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Three new bisabolene-type sesquiterpenoid from Curcuma longa
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Abstract: Objective To study the chemical constituents of hot water extraction from the root of Curcuma longa. Methods The

various chromatographic techniques, such as macro-porous resin, silica gel column chromatographic and semi-prep HPLC were used
isolate and purify compounds from the hot water extraction of C. longa root. The structures of these compounds were identified by
analysis of physicochemical property and spectroscopic data. Results Ten compounds were isolated and identified as turmerones G
(1), turmerones H (2), 11-hydroxy-bisabola-1,3(15),9-triene (3), vanillyl alcohol (4), bisacurone (5), bisacurone B (6), intermedin B
(7), longpene C (8), 3-(4-hydroxy-3-methoxyphenyl)propane-1,2-diol (9), (+)-pinoresinol (10). Conclusion Compounds 1—3 are

new compounds, wherein compounds 1 and 2 are epimers; And compounds 9, 10 were isolated from C. longa root for the first time.
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Fig.1 Structure of compounds 1—3

1 {UEEMH

Bruker DRX-500MHz A% LRy 154 (4 E
Bruker /A 7] ); LC-IT-TOF i ( H A 8ide A w));
Waters 2535 Uil & RAH LA (SE[E Waters 22
F]); Autopol VI JEYAY (3E[E Rudolph AH]D; ZF-1
= HERAML CREERE RS A R A ); Nicolet
iS10 ZL /MY (3E[E Thermo Fisher A ] ); % 4#
& 1260 fill %% HPLC (ZORBAXSB 250 mmX21.2
mm, 5pm); HEEEER (80~100. 200~300 H,
H SR EL AR TIRFAIA R AR GFase fEIR
R eI TARARD; LX-T28 KFLK G
(P8 22 W e R R MR A B A 7] D Sephadex
LH-20 (Fiidt Amersham Biosciences A ] ); MCI
(GEL CHP20P. HZ Mitsubishi Chemical Corporation);
ok g A (g R ] sl e IRAFD; BT IE
TEE. AEE. RS ERFI N Aral (H 24
LRI R ARD.

LT 2020 7 10 ARET mmE R ILHLIX,
2 B R 2R R 2y S B B AR A 5 S e
# C. Longa L., TiEARAS (YNU D20201120) f#47
T o REA SHEAE AR E.
2 RESSE

L TR 30 kg Bt Ja , S HUKERFEI (60 L)
3, K 4 he HIFIEBIREZIFRE 2.5 kg 1%
REH 8 L /KM, 08 LIk T RN IET i
AR, EE EARERE 3 K. AHFIE T EEAHUH,
IR ZEREHR B2 1.0 kg, %R E R 80 CRUKIBMG
P RFLR EAE il 43 B9, DLRRE-ZK (0 1 100—15 -
8530 1 70—45 © 5560 : 40—75 : 2590 :
10—100 : 0) FBREEGEML, “RHRERHEE s & 405
HEATRI, S IAHIER S 8 M (Fr. 1~8).

Fr. | ZRERAE GRS CRmBE-NER 7 1) B,
A IFMFEIE > 4 MCI i (FEE-/K 60 : 40) ¥t

JB RNt & HPLC il (FEE-/K 76 1 24) 4lifk,

REMAEY 3 (20 mg, ®=7.8 min). Fr. 2 £ KL
RHIEFE I (FIEE-K 15 ¢ 85—30 & 70) BREE B,
EIFHIER Y T4 MCL (HEE-7K 40 © 60) FEf,

4244 HPLC il (HEE-/K 28 72) 43 &A1
Sephadex LH-20 #tfie (FHEE) FE4ifk, HE1LE
4 (8mg, ®"=4.0min). 9 (11 mg, ®R=4.5min).

Fr. 3 £ KFLM B EIE (HEE-/K 45 0 55) BRAEWE
B, Ptk Chmmk-mE 60 1) 4 EA
Sephadex LH-20 #tfie (HEE) F4ifk, HELEY
5 (200 mg). Fr. 4 & KALWNEAE (431 CHEE-7K 60 :
40—75 1 25) BREEWENL, A IFAHER 53] 7 ANE
¥y (Fr. 4-1~4-7). Fr. 4-5 ZRERCRE i Cf k-
PIB 100 0 1550 1 1-20 : 1-10 15 : 1) B
Ve, AR 1SE] 7 ANHS (Fro 4-5-1~
4-5-7). Fr. 4-5-3 ZRERAE A5 CAmEE-S07 100 :
152 0 D P, &IFHER S H&fHl4& HPLC
i (FFEE-/K 58 © 42) 7B Sephadex LH-20 #
Jie CREEOFE2lAL, 1324k &4 2(5 mg, (r=4.8 min).
8 (12 mg, rr=5.4 min). Fr. 4-5-6 ZHERH: (il
THEE-PIER 6 1 1D BREEBENL, & HFAE R P4 MCI
(HEE-7K 40 1 600 Pelbt, FRERERAEEE Cfi-
S5-HEE 50 2100 @ 1) 4y A4 HPLC (i
(HIEE-7K 53 0 47) 4iifk, 152EY 6 (198 mg,

R=5.4 min). Fr. 4-6 LRERAEERE CihEE-T5 IR
30 0 1) BEME, A IFEARIEER 7 AR (il CH
fik- S0 45 -FE 50 2 100 @ 1) 4> B A4 HPLC 4
i CHEE-7K 52 1 48) 4lifk, 3311654 10 (10 mg,
tr=5.0 min). Fr. 5 £ KFLH IEAE (1l CHF EE-7K 90 -
10) BREEVERL, & A RIS SRR A B Cf i
fik-TA A 3 2 1) Pelit, P4 Sephadex LH-20 HEE (F
BE) 2> B AR % HPLC (i (FHEE-/K 65 & 35)
aith, BEMLE 7 (13 mg, ®=6.0 min). Fr. 6
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SRR G CHMEBE-NER 2 01 W, A48
[F# 7> R 48 MCI (il (FREE-7K 58 1 42) PeliiFn
#]4 HPLC il (HFEE-/K 48 : 52) 4ifk, 1531k
W1 (20 mg, ®=3.7min),
3 ZEWEE

A1 AR ; [o] -98°; H HR-ESI-MS
1E m/z 273.146 3 [M~+Na]*Ab B~ e 13 7k, #E
Wior 73N CisHp0s, ANEFEER 5, Wi LE
BURIIAZAE 1 NERIE, 2 XK 2 AN, IR 1
SR EY 1 FFESFE (1682 cm™). IR
(1529, 1615 cm™) FIFEIE (3433 em™) ZE4GAENKL
Wl . UV i &R RTE 242 nm A R, #2
A 1 MG ] BEAETE o, B- BN R 5t -
&0 1 FIFFE TH-NMR R 50 54 4 AN 2
ou2.17 (3H, d, J = 1.0 Hz), 1.92 (3H, d, J =1.0 Hz),
0.95 (3H, d, J=7.5 Hz), 1.84 3H, d, J= 1.0 Hz), 2
WA T on 5.69 (1H, dq, J = 4.0, 1.5 Hz), 6.28 (1H,
brs); C-NMR &7~ 4 MK (6c28.1,21.1,20.7,
15.0), 3 MEESIE (0c85.9,74.6,67.1), 2 Mty
(6c 123.8,120.9), 2 MREZERK (¢ 157.5,139.1), 1
ANRIERE (0c200.8). 'H-'H COSY iR, H5 5
H-60/BAH%, H-2 55 H-1. H-3 #19%; HMBC it
N, Hi-15 5 C-3. C-4. C-5 155, H-6a/p5 C-1.
C-2. C4. C-5 MK, #7R C-1 & C-6 Bk 4 A
EEARKI S ICH (E2). [, 'H-'H COSY i
/N, H-7 5 H-1. H-8. H3-14 #15¢; HMBC %2R,
H-7 5 C-1. C-2. C-6. C-9. C-14 #3%, LI} H-8
5 C-2. C-7. C-9. C-14 #fzx, S5AEMNEME, H
W C-11 2+ 7+ 8 FLFERL 7 AL B JEHUR 1 1170 N ERA

DR, WG HET I G4 1 R A e B s L B4
FoXE SCRk R, A 1 SR (R D
5 2wtk & ¥ (1R2S,5R,7R,8S)-2,8-epoxy-5-
hydroxybisabola-3,10-dien-9-oneP I E 3 AL, AN [F]
ETAEY 1 H-5 HBUEAR A58 Hulde, H-1 b2
KL%t WK R 5, AW & T T S5 A AR ]
H-5 I A X . 047 ROESY 1 &, H-5 5 H-601
H-7, H-8 5 H-6a.. H-7. H-10 #i3%, ##7~ H-5.
H-6a.. H-7. H-8 fEafll; H-1 5 H-2. H-6B. Hs-14
A%, 78 H-1. H-2. H-6B. Hi-14 7B (& 2).,
H T 2 AU G R T DR E™, 2765041 1D
F12D-NMR ##, i 2 &Y 1 & E 1 FR.
2 Scifinder £, Wi %AW IIE 2 B fx
o K & W, (1R2S,55,7R,85)-2,8-epoxy-5-
hydroxybisabola-3,10-dien-9-one, 4 AZHiHH G.
tEY) 2: TLEIMIRYY; [aly -41.4°; HR-ESI-MS
£ miz 273.146 3 [M+Na] kb B n 4> 75 1%, e
Wi TN CisHn0s, AR 5, Wizt
FURIIAZAE 1 NRIE. 2 MRV K 2 M. 76 IR )6
W, 15164 1615 em™! ARG IR R E ) 2 (45
Py AEAE IR B AU s 1681 em ! AR s Stk &
W 2 (R PAFLESRIE s 3429 em ! AR KR $E R 1k
HY 2 BRI TP AFAE R IE AE UV ORI A, 75 242 nm
WA W OHE B AL A 2 B S5 R FR AR o, B- AT AN
il Z4t. ERI, &2 S5HEY 11 1D Al
2D-NMR ¥ = BEARL (3R 1D, ZF XA THE
) 2 # H-7 F1 H-8 B0 # AR 10 m3a #4280,
Hs-14 B0 8 iz i Kia e 8l 40 H-8 fi7
BRAEKE . ROESY i — D uE sz e, H-8

—!'H-"H COSY ——p HMBC ., ROESY

2 kAY 1502 AEE 'H-"TH COSY. HMBC 71 ROESY %
Fig.2 'H-'H COSY, HMBC and ROESY correlations of compound 1 and 2
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F=1 LAY 12 ERECRIERIE (500/125MHz, CDCls)
Table 1 'H-NMR and 3*C-NMR data of compounds 1 and 2 (500/125MHz, CDCls)

/DA ! 2

on Jc ou dc
1 2.24 (1H, m) 404 2.11 (1H, m) 42.0
2 4.65 (1H, brt, J= 8.5, 4.0 Hz) 74.6 4.43 (1H, brt, J=10.5, 5.5 Hz) 75.7
3 5.69 (1H, dq, J=4.0, 1.5 Hz) 123.8 5.66 (1H, dq, J=5.5,2.5 Hz) 123.9
4 139.1 139.2
5 4.04 (1H, brs) 67.1 4.01 (1H, brs) 67.1
6 1.79 (1H, dg, J = 13.5, 10.0, 4.0 Hz) 327 1.75 (1H, dq, J=13.5, 6.5, 5.5 Hz) 327
6B 1.84 (1H, m) 1.89 (1H, m)
7 2.39 (1H, m) 415 1.93 (1H, m) 418
8 448 (1H, d, J= 6.9 Hz) 85.9 3.81 (1H, d, J= 8.0 Hz) 90.6
9 200.8 200.2
10 6.28 (1H, brs) 120.9 6.38 (1H, brs) 119.4
11 157.5 158.5
12 2.17 (3H, d, J= 1.0 Hz) 21.1 2.16 3H, d, J= 1.0 Hz) 21.1
13 1.92 (3H, d, J=1.0 Hz) 28.1 1.91 3H, d, J= 1.0 Hz) 282
14 0.95 (3H, d, J="7.5 Hz) 15.0 1.18 3H, d, J= 6.5 Hz) 17.6
15 1.84 (3H, d, J=1.0 Hz) 20.7 1.84 (3H, d, J=2.5 Hz) 20.2

5 H-1. H-2. H-10. H:-14 KR5S, UM H-1 5 £2 AW 3 BRECEILEIE (500125 MHz, CDCL3)

H-2. H-6B. H-8. Hi-14 H5515 5, &R H-1. H-2. Table 2 'H-NMR and BC-NMR data of compound 3
H-8. Hs-14 fiFBfll. H-7 5 H-5. H-6aki)(5%, (00125 MHz CDCLy)

$2% H-5. H-60. H-7 A Tofll. 25 EFTk, &) WA In de
2 54EM 1 BohER S (B 1D. £ scifinder 1 5.68 (1H, brd, J = 10.0 Hz) 134.8
K&, W% GV R A R s R 2 6.15 (1H, dd, /= 10.0, 2.5 Hz) 129.6
¥ (1R,2S,5S,7R,8R)-2,8-epoxy-5-hydroxybisabola- 3 143.6
3.10-dien-9-one, 4 gL HEHH H. 4a 2.44 (1H, dt, J = 14.5,3.5 Hz) 30.2
a3 EEumRY; [of 1210 & %o 227(1Hm)
HR-ESI-MS 7€ m/z 243.171 8 [M+Na] kb SR #E 4 2 L71(1Hm) 243
FETUE, G4 CONMR BB, BiEa Ty % 1390Hm
CotO, FUREN 4, HHTEREEEIES  © 2200w 400
AT AR, UV A (nm): 203 (0.22)+ 220 7 1.62 (1H, m) 372
(0.16); TR v (cm™1): 3382 (23D, 1635 (). 8a  2.10(IH, dt,J=14.0,6.0 Hz) 36.9
TH-NMR [ (32 2) th 57 a ) 3 Skt &4 4 8b 1.90 (1H, dt, J = 14.0, 6.0 Hz)
/l\%(ﬁié[ﬁ¥‘ %% Su 6.15 (IH, dd, J = 10.0, 2.5 HZ), 9 5.58 (1H, dd, J=15.0, 9.5 Hz) 125.9
5.68 (1H, brd, J = 10.0 Hz), 5.60 (1H, d, J = 15.0 Hz), 10 560(H,d,J=15.0Hz) 139.3
5.58 (1H, dd, J = 15.0, 9.5 Hz); 3 ANHIE(ES oy 1.31 1 70.7
(3H, brs), 1.31 (3H, brs), 0.83 (3H, d, J = 7.0 Hz); 1 12 131GH brs) 299
ATV 1 4.76 (1H, s) A1 4.76 (1H, s). *C-NMR 13 131GH brs)
Bl (2 2) 5o 2 ZIRUEETR S 139.3 134.8. 129.6. 4 083GH.d,J=T70Hz) 158
15 476 (1H, s), 4.74 (1H, s) 110.1

125.9, 1 PYEEZERR 5c 110.7, 1 MNERAER 6¢70.7.




© 4424 -

¢8R 2023578 B54% B 148 Chinese Traditional and Herbal Drugs 2023 July Vol. 54 No. 14

'H-'H COSY #%&7~, H-1 5 H-2 #15¢, H4ab 5
H-5a/b. H-6 15%; HMBC i f&o~, H-1 5 C-3. C-5
FZ<, H-2 5 C-3. C-4. C-6. C-15 5%, H-5a/b
5 C-1. C-6 M55, H-15 5 C-2. C-4 %, H#HEMILE
R OB H B (F 3). 'H-'H COSY i Eor, H-7
5 H-6. H-8a/b. Hi-14 7%, H-8a/b 5 H-9. H-10
FI9%; HMBC i 5ox, H-7 5 C-1. C-5. C-6. C-8.
C-9. C-14 #i>x, H-8a/b 5 C-7. C-9. C-10. C-14
5%, H-10 5 C-8. C-9, C-11. C-12. C-13 #%,
PL& H-12 fi1 H-13 5 C-10. C-11 #i2%, Hs-14 5
C-6. C-7. C-8 #fzx, H#HEMAFER 3 Foniles; H
H-9 5 H-10 FIB &% J = 15.0 Hz, &7~ 9-10 £
I R R R . Hi-14 5 C-6 [ HMBC #H5%,
IR AR FBE) C-6 47 5 %E B BE i) C-7 1A
%o SRR, B 3 i REEE S 2 i
& ¥ 4-hydroxy-11-hydroperoxy-bisabola-1,3(15),9-
trieneBIIEAR AL, AFZAETAEY) 3 4 4L
TFAE 2 NELES (0n2.44,2.27; 6¢30.2), F-OH L
s C-11 FEEE S (0c70.7) NIAIRRILES
B, HEWT 11 A2F-OH B (& 3). #—2447 1D
A1 2D NMR ¥, ROESY i, H-1 5 H-2 #H%,
H-5a 5 H-6 #15¢, H-5b fl H-14 #2%, H-5a/b 5
H-4a/b #H5¢, H-6 15 H-8a #H%, H-9 15 H3-12 #1 H3-13
FHG, H-10 5 H-8b AHE, $&-lEE A T3 2
Wl BT, LAY 3 IS HWE 1 FoR. &
Scifinder ¥02%, HiE %AV I 25 e B ek
FAEY, N -FRIE-208245-1,3(15),9- =M o

—'H-"HCOSY —p HMBC .., ROESY

3 &3 WEZE 'H-"H COSY. HMBC F1 ROESY 1%
Fig. 3 'H-'H COSY, HMBC and ROESY correlations of

compound 3

a4 FEMIRY. EI-MS m/z: 154 [M—
Hl; 2 RN CsHig0s. 'H-NMR (500 MHz,
CD;0D) ¢: 6.90 (1H, d, J = 1.8 Hz, H-2), 6.76 (1H,
dd, J=2.0, 9.9 Hz, H-6), 6.69 (1H, d, J = 9.9 Hz, H-5),
4.48 (2H, s, H-1'), 3.85 (3H, s, 3-OCH3); '3C-NMR
(125 MHz, CD;0D) §: 133.3 (C-1), 110.2 (C-2), 146.7

(C-3), 1453 (C-4), 115.6 (C-5), 121.1 (C-6), 56.4
(3-OCH3), 65.3 (C-1"). LA 3 5 SOk o &
AR, KA 4 N EEE.

tEY 5. KEMIRY. EI-MS m/z: 252 [M+
HI"; 73 73N Ci5H2405. 'H-NMR (500 MHz, CDCls)
9:6.07 (1H, d, J= 1.3 Hz, H-10), 5.65 (2H, s, H-2, 3),
3.79 (1H, brd, J = 5.8 Hz, H-5), 2.16~2.37 (4H, m,
H-6, 8), 2.14 (3H, d, J = 1.2 Hz, H-12), 1.88 (3H, d,
J=1.3 Hz, H-13), 1.82 (1H, m, H-7), 1.61 (1H, d, J =
17.2 Hz, H-1), 1.30 (3H, s, H-15), 0.91 3H, d, J= 6.7
Hz, H-14). BC-NMR (125 MHz, CDCl;) &: 36.5
(C-1), 130.8 (C-2), 132.3 (C-3), 70.5 (C-4), 73.4
(C-5), 28.7 (C-6), 33.1 (C-7), 48.7 (C-8), 200.6 (C-9),
124.0 (C-10), 155.7 (C-11), 20.8 (C-12), 27.8 (C-13),
16.9 (C-14), 27.7 (C-15). VA -%dE 5 SClikifiE A
— 8, WS TEA A S ONEINAE A .

& 6: LEMIRYI. EI-MS m/z: 234 [M+
HJ*: 2> T3 CisH2403. 'H-NMR (500 MHz, CDCl3)
d: 6.06 (1H, m, H-10), 5.67 (1H, dd, J = 9.9, 2.3 Hz,
H-3), 5.63 (1H, dd, J = 9.9, 1.1 Hz, H-2), 3.56 (1H,
dd, J=11.9, 3.6 Hz, H-5), 2.14 (3H, d, J = 1.1 Hz,
H-12), 1.89 (3H, d, J = 1.1 Hz, H-13), 1.33 (3H, s,
H-15), 0.87 (3H, d, J = 6.6 Hz, H-14). 3C-NMR
(125 MHz, CDCls) 6: 40.9 (C-1), 132.7 (C-2), 133.7
(C-3), 69.0 (C-4), 73.5 (C-5), 29.4 (C-6), 32.8
(C-7), 48.5 (C-8), 200.3 (C-9), 124.7 (C-10), 155.3
(C-11), 20.7 (C-12), 27.6 (C-13), 16.3 (C-14), 26.0
(C-15) DL EHm 5 SOk i 2 A — 20008, Wi s s b
EW 6 Nt % 252 A B

&Y 7: LMY . EI-MS m/z: 235 [M+
HT": 73 73N CisH302. 'H-NMR (500 MHz, CDCl3)
d: 6.12 (1H, d, J = 12.5 Hz, H-2), 6.06 (1H, s, H-10),
5.77 (1H, d, J = 12.5 Hz, H-3), 5.06 (1H, s, H-15b),
4.96 (1H, s, H-15a), 4.43 (1H, brs, 5-OH), 2.14 (3H, s,
H-12), 1.88 (3H, s, H-13), 0.90 (3H, d, J = 7.2 Hz,
H-14); BC-NMR (125 MHz, CDCl;) 8: 33.7 (C-1), 133.7
(C-2), 127.4 (C-3), 1452 (C-4), 68.7 (C-5), 32.3 (C-6),
36.2 (C-7), 48.5 (C-8), 200.6 (C-9), 123.8 (C-10), 155.6
(C-11), 20.7 (C-12), 27.7 (C-13), 16.3 (C-14), 113.6
(C-15)0 DL ¥R 5 Gl A —30), B e b
&%) 7 A intermedin B.

& 8: KEMIRY. EI-MS m/z: 273 [M+
Na]"; 4 F 3N CisH»O0s3. 'H-NMR (500 MHz,
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CDCls) 6: 6.03 (1H, d, J= 1.3 Hz, H-10), 5.63 (1H, d,
J = 1.5 Hz, H-3), 4.48 (1H, t, J = 5.6 Hz, H-5), 2.70
(1H, m, H-7), 2.49 (1H, m, H-1), 2.37 (1H, dd, J =
19.2, 7.7 Hz, H-8a), 2.29 (1H, dd, J = 19.2, 10.1 Hz,
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