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The cyclopentanoid sesquiterpene, cyclonerodiol (l_>, was first isolated by 

Nozoe from extracts of Trichothecium r0seum.l Subsequently this substance was also 

found in Gibberella fujikuroi 2,3 and most recently in cultures of Fusarium culmor- 

4 
urn. - In the latter case cyclonerodiol was accompanied by a related metabolite, 

cyclonerotriol (2). 

Nozoe has synthesized cyclonerodio15 by a sequence based primarily on the 

known Alder ene reaction of linalool. 6,7 The synthesis established the relative 

configuration of the three ring substituents but gave an epimeric mixture of alco- 

hols at C-6, leaving the relative stereochemistry at this position undetermined. 

Very recently Hanson has reported a single crystal X-ray analysis of a derivative 

of cyclonerotriol. 
4 

Since this latter substance could be correlated with I_,' the 

study settled the question of the relative stereochemistry at C-6 while confirming 

Nozoe's earlier conclusions with regard to the ring stereochemistry. We have been 

studying this problem independently and our results are reported below. 

To determine the absolute configuration of cyclonerodiol, we chose to degrade 

i to a pair of known compounds, (-)(2R,3R)-2,3-dimethyl-3-hydroxy cyclopentanone 

(2) and (-)(1R,2S,3R)-1,2-dimethyl-3-acetyl-cyclopentan-l-ol (4J or their respect- 

tive enantiomers. Both 2 and f have been previously prepared by synthesis from 

(-)(3R)-linalool.7b'C Initial attempts to effect selective dehydration of the side 

chain of 1 (3 equiv POC13, pyridine, O", 110 min) gave the known cyclopentene alco- 

hol 2 (45%)1 as the predominant product, accompanied by no more than 10% of iso- 

merit alcohols. While this result precluded direct introduction of a double bond 

on the side chain, it did suggest that the ring hydroxyl might be preferentially 

esterified. Indeed, treatment of l_, with 3,5-dinitrobenzoyl chloride (1.5 equiv, 
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pyridine, 25", 22 hr) gave 1-dinitrobenzoate fi (47%)l" and 6-dinitrobenzoate 7 c 

(6%)l" as well as the 1,6-bis-dinitrobenzoate 2 (2.5%).3'10 In confirmation of the 

above structural assignments, dehydration of the minor dinitrobenzoate ester 7_ with 

POC13 gave a product 2 (mp 78.5-80.5°)10 identical in all respects with the ester 

obtained by treatment of the alcohol 5 with 3,5_dinitrobenzoyl chloride. 

With the cyclopentanol suitably protected, treatment of 6_ with POC13 (pyri- 

dine, 25', 20 hr) gave a mixture which was separated by repeated PLC into the tetra. 

substituted olefin l& m.p. 119.5-121.5" (56%)10'11 and a 1:l mixture of the double 

bond isomers lJ1' and u lo (44%). Subsequent reductive cleavage of l,O with lithium 

aluminum hydride (10 equiv, THF, 25", 3.5 hr) yielded the olefinic alcohol 12, 
10,12 

[a], + 24.1'. Ozonolysis of 1J (MeOH, -78") and mild, neutral reduction of the 

ozonide (dimethylsulfide, O", 18 hr) followed by repeated PLC purification gave the 

desired cyclopentanone 2 as a single compound (33%):13 mp60-62", nmr (CDC13) 6 1.05 

(d, J = 7Hz, 2-CX,, 3H), 1.44 (s, l-Cg3, 3H), 1.2-2.6 (m, 6H); ir XzEi4 3620, 3480 

(OH), 1750 cm-' (C-0); [a], - 179' (c 0.12, CC14),14 ORD (CHC13)14 a311 - 4720", 

'291 O", @274 + 4470'; CD (CHC13) 02g6 - 820". 

In a similar sequence of reactions, the mixture of olefinic alcohols 12 and 

1,5, obtained by LAH cleavage of Q and Q, was oxidized using Schooley's modifica- 

tion of the catalytic ruthenium tetroxide cleavage 15116 (Ru02/NaI04/H3105 1.2:60:1, 

0.8 mole% Ru02; ~BuOH/H20 1:3; %5', 18 hr). Extraction of the neutral products and 

PLC gave 4, (68%) which was recrystallized 3 times from hexane: l3 nmr (CDC13) 6 0.96 

(d, J = 7 Hz, 2-Cg,, 3H), 1.28 (s, l-CH3, 3H), 2.18 (s, Cg3C0, 3H) 1.4-2.8 (m, 7H); 

ir )I:::4 3620, 3500 (OH), 1710 cm-l (C=O); [a], - 73" (c 0.070, CC14);17 CD (CHC13) 

0285 + 71.3O . 

The above sequence of reactions thus correlates C-l of cyclonerodiol with (-) 

(SR)-linalool via 2 and 4,. Based on the known relative stereochemistry of L the 

absolute configuration is established as lR, 2S, 3R, 6R. 
18 Further work on the 

stereochemical details of cyclonerodiol biosynthesis will be reported in due 

course.1gp20 
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2 R=DNB L R=H 
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