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In 1957 Kariyone, Hashimoto and Tobinaga (1) imsolated from a visocous
substance of Rhododendron linearifolium Sieb. et Zuce. & triterpene
aleohol CSOESOO’ mn.p. 217°, [-]D -27.4°, and named it motiol. Reinvesti-
gation of this plant led to the isolation of four mew triterpene aloohols
as well as motiol. In this commumication structural studies of motiol
and the compounds are presented.

The viscous substance extracted from the plant with carbom tetra-
chloride was treated with n-hexane and the hexane-soluble part (2) was
chromatographed on acid-washed alumina. The five alcohols thus obtained
are shown in Table I.

TABLE I
Motiol (I) °3o“50° n.p. 218° lal, ~44°
N¥eomotiol (1I) c303500 228° ~-24°
Germanidiol (III) °30350°2 215° +36.8°
Motidiol (IV) Cyo5002 233° -22,3°
Adianenediol (V) 0301150.02 229.5-231° + 3°

Motiol (I), on acetylation, gave a monoacetate (VI) 03235202 (3), m.p..
241°, [a]n ~3*, The presence of a trisubstituted double bond is shown by
monoperphthalio acid titration and & vinyl-proton signal (7 4.75) in the
NMR spectrum of the acetate. Oxidation of I with chromium trioxide in
FyTidine afforded motiemons (VII) CyH,0, m.p. 218%, )/ Fbr 1703 ca™', which
was converted to motiene (VIII) 030850, m,p. 208°, (aly -27°, bty the Huang-
¥Minlon redustion. The hydrocarbon VII1 was shown to be identical with
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fern-T-ene (4) Wy comparison of their m.p. and IR spectra. Oxidationm of
the acetate VI with selenium dioxide gave the 7,9-dieme (IX) C 2H§0°2’
m.p. 238%, [al, -144°, A5OH i (¢) 232 (24000), 238 (15500), 248" (9500),
which was turthu' oxidisod with chromium trioxide in acetic acid to give
the a-uo—'(,n;uom (X) ©358,60,, m.p. 228°, L‘_ﬁn 210 m (e=7000), yXBX
1735, 1685 om ~. On reduction of the enedione with sinc dust in acetic
aoid afforded the saturated T7,1ll-dione (XI) 0385004 n.p. 270°, Vﬁ
1735, 1705, 1703 cm 1 That motiol (I) has a 3g-hydroxyl group was shown
by the following way. Isomotienone (XII) was obtained from motienone (VII)
Ty treatment with hydrogen chloride in acetic acid at room temperature.
During this isomerisstion the Cotton effect of rotatory dispersion ourve
of the subsiance was ochanged from negative ([¢] 313m -800°) to positive
([4’3 312m +1_Z210°), indicating t;o pregence of a 7-eno~3-cne aystem in I;
the double bond migrated from 7- to B-position during the reaction. Sueh
a migration has been observed in the bauerenone (5). Treatment of I with
phosphorous pentachloride in petroleum ether afforded a hydrooarbdom (XIII)
30348’ ®.p. 154°, which on osonolysis geve acetone and an amorphous
five-memberad ring ketone (V 1745 on 1); henoe the hydroxyl group has

s 3p-configuration. Thus, -otiol (1) is fern~7-ene-3g-ol.

(1) Ry=OH, R,=H
(Iv) B -RZ-OH
(VIII) R, =~RB,-H

Neomotiol (II) c_wnsoo, m.p. 228°, [al; -24°, afforded the following

derivatives as in the case of I: neomotiol acetate (XIV) 032E5202, B.p.
°, [aJD ~24° 3 neomotienone (XV) c3°n 0, m.p. 211°, [a] +50°, ))2

1703 ) 1; neomotiene (XVI) 030350, m.p. 168°-9°, fal, -54 . The presence
of a tri-uhrtitutod double bond in XIV was shown by the formation of m
epoxide (XVII) with monoperphthalic acid and by IR (v“" 824, 817 ex’l)
and NMBR spectra (¥4.76). Acid isomerisation of XVI (hydrogcm ohloride
in acetic acid at room temp.) gave isoneomotiene (XVIII) °3°n50 m.p. 197°,
[a] +2°, which was alsc obtained from motiene (VIII) by tresatment with
oono. hydrochloric acid in acetic acid. Optical rotation and m.p. of XVIII
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agreed with those of hopene-II (6); formation of hopene-~II from fern-7-ene
wae the expected process (7). Physical constants of isomotienone (XIX)
C'}oﬁwo, n.p. 154°-8°, [“JD +53°, obtained from XV by treatment with acid
also agreed with those of hopenone-II (6). Acid ireatment of XIV gave iso-
motienol acetate (XX) C 23520 s m.p. 223°, [a.] -136°. The IR spectrum of
an a,p-unsaturated ketons {XXJ)Cy 8,05, e 1695 and 1610 oz %, the
latter being only slightly reduced intenaity) produced by ozonization of
XX indicates the presence of a cisoid chromophore having a carbonyl group
in a five-membered ring. Mass speotra of II and XV have a significant
peak at m/e 218 whioh suggestis that the double bond is at C-12 and not: at
C-18 (8). Treatment of the epoxide (XVII) with acid gave a dienyl acetate
( Xx11) C3ols0ps mePe 261°, [aly +17%, A " m (&) 247 (14100), 256
(16800), 265 (10700), which was aleo obtained by oxidation of XIV with
selenium dioxide. Slightly bathochromic shift of UV absorption of the
diene (XXII) comparing with that of oleane-11,13(18)-diene would be caused
by the five-membered ring (9). Dehydration of II with phosphorous-penta—
chloride in petroleum ether afforded a hydrocarbon (XXIII) 030 480 TeP-
221°, [a] -3°, whioh on ozonolysis gave acetone and an amorphous five-
membered ring ketone (Vibr 1745om™), indicating that II has a 33~
hydroxyl group. Thus, neomotiol (II) is hop-12-en+=3g~ol.

i
(1I) R=0H (XIX) R=0

) (XIV) R=OAc ¥ (XVIII) ReH,
o
00 T 00
() P (xx)

(XIV)

(XX1I)
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That germanidiol (III) has an 1,2-glycoli¢ function was suggested by
consumption of periodate and lead tetrsacetate. Acetyldtion of III with
pyridine und acetic anhydride gave two monoacetates, m.p. 204° and 233°,
and a diacetate 034115404, m.p. 264°, [c]:D +36.8°. Reaotion of III with
acetone in the presence of sulfuric acid at room temperature gave an
acetonide (XXIV) 03335403, m.p. 201° ( a vinyl proton signal at14.75).
Reaction of III with p-toluenesulfonyl chloride in pyridine followed by
reduction with lithium aluminum hydride, gave a monohydroxy compound {XXV)
CJOKSOO’ mp. 179°%, [a]D +20.4%, which was shown to be identical with
germanicol by mixed m.p. determination and by compaxison of IR spectra

. with an authentic specimen (10). M.p. of the derivatives of XXV are :
ketone, m.p. 188°-9*; hydrooarbon, m.p. 172°; acid-isomerized hydrocarbon,
m.p. 188°-9*; these compounds must be identical with germanicone (m.p.
189°) {11), olean-18-ene {m.p. 172°) (11) and olean-13(18)-ene (m.p. 186)
(12), reepectively. Action of pelenium dioxide on the diacetate gavo a
amoam.. (XAVI) €y H,q0c, mep. 226°%, APSOR 275 mu (o= 13000),V KBT 1685,
1635 s l. The MR spectrum of the aootonido (XXIV) has bands at’t6 38

(1 H, doutlet J=4.3 cpse) and 5.92 (1 H, multiplet), whereas the spectrum
of the diacetate posseses bands at% 4.95 (1. H, doublet, J=4.3 cps) and
5.10 (1 H, multiplet). These coupling constants coupled with the ready
formation of the acetionide suggest the 1,2-glycolic function has cis-
configuration (13) and hence germanidiol (III) must be 2s-hydroxygerm1oo1.'

(1II) B, =R,~0H

' (xxv) B, =OH, R,=H

Motidiol (IV) has also a trisubstituted double bond (T4.75) and an 1,2-
glycolic function (periodate consumption). The diol IV was comWerted to
a monohydroxy ocompound 030!{500, m.p. 218’, by a series of reactioms
applied to the diol III. This monohydroxy compound was shown to be identical
with motiol (I) by mixed m.p. determination and by comparison of IR speotra.
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The diol IV formed acetonide c33n5 4027 B.P. 233°, the NIR gpecirum of
which shows mignals atT6.32 (1 H, doublet, J=4.2 eps) and 5.75 (1 H,
multiplet), indieating that the glycolic funciion has a eis-configuration
and hence the diol IV is 28-hydreaymotiol.

Adianenediol (V) cwnsooz, m.pe 229.5°-231%, [alp +3°, formed a diacetate
XXVII 034115404, m.p. 210-11°, [a]n ~30°, and an acetonide 033H5402, n.p.
205°, under the same conditions as desoribed above. The presence of an 1,2~
glycolic funotion was also shown by eonsumption of lead tetraacetate,
Tosylation of the diol V, followed by reduction with lithium aluminum
hydride, afforded monochydroxy compound 0303500, m.p. 211°-2*, which on
oxidation with cbhromium tricxide, gave a ketome (XXVIII) 0303480’ m.p.
210°-11°, [al; +20°, ) KB% 1706 ou™. Reduction of the ketons XXVIII
afforded a hydrocarbon (XXIX) °3onso’ m.p. 190°-91°%, [aly +72°, which was
shown to be identical with adian-S5-~ere by a mixed m.p. determination and by
comparison of IR spectra with an authentic sample ( 4). %The hydrocarbon
could also be iransformed into hopene-II by treatment with acid (7). That
the 1,2~glycolic funoction is not present om the ring C, D or E was shown
Ty analysis of the mass spectra of the diol V and its derivatives, XXVIII
snd XXIX. In all mass spectra a strong base Dpeak was obeerved at m/e 274
which could be arised from a spesies such as XXX(14).

R
nf (v) R;=R,=0H, R,=H
(XXVIII) Ry,Ry=0, Ry<E (xxx)
(Xx1IX) Ry=B,=R,=H m/e 274

Selenium dioxide oxidation of the discetate XXVII gave a diene {XXXI)
(:3485204, m.p. 228°-30°, which has an UV absorption maximum at 232 mp
{e=13800), 240 (14800) and 248 (9800), indicative of the presence of an
1(10),5-diene chromophore. Hence the glycolic function must be at the
2y3~position. Ready formation of the acetonide and the coupling constant
(J=4 ops) of the proton attached to the carbon atoms bearing the oxygen
atom suggest a ois-relation of the two hydroxyl groups in the diol V,
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i.e. 2a,3a or 28,383 the latter configuration would be more probable
since another diols, III and IV, have this configuration,

11.
12.
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14.
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