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Abstract-In addition to a- and P-boswellic acids and their acetyl derivatives, 4(23)-dihydroroburic acid (3,4-secours- 
12-en-3-oic acid) has been isolated from the resin of Boswe~lia currerii. 

- 

INTRODUCTION 

Incense, a costly resin produced by members of the 
Burseraceae which grow in tropical and subtropical 
regions, is widely used in perfumery, for religious pur- 
poses and as a folk medicine in the treatment of several 
diseases. It has been reported to be a rich source of 
terpenes, the major non-volatile constituents being cem- 
brane diterpenoids [l-4] and ursane and oleanane triter- 
penoids [5 -121. Unfortunately in some papers the bot- 
anical origin of the material examined has not been 
indicated. 

We have now investigated the acidic fraction of the 
incense produced by Boswel[ia cartrrii, a Burseracea 
growing mainly in North Somalia, and have found that it 
contains, in addition to P-boswellic acid acetate (1) and c(- 
boswellic acid acetate (2) (previously reported as con- 
stituents of incense) and their desacetyl derivatives (3 and 
4), 4(23)-dihydroroburic acid (5), a compound which has 
not been reported as a plant product, but has been 
synthesized [ 131. 

RESULTS AND DISCUSSION 

The acidic fraction from the ether-soluble material of 
the resin after methylation (diazomethane), was chro- 
matographed on silica gel to give, in addition to pure 
10, mixtures A (6 + 7) and B (8 + 9). After separation by 
HPLC, the components of mixture A were identified on 
the basis of their ‘H NMR and mass spectra and by 
comparison of their physical properties with those re- 
ported in the literature [5,6]. Mixture B was acetyiated to 
give 6 and 7, which were identified as above. 

Compound 10 was identified by comparing its physical 
and spectral properties with those of an authentic sample 
obtained by catalytic hydrogenation of roburic acid 
methyl ester (II). 

The occurrence of 5 in the exudate of B. carterii is of 
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interest as 3,4_secotriterpenic acids carrying an isopropyl 
group at position 5 are very rare as naturally occurring 
compounds. Thus, until now, only casasequic and donanic 
acids have been isolated from fresh material [14]. 5- 
Isopropyl-3,4_secotritcrpenic acids have been identified in 
sedimentary material 1151. but they are considered to be 
degradation products-originating through geochemical 
processes involving photochemical or photomimetic 
reactions. 

Mps: uncorr; MS: 70eV: ‘H NMR: 270 MHz. CDCI,, TMS as 

int. standard. 

Exfruc~iof~ and ptrr(f~arror~ o/ 6 IO. Incense from B. currvril 

(8Og). kindly supplied by Incense National Agency (Somalia), 

was extracted in a Soxhlet with Et,0 to yield an oily product 

(67.5~) which was dissolved 1n Et,0 and extracted ( x 3) with 

cold 2 M NaOH. The aq. layer, after acldificatlon with cont. HCI. 

was extracted with Et,O. Evaporation of the Et,0 gave 11 g ofa 
residue which was methyiated (CH,NZ Et,01 and chromato- 

graphed on a silica gel column u>~np Ccl, as eluant with 

increasing amounts of Et:O. 

Fraction\ eluted with CCI, Et,0 19: 1) afforded 10 (90 mg) 

which was recrystallized from EtOH. mp 121 123 : [z]” + 66’ 
(c 1.2; CHCI,): IR Y;:;,‘,“‘~ cm ‘: 1730: ‘ti NMR: 6 5.15 (1H.m). 
3.67, 1.07, 1.04. 0.93 and O.XI (each iH, h) and 2.20 (2H. I, J 

= 8Hz); EIMS m/z: 455 LM]‘. 441 [M ~- Me] *, 425 [M 

-OMe]-. 413 [M~-CAH-]‘. 369 [M -CH2CH2COOMe]+. 
218 [C,,H,,] *,arlsing from a retro-DIeIs- Alder fragmentation. 

Fractions eluted wtth C‘CI, Et,0 (4 I I afforded 3 g of a white 

solid. An aliquot (2OOmg) was further chromatographcd by 

HPLC on a LI Bondapack C-IX column (Waters) using 

MeCN~-H,O (4: I) as eluant, to gi\c 6 (153 mgl and 7 (19mg) 
which were identified by comparison of their physical properties 

with those reported m the literatul-c [i,h]. 

6: 1HNMR:~i5.35(lH.m)..s.lS(1H,tn),3.6X.1.09, 1.18. 1.12. 
1.04.0.91 and 0.81 (each ?H..\I. EIMS inaddition to [M] ’ at m;z 

512, showed intcnsc peaks at 111’: 2.:4 and 118 a&ing from a 

retro-DieIs- Alder fragmentation m ru,g C. 
7: ‘H NMR: ii 5.33 (lH,n~). 5.21 (lH,mj, 3.66. 2.08. 1.18. 1.12. 

1.03, 0.99. 0.84 (each 3H. 5) and 0.X7 (6H. .\I. EIMS was very 

similar to that of 6. 

Fractions eluted with CCI, ~Et10 (7: 3) afI’orded 1.45 g of a 
mixture of 8 and 9 which aas recrya!allilcd from acl MeOH. 
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After acetylation with Ac,O-pyridine (1: 1) overnight at room 

temp., the resulting acetates (6 and 7) were resolved as just 
described (8 792 mg; 9 204 mg). 

Catalytic hydrogenation of roburic acid methyl ester (11). 11 
(1OOmg) in HOAc (10 ml) was hydrogenated over Pt02 overnight 
at room temp. After removal of the catalyst by filteration, the soln 

was evapd to dryness and the residue was chromatographed on a 

silica gel column using Ccl, as eluant with increasing amounts of 

EtzO. Fractions eluted with CC],-Et,0 (9:l) were evapd to 

dryness to give 76mg of 5. 
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