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AbstractpFrom the flowers of O~nis speciosa, flavonoids, terpenoids. sterols phenolic acids. cardol monoene and 
methyl 6-(pentadec-8%-enyl)-2,4-dimetoxybenzoate, as well as the three new compounds: 5-(lo-acetoxy-pentadec-8Z- 
enyI)-resorcinol. methyl 6-(lO-acetoxy-pentadec-8Z-enyl)-2,4-dimet~~! benzoatc ;)nd 6”-( j-acetylononin have been 
isolated. 

IYTRODL’CTION 

Ononis speciosu lag is an endemic shrub of the south of 
Spain which can reach I.5 m in height. Although there are 
some reports on the chemical constituents of Ononis 
species, tHe components of 0. specioscl have not been 
reported. 

RESUI.TS AND DISC~~SSION 

Ononis speciosa was found to contain the known 
compounds, phytol, /I-sitosterol, penduletin, formonone- 
tin, salicylic acid, p-hydroxybenzoic acid, quercetin, on- 
onitol and the resorcinol derivative cardol monoene (la). 
All of these compounds were characterized either by 
direct comparison with authentic samples or by com- 
parison of their physical and spectroscopic properties 
with published data [l-l]. The shrub also yielded the 
flavonoid glycosides 5a and 5b and three resorcinol 
derivatives, 2a, 3a and 4a. 3a is reported for the second 
time in plants, having been identilicd previously through 
its derivative methyl 6-(pentadec-8%-enyl)-2.4.dimeth- 
oxybenzoate (3b) [S]. 

Compound la is an oily liquid whose spectroscopic 
and physical properties (IR, UV. ‘HNMR. 13CNMR 
and MS) are identical to those for cardol monoene [I. 21. 
We confirmed its structure by preparing some deriva- 
tives, i.e. the diacetate (lb) and the methyl ether (Ic) 
which was transformed into Id by hydrogenation. 

Compound 2a has a similar ‘H NMR spectrum to that 
of 1, except for a new signal at ri 2.05 corresponding to an 
acetoxy group. Its ’ “C NMR spectrum also shows signals 
due to this group (b 172.0 and 21.41, as well as those due to 
the methine bonded to the acetoxy function (6 7 I .4) and to 
two olefinic methines (6 127.8 and 134.5). The other 
signals were similar to those of cardol monoene. ‘This 
substance, therefore, must have a cardol monoene skele- 
ton with an additional aliphatic acetoxy group, which is 
located in an allylic position. The ‘%~NMR spectra of 
la-k show only one signal corresponding to the two 
olefinic carbons; holvever. 2a shobs two ‘“C NMR sig- 
nals for methine carbons with olefinic character, whose 
intensities are naticeab!y smaller than those of compoucd 

1. Moreover. in these substances the two allylic meth- 
ylenes give one Ggnal with an intensity markedly higher 
than that corresponding to one carbon atom. In the 
spectrum of2a. h!~wr\cr, the al!ylic methylene absorption 
has an inrensity rquivalcnt to one carbon atom. 

Saponification of 2a leads ftr 2b. the mass spectrum of 
which places the hytlrc~~:yl gr(‘up at lc‘-IO. Thus ions are 
observed at UJ,Z 2x7 [M (‘ZH-P H,0] ‘, 273 [M 
- C,H- H20] i , 259 [_hl- C,H,,,-H,O]’ whereas 
ions corresponding to 305 [M -C,H,]‘, 291 [M 

- C,M-I . 177 \M -<‘,lI,] L are not detectable. The 
appearance c)f i\ peak of relatively high intensity (7.3) at 
WI!Z 263. corresponding tO I!K loss of C,H,, from the 
non-dehydrated molecular ion, ic; at tribute-d to the forma- 
tion of a rtGtively stable ion like 6. A’s expected, a peak at 
PJ!.Z I41 corrcspondinr to the ion (7) which would be 
formed if !!-c ltvtiroxyl M as at C-7 of the chain, is not 
observed. 

Compo\lnd 2c was obtained by methylation of 2a. Its 
saponification and subsequent oxidation yielded the ke- 
tone 2d. ‘The mass spectnun of this substance confirms the 
previous ;!ssignrnent. since it gives an ion at m/; 289 [M 
-- C‘,ll, , ] ’ which corrrspcmd~ to the r-ketone fragment- 
ation ctf Zd I‘hc ~~bsencc ::f an ion at VI : 139 (8) confirmed 
that the kctl: er’c~p WI’. ~1 ::I C-7. 

The nev~ natal-aI proc!u~.t 4, was &aracterized through 
its deritatile 4b. I_hl] = UJ,: 462 (<‘,,H,,(>,), which 
gag a similar I!< spectrum to thC+t of 3b, apart from the 
presence of absc>rption,, attributable to the presence of an 
acetoxy function. The l-1 and “c‘ NMR spectra reveal 
that the ll.cetox! group is linked to an allylic position of 
methyl 6 (pentadel,-XZ-enyl)-2.4dimethoxybenzoate. 
This position is !‘-I0 II! ar\alogy \\ith compound 2. 

Compound 5b is ;I r’evl nalural product with similar 
spectroscopic fcaturez to those of ononin (5a) [4], 
although it has an acctc:y group which appears in the IR 
spectrllni at 1737 c:i: and in the ‘Ii NMR at 6 2.04. The 
acetoxy e~~1-p is loc;rtrr.i at (‘-6” as can be deduced from 
the ‘H NT4R data (b.J.(X. dd, J- I2 Hz. J=6 Hz; S4.50 
rltl, J = I t-i 7, .i = 2 i-i/; anti from the observed chemical 
shift o! .: L: sirwic ,. P-w’~!, ien,.: grollp in the 13C NMR 
soccLru:Il 4 ,5 $3 -, :. 
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EXPERIMENTAL 

Plant material was collected in May at Izbor (Granada, Spain) 

and has been identified by Professor F. Valle (Department of 

Botany. Granada University). A voucher specimen is available 

for inspection at the herbarium of the Faculty of Sciences of the 
University of Granada. The flowers were air-dried (1.55 kg) and 

then extracted with CHCI, followed by EtOH in a Soxhlet 

apparatus. The CHCI, extract was defatted and extracted with a 

4% NaOH soln giving 8.99 g of a neutral fraction and 62.58 g of 

an acid one. The former was chromatographed on a silica gel 

column eluting with CHCI,-MeOH mixtures, affording phytol 

(16mg) and /I-sitosterol (18mg). The acid extract gave, upon 

chromatography, penduletin (2.19 g), formononetin (4.03 g). car- 
do1 monoene (la) (675 mg), 2a (4.7g). and a mixture from which, 

after methylation with Me,SO,, K,CO, and Me,CO, 3b 

la R = OH 

ItI R = OAc 

IC R = OMe 

Id 

2a RL = OH. R2 = OAc 

2b R’= OH, RZ= OH 

2C R’ = OMe. R2 = OAc 

2d R’ = OMe. R* = O= 

h3 R = OH 

3b R = OMe 

4a R = OH 

4b R = OMe 

Sa R = H 

5b R = Ac 

(477 mg) and 4b (613 mg) were isolated. The EtOH extract, after 
removal of the solvent, was mixed with 1.51 of H,O and 

extracted with CHCI, and EtOAc. From the former soln, ononin 

(22.01 g) was isolated. The EtOAc extract was chromatographed 

to give salicylic acid (22 mg), p-hydroxybenzoic acid (83 mg), 5b 
(249 mg) and quercetin (288 mg). Finally, ononitol (160 mg) 

crystallized from the aq. liquor. 
5-( lo-acetoxy-pentad~c-8Z-e~~~-Resorcino/ (2a). Eluted with 

CHCI,-MeOH (99: 1) on silica gel CC. Oil. ‘H NMR (CDCI,): 

SO.90 (3H, t, J=6 Hz, Me), 1.31 [16H, m, (CH,),], 1.52 (2H, 

m,-CH,-CH,-Ar), 2.00 (2H, m, --CH,-CH=CH-), 2.05 (3H, s. ~~- 
-OAc), 2.43 (2H, m, CH,-Ar), 5.33 (2H, I, J=7Hz, CH=CH) 

(1H. m, Hgem -0Ac). 6.22 (3H, s, H-Ar), 6.50 (2H. m, HO-Ar). 

5-llO-hydrox~-pentadec-8Z-enyl)-Rrsorc~~~~l(2b). Obtained by 

saponification of 2a (2MKOH/MeOH, room temp.) Mp 87-88” 

(CHCI,). IR vtt:crn-‘: 3412. 2929, 1599. 1158, 997. 839; 



Components of Ononis speciosa 163 

Table 1. “C NMR spectral data of the alkenylresorcynols l-4 (20.15 MHz, Cl&D, TMS as internal standard) 

C la lb lc mult. 2a 2b mult. 3b mult. 4b mult. 

1 
2 
3 
4 
5 
6 
1’ 
2 
3’ 
4 
5 
6 
7 
8’ 
9 

10 
11’ 
12 
13’ 
14 
15 
MeOAr 
MeOAr 
MeCOOAr 
MeCOOAr 
MeCOOR 
MeCOOR 
MeOCOAr 
MeOCOAr 

156.29 150.93 
100.38 112.54 
156.29 150.93 
108.12 118.71 
146.09 145.22 
108.12 118.71 
35.82 35.64 
31.68;. 31.74** 
30.97+ 30.81* 
29.66* 29.69* 
29.35* 29.23* 
29.24* 29.12* 
27.14 27.14 

129.76 129.82 
129.76 129.73 
27.14 27.14 
29.66* 28.95* 
29.35* 29.121 
31.85** 31.74** 
22.54 22.60 
13.97 13.97 

20.91 
168.69 

160.73 c 
97.52 CH 

160.73 c 
106.43 CH 
145.20 C 
106.43 CH 
36.23 CH, 
31.75** ” 
31.17: ” 
29.71; ” 
29.49* ” 
29.34. ” 
27.15 ” 

129.84 CH 
129.73 CH 
27.15 CH, 
29.19* ” 
28.96* ” 
31.75** ” 
22.60 ” 
13.98 Me 
55.00 
55.00 

156.70 
100.37 
156.70 
108.00 
145.84 
108.00 
35.84 
31.74** 
30.62’ 
29.70* 
29.32* 
28.96* 
27.18 

129.89 
134.41 
71.36 
34.71 
24.64 
31.54** 
22.45 
13.89 

160.56 C 116.39 C 
97.48 CH 158.05 C 

160.56 C 96.19 CH 
106.33 CH 161.41 C 
145.04 c 105.89 CH 
106.33 CH 143.06 C 
36.08 CH, 33.94 CH, 
31.42** ” 31.15** ” 
31.00* ” 29.74* ” 

29.32* ” 29.48* ” 
29.101 ” 29.74* ” 
29.10’ ” 29.30. ” 
27.68 ” 27.20 ” 

128.06 CH 129.84 CH 
133.79 CH 129.93 ” 
70.25 CH 27.20 CH, 
34.58 CH, 29.30* ” 
24.53 ” 28.99* ” 
31.77** ” 31.78** ” 
22.33 ” 22.64 ” 
13.72 Me 14.04 Me 
54.93 55.88 
54.93 55.32 

21.32 20.99 
171.91 170.01 

51.93 51.85 
167.90 167.87 

116.34 C 
157.99 c 
96.19 CH 

161.37 C 
105.85 CH 
143.03 c 
34.73 CH, 
31.07** ” 
29.61* ” 
29.14* ” 
29.47* ” 
29.26* ” 
27.86 ” 

128.17 CH 
133.98 ” 
70.44 ” 
33.89 CH, 
24.65 ” 
31.57** ” 
22.45 ” 
13.87 Me 
55.83 
55.29 
21.21 

170.23 

**, * Interchangeable values 

HO 

6 7 

bH 6 

‘H NMR (Me&O-d,): 60.89 (3H, t, J=6 Hz, Me), 1.34 [18H, m, 
(CH,),], 1.34 [18H, m, (CH,),], 2.00 (2H, m, -CH,-CH=CH), 
2.44 (2H, t, J=7 Hz, CH-Ar), 4.36 (lH, m, H,,,-OH), 5.34 (2H, 
m, CH=CH), 6.16 (3H, s, H-Ar), 7.95 (2H, s, OH-Ar); UV 
1/::” nm (logs): 272 (3.51); [LX];’ + 7.47” (CHCI,; c=O.49); 
EIMS m/z (rel. int.): 334 (1.9) [Ml’, 316 (9.7), 287 (1.7), 274 (1.9), 
263 (7.3), 193 (2.0), 191 (3.7), 177 (5.5), 179 (2.7), 163 (15.7), 165 
(2.0), 149(8.9), 151 (2.8), 137(11.8), 139(2.1), 124(100), 123(42.5). 

5-(lO-acetoxy-pentadec-8Z-enyl)-Resorcinoldime~~y~ ether (2~) 
was obtained upon methylation (MezSO,, Me,CO and KzCO,) 
of2n. Oil. IR vzi: cm -I: 2930,2860,1740,1600,1465,1240,1210, 
1155, 1060, 1020, 830, 700, ‘H NMR (CDCI,): 60.86 (3H, t, J 
=6 Hz, Me), 1.31 [16H, m, (CH,),], 1.65 (2H, m, X&,- 
CHz-Ar), 2.00 (3H, s, AcO-), 2.00 (2H, m,-CH,-CH=CH), 2.54 
(2H, t, J=7 Hz, -CH,-Ar), 3.77 (6H, s, ZMeO-Ar), 5.37-5.56 

Ii1 
Cm 

8 

(2H, m, -CH=CH-CH-OAc) (lH, m, H,,,-OAc), 6.33 (3H, br s, -- 
H-Ar); UV 1 ~~~‘3 nm (logs): 270.9 (3.23). [alho - 5.25” (CHCI,; 
c 0.98); EIMS m/z (rel. int.) : 404 (6.9) [Ml’, 389 (0.9), 362 (1.2), 
344(8.9), 301 (l.O), 291 (2.0), 273 (2.0), 259 (1.6), 245 (3.5), 233 (2.3), 
221 (1.2), 177 (3.6), 165 (12.9), 152 (lOO), 151 (22.7). 

5-( IO-oxo-pentadec-8Z-enyf)-Resorcinol dimethylether (M) was 
obtained by saponification of 2c (2M KOH-MeOH) and oxida- 
tion (pyridinium dichromate) of the resulting alcohol. Oil. 
IR vtiy cm- ‘: 2925, 2840, 1683, 1590, 1450, 1200, 1140, 1050, 
820,690; ‘HNMR (Me,CO-d,): 60.89 (3H, t, J=6Hz, Me), 1.32 
[14H,m,(CH,),], 1.62(2H, m,-CH,-CH,-Ar)(2H,m,-C&I&H 
=CH-CO), 2.09-2.55 (4H, m, -CZ2-Ar, -CC,CO), 3.75 (6H, s, 
ZMeO-Ar), 6.08 (2H, m, CH=CH), 6.32 (3H, m, H-Ar); EIMS m/z 
(rel. int.): 360 (14.8) [Ml’, 345 (3.0), 317 (2.2), 289 (1.8), 221 (2.1), 
207 (2.1),.193 (1.7), 165 (17.4), 152 (100). 151 (21.3). 
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Table 2. lJCNMR spectral data of on- 

onin (5a) and 6”-@acetilononin (Sb) 

c Sa 5b mult 
- 

2 
3 
4 

5 

6 

I 

X 

Y 

10 
1’ 

2’ 

3’ 

4’ 

5’ 

6 

1 I, 

2” 
3” 

4” 

5” 

6” 

OMe 
c=o 

153.6 

124.1 

114.9 
127.2 

115.X 

167.1 

103.7 

157.2 

118.7 
123.6 

130.2 

113.X 

159.2 

113.x 

130.2 
100.4 

13.4 

76.7 

69.9 

77.4 

61.5 

55.3 

153.5 

124.0 

175.8 
127.0 

115.5 

164.1 

103.5 

156.9 

1 18.6 
123.4 

130.0 

113.6 
159.1 

113.6 

130.0 
99.1 

73.0 

76.2 

69.8 

73.X 

63.3 

55.1 

170.1 

20.5 

CH 

C 

C 

CH 

CH 

C 

CH 

C 

C 
C 

CH 

CH 

C 

CH 
. . 
. . 

,. 

1. 
,. 

11 

CH, 
MC 

C 

MC MeCOO 

Methyl 6-(lO-ac~fouy-pentadec-8Z-en~1)-2,4-~im~tho~~- 

henzoate (4b). Eluted with hexane--Et,0 (7: 3) on silica gel CC. 
Oil.IRv~~;cm --I. 7925 2830, 1735. 1610, 1590. 1490, 1460, 1260. ._ _. 

1240. 1200, 1160. 1100, 1045. 1020. 940. X35. 760, 730; ‘HNMR 

(CDCI,): 60.X9 (3H, 1, J =h Hz, Me), 1.31 [lhH, m, (CH,),]. 1.45 
(2H, m,$ZH,-CH,--AT), 2.00 (3H, 5. OAc). 2.05 (2H. ~71. 

CH,-CH=CH 1. 2.55 (2H. t. J =X.3 Hz. CH2 -Ai-). 3.7X (3H. s. 

MeO-Ar), 3.79 (31-1, s, Me-OAr), 3.X7 (3H. s. MeO~~C‘O~Ar). 


