¢ %% Chinese Traditional and Herbal Drugs 35 45 % 28218 2014 11 B +3071 ¢

AP ZREXUZERSAR

oA # N 2ELN s HXH N 2R VL OE
1 LG 2R R AR, 1195 ER# 222000
2. AR R EOR E R E N SL %, L9 ER#E 222000

45 1,20

# E. BW WAL Carthamus tinctorius (WEERGY . Fivh RIS FMEARE VL SACSREIRA T 0 2 afidt,  ARYE AL
MRt e Aty . SR ML E83 T 10 MERRNEY, pl%eEn LARRER (D, BRmEE (2. K
LT (3D SIERRLTY (4). 2-BEMY (5). 2-FIAEIRMEERL T (6). ELNIIE banegasine (7). MREMELTT (8). 2/l
ARG IZAF (9. 5'-deoxy-5'-methylamino-adenosine (10). #2518 {h&H 3+ 5. 6. 9 Fl 10 Jy R NLAEH 732153
KB L0qh: REEMAZTT: 2T 2 - H AR SR EAL Y 2/ IR A% T

hESES. R284.1 XEktRERD: A NEHS: 0253 -2670(2014)21 - 3071 - 03

DOI: 10.7501/j.issn.0253-2670.2014.21.007

Nitrogenous chemical constituents from Carthamus tinctorius
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Abstract: Objective To study the chemical constituents from flowers of Carthamus tinctorius. Methods The chemical constituents
were isolated and purified by multiple chromatographic methods. Their structures were identified on the basis of spectral data and
physicochemical properties. Results Ten compounds were identified as l-phenylalanine (1), thymine (2), inosine (3), guanosine
hydrate (4), thymidine (5), 2'-O-methyluridine (6), banegasine (7), adenosine (8), 2'-deoxyadenosine (9), and 5'-deoxy-5'-

methylamino-adenosine (10). Conclusion Compound 3, 5, 6, 9, and 10 are isolated from this plant for the first time.
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PLESE-KBEEEVEE (5%~20%) FLA5] 19 Moy
(Fr. 1~19), HH Fr. 8 (1.1 g) % Sephadex LH-20
AR, DK SRR, 3152 1(50 mg).
Fr.6 (1.3 g) £ Sephadex LH-20 R HAE{0i%, LIk
YT, LRSS, DL 5% LI A PE
7, 15584 &4 2 (16 mg)+ 3 (8 mg) A1 4 (10 mg).
Fr.7 (2.3 g) £ Sephadex LH-20 Jx & k{03, LK
PP, SIS ARE, L 6% L AP
7, BENHAEY S (7Tmg) F16 (8 mg). Fr. 13 (1.9
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3 HMEE

&Y 1: AR, mp 275~277 °C, ESI-MS
m/z: 163 [M—H] . 'H-NMR (400 MHz, D,0) 6: 7.35
(2H, dd, J=7.4, 6.9 Hz, H-3', 5'), 7.30 (1H, d, J= 6.9
Hz, H-4"), 7.25 (1H, d, J =7.4 Hz, H-2', 6'), 3.91 (1H,
t, J = 6.2 Hz, H-2), 3.21 (1H, dd, J = 14.5, 4.9 Hz,
H-3a), 3.04 (1H, dd, J = 14.5, 8.0 Hz, H-3b);
BC.NMR (100 MHz, D,0) &: 173.9 (C-1), 135.0
(C-1"), 129.3 (C-2', 6'), 129.1 (C-3', 5'), 127.7 (C-4),
56.0 (C-2),36.3 (C-3). LL_b%# 5 Sriki i —=)
WEE Y1 N L-FNER .

& 2. Bk A, mp 315~317 °C, ESI-MS
m/z: 124 [M—H] . 'H-NMR (400 MHz, DMSO-d) ¢:
10.58 (1H, brs, NH), 11.00 (1H, brs, NH), 7.25 (1H,
J = 5.0 Hz, H-6), 1.72 (3H, s, H-7); "*C-NMR (100
MHz, DMSO-ds) 6: 165.4 (C-4), 152.0 (C-2), 138.2
(C-6), 108.1 (C-5), 12.3 (C-7). L% 5 CiikdiiE

M, A 2 O R R

%é% 3: AR, mp 212~214 °C, ESI-MS
miz: 266 [M—H] . 'H-NMR (400 MHz, DMSO-d;) :
8.35 (1H, s, H-8), 8.09 (1H, s, H-2), 5.87 (1H, d, J =
5.4 Hz, H-1'), 4.49 (1H, t, J = 4.7 Hz, H-2), 4.13 (1H,
brs, H-3"), 3.94 (1H, brs, H-4), 3.65 (1H, J = 11.7, 2.7
Hz, H-5'a), 3.55 (1H, J = 11.7, 2.7 Hz, H-5'b);
BC-NMR (100 MHz, DMSO-dq) d: 157.0 (C-6), 148.7
(C-4), 146.4 (C-2), 139.2 (C-8), 124.9 (C-5), 87.9
(C-1"), 86.1 (C-4"), 74.6 (C-2'), 70.8 (C-3"), 61.7
(C-5"). Lh E¥d 5 scmriton —580, s e am
3 AIRBEIE LT o

&) 4: ALK AR, mp 240~243 °C, ESI-MS
miz: 282 [M—H] . "H-NMR (400 MHz, DMSO-d;) :
10.67 (1H, s, 1-NH), 7.93 (1H, s, H-8), 6.48 (2H, s,
-NH,), 5.69 (1H, d, J = 5.9 Hz, H-1"), 439 (1H, t, J =
5.3 Hz, H-2"), 4.08 (1H, brs, H-3"), 3.87 (1H, d, J=3.4
Hz, H-4"), 3.61 (1H, dd, J = 11.8, 3.4 Hz, H-5a), 3.52
(1H, dd, J = 11.8, 3.4 Hz, H-5'b); *C-NMR (100
MHz, DMSO-ds) 6: 157.3 (C-6), 1542 (C-2), 151.8
(C-4), 136.0 (C-8), 117.1 (C-5), 86.8 (C-1"), 85.6
(C-4"), 74.2 (C-3"), 70.8 (C-2"), 61.9 (C-5"). LA L%HE
5 3ChkRE 5, M AL A 4 ) SR .

&) s: Eé#ﬁ}k mp 186~188 C, ESI-MS
miz: 243 [M+H]". 'H-NMR (400 MHz, CD;0D) ¢:
7.81 (1H, s, H-6), 6.28 (1H, t, J = 6.7 Hz, H-1"), 4.39
(1H, s, H-3'), 3.90 (1H, s, H-4"), 3.79 (1H, J = 12.0
Hz, H-5a), 3.73 (1H, d, J = 12.0 Hz, H-5'b), 2.23 (2H,
m, H-2"), 1.88 (3H, s, 5-CH;); "“C-NMR (100 MHz,
CD;0D) &: 165.0 (C-2), 151.0 (C-4), 136.8 (C-6),
110.1 (C-5), 87.4 (C-4"), 84.8 (C-1'), 70.8 (C-3"), 61.4
(C-5"),39.8 (C-2"), 11.0 (5-CH3). LA ¥ 5 SCHRIR
g, SRS s 2B AT .

%A%M El@%?ﬁ mp 159~161 °C, ESI-MS
m/z: 259 [M+H] . 'H-NMR (400 MHz, CD;0D) ¢:
8.08 (1H, d, J = 8.1 Hz, H-6), 5.94 (1H, brs, H-1"),
5.68 (1H, d, J = 8.0 Hz, H-5), 4.24 (1H, t, J = 5.3 Hz,
H-3'), 3.97 (1H, d, J = 3.2 Hz, H-4'), 3.87 (1H, d, J =
12.7 Hz, H-5"a), 3.85 (1H, d, J =5.3 Hz, H-2), 3.74
(1H, d, J = 12.3 Hz, H-5'b), 3.52 (3H, s, -OCH3);
BC-NMR (100 MHz, CD;0D) ¢: 164.8 (C-4), 150.8
(C-2), 141.0 (C-6), 101.1 (C-5), 87.4 (C-1"), 84.7
(C-4"), 83.6 (C-2"), 68.4 (C-3"), 60.2 (C-5), 57.4
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a7 HERA, mp213~215 C, ESI-MS
miz: 205 [M~+H] . "H-NMR (400 MHz, DMSO-dj) 6
7.58 (1H, d, J= 7.7 Hz, H-6"), 7.36 (1H, d, J = 8.0 Hz,
H-3"), 7.23 (1H, s, H-5), 7.06 (1H, t, J = 7.4 Hz, H-4"),
6.97 (1H, t, J= 7.3 Hz, H-5"), 3.48 (1H, m, H-2), 3.31
(1H, dd, J = 14.1, 3.2 Hz, H-3a), 3.00 (1H, dd, J =
14.1, 8.0 Hz, H-3b); "*C-NMR (100 MHz, DMSO-dj)
J5: 170.9 (C-6), 136.8 (C-2'), 127.8 (C-1"), 124.6 (C-5),
121.3 (C-4"), 118.9 (C-5'), 118.7 (C-6"), 111.8 (C-3"),
110.0 (C-4), 55.2 (C-2), 27.6 (C-3). LA L-%di 5 3Tk
il — 5™, W E AT N banegasine.

& 8: Ik A, mp 234~236 °C, ESI-MS
m/z: 268 [M~+H] . 'H-NMR (400 MHz, D,0) 6: 8.20
(1H, s, H-8), 8.06 (1H, s, H-2), 5.93 (1H, d, J = 5.3
Hz, H-1'), 4.66 (1H, brs, H-2'), 4.32 (1H, brs, H-3"),
4.19 (1H, brs, H-4"), 3.82 (1H, d, J = 12.7 Hz, H-5"a),
3.73 (1H, d, J = 12.7 Hz, H-5'b); >C-NMR (100 MHz,
D,0) d: 155.1 (C-6), 151.8 (C-2), 148.3 (C-4), 140.7
(C-8), 119.0 (C-5), 88.3 (C-1'), 85.7 (C-4"), 73.7
(C-2"), 70.6 (C-3"), 61.4 (C-5"). L% 5 Cikdi i
— 3, WM EA Y 8 N IRER AT

b &Y 9: KR, mp 185~187 “C, ESI-MS
miz: 252 [M+H]". 'H-NMR (400 MHz, D,0) 6: 8.18
(1H, s, H-8), 8.06 (1H, s, H-2), 6.33 (1H, t, J = 6.6 Hz,
H-1'), 4.54 (1H, s, H-4"), 4.09 (1H, s, H-3"), 3.75 (1H,
brd, J = 12.8 Hz, H-5a), 3.68 (1H, dd, J = 12.8, 3.4
Hz, H-5'b), 2.71 (1H, m, H-2a), 2.46 (1H, m, H-2'b);
BC-NMR (100 MHz, D,0) &: 155.4 (C-6), 152.2
(C-2), 148.3 (C-4), 140.3 (C-8), 118.9 (C-5), 87.4
(C-1'), 84.7 (C-4"), 71.3 (C-3"), 61.7 (C-5'), 39.0
(C-2")o VA EXeds 5 Sk — 5, s e e s
9 4 2'- Wi A IR A A% A

AW 10: FERK, ESI-MS m/z: 281 [M+
H]". 'H-NMR (400 MHz, CD;0D) ¢: 8.25 (1H, s,

H-8), 8.20 (1H, s, H-2), 6.01 (1H, d, J = 4.0 Hz, H-1"),
4.92 (1H, brs, H-2"), 4.44 (1H, s, H-4), 443 (1H, s,
H-3"), 3.52 (1H, t, J = 11.5 Hz, H-5'a), 3.21 (1H, m,
H-5'b), 2.67 (3H, s, N-CH;); "“C-NMR (100 MHz,
CD;OD) &: 156.0 (C-6), 152.4 (C-2), 149.0 (C-4),
140.7 (C-8), 119.5 (C-5), 89.9 (C-1"), 78.2 (C-4"), 73.6
(C-3", 73.0 (C-2"), 57.6 (C-5"), 37.8 (N-CHz)» LA %k
5 ScikaoE — =Y, MO E A 10 2 5'-deoxy-

5'-methylamino-adenosine.
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