
Ph~fochemisrry, 1980. Vol. 19. pp. 1825- 1829. 0 Pergamon Press Ltd. Printed in England. 003 I -9422/80/080 I - I825 SO2.00,~ 

SYMPLOCOSIDE, A FLAVANOL GLYCOSIDE 
FROM SYMPLOCOS UNIFLORA 

R. TSCHESCHE, T. M. BRAUN and W. v. SASSEN 

Institute of Organic Chemistry and Biochemistry, University of Bonn. Gerhard-Domagk-Str. I, D-5300 Bonn 1. West Germany 

(Revised received 5 December 1979) 

Key Word Index-Symplocos uniflora; Symplocaceae; flavanol glycoside; symplocoside; symplocosidin; 3’-0- 
methyl-( - )-epicatechin 7-O-p-D-glucoside. 

Abstract-A new flavanol glycoside, symplocoside, was isolated from the MeOH extract of the stem bark of Symplocos 

unijrora and its constitution and conformation were elucidated by means of MS, ‘H and 13C NMR spectroscopy as 
(2R:3R)-7-O-j?-~-glucopyranosyl-3’-O-methyl-( -)-epicatechin. 

INTRODUCTION 

Symplocos unijbra (Pohl) Benth. (syn : Stemmatosiphon 
unij?orum (Pohl)) belongs to the species group Ciponi- 
mustrum Brand, which contains ca 40 species and is 
restricted to the tropics ofthe New World; it belongs to the 
subgenus Eusymplocos Brand [l, 21. It is a shrub or small 
tree found in the middle east of Brazil (Minas Gerais, 
Morretes-Parana) [3]. In Brazilian popular medicine, this 
drug plant is said to be of some importance; its popular 
name is ‘Maria mola’ (soft Maria) (Hatschbach, G., 
Kramer, K. and Wasicky, K., private communication). So 
far, only saponins, namely triterpenoid saponins with 4-5 
sugar units are known constituents of this plant [1,4 3. 

RESULTS AND DISCUSSION 

From the MeOH extract of the stem bark of 5. uni_ffora, a 
light- and oxidation-sensitive Ravanol glycoside, 
CUHXO, I (symplocoside 1) was obtained in a 
crystalline form by repeated CC under protection from 
light (Al- foil); under N2 and in the dark, it is stable for a 
longer time without decomposition. The peracetate 3 and 
the permethyl ether 5 are more stable. Mild enzymatic 
cleavage of I with /I-glucosidase or the mixed enzyme 
EL 27-67yieldedacarbohydratemoietyandanaglycone2. 
The sugar was identified by PC [5] and after silylation by 
GLC [6] as D-glucose. The crystalline aglycone, 
C16H,606 (symplocosidin 2) was converted with 
diazothethane after purification by CC into the methyl 
ether 6; a comparison of the physical data and the ‘H and 
13C NMR spectral data with the literature [7] identified 6 
as (- )-epicatechin-tetramethyl ether. 

The position of the original methoxy group could be 
located by a ‘H [‘HI double-resonance experiment of the 
glycoside 1 in DMSO-d6 [8]: therefore the pronounced 
nuclear Overhauser enhancement (NOE) of an aromatic 
proton ortho to a methoxy group was used by irradiating at 
6 3.75 ppm with a transmitter power of0.5 x lo-’ W upon 
the signal of the methoxy group (ring B), while observing 
the intensities of the B-ring protons (Fig. 1). The integral 

Fig. I 

intensities of the protons H-5’ (S6.79ppm, Jorlho 
= 8.21 Hz) and H-6’ (66.96ppm, Jwrko = 8.21 Hz, J,,,, 
= 1.91 Hz) remained fairly constant whereas the integral 
intensity of the only meta-coupling proton H-2’ 
(6 7.18 ppm, J,,, = 1.91 Hz) was enhanced by ca 27%; 
thus, the position of the methoxy group could be 
confirmed, in agreement with the literature [8], to be on C- 
3’. If it had been on C-4’ of ring B, the integral intensity of 
the only ortho-coupled proton H-5’would have increased. 

Therefore, the constitution and conformation of the 
aglycone 2 was established as (2R: 3R)-3’-O-methyl-( - )- 
epicatechin [9]; it is the first time that 2 has been found as 
naturally occurring aglycone in a flavanoid glycoside of 
known constitution [lo]. The racemate, ( f )-3’-O-methyl- 
epicatechin, has already been prepared synthetically by 
NaBH, reduction of peonidin [ 111. 

The sugar was shown to be attached to a phenolic OH 
group by means of ‘H NMR spectroscopy in DMSO-& of 
l(2 phenolic OH groups at 6 8.84 and 9.13 ppm) and of 2 (3 
phenolic OH groups at 6 8.83, 8.89 and 9.11 ppm); the 
localizationofthecarbohydratemoietyeitherat ringA(C- 
5-OH or C-7-OH) or at ring B (C-4’-OH) could be 
determined by methylation of 1 with diazomethane, 
enzymatic cleavage of the methylated glycoside 4 with the 
enzyme mixture EL27-67, acetylation of the partially 
methylated aglycone 7 to yield 8 and MS investigation of8: 
high resolution MS of the trimethyl-diacetyl-aglycone 8 
led to the retro-Diels-Alder fragments A’(m/e = 195.0661 
A CioHiiO~) and B’ (m/e = 222.0890 A Ci2Hi404) 
(Fig. 2). 

Thus, thesugar must beattached to ring Aeither at the 5- 
or 7-positions. These possibilities could be distinguished 
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Table I. “C NMR data (22.63 MHz) of I (CD,OD) and 3 (CDCIJ), TMS,,,. 

C-atom 
C$ (ppm b Multiplicity C-H coupling constants (Hz) 

I 3 (off-resonance) I 3 

c-2 79.98 77.35 

c-3 67.29 68.49 

c-4 29.39 26.19 

C-4a 102.64 107.27 

doublet 

triplet 

singlet 

c-5 157.12 150.15 

C-6 97.07 101.83 doublet ‘JcH = 159.8 'JCH = 164.8 

3&” = 4.4 (H-8) ‘Jc, = 5.1 (H-8) 

c-7 157.79 155.82 singlet 

C-8 98.59 105.65 doublet 

C-8a 158.41 155.82 

C-l’ 132.13 136.24 

singlet 

C-2’ 111.90 110.89 doublet 

C-3’ 148.63 151.13 singlet 

‘JC” = 160.1 

3J. (” = 4.5 (H-6) 

not resolved 

‘5. cH = 3.0 (H-2,/H-6’) 

‘J <H = 6.1 (H-5’) 

‘Jot = 157.4 

'J (” = 5.9 (H-6’) 

*JcH = 4.0 (H-2’) 

‘J (H = 8.1 (H-5’) 

C-4’ 146.98 139.73 singlet 

C-S’ 115.78 122.71 doublet ‘JrH = 158.2 

C-6’ 120.64 118.79 doublet ‘JCH = 159.9 

‘JrH = 3.6 (H-5’) 

C-l” 102.45 99.40 doublet 

‘J <H = 7.2 (H-2’) ‘JcH = 7.4 (H-2’) 

‘J<., = 161.1 ‘JcH = 164.1 

C-2” 
C-3” 

C-4” 

C-S” 

C-6” 

-0Me 
-Me 

(acetyl) 

74.86 

78.01* 

71.24 

78.14” 

62.50 

56.48 

70.95 

72.63” 
67.42 

72.28” 

62.1 1 
56.03 

20.45- 

21.10 

doublet 
doublet 

doublet 

doublet 

triplet 

quartet 

quartets 

‘J<, = 144.3 ‘JCH = 145.1 

>=o 168.93- 

(acety) 1 170.55 

singlets 

‘J,, = 4.4 (H-4 cq JI ) 

‘JcH = 9.1 (H-6:8) 

‘Jc H = 164.8 

'Jc, = 4.4 (H-6) 

'JcH = 3.5 (H-8) 

‘Jr” = 3.7 (H-2,/H-6’) 

‘JcH = 5.9 (H-5’) 

‘JCH = 159.2 

overlapped 

‘JcH = 3.7 (H-2’) 

3JcH = 7.4 (H-5’) 

‘JcH = 7.4 H-2’! 

3J i CH = 5.8 H-6’ 

‘JcH = 162.6 

‘JCH = 163.4 

‘JcH = 3.7 (H-5’) 

‘JcH = 2.5 (H-2”) 
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Fig. 2 

by a comparison of the ‘H NMR spectra of 4 and 8: on 
acetylation of 7 a symmetric downfield shift of -0.15 ppm 
(talc. 0.29 ppm) [12,13] resulted for the protons H-6 and 
H-8, suggesting the acetate position to be on C-7, where 
both protons H-6 and H-8 were equally deshielded. Thus 
the glucose is at C-7-OH. 

From I and 3, “C [‘HI NMR spectra were recorded; 
the signals ofthe noise-decoupled t 3C NMR spectracould 
be unequivocally assigned based on their chemical shifts, 
calculated by increment estimating, and on their 
multiplicities. found in the off-resonance-decoupled 
13CNMR spectra. The signals of the ‘H-coupled- 
13C NMR spectra were completely assigned by the C-H 
coupling constants ( B 90 ppm). (Table 1). Following more 
recent work in the field of 13C NMR spectroscopy [8,15 1, 
the signals (ca 95 ppm) with the smaller shifts against TMS 
were assigned to C-6 although increment estimating and 
other investigations gave different results [ 161. 

The chemical shifts of 6 102.45 (1) and 99.4 ppm (3) 
for the anomeric C-atom clearly indicate a b-linkage of 
the carbohydrate moiety [t4]. corresponding to the 
above enzymatic results. Consequently, the constitution 
and conformation of the glycoside 1 is established in 

agreement with [lo, 171 as: (2R:3R)-7-0-/I?-D-ghtcopy- 

ranosyl-3’-O-methyl-( - )-epicdtechin or (2R, cis)-ZH- 
[ 1 ]-benzopyrane-3,4-dihydro-3,5-dihydroxy-7-O-~-D- 
glucopyranosyl-2 [4-hydroxy-3-methoxy-phenyl] 
(Fig. 3). 

OH 

Fig. 3 

The glycoside 1 belongs to the class of the naturally 
occurring favan-3-01s (11 members known [IO]) namely 
to the subdivision of the flavan-3-01 monomethyl ethers 
(one member known [ 181); it belongs also to the class of 
the very rare and unusual flavanol glycosides ofwhich only 
three members were isolated or synthesized previously 
[ 191. It is not clear how far the glycoside 1 has structural 
analogies to an earlier isolated glycoside with the same 
elementary composition because no physical data were 
available [20].AccordingtoinvestigationsofWillstltterer 
(I/. [2l. 221 and of Marim-Bettolo [18], these earlier 
results were inconclusive. Thus. 1 is the second naturally 
occurring flavanol monomethyl ether, whose constitution 
and conformation has been fully characterized: the first 
such ether was isolated by Marini-Bettolo in 1967 and 
identified as (2R:3R)-4’-O-methyl-( - )-epigdhocatechin 
[lo, 181. We propose the name symplocoside for 1 and 
symplocosidin for the aglycone 2. 

R,O 

OR, 

I 2 3 4 5 6 7 8 

R, /Kilt H /LCj$ /?-Glc /I-@zc Me H AC 
4 

R2 H H AC Me Me Me Me Me 

R.I H H AC H Me H H Ac 

R, Me Me Me Me Me Me Me Me 

R, H H AC Me Me Me Me MC 

EXPERIMENTAL 

Mps are uncorr.; GLC on chromatograph F 22 with Integrator 

D2. a Kienzle digital plotter and a FlD as detecting unit; the 

columnwasa2mglasscolumn (42,4mm)containing3”;OV I01 

onGaschrom Q(80--lC@mesh).CarriergaswasN, (30mljmin)at 

155”. ‘H NMR (90MHq PFT, TMS,,, ) and ‘%INMR 

(22.63MH1, PFT. TM&,,) spectra were recorded with a 

WH 90 PFT (Bruker-physik) and MS (DE, 180°C. 70eV) on a 

MS-SO (A.E.I.) with a DS-50 data unit (Data General). TLC was 

runonSigelsheetsF 1500LS254(Schleicher&Schiill)using40”,, 

H*SO, as detecting reagent [23]; PC was on Selecta No. 2043b 

Mgl (Schleicher & Schiill. CC was run on sieved Si gel WOELM 

(0.063-0.1 mn 4) and unisteved Si gel Hermann. The follow- 

ing solvents were used A. CHCI,-MeOH-H*0(65:20:2): 
B. CHCI,-MeOH- H,O (80:18:2): C. CHCI,-MeOH -Hz0 

(65:45: 12); D,EtOAc-MelCO-H,O (25:5:1); E.CHCI,- Me,- 

CO(lOO:l- lO:I);F.CHCI,-MeOH-H20(120:12:I);G.Cyclo- 

hexane-Me2C0 (7: 1-5: 1); H,Py-EtOAc-H,O (100:360: 115) 

[5]. The enzyme mixture EL27-67 (Rbhm & Hass), containing 

fl-glucosidase., fl-galactosidase and a-rhamnosidase aswell as pure 

fi-glucosidase (Roth) were used for fermentative cleavage. 

l.so/afion oj the g/yrosidr. Air-dried stem bark of Symplocos 

unifloro (1.5 kg) was collected in April 1976 by the L&oratorios 

Gembdlla Ltda., Rio do Sul, Brazil. The powdered drug was 
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[z]f:’ .)S9 - 59.2". [z];;. 5-f” - 62.l”(c = 1.667inCHCI,).High- 

resolution MS: C,uHzrO, m:e = 346.1449 (talc. 346.1416). The 

spectral data agree with those in ht. [7.8.15] 
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