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FUNCTIONALIZATION OF AN UNACTIVATED CARBON ATOM IN A TRITERPENE BY DRY
OZONATION. A FCRMATION OF 15— AND 16-0XOFRIEDELANES
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Dry ozonation of friedelane (1) afforded 18B,19B-epoxyfriedelane (2),
19-oxofriedelane (3), 16-oxofriedelane (5), and a new carbonyl com-
pound, 15-oxofriedelane (4). On Se0, oxidation, 4 and 5 gave the
same 15,16-dioxofriedelane (6).

Although a number of investigations1) on the functionalization of unactivated
carbon atoms have been reported in steroid field, only a few investigations2 have
been carried out in triterpene chemistry, except for the partial conversionB)
utilizing the Barton reaction and the relating photochemical reactions.

In connection with the studies on functionalization of unactivated carbon atoms
of friedelane (1) and its derivatives, dry ozonation, recently developed by Y. Mazur
et a1.4 was applied for the introduction of a functional group into the friedelane
framework. In this communication, we wish to report a formation of 15- and 16-oxo-
friedelanes (4 and 5) together with 18B,19B-epoxyfriedelane (2) and 19-oxofriedelane
(3).

Friedelane5) (1; 100 mg) was absorbed on silica gel (10 g, Wakogel C 200).

This was cooled to -78 °C and saturated with ozone (3 % 05 in Oy, 40 ml/min, 0.5 h)
at the same temperature. After sweeping a large excess of ozone with nitrogen at
-60 OC, the reaction mass was placed on the top of a silica gel column. Elution
with hexane gave the starting material (1; 82 mg; conversion 18 %).

The successive fraction (gg. 19 mg), eluted with benzene, was subjected to
separation by preparative TLC to afford 188,19B—epoxyfriedelane6) (2; 9 mg; y. ca.
48 %7 ), 19-oxofriedelane6) (3; 0.4 mg; y. ca. 2 %7 ), 16-oxofriedelane® (5; 2 mg;
y. ca. 11 %7 ), and a new carbonyl compound (4; 2 mg; y. ca. 11 %7)), mp 239-240 °C;
[alg +38° (0H013); cD [9]300 = -215 (dioxane); IR (Nujol) 1700 cm—1; PMR (0D013) an
ABq (6, 2.15 and 6y 2.50, J,5 = 18 Hz; CH, at C-16); MS m/e (%) 426 (M5 19), 211
(90), 393 (64), 355 (10), 302 (20), 221 (54), 194 (100), 177 (20), and 149 (41);

MW 426.3874. Calcd for C3otgp0: MW 426,3862. The PMR spectrum of 4 indicated the
presence of a grouping —CO-Q@Z—I( W refers to a quaternary carbon atom). PMR
measurement using Eu(fod)B—d27 and deuterium exchange experiment also supported
the presence of the methylene group adjacent to the carbonyl group. The position
of the carbonyl group (at C-15 or C-16) was deduced from the fragmentation patterns
in the high resolution mass spectrum of 4 (Fig. 1).9) These observations led to
the conclusion that the structure of 4 should be formulated as 15-oxofriedelane.
This received support from the oxidation of 4 with selenium dioxide to give 15,16~

dioxofriedelane [ 6; mp 280-281 O¢; IR (Nujol) 1720 and 1700 cm'1; MS m/e (%) 440
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(M*; 94), 425 (9), 412 (70), 288 (98), 260 (100), and 177 (53)], which was found to
be identical with the diketone obtaired from 5 by the same oxidation.

15-0Oxofriedelane (4) as well as 16-oxofriedelane (5) would be useful and im-

portant key intermediates for the synthesis of friedelane derivatives with substitu-

ents in D ring using friedelane (1) as a starting material.

1 Ri=R;=Rs=H:
3 Ri=Rs=H:; R3=0

mfe 177
Ci3Hyp

§ "Q mfe 302
O Co1H340

4 R:;=0; R;=R3=H: mfe 149 C;r;ﬁzzszol

5 Ri=Rs=H:; R=0 Ci1H7 )

6 R1=RZ=O ; Rs=H. Flg. 1
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