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Research on the preparation of amino acid derivatives of diosgenin and its
anti-tumor effect
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ABSTRACT: Objective To synthesize the amino acid derivates of diosgenin, investigate the effect of
derivates on inhibition of human tumor cell growth and study its antitumor mechanism preliminarily. M ethods
The derivates of amino acid from diosgenin were prepared by esterification reaction. The chemical structure of
derivatives was determined by nuclear magnetic resonance (NMR) spectroscopy. The inhibitive effect of cell
growth of derivatives was measured by MTT assay. Flow cytometic analysis was used to detect cell phase
distribution of Caco-2 cell. Results Four amino acid derivatives from diosgenin were synthesized
successfully, including phenylalanine, alanine, proline and valine diosgenin ester. Valine diosgenin ester was a
new compound, and it had a clear growth inhibition in 4 tumor cell lines including Caco-2, MGC-709,
SPC-A-land SH-SYS5Y in vitro, but the others had not. Caco-2 cells treated with valine diosgenin ester showed

an obvious effect on the cell cycle, and an increase of cell in S phase and a decrease in G,/M phase were found.
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Conclusions Novel derivatives-valine diosgenin ester synthesized has an obvious growth inhibition effect to
tumor cell lines in vitro, and it also has an effect on the cell cycle of Caco-2.
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ANEEBAFE (Caco-2) 4R DNA & R FNZR AR B 2ARY (MGC-709) (Caco-2)
A (SH-SY5Y) (SPC-A-1)
Caco-2 60 mmx15 mm s
1x10° 24 h 30 pg/mL 24 h,
L- , 0 12 24 36 60 pug/mL MGC-709
h R ) 1000 r/min 5 min, Caco-2 SH-SYS5Y SPC-A-1
(0.01 mol/L, pH7.4) 1 ,70% 70.15% 65.26% 59.26% 72.36%
4 C 18 h, PBS 2 , 1000 r/min 5 )
min, , 0.5 mL 50 g/L , 100 , ,  MGC-709
mg/L ,4°C 30 min 500 Caco-2 SH-SYS5Y SPC-A-1 ICsy
mm , FACSCalibur( 20.94 pg/mL  31.90 pg/mL 35.35 pg/mL 27.44
BD , , pg/mL 4
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Tablel Therecovery and NMR data of four compounds
"HNMR ( CDCl;, 400 MHz) BCNMR(CDCls,100 MHz)
5.39 (m,1H), 4.61(m, 1H), 87.31(m, 2H), 5174.61, 139.48, 137.24, 129.31, 128.46,
7.21(m,3H), 4.45~4.39(dd, J=7.2 Hz,1H), 126.72, 122.46, 109.22, 80.73, 74.48,
75.800,  o-12~3.69(0=6.3 Hz,1H), 3.47(m,1H), 3.41~3.36(J=10.7 Hz,1H),  66.79, 62.03, 56.37, 55.89, 49.87, 41.56,
S 3.10~3.05(m, 1H), 291(m, 1H), 223(m, 2H), 41.18,40.20, 39.66, 37.88, 36.88, 36.87,
1.97(m,2H),1.85(m,3H),1.03(s,3H), 0.99~0.97(J=6.8Hz, 3H), 31.99, 31.79, 31.34, 30.24, 29.65, 28.76,
79(m,6H) 27.65,20.76, 19.27, 17.09, 16.23, 14.48
8174.90, 139.47, 122.46, 109.20, 105.30,
84.86, 80.74, 74.32, 70.34, 66.73, 62.01,
85.36(m,1H), 4.61(s, 1H), 4.43~4.37(dd, J=7.1 Hz, 1H), 5637, 55.66, 49.87, 46.13, 41.55, 42.18,
75.53%  3.45(m,2H), 3.33(J=10.8,1H), 2.30(d,1H), 1.23(q, 3H), 1.04(s, 40.59, 40.20, 39.67, 37.95, 36.86, 36.67,
2H), 0.96(s,3H), 0.97~0. 94(q, J=3.1 Hz, 3H), 0.69 (m, 6H ) 36.12, 34.20, 33.85, 31.98, 31.78, 31.33,
30.22, 28.74, 27.64, 26.44, 24.88, 21.16,
20.58,19.31, 17.07, 16.21, 14.47
85.35(m,1H), 4.61(s,1H), 4.42~436(dd, =72 Hz1H), ©6174.58, 139.48, 122.48, 109.22, 80.75,
3.69(1=6.8, 1 H) 74.47, 66.80, 62.06, 59.83, 56.40, 49.89,
) : T e _ 46.99, 41.58, 40.22, 39.68, 37.97, 36.89,
93.0% ;';g(g"gg’ 3;393'3%{] 1(1)‘;3}12’111:1)’ 31‘0;1(“1’1?11’ 2‘5‘;?]’21)7’ 36.69, 32.01, 31.81, 31.36, 30. 35, 30.26,
29(d, 3H), 2.09(m,TH), 1.93(m,IH), 1.01(s, 3H), 0.94(=6.7  »¢ 78" 57 66’ 25.39, 20.79, 19.31, 17.12,
Hz, H), 0.76(m,6H) 16.25. 14.49
174.72, 139.44, 122.43, 109.16, 80.70,
77.32, 77.00, 76.69, 74.14, 66.74, 62.03,
89.7% 59.82, 56.36, 49.87, 41.53, 40.17, 39.64,

38.05, 36.86, 32.05, 31.76, 31.32, 30.21,
28.74, 27.70, 20.74, 19.25, 19.20, 17.10,
17.07, 16.20, 14.45
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