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Abstract-Direct uqectlon of sodmm-[1-‘4C]acetate mto growmg frmts of horse chestnut provides a convement 
route to [‘4C]labelled epxatechln and procyamdms 

INTRODUCTION AND DISCUSSION 

RECENTLY we required substantial quantities of [‘“Cl labelled polyphenols for use in in- 
vestigations concerning haze formation in beer. ’ A synthetic route to [14C]epicatechin 
would necessitate a multi-stage synthesis of cyanidin chloride’ followed by reduction to 
give epicatechin. 3*4 However epicatechm and a number of procyanidins have been iso- 
lated in good yield from seeh shells of Aesculus hippocast~num.~- Therefore, feeding a 
[’ “CJ flavonoid precursor to the growing fruit of A. hippocastanum seemed a possible route 
to the desired compounds. 

We now report the isolation of [14C]epicatechm and various [14C]procyanidins from 
seed shells of A. hippocastunum fed with sodium [l-‘*C]acetate. 

Two methods of feeding were examined and one of these gave a useful level of incorpor- 
ation of [‘“Cl into the phenolic fraction. In this more useful procedure, aqueous sodium 
[I-14C]acetate was injected into the fruit whilst still on the tree. The fruits were allowed 
to grow for a further 2 weeks and then, when almost mature, harvested at the end of 
August. An appreciably lower incorporation was obtained by an alternative procedure in 
which aq. sodium-Cl-‘*C]acetate was slowly fed, via a burette, into a hole drilled in a fruit 
bearing branch.* The [14C]procyanidins were isolated from the seed shells by a procedure 
similar to that described by Haslam et al.’ Separation of the crude phenolic extract on 
a column of Sephadex LH20 gave six fractions, one of which (fraction 3 ; see Table 1) was 
rich in (-)-eplcatechm. It was found that (-)-epicatechm in methanol is not retained by 
Sephadex QAE in the chloride form, in contrast to dimeric and polymeric procyanidins. 
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Therefore, fraction 3 was chromatographed on a short column of Sephadex QAE and, after 
evaporation of the eluate, the brown-white solid was recrystallized from water to give pure 

[‘4C]eplcatechm (1.6 pCl/mmol, 0.44$ mcorporatlon) [14C]Procyanldm AI” (I 1 @Jy 
mmol) obtained from fraction 5 (Table 1) without the use of Sephadex QAE, was dn-ectly 
recrystallized from methanol/water ( 1: 3). Paper chromatography and autoradlography 
demonstrated that other fractions also contamed [ 14C]procyamdms In particular. frac- 
tion 4 was rich m [“CJprocyanldins Bl and B2 

Fraction Tube nos * 

I 20-27 
2 28 31 
3 38-49 
4 50-63 

5 64-75 

wag11tt 
(mgi 

15 
23 
126 
42 

50 

Act~v~t\ x IO”+ I Phenohc 

(dpm,g) component\ 
___- 

23 
X0 
Y4 rplcatechln 
63 procqamdms 

Bl &B2 
69 procqamdtn 

:\ _ 
6 76-100 17 66 

* The methanol eluent was momtored at 280 nm and collected m 50 ml tubes (I 00 
fractions) 

t The phenohc extract (0 5 g) was obtamed from 62 g of seed shells labelled bq 
method 2 

$ By llquld scmtlllatlon (Nuclear Enterprises, NE250 scmtdlator) on a Beckman 
LSlOO counter 

EXPERIMENTAL 

Frrdrrzq of r’4C]ac.c,tutr m Ar~trlus h~ppocamnum Method 1 A soln of sodmm [I-“+C]acetate (2 mC1, 56 
mCl/mmol) m H,O (10 ml) was allowed to flow through a stamless steel tube mto a fruit bcarmg branch (ca 
I m dla ) of a mature specimen of A hrppocu,~tamr~n. dut mg a period of 2 weeks m mid-August At the end of 
this time the seed shells (750 g) were harvested and the crude phenohc extract (8 g, 6 0 x IO’ dpm,/g) ohtalned 
as descrtbed below Method 2 A solution of sodium [I-‘“Clacetate (I mC1) m H,O (5 ml) waj uued to mJect 
fruits of A h~ppocastanunt growmg on a mature tree m mid-August The fruits (42) were miccted Just hclow the 
outer skm with samples (100 1~1 , 20 &I) of the above solution The fruits were protected b> perforated pl,tstlc 
bags and the mJectlons were repeated I week later with a further 20 /ICI of sodmm [ I-l”C’]dcetatc per fruit After 
a further week’s growth, the seed shells (I 300 g. 42 Irults) were harvested and the procyamdlns extracted 

E.ubact~on ofprocyan~d~na from fi ulty The seed shells (1300 g, lahelled by method 2) v~cre macerated ulth mcth- 
dnol through a short column (6 x 1 cm) of Sephadex QAE (chloride form) The crude [‘%‘]eptcntechtn ohtcllncd 
washed with petrol (b p 60-80.4 x I I J diluted with HZ0 (21 ). and then extrdcted w11h EtOACli x 1 1 1 Evdpo- 
ration of the dried EtOAC extract gave a crude phenohc extract (I 0 5 g 1 X x 10‘ dpm &) The crude ph~ok 

extract (0 5 g portions) was chromatographed on a column (SO x 800 mm) of Sephadex LH20’ usmg methanol 
as eluant to give five maJor fracttons(see T,+ble I) Exammitlon by PC (Whatmdn No 1 paper, I-BuOH HOAc- 
Hz0 (14 I 5) and 6”” HOAc, spray 0 3”,, aq FeCI, K,Fe (CN),) demonstrated the phenohc composmon of each 
fraction DImerIc procyamdlns and colourmg matter were removed from fraction 3 ( 150 mgl by p,isu‘+ge in meth- 
anol through a short column (6 x I cm) of Sephadcx QAt (chloride fool m) 7 hc CI udc [“Clcplcatechln obtalncd 
(96 mg) was purltied by recrystalllLatlon, with charcoal, from H,O The IdentIty of the [“C’lcplcatechm ad\ 
confirmed by comparison with authentic (-)-eplcatechm (mp mlxed mp. IJV, IR, PC dnd GLC of the trm~ethqlsl- 
lyl derlvatlre) [‘%Z]Eplcatechm (1 5 g) was ohtamed trom the seed shells (1300 g) with an actlvlty of I 6 /ICI, 
mm01 representmg 0 4yd mcorporatlon Direct recrystalhratlon of fraction 5 from methanol/H,0 (1 3) with 
charcoal. gave [‘4C]procydnldrn A2 (630 mg, from 1300 g seed shells) with dn actlvnl 01 1 1 /K~mrnol (0 I”,, 
mcorporatlon) (‘4C]Procyanld~ns of the B tqpc were ohtaincd m lower jleld from fraction 4 
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