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Upon heating in formic acid dolabradiene (1) gives a mixture of
hydrocarbons. Five backbone rearrangement products isolated from the
5(10) 5(10) _.

-rimuene (3),
1(10),5

mixture are assigned to A -8B-rimuene (2), A

A1(10) 8(9)

-rimuene (4), A -pimaradiene (5), and A -rimutriene

(6a), respectively. Their formation mechanisms are also discussed.

Backbone rearrangement in dolabradiene (1), a rearranged pimaradiene isolated
1) 2)

and terpenoids.

is of interest in relation to
3b)

from Thujopsis dolabrata and Thuja standishii,

3a)

analogous rearrangements of steroids
Dolabradiene was refluxed with formic
acid, and a stationary ratio of products was
attained after ca. 45 hr. No detectable
amount of dolabradiene was found in this

reaction mixture, which showed several glc

peaks. Five rearrangement products (compound
AwE)4)
lation followed by silver nitrate-silica

were separated by fractional distil-

gel chromatography and preparative glc
purification.

a; R = vinyl ' a; R = Et

’
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6) is crystalline (m.p. 89190°).

i) Compound A,>’ Coofigp (M7 272), [ 126-132.5°,
Four methyl groups and a vinyl group were indicated in the ir [ v (KBr) 3080, 1811,
1641, 997, and 906 cm '] and nmr spectra’’ [ § 0.96, 0.99, 1.01, and 1.03 (3H, s each),
4.676.0 (3H, ABC-patterned m)]. Since neither A5(10) 8(9)

maradiene (5), however, was identical with this olefin, its structure was analyzed by

-rimuene (3) nor A -sandaracopi-
X-ray crystallography.
Crystals of A belong to orthorhombic
space group P2 5 g i &= 21.994, b = 10.365,
c = 7.599 &; z'=Y4! A total of 1874
reflections up to 26 = 52° were measured
on a Rigaku automated four circle
diffractometer using MoK radiation. The
structure analysis was carried forward by
8) applying
symbolic addition and tangent formula.

means of the direct method

However many attempts were necessary to

a accomplish this task; especially to search
out the molecular position with respect
b to the unit cell. Translations were tried

repeatedly using a structural model
derived from E-map, and the confirmation
was made by least-squares method. Indeed
this difficulty for direct method might
be attributed to the special location of

Fig. 1 The molecular structure
of A viewed along c-axis.

the entire molecule in the unit cell as

9)

As shown in Fig. 1 where the final structure of A is viewed along c-axis, the

pointed out by Hauptman.

molecule arranges parallel to this axis. There are all normal bond lengths and angles
obtained from the atomic parameters after refinement converged to give the R-factor of

10)

0.10.
Thus the compound A was unambigously assigned to the structure (2).
A8(9)-Sandaracopimaradiene (5) afforded a similar equilibrated mixture under the

same reaction conditions, and the compound A was separated from the mixture and identi-
fied. As the most probable pathway, hence, B-face protonation of 5 followed by methyl

migration may account for the formation of A.

5(10) 2,11)

ii) Oily compound B was identified as A -rimuene”’ (3) by comparison with
an authentic sample.

iii) The spectra of oily compound C, Con32 (M+272), [ o ]%: + 10.1°, ngo 1.492,
exhibited a trisubstituted double bond [ v (liquid f£ilm) 830 cm ~; &6 5.32 (lH, t, J =
4)] besides four tert. methyl groups [ 6§ 0.85, 0.93, and 0.96 (3H, s)] and a vinyl
group [ v (liquid £film) 3080, 1820, 1645, 990, and 910 cm‘l; § 4.845.9 (3H, m)].
Fragment ions at m/e 257, 216, and 201 in the mass spectrum strongly suggested the

following retro-Diels-Alder fragmentations.
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+ —7 m/e 216 \\\ﬁj *

[+ ) + 7
™~ Q@ >
m/e 201

m/e 257

Hydrogenation of C in a mixture of acetic acid and ethanol over platinum catalyst

12) (7) , which was identified by'comparison with an authentic sample.

gave rimuane
Thus Al(lo)

iv) Compound D is crystalline and was identified as A

-rimuene (4) was assigned to the compound C.

8(9) 2,13)

-sandaracopimaradiene
(5) by comparison with an authentic sample.

v) Compound E, C20H30(M+ 270), [ o 156 + 160.4°, is also crystalline (m.p. 82183°).
The spectra showed two olefin protons [ § 5.49 (2H, br. m)] besides four tert. methyl
groups [ 6§ 0.78, 0.91, 0.96, and 1.05 (3H, s each)] and a vinyl group [ v 3080, 1810,
1645, 1625, 998, and 906 cm_l; § 4.8v6.0 (3H, m)]. The uv spectrum [ A (MeOH) 225 (sh.),
231 (log € 4.17), 239 (4.20), and 241 (sh.) nm] revealed it to be a heteroannular
conjugated diene. Hydrogenation of E in ethyl acetate over platinum catalyst gave oily
dihydrorimuenelz) (8a), along with rimuane (7) as minor product. Both of the products
were identified by comparison with authentic samples. On the other hand, hydrogenation
using tris (triphenylphosphine)rhodium chloride as catalyst furnished the known dihydro
derivativelz) (6b). The results suggested the compound E to be Al(lO),S

Further support of the structure (6a) was obtained by the reaction of rimuene (8b) with

-rimutriene (6a).

selenium dioxide in acetic acid at 60+70° affording the triene in 90% yield.
The compound E would be produced by disproportionation although no counter product
has been isolated.14)

The equilibrium between the products may be represented as shown in Scheme 1.
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