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PREPARATION OF 0-1-c-6 AND 0-7-C-14 FRAGMENTS OF COLLETODIOL 
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Summary: (5S,2E)-5-Tetrahydropyranyloxy-2-hexenoic acid and p-toluenesulfonylethyl 

(l+R,5R,7R,2E)-7-hydroxy-4,5-dimethylmethylenedioxy-2-octenoate were prepared from 

ethyl acetoacetate and D-glucose, respectively. 

Colletodiol, a metabolite of the plant pathogen, Colletotrichum capsici, was 

isolated by Grove et al. 1) and shown to be a 14-membered cyclic dilactone, The 

absolute configuration has been determined to be 6R, llR, 12R, 14R by Amstutz, 

Hungerbiihler, and Seebach. 2) In this communication, we wish to report the prepa- 

ration of the 0-1-c-6 and 0-7-C-14 segments of colletodiol. 3) 
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The basic design for the synthesis of colletodiol was planned as follows, 

The bond disconnections at the two ester functions produce 0-l&c-6 segment (B; 

hydrophobic fragment) and 0-7-C-14 segment (2: hydrophilic fragment) which would 

be derived from ethyl acetoacetate and D-glucose, respectively_ Convergence of 

these two fragments into colletodiol requires esterification with retention of 

the configuration at the C-7 position of 2 and lactonization of the resulting 

seco-acid with inversion of the configuration at the hydroxyl group attached- 

carbon atom. Since esterification and lactonization procedures with different 

stereochemical outcome are now available, these transformation would be accompli- 

shed withoAt difficulty. 

Hydrophobic fragment Lb was prepared as outlined in Scheme 2. Ethyl aceto- 

acetate was treated with baker's yeast to give ethyl (S)-(+)-3-hydroxgbutylate 
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(32) in 36% yield ([aID +41.6" (c 0,50, CHCl3); optical purity is 97%).4) The 2 

was subsequently converted into tetrahydropyranyl ether ( 
zr 
b: dihydropyrane, 

p-TsO-HPy+, CH2C12, room temperature, 28 h) in 72% yielda The ester 32 was 

reduced by LiAlH giving alcohol ($_: ether, 

3.5 h) in 71% yizld.') 

0 'C, 0.5 h, then room temperature, 

room temperature, 5 h)6) 
The oxidation of h by PCC in the presence of AcONa (CH2C12, 

quantitatively afforded the corresponding aldehyde (2) 

which was, without purification, allowed to react with methoxycarbonylmethylene- 

triphenylphosphorane (benzene, reflux, 8.5 h) to give methyl (5S,2E)-5-tetrahydro- 

pyranyloxy-2-hexenoate (6a) and its Z-isomer (%I) in 53% and 4% yields, respec- 

tively. The E-olefin and Z-olefin were separated by silica gel column chromato- 

graphy (AcOEt-hexane = 1 : 8). 2 As indicated by gas chromatography-mass spectrum, 
2 was a 1 : 4 mixture of diastereo isomers (retention time; 3 min and 5.4 min)_ 

Saponification of & (0.1 M LiOH in THF-H20 (1 : 1), room temperature, 13.5 h) 

quantitatively gave the desired (5S,2E)-5-tetrahydropyranyloxy-2-hexenoic acid 

(6J: overall yield from 32 is 27%).5) 
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In order to prepare the hydrophilic fragment from D-glucose, the hydroxyl 

groups at C-2 and C-3 should be inverted. At the outset, methyl 4,6-dideoxy-a- 

D-xylo-hexopyranoside (2)7) 

D-ribo-hexopyranoside (s),8) 

was converted into methyl 2,3-anhydro-4,6-dideoxy-a- 

followed by treatment with 1 M KOH in water under 

reflux for 4.5 h to afford methyl 4,6-dideoxy-a-D-arabino-hexopyranoside (9: 

bp 108-110 "C/O.40 Torr (Kugelrohr); (aID +lOl' (c 0.60, MeOH)) and z in 2';s/o and 

43% yields,~respectively. On the other hand, selective transformation of 2 to 2 

could be achieved via methyl 2,3-anhydro-4,6-dideoxy-a-D-lyxo-hexopyranoside (l-l), 

Thus, 2 was converted into monotosylate (lO)9) which was treated with MeONa in 

MeOH under reflux for 2.5 h to give 2 (bp 85-95 "C/25 Torr (Kugelrohr);[aJD +69" 

(c 0.60, MeOH)) in 58% yield. Hydrolysis of f;i (1 M KOH in water, reflux, 1.4 h) 

gave 2i.n 93% yield without any detectable formation of undesired 2 (tic and vpc), 

Hydrolysis of 2 (Dowex 5O(H+), reflux, 2 h) afforded the corresponding free sugar 

(2) in quantitative yield. The reaction of $?_ with p-toluenesulfonylethoxy- 

carbonylmethylenetriphenylphosphorane lo) (b enzene, reflux, 6.5 h) gave p-toluene- 

sulfonylethyl (3R,4R,6R,2E)-3,4,6-trihydroxy-2-oct.enoate (9) in 67% yield. Aceto- 

nidation of I-J (Me2C0, (MeO)2CMe2, p-TsOH, room temperature, 60 h) afforded the 

desired hydrophilic fragment 2 in 75% yield (overall yield from 1,o is 27%).5) 

Both fragments 6,b and l& were thus available and have successfully been 

linked together to prepare colletodiol. This conversion will be described in the 

accompanying communication. 
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