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[ Abstract | Objective: To study the synthesis and in wvitro anti-cancer activity of new curcumin
derivatives. Method: Three new curcumin derivatives were synthesized using anti-tumor ingredients of
Shiquandabu Wan as starting materials. Our idea was enlightened by the ‘ combination principle’ in drug
discovery. The curcumin derivatives anti-tumor activities were evaluated on the HT-29 |, Bel-7402, HepG2 and Hela
human cancer cell lines and their toxicities were evaluated on MDCK ( madin-darby canine kidney cell lines).
Result; Compound 4 and CU-T displayed more antiproliferative activities on these cancer cells than their starting
materials ; IC,, values were similar to DDP’s, while curcumin derivatives showed much lower toxicity on MDCK cell
than DDP. Conclusion: It is feasible to discover high-effect and low-toxicity lead compounds from classic formulas
via combination principle.
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1.1 {¥ 2% BDS200 7Y 3] B & 3% B (R 4% Ok 2%

OPTEC /A &) ) . E103G % fi# ] & 1% %% ( Classica 2%
Al) (CIT B T AE & (J g K I s b TR A
Al ) (X-5 B U A RE A (A 5 FR T A AR A BR A
7l) ;"H-NMR Fi1"” C-NMR (i AM-500 75 % i & 4% 1%
(Hit+: Bruker 22 ®]) Wl %€ , CDCL, S % 5, TMS Sy 4
Fr; HP1100 % LC/MSD Jifi i 1% ( 35 [H Agilent 2%
Al) 5 IR 35 R H] Nicolet is10 BUZT AP 1% 40 %2 , KBr
JE R 5 i Ik T i (VL2 06 1) i HC AR DR ASC A2 il 3
A B/ F]) |, Biotek EIx800 % b A ( 38 11 1 1 7%
ABRZE) 96 fLAR ( Corning 23 7)) 55 .
1.2 it 5 % # & (curcumin, CU) ., JI| & B
(tetramethylpyrazine , TMP, B 5% 3% B 5 245 B} £ A B
INTE]) R BR (cinnamic acid, CA, B 4 sl &
L2 ) L E (I 022060, cisplatin, DDP, 55 4 1 25
AR R ,H37021358 ) 0. 9% = A A B Eh Kk (db
XS 25 ) s MTT (DY HY 3 {8 Z&( 88 5, Serva A ] ) 5
RPMI-1640 ( Gibeo-BRL /A ) ; Ji4 2F 1fiL 3% ( FBS) ( I
EHAAE)HER MBS R REAM, WY
M (DMSO, Invitrogen 2\ @] ) ; {4 4 5 3% HT-29 (A 45
A0 ) (Bel-7402 ( A FFEE 40 L) \HepG2 ( AT
A ) Hela (N B 2148 40 i) . MDCK ( R B | B2 4
J ) b B 2 B2 e b s A R A e R A
2 FHiE
2.1 e uE AR R TR I 22 BT SR B TR TR A4 5
2.1.1 JI|ZHEmaH 4% FREL10.000 g (73.529
mmol ) JI| 2 B2 1R B T 100 mL (208Kt 4% 11. 618
g (73.529 mmol) E4R R ER, 20 3 #LIN A ,37 CHhiis,
WG4 24 ho A FORIR AW, Ve A, ok, BT
36% WERRR TV pH 1 ~2 KI5 I SR CTRZE I 3 IR,
Wtk TR LT JZ IF FJC /K B R 40 1 48, 9l [l Wi i
I, B A AL A B A1 SRR 6. 101 g, R
50.0% , 455 162.0 ~163.0 °C ,MS(ESI) m/z 167.0
[OM +1) "1 (E2).
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o)
I N\I a: KMnOy, 37 °C, 24 h, 60% I NﬁOH
N N7
1 2

B2 JISHEBEER

2.1.2 REFNIEZ RN (4) 5 FRIK0. 359
g (2.16 mmol) JI| = B 2 . 0.413 g (2.16 mmol)
EDCI 1 0. 026 g (0.216 mmol) DMAP F 100 mL
JEREH A, A 25 mL JoK @ ke, B 13 HE L by
SRIF A 0.795 ¢ (2. 16 mmol) Z2E K, H L 12
h, TLC 5 I Jsz 37 2 BE 1 J5URE BE AT 2R J5 45 1k J
W, B R AR A 3.3 g ECHERE  BUR 28T, gk
JEAE A7 b - R (S: 1) BRI, PN R B A A L 45 B4
B ACE 2), R AR 0.44 g (& 3), "R
30. 7% , 4% 5 185.7 ~186.7 °C

"H-NMR (CDCIl,, 500 MHz) §: 3.92 (s, 6H,
H-18, 18" ), 15.89 (s, 1H, H-17), 5.91 (s, 1H,
H-17), 6.63 (d, J=16.0 Hz, 2H, H-15, 15°),
7.68 (d, J =16.0 Hz, 2H, H-14, 14°), 7.20 ~
7.26 (m, 6H, H-10, 12, 13, 107, 127, 13°);
pyrazine ring: 2. 87 (s, 6H, CH,-6, 6’ ), 2.66 (s,
6H, CH,-5, 5’), 2.65 (s, 6H, CH,-3, 3”) " C-
NMR( CDCL,, 125 MHz) &: 138.3 [C (8, 8°) ],
151.4 [C(9,9°)], 111.5 [C(10, 10" )], 134.2
[C(11, 11°)], 124.4 [C(12, 12°)], 121.1 [C
(13, 137)], 141.5 [C(14, 14°) ], 123.5 [C(15,
15°)],183.1 [C(16,16°)], 101.9 C(17), 56.0
[C(18, 18 ) ]; Pyrazine ring: 163.7 [C(7,7)],
140.0 [C(2,27)], 149.7 [C(3,3")], 155.3 [C
(5,5’)], 152.5 [C(6, 6’ )], 22.8 (6, 6’-
CH,), 22.3 (5,5’ -CH,), 21.7 (3, 3’ -CH,) ,

IRV (em ™) : 3 454.57,2937.23, 1 752.71,
1 628. 77#11 159. 00,
2.1.3 FERBEE(6) E  FREL0.639 g (4.32
mmol) FEFERIET 0.514 ¢ (4.32 mmol) .1
W M AR 2 b 5 Ik RO 9 R 4 L 45 2 E
EE k615 4) .,
2.1.4  EEHRHEPIRME(7) KA PREC0.359 ¢
(2.16 mmol) LS .0.795 g (2.16 mmol) ZE
2.0.218 g (2. 16 mmol) = Z ¥ T 25 mL Jo/K —
A rh RS FE 12 b, ] TLC K I B R 2, iy
A B O N A = & | o AR - A 7 I N R
RERCHERE WU Z8 T, A - 50 1SRG, 73 A 8 45
e, B G T, IR B AR 115 g (& 5), %
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:‘/\)‘\/U\/\‘: ~. CH)ClL, EDCI, DMAP,r.t., 12h, 31%
HO
A

2. TMP-COOH; 3. CU; 4.1,7-bis(4-(3,5,6-trimethylpyrazin) -2-carboxylate ester) -1 ,6-heptadiene-3,5-dione
B3 HaWIman

o 0 164.8 [C(1,1°)],123.5[C(2,2")], 141.4 [C
@/\)kOH _SOCh 105,20, 50% WCI (3,3°)], 134.1 [C(4,4°)], 128.4 [C(5, 9,
5°,9°)],129.0 [C(6,8, 6,8 )], 130.8 [C

5 6 (7, 7°) 715 IRO™ (em ™' ). 3447.99, 2919.20,

1729.02, 1 634. 75711 135.02,
2.2 FEE R S AT A 6 g A0 M A 5 e A X

Eld4 EEBESSHREE

84. 7% , ¥ 15 205.5 ~206.4 °C

"H-NMR (CDCI,, 500 MHz) &: 3.92 (s, 6H
H-20, 20’ ), 15.90 (s, 1H, H-19), 5.91 (s, IH
H-19), 6.62 (d, J =15.0 Hz, 2H, H-17, 17’),
7.67 (d, J=15.0 Hz, 2H, H-16, 16’ ), 6.70 (d,
J=15.0 Hz, 2H, H-2,2"),7.92 (d, J=15.0 Hz,
2H, H3,3’),7.17~7.69 (m, 6H, H-5,6, 7,8,
9,12, 14,15,5,6°,7°,8°,9°, 12", 14",
15’),"” C-NMR (CDCl,, 125 MHz) §: 151.6 [ C
(10, 10°) 7, 147.1 [C(11, 11°) ], 111.5 [C(12,
12°)], 134.0 [C (13, 13°)], 124.3 [C (14,
14°)], 116.7 [C (15, 15°)], 140.1 [C (16,
16>)], 121.2 [C (17, 17°)], 183.1 [ C (18,
18°)], 101.9 [C(19)], 56.0 [ C (20, 20°)].
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IEH A0 MDCK g3t MTT ik - 2 B SR T
T AR B B K AR, 0. 25% T Ak e
WCHT 8 B 240 BB, TR 4 M 2% Bl 2 x 10°4~/mLL,
BAL 100 wL $E80 T 96 fLAR H, 4 B 20 i 1k 5 W
FH DMSO ¥ g 1 x 10* wmol - L™ il 45 45 & , 75 FH 37
fief C T ) 355 % R 2 U R R S I A 1 44
L ELINAAL S PR 100 WL, &K S A
WREGON B — W AT 3 AL, X BRZH i AR R R
(% 0.15% DMSO) H5 52U, B ALLARTL 200 L, ¥
96 FLIEFME T 37 °C,5% CO, il FI i 15 3246 o
Figt 72 h 5 B A K S BC S ) B 2R S g
L' MTT % 20 pnl,37 C F4k&edE3% 4 h )5, R 2=
X, &fLmA 100 wL DMSO ¥ ff# formazan {j{
VE, B MR G Ay R S min . AE

oL CH,Cl,, triethylamine, r.t., 12 h, 85%

0
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3. CU; 6. cinnamoyl chloride; 7. [2E, 2’ E)-((1E, 6E) -3, 5-dioxohepta-1, 6-diene-1, 7-diyl ]

bis(2-methoxy-4, 1-phenylene) bis(3-phenylacrylate)
Bs HaWTHam

- 115 -



520 5 7 )
2014 4E 4 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol.20,No.7
Apr. ,2014

BIOTEK EIx800 7Y fiff A7 1% Il %& 490 nm Ab () W St
BE(A) o $2 T 500 A5 s i i A= B 3 i % B
DL 245 W v J3E X5F e 98 4 e A i 0 o 53R 4 P A 381 e 2 il
o MR L 11U T FE SR % 24 W 1) 2 B o e B
(ICs)) o EHKHEE 3 K,
i35 0 A A R = (1 = Ay /A ) x 100%
3 #R
5T FAT A WX i AN v B A B0 ) 9 1 % DE R
AN FE P MTT 25 58 201 . &0 %5 4 Fh b s 40 i
R, AL A CU-T F 7 34 ELAT B4 09 300 1 i 20 i 1
FEIE P, D IC, S AAAH 24, B I 5% 1 R A A kR
(TMP,CA,CU) , X} fifr J53 40 g 310 1 /5 B A 7 2 1K
PR . BEE 25 W vk B G G, b R A0 B A IS R
A, (B 8 WO T MR AL w R MAEYIERT
Jes 1 B M 5 TP UKL L A M B4 22, B 0 AN i VR R BT
121 A
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08 +
0.6
04
0.2
0 tEy
-0.2

12 .

1l
08 |
0.6 |
04 |
0.2

0
02
04

T, 20 0 s b 5 B AR Ab , HoAb fb & 90 5 1E W
MDCK 40 il & & BB PE s b, &5 SR & 1 fnfE 6,

R1 EZEZTEVRENGSSEHOHRMEEYE

wmol - L ™!
1Cs,

L&

HepG2  Bel-7402 HT-29 Hela MDCK
TMP, CA >20 >20 >20 >20 >80
CU-T 4.815 6. 769 3.785 3.147 >80
4 >20 >20 >20 >20 >80
7 3.449 9. 684 8.073 4.027 >80
CU 10. 390 18.700 15. 960 4.635 >80
DDP 4.565 5.914 5.278 5.472 14.700

1 1C5 T4k 4 : Graphpad Prism 5.0,

BCU-T
a7
aocu

2.5 5 10 20 40 80
C/pmol.L"

Ao AN [ JEE ) 22 38 R AT AE WIS HepG2 4 A 38 (72 h) 5 B R[] VR 2 110 28 B 3% B HLATT A2 W % Bel-7402 40 i il 3 (72 h) 5
Co ARl S 2 B3R R AT AR %) HT-29 ARG M 1 A (72 h) 5D A [) ik B8 22 3 3R BCHL AT AR W %) Hela 20 LA 40 ) < (72 h)
6 FEREZHZREMEYI 4 MEBAREBIIHBR (v £5)

4 itig

F R N AT AP IEF RS IR 4 it MDCK
JLT- M, 4 % MDCK 20 M 32 3R 1 %5 o 14 55
P, X 5 PR AR 32 AR B RE M RGE AH W
AU R OR 32 R Ak A W X 9 A0 I ) B R
BF AN 7= A B, S — 20 i MR 9 S A o AR L
THAE . BN, LAY 4 A CU-T /Bt g 15 1k 2 AR
—H RN E RS ZE RN TCIE RIS B2
Tk f P T B W 3 1Y v BUm ROR , MR I 2 R AT
YR SR BT R A TR

M, 1 2 SCHRHE 22 8 R AN A R AR B
SO ORI PR BF 9 2 A E A R R AR
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