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ABSTRACT Objective: To explore the chemical constituents for the seeds of Cicer arietinum Linn., and lay the foundation for
clarifying the nutritional function and medicinal value of the title plants from the perspective of pharmacodynamic material basis.
Methods: The 75% ethanol extract of C. arietinum was dispersed in water, and extracted extensively by petroleum ether, ethyl acetate,
and n-butanol, respectively, to obtain different extraction. The n-butanol extract was isolated and purified by normal phase silica gel,
Sephadex LH-20, and semi-preparative high performance liquid chromatography. The structures of the purified compounds were
elucidated by 'H and *C-NMR spectroscopy. Results: Eight compounds were identified from the seeds of C. arietinum. Their structures
were identified as (+)pinitol (1), ethyl-a-D-galactopyranoside (2), L-tryptophan (3), B-sitosterol (4), 8-daucosterol (5), methyl linoleate
(6) and quercetin 3-O-8 -D-

glucopyranoside (8) were identified firstly from the seeds of C. arietinum. The structure of previous reported ethyl a-L-galactopyranoside

(6), linoleic acid (7), and quercetin 3-O-8 -D-glucopyranoside (8). Conclusions: Methyl linoleate
in the seeds of C. arietinum was confirmed as ethyl a-D-galactopyranoside (2).
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Fig.1 Chemical structures of compounds (1-8) identified from C. arietinum.
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&Y 1, AEIELHR . 'H-NMR (500 MHz, C;D;N) 8,
4.81 (2H, m, H-1, H-6), 4.75 (2H, m, H-2, H-5), 4.64 (1H, t, J=
9.3 Hz, H-4), 4.16 (1H,t, J=9.3 Hz, H-3),3.94 (3H, s, -OCH,);
BC-NMR (125 MHz, CDN) 8¢: 86.2 (C-1), 75.0 (C-5), 74.5
(C-3), 74.1 (C-6), 73.4 (C-2), 72.6 (C-4), 61.1 (-OCH,), L I I
HHE- 5 SCHRARGE (1 (HRA BE— 300 USRS 1 o (DR
(WLIE 1),

a2, HEBRARE . 'H-.NMR (500 MHz, C;D:N)
8w 5.31 (1H,d, J =3.3 Hz, H-1), 4.61-4.38 (6H, m, H-2, H-3,

H-4, H-5, H,-6), 3.94 (1H, dq, /= 9.8, 7.1 Hz, H,-1), 3.55 (1H, dq,
J=98, 7.1 Hz, H-1'), 1.16 (3H, t, J = 7.1 Hz, Hy-2"); "C-NMR
(125 MHz, C.D:N) 8 100.7 (C-1), 72.9 (C-5), 72.0 (C-3), 71.3
(C-4), 70.8 (C-2), 63.8 (C-1'), 62.9 (C-6), 15.6 (C-2'), L) |- itk
P55 SCHHGE R 28 o-D- 23U —30 1, e aw 2
R a-D- FFUMEF(WE 1)

EY 3, a5 R . 'H-NMR [CD,0D:CsD;N (2:1),
500 MHz]: 5, 7.10(1H, s, H-2), 7.77 (1H, d, J= 7.9 Hz, H-4), 7.10
(1H, t, J= 7.5 Hz, H-5), 7.04 (1H, t, J = 7.5 Hz, H-6), 7.33 (1H, d,
J=8.0 Hz, H-7), 3.26 (1H, dd, J = 15.2, 9.8 Hz, H-8a), 3.66 (1H, J
= 152, 3.8 Hz, H-8b), 3.85 (1H, dd, J = 9.8, 3.8 Hz, H-9)
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53C-NMR [CD,0D:CsD:N (2:1), 125 MHz]: 8, 125.2 (C-2), 110.0
(C-3), 128.6 (C-3a), 119.5 (C-4), 120.1 (C-5), 122.7 (C-6), 112.5
(C-7), 138.3 (C-7a), 28.6 (C-8), 56.9 (C-9), 174.2 (C-10), LI [k
TEHE S SCEGE Y L- e — 30, s e kA 3 o8 L
BER(ILE 1),

&Y 4, R IRSE . 'H-NMR (500 MHz, CDCL) &y
535 (1H,t, J=4.9 Hz, H-6), 3.52 (1H, m, H-3), 1.01 (3H, s,
H,-19),0.92 (3H, d, J=6.5 Hz, H;-21),0.85 (3H, t, J=7.7 Hz,
H,-29), 0.83 (3H, d, J=6.8 Hz, H;-27), 0.81 (3H, d, J= 6.8 Hz,
H,-26), 0.68 (3H, s, Hi-18); "C-NMR (125 MHz, CDCL,) 8¢ 37.3
(C-1),31.7(C-2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7 (C-6),
31.9 (C-7, C-8), 50.2 (C-9), 36.7 (C-10), 21.1 (C-11), 39.8 (C-12),
42.4 (C-13), 56.8 (C-14), 24.3 (C-15), 28.3 (C-16), 56.1 (C-17),
11.9 (C-18), 19.4 (C-19), 36.2 (C-20), 18.8 (C-21), 34.0 (C-22),
26.2 (C-23), 45.9 (C-24), 29.2 (C-25), 19.8 (C-26), 19.1 (C-27),
23.1 (C-28), 12.0 (C-29). Lk 384 5 Sk IRTE Y B- 7 S8
— I ALY 4 O B- A EECILIE 1),

a5, FEIERFA, HNMR [500 MHz, CD\N:
CDCl, (2:1)] 8y 5.26 (1H, m, H-6), 4.49 (1H, d, J= 7.8 Hz, H-1"),
3.98 (1H, dd, J=11.8,3.6 Hz), 3.85 (1H, dd, J=11.7, 5.4 Hz),
3.64 (2H, m), 3.56 (1H, m, H-3), 3.45 (2H, m), 0.93 (6H, o,
H3-19, H;-21), 0.86 (3H, d, /= 7.7 Hz, H:-29), 0.80 3H, d, /= 6.8
Hz, H;-27),0.77 (3H, d, J= 6.8 Hz, H,-26), 0.62 (3H, s, H3-18);
BC-NMR [125 MHz, CsD;N:CDCl; (2:1)] 8¢: 37.8 (C-1), 30.3
(C-2), 78.3 (C-3), 39.3 (C-4), 141.3 (C-5), 122.4 (C-6), 32.5 (C-7),
32.4 (C-8), 50.7 (C-9), 37.2 (C-10), 21.6 (C-11), 40.3 (C-12), 42.8
(C-13), 56.6 (C-14), 24.8 (C-15), 28.8 (C-16), 57.3 (C-17), 12.4
(C-18), 19.8 (C-19), 36.6 (C-20), 19.3 (C-21), 34.4 (C-22), 26.6
(C-23), 46.4 (C-24), 29.7 (C-25), 20.3 (C-26), 19.6 (C-27), 23.6
(C-29), 12.5 (C-29), 102.3 (C-1'), 74.4 (C-2"), 79.3 (C-3"), 72.0
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539 (4H, m, H-9, H-10, H-12, H-13), 3.70 (3H, s, -OCHs), 2.81
(2H, t, J= 6.6 Hz, H,-11), 2.34 (2H, t, J = 7.6 Hz, H,-2), 2.07 (4H,
m, H2-8, H,-14), 1.66 (2H, m, H,-3), 1.32 (14H, H,-4, H,-5, H,-6,
H,-7, Hr15, Hr-16, H-17), 092 (3H, t, J = 6.5 Hz, Hy-18);
BC-NMR (125 MHz, CDCL) 8¢ 174.3 (C-1), 34.3 (C-2), 25.1
(C-3), 29.2 (C-4), 29.3 (C-5), 29.5 (C-6), 29.7 (C-7), 27.3 (C-8),
1302 (C-9), 128.1 (C-10), 25.8 (C-11), 1283 (C-12), 130.3
(C-13), 27.3 (C-14), 29.3 (C-15), 31.7 (C-16), 22.8 (C-17), 14.2
(C-18), 51.5 (-OCHy), LA 1 B340 15 SCHRFRE A S e 7% P i
—FS A A ) 6 IR R (LI 1),

Y 7, REEHARIEAR . H-NMR (500 MHz, CDCly)
8w 5.36 (4H, m, H-9, H-10, H-12, H-13), 2.77 (2H, t, = 6.6 Hz,
H,-11),2.35 (2H,t, J=7.5 Hz, H,-2),2.04 (4H, m, H,-8, H,-14),
1.63 (2H, m, H,-3), 1.28 (14H, H-4, H,-5, H»6, H,-7, H,-15,
H2-16, H,-17), 0.88 (3H, t, J = 6.0 Hz, H,-18); “C-NMR (125
MHz, CDCl,) 8¢ 180.4 (C-1), 34.2 (C-2), 24.8 (C-3), 29.2 (C-4),

29.3 (C-5), 29.5 (C-6), 29.6 (C-7), 27.4 (C-8), 129.9 (C-9), 128.1
(C-10), 25.8 (C-11), 128.2 (C-12), 130.2 (C-13), 27.3 (C-14), 29.4
(C-15),32.1 (C-16), 22.8 (C-17), 14.2 (C-18), LA - i 5cd 53¢
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S 6.23 (I1H, d, J=2.0 Hz, H-6), 6.42 (1H, d, J= 2.0 Hz, H-8),
7.73 (1H, d, J=2.1 Hz, H-2"), 6.89 (1H, d, J = 8.4 Hz, H-5"), 7.60
(1H, dd, J=8.5, 2.1 Hz, H-6"), 5.27 (1H, d, J= 7.6 Hz, H-1"), 3.51
(1H, m, H-2"), 3.45 (1H,t, /J=9.0 Hz, H-3"),3.36 (1H,t,7=9.0
Hz, H-4"), 3.24 (1H, m, H-5"), 3.75 (1H, dd, J=11.9, 2.5 Hz,
Ha-6"), 3.61 (1H, dd, J=11.9, 5.3 Hz, Hy-6"), *C-NMR (CD,OD,
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