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Present work. The aerial part was dried, powderized and extracted successively with light 
petroleum, CHC& and ethanol. The light petroleum extract was saponified with 10% 
methanolic KOH. The unsaponifiable portion was taken into isopropyl ether and chro- 
matographed on a silicic acid column, affording: Octacosane, C28H60; m.p. 6&62”, IR, 
NMR, m.m.p. ; Dotriacontane, C32H66 ; m.p. 70-72, IR, NMR, m.m.p.; Stigmasterol, 
C29H480; (M+ 412), m.p. 150-154”; [CC] -42.4”, IR, NMR, UV; Co-TLC and m.m.p. 
Stigmasteryl acetate C31H5,,02 (M+ 454) m.p. 136-138” [u] -45”. 
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Plant. Karwinskia humboldtiana, Zucc. Occurence. Northern part of Mexico. Uses. 
Medicinal,’ has a progressive paralysing action. It is toxic to cattle and human beings.2 
Previous work. An unidentified quinone.3 

Present work. The dried fruit was extracted twice with light petroleum, extracts were 
chromatographed on silicic acid: (/3-amyrin, C30H500 (M+ 426), m.p. 197” (m.m.p. with 
authentic sample), [a], IR, NMR of triterpenol, and of its acetate. From the second extract 
was obtained chrysophanol-(l,8-dihydroxy-3-methylanthraquinone, Cr5H1,,04 (M+ 254), 
m.p. 197” UV, IR, NMR (m.m.p. co-TLC and IR with authentic specimen). 
Acknowledgements-To Dr. Hal Ramsey for his interest in this research. This work was supported by a 
grant from Research Corporation from New York. Thanks to Dr. Teiler from Strasbourg University for the 
MS and Professor R. H. Thomson for a sample of chrysophanol. 

* Part XXI in the series “Mexican Medicinal Plants”. 

1 M. MAarfNsz, PIantas Medicinales de Mixico (4th Edition), p. 501, Editorial Betas, Mexico (1959). 
2 J. M. KINGSBURY, Poisonous Plants of the United States and Canada, p. 220, Prentice Hall, New Jersey 

(1964). 
3 T. N. SHAVER, Dissertation, Texas A & M. University (1966). 

Key Word Index-Karwinskia humboldtiana; Rhamnaceae; chrysophanol. 

phytochemistry, 1972, Vol. 11, pp. 1186 to 1188. Pergamon Press. Printed in England. 

SCHROPHULARIACEAE 

FLORAL FLAVONOIDS OF THE MZMULUS LUTEUS COMPLEX 

A. M. FERFCO, G. J. BALDWIN and R. K. VICKERY, JR. 

Department of Biology, University of Utah, Salt Lake City, Utah 84112, U.S.A. 

(Received 3 September 1971) 

THE Mimulus luteus complex of section Simiolus consists of three species: M. lutes L., 
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M. cupreus Dombrain, and M. tigrinus Hort. and their varieties.‘p2 Previously, herbacitrin, 
i.e., herbacetin (8-hydroxykaempferol)7-glucoside, has been identified in the flowers of 
M. lutew3 The carotenoid pigments in the petals of M. cupreus and M. tigrinus4 have been 
determined. The floral flavonoids of the M. cardinalis complex of section Erythranthe have 
also been determined.5-7 

RESULTS AND DISCUSSION 

The major floral flavonoids of 13 populations of the Mimulus luteus complex were 
investigated. Six of the populations belonged to M. Zuteus, four to M. tigrinus and three to 
M. cupreus. 

Fresh flowers from all populations were pooled and a flavonoid extract prepared using 
standard procedures. This extract contained at least ten flavonoids, five of which were 
studied in detail, The five were found to be cyanidin 3-monoglucoside acylated with an 
unknown acid (not a cinnamic acid derivative), kaempferol 7-monoglucoside, quercetin 
7-monoglucoside, a kaempferol3-glycoside, and a quercetin 3-glycoside with undetermined 
numbers of glucose residues at the 3-positions. The remaining tlavonoids were studied in 
less detail, but appeared to be kaempferol 7-diglycoside, quercetin 7-diglycoside, apigenin 
7-glycoside, luteolin 7-glycoside, and herbacetin 7-glucoside. The finding of the latter con- 
firms the previous report. 

All the major floral flavonoids were found to be present in each of the three species, 
although individual populations of each species lacked one or more of them. Marked 
quantitative differences in the pigments occur between populations. In fact, each of the 
13 populations could be distinguished on the basis of qualitative and quantitative differences 
in its floral flavonoid pigment complement. 

Populations of a related complex, the M. glabratus complex also of section Simiolus, 
were surveyed. Comparisons showed that they too contained the 7-monoglucosides of 
kaempferol, quercetin and herbacetin. In contrast, the M. cardinalis complex of section 
Erythranthe6 differs markedly from the M. luteus and M. glabratus complexes. The pelar- 
gonidins of the M. cardinalis complex are lacking in the other two complexes, while the 
kaempferol, quercetin and herbacetin of the M. luteus and M. glabratus complexes are 
lacking in the M. cardinalis complex. ’ Thus, the observed similarities and differences in 
floral flavonoids support the present taxonomic treatment of these species groups. 

EXPERIMENTAL 

Standard procedures were used for tlavonoid extraction.* The flavonoids were purified by two-dimensional 
and one-dimensional paper chromatography. The flavonoids were hydrolysed. The aglycones were identified 
by paper chromatographic comparisons with authentic compounds (three solvents) and UV analysis.9 
The sugars were identified by paper chromatographic comparisons with known sugars. 

r A. L. GRANT, Ann. MO. Bat. Gard. l&99 (1924). 
z H. R. DESCOLE, Genera et Species Plantarum Argentinarum, Vol. 5, p. 104, Guillermo Kraft Ltda., Buenos 

Aires (1954). 
3 J. B. HARBORNE, Phytochem. 8,177 (1969). 
4 T. W. Goo~w% and D. M. THOMAS; Phjtochem. 3,47 (1964). 
s R. K. VICKERY, JR. and R. L. OLSON, J. Hered. 47, 194 (1956). 
6 H. G. POLLOCK, R. K. VICKERY, JR. and K. G. WILSON, Am. J. Bat. 54,695 (1967). 
7 K. G. W~SON, R. K. VICKERY, JR. and H. G. POLLOCK, Genetics 61, S64 (1969). 
* C. G. NORDSTROM. J. Chem. Sot. 2764 (1953). 
g L. Juan, in The Chemistry of Flavonoid compounds (edited by T. A. GEISSMAN), p. 107, Macmillan, New 

York (1962). 
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Cyanidin 3monoglucoside, acylated. Acid hydrolysis gave cyanidin and glucose. Spectral analysis of the 
glywside indicated that glucose was at the 3-position, and sequential acid hydrolysis indicated that it was a 
3-monoglucoside. This pigment had a chromatographic mobility identical to authentic cyanidin 3glucoside 
(four solvents) only after mild alkaline hydrolysis, indicating that it was acylated. The acylated and non- 
acylated glucoside had identical absorption spectra, indicating that the acyl group was not a cinnamic acid 
derivative. The nature of the acyl group was not determined. 

Kaempferol and quercetin 7-monoglucosides. Acid hydrolysis gave the corresponding aglycones and 
glucose. The color reactions of these glycosides on paper chromatogramsl” and UV analysis indicated they 
were 7glucosides, and RI data indicated they were 7-monoglucosides. 

Kaempferol andquercetin 3-glucosides. These were identified in a manner similar to the 7-monoghrcosides, 
except that satisfactory R,s were not obtained. Therefore, the number of glucose units at the 3-position 
cannot be stated. 

Kaempferol and quercetin 7-diglycosides. Color reactions of these glycosides on paper chromatograms, 
and UV spectral data indicated these to be 7-diglycosides of kaempferol and quercetin. Their positions on 
two-dimensional paper chromatograms relative to the 7-monoglucoside derivatives mentioned above 
indicated that these are probably 7-diglycosides. 

Apigenin and luteolin 7-glycosides. UV spectral data indicated these to be 7glycosides of apigenin and 
luteolin. 

Herbacetin 7-monogfucoside (herbacitrin). The color reactions on paper chromatograms, and UV spectral 
data confirmed the existence of this pigment in M. Iuteus. 
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Extensive studies have been made of the polyphenols of the leaves of tobacco resulting 
in the identification of many hydroxycinnamic acid derivatives.‘s2 However, there has been 
little work done on this class of compounds in the floral parts of the plant. Besides chloro- 

1 V. C. RUNJZCKLES, Can. J. Biochem. Physiol. 4, 2259 (1963). 
z A. ZANE, W. BECK and S. H. WENDER, Tob. Sci. 7,21 (1965). 


