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Chemical constituents in roots and rhizomes of Curacuma aromatica
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Abstract: Objective To investigate the chemical constituents in the roots and rhizomes of Curacuma aromtica. Methods The
chemical constituents were separated and purified by silica gel, Sephadex LH-20 column chromatography, preparative HPLC, and so
on. Their structures were determined by physicochemical constants and spectral analyses. Results Seventeen compounds were
obtained and identified as curdione (1), B-sitosterol (2), stigmasterol (3), triaconatanoic acid (4), gweicurculactone (5), curcumenol (6),
procurcumenol (7), eudesmane-3, 6-dione (8), lupeol (9), curcumin (10), demethoxycurcumin (11), aerugidiol (12), zedoarondiol (13),
voleneol (14), uracil (15), curcumol (16), and curcumenone (17). Conclusion Compounds 4, 5, 8, 9, 14, and 15 are isolated from the
plant for the first time.
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BAL S A ZRHEY B4 Curacuma aromatica
Salisb. [ THRIRZE, BRI TIHE 4, [ P45%
H, ZEMMSERGE, PRR, A g R
N HAAITAMRAR, Bl fmAIRIEA, H18
Sy MRl e . IR e, ki, JRif, H&
AV RS AR R 2 BRI ST AT
S BATHOR 1P 398 1R e 3k P A
i A A0 B AR <Ak 2 il s i 5T AR /b, Al-Reza
AT BAR A2 HEAT T HE R o T, BB AR
i CdEdE IR, UK SRy . BAREARZE
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FERM N AR 2R B3R L AR AR
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JC, RO AE A B3] 17 AMEEY), 43
% e IR W] (curdione, 1). B-23 il
(B-sitosterol, 2). i (stigmasterol, 3). —4¢
P (triaconatanoic acid, 4) FEFRARNEE (gweicurcu-
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il (procurcumenol, 7). eudesmane-3, 6-dione (8)+
PSR (lupeol, 9). ¥ Z (curcumin, 10).
L H A K E | % (demethoxycurcumin , 11) .
aerugidiol (12). # 3% ¥ (zedoarondiol, 13).
voleneol(14) . JREELE Curacil , 15) FE A (curcumol,
16). FAXIAM (curcumenone, 17). ik
Y4, 5. 8. 9. 14 1 15 #5051 N Z R 4 55
330,
1 50

5 7= X—4 #5 miA3: UC3250 il 4 2 e O
%1% ; Bruker TENSOR 27FTIR 47 416 i A ;
Bruker Dre—600 MHz F£4<{%¢; Bruker Am—500
MHz # S #% B3P 1L; Finnigan Trace DSQ VYK AT
JUHEAV; Agilent G6230 TOF Uil (¥ ; i)
o AR T B EAL T A B A
syt

BAEKA) VRS, & v BT
BRI T USAT T 9T 01 28 0E LR B AL 4
Curacuma aromatica Salisb. AR5,
2 ERSSE

ARG ZE0 5 M, PR 8.5 kg, £ 95%
CPFRIGFEI 3 IR, BERGE 4 h, JEIE, GIFRIK
W IR, 13 ORERIGRE . iR E HKEE
Joa o, MIRAHATIE . G007 BETR ORI T BEARHY,
[ ), A9 A kAT 376 g ST 299
g BEIR ZWEERAT 72.8 g FIIE | EEHR A 255 g.

R RALRE 220 g, SfERAE IS5, A1
THEE-BE IR 08 (100 © 0—1 1) BEEEVEME, JL75 5
179 Do AEATIHRE-IEIR L8 (50 @ 1) YEliEr >
MHEITCEMFELE 1 (416 mg) . 7EA M-SR £ 1g
(30 1 1) BYPEEER 152 2 Bk K A f1 B,
A SERAE A, 192G 2 (54 mg), B
LRGSR EY 3 (35mg). 1EA HE-BE IR
LG (20 T D RIBERLT 13 3] E A ZURY) 4(7 mg).
FEA THE-BE IR B8 (15 0 1) PR 049 25
Ok, S MmE-RE R A 06- N (10 010 1)
kB A Sephadex LH-20 #ERcH: i 524 2 4lifk
2EMEY 5 (6.8 mg) F6 (67 mg). A1 iHE-S
MW (10 2 1) BRI AR 240 ihBE-IE IR L1 (2
1) FEG7-FEE (150 1.3) RERAE i 4 B 4lifh 15
FMEAY 7 (25 mg). 8 (14mg) 19 (7.8 mg),
FEA A -BE R 4B8 (50 1) PEMER4r4: Sephadex
LH-20 #&EI AT £ B s RopUH (3 2 5453 2k &

Y10 (6.5mg) 111 (10.8 mg). 7EA7 Mlk-EERR £
g (2.5 1) YEMEHRZ> Sephadex LH-20 #t Bk F7H
25 B OB s 2y B9 B 5 12 (14.6 mg)
13 (149 mg). 15 (30.3 mg). 17 (153 mg). HUfE
TR OB ATIRE 50 g FHRER iAo 2, -
B (150 1—1 0 1) BREEZEMG, fEsUpi-FEE (15 1 1)
SR ) R P S B UR = s iR N 3 O ain L XL
“ 14 (23.6 mg). HUATMBEEARE 5 g AL
ORI 2, A MEE-FE IR CFE (100 1 0—~80 : 20)
BEEEVEIE, 76 A Y BRI 350 7 300 o e R A it 43
HFEME A 16 (26.96 mg).,
3 HMETE

AW 1 LOEBFRRg S (E5), mp 61~
62 ‘C, EI-MS m/z: 236 [M]", 295, 267, 109, 97, 83,
71, 57. 'H-NMR (500 MHz, CDCl;) 8: 5.15 (1H, m,
H-1), 2.11 (2H, m, H-2), 1.57 (1H, m, H-3a), 2.09
(1H, m, H-3b), 2.35 (1H, m, H-4), 2.40 (1H, m, H-6a),
2.74 (1H, m, H-6b), 1.85 (1H, m, H-11), 0.96 (3H, d,
J=6.9 Hz, H-12), 0.87 3H, d, J = 6.6 Hz, H-13), 0.97
(3H, d, J = 6.6 Hz, H-14), 1.64 (3H, s, H-15);
BC-NMR (125 MHz, CDCl3) 6: 131.6 (C-1), 26.4
(C-2), 34.0 (C-3), 46.8 (C-4), 219.2 (C-5), 44.2 (C-6),
53.6 (C-7), 211.0 (C-8), 55.9 (C-9), 129.9 (C-10), 30.0
(C-11), 19.8 (C-12), 21.1 (C-13), 16.6 (C-14), 18.5
(C-15)0 LA b3 Hcdis b5 scmkdions — 80", st
G 1 NFA

& 2. AR & CPED, mp 139~140
‘C, TLC /2T 10%AH IR A5 W58 20 (5 i — B
A, Liebermann-Burchard )W FHM: (%K -4 -5
20, Rz EYTRE N S HENED. 5 -5
S B0 R AR R — Bl 2 AR EJRTT, RE {564 —
#, HWOWAHE, BEFRER A TR, )
WA 2 %E o B2 H I

EW 3. AEERRS S CFRD, mp 170~172
‘C, TLC ¥ JZMmT 10% A M A5 B 5 40t i — 3
A, Liebermann-Burchard J W [HPE (-4 -5
), RULZWED R SR EY. 59
Xof S AE ] — B 2 AR LRI, REESE4 5, A
SO, REENEE S AN, WEY
3 MR

ey 4: AIEZURY), mp 92~94 'C, TLC
FETT LA 10% B R IN#45 Wili i € . EI-MS m/z: 480
[M]", 240, 241, 211, 239, 183. 'H-NMR (500 MHz,
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CDCl;) d: 7.28 (1H, s, COOH), 2.29 (1H, t, J = 7.4
Hz, H-2), 1.54 (2H, m, H-3), 0.89 (3H, t, J = 7.0 Hz,
H-30). "*C-NMR (125 MHz, CDCL) J: 176.8 (C-1),
22.6~33.9 (C-2~29), 14.0 (C-30). DL Fyit%di 5
SCHRARIEIEA 50, s A A 4 8 = RER

WEY) 5: WLLEEIRG & CahBE-IaRED,
mp 163~164 °C, TLC #JZMT 10% A0 R I 5
WO BB 5. EI-MS m/z: 228 [M]", 199, 157, 115,
142,229, 'H-NMR (500 MHz, CDCl3) d: 1.32 (3H, d,
J = 7.0 Hz, H-4), 1.55 (1H, m, H-3B), 1.98 (3H, s,
H-11), 2.14 (1H, m, H-30), 2.24 (3H, s, H-10), 2.71
(1H, m, H-2a), 2.82 (1H, m, H-2B), 3.09 (1H, m, H-4),
6.73 (1H, s, H-6), 6.89 (1H, s, H-9); '*C-NMR (125
MHz, CDCls) 6: 103.4 (C-1), 33.50 (C-2), 31.6 (C-3),
43.8 (C-4), 1442 (C-5), 116.3 (C-6), 156.6 (C-7),
146.12 (C-8), 117.9 (C-9), 154.7 (C-10), 136.4 (C-11),
170.5 (C-12), 24.6 (C-13), 20.0 (C-14), 7.6 (C-15). LI
RO SRR B S A S, et A
5 HHEFAR ARE.

WAEY 6: IO CHIMEE-BER L8, mp
113~115 C, FFHEE-IROTIR D50, HEInT 584 %
KA & . EI-MS m/z: 234 [M]', 109, 67, 95,
189,203, 'H-NMR (500 MHz, CDCL3) 8: 1.08 (3H, d,
J = 6.4 Hz, H-14), 1.49 (3H, s, H-12), 1.59 (3H, s,
H-15), 1.95 (1H, t, J = 7.2 Hz, H-1), 2.03 (3H, s,
H-13), 2.18 (1H, dt, J = 12.4 Hz, H-6p), 2.67 (1H, dt,
J=12.4 Hz, H-6a), 6.12 (1H, s, H-9); "*C-NMR (125
MHz, CDCls) d: 51.5 (C-1), 28.1 (C-2), 31.9 (C-3),
40.7 (C-4), 84.9 (C-5), 36.8 (C-6), 137.5 (C-7), 102.3
(C-8), 128.7 (C-9), 138.9 (C-10), 126.0 (C-11), 28.1
(C-12),19.2 (C-13), 12.4 (C-14), 21.4 (C-15). LA LU
TR 5 SeakaR A 3, s RS 6
FEARIEE

a7 JLEHPIRYY, TLC #JZWE 10%AK060
PR IR AR AR O P — B 0T, {ESRAMT 365 nm R
RGLLO B R, TRl (0 AR AL A,
AT BE A5 s AL S . "H-NMR (500 MHz,
CDCl;) d: 1.85 (1H, s, H-12), 1.79 (1H, s, H-13), 1.25
(1H, s, H-14), 1.86 (1H, s, H-15), 5.89 (1H, d, J=1.2
Hz, H-9); “C-NMR (125 MHz, CDCl5) 6: 50.4 (C-1),
26.8 (C-2), 28.6 (C-3), 80.2 (C-4), 53.7 (C-5), 39.8
(C-6), 136.7 (C-7), 199.3 (C-8), 128.1 (C-9), 154.6
(C-10), 136.4 (C-11), 21.1 (C-12), 22.3 (C-13), 23.2

(C-14), 24.1 (C-15)o LAl Hodin 15 Sk i Fe A
— 5B A T N ARG

AW 8: TLEEHIRG S CAihBE-NE]D, mp
213.4~214.3 'C, TLC #J2mE 10%iKA I s,
FEERAMT 365 nm Rk H B4, "H-NMR
(500 MHz, CDCl3) d: 0.94 (3H, s, H-27), 0.97 (3H, s,
H-23), 1.03 (3H, s, H-26), 1.68 (3H, s, H-30), 2.35
(1H, m, H-19), 3.17 (1H, dd, J = 11.4, 4.8 Hz, H-3),
4.57 (1H, s, H-29p), 4.68 (1H, s, H-290); "C-NMR
(125 MHz, CDCLy) &: 44.4 (C-1), 26.8 (C-2), 30.6
(C-3), 80.2 (C-4), 53.7 (C-5), 39.8 (C-6), 136.7 (C-7),
199.3 (C-8), 128.1 (C-9), 154.6 (C-10), 136.4 (C-11),
21.1(C-12),22.3 (C-13),23.2 (C-14). DL ithH i
5 SCuRIRE A -8, W e a8 A
eudesmane-3, 6-dione.

WEW 9: AEERIRG R CRimBE-NED, mp
214~216 °C, EI-MS m/z: 426 [M], 408, 393, 365,
257,218,203, 189, 175, 109, 57(100). 'H-NMR (500
MHz, CDCl;) d: 0.75 (3H, s, H-24), 0.80 (3H, s,
H-28), 0.83 (3H, s, H-25), 0.94 (3H, s, H-27), 0.96
(3H, s, H-23), 1.03 (3H, s, H-26), 1.68 (3H, s, H-30),
2.36 (1H, m, H-19), 3.15 (1H, dd, J = 11.4, 4.8 Hz,
H-3), 4.58 (1H, s, H-29p), 4.66 (1H, s, H-290);
BC-NMR (125 MHz, CDCl;) d: 40.1 (C-1), 27.6
(C-2), 79.2 (C-3), 39.1 (C-4), 55.4 (C-5), 18.5 (C-6),
34.5 (C-7), 41.0 (C-8), 50.7 (C-9), 37.4 (C-10), 21.2
(C-11), 25.6 (C-12), 38.2 (C-13), 42.8 (C-14), 27.9
(C-15), 36.0 (C-16), 43.0 (C-17), 48.7 (C-18), 48.2
(C-19), 151.3 (C-20), 30.1 (C-21), 40.1 (C-22), 28.2
(C-23), 15.8 (C-24), 16.2 (C-25), 16.4 (C-26), 15.1
(C-27), 18.2 (C-28), 109.4 (C-29), 19.7 (C-30). LA_L-
e M 5 SCRR AR E A S, MO E R 9
h B Fe

A 10: FELE AT CRUT-FED, mp 182~
183 'C. wWijZtailh HOG R Wimf, 7E%IMT 365 nm
FEHET, B 10%MROEEREEA, 5
LU F RS A TR, L2 REE LB 6
T80 M EtaW 10 3 E,

& 11 FERR, mp221~223 C. #)2
g TG T W, EESMT 365 nm K R (A5¢
I, W 10%IR O R A . 5k A 2
BEFOO R G SR NI, L E REE X B 04T
8, WSS 1O PRI R
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B 12 EMRY), &FEREBEIRR 5%
. '"H-.NMR (400 MHz, CDCl5) d: 1.39 (3H, s,
14-CH3), 1.86 (3H, s, 13-CH3), 1.90 (3H, s, 15-CHs),
2.05 (3H, s, 12-CH3), 2.62 (1H, d, J = 14.0 Hz, H-6),
5.76 (1H, brs, H-9); *C-NMR (100 MHz, CDCl;) §:
85.0 (C-1), 37.4 (C-2), 37.3 (C-3), 83.5 (C-4), 61.0
(C-5), 27.5 (C-6), 133.4 (C-7), 194.7 (C-8), 128.1
(C-9), 151.7 (C-10), 144.3 (C-11), 23.2 (C-12), 22.5
(C-13),24.3 (C-14),22.3 (C-15). LA byt #ds 550
Bk LA — 2, % B AL A 12 4 aerugidiol .

AW 13: OMPRY), F SRR IR K4
. 'H-NMR (500 MHz, CDCly) 6: 1.14 (3H, s,
14/15-CHs), 1.16 (3H, s, 14/15-CHj), 1.79 (3H, s,
13-CH3), 1.88 (3H, s, 12-CH3), 1.38 (1H, brt, J = 11.5
Hz, H-5), 2.56 (1H, d, J = 12.6 Hz, H-9B), 2.78 (1H,
brd, J = 15.0 Hz, H-6p), 2.91 (1H, d, J = 12.6 Hz,
H-90); “C-NMR (125 MHz, CDCl;) J: 55.7 (C-1),
22.8 (C-2), 28.4 (C-3), 79.9 (C-4), 51.7 (C-5), 39.9
(C-6), 33.9 (C-7), 203.1 (C-8), 59.7 (C-9), 72.5 (C-10),
1412 (C-11), 21.8 (C-12), 22.4 (C-13), 22.7 (C-14), 20.4
(C-15). VA 3l 5 e A —5Y, iz fh
B3 N IR .

b &Y 14: R, mp 141~142 °C, TLC #
2B HT AR, B 10%IRER RIS, 7554
1365 nm R R ER B 5. "H-NMR (500 MHz,
CDCl3) d: 0.70 (3H, s, 14-CH3), 0.83 (3H, d, J = 7.0
Hz, 12-CHs), 0.93 (3H, d, J = 7.0 Hz, 13-CH3), 1.71
(1H, d, J= 9.5 Hz, 5-CH3), 3.40 (1H, dd, J=4.5, 11.5
Hz, H-1), 3.70 (1H, t, J = 9.5 Hz, H-6), 4.99 (1H, s,
H-15a), 4.71 (1H, s, H-15b); “C-NMR (125 MHz,
CDCl3) 6: 79.0 (C-1), 31.5 (C-2), 35.3 (C-3), 146.1
(C-4), 55.7 (C-5), 67.0 (C-6), 49.2 (C-7), 18.0 (C-8),
36.2 (C-9), 41.6 (C-10), 25.9 (C-11), 16.1 (C-12), 21.1
(C-13), 11.5 (C-14), 107.8 (C-15). LA b3 itH s 55 5
TikAR I R A — T, SO E LA 14 4 voleneol.

G 15: FEp ek (R, mp 333~335
‘C. EI-MS m/z: 112 [M]". 'H-NMR (400 MHz,
CDCly) 6: 5.59 (1H, d, J = 7.6 Hz, H-5), 7.37 (1H, d,
J=1.6 Hz, H-6), 10.84 (1H, brs, NH), 11.03 (1H, brs,
NH): "“C-NMR (100 MHz, CDCl;) &: 100.3 (C-6),
142.3 (C-5), 151.6 (C-2), 164.4 (C-4). LA sty
55 SCHRIRIE LA Y, s e A 15 SR o

AW 16: Ttk i CHIMBE-BER L/E), mp

143~144 °C, TLC #Z2mE 10%RE R I 5, 75
AMT 365 nm FONELL A —FBE A, EI-MS m/z: 236
[M]". 'H-NMR (400 MHz, CDCLy) J: 4.87 (2H, brs,
H-11), 1.18 (1H, q, J = 6.5 Hz, H-12), 0.99 (6H, d, J =
4.6 Hz, H-13, 14), 0.86 (3H, d, J = 6.5 Hz, H-15);
BC-NMR (100 MHz, CDCly) J: 144.6 (C-2), 112.8
(C-11), 104.4 (C-4), 88.0 (C-7), 56.4 (C-1), 54. 4
(C-3), 39.3 (C-5), 38.7 (C-8), 34.5 (C-12), 30.8
(C-10), 28.6 (C-6), 28.2 (C-9), 23.0 (C-13), 21.4
(C-14), 12.3 (C-15). LAy Ed 5 SOk i FEA
— 5, UREE ) 16 S FEAREE

WGP T BRI EHPIRY), 7 SRR IR 2 5%

4I{6, 'H-NMR (600 MHz, CDCl;) d: 0.43 (1H, m,

H-1), 0.67 (1H, m, H-5), 1.12 (3H, s, H-15), 1.60 (2H,

m, H-2), 1.79 (3H, s, H-13), 2.09 (3H, s, H-12), 2.13

(3H, s, H-14), 2.46 (2H, m, H-3), 2.52 (2H, m, H-9),

2.46 (2H, s, H-6); “C-NMR (150 MHz, CDCL) ¢:

29.7 (C-1), 23.5 (C-2), 44.0 (C-3), 208.9 (C-4), 24.3

(C-5), 28.2 (C-6), 1282 (C-7), 201.8 (C-8), 49.1

(C-9), 20.3 (C-10), 147.6 (C-11), 24.3 (C-12), 23.6

(C-13),30.2 (C-14), 19.2 (C-15). LA ¥ 5 SCiikik

EHA P, S E AW 17 IR SR .
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