
Phytochemirtry, Vol. 24, No. 9, pp. 2071-2074, 1985. 0031~9422185 S3.00+0.00 
Printed in Great Britain. 0 1985 Pergamon Press Ltd. 

PHENYLPROPANOIDS AND OTHER DERIVATIVES FROM THAPSIA 
VZLLOSA 

J. DE PASCUAL TERESA, JOAQU~N R. MORAN, Josh M. HERN~NDEZ and M. GRANDE* 

Departamento de Qufmica Orgbica. Facultad de Qufmica, Universidad de !Salamanca, 37008 Salamanca, Spain; l Deqartamento de 
Quimica Orgilnica, Facultad de Ciencias, Universidad de Alicante, Apartado 99,03080 Alicante, Spain 

(Received 2 January 1985) 

Key Word Index-7hapsia uillosa; Umbelliferae; roots; phenylpropanoids; hemanticine; guaianolides; thapsi- 
villosin K. 

Abstract-Five phenylpropanoids related to hemanticine have been obtained from Thapsia uillosa roots. We propose 
for these substances the trivial names isohelmanticine, neohelmanticine, isoneohelmanticine, epoxyhelmanticine and 
epoxyhelmanticine angelate. All these substances are based on (lS,2R)1-(3-methoxy-4,5-methylenedioxyphenyl)-l,2- 
propanediol, which is ester&d variously by acetic, angelic, epoxyangelic and/or (2R,3S)2,3-dihydroxy-2-methylbutyric 
acids. We also report three C,-guaianolides and their hydrolysis products. The name thapsivillosin K is proposed for a 
new guaianolide. 

INTRODUCTION 

The extracts from Thapsia oillosa have been studied 
previously and the presence of some guaianolides, ger- 
macrane esters and phenylpropanoids was reported 
[l-3]. The phenylpropane ester helmanticine (1) is one of 
the most abundant components of the benzene extract 
from the roots of the plant [2]. We now report the 
isolation of five new phenylpropanoids 2-6 related to 
helmanticine, and also latifolone, thapsivillosin C and K, 
thapsitranstagin, falcarindiol and 6-methoxy-7-geranyl- 
oxycoumarin. 

RESULTS AND DlSCUSSlON 

The natural compound isohelmanticine (2) was the least 
polar of the new phenylpropanoids isolated from the 
benzene extract of T. villosa roots. It was a thick oil which 
showed IR bands corresponding to hydroxyl 
(3500 cm- ‘), aromatic ring (1605, 1505 cm- ‘) and ester 
group absorbances (17 15 cm - ‘). Alkaline hydrolysis of 2 
gave the same products as those isolated from hehnan- 
ticine: the aromatic dial 8,2,3dihydroxy-2-methylbutyric 
and angelic acids. The ‘H NMR spectra of isohelman- 
ticine (2) and 1 were very alike; however, the new 
compound showed a signal at 62.98 (1 H, q, J = 6 I-Ix, H- 
3’) corresponding to a proton geminal to a hydroxyl group 
which can be easily acetylated to yield 7 [S 5.25 (1 H, q, J 
= 6 Hz, H-3’), 1.98 (3H, s, AC)]. Taking into account 
these data and the molecular formula C2sHS60i L deduced 
from the MS of 7 (m/z = 548 [Ml’) we propose for 
isohelmanticine structure 2. 

The phenylpropanoids which we have named neohel- 
manticine (3) and isohelmanticine (4) are isomers with 
the molecular formula C&H~eOie (m/z = 466 [Ml’). 
Both substances contain a tertiary hydroxyl group 
(v35OOcm-‘X one acetyl group [3: 61.95 (3H s); 4: 1.99 
(3H, s)], a single angeloxy residue [3: 66.10 (lH, q, J 
= 6.5 Hz); 4: 5.83 (lH, q, J = 4.5 Hz)], the characteristic 
signals of the aromatic diol 8 (esterified) and the 2,3- 

dihydroxy 2-methylbutyric ester. Neither compound 
could be acetylated with acetic anhydride and pyridine. 
The similarity of the IR and ’ H NMR spectra of neohel- 
manticine (3) and 1, the almost coincident chemical shift 
of H-l in both compounds and the presence of the mass 
fragments m, at m/z 263 and mz m/z 290 amu, led us to 
propose structure 3 for neohelmaticine. On the other 
hand, the benzylic proton H-l appears at higher fields in 
isoneohehnanticine than in the preceding phenylpro- 
panoids and the fragments m, and m, can be found at m/z 
223 and 250amu respectively. In this case, the acetoxy 
group must be placed at the benzylic position and the 
angeloxy residue has to be linked to the dihydroxymethyl- 
butyric group (Dhmb), as shown in structure 4. 

Epoxyhelmanticine (5) also contains a free tertiary 
hydroxyl group (v35OOcm-‘, and fails to react with 
AczO-pyridine). Its ‘H NMR spectra showed the same 
proton signals as helmanticine but one of the angeloxy 
residues must be epoxidized as suggested by the shielding 
of two methyl groups at 6 1.45 (3H, s) and 1.25 (3H, d, J 
= 6 I-Ix), and by one of the proton quartets which absorbs 
at 62.95 (1 H, q, J = 6 Hz). The empirical formula deduced 
from the MS, Cr6HJ40i1 (m/z 522, [Ml’) and the 
observed fragment at m/z 406 ([M - EpoxyAngOH]+) 
also confirms the presence of an epoxyangelic ester. The 
m, and mz peaks appear at the same m/z as in helman- 
ticine (263 and 290 amu) and consequently, the epoxyan- 
gelicacid must be attached to thedihydroxymethylbutyric 
residue, as shown in 5. 

The spectroscopic characteristics of the phenylpro- 
panoid epoxyhelmanticine angelate (a), are very similar to 
those of hehnanticine. Alkaline hydrolysis led to 8, angelic 
and 2,3dihydroxy-2-methylbutyric acids (trapped as their 
Qphenylphenacyl derivatives [4]). In this compound 
however, the molecular formula CJIH,zOiJ (m/z 622 
[Ml’) indicates the presence of one further dihydroxy- 
methylbutyric acid residue, by comparison with hel- 
manticine. The new Dhmb fragment has to be placed at 
the C-3’ position, as shown in structure 6, in agreement 
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with the signals in the mass spectra at m/z 406 ([M followed by trapping the nucleophilic carboxylate anions 
- AngDhmbOH]+, ml), 290 (mz) and 263 (ml). with 4-phenylphenacyl bromide [4]. The highly water 

We also report the isolation of three guaianolides, soluble hydroxylactones were acetylated. Both lactones 9 
thapsitranstagin (9) and thapsivillosin C (lo), products and 10 give a crude acetylation product from which two 
previously reported by Christensen et al. [S] and thapsi- triacetates 12 and 13 and a diacetate 14 (further acetylated 
villosin K (11). We identifkd the ester groups of the to give 13) were isolated. We assign the 8,12Jactone 
sesquiterpene lactones 9 and 10 by alkaline hydrolysis structure to the diacetate because of the spectroscopic 





EpoxyAnQ 1.78 (3H, d, J = 6 Hz, Ang), 1.46 (3H, s, Ang), 1.45 
(3H, s), 1.25 (m, 12H). EIMS (probe) 70eV m/z (rel. int.)c 522 
[M-J+ (5), 406 [M-EpoxyAng]+ (lo), 290 [M-DhmbOH 
- EpoxyAng)]+ (4), 263 (3), 235 (lo), 208 (40), 192 (20), 171 (30), 
119 (IS), 83 (lOO), 55 (30), 43 (10). 

Isoneohelmanticine (4). The 2.29 g fraction of the main chro- 
matography was further chromatographed on silica gel (100 g) 
eluting with hexane-Me&O (9: l), yielding a mixture which was 
rechromatographed on silica gel H-60 (p = 4 atm, 40 g) with 
CHCI,-Et,0 (9: 1) to give 111 mg of 4 as an oil, [a] f: + 39.5 
(CHCI,, c 1.9); IR vkcm -I: 3500,2870,1745,1720,1650,1620, 
1520,1450,1250,1150,1100, SSQ 760. ‘H NMR (60 MI-4 CCL): 
66.38 (2H, s, Ar), 5.83 (2H, s, O-CHz-G), 5.83 (IH, q, J = 6 Hz, 
Ang), 5.65 (lH,d, J = 5 Hz, H-1),4.95 (lH,m, H-2), 4.95 (lH, m, 
H-3’), 3.83 (3H, s, OMe), 2.00 (3H, d, J = 6 Hz, Ang), 1.99 (3H, s, 
AC), 1.78 (3H, s, Ang), 1.25 (3H, d, J = 6 Hz, Me-4’), 1.24 (3H, s, 
Me-S), 1.18 (3H, d, J = 6 Hz, Me-3). EIMS (probe) 70 eV, m/z 
(rel. int.): 466 [M]+ (lo), 406 [M - AcGH]+ (9), 250 [M 
-DhmbOH-AcGH]+ (23),223(4),192(40),181(80),171 (IS), 
153 (15). 123 (20), 119 (30). 117 (30), 95 (20), 91 (20), 83 (lOO), 55 
(80), 43 (40). 

Thupsiuillosin C (9). A 10.18 g fraction containing 9 was further 
purified by chromatography on silicagel H-60 (p = 4 atm, 100 g), 
eluting with C,H,-Et,0 (4: 1). The less polar fraction was a gum 
(7.18 g), which crystallized from CsH6-EtsO affording a product 
whose physical properties were fully consistent with those 
described for thapsivillosin C [S]. Hydrolysis of 9 (1.02 g) under 
the above mentioned conditions, followed by chromatography, 
led to the following ephenylphenacyl derivatives: acetate 
(108mg, mp llC&122”), angelate (111 mg, mp 8%91’), dihy- 
droangelate (100 mg, mp 70-72”), octanoate (54 mg, mp 47-W). 
Once the phenacyl derivatives were removed, the aqueous soln 
was basi6ed and kept for 8 hr at room temp. It was then acidified 
with aqueous HCI, the soln was heated for 5 min and evaporated 
to dryness. Pyridine (4 ml) and AczO (2 ml) were added and the 
suspension was kept at room temp. overnight. Usual work up 
yielded 515 mg of a crude material which could be resolved by 
chromatography on silica gel with Et@-EtOAc (9: 1) to give 12 
(195 mg), 13 (125 mg) and 14 (26 mg). Further acetylation of 14 
(A@-pyridine) gave triacetate 13. 

2,3,8-Triacetoxy-7,141 l-trihydroxyguaiund,12-elide (12). Mp 
218-220” (Et@-EtOAc); [a]g +30.0” (CHCls; c 0.8). 
IR +&cm -I: 3400 (OH), 2950, 1790 (C=G), 1730 (AC), 1450, 
1380, 1250 (C-G), 1150 (C-G), 1040 (C-G), 930. ‘HNMR 
(60 MHz, DMSO-d,): 67.28 (lH, s), 5.95 (lH,s) 5.76 (lH,m), 5.35 
(lH, m), 5.15 (2H, m), 4.94 (lH, s), 2.95 (lH, m), 2.12 (3H, s, AC), 
2.05 (3H, s, AC), 2.04 (3H, s, AC), 1.55 (3H, s), 1.36 (3H, s), 1.10 (3H, 
s). EIMS (probe) 70 eV, m/z (rel. int.): 336 [M - AcGH - HsO]+ 
(2), 276 [M - 2AcGH - H20] + (3), 206 (2), 114 (lo), 90 (7), 79 
(100x 52 (35), 43 (25). 

2,3,6-?Wcetoxy-7,141 l-trihydroxyguaian-8,12_olide (13). Oil, 

[al&O - 37.0” (CHCIa; c 1.5), IR v&m-‘: 3400 (OH), 2950, 
1780 (C=G), 1740 (AC), 1380, 1250 (C-G), 1110 (C+, 1050 
(C-O), 1000,950. ‘H NMR (60 MHz, DMSO&): 68.15 (lH, s), 
7.25(1H,s),5.95(1H,s),5.85(1H,s~5.40(3H,m),2.10(3H,s,Ac), 
2.02 (3H,s, AC), 1.97 (3H, s, AC), 1.75 (3H, s), 1.27 (3H, s), 1.04 (3H, 
s). EIMS (probe)_70 eV, m/z (rel. int.): 336 [M - AcGH - HsO] -, 
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318 [M-AL-OH-2HsO]+ (5), 276 [M-2AcGH-HsO]’ 
(25), 258 [M - 2AcGH - 2HsO]+ (Z), 206 (20), 188 (55), 145 (30), 
137 (30), 125 (so), 111 (So), 108 (So), 95 (50), 91 (75), 83 (95), 78 
(lOO), 43 (95). 

2,3-Diacetoxy-6,7,10,11-tetrahydroxyguuian-8,12-olide (14). 
Oil, [a]g - 84.4” (MeOH;c l.O).IR v=cm-I: 35OO(OH),2900, 
1790 (C=G), 1730 (AC), 1470,1380,1270,1100,1060,1040,1000, 
830,730. ‘H NMR (60 MHz, Me&G-d,): 65.75 (lH, brs, H-3), 
5.55 (lH, t,J = 2Hz,H-8), 5.30(lH, t,J = 4Hz,H-2X4.35 (lH, 
s, H-6’), 3.55 (lH, brs, H-l), 2.10 (3H, s, AC), 2.00 (3H, s, AC), 1.78 
(3H, s), 142 (3H, s), 1.19 (3H, s). EIMS (probe) 70 eV, m/z (rel. 
int.): 294 [M-AcGH-HsO]+ (lo), 276 [M-AcOH 
-2HsO]+ (3), 205 (S), 170 (13), 141 (20), 125 (20), 108 (70), 77 
(60), 60 (70), 55 (30), 43 (100). 

Thapsitranstagin (10). The fraction containing 10 (7.71 g) was 
further rechromatographed on silica gel H-60 (p = 4 atm, 100 g) 
with C,H,-Et,0 (4: l), affording 5.51 g of crude 10 which was 
crystallized from hexaneCeHb, to yield pure 10 (3.5Og) with 
physical data fully consistent with those previously published for 
thapsitranstagin [S]. Hydrolysis of the natural product (654 mg) 
following the above procedure led to a mixture of 4-phenyl- 
phenacyl derivatives of the dihydroangelic, angelic, acetic and 
isoyalerianic (mp 78-80”) acids. 

Thapsiuillosin K (11). The fraction containing 11 (2.2 g) was 
rechromatographed on silica gel (1OOg) with CsHs-Me&O 
(19: 1) as eluent. Thecrude huztone (l.l)after crystallization from 
hexane-CBH6 (4lOmg),hadmp 119-121”,[a]g -28.6” (CHCl,; 
c 2.5). IR v&cm -I: 3400, 2950, 1800, 1780, 1730, 1650, 1450, 
1380, 1250, 1150, 1080, 1050, 1000, 850. ‘HNMR (6OMHz, 
CD&): S6.00 (lH, q, J = 7 Hz, An& 5.65 (4H, m, H-2, H-6, H-8, 
Sen),5.49(1H,m,H-3),4.30(1H,m,H-l),3.85(1H,s),2.15(3H,s, 
Sen), 2.00 (3H, d, J = 7 Hz, Ang), 1.96 (3H, s, AC), 1.95 (6H, brs, 

Ang, Sen), 1.84 (3H, s, Me), 1.47 (6H, s, 2 x Me), 1.15 (3H, d, J 
= 7 Hz, 2-MeBu), 0.90 (3H, t, J = 7 Hz, 2 MeBu), EIMS (probe) 
70 eV, m/z (rel. int.): 520 [M - SenOH]+ (0.5), 460 [M - SenOH 
-AcGH]+ (5), 424 [M-SenOH -AcOH-2HsO]+ (IS), 276 
(3), 188 (7), 160(12), 159 (12), 128 (lo), 115 (13), 100 (12), 83 (lOO), 
55 (60), 43 (30). 
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