C-6), 70.16 (d, C-3), 72.84
pyranosidesl3 (369 mg, 56%mp. 125-126 °C; Lit. [13]  (t, OCH,Ph), 80.69 (d, C-2), 82.22 (d, C-4), 99.24 (d, C-1),
124-125 °C, Lit. [24] 124-125 °C, Lit. [23] 125-126 °C) 101.89 (d, C-7), 127.33, 128.30, 128.55, 128.91, 129.04 and
and 14 (132 mg, 20%m.p. 188—189 °C; Lit. [13] 184— 129.76 (d, C—Ar), 138.68 and 139.66 (s, C—Ar).
185 °C, Lit. [24] 189-190 °C, Lit. [23] 190 °C) both as white compound 16[a]2° = +79° (c = 1, CHG); Lit. [13] [a]2° =
powders, along with a negligible amount of a less polar prod+78° (c =1, CH Lit. [25] [a]2 = +78° (c = O. 25) _
uct. The less polar product is probably methyl 2,®dien- 1H NMR (200 MHCJ)DMSO ~3.25-3.76 éH
zyl-4,6-O-benzylideneB-D-glucopyranoside [13, 23] and was ( z “g: bpm = 3.25-3.76 (m, 5H,
not further characterized H-2, H-3, H-4, H-5, H-6), 3.35 (s 3H, OGH4.20—-4.24 (m,

' 1H, H-6), 4.69 (dJ,, = 3.0 Hz, 1H, H-1), 4.78 (s, 2H,
compound 13[a]2° = -28° (c = 1, CHG); Lit. [13] [a]2°= - OCH ,Ph), 5.28 (dJ = 8.9 Hz, 1H, OH- 1), 5.67 (s, 1H, H-7),
27° (c = 1, CHC)), Lit. [24] [a]2°= -27.6° (c = 1, CHG),  7.27-7.42 (m, 10H, H-Ar). 23C NMR (50 MHz, DMSO-
Lit. [23] [a], = —26° (c = 0.68, CHG). —H NMR (200  d): &ppm = 55.65 (q, OCY), 63.22 (d, C-5), 69.03 (t, C-6),
MHz, DMSO-d): &fppm = 3.18 (tJ,, = 7.9 Hz,J,; = 8.3 72.86 (d, C-2), 74.24 (t, CH,Ph), 79.23 and 81.77 (d, C-3
Hz, 1H, H-2), 3.40-3.56 (m, 2H, H-4, H-5), 347 (s, 3H,and C-4), 101.18 (d, C-7), 10147 (d, C-1), 126.88, 128.03,
OCH3) 3.62-3.79 (m, 2H, H-3, H-6), 4.25 (df§s=3.5Hz,  128.31, 128.83, 128.95 and 129.61 (d, C-Ar), 138.62 and
Jyem = 9-8 Hz, 1H, H-6), 449(0“_79Hz 1H. H-1),4.78 140.04 (s, C-A).
(S, 2H, OG4,Ph), 5.60 (dJ = 5.7 Hz, 1H, OH-3), 5.62 (s, 1H,
H-7), 7.2827.49 (m, 10H, H-Ar). 13C NMR (50 MHz,  Esterification Reaction of Carboxylic Acids with Gluco-
DMSO-d,): dppm = 57.48 (g, OC}H), 66.43 (d, C-5), 68.78 pyranoside Derivatives (General Method B)
(t, C-6), 73.14 (d, C-3), 74.77 (LABLPN), 81.53 (d, C-4), ' A iviire of the suitably protected gluco ranoside, carbox-
83.57 (d, C-2), 101.57 (d, C-7), 104.99 (d, C-1), 127.24 y P glucopy

- : "~ ~Mlic acid, DCC and DMAP in dry CiCl, was stirred at rt
iggéi(slzgf:r) 128.91 and 129.74 (d, C-Ar), 138.59 an%nderArgon After 24 h, the white precipitate (dicyclohexyl-

urea) was filtered off. The solution was washed twice with
compound 14[a]3’ = —47° (c = 1, CHG); Lit. [13] [a]Z°= water, dried (N580,), filtered off, and the solvent was evap-
—48° (c =1, CHQp Lit. [24] [a], =—47.2° (c =1, CHG), orated under reduced pressure. The crude product was puri-
Lit. [23] [a]D = -455° (c = 0.88, CHQL. —H NMR (200 fied by chromatography on silica gel to afford the correspond-
MHz, DMSO-d,): dppm = 3.29-3.95 (m, 5H, H-2, H-3, H- ing glucopyranoside ester.
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Benzyl 2-O-benzyl-3-0-(3,4,5-tri-O-benzylgalloyl)-4,6-O- Ar), 142.92 (s, Gall-C-4), 152.98 (s, Gall-C-3 and Gall-C-5),
benzylideng3-D-glucopyranosidg€18) and benzyl 3-O-ben- 165.10 (s, COOR). — MS (FAB/Glycerol + GFOOH):
zyl-2-0-(3,4,5-tri-O-benzylgalloyl)-4,6-O-benzylidef®  m/z (%) = 870 (1) [M], 782 (13), 675 (94), 585 (24), 493
gluco-pyranosidg19) (12), 423 (75) [3,4,5-tr>-benzylgalloyl (CgH,40,)], 331

. . (57), 304 (21), 271 (26), 241 (43), 91 (100)HC"].
A mixture of both regioisometl and12 (1.60 g, 3.57 mmol), .
9 (1609 ). CHNO,, calcd.: C75.85 H5.79

3,4,5-tri-0-benzylgallic acid 17) (1.90 g, 4.28 mmol), DCC .

(0.89 g, 4.28 mmol), DMAP (0.53 g, 4.28 mmol) in dry (870.99) found: C 75.80 H 5.79.

CH.CI, (50 ml), was stirred, according to the general metho A A AL AL Al
B, to afford after column chromatography (S&,/n-hexane, dsgnzr);:nisoidzgg)zyl 3-0-(3,4,5-ri-O-benzylgallop-glu
96:4 vol.%) benzylidene acetds (1.85 g, 60%m.p. 141— Py
142 °C) andl9(0.78 g, 25%m.p. 161-162 °C) both as faint- To a stirred solution of the benzylidene acdidl(1.68 g,

ly yellow powders. 1.94 mmol) in THF (20 ml) 20 ml o\2HCI was added slow-
compound 18[a]2 = —24° (¢ = 1.25, CKCl,). — IR (KB): ly at 60 °C. The mixture was stirred at 78 °C for 7 h. After

Yierr! = 3062, 3030, 2925, 2867, 1722, 1588, 1499, 1453900Iing to rt the reaction mixture was quenched with saturat-
1428, 1334, 1208, 1090, 1008, 737, 694. — UV (MeOH):€d NaHCQ, extracted 3 times with Cjgl, (60 ml). Drying
Ao (10 €) = 272 (3.50). 2H NMR (200 MHz, CDCJ): of the combined organic extracts QSQ,) and evaporation
%asr’hmz 3.70—4.02 (M, 4H, H-2, H-4, H-5, H-6), 4.55 (dd, Under reduced pressure gave an oily residue. The crystalliza-
Jos= 4.4 Hz,J =10.1Hz, 1H, H-6), 4.72 (d,,, = 11.6  ton of the oily residue (CkCl,/n-hexane) afforded the mo-
Hz, 1H, Oojzpqn at C-2), 4.86 (d,,, = 12.0 Hz, 1H, O8,Ph noestngo(l.BO g, 86%m.p. 149-150 °C) as a white pow-
at C-1), 4.90-4.97 (m, 2H, H-1, ®Ph at C-2), 5.14 (d, der. — g’ = +39° (¢ = 0.79, CKCl,). — IR (KBr): vicnrt =
3= 12.0 Hz, 1H, OB,Ph at C-1), 5.23 (s, 4H, Gall- 3412, 3284, 3061, 3028, 2948, 2934, 2865, 2862, 1720, 1588,
O&iPh at Gall-C-3 and Gall-C-5), 5.29 (s, 2H, Gall4peh 1498, 1429, 1373, 1333, 11(310, 1091, 736, 697. — UV (MeOH):
at Gall-C-4), 5.63 (s, 1H, H-7), 5.72 0t ,= 9.3 Hz,J, , = Amaxnm (19 &) = 274 (4.00). =H NMR (300 MHz, CDC):

9.3 Hz, 1H, H-3), 7.22-7.55 (m, 32H, H-Ar).23C NMR  9Ppm =3.46-3.51 (m, 1H, H-5), 3.59 (dg, = 7.9 Hz,J, 5

(50 MHz, CDCY): &bpm = 66.73 (d, C-5), 69.31 (t, C-6), = 9.2 Hz, 1H, H-2), 3.81-4.00 (m, 3H, H-4, H-6), 4.61 (d,
71.76 (t, Gall-@CH,Ph at Gall-C-3 and Gall-C-5), 72.23 (t, Jgem = 11.7 Hz, 1H, O8,Ph at C-2), 4.74 (d}, ,= 7.9 Hz, 1
OCH,Ph at C-1), 73.95 (d, C-3), 74.92 (tCE,Ph at C-2), H. H-1), 4.76 (dJ, = 11.9 Hz, 1H, OB,Ph at C-1), 4.86
75.67 (t, Gall-GCH,Ph at Gall-C-4), 79.35 (d, C-4), 80.04 (d, (d: Jgem = 11.7 Hz, 1H, O€,Ph at C-2), 5.01 (d};p, = 11.9
C-2), 101.90 (d, C-7), 103.70 (d, C-1), 110.06 (d, Gall-c-2Hz, 1H, O®,Ph at C-1), 5.11 (s, 4H, Gall-GGFh at Gall-
and Gall-C-6), 125.49 (s, Gall-C-1), 126.74, 127.43, 128.05C-3 and Gall-C-5), 5.22 (s, 2H, Gall-BPh at Gall-C-4),
128.52, 128.55, 128.73, 128.85, 129.10 and 129.55 (d, C2:33 (t.J;, = 92 Hz,J3,=9.3 Hz, 1H, H-3), 7.08-7.49 (m,
Ar), 137.26, 137.48, 137.54, 137.99 and 138.16 (s, C—Ar)2/H, H-Ar). —°C NMR (75 MHz, CDC)): &ppm = 62.13 (t,
143.03 (s, Gall-C-4), 152.95 (s, Gall-C-3 and Gall-C-5),C-6), 69.62 (d, C-4), 70.99 (t, Galldhi,Ph at Gall-C-3 and
165.54 (s, COOR). — MS (FAB/NBA/z (%) = 871 (21)  Gall-C-5), 71.54 (t, @H,Ph at C-1), 74.19 (t, CH,Ph at C-
[M* + H], 870 (26) [M], 763 (57) [(M + H] —CH,O], 673 2), 74.99 (t, Gall-@H,Ph at Gall-C-4), 75.30 (d, C-5), 77.93
(21) [M* = CH.O — CH.], 461 (21), 423 (90) [3.4,51@-  (d: C-3), 78.64 (d, C-2), 102.56 (d, C-1), 109.19 (d, Gall-C-2

benzylgalloyl (g8H2304+)], 327 (70), 91 (100) [‘;Hf]. and GaII-C-6), 124.39 (S, GaII—C-l), 127.41, 127.45, 127.57,
C. H.NO.. caled>C 7585 H 579 127.65, 127.68, 127.70, 127.72, 127.78, 127.88, 127.92,
(870.99)  found: C 75.88 H 5.81. 127.99, 128.07, 128.11, 128.23, 128.29, 128.33, 128.35,

compound 19[a]Z° = —3° (c = 0.57, ChCl,) — IR (KBr): 128.37, 128.41, 128.44, 128.48, 128.58, 128.59, 128.61 and

128.65 (d, C-Ar), 136.47, 137.09, 137.21 and 137.60 (s, C—
1 —
vienT = 3062, 3030, 2928, 2868, 1730, 1591, 1499, 145451y "145 45 (s Gall-C-4), 152.34 (s, Gall-C-3 and Gall-C-5).
1428, 1337, 1207, 1126, 1090, 1020, 746, 696. — UV (MEOR) Y 54" (s COOR). - MS (FABINBAI2 (3) < 783 (25)
G O 6 (m, 1, H-5), 3.88-4.08 (1. 31 F13, 1M * HI. 782 (6) M], 693 (21), 692 (7) [(M+ H) - Gy
f/pﬁ’g‘4-54‘da (“1'4 o ‘J)* 880 H(m'lH 43 675 (20) [(M + H) — GH,O], 585 (20), 461 (21), 423 (40)
 H-6), 4.54 (ddJg s = 4.8 Hz,Jo, = 10.4 Hz, 1H, H-6), (3 4 5 i 5 henzyigalloyl (GgH,30,M1, 369 (53), 333 (55),

4.71 (dJye = 12.5Hz, 1H, O8,Ph at C-1), 473 (d} ,= 594 (28), 185 (83), 93 (100}, 81 (32),C
8.0 Hz, 1“14, H-1), 4.77 =11.8 Hz, 1H, O8.Ph at C- i " ’ AG]
) (Dyerm 2 C,gH,NO,, calcd.: C 73.64 H5.92

3), 4.94 (dJ,., = 11.8 Hz, 1H, OE&,Ph at C-3), 4.98 (d, .

3. = 12,507, 1H, O6L,Ph at C-1), 5.20 (s, 4H, Gall- (/82:88)  found: C73.60 HS5.97.
C§CﬂzPh at Gall-C-3 and Gall-C-5), 5.34 (s, 2H, Galli@&£h
at Gall-C-4), 5.49 (1), , = 8.0 Hz,J, , = 8.2 Hz, 1H, H-2), Ca A A .
573 (s, 1H. H.7), 7.21'11—7.68 (m,2332H, H-AN 3¢ NMR L(Ss)ldze%zizs)s ,4,4'-hexabenzyloxydipheno@p-glucopyra-
(50 MHz, CDCJ): &ppm = 66.83 (d, C-5), 69.25 (t, C-6),

70.99 (t, @H,Ph at C-1), 71.74 (t, GallCH,Ph at Gall-C- A mixture of the glucopyranoside d0 (1.20 g, 1.53 mmol),

3 and Gall-C-5), 73.99 (d, C-2), 74.39 ({CB,Ph at C-3), 2,2',3,3',4,4'-hexabenzyloxy-6,6'-diphenic acd)((2.02 g,
75.62 (t, Gall-@H,Ph at Gall-C-4), 78.19 (d, C-4), 82.24 (d, 2.30 mmol), DCC (0.96 g, 4.60 mmol), and DMAP (0.57 g,
C-3), 100.44 (d, C-1), 101.82 (d, C-7), 109.97 (d, Gall-C-24.60 mmol) in dry CHCI, (35 ml) was stirred, according to
and Gall-C-6), 125.31 (s, Gall-C-1), 126.59, 128.07, 128.35general method B, to afford after column chromatography
128.60, 128.69, 128.77, 128.85, 129.12, 129.17 and 129.6CH,Cl,/n-hexane, 90:10) the triest2? (846 mg, 34%m.p.

(d, C-Ar), 137.20, 137.36, 137.81, 137.94 and 138.43 (s, C91-93 °C) as a white powder. €]f° = —28° (c = 0.31,

Benzyl 2-O-benzyl-3-0-(3,4,5-tri-O-benzylgalloyl)-4,6-O-
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CH,CL,). — IR (KBr): ¥lemr! = 3061, 3029, 2937, 2871, 1744, (d, C-2), 76.36 (d, C-B), 93.91 (d, C-&), 98.68 (d, C-B),
1724, 1588, 1498, 1429, 1368, 1332, 1184, 1097, 737, 695.108.08 and 108.29 (d, HHDP-@#5Band HHDP-C-5/5'3),

UV (CH,CLY: Apawnm (19 €) = 271 (4.36). *H NMR (300
MHz, CDCL): &ppm = 3.83 (ddJ, , = 7.9 Hz,J, ;= 9.2 Hz,
1H, H-2), 4.17 (dddJ; , = 10.0 HzJ; s = 1.7 Hz,'6.1 Hz, 1H,
H-5), 4.23 (dJ,e = 13.0 Hz, 1H, H-6), 4.76 (d,,, = 11.7
Hz, 1 H, OGL,Ph), 4.89 (dJ, ,= 7.9 Hz, 1H, H-1), 4.92—
5.32 (m, 20H, O@®,Ph), 5.36 (d,J,,,=11.7 Hz, 1H,
OCH,Ph), 5.42 (tJ, 3 = 9.7 Hz,J, = 10.0 Hz, 1H, H-4),
5.50 (ddJ; 5= 6.1 Hz,J ., = 13.0 Hz, 1H, H-6), 5.71 (; ,

= 9.2 Hz,J; ,= 9.7 Hz, 1H, H-3), 7.08 (s, 1H, HBDP-H-5 or
HBDP-H-5, 7.15 (s, 1H, HBDP-H-5 or HBDP-H-5'), 7.02—
7.65 (m, 57H, H-Ar). 13C NMR (75 MHz, CDC)): &ppm =
63.39 (t, C-6), 70.42 (d, C-4), 70.96 and 71.06 @HzPh),
71.38 (d, C-5), 71.59 (t, CH,Ph), 74.07 (d, C-3), 74.28,
74.85, 75.01, 75.12, 75.39 and 75.43 €HQPh), 78.88 (d,

110.47 (d, Gall-C-&/23 and Gall-C-@&/6p3), 116.11 (s, Gall-
C-1a/1p),121.13 and 121.21 (s, HHDP-@/13 and HHDP-
C-1'a/1'B), 126.13, 126.15, 126.52 and 126.57 (s, HHDP-C-
6a/63 and HHDP-C-61/6'3), 136.58 and 136.74 (s, HHDP-
C-3a/33 and HHDP-C-3¥/3'B), 139.34 and 139.37 (s, Gall-
C-4alAp), 144.66, 144.69, 145.49, 145.85 and 146.04 (s,
HHDP-C-20/23, HHDP-C-2t/2'3, HHDP-C-4/4[3, HHDP-
C-4'a/4'B, Gall-C-2a/33 and Gall-C-51/50), 167.84, 168.03,
168.40, 168.46, 169.09 and 169.16 (s, HHDP-COOR-
ORpB and Gall-COOR/COORG).

C,;H,,0,4:7 HO calcd.: C42.64 H4.77

(760.57) found: C 42.65 H4.12.

Benzyl 3-O-benzyl-2-0-(3,4,5-tri-O-benzylgalloghs-glu-

C-2), 103.06 (d, C-1), 107.55 and 107.77 (HBDP-C-5 anccopyranosidg23)

HBDP-C-5), 109.34 (d, Gall-C-2 and Gall-C-6), 123.36 (s

Gall-C-1), 123.50 and 124.60 (s, HBDP-C-1 and HBDP-C.A solution of benzylidene acetab (0.68 g, 0.78 mmol) in

1Y, 127.36, 127.40, 127.46, 127.55, 127.63, 127.87, 127.9
127.97, 127.99, 128.08, 128.12, 128.14, 128.19, 128.3
128.34, 128.38, 128.43, 128.45, 128.48, 128.53, 128.5
128.59 and 128.77 (d, C-Ar), 136.32, 136.36, 136.48, 136.8
137.33, 137.35, 137.40, 137.48, 137.58 and 137.66 (s, C-A
142.52, (s, Gall-C-4), 144.22 and 144.56 (s, HBDP-C-3 an
HBDP-C-3), 152.12, 152.31, 152.38, 152.56 and 152.58 (
HBDP-C-2, HBDP-C-2', HBDP-C-4, HBDP-C-4', Gall-C-3
and Gall-C-5), 165.69 (s, Gall-COOR), 166.96 and 167.5
(s, HBDP-COOR).

C,0dHggNO, g caled.: C 76.83 H 5.46

(1625.82) found: C 76.85 H 5.49.

3-0-Galloyl-4,6-0-[(S)-2,2',3,3',4,4'-hexahydroxydiphe-
noyl]-D-glucopyranose (Gemin) (1)

€Pyranosi
gowder. — f]2° = —4° (0.55, CHCl,) .— IR (KBr): vlenrt =

dl' HF (9 ml) was treated withNeHCI (9 ml), according to the
édrocedure for the glucopyranoside d2gl to give after crys-

allization (CHCl,/n-hexane) the 4,&-deprotected gluco-
de23 (0.50 g, 81%m.p. 129-130 °C) as a white

423, 3409, 3062, 3031, 2926, 2875, 1723, 1588, 1499, 1454,
427, 1335, 1204, 1100, 1038, 736, 696. — UV (MeOH):

Amaxinm (19 €) = 276 (3.94). 1H NMR (300 MHz, CDC)):

gg/ppm = 3.44-3.47 (m 1H, H-5), 3.678,,= 9.1 Hz,J, , =
2

Hz, 1H, H-3), 3.85-4.02 (m, 3H, H-4, H-6), 4.61-4.69
(m, 4H, H-1, O®i,Ph), 4.88 (dJ,,.,,, = 12.7 Hz, 1H, OEL,Ph),
5.14 (s, 4H, Gall-0O8,Ph at Gall-C-3 and Gall-C-5), 5.24 (s,
2H, Gall-O,Ph at Gall-C-4), 5.50 (t, , = 8.0 Hz,J, ;=
9.1 Hz, 1H, H-2), 7.14-7.51 (m, 27H, H-Ar).23C NMR
(75 MHz, CDC)): oppm = 62.07 (t, C-6), 70.40 (d, C-4),
70.43 (t, @H,Ph), 71.16 (t, Gall-QH,Ph at Gall-C-3 and

A suspension of trieste22 (250 mg, 0.15 mmol), Pd/C_ Gall-C-5), 73.50 (d, C-2), 74.36 (t,GBi,Ph), 75.00 (t, Gall-
(0.10 g, 10%) and dry THF (15 ml) was first degased withOCH,Ph at Gall-C-4), 75.33 (d, C-5), 81.97 (d, C-3), 99.51

Argon (3 times) to remove Hand H was conducted slowly

(d, C-1), 109.39 (d, Gall-C-2 and Gall-C-6), 124.68 (s, Gall-

through the reaction mixture for 24 h at room temperature. The-1), 127.31, 127.33, 127.39, 127.61, 127.68, 127.79, 127.92,
reaction mixture was filtered through celite, and the celite128.03, 128.09, 128.19, 128.23, 128.37, 128.43 and 128.46
was washed with a mixture of acetone/MeOH (80:20, 50 mL)(d, C-Ar), 136.52, 136.91, 137.25 and 137.78 (s, C-Ar),
The solvent was removed under reduced pressure to give a42.46 (s, Gall-C-4), 152.36 (s, Gall-C-3 and Gall-C-5),
oily residue. The purification of the crude product was car-164.65 (s, COOR). — MS (FAB/NBA)N/z (%) = 782 (10)

ried out by crystallization [MeOH/(acetone:GEl,:n-hexane,
1:2:4)] to afford Gemin D (91 mg, 89%.p. >250 °C) as an
anomeric mixtured:, 1.2:1) as a powder. J3° = +40 ° (c
= 0.5, MeOH). — IR (KBr)vlcnrt = 3432, 2938, 2827, 1727,
1620, 1449, 1356, 1235, 1028, 760, 593. — UV (CI5):
Amasinm (10 €) = 278 (4.37). 1H NMR (300 MHz, acetonegfi
D,0): oppm = 3.58-3.85 (m, 5H, Heg H-2p, H-56, H-64a,
H-6f), 4.55 (ddJs, 4, = 9.8 HZ,Jg, 6, = 6.5 Hz, 1H, H-&),
4.76 (d,J15,5 = 7.0 Hz, 1H, H-B), 4.92 (1,5, = 9.9 Hz,
Jpgsa = 9:9 Hz, 1H, H-&), 4.95 (1,145, = 9.9 HZ,Jy555 =

9.8 Hz, 1H, H-@), 5.19 (dd ), 5, = 6.5 Hz,J ., = 13.0 Hz,
1H, H-6a), 5.21 (ddJg555 = 6.5 HzJ . = 13.0 Hz, 1H, H-
60), 5.24-5.33 (m, 21 i, H-38), .47 (tdy, ,, = 9.8 Hz,

Jaaq = 9-8 Hz, 1H, H-8), 6.46, 6.47, 6.62 and 6.63 (s, 4H,
HHDP-H-5a, HHDP-H-5a, HHDP-H-53 and HHDP-H-53),
7.03 (s, 4H, Gall-H-2, Gall-H-26, Gall-H-6a0 and Gall-H-
60). —°C NMR (75 MHz, acetonegD,0): dppm = 64.15
(t, C-6a/6p), 67.40 (d, C-&), 71.55 (d, C-4), 71.66 (d, C-
4p), 71.84 (d, C-B), 72.00 (d, C-2), 74.39 (d, C-8), 74.79

J. Prakt. Cheml999, 341, No. 2

[M*], 675 (50) [Mr — CH,QO], 585 (8), 461 (19), 423 (65)
[3,4,5-tri-O-benzylgalloyl (GgH,40,")], 307 (66), 91 (100)
[C7H .

C,gH4NO,, calcd.: C 73.64 H5.92

(782.88) found: C 73.57 H 5.98.

Benzyl 3-O-benzyl-2-0-(3,4,5-tri-O-benzylgalloyl)-4,6-O-
[(S)-2,2',3,3',4,4'-hexabenzyloxydipheno@p-glucopyra-
noside(24)

A mixture of glucopyranoside di@3 (0.40 g, 0.51 mmol),
diphenic acid derivativl (0.67 g, 0.77 mmol), DCC
(0.32 g, 1.53 mmol), and DMAP (0.19 g, 1.53 mmol) in dry
CH,CI, (12 ml) was stirred, according to the general method
B, to afford after column chromatography (SH,/n-hexane,
90:10) the trieste?4 (247 mg, 33%m.p. 128-129 °C) as a
white powder. —]2° = —15° (c = 0.18, CKCl,) .— IR (KBr):
vicmr! = 3061, 3029, 2931, 2874, 1745, 1588, 1498, 1428,
1368, 1331, 1184, 1097, 738, 695. — UV (CH): A

max/nm
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(Ig &) = 272 (4.34). 2H NMR (300 MHz, CDC}): &ppm =
3.96-4.04 (m, 2H, H-3, H-5), 4.61 (d,,, = 13.0 Hz, 1H,
H-6), 4.64—4.74 (m, 2H, H-1, Q€Ph), 4.88-5.36 (m, 22H,

168.62, 168.89 and 169.08 (s, HHDP-CQ@BOORE and
Gall-COOR¥/COORB).
C,H,,0,4 - 7 HO calcd.: C 42.64 H 4.77

H-6, OCH,Ph), 5.42 (tJ, ;= 9.8 Hz,J, .= 9.8 Hz, 1H, H-4),  (760.57) found: C 42.65 H 4.07.
5.54 (t,J,, = 8.0 Hz,J, ; = 9.0 Hz, IH, H-2), 6.86 (s, 1H,

HBDP-H-5 or HBDP-H-5"), 7.07 (s, 1H, HBDP-H-5 or

HBDP-H-5'), 7.09-7.59 (m, 57H, H-Ar). 3C NMR  References
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