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Abstract-The cyanogenlc glycoslde, proacactpetalm, IS reported from Acacta puchyphloza (Acacza subgenus Acacza) 
Thzs represents the first record of a glycoszde wzth an alzphatzc aglycone from a speczes of Acacza zndzgenous to 
Australia Thzs finding reinforces the taxonomzc dzstmctzons between subgenus Acacza and subgenus Phyllodzneae 

INTRODUCTION 

The genus Acacza comprises about 1100-1200 species 
dzstrzbuted m all continents, except Europe and 
Antarctica, prznczpally zn regzons where the rainfall zs 
markedly seasonal or low A review of Acacza contamzng 
chapters on classzlicatzon, phylogeny, ecology, uses and 
bzologzcal inter-relatzonshzps was publzshed recently by 
New [l] 

As presently recogmzed, Acacza comprzses three sub- 
genera, vzz Acacza, Aculezjkrum and Phyllodzneae In 
recent years there have been suggestzons that these 
subgenera may be treated as two [2] or three [3,4] dzstznct 
genera but, as yet, the new generzc groupings have not 
been formally published In the past, a number of different 
znfragenetlc classlficatzons have been proposed for Acacia 
and Sezgler and Conn [S] have summartzed the most 
important of these The most recent classzficatzon zs that of 
Pedley [6] and zs the one we have adopted here It should 
be noted that the subgenerzc name Heterophyllum which 
was used by Pedley [6] and Sezgler and Conn [5] must be 
replaced by the earlier name Phyllodzneae [7, 81 

Acacia pachyphloza W V Fztzg occurs zn subgenus 
Acacia, which zs a group of world-wide dzstrzbutzon 
(Fzg 1 of ref [7]) In Australia the subgenus 1s represented 
by about nzne species * [9] and these occur zn the northern 
tropzcal/subtropzcal parts of the continent (Fzg 14 of ref 
[7]) Acacza pachyphloza occurs zn Western Australia and 
Northern Terrztory [lo] It grows to a tree about 10 m tall 
and has pendulous branchlets and a strazght trunk with a 
thick, corky bark Its bzpznnate leaves are 2-SJugate and 
they sometimes have at their base a pazr of short (to 5 mm 
long) spznescent stzpules The flower-heads are globular 
and whzte (but on aging, yellow) and the seeds unzserzate zn 
the legumes 

Untzl now, cyanogeneszs has been reported zn 14 speczes 
from subgenus Acucza [S] These speczes, which occur zn 
both Africa and America, synthesize glycoszdes denved 
(or znay be presumed to be derived) from the ahphatzc 
amino aczds L-leuczne (proacaczpetalzn and related com- 

* Acacw farnesrana 1s not mcluded in thts total, tt almost 
certamly bemg an early mtroductron mto Austraha [6] 

pounds), L-valzne (lznamarzn) and L-aoleucme (lotaus- 
tralzn) According to Sezgler and Conn [5], there does not 
appear to be a strong correlatzon between the taxonomzc 
groups wzthzn the subgenus and the cyanogens present 
Thzs zs not surprzsmg because, as noted by Ross [7], there 
1s no satisfactory classzficatzon of the subgenus The 
cyanogens of subgenus Acacza differ dramatically from 
those of subgenus Phyllodzneue, a group zn whzch nearly 
all of the Australian acaczas are placed In the latter 
subgenus, the cyanogens are denved from L-phenyl- 
alanzne ([ll], Maslzn, B R and Conn, E E , zn prep- 
aration) 

RESULTS AND DISCUSSION 

Chemical zdentzficatzon 

Proacaczpetalzn, identified by NMR, was isolated from 
A pachyphlora and purzfied as described zn the 
Expenmental 

Taxonomzc znterpretatzon 

Our detection of proacaczpetalzn zn A puchyphloza 
represents the first record of a cyanogenzc glycoszde from 
an zndzgenous Austrahan member of subgenus Acacta 
Proacaczpetalzn zs the most commonly encountered 
cyanogenzc glycoszde zn thzs subgenus and has prevzously 
been recorded zn both Afrzcan and Amencan speczes [S] 
Thzs glycoszde IS not known from ezther of the other two 
subgenera of Acacza nor zs zt known to occur elsewhere zn 
the plant kingdom [12] 

Because the classzficatzon of subgenus Acacia 1s so 
inadequate and because cyanogenzc glycoszdes have been 
characterzzed for only ca 10% of the speczes wzthm thzs 
group, there are constraznts on our using the present 
bzochemzcal data to ascertain the taxonomzc position of A 
pachyphloza wzthzn the subgenus Nevertheless, zt zs noted 
that of the 14 subgenus Acacra species zn which cyano- 
genesis occurs proacaczpetalzn has been reported zn ezght 
speczes from Amerzca, vzz A atramentarza, A chzapenszs, 
A cochlzacantha, A constrzcta, A hzndszz, A macrocantha, 
A schaffnerz (var schafnerz and var brauoenszs) and A 
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tortuosa [S], and three from Africa, VIZ A gtra$ae (this 
record IS perhaps an error for A ermloba), A hebeclada 
and A sreberrana var woo&t [5] These data show that A 
pachyphlora IS related, at least blochenucally, to both the 
African and Amencan members of subgenus Acacza 

Results gven m the present work lend partial support 
to previous subgeneric classdicatlons of Acacza A number 
of recent studies have shown subgenus Acacia to be 
taxonomlcally dlstmct from both subgenus Phyllodmeae 
and subgenus Aculerferum [2,7,13,14] While there 1s no 
mformatlon on the cyanogemc glycosldes of species from 
subgenus Aculezferum*, these compounds reveal basic 
differences between subgenus Acacia and subgenus 
Phyllodrneae As shown by Secor et al [ 1 l] and Conn and 
Mashn (in preparation), the Austrahan members of 
subgenus Phyllodrneae contam cyanogemc glycosldes 
presumed to be denved from the aromatic ammo acid L- 

phenylalamne In subgenus Acacia, on the other hand, our 
present results for A pachyphlota, as well as those of 
numerous previous studies [ll, 15-251, show that these 
species contam glycosldes derived from the ahphatlc 
ammo acids leucme, vahne and lsoleucme While these 
biochemical pathways are fundamentally different, their 
use as a taxonomlc tool IS somewhat limited because of the 
relatively low number of spectes m each subgenus which 
contam cyanogemc glycoades [subgenus Acacia 1 S 
cyanogemc species recorded (ref [5] excluding A pachy- 
phloza) from a total of between 150 and 200 species, 
subgenus Phyllodrneae 40 cyanogemc species recorded 
[26] from a total of ca 900 species] Nevertheless, 
cyanogeruc glycosldes do provide further evidence to 
reinforce differences between subgenus Acacza and sub- 
genus Phyllodzneae The Judgment as to whether these 
differences warrant genenc or subgenerlc recogmtlon for 
the taxa concerned IS a taxonomlc decision beyond the 
scope of this paper 

EXPERIMENTAL 

Plant mated Leaf matenal of A pachyphlola was collected at 
Kunbolton Station, Yampl Penmsula, North of Broome, 
Western Austraha and tur-dned before shipment by au to 
Cahforma for extractlon and purdicatlon A voucher (T Wdlqz, 
74) of the specimen has been lodged at the Western Australian 
Herbanum (Perth) 

Procedures Leaf matenal (145 g) was extracted with 500 ml 
boding 95% EtOH for 2 mm, the EtOH was removed by 
filtration through cheesecloth, and the residue was re-extracted 
with another 500 ml boding 95 y0 EtOH The combined extract 
was reduced to a thick syrup under vacuum (temp not exceedmg 
40”) and redissolved m 60 ml MeOH-CHCIs-Hz0 (12 5 3) 
Addltlonal CHCl, (15 ml) and Hz0 (21 ml) and shakmg pro- 
duced two phases, the CHCIs phase was removed and dIscarded 
The aq phase was taken to dryness at room temp and redissolved 
m sufficient Hz0 to give a thm syrup Flavonolds were removed 
by the ad&tlon of 10% lead acetate until no more ppt formed 
The ppt was removed by centnfugatlon at 10000 g for 10 mm 
and excess lead acetate removed by bubbhng H2S through the 
soln The PbS was removed by centnfugatlon at 1OooOg for 
10 mm The supematant was taken to dryness under vacuum at 
temps not exceeding 40”, redissolved ma muumum vol of HZO, 
and placed on the top of a polyanude column (2 5 x 90 cm) The 

*Cyanogenesis has been reported m subgenus Aculetferum but, 
as yet, no compounds have been isolated or characterized [S] 

column was eluted with Hz0 and the cyanogemc fractions were 
ldentdied by mcubatlon of an ahquot with enzyme (a auxture of 
almond emulsm and hnamarase) m a closed viaI with ptcrate 
paper All cyanogemc frachons were combined, reduced m vol 
under vacuum, and chromatographed on a nucrocrystallme 
cellulose column (2 5 x 9Ocm) Eluhon was with 2- 
butanone-Me&O-Hz0 The cyanogemc fractions were tdent- 
died as before, combmed, and reduced 111 vol Ahquots of the 
sample were punfied further by HPLC on a C-18 column with 
15 % acetomtnle The effluent was momtored at 190 nm and 
cyanogemc peaks were ldentdied with pmate paper as before 
Cyanogemc peaks from multiple HPLC runs were combined, 
taken to dryness by lyoptiuatlon, and redissolved m Me&O-d, 
for NMR 

The cyanogemc glycoslde was ldentdied as proa*lclpetahn by 
comparison of Its NMR spectrum with authentic praacaclpetahn 
Isolated from A tortuosa [27] The relevant features of the 
‘H NMR spectrum whsh are attnbutable to the hydrogens of 
the aglycone moiety are ‘H NMR (360 MHz, Me&O-dd) 
methyl, 6190 (3H, s), cyanohydnn 5 18 (IH, s), and vmyl 5 38 
(lH, s) and 542 (lH, s) 
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