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Abract-The ’ 'C NMR spectra of the trite- quinovic acid and its methyl ester have bctn assigned. The structures 
of azizic and manevalic acids should be revised. 

The “C NMR spectra of triterpcne acids of the urs-12- 
ene (ursolic acid, 1) and okan-l2tnc (okanolic acid, 2) 
types have been well documented. Doddrell er al. [l] 
reported the stereochemical dependence of “C chemical 
shifts in the two series. and assign& chemical shifts for C- 
12, C-13 and for hydroxylatcd carbons. They found that 
“CNMR spectroscopy is the most prtise tool for the 
purpose of distinguishing betwan the two typc5. which is 
not easy otherwise. Tori and co-workers [2,3] gave 
complete assignments of the ’ ‘C signals of several urs- I2- 
cncs and okan- 12-cncs. 

“CNMR spectra can bc used to distinguish bctwan 
the two types by observing the chemical shift of C- 12 and 
particularly that of C-13. In general, C-12 is deshiddcd 
( - 2 ppm) and C- I3 shielded ( - 5 ppm) in the urs-12-cnc 
series and appears at 140 pprn, whereas the latter re- 
sonates at 146 145 ppm in the okan-12tnc series. The 
difference bctwecn the two values has been rationalized by 
rhe presence of a l9/? (equatorial) mcrhyl group which is in 
close proximity to the double bond (y and 7’ to C-l 3 and 
C- 12, respectively) in the urs- I2-cne series, thus effecting 
stcrically the chemical shifts of these carbons. 
Introduction of a 19z-(axial)hydroxyl group was found to 
have a minor effect on the chcmlcal shifts of C-12 and C- 
13, but the 19&hydroxyl group has the same c!Tcst as the 
methyl group. The presence of a carboxyl group at C- 14 (7 
and y’ lo C-13 and C-12. respectively) has a marked effect 
on thcchcmical shift. Thus thechemical shiftsofc-12 and 
C-13 in 3 in the urs-12-cne series are at 128.5 and 
133.5 ppm. respectively [I], while they are dose to 126 
and 137 ppm for 4.5 and 6 In the olcan-l2-ene series [4]. 

We report herem the “C NMR spectra of quinovic 
acid (7) and dimcthyl quinovate (8k this is the first report 
gving the complete assignment of a tritcrpcne acid of the 
ursolic type bearing a COOH at C- 14. Assignment of the 
carbon chemical shifts in the “C NMR spectra was made 
by the use of the single frequency off-resonance dccoup 
hng technique [S. 61, application of known chemical shift 
rules due 10 hydroxyl and aatoxyl substituent groups. 
and stcric cflccts [ I, 5, 7, 8].as well as by comparison with 
the “C NMR spectral data of known urscncand okanene 
derivatives [9. IO]. The chemical shifts of 7 (TaMe I). 
especially thoxofc-I2and C-13, which resonateat 128.6 
and 133.7 ppm. respectively, clearly corroborare the rc- 
sults and conclusions of Doddrcll et al. [I]. 

Tabk I. “CNMR chankal shifts of annpounds 7 and 8 

Carbon carbon 
No. 7 8 No. 7 8 

I 39.02 38.60 I6 25.24 24.65 

2 26.06 25.13 I7 47.02 48.49 

3 n.80 78.70 18 54.60 53.72 
4 39.02 38.74 19 37.10 36.90 
5 55.48 56.12 20 37.20 36.90 
6 18.72 18.25 21 30.35 29.80 
7 36.87 32.00 22 36.87 35.98 
8 39.7 I 39. 7 23 21.82 27 18 
9 48.43 47.30 24 16.08 16.30 

IO 37.20 37.05 2s 16.40 16.30 

II 23.13 22.77 26 18.02 15.60 

12 128.60 129.28 27 177.70 175.40 

I3 133.70 131.98 28 179.88 171.80 

I4 56.47 51.48 29 18.72 17.00 

I5 28 80 2R.06 30 21.19 21.00 

COOBe 51.10. 

51.40 

Application of these results to azizic acid (9) and 
mancvalic acid (10) [I I] (Tabk 2) clearly shows that the 
carboxyl group cannot be present at C-14 because the 

Tabk 2. Some “C NMR qxctral data 

of compounds M and e13 

compound c-12 c-13 

4 126.0 137.6 

5 126.8 136.1 

6 125s 137.5 
9 123.0 143. I 

10 122.3 143.8 

11. 125.1 138.0 
12t 122.8 144.7 
1% 122.8 142.8 

*Data taken from ref. [ 123. 
tData taken from fzf. [l3]. 
$DaU taken from ref. [IO]. 
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