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LC-MS guided discovery, structural elucidation of a new curcuminoids, and its
cytotoxicity
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Abstract: Objective Separation and purification of a new curcuminoid from the rhizome of Curcuma longa by guided separation
method. Methods The chemical constituent was separated and purified through various kinds of chromatographic methods, including
MCI-Gel, ODS-Cis reverse phase column, and RP-HPLC. The structure was elucidated by physicochemical properties and spectral
data. Results A new curcuminoid, 3,4""-epoxy-5"'-C-(1a,2,3B-bisabola-4,10-diene-9-one)-(2—5"")-curcumin (1), was isolated from
the low polar fraction of methanol extracts from the rhizome of C. longa, named as curcuterpene G. This compound exhibited the
inhibitory effect to HepG2, A549, and CT-26 tumor cells with the ICso values of 4.82, 8.81, and 5.40 umol/L, respectively. Conclusion
A new curcuminoid is isolated from the rhizome of C. longa by guided discovery method, and it exhibits notable cytotoxic activities.
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2 F %A (Thermo Finnigan, San Jose, CA,
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Fig. 1 MS!, MS? spectra, and UVmax of compound 1
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BT it 1B 2%, £33 FII1-4-3 (400 mg) - FIII-5-3
(200 mg)+ FIII-5-4 (20 mg). F¥ 3 AW B Az LA
HPLC il %A il (B LC-8AHPLC il R4 ;
YMC ODS-A #f, 250 mmX 10 mm, 5 ym) 7£Zfif-
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Hl &AL TES B S5 1 (12 mg, ZfE-7/K 48 ¢
52, AFRMLE 3.0 mL/min, =160 min).
4 HEHETE

WEY 1 NEET TR, &5k
(HR-ESI-MS) Hli5E m/z 607.266 69 [M+Na]™ (15
18 607.266 62), 1317 TN C36HaoO7, ANHIAIEE
N 17, mp 93~98 C; [a]h —219° (¢ 0.15, CH;0H);
UV YO (nm): 426 nm; IR %GR 3 423 cm ™'
1N EBREERBY, 1718, 1627 em™ 1) 2 M
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NMR ¥4 (£ 1) 5 DEPT B iEH0E [FIRE L %4k
HYH 36 D C {55, BHE 6 NMHEERK (2 A HAEHE
BRIFILE oc 55.4 40>, 2 ANMIHEE, 4 MRFEE, 12
M CIRFHELL e 12 ANZm (G 3 ADMBREEIR oc
183.6, 183.6, 199.1). 'H-NMR &ILR I 12 Mg
57, Hd 2 % -0, B- AR XU (0n 6.58, d,

J=15.6 Hz Ml 6y 7.47, d, J = 15.6 Hz; 61 6.60, d, J =
15.6 Hz f1 6y 7.53,d, J=15.6 Hz); 1 41 ABX &4
JE&T (0u 7.20, s; 0n 6.76, d, J = 8.4 Hz; oy 7.05, d, J =
8.4 Hz), Fhn L 1 MEEHREA (0u5.87,5), LLEHE
I MR S 2 R A SR RS S AE !, HAE
LC-MS 7 CUE &P 1 B 28 R W 2845
P, R T B A 4 e B AR A 1 Es i,
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123.7 (6 5.88, s), dc 153.5]; 1 NEREEFBE (oc
199.1); 2 NIEFH3E [dc 23.4 (On 1.77, m; 5y 1.89, m);
5c49.8 (0n2.21,dd, J=6.2,15.2 Hz; dn2.25,dd, J=
7.6, 152 Hz)]; 4 NMRFIEE [0c 84.7 (0u 4.75, d, J =
72Hz); 6c42.9 (0u3.11,dd,J=72, 11.0 Hz); dc 389
(6n 1.35,dt,J=3.8, 11.0 Hz); 6c 27.6 (6n 2.41, m)]; 4
FIJE [5c 13.6 (01 0.89, d, J = 6.8 Hz); dc 19.5 (0u 1.84,
s); oc 19.9 (0u 1.77, s); dc 26.5 (9u 1.62, 5)].

LR B G E 2E BURAL s 2 S
Mg % E et £/ 2 F, | H-"H COSY #f
KuTh, RGP RS TR EE 1 A H-6
(0u1.77/1.89)—H-1 [0y 1.35 (dt, J = 3.8, 11.0 Hz)]—
H-2 [0u 3.11 (dd, J= 7.2, 11.0 Hz)—H-3 [0n 4.75 (d,

2-methoxy-5-
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x1 LAY 1 SEFALAYH PC-NMR 1 'H-NMR 17
Table 1 '3C-NMR and 'H-NMR data of compound 1 and known curcumin

. dc o
Z30A : ;
#IE  bisabolane 1 EZ 5 bisabolane 1

1 38.2 389 1.82 (1H, m) 1.35 (1H, dt, /= 3.8, 11.0 Hz)

2 78.2 429 3.58 (1H, d, J=9.6 Hz) 3.11 (1H,dd,J=7.2,11.0 Hz)

3 126.0 84.7 5.56 (1H, s) 475 (1H,d,J=17.2 Hz)

4 138.7 130.3

5 67.6 127.1 3.91 (1H, br) 5.71 (1H, d, /= 4.8 Hz)

6 31.6 234 1.71 (2H, m) 1.77 (1H, m); 1.77 (1H, d, /=19 Hz)

7 285 276 1.43 (1H, m) 2.41 (1H, m)

8 50.5 49.8 241(1H,dd,J=152,44Hz) 2.21(1H,dd,J=6.2,15.2 Hz)
231(1H,dd,J=152,88Hz)  2.25 (1H, dd, J=7.6, 15.2 Hz)

9 200.4 199.1

10 125.1 1237 6.17 (1H, s) 5.88 (1H, )

11 154.2 153.5

12 27.4 26.5 2.10 (3H, s) 1.62 (3H, s)

13 20.5 19.5 1.87 (3H, s) 1.84 (3H, s)

14 152 13.6 0.80 (3H,d, J = 6.8 Hz) 0.89 (3H, d, J = 6.8 Hz)

15 20.8 19.9 1.76 (3H, s) 1.77 (3H, s)

1’ 141.4 140.5 7.59(1H,d,J=16.0 Hz) 7.47 (1H, d, J = 15.6 Hz)

» 1223 1215 6.69 (1H, d,J=16.0 Hz) 6.58 (1H, d, J = 15.6 Hz)

3 184.5 183.6

4 101.6 100.7 5.96 (1H,s) 5.87 (1H, s)

5' 184.5 183.6

6 122.3 121.5 6.69 (1H,d,J=16.0 Hz) 6.60 (1H, d, /= 15.6 Hz)

7' 141.4 140.8 7.59 (1H,d,J=16.0 Hz) 7.53 (1H, d, J=15.6 Hz)

1" 128.2 127.3

2111 1107 7.32 (1H, d,J=2.0 Hz) 7.20 (1H, d, J = 1.6 Hz)

3" 151.6 147.9

4" 150.1 149.1

5" 115.0 1153 6.88 (1H,d,/J=28.0 Hz) 6.76 (1H, d, /= 8.4 Hz)

6" 123.8 1229 7.19(1H,d,J=28.0 Hz) 7.05 (1H, d, J = 8.4 Hz)

1" 128.2 128.3

21115 1.8  7.32(1H, d,J=2.0 Hz) 7.12 (1H, 5)

3 151.6 145.2

4" 150.1 150.2

5 115.0 132.8 6.88 (1H,d,J=28.0 Hz)

6" 123.8 1194 7.19(1H,d,/J=8.0 Hz) 7.13 (1H, s)

7" 563 554 3.79 (3H, s) 379 3H, )

7" 563 554 3.79 (3H,s) 3.77 3H, s)

J=172Hz)] WAlied R 1EE 55, HAH A E
i 'H-"H COSY L& HMBC i FEAH <15 LRI, T
2. #—% H-2 (0n 3.11) 5 H-3 (64 4.75); C-2
(Ou 42.9) 5 C-3 (ou 84.7) WSS INLLO BT R IN,

H-3 5 C3 MESHK H2 5 C2 A THKY, 3L

PEERE 1 ANESRISE M Ak, £ HMBC
RILH-3 3] C-4" (oc 150.2) ESMIILFEME, LU
H-2 [ 5 C-5". C-6""F1 C-4" e FEAH 5 5,
DL 2 I AT ORI TR B AR 1 5 LA AE
— AR, R H-S"E S ek, DL R IE
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HMBC: H- *C 'H-'HCOSY:

2 kA1 MHRFIEE HMBC & 'H-'H COSY %
Fig. 2 Structure and key HMBC, and 'H-'H COSY

correlations of compound 1

THEM 1 H C3 5 C4"EL3—4"] “C-0-C” #)i
A, T C-2 5 C-5"LL 25" “C-C” 45 U
. ZR EATR, (AW 1 R R A A
B 2R RN P “C-0-C” A1 “c-C” Hty UM
BAATHIEA T 1 ARG Lo (2-3-0-4-5").

G 1 1) NOESY S50 45 % ki i 4L
ARSI RIS LB T B R, S LA 3.
RS, R EH H-2 5 H-3. H-1 5 H-7 1
S5, UEM T H-2 5 H-3. H-1 5 H-7 2[5
AAEFMRAA T Ceis), 10 H-3 5 H-1 2 [8] JoATAq]
NOE M=t F A B (trans). F, #5E& 0L E
HEHE, (LB 1 S5 9 22 5 3R i 48 40 5 s 2
] B &6 53 8 o Bk e Lo FR B “C-0-C” BRI
“C-C” BEAIE, W 3,4"-epoxy-5""-C-(1a,2p,
3B-bisabola-4,10-diene-9-one)-(2—5"")-curcumin; iy
HRNEWER Go
5 EYAmREENE

BT SCHRIROE 2 R B A B A BE
PR VE P, ARHIE SR P R 1) MTT 40 i 25 3 4
EEDS), DL . DMC. BDMC xR, sHbé
Y1 AT T AR IR, B ) 4 AR
HepG2. A549 fil CT-26 (£ 2). 455K, thEW

HOQ(jg'/

a-turmerone .

-

Y\”/\(Q/ — > m 6 0
(6]

l intermediate I

HO

SAM

H;C02
Y\n/ﬁw OH
0

6

2-methoxy-5-hydroxybisabola-
3,10-diene-one

3 &1 # NOESY ik
Fig. 3 NOESY correlations of compound 1

®2 LAY NWAMREEYE
Table 2 Cytotoxic activity of compound 1

1Cso/(umol-L1)

WwEM
HepG2 A549 CT-26
E 36 30.60 36.10 30.30
DMC 20.40 22.40 20.40
BDMC 16.80 20.60 15.40
1 4.82 8.81 5.40

intermediate 11

SAM= S-adenosylmethionine

1 X ik 3 MR B RR ) ICs /N T 10
umol/L, FELT- CRIE 1) 3 Fh F EEH R R ED:
FIH R .DMC K& BDMC!2, Hrb %t HepG2 1 CT-26
AR ERA R EEM, ICso 75N 482, 5.40
pmol/L.
6 it

RELHRAEET LC-MS BRI S5 B, M
LR AR ORI T BA R RS i
REF &Y 1, 24BN SRS % g 3,47
epoxy-5""-C-(1a,2p,3p-bisabola-4,10-diene-9-one)-2—
5")-curcumin; M NEMR G. ZWEYIHIZEEER
S5 L R AT R ToTH, MR LA
SCHRIRIE SRS, FLrT RER AR & AR LA 4.
FEARWETL, (a1 PR (C-1/2/3/7) FEXY
MRS R T YR ERIA, RS IR RREY 1 R

OH O

A 4m
0 H’OH R,0 A AN OR,
R,0 AN O QH
+H® ©
H @
—_—
H,0 .

O OH H
curcumin o

;

path: C - attack

El4 LEM1 TRNERSRIER
Fig.4 Proposed biosynthetic pathway for compound 1
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