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In investigaving the unsaponifiable fraction of the ether extract from

leaves of Befula costatg irsutv., we isolated triterpenes A, B, C and D,
Triterpene A (I), C;fc,0x, m.p. 140~142°C (petroleum ether), [ 244,80
(c 0.5 CHClE), hydroxyl absorption in the IR spectrum (GHClB) was observed
at 3560 and 3620 cn™ 1, Proton signals of eight tertiary methyl groups were
detected in the FPMR spectrum ab d {p.p.m.): 0.77 (3, s), 0.88 (3H, 8), 0.90
(34, 8), 1.0 (3H, s), 1.11 (34, &), 1.57 (3H, s), 1.63 (3H, s); a vinylic
proton signal was also detected at C-24, 5.09 (1H, %) along with a proton
signal at C=3, 3.32 (1H, %, J%4 Hz). The value of the constent J<4 Hz is indi-
cative of sn & —confi uration of the OH group at C-3.
In the 150-NMR spectrum of I, three carbon atom signals associated with
the oxygen function of § (p.p.m.) were observed: 76.3 (C-3), 78.9 (C-20), and

85.0 (C-17) .+ 13
The mass spectrum of I contained peaks of the molecular ion M* 460 and

of the tetracyclic fragment with m/e 333 (M~08H15O).

The absence of a hydroxyl at C-12 causes the appearance of intensive
side chain peaks with m/e 128 and m/e 110, resulting from disruption of the
bond between fully substituted C-=17 and C-20 atoms.

For priterpene A (I) isolated de povo, the structure dammar-24—ene, 3a,
17a , 20=-triol hes been suggested.

Triterpene B (II), 630H5203, m.p. 197-198° (scetone) was identified with
betulafolienetriol according to physico-chemical constants and by comparison

with an authentic sample. **

* Here and further on, signals in 75C-NMR spectra were assigned on the basis
of model compounds and their derivatives, and also by means of selective and
off~resonance decoupling.

**Betulafolienetriol samples were kindly provided by Dr., N. Seiler and Dr. S.

Ichikawa.
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Triterpene C (III), CyHs0p, m.p. 250-251.5°, [4] 20+ 6.0 (c 0.5
CHClj); hydroxylic absorption was observed in the IR spectrum (CHCl ) at
3420 cm -1 (irrespective of concentration) and 3610 cm all (free OH),. In the FMR
spectrum of III, proton signals of eight tertiary methyl groups were observed
at 0 (p.p.m.): 0.83 (3H, s), 0.86 (3H, 8), 0.95 (3H, ), 0.97 (3H, 8), 1.1
(34, 8), 1.18 (3H, s), 1.29 (3H, s8), 1.34 (3H, 8); proton signals were also
observed at carbon atoms with oxygen functions of s (pepems}: 3,39 (1H, t,
J=2.2 Hz) and 3.80 (1H, sex., J=11 Hz, J=7 Hz) at C-3 and C-12, respectively.
The signal 3.74 (1H, t; J=6.6 Hz) belongs to the proton at Cw24,

In the 3¢ spectrum of III, we observed six carbon atom signals as-
sociated with the oxygen function of ) (p.po.m,): 67.7 (C=12), 70.1 (C=25),
76.2 (C=3), 85.5 (C-17), 85.7 (C~24), 89.5 (C-20).

Peaks with m/e 143 (100%), corresponding to the side chain fragment
(08H1502)’ and with m/e 59 [tCH3)2§OH] were observed in the mass spectrum
of III. This permitted us to determine the side chain of III as a substituted
tetrahydrofurane cycle 4'5. Four hydroxyls are contained in the molecule of
ITII; two of them at C~3 and C~12 readily etherify, while the third hydroxyl-
tertiary one contained in the side chain at C-25 acetylates under more dras-
tic conditions“.

Hydroxylic absorption in the IR spectrum (CHClj) of triacetate B (IV)
was also observed at 3540 cm"1. In oxidizing III with Jones! reagent in ace-
tone5, we obtained trisnoroxydiketolactone (V) with the same characteristics

as the oxydiketolactone obtained by Fischer and Seiler from betulafolienetet-

raol6.

Triterpene C, & new compound, has been named by analogy with betulafo-
lienetriol oxide, an oxide of betulafolienetetraol7.

Triterpene D (VI), Cyfls;0,, m.p. 168-170° (scetone), [d) 204 8.50
(e 0.5; CHClE), in respect to physico-chemical properties corresponds to the
previously isolated betulafolienetetraol6.

Structure VI was also corroborated by a spectroscopic study. In the IR

spectrum of VI (GDClB), we observed hydroxylic absorption at 3615 and 3370
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cm_q. In the PMR gpectrum of VI (CHClB), eight signals of terbtiary methyl groups
showed at d (p.p.m.): 0.84 (3H, s), 0.89 (3H, ), 0.95 (3, s), 0.98 (3H, 8),
1.18 (3H, s), 1.21 (3H, s), 1.63 (3H, 8), 1.70 (3H, s). The above PMR spect—
rum also showed proton signals at carbon atoms with oxygen functions of Cr
(pop.me): 3.40 (1H, t) and 3.85 (1H, sex.), corresponding to the protons at

C-3 and C-12; a vinylic proton signal on C-24 at 5.12 (1H, t) was also ob-
served.

Peaks of M' 476, tetracyclic fragment with m/e 349 and m/e 376 (M* 100)
were observed in the mass spectrum of VI.

Trisnoroxydiketolactone (V) formms on oxidizing VI with the Jones reagent;
the action of perbenzoic acid on (VI)5 resulted in two substances, one of
which is identical to ITII., The other substance (IIIa) has the same general
formula (03655205) and fragmentation in the mass spectrum similar to III.

The IR and PMR spectra of IIIa essentially differed from those of III.
Oxidation of TIIa with Jones' reagent led to the formation of trisnoroxydi-
ketolactone (V). Thus, IITa may be considered to be the epimer of III on C-24.

I: R1 =" __q

R2 = H2

R3 =--0H |
11: R, = <200 Ry =< Ry = Hyj
YT: R, _-.;:gﬂ; R2 :(__'gH;

R, =—-0H
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