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Recently we reported the structure elucidation of a new chlorinated iridoid glucoaide 

named linarioside which was isolated from Linada japoniua Miq.L%rophuZariaceae) 1) . In a 

continuative study on the constituent8 of the same plant, we have isolated a new diterpene 

dlaldehyde named linaridial, to which the structure 518 ncm assigned on the basis of the 

following evidence. Linarldial(2 seems to be the first diterpene possessing a ms-clerodane 

skeletou elucidated from the scrophulariaceous plants. 

Dry colmm chromatography(eilica gel) of the ether extractive of fresh subterranean part 

gave linarldial as an unstable oily substance in a 9 X yield(from the extractive). Linaridial 

(2, C*0R3002(R 1 + *I, [a], +13°(CRC13), reduces the red tetrazoliux and AgNO3/NR4OIi reagents. 

It possesses an aldehyde(IR(CCl4): 2750, 1728 cm-'; PMR3): 9.51(1H, br.8)) and a conjugated 

aldehyde function(UV: AZ 235 nx(~, 11,300); IR(CC14): 1683, 1638 cro-'; PMR: 9,4C(lH, 8)). 

The PMR examination of Itincluding the spin decoupling axperiments has led to the partial 

structures &and 3 which are further combined as s. The 1,4-dial structure(i$ has also 

been supported by preparing a bie-2,4-dinitrophenylhydrasone(., C321i3gOgNS4); mp 207-2090; 

IR(Nujol)t 3430, 3310, 1620, 1595, 1329 cm-' , which is a sole crystalline derivative of 

linaridial. Linarldial(k) shows four methyl signala in its PAIR spectruw: one secondary(0.82, 

d, J-6), two tertially(0.93, 1.02, each e), and one olefinic(l.68, br.s, Wh,*=5) methyls, of 

which the latter is coupled with an olefinic proton as depicted in the partial structure a 

Based on the above evidence, a clerodane-type(A)(eg. kolavenlc acid')) or a perhydroaeulene(B) 
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been advanced ae the poeelble carbon framework of linaridlal. 

On Cr03/R28041H20 oxidation followed by CR2U2 methylatioo, ARave en ester-aldebyde(rZ), 

C21Es203cn+,; W: x_ ether 234.5 n&z, 13,900); IB(CC14): 2710, 1746, 1690, 1640 cm-'; PMR: 3.63 

(3E, e), 9.36(1R, a), wbicb was converted with NeRE4/TRF to an ester-ol(ft), IB(CC14): 3350, 

1747 cm-l. In the PMB spectrum of& an NOE(12 X) of the 12-H eignal wee observed on irradi- 

ation at 6 4.03(13-ClS20H), thus proving the geometry of A 
12 

. Mild p-TeOli/MeOE tteatment of 3 

furnished a y-lactone(i), C201i30 0 (M'); W(ether): transparent above 210 nm; IB(CC14): 1788 cw-t 2 

vhlch on heating with X2C03/dry tolueme 7) wae isomerlzed to a butenolldefq), C201i3002(M+); IaID 

+23.5°(BtOR); w: A= 222 nm(~, 8,600); IR(CC14): 1780, 1750, 1639 cm-'. Furthermore, 

(~SO-R~)~A~R/TRF reduction8) of 2 furniehed LJ-furan(a. C20E300(M+); [a], +32°(EtOH); IR(CC14): 

872 cm-' ; PMR: 6.09, 7.04, 7.16(1R each. narrow m); m/e(%): 191(100)f.$g), 95(82+'), 81(77) 

(v&O). All of theee derivations are well explained on the baeis of the side chain structure 

(=I* Aa for the ring system, the abundant ion peek at w/e 191(&, observed in the mass 

epectra of 1inaddlalQ end Its derivotivee, Is eug8eetlve for the clerodene ekeleton 9) . 

Finally, the colnparlson of the PMR data(eepecially the cbemlcal shift differences of the 

methyl signals) of Aand W-furan w%th those of eolidaRolactone(S&, [a], -78.4*11), tmne(212) 
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Table I. PMR Data ( 6 values in Ccl4 ) 

+ 

4-cII3 5-CIi3 8-CH3 

.?/ 1.68 1.03 0.78 

j_ll) 1.57 1.01 0.84 0.77 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

LJ-furan 1.65 1.02 0.78 

g 12) 1.57 1.00 0.86 0.74 + * 

1.64 1.17 0.92 1.08 
- 



and &s(&~) furano-clerodanes has led us to assume that LJ-furan may be identical with 

another de-furano-clerodane(2, [a], +33', which has recently been reported by WcCrindle, et 

at 14) . The direct comparison of both undertakeu by Dr.B.WcCriudle has verified the assumption, 

and the stereoatructure &has now been establiahed for linaridial. 
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