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In 1965, Corey and his co-workers reported 1) an interesting paper on the oxidative rearrangement 

of pentecyclic triterpenes which involved a novel skeletal rearrangement of thermodynamically more 

favored 8-amyrin (I) towards less stable taraxerene derivative (II) by way of photochemical oxidative 

procedure in the acidic medium. They proposed sn intermediate (III) in connection with the independent 

synthesis of the same product (II) starting from I by the alternate chemical oxidation. we assumed 

that if I carries 17-COOE function in place of 17XR3 as in oleanolic acid (IV), it would be appro- 

priate to expect participation of the cerboxylic function at the stage of intermediate (es in V) 

resulting lla,l2a-epoxy-clesnolic lectone (VI) as a final product. On the other hand. a unique nor- 

triterpenoid named eupteleogenin (VII) 2,3) , a sapogenin of the biological active saponin,is so far 

the only natural occurrence possessing an lla,l2m-epoxy-13,28-lactone moiety, and as a model 

experiment for the biogenesis of the moiety, it seemed worthwhile to synthesize the epoxy-lactone 

system in one step according to the above mentioned assumption , which has now been realized although 

the yield of VI was rather low. It is a purpose of the present communication to describe the results 

obtained by photochemical oxidation of oleanolic acid. 

On irradiation4) of olesnolic acid (IV) in 9% ethanol (adjusted to PH 2.0 by HCl) for 80 hours 

at room temperature with slow stream of oxygen, a mixture* wss obtained. After repeated silica gel 

column and thin layer chromatographic separations. the mixture afforded three products tentatively 

designated 0_1 (3$)**, x (trace), u (12.%)** with the starting compound recovered (ca. 1%). 

The major product, x (VIII), C3#a04(M+: 472), mp. 274-278O; IR (KBr, cm-'): 3530, 1741; 

NIdR***(T): seven methyls, 6.84 (I.& t-like, characteristic toX,z&OH(eq.)), 6.20 (I& broad 

* TLC of the total mixture disclosed the formation of small amount of oleanolic lactone (VI, without 
epoxy function), which was, bowever, not isolated in a pure state. 
** Based on the pure compound obtained. 
*** Measured et 100 Mc. in CDCI.... 

509 



510 No.4 

singlet, u+7 ops,)c(12~-CH(ax.)), was assumed to be ~leanolic lactone (V-III) by its 

physical properties, and the assumption was verified by oomparieon of its 3&O-acetate (IX) with the 

authentic specimen prepared by Barton's procedure 5) . 

The very minor product, && mp. 251~255O: IR @Rr, cm-'): 3510, no carbonyl absorption band, 

shoved a molecular ion at m/e 442. However, its structure has not yet bean clarified due to the 

shortage of the material. 

The other product, 0-1 (VI), C30Rti04, mp. 269~271.5', CCZI~~~+ 20.7O (c, 1.0 in CHC$); IR (KRr, 

cm-'): 3536 (OH), 1771 (r-lactone) 870 (a significant absorption band appeared also in VII 2) ); Maea 

(m/e): 470 (N+), I.89 (a most abundant peak above m/e 100); NMH (2): seven methyls, 6.82 (lH. t-like, 

assi@ed to>C(3>- H-OH(eq.)), 7.05* (2H, singlet, W?=3 cps.) , seemed to have an epoxy-lactone moiety 

baaed on its IR and NMR spectra. Thus, a singlet (2H) appearing at x7.05 quite resembles to the 

corresponding signal (x7.08, 2H. singlet 2) , Wi=3 cps.-) of eupteleoganin (VII) 2) ascribable to 

Up-H, 128-H. Although the singlet due to the epoxidic protons of either VI or VII seems to be rather 

unusual comparing to the report by Tori et al 7) . (e.g., the epoxide protons of methyl lla,l2a-epoxy- 

58-cholanate gave an AB quartet pattern with J=4 cps.) and to J value (4.5 cps.) of the epoxide 

protons of IIl), it would be approved by assuming unexpected equivalency of 118-H and 128-H in both 

VI and VII probably caused by the lactone ring*". 

Finally, the structure VI for the compound 0_1 was proved by the following conversion. Thus, 

H2S04-MeOH treatment of VI furnished a keto-lactone (X), mp. above 303“. IR (NBr, cm-l): 3560, 3430 

(OH), 1770, 1703 (C=O), eimilarly as in the case of eupteleogenin2), and the keto-lactone (X), Cjo 

H4604 was unambiguously prepared by Cr03 oxidation of IX folloved by alkaline hydrolysis and re- 

lactonization****. 

To shed further light on the participation of $he other oxygen function at Cl7, an analogous 

study on erythrodiol having a carbinol function at C l7 (I, H=CH2CH) is in progress in our laboratory. 

l The epoxidic protons are known to appear in the range x 6.5-7.26). 
** Dr. T.Murata of Res. Lab. of Takeda Chemical Indust 

2r 
ies very kindly allowed US to compare our 

spectra with hia spectra of eupteleogenin derivatives to whom we wish to express our sincere 
-* The signal due to 12bH of II appeared at higher chimical shift (~7.21) than 118-H (x6.88)1 tp 

anks. 
, 

while lZ(SH of VI or VII seems to be deshielded by the oxygen function nearby which may result the 
equivalency of 128-H end 118-H. 
l ++, LiAlH 4 reduction of X yielded two tetrahydroxy derivatives, i.e., 38&&, 138,28_tetrahydroxy- 
and 3p,e,l38,28-tetrahydroxy-oleananea (XI,XII). An attempt (in a TIC scale) was made to prepare 
XII from VI by the epoxide ring opening with LiAlH4 as reported in the case of eupteleogenin (VII)2), 
however the product was found non-identical with either'XI or XII. Although we have no definite 
evidence at this stage of discussion, we assume that the epoxid ring of VI could be cleaved by 
ldAlH4 leavi 

!Y 
a hydroxyl function at 1lU as in the case of II 17 rather than 12a aa assumed in the 

paper of VII . 
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We wish to express our deepest thanks to Rea. Dab. of Takeda Chemical Industries for measuring 

NMR and mass spectra, and also to Drs. K.Morite and T.Murata of the Res. Lab. for the fruitful 

discussions. 
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