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Recently we reported the structure elucidation of a new chlorinated iridoid glucoside
named linarioside which was isolated from Linaria japonica Hiq.(Scropthariaceae)l). In a
continuative study on the constituents of the same plant, we have isolated a new diterpeme
dialdehyde named linaridial, to which the structure ,]b 18 now assigned on the basis of the
following evidence. Linaridial(’]e seems to be the first diterpene possessing a cis-clerodane
skeleton elucidated from the scrophulariaceous plants.

Dry column chromatography(silica gel) of the ether extractive of fresh subterranean part
gave linaridial as an unstable oily substance in a 9 % yield(from the extractive). Linaridial
(,Q, CZOHBOOZ(M+)2) , [a]D +13° (CHCIS), reduces the red tetrazolium and AgN03/N1140H reagents.

It possesses an aldehyde(IR(CCla): 2750, 1728 cm-l; PHR:”: 9.51(1H, br.s)) and a conjugated

1; PMR: 9.40(1H, 8)).

aldehyde function(UV: A:i:“ 235 nm(e, 11,300); IR(CCL,): 1683, 1638 cm
The PMR examination of ’L including the spin decoupling experiments has led to the partial
structures i and ii which are further combined as 1ii. The 1,4~dial structure(iii) has also
~ ~ ~ P
been supported by preparing a b:l.s-2,lo-dinitrophenylhydrazone(}\g, 032!13808!18[‘); mp 207-209°;
IR(Nujol): 3430, 3310, 1620, 1595, 1329 m—l, which 18 a sole crystalline derivative of
1linaridial. Linaridial(’:L) shows four methyl signals in its PMR spectrum: one secondary(0.82,
d, J=6), two tertially(0.93, 1.02, each 8), and one olefinic(1.68, br.s, Wh/2-5) methyls, of

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

Based on the above evidence, a clerodane-type(A) (eg. kolavenic acids) ) or a perhydroazulene(B)
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(eg. portulals) ) skeleton has been advanced as the possible carbon framework of linaridial.
On croalnzsoaln 0 oxidation followed by Cﬂzﬂz methylation, Lgave an ester-aldehyde(gz ,
th -1
CyyHay 3(u) o :u“ 234.5 nm(e, 13,900); IR(CCL,): 2710, 1746, 1690, 1640 cm 3 PMR: 3.63
(3K, 8), 9.36(1H, 8), which was converted with Ndﬂalm to an eatet—ol(’lg, IR(CClA): 3350,
1747 cm-]'. In the PMR spectrum of 4, an NOE(12 Z) of the 12-H signal was observed on irradi~
~

A12

ation at § 4.03(13-cg OH), thus proving the geometry of Mild p-TsOH/MeOH treatment of 4

furnished a Y-lactoneg, c20 20 2(!4 ); UV(ether): transparent above 210 nm; IR(CCl ): 1788 c.n-%
which on heating with K2003/dry toluene” was isomerized to a butenolide(’g, C20 30 2(M ) [a]

-1

+23.5° (BtOH) ; UV: A::g“ 222 nm(e, 8,600); IR(CCL,): 1780, 1750, 1639 cm Purthermore,

. -+
(uo-nu)zun/m teductions) of 6 furnished LJ-furan(l). c20n300(“ ); [u]n +32° (EtOH) ; IR(CClA):

872 cm ; PMR: 6.09, 7.06, 7.16(1H each, narrow m); m/e(2): 191(100) (0, 95(82) (x)'?, 81077

(vii)lo). Al)l of these derivations are well explained on the basis of the side chain structure
(%)‘ As for the ring system, the abundant ion peak at m/e 191(2, observed in the mass

spectra of 11naridialg9 and its derlvatives, is suggestive for the clerodane skeletong).

Finally, the comparison of the PMR data(especially the chemical shift differences of the

methyl signals) of 2, and LJ-furan with those of oolidngolactone(fg N [a]n -78. R tm(}\)}
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Table I. PMR Data ( § values in CCl, ) C14823
4-cH, S5-CH; 8-CH; 9-CH, e ss
6 1.68  1.03  0.78  0.84 Ag;[] ———>\© o
8 | 1.57  1.00 0.84  0.77 + ¢ -
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1.57 1.00 0.86 0.74
10} 1.64 1.17 0.92 1.08
~
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and cia(}g)la) furano-clerodanes has led us to assume that LJ-furan may be identical with
another ais-furano-clerodane(lz, [t'x.]D +33°, which has recently been reported by McCrindle, et
aZ.M) The direct comparison of both undertaken by Dr.R.McCrindle has verified the assumption,

and the stereostructure '1.‘ has now been established for linaridial.
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