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AMm&--Eucaiyptus sideroxylon leaves cdected throughout the habitat of this tree were of two classes. ‘fbe 
polyphenol aglyconea in the leaves collected from different samples of the normal form of the tree were very 
simii in nature and amount but the composition of the glycosides was genuaNy chamcteristic of a gee- 
graphical region. The latter compounds included the 3-glucoside, 3_rhamnoside, 3-rutinoside of quercetin, 
the 3-rhamnoside and 3-rutinoside of kaempferol; c&chin, epic&chin, shikimic, chlorogenic and p- 
coumarylquinic acids and some unidentifkxi products were also present. Leaves of the second class were 
characterized by large amounts of stilhcnes. cblorogenic and p-coumarylquinic acids and iu some cases 
~~ydro~ernpf~l J-rhamnoside ; several of the polyphenols in the first class were also present_ The leaves of 
thesecondclasswerecollectedfromtraesrecogniztdasvark&formsandintwoareastreesofbothformshave 
been found growing close together. Both forms contain leucocyanidin and esters of gallic, ellagic and gentisic 
acids. A new ffavone, 5,~d~~~-7-~~o~~,~~~~y~vo~ was isolated from a variant sample and 
the 4’-methoxy derivative was deketed in both forms. The wood extractives of both forms were identical and 
contained resveratrol and another hydroxystilbene and their glucosides. 

While the composition of the flavonoids in the leaves of different variant forms remains relatively constant 
the major stilbene in leaves of the second class varies; it can be the 3-&coside of either 3,~,5-t~~yd~xy-, or 
3,3’,5-trihydroxy-4’~methoxy- or another hydroxy-stilbene. 

INTRODUCTION 

Eucalyptus sideroxylon A. Chum. ex Woolls l (Family Myrtaceae) is found in relatively small 
areas throughout a region of about 800 miles (North to South) by 500 miles in eastern 
Australia. The main locations are inland Victoria and inland New South Wales but separated 
from these are isolated occurrences along the coast of these two states. The tree sometimes 
grows in small almost pure stands, but usually is scattered. It is typically found on poor, 
shallow soils. The inland plains of New South Wales have a low annual rainfall (12-15 in.), 
whereas most of the other areas have up to double this amount. 

The existence of a different physiological form or chemical variety of E. sideroxyh, which 
contains stilbenes in the leaves, has been previously repor&xL2 An examination of the 
polyphenols in the leaves of more than two-thirds of the species of the genus Eucalyptus3 and 
most of those of the Angopkora 3 (Family Myrtaceae) has shown that the presence ofstilbenes 
has little taxonomic significance. The composition of the polyphenols in the E. sideroxylon 
leaves which do not contain stilbenes are similar to those of closely related species so that 
accordingly these leaves are recognized as belonging to the normal form of the tree. 

The trees originally examined2 were grown from seed of unknown origin. At that time, 
collection of leaves from different localities in Victoria failed to produce samples containing 

* mnt address: The Faculty of Pharmaceutical Sciences, Kyoto University, Japan. 

1 I_.. A. S. JCX-IKWN, Contr. N.S. W. Natn. Herb., 3,103 (1962). 
2 W. E. H[ILLLs and M. HASEGAWA, l&xkm. .I. 83,503 (1962). 
3 W. E. Hruss, In preparation. 
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stilbenes. In order to ascertain the possible origin of the above seed, further samples have 
been collected from trees grobing throughout its natural habitat. and variant forms were 

found. 
Leaves of the normal and variant forms were eramincd to establish the identity of 

unidentified components so as to permit subsequent biosynthetic studies. Wood and hum 
samples Here also compared chromatographically to determine ifthc cifects ot’\,ariation \\ere 
evident in other parts of the tree. 

Leuf E~itwti~es 

RESULTS 

The compounds isolated from E. sidew.\-)~lrtn leaves are listed m Table 1 together uith 

wme of their properties and their identity is piLen m Table 2. Polyphenols 6 and 7 here 
present in larger quantitrcs rn normal than in variant Iea\es and the normal form yielded 
sufficient material for identiticatmn. 

R, \ JILIC In 
__. ---- . 

hHOAc PhOH 

+ Inflcctmn. t Broad bJlltl. 

Polyphenol 1 has been Identified as a new compound 4’5drhydroxy-7-methoxy-6% 
dimethyl Rakonc (sit/eros_v/iu). Eucalyptin (S-hydroxy-4’,7-dimethoxq-6.8-dimrthyltla~one)~ 
was identified by thin-layer chromatography. and found to be present in small amounts in the 
leaf w’ax of both normal and variant forms. Sideroxylin could not be detected In the \va\ of 
either. Chromatographic examination of a fresh leaf extract shoncd that a compound \\ith 
the properties of polyphcnol 5 (tentatively identrfied as kacmpferol 3-rhamnosrds) \\;Is 
present. Consequently this compound did not arise by dehydrogenation of polyphcnol 2 

d D. H. S. H~)Kx and J. A. LAMHFKIO~, Cllenr. R IIM/. (Lor&~r) 691 (1963). 
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TABLET. IDENTIFKATIONOFI.WLATEDFOLYPHEN~LS 
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Polyphenol Identitkd as 

M.p. and 
mixed m.p. Yield 

CC) (%) 

1 
2 
3 
4 

2 
7 
9 

:;$ 

4’,5-Dihydroxy-7methoxy6,8_dimethyl tivone (sideroxylin) 
Dihydrokaempferol3-rhamnoside (engelitin) 
Quercetin J-rhamnoside 
Quercetin 3-glucoside 
Kaempferol J-rhamnoside 
Quercetin 3-rhamnosylglucoside 
Kaempferol3-rhamnosylglucoside 
3,4’,5-Trihydroxystilbene 3-glucoside (pi&d) 
3,3’,5-TrihydroxyA’methoxy stilbene 3-glucoside (rhapontin) 
Hydroxy stilbene 3-gluccside (astringin) 

286-7 
172-5 
182-5 
221-2 

- 
186-195 
187-190 

- 
- 
- 

o-01* 
o-44* 
0*17* 
O-08” 

;:;* 
0.077 

- 
- 

* Calculated yield from dried leaves of variant sample “Gilgandra No. 1”. 
t Yield from drii leaves of normal sample “Heathcote”. 
$ See text for details of the characteristics of this compound. 

(dihydrokaempferol 3-rhamnoside; engelitin) during isolation. Polyphenol 8 was also 
present in trace amounts and appears to be an isoflavanone glucoside. 

Piceid (3,4’,5-trihydroxystilbene 3-/?-D-glucoside) and rhapontin (3,3’,Strihydroxy 
4’-methoxystilbene 3-P-D-glucoside) have been previously isolated from this source.* The 
instability of polyphenol 11, (astringin) prevented adequate purification and complete 
characterization, but most of the evidence indicates that it is the 3,3’,4’,5,5’-pentahydroxy- 
stilbene 3-fl-D-glucoside. However, the melting point and R, values of the acetate of the 
aglucone differ from those of authentic acetate and the examination of astringin is being 
continued. 

In addition to the compounds listed in Tables 1 and 2, catechin, epicatechin, chloro- 
genie, p-coumarylquinic and shikimic acids were identified by co-chromatography using 
two-dimensional paper chromatograms. Other polyphenols were also present but in 
amounts too small to permit identification. 

Two-dimensional chromatograms showed that though there was much variation in 
composition of the glycosides and other polyphenols in different samples, there was a certain 
degree of uniformity in those from the Gilgandra area (Table 3). 

Leaf Aglycones 

In almost all cases, the major aglycones detected in the acid-hydrolysates from leaves of 
the normal form from different localities were the same and were present in about the same 
amount. There was some variation in the minor components in samples from different areas. 
The amounts of phenolics relative to the main component (ellagic acid = 5) on a chromato- 
gram developed with Forestal solvent in the leaves from the coastal regions of eastern 
Australia was close to: cyanidin (from leucocyanidins, 3), quercetin (3), kaempferol (l), 
ellagic acid (5), ferulic acid (I), gentisic acid (2) and gallic acid (5) ; for unidentified components, 
A (see Experimental) was always present (3), the component of provisionally named 
macruntherh was usually present (2), and the related substance C was also usually present (1). 
The samples from Lorne (Victoria) and the near-by area of Airey’s Inlet differed in that the 
quercetin had a score of 1-2. The samples of leaves from Queensland differed from the others 
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TMLE 3. RELATIVE AMOUNTS OF ~OIIPONEK~S DETFCT~BLE IN CHROMAI~MMXIS 01 I:. ,~rle~o.r.vlorr LEA~F~ 

Origin 

Baradine 

Gdgandra 

Heathcote 

Airey’s Inlet 

Lornc 
Stanthorpe 
“Coastal”~$ 
Ckirdcn \arlel~ tow 

TYW 

Variant 

Vanant 

Varlnnt 

Normal 
Variant 
Normal 
Normal 
Normal 
Normal 
Normal 

Component*+ 
____ __._.._ .._._. ___.__ -- .-- -7 

Stilbenes 
ho. of ,--‘----, 

samples 9 IO II 
_. 

J 3 5 3 
3 1 5 3 
I 5 0 ’ 
3 1 0 s 
2 I 0 5 
2 5 5 2 
2 4s 3 
2 3 5 5 
2 3 5 3 
2 5 5 2 
2 00 0 
I I 5 3 
3 00 0 
I 0 0 0 
I 00 0 

1’ 00 0 
I 00 0 

Other components 
__-..-_. -..-. . .._- 
2. 3 3 h p Cq Chl. Cat. CC 

* The component with the largest spot area and mtenslty of Huorescence was gnen a score of 5 and the 
others related to it. i See Table 2 for identity of numbers; p.Cq = pcoumarylqumrc acid: Chl. = Chlorogemc 
acid; Cat. =Catechm; eC=epiCatechin. $ Absent m 6 samples. I Score 3 in -I sampler. ,! Score 2 in 3 
samples. 7 Score 4 in 2 samples. ** Absent m 2 samples. pt Other flavonol gl>cosides also present. $: See 
Evperrmental for location. 

in that the anthocyanidins detected were delphinidin (3) and cyanidin (I ). and also that 

myricetin (1) was present. 
The presence of stilbenes in the variant leaves hindered the assessment of the relative 

amounts of several of the above aglycones. The score for cyanidin \\a5 I. quercetin (5). 
ellagic acid (4). gentisic acid (2), and gallic acid (2) and component 4 nas present in tract 
amounts. A component similar in properties to pelargonidin WJS pregcnt with ;t score 1. 

Two-dimensional chromatograms of hearthood extractives from sixteen variant forms 
and five normal forms were almost identical. Large amounts of resveratrol(3.4’5trihydroxy- 
stllbene) piceid and ellagic acid. moderate amounts of gallic acid, catechin and ellagitannins 
of unknown constitution and traces of astringin aglucone were present. An ellagic acid-like 
compound of unknoun constitution was also present but rhapontigenin (3.3’.5-trihydroxy 
4’-methoxystilbene) could not be detected. 

Similar chromatograms were obtained on the examination of heartwood extractibes of 
E. accedetu. E. decorticam. E. le souejii. E..foecurtda. E. salubris. E. torqltata. The extractikes 
of E. dundasi, E. anceps and E. incrassata contained in addition small amounts of nstringin 
(polyphenol II). 

Chromatographic examination failed to resolve the kinos from both the normal and 
physiological forms. 
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DISCUSSION 

The composition of the polyphenols in E. sideroxylorr leaf samples varied in two ways 
(a) some samples contained stilbenes in large amounts (6) the composition of the flavonoid 
glycosides differed significantly in samples from different localities. 

The ratio of the different stilbenes varied considerably in the samples from one area, and 
there was no composition that could be considered as characteristic of a locality. Seeds were 
collected from each of the sample trees in the Gilgandra district (a low rainfall area), and from 
them seedlings were grown in a glass-house under moist conditions. After two years, the 
composition of the leaves was the same as the parent tree. 

All the samples from the inland plains of New South Wales contain appreciable quantities 
of stilbenes. Similar samples were found at Heathcote and Airey’s Inlet, Victoria, but in these 
cases both normal and variant forms were growing within 100 yd of each other. The proximity 
of the normal and variant forms indicates that the formation of stilbene is not entirely due to a 
semi-arid environment as suggested by the above and other 3 evidence. Two sub-species of 
E. ~~e~~~yZo~ have been recognized1 and while the variants appear to belong to ssp. 
sideroxylon, not all the samples of the latter contained stilbenes. Variation in leaf and fruit 
size is not related to the occurrence of stilbenes. 

Examples of physiolo~~ forms or chemical varieties of eucalypts having greatly 
differing compositions of essential oils have been known for sometime.5 Up to four different 
forms of some species exist with no significant variation in morphological characteristics. In 
at least two cases different forms have been found growing within a few feet of each other. 

Leaf Fkzvonoids 

With the exception of the Queensland (Stanthorpe) sample, the ratio of the aglycones 
quercetin and kaempferol, ellagic, gallic and gentisic acids to each other was relatively 
constant in samples of the normal form. However, there was a big difference in the relative 
amounts of the different quercetin glycosides, engelitin (dihydrokaempferol3-rhamnoside), 
catechin and epicatechin in samples from di&rent areas, and the composition of these 
polyphenols appeared to be characteristic of a region. 

Although samples were collected from a large area in the Gilgandra district, normal 
forms were not found, and all samples contained engelitin. (Its presence in E. sideroxylon 
var. ram may not be si~~c~t as this was a garden specimen and the extent of hybrid~tion 
unknown.) Most of the other species in the section Terminales (to which E. sideroxylon 
belongs) have been examined but none contain engelitin in the leaves. Other work6 has shown 
that engelitin is a ~ara~istic ~mponent of many species of the section Platy~~erae. 

Heartwood Extractives 

The uniformity in composition of heartwood extractives of both forms of E. ~~eroxylon 
further supports Erdtmau’s view of the conservative nature of this tissue. The composition 
of heartwood extractives of several botanically dissimilar Eucalyptus species is very similar 
and these extractives have a restricted taxonomic value. In an examination of the heartwood 

5 A R. PENFOLD and F. R. MOISJSON, J. Roy. Sot. N.s.liv., 61,54 (1927). 
6 W. E. HILLIS, Unable. 
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extractives of Blakely’s sub-section Longiores (based on an antheral cl~ssifcation), a separa- 
tion of the species U\;LS made on the basis of presence or absence of stilbenes.’ Houevcr. 
Blakely’s series in this sub-section are much more clearly defined and are based on additional 
characters and many of the differences noted with regard to stilbenes are not unexpected. It 
should be noted that sttlbetw are not limited to this part of the genus and have been found in 
the heartwood of species belonging to most sections except the Renantherac. Stilbcnes hale 
been found in section Ma~ranthcrac (15. acwhu. E. awe/w. C. hdusi. 1;: ~fo~~wu/u. 
E. i~7cFtrssotn. C. le sorrqjii in the series Dumosae). section Platyantherac (C saltt~ono~~~lrk7iu, 
series Leptopodae and E. snhrhris series Contortae). section Tcrminales (E. sideFosyhr7. seric’r 
Jronbark) and in section Porantheroideac (/:: dwoF/ict:m. serirh Sidcrophlni:lc). 

Phwt ,IllrteFrol 

EXPERIMENT.\L 

Adult foliage from mature trees was collected from several localitic\ and chromatographic 

examination shoned that the leaves collected at or near the follo\i ing localities vlere the normal 
form. In Victoria: Ballarat, Bend&o. Stawll. Heathcote and the coastal or war-coastal 
regions of Lorne. Airey’s Inlet. You Yangs. Red Knob near Bruthsn. Lake\ Entrance. Noun 
Nawa. In Nw South Wales: the coastal region of Merimbula. Tathra. Bermagui. Narooma. 
In Queen4and: Stanthorpe. Samples of the vnrrant form were collected in large areas around 

Gilgundr;r and Baradtnc in central N.S.W. Normal and Lariant forms \\erc found \\ithin 
50 yards oi‘each other at Heathcotc and at Airey’s Inlet. Victoria. The sample “1 aricty I.O.W” 
was collected from a garden specimen specially grolvn because of Its red ilowcrs. 

Leaf and wood samples \vere collected from the same trees gro\\ing rn Gilgandra and 
Hcathcote and the same area in Bendigo and Aircy’s Inlet. Kino sample< \icrc collected from 

normal forms groMing near Lakes Entrance. Victoria and from variant forms at Heathcote. 
Victoria and those growing under cultivation. 

Wood samples ofothercucalypt species Mere from the Standard Collection ofthe Division 
of Forest Products, 

Two-drmensional chromatograms were prepared using first. n-butanol : acetic acid. 

water (6: I:?. ” BAW “) then h”, acettc acid (“6HOAc”). One-dimensional chromatogrsms 

\\ere also prepared using these wlvents and also phenol : wter (upper phase). hydrochloric 
acid : acetic acid : n ater (3 : 30.10. “Forestal”) and benzene:acetic acid:water (6: 7:3. 
‘* BeAW “) in the evaminatton of polyphenols and phenolic acids. The location of sugar units 
in the relevant polyphenols \$as ascertained by the microdegradati\e techniques of Chandler 
and Harper8 and the type of sugar identified chromatographically Lvith BAM’. butyl acetate: 
pyridine:ethanol:\iater (X:3 1.1) and ethyl acetatc:pyridine:watcr 112.5:-I) alongside 
authentic sugars. 

The chromatogrums were examined under U.V. light before and after exposure to ammonia 
vapour. The chromogenic sprays used were: diazotized p-nitroaniline in 30”,, sodrum 
acetate,” vanillin-hydrochloric acid r0 and ferric chlorrde-potassium ferricyanide I’ for 

7 D. E. HATWVA). B~o~I~~II. J. 83, 80 ( 1962). 
’ R. V. CH4hVLER and K. A. HARPER. Amt. J. Cherrr. 14. 586 (1961 I. 
y T. !h Ah. Wochetrr. J. 53, 200 ( 1952). 
In E. C. BATE-~ IH and T. SH’AIX Chm. & hf. (Lomforr) 377 (1953). 
‘I G. M. BAKTW. R. S. ELAVS and J ?. F. GARDNER, Vurrwe 170.249 I 1952). 
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polyphenols, aniline phosphate l2 and ammonia-silver nitrate for sugars and periodate- 
aniline l3 for shikimic acid. 

Chromatoplates of Silica Gel G.F.254 (E. Merck, A.G. Darmstadt) with a thickness of 
250~ were prepared in a constant temperature room at 20”. The following solvents were used : 
I, chloroform: acetic acid (9: 1); II, chloroform:ethyl acetate:formic acid (5 :4: 1); III, 
toluene : ethyl formate : formic acid (5 : 4 : 1) ; IV, toluene : dioxane : water (1: 1: 1 upper phase). 

Leaf HydrolysL Products 

These products were prepared and examined by the previously reported procedures.r4 
The unidentified components encountered in this work were : A, which possessed under U.V. 
light a strong yellow-white fluorescence that faded in ammonia vapour ~050/0~10 (BAW/ 
6HOAc); B, ~~cr~~~er~, which gave a characteristic canary yellow with diazotized 
p-nitroaniline; Z$O*88 (Forestal), 0.58 (BeAW) 040 (6 HOAc) 090 (BAW); and C, with the 
same properties as Macrantherin but with Rf 0.80 (Forestal), 0.13 (BeAW). 

Isolation of Polyphenols 

(a) Dried, crushed leaves from “Variant sample Gilgandra No. 1” (500 g) were 
exhaustively extracted with methanol in a soxhlet-type apparatus, the extract concentrated 
under vacuum and then slowly poured into vigorously stirred water. The waxy material was 
removed, rc-dissolved in methanol and reprecipitated as before until chromatographic 
examination showed that polyphenols were absent. The turbid aqueous liquor was extracted 
with petrol (40-60”) to remove oily materials. 

Portion of the aqueous liquor was extracted in a liquid-liquid extractor with ether and then 
ethyl acetate for several daily periods. During the night periods, small amounts of a yellow 
deposit fpolyphenol 1) formed. The aqueous liquor was finally extracted several times with 
n-butanol. 

The evaporated ethyl acetate extract was most successfully separated by dissolving in 
water and adding to a polyamide (G&amid, Type TPU, Knapsack Griesheim) column and 
eluting first with water and then with ethanol-water mixtures of increasing ethanol concentra- 
tion. Crystals (polyphenol2) separated from the concentrated aqueous and 20% ethanol 
eluates, The mother liquor from these eluates and the 30-70 % ethanol eluates were evaporated 
to dryness and the ethanol soluble extract of the residue streaked onto washed No. 3 Whatman 
papers and developed with 6HOAc. The different bands were separately extracted with 
methanol and the extracts further purified in the same way but developed with BAW to 
obtain the Bands 3,4 and 6. Band 3 was further separated into polyphenols 3 and 5, and 
Band 6 separated into polyphenols 6 and 7 by streaking onto borate-impregnated No. 3 
W~t~n papers and developing with water-satura~ n-butanol. Polyphenol4 was obtained 
from Band 4. 

The concentrated butanol extracts were extracted five times with borate bulIer (PH 8.2). 
When polyphenol 11 was removed it left polypheno~ 9 and 10 and impurities in the butanol. 

(b) Dried, crushed leaves from “Normal sample Heath&e” (260 g) were extracted with 
methanol and the waxy and oily materials removed as above. The aqueous liquor W&U 

extract& several times with n-butanol and the extracts evaporated ilt vamo. The extracts were 

12 A. S. F. ASH and T. M. REYNOLDS, Amt. J. Blol. Sci. 7,435 (1944). 
13 S. YOSHIDA and M. HA!%GAWA, Arch. Biochem 3iophys. 70.377 (1957). 
14 W. E. HILL.IS and F. J. HINGSTON. J. Sci. Food Am. 14,866 (1963). 
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dissolwd in a minimum amount of ethanol, added to a polyamide column and the mono- 

meric polyphenols eluted ivith ethanol. The eluates \\ere evaporated then streaked onto 

\vab,hed No. 3 Whatman papers and developed with 6HOAc. The desired bands \\ere cut out. 

extracted with methanol and the extracts streahcd onto paper and developed with BAW. The 
band cont:lining polyphenol 0 was extracted \ilth methanol and the evaporated c?ctract 
recrystallized from Hater, The extract of’ the band c(~Iltainin~ catcchin and polypfte~ll~f 7 \\a5 
evaporated. dissolved in butanol and extracted seien time\ with borate bufTcr (pf-l S.3) to 
rcntcl\ e catechut. The butanol solution ~a\ streaked onto paper and developed M ith BAWitnd 
the a~~pr~tpri~~te band extracted to yield poll phenol 7 which s a> recr) stuI11~cJ l’rnnt 11 &ttcr, The 

band containing polyphcnol 8 \!a~ alw dissolved in butanol and extra4eJ scvL’r:tl tmtes \I ith 
borate bufler (pH 8.7) to remote c:ltechin :tttd the butanol wlutl\>n purified &I\ bcf~v~ 

p~/~~)/~~& /. Si;kli-o.~r,lilr---.TThc yellow deposit s :I\ recryaallizcd from ethanol a- light 
ye]lot\f needle\; m.p. 786-7 (Found: C. hX*7; fi, 5.2. Calc. for C1,Hi,,O,. iH:O:C. 6X*?: 

H. 5~2”~); u.v. absorption ma\.. (Table 1); ix. absnrp!ion ma\. (KC1 dwl 2.95 (OH 1: 6.08 
(c-.=_()); 3.33, 6.21~. 6&) (.nwntatic); 34). 6.95. 7-2-i (--CH,): 3.55. 3*67 (- OCH,); 1140 /i 

(1.4 disubstituted bcntenr); NMR spectra (T.M.S.. S = 0) m d~uterochlorvfonn and 

p4 ridinc . h 2.12 (3H). 1.33 (3H) for aromatic methyl 3.85 (3H) for ttietlt~l ot‘arcwatic‘ 
methtty 1. t~70 ( 1 H) p.p.m. for 3-position proton; in tfeut~rc~cftfor~~f~~r~~ :tnd dtntCtlt~f- 

wlphoxido: centred at 6 7.01 and 7.91 p.p.m. (J =-- X+.30 t s) for H on ben~tte rntg. 

men spotted on paper the compound \\as opaque m u.1. light and >cllt~ after exposure 
to ammonia, it gave a yelfon colour t\&h d:;tLotircd /)-nitr(taniltn~ and no react ion ttitft Gibbs 
reagent. Caustic degradation yielded p-hydroxyhcnzolc and rccopntzed h! it\ R, ~~~Iuc~ XICJ 

colour reactions. 
The compound ~~bt~il~ed aficr rn~t~lyl~tti(tn M ith diaz~tm~th~tne melted at 19h- 19X 

(mixed m.p. pith eucalpytin4 197- 198 ). U.X. absorption ma\. in cthanni 283. 325 and in 
ethanol and sodium acetate 325 rnp. When spotted on paper. it \{a~ opaque in u.\. light and 
cream after e\priwre tit amm[)nia, c wd did not react \rith diazitti~edp-nitroanllrnc. ft hclta\cJ 
as eucalpytin ~ltcn examined by thin-l,lycr ~llrom3to,oraylty Sidcro\\lln is tltux 5.-l’- 
dihgdroxq-7-metltn.uy-6,8-dimethylfla~~rn~. 

~~/~/I/~cI~~~~s 2-7. These ~[~rnp~turtd~, the properties Tut’ M hich arc rxorded in Tables 
1 and 3. uere degraded a\ pre\lnu+ dexcribcd and their idcntitj (Table 2) confirmed (cclccpt 
for polyphenol 5) by direct chrom:ltographlc comparison kxiith authentic samples. Attempts 
to drhydrogcnate i5 cngclitin (p~~l~phen~~l2) to kaempferoi 3-rhamnosidc (pl~~~~l~~n~tl 5) v.erc 
unsuccessful. Polqphenol 5 ULIS chromutoSraphic311~ different f‘r<rm kacmpf’crol 3-glucosidc 
(ustragalirt). The amounts ofpolyphenol\ hand 7 isolated from the \wwttt Idsmnplc t\erc 

insu~cient for complete idettti~~~~t~i~n and fargcr :tmwnt~ i\r’re twlatc’d frcrm a normal leaf 
sample from Henthcote. 

I’I~/~~~~~~~I~/& This compound (5 mgfws obtained 3s acolourfess po\\der \\ hen un squeou\ 
solution was concentrated. It nas colourless on paper under short and long x~welcngth u.1. 
light in the absence or prehencr of ammonw It gave :m orange culnur wth dlazoti/.ed 
Is-nitroattiline. but did not react \stth ~~lniIi]n-hydroch~ori~ acid i\r m;tgncsium-h~drochlorlc 
add. It alo~lly turned pink \\itlt hydrochloric acid \apour after reductwn with ?;odlum 
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~rohydride16 and treatment with sodium amalgam followed by acidifi~~on gave a pink 

colour. The compound was not extracted from butanol solution with sodium borate (pH 8). 
Spectral data (Table 1) indicates the presence of free C5 and C7 hydroxyl groups although the 
existence of two peaks of equal intensity after the addition of sodium acetate is unusual, The 
c~omato~ap~c (Table I), the absorption max. in ethanol17 and the above properties could 
be possessed by an isoflavanone glycoside. Hydrolyses with 2N hydrochloric acid gave 
glucose and the aglucone polyphenol8A (Table 1) with the above colour reactions. The 
properties of the aglucone are consistent with the view that it is a 5,7-dihydroxy-isoflavanone 
possessing a further hydroxyl group. 

Polyphenoi II. Astringin. The borate soluble extract was acidified and extracted with 
butanol. The dark brown powder obtained from the extract possessed a m.p. range:of 
75-125” (deoomp.). It possessed the 4 values given in Table 1 and under U.V. light had an 
intense blue-white fluorescence which changed to green-white in ammonia vapour. A purple 
colour was obtained on spraying with diazotized pnitroaniline. On hydrolysis with 2N HCI 
it yielded glucose identified chromatographically and a stilbene identical in Rf values and 
colour reactions with a stilbene obtained from authentic 3,3’,~,5,~-any-~toxystil~ne. 

A portion of the brown powder was methylated with diazomethane and twice recrystallized 
from ethanol m.p. 79-89” (decomp. 100’). After 5 days at room temperatures in the presence 
of fl-glucosidase, most of the compound was hydrolysed. The aglucone was acetylated, 
oxidized with ~rn~~te in acetone for 30 min and the products acidified. Various 
attempts to separate the oxidation products were unsuccessful. After hydrolysis with 2% 
methanolic KOH, examination by T.L.C. using solvents I, II, and III showed that there were 
components with RI values of 0.77 and 0.81; 0.63 and 069; 0.09 and 0.19 respectively. The 
impound with the highest R, values was identioal with 3,4,5-trimethoxy benzoic acid 
examined simultaneously and the other with 3-hydroxy 5-methoxy benzoic acid. 

Aeetylation of the brown powder with acetic anhydride and pyridine yielded a product 
which after recrystallization from 50 % methanol had m.p. 100-I 15”. 

The brown powder was dissolved in water and hydrolysed with ~-~u~osid~ at room 
temperature for 5 days. The aglyeone was recovered from the incompletely hydrolysed 
solution by extraction with ether, acetylated with acetic anhydride and pyridine and the 
acetate recrystallized from methanol m.p. 113”. (3,3’,4’,5,5’-penta-aoetoxy stilbene, 
173-174” Is; 3,~,~,~~tra-~~xy stilbene, 114 I*; 115, 125 ‘4. Ultra-violet absorption 
max. of both acetates in 95% EtOH:- h,, 300,3 13, shoulder 325 mp. When the acetate 
and authentic penta-acetoxystilbene were examined simultaneously by T.L.C. the respective 
Rfvalues with diflerent solvents were as follows:- I, OM, OW ; II, O-75,069; XXI, 0~75,069 
and IV, 0.53 and @43. 

Polyphenok 9, 10. Chromatograpbic properties of polyphenols 9 (piceid) and 10 
(rhapontin) are given in Table 1. They are most easily distinguished from each other (and 
from polyphenol 11) by the change in their fluorescent colour under U.V. light when the paper 
is exposed to strong ammonia vapour. Pi&d changed from light blue to intense duck-egg 
blue and rhapontin from intense blue to a light magenta. The colour changes for the aglucones 
were identical with those of the glucosides. 
16 E. EIGEN, M. BLITZ and E. GUNSBERG, Arch. Bioclrem. I&J&Ys. a%, SO1 (1957). 
17 S. BALAIOUSXW A,J. D. F~~MANATHAN, T.RSX?SHADRI~~~B. VENKATARAMX, ~oC,~Y.~~.~,l~i~); 

I. A. M. CRUI- a and D. R. PEURIN, Life ScSmces 9,680 (1963); D. R. PERUIN and W. BCnTObuEY, 
J. Am. Chenr. Sot. 84 1919 (1962). 

18 F. E. KINO, T. J. KXNG, D. H. GOODSON and L. C. MANNING, J. Chem. Sot. 4477 (1958. 
19 J. CXJNNMJX.KAM, E. HASLAM and R. D. HAWORTZX, J. Chern. St-x. 2875 (1963). 
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Dried uncrushed leaves of both forms were immersed in boiling petrol (b.p. 50-70 ) for 
5-20 min and the bright yellow concentrated extracts examined by the T.L.C. technique using 
Silica Gel G.F. 254 and sohrntsl. I1 and 111. Sideroxylin and eucaljptin Urre run at the same 
time and had in sollent I K, lalucs ofO.43.068; in II. 0*91,0-93: in III. 0.35.064 rcspectkely. 
A component in the leaf \\a\ of both forms behaved identically \sith cucal>ptin. 

AcX-/row/~,l/~orie/lrc --The samples from Gllgandra, Baradine. Stanthorpe and \omc of the hampIes from 
Alrel’s lnlct Here kmdly collected by Messrs. G. W. Flanncrq. M. J. Gxdncr. W. S. Joncb and H. D. Ingle. 
Dr. J. A. Lamberton provided the sample of Lariety TOJU. The authors ure indcbtcd to Prof. L. D. Pryor fog 
insoection of herbarium material of the N.S.W. samples. Dr. D. If. S. Horn for the drtetmmatlon of NMR 
spectra with a Varian A-60 Spectrometer. Microanaiyses were carrted out h> the Austlxhsn Mxroonalytlcal 
Ser\vx. Melbourne. Eucalyptin was hmdly provided by DI. J. A. Lambcrton. a\tragalm by Prof. Y Oshlma 
and 3.2’.4’.5.S -pcntn-acct~r~~stilllcnc hy Prof. E. J. Kmg. and h~empfcrcrl-?-rhonlno~~Igluc,~4ldc h> Prof. 
T. R. Seshadrl. 


