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Abstract-Diancllidin, stypandrol and dianellinone were isolated from Dianelka retmlu~a and were consideral with 
rapcct IO their biosynthetic relationship and to the toxicity of Stypundra imbricafo. 

INTRODUCTIDN 

Dianelh redufa R.Br. (Bluc-fiax Lily) is a mctrtbcr of the 
Liliaccac and is widcaprcad in Australia. All sptXk of 
Diawlla have stiff, grass-like kavcs and panicks of blue 
Bowers followed by dccpbluc fruita Scvcraf spaks of 
Dianelb have ban supccttd of causing poisoning in 
livestock and physiologiml disturbances in man when 
ingested [ 11. 

Diunelb ret&to has previously been investigated and 
found to contain the 2,2’-binaphtho-l+quinoinoac, dia- 
nellinom (1) and the related triquinonc, triadinone (2) 
[Z 31. II has been suggested that binaphtho-l+quinone 
such as diancllinonc (1) and the r&tad tnamc&nonc (3) 
(is&tad from spa+ of Diospyros [4]) arc biogen&aUy 
derived from the respetive ~pbthakncdiob (4) and (5) 
via oxidativc coupling to the binaphthakne-tctrols (6) and 
(7) [2,5]. The isolation of the Ihrcc r&ted title corn- 
pounds 4.6 and 1 from ore plant source knds support to 
the biosynthetic postulations. 

RESULTS AND DISCUSIWDN 

Thc naphthalcnc- 1 Jdiol, diamlhdin (4). the proposal 
precursor to diancllinonc (1) has also been ruggcs~al as a 
possible prazursor to non-ecetylatcd an&guu following 
initial oxidativc dc-acctylation to form the naturally 
oazurring quinonc, plumbngin (8) [6]. 

Diancllidin (4) has been isolatal from many plant 
sources [6-g] including Mwsopsis emM where it was 
called mu&in [9]. It has not previously been i6olatai 
from Dimvllu rewlula wbid~ led Cooke et al. [2] to 
suggest the importance of the biosynthetic steps which 
utilisc diancllidin or its glya~idcs in the formation of 
stypandrone (9) and diancllinont (1). 

Recently. both dianellidin (4) and the postulated pro- 
duct of oxkiatin coupling, the binaphthleoatctrol, 
stypandrd (6) wcrc isoktcd from toxic sp&ucns of 
Stypandro imbtlcoto [lo]. With w ratrictadto 
south-west Auatraha, Stypundra fmbrlcato b couOquially 
rcfcrrcd to as ‘blind-grass’. It is also a manbcr of the 
Likcac and ingestion of the toxic plant by livartock 
leads to a number of clinical and pathologkal cffccts 
culminating either in death or blindness [ll, 121. The 

toxic ctkts of s1yplandfCa tiricoro have ba?n shown to be 
caused by the binaphthalcnc-tetrol, stypandrol (r). 

In the analogous oxidation-r&tad series ofannpoumls 
S, 7 and 3 from Diospyros qmcks, it is also the 
binaphthaknetctrd which is biologicaUy active. In this 
case., diospyrol (7) demonstrates antkhnintic etivity 

WI. 
Chloroform extracts of dried rootl from D&da 

retduro have now yielded diandMin (4) amI atypandrol 
(6) ali wcu as the previously isolated diaDcllinortc (1). Tbc 
cxtrsts and subscqumt chromatogr8phic fmctions are 
racily suancd for the present of tbac compounda by 
TIC Exposure of devclopcd plates (cHcl,-EtOY 9: 1) 
to iodine vapour immediately visuaIizz8 the pak yellow 
diancllidin and rtypandrol as per&tent. grey coloural 
spots (R, 0.9 and 0.1 rCXpa%vcty). subacqualt exposure 
to ammonia vapour or spraying with I M aqueous 
sodium hydroxide readily visualizes the diancllinone as a 
purpk spot (RI 0.7). 

Following TLC idcntifkation each of the three com- 
pounds wax isolated by &h column chromrtography 
[ 141 and the melting points and spaztroeopic properties 
compared to autkntic samples and literature reports. 
Also, the product obtai& on retylation of the sample of 
stypandrol (6) from DlorvuO ret&&a was exactly tk same 
as the tetra~latc of an ruthultic s8mpk of styprndrol 
obtained from Sfypandra fmbriccrta 

Diancllidin (4) and diamAinone (1) have been found in 
apprcciaMc quantities in D&a&la rcoduto (0.02% and 
0.03% yields respectively) whereas stypar&ol has only 
been found in vwy small amounts ( < 0.001 y& This may 
indicate that the oxidation of stypandrol (6) to dia- 
ncllinonc (1) is a favod rapid reaction within the 
biosynthetic scheme. If this reaction is blockal tbcn a 
build-up of the toxic stypa& (6) might be expected. 
Such a mechanism may be responsible for tbc toxicity of 
thi, plant 8s well as Sfyp&ro *uf0. Indaad, from 
toxic sample3 of Sfypondro Mricm stypandrol (6) is 
isolated in much higher yield8 (0.02~J whereas dia- 
ncGnonc(1)hasnotyetbazndetaztai.Howcve,innon- 
toxic sampks of Styjmndra kbrfccrtq only diradlinonc 
(l), and not dianeWin (4) or stypandrd (6), hs bom 
isolated. The frctors which may affect tbc further metab 
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olism of stypandrot (6) to the non-toxic diancllinont (1) used in duomatogmpby refers to tbc fraction of be 60-W. 
arc curfcntly being invcstigatcd. Exiracffm~ of Dinndb ~&IA. The dtiul, m&d roots of 

AC 
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EX?MlMENlAL 

Dim&l rcm?&lru was cousclcd froal wiow toalitia 4rouIKt 
Per14 Western Austtrlh ud yu &utbentiatcd by the Western 
Ausmiim Habuium The 8OMHz ‘H mxl 20.1MHz 
“CNMR and OYII qxctn were raw&d at the Or~ic 
CkmiUry Dqmrtnmt of tbc University of Watcm Australic 
Kiadgd6OG(Mcfck)mdKkdpl6O(Mcrck)wcreuscdu 
uisorbmtr for TLC and tluh CC reqxctkly. tight petroleum 

temp. by pucohtion of CHCl, through I cohmn of tbc -&t 
mat&al_ Enpomion of the &vent rllbnkd l rai solid mixture 
(Cu3O).Tbeto~cxmctwu&odlalonsiliupluldnNh 
cbromrtoonpbed uriad wt -0kuttt iDd asa3 u the 
d~~~~(~~o~~s~t~~~% 
CHa,thec~t.Tbeydlorayrulrwen~ru~(co 
!W/1Otnin) mp 161-162”. lit. [6] mp Ii%. 00.02% yidd. 
DLndlinon~ (1) w obtained usi 40% CHQ, in light 
petrokum M the dumt. Raxystitioa from CHCt,-Et,0 
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alTofdod orange nadks which dacomporsd without mdttng 
from 265 to 330”, tit. [2] tttp 28>295”, 0.03 % y&i. Stypandrol 
(C)cnrobuiwd~adidiucbud~gCHC1,utbcdutnt. 
Raryrt&mtion from CHU, alTordul the rtrpndfd u very 
small oangc neadks. mp 26s266’ (de). < (1001% w. 
Aacylation of stypandrol was as pewiottdy reported [IO] 
axding c&x&ss nealk¶ of rtypMdro&tetwatate. mp 
241- 242”. Tbc spectroscopic poparia of d&&din (4). die 
nehnc (I) ud stypandrol (6) wcfc identical to literature 
=pons [Z 6 IO]. 
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