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We wish to propose (1) for dolabradiene which is the
first example of a new structural type of dlterpene.

(1)

Dolabradiene (1), 011, CpgH;,,% bepe 169°/7 mm.Ha,
n2%1.5240, [«]27-70° (neat), molecular weight 272 (determined
mass~apectrometrically), was isolated from an essential o1l
of the leaves of Thujlopsis dolabrata Sieb. et Zucce. The
Anfrarved spectrum? of (1) (pure 1iquid) exhibited the
absence of a geminal dimethyl group and the presence of C=OH2
(1783, 890 cm”) and -CH=CH,(1820, 988, 908 cu™), while the
ultraviolet spectrum showed no conjugation between these
double bonds. The sharp and intense peaks at 9.23, 9.08 and
8.97 in the nem.r. spectrumu of (1) are attributed to three

methyl groups bound on quarternary carbon atoms. Signals
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at a region of 4.,06~5.307 showed the presence of terminal
vinyl group and the spectrum indicated that the vinyl grouping
is attached to ocarbon bearing no protons.

The catalytic hydrogenation of (1) over Pd~C proceeded
almost stepwise to give an olly dihydro compound (2), CZOH%’
infrared max. (liquid) 889 om™ (:C=CHZ), signals at 9.24,
9.19, 8.967 (3 protons each, sharp), and 9.077 (triplet, J=4.2
ops, 3 protons), and an oily tetrahydro compound (14), c20336'
A comparison between n.m.r. spectra 3f (1) and (2)
suggests the presence of C é-gHiCHé in the dolabradiene
molecule. Dehydrogénation of both (1) and {14) yielded
1,7-dimethylphenanthrens. Ozonolysis of (2) gave a norketone
(3)) meps 60-617, CygHs,0, (IRt 3C=0, 1705 em®). On
deuterium exchange reaction of (3) with NaOD in EtOD-Dzo,
two atoms of deuterium were introduced, M'=278.

The reaction of (3) with isopropyl lithium furnished an
aloohol (15), mep. 111-111.5", C,,H,00 (IR: OH, 3340 cm™).

(1) was ozonized to formaldehyde and a ketoaldehyde (%),

m.pe. 112-5-1130, cwﬂzsoz (IR: >C=0, 17033 -CHO, 2700, 1725
om?). The latter was oxidized with permanganate to a keto-
carboxylic acid (5), mep. 210-212°, ¢y gf,g05 (IRE >C=0,

17073 -COOH, 1697 em™), and by sodium borohydride reduction
(5) gave a hydroxycarboxylic acid (16), m.p. 196-198°,
C,gH4004 (IRE OH, 3400; ~COOH, 1698 cm™). Dehydrogenatton
of both (15) and (16) with selenium gave 1,7-dimethyl-
phenanthrene, wvhile that of a desoxocarboxylic acid(6),

mep. 210-211.5", CygH30, (IRt -COOH, 1693 ca®), obtained by
Huang=-Minlon reduction of (5), resulted in the formation of
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(18) R=R'=H
(19) R= Me, R'= H
(20) R = R'= Me

(2) X = CHg, Y = Et (21) R=H, R'= Me

(3) X=0, ¥Y=Et .

(4) X =0, Y = CHO

(5) X = 0, ¥ = COOH

(6) X = Hg, Y = COOH

(7} X = Hg, Y = COOMe

(8) X = Hg, Y= CHgOH

(9) X = Hgy Y = CHaOTs

(10) X = He, ¥ = Me ;

(11) X = He, ¥ = NHg

(12) X = Hg, Y = NNMeg

(13) X = Hg, ¥ = CHO
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2-methylphenanthrene with loss of an angular methyl group,
Further proof for the methyl group at 05
was obtained as follows. The hydroxymethylene ketone (17),
mep. 92-95°, c20H32°2’ derived from (3) was ozonized amd
rollowed by hydrogen peroxide oxidation to give a dloarbo-
xylic acid (18), m.p. 217-219°, G gH3,0; (IRE3C=0, 1703 em™),
a carboxyl group of which was sterlcally hindered, viz., (a)
Fischer esterification gave a monomethyl ester (19), me.Dp.
83e5=BUe5", CpoH,0, (IR: 3C=0, 1738, 1693 en™ 1n co1,)5
(b) the dimethyl ester (20), o1l, €, H360), (IR$ J0=0, 1738,
1724 om", 1liquid film) obtailned by esterification of (18)
with diazomethane on alkaline hydrolysis
afforded an isomeric monomethyl ester (21), oil, Co0H54%
(IR: 3C=0, 1722, 1708 oem” 1n CCl,s p-bromophenacyl ester,
mepe 76=77").
Reduction with lithium aluminum hydride converted the
mechyl ester (7), mep. 65-66°, 019E3202 (IR: ester, 1726
o), of (6) to an olly alcohol (8),C;gH;,0 (IR: OH, 3340
om®, 1iquid £1lm) and 1ts tosylate (9), m.p. 78=78.5 ,
025338038 was reduced with lithium aluminum hydride to a
hydrocarton (10), mep. 153-M+°, 018332’ which showed in the infrared
spectrum geminal dimethyl groups at 1390 and 1367 cm_l.
If dolabradiene does not possess the "wrong" configuration
with respect to steroids, the configuration except 013 might
be predicted to be (1) from the consideratlon of blogenetic
route through an intermediate carbonium 1on’ (22) initiated
from gersnylgeraniol or an equivalent precursor, involved

methyl and hydride migration.
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Absolute Configuration

A/B Bing juscture  The ORD ourve ([aly . +185°, [al,g,
-610° in dloxane) of the norketone (3) was compared with that

of D-homomdmstan-BB-ol-l?a-one6 but no reliable conclusion could
be derived

The dicarboxylic acid (18) was treated with acetic
anhydride and followed by pyrolysis to give a cyclopentanone
derivative (23), b.p. 130-135 (bath temp.) /2mm-Hg, € 88300
(IR: 3C=0, 1735 em”, 2,4=INPs C,yH,, 0,N)s meps 203.5-204°),
whose ORD ourve ([a]31=8.5 +3000°, [a]272 -3_650° in dioxane)
showed a positvive Cotton effeot and was similar to that of
androstan-l?-one7. Therefore the A/B ring juncture is S5R=trans.

B/C Bing juncture: The smine (11), oil, b.p. 148-152°
/4 mm.Hg, C),H, N(IR: -NH,, 3360, 3280 om”, benzamide
derivative, m.p. 169-169. 5°), obtained by Curtius rearrange~
ment of the aclid chloride of (6) was methylated with formalin
and formic acid to a dimethylamine (12), o1l, beps 150-155
(bath temp.) /2 mm.Hg, 019H35N (picrate: m.p. 231°).
Hofmann degradation of the methiodide, m.p. 232-235 ,
CZOHBBNI’ of (12) afforded a mixture of olefins (24), oil,
bap. 100-110" (bath temp.) /2 mm.Hg, C),H,q, (IR: 880, 787
om™), ozonolysis of which yielded a ketone (25), mep. 103-
104°, C; H,,0 (IR: 1710 on™). The ORD ocurve showed a
negative Cotton effect ([a]312-1532°. [al,ne +1320° 1n
methanol), amplitude of which underwent a marked reduction
upon addition of hydrochloric acid. Accordingly the ketone
6,8

is antipodal wlth respect to a 3-keto steroid This eliminates the
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Possibility of the presence of an angular methyl group at C-8

and suggests that the B/C ring juncture is 9B8~-trans.
Configuration of C=-13s The alochol (8) was oxidized with

chromium trioxide in pyridine to an aldehyde (13), m.p. 81-82°,

CygH3o0 (IBs -CHO, 2680, 1722 om™). Since the ORD curve of

(13) showed negative Cotton effeot ([“]326 -338°, [a]292

+5105° in methanol) and has the same sign as the aldehyde carbo-

xylic ac1d? (26) obtained from sandaracopimaric acid, the vinyl
group at C-13 probably isg-oriented.

The authors express thelr deep gratitude to Ogawa Per~
fumary Coe. for a generous gift of the essentlal oil. We are
indebted to Dr. K. Nukada of Government Chemical Industrial
Research Institute of Tokyo, Mr. K. Takahashi of this Insti-
tute for the n.m.r. measurement and Professor D.H.R. Barton
for the publication.
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