* 16 ° ¢ %% Chinese Traditional and Herbal Drugs 25 51 % 25 13§ 20201 H

ERAREFRLEUFRDTR

mARE, & 2N o LT, B oRT

1. RESREE 2R LG50, PEAMRENECE S s, R RIERGEH IS TR A 3R E 5K 5 a5 s = 8%
HaHh, YN ORHES 611137

2. AR EEZARY:, VUrRF M A st AT, TN BRER 611137

% ZE:. BM WHREIAR Curcuma phaeocaulis IRZEZE BRI E I A HMMBEE. AiE HEHRZMN 95%2
BESE 2 A TE . BEER O IR TR ARIRAEHL, XS R £ T A5 U A SR F Ak s R S M 45 Sephadex LH-20 AE A, &
FHA R 3 1) 2% V82 €00l B~ 1) % v 80U €3 55 20 B R R EAT 20 B9 alif, 1) F B I 3 2 T B 43 B A 2 B o3 ik
ITEEM S RH MTT 350 A B 0L ST A B i e i . R MSEFARRZE MBS IR 2 BEZE IG5 2515 31 4
MNEBRBRBUEY, DIEEN 1,70 @-FHEEREI)-1E6E-BE ZH-3-T1 (1), 1,7-3 (4-FRFHFIE)-1,4,6-5 =15-3-F1 (2).
1,7-X (4-F2HE K IE)-4E 6 E-PF —H%5-3-Bd (3) Fl (1R,55,65)-1,5- & -6-F23E-1,7-F (3-F A IE-4- 2 HLIRKIL)-PElt (4) MTT
S RN AW 1~3 B e 0N B R HGC-27 4UMLE G, (L& 2 % A FLIRE MDA-MB-231 400 #isilER; (ha
2 F1 3 X NIEF AN L-02 RILHMRFIATEHAER . 4518 NOERAR T 2E R 4 MEEEFNS, P ey 1
&Y, % NEHRER P. WEW 1~3 HEA—EMMH HGC-27 M s/E R/, Haib &4 1 mTEkBEMMH HGC-27 41
I PO B e N IE 5 BT L-02 41 I B 5 7 A A

EER: EIRA; FTWERIG BWERP; 1,70 @-REIEERL)-1,4,6-F8 =053, iR EEiE

RESES: R284.1 NERERE: A XEHRS: 0253 - 2670(2020)01 - 0016 - 05

DOI: 10.7501/j.issn.0253-2670.2020.01.003

Study on curcumins from Curcuma phaeocaulis
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Abstract: Objective To study the chemical constituents and the cytotoxic activity of curcumins from the rhizome of Curcuma
phaeocaulis. Methods The 95% ethanol extract from the rhizome of C. phaeocaulis was extracted with petroleum ether, ethyl acetate,
and n-butanol. The separation and purification of ethyl acetate fraction was carried out by silica gel column, sephadex LH-20 column,
reversed-phase medium pressure chromatography, preparative thin-layer chromatography, and semi-preparative high performance
liquid chromatography. The structures of the isolated components were identified by modern spectroscopy techniques. The isolated
compounds were screened for cytotoxic activity by MTT assay. Results Four curcuminoids were isolated from the ethyl acetate
extract of the rhizome of C. phaeocaulis, and identified as 1,7-bis (4-hydroxyphenyl)-1E,6F-heptadien-3-one (1), 1,7-bis
(4-hydroxyphenyl)-1,4,6-heptatrien-3-one (2), 1,7-bis (4-hydroxyphenyl)-4E,6E-heptadien-3-one (3), and (1R,55,6S5)-1,5-epoxy-6-
hydroxy-1,7-bis (3-methoxy-4-hydroxy-phenyl)-heptane (4). MTT experiments showed that compounds 1—3 inhibited HGC-27 cells
proliferation, and only compound 2 inhibited MDA-MB-231 cells proliferation. Compounds 2 and 3 also showed strong toxic effects

on human normal liver cells. Conclusion Four curcuminoids were isolated from C. phaeocaulis. Compound 1 was a new
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compound named curcumin P. Compounds 1—3 had a certain inhibitory effect on the proliferation of HGC-27 cells. Notably,

compound 1 selectively inhibited the proliferation of HGC-27 cells and showed no obvious toxic effects on L-02 cells.

Key words: Curcuma phaeocaulis Val.; curcumins; curcumin P; 1,7-bis (4-hydroxyphenyl)-1,4,6-heptatrien-3-one; cytotoxic activity
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$)-1,4,6- B¢ = 4% -3-HH [1,7-bis (4-hydroxyphenyl)-
1,4,6-heptatrien-3-one, 2] 1,7-X{ (4- % 3 K 5L )-
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4E,6E-heptadien-3-one, 3] Ml (1R,55,6S)-1,5- 4 -6-
FRHE-1,7-X0 (3-HARIE4-FR IR IE)- Bt [(1R,5S,6S)-
1,5-epoxy-6-hydroxy-1,7-bis (3-methoxy-4-hydroxy-
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Fig. 1 Chemical structures of compounds 1—4
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R R A 554 (Welch 47, Buchi Gradient
Former B-687, Rp Cg» 40~60 pm); Cg foihE
(Welch A7, 250 mmX 10 mm, 5 um, FH#|&ED;
Agilent Technologies 1100 Series = R AH €01 43
(3= Agilent A ] ); Waters Synapt G2 1517 HF i 1%
1% (F=[E Waters /A7) ); Bruker AVIII HD-600 4% F
YRR LAY (75 [ Bruker A% ); Anton Paar MCP
200 6l 52 {3 (32 [E Anton Paar /4 7] ); Agilent cary
600 FT-IRCZE [H Agilent 2 ®]); Milli-Q 4l /KA (3
Milli-pore A 7] ); SANYOMLS-3780 745256 i i
JE KW MCO-15AC CO, i (HZA SANYO 4
A]l); SW-CJ-2F RO HA TAE G (TRM ik
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Thermo A ] ),
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HHEERD, 5 Sk T % SR BE LR Sephadex
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(SE[H Sigma 2 7] D; HAlH ATy el i R
5 i AG BR A E ) 4 4l 5i; DMEM = b 8% 7%
5. BE AR (EE Gibeo AF]D; RPMI 1640 K555
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Y TAEMEIEIRARD; MEMEEE (JE5T Solarbio A
"o S5 A FLIRE MDA-MB-231 418, A\ BJ#
HGC-27 0 A1 N IE 40 L-02 ¥ [ vh [E R}
I 24 0 P

BEFRARLGHR A VYA 52T =TT RS
28 R R 2 K e Ak RO S e N R
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AL (50 kg) ¥ H 95% L Rl
B3k, BHR 3 h, JBEIRAEEHRE BT K,
KA. SRR CBE IE T EEREEL. K558 0
RPRRAE, HRAMENRE (1 kg). BER LTHIR
B (300 g) MIETERE (500 g). FHE LBEAR
Uy R A e o0 55, DU il K- R < I - FP
(5:1:0—>0:0: 1) BEGRBAR 11 AP
(A~KD. H, FANZE T EBAHERE (30 cmX4
cm), PLHEE-/K (5%~100%) FfEERet, Bl
50 ZFHUREE 1 4y, DAEEETE (10 cm X 20 cm)
A (R RE-BERR B8 10 0 1), B IEMLR S
HIREIRAE, BJER2 19 M (Fr. 1~19), H
W OFr. 14 b8 AR Sephadex LH-20 43
CRE- — S Be-HEE 505 0 1) FIRAMEHI %)
FHETE, DL 50% FEEACHTBIFHBENL, AR E A
1.5 mL/min, RPHEKA 254 nm, 43 EEEHLEY)
4 (2mg, x=30min), Fr. 17 ZidrEiF:ERE (—
A E-BER 215 30 ¢ 10 & 1) HISOH 21 45 A
ik, PL 55% F K ORI ARGEL, AR 1.5
mL/min, #MEKH 254 nm, 5 EHEFULEY 3 (6
mg, {R=25min). 1 (5mg, =30 min). 2 (9 mg,
tr=35 min)o
3 HHEE

&P 1: FEHR, HR-ESI-MS 45 H#ED T
BT m/z317.115 1 [M+Na]™ (GHEAE C oH;505Na,
317.115 4, #EMIH 414 CioHi505, MBI A
11 UV(MeCN)Amax (log €): 193 (3.44) nm, 261 (3.06),
315 (3.17) nm: IRV (em™): 3 352, 3 183, 2 971,

max

2921,1630,1583,1510, 1446,1377,1233,1 169,

1062, 974, 826, 711; EAMERIZWAE Y EA mAIL
Pk R, AAMERZAEMTRES AR, (LED
1 /7 "H-NMR i (600 MHz, acetone-dg) 7] W, 2 A%t
R EIR R 7155 oy 7.57 (2H, d, J = 8.6 Hz,
H-2', 6), 6.90 (2H, d, J = 8.6 Hz, H-3', 5"), 7.22 (2H,
d, J=8.6 Hz, H-2", 6"), 6.77 (2H, d, J = 8.6 Hz, H-3",
5" 2 AN RAFEHEXE T 55 ou 7.58 (1H, d, J =
16.2 Hz, H-1), 6.71 (1H, d, J = 16.2 Hz, H-2), 6.13
(1H, dt, J = 15.8, 6.9 Hz, H-6), 6.38 (1H, d, J = 15.8
Hz, H-7); 2 MEFHRIES 64 2.82 (2H, dd, J = 7.8,
6.9 Hz, H-4), 2.49 (2H, m, H-5), W.# 1. “C-NMR
ERR T A5 RIR SR N AR S A, RN T
1 MRIRIEE S oc 1992 (R . &585aY
2R R R L, AL A 1 2 (RS
SR =4

NTHE—BHEEY 1 1858, 47T 2D
NMR 25 (& 2), @idba4 1 % 'H-"H CosY
HEHRA S S (B 2) DL HMBC i+ H-1 5 C-3.
C-1'. C-2",6'#12%, H-2',6'5 C-4'#1%, H-2. H-4.
H-5 5 C-3 #15%, H-7 5 C-1". C-2",6"#H13%<, H-2",6"
5 camok (B 2), Wififfie THaEy 1 8 1,7-
X (4-F2 I IE)-1E,6E-BF —I7-3- o

&M 2: AR A, ESI-MS m/z: 293 [M+H].
"H-NMR (600 MHz, acetone-dg) 0: 7.62 (1H, d, J =
15.8 Hz, H-1), 7.61 (2H, d, J = 8.7 Hz, H-2, 6'), 7.53
(1H, dd, J = 15.2, 10.7 Hz, H-5), 7.47 (2H, d, J = 8.6
Hz, H-2", 6"), 7.07 (1H, d, J = 15.8 Hz, H-2), 7.04
(1H, d, J=15.3 Hz, H-7), 6.97 (1H, dd, J = 15.3, 10.7
Hz, H-6), 6.91 (2H, d, J = 8.7 Hz, H-3', 5'), 6.87 (2H,
d, J = 8.6 Hz, H-3", 5"), 6.64 (1H, d, J = 15.2 Hz,
H-4); *C-NMR (150 MHz, acetone-ds) J: 188.7 (C-3),

F£1 AW 1 "TH-NMR & “C-NMR 3% (600/150 MHz, acetone-dg)
Table 1 'H-NMR and “C-NMR data for compound 1 (600/150 MHz, acetone-dp)

DA ou oc DA on oc
1 7.58 (1H, d, J=16.2 Hz) 142.9 2',6' 7.57 (2H, d, J=8.6 Hz) 131.1
2 6.71 (1H, d, J=16.2 Hz) 124.4 3,5 6.90 (2H, d, J=8.6 Hz) 116.7
3 — 199.2 4 — 160.6
4 2.82(2H,dd,J=17.8, 6.9 Hz) 40.8 1" — 130.3
5 2.49 (2H, m) 28.4 2", 6" 7.22 (2H, d, J=8.6 Hz) 128.0
6 6.13 (1H, dt,J=15.8, 6.9 Hz) 127.2 3", 5" 6.77 (2H, d, J= 8.6 Hz) 116.1
7 6.38 (1H, d, J=15.8 Hz) 130.9 4" — 157.4

I — 127.3
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Fig.2 'H-'H COSY and HMBC correlations of compound 1
160.6 (C-4"), 159.5 (C-4'), 143.9 (C-5), 142.9 (C-1),
142.0 (C-7), 131.2 (C-2', 6), 129.8 (C-2", 6"), 129.1
(C-4), 129.1 (C-1"), 127.7 (C-1"), 125.4 (C-6), 123.6
(C-2), 116.7 (C-3', 5"), 116.6 (C-3", 5"). LA IS
RGBSR A M, M A 2 N 1,7- (4-
FRILAHE)-1,4,6-PF =J-3-H

&Y 3. EEHAE, ESI-MS miz: 317 [M+
Na]. 'H-NMR (600 MHz, acetone-ds) J: 7.44 (2H, d,
J=28.5Hz, H-2', 6), 7.38 (1H, dd, J = 15.5, 10.8 Hz,
H-5), 7.07 (2H, d, J = 8.5 Hz, H-2", 6"), 7.01 (1H, d,
J = 15.3 Hz, H-7), 6.89 (I1H, dd, J = 15.3, 10.8 Hz,
H-6), 6.86 (2H, d, J = 8.5 Hz, H-3", 5"), 6.74 (2H, d,
J = 8.5 Hz, H-3', 5", 6.25 (1H, d, J = 15.5 Hz, H-4),
2.90~2.78 (4H, m, H-1, 2); “C-NMR (150 MHz,
acetone-dg) 0: 199.3 (C-3), 159.4 (C-4"), 156.4 (C-4"),
143.9 (C-5), 142.0 (C-7), 133.2 (C-1"), 130.1 (C-2',
6"), 129.8 (C-2", 6"), 129.3 (C-4), 129.0 (C-1"), 125.0
(C-6), 116.6 (C-3", 5"), 115.9 (C-3', 5'), 42.9 (C-2),
30.1 (C-1)o VA_EXHR 5 Sk 2 A — 50", s
ENEY) 3N 1,T-I (-2 FEIKIL)-4E,6 E-FF I -
3-Mi

& 4. FOWA, ESI-MS m/z: 397 [M+
Na]". '"H-NMR (600 MHz, acetone-ds) J: 7.04 (1H, d,
J=1.9 Hz, H-2'), 6.85 (1H, dd, J = 8.0, 1.9 Hz, H-6"),
6.85 (1H, d, J = 1.9 Hz, H-2"), 6.78 (1H, d, J = 8.0
Hz, H-5'), 6.71 (1H, d, J = 8.0 Hz, H-5"), 6.68 (1H,
dd, J = 8.0, 1.9 Hz, H-6"), 4.29 (1H, dd, J = 11.3, 2.2
Hz, H-1), 3.85 (3H, s, 3'-OMe), 3.76 (3H, s, 3"-OMe),
3.65 (1H, dt, J = 7.6, 6.1 Hz, H-6), 3.37 (1H, m, H-5),
2.87 (1H, dd, J = 13.5, 6.1 Hz, H-7a), 2.68 (1H, dd,
J = 13.5, 7.6 Hz, H-7b), 1.95~1.40 (6H, m, H-2~
4); C-NMR (150 MHz, acetone-ds) 5: 148.1 (C-3"),
148.0 (C-3"), 146.5 (C-4"), 145.7 (C-4"), 136.3 (C-1"),
131.7 (C-1"), 122.7 (C-6"), 119.3 (C-6"), 115.4 (C-5"),
115.3 (C-5'), 113.9 (C-2"), 110.5 (C-2"), 80.4 (C-1),
80.3 (C-5), 75.8 (C-6), 56.3 (3'-OMe), 56.1 (3"-OMe),
39.9 (C-7), 34.8 (C-2), 27.4 (C-3), 24.5 (C-4). L E¥%

o 5k E A -, WA 4 N
(1R,5S8,6S)-1,5- 48 -6- 2 3L -1,7- W (3-H A 2 -4-F2
FEARIL)-PEkc .
4 YHAEEEIEIFIE

KA MTT M, DU RN XTI, 05
SrEARIN 4 MEHRBNEYN MDA-MB-231
YA HGC-27 20 RS0 B 3 S bl s o L
XU K MDA-MB-231/HGC-27 488, L 5 000
LT 96 FLEAMLIG IR b, FrAn BRI EE fS
AR FRMB NS 1%RA MG, 4
A BN S 1%06 40 037 55 75 3670 B &Ik
FE A 50, 25, 12.5. 6.25. 3.12. 1.56 umol/L [{1Z4
W, 137 C. 5% CO, MUFIRSE 24 N5 E 48 h,
FFFLINN 20 uL &R E N 5 mg/mL [ MTT #74,
BEEFE 4 h, WP REW, BRI\ RN
(DMSO) 150 uL, #%#% 10 min, {EEEHRY 490 nm 4k
MEJFUBOCRE () 1, HHER %,

TR = (A4 wo—A w2)/A 0

SIS L R EOR, P2 RIS HGC-27 4if
F1 MDA-MB-231 41 S ¥ -2 B (ICso) H 5
BN (24.75+3.16), (4.12+0.25) nmol/L, L&Y
1~3 H5%F HGC-27 41 g 28 B HE AN [ 2 i 8 g 47 1
YEFH, 1Cso 239N (34.0643.53). (5.8041.92).
(16.54£3.79) umol/L, &%) 2 % MDA-MB-231
Mt — AR TER, 1Cs A (16.59+1.70)
pmol/L. (EFFER ML, BRI s 40 M 5 v 1tk
PIALA YR N IE S A (e R, R IR T
IR T HOE N IE# T L-02 4Hf i 4m i SRE T, 45
FER, AW EWHEFEER, mis 2 M
3 FMEAEH S, 1Cs 40414 (10.44£0.35) pmol/L
1 (28.4741.66) pmol/L.
5 g

ARSI B AT T EFRAR I 22 58 Z o S At
BEEPE, MR R (R RN SR A i 2
TIEG B8 B FL s B o M %0 4 DN EE R KA
a1, KAk a 1 k&Y. BfERH MTT
ETRE T B TS &Y% MDA-MB-231 41ff.
HGC-27 20N L-02 40 A s 5 () il s 12, 2553
AL &40 1~3 X HGC-27 41 fu a5 15 B A5 — 5 FA 40
HIER, HAib a2 e s, HALEY 2 X
MDA-MB-231 4l g3 58t A — e fsER, H
&, GELEY 1~3 % L-02 i 4n i St 45
KE, WA 2 F0 3 X5 IEH 4 A A 240 B 35 o
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