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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-B-ionol B-D-glycopyranoside (1), (6R,9R)-3-
oxo-a-ionol B-D-glycopyranoside (2), blumenyl C B-D-glucopyranoside (3), blumenyl A B-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-B-
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.
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9 4- -B- -B-D- - 5% 15% 50 min 3
4-oxo-B-ionol B-D-glycopyranoside 1 HPLC 4 11mg
(6R,9R)-3- -a- -B-D- 6 23 mg 9 30mg Fr.3F 10% -
[(6R,9R)-3-0x0-a-ionol-pB-D-glycopyranoside 2]
blumenyl C B-D-glucopyranoside 3  blumenyl A B-D- 1 13mg
glucopyranoside 4 -4'-0-B-D- 3
syringaresinol-4'-O-B-D-glucopyranoside 1 'H-NMR (600 MHz,
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CD50D) §: 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, 248 (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) : 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) [10]
1 4 -p- -B-D-

2 'H-NMR (600 MHz,
CD;0D) 4: 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),
4.35 (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'h),
314 337 (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;OD) &: 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)
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[11] 2

(6R,9R)-3-  -a- -B-D-

3 'H-NMR (600 MHz,
CD;0D) 6: 5.80 (1H, s, H-4), 4.32 (1H, d, J = 7.7 Hz,
H-17), 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) &: 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) [12]
3 blumenyl C B-D-glucopyranoside
4 'H-NMR (600 MHz,

CD;0D) 6: 5.86 (3H, m, H-7, 8, 4), 4.42 (1H, m, H-9),
4.34 (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-6'0), 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) ¢: 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),
42.4 (C-1), 24.7 (C-13), 23.4 (C-12), 21.5 (C-10), 19.5

(C-11) [12]
4 blumenyl A B-D-glucopyranoside
5 'H-NMR (600 MHz,

CD;0D) 6: 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’), 4.29 (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-OCHj), 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), 112.4 (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><-OCHs), 56.6 (2><-OCHs)
[13] 5

4'-0-p-D-

6 'H-NMR (600 MHz,
CD50D) §: 7.12 (1H, d, J = 7.8 Hz, H-5), 7.07 (1H, d,
J =19 Hz, H-2), 6.91 (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, J=5.2
Hz, H-7), 4.85 (1H, d, J = 7.2 Hz, H-1"), 4.23 (1H, m,
H-8), 4.21 (1H, m, H-9'), 3.88 (1H, m, H-9b), 3.86
(1H, m, H-6"b), 3.84 (3H, s, -OCHs), 3.81 (6H, s,
2>-OCHs), 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;0D) &: 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"), 749 (C-2"), 73.9 (C-7), 71.3 (C-4"), 63.5
(C-9"), 62.5 (C-6"), 61.5 (C-9), 56.7 (-OCHs), 56.6
(2><-OCHy) [14]

6 citrusin B

7 'H-NMR (600 MHz,
CD;0D) 6: 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-OCHj3), 3.74 (3H, s, 4-OCHy),
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, CD30OD) &t
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-OCHj), 56.6 (3, 5-OCHs)

[15] 7 nikoenoside

8 'H-NMR (600 MHz,
CD;0D) §: 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 = 165, 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
317 (4H, m, H-2" 5, 2.93 (2H, m, H-7) *C-NMR
(150 MHz, CDs0OD) 4: 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 1.
(C-6"),37.1(C-7) [16] , 2005, 17(6): 717-721.
8 2 -0-p-D- 7]
9 'H-NMR (600 MHz, Ll - 2008,
7(17): 2418-2419.
CD;0D) ¢: 7.55 (1H, d, J = 7.9 Hz, H-4), 7.31 (1H, d, 8] o
J=8.1Hz, H-7),7.11 (1H, s, H-2), 7.06 (1H,t,J =75 [l 2007, 13(5): 7-8.
Hz, H-6), 6.98 (1H, t, J = 7.4 Hz, H-5), 4.34 (1H, d, J = [9] ’ .
7.8 Hz, H-1), 4.17 (1H, dt, J = 15.6, 7.6 Hz, H-9a), [9. , 2009, 30(1): 310-316.
3.88 3.81 (2H, m, H-9b, 6'a), 3.67 (1H, dd, J = 11.9, [10] Pabst A, Barron D, Semon E, et al. 4-Oxo-B-ionol
5.4 Hz, H-6'b), 3.39 3.18 (4H, m, H-2' 5'), 3.07 linalool  glycosides from raspberry  fruits [J].
(2H, dt, J = 11.6, 5.8 Hz, H-8) BC.NMR (150 MHz, Phytochemistry, 1992, 31(12): 4187-4190.
CD;OD) &: 137.9 (C-7a), 127.4 (C-3a), 123.6 (C-2), [11] Pabst A, Barron D, Semon E, et al. Two diastereomeric
1222 (C-6), 119.4 (C-5), 119.2 (C-4), 11255 (C-3), 3-0XO-0L-IOI’.10| B-D-glucosides from raspberry fruit [J].
, , , Phytochemistry, 1992, 31(5): 1649-1652.
112.1 (C-7), 104.4 (C-1), 78.1 (C-3), 78.0 (C-5)), 75.2 [12] Buske A, Schmidt J, Porzel A, et al. Alkaloidal,
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9 -3- -B-D- 2001, 18(9): 3537-3543.
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