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Abstract -- The discovery of the oxazole, balsoxin (el, and.the B-hydroxy- - 
0-phenylethylamide, balsarnide (t) ,  constitutes further evidence for the bio- 
genetic relationship between these types of compounds. The structures and 

comelation of these compounds are presented. 

During a recent taxonomic investigation of the Amyris species of Jamaica, we discovered the nico- 

tinamides (A) and ( Z )  to be co-metabolites of the oxazole ( 2 )  in A. plumieri.' This co-occurrence 

2 
of amide and oxazole lends credence to the ideas of Crow and Hodgkin who suggested a possible 

biogenetic relationship between these two types of compounds. 

Another interesting feature is that the plant, A. plurnieri, is purported to be useful against 

cancer.3 This practice may soon find a serious scientific basis when it is considered that cer 

4 
tain substituted oxazoles show marked mitoinhibitory activity. Recently also, Wehrrneister has 

extended the biological uses of oxazole derivatives by producing tranquilizers, the composition 

of which are based on the dihydroonazole nucleus. 
5 



our investigations on A .  plubieri have not yet yielded further axazoles. However, - A. balsamifera 

has produced a new naturally occurring axazole ( Q )  as well as the amide as an obvious bioge- 

netic precursor of the former. Both compounds were obtained from the benzene extract of the dried 

milled aerial portion of 4. balsamifera. After the usual purification by column and preparative 

thin layer chromatography we isolated the arn~de ($1 which we have named balsarnide as colourless 

prisms, C17HlgN04. m.p. 135-136O, and the oxazole ( Q ) ,  balsoxin, is pale yellow plates, C H NO 
17 15 3' 

m . p .  99-loo0. 

OMe o-a,N&oMe m&oM. 

H 

'I, R = H,OH 

8 

The u.v. spectrum of ($1 showed maxima at 229.5, 275.5 and 283 (log E 4.26, 2.66 and 3.51 respec- 

tively) nm for the aromatic nuclei, while the carbonyl band at 16U3 in the i.r. was reminis- 

cent of the aromatic amides of A. p1umieri.l The p.m.r. spectrum of balsamide clearly showed the 

signals for a benzoyl group as multiplets at 6 7.68 (2H) and 7.34 (3H) respectively. 

A multiplet centered at 6 6.8 (3H) was shown to belong to the 3,4-dimethoxybenzyl moiety by its 

similarity with the signals in the p.m.r. spectrum of 3,4-dimethoxybenzyl alcohol, and its dis- 

agreement with those in the spectra of 2,U-dimethoxybenzyl alcohol and the a,Bdihydroderivative 

of The other signals at d 7.55 (lH, exchanged with D20, NH). 4.82 (lH, dd, J = 8.0 and 

U.0 Hz, H-D), 3.78 (lH, exchanged with D 0, OH), 3.78 (2H. m, H-a), and 3.78 (6H, s, 2x -0CH 2 3 

were confirmed to represent the remainder of the molecule by decoupling experiments. 

The relationship between the hydroxy group and the other groups linking the two aromatic rings was 

confirmed by Jones' oxidation of ($1 to the keto-amide (21, C17H17N04, m . ~ .  150-151". which showed 

the expected i.r., u.v. and p.m.r. spectra, and subsequent transformation of ( 2 )  to the oxazole 

(k) by treatment with phosphorus oxychloride. 6 

The axazole (6) showed u.v. maxima at 255 and 323 (log E 4.02 and 11.39 respectively) nm for a 

2,5-diarylsubstituted oxazole. Its i.r. spectra showed no carbonyl bands but aromatic peaks at 

1603 and 1508 The p.m.r. spectra confirmed the structure ($,I to be a 2,5-disubstituted 

oxazole by showing a multiplet (3H) for H-2' and H-6' of the phenyl ring and H-6" of the catechol 

moiety at d 8.04, and a multiplet (4H) for H-3'. H-4' and H-5' of the phenyl ring and H-2" of the 
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catechol ring at 6 7.33. The oxazole proton, H-4, had its characteristic sharp singlet at 6 7.28, 

while H-5" of the trisubstituted phenyl ring appeared as a well resolved doublet (J = 8 Hz) at 

S 6.87. 

This synthetic oxazole proved to be identical in all respects with the naturally occurring corn- 

pound, balsoxin, - a new natural product. 

The oxazole moiety of balsoxin was easily identified in the benzene extract of A. balsamifera 

because of its striking fluorescence on the chromaplate under long wavelength ultraviolet light. 

This behavior is not surprising in view of the fact that 2,s-diaryloaazoles have been found to 

possess among the best scintillation characteristics of all compo~nds.~ In fact it was this prop- 

erty of fluorescence which prompted the isolation of the first naturally occurring oxazold, annu- 

loline,G'8 from Lollurn multiflorum (annual rye grass), the seedlings of which are morphologically 

indistinguishable from those of Lolium perenne. Seedlings of the two plants could only be differ- 

entiated by subjecting the roots to long wavelength ultraviolet light, when the roots of &. &- 

florum fluoresced brightly. - 

Oxazoles are rare as natural products. Thus the of Jamaica is outstanding in the ability 

of this genus to produce oxazoles as well as to provide a crucial link in the biogenetic relation- 

ship between 8-phenylethylamides and oxazoles in nature. In addition, a closer look at the meta- 

bolite, balsamide, shows that it is a simple derivative of noradrenaline which is well establ~shed 

as a neurotransmitter substance. This interesting area of biological activity is yet to be exam- 

ined 
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