
Phytochemistry, Vol. 20, No. 4, pp. 773-776, 1981 
Printed in Great Britain. 

0031-9422/81/040773-04 $02.00/O 
0 1981 Pergamon Press Ltd. 

REDUCED ACETOPHENONE DERIVATIVES FROM 
CALEA CUNEIFOLIA” 

TANIA 0. LNRENCO,~ GOKITHI AKIsUES and NfDIA F. ROQIJE~ 

t Instituto de Quimica, Universidade de Sao Paulo, C.P. 20780, 05508 SHo Paulo, SP, Brazil; 
$ Faculdade de Cikncias Farmachticas, Universidade de S&o Paulo, Brazil 

(Receiued 6 June 1980) 

Key Word Index-Calea cuneifoliu; Compositae; reduced acetophenone derivatives; acetylsarracinic acid; 
chromanone. 

Abstract-Six reduced p-hydroxyacetophenones, a p-hydroxyvinylbenzene derivative, a chromanone, and 
acetylsarracinic acid were isolated from the xylopodium of Calea cuneijdia. The constitutions were elucidated by 
spectroscopic methods and a few chemical transformations. 

INTRODUCTION 

In continuation of the phytochemical investigations of the 
genus Calea (Compositae) [l ] we now report the 
isolation and characterization of sitosterol, acetyl- 
sarracinic acid, 6-hydroxy-2,2-dimethylchroman-4-one, 
Zsenecionyl-4-(1-hydroxyethyl)-phenol and five new 
derivatives of this last substance from the hexane extract 
of Calea cuneifolia DC. This appears to be the first report 
of acetylsarracinic as a free acid in plants. 

RESULTS AND DISCUSSION 

The spectral data (UV, IR, ‘H NMR and MS) of the 
aromatic constituents (l-4) of the hexane extract of C. 
cuneifolia show very similar features. All, except 4, present 
IR absorption characteristics of an o-hydroxyaceto- 
phenone (v,,, 164ocm-i). The ‘H NMR spectra show 
the trisubstituted pattern for these substances (Table 1). 
The major compound (la) has ‘H NMR, IR, MS and 
[cz]~ data similar \; to those of 2-senecionyl-4-(1- 
hydroxyethyl)-phenol\ isolated before from Ageratina 
altisima [2]. The obtention of acetophenone [3], diacetyl 
and dihydro derivatives confirmed the constitution. 

Compounds lb and lc have the same molecular formula 
(C,,H,,O,), established by high resolution MS, UV and 
IR spectra but different mps, RJ on TLC and [c1],,. These 
observations and the slight differences in the chemical 
shifts of the bands in the ‘H NMR spectra of these two 
substances could only be explained by the assumption that 
they are epimers. The absence of the hydroxyl bands in the 
‘H NMR (present in la), the fragmentation shown in the 

*Part II in the series “The Chemistry of Brasihan 
Compositae”. For Part I see ref. [l 1. Based on the M.S. Thesis 
presented by Tania 0. Lourenqo to Universidade de Sao Paulo. 
Sponsored by Funda@o de Amparo a Pesquisa do Estado de SZo 
Paulo. 

t To whom correspondence should be addressed. 

MS and the obtention of only a phenol acetate agree with 
the constitution proposed for lb and lc. Compound lb has 
[aI? - 11.6, C-7 and C-7’ having therefore the same 
absolute configuration. lc, with [a]i4 0, is the meso 
compound. 

In the ‘H NMR spectra of Id and le this signal of H-7 is 
shifted downfield relative to that in la. These substances 
are the corresponding acetate and acetylsarracinate of la. 
Compound 2 presents in the ‘H NMR spectrum a singlet 
at 1.29ppm equivalent to 6H and a singlet at 3.07ppm 
(2H) instead of the two methyl bands at 2.02 and 2.20 ppm 
and the 6.70 ppm multiplet (1H) of la. These differences fit 
very well with its formulation as the hydration product of 
la. The structure of the vinyl compound 3 was easily 
established by ‘H NMR data. 

Compound 4 does not present the spectral absorptions 
characteristic of the senecionyl and hydroxyethyl moieties 
present in the spectra of the other compounds. The 
chroman structure was suggested by the ‘H NMR 
spectrum. This compound has been described before as a 
synthetic product [4]. 

The IR spectrum of 5 show absorptions characteristic 
of ester and acid functions. The strong similarity between 
the ‘H NMR spectrum of this compound and that of the 
acid moiety of compound le indicated that it is 
acetylsarracinic acid. The other spectral data confirmed 
this suggestion. As far as we know, this is the first report of 
the occurrence of free acetylsarracinic acid. 

The dimeric compounds (la and lc) and the vinyl 
compound (3) could be artifacts. This possibility is 
suggested by the presence of an acidic compound (5) in the 
hexane extract of the xylopodium of Calea cuneifolia and 
by the small amounts of these compounds in addition to 
large amounts of la. The absence of optical activity 
strongly supports this probability in the case of lc. 

Isoprenylated acetophenones are common in species of 
the Compositae. Reduced acetophenones, however, have 
been found previously only in species of the tribes Inuleae, 
Heliantheae and Eupatorieae. 
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Meso-l,I’-bis-[2-seneciony/-4-(l-rth~/)-p/~enox~]efher (lc). 
Yellow crystals, mp 109-t 1” (light petrol). Calc. for Cz6H3,,05 : 
MW 422.2093, Found MW (MS) 422.2026. v!:; cm-‘: 
3300-2700, 1640, 1580, 1480. [%]A4 0. A!$:” nm (E,,,): 340 
(13560), 275 (44840), 220 (54260). Low resolution MS m/e (rel. 
int.) 422 (M’, 20), 407 (40), 351 (30), 205 (23) 196 (21) 187 (20), 
149 (20) 147 (lOO), 91 (34) 83 (29), 55 (21). 

2-Senecionyl-4-(I-acetoxyethyl)-phenol (Id). Yellow oil. 
v$; cm r: 3300-2700, 1720, 1640: 1230. i::;“’ (F,,,,): 340 (3070) 
260 (14640), 220 (23200). [a$,“ -6.7 (C = 3 x lo-“). Low 
resolution MS: m/e (rel. int.) M+ -43 (IO), 203 (40) 187 (96), 147 
(loo), 91 (33), 83 (50), 55 (78). 

2-Seneciongl-4-(l-acetylsarracino~:l~x~etl~~l)-phenol (le). 
Yellow oil. Calc. for Cz0Hz406: MW 360.1573, Found MW 
(MS) 360.1666. v:::: cm ’ : 3300&2700, 1720, 1750, 1640, 1580, 
1490 1230. ,I$:” nm (E,,,): 340 (2780) 275 (15560). 220 (22780). 

k4 -20 (C = 6 x 10m3). Low resolution MS: m/e 360 
(M+, 2), 345 (21) 203 (19), 187 (100) 147 (5X), 83 (12), 55 (14). 

2-(3-Meth~l-3-hydro~~~~uc~no~~-1)-4-( 1-h~droxyPrh!;l)-phenol 
(2). Yellow oil. Calc. for C,,H,sO,: MW 238.1205, Found MW 
(MS) 238.1173: r$; cm-‘: 3500, 3010, 1640. 1610, 1490. i.,“$?” 
nm (E,,,): 330 (3885). 256 (9375). 220 (19830). [a]:: -9 
(C = 7,6 x 10e3). Low resolution MS:mje(rel. mt.)238 (M’,6), 
220 (9), 205 (84), 165 (loo), 164 (31). 163 (30). 147 (42) 149 (97) 
91 (52), 83 (19) 55 (18). 

2-Senecionyl-4-uinp/phenol(3). Yellow oil. Calc. for C, 3H, 3O2 : 
202.0994, Found MW (MS) 202.0994. v’.:‘: cm-‘: 3300&2700, 
1640. 1580. 1480. 990. 910. ?.z:o” nm (c,,,,,): 340 (1465). 265 

(18810) 245 (19050), 210 (7185). Low resolution MS: m/r 202 
(M‘,21),189(25), 188(20), 187(100),149(16), 147(40).91 (16), 
83 (18). 55 (14). 

6-Hydro.uy-2,2-dimet~~~~~lr~~~~~-4-one (4). Crystals (carbon 
tetrachloride), mp 154-6”. Calc for C, ,HLLOJ: MW 192.0786, 
Found MW (MS) 192.0531. v!$ cm ~’ : 3400. 2990, 1670. 1610, 
1490. nE;F” nm (a,,,): 350 (4080). 255 (8650). 225 (24040). Low 
resolutionMS:m/e192(M1,42), 177(100),137(X9). 136(95), 108 
(47), 81 (26), 80 (42) 55 (32). 53 (74) 52 (891. 

Acetylsarrucinic crcid (5). Yellow oil. $$T cm ‘: 3500 -2500, 
1390. 1250, 1030, 860. ‘H NMR (CCI,. 60 MHz. fi. .I = Hz): 2.0 
(s), 2.15 (d, J = 7), 4.70 (s), 6.55 (4, J = 7). Low resolution MS: 
M-43 (10),99(13),98 (67),97 (59). 70(32),69(36).55 (30).53 (51). 
43 (100) 41 (44), 39 (60). 
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