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Recently six compounds were isolated from Isodon japonicus Ham (Lablatae) and their structural 

elucidations were made by Fujita and his collaborators (l-3). From the same plont we have isolated a 

new bitter compound, provlslomlly naned isodonal, of which structural elucidation will be stated here. 

EtOH 
Isadonol (l_), C&H&, m.p. 245-2470 (decamp.), la]:+91 .a0 (c =l .O, pyrldine) shows A,, 

230.5 mp (log a 3.75) in W spectrum, and vmox 3540 (hydroxyl), 1740 (six membered lactone and 

ester), 1710 (five membered ketone), 1240 (ester), I640 ond 820 cm” (double bond; disappears on 

hydrogenation) in IR spectrum. Catalytic hydrogenotion of 1 on Pd-charcoal yielded dlhydroisodonal (z), 

C&i&, m.p. 252-253’ &camp.), [a]g+lOi)’ (c = 1 .O,pyridine), which exhibits no W and IR bands 

due to double bond. On ocetylation with acetic anhydrlde and pyridine 1 yielded acetylisodonal (z), 

&l&O,, m.p. 228-229” (&camp.), [a]:+1 17.7 (c = 1 .O, pyridlne), which has no hydroxyl band in 

IR. The acetoxyl group in 2 could not be hydrolyzed with oxalic acid, in contrast to the case of acetylen- 

main (4). Hydrogenation of 3 on Pd-charcoal gave acetyldlhydroisodoml (t), C&@R; m.p. 200-2020 

(decomp.), which was obtoimble, in turn, by ocetylatlon of 2. The presence of an oldehyde group and 

two acetoxyl groups and the absence of hemiacetal ring in 3 and i were revealed by NMR spectrum (TABLE 

I). When 2 was submitted to oxidation with Jones’ reagent an aldehydeketone (3, CpH&, m.p. 

2o5-2O60 (deccmp.), and a hydroxycarboxylic acid ($), CpHaO*, m.p. 263-267 (decomp.) were obtained. 

In IR spectrum of 5 the hydroxyl band which had been observed in 2 disappeared and a new band due to six 

membered ring ketone (1710 cm-‘) appeared. In NMR spectrun of 2 the signal due to the methine proton 

in CH$X(OAc) group of 3 disappeared but the band of aldehyde group (0.127, d, J = 3 cps, 1 H) wos 

retained. The formation of 5 indicates that the hydroxyl group inI is secondary one. 5 and 12 were strongly 

positive in Zimmermonn test and this suggest the presence of, at least, a methylene group adjacent to the 
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ketone group. Furthermore the presence of an acetoxyl group in isodonol was established from the signal 

(7.92 T, I, 3H) in NMR spectrun Oz 5. In contrast to 5,$ showed the IR band due to hydroxyl (3480 cm-t) 

and corboxylic acid (3200,280&2500 and 1690 cm-t) and gave a monomethyl ester 8, C&l&, m.p. 

240-243O (&camp.) ond an acetyl monomethyl ester (g), C&l&, m.p. 208-21 lo (decomp.) which has 

o signal due to a carbomethoxyl group (6.31 T, s, 3H) but not the one due to aldehyde group in NMR 

spectrum. The foregoing results including the NMR data in the TABLE I showed the presence of CHCHO, 

CHKHOHCH, CCH2OCOCb, COC=CHz, (CH&C pups and a six membered loctone in isadonal and 

this, in conjunction with the postulote of emnein skeleton in it, led to its formulation as 1. 

TABLE I 
NMR-Spectra for some Derivotives of Isodonol (s-value, CDCls, TM) 

(C!W CH$H COC=C~ CC!!20 CHCHO CHCHO 

(3) 8.82(s) --- 3.85(s) 4.90(s) 6&d, J=3) O.lZ(d, J=3) 
4.37(s) 

(4) 8.82(s) 8.78(d, J=7) --- 4.80(s) 7.15(d, J=3) O.l2(d, J=3) 

;; i.83:; 8.73(d, J=7) --- 5.10(s) 6.65(d, J=3) O.l3(d, J=3) 

8:81(:) 

8.75(d, J=7) --- 4.85(s) --- --- 

(12) 8.90(s) 8.69(d, J=7) --- 5.75(d, J=3) --- --- 

8.71(s) 

m=Y - CHOAc 

(3) 7.89(s) 5.12&d, Jax=7 and Jbx=15) 

8.00(s) 

(4) ;.Ws; 5.12(dd, Jax=70nd Jbx=15) 

(5) 7&(s) 
(8) 7.95(s) 5.02(m) 

7.74(s) 
(12) ___ ___ 

CooCti~ 

--- 

--- 

--- 

6.31 (s) 

--- 

To prove this assignment isodonal was correlated with nodosin (2) by the following procedure. Acetyl- 

dihydtoisodonal 4 was hydrolysed with 0.02 N 50% methanolic potassium hydroxide in cold to give the 

compound (10) , C&l&, m . p . 225-228O (decomp.) which hod IR bonds due to hydroxyl group and gave 

_o,dtacetate (ll), C&l&, m.p. 223-227” (decomp.). The formulation of 10 as a hemiacetol was sub- - 

stotiated by its NMR spectrum. 10 showed a signal at 3.57 T due to Cgmethine proton instead of aldehyde - 

proton in 1. Appeamnce of Cgmethine proton as singlet indicates the same B-configumtion of the hemi- 

acetal proton as in erxnein and nodosin (1 and 4). Oxidation of 2 with Jones’ reagent afforded the 
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dikstolactorm (l2), m06, m.p. 196-204, the fR spectrum and NMR of which were indisttnguishablo 

with those of bisdehydrodihyronodosin which was obtained fmm dihydronodosin (2) by oxidation with 

Jones’ reagent. However,10 and its acetate (11, were not identical with dihydranodosin and acetyl- 

dihyionodosin respectively. Thmwfom, it may be concluded that _ij and 11 is the CtT-epimer of 

dihydronadosin and acetyldihydronodosin respectively. Since the configuration of Cp-hydroxyl in 

nodosin was determined to be R by Fujita that of Cl,-hydroxyl in 10,ll and isodanal itself should be -- 

a-configuration. fiis was supported by the observation in NMR spectrum of 3 where the signal of a 

proton attached to C,t appeared at 5.27~ (dd, JW = 7 cps and Jh = 15 cps) OS compared with 4.84~ 

(t, J = 4 cps) in nodosin. 

Hodanal is the first example in mturd enmein-type diterpenes which has a Cts-acetoxymethyl and 

C,+iehyde groups instead of hemiacetal ring. 

We thank Professor E. Fujita for the identification of dihydronodosin and the diketoloctone (12,. 
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