¢ $# Chinese Traditional and Herbal Drugs 38 46 % 285 9 #i 201545 H - 1287 -

FHBEAXKTHR

FEEE V2 B4 N2 Faom b B EMR D ek, s LY
1. VEBRZGRI AR 252208, BE S TR S 29t ST E A s =, 109 Wk
2. IWFHARI R R 252205, 15 PP 110016

110016

W E:. BW WAEHEHNM Tinospora sagittata FIHAR T F AR E B LIRS TR G . A% SRR, ODS.
Sephadex LH-20 A1 (41555 T Be 7 B alidk,, AL BRALME BRI BOE £l S e (G485 M o 730K G HIEHE R VAR MTT 20018
BARAGG Y% HL-60 F1 MCF-7 4B E e . 88R AWEFIYRE) QB2 B b 7 84530 9 MU GH, 73 % E N
WA E ST (). PUEZRE (2). 250 (3). YT (4). neoechinulin A (5). echinuline (6). N-J X5 2 & i ot 14
(T JRWENE (8). = MEEMERE: (9. it EWS. 6. 8. 9 WEIRNHFFMERYH Y E/2. (bW 1. 3~5.
7 %t HL-60 40 i 5t 75 99 FRHU e e AE ]

EEER: HAME; AW Z9AREE; ELEYT; neoechinulin A; echinulines N-J xR 2 Fi% 19k

PESES: R284.1 XERFRERD: A XEHS: 0253 -2670(2015)09 - 1287 - 05

DOI: 10.7501/5.1ssn.0253-2670.2015.09.006

Nitrogeous chemical constituents from 7inosporae Radix

SUN Ya-tingl’ 2, WANG Ao-li" 2, LI Da-hongl’ 2, LI Zhan-lin" 2, LIU Xiao-qiuz, HUA Hui-mingl’ 2

1. Key Laboratory of Structure-Based Drug Design & Discovery, Ministry of Education, School of Tractional Chinese Materia
Medica, Shenyang Pharmaceutical University, Shenyang 110016, China

2. School of Traditional Chinese Materia Meidca, Shenyang Pharmaceutical University, Shenyang 110016, China

Abstract: Objective To investigate the chemical constituents from 7Zinosporae Radix (the roots of Tinospora sagittata) and their
antiproliferative effects in cancer cells. Methods The compounds were isolated and purified by means of silica gel, ODS, and
Sephadex LH-20 column chromatography. The structures were identified on the basis of physicochemical properties and spectroscopic
analysis. The antiproliferative effects in HL-60 and MCF-7 cells were tested by Trypan blue and MTT methods, respectively. Results
Nine compounds were isolated and their structures were identified as tetrahydropalmatine (1), tetrahydrojatrorrhizine (2), jatrorrhizine
(3), palmatine (4), neoechinulin A (5), echinuline (6), N-trans-feruloyltyramine (7), uracil (8), and triethylamine hydroiodide (9).
Conclusion Among them, compounds 5, 6, 8 and 9 are isolated from the plants of Tinospora Miers for the first time. Compounds
1, 3—S5 and 7 show the moderate antiproliferative effects in HL-60 cells.
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Fig.1 Structures of compounds 1—9
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AW 1 CEEIRE S CRED, LB
N PHPE. 24P F 254 nm R EEEHE. "H-NMR (300
MHz, CDCl;) J: 6.88 (1H, d, J = 8.4 Hz, H-12), 6.78
(1H, d, J = 8.4 Hz, H-11), 6.73 (1H, s, H-1), 6.62 (1H,
s, H-4), 424 (1H, d, J = 15.5 Hz, H-8), 3.89 (3H, s,
9-OCH3), 3.87 (3H, s, 10-OCHj), 3.85 (6H, s, 2,
3-OCHj3), 3.56 (1H, m, H-14), 3.50 (1H, d, J = 15.5
Hz, H-8), 3.27 (1H, dd, J = 16.0, 3.6 Hz, H-13), 3.19
(1H, m, H-6), 3.10 (1H, m, H-5), 2.83 (1H, dd, J =
16.0, 11.5 Hz, H-13), 2.64 (1H, m, H-5), 2.61 (1H, m,
H-6); “C-NMR (75 MHz, CDCls) 6: 150.6 (C-9),
145.4 (C-10), 144.8 (C-2/3), 144.7 (C-2/3), 130.0
(C-14a), 129.0 (C-12a), 128.0 (C-8a), 127.1 (C-4a),
124.2 (C-12), 111.6 (C-4), 111.2 (C-11), 108.9 (C-1),
60.5 (9-OCHs), 59.6 (C-14), 56.4 (3-OCHj;), 56.3
(2-OCHs), 56.1 (10-OCHs), 54.3 (C-8), 51.8 (C-6), 36.6
(C-13), 29.4 (C-5). L ¥t scikaiis 8,
YE A1 A ESYT .

Y 2. CEEPIRE S CRED, ML
N EPHPE. 2840 254 nm R 2EER. "H-NMR (300
MHz, CDCl;) d: 6.88 (1H, d, J = 8.4 Hz, H-12), 6.78
(1H, d, J = 8.4 Hz, H-11), 6.71 (1H, s, H-1), 6.68 (1H,
s, H-4), 424 (1H, d, J = 15.5 Hz, H-8), 3.89 (3H, s,
9-OCH3), 3.85 (6H, s, 2, 10-OCH3), 3.54 (1H, m,
H-14), 3.53 (1H, d, J = 15.5 Hz, H-8), 3.26 (1H, dd,
J=15.9, 3.4 Hz, H-13), 3.16 (1H, m, H-6), 3.10 (1H,
m, H-5), 2.84 (1H, dd, J = 15.9, 11.5 Hz, H-13), 2.64
(1H, m, H-5), 2.61 (1H, m, H-6). LA % 5 SCikik
S, S EA S 2 DU 2R

e 3. R st (FEE, 44 254 nm
N ERBEEORTBE, 365 nm N RO, MR
SN LB . "TH-NMR (300 MHz, DMSO-dg) 6: 10.03
(1H, s, 3-OH), 9.85 (1H, s, H-8), 8.96 (1H, s, H-13),
8.20 (1H, d, J = 9.0 Hz, H-11), 8.00 (1H, d, J = 9.0
Hz, H-12), 7.69 (1H, s, H-1), 6.85 (1H, s, H-4), 4.91
(2H, t, J = 6.1 Hz, H-6), 4.10 (3H, s, 9-OCHs), 4.07
(3H, s, 10-OCHs), 3.94 (3H, s, 2-OCHjy), 3.15 (2H, t,
J = 6.1 Hz, H-5); "*C-NMR (75 MHz, DMSO-d) 6:
150.2 (C-2, 3), 148.0 (C-9), 145.3 (C-8), 143.7 (C-10),
138.3 (C-4a), 133.3 (C-8a), 128.9 (C-12), 126.9
(C-11), 123.4 (C-12a), 121.0 (C-14), 119.5 (C-13),
117.8 (C-14a), 115.0 (C-4), 109.6 (C-1), 62.0

(9-OCH3), 57.1 (10-OCH3), 56.3 (2-OCH3), 55.5
(C-6), 25.9 (C-5). A E¥df 5 3cikapis—od", i
WE A 3 N PR .

WA 4: SEEEDIRG: S CFEE, 24 254 nm
R EIEET, 365 nm R RS AIO6, MU
[N S BIPE. "H-NMR (300 MHz, CDCls) 6: 9.88
(1H, s, H-8), 8.50 (1H, s, H-13), 7.89 (1H, d, J = 9.1
Hz, H-11), 7.64 (1H, d, J=9.1 Hz, H-12), 7.42 (1H, s,
H-1), 6.70 (1H, s, H-4), 5.00 (2H, t, J = 6.0 Hz, H-6),
4.19 (3H, s, 9-OCHs), 4.06 (3H, s, 10-OCH3), 3.99
(3H, s, 3-OCHs3), 3.96 (3H, s, 2-OCH3), 3.21 (2H, t,
J=6.0 Hz, H-5); *C-NMR (75 MHz, CDCl;) 6: 152.3
(C-3), 150.5 (C-9), 149.6 (C-2), 146.2 (C-8), 144.9
(C-10), 138.0 (C-14), 133.7 (C-8a), 128.2 (C-4a),
126.2 (C-12), 123.7 (C-11), 1222 (C-12a), 120.1
(C-13), 119.0 (C-14a), 108.4 (C-4), 110.8 (C-1), 62.6
(9-OCH3), 57.1 (10-OCH;), 57.0 (3-OCHj), 56.5
(2-OCH3), 56.5 (C-6), 27.4 (C-5). LA E¥¥s 5 SCikdk
E-E, WA 4 HE T,

& 5. LOEPIRE & (B, 254 nm |
EHEBE, 365 nm R IEHOG, 10% KB IR- L REA TR T
# {4, '"H-NMR (300 MHz, CDCl;) 6: 8.31 (1H, s,
H-1), 7.44 (1H, brs, H-13), 7.36 (1H, m, H-7), 7.28
(1H, m, H-4), 7.21 (1H, s, H-10), 7.18 (1H, m, H-5),
7.16 (1H, m, H-6), 6.25 (1H, brs, H-16), 6.07 (1H, dd,
J=17.5, 10.6 Hz, H-18), 5.23 (1H, d, J = 10.0 Hz,
H-19a), 5.19 (1H, d, J = 17.0 Hz, H-19b), 4.30 (1H,
qd, J = 7.0, 1.8 Hz, H-14), 1.61 (3H, d, J = 6.9 Hz,
22-CH;), 1.53 (6H, s, 20, 21-CH3); “C-NMR (75
MHz, CDCLy) J: 165.8 (C-15), 159.9 (C-12), 144.5
(C-18), 143.9 (C-2), 134.4 (C-8), 126.2 (C-9), 124.7
(C-11), 122.5 (C-6), 121.3 (C-5), 119.0 (C-4), 111.4
(C-7), 113.5 (C-19), 112.0 (C-10), 103.1 (C-3), 51.8
(C-14), 39.3 (C-17), 27.5 (C-20, 21), 21.0 (C-22). LA
Rt S Sk aaE Y, et s ok
neoechinulin A,

WA 6: Totafiik CHEE), Shys 0 k.
AAh, WTHEE. 240254 nm N2, 365 nm
TN 10%HI MR- LW B # (0. "TH-.NMR
(300 MHz, CDCL3) 8: 8.05 (1H, s, NH-1), 7.13 (1H, s,
H-4), 6.80 (1H, s, H-6), 6.10 (1H, dd, J = 17.2, 10.2
Hz, H-18), 5.35 (1H, t, J= 7.1 Hz, H-29), 5.16 (1H, d,
J=17.2 Hz, H-19a), 5.15 (1H, d, J = 10.2 Hz, H-19b),
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441 (1H, m, H-11), 4.09 (1H, q, J = 7.0 Hz, H-14),
3.66 (2H, dd, J = 14.6, 3.6 Hz, H-10), 3.39 (2H, d, J =
7.1 Hz, H-28), 1.87 (3H, s, 27-CH;), 1.81 (3H, s,
26-CHs), 1.74 (6H, s, 31, 32-CHs), 1.53 3H, d, J =
7.0 Hz, 22-CH3), 1.51 (6H, s, 20, 21-CH3); “C-NMR
(75 MHz, CDCLy) J: 168.8 (C-12), 168.1 (C-15), 146.1
(C-18), 141.7 (C-2), 134.4 (C-8), 133.3 (C-5), 132.6
(C-25), 131.9 (C-30), 129.3 (C-9), 124.8 (C-29), 123.7
(C-7), 1232 (C-6, 24), 115.4 (C-4), 112.7 (C-19),
104.4 (C-3), 54.9 (C-11), 51.1 (C-14), 39.3 (C-17),
34.9 (C-28), 31.7 (C-23), 29.8 (C-10), 28.3 (C-21),
28.2 (C-20), 26.1 (C-27, 31), 20.2 (C-22), 18.3 (C-32),
18.2 (C-26). LA EX¥s 5 3cikapis —s™, ke
&%) 6 A echinuline.

B 7 EEEOHPIRY) CREE . %4h 254 nm
TEBTBE, 365 nm N EEE RN, 10%KGER-
VAR (5 . "H-NMR (300 MHz, DMSO-dj) J:
9.28 (1H, brs, -OH), 7.98 (1H, t, J = 5.5 Hz, -NH),
731 (1H, d, J = 15.7 Hz, H-3), 7.11 (1H, d, J = 1.8
Hz, H-5), 7.00 (2H, d, J = 8.4 Hz, H-4', 8"), 6.98 (1H,
dd, J = 8.1, 1.8 Hz, H-9), 6.78 (1H, d, J = 8.1 Hz,
H-8), 6.68 (2H, d, J = 8.4 Hz, H-5', 7'), 6.43 (1H, d,
J=15.7 Hz, H-2), 3.80 (3H, s, 6-OCHj3), 3.34 (2H, m,
H-1'), 2.65 (2H, t, J = 7.5 Hz, H-2"); "*C-NMR (75
MHz, DMSO-dg) 6: 165.4 (C-1), 155.7 (C-6'), 148.3
(C-7), 147.8 (C-6), 138.9 (C-3), 129.5 (C-9, 4, 8"),
126.4 (C-3"), 121.5 (C-2), 119.0 (C-8), 115.7 (C-4),
115.1 (C-5', 7", 110.7 (C-5), 55.5 (6-OCHj), 40.7
(C-1"), 34.4 (C-2"), LA Xl 5 sckdraE — s,
WS EE ) T A N-J T B R I ez

WA 8: IR A CHED . 'H-NMR (300
MHz, DMSO-d) 6: 11.01 (1H, s, 1-NH), 10.82 (1H, s,
3-NH), 7.38 (1H, d, J = 7.6 Hz, H-6), 5.44 (1H, d, J =
7.6 Hz, H-5). DA_EHcl 5 Scikapas — 2", ke
WAY) 8 Sy pRVENE o

&Y 9: AEE T CFED, MR E %
I S B, R A 7. "H-NMR (300 MHz, CDCLy)
J: 3.08 (6H, q, J = 7.0 Hz, 3X-CH,), 1.39 (9H, t, J =
7.0 Hz, 3X-CHs); “C-NMR (75 MHz, CDCl5) 6: 46.0
(3X-CH,), 8.8 (3X-CH3). LL I %udi 5 sCikdkiE—
U, W EAL S 9 o = AR
4 RIMRBRETE MY

K G W HE R AT MTT 006K T sk &

WpeE N2 RS A0 1 1 .95 40 i HL-60 A LA
A0 MCF-7 HrsE/E, a5 R 1.

£ 1 BRELESH* HL-60 1 MCF-7 {ARaAY 4 3N EI1{1E R

Table 1 Antiproliferative effects of tested compounds on
HL-60 and MCF-7 cells

ICso/(umol-L™")

waEw
HL-60 MCF-7
1 35.26 79.55
2 >100 >100
3 39.36 >100
4 45.00 68.29
5 31.59 >100
6 >100 >100
7 68.61 >100

1 a0, a1, 3~5. 7 X HL-60 4
oA KA HHIER, &% 1 &1 4 X MCF-7
B A KA S5 I E H
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