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suspension cultures of Symphytum officinale L. and Ruta graveolens L. 
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Abstract 

Starting from chlorodimethyl(phenylkilane (31, acetyldimethyl(phenylkilane (1) was prepared by a two-step synthesis in a total yield 
of 90% [PhMesSiCl (3) + PhMe,SiC(OMe)=CH, (4) --) PhMe,SiaO)Me cl)]. The prochiral acetylsilane 1 was transformed 
enantioselectively into (RI-U-hydroxyethylMimethyl(phenylkilane [(RI-21 using plant cell suspension cultures of Symphytum 
officinale L. or Ruta graveolens L. Under preparative conditions (300-mg scale, not optimized), CR)_2 was isolated in 15% 
(Symphytum) and % yield (Ruta), respectively. The enantiomeric purities of the products were 81% ee (Symphytum) and 60% ee 
(Ruta), respectively. 

1. Introduction 

In 1983 we demonstrated for the first time that 
biotransformations can be used as a synthetic method 
in organosilicon chemistry [l]. Subsequently, many pa- 
pers dealing with microbial transformations or enzy- 
matic conversions of organosilicon compounds have 
appeared (for our investigations see refs. 2-17 and for 
studies by other groups see refs. 18-26). In some of 
these investigations, it was shown that biotransforma- 
tions can be used for the synthesis of optically active 
silanes with the silicon atom as the centre of chirality 
[2-4,6,8,15,16,22]. 

In the course of our systematic studies on biotrans- 
formations of organosilicon compounds, we have 
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demonstrated that acetyldimethyl(phenyl)silane (1) can 
be transformed enantioselectively into (R)-(l-hydroxy- 
ethyl)dimethyl(phenyI)silane [CR)-21 using various 
strains of microorganisms (bacteria, fungi, yeasts, 
cyanobacteria, green algae) (Scheme 1) [5,7,11,12]. Here 
we report the first results arising from use of plant cell 
suspension cultures to bring about this reaction. We 
describe (i) a new synthesis of the prochiral acetylsi- 
lane 1 (for the first synthesis, see 1271) and (ii) its 
enantioselective conversion into the corresponding (l- 
hydroxyethyljsilane (RI-2 by plant cell suspension cul- 
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grown, friable and whitish callus. The callus was ob- 
tained in 1983 from surface sterilized stem explants on 
a BS-medium [31] containing 1 mg/l 2,4-dichlorophe- 
noxyacetic acid (2,4-D) and 2% sucrose. The cell cul- 
ture was grown in 250-ml Erlenmeyer flasks containing 
75 ml of the liquid 1 BS-medium and subcultured every 
3 weeks (25°C photoperiod 16 h/day). During the 
cultivation, the flasks were kept on a gyratory shaker 
(Infers, Miinchen, Germany) at 120 rev./min. The cells 
were whitish to grey, remained single or formed small 
aggregates and showed no signs of differentiation. 

troscopy after derivatization with (R)_MTPA Cl, as 
described above for rat-2 [conversion into (R,S)-5/ 
(S,SM)l. The iH and 13C NMR spectra and the mass 
spectra of the purified products were identical with 
those of chemically prepared rat-2 (see [5]). 

Monitoring of the time course of the biotransfoma- 
tions: analytical procedure 

Ruta graveolens L.: The suspension culture of Ruta 
graveolens L. (R-MS) was established from a light 
grown, green callus in 1981, which was obtained from 
Professor Czygan (Wiirzburg, Germany) in 1977. This 
callus was initiated from hypocotyl explants of sterile 
grown seedlings. The nutrient medium used was an 
MS-medium [32] containing 0.1 mg/l 2,4-D, 0.25 mg/l 
kinetin and 3% sucrose. The cell culture was grown in 
250-ml Erlenmeyer flasks containing 75 ml of the MS- 
medium and subcultured every 4 weeks (25”C, pho- 
toperiod 16 h/day). During the cultivation, the flasks 
were kept on a gyratory shaker (Infors, Miinchen, 
Germany) at 120 rev./min. The suspension was hetero- 
geneous in aggregate size and tended to form large, 
compact clumps which were light- to dark-green. The 
culture showed other signs of differentiation like for- 
mation of tracheid structures and idioblasts. 

The progress of the bioconversions was monitored 
by GLC as follows: after starting the biotransforma- 
tions, samples of 1 ml of the culture suspensions were 
taken after various times of incubation and subse- 
quently extracted with 1 ml of dichloromethane. Quan- 
titative determination of substrate and products was 
performed by GLC analysis of 1 ~1 of each of these 
extracts using a Carlo Erba gas chromatograph [model 
GC 6000; packed OV-17 column (500 mm); tempera- 
ture programme 80°C (2 min)-180°C (2 min) with 
20”C/min; carrier gas nitrogen]. 
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Preparation of (R) -2 References 
Suspension cultures of Symphytum offiinale L. and 

Ruta graueolens L. were grown for 2 weeks as described 
above, and 500 ml of each culture were transfered 
separately into l-l shaking flasks under sterile condi- 
tions. After addition of 1 (300 mg, 1.68 mmol) to each 
of the two flasks (substrate concentration 0.6 g/l), the 
cultures were incubated aerobically for 4 h at 25°C and 
100 rev./min (rotary shaker RS 206, Infors AG, 
Switzerland). The cells (no more substrate was de- 
tectable as monitored by GLC, see below) were then 
harvested by centrifugation for 30 min at 6000 rev./min 
and 10°C (Cryofuge M, Heraeus-Christ, Osterode, Ger- 
many), the supernatant liquids extracted twice with 
ethyl acetate (2 x 1 11, and the solvent removed in 
uacuo (rotary evaporator). The crude products were 
purified by column chromatography on silica gel [col- 
umn diameter 2.5 cm; 50 g silica gel 60, 0.063-0.200 
mm, Merck, 7734; elution with diethyl ether/hexane 
(1: 1.8, v/v)], to yield 46 mg (15%, Symphytum) and 28 
mg (9%, Ruta), respectively, of a colourless liquid 
[enantiomeric purity 81% ee (Syrnphytum) and 60% ee 
(Ruta), respectively; the absolute configuration and 
enantiomeric purity of the respective biotransforma- 
tion products (RI-2 were determined by NMR spec- 
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