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ALTHOUGH work hao been carried out on the chemistry of 

,JorIgo copal, I,2 a fossiliaed resin obtai.ued from Corlaifera 

species (family Leguminosae), little attention has been given 

to ext?*actives from the heartwoods of these species. 

A ligroin extract vf 46 Ibs. of Cooaifera officinalis 

gave us 1 g. of a dextrorotatory dfterpene acid (I; R=H), 

C20H2803 (E=311; m.p. 104-106°; [aI; +125O). The acid 

exhibited maxima et 21532 and at If%%, 1650, 1580, 1490 and 

-1 
873 cm ) but a doublet at 1375 cm-' characteristic of a &a~ 

dimethyl group was absent from the infrared region. These 

spectra are charscteristic of an CX,~- unsaturated acid and of 

a furan.' Parts of the infrared spectrum reminded us of that 

of marrubiin. 4 

Xitil diezoethane the acid gave an ester (I; R=Et) 

(1n.y. 45O; [cz];" +llO'), which absorbed maximally at 2170: and 

at 1721, 1640, 1565, 1500 and 074 cm-'. The n.m.r. spectrum 

(CC1 ,),of tne ester had the following charactzristics. 
4 

A 

triplb:t at T 2.68 and a singlet at 2.G3 can be assigned to 

a-plsotons on z furan ring, whilst a singlet at 7 3.77 corres- 

pzinds to a o-proton on a furan ring. A triple1 at 7 3.41 

(J,3.6 c/s) cao be ass&nod to the rirlged ily&vgu;n of’ the 
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system -c&A -3023, tvhilst a ijuartet nt 'T 5.!;3 (J,7.3 c/a) 

and a triglet at T 3.7 (J,7.5 c/s) corras_~ond to the met..glzne 

and the metuyl gro us:8 rrsgec t%vely of Lie el.ll,oxjlcarbonyi g:ro~,;. 

Sinslets at T 8.72 ant? 3.22 CF~I be a:;ai,r,arl 1.0 600 si:,'ltel‘lisr*;r 

metiql yro~.p wilst a do&let at 7 9.14 (J,8.1 c/s) ccr~es- 

ilands to a netilJi goup CL- to :i met~.3~iene ;roui~ irr tx a2stem 

i-iydrogsnation of tne ester ..vith Adams's catalyet gave 

a ll~lu~d L>rodi;ct lacicing the fwan bands at 15eCl, 1490 and 

873 cm-', bit bands at 1721 and 1640 cm 
-1 showed tee pr-serrce 
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property typical of a racemic compound. The infrared spectl'a, 

in KBr Iliscs, of the tblo acids 'were superimposable. A trace of 

(-)- hardwickiic acid wnen reacted with diazoethane gave an 

ester indistinguishable from our ester by g.l.c., on Apiezon L 

and S.E. 30 columns. 

There can be no doubt therefore tiat the acid extracted 

from Couaifera officinzzlis is (+) hardwickiic acid. The -- 

spectra and cce!liical properties of the t-wo enantiomers support 

the assigned5 structure (I; R=H), and bioSt?netic considerat- 

ions also lend support to it. 

The 1brmation of 1,2,5-trimethylnaphthalene on dehydro- 

genation of tile qster no doubt results from methyl group 

migration from C5 to C4, a most likely possibility in view of 

the position of tne double bored. 

Acknowledgement iVe thank Dr. T. J. Kiiw for the n.m.r. 

spectrum of (+) ethyl hardwickiate, ani Dr. Dev for a specimen 

of (-) hardwvickiic acid. 
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