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Lead tetraacetate oxidation of 33-aceto:x;i_betulanic acid 
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Chapter I 

A short Review on Pb (IV) acetate oxidation on some tertiary acids 

in terpene series 

./ 
A. Lead tetraacetate oxidation of nor-cedrene dicarboxylic acid 

monomethyl ester and nor pat,:choulidicarboxylic acid mono

methyl ester 

During their work on elucidation of the structure of pat

chouli alcohol and absolute configuration of cedrene, Buchi et al. 1 

carried out Pb (IV) acetate oxidation on nor-cedrene dicarboxylic 

acid monomethyl ester 1 in benzene solution with approximately two 

equivalents of Pb (0AB)4 and obtained_two isomeric arisaturated 

esters, separable by gas chromatography. One of these 2 had I.R. 

(CC14) bands at 1732, 1663 and 846 cm-1 and NMR peaks at 8.95 (3H), 

8.85 (3H) (cH3-c-cn3), a doublet. at 8.78 (J=8 cps, c~3-c-H), 6.16 

""" H (3H, C00Cll3) and 4.54 1 (broad, 1H,/ C=C<). The second isomer _3, 

was not an ~a-unsaturated ester and showed NMR signals at 9·17(3H), 

9.07(3H) (CH3-C-CH3), 8.37 (3H, Cll3-C=C) and 6.40'1"(3H, COOC~3). 
When they applied the same reaction on nor-patchoulidicarboxylic 

acid mono-methyl ester ~' four products were obtained which were 

separated by gas chromatography. 
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.The structure of the product 2 was elucidated by I.R. and NMR 

spectra. One of the products was identified as _3. The third iso

mer 6 seemed to be the result of a rearrangement because its NMR 

spectrum did not show gem-dimethyl system. The fourth product was 

an unidentified acetoxy ester. Its I.R. spectrum showed bands at 

1740, 1443, 1275, 1683, 2880 and 2960 cm-1 and NMR signals at 9.16, 
. . . ' r.' 

4.97, 6.35, 8.?8,. 8.93 and 9.04'. 

B. Lead tetraacetate·oxidation of davallic acid 

While working on the constitution of the triterpene acid, 

davallic acid 1, Nakanishi and coworkers2 , subjected the acid to ~b 

(IV) acetate decarboxylation. The products were (i) acetoxy nor

davalladiene 8, m.p. 195°, IR)lmax 1?40 cm-1 , NMR peaks at 1.54 

(C=C-Me), 1.97 (-O.CO.CH3), 5.33 ppm (diffuse) and (ii) triene 2 

m.p. 165°, A max 233, 241, 250 IIJI-t ( 2000, 2200,. 1400), NMR 1.54 
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(=C-Me), 5.36 (diffuse) ppm. The triene 2 was also produced by 

treatment of .§ with dry HCl in chloroform solution. The low A max 

intensity of the triene is caused by contamination (V.~'P.C.) but 

suffice to indicate the presence of a conjugated diene and not a 

triene system and suggests that the original double bond is located 

at 9-11 position rather than at A7-position in davailic acid. 
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c. Lead tetraacetate oxidation of 0-methyl podocarpic acid 
i ' 

Bennet and Cambie3 carried out Pb(IV) acetate oxidation of 
' ,. 

0-methyl podocarpic acid 10 and the products were subjected to 

chromato·graphy. The least polar material ( 76%) was a mixture of 

th~ee .isomeric alkfnes 'e17H22o , in which GLC and NMR spectrum 

indicated the presence of 63% of the ~(5) isomer 11, 28% of the 

~( 1 5) isomer~ and 9% of the A3-isomer 13· The ratio and 

identification of the products was confirmed by subse~uent isolation 
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of pure samples of the alk~es 11 and 12 from other reactions. 
i 

Next' 
I 

a liquid compound, c19H2603, was isolated from the chromatogram, 

which has been assigned structure 14. Its IR spectrum showed bands 
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at 1735 and 1255 cm-1 and NMR spectrum ethibited features expected 

for structure 14. Hydrolysis of 14 gave an alcoho~ having IR peak 

at 3560 cm- 1 and 1125 cm-1 attributed to tertiary OH stretching. 

A strongly deshielded C-10 methyl signal at b1~47 suggested~

configuration of the c4-acetoxyl group. In the NMR spectrum of the 

corresponding alcehol the signal·for this methyl group appeared.in 

the normal position at 51.15. A paramagnetic shift of 19 cps on 

acetylation of the alcohol is in agreement with the equatorial and 

hence ~-configuration of the a~cohol. This assignment is also in 

agreement with the mechanistic considerations regarding the forma

tion of acetate during the oxidation. 
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The other two products which.were isolated by these authors are 

representea by structures 12 and 16. The mechanism for the forma

tion of alk~ne mixtures and the acetate 14, as envisaged by Cambie 

et al.3 has been shown in chart above. 

D. The oxidative decarboXYlation of maleopimaric acid and fumaro

pimaric acid by Pb(IV) acetate 

Maleopimaric acid 12 on tr~tment with lead tetraacetate4 in 

pyridine at 50° gave the diene mixture 1§, NMR spectra and VPC 

analysis of which iNdicated the presence of 50% of the ~(18) 

isomer 12, 35% of the a4(5) isomer 20 and 15% of the ~-isomer 21. 

The diene readily abso~bed a molar equivalent of hydrogen to afford 

I 

JJ::---+ c ::: b 

)m. 
~---t-c-=c 

-

2c 
21 --

the ~ 3_ compound. 
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Under similar oxidatien cond::ft-ions fumaropimaric acid 22a, 

gave 23a as the major product along,J.Vith ,some of the triene 24 
? 

TCIO'R -y 
"'F-----t:H 

I 
Coo'R 

2.30t--· 
2.2.Cl 
-) 

'l."2>b 'R.=C..l-1~ 
-. :> 

'22b _, 
_.·.~ 

When compound 23a was resubmitted to oxidative decarboxylation, the 

triene 24 was obtained in 25% yield and a lactone ~ was obtained 

in 65% yield. The reactioD of methyl fumaropimarate with lead 

tetraacetate gave unexpected products. The ~ajor crystalline com

pound has been assigned structure 26, Vmax '1730 (ester carbonyl), 

1775 cm-1 (Y-lactone). NMR spectrum of the compound exhibited a 

signal at1'5.5 for C-14 proton but showed absence of olefinic 

protons, the isopropyl methyl groups appeared in the region 1' 8. 90..:.. 
.:.· 

9.10 showing the absence of 13( 1·~) double bond. 

I 
1(, 



. ~ .
~ ~~"'-:' ;!ill 

__ ;:! 

- 97 -

'The formation of the olefins (A-ring) is consistent with the 

generation of a carbonium ion at C-4 and the rearrangement re~uired 

in the formation of the compounds ~ and 26 is particularly 
{,~:·. 

suggestive of a carbonium ion mechanism and could arise as shown 

below. 

/ 
0 

E. Lead tetraacetate oxidation of dehydroabietic acid 

~ 8 5 With ·a.; view to pre par~ utne ketone ~, HuffmaE. and coworkers 

carried out Pb(IV) acetate oxidation on dehydroabietic acid~ in 

benzene solution in presence of pyridine under nitrogen and claimed 

to have isolated ~' d -exo-dehydroabietene in 80% yield • 
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Lead tetraacetate oxidation.ef maleopimaric acid and methyl 

fumaropimarate: 

While working on the s~ereochemistry of maleo pimaric acid 

and the lange range shielding effect of the olefinic bond Ayer 
(J---

et ~. 6 carried out Pb (IV) acetate·oxidation of mrleo pimaric acid 

..1Q in pyridine. Compounds ..11 and E resulted from this oxidation 

followed by (in the case of }1) methanelysis and esterification with 

· diazomethane. The configuration of C-1 in ~ rests on the observa

tion that the C-17 protons are not shifted relative to methyl maleo

pimarate .3}. If the acetoxy group were S, a downfield shift-of the 

C-17 protons would be expected. 
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The compound~ (prepared by the addition of fumaric acid to methyl 

abietate) with· Pb (IV) acetate in pyridine yielded the "l -lactone 

J2. A second product of this oxidation was the ~21 , 22 compound 

corresponding to 32 which ·on hydrogenation over Pt yielded }Q. 
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