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Abstract: Objective To study the chemical constituents in the rhizomes of Curcuma longa. Methods A variety of silica gel column
chromatography, Sephadex LH-20 gel column chromatography, and HPLC methods were used for the separation and purification of
chemical composition. Their structures were established on the basis of physicochemical property and spectral data. Results Thirteen
compounds were obtained and identified as 5-hydroxyl-bisabolon-9-one (1), cyclocurcumin (2), demethoxyl cyclocurcumin (3),
isodemethoxyl cyclocurcumin (4), curcumin (5), demethoxyl curcumin (6), methyl ferulate (7), vanillin (8), 4-hydroxyl benzoic
aldehyde (9), 4-(4-hydroxyl phenyl)-2-butanone (10), 4-(4-hydroxyl-3-methoxyl phenyl)-2-butanone (11), 4-(4-hydroxyl phenyl)-3-
buten-2-one (12), and 4-(4-hydroxyl-3-methoxyl phenyl)-3-buten-2-one (13). Conclusion Compound 1 is obtained as a new compound
named 5-hydroxyl-bisabolon-9-one without reported in literature until now and compound 4 is first isolated from this plant.
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VI IE T BE A4 AT 3 s 2lidh, 1921 13 ™Mb &
Yy, ol %E RN 5-R AR (5-hydroxyl-
bisabolon-9-one, 1) ¥} Z % (cyclocurcumin, 2)-.
LSS 3 3 (demethoxyl cyclocurcumin, 3).
& WA A 2 W R
cyclocurcumin, 4). ## % (curcumin, 5). KHZE
% 2% (demethoxyl curcumin, 6) . [ F 5 (methyl
ferulate, 7). FH & (vanillin, 8). XJFRIEIRFIEE
(4-hydroxyl benzoic aldehyde, 9). 4-(4-F2 5L K HE)-2-
T [4-(4-hydroxyl phenyl)-2-butanone, 10]. 4-(4-F%
HE-3-HAR JE R JE)-2- Tl [4-(4-hydroxyl-3-methoxyl
phenyl)-2-butanone, 11]. 4-(4-F5 KL R H)-3-] #5-2-
fifd [4-(4-hydroxyl phenyl)-3-buten-2-one, 12]. 4-(4-F%
BE-3- FAR R AR )-3- T 0 -2- 1 [4-(4-hydroxyl-3-
methoxyl phenyl)-3-buten-2-one, 13]. HH{LEY 1
KA I SCHERARIE (RS 4) » i 44 o 5-F2 5 24
WA 4 hE RN o A 3.
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Bruker-ARX-400 1 Bruker-AV-600 %! 4% fi 1t 4%
1L (TMS Py4#, i+ Bruker 22 #]); Shimadzu LC-10A
S AT R i OO 4, 3% 1R Shimadzu LC-8A Y|4
R e OB (4 1% 1B Shimadzu SPD-10AT #1458 4Mi:
MZ§ C(HA Shimadzu A 7)) Perkin-Elmer 241MC
JEe1L; Bruker IFS-55 £LAMGiE{%; Micro TOF-Q
FiEA (SEIE Bruker A w]). WA (A% HIRE R AT
R 5 St TAH MR AR ); Sephadex
LH-20 (Jiit: Pharmacia /A ] ); 5l (A% FH 2 A 4l
TR = R B i) QLR & A TR
AFD; ARG Gt ARMAR A7),
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Curcuma longa L. T ZE, FrA (20110829)
TRAF T IR BH 2R 22 RAR A A 7 20 =
2 RESESE

8 kg ML v, B, H 95% 4%
InFEIRER AL, 15 2B 2 500 go FHEF 4 HEK
o, KA BEIR OPR. IE T AL AN,
HG 25 3 RO A A, 53 A3 B A I TeE A ) 2
150 g CHLRRYD, BER LB E 350 g, 1IET
MR 65 go HPIE T HEA AT (A3, A
JEE-PN T (100 2 0—1 1 1) BREEUEML, 7358 M
{7 Fr. 1~8.Fr. 1 2Rk oAt (il , A7 vl - i (100
0—1: 1) BREEVEME, 93] 3 M Fr. 1.1~1.3,

( isodemethoxyl

Fr. 1.3 285k Sephadex LH-20 & A: (015 yE M, H 4%
AR A B A 1 (1.2 mg);s Fr.3 &
RERERR A T S - FRIE (100 0 0—1 2 1) BAJE
VemE, 153 3 M@ Fr. 3.1~33, Fr. 3.2 &ib
Sephadex LH-20 & AE UM, 2% = ROiorH €
HEVEASEML S 7 (3.2 mg). 8 (22mg). 9 (2.6
mg), Fr. 3.3 £l 2% my 30U i v A5 246 54 10
(2.6 mg). 11 (5.0mg). 12 (2.5mg). 13 (4.6 mg);
Fr. 5 T HEAEMAY 5 (15 g); Fr. 6 Sl b
o, THUTE-FEE (100 D 0—1 1 1) BAEEVEM,
93 3 AMBYY Fr. 6.1~6.3, Fr. 6.1 £ 45 515 5175 51
th& 6 (10.0 mg), Fr. 6.1 2|4 m OB 4 ik vk
IR A 2 (3.3 mg), Fr. 6.3 24 o4,
R EI A 3 (9.1 mg) A4 (11.8mg).
3 S#mEE

& 1: oIk (FEE), HR-ESI-MS m/z:
273.146 3 [M+Na]" (I 511 273.146 7) 4513 7K
CisH»O050 [0 +37.1° (¢ 0.01, CH;0H). 'H-NMR
(600 MHz, CDCl5) 6: 6.08 (1H, s, H-10), 5.78 (1H, q,
J =12 Hz, H-3), 4.36 (1H, t, J = 5.0 Hz, H-5), 2.71
(1H, m, H-7), 2.51 (1H, dt, J = 10.0, 5.0 Hz, H-1),
2.43 (1H, dd, J= 15.0, 9.0 Hz, H-8a), 2.32 (1H, dt, J =
15.0, 7.8 Hz, H-8b), 2.14 (1H, m, H-6a), 2.12 (3H, brs,
H-12), 2.06 (1H, dt, J= 14.1, 5.0 Hz, H-6b), 0.90 (3H,
brs, H-15), 1.87 (3H, brs, H-13), 2.02 (3H, d, J = 6.6
Hz, H-14); “C-NMR (150 MHz, CDCL) ¢: 45.9
(C-1), 200.3 (C-2), 127.3 (C-3), 158.9 (C-4), 67.2
(C-5), 32.2 (C-6), 27.7 (C-7), 48.9 (C-8), 200.1 (C-9),
123.7 (C-10), 155.8 (C-11), 27.7 (C-12), 21.0 (C-13),
20.8 (C-14), 17.1 (C-15), DL FEE/S 5l HSQC
HEPEAT T2 HJE. 5 bisabolon-9-one [{I i Hal”)
AL, A3 MIEAHERZEN: C-4(A5+3.6),
C-5(A0+37.2) F1C-6(A5+9.2), PilLEH 1 7]
fi£ /& bisabolon-9-one [ ¥2FeAL i1 4E 4 . HMBC i (1§
D i, Ef55 oy 6.08 (1H, s, H-10) 5 ¢ 200.1
(C-9).27.7 (C-12) AHFUERH T a1, P- AT i 25 44
BYAEAE, 59 0y 4.36 (1H, t,J=5.0Hz, H-5) 5
dc 127.3 (C-3) MK, dy 2.14 (1H, m, H-6a) 5 oc
200.3 (C-2) AHXCHEWTHY o, B-ANAIERE S5 Fr
B, [N oy 0.90 (3H, brs, H-15) 5 dc 45.9 (C-1).
48.9 (C-8) AHICHUE TMBEY o, B-ANHOFNERME 1114
AT EAE 1 A7, H-6a. H-6b Xf H-5 [{)4H &85 H-5
oy h =ElgE, HAAEGHEN Jee=Je=50Hz,
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Fig. 1 Key HMBC correlations of compound 1

B2 a1 sk
Fig. 2 Structure of compound 1

WG 2: B AREA CHEE, 10%f%
M O ) BAE sk 4t . "TH-NMR (300
MHz, DMSO-dq) 6: 7.23 (1H, brs, H-2"), 7.20 (1H, d,
J =153 Hz, H-7), 7.12 (1H, d, J = 1.5 Hz, H-2'), 7.05
(1H, brd, J = 8.1 Hz, H-6"), 6.95 (1H, dd, /=17.8, 1.5
Hz, H-6'), 6.82 (1H, d, J = 8.1 Hz, H-5"), 6.81 (1H, d,
J=15.3 Hz, H-6), 6.74 (1H, d, J = 7.8 Hz, H-5'), 5.55
(1H, s, H-4), 5.45 (1H, dd, J= 13.5, 3.0 Hz, H-1), 3.80
(3H, s, 4-0OH), 3.79 (3H, s, 4"-OH), 3.00 (1H, dd, J =
16.8, 13.5 Hz, H-2a), 2.47 (1H, dd, J = 16.8, 3.0 Hz,
H-2b); “C-NMR (150 MHz, DMSO-dq) d: 80.3 (C-1),
423 (C-2), 192.3 (C-3), 104.9 (C-4), 168.5 (C-5),
119.8 (C-6), 136.9 (C-7), 129.5 (C-1'), 111.3 (C-2"),
148.0 (C-3'), 147.5 (C-4"), 115.8 (C-5"), 121.1 (C-6"),
126.7 (C-17), 111.1 (C-2"), 148.1 (C-3"), 148.8
(C-4"), 118.8 (C-5"), 123.2 (C-6"). LA FXidhs 55 ik
WIBIEA ), MR A Y 2 WA R,

WED 3: WEEH AR AL (FFEE-K 54 ¢
46), 254 nm MG ERIL, 10%MEE L RFEE
B0 Bk s 4. 'TH-.NMR (300 MHz,
DMSO-dg) o: 7.36 (2H, d, J = 8.4 Hz, H-2', 6'), 7.23
(1H, d, J = 1.5 Hz, H-2"), 7.19 (1H, d, J = 15.9 Hz,

H-7), 7.06 (1H, dd, J = 9.6, 1.5 Hz, H-6"), 6.82 (2H, d,
J =84 Hz, H-3', 5", 6.77 (1H, d, J = 9.6 Hz, H-5"),
6.76 (1H, d, J = 15.9 Hz, H-6), 5.55 (1H, s, H-4), 5.46
(1H, dd, J = 14.1, 33 Hz, H-1), 3.79 (3H, s,
3"-OCH;); "“C-NMR (150 MHz, DMSO-ds) J: 80.2
(C-1), 42.3 (C-2), 192.2 (C-3), 105.0 (C-4), 168.4
(C-5), 119.7 (C-6), 136.5 (C-7), 129.5 (C-1"), 128.5
(C-2', 6", 115.3 (C-3', 5'), 157.8 (C-4"), 122.1 (C-1"),
111.1 (C-2"), 148.1 (C-3"), 147.9 (C-4"), 115.8 (C-5"),
126.7 (C-6"). LA F¥f 5 3cikiiE s A —80®,
Yt 3 A L AL ER R,

WAEY) 4: IO ARE A& CPRE-K 54
46), 254 nm FKIMEFARM, RIHEHGY) 3
IR 1 i 4% B 47 . 'H-NMR (300 MHz,
DMSO-dg) 6: 7.21 (1H, d, J = 16.2 Hz, H-7), 7.12
(1H, d, J = 2.4 Hz, H-2"), 6.95 (1H, dd, J = 8.1, 2.4
Hz, H-2'), 6.81 (2H, d, J = 8.1 Hz, H-3", 5"), 6.81
(1H, d, J = 8.1 Hz, H-5"), 6.77 (2H, d, J = 8.1 Hz,
H-2",6"), 6.71 (1H, d, J = 16.2 Hz, H-6), 5.56 (1H, s,
H-4), 5.45 (1H, dd, J = 13.5, 3.3 Hz, H-1), 3.80 (3H, s,
4'-OCHs3), 2.99 (1H, dd, J = 16.8, 13.5 Hz, H-2a), 2.48
(1H, overlapped, H-2b) ; "“C-NMR (150 MHz,
DMSO-dg) 6: 79.9 (C-1), 42.2 (C-2), 192.2 (C-3),
104.9 (C-4), 168.4 (C-5), 118.8 (C-6), 136.8 (C-7),
129.0 (C-17), 111.1 (C-2"), 148.7 (C-3), 147.9 (C-4),
119.7 (C-5"), 115.3 (C-6'), 126.7 (C-1"), 129.6 (C-2",
6"), 159.2 (C-4"), 115.7 (C-3", 5"), 55.7 (4"-OCH3). 45
AOCERIEY, BE A 4 b Rk A
o AV E RS b B AR, IR ol
ST T TR I A% R K

WEW S BERAR (CETF, Bl EE
(R AN HAT %, "H-NMR (300 MHz, DMSO-dg)
5:7.56 (2H, d, J = 15.9 Hz, H-1, 6), 7.33 2H, d, J =
1.5 Hz, H-2", 2"), 7.16 (2H, dd, J = 8.1, 1.5 Hz, H-6',
6"), 6.84 (2H, d, J = 8.1 Hz, H-5', 5"), 6.76 (2H, d, J =
15.9 Hz, H-2, 7), 6.06 (1H, s, H-4), 3.83 (6H, s, 3,
3"-OCHz)o Lh b3t 5 scmrdioE seA 5, ek
EEY 5 AL,

WEY) 6: FOEPIRE T (WD, 10%6% 4
W2 e () R 40 (. "H-NMR (300 MHz,
DMSO-dg) 6: 10.13 (1H, s, 4-OH), 9.73 (I1H, s,
4'-OH), 7.63 (1H, d, J= 9.0 Hz, H-5"), 7.61 (1H, d, J =
15.9 Hz, H-1), 7.59 (1H, d, J = 13.8 Hz, H-7), 7.38
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(1H, brs, H-2"), 7.21 (1H, brd, J = 9.0 Hz, H-6'), 6.88
(4H, d, J = 8.1 Hz, H-2", 3", 5", 6"), 6.83 (1H, d, J =
13.8 Hz, H-6), 6.75 (1H, d, J = 15.9 Hz, H-2), 6.10
(1H, s, H-4), 3.89 (3H, s, 3'-OCH3). LI F¥if 53¢
BRI IEIEA S, RS 6 A
LWH.

WwEY 7: AT EERAR (FEE, 254 nm
6. "H-NMR (600 MHz, CDCls) 6
7.62 (1H, d, J = 16.2 Hz, H-3), 7.07 (1H, dd, J = 8.4,
1.8 Hz, H-6"), 7.02 (1H, d, J = 1.8 Hz, H-2"), 6.92 (1H,
d, J = 8.4 Hz, H-5"), 6.29 (1H, d, J = 16.2 Hz, H-2),
5.91 (1H, s, 4-OH), 3.93 (3H, s, 3’-OCHj3), 3.73 (3H,
s, 1-OCH3). LL ¥ 5 3k 2 A —5, i
YEAA Y T BB

& 8: (tERRGE B (R, 254 nm %
ST H . "H-NMR (600 MHz, CDCl5) 6: 9.28
(1H, s, -CHO) 7.43 (1H, dd, J = 8.4, 1.8 Hz, H-6),
7.42 (1H, d, J= 1.8 Hz, H-2), 7.04 (1H, d, J = 8.4 Hz,
H-5), 6.35 (1H, brs, 4-OH), 3.96 (3H, s, 3-OCH3). LA
R S SRR AR — 2, ST R A O
JLiE, REE—3 WS ENEY) 8 N EHE.

WY 9: FAERIRS 5 CHEE . 'H-NMR (300
MHz, DMSO-ds) d: 9.78 (1H, s, -CHO), 9.11 (1H, s,
4-OH), 7.75 (2H, d, J = 8.7 Hz, H-2, 6), 6.93 (2H, d,
J=8.7Hz, H-3,5). LA FHi 5 ok A —s0,
WS A 9 R

wED10: AT ERMAR (FEE), 254 nm
AT FARER . "H-NMR (300 MHz, CDCly) 6
7.05 (2H, d, J = 8.4 Hz, H-2', 6'), 6.75 (2H, d, J = 8.4
Hz, H-3', 5'), 2.83 (2H, m, H-4), 2.73 (2H, m, H-3),
2.13 3H, s, H-1), LL_F¥df 5 ok siA—sd,
WU B A 10 S 4-(4-FE R TR HE)-2-T i

EW 11 AETEERMA (FED, 254 nm
AT F AR . "H-.NMR (300 MHz, CDCl;) 6
6.82 (1H, d, J= 8.1 Hz, H-5"), 6.69 (1H, d, J= 1.8 Hz,
H-2'), 6.66 (1H, dd, J = 8.1, 1.8 Hz, H-6'), 3.87 (3H, s,
3'-OCHj3), 2.83 (2H, m, H-4), 2.72 (2H, m, H-3), 2.14
(3H, s, H-1). LL 3l b5 oo s A —200, g
BEAY 11 0 4-(4-F20E-3- AR AR )-2- T i

AP 12: FHEERRGS S CFEBE, 254 nm %
SMT FAHEBE. "TH-NMR (300 MHz, CDCly) 6: 7.48
(1H, d, J = 16.2 Hz, H-3), 7.46 (2H, d, J = 8.7 Hz,
H-2', 6), 6.87 (2H, d, J = 8.7 Hz, H-3, 5'), 6.62 (1H,

d, J=16.2 Hz, H-4), 2.38 (3H, s, H-1). LL_E¥#5 5 ¢
BRIRE A 8, MUY 12 ) 4-(4-FRE
ARHE)-3-T Ji-2-1 o

WEY13: wE AR S (I, 254 nm
AT FARE B . "H-.NMR (300 MHz, CDCl;) §:
7.45 (1H, d, J = 16.2 Hz, H-4), 7.09 (1H, dd, J = 1.8,
8.1 Hz, H-6'), 7.07 (1H, d, J = 1.8 Hz, H-2"), 6.93 (1H,
d, J = 8.1 Hz, H-5"), 6.59 (1H, d, J = 16.2 Hz, H-3),
6.03 (1H, brs, 3-OH), 3.92 (3H, s, 4-OCH3), 2.36 (3H,
s, H-1). DA_E30 5 ok e A8, Sl
G 13 h 4-(4-FRHE-3- AR LR OE)-3- T 45-2- 1 o
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HHEL

3 Glycyrrhiza uralensis Fisch. #|.%: B&. #3%.
LERHEE, #RT. 28 HEBRZFAELR, RH5K
REME, Z—HMABEFEY, HARLRARERE, B
MHAREZEAEF, K 25~100cm, #H4Z0.6~3.5cm. 4t
BANER—, ABORERKFE, REZALEY, A@
AFR, BEPIHRAM. M, R mEK. DRIEF

PR A, ARRAER. IREE. EEEE, B RBKRABKGTIRAE. HESAKAETE. FFEHEE

R
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