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Abstract — Besides chrysophanol and friedelin, mixtures of n-hydrocarbons [pentacosane (72.6%), heptacosane (14.6%),
tetracosane (5.8%), nonacosane (4.1%) and hexacosane (2.9%)], n-hydrocarbon alcohols [octacosanol (70.5%) and hexacosanol
(29.5%)1, 1-monoacyl glycerols [acyl part; behenic acid (43.5%), lignoceric acid (32.4%), cerotic acid (9.3%), tricosanoic acid
(8.9%), pentacosanoic acid (2.6%), octacosanoic acid (2.3%), heneicosanoic acid (1.0%)], wax esters [behenic acid (56.3%),
lignoceric acid (23.0%), cerotic acid (19.8%), tricosanoic acid (4.6%), octacosanoic acid (4.0%), pentacosanoic acid (1.7%),
triacontanoic acid (0.6%)/ octacosanol (33.7%), hexacosanol (21.0%), tetracosanol (15.6%), triacontanol (10.5%), docosanol
(6.0%), tricosanol (6.0%), heptacosanol (4.2%), nonacosanol (3.0%)] and sterols [B-sitosterol (73.2%), stigmasterol (14.6%),
campesterol (12.2%)] were isolated from the roots of Hemerocallis fulva. The acid : alcohol combinations of the major wax
esters were Cyq: 22 1 26, 24 1 24, Cu 22 : 24, and C,,: 22 @ 22. This is the first report of 1-monoacyl glycerols and friedelin
from this plant. All isolates were identified on the basis of spectral data and chemical reactions.

Key words — Hemerocallis fulva, Liliaceae, aliphatic compounds, monoacyl glycerol, triterpenoid, sterol, friedelin,

anthraquinone, chrysophanol.

W (Hemerocallis fulva L., Liliaceaeys -$-2vie} A=
sbotol] A= ThdA] 2B o2 BEH od £& UE
2 3, s F2ZELER, Hemerocallis Radix) ©| &t
ate] ok, A, &9, A4, 7HES ol 2ol AjekAo)
oY 958 Qo] o) Ak g3HEA R (n-alkanols, a-
alkanals, fatty acids, waxes)°] T-FEo] d2o] HuH e
o Y AARZEE] 29 2,5-dihydrofuryl-y-lactam %)
%73, saponin J2E%] £2] BIEYT). o] 4Fe} A
SHERRE 459] AWE313HE, B-sitosterol 2 anthraqui-
none 33HE Fo] HuEo] 9Jow o] = anthraquinone %
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718 AMgsle] 2951901 BASKA] R3dt) IR JASCO
9] FI/IR-5300% AH&3le] KBrioZ =4319tt NMRS
Varian®] Gemini 2000(300 MHz)# Bruker®] AMX 500
(500 MHz), EI Mass spectrum-> VG70-VSEQ mass spec-
trometer(VG Analytical, UK), GC-MS spectrum-= HP
5890 SERIES II plus/HP 5989BZ Al-&3}o] &7 313l t}.
Column-$ silica gel& Kieselgel 60(Merck)2 AH&-3H3 2,
TLC plate= Kieselgel 60 F,,(Merck)E A3l GC=
HP 5890 SERIES TI plus& AM-3td #4931t} GC 271
& th&F 7tk HP-5 capillary column(30 m x 0.25 mm X
0.25 um), oven temp. 240°C(2.0 min) — 280°C(20 min)
(rate : 5°C/min), carrier gas : He (3.0 m¥/min), FID detector.
AR 10% H,80,9 1, 3715 ARt 35, &
% 9 column chromatography-8 A]2F2 15 Al2HS A )
fo] ARSI YR Aok 17 AloFS AAIIA ALS
AV 7 Aloke AMgElIT.

& 3 2y - 273 T AAT 938 XS 7.8kg
< MeOH(70 DE 323} MeOH 92:(1,384.3 )= A
o] A AE hexane, EtOAc, BUOHE. 4:3}4 0 2 5.8 g0
hexane %8 58.0 g, EtOAc #8 54.4 ¢, BuOH #8 1544
g % H,0 29 1,1150 g& ZHz A3tk

slgtEe| 22| — Hexane ¥%](58.0 g)2 silica gel(Merck

7734) column®l A3 hexane, hexane-CH,CL=1: 1, CH,Cl,
7 CH,CL-MeOHZ: 71&7]-88 A|A 221¢] 2785 o
Now, ol EEFE HAAL vt 659 SFEA~3
2 5~7y2 23k o2 EtOAc #8(14.9 g)2 silica
gel(Merck 7734) column®l| 3. CH,ClL,-MeOH-H,0=8 : 2
:0.2¢] E8vl 2 chromatographyE A3k 127]¢] &
8-S At} olg 7heH 289 E01(22 ) E02(23
2ol ™3l hexane ¥ hexane-EtOAcE 7]127] &2l AA
silica gel(Merck 7729) column chromatography & WH=- 4
Alste] Zhzk 20784 9] R8-S ATt o] 7k E0LE
RE 459 SIFHE 2~52, ENEFEE SHFE 3~55 7
7t E2skir

BIEHE 1 - &FF HOIZTH hexane®Z A4 & Wb
Balo] ATl 313-E 1863 mg)S AU mp 47~
50°C; IR, v,,,, 2957, 2918, 2857 (aliphatic C-H), 1464,
1377 (CH,), 729, 720 [(CH,),] cm™"; 'H-NMR (CDCl,,
300 MHz) &: 0.88 (t-like, CH;), 1.25 [br s, (CH,)n]; GC/
MS, t, 3.43: m/z 338 [M'] (tetracosane, C,,Hsy, 5.8%),
4.19: m/z 352 [M'] (pentacosane, CysHs,, 72.6%), t; 4.98:
m/z 366 [M'] (hexacosane, CygHsy, 2.9%), tg 5.90: m/z
380 [M'] (heptacosane, C,;Hy, 14.6%), t, 7.93: m/z 408
[M'] (nonacosane, CpoHg,, 4.1%).
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BIEf8 2 - A%3) E01029} HO3CZFE hexaneC= A
AR L wrEslo] WA RTe] 9 2(196 mgyE EUT
mp 75~76°C; IR, v, 2957, 2919, 2851 (aliphatic C-H),
1736 (C=0), 1474, 1464 (CH,, CH,), 1377 (CH,), 1177
(C-0), 729, 720 [(CH,),] cm™"; "H-NMR (CDCl,, 300
MHz) &: 0.88 (6H, t-like, CH;x 2), 1.25 [br s, (CH,),],
1.61 (4H, m, (CH,CH,COOCH,CH,), 2.29 (2H, t, J=7.5
Hz, CH,COOCH,), 4.05 (2H, t, J=6.9 Hz, CH,COOCH,);
C-NMR (CDCl,, 75.5 MHz) §: 14.1 (CH,), 22.7~64.4
[(CH,),], 174.0 (C=0).

sletE 29| 2E|Esl - 33HE 2(13mgE 10% ¢
d KOH 25 mi& 718k 4XZReet 8/A10 F A9es
Blo] ZFFE FAAIA ethyl etherZ FE 351 Na,SO,Z
23 5231od Jong-chain alcohol ¥ Aol GC/MSE
AXBHAT. F5L -HCIE 1H3315le ethyl ether® &
3 ¥ Na,SO,2 2538l °|& CH,N,Z methylation*| A
A& 2)HFA methyl esterdll thate GC/MSE A3
Long-chain alcohol®] GC/MS; t 3.99: m/z 308 [M—H20]+
[docosanol, CH,4(CH,),,CH,0H, 6.0%], t; 4.81: m/z 322
[M-H,O]" [tricosanol, CH,(CH,),CH,0OH, 6.0%], t; 5.72:
m/z 336 [M-H,O]" [tetracosanol, CH,(CH,),,CH,0OH,
15.6%], ty 7.77: m/z 364 [M-H,0]" [hexacosanol, CHj
(CH,),,CH,0H, 21.0%]1, t; 8.85: m/z 378 [M-H,0]"
fheptacosanol, CH,(CH,),sCH,OH, 4.2%], t, 9.99: m/z 392
[M-H,01" [octacosanol, CH;(CH,),,CH,0H, 33.7%), tz
11.20: m/z 406 [M-H20]+ [nonacosanol, CH,(CH,),,CH,OH,
3.0%], ty 12.68: m/z 420 [M-H20]+ [triacontanol, CH,
(CH,),;CH,0OH, 438, 10.5%]. A4} metyl ester®] GC/
MS; tg 4.26 : m/z 354 [M'] [methyl docosanoate (methyl
behenate), C,,H,;COOCHj;, 56.3%], ty 5.11 : m/z 368
[M'] [methyl tricosanoate, C,,H,sCOOCH;, 4.6%], t 6.05:
m/z 382 [M'] [methyl tetracosanoate (methyl lignocerate),
C,,H,,COOCH,, 23.0%], t; 7.05 : m/z 396 [M'] [methyl
pentacosanoate, C,,H,,COOCH;, 1.7%], t; 8.11 : m/z 410
[M*] [methyl hexacosanoate (methyl cerotate),
C,H;,COOCH,, 19.8%], 1 10.32 : m/z 438 [M'] [methyl
octacosanoate, C,;H;;COOCH,, 4.0%], t; 13.15 : m/z 466
[M'] [methyl triacontanoate, C,oHsyCOOCH,, 0.6%].

8l8tE 3 - &% 8 E0107, E0206, HOOZ 5-E] hexane-
CH,ClL, £ 2 A A& wiEste] W ade] sigte
3(96 mg) & A2UTh mp 80~81°C; IR, v, 3424 (OH),
2918, 2849 (aliphatic C-H), 1473, 1462 (CH,, CH,), 1062
(C-0), 729, 720 [(CH),] cm ™ ; '"H-NMR (CDCl,, 300
MHz) &: 0.88 (3H, t-like, CH,), 1.25 [br s, (CH,),], 1.56
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(2H, m, CH,CH,0OH), 3.64 (2H, t, J=6.6 Hz, CH,OH);
GC/MS, ty 7.96: m/z 364 [M'-H,0] [hexacosanol, CH,
(CH,),,CH,0H, 29.5%], t; 10.19: m/z 392 [M"-H,0]
[octacosanol, CH,(CH,),,CH,OH, 70.5%].

SIEIE 4 - AF3F E0108, E0209, HI3CZXE CH,CL-
MeOH &3HEvl 2 A A8 S whEato] WAz de] s13tE
4(826 mgyS LAk mp 138~139°C; IR, v, 3431 (OH),
2959, 2936, 2868 (C-H), 1638 (C=C), 1466 (CH,), 1379
(CH,). 1057 (C-0), 959 (trans double bond), 839, 801
(trisubstituted double bond) cm GC/MS, ty 13.28: m/z
414 [M'] (B-sitosterol, 73.2%), t, 12.29: m/z 412 [M']
(stigmasterol, 14.6%), t; 11.82: m/z 400 [M'] (campe-
sterol, 12.2%).

SIBIE 5 - &%F E01159}F E021425E EtOACE A2
L WHEste] wjuA Rakel shehE 522 mg)S L)
mp 84~85°C; IR, v,,, 3393 (OH), 2918, 2851 (aliphatic
C-H), 1732 (C=0), 1469, 1178, 1103, 1047 (C-O), 802,
721 [(CH,),] em™; 'H-NMR (pyridine-d,, 300 MHz) &:
0.85 (3H, t-like, CH;), 1.29 [s, (CH,) ], 1.63 2H, m,
CH,CH,CO0), 2.35 (2H, t, J=7.5 Hz, CH,CH,COO), 4.13
(2H, d, J=54 Hz, H-3), 445 (1H, m, H-2), 4.65 (1H, dd,
J=11.1, 6.3 Hz, H-1a), 473 (1H, dd, J=11.1, 4.8 Hz, H-
1b); "C-NMR (pyridine-d;, 75.5 MHz) & : 14.3 (CH,),
229, 25.3, 294~30.0 [(CH,),], 32.1 (CH,CH,COO), 344
(CH,CH,COO0), 64.3 (C-3), 66.8 (C-1), 71.0 (C-2), 173.7
(C=0).

slatE 59| AR - 598 53 me)ll 82% -8
“d MeOH &40 = Ak 0.9N-HCl £ 10 miE 715}
184 7F SFAI = Y7}8te] p-hexane &R &5kt
Na,SO,% EFAH AFe & 555t dojzl AAt
methyl esterel] W&t GCMSE A A8 T GCMS, t
3.64: m/z 340 [M'] [methyl heneicosanoate, C,,H,,
COOCH,, 1.0%), tp 4.45: m/z 354 [M'] [methyl docosa-
noate (methy! behenate), C, H,,COOCH,, 43.5%], t; 5.28:
m/z 368 [M'] [methyl tricosanoate, C,,H,;COOCH,, 8.9%],
tg 0.26: m/z 382 [M] [methyl tetracosanoate (methyl
lignocerate), C,;H,,COOCH,, 32.4%], t; 7.23: m/z 396
[M"] [methyl pentacosanoate, C,,;H,,COOCH,, 2.6%], t
8.31: m/z 410 [M™] [methyl hexacosanoate (methyl
cerotate), C,sHs, COOCH;, 9.3%], t; 10.53: m/z 438 [M']
[methyl octacosanoate, C,;H,,COOCH,, 2.3%].

glghE 6 — &¥E H06°ZHF CH,CL-MeOH &34
iz ZNARE whEsie] Ad el stk 6(12mg)s &
ATk mp 194~195°C; IR, v,,,, 3436 (OH), 2920, 2852
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(CH), 1676 (free C=0), 1628 (chelated C=0), 1562, 1475,
1460 (aromatic C=C), 1375 (CH,), 1271 (aromatic C-O),
1161 (phenolic OH) ecm™'; '"H-NMR (CDCL,, 300 MHz)
8: 247 (3H, t, J=0.6 Hz, CH,), 7.11 (1H, dd, J=0.9, 1.8
Hz, H-2), 7.29 (1H, dd, J=1.2, 8.4 Hz, H-7), 7.66 (1H,
dd, J=0.6, 1.5 Hz, H-4), 7.67 (1H, t, J=8.1 Hz, H-6), 7.83
(1H, dd, J=1.2, 7.5 Hz, H-5), 12.02 (OH), 12.13 (OH);
BC-NMR (CDCl,, 75.5 MHz) §: 162.72 (C-1), 124.36
(C-2), 149.34 (C-3), 121.36 (C-4), 119.93 (C-5), 136.95
(C-6), 124.56 (C-7), 162.42 (C-8), 192.55 (C-9), 182.01
(C-10), 133.28 (C-11), 115.88 (C-12), 113.74 (C-13),
133.65 (C-14), 22.27 (CH,); EI-MS m/z (rel. int., %) 254
[M]*(100), 239 [M-CH,]*(11), 237 [M-OHJ'(15), 226 [M-
COJ"(42), 225 [M-CO-HJ'(19), 198 [M-2CO}*(22), 197
[M-2CO-HJ"(28), 152 [M-102]"(22), 151 [M-103](13).

BIglg 7 - &% F HO8ETH CH,CL-MeOH &8
2 AAAS wHEsie] wagae] s3E 720 mgyS 23U
o} mp 261 ~263°C; IR, v,,,, 1717 (C=0) em; 'H-NMR
(CDCl,, 300 MHz) &: 0.72 (24-CH,), 0.87 (25-CH,), 0.89
(23-CH,), 0.95 (30-CH,), 1.00 (29-CH,), 1.01 (26-CH,),
1.05 (27-CH,), 1.18 (28-CH,); "C-NMR (CDCl,, 75.5
MHz) §: 22.28 (C-1), 41.53 (C-2), 213.27 (C-3), 58.21
(C4), 42.14 (C-5), 41.27 (C-6), 18.22 (C-7), 53.09 (C-8),
37.43 (C-9), 59.45 (C-10), 35.61 (C-11), 30.49 (C-12),
39.68 (C-13), 38.28 (C-14), 32.75 (C-15), 35.99 (C-16),
29.99 (C-17), 42.76 (C-18), 35.33 (C-19), 28.16 (C-20),
32.40 (C-21), 39.24 (C-22), 6.83 (C-23), 14.65 (C-24),
17.94 (C-25), 20.25 (C-26), 18.66 (C-27), 32.08 (C-28),
31.77 (C-29), 35.02 (C-30); EI-MS m/z 426 (M)*, 411,
341, 302, 273, 205, 163, 123, 95, 69.

21 % 0F

F82 hexane B EtOAc 8ol 3] silica gel column
chromatographyS WH- 2A8te] 759 3IFEES LA
ol & 3RHE 1,2, 3 ¥ 59 B4 A4S By o8 3}
250 long chain CH,Z T4¥ =YL 44 =+
A 4 AAUTh 2 IR spectrumol A 729~720 cm oA
long chain (CH,), 2] rocking®ll €13 54221 &% band’}
Vel 'H-NMR spectrum©iA] §0.88 F-<2oll A1 CH,2
signalo] triplet B2 VERII, § 1.25 F2ollA] (CH,),
2] broad singlet signale] UER}= o2 Hol o]& 31§}
L5 long chain®] CHZ 4% SFEEUS & + A

Y2=g) RAFPEERE) 9O MeOH 25 Bl ol&
g
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Atk Bghe 12 O 5442 # %7I7P Sl Aoz B
o} n-alkane® 2 FH =] GC/MSE A3 A7} pentaco-
sane(CysH,,)0 72.6%= /‘,j—‘?‘—olml heptacosane (C,,Hs)

©] 14.6%, tetracosane (C,,Hy,)°] 5.8%, nonacosane (C29
Hg)°l 4.1%, hexacosane (CyHs, )0l 2.9%% =] )
EHEYES It of9h 7+ F3= Isono 570 °]
429 oM @& A= A Aol7t I8 & F
UAT. & o]E<] A= nonacosane®] FAIE(39.2%)0]H
pentacosane "|EO| L, o] Qe C47) BL poalkane®.
2 ¥ oy By

3I3HE 29] IR spectrum®lX 1736 cm ™A ester C=00]

7118} band’} YERFH, NMROWE long chain®] n-alkanol
3} X]HV‘}O] ester A%E wax®] 532 signalso] JE}

@ I F UL o] IFES Y Ba) st o
2 ¢EL A3 AF octacosanol, hexacosanol, tetraco-

sanol°] Z}7} 337, 21.0, 15.6%= F/dEolH o] o= tria-
contanol®] 10.5%, tricosanol®] 6.0%, docosanol®] 6.0%,
heptacosanol®] 4.2%, nonacosanol®] 3.0%E. ©)Fo]lx 9,
A4 behenic acid7} 56.3% 2 F4 E-o]H lignoceric
acid’} 23.0%, cerotic acid’} 19.8%, tricosanoic acid 4.6%,
octacosanoic acid 4.0%, pentacosanoic acid 1.7%, triacon-
S sk

SIBLE 39] IR spectrumS ¥ 3424 cm™ol] OHOY 7]¢l
3= §5° band’} UER}H, 'H-NMR spectrum®] § 3.641
A1 CH,0H®] CH2Il 719131 signal®] triplet (J=6.6 Hz)Z
Uehs A2 E Hol of 318E-L long chain alcohol
(C,H,,,,OH) ¥1-& 8 F AU} GC/MSS A A8t
octacosanol®] 70.5%, hexacosanol®] 29.5% 345 Z3&2
e AT ] A& Hold B2 A= C B Cy
9] octacosanol?} triacontanole] FA3E-CE Y7 Yo}

3HHE 59 IR spectrume B ester C=09]] 7|13 &
% band7} 1732 cm A YER}Z T} 'H-NMROJA &
3 4.13°1 4 glycerol®] methylene signal®] J=5.4 Hz<]
doublet®, §4.45004 glycerol®] methine signal®] multiplet
2 Ve, §4.65 (J=11.1, 63 Hz)$} 4.73 (J=11.1, 4.8
Hz)I A acyl”]7} Z3E glycerol®] methylene signalS©)
Z¥Z} doublet of doublets2 UYER= o2 Hol FE 5
£ 1-monoacyl glycerold-S & 4+ Ao, o9} 7+ A}
412 PCNMR 2 'H-'H ¢ 'H-"C COSY spectume =
= g = AR Ester A3 Y= A =
FE I A5k AR PE AAsle HojRl X
Wt methyl esteroll TH3kd GC/MSE A8+ A3} behenic
acid®} lignoceric acid’} 43.5%%} 324%2 2}z; AdEolm
HFHE LS cerotic acid (9.3%), tricosanoic acid (8.9%),
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pentacosanoic acid (2.6%), octacosanoic acid (2.3%) 2
heneicosanoic acid (1.0%)2 #9138 4+ It

IIE 4= mp7} 138~139°Col™ IR#} 'H-NMR dataZS
23l ¥2EF AFH 02 YRl sterold] EIEQS
& & den, GOMSH 23l 313HE 4= P-sitosterol®]
73.2%2 F/gwoln A% stigmasterol (14.6%)7 campe-
sterol (12.2%)°] E¢E E}EUS ¢ & JUTh

33E 69 IR spectrum EH 3436 cm oA OHOl| 7]
¢l8h= F5 band’t UERAIL 1676 cm o4 free C=071 71
15k ¥ band’t 2FbAl ViER 1628 cm ol chelated
C=0°l 7IQ1%k= & band7} ZsA e Qe Ble=s
1o} anthraquinone] SFHEYUS FHT % )9tk 'H-NMR
spectruml| 4] chelat10n0}5’_ A& phenol’d OHell 71¢1gH
signale] 2+t §12.09F 12.19014 Yeht, § 247414 CH,
9} signalel J=0.6 Hz9] triplet> 2 YR} o] ¢} benzylic
couplingS- 3132 = methine signal=©] & 7.113%} 7.66914]
J=09, 1.8 Hz8} J=1.2, 8.4 Hz®| doublet of doubletsZ Z}z}
VERAL 28 € 5 ATh B §7.29 (dd, J=1.2, 84
Hz), §7.67 (t, J=8.1 Hz) 2 5783 (dd, J=1.2, 7.5 Hz)N A
signat=so] Yeh = 2102 Bol 62 1,8-dihydroxy 3-methyl
anthraqumoneol chrysophanolZ FGF Ut} o]9} 72-& AR

< EIMS spectrum®l|A] #2101 peak?} m/z 25490141 base
peak© 2 R}, o] 313HE<] "C-NMR data7} 232"
9} dxFhe Aerw g 5 Uk

3}3HE 78 mp 261~263°Col X, IR spectrum9~ By
1717 cm™"oI4] carbonyl groupell 71218K= &4 band’} W+
Elua, 'H-ANMReIA 770€] CH, singlet$t 814+ secon-
dary CHy71¢ll 7|98k signalEo] Vel §2.40 F-Zol]
A C=071°l ¥ methylene signal] multiplet®- 2 JE}
the A0 R Hol friedelin® 2 $8 =1t} ELMSAA m/
z 426014 Yehts Aol peak®]ell friedelin®] £33
¢l fragment ion=°], m/z 341, 302, 273 2 205904 UER}
I 9o PC-NMR data?} friedelin®] F8%)'99} <3}
= RAoER o] I & 4 itk

o ollA E&g 752 SFE 7 FFE 5= o] 4
M Ao BEE ey, 35E 72 554
591 H. longituba2 58] g B9 v} 9o o] A&
EREE As F2E sgHEold.

A A

B A7E 2147] ZEEITNEARIQ A2 Eol g
71&7NeArA The] 1M X (PF 002104-03)0 <)) 4233
=HAFU
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