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Abstract-Tissue cultures of Epidendrum ochrocewn, Cymbidium ‘Saint Pierre’ and Dendrobium phalaenopsis were 
found to transform some isoprenoids. The transformation of the oxygen functions at C-17 in androstanc derivatives 
and the hydrolysis of ( + f-mcnthyl acetate were investigated in some detail. The degree of hydrolysis of the latter was 
about 75-85 “/, 

INTRODUCXION 

The development of tissue culture techniques for orchids 
has provided materials [Z, 33 that can be used for 
transforming organic compounds which are either specific 
to the plant family or xenobiotic. 

The knowledge that many orchid species produce 
secondary metabolites which are either isoprcnoid corn- 
pounds, including sterols [4-6], or derivatives of shikimic 
acid [4], prompted us to study the biotransformation of 
these types of compounds by tissue cultures of orchids. 

and D. phaluenopsis, but remained unaltered in the 
presence of tissue of E. ochracem The tissues of 
Cymbidium and D. phaiaerwpsis reduced the C-17 GU- 
bony1 group of 1 and 3 to a hydroxy group. In addition, 
the tissue of D. phalaenopsis oxidized testosterone (2) to 
androstencdione (1). The yield of transformation pro- 
ducts never exceeded 10 %. 

RESULTS AND DISCUSSION 

Tissue cultures of three orchid species, Epidendrum 
ochraceum, Cymbidiwn ‘Saint Pierre’ and Dendrobium 
phalaenopsis were used in these studies. The cultures had 
been developed earlier for both research and practical 
purposes C71. 

The cultures were screened for their ability to modify 
steroids, monoterpcnes and esters of aromatic-aliphatic 
alcohols that are analogues of shikimic acid or its 
derivatives. Of the steroids tested only the androstane 
derivatives were modified& and then only very slowly. For 
the low-M, compounds menthol, limonene, trans-pineol, 
cincol, 1,8cineoldione, acetophcnone and the acetates of 
menthol, trans-pineol, benzyl alcohol, l-phcnylethanol, 
2-phenylethanol, 1-[2-naphthyl]ethanol, and l-cl- 
naphthyl]ethanol the transformations were more rapid. 

The androstane derivatives and ( + )-menthyl acetate 
were selected for more detailed studies, the results of 
which are presented below. The transformations of the 
other monoterpenes and of the shikimic acid derivatives 
will bc the subject of a separate report. 

Androstenedione (lb testosterone (2) and androste- 
nolone (3) were transformed by cultures of Cyn&idirun 

The experiments did not reveal a reduction of the a& 
unsaturated ketone function in the A-ring of the C19- 
steroids, a reaction frequently observed in microorgan- 
ismsand in plant tissuecultures [8,9],and which has been 
observed in the alga Spirode1a oiigorrkiza [lo]. 

The t~sfo~tion of raeemic menthyl acetate (5) was 
investigated under the same conditions as for steroids. 
Menthol (6) and the unrcacted substrate (5) were the only 
compounds present in the transformation mixture. Hence, 
the tissue cultures hydrolyscd the ester group of 5. The 
hydrolysis was weakly cnantiospecific with alcohol 
R-( - )-6 being formed at a slightly higher rate than 
alcohol (+)-6. The uarcactcd substrate had (+) 
configuration. 

1959 

Since the transformation yielded just one product, the 
concentration of which was easy to monitor chromato- 
graphically, the system involving 5 wax found particularly 

Table 1. The degree of hydrolysis of 15 mg of mcathyl acetate 
(S) in lOOmI of tissue culture of Cymbidium Saint Pierre’ vs 

biomass of the culture 

* Part 22 of the series “Biotransformations”. For part 21 see ref. 

[Il. 
$To whom correspondemx should be addrem&. 
$Transformation did not proceed for cholesterol. jSsitostero1 

and some of their esters, diosgmin aod prcgnanc derivatives. 

Time after Dry biomass (mg) 
addition of Menthol BY 
substrate formed biOmasS Mass of 

(days) (%) (mg) substrate (mg) 

14 36 12 0.8 
14 55 16 1.0 
14 60 22 1.4 
14 79 24 1.6 
14 88 43 2.8 
21 90 69 4.6 
21 93 138 9.2 




