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Chemical constituents from aerial parts of Anabasis aphylla
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Abstract: Objective To study the chemical constituents from the aerial parts of Anabasis aphylla. Methods The chemical
constituents were isolated and purified by silica gel column, Sephadex LH-20, prep-TLC, and prep-HPLC. Spectroscopic methods,
such as MS, IR, and NMR spectra were used for the structural identification. Results Fifteen compounds were isolated and identified
as: eicosyl-(Z)-caffeate (1), eicosyl-(E)-caffeate (2), trydecyl-(E)-caffeate (3), hexadecyl-(E)-caffeate (4), octadecyl-(E)-caffeate (5),
docosyl-(E)-caffeate (6), tetracosyl-(E)-caffeate (7), eicosyl-(E)-ferulate (8), docosyl-(E)-ferulate (9), tetracosyl-(E)-ferulate (10),
4-hydroxyacetophen-one (11), n-tridecanoic acid (12), n-myristic acid (13), daucosterol (14), and B-sitosterol (15). Conclusion
Compound 1 is a new compound, and compounds 2—13 are isolated from the plants in Anabasis L. for the first time.
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(E)-caffeate )« Jo xC 0w 86 1+ J\be B2 R (5,
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Bis (7, 15 mg) S P BRME — 1Kl iE (8, 10 mg)-
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&YW 1: AERA, ESI-MS m/z: 461.7 [M+
H]", 483.7 [M+Na]®, 459.4 [M—H] . 'H-NMR
(acetone-ds, 300 MHz) J: 8.45 (1H, s, OH), 8.21 (1H,
s, OH), 7.58 (1H, d, J = 12.9 Hz, H-8), 7.20 (1H, d,
J=2.1Hz, H-2), 7.09 (1H, dd, J = 8.1, 2.1 Hz, H-6),
6.91 (1H, d, J = 8.1 Hz, H-5), 6.32 (1H, d, J = 12.9
Hz, H-7), 4.18 (2H, t, J = 6.6 Hz, H-1"), 1.72 (2H, m),
1.32 (34H, br s), 0.92 (3H, t, J = 6.9 Hz, H-20');
BC-NMR (acetone-ds, 100 MHz) &: 167.3 (C-9),
148.5 (C-3), 146.1 (C-4), 145.3 (C-7), 127.5 (C-1),
122.3 (C-6), 116.2 (C-5), 115.6 (C-8), 115.0 (C-2),
64.5 (C-1"), 32.5 (C-2'), 31.3~23.2 (C-3'~C-19"),
14.2 (C-20"). 24307, VLt 5 Sk o AR AL,
H 6 7.58 (1H, d, J=12.9 Hz, H-8), § 6.32 (1H, d, J =
12.9 Hz, H-7) FSCRRERTA—FE, Satie b
—ANHEY), EED) 1 IR b
2T o

th&W 2: AEKAK, ESI-MS m/z: 461.7 [M+
H]", 483.7 [M+Na]", 459.4 [M—H] . 'H-NMR
(CDCls, 300 MHz) 6: 7.57 (1H, d, J = 16.2 Hz, H-8),
7.08 (1H, d, J = 2.1 Hz, H-2), 7.09 (1H, dd, J = 8.4,
2.1 Hz, H-6), 6.87 (1H, d, J = 8.4 Hz, H-5), 6.27 (1H,
d, J =16.2 Hz, H-7), 4.19 (2H, t, J = 6.6 Hz, H-1"),
1.69 (2H, m), 1.32 (34H, brs), 0.87 (3H, t, J = 6.0 Hz,
H-20); “C-NMR (CDCls, 100 MHz) d: 168.3 (C-9),
147.5 (C-3), 146.7 (C-4), 145.7 (C-7), 126.5 (C-1),
123.3 (C-6), 115.2 (C-5), 114.6 (C-8), 113.0 (C-2),
65.5 (C-1"), 33.5 (C-2'), 30.4~23.2 (C-3'~C-19"),
142 (C-20". LA EXcd b5 ek B ™5, et
E 2 b B A A bR .

EY 3: AERAK, ESI-MS m/z: 363.0 [M+
H]", 385.2 [M+Na]", 'H-NMR (CDCls, 300 MHz) &
7.57 (1H, d, J = 15.9 Hz, H-8), 7.08 (1H, d, J = 2.1
Hz, H-2), 7.02 (1H, dd, J = 7.5, 2.1 Hz, H-6), 6.88
(1H, d, J = 7.5 Hz, H-5), 6.26 (1H, d, J = 15.9 Hz,
H-7), 4.18 (2H, t, J = 6.3 Hz, H-1'), 1.69 (2H, m), 1.25
(20H, br s), 0.88 (3H, t,J = 6.9 Hz, H-13"); “C-NMR
(CDCl3, 100 MHz) 6: 166.4 (C-9), 146.9 (C-3), 145.7
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(C-4), 1443 (C-7), 126.5 (C-1), 121.0 (C-6), 114.2
(C-5), 113.6 (C-8), 108.0 (C-2), 65.5 (C-1"), 32.3
(C-2), 29.9~23.7 (C-3'~C-12"), 14.9 (C-13") . Ll L
Ko SO 5 et A 3 ok Xk
i o oA L= 8

e 4: AEHKR, ESI-MS m/z: 4053 [M+
H]", 4272 [M+Na]", 403.4 [M—H] . 'H-NMR
(CDCls, 300 MHz) &: 7.57 (1H, d, J = 15.9 Hz, H-8),
7.08 (1H, d, J = 2.1 Hz, H-2), 7.02 (1H, dd, J = 7.5,
2.1 Hz, H-6), 6.88 (1H, d, J = 7.5, H-5), 6.26 (1H, d,
J=15.9 Hz, H-7), 4.19 (2H, t, J = 6.3 Hz, H-1"), 1.68
(2H, m), 1.25 (26H, br s), 0.86 (3H, t, J = 6.9 Hz,
H-16"); "C-NMR (CDCls;, 100 MHz) &: 167.4 (C-9),
147.9 (C-3), 146.7 (C-4), 145.3 (C-7), 127.5 (C-1),
122.0 (C-6), 115.2 (C-5), 114.6 (C-8), 109.0 (C-2),
64.5 (C-1), 32.5 (C-2"), 29.5~23.2 (C-3'~C-15"),
14.2 (C-16") o Lh E¥He 55 Sk ™50, etk
G 4 A A UMHERE 7S BERERE .

& 5. FOH AR, ESI-MS m/z: 4552 [M+
Na]®, 4333 [M+H]', 4314 [M—H] . 'H-NMR
(CDCl3, 300 MHz) &: 7.57 (1H, d, J = 15.9 Hz, H-8),
7.09 (1H, d, J = 2.1 Hz, H-2), 7.01 (1H, dd, J = 7.2,
2.1 Hz, H-6), 6.85 (1H, d, J = 7.2 Hz, H-5), 6.25 (1H,
d, J=15.9 Hz, H-7), 4.18 2H, t, J = 6.9 Hz, H-1"),
1.68 (2H, m), 1.25 (30H, br s), 0.87 (3H, t, J = 6.9 Hz,
H-18); "C-NMR (CDCls, 100 MHz) &: 167.3 (C-9),
146.6 (C-3), 145.2 (C-4), 144.3 (C-7), 126.4 (C-1),
121.3 (C-6), 115.2 (C-5), 108.6 (C-8), 107.0 (C-2),
64.5 (C-1), 31.5 (C-2"), 30.4~23.2 (C-3'~C-17"),
14.2 (C-18") o LL F¥d b5 sk ™— 50, etk
EW5 g e+ eI .

& 6: FItEN AR, ESI-MS m/z: 489.2 [M+
H]", 5102 [M+Na]", 487.4 [M—H] . 'H-NMR
(CDCls, 300 MHz) &: 7.57 (1H, d, J = 15.6 Hz, H-8),
7.09 (1H, d, J = 2.1 Hz, H-2), 7.05 (1H, dd, J = 7.5,
2.1 Hz, H-6), 6.91 (1H, d, J = 7.5 Hz, H-5), 6.26 (1H,
d, J = 15.6 Hz, H-7), 4.18 (2H, t, J = 6.6 Hz, H-1"),
1.69 (2H, m), 1.24 (38H, br s), 0.92 (3H, t, J = 6.9 Hz,
H-22"); "C-NMR (CDCls;, 100 MHz) &: 169.3 (C-9),
149.5 (C-3), 147.1 (C-4), 146.3 (C-7), 127.5 (C-1),
123.3 (C-6), 117.2 (C-5), 115.6 (C-8), 114.0 (C-2),
64.5 (C-1), 32.5 (C-2"), 30.4~23.2 (C-3'~C-21"),
14.2 (C-22"0 PA_EKls 550550, #iE e s 6

by B AR — - bR .

&Y 1 AR A, ESI-MS: 517.5 [M+H],
540.2 [M+Na]*, 515.4 [M—H] . 'H-NMR (CDCl,,
300 MHz): 7.60 (1H, d, J = 16.5 Hz, H-8), 7.07 (1H,
d, J = 1.5 Hz, H-2), 7.00 (1H, dd, J = 8.4, 1.5 Hz,
H-6), 6.87 (1H, d, J = 8.4 Hz, H-5), 6.26 (1H, d, J =
16.2 Hz, H-7), 4.19 (2H, t, J = 6.6Hz, H-1"), 1.69 (2H,
m), 1.25 (42H, br s), 0.96 (3H, t, J = 6.6 Hz, H-24');
BC-NMR (CDCls, 100 MHz) &: 169.4 (C-9), 149.5
(C-3), 148.1 (C-4), 147.3 (C-7), 128.5 (C-1), 1243
(C-6), 116.2 (C-5), 116.6 (C-8), 115.0 (C-2), 64.5
(C-1"), 32.5 (C-2'), 30.4~232 (C-3'~C-23"), 14.2
(C-24"). Loy Hr % 5E 9 HL5 SRR B Pxt i A —
B/, WS T A R MHERE - DU bERE R .

A 8: AR A, ESI-MS: 475.7 [M+H]",
497.2 [M+Na]", 4743 [M—H] . 'H-NMR (CDCl;,
300 MHz) J: 7.60 (1H, d, J = 15.9 Hz, H-8), 7.09 (1H,
dd, J = 8.1, 1.8 Hz, H-6), 7.04 (1H, d, J = 1.8 Hz,
H-2), 6.91 (1H, d, J = 8.1 Hz, H-5), 6.29 (1H, d, J =
15.9 Hz, H-7), 4.19 (2H, t, J= 6.6 Hz, H-1"), 3.93 (3H,
s, OCH3), 1.68 (2H, m), 1.25 (34H, br s), 0.86 (3H, t,
J = 6.0 Hz, H-20"); "*C-NMR (CDCl;, 100 MHz) ¢:
167.4 (C-9), 147.9 (C-3), 146.7 (C-4), 144.6 (C-7),
127.0 (C-1), 123.0 (C-6), 115.6 (C-5), 114.7 (C-8),
109.3 (C-2), 55.9 (-OCH3), 64.6 (C-1"), 31.9 (C-2'),
29.7~22.7 (C-3'~C-19"), 14.1 (C-20") . NOESY1D:
M 93.93 I 6 7.04 B ES, M 6 6.91 I
57.09 HILIE RS, MU 6 7.09 B 5 7.60.6.91.6.29,
3.93 ¥ EE, M BEHE BB e . LA K
P 5 OB e 48 wEfe S 8 It
BRI T

&Y 9: Ak A, ESI-MS: 503.7 [M+H]',
541.0 [M+K]", 501.4 [M—H] . 'H-NMR (CDCls,
300 MHz) d: 7.65 (1H, d, J = 15.9 Hz, H-8), 7.07 (1H,
dd, J = 8.4, 1.8 Hz, H-6), 7.04 (1H, d, J = 1.8 Hz,
H-2), 6.92 (1H, d, J = 8.4 Hz, H-5), 6.29 (1H, d, J =
15.9 Hz, H-7), 4.19 (2H, t, J = 6.9 Hz, H-1"), 3.93 (3H,
s, OMe), 1.67 (2H, m), 1.25 (38H, br s), 0.88 (3H, t,
J = 6.0 Hz, H-22"); "C-NMR (CDCl;, 100 MHz) ¢:
167.4 (C-9), 147.9 (C-3), 144.6 (C-4), 130.6 (C-7),
128.8 (C-1), 123.0 (C-6), 115.7 (C-5), 114.7 (C-8),
109.3 (C-2), 55.9 (-OCH3), 64.6 (C-1"), 31.9 (C-2'),
30.6~22.7 (C-3'~C-21"), 14.1 (C-22") . NOESY1D:
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M 93.93 1 6 7.04 EIHEES, MRS 6 6.92 I
57.04 LIRS, 24 6 7.04 I 5 7.65.6.92.6.29.
3.93 ¥ aE, MBI BT B R, DA K
P 5 SCRR B e 4 — 30, We k& 9 T
BRI 1 eI

%%%HLEQ%XEQMS$1HM+m*
568.0 [M+K]", 529.4 [M—H] . 'H-NMR (CDCls,
300 MHz) d: 7.60 (1H, d, J = 15.9 Hz, H-8), 7.07 (1H,
dd, J = 8.4, 1.8 Hz, H-6), 7.04 (1H, d, J = 1.8 Hz,
H-2), 6.92 (1H, d, J = 8.4 Hz, H-5), 6.29 (1H, d, J =
15.9 Hz, H-7), 4.19 (2H, t, J = 6.9 Hz, H-1"), 3.93 (3H,
s, OMe), 1.67 (2H, m), 1.25 (38H, br s), 0.88 (3H, t,
J = 6.0 Hz, H-24"); “C-NMR (CDCls;, 100 MHz) ¢
167.4 (C-9), 147.9 (C-3), 144.6 (C-4), 130.6 (C-7),
128.8 (C-1), 123.0 (C-6), 115.7 (C-5), 114.7 (C-8),
109.3 (C-2), 55.9 (-OCH3), 64.6 (C-1'), 31.9 (C-2"),
30.6~22.7 (C-3'~C-23"), 14.1 (C-24") . NOESY1D:
UM 6 3.93 I 6 7.04 HHILIG R85, 4I5S 6 6.92 I 6
7.04 HILKERS, I 6 7.04 B 6 7.60. 6.92. 6.29.
3.93 ¥HBIG R, M UCHE R P ER IR e . DL A
o5 e R Mg 48 R 10 et
BT R IE 1 DU bR RS .

AW 11: AERA, mp 109~110 C, ESI-MS
m/z: 137.1 [M+H]", 1351 [M—H] . 'H-NMR
(CDCLs, 300 MHz) 6: 7.91 (2H, d, J = 8.4 Hz, H-2, 6),
6.90 (2H, d, J = 8.4 Hz, H-3, 5), 2.57 (3H, s, -COCHj);
BC-NMR (CDCl;, 100 MHz) &: 130.2 (C-1), 131.1
(C-2, 6), 115.4 (C-3, 5), 160.5 (C-4), 114.6 (C-5), 197.6
(C-7),26.3 (C-8). Zeik o s 5 SCik a5k,
W AL &) 11 g 4- 332K 20 .

ta12: AIEERK, mp 50~51 C. ESI-MS
mlz: 2150 [M+H]", 2134 [M—H] , 'H-NMR
(CDCl;, 300 MHz) d: 235 (2H, t, J = 7.5 Hz,
-CH,COOH), 1.63 (2H, m), 1.25 (br s, CH,X9), 0.88
(3H, t, J=7.5Hz, -CH;). Z[AMEi%: 2904, 1700,
1278 em™o DA_EXHE 5 SCERBRED 80 flefe s
W12 e+ =R

ta13: AR, mp50~51 C. ESI-MS
miz: 229.0 [M+H]", 2274 [M—H] , 'H-NMR
(CDCl;, 300 MHz) J: 2.64 (2H, t, J = 6.2 Hz,
-CH,COOH), 1.56 (2H, m, -CH,CH,COOH), 1.28

(brs, CH, X 10), 0.88 (3H, t, J = 6.6Hz, -CHs). £ZLAMY
W 2897, 1710 em o DA 5 ok Foam 2
2, e A 13 N IE VIR .

E14: FERAR, S5 NFXTR S
FEUEAT 2 00806 B, 138 RE A DA S 2 )3 34—
2, HEGUEB AT, e il M.

EW15: okt i, #EAREA R R
8N RIT I REE 545 S BE U A — 20 HIRE G
I ARG, MO E N - BT

Sk
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