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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 
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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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was removed under vacuum and the residue taken up in MeOH. The flavonoids were purified using paper 
chromatography (TBA and 15 % HOAc) and identified according to Mabry et uL3 The sugar moieties of the 
flavonoids were chromatographically identified on Avicel (TG-101) plates in EtOAc-HOAc-Hz0 (9:2:2), 
iso-PrOH-HOAc-HZ0 (60: 1:39), n-BuOH-EtOH-HZ0 (40: 11: 19)4 and EtOAc-pyridine-Hz0 (12:4:5)5 
and by paper chromatography using EtOAc-pyridine-HZ0 (12: 5:4).6 The sugars were detected with a 
periodate positive benzidine hydrochloride reagent or a p-anisidine hydrochloride reagent.6 The phenolic 
acids were. identified according to Wallace.’ A more detailed account of the above can be found in Mc- 
Gowan. 
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Plants and sources. Almost all the plants were collected by Dr. R. K. Godfrey to whom 
the authors are grateful. Eupatorium album L. (in clearing 16 miles west of Tallahassee, on 
Nov. 5,196l; FSU herbarium No. 68 317). E. capilrifoZium (Lam.) Small. (near Tallahassee, 
on Oct. 2, 1961; Godfrey No. 61 490). E. capillifolium perfoliatum (along Florida route 
361, 2 miles from the coast in Taylor County, Florida, on Oct. 14, 1961; Houk No. 370, 
FSU herbarium No. 67 390). E. coelestinum L.* (near St. Marks, Wakulla Co., on Oct. 2, 
1961; FSU herbarium No. 66 988). E. cuneifolium Willd. (in the vicinity of Lake Seminole, 
north of Sneads, Florida; Godfrey No. 61 389 and 3 miles west of Ponce de Leon, Holmes 
Co., Florida along US 90; Lazor No. 928). E. hyssopifolium L. var. calcaratum (diploid) 
(in Leon County, Florida, on Aug. 28, 1968; Godfrey No. 68-119). E. perfoliatum L. (in 
vicinity of St. Marks, Wakulla Co., on Oct. 2, 1961; Godfrey No. 61 493 and at crossing of 
side road and Florida route 20, 7 miles east of Hosford, Florida, on Sept. 20, 1968; Lazor 
No. 1218). E. ‘recurvans’ Small. (a special naturally occurring hybrid of E. recuruans and 

* Revised to Conoclinium coelestinum (L.) A. P. DECANDOLLE, R. M. KING and H. ROBINSON, Phytologia 
19, 299 (1970). 


