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Abstract Phenolk glycerides have ban isolated from fresh bulbs of Ljlium ourawn. By spectral and chemical means. 
they have been identified as the new components. 1.2-0difcruloylglycerol, a mixture of I-0-fcruloyl-2-O-p 
coumaroylglyarol and l-O-p-coumaroyl-2-0-feruloylglyccrol. I-O-fcruloylglyarol and the known compounds. 1.3-O- 
diferuloylglyarol. I-O-feruloyl-3-O-pcoumaroylglycerol and I-O-pcoumaroylglyarol. 

-.-.- .--- - _- .- __ .-_ ._-- - __..-. -- 

INTRDDUC-TION 

During our search for bitter substanas of natural ortgin, 
we have previously isolated bitter phcnylpropanoid glyco- 
s&s, 3,Udiferuloylsucros and its derivatives, from 
Lilium speciosum var. rubrum [I]. Glycerol glucosidcs, 
liliosidcs A-.E, have been recmtly reported as the charac- 
teristic constituents of the genus Ilium [2 43. 

The present communication deals with structure de- 
termination of the new phcnolic glyaridcs. 1.2-O 
diferuloylglyarol, a mixture of I-0-fcruloyl-2-0-p 
coumaroylglyaro) and I-0-pcoumaroyl-2-O-feruloyl- 
glyarol, and I-0-feruloylglyarol, isolated from the 
mcthanolic extract of L. our4fum. 

The MeOH extract of the fresh bulbs of the plant was 
extracted with CHCI, and then wtth n-BuOH. From the 
CHC), solubk fraction, phenolic diglyaridcs (l-4) were 
isolated, and from the n-BuOH solubk fraction phenolic 
monoglycerides ($6) wcrc isolated after repeated CC on 
silica gel and Scphadcx LH-20. 

Compound 1. C1,H1,O,. was colourkss and amorph- 
ous. The UV and IR spectra of 1 showed hydroxy groups 
(3300cm-‘).aromatic rings (1590, ISlScm ‘; A,_, 237, 
327 nm) and carbonyl groups of an aromatr ester 
(17OOcm ‘). The El mass spectrum and ‘HNMR of I 
indicated the prance of IWO feruloyl moieties (m/z 444 

[M] *, 194 (ferulic acid), 177 (feruloyl group); d7.65. 7.63, 
6.35.6.32 (each d,J = 16.0 Hz), 3.93 (6H.s)). Hydrolysis of 
I with 3”/, NaOMe;McOH gave methyl ferulate and 
glyarol. In the ‘H NMR spectrum, the signals for the two 
OCH, groups of glycerol were observed at 64.50 (d. J 
= 6.0 Hz)and 63.87 (m), and the signal of an OCH group 
at 65.29 (m), which rcvcakd that the feruloyl moieties were 
located at the asymmetrical positions on a glycerol 
residue. namely glyarol C-l and C-2 hydroxyl positions. 
Thus. 1 was identified as 1.2-0-dtferuloylglyarol. 

Compound 2 was obtamcd as a mixture of IWO stmilar 
phenolic diglyarida (21 and 2bk efforts to separate the 
IWO were unsucassful. The El mass spectrum of 2 gave 
one [M] - at m/‘: 414. and the highest fragment tons at m;z 
177 and 147, corresponding to a feruloyl and a p- 
coumaroyl moiety, respectively. Hydrolysis of 2 wtth 
NaOMc!McOH alTordal methyl fcrulatc. methyl p- 
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coumarate and glycerol. ‘The ‘H NMR spectrum of 2 
indicated that f and 2b were 1.2disubstitutcd glyarols. 
Compound 2 was thus determined to bc a nuxture of l-O- 
feruloyl-2-O-p-coumaroylglyarol (2a) and I-O-p- 
coumaroyl-2-0-feruloylglyarol(2b). The aromatic mcth- 
oxyl groups of the feruloyl moictres of the mixture were 
observed at 63.92 and 3.91 tn the ‘H NMR spectrum in 
the approximate ratio of I : I. 

Compounds 3 and 4 were phcnolic 1.3drsubstitutcd 
diglyarida whose structures were confirmed as 1,3-O- 
difcruloylglyarol and I-0-feruloyl-3-0-pcoumatoyl- 
glycerol. respectively. These compounds have been iso- 
lated previously from the fruits of Aeyilops OCUIU [S]. 
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Compounds 5 and 6 were phenolic monoglyccridcs. 
The El mass spectrum. ‘HNMR and basic hydrolysis 
indicated thar the aromatic acrd constituting 5 was a 
Ccrulic acid and that the aromatic acid constituting 6 was a 

Dcoumarlc acid. In the ‘HNMR sncctrum of 5. the 
&nals attributed IO IWO OCHJ gro;ps of the gly&rol 
molctv anoearcd at d4.23 Im) and 3.60 td. J = 5.5 Hzl 
showi6g &I the ferulic &id’ was linkad‘ lo one of the 
primary hydroxyl groups of glycerol. Thus. the structure 
of 5 was establIshal as I-O-fcruloylglyarol. In the same 
way, 6 was ldentificd as I-O-pcoumaroylglyc~rol. 
Compound 6 has &n detected m AMUU.U ~om~sus bar. 
coj~~nc 163. 

Compounds I, 2, Sand 6 were obtainal as raczmates. In 
the case of 4, no rotation was observed either. but it was 
not clar whether this was becaux 4 was a racemate or 
because the substltuents of C-l and C-3 hydroxy groups 
of glycerol had very similar structures. 

Natur-I phcnohc glycerides arc known IO occur In 
Gramincac [S. 7, S]. Bromeliaceac [63 and Salicaceae 
[8.9]. In the known phenolic diglyccridcs, the aromatic 
acid moieties are loc.~cd at positrons C-l and C-3 of 
glycerol. The present diglyccridcs (1 and 2), in which one 
of the aromatic acids is linked to the C-2 hydroxy group of 
glycerol. are new constituents. and there has been no 
previous report on the isolation of I-O-feruloylglyczrol 
(5) from a nalurdl source. 

EXPF&lWE\TAl. 

Exrrucnon cud tw~krrum. Dormant fresh bulbs of L. uurarum 
Lindk. (4.1 kg) purchased from Helwaen Co.. Japan. were 
cxt~ust~vely exlrlrted wllh h01 MeOH (Y I.). ‘IIK McOH extract 
was coned under ral. press. The dark WTOUS cona~ra~c wa?, 
parnnoncd between HIO and CHCIJ. and then bctwccn Hz0 
and n-RuOH. t&h partmon was rcpm(cd IWKX. ‘To oblam 1.4. 
the CHCI, sol. fracnon uas repeatedly subtcctcd IO CC on s~lra 
gel wnh various solvent systems and on Sephadcx LH-20 unh 
CHCI, or McOH as elucnr. From the McOH sol. frirtlon. 5 and 
6 were ~wla~cd by the same procedure. 

c’ompoumf I Amorphous whrrc powder (58 mgk [z]: 2 0 

(CHCI,; c- 0.60). IR VE cm ‘: 3300. 1700. 1625. 1590. 1515. 
UV A::‘( nm (log L). 237 (4.42). 3Otsh (4.47). 327 (4.63). El;MS 
7OcV. m,; (rel. ml.): 444 [M] ’ (12). I94 (Xk 177 (loOk 145 (IZJ, 
I01 (191 ‘H NMR (90 MH/. C’LKI,): 67.65. 7.63.6.35.6.32 (each 
IH. d. J 7 16.0 lir rruns alkcnc protons). 7.12685 (6H. ar- 
O~WIC protons), 5.29 OIL m. glycerol H-2). 4.50 (2H. d. J 
= 6.0 Hz_ glycerol H-l). 3 93 (6lt. 3. DMc x 2). 3.g7 (2H. m. 

glycerol H-3) 

Compound 2. Amorphous pak-yellow powder (20 mg). [z] :;” 

I 0 (CH,COCH,,e I 00) IR vL,r cm ‘: 3350.1690.1625.1600. 
1515; UVig,‘n nm (log c): 230 (4.56). 3Wh (4.72). 317 (4.84); 
F.I MS 7OcV. m,z (rel ml.). 414 [MJ’ (l7k 268 (6). 221 (X), I94 
(17). 177(lCQ, 164(12k )47(lOOk )19(22),‘HNMR (4OOMHz. 
ace~onc-d,). 67.70 7.60. 6.43 6.33 (rrons alkcne protons), 
7 58 7.53.6.Y2 6 84 (aromaoc protons of pcourmrrlc mo&zs), 
7.37 7.16. 7.16 7.13. 692-6.114 (aromalK protons of feruloyl 

moKrtcses). 5.29- 5.20 (glycerol H-2), 4.53 4.48,4.424 35 @lycxxol 

H-I). 3.92. 3 9) (exh 5. OMck 3 K4 3.77 (glyoxol H-3). 

Compound 3. Amorphous whne powder (55 mg) 
IR yh! cm I: 340.1680.)625,1600.I5l5~ UV i,$yH nm (logr.) 
235(4.51).299sh (4.56j.327 (4.73); El/MS70cV.m;: (rctmr.):444 
[M]‘(22),224(8).194(37),177(100k145()0k99(26k’HNMR 
(90 MHz. CDCI,) b7.60. 6.30 (each 2H. d. J = 16.0 HI. rrrrnr 
alkcnc protons). 7.15 6.80 (6H.aromalr prorons).4.43 420(5H. 
ovalappmg glycerol ti-1.2.3). 3.g7 (3H. .x. OMCI. 

Cbmpou~~I 4. Amorphous pale-yellow powder (6tl mgk [a] ;,’ 
+ 0 (CHCI,,;c 1.75). IR rL?crn ‘. 3300, 1690. 1625. 1595. ISIS. 
UVA$~” nm (loge): 235sh (4.56). 3Olsh (4.721317 (4 78);EI;MS 
7OcV.m,.- (ret mr.):4)4[M]’ (7k268 (27).23X (12). I94 (27). 177 
(55). l64(27k 147 (loOk I IY(l4). ‘H NMR (90 M(H~_acc~one-d,.): 
37.62 l2H. d. J = 16 0 H7, vun\ alkcne protons), 6.4 I. 6.38 (each 
IH. d. J = 16.0 HJ, mm alkcnc ptoronsk 7.52 6.75 t7ti. ar- 

O~UIK protons). 4.35 4 I I (Sti. ovcrlappmg. glycerol H-1.2.3). 

3.yo (3H. 1. OMC). 

Compound 5. Colourkss syrup (43 mg). [a];’ z 0 (MeOH. c 
0.35). IR $!:rl cm ‘. 34W 1700. 1623. 1595. 1505; 
IJV rizt)( nm (togc). 235sh (4.05k)Olsh (4.Mk 326 (4.21~ F.I:MS 

7OcV. m;: @cl. mt.r 268 [M] ’ (68), I94 (60). I77 (IO01 I45 (25). 
117(10k’t(NMR(!XlMHr.C‘D,0D):6765.6.37(cach)tt.d.J 
= 16.0 tir, frun.s alkcne prolonsk 7.15 6 75 (3H. aromanc pro- 
lonsk4.23 (2H. m,glyarol H-l). 3.g5 t3H.b. OMCA 3.80 (IH. m. 

glycerol H-2). 3.60 (2H. d. J - 5.5 Hz. glycxol H-3). 
Compound 6. Amorphous white powder (I9 mg). [a];,’ t 0 

(McDH; c 040); IR VEcrn ‘: 3350. 1700. 1625. 1590. 1510, 
UVI Wd” nm (logck 228 (4.14k 302sh (4.32). 313 (4.36); ELMS 
7OcVm’r;ti: (rel ml )I 238 [Ml’ (18). I64 (38k 147 (100). I I9 (151; 
‘HNMR (9OMHr. CD,OD): b7.67. 6.38 (each )H. d. J 
= 16.0 HJ, ~runs alkcrx prolonsk 7.48, 6.83 (each 2H. d. J 
= 9.0 Hzaromarr prolonsk4.25 (2H.m.glycxrol H-l), 3.X7 (IH. 

m. glycerol H-2). 3.63 (2H. d. J - 5.5 Hr glyarol H-3). 

&K hydro/~~.s 01 I 6. (ilyartdcs (I 6) were treated with 3 ‘i. 

NaOMe;McOH for 2 hr ar room temp. Each ga\e cmnamr acid 

derlutlvcs and glycerol. The cinnamK acti dcrtvati\a were 

dcnrlfied by TLC on silm gel with CHCI, M&H; derarlon. 
UV Irghr (254nm) and IO’L H>SO, foltowcd by hcanng. 

Cilyarol was idcnrrtkd as IIS TM% ether by CJC (OV-I7 SCOT. 

20 m. I(K) . h,; F(D) comparison with an aurhenrlc sample. 
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