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Since then the lOR,llS stereochemlstry of natural (+)-Cl8 -1uvenlle hormone (JH) was estab- 

lished,' the questlon has been raised whether or not the (-) antipode of the hormone is really 

blologlcally active This problem 1s Important for clarifying a choral nature of the hormone 

receptor of Insects, but lemalns unsolved because of the extreme dlfflculty In preparing the op- 

tlcally pure (-) enantlomer The synthetic specimen of (-)-C18-JH by Loew and Johnsonla was 

contaminated approximately 8% by Its (+) isomer We have prepared both enantlomers of C16-JH 

by metabollzlng stereoselectively the racemlc hormone with a fungus, Helminthosporlum satlvum 2 

However, the considerable enantlomerlc contamlnatlon In the prepared sample made the conclusion 

ambiguous 3 Optically active C 17-JH was also prepared by a similar ~ay,~ but a lack of deter- 

minatlon of the exact enantlomerlc purity made the sample unsuitable for the present purpose 

We wish now to describe our successful preparation of optically active C16-JH employing either 

a fungal metabolism or a chemical resolution method, and their hormone actlvlty assayed on the 

sllkworm 1s also reported 

We selected for the present study a fungus, Colletotrlchum nlcotlanae, Instead of F satl- 

vum - Contrary to the previously used fungus, the new fungus was expected to produce an optl- 

tally plus glycol, as suggested by Its normal metabollte, colletochlorln (l_), which contains (+) 

-6,7_dihydroxygeranyl moiety, [a], +ll 6' ' Actually, when methyl geranate (2) was metabolized - 

with this fungus, that 15, the substrate (2, was shaken with the precultured mycella In the mod- 

ified Czapek-Dox medium for 9 hr by the same way as In the case of E satlvum, 6 two metabolltes 

were obtalned as expected, 1 e , $(-)-methyl 6,7_epoxygeranate (z),' [d], -12 4' (c 1 7, MeOH), 

yield 19 6%, and R(+)-methyl 6,7_dihydroxygeranate (A),' [d], +26 1' (c 1 4, MeOH), ylcld 15 6% 

Furthermore, the metabolism of a longer period (24 hr) produced only the glycol (4) with the 
8 

- 
isolated yield as high as 85% By the similar metabolic experiment upon racemlc methyl 6,7- 

epoxygeranate, (f)-3, for 12 hr, the glycol (9, [dlD +26 Oo (c 1 8, MeOH) wa5 obtalned, accom- 

panled by the unchanged but partially optically active substrate, [d], +3 8' (c 4 7, MeOH) 

The enantlomerlc purity of 4 obtained from the both substrates was determined by nmr method us- - 
lng a choral shift reagent (csr), tris[3-(trifluoromethylhydroxymethylene)d-camphorato]europium - 

(III) At first, when racemic 4 was measured In Ccl4 at the reagent/substrate ratlo of 0 3 - 
(mole/mole), the C7-dlmethyl signals of Its S and R components shifted downfield appearing at 

s 3 35 and 4 00, and g 3 40 and 3 95, respectively Under the same condltlons, the isola- 

ted 4 did not show the signals corresponding to the S enantlomer, lndlcatlng that the glycol (4) 
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obtamed m this way must be optlcally pure 

With the success in the stereoselectlve conversion of methyl epoxygeranate, (+)-3, we 

conducted the fungal transformation of racemlc methyl lO,ll-epoxyfarnesate (2) Although the 

24 hr metabolism transformed the substrate (z) Into the more modlfled product,' the desired op- 

tlcally active glycol, R(+)-methyl lO,ll-dlhydroxyfarnesate (g), [a],, +17 8' (c 1 8, MeOH) was 

obtalned UI the 12% Isolated yield after 6 hr lncubatlon Its enantlomenc purity was deter- 

mined by HSLC (Hltachl gel 3040, 15% Et20 in n-hexane, 2 1 mm x500 mm, 0 6 ml/mln) after conver- - 
slon Into (+)-d -methoxy-d-trlfluoromethylphenylacetyl (MTPA) ester (Rt of the R ester 20 mln, 

and of the S ester 23 mln) The metabollte (6_) was shown to contain 5% of the S Isomer 

Then, optically active Cl6 -JH was chemically prepared starting from this glycol (6) Mesyla- 

tion (MsCl, pyrldlne) followed by base treatment (0 5 N methanollc KOH) afforded S(-)-C16-JH 

(1) > [*I, -5 44' (c 0 7, MeOH), and succek1ve reactions of acetylation (Ac20, pyrldlne), bro- 

mination (PBr3, pyridlne) and base treatment (0 5 N methanollc KOH) gave R(+)-C16-JH [S,, [*I,, 

+5 75' (c 0 4, MeOH) As the racemlzation was assumed not to occur In the conversion of 6 intc - 

7 or ,,l" - the both enantlomers thus chemically derived should have the enantiomerlc composition 

of 95 5 

As our goal 1s to obtain optically pure Cl6 -JH, attempts were then made to prepare via a 

chemical resolution method 3 g-Acetoxyetienyl as well as (+)-MTPA esters of racemlc ethyl 

lO,ll-dlhydroxyfarnesate were found to be sultable, especially the former;0 be superior, for 
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the resolution Thus, the etienyl ester (9, was subjected to repeated preparative TLC (Klesel 

gel PF254, 20% ethyl acetate In n-hexane) untlll each component, 10 and 11, was obtalned comple- - 
tely In pure state The purity of the Isolated dlastereomers was conflrmed by HSLC (Hltachl 

gel 3040, 30% Et20 in c-hexane. 2 1 mm x 250 mm, 2 0 ml/mm, Rt of 10 12 7 mln and of 11 8 5 - - 
mln) The pure specimen of 10 or 11 was stereospeclflcally converted into S(-)- and R(+)-C16- - - 
JH (12 and g), - respectively, upon reductive cleavage of the etlenyl ester (LlAlH4 In Et20, -72’ 

) followed by mesylatlon and base treatment by the same way as before 

JHll 12 
The specimen of C16- 

thus prepared in the form of ethyl ester must be optically pure because of the stereo- 

specrflc reactions carried out on the optically pure glycols, although the enantiomeric purity 

of the flnal products has not been determlned 

/Cpk/JMOOEt 
OR 2 -T+ 

1 

~COOEt 
OR 10 

JH actlvlty of the chemically prepared both enantlomers was determined on the allatecto- 

mlzed 4th instar bombyx larvae, and their results are shown In Table The 

of the hormone exhlblted the strong actlvlty, whereas Its (-) enantlomer in 

Table JH ActWy* of Synthetic Enantlomers of C16-JH Ethyl 

Ester on the Silkworm, Bombyx marl 14 
___- 

natural (+) form 
13 

qucstlon showed the 

Dose()lg) No of 

animal 

R(+) -C16-JH 

++ + activity No of 
(%) animal 

S(-) -C16-JH 

++ + activity 

100 5 5 0 0 100 16 4 5 7 40 7 

10 15 7 3 5 56 6 13 2 3 8 26 9 

1 14 3 3 8 32 1 14 1 1 12 10 7 

0 1 17 0 0 17 0 

control 12 0 0 12 0 12 0 0 12 0 

A test compound dissolved In 0 5 pl of peanut 011 was lnlected to the fourth instar larvae 
Immediately after the corpora allata was extirpated The effects wcrc evaluated after the next 
moultlng, being classlfled Into three grades, ++ (perfect 5th lnstar larvae), + (larval-pupal 
Intermediate type) and - (precocious pupae) The activity (%) was calculated using scores (1, 
0 5 and 0, asslgned to the grades, ++, + and -, respectively) as the percent of total sum of 
the scores to the number of animal tested 
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weak actlvlty about one flftleth that of the (+) hormone Tbls actlvlty should orIgInate from 

the (-) enantlomer Itself The remarkable difference in the actlvlty between the both enantio- 

mers clearly Indicated that there must be the strict relatlonshlp between the stereochemlstry 

of the hormone and the choral nature of the receptor molecule of lnseccs 

We thank Professor S Tamura of the Unlverslty of Tokyo for his generous gift of a strain 

of C nicotianae used In this work - 
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Yield and optlcal purity of the glycolllc metabolites seem to depend on the metabolic con- 

dltlon, e g , when the young mycella precultured for 2 5 days were employed, the metabol- 

lsm was fast and after 24 hr an optlcally pure specimen was obtalned In 85% yield, whereas 

use of the old mycella (3 5 days) made the metabolism slow and the optlcal rotation of the 

obtalned 4 decreased as low as 80% - 

The metabolic product was the tetrahydrofurane 

derlvatlve (A) 

-coOMe (A) 
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tlon from C1O-~ to Cl1 _ -tert-hydroxyl group, however, its optlcal rotation excluded this 

possibility, when compared with the optical rotation of S(-)-JH, during whose synthesis no 
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mlc one synthesized from ethyl farnes'ate upon epoxlde formation The S enantlomer had 

[&ID -5 2 ? 0 6' (MeOH), which supported a high purity of the prepared enantlomer, although 

the strict conclusion can not be obtained from the optlcal rotation 
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former exhlblts the stronger activity on the silkworm than the latter 
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