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Abstract-Six phenolic ghtcoside gallates: rhreo-guaiacylglycerol8-0-. L-three-guaiacylglycerol8-0-, 3-methoxy4 
hydroxyphenol l-O-, gentisic acid S-O-, 3,5- dimethoxy4hydroxyphenol l-O- and cisconifetyl alcohol 4-O-/?-r)&‘- 
O-galloyl)glucopyides were isolated from Quercus mongolica and Q. acutissima. 

INTRODUCTION 

Although fagaceous plants are regarded as rich sources 
of varying polyphenolic compounds including hydro- 
lysable and condensed tannins [l-8], little is known 
about the lower molecular weight phenol& [7,8]. In con- 
tinuing our systematic chemical studies of polyphenolic 
constituents in fagaceous plants, we have now isolated 
and characterized six new phenolic glucoside gallates 
(1-Q together with 3,4,5&methoxyphenol ~-O-~-D@‘- 
0-galloyl)glucopyranoside (7) [8], from acorns of Quercus 
mongolica and the bark of Q. acutissima. 

RESULTS AND DISCUSSION 

The aqueous acetone extract of the fresh acorns of 
Quercus mongolica as subjected to a combination of 
Sephadex LH-20 and MCI-gel CHP-20P chromato- 
graphy using various solvent systems to afford compounds 
l-3 and 6. Extraction of the fresh bark of Q. acutissima 
with aqueous acetone, followed by a similar chromato- 
graphic separation, gave compounds 3-5 and 7. 
Compound 7 was found to be identical with 3,4,5- 
trimethoxyphenol 1-0-/?-D-(6’-0-galloyl)glucopyranoside 
[8] by comparison of its physical and spectral data with 
those of an authentic sample. 

Compound 1 showed a prominent (M - H)- ion peak 
at m/z 527 in negative FABMS and the ‘H and 13C NMR 
spectra indicated the presence of a galloyl group C67.18 
(2H. s); 6 110.0 (2C), 121.0, 139.1, 145.9 (2C), 167.41 and a 
sugar moiety. On enzymatic hydrolysis with tarmase 1 
gave gallic acid and a hydrolysate (la), whose ‘H NMR 
spectrum showed signals due to three aromatic protons 
C66.76 (lH, d, J = 8 Hz), 6.86 (lH, br d, J = 8 Hz), 7.04 
(lH, br s)] and a methoxyl group CS3.83 (3H. s)]. 
Compound la, when incubated with crude htsperidinase. 

l Part 54 in the series “Tannins and Related Compounds”. For 
Part 53 = Ishimaru, K., Nonaka, G. and Nishiolra, I., 
Phytochemistry 26 1167. 
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yielded glucose and an aglycone (1 b), which was identified 
as ~guaiacylglycerol [9] by comparison of the physical 
and spectral data with those of an authentic sample. 
Furthermore, 1 b was concluded to be a three-isomer on 
the basis of a large coupling constant (8 Hz) [lo] of the 
lowfield benzylic proton (H-7) signal (65.96) in the 
‘HNMR spectrum of the tetraacetate (lc) of lb. 
Examination of the ‘H and 13CNMR spectra of 1 
suggested that the galloyl group was located at the C-6 
position of the glucose moiety C64.33 (IH, dd, J = 12, 
6 Hz, H-6’), 4.70 (lH, dd, J = 12, 2 HI H-6’); 664.4 (C- 
6’)]. The location of the glucose moiety was determined as 
follows. Methylation of 1 with CH,N2 gave the tetra- 
methyl ether (Id), FDMS m/z: 584 [Ml’, indicating that 
the glucose residue was not linked to the phenolic 
hydroxyl group of the C-4 position, but to C-7, C-8 or C-9 
position (alcoholic hydroxyl). The ‘H NMR spectrum of 
the nonaacetate (le) of 1 revealed the H-7 signal shifted 
downfield at 65.97 (lH, d, J = 5 Hz), showing that the 
glucose moiety was not linked to this position. On the 
other hand, the 13CNMR spectrum of la showed a 
lowfield methine signal (687.5) ascribable to C-8, indicat- 
ing clearly the location of the glucose moiety at this 
position (C-8). The configuration of the anomeric carbon 
was determined to be fi on the basis of the J value (8 Hz) of 
the anometic proton signal (64.64 or 4.68) in the *H NMR 
spectrum of 1. Consequently 1 was characterized as D 
three-guaiacylglycerol 8-0-/?-~(6’-O- 
galloyl)gluwpyranoside. 

Compound 2, negative FABMS m/z: 527 [M-H]- 
showed ‘H and “C NMR spectra similar to those of 1. 
Enzymatic hydrolysis of 2 with tannase yielded gallic acid 
and a hydrolysate (2a), which on subsequent enzymatic 
hydrolysis with crude hesperidinase gave glucose and L- 
guaiacylglycerol (2b). The ‘HNMR spectrum of the 
tetraacetate (Zc) of 2b showed a large coupling constant 
(8 Hz) of the H-7 signal (65.96), indicating 2b to be a threo- 

isomer. The galloyl group was determined to be located at 
the C-6 position of the glucose moiety by lowfield shifts of 
the corresponding signals C64.26 (1 H, dd, J = 12,6 HZ H- 
6’), 4.74 (lH, dd, J = 12.2 Hz, H-6’); 664.5 (C-6’)] in the 
tHand’3CNMRspectraof2.The1HNMRspectrumof 
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the nonaacetate (2d) (FDMS m/z: 906 [M]’ ) of 2 showed 
the lowfield H-7 signal cS5.84 (1 H, d, J = 8 Hz)], while 
the r3C NMR spectrum of 2s showed a lowfield methine 
signal (S87.9) ascribable to C-8. From these spectral data 
the location of the glucose moiety was established to be at 
the C-g position. The configuration of the anomeric centre 
was concluded to be fl based on the J value (8 Hz) of the 
H-l’ signal (b4.60 or 4.68) in the ‘H NMR spectrum of 2. 
Consequently 2 was characterized as t_-threo- 
guaiacylglycerol8-O-~-~(6’-0-galloyl)glucopyranoside. 

The ‘H NMR spectrum of 3suggested the presence of a 
galloyl group cS7.19 (2H, s)] and an aromatic ring with 
one methoxyl group [S 3.72 (3H, s, OMe), 6.60 (1 H, br d, J 
= 8 Hz), 6.68 (1 H, br s), 6.74 (1 H, d, J = 8 Hz)). This was 
also supported by “C NMR spectroscopy (Table 1). On 
enzymatic hydrolysis with tannase 3 gave gallic acid and a 
hydrolysate (3a), which on subsequent enzymatic hydrol- 
ysis with crude hesperidinase, afforded glucose and a 
crystalline agiycone (3b). Compound 3b was identified as 
3-methoxy4hydroxyphenol by direct comparison of the 
physical and spectral data with those of an authentic 
sampie prepared from vanillin by the Dakin reaction. The 
location of the glucose moiety was determined by analysis 
of the ‘H NMR spectrum of the pentaacetate (3~) of 3a; 
the aromatic signal attributed to H-S was shifted down- 
tield Es6.92 (1 H, d, J = 8 Hz)] by acetylation as compared 
with that in 3a C66.76 (lH, d, J = 8 Hz)], thus indicating 
that the sugar was not located at the neighbouring C-4 
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phenobc hydroxyl group, but was situated at the C-l 
position. Furthermore, the galloyl group was concluded 
to be located at the C-6 position of the glucose moiety by 
examination of the ‘H and “C NMR spectra of 3 E64.38 
(lH,dd,J = 12,6 H&H-6’),4.70(lH,dd,J = 12,2 Hz,H- 
6’). 664.6 (C-6’)]. The /konfiguration of the anomeric 
centre was determined on the basis of the coupling 
constant (8 Hz) of the H-l’ signal (64.90) in the ‘H NMR 
spectrum of 3. Thus, compound 3 was characterized as 3- 
methoxy-bhydroxyphenol LO-j?-I+-o- 
galloyl)giucopyranoside. 

Compound 4 was shown to contain a gahoyl group by 
‘H NMR spectroscopy cS7.20 (2H, s)]. On enzymatic 
hydrolysis with tannase, 4 gave gallic acid and a hydrol- 
ysate (4a), which on acid hydrolysis with 1 NH,SO* 
yielded glucose and gentisic acid (4b). The location of the 
glucose moiety was determined by an NOE experiment on 
the dimethyl ether (4e) of 4a. On irradiation of the 
methoxyl signal at 63.77,20% NOE was observed at the 
H-3 signal cS7.08 (lH, d, J = 8 Hz)], indicating that the 
methoxyl group was located at the C-2 position and the 
glucose at the C-S position. The galloyl group was 
concluded to be located at the C-6 position of the glucose 
moiety by analysis of the ‘H and ‘%I NMR spectra of 4 
[~4.~(lH,dd,~=l2,6~~H-~~4.66(iH,dd,~=l2, 
2 Hz, H-6’)]. The @onfiguration of the anomeric carbon 
was established on the basis of the J value (8 Hz) of the H- 
i’ signal (64.96) in the ‘H NMR spectrum of 4. 
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Tabk 1. *‘C NMR spectral data of l-6 and their derivatives at 25.05 MHz (bvalucs) 

1* is+ lb* 2* 28’ w 3* 3r* 4t 5 4* 4a’ 

Aglycone 
C-l 
c-2 
c-3 
C4 
C-5 
CA 
c-7 
C-8 
c-9 
OMe 
COOH 
GlUCOS4? 

C-l’ 
c-2 
C-3’ 
CA 
C-5 
C-6’ 
Gulloyl 

132.4 1328 134.3 1329 133.1 134.9 151.9 151.9 113.3 
111.6 111.7 111.3 111.4 111.6 111.2 1027 102.8 157.2 
148.0 148.2 148.1 148.2 148.3 148.0 148.4 148.6 118.6 
146.5 146.9 146.3 146.7 146.8 146.7 1423 1423 126.2 
115.5 115.5 115.1 115.5 115.5 115.2 115.7 115.7 150.8 
120.6 120.7 120.6 120.5 120.6 120.3 109.2 109.5 118.9 
73.8 74.2 76.9 74.2 74.4 77.2 
87.4 87.5 74.6 88.1 87.9 74.8 
61.8 62.2 63.5 62.4 62.5 63.9 
56.2 56.3 56.2 56.2 56.3 56.2 56.2 56.3 

172.3 

104.1 104.1 104.8 104.7 103.3 103.5 103.0 102.8 101.4 101.9 
74.6 74.8 74.6 74.8 74.2 74.2 74.4 74.3 74.1 74.2 
76.9 77.7 76.9 77.4 77.1 77.2 77.3 77.2 76.9 77.5 
71.0 7 1.0 71.0 70.8 71.1 70.7 71.0 71.0 71.1 70.7 
75.0 77.4 75.1 77.3 74.6 77.1 74.9 74.9 74.3 77.1 
64.4 622 64.5 62.1 64.6 62.0 64.5 64.8 64.6 62.1 

110.0 109.9 110.0 109.9 109.9 110.0 
121.0 121.0 121.1 121.3 121.2 121.0 
139.1 139.1 139.0 139.0 138.9 139.1 
145.9 145.9 145.9 146.0 146.0 146.0 
167.4 167.3 167.3 167.1 167.2 167.3 

151.5 
96.4 

148.6 
131.9 
148.6 
96.4 

%.6( x 2) 

132.2 132.4 
113.7 113.8 
146.3 146.6 
149.1 149.5 
116.0 116.6 
122.5 1226 
1322 132.4 
129.6 129.8 
59.5 59.4 
56.3 56.4 

‘In Me2CO-d, + DZO. 
th MelCO-d, . 

Consequently, 4 was characterized as gent& acid 5-O+ 
o(6’-O-galloyl)glucopyranoside. 

The ‘H and ‘%NMR spectra of 5 showed the pres- 
ence of a galloyl group cS7.14 (2H, s)], a sugar moiety 
(664.8, 71.0, 74.3, 74.9, 77.2, 102.8), an aromatic ring 
with a symmetrical substitution pattern cS96.4 (2Q 
131.9, 148.6 (2C), 151.51 and two methoxyl groups C63.70 
(6H, s, OMe x 2) 3. From these spectral data 5 was likely to 
be a 3,Sdimethoxy-dhydroxyphenol glucoside gallate. 
Methylation of 5 with Me2S04-K2COJ gave the tetra- 
methyl ether (Sa), which was found to be identical with 7. 
Based upon the results described above 5 was concluded 
to be 3,5-dimethoxy+hydroxyphenol 1-O-&r,(6’-O- 
galloyl)glucopyranoside. 

Compound 6 FDMS m/z: 494 [M) +, exhibited a galloyl 
peak C57.16 (2H, s)] and carbohydrate signals in the 
‘H NMR spectrum. On enzymatic hydrolysis with tan- 
nase 6 gave gallic acid and a hydrolysate (6r), which on 
subsequent enzymatic hydrolysis with crude hesperi- 
dinase yielded glucose and an aglycone (6b). The ’ H NM R 
spectrum of 6b exhibited signals due to three aromatic 
protons C66.72 (lH, dd, J = 8, 2 Hz), 6.76 (lH, d, J 
= 2 Hz), 6.82 (1 H, d, J = 8 Hz) J, a methoxyl group [S 3.84 
(3H, s) J, methylene protons C64.35 (2H, bt 6)] and two 
olefinic protons (65.70 and 6.38) with a small coupling 
constant (12 Hz) indicative of the c&orientation of the 
double bond. From these spectral data 6b was concluded 
to be cis-coniferyl alcohol. The location of the glucose 
moiety was presumed to be at the C-4 position since 6a 
gave a negative ferric chloride reaction, in contrast to the 
dark purple colour of db with this reagent. The galloyl 

group was found to be linked to the CL6 position of the 
glucose by analysis of the ‘H and 13C NMR spectra of 6 
cS4.38 (lH, dd, J = 12,8 Hz, H-6’), 4.62 (lH, &I, J = 12, 
2 Hz, H-6’); S64.6 (C-6’)]. The p-configuration of the 
anomeric centre was established on the basis of the J value 
(8 Hz)of the H-l’ signal (85.02) in the ‘H NMR spectrum 
of 6. Thus, 6 was characterized as cis-coniferyl alcohol 4- 
O-fl-D(6’-O-galloyl)lucopyranoside. 

EXPERIMEM-AL 

Mps are uncorr. ‘H and “C NMR spectra were measured at 
100and 25.05 MHs respectively, with TMS as int. standard. TLC 
was conducted on silica gel and Aviccl SF cellulose, and spots 
were visualized by spraying FeC13 (for phcnolics) and aniline 
hydrogen phthalate (for sugars) reagents. Plant material was 
collected at Fukuoka and Oita prefectures, Japan. Voucher 
spimens are deposited at Herbarium, Faculty of 
Pharmaceutical Sciences, Kyushu University. 

Extruction ad isolution. (a) From the acorn of Quercus 
~woIico F&h. ex Turn: fresh acorns (12.3 kg) of Q. mongolica 
were mashed and extracted x 5 at room temp. with 80% aq. 
Me2C0. The combined extracts, after concn under red. pres. to ca 
3 1, were subjected to Sephadex LH-20 CC using H20 with 
increasing amounts of MeOH to afford 6 fractions; fraction 1 
(6.1 g), 2 (co 130gj, 3 (2.9 g). 4 (ca 315 g), 5 (20g) and 6 (29 g). 
Fraction 2 was rcchromatographed over MCI-gel CHP-20P 
[H,O-MeOH(1:O-1:9)]andSephadcxLH-20(EtOH,60%aq. 
Me-OH) to give 1 (320 mg) and 2 (290 mg). Fraction 4 was 
chromatographed over Sephadex LH-20 (60% aq. MeOH, 
EtOH) and MCI-gel CHP-2OP (H,O-MeOH) to afford 3 

WYTfJ 26:4-R 
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(98 mg) and 6 (110 mgj (b) From the bark of Q. acutissima 
Corruth. fresh bark (6.1 kg) of Q. a~utissima was chopped into 

small pieces and extracted x 4 at room temp. with 80% aq. 
Me,CO. The combined extracts were coned under red. pres., and 
the ppt was filtered off. The filtrate (ca 1.5 1.) was subjected to CC 
over Sephadex LH-20 using H,O-EtOH (I:(M:l) to give 3 
fractions. Subsequent separation of fraction 1 on Sephadex LH- 
20 using H,O-EtOH afforded 3 fractions: fractions l-l 
(130 mgj 1-2 (6.1 g) and 1-3 (3.2 g) and 1-3 (3.2 g). Fraction 1-2 
was purified by repeated chromatography using a variety of 
solvent systems (EtOH, H,O-MeOH,etc.) to give 4 (230 mg)and 
7 (73 mg). Fraction 2 was further separated by Sephadcx LH-20 
CC using H,O-EtOH into 5 fractions (fractions 2-1-2-5). 
Fraction2-I was rechromatographed over Sephadex LH-20 using 
60% MeOH and over MCI-gel CHP-20P using H,O-MeOH 
(1:0-3:7) to give 3 (90mg) and 5 (61 mg). 

General procedure for enzymatic hydrolysis. (a) With tannasc: a 
soln of the sampk (100-200 mg) in Hz0 (6 ml) was treated with 
tannase at room temp. for 3 hr. The reaction mixture was filtered, 
the filtrate conaI to dryness and the residue subjected to 
Sephadex LH-20 CC using EtOH to furnish gallic acid and a 
hydrolysate. (b) With crude hesperidinase: an aqueous soln 
(6 ml) of the sampk (l@X?tXl mg) was incubated at 37” with 
crude hesperidinase for 5 hr. The solution was coned to dryness, 
the residue treated with MeOH, and insoluble materials filtered 
ofT. Theconc. filtrate was applied to Sephadex LH-20 CC (EtOH, 
60% MeOH) to give the sugar and an aglycone. 

General procedure for ocetylation. The sample (30-50 mg) was 
dissolved in a mixture of AC20 (1 ml) and pyridine (0.5 ml). After 
12 hr, the reaction mixture was poured into ice H20, and the 
resulting oil extracted with EtOAc. The EtOAc layer was washed 
with 3 % HCl, 3 % Na2COJ and H20, dried (Na,S04) and coned 
to dryness. The residue was purified by CC over silica gel with 
C6H6-Me&O (9: 1). 

General procedurefor methylotion. (a) With CH2N2: a soln of 
the sample (30-50 mg) in MeOH (5 ml) was treated with CH2N2 
at room temp. for 1 hr. The solvent was evaporated off and the 
residue -ted by silica gel CC. (b) With Me2S0, and K,CO,: 
a mixture of the sampk (50-100mgj MelSOb (0.5 ml) and 
K2C01 (1 g) in dry Me2C0 (15 ml) was relluxed for 3 hr with 
stirring. After removal of inorganic salts, the filtrate was coned to 
a syrup which was purified by silica gel CC. 

Dthreo-Guaiocylglycerol 8-0-~-~-(6’-0-g0lIoyl~~~~ 
pyranoside (1). Needles, mp 14>145”, [a]: -47.5” (MeOH; c 
0.5). ‘HNMR(Me$O-d, + D20).S3.74 (3H,s,OMe),4.33 (lH, 
dd,.l= 12,6Hz,H-6’),4.64,4.68(eachlH,d,J=8Hz,anomeric 
H and H-7), 4.70 (lH, dd, J = 12, 2 HZ H-6’), 6.72 (lH, d, J 
= 8 Hz, H-5). 6.82 (lH, br d, J = 8 Hz, H-6), 6.% (lH, br s, H-2), 
7.18 (ZH, s. galloyl H). 13C NMR: set Tabk 1. (Found: C, 49.67; 
H, 5.54. C&O11H2s. 3/2 Hz0 requiresz C, 49.73; H, X63%.) 
Negative FABMS m/z (rel. int.): 527 [M-H]- (19). 

Bthreo-Guaiacylglyceol 8-0-&rzglucopyronoside (la). An 
amorphous powder, [a]: -47.1” (MeOH; c 0.6). ‘HNMR 
(Me,CO-d, + D,O): 63.83 (3H,s,OMej4.58,4.60 (each 1H.d.J 
= 8 Hz, anomeric H and H-7), 6.76 (1H. d, J = 8 & H-5), 6.86 
(IH, br d, J = 8 Hz, H-6), 7.04 (IH, br s, H-2). 13CNMR: see 
Table 1. (Found: C, 5026, H, 6.88. CL6010HI~. l/2 Hz0 re- 
quires: C, 49.87; H, 6.54 “/) 

~threo-G&rrcylg~~eroycerol (lb). Nccdka, mp 126127”, [a];: 
- 21.0” (EtOH; c 0.8). ‘H NMR (Me2COdb + D1O): 63.3-3.8 
(3H, m, H-8 and -9j 3.84 (3H, s, OMe), 4.58 (lH, d, J = 7 Hz, H- 
7), 6.76 (lH, d, J = 8 Hz, H-5), 6.86 (lH, br d, J = 8 m H-6), 7.02 
(lH, br s, H-2). 13C NMR: see Tabk 1. (Found: C, 55.92; H, 6.64. 
C,oOsHI. requires: C, 56.06; H, 6.59”/) 

D-threo-(ircoiocylglycerof tetruucetote (le). An amorphous 
powder, Cal b’ - 16.0” (Me2C0, c 0.6). ‘H NMR (CDCl,): 62.04, 

2.06,2.08,2.30 (each 3H. s. OAc x 4), 3.82 (1H. dd, J = 12,6 Hz, 
H-9), 3.83 (3H, s, OMe), 4.26 (lH, dd, J = 12, 4 Hz, H-9), 
5.3-5.5 (lY m, H-8), 5.96 (lH, d, J = 8 Hz, H-7), 6.9-7.1 (3H, 
m, H-2, -5 and -6). “‘CNMR (CDCI~): a20.7,20.9 (OAc), 56.0 
(OMej 62.1 (C-9), 72.3 (C-8), 73.4 (C-7), 111.3 (C-Z), 119.8 (c-6), 
123.1 (C-S), 134.7 (C-l), 140.2 (CA), 151.3 (C-3), 168.7, 169.7, 
170.0, 170.4 (C==Oj (Foundz C, 56.65; H, 6.01. CLB09HzI 
requircsz C, 56.54, H, 5 80%.) 

~thre4+Gt&cylg~yceroyurol 8-O-/?-D(6’-O-@loyl)gluco- 
pyanoside terromethyl ether (la). An amorphous powder, [a] g 
- 26.8” (MeOH; c 0.7). ‘H NMR (Me2COd16 + D*O): 63.72, 
3.76,3.78 (15 H in total, s, OMe x S), 4.30 (IH, dd, J = 158 Hz, 
H-6’), 4.64.4.70 (each 1 H, d, J = 8 Hz, anomeric H and H-7), 4.88 
(1Ydd.J = 12.2 tiHa’j6.8-6.9 (2H.m.H~Sandd),7.00(1H, 
br s, H-2), 7.38 (2H, s, galloyl Hj (Fouti C, 54.39; H. 6.55. 
C1701bH36. l/2 Hz0 requires: C, 54.63; H, 6.28x.) FDMS m/z 
(rd. int.): 584 CM]’ (100). 

pthreo-Guaincylglycerol 8-0-B-~(6’-OgoUoyf)&co- 
pyranoside nonoocetate (le). A white powder, mp 193-196”. 
[a]: -7.8” (Me2CO; c 1.3). ‘HNMR (CDCl, + D20): S2.00, 
2.04,2.05 (1SH in total, s, OAc x S), 2.28.2.30 (12H in total, s, 
OAc x 4), 3.80 (3H, s, OMe), 5.97 (lH, d, J = 5 Hz., H-7), 6.8-7.1 
(3H, m, H-2, -5 and -6j 7.76 (2H, s, galloyl H j “C NMR (CDCl, 
+ D20): b20.1,20.5,20.8 (OAc), 55.9 (OMe), 63.3 (C-6’ and -9j 
68.9, 71.5, 71.9,72.8 (C-2’, -3’,4’ and -5’), 73.5 (C-7), 78.8 (C-S), 
100.7 (Cl’), 111.7 (C-2), 119.2 (C-6), 122.7 (C-5), 134.6 (C-l), 
139.8 (C-4), 150.9 (C-3), 122.3, 127.7, 143.6, 163.9 (galloyl). 
(Found: C, 54.19; H, 5.02. Cb1023H16 requires: C, 54.30; H, 
5.11%.) FDMS m/z (rel. int.): 906 CM]’ (100). EIMS m/z (rel. 
int.)t 864 [M -AC]’ (37), 567 (293 279 (75). 

L-thr~Guoiacylglycero1 8-O-/?-~(6’-Ogol&yl)goyl)gluco- 
pyronoside (2). An amorphous powder, [a] L - 21.5” (MeOH; c 
0.7). ‘H NMR (MetCOd + DtO): 63.80 (3H, s, OMe), 4.26 (lH, 
dd,J= 12,6Hz,H-6’),‘4.60,4.68(eachlH,d.J=8Hz,anomeric 
H and H-7), 4.74 (lH, dd, J = 12, 2 m H-6’). 6.76 (1H. d, J 
= 8 m H-5), 6.86 (1 H, br d, J = 8 Hz, H-6), 7.04 (1 H, br s, H-Z), 
7.14 (2H, s, galloyl H). “CNMR: see Table 1. (Found: C, 49.67; 
H, 5.48. C13011H28. 3/2 Hz0 requires: C, 49.73; H, 5.63%.) 
Negative FABMS m/z (rel. int): 527 [M - HI- (25). 

L-three-Guaiocyl&cyectol 8-O-fi-r&uopyronoside (2a j An 
amorphous powder, [a]: + 12.5” (MeOH; c 0.4). ‘HNMR 
(MelCOd + D20: 63.84 (3H, s, OMe), 4.56,4.65 (au& lH, d. J 
= 8 Hz, anomcric H and H-7), 6.76 (lH, d. J = 8 Hz, H-5), 6.86 
(lH, br d, J = 8 Hz, H-6), 7.06 (lH, br s, H-2j 13CNMR: see 
Table 1. (Found: C, 50.20; H,6.81. ClsOloH,,. l/2 Hz0 requires: 
C, 49.87; H, 6.54%.) 

L-three-Guaiocyl&ceroycrrol (2bj Prisms, mp 132-133”, [a]: 
+23.0” (EtOH; c 0.6). ‘H NMR (Me*COd& 63.2-3.8 (3H, m, 
H-8 and -9j 3.82 (3H, s, OMe), 4.56 (lH, d, J = 6 Hz, H-7), 6.72 
(lH,d,J=8Hz.,H-5),6.84(1H,brd,J=8Hz,H-6),7.00(1H.br 
s H-2). 13CNMR: au Tabk 1. (Founds C, 55.70, H, 6.79. 
dlOO,H1, requires: C, 56.06, H, 6.59%.) 

L-three-Guaiocy&ceroycerol tetraacetate (Ej An amorphous 
powder.[a]E + 16.1” (Me2CO:c0.6j ‘HNMR (CDCi~):62.04, 
206,2.08,2.30 (each 3H, s. OAc x 4j 3.82 (lH, dd, J = 156 Hz, 
H-9), 3.83 (3H, s, OMe), 4.26 (lH, dd, J = 12.4 Hz, H-9), 5.3-5.5 
(1H. m, H-8), 5.96 (lH, d, J = 8 Hz, H-7), 6.9-7.1 (3H, m, H-2, -5 
and -6). 13C NMR (CDCl,): 620.7,20.8,20.9 (OAc), 56.0 (OMej 
621 (C-9), 723 (C-S), 73.4 (C-7), 111.3 (C-2), 119.7 (C-6), 121.3 (C- 
5), 134.7 (c-l), 140.2 (C-4), 151.3 (C-3), 168.8, 169.7, 170.1, 170.4 
(wj (Founds C, 56.49; H, 6.05. C1s09H21 requires: C. 56.54; 
H, 5.80x.) 

L-three-GuuiUylglycerol 8-O-&~-(6’-Oqalloy&7)Bluco- 
pyronoside nonoocetore (Uj [a]; + 2.2” (Me&Q; c 0.9j 
‘HNMR (CDCII): 61.%,2.00,204,2X!, 2.16 (15H in total, s, 
OAc x 5j 2.28, 2.30.2.31 (12H in total, s, OAc x 4j 3.80 (3H, s, 



Oh&Q, 5.84 [IEI, 4 J = 8 Hz, 5% 6%?. 1 (%!I, nt, H-2, -5 and 4th 
7.130 (ZH, 4 galby Ii), TJTMR @xxJ~): im*f, 2us, 21.1 
(0Acb56.0 @Me), 63.4 @Z-6’ and -9h a.8, 71.3,72.6,72.8 @X!‘g 
-3’, -4’ and -S), 75.5 (C--7X 78.6 (C-8), 10X,0 (C-1’X 111.4 (C-2), 
119.6 (C-6), 123.0 (C-S), 134.8 (C-l), 140.1 (C-4h 151.2 (C-3), 
122*3, 127.5, 143.6, 163.9 (galloyl). jjlFo13nd: C, 54.64, H, 5.51. 
C&l&+6 recpim C, 54.30, H, 5.11 %J FDMS m/z (rel, int.): 
906 [Ml ’ (100). EIMS m/z (rel. int.): 864 CM - AC]’ (24x 567 
(39), 279 (100). 

L-three-Gtraiocyigrycerol s-u*Ip-o-(6~-U-g~ltuyI)gl~~ 
pypanostie tetramethy! etk (Ze). An amorphous powder, 
[a)“,’ - 6.7” (MeOH; E 0.5). *H NMR (Me,CU-b, + D#2: 
S3.76,3.78,3,8Q, 3.82 (15H in tutai, s* UMe x 5),4.26 f lH+ ti3 J 
= 12,6 Hz, H-6’), 4.64-4.68 (each IN, df J = 8 Hz, anomeric H 
ajnd H-7), 4.86 (1 H, dd* 3 = 12,2 Hz, H-g), 6.83-a.9 (2H, m, H-5 
imd -6), 7.06 (1 H, br s, H-2), 7.36 (2H, s, @Iloyi Hf. (Found: C, 
53,9!J; H, 6.44. C27U14H36. Hz0 requires: C, 53.81; H, 6.36x.1 
FDMS m/z (~1. int.): 584 [M] + (lOa). 

3-~etkoxy=4Q_hyd~e~~~ 1 -U-fi-B( d’-U-g0lby~2ucu- 
pyrun&de (3). An amurphous powder, [a]g - 31.3’ (Me&O; c 
0.5). IH NMR (Me&U-d& 63.72 (3H, s, UMe), 4.38 (lH, dd, J 
= 12,6 Hz, H-6’X 4.70 (lH, dd, J = 12,2Hz, H-6’),4.90 (lH, d, J 
= 8 Hz, anumeric H), 6.60 (lH, br d, J = 8, Hz, H-6), 6.68 (1 ii, br 
s, H-2), 6.74 (IH, d, J = 8 Hz, H-5), 7.19 (2H, s, galiayl H). 
13CNMR: see TaMe f. (Fuund: C, 51.13; H, 5,UZ. C20U11H11_ 
H# requires: C, 50.85; H, 5.12 %.) 

3-~~&ka~y~-ky~~u~y~~u~ r-u-jY-D_Bk@py~#zus* (3s). 
Needles, mp 26%-21U”, [a] g - 53.3” (MeUH; c U.6). ‘H NMR 
(Me#Xk#~ + D@): 63+81(3H, s, OMeb 4.84 ft& A, f = 8 Hz, 
tuwrn& H), 6.58 (lH, dbf J = 8,3 Hz, H-BL 6,76 (lH, d$ J 
= 8 H;s H-5),6.81 (1 H, d, J = 3 Hz, H-2). “42 NMR: see Table 1. 
(Found: C, 50.61; H, 6.02. C1 &H ]. 8 I l/2 HzU requires: C, 50.15; 
H, 6.15 %*) 

J-Methaxy-4-hydroxyphencrl (3b). Prisms, mp 75-76”. 
‘H NMR (M.e,CU-d,): 83.76 (3H, s, OMe), 6-26 (lH, dd, J = 8, 
3 Hz, H-6), 6.46 (IH, Q, J = 3 Hz, H-2),6.64 (lH, d, J = 8 Hz, H- 
51. 

Prqurutiorr c$3-~th~xy4-)Eydro~~~~~. 6 % Hz& (1 ml) 
was added slowly to a mixture of vaniilin (5Q ma) and 1 N NaOH 
(3 mX) with stirring. After 15hr, the rewtisn mixture WBS 
neutr;dIizcd with HUAc, and extracted with EtUAc. The EtUAc 
layer, after coucu, was applied to isiflca get CC witi 
C6H,-Me,CU (7: 1) to yield 3-rn~~hoxy_ 

05 mg). 
3-Me?~x)l-4ch~#~~ l-O-j?-iI-$gWup~~#?~~~ penra- 

acetate (3c). An amorphous powder, [a]205 - 17.1” (Me,CU; c 
l,Sh ‘H NMR (CDQ): 62.02, 2B$, 2-06 (12H in total, s, UAc 
x lrx, 2.24 (3H, s, UAc), 3.78 (3H, s, QMe), 3.7-4.0 (lH, m, H-5’), 

4.0-4.4 (2H, m, H-6’), X&5.4 (4H, cn, mameric H, H-2’, -3 
and -4’), 6.50 (IH, dd, J = 8,3 Hz, H-6), 6.62 (lH, d, J = 3 Hz, H- 
Z)> 6.92 (lH, d, J = 8 Hz, H-5). ‘% NMR (CD+&): 620.6 (UAc), 
56.0 @Me), 62.0 (C-6’), 68.3,71.1,72-l, 72.7 (C-21, -3’, 4 and -5’), 
99.3 (C-l’h 103.2 (C-2), 107.6 (C-6), 122.9 (C-Sk 132.2 (C-4), 151.8 
(C-31, X55.4 (C-l), 169.2, 170.4 170.2, X70+5 fC==UJ. {Fuund: C, 
54.43; H, 5.83. Cz3Q13HZ8 quires: CI 53,93; H, 5.51 x.1 

GWisie acid 5-U-B-~f~--0~~~~~~~~~~~~~os~~ (4). 
Needles, mp 23%24W, [a]g - 56.5” (Me$XI; c 0.7). ’ H NMR 
(Me,CQ-de): 54.40 (lH, dlf, f = 12,6 Hz, H-6’), 4.66 (lH, rib, f 
= 12,2 H&H-6’),4.96{1H,d,J = 8 Hz,axlomericH~6.%5(lH,d, 
J = 8 Hz, H-3),7.20 (2H, s, galIoy1 H), 7.38 (lH, dd, J = 8,2 Hz, 
H-4), 7.57 (1 H, d, J = 2 Hz, H-6). “C NMR: see Table 1. (Found: 
C, 50.14; H, 4.48. CzOO1 JHto. l/2 HzU requires: C, 50,32; H, 
4.22 o/o,) 

Eenttlc ucti 5-U-/?-~@ucopyr~~tie (4r). An amorphous 
prswday ‘H NMR (MeaCO-d, + D,O): 54.90 flH, d, J = 8 Hz, 
anomeric H), 6.88 (1 H, d, f = 8 Hz, H-3), 7.34 (lH, ti, d = 8, 

amorphous powder, [a] 8 - 35.6” (CHC13: MeOH 7: 3; c OS), 
‘H NMR (DMSO+~ 53.39 (3H, s, CooMe), 3.77 (3H, s, OMe), 
4.75 (lH, d, J = 8 Hz, anomeric H), 7.08 (lH, d, J = 8 Hx, H-3), 
7.26 (IH, dd% J 5: 8,2 Hz, H-4), 7.32 (IH, br s, H-6). (Found: C, 
44.46; H, 6.48. CI IrUgHza. 712 I&U requires; C, 44.22; ti, 6,68 x.1 

3,5*Dimethoxy_Q_hy~~u~y~~~~ 1 -U-~-~~6r-o-ga~~~~~~~~~ 
ppmtide (5). Nmdtes, mp 15Q-I%“, [a] g - 42.2” (Me,CQ; c 
0.6). t H NMR fMe$U-d, + D@ 63.70 (6H, s UMe x 25,4.40 
f TH, db, J =: 12,6 Hz, H-6’), 4.65 (lH, dd,J = 152 Hz, H-6’), 492 
(1 H, dp J = 8 Hz, anomeric H), 6.44 {2H, s, H-2 and -6),7.14 YZH, 
s, galjoy H), t JC NMR: we Table 1. (Found: C, 50.48; H, 5.14. 
Cz,O, JHzd. HsO requires: C, 50.20; H, 5.22 %.) Acid hydrolysis 
of 5 (3 nag) with 2 N HISO (0.5 ml) heated at 90” fur 2 hr 
afforded gallic acid and glucose. 

3,5=Dimettraxy~hydirDxyphend 1-0-~-~(61-U~albyl)r;rt#c~- 
pyrunuside tetrmt)ryl ether @a). An amorphous powder, Car] 8 
- 77.4” (CHCI,; c 0.4). “H NMR (CDCIB): 63.60 (6H:, s, OMe 
x 2), 3.68 (JH, 4 OMe), 3.80 f6H, s, UMe x 2), 3.86 (3H, s, QMeJ, 

4.24.8 (2H, m, H-e;lk 4.86 jlH, d9 J = 8 Hz, anomeric Hh 6.28 
(2H, s, H-2 and -a), 7.2U {2H, s, gplfuyl H). (Found: C, 54.97; H, 
6.17. C25U13H32. f/2 Hz0 rquires: C, 54.64; H, 6.U5x.j 

cis-~anife~$ aIcohsI ~o-8-~i~-U~~~ru~~r~u~~$~~~~ 
(4). I%edies, mp f95-196”, [or] 204 - 38.3” (MeUH; c 0.7). 
‘H NMR (Me,CU-d, + DzOg 63.84 (3H., s, UME), 4.35 (2H, brd, 
J = 6 Hz, H-9$, 4.38 (lH, dd, J = 12,8 Hz, H-6’),4.62 (lH, dd, 3 
= 12,2 Hz, H-d’), 5.02 (IH, d, J = 8 Hz, anomeric H), 5.76 (SH, 
dt, J = 12,6 Hz, H-8), 6.38 (lH, br d, J = 12 Hz, H-7),6,68 (lH, 
dd, J = 8,2 H2, H-6), 6.87 (IH, d, J = 2 Hz, H-2), 7.15 (lH, d9 J 
= 8 Hz, H-5), 7.16 (2H, s, galloyl H). 13CNMR: see Table 1. 
(Found: C, 53.48; H, 5.52. CL3U12HZb. Hz0 requires: C, 53.90; H, 
5.51%.) FDMS m/z (ret, int.)i 494 CM]’ (100). 

ck-Conif&ryl ak&oE 4-O-/I-t+&mpyranoside #a), Nwdks, 
mp 140-141”, i[dl]&? - 55.3” [M&H; c 0.3). ‘HNMR (Me&U- 
de + D@): 63,84 (3H, s, UMe), 4.35 (2H, br d, 3 = 6 Hz, H-9, 
4.%(lH,d,J=8Hz,anomerkH),5.86(lH,dt,J= 12,6Hz,H- 
8)* 6.42 ( 1 H, br d, J = 12 Hz, H-7),6.78 [ 1 H, tit J = 8,2 Hz, H-6), 
6.90 (lH, d, J = 2 Hz, H-2), 7.15 flH, d, f = 8 Hz, H-5), 
“C NMR: see Table 1. (Found: C, 54.47; H, 6.39. Clf;UsH22. X/2 
Hz0 requiresz C, 54.70; H, 6.60%.) 

cis-Coniferyl alcahol (r6b). An amorphous powder, ‘H NMR 
(Me#O-d6): 63.84 (3H, s, CJMe), 4.35 (2H, br d, J = 6 Hz, H-9), 
5.70 (lH, dt, J = 12,d Hz, H-Q 6.38 (lH, br d, J = 12 Hz, H-7), 
6.72 (1 H, dd, J ‘c1* 8,2 Hz, H-6X 6.76 (1 H, d> .I = 2 Hz, H-2X, 6.82 
(lH, d, I = 8 Hz, H-5). 13CNMR (Me,CU-d,): 656.2 (UMe), 
59.7 (C-9), 113.4 (C-2), 1 f 5.6 (C-5), 122.9 (C-6), 130.2 (C-8), 131.6 
(C-l and -7), 146.8 (C-3X 148.1 (C-4). (Found: C, 63.02; H, 7.20. 
C1&Hf 2. l/2 H&b requires: c, 63.4& H, 6.93 x.1 

R&roctrubQ~~~s-We t&k Mr. T. Tanaka of Sankytp Cu., 
Ltd. and Mr. T. Yanaka of Tanabe Seiyaku Co., Ltd, far the 
supply of tannase and crude hesptidinase, respztively. Thanks 
are also due to ML Y. Tanaka and Miss K. %eda for ‘H and 
13C NMR m=urements and Mr. R. Is&e for MS 
measurements, 
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