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Summary: Both the enantiomers of sclerosporin 1 and sclerosporal 2 were synthesized from (-)- 
carvone. (4R, 9R, lOR)-(+)-Sclerosporin and (4R, 9R, lOR)-(-)-sclerosporal were identified 
as natural enantiomers by bio-assay and by the CD-spectral comparison. 

Sclerosporin 1, the main sporogenic substance isolated together with sclerosporal 2 by 

Katayama and Marumo from Sclerotinia fructicola, induced remarkably the formation of asexual 

arthrospore in the fungal mycelium.' Their structures were proposed as ti-cadalane sesqui- 

terpenes, l_and 2_, which were confirmed by the synthesis of racemates.2 The absolute 

configuration, however, remained unknown. 

Here, we wish to describe a synthesis of both the enantiomers of 1 and 1 from optically 

pure (-)-carvone 3 and determination of the absolute configuration as (4R, 9R, lOR)-1 for 

natural sclerosporin. 

CH0 

Inter- and Intramolecular Diels-Alder reactions were employed for our synthesis and in 

order to obtain both the enantiomers, a bifunctional starting material 4 was prepared from 

(-)-carvone 3 through severa1 steps without isolation of intermediates as illustrated in the 

scheme (77% overall). PCC-NaOAc3 oxidation gave an aldehyde 5 (76%) which was treated with 

methallylmagnesium bromide and the resulting allyl alcohol was converted to a diene 6 in 

two steps, mesylation and then elimination with i-Pr2NEt in HMPA at 140 OC for 10 mii (55%).4 

Diels-Alder reaction with methyl acrylate provided a mixture of the adducts 7 (65%).5 One 

carbon homologation in the conventional manner afforded a mixture of nitriles (72%). Each 

isomer could be separated by MPLC with a Lobar column at this stage and among them, cis- 

isomers 8 and 9 were isolated as a crystalline product.' -- DIBAL reduction of 8, followed by 
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intramolecular directed aldol condensation of the resulting aldehyde 0 under Mukaiyama's 

procedurdgave (+)-z8 (32% from g), whose stereochemistry was unambiguously assigned from 

J values (Hg - H,O = 4.gHz, H4 - H,O = 10.7Hz) in its 'H-NMR spectrum. In the case of 9_. 

however, the same treatment as above afforded ,fiin extremely poor yi;;" (l%).' Jones 

oxidation of (+)-2 gave a crystalline (4S, 9S, lOS)-(-)-sclerosporin. 

In order to synthesize the antipodes from 3, the alcohol 4 was converted to the Taber's 

intermediate 14 ll for the intramolecular Diels-Alder reaction. Thus, acetylation and subse- - 
quent acetal cleavage yielded an aldehyde l& which was treated in the same manner as described 

for the preparation of 6 to give a diene 13 (30% from 4). After the hydrolysis of acetate, 

one carbon elongation was executed via the similar procedure as before to give a dienal 14 

(68%). Grignard reaction with vinylmagnesium bromide was followed by oxidation with chr;ic 

acid to give a cis-octalone 15 with spontaneous cyclization (33%)," w;;ch was transformed to - - 
10 (-)-sclerosporal ?_and (+)-sclerosporin 1 by the reported procedure. 

Soectraf data of synthetic (t)-1 and (-)-1 were identical with those of an authentic 

sample. As shown in Table, (+)-1 showed strong sporogenic activity at 5 ug / ml, while (-)- 

isomer showed only weak activity in preliminary result. (-)-1 showed a positive Cotton effect 

in its CD spectrum which was opposite to that of the natural sclerosporin. 

Sporogenic Activity of Synthetic (+)- and (-)- 
Sclerosporin on Sclerotinia fructicola 

dose (LI )/ 
4 

numbers of 
agar medium 1 ml) conditions arthrospores 

0 dark 1460 
0 light 67 

(t)-1 0.005 light 
0.05 II 1:; 
0.5 II 368 
5 II 1044 

(-)-1 0.05 light 
0.5 II 1;; 
5 II 166 

In conclusion, (4R, 9R, lOR)-(+)-sclerosporin and (4R, 9R, lOR)-(-)-sclerosporal were 
identified as the natural product. Interestingly, the absolute configuration of this 

cadalane sesquiterpene 1 from microbial world is opposite to those isolated from plant - 
kingdom. 

Further studies on the improved synthesis and bio-assay of lare 

reported in a ful1 account. 
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