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Abstract: (R,E)-9-hydroxy-Z-decenoic acid (g-IDA) and its (SE)- isomer have been prepared by 

using an organic-microbti approach. 

9-Hydroxy-(B)-2-decenoic acid (9-HDA), is a mandibular pheromone secreted by the queen 

honeybee.’ Biological testing of both enantiomers showed that the CR)-isomer is 10 times more effective in 

swarm settling.2 Although a number of syntheses of 1 involving the Y-keto intermediate 2 have been 

reported,3*4 the lack of an effective chiral reduction reagent has resulted in, the final product so far being 

obtained only in racemic form. 
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To our knowledge only one enantiometic synthesis of 9-HDA 1 has been reported where the desired 

stereogenic Centm of unsaturated acid 1 was achieved by organocuprate-catalytic opening of homochirai 

methyl oxirane. 5 In this co~un~cation, we wish to report a new synthetic method for these two 

enantiomers utilizing a biotransformation with Geotrichum sp. G 38, a reducing fungus which we isolated 

from the soil samples and which shows high reduction activity and high enantioselectivity in the reduction of 

a variety of carbonyl com~o~ds, as outliued in scheme I. 

Z-Actetylcyclohexanone 3 was treated with 12N KOH solution first at 1OOoC and then at 125OC 

resulting in the cleavage of the cyclohexane ring. Acidification and esterification of the dried residue with 

diazomethane gave the corresponding 7-0~0 ester 4 in 83% yield. Ketahzation of 4 with ethylene glycol 

wishy methyl 7-ketal octanoate 5 in 96% yield, which on reducticn with DlBAL at -78eC in dry toluene 

gave the aldehyde 6 in 81% yield. The 9-keto ester 7 was then obtained by treatment of 6 with trimethyl- 

phosphonoacetate in benzene followed by hydrolysis, in 78% yield. The trans/cis selectivity was more than 

98% (as shown by ‘H NMR and by GC). 

Having 7 in hand, we then turned our attention to its biotransformation. Many microorganisms from OUT 

type cultures were screened. The desired chiral hydroxy nnsaturated ester was obtained with the resting cell 

of Geotrichm sp. G38 in 64% yield.6 The same bioconversion tailed with baker’s yeast. The enantiomeric 
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purity of (R)-8 was over 98%.7 The (S)-isomer of 9 could be easily obtained in 82% yield from (R,E)-8 by 

essentially complete inversion of configuration according to Mitsunobu’s method.8 Thus, alkaline hydrolysis 

of (R)-8 and is)-9 with 5% sodium hydroxide in methanol-water (1.1) afforded the (R)-1 and (Sj-1, 

respectively. 
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Scheme 1 

In conclusion, the (R,E)-9-hydroxy-2-deccnoic acid (9-HDA),9 the Italian queen honeybee 

pheromone, can be asymmetrically synthesized by using an organic-microbial approach with an overall yield 

of 32.9% over six steps as can its enantiomer . in 21.6% total yield over seven steps. 
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