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Abstract: The aim was to obtain lead compounds with anticancer activity by O-methylation of stilbene pheolic
deriatives extracted from leaves of Cajanus cajan. Four derivatives, such as longistylin C, cajanonic acid A,
cajanotone and cajaninstilbene acid, were treated with iodomethane and potassium carbohydrate under mild
condition. The products were purified through silica gel column chromatography and their structures were
identified by spectroscopic analysis as 2-isoprenyl-3,5-dimethoxy-stilbene (1), O-methyl-cajanonic acid A (2),
5-O-methyl cajanotone (3) and 3-O-methyl cajaninstilbene acid (4), respectively. Among them, compound 3 was a
new compound. Effects of 1-4 and their reactants, together with resveratrol, 4'-O-methyl resveratrol and
3,4',5-O-trimethyl resveratrol using as positive controls, on the proliferation of the cell lines of human breast
cancer (MDA-MB-231), cervical cancer (HeLa), liver cancer (HepG2), colon cancer (SW480), and non-small cell
lung cancer (A549, NCI-H460 and NCI-H1299) were determined by CCK-8 assay. The results showed that
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longistilin C distinctly inhibited the proliferation of all the seven cell lines, with the half inhibitory concentrations
(ICs0) to MDA-MB-231, Hela, HepG2, and SW480 at 14.4, 16.1, 19.6, and 17.4 umol L (strong suppresion),
with ICso values of 25.7—-29.6 umol L to other three cell lines of non-small cell lung cancer; cajaninstilbene acid
had a weak inhibition to HepG2, A549, NCI-H460, NCI-H1299 and MDA-MB-231 cells with ICso as 44.9—
78.3 umol L %; tri-O-methylated resveratrol showed significantly cytotoxity against MDA-MB-231, HeLa, SW480
and HepG2 cells with 1Cso of 16.1-17.4 umol L; O-methylated stilbenes 1-4 did not exhibited obvious

cytotoxicity in the cell lines aboved.
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Fig. 1 Structures of methoxylated products 1-4

B G EAER A (93 mg, 0.26 mmol)i& T Z (5 mL),
7JD)\%7J<E?}“ZE§’%$(1ZO mg, 0.87 mmol), ZEMEi# A 20 ul
T 5E(46 mg, 0.32 mmol), JEELAb P AR Stk &
Yy 1A, RERAEENTRBIAE N IE Cibt- L8R 2.0
(20 : 1~10 : 1), f4L 542 (35.6 mg, K 1), i 36.8%.
L Cajanotone (40 mg, 0.13 mmol)¥& T Z & (5 mL),
HIINTE /K BREREH (60 mg, 0.44 mmol), 2215 A 10 ul
M523 mg, 0.16 mmol), JESAb B Sk &L &
Y1 B E, AR E TR B N IE - PR LB
(20 : 1~10 : 1), L5403 (14.3 mg, K 1), K 34.2%.
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Git%se

&L AFK, ESI-MS m/z: 308.9 [M +
H]*. *H NMR (400 MHz, CDCls): § 7.55 (2H, d, J =
7.6 Hz, H-2', H-6'), 7.42 (2H, m, H-3', H-5"), 7.41 (1H,
m, H-4"), 7.30 (2H, d, J = 12 Hz, H-7, H-8), 6.79 (1H, d,
J=2.4Hz, H-4), 6.46 (1H, d, J = 2 Hz, H-6), 5.16 (1H, t,
J = 6.4 Hz, H-2"), 3.95 (3H, s, 3-OCHj3), 3.88 (3H, s,
5-OCHs), 3.48 (2H, d, J = 9.2 Hz, H-1”), 1.84 (3H, s,
H-4"), 1.71 (3H, s, H-5"); 3C NMR (100 MHz, CDCl):
81585 (C, C-3),158.3 (C, C-5), 1375 (C, C-1, C-1"), 130.9
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(CH, C-3"), 130.3 (CH, C-7), 128.6 (CH, C-3’, C-5'),
127.6 (CH, C-4"), 126.8 (CH, C-8), 126.5 (CH, C-2,
C-6'), 123.4 (CH, C-2", 121.1 (C, C-2), 101.4 (CH, C-4),
98.1 (CH, C-6), 55.6 (CHs, 3-OCHs), 55.3 (CHs, 5-
OCHs), 25.9 (CHa, C-4"), 24.4 (CHz, C-1"), 17.9 (CHs,
C-5"). LB 5-O-methyl-longistilin C —3k41,
wEY 2 HER A, ESI-MS m/z: (neg.)
367.1 [M - H]". 'H NMR (400 MHz, CDCl3): 6 11.59
(1H, s, H-COOH), 8.06 (2H, s, J = 7.6 Hz, H-2', H-6'),
7.61 (1H, t, J = 7.2 Hz, H-4"), 7.52 (2H, t, J = 7.6 Hz,
H-3', H-5"), 6.46 (1H, s, H-3), 4.95 (1H, t, J = 7.2 Hz,
H-7), 3.85 (3H, s, 4-OCH3), 3.48 (3H, s, 2-OCHa),
3.27 (2H, d, J = 6 Hz, H-1"), 1.61 (3H, s, H-4"), 1.59
(3H, s, H-5"); 3C NMR (100 MHz, CDCls): & 197.1
(C, C-8), 171.2 (C, 1-COOH), 163.6 (C, C-4), 1625 (C,
C-2), 137.0 (C, C-1"), 136.7 (C, C-6), 133.0 (C, C-4'),
131.6 (C, C-3"), 128.7 (CH, C-3’, C-5"), 123.1 (C, C-5),
122.7 (CH, C-2"), 105.2 (C, C-1), 98.6 (CH, C-3), 55.7
(CHs, 4-OCHs), 51.9 (CHs, 2-OCHa), 41.6 (CH., C-7),
25.6 (CHs, C-5"), 24.9 (CHa, C-1"), 17.8 (CHs, C-4"), L
#¥E 5 5-0O-methyl-cajanonic acid A ft—#l19),
wEY 3 HEk A, ESI-MS miz: (pos.)
347.0 [M + NaJ*. 'H NMR (400 MHz, CDCls): 6 8.01
(2H, d, J = 7.6 Hz, H-2", H-6'), 7.57 (1, t, J = 7.2 Hz,

% 1 Cajanotone 51k &) 3 HIRZRER R (7774 CDCly)
Table 1 NMR data of cajanotone and compound 3 (in CDCl3)

H-4'), 7.46 (2H, t, J = 7.2 Hz, H-3', H-5"), 6.41 (1H, d,
J = 2 Hz, H-6), 5.00 (1H, t, J = 6.4 Hz, H-2"), 4.26
(2H, s, H-7), 3.78 (3H, s, 3-OCHs), 3.74 (3H, s, 5-
OCHs), 3.26 (2H, d, J = 6.4 Hz, H-1"), 1.59 (3H, s, H-
4"), 1.51 (3H, s, H-5"); 3C NMR (100 MHz, CDCls):
0 197.8 (C, C-8), 158.4 (C, C-3, C-5), 136.7 (C, C-1"),
134.9 (C, C-1), 133.1 (CH, C-4"), 131.2 (C, C-3"),
128.6 (CH, C-2', C-6"), 123.2 (CH, C-2"), 121.1 (C,
C-2), 106.6 (CH, C-4), 97.5 (CH, C-6), 55.6 (CHs, 3-
OCHj), 55.2 (CHs, 5-OCHs), 43.2 (CHa, C-7), 25.6 (CHs,
C-5"),24.8 (CHy, C-1"), 17.8 (CHs, C-4"). Ik, 1h&
Y 3 (45 R 2 N 5-O-methyl-cajanotone (% 1, K
2)lel,

2 A 3 FEM HMBC(—" )%
Fig. 2 Key HMBC (.~ ™) correlations of compound 3

C/H Cajanotone 31 3

On (J in Hz) dc On (Jin Hz) dc,type HMBC (H—*C)
1 135.1 134.9,C
2 121.0 121.2,C
3 158.7 158.4,C
4 6.34 (d, 2.2 Hz) 98.1 6.41 (d, 2 Hz) 975, CH c3
5 154.5 158.4,C
6 6.19 (d, 2.2 Hz) 109.0 6.27 (d, 2 Hz) 106.6, CH Cc57
7 421 (s) 428 4.26 (s) 432, CH, C-1,2,8
8 198.1 197.8,C
1 136.7 136.7,C
2,6 7.96 (d, 7.5 Hz) 128.4 8.00 (d, 7.6 Hz) 128.3, CH Cc-8,4'
3,5 7.44 (t, 7.5 Hz) 128.6 7.46 (t, 8 Hz) 128.6, CH c1
4 7.56 (t, 7.5 Hz) 133.2 7.57 (t, 7.6 Hz) 133.1, CH c-2'6'
1 3.24 (d, 6.5 Hz2) 24.8 3.26 (d, 6.4 Hz) 24.8, CH; C-1,2,3,2"
2" 5.00 (t, 6.5 Hz) 123.2 5.00 (t, 6.4 Hz) 123.1, CH
3" 131.2 131.2,C
4" 1.59 (s) 17.8 1.59 (s) 17.8, CH, c-2"3"
5" 1.59 (s) 25.6 1.59 (s) 25.6, CHs c-2"3"
3-OCH; 3.76 (s) 56.6 3.80 (s) 55.6, CHs c3
5-OCHs 3.78 (s) 55.2, CHs c5
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[M - H] . *H NMR (400 MHz, CDCl3): 6 11.74 (1H, s,
COOH), 7.75 (1H, d, J = 16 Hz, H-8), 7.53 (2H, t, J =
7.6 Hz, H-2', H-6'), 7.39 (2H, t, J = 7.6 Hz, H-3', H-5"),
6.81 (1H, d, J = 16 Hz, H-7), 6.62 (1H, s, H-5), 5.23 (1H,
t, H-2"), 3.94 (3H, s, 4-OCHs), 3.93 (3H, s, 2-OCHy),
340 (2H, d, J = 8 Hz, H-1"), 1.81 (3H, s, H-4"), 1.69
(3H, s, H-5"); 3C NMR (100 MHz, CDCl3): 6 171.9 (C,
1-COOH), 161.4 (C, C-4), 1613 (C, C-2), 140.3 (C, C-
6), 1374 (C, C-1"), 131.9 (C, C- 3", 130.6 (CH, C-8), 128.7
(CH, C-3', C-5), 127.7 (CH, C-7), 1265 (CH, C-2', C-6),
122.0 (CH, C-2", 116.6 (C, C-3), 104.4 (C, C-1), 102.8
(CH, C-5), 55.6 (CHs, 4-OCHs), 52.3 (CHs, 2-OCH),
25.8 (CHs, C-4"), 22.1 (CHz, C-1"), 17.8 (CHs, C-5"). LA
¥ 5 5-O- methyl-cajaninstilbene acid f)— %7,

1.6 AN PUIP R G R 5T

FE % HeLa. SWA480. HepG2. A549. NCI-
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FLIIA 10 uL CCK-8, HE T HEMME 1.5 ho H
MR FEMR, T 450 nm R FLIRIE A, B
i ] TR 24T i 38 5 PO H0 1) 226 (%) = 100 (A s — A 25m) |
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BATVRI AW G RIR IR LIRHEBA R EZ C
AR AL Cajanotone FIURG RAEANERL, DLt
e 9 FR R AL S SRR, JEAT LR L, 1931 T
2-F IR F-35- AR KL (1) WEER
A-O-FIfif (2). 5-O-methyl cajanotone (3)#1 3-O-H
BERGE 4). HPhEy 3 EHEd. Zhang 55
i, Cajanotone FIAC & 2%} fifide A549 ZH ALY 1Cso
3918 5.9 A1 4.4 umol LY, XtHE HepG2 4 AL i)
ICso A 12.2~17.9 umol LY; ART. 2 C XX JURH IR
2 P 52 Y 2 2 M B3 S PE(1ICs0 M 3.5~6.0 emol L1) 16T,
KRG C I H A AT AN i HepG2 41 1Cso
4 3.7 umol L2141, = FHAJE (1 22 B2 MDA-MB-
231, Hela. SW480 Al HepG2 4H ity .4 ¢ 5 4 Ay 25
YEFH, 1Cs0 %35 3.0. 9.2 14.5 F113.0 umol L1,
= RS AR RSN TR R R, 4 H A
OB ER ., AREFERTS. AR 201, #
S IR CIRER T, REER C X7 MR 4
PR35 5 3E 00 40 B 3G B 4 0 4E FH (1Cs0 9 14.4~
29.6 umol L'Y), A E X Hela Al SW480 4hHL
AR5 N AR A S5 P 4 MBS 14 (1Cs0 v 44.9~
78.3 umol LY), (HHEEL 1) 1~4 %I 21K 7 Fifitye
41 R 14 O BH S 40 B B34 FH (1Cs0> 100 mol L1) 03X
4 i EEAT AP H AR H RN B S = A
AR EABRZEN. GIRIE, 34,5404 HH
TR BRI N E S Hela 4. ARSI IR

Table 2 Effects of compounds 1-4 on the proliferation of human tumor cell lines (ICso, umol L)

k&%) Compound MDA-MB-231 HelLa HepG2 SW480 A549 NCI-H460  NCI-H1299
1 Resveratrol 16.4+7.4 >100 >100 88.1+8.6 >100 78.8+24 62.445.2
2 4'-OMe-resveratrol 28.54+4.6 73.0+10.3 39.6+7.2 >100 >100 85.447.0 64.94+4.6
3 Tri-OMe-resveratrol 3.0+08 92454 145433 13.0%+74 446465 46.0+1.5 45.645.0
4 Longistylin C 14.447.2 16.14+2.5 19.6433 174470 296448 274443 25.7+1.1
5 5-MeO-longistilin C >100 >100 >100 >100 >100 >100 >100
6 Cajanonic acid A >100 >100 >100 >100 >100 >100 >100
7 5-MeO-cajanonic acid A >100 >100 >100 >100 >100 >100 >100
8 Cajanotone >100 >100 >100 >100 >100 >100 >100
9 5-MeO-cajanotone >100 >100 >100 >100 >100 >100 >100
10 Cajaninstilbene Acid 55.04+2.3 >100 67.248.6 >100 783430 44997 46.2+3.9
11 5-MeO-cajaninstilbene acid >100 >100 >100 >100 >100 >100 >100
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