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Gne of the antifungal factors * isolated (1,2) from barley seedUng 

consists, essentially, of the glucosides of two closely related coplpounde, 

hordatine A and hordatine B. Attempts to achieve a preparative reeolution 

of the glucosides were of no avail but, fortunately, it was possible to treat 

the mixture, for many purposes, as a single chemical entity. It could thus 

be shown (2) that it comprises, per molecule, two agmatine residue6 bound in 

amide bonds through their aminonitrogens, a D-glucopyrsno8e unit, and a sub- 

stituted coumaric acid residue attached to a further, undefined mDiet.y. M.ld 

m-sthanolysis Liberated the hordatines which were also investigated mpidly in 

admixture. 

The hordatines haveA _s 300 rq~ (log l 4.31) which is essentially 

stable to base. The phenolic wgen in the coumaroyl moiety of the compollndr 

ia therefore still bound in an ether link. Gn the other hand, a second mex- 

imom at 229 w (logr 4.35) shifta to 238 ~JI on basification. Hydrogenatioo 

of the hordatinee furnishes the dihydro derivativea, ulth~_ZSl, 220 mp 

her 3.49, 4.15) in neutral, ~X&,X&&h& qa 

solution. Clearly, the hotitinee contain a free pha~~luhich 

jugatedto the couaaroylchnx~phore. 

lnalkaune 

18 not can- 

$, Contribution No. 323 
the fraction previously (2) designated ae II. 
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The dihydrohordatines, also accessible by methanolysis of the dihydro- 

glucosides, have been partially resolved by countercurrent distribution into 

fractions consisting of dihydrohordatine A ([a]g3' + 49' when almost pure), 

admixed with increasing amounts of dihydrohordatine B. Methylation (Me2SO4/ 

K2CO.3) follcwed by vigorous alkaline hydrolysis, furnished the crystalline 

acids I (40%) and III (3mg) from material rich in the A component. Poorer 

fractions gave the same acids in the ratio 4:3 but in both cases, I and III 

together we?e obtained in about 80% yield. 

I is a ,:olourless dicarbowlic acid Cl9Hl806*, m.p. 164-8°~xX,298, 

218 mp (log l 4.23, 4.27, 96% EtOH); X ,288 mp (log= 4.37, .06N NaOH, 

50% JZOH);X~~~O, 220 mp (loge 4.29, 4.29; acidified KtOH) and vz 

-1 1696, 1652 cm . At the melting point, it is transformed into the yellow, 

crystalline lactone II, C19H1605, m.p. 155-8°~mam381, 250 mp (logr 

4.28, 4.23), vz 1762, 1710 cm-=, reopened to I by dilute base. Ozono- 

lysis of I affords a salicylic acid. The nmr spectrum of I (in d6-acetone) 

OH COOH O- co 

COOH OMe COOH OMe 

(I,Ff=H) (lI,R'H) 
(IU,R=OMe) (lP,R~Ot&) 

shows a singlet atv 2.15 (lH, 

deshielded olefinic proton); a 

typical A2B2 system (4H, multi- 

plet approximating to a pair of 

doublets centred at 2.81 and 

3.22, JAB 9 c.p.s.) superimposed 

on the only partly resolved 

signals due to three other arom- 

atic protons; a singlet at 6.23 

(3H, aromatic OMe) and a multiplet approximating to a quartet centred at 7.32 

(4H, S-arylpropionic acid). 

*Satisfactory analyses were obtained for all compounds characterized by 
constitutional formula. 
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The structures* represented by (I) and (II) respectively, folloaud imr 

the sum of this evidence and wars confirmed by zyntbsnia. Addition of -1 

bromide to phlorstic acid methyl ester gave m8thyl+-4-aUyloxypbm@- 

propionate, characterized as the corresponding acid Cl2QO3, m.p. 89-900. 

Claisen rearrangement of the ester at 210 ', followed by acetylztion of tbo 

crude product, ozonolysis, alkaline hydmly'8iS and chromatography o~zr 

silica gel, afforded 50% of g-(3-carboxymsthyl-4-~sny1)propioni.o 

acid, CllHl205, m.p. 155-7'. 'Ibis was CondSnSSd with anisaldsbyds in the 

presence of pyridine to give 7@ of the sxpectsd product, identical dth 

lactone II by m.p., mixed m.p., UY and ir spectra and by bydrolyais to 

acid I (criteria as above). 

Acid III, C20H~07, m.p. BO-4', is very Similar to I in UY apsctrwa. 

At the melting point, it forms a lactone 1V~xX~80, 250 ~qr, YE 1757, 

1705 cm-l, while the nmr spectrum indicates that III is a ring A m~tbozy 

derivative of I. Of the three possible structures, (III), derirsd from 

ferulic acid, was the most probable on biogenetic grounds. lbi6 aurmiw 

was substantiated by a synthesis of III from dibydroferulate along the routs 

described above. 

I and III can be derived directly frcmdihydrohordatine Aand B rsspsct- 

ively, if these are formulated as in (V) and VI). lbe hordatine glucosidss 

can then be represented as a mixture consisting prsdominantly of (VII), 

smaller amounts of (VIII), and their double bond (cis) isomers (proof for 

the presence of the latter is available). The asSigned StruCtWsa al.S COn- 

sistent with all the available evidence, except for two evlier analyasa (2) 

for salts of the glucosides, which, when considered together*, supported a 

* jtereocheldstry about the olefinic bond not implied. 
MThe dipicrate, in contrast to the dihydrochloride of the mixturs, could 
be purified by repeated precipitation. The analytical data obtained for 
it are +so ocmpatible with the present formulations. Found, C, 47.29, 
H, 5.16, N, 16.23, 0, 31.64%. C34W,gNgC9. X6H3N 07 requires C, 47,19, 
b, 4.65, N, 16.75, 0, 31.43%. C35H5&jqO. x6 3N3+mquir88 C, 47.00, 2 
H, 4.70, M, 16.33, 0, 31.97%. 
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Fig. 1. Nmr spectrum of hordatine (A and B) glucoside diacetate in D20. 

L. I I I I I * , I 
I I I 

Fig. 2. NW spectrum of dihydrohordatine (A and B) diacetate in D20. 

C37H5gN@U fOrIW,.atiOn. The proposal was only tentative (2) and can be 

rejected when the nmr spectra of hordatine derivatives are considered. These, 

when allowance is made for the known number of proton-bare carbon atoms and 

NH and OH groups, lead, within the limits of integration, to constitutions 

c3&H4&@ Or C35H5&010 a8 required by .(mI) Or (VIII) respectively. 
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Allbands canbe 

shown by typical 

assigned in confomitywith the proposed struotureS, as 

spectra for the glucosides (Fig. 1) end the dim- 

atines (Fig. 2) and data for eat other derivatives (Table 1). 

TABIZ 1. 

Nmr Spectra in D2.0. 

r a, (multiplicity) 
J c.p.s., (relativs area) 

Compound 1 2b 3b 

fLl4Gyl 2.G2.9, (m) 
-, (7) 

2.w.5, (m) 
-, (9) 

5.32, (d) 
7.5, (1) 

5.50, (d) 
7.5, (1) 

Hclu, !bNe 5$6&, (4 5.95, (a) 5.9% (e?) 
-, & 0.5) -, & 0.3) 

1) dihydrohordatine glucoside diacetate 2) hordatine di-d3_ocetati 
3) obtained by acetylation (AI@, room'temperature) of hordatb at the 
phenolic hydrql, as di-d3-acetat.e. Soms products of N-acylation are 
probably present but no shifts characteristic for acylaticm of primury 
or secomiary alcohols can be detected. a) dekwmined on a Varien A60 
instrment to tetramsthylsilane as external reference. b) note the 
signals assignable to methcayl. c) bands ovsrlap in thieregion. 
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The atereochexdstry of the hordatine glucoeides at the ancmeric centre 

follows fran the poeition (3) of the signal due tc Ii=. The & configuration 

ha8 been orajgned to I+,, $ by analogy with dehydrodiconiferyl alcohol (4) 

(I$ 5.81, $ 4.46, J& 7.2 c.p.e., in ClXl3) but must be regarded as 

tentative (4). 

Trace emcamte of dehydrodiconiferylalcoholand related compounde have 

beendetectec.in epruce (5), butonlyby chrcuatographic proceduree and, 

further, the compounde may have been artifacts (6). The hordatine glucosidea 

are ieolated in relatively substantial amounts and they cannot be artifacts, 

ae evidenced by the optical activity of the agluconee. lhey thus appear to be 

the fir& authentic examples of the occurrence, innature, of the phenylprop 

amid dimere which have been discussed as lignin precureoro (5,6). Purther, 

evidence is available that hordatines A and B occur in barley also in the free 

form. The structure of hordatine A has been confirmd by a eyntheeie of the 

mcaate, which uU.l be reported in the near future. 
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