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RESUMEN.-De las partes aéreas de Senecio linifolius se han aislado diversos esteres grasos de maniladiol y faradiol, además de otros triterpenos conocidos. Se asignan los datos espectroscópicos de RMN i; C de los esteres triterpénicos naturales y de algún derivado. SUMMARY.-Froin the aerial parts of Senecio linifolius, several triterpene fatty esters of maniladiol and faradiol were isolated along with some other known triterpenoids.,3 CNMR assignments for these natural fatty esters and some derivatives of them are also reported.



INTRODUCTION > The genus Senecio (Tribus Senecioneae, Family Compositae) is widely distributed and many chemical studies have been performed. However, we did not found any study on the Spanish endemic species Senecio linifolius, before the publication of our previous papers (1,2) dealing with the isolation and characterization of some new furanoeremophilanes from the acetone extract of this plant. We now wish to report the identification of the triterpenoid constituents of the same plant.



RESULTS AND DISCUSSION The hexane fraction obtained from the acetone extract of 5. linifolius afforded Bsitosterol (3), and a mixture of triterpene alcohols. From this mixture, a-amirine and 
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authentic samples. This triterpene fraction also afforded compounds 1 and 2 isolated as mixtures of fatty esters of maniladiol (4) and faradiol (5) respectively. In this paper we report the 'H and 13C NMR asigments for these natural triterpenoids as well as for some of their derivatives. TABLE I



|3C NMR DATA OF COMPOUNDS la, lc AND 2a-2d (50.3 MHz. CDCI3, ppm) Carbon



la



lc



2a



2bf



2c



2d



C-l C-2 C-3



38.6 a 27.2 78.9 39.2 55.2 18.3 32.7 39.9 46.9 37.3 23.5 122.3 143.5 43.8 35.6 66.0 36.9 49.1 46.6 30.8 38.7" 30.6 27.1 15.5 15.5 16.8 28.1 21.4 33.2 24.0



38.7 27.3 78.8 38.9 55.4 18.3 32.6 40.1 46.9 37.0 23.6 123.4 141.9 47.5 43.9 216.0 46.8 51.8 48.0 30.9 35.7 30.6 28.0 a 15.7" 15.6 b 17.4 28.0 a 28.2 a 33.1 23.5



39.0 27.5 79.2 37.3 55.6 18.5 34.5 41.4 50.3 37.3 21.8 29.8 39.0 42.7 36.8 76.5 40.1 47.9 36.1 139.9 118.5 37.8 28.2 15.5 16.3 a 16.5 a 22.6 11.7 16.6a 21.6



38.8 23.6 80.8 38.4 55.3 18.1 34.2 41.1 a 49.8 37.0 21.2 29.6 38.9 42.6 33.0 78.8 41.0 a 47.8 35.8 139.4 118.1 37.7 27.9 16.4t> 16.0" 16.1 b 22.3 12.6 16.2b 21.1



38.7 27.4 •< 78.6 36.6 55.lt> 18.1 34.2 41.0 49.9" 36.6 21.2 27.2 a 39.0 45.6 44.4 216.7 48.4 49.3 37.0 138.5 118.7 32.8 27.9 15.3 16.3c 15.3 ">"> 2 18.1 16.0= 21.1



39.4 33.8 217.5 a 47.0 54.6 19.5 33.8 40.9 49.2 36.6 21.7 27.4 39.1 45.6 44.3 216.9 a 48.4 49.2 36.7 138.4 118.7 32.8 26.7 21.1" 15.2 16.1< 22.1 18.1 15.9= 20.9"



C-4 '



C-5 C-6 C-7 C-8 C-9 C-10 C-ll C-12 C-13 C-14 C-15 C-16 C-17 C-18 C-19 C-20 C-21 C-22 C-23 C-24 C-25 C-26 C-27 C-28 C-29 C-30



•f Acetares: 21.1 (s. 2CH3-COO-). 170.5ts.CH3'COO-). 170.6(s. CH?-COO-> a b c



- - - Assignments may be interchanged within the same columm.



The triterpene ester mixture 1 was obtained as a colorless oil. Its IR spectrum showed absorption bands at 1720 cnr1 (C=0 of an ester group) and 3380 cm-' (OH). Alkaline hydrolysis of 1 yielded a complex long-chain fatty acid mixture which was esterified with diazomethane and analyzed by GC. The acyl groups were identified as myristic (12.9%), palmitic (81.8%) and stearic (3.9%) acids. The neutral frac-
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tion afforded diol l a which physical data (mp and [a] ? ) and those of its derivatives, the diacetate l b and the hydroxyketone lc, let us identify triterpenoid l a as olea-12en-36,16B-diol (maniladiol) (6,7).



»23



1 la lb lc



R = £-OCO(CH2)nCH3 R' == £-OK n = 12,14 or 16 R = R , = i 8-OH R = R , £-OAc R = £-OH,R' = 0



2 2a 2b 2c 2d



R = £-OCO(CH2)nCH3 R' = /J-OH n = 12,14 or 16 R = R, = J8-OH R = R'£-OAc R = ^-OH,R' = 0 R = R' = 0



Saponification of 2 gave also a mixture of myristic (35.2%), palmitic (62.5%) and stearic (2.1%) acids (identified by GC as methyl esters), and faiadiol 2a which was identified by comparison of its *H and 13C NMR data with those reported in the literature (5,8). Also, the 'H NMR data of derivatives 2b and 2d are in full agreement with those previously reported (8). The negative Cotton effect displayed by the hydroxyketone 2c let us confirm the absolute stereochemistry of the natural triterpene esters.



EXPERIMENTAL General. Mps: uncorr. Optical rotations were recorded in CHC13 solns. 'H and C NMR spectra were measured in CDC13; chemical shifts are reported in 5 from TMS as int. std. MS was earned out at 70 eV. GC analysis were performed on a stainless steel column packed with 15% DEGS 2m x 3mm. CD were measured in hexane. Merch 7734 silica gel (70230 mesh) was used for CC. Material, extraction and isolation. Plant material was extracted and fractionated as previously described (1). The hexane fraction (43 g) was chromatographed on silica gel with hexane-EtOAc mixtures yielding 6-sitosterol (1,1 g), triterpene alcohols (65 mg), and triterpene hydroxyesters 1 (950 mg) and 2 (2.20 g). 13



Esters of maniladiol (1). Colorless oil. [c] D : +40.2° (CHC1,: c 1.4). IR i£¡£ cm-': 3380, 1720, 1450, 1375, 1360. 1245, 1175, 1020. 980, 825, 810. 720. 'H NMR (60 MHz): 55.22 (1H. m. H-12). 4.50 (1H. m. H-3a). 4.18 (1H. m H-16a), 1.25 (br s. -(CH2)n-), 1.00-0.78 (9x3H, m). Maniladiol (la). The alkaline hydrolysis of 1 (5% KOH/MeOH) gave diol l a colorless crystals, mp 209-2 !0°C (Me,CO). [a] D: +68.1°(CHC1,; c 0.9). IR ^ r c m - > : 3400, 1625. 1450. 1375, 1020. 990. 820. 810. >H NMR (200 MHz): 
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7=3.7 Hz, H-12), 4.16 (1H, dd, /=11.4,5.0 Hz, H-l&z), 3.18 (1H, m, X part ABX), AX+BX= 15.9 Hz, H-3a), 1.18 (3H, s, H-27), 0.97 (3H, s, H-23), 0.96 (3H, s, H-26), 0,91 (3H, s, H-25). 0.87,0.86 (2x3H, 2s, H-29, H-30), 0.76 (3H, s, H-28). «C NMR: see Table 1. EIMS (probe) m/z (rel. int.): 442 [M]+ (8), 424(3), 409(2), 234(100), 219(22), 216(28), 208(6), 207(19), 201(28), 191(13), 190(20), 189(12), 174(13), 135(19), 119(23), 107(26), 95(32), 69(53), 55(51), 43(72). Diacetate lb: A solution of l a (57 mg) in pyridine (2 ml), was added to Ac 2 0 (2 ml) and left for 3 days at room temp. Wcrk-up as usual gave diacetate lb (60 mg). mp 198-208°C (MeOH). [a]D: +82.7° (CHC13; c 1.1). IR *S[cm->: 1730,1450. 1365, 1240, 1020. 'H NMR (60 MHz): 5.40 (1H, d d , / = l l , 5 Hz, H-16a), 5.20 (1H, m H12), 4.45 (1H, br t, X part (ABX), /AX+Bx=15 Hz, H-3a), 2.03 (2x3H, s OAc-36, OAc-168), 1.22 (3H, s, H-27), 0.97 (2x3H, m), 0.87 (5x3H, br s). Hydroxyketone lc. Compound 1 (167 mg) was oxidized with PDC (150 mg) in CH,C12 (10 ml) and then hydrolyzed with 5% KOH/MeOH yielding l c (72 mg). mp 218-219°C (MeOH). [a]D: +41.9° (CHC13; c 1.2). IR ^ c m - ' : 3460, 1690, 1450, 1380, 1120, 1030, 995, 815. 'H NMR (200 MHz): H NMR (200 MHz): 5 5.25 (1H, d, / =7.5 Hz, H-12), 3.14 (1H, m, X part (ABX), 1^^=15.0 HZ, H-3a), 2.75 (1H, d, / =13.8 Hz, H-15a), 1.58 (3H, br s, H-30), 1.05 (3H, s), 0.97 (3H. d), 0.95 (3H, d, / =6.2 Hz, H-29). 0.90 (3H, s), 0.81 (3H, s), 0.79 (3H, s), 0.69 (3H. s). "C NMR: see Table 1. CD curve: M293: -2.8 (hexane, c. 1.4 10-« M). Diketone 2d . Treatment of compound 2c (320 mg) with PDC/CH2C12 afforded, after usual work-up, dione 2d (280 mg) (8). 13C NMR: see Table 1.
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