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1. Subject and source

The genus Gutierrezia (Asteraceae) includes approximately 25 species which occur exclusively in the arid areas of América.
Eighth species, Gutierrezia baccharoides Sch. Bip., Gutierrezia gilliesii Griseb., Gutierrezia isernii (Phil.) Phil., Gutierrezia mandonii
(Sch. Bip.) Solbrig, Gutierrezia pulviniformis Cabrera, Gutierrezia repens Griseb., Gutierrezia solbrigii Cabrera, and Gutierrezia
spathulata (Phil.) Kurtz, grow in Argentina (Freire, 1999). G. mandonii is a resinous shrub which grows naturally in the arid areas
of northern Argentina and southern Bolivia (Cabrera, 1978).

The aerial parts of G. mandonii were collected during the flowering period in Salta, Argentina, on January 2004. The plant
was identified by Ing. Julio Tolaba. A voucher specimen (no 3414) was deposited at the Museo de la Facultad de Ciencias
Naturales, Universidad Nacional de Salta.

2. Previous work

Previous phytochemical investigations on genus Gutierrezia have been carried out. The most important constituents were
diterpenes (Bohlmann et al., 1979, 1981, 1984; Gao et al., 1985, 1986; Gao and Mabry, 1987; Harraz and Doskotch, 1990;
Jakupovic et al., 1985, 1986; Zdero et al., 1990, 1992) and flavonoids (Alarcon et al., 2007; Brittner et al., 1982, 1983; Dong et al.,
1987; Fang et al., 1985a,b, 1986a,b,c; Lenherr et al., 1986; Li et al., 1987, 1988; Roitman and James, 1985). A previous phyto-
chemical study of G. mandonii led to isolation of three diterpenes (Bohlmann et al., 1979). Insecticidal activity of the essential
oil and extracts of aerial parts of G. mandonii, has been reported recently (Clemente et al., 2008).

3. Present study

Air-dried aerial parts (400 g) of G. mandonii were macerated in EtOH for 7 days at room temperature. After filtration, EtOH
was evaporated to dryness under reduced pressure at 40 °C to yield 55.0 g of residue (crude extract) which was dissolved in
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52 H,0-EtOH (1:1). The hydroalcoholic solution, after the evaporation of the EtOH, was exhaustively extracted with Cl;CH
53 afford 20.0 g of €l2CH soluble fraction. %]
54 The GaCHg soluble fraction was subjected to flash column chromatography on silica gel C-18, eluted with MeOH-H,0 7.3
55 (Fraction 1) and MeOH (Fraction 2).
56 Fraction 1 (14.0 g), was subjected to flash column chromatography on silica gel with hexane (F;), hexane-EtOAc 7:3 (F,),
57 hexane-EtOAc 1:1 (F3), hexane-EtOAc 3:7 (F4), EtOAc (Fs). F> (n-hexane:EtOAc 7:3, 165 mg) was chromatographed on a 230-
58 400 mesh silica gel column eluting with a gradient of n-hexane-Et,0 to yield 13.0 mg of 1 (Krebs et al., 1990), 3.5 mg of 2
59 (Gijsen et al., 1992; Meira et al.,, 2008; Moreira et al., 2003), 5.0 mg d¢ 3 (Markham and Geiger, 1994) and 6.5 mg deg 4
60 (Markham and Geiger, 1994). F; (n-hexane-EtOAc 1:1, 1.50 g) was first purified by column chromatography on silica gel using
61 mixtures (100 mL each) of-ElaCHy-Me,CO of increasing polarity (5%), fractions of 10 mL were collected. Subfraction 21-34
62 (90 mg) were combined and chromatographed by CC on silica gel using mixtures (100 mL each) of hexane-EtOAc of
63 increasing polarity (10%) followed by preparative TLC (CeHg—MeOH 2.9:0.1) affording 7.0 mg of 5 (Rf = 0.64) (Markham and
64 Geiger, 1994), and 2.0 mg of 6 (Rfi=0.57) (Imre et al., 1977). F4 (n-hexane:EtOAc 3:7, 250 mg) was*subjected to silica gel
65 column chromatography with a gradient of n-hexane-Et,0, followed by preparative TLC (CsgHg-MeOH 2.8:0.2) to give 9.0 mg
66 of 7 (Rf = 0.24) (Rodriguez et al., 1972).
67 Theﬁé&solated compounds were identified by spectroscopic methods (UV, 'H and >C NMR). The NMR spectra were recorded
68 on a Bruker Avance 400 ('H at 400 MHz and '3C at 100 MHz) spectrometer with TMS as internal reference. UV spectra were
69 registered on a Shimadzu UV-260 instrument.
70 Spathulenol 1, aromadendrane 4f,10a-diol 2, naringenin 3, kaempferol 4 and pectelaringenin 6 were identified by
71 comparison of their spectral properties with those reported in Jiterature. The struecture of the compounds 5 and 7 were
72 established on the basis of 1D NMR ('H NMR, '3C NMR) and 2D NMR ('H-"H COSY, HSQC, HMBC, NOESY). As far as we know,
73 these compounds had been identified only by UV and H NMR before.
74 3,5,7-ihydroxy-6,4'-dimethoxyflavone (5). Amorphous yellow solid, UV (MeOH) Amax nm: 270, 302, 347; +NaOMe: 274,
75 393; +AICl3: 270, 362, 421; +AICI3/HCI: 270, 362, 421. RMN 'H (CDCl3): § 12.01 (1H, 5, 5-OH), 8.20 (2H, d, ] = 9.0 Hz, H-2’ and
76 H-6'), 7.06 (2H, d,] = 9.0 Hz, H-3’ and H-5'), 6.58 (1H, s, H-8), 4.08 (3H, s, OCH3-C-6), 3.92 (3H, 5, OCH3-C-4'). R-M-Pi% (CDCl3):
71 146.8 (C-2),130.4 (C-3),174.8 (C-4), 151.3 (C-5),129.9 (C-6), 154.4 (C-7), 93.4 (C-8),154.4 (C-9),104.8 (C-10),124.0 (C-1'), 129.4
78 (C-2’ and C-6), 114.1 (C-3’ and C-5'), 161.2 (C-4’), 61.0 (OCH3-C-6), 55.4 (OCH3-C-4').
79 3,57 -tetrahydroxy-6-methoxyflavone (7). Amorphous yellow solid, UV (MeOH) Amax nm: 270, 295, 340 (sh), 370
80 +NaOMe: 285, 325, 425; +NaOAc: 275, 335, 380; +AlCl3: 275, 300, 365, 430; +AICIs/HCl: 275, 300, 365, 430. RMN 'H
81 (MeCO-dg): 8 12.38 (1H, 5, 5-0OH), 8.17 (2H, d, ] = 9.0 Hz, H-2’ and H-6'), 7.04 (2H, d, ] = 9.0 Hz, H-3’ and H-5’), 6.64 (1H, s, H-8),
82 3.89 (3H, s, OCH3). RMIN, 3C (Me,CO-deg): 146.2 (C-2), 135.4 (C-3), 175.9 (C-4), 151.5 (C-5), 130.8 (C-6), 157.0 (C-7), 93.6 (C-8),
83 152.2 (C-9), 104.0 (C-10), 122.6 (C-1'), 129.6 (C-2’ and C-6'), 115.3 (C-3’ and C-5’), 159.2 (C-4'), 60.0 (OCH3).
84
85 4. Chemotaxonomic significance
86
87 Compounds 1-7 were identified for the first time from G. mandonii, although 1 had been previously isolated from
88 3G. solbrigii (Jakupovic et al., 1985) and G. spathulata (Jakupovic et al., 1986), 3 from Gutierrezia microcephala (Reitman-etaly
89 1985), 4 from G. microcephala (Fang et al., 19864, b, c) and 6 from Gutierrezia sphaerocephala (Li et al., 1988). In addition 2, 5 and
90 7 were characterized for the first time from the genus Gutierrezia.
91 Flavones and flavonols methoxylated are important groups of compounds in the genus Gutierrezia. These compounds are
92 characterized by a combination of extra oxygenated A-rings, and several B-ring oxygenation patterns (Bohm and Stuessy,
93 2001). The presence of flavonoids 5-7 confirms that, like other members of genus Gutierrezia, G. mandonii is able to produce
94 flavonoids with 5,7-dihydroxy-6-methoxy substitution in A-rings, and 4’-oxygenation in B-rings.
95 In Gutierrezia, only one aromadendrane sesquiterpenoid, spathulenol 1, has been described. To the best of our knowledge,
96 compound 2 has been reported previously in families Annonaceae (Moreira et al., 2005) and Convolvulaceae (Meira et al.,
97 2008) but not in the Asteraceae.
98
99 Acknowledgements
100
ig; This study was supported by the Consejo de Investigacion de la Universidad Nacional de Salta.
103
104 References
105 Alarcon, SR., Abalos, M., Colloca, C.B., Pacciaroni, A., Sosa, V.E., 2007. J. Argent. Chem. Soc. 95, 20.
106 Bohlmann, F,, Zdero, C., King, R.M., Robinson, H., 1979. Phytochemistry 18, 1533.
107 Bohlmann, F,, Grenz, M., Dahr, A.K., Goodman, M., 1981. Phytochemistry 20, 105.
108 Bohlmann, F, Zdero, C., King, R.M., Robinson, H., 1984. Phytochemistry 23, 2007.

Bohm, B.A., Stuessy, T.F.,, 2001. Flavonoids of the Sunflower Family (Asteraceae). Springer Verlag, Wien, New York.
109 Q4  Brittner, M,, Silva, M., Vargas, J., Watson, W.H., 1982. Bol. Seej Chil. Quim. 27, 291.
110 Brittner, M., Silva, M., Vargas, ]., Bohlmann, F, 1983. Phytochemistry 22, 1523.
Cabrera, A.L., 1978. Flora de la Provincia de Jujuy. Tomo XIII. Coleccién Cientifica del INTA, Buenos Aires.
111 Clemente, S.V., van Baren, C.M,, di Leo Lira, P, Broussalis, A.M., Juarez, B.E., Mendiondo, M.E., Mareggiani, G., Bandoni, A.L., Ferraro, G.E., 2008. ]. Essent. Oil
112 Res. 20, 276.

Please cite this article in press as: Alarcon, R., et al., Constituents of Gutierrezia mandonii (Asteraceae), Biochem. Syst. Ecol. (2009),
doi:10.1016/j.bse.2009.08.001



Original text:
Inserted Text
,

Original text:
Inserted Text
,

Original text:
Inserted Text
n

Original text:
Inserted Text
althougt

Original text:
Inserted Text
G.

Original text:
Inserted Text
G.

rosana alarcon
Typewritten Text

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
CH2Cl2


rosana alarcon
Sticky Note
CH2Cl2


rosana alarcon
Sticky Note
Marked set by rosana alarcon

rosana alarcon
Sticky Note
Marked set by rosana alarcon

rosana alarcon
Typewritten Text

rosana alarcon
Sticky Note

rosana alarcon
Sticky Note
Marked set by rosana alarcon

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
CH2Cl2


rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
of

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
of

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
CH2Cl2


rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
Rf


rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
Rf


rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
Rf


rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
pectolinarigenin

rosana alarcon
Inserted Text
the

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
structures

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
T

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
T

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
NMR

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
NMR

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
NMR

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
NMR

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
CH2Cl2


rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
Roitman and James,

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
Sci.

rosana alarcon
Cross-Out

rosana alarcon
Replacement Text
,


113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

BSE2049_proof m 27 August 2009 m 3/3
R. Alarcon et al. / Biochemical Systematics and Ecology xxx (2009) 1-3 3

Dong, X.P,, Che, C.T., Farnsworth, N.R., 1987. ]. Nat. Prod. 50, 337.

Fang, N., Leidig, M., Mabry, T., 1985a. Phytochemistry 24, 2693.

Fang, N., Leidig, M., Mabry, T., Munekazu, L., 1985b. Phytochemistry 24, 3029.

Fang, N., Leidig, M., Mabry, T., 1986a. Phytochemistry 25, 927.

Fang, N., Mabry, T,, Le Van, N., 1986b. Phytochemistry 25, 235.

Fang, N., Yu, S., Mabry, T., 1986c. J. Nat. Prod. 49, 739.

Freire, S.E., 1999. In: Zuluoga, F.O., Morrone, O. (Eds.), Catalogo de Pl. Vasculares de la Rep. Argentina Il. Monogr. Syst. Bot. Mo. Bot. Gard, vol. 74, p. 201.
Gao, F, Leidig, M., Mabry, T.J., 1985. Phytochemistry 24, 1541.

Gao, F, Leidig, M., Mabry, TJ., 1986. Phytochemistry 25, 1371.

Gao, F, Mabry, T.J., 1987. Phytochemistry 26, 209.

Gijsen, H., Wijnberg, J.B.P.A., Stork, G.A., DeCroot, A., 1992. Tetrahedron 48, 2465.

Harraz, EM., Doskotch, RW., 1990. ]. Nat. Prod. 53, 1312.

Imre, S., Oeztune, A., Wagner, H., 1977. Phytochemistry 16, 799.

Jakupovic, J., Baruah, R.N., Bohlmann, F, King, R.M., Robinson, H., 1985. Tetrahedron 41, 4537.

Jakupovic, J., Baruah, R.N,, Zdero, C,, Eid, F, Pathak, V.P,, Chau-Thi, T.V., Bohlmann, F,, King, R.M., Robinson, H., 1986. Phytochemistry 25, 1873.
Krebs, H.C., Rakotoarimanga, J.V., Habermehl, G.G., 1990. Magn. Reson. Chem. 28, 124.

Lenherr, A, Fang, N., Mabry, T., 1986. J. Nat. Prod. 49, 185.

Li, R.Z, Fang, N., Mabry, TJ., 1987. Phytochemistry 26, 2831.

Li, R.Z, Fang, N.B., Mabry, TJ., 1988. Phytochemistry 27, 1556.

Markham, K.R., Geiger, H., 1994. In: Harborne, ].B. (Ed.), The Flavonoids: Advances in Research Since 1986. Chapman and Hall, New York, p. 441.
Meira, M., David, J.M., David, ].P,, Aradjo, S.V., Regis, T.L., Giulietti, A.M., Queir6z, L.P., 2008. Quim. Nov. 31, 751.

Moreira, 1.C,, Lago, J.H.G., Young, M.C.M., Roque, N.E, 2003. J. Braz. Chem. Soc. 14, 828.

Moreira, 1.C., Lago, J.H.G., Roque, N.F,, 2005. Biochem. Syst. Ecol. 33, 948.

Rodriguez, E., Carman, NJ., Vander Velde, G., Mc Reynolds, ].H., Mabry, TJ., 1972. Phytochemistry 11, 3509.

Roitman, J.N., James, L.F,, 1985. Phytochemistry 24, 835.

Zdero, C., Bohlmann, F,, Niemeyer, H.M., 1990. Phytochemistry 29, 567.

Zdero, C., Bohlmann, F,, Niemeyer, H.M., 1992. Phytochemistry 31, 1723.

Please cite this article in press as: Alarcon, R., et al., Constituents of Gutierrezia mandonii (Asteraceae), Biochem. Syst. Ecol. (2009),
doi:10.1016/j.bse.2009.08.001




	Constituents of Gutierrezia mandonii (Asteraceae)
	Subject and source
	Previous work
	Present study
	Chemotaxonomic significance
	Acknowledgements
	References




