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Blast caused by &&cuIarla oryzae Is the most destructive disease of 

the rice plant In Japan and other Asian countries. FirlcuIarln (CleH14N202) and) 

a-Plcollnlc acid were isolated from this fungus as the causative substances of the 

disease by Tamarl et al'), but the structure of the former remains unknown. 

We wish to report the Isolation of a substance from p. orvzae which 1s 

considered to be responsible for the symptoms of rice blast, and the elucidation 

of the chemical structure. 

The ethyl acetate extract from the culture broth of I?. orvzae (Ken. 53-33) 

was subjected to a silica gel column chromatography. The compound & eluted with 

a mixture of benzene and ethyl acetate (7:3) was obtained as a pale yellow needle 

after repeated crystallization. I'his compound causes a dark-coloured necrotic sp'ot 

on a rice leaf which closely resembles that caused by the parasite. Growth of 

shoots and roots of rice seedlings 1s qre$atly reduced when plants are placed in 

solutions contalnlnq 50 to 500 p.p.m. of the compound. 

The compound 1, C~~HI~O~X-~, m.p. 96-7“~, [a]D-54.39(CHC1s), which Is now 

designated as Pyriculol, showed uv absorption maxma (EtOH) at 232.5, 280.0, 358.0 

nm, (f, 15SO0, 6000, 2800), and lr-bands (KBr) at 3600 - 2400, 1642, 1612, 1560, 

l-550, 970, 795 cm-'. The molecular formula and the spectral data of Pyrlculol (1) 

._ 

ii 1 Compound r had a satisfactory elemental analysis. Its mass spectrum showed no 

X + peak but m/e 178 which corresponds to the Ion cleaved at Clo-Cl1 bond. 

3977 



3978 No . ‘45 

Table 1 

Proton Magnetic nesonances;2 of Pyriculol (Q in CdC13 

Proton Position Chemical Shift Spin-spin Coupling 
(Proton Number) ( wm) ( Iiz 1 

cl-kJ (1n) 

u3-okJ ( lIi j -9 

C4,Cs-g (2.H) 

c5-g (111) 

c.s-tJ (111) 

cs-ll (111) 

c10-ri ( lil)“b 

C11-l! (1tWb 

Cl?_n (1x) 

C13'~ (lilj 

214-A (111) 

clo,c11-o.l~ (111) :ia 

10.27 

11.32 

b,s5, 0.00 

7.41 

7.13 

A.10 

4.37 

4.22 

5.53 

5:iii 

1.'/3 

2.00 - 3.00 

S 

S 

two d 

t 

d 

4 

dif. q 

diL. q 

dlf. q 

0 

d 

broad s 

7.5, fi.0 

2.0, '1.5 

16.3 

15.3, 5.5 

5.5, 4.0 l.r.~."~ with de-11 

4.0, 5.7 1.r.c. with Cl s-Ii 

5.7, 15.5 1.r.c with C14-k1 

15.5, 6.0 

6. 0 1.r.c. with '21 2 -.: 

chemical shifts are de-oe!lding on 
the conditions. 

*, Dissapear on addition of D20. 

Xb Upon acetylatlon shift to down field by ca 1 p.P.m. 

)i- c 1.r.c. = long range coupling. 

*2 The nmr data are given as follows: Signal positions are given In b-value and 

the coupling constants are given with HZ. Abbreviations: s(singlet), dtdoubletj, 

t(triplet), qcqualtet), otoctet) and dif.(dlfuse). 
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indicate a highly unsaturated chemical structure possessing an aromatic ring In the 

molecule. The phenolic property of the compound was shown by solubilities in 

aqueous alkaline solutions as well as the deep colouration in a ferric chloride 

test. Upon acetylation r gave a diacetate in which phenolic hydroxy group was still 

remained unacetylated. The remaining one oxygen function was determined to be an 

-1 
aldehyde conjugated to the aromatic rin,, 0 according to the ir band at 1642 cm and 

the nmr signal at lo.27 which did not dlssapear by an addition of D20 in a CDCl3 

solution. A detailed nmr study in CDCl3 solution provided the complete assignment 

of all the proton signals of the molecule as shown in 'Pable 1 and the relative 

arrangements of protons on the C3-, Co-, and Cs-, and the protons on the Ce-, Cs-, 

ClO', !G11-, c12-, C13- and Clr-carbon atoms were established by spin-spin decoupling 

technique. The trans configurations of Ce-Ce and C13-C13 double bonds with respect 

to the longer carbon chain were apparent from respective large coupling constants 

between 'e-ii and G-h (lo.3 liz) and C12-!i and C13-H (15.5 HZ). A prominent down- 

field shift of the phenolic proton of L (> 11.82 p.p.m.) compared with that of 

phenol itself (j 4.20 ~.p.m.) suggest that the phenolic PrOtOn of & is strongly 

hydrogen-bonded with the aldehyde grouP indicating the vicinity of the two groups, 

as demonstrated in the case of sallcyl aldehyde. Periodate oxidation of J afforded 

a dialdehyde (II) as a yellow crystal m.p. 102-7O (benzene-hexane), uvAmax JZXoH nm (f), 

247.5 (17100), 291.0 (llSOO), 361.0 (5900), nmr, Cl-Ii 10.51(s), C3-OH 11.94(s), 

C4-1-l and/or Cs-ii 7.06, 7.12 (two d 7.5, g.5), C5-B 7.57 (t, 7.5, 8.51, Ce-d 8.09 

(d, 15.0), G-Ii 6.67 (q, 6.0, 15.0), CIO-I! 9.85 (d, 8.0). 

OH H 
CH, OHC 

I 

I NoTO4 - Dimtone 

cl-lo CHO 
CHO 

Br2 
CHO 

I AcoNa . AcOH P 
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The assignment of the position of the alkyl substituent rest on the 

observatlon that a bromination of 11 with bromine in acetic acid with the presence 

of sodium acetate proceeded analogously to that of salycyl aldehyde to give 3.5- 

dlbromo salycyl aldehyde, affording a dibromide (III), m.p. 147-50° (benzene- 

hexane), ms M+ 232, nmr, Cl-H 9.98 (s), &-OH 12.52 (s), Ce-II 8.00 (s), Ce-H 6.27 

(d, 16.51, Cs-H 7.62 (a_, 7.5, 16.51, Clo-H 9.81 (d, 7.5). The fact indicate that 

one of the two ortho positions of hydroxy group is not substituted and, therefore, 

an alternative structure 17 could be excluded. Thus the structure of Pyriculol 1 

was determined except the stereochemistry at Clo and Cl1 carbon atoms. 

3sezen_ces ---_--__-- 
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