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We already reported the isolation of taraxerone, tarsxerol and 3-
acetoxy aleuritolic acidz from the benzene extract of the bark of S,baccgtum
Roxb. Brom the more polar fractions of the neutral portion of the same extract
we have been able to isolate & new nor-triterpene peroxide, baccatin g (Rl = H),
OpoHse0s (w¥458), m.p. 228-9° (a), (q)n-9.09°,”$ 3360 (0H), 1389, 1369 (gem-
dimethyl), 890, 875 em™Y (-CH = CH-), having no UV absorption in the region
220-300 nm. It readily formed a diacetate, 033550060?542), )y 47.5°,

,,;7::13 1737(-0,00.CHz), 1389, 1368 (gem-dimethyl), 1246, 892, 875 (-CH = OH-).
The NMR (100 MHz) spectrum of the alcohol showed signals at§ 0.88-1.18(7-tert.

CHz grs), 2.16 & 2.20 (&), 2.28 & 2,32(a) (two OH groups), 3.25 (unaym. 4

E-0z-0H), 3.9 (q of &, H=02-0H, J = 10 Hz, 10.4 Hz) and a AB quartet at
8‘ 6.69 & 336.43 (.‘l’m~9 Hz, - CH = Cﬂ-a.-) and NMR of the diacetate showed

peaks at § 0.88-1.025 (7-tert, CHz &rs), 1,99 and 2.06 (6H, two 0.C0.CHz &rs)
and peaks centred at 4.6 (unsym. 4 E-C3-0.C0.CHzs J w 10 Hz) and 5.08 (q of

d B-0p-0.00.CHz, J = 10 Hz, 10,5 Hz) and a AB quartet at §, 6.68 anddy 6.42
(34p~9 Hz). The 10 Hz coupling between the Op and Oz protons implied the

presence of trans 2¢, 3@ -dtol eysten® ) (®) 10 ring 4 of the nor-triterpens.

KI-acetic acid titration on the dlacetate 2 (R = Ac) indicated the
presence of two active oxygen atoms, either as a peroxide or two epoxide group-
ings, However, as the compound was found to be very sensitive to alkali the
presence of epoxide may be excluded,Thus when 2(Ry = H or Ac) was treated with
10% MeOH-KOH it afforded a new product m.p. 237-40°, 02954602(K+426) ,v::iol
3280 (0H), 840 al, a::in 282 nm ( €, 8300), indicating & homoannular diene
structure as in 3 (R = H).

The diene on acetylation gave a diacetate, m.p. 226—7°, 0333500‘&*510),

}::23 282 nm (€, 8032), NMR(100 MHz) spectrum showed resonances at& 0.9-1.16
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(7-tert, CHz grs), 2.0 & 2,03 (6H, two ~0.C0.CH3 8rs), 4.7, 4.8(a, F~Cz~0.00.CHz)
peaks centred at 5.1 (g of 4, E-Co-0.00.CHz) and at 5.58 (m, two vinyl protons).
These observations led us to believe thattwo of the oxygen atoms in baccatin
might be present as a peroxy linkage. This was unequivocally demonstrated by
conversion of the diene=-diol 3(R w H) to a perox ide identical with the

original diol-peroxide 2(Ry = H) (Photoxidation-0p-eosin). Furthermore, the

presence of the more abundant peaks at w3249 1n the mass spectra of baccatin
(2, By = H) and its diacetate (2, Ry = Ac) gave added support to the presence

of a peroxide bridge (-0-0-) in these compounds. Thus 2 (Ry = H) gave peaks
at n/e 426 (32, 95%), 458 (W*, 8%) and the dlacetate 2(R; = Ac) showed
peaks at m/e 510 (M-32, 96%) and 542 (&, 10%).

Having thus been sure of the presence of a peroxide linkage we can
infer that the four line signal in the NMR spectra of both the diol and the
dlacetate (8, 6.69 and §p 6.43) arise from a disubstituted double bond
(-6 ~-CH=CH - é‘ -) present in the same ring as the peroxide as shown in 2.

! When a benzene solution of the diacetate 2(R; = Ac) was adsorbed in a
column of basic alumina (48 hrs) it rearranged to a new product, OzzHs006
oF'542), mep. 265-4°, Y UI0T 1720, 1250 (-0.00.0Hg), 1040 om s HMR (100 WEHs)
spectrum showed signals at §0.9-1.18 (7-tert.CHz grs), 2.0, 2.06 (2-0-CO.CHs)
3.0 (J = 2Hz, sym. d), 3.5 (J = 2Hz, sym. 4), 4.7, 4.8 (Cz-proton, unsym.
d), and a peak centred at 5.05 (Cz-H, q of d). The diepoxide structure® 2
is consistent with the NMR signals at §3.0 and 3.5 (Chart I),

Computation of mef. of the diol and the diene indicated that the nor-
triterpene peroxide is pentacyclic. The absence of lupane, hopane or fried-
lane type of skeleton was deduced from the NMR and mass spectra of baccatin.
As the nor-triterpene peroxide was found to occur with triterpenes having
614"1’“'“‘““" gystgnl’z, it appeared to us from biogemetic considerations
that the same A“‘-taraxerene type of nucleus might bhe involved in the forma-
tion of triterpene peroxide in the plant (Chart I). We therefore propose
structure 2(Ry = H) from biogenetic point of view as well as from the fact
that it could explain all the chemical and physical evidence in a satis-

factory manner.
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Chart I (Probable biogenesis)

COOH : :
: : 1. Photo oxidation
—_—— —_— 'Z.Hydroxylation
atC-2

- Further confirmation of the proposed structure 2 has been obtained by the
following experiment. The diene-diacetate, which may now be depicted as 3
(R = Ac) on treatment with HC1~-HOAc gave a compound, CzzH5004r BePe 189-90°,

AMOH 237, 244 (€, 22,000), 252 nm, MMR (100 MHz) §5.2 (m, 1 vinyl proton),
nasst m/e 510 (), 4% 015), 450 F60), 435 (iteo-15), 390 (if120), 375
(£120-15), 308, 202 and 188. We assign structure 4 to this product. The

~ fragments m/e 308, 202 and 188 are diagnostic of the system (Chart II).
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To correlate the above observation we prepared 5, m.p. 186-60, from 3-acetoxy

AcO
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oleenolic acid § as shown in Chart III. § showed similar mass fragmentation
pattern as 4,

A probable mechanism for the transformation of 2 (By = Ac) to 3(R = H)
is shown in Chart IV. The Dreiding model of 3 with@-peroxido linkage showed

that both rings C and D assume rigid boat conformation with considerable
interaction between the hydrogen atoms at C-12 and C-19, In the diene the
C-ring takes up hslf-chair conformation and D-ring becomes almost flat with
complete disappearance of above interactions. Most probably this relief of
strain facllitates the transformation of the peroxide to the diene.
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