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Abstract: In order to understand the chemical constituents of Curcuma longa L., fourteen compounds were
isolated from its aerial parts. On the basis of spectral data, they were identified as quercetin 3-O-a-L-rhamnopy-
ranoside (1), kaempferol 3-O-a-L-rhamnopyranosyl(1—2)-a-L-rhamnopyranoside (2), hesperetin 7-O-a-L-rham-
nopyranosyl(1—6)-p-D-glucopy ranoside (3), 7-bis-(4-hydroxyphenyl)-4E,6E-heptadien-3-one (4), 1,7-bis-(4-hydr-
oxyphenyl)-1E,4E,6E-heptadien-3-one (5), 3-hydroxy-4-methoxycinnamic acid (6), p-hydroxybenzaldehyde (7),
vanillin (8), 4-hydroxy-3-methlbenzal acid (9), 3-hydroxy-4-methlbenzal acid (10), 4-(1-hydroxy-1-methylethyl)-
benzoic acid (11), (R)-6-hydroxy-3-(2-hydroxypropan-2-yl)-6-methy-lcyclohex-2-enone (12), 6,9-dihydroxy-4,7-mega-
stigmadien-3-one (13) and B-daucosterol (14). Compounds 1-3, 12 and 13 were isolated from this plant for the first
time. Aerial parts of C. longa lacked curcumin derivatives, which are functional components common in the rhizomes.
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1.1 #4%

1 BRI £ ¥ (Curcuma longa L) 35
T 2011 4F 11 R A TR A K75 B Sk HHH
LM SR, B RN B AR R A I E A
52, BT AR ] . HPLC M7 2235 T 2014 48
11 R E 2. 2o b 1R 550
TR HER L 2.0 g, FH 95% B 50 mL & & $2HL 24 h,
A, FFECH]Y 25 mgmL ! & .

HEZ T RERR (100~200 H Bk 200~300 H) A H
B TR A A s AR RO AR
Develosil ODS (¥if2 75 um) AN H AN E AL 2= A F) 7
fhs SRR (Sephadex LH-20) A% #t Amersham
Biosciences A F] 7= s 4 24T MCI 9 [E Merck
AN FE R ET(TLOMCON M ST KR T &
HIRAT P, RAHRP-18) TLC HUNEE Merck
NE, RETTEEIN254 nm) FIBEHH 10%H
PR - LRI L B

1.2 (3%

ESIMS i API 2000 LC/MS/MS (35 [F Applied Bio-
systems A7 2E77), HEECAETT, BEEERENE; 'H
NMR #I *C NMR H Bruker DRX-500 %8 S k% R AL
PRACI 2 G+ Bruker ARJAF7), LU FI5R
2. HPLC 734Kk A LC-20AT Z%/SPD-M20A
TARE RS R N #S3EAT , 1 % HPLC SKH LC-6AD
ZZ/RID-10A 7R ZE K28 (H A Shimadzu A 7] 4E77).

1.3 RS E

LM EF TR 9.0 kg, FH 95% L BEEIRIR
TBEREL 4 IR, BHIK 48 h, RRIRZETS QEHNRE, N
IK R B, AR A B B CTEAREL 4 1K,
IR IRAEIF B IR CBEZEIY) 194.4 g ZZEIU) &
fERAEEHT, L= F-HEE(10 0 0~6 © 4, V/V)
BREEEGEMG, WCEERIY, TLC &N 13 M
3 (Fr.1~Fr.13). Fr.6 (32.0 )& A ZEHr, LA
fik-TAER(S @ 1~1 23, V/V)IEE, TLC K& )5 &4
3| 8 NN (Fr.6-1~Fr.6-8). Fr.6-4 (6.0 g)%& ) AHkE
JEAEEHT, LA 10%~70% LSRN, 4 TLC frfx, &
AR FIH 5, Fe43 31 22 AN2H 53 (Fr.6-4-1~Fr.6-4-22).
Fr.6-4-3 2 HPLC fill %%, LA 20% FHEE/E N shAH,
5 mL min ', 3B AY 10 (5 =56 min, 12 mg)
A7 (,r=61 min, 7 mg); Fr.6-4-7 £ HPLC fil % LA
20% FEEAE AN, W 5 mL min ', 4} B3 H
&4 8 (k=62 min, 12 mg). Fr.6-5 4 SOAHEERFE
JZHT, LA 40%~T70%) FEESENE, 4 TLC fuf, &
H& S E Sy, B4 HPLC #4 UL& HER 0.1%(1)
30% FEEAE MRS, K 5 mL min ', 4B F]
AW 6 (t=70 min, 4 mg). Fr.7 ZEERAEEHT A=
S BE-FEE(100 & 1~70 @ 30, V/V)BEME, TLC #%
Ja & I53] 6 NS (Fr.7-1~Fr.7-6), Fr.7-4 Hify %
HPLC #i%% L& HER 0.1%F0 20% F EEAE A shAH,
Jidk 5 mL min~', BEMLAY 9 (=67 min, 9 mg);
Fr.7-5 A & HPLC il 2% L2 R 0.1%[1) 30% i
VEJNIRENAH, Wik 5mLmin ', BEMLEY 11 (=
65 min, 9 mg); Fr.7-6 £ HPLC #1145 LA 20% I EEAF
SR ENAH, Yk 5 mL min ', 4 B A FHL S 12 (=
41 min, 6 mg). Fr.8 A2 LA =& H bi- i
(100 : 1~70 : 30, V/V)¥efi, WEEGf, TLC faf
JE e 53] 5 NS (Fr.8-1~Fr.8-5). Fr.8-2 (5.3 g)
JeF MCI A L Ab 2], T2 ROAFREIR A EHT, LA
30%~80%IM HEEVEL, 4 TLC e, A IfFHHRA
4y, 453 16 AN4H5) (Fr.8-2-1~Fr.8-2-16). Fr.8-2-3
22211145 HPLC 2litk, L 35%FEHAEmahte, ik
5mLmin "', 5365 13 (k=56 min, 5 mg). Fr.8-
2-9 LA TR, L SR, 192G 4 (2 mg)
A5 (3 mg)o Fr.10 LREJAEZHT LA =50 - H i
(100 : 1~70 : 30, V/V)¥efi, WG, TLC ff
G & I153] 6 N5 (Fr.10-1~Fr.10-6). Fr.10-4 F1#ft
HREAEYIE, NEEY 14 (10.0 g). Fr.13 (8.0 g)
S RAEE AL JZHT, BL 10%~80% 1) I EE S i, 48
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TLC fu s, & IFHHRIZH 7, 453 27 MH A (Fr13-1~
Fr.13-27), Fr.13-12 A UtiE s (R ), FH EEse i,
BRMEAY 3 (10 mg). Fr.13-13 L8 BRI Z
Mr, CAFRBESEMG, 3 B AE2AY 1 (96 mg). Fr.13-
16 4701 AL AT 2 AT DL BRI, & A R 21
4y, £ HPLC il LA 40% FHEEAE RN sh A, ik
S5mLmin ', 7B ERLAY 2 (5r=120 min, 20 mg).
AW 1~14 R LE 1,

1.4 ZH¥E

'f/t’%% 1 HEkR, 57T1A C1H20011;
ESI-MS m/z: 448.8 [M + H]", 471.1 [M + Na]", 487.3
[M + K]", 919.0 [2M + Na]", 447.3 [M — HJ, 895.3
[2M — H] . 'H NMR (500 MHz, CD;0D): 5 6.10 (1H,
d, J = 2.0 Hz, H-6), 6.27 ( 1H, d, J = 2.0 Hz, H-8),
7.24 (1H, d, J = 2.1 Hz, H-2'), 6.81 (1H, d, J = 8.3 Hz,
H-5'), 7.21 (1H, dd, J = 8.3, 2.1 Hz, H-6"), 5.25 (1H, d,
J =15Hz, H-1"), 4.12 (1H, dd, J = 3.3, 1.5 Hz, H-2"),
3.65 (1H, dd, J = 9.4, 3.3 Hz, H-3"), 3.20~3.26 (2H,
m, H-4", 5”), 0.84 (3H, d, J = 6.1 Hz, H-6"); °C
NMR (125 MHz, CD;0D): § 158.5 (C-2), 136.2 (C-3),
179.6 (C-4), 163.2 (C-5), 99.9 (C-6), 166.0 (C-7), 94.7
(C-8), 159.3 (C-9), 105.9 (C-10), 122.9 (C-1), 116.4
(C-2"), 146.4 (C-3"), 149.8 (C-4'), 116.9 (C-5"), 123.0
(C-6"), 103.5 (C-1"), 72.0 (C-2"), 72.1 (C-3"), 73.2
(C-4"), 71.9 (C-5"), 17.6 (C-6"). *HIECHR[3-4]%L
W, eGP N 3R 3-0-0-L-FRZHEH .

a2 FEHRK, TN CyHO0u;

2 R =0-L-Rha
CHO COOH CIOOH HQ .
‘ .
R OR,
OH R, ‘
OH OH
7R=H 9 R, =CH;:R,=H

8 R = OCH, 1 12

B 1 LAY 1~14 BZ5H

10R,=H; R, = CH,

Fig. 1 Structures of compounds 1-14

ESI-MS m/z: 601.3 [M + Na]", 5774 [M — H] . 'H
NMR (500 MHz, CD;0D): & 6.10 (1H, d, J = 2.2 Hz,
H-6), 6.27 (1H, d, J = 2.0 Hz, H-8), 7.67 (2H, d, J =
8.8 Hz, H-2', 6'), 6.84 (2H, d, J = 8.8 Hz, H-3', 5'),
542 (1H, d, J = 1.6 Hz, H-1"), 490 (1H, d, J = 1.5 Hz,
H-1""), 4.19 (1H, dd, J = 3.2, 1.6 Hz, H-2"), 3.85 (1H,
dd,J =32, 1.6 Hz, H-2""), 3.74 (1H, dd, /= 9.1, 3.2 Hz,
H-3"), 3.51 (2H, m, H-3"", H-5""), 3.20~3.28 (3H, m,
H-4", H-5", H-4""), 0.83 (3H, d, J = 5.7 Hz, H-6"),
1.13 3H, d, J = 6.2 Hz, H-6""); >C NMR (125 MHz,
CD;0D): & 159.2 (C-2), 136.2 (C-3), 179.5 (C-4),
163.2 (C-5), 100.0 (C-6), 166.5 (C-7), 94.8 (C-8),
158.6 (C-9), 105.8 (C-10), 122.6 (C-1'), 131.9 (C-2,
6'), 116.6 (C-3', 5", 161.6 (C-4"), 102.4 (C-1"), 78.9
(C-2"), 72.2 (C-3"), 74.0 (C-4"), 72.1 (C-5"), 17.9
(C-6"), 103.7 (C-1""), 71.9 (C-2""), 72.0 (C-3""), 73.5
(C-4""), 70.3 (C-5""), 17.8 (C-6"")o XF HE SCHR[S1EHE »
Wi A SN0 22 3-0-0-L- B 25K (1—2)-a-L-
BZEREH

e 3 HEREK, TN CuHiOs;
ESI-MS m/z: 632.8 [M + Na]’, 609.4 [M — H] . 'H
NMR (500 MHz, DMSO-d): & 5.49 (1H, dd, J = 12.4,
2.8 Hz, H-2), 2.77 (1H, dd, J = 17.2, 2.8 Hz, H-3a),
3.27 (1H, m, H-3b), 6.12 (1H, d, J = 1.9 Hz, H-6),
6.13 (1H, d, J = 1.9 Hz, H-8), 12.0 (1H, 5-OH), 6.85~
6.95 (3H, m, H-2", H-5', H-6'), 3.77 (3H, s, 4-OCHj),
4.96 (1H, d, J = 7.5 Hz, H-1"), 4.51 (1H, s, H-1""),
3.13~3.62 (10H, m, H-2"-6", 2'"-5""), 1.08 (1H, d,
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J = 6.2 Hz, H-6""); C NMR (125 MHz, DMSO-dj):
8 78.5 (C-2), 42.1 (C-3), 197.1 (C-4), 163.1 (C-5),
95.6 (C-6), 165.2 (C-7), 96.5 (C-8), 162.6 (C-9), 103.4
(C-10), 131.0 (C-1), 114.2 (C-2'), 146.5 (C-3'), 148.1
(C-4), 112.1 (C-5"), 118.1 (C-6'), 55.8 (4'-OCHj3),
99.5 (C-1"), 73.1 (C-2"), 76.3 (C-3"), 69.7 (C-4"),
75.6 (C-5"), 66.1 (C-6"), 100.7 (C-1""), 70.3 (C-2"),
70.8 (C-3""), 72.1 (C-4""), 68.4 (C-5""), 17.9 (C-6"") X}
RRSCHR[6) 5, e 2B NI &R 7-0-0-L- B
25 ¥ (1—6)-P-D-F8 2 B

e 4 BEHK, 5T CoHig0s5;
ESI-MS m/z: 295.3 [M + HJ", 317.0 [M + Na]", 333.0
[M +K]", 611.1 [2M + Na]’, 627.0 [2M + K], 293.2
[M — HJ, 329.5 [M + CIJ, 587.3 [2M — HJ, 623.1
[2M + CI]"» 'H NMR (500 MHz, CD;OD): & 2.87~
2.92 (2H, m, H-1), 2.80~2.85 (2H, m, H-2), 6.25 (1H,
d, J=15.4 Hz, H-4), 7.39 (1H, dd, J = 15.4, 10.4 Hz,
H-5), 6.83 (1H, dd, J = 15.4, 10.4 Hz, H-6), 6.97 (1H,
d, J = 15.4 Hz, H-7), 7.03 (2H, d, J = 8.4 Hz, H-2/,
H-6"), 6.68 (2H, d, J = 8.4 Hz, H-3', H-5"), 7.39 (2H, d,
J= 8.6 Hz, H-2", H-6"), 6.78 (2H, d, J = 8.6 Hz, H-3",
H-5"); °C NMR (125 MHz, CD;0D): & 30.9 (C-1),
432 (C-2), 202.9 (C-3), 128.9 (C-4), 146.2 (C-5),
124.9 (C-6), 143.6 (C-7), 133.3 (C-1"), 130.3 (C-2/,
C-6'), 116.2 (C-3', C-5"), 156.6 (C-4"), 129.2 (C-1"),
130.2 (C-2", C-6"), 116.7 (C-3", C-5"), 160.2 (C4"). %}
MRSCHR[71E , 18 2B N 1,7- . (4-FH IR EE)
Bidi-4E,6E-—)7-3-H .

WwEY S HWEMA, 7T N CoH60s;
ESI-MS m/z: 292.9 [M + H]", 314.8 [M + Na]", 607.0
[2M + Na]’, 291.2 [M — HJ, 583.2 [2M — H] . 'H
NMR (500 MHz, CD;0D): § 7.66 (1H, d, J = 15.8 Hz,
H-1), 7.03 (1H, d, J = 15.8 Hz, H-2), 6.66 (1H, d, J =
15.1 Hz, H-4), 7.58 (1H, m, H-5), 6.94 (1H, dd, J =
15.4, 10.7 Hz, H-6), 7.00 (1H, d, J = 15.4 Hz, H-7),
7.54 (2H, d, J = 8.6 Hz, H-2', H-6'), 6.84 (2H, d, J =
8.6 Hz, H-3', H-5"), 7.43 (2H, d, J = 8.6 Hz, H-2",
H-6"), 6.79 (2H, d, J = 8.6 Hz, H-3", H-5"); °C NMR
(125 MHz, CD;0OD): § 145.1 (C-1), 123.3 (C-2),
191.7 (C-3), 125.3 (C-4), 146.1 (C-5), 128.5 (C-6),
143.7 (C-7), 129.3 (C-1"), 131.7 (C-2', C-6'), 116.9
(C-3', C-5"), 161.6 (C-4"), 127.7 (C-1"), 130.2 (C-2",
C-6"), 116.9 (C-3", C-5"), 160.2 (C-4"). X} THR[8]

Bl , Wiz amN 1,7- —(@4-BRRE R B -1,
A4E,6E-=#-3-Tf .

&6 - LEEPIRG S, 75708 CoH 004
ESI-MS m/z: 195.2 [M + H]", 217.2 [M + Na]", 233.0
[M + K], 193.0 [M — H] . 'H NMR (500 MHz,
CD;0D):  7.17 (1H, d, J = 1.9 Hz, H-2), 7.06 (1H, dd,
J =182, 1.9 Hz, H-6), 6.81 (1H, m, H-5), 7.59 (1H, d,
J=15.9Hz, H-7), 6.31 (1H, d, J = 15.9 Hz, H-8), 3.89
(3H, s, 4-OCH3); >C NMR (125 MHz, CD;0D): &
127.8 (C-1), 111.7 (C-2), 149.4 (C-3), 150.5 (C-4),
116.0 (C-5), 124.0 (C-6), 146.8 (C-7), 116.5 (C-8),
56.4 (4-OCH3). X RESCHR[9VELHRE, e &R
3-FRHE-A- AR R

&7 LEARIRGE S, P08 CHeO.;
'H NMR (500 MHz, CDs0D): § 7.77 (2H, d, J = 8.6 Hz,
H-2, 6), 6.91 (2H, d, J = 8.6 Hz, H-3, 5), 9.76 (1H, s,
4-OH); °C NMR (125 MHz, CD;0D): § 130.2 (C-1),
116.9 (C-2, 6), 133.4 (C-3, 5), 165.3 (C-4), 192.8 (1-
CHO). XFRESCHR[10150E, W BVt
R,

EWS AR, 513U CHOs; ESI-
MS m/z: 191.0 [M + K], 151.0 [M - H] . 'H NMR
(500 MHz, CD;0OD): & 9.73 (1H, s, -CHO), 7.42 (1H,
d, J=1.9 Hz, H-2), 3.92 (3H, s, 3-OCHj), 6.92 (1H, d,
J = 8.4 Hz, H-5), 7.44 (1H, dd, J = 8.0, 1.9 Hz, H-6);
C NMR (125 MHz, CD;0D): § 128.2 (C-2), 149.9 (C-
3), 116.5 (C-5), 111.2 (C-6), 192.9 (-CHO), 56.4 (3-
OCH3). XTEESCHRI 12, e Z SV E R

EY ARG 5, PO CgHOy;s
ESI-MS m/z: 169.2 [M + H]', 359.3 [2M + H]", 375.0
[2M + Na]", 167.3 [M — HJ, 203.0 [M + CIJ, 335.1
[2M — H] . 'H NMR (500 MHz, CD;OD): & 7.53~
7.58 (2H, m, H-2, H-6), 6.83 (1H, d, J = 8.7 Hz, H-5),
3.89 (3H, s, 3-OCH;); °C NMR (125 MHz, CD;0D):
§ 123.4 (C-1), 113.8 (C-2), 152.5 (C-3), 148.6 (C-4),
115.8 (C-5), 125.5 (C-6), 170.3 (C-7), 56.4 (3-OCHz). %
RBSCHR[12]808, e iz G0N 4-F208-3-F Ak
RHE

EY 10 HEEr i, 730N CsHgOqs 'H
NMR (500 MHz, CD;OD): & 7.55 (2H, m, H-2, 6),
3.79 (3H, s, 4-OCH3), 6.83 (1H, d, J = 7.8 Hz, H-5);
3C NMR (125 MHz, CD;0OD): & 115.8 (C-2), 148.6 (C-
3), 152.5 (C-4), 113.8 (C-5), 125.2 (C-6), 56.4 (4-OCH3).
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XTHESCER[ 13185, e iz BN R R .
&M 11 FRETLERMAK, »FAh
CioH203; ESI-MS m/z: 399.1 [2M + K], 179.3 [M —
H] . 'HNMR (500 MHz, CD;0D): § 7.97 (2H, d, J =
8.3 Hz, H-2, 6), 7.59 (2H, d, J = 8.3 Hz, H-3, 5), 1.54
(6H, s, 7-CH;); C NMR (125 MHz, CD;0D): & 130.3
(C-1), 130.6 (C-2, 6), 125.7 (C-3, 5), 156.1 (C-4), 170.1
(C-7), 73.0 (C-8), 31.8 (8-CHs). XM CHR[14]1%5HE,
W AN 4-(1-F2HE-1-H 5 ) R H R
e 12 A, 27N ClHi60s;
ESI-MS m/z: 207.1 [M + Na]", 223.1 [M + K]", 183.3
[M — HJ, 219.4 [M + CI] . 'H NMR (500 MHz,
CD;0D): § 6.09 (1H, d, J = 2.1 Hz, H-2), 2.02 (1H, m,
H-4a), 2.48 (1H, m, H-4b), 2.62 (1H, m, H-5a), 2.00
(1H, m, H-5b), 1.29 (3H, s, 6-CH3), 1.38, 1.36 (% 3H,
s, 7-CH;); C NMR (125 MHz, CD;OD): § 204.1
(C-1), 120.9 (C-2), 173.4 (C-3), 25.6 (C-4), 37.6 (C-5),
73.6 (C-6), 23.7 (6-CH3), 73.1 (C-7), 28.7 (7-CH3),
28.5 (7-CH3). XTRESCRA[1S18E, iz &N
R-6-F25-6-F H:-3-(2- 52 5 57 T 2% )-2- 4 28 L
e 13 ABLEENK, ESI-MS m/z
223.0 [M +H]", 467.0 [2M + Na]", 4832 2M +K]". 'H
NMR (500 MHz, CD;0D): § 2.52 (1H, d, J=16.9 Hz,
H-2a), 2.16 (1H, d, J = 16.9 Hz, H-2b), 5.88 (1H, m,
H-4), 5.79 (1H, m, H-7), 5.80 (1H, m, H-8), 4.32 (1H,
m, H-9), 1.24 (3H, m, H-10), 1.04, 1.01 (% 3H, s,
1-CH3), 1.92 (3H, d, J = 1.3 Hz, 5-CH3); °C NMR
(125 MHz, CD;0D): & 42.4 (C-1), 50.7 (C-2), 201.3
(C-3), 127.1 (C-4), 167.5 (C-5), 80.0 (C-6), 130.1 (C-
7), 136.9 (C-8), 68.7 (C-9), 23.5 (C-10), 24.5, 23.8 (1-
CH3), 19.6 (5-CHz). XFHESCHR[16150H, e %tk
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