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Abstract—The absolute configuration of (�)-pyricuol, a phytotoxin isolated from rice blast disease fungus Magnaporthe grisea,
was determined to be R by synthetic studies.
� 2005 Elsevier Ltd. All rights reserved.
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Scheme 1. Retrosynthetic analysis of (S)-1.
(�)-Pyricuol (1) was isolated from the culture filtrate of
rice blast disease fungus, Magnaporthe grisea (Hebert)
Barr, which induced a typical disease symptom stronger
than pyriculol (2).1 Compound 1 possesses a unique
branched side chain, which was confirmed by our race-
mic synthesis,2 however, the stereochemistry had
remained unknown. Determination of the absolute
configuration was essential for its biosynthetic studies
and for further pest managements. In this letter, we
describe a synthesis and the absolute configuration of
1 (Fig. 1).

As for the synthesis, we targeted (S)-1 and evolved a new
scheme because of the low reproducibility of our previ-
ous one (Scheme 1).2 (R)-a,b;c,d-Dienol C is a key inter-
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Figure 1. Pyricuol (1) and pyriculol (2).
mediate of the racemic synthesis. Since the semi-
reduction of the triple bond of D was troublesome,
metal-mediated coupling reactions of E and F are suit-
able to construct E,Z-diene. The chirality of F is derived
from (R)-lactate.

As shown in Scheme 2, the known aldehyde 3,3 also the
starting compound of racemic synthesis, was converted
to alkyne 4 (= E) using Ohira–Bestmann reagent4 in
98% yield. While Z-alkenyl iodide 6 (= F)5 was prepared
from aldehyde 56 by Z-selective Wittig reaction (Z/
E = 25:1).7 E-Isomer of 6 was removed by silica gel col-
umn chromatography.

mailto:kiyota@biochem.tohoku.ac.jp


O O O O

f

OH OH

OH

O O

OH

OH O

OH

quant

g

h

O

c
O

TBSO

TBSO

I

O O

Sn(n-Bu)3

O O

RO

3

98%

a

4

67%

b

58%

94%

dihydropyricuol 1110

natural 1

92%

(S)-pyricuol 1

[α]D22 +19˚
(R)-pyricuol

[α]D22 -17.4˚

40-69%

7 8: R = TBS
e

9: R = H

5

78%d

6

10S

12R

unnatural

Scheme 2. Synthesis of (S)-pyricuol: (a) dimethyl 1-diazo-2-
oxopropylphosphonate (2 equiv), K2CO3 (2.5 equiv), MeOH; (b) (n-
Bu)3SnH (2.3 equiv), CuCN (1.16 equiv), n-BuLi (2.3 equiv), THF
�76 �C; then 4, �37 �C; (c) (Ph3P

+CH2I)I
� (4 equiv), NaHMDS

(4 equiv), HMPA (1 equiv), THF, �78 �C; (d) 7 (4 equiv), Pd2dba3
(0.05 equiv), AsPh3 (0.1 equiv), CuI (0.1 equiv), DMF, rt; (e) TBAF
(excess), THF, rt, 2 h; (f) (i) KH (2.5 equiv), ICH2Sn(n-Bu)3
(1.5 equiv), THF, rt; (ii) n-BuLi (1.5 equiv), THF, �79 �C; (g) p-
TsOH (cat.), MeOH–dil HCl; (h) MnO2 (10 equiv), DMSO, 60 �C, 1 h.
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Then, metal-mediated coupling reactions were exam-
ined. Although Sonogashira coupling reaction8 gave
an enyne product in good yield, trials of its transforma-
tion were unsuccessful.9 Then, we chose Stille coupling
reaction. Hydrostannylation of 4 by stannylcuprate10

gave E-alkenylstannane 7. This compound was partly
decomposed to the corresponding stylene derivative dur-
ing silica gel column chromatography. Stille reaction11

with Z-vinyl iodide 6 gave the desired E,Z-diene 8 in
78% yield. Deprotection of TBS group afforded alcohol
9 (= C), which was the intermediate of our racemic syn-
thesis. The following steps were done according to our
previous report.2 [2,3]-Wittig rearrangement of an inter-
mediate stannyl ether gave the desired 10 in 58% yield
accompanied by 8% of [1,2]-rearranged product. The
corresponding Z-isomer was not detected by 1H
NMR. The R-chirality of lactate was to be exclusively
transferred to the 10S-position according to Still and
Mitra.12 Acetonide group of 10 was removed to afford
dihydropyricuol 11, which would be the biosynthetic
precursor, and selective oxidation of benzyl hydroxyl
group with MnO2 gave (S)-pyricuol 1.13 Overall yield
was 25% from 3 in seven steps. The 1H NMR spectral
datum was in good agreement with that reported,1 how-
ever, the sign of optical rotation value {½a�22D +19 (c
0.070, CHCl3)} was reversed to that of natural com-
pound1 {½a�22D �17.4 (c 0.03, CHCl3)}. Accordingly, the
absolute configuration of the natural pyricuol is deter-
mined to be R. Synthesis of natural (R)-1 and compari-
son of the biological activities of both enantiomers are
underway.
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