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Absrrab : Coleonolic acid, a novel rearranged pent acyclic t rit erpenoid isolated from the roots of 
Coleus forskohlii has been characterized as 2-hydroxymet hyl A(l)nurs-19a-hydroxy-2(3),12( 13)- 
dien-28-oic acid. The Stereostructure has been determined by two-dimensional COSY, COSYLR, 
COSYDQF, XHDEPT, COLOC and NOE difference NMR experiments. 

Indian medicinal plant Coleus forskohlii Briq. (Labiatae) has been extensively investigated 

by us’ and u hers2 mainly due to the isolation of a unique labdane diterpenoid Coleonol (Forskolin) 

“which showed remarkable biological activity and potent ial as future drug for glaucoma, congestive 

cardiomyopathy and ast hma3. We now report isolation and stereost ructure of a novel t riterpenoid 

with a rearranged ursane skeleton as the first representative of a new class. 

The compound named coleonolic acid (1) was isolated from dichloromet hane extract of 

the roots of Coleus forskohlii as white crystals, mp 245” and analysed for C30H4604 (M+ 470). 

The spectral studies4 (ID-‘H, l3 C NMR, IR and MS) of 1 and its acetate 2 revealed it to be 

Al2 ursane t riterpenoid having two t risubstit Ued double bonds, one-COOH, one-CH20H and 

one tertiary-OH groups. The fully decoupled and DEPT spectra of 1 showed 30 signals including 

seven Me, eigh CH2, six CH and nine quaternary carbons indicat ing the ring A to be 

five-membered bearing a -CH20H attached to t risubstituted double bond. Furthermore, the 

signals for the ring junction carbons (C-5 and C-10) of 1 and its acetate 2 were found significantly 

downfield shifted than the values of the carbons in normal ursane or oleananes5. Based on the 

spectral data, structure 1 was postulated for coleonolic acid. For the unambiguous assignment 

of the proposed structure and stereochemistry, detailed two-dimensional NMR studies on 

the acet yl derivative 2 using COSY, COSYLR, COSYDQF, XHDEPT, COLOC and NOE difference 

experiments were undertaken. 

A 2D COSY ‘H NMR spectrum of 2 in CDC13 is shown as a contour plu in figure 1. 

The signals at 6 4.70 and 4.56 were unambiguously assigned to both the CH20Ac pruons which 

showed cross peaks with each d her and with the signal at d 5.41 indicating allylic correlat ion 

with one of the olefinic prct ons. Moreover, 

long range correlations were observed 

in the COSYLR spectrum for the signal 

at 5.41 with two methyls at 0.94 and 

1.02 which in turn showed cross peaks 

with each d her. The methyl signals 

at 0.94 and 1.02 were found to be for 

Me-23 b( Me-24 by nOe difference spectra 

(Figure 2). These observations provided 

the preferred placement of the double 
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bond at C-2,3 position and linking of H-3 with Me-23 and Me-24. The downfield signal at 5.31 

which could be attributed to the other olefinic prbon, gave cross peaks at 2.02 and 2.22 and 

an allylic correlation with the signal at 2.51 only. The signals at 2.02 and 2.22 were due to 

met hylene protons from 2D XHDEPT spectrum (Figure 31, whereas long range allylic correlation 

at 1.41 was for methine praton. The evidence for the fixation of double bond at C-12,13 position 

was futt her reinforced by the irradiation of methyl signal at 1.20 which showed noes with 

Me-30 (a doublet at 0.95) and with signals at 2.51 and 5.31. These observations provided the 

unambiguous assignment 

of Me-29and linking of 

1-B H-12 with H-18 and Me-29 

respectively. Similarly, 

the linking of the protons 

from C-15 to C-16 and 
2.0 

1. C-20 to C-22 were determined. 
i 

L The 2D XHDEPT spectrum 

per mitt ed the unambiguous 

L. 3.0 13 
C chemical shift assign- 

ments of the corresponding 

carbons in relation to the 

L 4.0 
previously assigned proton 

chemical shifts. The assign- 

ment of C-5 was done on 
I 
1 5: the basis of the remaining 

. Y_. 5.0 met hine carbon signal at 
.- 

,*’ . -9 63.0 and then extracting .m 

I- I 

I’.’ ““‘I.““’ .‘I. ’ I”.““‘.1 ‘PPM its H NMR chemical shift 
5.3 4.0 3.8 2.0 1 .D 

PPM 
(1.40) in the w I dimension.This 

unambiguous assignment of H-5 

Figure 1. A 20 COSY spectrum of 2 then provided the linking 

of protons from C-5 to 

C-7 in the 2D COSY spectrum. 

The correlation for the quaternary carbons (C-4, C-8, C-10, C-14, C-17 and C-19) were 

achieved by long range ‘H-13C (COLOC) spectrum. For example, the carbon signal at 73.1 

showed long range correlation with the proton at 2.51 (H-18) which can now be assigned 

unambiguously to C-17. In a similar manner the signal at 42.7 gave correlation with H-5 confirm- 

ing the assignment of C-4. The chemical shifts for the ring junction carbons (C-5 and C-10) 

were found to be downfield shifted accordingly from the values of corresponding carbons of 

ursolic acid5. These evidences inferred ‘the structure 2. 

Irradiation of Me-23 showed noes for Me-24 and Me-25 only. The nOe of Me-25 with 

Me-26 and Me-23 indicated all these methyls to be axially g-oriented. Since. no nOe .was observed 

for H-5 with Me-25, thereby confirming t rans A/B ring junction. Similarly irradiation of Me-26 
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Figure 2. Homonuclear proton nOe,difference spectra at positions indicated + i 
enhancements indicated , over 1D spectra. 

Figure 3. A section of contour plot 
of XHDEPT srjectrum of 2 

4 i 
I 

I “q + :I, + la0 
I I ‘ ! 

f + 
L 2.0 

. i 

1 
1 3.0 

showed nOe for M-25 only 

and the couplings between 

H-9 and H2-II suggested 
4 

the axial geometry and confirm- 

ed trans B/C ring fusion. 

The nOe of Me-27 with H-9 

suggested axial a-geometry. 

Similarly nOe of Me-29 with 

H-18, H-12 and Me-30, while 

nOe of Me-30 for Me-29 

only, indicated cis D/E ring - 

fusion, a typical of ursane 

t rit erpenoid. These nOe 

difference experiment s 
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also confirmed the placement of OH at C-19 a-posit ion. 

All the NMR studies confirmed the structure 1 as 2-hydroxymet hyl A(1) nor-urs-19a-hydroxy- 

2(3), 12( I3)-dien-2%oic acid. Coleonolic acid as first member of ring-A rearranged ursane 

t rit erpenoid is biogenet ically derived from 2,3_dihydroxyursane via oxidat ius cleavage across 

the C-2, C-3 bond to form an intermediary dialdehyde which through aldol type condensation, 

dehydration and reduction would generate 1. 
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