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Abstract - The synthesis of optically active 4 has been accomplished by 
asymmetric formation of cyclic l3-keto esters fully substituted at the CV- 

carbon followed by chemoselective reduction of the ester group. Of the 
asymmetric reactions examined the Koga procedure proved to be the 

most selective. 

Botrydial (l), dihydrobotrydial (2), and related metabolites produced by the phytopathogenic fungus, 

Botrytis cinerea -’ contain an unusual sesquiterpenoid skeleton. 192 To our knowledge, no synthetic 

efforts directed toward botrydial have been previously reported. Retrosynthetic analysis led to the 

recognition of 3 and (RI-4 as synthetic precursors of 1. 

Here we report on several approaches to 4. The crucial problem was, of course, to generate the 

quaternary carbon center at C-2 by an asymmetric process.3 Only very recently, a number of me- 

thods were developed which permitted enantioselective elaboration of fully substituted carbon centres 

in specific cases. 495 
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Table 1: Reaction of 9b with optically active cyanoformates 11 

Cyanoformate Product 

11A 12A 
11c 12c 
11D 12D 

Yield 

80% 
81% 
70% 

% d.e. (method 
of determination) 

12 (GC) 
6 (NMF~) 

14 (GC) 

Configuration of 
the excess isomer 

(S)-12A 
not determined 
(R)-12D 

t 

CO*R = 

0 d + R*OH 

hv 

14 

Chiral auxiliaries R*OH: 

P “OH 

A 

N2 

’ 0 

* 

15 

4 OH 

A 

0 

9 R 

t 
a SiMe3 
b Li 

MeJSiO 
+ 

d 

10 

4 

02Me 

O 2 4 

MeOH 

hv 

18 17 

- (S)-12D (RI-12E - 

Si 

18 19 
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Table 2: Methylation of O-Keto esters 14 

O-Keto ester SolventP5 Product Yield % d.e. (method Configuration of 

of determination) the excess isomer 

140 
14c 

14D 

14E 

DMF 

DMF-toluene 

(60:40) 

DMF-toluene 

(60:40) 
THF-HMPA 

(60:40) 

12B 42% 18 (GC) (R)-12B 
12c 81% 16 (NMR) not determined 

12D 70% 58 (GC) (S)-12D 

12E 60% 62 (HPLC) (R)-12E 

ation with CH31 in the presence of 1 equivalent of HMPA as described by Koga, acid hydrolysis, and 

chromatographic separation furnished the enantiomeric O-keto esters 13. Chemoselective reduction as 

described above ((i)LDA, (ii) LiAIH4) followed by reaction with 5 provided a 7:93 mixture of 6 and 

7 (GC analysis22). From this result it can be concluded, that the desired CR)-4 can be prepared 

from 16 by either choosing (R)-valine as the chiral auxiliary or (according to Koga’s report5) by 

performing the methylation reaction in the presence of THF instead of HMPA.26 
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