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. ini . 3 a proton and a methyl group attached to an
Furan-Contai 1ng D1terpen01ds olefinic bond (t 4.45; 1H; unresolved m;

from Solidago serotina Ait. W3 = 11 cps; 8.48; 3H; broadened s), one
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II = CH,0 angeloyl; R* = CO,H
Iv R1 R’ CH,0H
e have isolated from the roots of Soli- VI R!= = CHO

dago serotina Ait. several new diterpe- VII R!= CH,OH R: = CH,

noids and now report some preliminary XIV R!= CHZO angeloyl; R’ CO,Me
studies on those which contain a furan XV R! = R? = CH,;0Ac
moiety (see Table 1). We present evidence
which allows a tentative assignment of
structure to the compounds I—VI.

In solidagoic acid A (I) the following
structural features are readily recognisable
in its NMR spectrum: a #-substituted furan

2.75, 2.94, 3.82; 1H each; broadened ; ¢ ScH
(t 9 each; broadened s), ML, c=R Hy o'C\OH
V R =H,0H VIII
3 XIII R =0
(o]
I R =COH
III R = CHO
IX R = CO,Me
X R = CH,0H
XVI R = CH,OAc X1

Table 1. Furan-containing diterpenoids from Solidago serotina Ait.

C°HI}I;"’““" Nolecular m.p. [«]p® (E4OH) S (em™)
I C,,H,,0, 169—171° —58° 3500, 1692, 875

11 C,.H,,O, 134—135° —28° 3500, 1720, 1695, 875
oI C,H,50, oil® —161° 2690, 1722, 875
v C,eH,, 0, oil® —51° 3620, 3340, 875
\4 Cy0H,40, ca. 20°° —30° 3600, 3380, 872
VI CyoH 604 103 —105° —46° 2690, 1722, 875
VII C;oH,,0, oil ® —45° 3620, 3400, 875
VIII C,oH,,0, oil —47° 3600, 3400, 872

¢ All compounds give satisfactory analytical values.
Dr. C. R. Enzell, Stockholm, kindly determined the mass spectra of I and II.
b Oils were purified by TLC and then distilled at 120°C/0.005 mm.
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tertiary (t 9.02; 3H; s) and one secondary
C-methyl group (t 9.11; 3H; d; J = 6 cps).
The oily methyl ester (IX) of A, C,,;H,,0s,,
[alp —67.5°, vmax 1728 em™!, was readily
converted by reduction with lithium alumin-
ium hydride into the corresponding alcohol
(X), CyoH3yO,, [2]p —37.5°% ¥max 3630 ecm™,
which also failed to crystallise. In this
latter compound and the derived aldehyde
(III), which also occurs naturally, the
—CH,OH (z 6.37, d; 6.51, d; 1H each;
J = 11 cps) and —CHO (7 0.54; s) reso-
nances respectively show no vicinal spin-
spin coupling. Further, the presence of a
By-unsaturated acid grouping in A was
shown by its smooth conversion at 280°C/
0.1 mm into the nor-olefin (XI), C,,H,,0,
[a]lp —32.5°, which showed three C—CH,
resonances at t 9.13 (3H; s; tert.), 8.95
(83H; d; J = 7 cps; sec.), and 8.35 (3H;
broadened s; vinyl) and, significantly, no
vinyl proton signals.

This evidence bearing in mind that the
labdane-related diterpenoid, solidagenone !
(XII) occurs in S. canadensis L., would
appear to indicate a rearranged labdane
skeleton 2 for solidagoic acid A and thus
the constitution (I).

The marked similarity of the NMR
spectra of solidagoic acids B (II) and A (I)
suggests that the former differs solely in
that the vinyl methyl has been replaced
by an allylic primary alcohol present as its
angelate ester. Thus there are resonances

in the NMR spectrum of acid B, lmﬂ

221 my (log ¢ 3.78), at t 5.50 (2H; s;
—CH,0—) and 3.96, 7.95—8.15 (1H and
6H, respectively; typical® angelate pat-
tern). Moreover, pyrolysis of acid B at
320°C/0.01 mm afforded angelic acid, m.p.
45°C (also identified by GLC; 10 9, FFAP,
125°C) and the oily y-lactone (XIII),
Conz‘Oa’ Zmax 1778 cm™,

The formation of this lactone provides
further support for the proposed structure
of acid A which has been correlated with
B as follows. Reduction of the oily methyl
ester (XIV) of B, C,H,0,, [«¢]p —25°
vmax 1728 cm™!, with lithium aluminium
hydride led to the diol (IV) which also
occurs naturally. The derived diacetate
(XV), C,,H,,0;, [«]lp —44°, on hydrogenol-
ysis (H,/Pd/EtOH/NEt,) gave the mono-
acetate (XVI), C,,H;,0,, [2]p —50°, which
has also been obtained by direct acetyla-
tion of alcohol (X).

Tentative structures for the hemiacetal
(V) and dialdehyde (VI) follow from their
conversion with lithium aluminium hy-
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dride into the diol (IV), while the chemical
and spectroscopic evidence is compatible
with structures (VII) and (VIII) for the
remaining two diterpenoids of natural
provenance.
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Benzene-induced Solvent Shifts in
the NMR-spectra of Acetophenones
and Acetyl Chromenes
THORLEIF ANTHONSEN

Organic Chemistry Laboratories, Norway
Institute of Technology, Trondheim, Norway

n the work with chromenes from Eupato-

rium species,! we were faced with the
problem of differentiating between the
structures Ia and 2 for a new chromene
isolated from Eupatorium riparium Regel,
isomeric with evodionol (3a)? and allo-
evodionol (4).2 In the following the new
chromene is designated ripariochromene.

In a recent communication Scheinmann *
has reported that a methoxyl group in
xanthones is shifted 0.6 ppm when going
from deuterochloroform to benzene as
solvent. However, the A4-value [4 =<t
(benzene)—t (CDCl;)] is 0.4 ppm lower
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