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Chemical constituents from leaves of Nitraria tangutorum
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Abstract: Objective To study the chemical constituents from the leaves of Nitraria tangutorum. Methods The chemical
constituents were isolated by solvent extraction, repeated silica gel chromatography, and preparative-HPLC. Their structures were
elucidated by physicochemical properties and 'H-NMR and *C-NMR data. Results Nine compounds were isolated from the ethanol
extract of the leaves of N. tangutorum and their structures were identified as 4-oxo-p-ionol B-D-glycopyranoside (1), (6R,9R)-3-
oxo0-a-ionol B-D-glycopyranoside (2), blumenyl C B-D-glucopyranoside (3), blumenyl A -D-glucopyranoside (4), syringaresinol- 4'-
O-B-D-glucopyranoside (5), citrusin B (6), nikoenoside (7), 2-phenylethyl-B-D-glucopyranoside (8) and indole-3-ethyl-p-
D-glucopyranoside (9). Conclusion  All the isolates are reported from the plants of Nitraria L. for the first time and the *C-NMR data
of compound 9 are also reported for the first time.

Key words: Nitraria tangutorum Bobr.; 4-oxo-B-ionol B-D-glycopyranoside; citrusin B; nikoenoside; indole-3-ethyl--D-glucopyranoside

JE &R Nitraria tangutorum Bobr. JE¥%E R, HoN. TE. A, BETSFEE,
Fl (Zygophyliceae) [1RIJE Nitraria L. [f)— Rt  HR7EFIEE SGR AR i) Pl B Froi
PEGEHEAR, FEARKATREECE X . Ak RS EAEME . Wbt WEmimn. R
AT 12 Bl A T WL AEYH Rt Dk, AEREIANH H a7 VS RESS . AR, #il
YER BT AP I AFEAR, T AESHE R R &%y, |k, ke, EE. LA TEIE, &
FHEH . EIRE, FRERY S TG WA R P R R e R s

Yis HER: 2015-12-05

E£WMA: HEARLSHATHE (U1203104); FilF4 ERRHE LTI (2014-GX-A3A)

fEZ I AR (1986—), Y5, WEARFERE VG & R A W T T s il L 90, RIRZWAL%: . E-mail: zhaojiangiangvip@163.com
«BIEEE  PEEs, WIUH, RARAWNY. E-mail: tyd@nwipb.cas.cn



tEd

Chinese Traditional and Herbal Drugs 35 47 % 85 73 2016554 A

* 1091 -

—Hf, HAUANES . LMD AETF R R
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ATV IR B S RO 57 S k™. DRI
TR B U A TR OR A B SR OB BRSO R
JIHRT AL H DR s FRIER SRS i it
FEZ, TETMAEYIE, Ty i
IR ISR T R D)o AR S R R e 3
133 9 MEEW), 730l %558 Ay 4-58AK-B-5 B 25 -B-D-
WL s 124 B (4-0x0-B-ionol B-D-glycopyranoside, 1)+
(6RIR)-3- AN -a- 5 &' % W -B-D- Mtk Wi 7l 2 b ¥
[(6R,9R)-3-0x0-a-i0nol-B-D-glycopyranoside , 2]
blumenyl C B-D-glucopyranoside (3)+ blumenyl A B-D-
glucopyranoside (4). T F i lgH-4'-O-B-D-t g #ij
Z BEAY  (syringaresinol-4'-O-B-D-glucopyranoside ,
5). citrusin B (6)- nikoenoside (7). 2-4 £ %&-O-B-D-
WEL PR i 25 4 - (2-phenylethyl-B-D-glucopyranoside,
8) FINg|Wk-3- £ J-B-D- 1t Mg i 25 B 1F  Cindole-3-
ethyl-B-D-glucopyranoside, 9). L5 1~9 $4°41%
JEAEI R B R, Horh, A6 9 11 PC-NMR
et o 1 A
1 EFES5HMH

Bruker AV600 B RZHEILIRAL (Bruker 24 w]);
Agilent 1200 1=y 0 AH (13 ( Agilent /A 7] ); NP-7100
R B il QLR DU RE AR 27D ; Cig
HCE &4 (250 mm X 20 mm, Jb5t #3855 Qi R
ARAFD; FEEARERER (100~200 HD, W2 HE
e (35 B4 LT )5 Fisher Ll R, HARIR
R AT C(LARBEARTT .

FEERF R T 2014 4 8 SR TARIAARZEHY
AT, b ERE A v b e R AT ST
Mg WE 45 WE 5T 0 % e b Rl R Rl Nitraria
tangutorum Bobr. [F]I,
2 RBSSE

JEERE I 5 kg, KaE, 140 HIE, 95%IK
b S ARSI 3 7k, REK 3 h, BREL L :
8, AIFIEM, VEIL, W4, FHRE 280g. BEH
K (1 L) fRak, HERRRIEN pH EHL4 1, JHEER
Ol QL) AHL, B 3, BREIREIERIS, R
IS 3 FH 2K Y pH (4 10 2247, 15 FHBS IR
Ol (2 L) FW, EH 3R, fER OEEAI)
7.1 go IUBETR CIEHAL 15 g kAT FAk AT
i (100~200 H, 500 g), PAGG-HEE-/K (901

0.1—7:3:0.5) NYE ARG EVEN, 53 4 4
4y Fr. 1~4, Fr. 3 (2.3 g) LLE-FEE-K (812 ¢
0.2) SEFEVEmL, 1927 NS Fr. 3A~3G. o,
Fr. 3B (210 mg) {Eil&WAH e Ed T 05, H
ZHE-7K (5%~15%, 50 min) FEATERREVENS 2] 5
A4y, 48 HPLC B aitb 15 214k 540 2(7 mg)-
3 (5mg). 5 3mg). 7 (14mg) F18 (17 mg);
Fr. 3C (170 mg) {Eil&wAH A Fd T 05, H
CME-7K (5%~15%, 50 min) BEATHLE VLS5 3
Ny, £ HPLC #t— P Atk 153 2L 59 411 mg).
6 (23 mg) 1 9 (30 mg). Fr. 3F i 10%M1 Z.Jf&-
IKAE ) £ W0AH € 1% b 55 Bk I 3 — 2D Al 45 3
&1 (13 mg).
3 SmEE

&M 1. Al A. 'THNMR (600 MHz,
CD;0D) 6: 6.31 (1H, d, J = 16.3 Hz, H-7), 5.77 (1H,
dd, J = 16.3, 6.3 Hz, H-8), 4.50 (1H, d, J = 6.1 Hz,
H-9), 4.40 (1H, d, J= 7.8 Hz, H-1"), 3.81 (1H, dd, J =
11.8, 1.8 Hz, H-6'a), 3.66 (1H, m, H-6'b), 3.12~3.45
(4H, m, H-2'~5"), 2.48 (1H, t, J = 6.8 Hz, H-3), 1.85
(1H, t, J = 6.8 Hz, H-2), 1.76 (3H, s, H-13), 1.35 (3H,
d, J = 6.4 Hz, H-10), 1.18 (3H, s, H-12), 1.17 (3H, s,
H-11); "C-NMR (150 MHz, CD;0D) d: 201.8 (C-4),
163.7 (C-6), 140.2 (C-8), 130.5 (C-5), 127.5 (C-7),
102.7 (C-1"), 78.1 (C-3"), 78.0 (C-5"), 77.2 (C-9), 75.3
(C-2), 71.5 (C-4"), 62.6 (C-6"), 38.2 (C-2), 36.6 (C-1),
35.1 (C-3), 27.7 (C-12), 27.7 (C-11) 21.0 (C-10), 13.7
(C-13). LA E%s 5 Scmkapis— 5", et s
Y11y 4-58AR-B-58 B > - B-D- WL Wt 4 2 B

WwEw 2: AEHA. 'HANMR (600 MHz,
CD;0D) §: 5.88 (1H, brs, H-4), 5.77 (1H, dt, J = 13.0,
6.5 Hz, H-7), 5.66 (1H, m, H-8), 4.40 (1H, m, H-9),
435 (1H, d, J= 7.8 Hz, H-1"), 3.82 (1H, dd, J = 11.8,
2.1 Hz, H-6'a), 3.66 (1H, dd, J = 11.8, 5.4 Hz, H-6'b),
3.14~3.37 (4H, m, H-2'~5'), 2.67 (1H, d, J = 9.2 Hz,
H-6), 2.43 (1H, d, J = 16.8 Hz, H-2a), 2.04 (1H, d, J =
16.8 Hz, H-2b), 1.93 (3H, s, H-13), 1.29 (3H, d, J = 6.4
Hz, H-10), 1.03 (3H, s, H-11), 1.00 3H, s, H-12);
BC.NMR (150 MHz, CD;0D) §: 202.0 (C-3), 165.9
(C-5), 138.3 (C-8), 128.8 (C-7), 126.1 (C-4), 102.5
(C-1"), 78.1 (C-3'), 78.0 (C-5"), 77.0 (C-9), 75.3
(C-2), 71.5 (C-4"), 62.7 (C-6"), 56.8 (C-6), 37.1 (C-1),
28.1 (C-12), 23.8 (C-13), 27.6 (C-11), 21.0 (C-10). LA
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&Y 3: AEHA. 'HINMR (600 MHz,
CD;0D) §: 5.80 (1H, s, H-4), 432 (1H, d, J = 7.7 Hz,
H-1'), 3.85 (2H, m, H-9, 6a’), 3.65 (1H, m, H-6a),
3.46~3.03 (5H, m, H-2'~5'",9), 2.46 (1H, d, J = 17.3
Hz, H-2a), 2.04 (4H, d, J = 4.1 Hz, H-13), 1.18 (3H, d,
J = 6.1 Hz, H-10), 1.09 (3H, s, H-11), 1.00 (3H, s,
H-12); “C-NMR (150 MHz, CD;0D) J: 202.4 (C-3),
170.1 (C-5), 125.4 (C-4), 102.1 (C-1'), 78.1 (C-3'), 77.9
(C-5"), 75.5 (C-9), 75.1 (C-2'), 71.8 (C-4'), 62.9 (C-6),
52.4 (C-6), 48.0 (C-2), 37.8 (C-8), 37.8 (C-1), 29.0
(C-12), 27.5 (C-11), 26.8 (C-7), 24.9 (C-13), 19.9
(C-10). VA % 55 scmkdios — 5, e s
¥ 3 4 blumenyl C B-D-glucopyranoside.

&Y 4: AEK K. 'THINMR (600 MHz,
CD;0D) &: 5.86 (3H, m, H-7, 8, 4), 4.42 (1H, m, H-9),
434 (1H, d, J = 7.8 Hz, H-1"), 3.85 (1H, dd, J = 11.7,
1.4 Hz, H-6'a), 3.62 (1H, m, H-6'b), 3.17~3.35 (4H, m,
H-2'~5"), 2.52 (1H, d, J = 16.9 Hz, H-2a), 2.14 (1H,
d, J=16.9 Hz, H-2b), 1.92 (3H, s, H-13), 1.29 (3H, d,
J = 6.4 Hz, H-10), 1.03 (3H, s, H-12), 1.03 (3H, s,
H-11); “C-NMR (150 MHz, CD;0D) 6: 201.2 (C-3),
167.2 (C-5), 135.2 (C-7), 131.5 (C-8), 127.1 (C-4),
102.7 (C-1"), 79.9 (C-6), 78.1 (C-3"), 78.0 (C-5"), 77.2
(C-9), 75.1 (C-2'), 71.6 (C-4"), 62.8 (C-6"), 50.7 (C-2),
424 (C-1),24.7 (C-13), 23.4 (C-12), 21.5 (C-10), 19.5
(C-11)o LA R 5 sckaion — 80, dose e s
Y 4 75 blumenyl A B-D-glucopyranoside.

&Y 5: AEHA. '"HINMR (600 MHz,
CD;0D) §: 6.72 (2H, s, H-2', 6), 6.66 (2H, s, H-2, 6),
6.32 (1H, dt, J=11.3, 5.0 Hz, H-7"), 4.85 (1H, d, J =
7.2 Hz, H-1"), 4.77 (1H, d, J = 3.6 Hz, H-7), 4.72 (1H,
d, J = 4.0 Hz, H-7'), 429 (1H, dd, J = 15.8, 9.5 Hz,
H-9a), 4.21 (1H, m, H-9"), 3.91 (1H, m, H-9b), 3.86
(6H, s, 3, 5-OCHs3), 3.86 (1H, m, H-6"b), 3.81 (6H, s,
3', 5-OCHs), 3.68 (1H, m, H-6"a), 3.50~3.35 (4H, m,
H-2"~5"), 3.14 (1H, m, H-8); "*C-NMR (150 MHz,
CD;0D) &: 137.5 (C-1), 1124 (C-2), 150.4 (C-3),
147.1 (C-4), 117.6 (C-5), 120.8 (C-6), 73.9 (C-7), 87.3
(C-8), 61.5 (C-9), 134.7 (C-1"), 104.9 (C-2'), 154.5
(C-3", 136.2 (C-4"), 154.5 (C-5), 104.9 (C-6'), 131.3
(C-7'), 129.8 (C-8"), 63.5 (C-9'), 102.9 (C-1"), 74.9

(C-2"), 78.2 (C-3"), 71.3 (C-4"), 77.8 (C-5"), 62.5
(C-6"), 56.7 (2 X-OCH3), 56.6 (2X-OCHs). LA L%
5 SCikapE 5, MR A 5 o T EM IR
4'-O-B-D-NL I 1 2 B 1

WwEw 6: AEKA. 'HINMR (600 MHz,
CD;0D) ¢: 7.12 (1H, d, J = 7.8 Hz, H-5), 7.07 (1H, d,
J =19 Hz, H-2), 691 (1H, dd, J = 7.8, 1.9 Hz, H-6),
6.73 (2H, s, H-2', 6'), 6.54 (1H, d, J = 15.9 Hz, H-7),
6.32 (1H, dt, J=11.3, 5.0 Hz, H-8"), 4.94 (1H, d, /=52
Hz, H-7), 4.85 (1H, d, J = 7.2 Hz, H-1"), 423 (1H, m,
H-8), 421 (1H, m, H-9'), 3.88 (1H, m, H-9b), 3.86
(1H, m, H-6"b), 3.84 (3H, s, -OCH3), 3.81 (6H, s,
2X-0OCHs), 3.68 (1H, m, H-6"a), 3.56 (1H, dd, J =
12.1, 3.5 Hz, H-9a), 3.50~3.35 (4H, m, H-2"~5");
BC-NMR (150 MHz, CD;OD) &: 154.5 (C-3'), 154.5
(C-5"), 150.4 (C-3), 147.1 (C-4), 137.5 (C-1), 136.2
(C-4"), 134.7 (C-1"), 131.3 (C-7"), 129.8 (C-8"), 120.8
(C-6), 117.6 (C-5), 112.4 (C-2), 104.9 (C-2"), 104.9
(C-6"), 102.9 (C-1"), 87.3 (C-8), 78.2 (C-3"), 77.8
(C-5"), 74.9 (C-2"), 73.9 (C-7), 71.3 (C-4"), 63.5
(C-9), 62.5 (C-6"), 61.5 (C-9), 56.7 (-OCH3), 56.6
(2X-OCHs). L ¥t 5 scmkaiis —s, s
&Y 6 4 citrusin Bo

WwEw 1 AEHA. 'HANMR (600 MHz,
CD;0D) &: 6.76 (2H, brs, H-2, 6), 4.84 (1H, d, J =
12.1 Hz, H-7a), 4.64 (1H, d, J = 12.1 Hz, H-7b), 4.32
(1H, J = 7.8 Hz, H-1), 3.89 (1H, dd, J = 11.9, 1.7 Hz,
H-6'a), 3.83 (6H, s, 3, 5-OCHs), 3.74 (3H, s, 4-OCHs),
3.62 (1H, dd, J = 11.9, 5.7 Hz, H-6'b), 3.40~3.20
(4H, m, H-2'~5"); "*C-NMR (150 MHz, CD;0D) 6:
154.4 (C-3), 154.4 (C-5), 138.1 (C-4), 135.1 (C-1),
106.3 (C-2), 106.3 (C-6), 103.0 (C-1'), 78.1 (C-3"),
78.1 (C-5"), 75.1 (C-2"), 71.7 (C-7), 71.5 (C-4"), 62.9
(C-6"), 60.8 (4-OCHj3), 56.6 (3, 5-OCHs). UL ¥k 5
SCHRIRIE B, WS E A 7l nikoenoside..

&Y 8. HEH A, 'HINMR (600 MHz,
CD;0D) 8: 7.16~7.28 (5H, m, H-2, 3, 4, 5, 6), 4.31
(1H, d, J= 7.8 Hz, H-I'), 4.08 (1H, dd, J = 16.5, 8.1 Hz,
H-9), 3.87 (1H, dd, J = 11.9, 1.7 Hz, H-8), 3.75 (1H, m,
H-6'a), 3.69 (1H, dd, J = 11.9, 5.5 Hz, H-6'b), 3.43~
3.17 (4H, m, H-2'~5'), 2.93 (2H, m, H-7); “C-NMR
(150 MHz, CD;0D) : 139.8 (C-1), 129.2 (C-2, 6),
129.9 (C-3, 5), 127.1 (C-4), 104.2 (C-1"), 77.9 (C-3"),
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77.7 (C-5"), 74.9 (C-2"), 71.5 (C-4"), 71.4 (C-8), 62.6
(C-6"), 37.1 (C-7). VA_E¥H 5 3cikafis—5', ik
YA 8y 2-2K L E-O-B-D-ML IR 1 2 HE
&Y 9: AEKMA. 'HINMR (600 MHz,
CD;OD) 6: 7.55 (1H, d, J = 7.9 Hz, H-4), 7.31 (1H, d,
J=28.1 Hz, H-7), 7.11 (1H, s, H-2), 7.06 (1H, t, J= 7.5
Hz, H-6), 6.98 (1H, t, J= 7.4 Hz, H-5), 4.34 (1H, d, J =
7.8 Hz, H-1'), 4.17 (1H, dt, J = 15.6, 7.6 Hz, H-9a),
3.88~3.81 (2H, m, H-9b, 6'a), 3.67 (1H, dd, J = 11.9,
5.4 Hz, H-6'b), 3.39~3.18 (4H, m, H-2'~5"), 3.07
(2H, dt, J = 11.6, 5.8 Hz, H-8); "*C-NMR (150 MHz,
CD;0D) §: 137.9 (C-7a), 127.4 (C-3a), 123.6 (C-2),
122.2 (C-6), 119.4 (C-5), 119.2 (C-4), 112.5 (C-3),
112.1 (C-7), 104.4 (C-1"), 78.1 (C-3"), 78.0 (C-5"), 75.2
(C-2"), 71.5 (C-9), 71.3 (C-4"), 62.2 (C-6"), 26.7 (C-8)-
Herp o 5 ScikdiE 87, 454 PC-NMR %
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