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Plant. Syrenia cana (Piller et Mitterpacher) Neilreich. (Herbarium deposited in the 
Botanic Museum of the University of Copenhagen.) 

Seeds. Defatted, ground seed material (13 g) was extracted with 70% MeOH. The residue 
was subjected to enzymic hydrolysis in a citrate buffer (pH 6.5) by the addition of a few 
drops of a myrosinase solution and a trace of ascorbic acid. The resulting isothiocyanates 
(66 mg) were extracted with CHCl, and chromatographed on a silica gel column with 
CHCI, containing 0*5-3x EtOH, as the mobile phase. Three fractions, (i)-(iii), were separ- 
ately studied. (i) Most lipophilic: the fraction was treated with methanolic ammonia. On 
paper chromatography in water-saturated CHCIJ,l and two other solvent systems, trace 
amounts of two thioureas were observed, indistinguishable in their behaviour from 
I-allylthiourea and I-(3-methylthiopropyl)-thiourea, supposedly deriving from allylgluco- 
sinolate and 3-methylthiopropylglcosinolate, both previously encountered in other crucifer 
seeds.2*3 (ii) Less lipophilic: identified as 3-methylsulfonylpropyl isothiocyanate (cheirolin) 
by reaction with ammonia and aniIine to give I-(3-methylsulphonylpropyl)-thiourea and 
I-(3-methylsulfonylpropyl)-3-phenylthiourea, respectively, indistinguishable from authentic, 
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synthetic specimens” (TLC, UV, IR, MS, and m.p.). The finding supports the presence of 
3-methylsuljkylpropylglucosinolate in the seeds, in keeping with the botanical affinity of 
Syrenia to cruciferous genera such as Cheiranthus, Erysimum and Malcolmia, typical 
sources of the same g1ucosinolate.2*3 (iii) Least lipophilic : identified as (R)3-methylsulfinyl- 
propyl isothiocyanate through its conversion into (-)-I-(3-methylsulfinylpropyl)-3-phenyl- 
thiourea,5 of established (1P)-configuration,6 and critical comparison (TLC, UV, IR, 
MS, m.p. and [a],,). Most likely, the isothiocyanate derives from (R),-3-methylsulJinv&opyl- 
glucosinolate, first isolated from seeds of Iberis amara L.,’ but subsequently encountered in 
several other species of the same and other genera.2v3 

Acknowledgement-The authors are grateful to Mr. J. P. Hjerting and the Botanic Garden of the University 
of Copenhagen for the seed material. 

4A. K~R, F. MARCUS and J. Corn, Acta Chem. Scond. 7,137O (1953). 
s A. K~R and R. G~ELIN, Acra C/rem. Scund. 10,llOO (1956). 
6 K. K. CHEUNO, A. KJER and G. A SW, C/rem. Commun. 100 (1965). 
’ O.-E. SCHULTZ and R. GMELIN, Arch. Phurm. m/59,404 (1954). 

Key Word Index-Syrenia cana; Cruciferae; glucosinolates; 3-methylsulfonylpropylglucosinolate; 
allylglucosinolate; 3-methylthiopropylglucosinolate. 

Phytochemlstry, 1972, Vol. 11, *p. 1503 to 1504. 

FLAVONOIDS 

Persamon Press. Printed in England. 

COMPOSITAE 

AND PHENOLIC ACIDS FROM 

CIRSIUM LAIWEOLATUM 

SHIRLEY G. MCGOWAN and J. W. WALLACE 

Department of Biology, Western Carolina University, Cullowhee, NC 28723, U.S.A. 

(Received 26 October 1971) 

Several studies of the flavonoid chemistry of the relatively large genus Cirsium Mill. 
have appeared.’ This report concerns the identification of the flavonoids and phenolic acids 
of mature flowering specimens of Cirsium lanceolatum L. (Hill.) (Carduus lanceolatur L.).2 
The flavonoids identified were kaempferol-3-0-glucoside, quercetin-3-0-glucoside, querce- 
tin-3-0-galactoside, apigenin-7-0-diglucoside, and genkwanin-4’-0-glucoside. The identi- 
fied phenolic acids were p-coumaric, cafTeic, ferulic, p-hydroxybenzoic, protocatechuic, and 
vanillic acids. 

EXPERIMENTAL 
The plant material was collected in Jackson County, NC., U.S.A. Herbarium specimens were deposited 

in the herbarium of Western Carolina University. For flavonoid and phenolic acid analyses the fresh leaves 
were thoroughly extracted with 80% EtOH, the extract concentrated under vacuum, diluted with hot H20, 
and filtered through celite. The aqueous solution was exhaustively extracted with EtOAc. The EtOAc 
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