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Abstract-The seeds of Lomatia ferruginea (Cav.) R.Br contain valdivione (2-hydroxy-3,3’-bi- 1 ,Cnaph- 
thoquinonyl), lawsone and 3,3’-bi-lawsone present as sodium and calcium salts. No quinones were found 
in the seeds of L. hirsuta and L. dentata. 

Hooker [l] reported that the naphthoquinone 
lomatiol occurred in the seeds of several Austra- 
lian Lomatiu spp. (Proteaceae) but not in the seeds 
of three South American spp. We recently con- 
firmed [2] these observations with respect to the 
Australian seeds and found that juglone was also 
present in three species. We now confirm the 
absence of lomatiol from the Chilean spp. and 
report the presence of new quinones in L. ferru- 

ginea. 

The seeds of L. hirsuta were grey and completely 
devoid of extractable colour. Some orange-brown 
pigment could be removed from the seeds of L. 

dent&a with hot aqueous ethanol but it was not 
quinonoid. However, quinones were found in the 
seeds of L.,firruginea but, surprisingly, both loma- 
tiol and juglone were absent. The red material 

* The seeds were collected in Valdivia province, Chile. 
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extracted with chloroform was water-soluble 
although it was neither a glycoside nor an O-sul- 
phate. Metal analysis (DC arc spectrography) 
showed that the pigments were mainly sodium 
(and a little calcium) salts, and after adjustment to 
pH 4 the free pigments could be transferred to 
chloroform, and separated into two components 
by PLC. 

The main pigment, valdivione,” C2,H i005, 
gave a red solution (i.,,, 478 nm) in aqueous 
sodium bicarbonate which changed to pale yellow 
on addition of dithionite. Both the UV and IR 
spectra showed a strong resemblance to those of 
lawsone (1) (see Experimental) as did the NMR 
spectrum which comprised two multiplets at 6 8.11 
and 7.75 and a singlet at 6 7.06 (ArIJ:QH = 8:l). 
These facts suggested structure (2) for valdivione 
which was supported by the MS. In addition to 
characteristic losses of CO and . CHO giving peaks 
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at H?/:CJ 300 (M). 302. 274, 246. 2 1X. 190 and 189. and 
intense ions at U:C 105. 104. 77 and 76 expected 
from the individual raphthoquinone moieties [I-i]? 
a significant peak at UI,‘C 32X (25’:;). M-2) was fol- 
lowed bj the sequence ~H/C 300, 272. 244. 216. 188 
and 1 S7, giving a “doublet” appearance to the 
spectrum. We attribute the peak at /ICC 328 to the 
radical-ion of (3) as the fragmentation pattern dc- 
rived from it was virtually identical with the spec- 
trum of the diquinone (3) 141. 

Finally structure (2) was confirmed by synthesis. 
Oxidation of 2,2’-bi-1.4-naphthoquinonyl with 
sodium pcrboratc gave a small amount of the 
monohydroxy quinone (2) the major product 
being the dihydroxy analogue (4). Presumably 
both compounds were formed by hydrolysis of the 
intermediate epoxides [S]. 

The minor component of the pigment mixture 
from the,fGr~rlr~/i/za~ seeds was identical with 3,3’-bi- 
lawsone (4). and a trace of lawsone (1) was found 
in the mother liquors of (2). 

The biogenesis of valdivione is intriguing. Law- 
sonc (I) cm be oxidatively dimerised to (4) in uittv 

[6]. and as this occurs merely by exposing a solu- 
tion to light [4]. the bi-lawsone we found in L.,fi~j.- 
t~uyitwa could be an artefact. Selective reduction of 
(4) (regarded as an cnolised /I-diketone) to (2) can 
bc envisaged. Alternatively (2) could arise by 
phenolic coupling of a precursor [7] of (I) followed 
by selective oxidation. 

poratwn gave an orange solid (IO mg). Afwr rcmowl of (3) (K, 
0.04) b\ TLC ri~/ci![ ww (2) (K, 0.3) crvstaitizcd from (‘,,H,. 

314(4.5). 302( 1.5). NO (131 200 l.3_,. 38 (3.5)~ 274 (51. 27: (5.5). 
346 (Y), 243 (2.5). 718 (51. 216 14.5). 1100 (5.51. 190 14.51. t.8’) (101. 

ography (SiO,) in C.Hc‘I, ,ntJ \(ai-iin: n;aterlctl ~0~7 p), vatdi- 
vionc ( 100 mg. X”,,) and hi-tan sow. mp _XO 2X I (JO0 mg. i?“,,). 
Valdivlone was further purified h! TLC in ~‘HCI, McOH 

(IY: I ). and cl-)staltixd from <‘,,I+,, hc~nc as orxngc needles. 
mp 192 19.1 (Found: c‘.7iG: H. x.4”,,. (‘,,,H,,,O, rtxluirc\ C‘. 


