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TWO-DIMENSIONAL NMR IDENTIFICATION OF AN 
ACETOPHENONE GLYCOSIDE ISOLATED FROM 

SOLANACEOUS CELL SUSPENSIONS 
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ABSTRACT 
From a solanaceous cell suspension an acetophenone glycoside, androsin, has 

been isolated along with one polyphenol glycoside, scopolin. The androsin 
presence is described for the first time in solanaceous cell suspension. 

Many plant cell cultures are known to  biosynthetize and accumulate 

polyphenols. Coumarin compounds were reported to  be present in Solanaceous, 

and mainly tobacco cell cultures. In a previous work (1 ), we found that Duboisia 

myopom'des (Solanaceae) cell suspensions accumulated scopolin and also an 

another compound. In the present work, we identify this molecule as androsin, a 
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monoglycoside of acetovanillon, on the basis of 1 D and 2D NMR spectral data and 

MS results. The occurence of this compound has been reported until now in some 

apocynaceous (2) and scrophulariaceous plants (3,4). Its presence in a 

solanaceous plant cell culture is an original result. 

H-NMR and 3C-NMR results (Table 1 ) show the presence of a glucosyl 

moiety and the H-1' anomeric proton coupling value is consistent with values for 

R-anomer (7-1 0 Hz) but not a-anomer (2-4 Hz) (6 ) .  The R-anomer is 

confirmed by the C-1' chemical shift value (7). In the same manner for aglycone 

moiety, 1 H-NMR coupling features show a substituted aromatic ring with three 

substitutents (carboxyl, methoxyl and glycosyl groups) at C-1, C-3 and C-4. 
The substitutent positions are obtained by NOESY experiments with cross peak 
correlations H-1'1 H-5 then H-6/ COCH3, H-2/ cocH3 and H-21 OCH3 (figure 

1 ). I3C-NMR confirm this structure with chemical shift values in good 
agreement with those of literature although the solvent used (pyridine-d5) is 

different (4). 

For MS characteristic fragment ions were : EIMS m/z (%) : 51 1 (2.1), 361 
(loo), 238 (60.0), 217 (82.5) and ClMS m/z (%) : 601 (2.0), 511 (5.1), 
451 (2.9), 361 (loo), 167 (9.0), 239 (41.1). ClMS analysis shows the 

fragment ions m/z 601 (M-l5)+ classicaly recovered after the loss of a methyl 

group and m/z 51 1 (m/z 601-TMSOH) (8). We observe the glycosyl moiety 

m/z 451 with his fragments m/z 361 (m/z 451-TMSOH) and m/z 217 for E l  

common to  all silylated carbohydrates (8). Lastly for the aglycone moiety, we 

have the fragment ions m/z 167 (aglycone+H)+. In EIMS, the fragment ion m/z 
238 originates in TMS-aglycone is obtained after a classical transfer of the TMS 

group (8'9). 

In order to  confirm this structure and to  analyse more precisely the glycosyl 

moiety, acetovanillon was added in the culture media. After glucosylation by plant 

cell suspensions, the compound obtained, studied by NMR, has shown a similar 
structure. 
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Table I : Proton and 1 3C chemical shift (ppm) assignments of androsin in D20 

13c 1H 

1 132.1 
2 112.2 7.22 (d; 1.9) 

3 149.0* 
4 150.8* 
5 11 5.2 6.95 (d; 8.7) 
6 124.7 
OD 202.8 
CO-CH3 26.6 
(33-43 56.6 

1' 100.4 

70.0 
76.2 

2' 

3' 
4' 

5' 
6' 61.2 

7.38 (dd; 8.7, 1.9) 

2.39 (s) 

3.70 (s) 

5.02 (d; 7.4) 

3.47-3.27 Cm; 4 3  

3.71 (dd; -12.4, 2.1) 
3.54 (dd; -12.4, 5.4) 

*Assignments may be reversed. 

The coupling constants (J values in Hz) are shown in the parentheses. 

From these data the compound isolated is androsin, the 4-R-D 
glucopyranoside of acetovanillon. 

The product accumulated in the plant cell cultures was extracted by 70% 
(v/v) methanol under reflux. The extract was concentrated to dryness, under 

reduced pressure. The residue was resuspended in absolute ethanol. The 

suspension was then filtered. The filtrate was concentrated, and the residue was 

dissolved in the eluent used in the next step that was the chromatographical 
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isolation of the product. Semi preparative reversed-phase HPLC was used for 

this last step of the purification of androsin : the column was a C18 column (25 
x 1 cm), particle size : 10 pm; the eluent was an acetonitrile (1 2,5%)- 

methanol (1 2,5%) aqueous solution. The flow rate was 3 ml/min. Issued from 

the column, the eluent went through the flow cell of a PerkirvElmer UV-Vis 

spectrophotometer, where the D.O. was measured.at 285 nm. The elution profile 

was recorded using a tracelab recorder (OSI France). 

Mass spectrometry : after trimethylsilyl derivatisation (5) , the spectra 

were recorded with a Hewlett-Packard 5987 gas chromatograph-mass 

spectrometer. The experimental conditions were : capillary column WSCOT ( 12 

m x 0.2 mm id) with methylsilicone (Hewlett-Packard) as stationary phase; 

carrier gas, helium (column head pressure 1 bar); temperature program, 60 to  

270 "C at 14 "C/min; ion-source temperature, 200 "C; injector operating with 

splitless mode (0.5 min splitless period); emission current, 300 mA; electron 

energy, 70 eV for electron impact (EIMS) and 130 eV for chemical ionization 

(CIMS); reagent gas was methane and ion source pressure was 1 tow for CIMS. 

NMR spectroscopy : 1 H and 1 3C spectra were recorded at 300.1 3 and 75.47 
MHz respectively in D20 with a Bruker AM 300 spectrometer. For lH-NMR, 

HOD signal at 4.6 ppm was used as internal reference and for 3C-NMR 

resonance chemical shifts were relative t o  sodium formate at 172.0 ppm. Proton 

and carbon resonance assignments and structural elucidation were performed by 

COSY, NOESY and DEPT experiments. 

Resonance multiplicities for 1 3C were established via the acquisition of DEPT 
spectra obtained for proton pulses Po =135" ( CH and CH3 differentiated from 

CH2 ). The (2J)-1 delay was set equal to 3.7 ms. 

The homonuclear 1 H -1 H chemical shift correlated twedimensional diagram 
was obtained using the COSY-90 pulse sequence. The spectral widths were Fp = 

1650 Hz and F1 = i 825 Hz, allowing a digital resolution of 3.2 Hz per point 

with 256 (t i) x 1024 (t2) points. After zero filling to  512 x 1024, sine-bell 

apodization (both t i  and t2) was applied, followed by symmetrization of the final 
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data matrix. The relaxation delay was 2s. For NOESY, the experimental conditions 

are in the Figure 1 legend. 
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