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Abstract-An earlier phytochemical survey of the flavonoid content of heartwoods and barks of Acacia species 
is extended to a much wider range distributed throughout the Australian continent, and representing most sec- 
tions and subsections of the genus. Flavonoids with pyrogallol (7,8-hydroxy) A-ring nuclei almost exclusively 
populate the heartwoods of most species constituting subsections of the Plurinerves and Juliflorae, while resor- 
cinol (7-hydroxy) A-ring analogues are similarly represented under the Brunioideae, Uninerves-subsection 
Racemosae and the Botryocephaleae. Individual representation of both hydroxylation patterns, or their mixtures 
in heartwoods. are present amongst the Continuae. and under many subsections of the Pungentes, Calamiformes 
and Uninerves. A small group. A. prucr(Continuae), A. carnei (Pungentes)and A. crortrbei (Uninerves) show close 
chemical relationships, being sharply differentiated by the peltogynoid content of their purple heartwoods. This 
renders them unique amongst the Mimosaceae. Evolutionary trends amongst taxa are discussed on the basis 
of morphological and chemical correlations. 

INTRODUCTION 

TINDALE and Roux,’ in the first extensive chemical study of the heartwoods and barks of 
Acacia species native to Australia, showed a basic subdivision of heartwood flavonoids 
into four groups, depending on variations in their phenolic hydroxyl pattern. Thus, 
amongst heartwood flavonoids, the pair 7,3’,4’-trihydroxy and 7,4’-dihydroxy were usually 

associated and accompanied by related (7,3’,4’,5’-tetrahydroxy) or identical (7,3’,4’-trihyd- 
roxy) analogues in the barks. This situation contrasted with similar B-ring variation in the 
pair 7,8,3’,4’-tetrahydroxy and 7,8,4’-trihydroxy, whose analogues often existed indepen- 
dently in heartwoods, and were absent from their associated barks. 

Subsequently variations, representing selective 0-methylation of these substitution pat- 
terns, were demonstrated by du Preez and Roux’ and by Drewes and Isley3 through isola- 
tion of 8-O-methylflavan-3,4-diols from A. cultvijirmis and 3-0-methylflavonols from A. 
mearnsii respectively. Clark-Lewis and Porter4 recently confirmed their wider distribution 
in Australian Acacia species. 

’ TINDALE, M. D. and Roux, D. G. (1969) Phyfochemistry 8, 1713. 
’ LIU PREEZ. I. C. and Roux. D. G. (1970) J. Chew. Sot. C, 1800. 
3 DKI w! s, S. E. and ISLEY, A. H. (1969) Phytochernistry 8, 1039. 
a CLAKL-LI WIS. J. W. and PORTKK. L. J. (1972) ilu.stru/im J. Cham 25, 1943 
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Chemotaxonomic inferences drawn from our previous study,’ and recently extended to 
include a small number of newly-examined species from the arid zones of Australia,” arc 
presently re-examined for some 400 ilccrcia species, of which about 275 show clearly-de- 
fined heartwood content. 

Our extended assessment of the distribution of hydroxylation patterns of flavonoids 
from the heartwoods of ACLIC~LI spp. mostly endemic to Australia (Table 1) suggests that 
chemical differentiation should be sought mainly between analogues of the pairs mollisa- 
cacidin (1, R=H) (7.3’.4’-trihydroxy) and guibourtacacidin (2, R=H) (7,4’-dihydroxy) on the 
one hand. and melacacidin (1, R=OH) (7,8,3’.4’-tetrahydroxy) and teracacidin (2. R=OH) 
(7.X.4’-trihydroxy) on the other. This follows from the invariable association of the minor 
7,4’-dihydroxy pattern, where present, with the predominant 7.3’,4’-trihydroxy analogues 
in the same heartwoods. Similar association of the minor 7X4’-trihydroxy group with the 
equally predominant 7,8.3’,4’-tetrahydroxy group is less frequent. but their individual 
occurrence in heartwoods of species falling under identical subsections and sections of the 
genus. apparently affords similar support. 
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TABLE I. (conrimed) 

Section 
Subsectmn 

Species 
Flavonold 

pattern 

(vi) Racemosae 

A. “duwa 
A. “mom” 
A. “rg,vophyila 
A. huncroftil 
A. harrinyronrnsis 
A. hecklm 
A hmhw 
A. hoormmii 
A. hrwhyhoir I’” 
A. huxyoiiu 
A. caes~~lla 
A. chalkrri 
A. chrysrll” 
A. clunies-rossiar 
A. cuirriformis 
A. cultriformis 

x. A. ‘l<wo~” 
A. decor” 

1.3’,4 
7.3,.4 
7.3’,4 
7.2’.4 
7,3’.4 
7.3’.4 
7,3’,4 
lJ.4 
7.3’,4 
7.3’,4’ , +  7,4’) 
1.3’.4 
1,3’.4 
7,3’,4 
7.3’,4 
7,3’,4 , +  8.OMe) 
7,3’,4 +  8.OMe 

7,3’,4’ 
A. difformis 
A.f”fC”t” 
A. falciformis 
A.fimhriata 
A.,Rocktonme 
A. gilfii 
A. giadriformis 
A. hakroides 
A. h”m,lronian” 
A. jucunda 
A. kettlm~rlliae 
A. kyheuwnsi:, 
A. linearifoli” 
A. iinfolio 
A. l”C”.,II 
A ,,i”h<,ll”<, 
A. mcgiilicr”?t 
.A. nich,ron” 
A. n,c,nmmna 
A. microhotrya 
A. nmfooiia 
A. norohili., 
A. obliyuinrruio 
A. ohtumt” 

7.3’,4 
7,3’,4 
7,3’.4 
7,3’,4 
7,3’,‘v +  7,4 
7,3’,4 
7,3’,4 
7.3’.4 
7.3’,4 
7,3’,4 
7.3’,4 
7J.4 
7,3’.4 
7,3’.4’ +  7,4’ 
7.3’,4 
7.3’.4 +  7.4’ 
7.3’.4’ +  7.4 
7.3’.4 
7,3’.4 
7.3’,4 

7,3’,4 
7,3’,4 
7.3’.4’ , + 7,4’) 
7.3,.4 

A. pennvirroi~ 
A. sp. no”. aR 

pmnintwir 

7,3’,4, , + 7.4’) 
7.3’.4 

7.Y.4 
7.3’.4 

7.3’.4 

7,) ,4 
7.3’,4 

7.3’,4’ 
7.3’,4 
7,3’,4 
7,3’.4 
7.3’.4 
7.3’,4 
7,3’.4 
7X.4’ 

7.8,3’,4’ 

7,8,3’,4 
7.8.3’.4’ 
7.83.4 

7.8.3X , + 7,3’,4’) 
7,X.3’,4 

A. arg)rodrudron 
A. calcicola 
A. cambagel 

A. can” 
A. coriac~a 
A. grorginac 
A.farinos” 
A. homalophylla 
A. loden 
A. ovwaldit 

A pwrdola 
A. sersiltcr~pr 
A. .srenoph~li” 

A u wdul” 
(VI) Nervosee 

A. cor,iplo~~uro 
A. crc1op.t 
.A. eYcclw 
A. hiarewnr 

A,‘ha~poph.vll” 
A. irnhlnu 
A irlophyllu 

A ducvydiotdra 
A irprophlvhn 
A. lrmbor” 

7.8.7 .4 (+ 7.3 .4 , 

7.W.4’ (+ 7?.3 .4’) 
7.R.3’.4’ , + 7X.4’) 

7,3’,4’ + 7,8,3’,4 

7,8.3’,4 
7.3’.4 

7,8.3’,4 

7,8.3’.4 + 8.OMe 
7,8,3’,4 
7,8,3’,4 

7,8,3’,4 (+8-OMe) 
7,8,3’,4 
7.8,3’,4 

7,8.3’,& ( + 8.OMe) 
7.8.3’.4 
7,8,3’,4 
7,8,3’,4 

7,8,3’,4’ ,+7,8,4 
+ &OMe) 

7,8,3’.4’ , + 7.3’4’) 
7.8,3’.4 
7,8,3’,4 +7,3,.4 
7.8,3’.4 
7,8,3’,4 

7.8.3’,4 
7.8.3’.4’ 

7.8.3’.4 

7.W.4 (+ X-OMe) 

7.8.3’,4, +7,8,4 
+ 8.OMe) 

7.X.3,.4’ 

7,8,3’.4’ (+ 8.OMe) 
7.8X.4 
7,x.3,.4 
7.8X.4 

7w.4 
7.8,3’,4’ 
7.8X.4 (+ 8.OMe) 
7.8.3’.4’ + 8.OMe 
7.8.3’.4 , + 8-OMe) 

7,8,3’,4 
7x.4 
7.3’.4 
7.8.3’.4’ , + 7,3’,4 

+ 8-OMe) 
7,8,3’,6 , + 7.8.4’) 

7.3’,< (+7,8.3’,4’) 
7,3’,4 

7.8,3’,& (+8-OMe) 

7.W.q , + 7.8,4’) 
7.X.3’+ , + 7.8,4 

+ 8.OMe) 

7.8.4 
7,8.3’,4 
7.8.3’.4’ + 7,3’,4 
7.8S.4 
7.8.3’,4 
7,8.3’.4 
7.8.4 ,+8-OMel 
7.8.3’.4 + X-OMe 
7.X.4’ 
7.8.3’.4 



7.1.3 .J (i i.i.4 , 
7 4.3 .4 

* 7.1.4 -71 
7.h l’.i 

7 8..3 .4 

7.x T.4’ , +X-O,Mcl 

7 x.3 .4 + 7.8.4 

I + 7 I’.4 + 7.4 ) 

7.h.x .4 

7.h .I 4 i x-OMC 
:x i ., I :.R.4’ 
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TABLE I. (cmtinurd) 

Sectml 
Subsection 

Species 
Flavonoid 

pattern 

Scctml 
Subsection 

Spcc1sr 

73.4 
7,3.4 

7,3’,4 
7.3’,4’ 
7T.4 
7,3’.4 

Pulchellae 
A. insmcurpu ssp. 

ILdJCUrpU 

A meguc~p’flaln 
Gummiferae 

A. calc~uera 

7,8,3’,4 

7J.4 

7.3’,4’ 
9. ,;orv, 7.3,,4 A.fornr”swu 7,3’,4 
4 fPl.iWW/l\ 7.3’.4’, +7.4’l A farnesia,w 7.8.4 

7,3’.4 
A pulltdifoiia 
A. suhrrosu 

7,3’,4’ 
7.3’.4 

Arranged according to a slightly adapted form of the classification of Maiden and Betche’ (1916) which is 
a later modification of Bentham’? scheme (1864). Hydroxylation patterns in parentheses are those which occur 
occasionally, but which are not representative of all samples. 

The 8-O-methyl ethers of melacacidin and teracacidin (1, 2, R=OMe) almost invariably 
accompany both these flavonoid species (1, 2, R=OH) (Table 1). Exceptions do, however, 
exist, as exemplified by their association with mollisacacidin (1, R=H) and guibourtacaci- 
din (2, R=H) in A. c~ltriformis.~ The foregoing, nevertheless, suggests that 0-methylation 
represents the final step in the biogenesis of 8-O-methyl ethers, and that their presence or 
absence is unlikely to be of taxonomic significance. Similar deduction seems possible from 
perusal of Table 1. 

The most significant recent advance in the chemistry of components of Acacia heart- 
woods has been the isolation of peltogynoids (Table 2,3-7), 5-hydroxypeltogynoids (8,9) as 
well as their Aavonoid analogues (10-15) from the heartwoods of three species, A. peuce, 
A. carnei and A. crombei by Brandt, Ferreira and Roux.‘-~~ The above groups are repre- 
sented by the predominant components (+ )-2,3-trans-3,4-trans- and (+ t2,3- 
rrans-3,4-cis-peltogynols (3,4), ( - t2,3-cis-3,4-ci+peltogynol(5), ( + t2,3-trans-peltogynone 
(6) and its chalcone analogue (7),9 (-)- crombenin (8), a new type of peltogynoid having 
also the unusual 5-hydroxylation8 and (+)-crombeone (9) a 5-hydroxypeltogynone.’ The 
most notable amongst the flavonoid analogues (10-15) is optically active (+)-3-O-methyl- 
fustin (12). The peltogynoids 5, 7-9 and the optically active flavonoid 12 represent novel 
compounds. The predominant peltogynols (3, 4), and also fisetin (13) are alone common 

5 MAIDEN, J. H. and B~TCHE, E. (1916) A Censusof Nrw South W&s Plants, p. 89, Government Printer, Sydney 
’ BENTHAM. G. and MUELLER, F. (1864) Floru Australiensis, p. 301. Love11 Reeve, London. 
’ BRANDT, E. V.. FERREIRA, D. and Roux, D. G. (1971) C~WI. COWWI. 116. 
’ BRANDT, E. V., FERREIRA, D. and Roux, D. G. (1972) J.C.S. Chem. Comntun. 392. 
9 BRANDT, E. V., FERREIRA, D. and Roux, D. G. unpublished work. 



to all three species. The remaining peltogynoids and flavonoids have a more limited distri- 
bution, but are nevertheless often very prominent components. e.g. crombeone (9) in both 
A. uomhei and A. crm?cG. 

, bti 

13) OH 

OH 

HO 

0 

16) 

J 

OH 

(10) 

yH 

.+ OH 
r-’ 

011 

Ilk?) 

PH 

0 

(131 
OH 

Variations between species as exemplified in Tables 1 and 2. even if broadly interpreted. 
must be considered in relation to significant variations within species as previously demon- 
strated for cl. c~rltr~j~~r~~i.s.~ Thus A. t(~t/.agonoph),lltr exhibits the presence of mollisacacidin 
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(1, R=H) in six specimens, but is accompanied by high concentrations of guibourtacacidins 
(2, R=H) in five others; by high concentrations of S-O-methyl ethers in one, and by a com- 
bination of these variations in three. From the total of seventeen specimens of A. tetragono- 
phylla examined, two gave “anomalous” hydroxylation patterns 7,8,4’ and 7,4’; 7,8,3’,4’ and 
8-OMe compared with those cited above. Such variability was, however, relatively rare 
(A. sulicina and A. leptostuchya are other examples), contrasting with many instances, e.g. 
A. burkittii (7 specimens), A. coriacea (10) and A. monticolu (8) where consistent results 
were obtained from all specimens of many different origins. 

Chemotaxonomic Correlations 

Arbitrary subdivision of species on a chemical basis into two main groups as suggested 
above, namely mollisacacidin (1, R = H) + guibourtacacidin (2, R = H) series (7,3’,4’-trihyd- 
roxy + 7.4’-dihydroxy analogues) and melacacidin (1, R=OH) + teracacidin (2, R=OH) 
series(7,8,3’,4’-tetrahydroxy + 7,8,4’-trihydroxy series), permits the following observations. 

Melacacidin + teracacidin analogues populate almost exclusively the heartwoods of 
species under Section VII, Plurinerves [i.e. Subsections: (iii) Brevifoliae, (iv) Oligoneurae, 
(v) Microneurae and (vi) Nervosae] and under Section VIII, Juliflorae [i.e. Subsections: 
(i) Continuae, (iii) Rigidulae, (iv) Tetramerae, (v) Stenophyllae, (vi) Falcatae and (vii) Dimi- 
diatae] (see Table 1). A number of exceptions are represented amongst the above, namely 
under Plurinerves, Subsection (vii) Dimidiatae, where the main chemical subdivisions are 
both represented individually in species or mixed; and under the Juliflorae, Subsections 
(v) Stenophyllae and (vi) Falcatae where mollisacacidin occasionally accompanies melaca- 
cidin. 

Mollisacacidin-guibourtacacidin analogues on the other hand are distributed almost 
exclusively under the Botryocephaleae as shown before; ’ in the rather limited number of 
Brunioideae examined and perhaps somewhat surprisingly under a single Subsection, (vi) 
Racemosae of the Uninerves, with the notable exception of the differentiated A. salicina-A. 
grafJianu-A. jirumentacea groups (see Table 1). Isolated occurrence of mollisacacidin in a 
single species. A. dorothea under the Juliflorae, (vii) Uninerves is notable, but requires con- 
formation. Amongst the otherwise uniformly mollisacacidin-containing Racemosae (52 
species examined), the teracacidin-containing heartwood of A. pruinocarpa (3 specimens 
examined) and A. ensifolia (1 specimen examined) drew attention to the anomalous pos- 
ition of these species in the Uninerves Racemosae. On chemical and morphological 
grounds both taxa should be placed in the Uninerves Angustifoliae next to A. uictoriue 
which has the same type of false racemose inflorescences as well as similar broad, flat, thin 
legumes with almost orbicular, horizontally placed seeds. These two species may provide 
a link with the differentiated groups of A. salicinu, A. grujianu and A. frumentacea pre- 
sently placed with the Racemosae, although with predominantly melacacidin content (see 
Table 1). 

A third category of heartwood composition is represented by the “admixed” group of 
mollisacacidin (7,3’,4’-trihydroxy)-melacacidin (7,8,3’,4’-tetrahydroxy) and their associated 
guibourtinidin (7,4’-dihydroxy) and teracacidin (7,8,4’-trihydroxy) analogues. Species 
which reflect such “admixtures” are mainly grouped under the Sections: II Continuae, III 
Pungentes [Subsections: (ii) Plurinerves and (iii) Uninerves], IV Calamiformes [Subsec- 
tions: (ii) Plurinerves and (iii) Uninerves] and VI Uninerves [Subsections: (iii) Triangu- 
lares, (iv) Brevifoliae and (v) Angustifoliae]. The A. salicina-A. grqfiuna-A. ,frumentuceu 



groups classed under the Racemosae, show slight evidence of being a “mixed” group, but 
with emphasis on melacacidin as common denominator. and also as the main heartwood 
component of constituent species. The remaining Sections of the genus ~kuc~itr. namely 
Puchellae and Gumniferae (two and four species respectively of each) show evidence of 
representing “mixed” groups of species. 

The distribution of peltogynoids, at present confined to three species, -21. /XJIICC’. .q. cr77xcG 

and A. c~ron~hci (Table 2), as members of a large genus of the Mimosaccae, is unusual. also 

since compounds of this class have hitherto been regarded as restricted to the heartwoods 
of 3 number of species of ihc C;iesalpiniaccac. namely I’c~lro~jj’/~c~ 1”tt’l~l7!,t.,tc.tr,‘rlirr. I’) ’ A P. 

p1hCww2.s. 
l(l.12 p, 2‘t,t7(),sL,. 10. I 2 

Tlcrc~ll!~lohifr/n L’c/‘I’If(‘o<sL/t77, ’ ‘l” 3 C~,10~‘l1o,s~~L~/~t7711/771170~JLl77~’. I ’ ” 1 

C;otttiiot~rllctc~i.s t77crryit7crtcr 7 ’ and ni,slt’tttottLtttlhlt.s h~~ttth~ttttir~tt~t~.’ ’ Pcltop~ nols (3. 4). which 
represent the maJor components common to all three .~IcLK?c/ species (Scheme 2 1. arc struc- 
turally related to mollisacacidin (1, R=H). Indeed. one of these. J. c~rottflwi. contains 

(+ )-Xi-rt.mtI.s-3.4-cis-mollisacacidin (10). and all contain hcart\l,ood tlabonoids (I@ 15) 
based on the phenolic 7.1’,4’-trihydroxyl pattern 21s reprcscnted be mollisacacidin. The pel- 
togynoids cromhcnin (8) and crombconc (9) are similarI! related‘~” to the associated 
dihydroflavonol ( + )-taxifolin (15). in all possessing a ?.5.7.3’.4’-h4ciro\\ilation pattern: the 
5-OH group is otherwise rare in .~LYKI’N Aavonoids. Parallel associations of peltogynoids 

and flavonoids exist amongst the Caesalpiniaceae. 
Accordingly the presumed ability of enzymic systems to claboratc conventional fla- 

vonoid compounds by the introduction of the equivalent of a methqlcne group during D- 
ring cyclization, might be regarded as an “advanced” characteristic related to that pre- 
viously found amongst closely rclatcd genera (Colophospc~~ttrlrttt under subfamily Caesal- 
pinoideae Group 4. Gottt7iot.rhtrc,is, Pdto<g~w and 7‘t,ctc,lt~,/ohittttt under suhfamil! <‘acsal- 

pinoidcac Group 2 and Disff~tttottrrtttltIrs under Goup I )“‘.f- of the Cnesaly7iniace:Ic. HOLY- 
ever. one point of distinction persists, considering that in the heartLi,oods of a11 the above 
genera of the Caesalpiniaceac D-ring formation leads to two alternative B-ring substitu- 
tion patterns, represented by, the analogucs of the peltogynols (I -3) and those nf the 
mopanols(16),1 1.“.14.” ivhilc in the single genus of the Mimosaccac onl! anvlog~~cs of the 

former type (1-~3) are represented. The ‘above chemical relationships might in time assist 
in elucidating problems of phylogeny and taxonomy \vhich undoubtedly exist amongst the 
Lcguminales (see Ref. 16). 

pp 

OH 
(16) 

While the chemistry of the three peltogynoid-containing kac~itr heartwoods suggests 
their close mutual relationship, these species are located under separate Sections of the 
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genus, namely II Continuae (A. peuce), III Pungentes, (iii) Uninerves (A. carnei) and VI 
Uninerves, (v) Angustifoliae (A. crombei). However, this observation could be regarded as 
being partly in line with the established distribution of the proposed basis of chemical sub- 
division (7,3’,4’-trihydroxy and 7,8,3’,4’-tetrahydroxy) throughout many Sections of the 
Acacia. It should be noted, however, that the peltogynoids lack an 8-hydroxy group which 
predominates in other species in the sub-divisions in which they occur. 

The absence of the 5-hydroxyl group characterizes almost all flavonoid analogues pres- 
ent in the heartwoods of the Acacia, but is also generally characteristic of the Legumino- 
sae.18 According to current theory based on acetate (or malonate) synthesis of the 
phloroglucinol A-ring, the universal flavonoid precursor carries an oxygen substituent in 
the 5-position, and this is presumably removed during the final stages of biosynthesis.18 

The presence of resorcinol-type %deoxyflavonoids, as represented by mollisacacidin and 

guibourtacacidin (1,2, R=H) and their analogues in Acacia species, thus represents a loss 
mutation in evolution.” The presumption that subsequent 8-hydroxylation or 8-methoxy- 
lation to form melacacidin and teracacidin analogues (1, 2, R=OH) represents further evo- 
lutionary change amongst Acaciu, leads to the following considerations. 

&innate species. The Botryocephaleae, a group of 32 Eastern Australian species with 
bipinnate leaves developing no phyllodes and round inflorescences, are the most primitive 

both morphologically and chemically. Of the 29 species examined, all contain mollisacaci- 
din (1, R=H) and its analogues, and in 2 taxa guibourtacacidin (2, R=H) is al’s0 present. 
No members of the Botryocephaleae are native to Western Australia, but are concentrated 
in New South Wales, South-Eastern Queensland, Victoria, Tasmania and to a lesser extent 
in South Australia. The centre of distribution appears to be New South Wales which has 
the largest number of species. 

In the Pulchellae, which is almost confined to Western Australia and is especially com- 
mon in the South-West, both mollisacacidin (I, R=H) and melacacidin (1, R=OH) are pres- 
ent, but insufficient species have been examined to enable reliable conclusions. The Pul- 
chellae may have been derived from the Botryocephaleae. The inflorescences in most spe- 
cies are round, but in a few species spicate. However, except in one species, no phyllodes 
are formed, the bipinnate foliage persisting throughout the life of the plant. 

In the Gummiferae four species have mollisacacidin but there is one record of teracaci- 
din in A.furnesiunu. Here it would be desirable to examine more material. 

Phyllodinous species. The Brunioideae are considered primitive as they belong to the 
mollisacacidin series (1, R=H), but more should be examined for confirmation of this state- 
ment. In the Calarniformes and Pungentes both mollisacacidin (1, R=H) and melacacidin 
(1, R=OH) are recorded, but insufficient species have been studied. Teracacidin (2, R=OH) 
is present in one species of the Pungentes (iii) Uninerves and peltogynol(3) and its analo- 
gues in another. Only two species of the Continuae have been studied, one with peltogynol 
(3) and the other with melacacidin (1, R=OH). 

The group of 55 species of the Uninerves (vi) Racemosae is considered to be primitive 
as all species belong to the mollisacacidin (1, .R=H) series and bipinnate foliage persists 
with the foliage in the mature trees or shrubs of a few species. They were probably derived 

” HARBORNE, J. B. (1971) in Ch~~~~tcruon~n~~ of‘ I/W Lq~n~i~~o,w~ (HAKWKN~. J. B.. BOULTER. D. and TURNER, 
B. L.. eds.). p. 43. Academic Press. New York. 



from the Botryoccphaleae. All except five of these species are native to Eastern Australia. 
which probably represents the centre of origin of the Australian species of ilccrc?a. Under 
the Uninerves (vi) Racemosae is also a group of 9 species native to Western Australia and 
the inland regions of Australia recording melacacidin (1. R=OH) and melacacidi~~~mollisa- 

cacidin. These spccics in the ‘-1. .str/ic~if~r~~ A. J~~~!~;~~LIIIcI A. fi.lrilfc~rltlrc,etr groups are consi- 

dered to be more advanced. In the Subsections (ii) Armatae. (iii) Triangulares. (iv) Brevifo- 
liac and (v) Angustifoliae of the Unincrves both melacacidin (1. R=OH) and mollisacacidin 
(1, R=I-I) as wzll as melacacidin~ inollisacncidin, teracacidin (2. R=OH) and peltogynol (3) 
ha\;e been recorded. 

Thirty-four species of the Plurinerves [(iii) Brcvifoliae. (iv) Oligoneurac, (v) Microneurae 
and (vi) Ncrvosac] belong to the mclacacidin (1. R=OH) series. mollisncacidin being only 
recorded in ‘4. tr~~n.sl~rc.rr~.s. In the Plurincrves (vii) Dimidiatae both mollisacacidin (1. R=H) 
and melacacidin (1. R=H) are recorded. The Plurinerves are considered to be more 
advanced chemically (increased emphasis on &hydroxylation) and also morphologically 
than the Ilnincrvcs. 
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The Juliflorac are regarded as the most highly evolved both morphoiogically and chemi- 
cally. They are characterized b) phyllodcs. and are the only Australian group of species 
with spike-like inflorescenccs. except a few members of the Pulchellae. A fairly high per- 
centagc of the taxa, except in the Subsection (iv) Tctramerae. are native to tropical North- 
ern Australia. Either mclacacidin (1. R=OH) or teracacidin (2. R=OH) is recorded in the 
80 species examined. Complex chemical associations such as melacacidin mollisacacidin~~ 
teracacidin~guibourtacacidin or mclacacidin- tcracacidin are represented in single heart- 
woods especially in tropical species. In Subsection (vii) Uninerves ,4. rlo~otllc~~/ has mollisa- 
cacidin + guibourtacacidin. this species having some morphological similarit), with the 
Uninerves (vi) Raccmosac especially the I-nerved flattened phyllodcs which resemble those 
of A. &irla. The inforssccnces of .4. r/oroth~~~~ are. however. vcr) shortly spicatc but not 
orbicular as in the IJninerLes (vi) Raccmosae. although chemical similarities apparently 
underlie the above individual morphological aftinity. The most likely ph>letic lines within 

the genus .-lc~r(~icc bascci on the abo\:c information arc summarized in Fig. I. 
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EXPERIMENTAL 

Materials. Voucher specimens of all specimens examined are kept in the National Herbarium NSW. Voucher 
numbers can be had on request to either author. 

Examination and yenerution of anthocganidins ,fiom heartwood exttucts. Chromatographic methods for the 
extraction and identification of components were those described previously.’ The &O-methyl ethers of mollisa- 
cacidin and teracacidin were recognized by this high R, values in a 3 N HCI-907; (w/w) formic acid (1: 1, v/v) 
mixture.’ The 3-O-methyl derivatives of flavonols lacking a 5-OH group were recognized by their blue fluore- 
sence under UV light.3,4 and by their position of 2-way chromatograms relative to the brilliantly yellow-green 
Ruorescing related Aavonols (lacking a S-OH group). including their partial mobility in 2”,, AcOH. 

Ackllowlrdyrnzents-Samples were mainly collected by Mr. D. F. Blaxell. Dr. B. G. Briggs. Mr. R. Coveny, 
Mr. P. Hind, Mr. S. Jacobs, Dr. L. A. S. Johnson, Mr. D. J. McGillivray, Mrs. J. C. De Nardi, Mr. J. Pickard, 
Mr. A. Rodd, Mrs. J. Thompson, Dr. M. D. Tindale and Dr. J. W. Vickery of the Royal Botanic Gardens, Sydney, 
N.S.W., Australia; Associate Professor R. C. Carolin and the late Mr. J. R. Grieve of the Botany Dept., University 
of Sydney, N.S.W.; Miss J. Lanyon and Mr. B. Lane of the Forestry Commission of New South Wales; Messrs. 
D. Boyland and L. Pedley of the Queensland Herbarium, Brisbane: Mr. A. B. Court of the National Herbarium 
of Victoria, Melbourne; Messrs. N. Byrnes, P. K. Latz. J. R. Maconochie. J. Must. D. J. Nelson and S. Parker 
of the Northern Territory Administration; Mr. M. G. Brooker, Dr. J. H. Leigh, Dr. R. Millington, Mr. W. E. 
Mulham and Mr. D. J. Wimbush of the C.S.I.R.O.; Messrs. K. Boto and R. L. Correll of the James Cook Univer- 
sity, Townsville, Queensland; Mrs. E. M. Bennett and Mr. B. R. Maslin of the Western Australian Herbarium. 
Perth; Miss E. M. Canning of the Botanic Gardens, Canberra. A.C.T. Our special thanks are due to Dr. I. V. 
Newman and Messrs. B. Copley, C. H. Gittins, F. Lullfitz and F. Turvey. all of whom collected large numbers 
of wood samples in remote parts of Australia. In addition we wish to thank the following collectors who obtained 
specimens at our request: Dr. D. H. Ashton, Messrs. C. 0. Boyd, H. Brownlie. A. Cameron. J. L. Charley, R. 
Duggan, J. M. Hopkinson, I. B. Jamieson, A. L. Mitchell, K. Newbey, B. Severne, J. T. Waterhouse. G. J. White 
and D. G. Wilson. We also express our appreciation to the Department of Agriculture, New South Wales, which 
enabled Dr. Tindale to do extensive field work in Western Australia, South Australia. Victoria. Queensland and 
New South Wales as well as to the C.S.I.R. of South Africa for providing the transport costs for the trip to the 
Murchison River. Western Australia. Dr. D. Churchill. Director of the Royal Botanic Gardens, Melbourne, Dr. 
Hj. Eichler. Curator, State Herbarium of Adelaide, Mr. S. L. Everist. Director, Queensland Herbarium, Brisbane 
and Mr. R. D. Royce, Curator, Western Australian Herbarium, Perth, provided generous facilities and transport 
during Dr. Tindale’s visits. 
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