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Abstract-The isolation of forty-five of the fifty-one flavonoids from aerial parts of Gutierrezia microcephala ace 
described here. These forty-five llavonoids, together with six previously reported, make fifty-one llavonoids isolated 
from this species. There are eight new compounds: 5,7,2’,4’-tetrahydroxy-6,8,5’-trimethoxyflavone, 5,7,2’,4’- 
tetrahydroxy-8,5’-dimethoxyllavone, 5,7,3’,4’-tetrahydroxy-3,6,8,5’-tetramethoxyflavone, 5,6,3’,5’-tetra- 
hydroxy-3,7,8,4’-tetramethoxyflavone, 5-hydroxy-3,6,7,8,3’,4’,5’-heptamethoxyflavone, 3,5,3’,4’-tetrahydroxy_6,7,8_tri- 
methoxyllavone, 5,3’-dihydroxy-3,6,7,8,4’-pentamethoxyflavone and 5,7,8,4’-tetrahydroxy-3,6-dimethoxyflavone. 

INTRODUCTION 

Fifty-one flavonoids, including twelve new compounds 
have been isolated from Gutierrezia microcephah (DC) 
A. Gray. We have already reported [l] on six of the 
compounds, namely: 5,7,2’-trihydroxy-3,6,4’,5‘-tetra- 
methoxyflavone (l), 5,7,2’-trihydroxy-3,6,8,4’,5’-penta- 
methoxyflavone (3), 5,2’-dihydroxy-3,6,7,8,4’,5’-hexa- 
methoxyflavone (S), 5,7,2’,4’-tetrahydroxy-3,8,5’-tri- 
methoxyflavone (a), 5,7,2’5’-tetrahydroxy-3,6,8,4’-tetra- 
methoxyflavone (7) and 5,7,2’,4-tetra- 
hydroxy-3,6,8,5’-tetramethoxyflavone (8). Of these, 1,3,5 
and 6 were new to the literature. In this paper, we discuss 
the isolation and identification of the remaining forty-five 
flavonoids including eight new compounds: 5,7,2’,4’- 
tetrahydroxy-6,8,5’-trimethoxyflavone (lo), 5,7,2’,4’-tetra- 
hydroxy-8,5’-dimethoxyflavone (ll), 5,7,3’,5’-tetra- 
hydroxy-3,8,4’-trimethoxyflavone (12), 5,6,3’,5’-tetra- 
hydroxy-3,7,8,4’-tetramethoxyflavone (13), 5-hydroxy- 
3,6,7,8,3’,4’,5’-heptamethoxyflavone (14), 3,5,3’,4’-tetra- 
hydroxy-6,7,&trimethoxyflavone (1% 5,3’-di- 
hydroxy-3,6,7,8,4’-pentamethoxyflavone (16) and 5,7,8,4’- 
tetrahydroxy-3,6dimethoxyflavone (17). The thirty-seven 
known compounds are 5,2’,4’-trihydroxy-6,7,8,5’-tetra- 
methoxyflavone (9) [2], 5,3’-dihydroxy-3,6,7,8,4’,5’-hexa- 
methoxyflavone (18) [3], 5,7,3’,4’-tetrahydroxy-3,6,8,5’- 
tetramethoxyflavone (19) C41? 5,7,3’,5’-tetra- 
hydroxy-3,6,8,4’-tetramethoxyflavone (20) [S], 5,7-di- 
hydroxy-3,6,8,3’,4’,5’-hexamethoxyflavone (21) c41, 
5,3’,5’-trihydroxy-3,6,7,8,4’-pentamethoxyflavone (22) 
c41, 5,7,3’-trihydroxy-3,6,8,4’,5’-pentamethoxyflavone 
(23) [6], 5,7,3’,4’,5’-pentahydroxy-3,6-dimethoxyflavone 
(24) [7], 5,7,3’-trihydroxy-3,6,4’,5’-tetramethoxyflavone 
(25) c71, 5,7,3’,4’,5’-pentahydroxy-3,6,8-trimethoxy- 
flavone (26) [4], 5,7,3’,4’-tetrahydroxy-3,6,5’-trimethoxy- 
flavone (27) [7], 5,7,3’-trihydroxy-3,6,8,4’-tetramethoxy- 
flavone (28) [4], 5,7,4’-trihydroxy-3,6,8,3’-tetramethoxy- 
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flavone (29) [7]. 5,3’-dihydroxy-3,6,7,4’-tetramethoxy- 
flavone (30) [7], 5,3’,4’-trihydroxy-3,6,7,8_tetramethoxy- 
flavone (31) [8], 3,5,7,3’,4’-pentahydroxy-6,8-dimethoxy- 
flavone (32) [6], 5,7,4’-trihydroxy-3,6,3’-trimethoxy- 
flavone (33) [7], 5,7,3’,4’-tetrahydroxy-3-methoxyflavone 
(34) [7], 3,5,7,4’-tetrahydroxy-6,8,3’-trimethoxyflavone 
(35) [7], 5,7,3’,4’-tetrahydroxy-3,6-dimethoxyflavone (36) 
[7], 5,7,3’,4’-tetrahydroxy-3,6,8-trimethoxyflavone (37) 
[7], 5,7,3’,4’,-tetrahydroxy-6,8-dimethoxyflavone (38) [7], 
5,7,3’,4’-tetrahydroxy-3,8-dimethoxyflavone (39) [4], 
3,5,7,3’$-pentahydroxy flavone (40), 5,4’-di- 
hydroxy-3,6,7,8-tetramethoxyflavone (41) [7], 5,7,4’-tri- 
hydroxy-3,6,8-trimethoxyflavone (42) [9], 5,7,4’-tri- 
hydroxy-3,8-dimethoxyflavone (43) [7], 5,7,4’-tri- 
hydroxy-3,6-dimethoxyflavone (44) [7], 3,5,7,4’-tetra- 
hydroxyflavone (45), quercetin 3-galactoside (46), iso- 
rhamnetin 3-galactoside (47), quercetin 7-glucoside (48), 
luteolin 7-glucoside (49), orientin (50), vitexin (51), violan- 
thin (52) and isovitexin (53). 

Recently, from a different population of G. micro- 
cephaiu other workers [IO] isolated 20 flavonol methyl 
ethers including 8,21,23,29,32-34,37,38,42 and 43. In 
contrast to the population investigated here which con- 
tained as major constituents 2’-hydroxyllavonol3-methyl 
ethers, these workers reported only one minor constituent 
to have a 2’-hydroxyl group. We are currently examining 
additional populations in order to establish the extent of 
chemical variation in G. microcephala. 

RESULTS AND DISCUSSION 

Column chromatography and preparative PC of the 
dichloromethane and ethyl acetate extracts of a con- 
centrated aqueous methanolic extract of the aerial parts of 
G. microcephalu led to the isolation of the forty-three 
aglycones (1, 3, S-45) and eight glucosides (46-53). All 
new compounds (1,3,5,6,10-17) are aglycones. Since we 
have previously reported on the new compounds 1,3,5 
and 6 and the known compounds 7 and 8 [l], here we 
report only the isolation of thirty-seven known com- 
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Table 7. R, value comparison of tlavonoids 
possessing 2’,4’,5’-substitution pattern in 

methanol* 

R,x lOOin 
15 % HOAc TBA 

Flavonol 
1 .5.7.2’-OH 

3;6;4’,5’-OMe 
3 3,7,2’-OH 

3,6,8,4’,5’-OMe 
4 5,7,5’-OH 

3,6,8,2’,4’-OMe 
5 5,2’-OH 

3,6,7,8,4’,5’-OMe 
6 5,7,2’,4’-OH 

3,8,5’-OMe 
7 5,7,2’,5’-OH 

3,6,8,4’-OMe 
8 5,7,2’,4’-OH 

3,6,8,5’-OMe 
Flavonet 
9 5,2’,4’-OH 

6,7,8,5’-OMe 
10 5,7,2’,4’-OH 

6,8,5’-OMe 
11 5,7,2’,4’-OH 

8,3’-OMe 

66 91 

85 89 

85 89 

65 91 

75 93 

74 85 

76 86 

14 93 

3 82 

5 92 

*On cellulose or paper. 
t Based on several samples synthesized by 

Dr. M. Iinuma, 2’,6’dioxygenated flavones also 
exhibit high R, values in both 15% HOAc and 
TBA. 

tetramethoxyflavone (casticin, 30), 3,5,7,3’,4- 
pentahydroxy-6,8dimethoxy!lavone (32), &I$- 
trihydroxy-3,6,3’-trimethoxyflavone (jaceidin, 33), 
5,7,3’,4’-tetrahydroxy-3-methoxyflavone (34), 3,5,7,4’- 
tetrahydroxy-6,8,3’-trimethoxyflavone (limocitrol, 35), 
5,7,3’,4’-tetrahydroxy-3,ddimethoxyflavone (axillarin, 
36), 5,7,3’,4’-tetrahydroxy-3,6,8-trimethoxflavone (37), 
5,7,3’,4’-tetrahydroxy-3,8dimethoxyflavone (39), quer- 
cetin (40), 5,7,4’-trihydroxy-3,6,8-trimethoxyflavone (42), 
5,7,4’-trihydroxy-3,6_dimethoxy&vone (44). kaempferol 
(45), quercetin 3-galactoside (46), isorhamnetin 3-galacto- 
side (47), quercetin 7-glucoside (48), and luteolin 7- 
glucoside (49) were identified by colour on paper under 
UV light, UV and ‘H NMR of their TMSi ethers. The 
identity of orientin (50), vitexin (Sl), isovietxin (52) and 
violanthin (53) were determined by colour on paper under 
UV-light, UV, ‘H NMR of their TMSi ethers and MS of 
their PM derivatives [14]. 

EXPERIMENTAL 

Plant material. Gutierrezia microcephala was collected on June 
5, 1981 from the state of Neuvo Leon, Mexico, on Hwy. 40 
between Monterrey and Saltillo on the road to Microondas by 
Mark Leiding and Meredith Lane. Voucher specimens are on 
deposit in the University of Texas and Lundell Herbaria (Lane 
No. 2589). 

General techniques. Flavonoids were extracted and the CHzC12 
portion worked up from whole plant material (58.1 g) as 
described [l] previously. While whole, ground leaves and stems 
were used in this work, it was obvious from TLC of surface 
extracts that most of the aglycones were primarily on the external 
surface. The EtOAc fraction afforded 20 g which was chromato- 
graphed on a polyclar (Polyclar AT, GTAF, Corp.) column 
packed in H&MeOH-MeCOEt-Me2C0 (13:3: 3: 1) and then 
with MeOH-MeCOEt-Me&O (3:3: 1). Fractions were col- 
lected by monitoring the column with UV light. After CC, 
compounds were purified by PC, using 15 y/, HOAc on Whatman 
No. 3 paper. Sephadex LH-20 (Pharmacia) was used for the 
preparation of pure compounds for spectral analysis. 
Chromatography and spectral analyses were made using the 
standard procedures described [ll]. Compounds 1, 3, 5-25, 
27-33, 3539 and 4144 were isolated from CHzCl, fraction, 
compounds 40, 45, 47-50, 52 and 53 from EtOAc and com- 
pounds 26, 34, 46 and 51 from both CHzCll and EtOAc 
fractions. 

Deriuatization. Permethylation was achieved using Methelute 
(Pierce) or CH2N2 produced by the reaction of N-methyl-N’- 
nitro-N-nitrosoguanidine with KOH; Trimethylsilylation was 
done as described in ref. [l 13. 
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