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Abstract: By using computer-aided drug design, the activities group model which CDK4/6 inhibitors on the
market were introduced to silybin C-7, and a series of silybin derivatives were designed and synthesized, and the
structure was confirmed by MS, "C NMR and 'H NMR. The in vitro antitumor activity evaluation of the target
compound was carried out by MTT method, and the in vitro anti-tumor activity was carried out in human hepato-
cellular carcinoma cells (HepG-2). Experimental results show that all compounds are higher than the activity of the
parent silybin, of which compound I, has a certain inhibitory effect on human HepG-2 cells, which is worth further

study.
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Structures of silybin A and silybin B
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Table 1 MS, "C NMR and 'H MNR elemental analysis data of target compounds

ESI-MS
Compd.  (m/z) "C NMR (CDCl,, 150 MHz) '"H NMR (600 MHz, DMSO-d,)
[M+H]"
B 673.17 185.7,170.2,170.2, 169.0, 169.0, 162.2, 160.5, 152.2,  § 11.12 (s, 1H), 7.35-6.89 (m, 6H), 6.31 (d, J = 2.3 Hz, 1H), 6.28 (d,

151.4,147.0, 142.9, 139.2, 131.5, 127.2, 122.7, 119.7,
118.2,109.8, 109.5, 109.1, 108.5, 98.8, 96.8, 84.1, 79.7,
78.6,73.5, 63.3, 55.8,20.7,20.7, 20.3, 20.3

799.18 185.5,170.2,170.2, 169.1, 169.0, 162.2, 157.1, 152.2,
151.4,147.0, 142.9, 139.2, 131.5, 127.2, 122.6, 119.7,
118.3,110.1, 109.5, 109.1, 108.5, 100.8, 98.8, 84.1,
79.7,78.6,73.5, 63.3,55.8,44.7, 28.6, 28.4, 22.4, 20.7,
20.7,20.3,20.3, 14.1

850.19 185.7,171.1, 169.8, 169.1, 169.0, 162.2, 157.1, 152.2,
151.4,148.7,147.0, 142.9, 139.2, 138.6, 131.5, 130.4,
127.2,125.5,123.3,119.7, 118.2, 113.9, 113.1, 109.8,
109.5, 108.8, 108.5, 100.8, 98.8, 84.3, 79.7, 78.6, 73.5,
63.3,55.8,20.7,20.7,20.3, 20.2

J=22Hz, 1H),5.75 (t,J= 12.1 Hz, 1H), 5.52 (d, J = 12.1 Hz, 1H),
5.1 (t, J=12.2 Hz, 1H), 4.66-4.59 (m, 1H), 4.14 (d, J= 7.9 Hz,
1H), 3.99 (dd, J= 12.4, 5.1 Hz, 1H), 3.79 (s, 3H), 2.27 (s, 3H), 2.26
(s, 3H), 2.01 (s, 3H), 1.96 (s, 3H)

59.11 (m, 1H), 7.32-6.84 (m, 6H), 6.41 (d, J = 2.3 Hz, 1H), 6.09 (d,
J=22Hz, 1H),5.68 (t, /= 12.1 Hz, 1H), 5.50 (d, J = 12.2 Hz, 1H),
5.12(t,J = 11.8 Hz, 1H), 4.66-4.59 (m, 1H), 4.20 (s, 1H), 4.14 (d,
J=17.8Hz, 1H),3.88 (dd, J = 12.7, 5.1 Hz, 1H), 3.79 (s, 3H), 2.87
(m, 2H), 2.28 (s, 3H), 2.26 (s, 3H), 2.01 (s, 3H), 1.96 (s, 3H), 1.52
(m, 2H), 1.29 (m, 2H), 1.28 (m, 2H), 0.87 (t, J = 7.5 Hz, 3H)
510.58 (s, 1H), 7.86-7.19 (m, 5H), 7.05-6.89 (m, 6H), 6.36 (d, J=
2.3 Hz, 1H), 6.23 (d, J=2.2 Hz, 1H), 5.85 (t, J= 12.1 Hz, 1H), 5.52
(d,J=12.1 Hz, 1H), 5.14 (t, J = 11.6 Hz, 1H), 4.65-4.59 (m, 1H),
4.12 (d, J= 8.6 Hz, 1H), 3.95 (dd, J= 12.4, 5.1 Hz, 1H), 3.79 (s, 3H),
2.24 (s, 3H), 2.18 (s, 3H), 2.01 (s, 3H), 1.96 (s, 3H)
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ESI-MS
Compd.  (m/z) "C NMR (CDCl,, 150 MHz) '"H NMR (600 MHz, DMSO-d,)
[M+H]

I 823.15 185.7,170.2,170.2, 169.0, 169.0, 163.7, 162.6, 157.1, 6 10.67 (s, 1H), 7.86-7.19 (m, 4H), 7.37-6.95 (m, 6H), 6.56 (t, J =
152.2,151.4, 147.0, 142.9, 139.3, 139.2, 131.5, 131.1, 7.5 Hz, 1H), 6.31 (d, J= 2.3 Hz, 1H), 6.26 (d, J=2.2 Hz, 1H), 5.76
127.2,122.7,119.7, 1182, 115.0, 110.5, 109.8, 109.5,  (t,J=12.3 Hz, 1H), 5.52 (d, J= 12.2 Hz, 1H), 5.11 (t, J=11.7 Hz,
109.1, 108.5, 104.8, 100.8, 98.8, 84.1, 79.7, 78.6, 73.5,  1H), 4.66-4.59 (m, 1H), 4.14 (d, J= 9.6 Hz, 1H), 3.98 (dd, J = 12.6,
63.3,55.8,20.7,20.7,20.3, 20.3 5.1 Hz, 1H), 3.79 (s, 3H), 2.27 (s, 3H), 2.26 (s, 3H), 2.01 (s, 3H),

1.96 (s, 3H)

I, 799.82  186.1,170.2,170.2, 169.0, 169.0, 162.6, 157.1, 152.2, 6 7.35-6.89 (m, 6H), 6.31 (d, J = 2.3 Hz, 1H), 6.26 (d, J=2.2 Hz,
151.4,147.0,142.9,139.2, 131.5, 127.2, 122.7, 119.7,  1H), 5.76 (t, J = 12.1 Hz, 1H), 5.52 (d, J=12.1 Hz, 1H), 5.11 (t, J =
118.2,109.8, 109.5, 109.1, 108.5, 100.8, 98.8, 84.1, 11.6 Hz, 1H), 4.94-4.69 (m, 1H), 4.20 (s, 1H), 4.14 (d, J= 9.8 Hz,
79.7,78.6,73.5, 63.3, 55.8, 41.9, 38.3, 24.9, 20.7, 20.7, 1H), 3.98 (dd, J=12.4, 5.1 Hz, 1H), 3.79 (s, 3H), 2.87 (t, /= 6.8 Hz,
20.3,20.3 2H), 2.27 (s, 3H), 2.26 (s, 3H), 2.01 (s, 3H), 1.96 (s, 3H), 1.59 (m,

2H), 1.53 (m, 2H), 0.91 (d, J = 2.3 Hz, 6H)

I 883.15 185.7,170.2,170.2, 169.0, 169.0, 162.6, 157.1,152.2, 6 10.73 (s, 1H), 7.55-7.35 (m, 8H), 6.89-6.88 (m, 2H), 6.31 (d, J =
151.4,147.0, 142.9, 139.2, 134.9, 132.4, 131.5, 128.5, 2.3 Hz, 1H), 6.26 (d, J= 2.2 Hz, 1H), 5.76 (t,J = 12.1 Hz, 1H), 5.52
127.2,126.2,122.8,122.7,119.7, 118 2, 115.7, 109.6,  (d, J=12.1 Hz, 1H), 5.11 (t,J = 11.6 Hz, 1H), 4.66-4.59 (m, 1H),
109.5,109.1, 108.5, 100.8, 98.8, 84.1, 79.7, 78.6, 73.5, 4.14 (d, J=10.6 Hz, 1H), 3.98 (dd, J = 12.4, 5.1 Hz, 1H), 3.79 (s,
63.3,55.8,20.7,20.7,20.3,20.3 3H), 2.27 (s, 3H), 2.26 (s, 3H), 2.01 (s, 3H), 1.96 (s, 3H)

I, 805.16 184.9,170.4,170.2, 169.0, 169.0, 162.6, 157.1,152.2, 6 10.53 (s, 1H), 7.35-7.18 (m, 6H), 6.89-6.80 (m, SH), 6.31 (d, J =
151.4,147.0, 142.9, 139.2, 137.7, 131.5, 129.5, 129.5, 2.3 Hz, 1H), 6.26 (d, J= 2.2 Hz, 1H), 5.76 (t,J = 12.3 Hz, 1H), 5.52
127.2,123.2,122.4,119.7, 119.4, 119.4, 118.2,109.8,  (d,J=12.3 Hz, 1H), 5.11 (t,J = 11.8 Hz, 1H), 4.66-4.59 (m, 1H),
109.5,109.1, 108.5, 100.8, 98.8, 84.1,79.7, 78.6, 73.5, 4.14 (d, J=9.9 Hz, 1H), 3.98 (dd, J = 12.4, 5.1 Hz, 1H), 3.79 (s, 3H),
63.3,55.8,20.7,20.7,20.3,20.3 2.27 (s, 3H), 2.26 (s, 3H), 2.01 (s, 3H), 1.96 (s, 3H)

I 825.21 185.4,170.2,170.1, 169.0, 169.0, 162.6, 157.1, 153.3, 5 10.62 (s, 1H), 7.35-6.89 (m, 6H), 6.85-6.78 (m, 4H), 6.31 (d, J =
1522, 151.4, 147.0, 1429, 139.2, 131.5, 130.0, 127.2, 2.3 Hz, 1H), 6.26 (d, J=2.4 Hz, 1H), 5.76 (t, J = 12.1 Hz, 1H), 5.52
124.5,124.5,122.7,119.7, 118.2, 115.1, 115.1, 109.8,  (d,J=12.1 Hz, 1H), 5.11 (t,J = 11.3 Hz, 1H), 4.68-4.57 (m, 1H),
109.5,109.1, 108.5, 100.8, 98.8, 84.1,79.7, 78.6, 73.5, 4.14 (d, J= 8.9 Hz, 1H), 3.98 (dd, /= 12.4, 5.1 Hz, 1H), 3.81 (s, 3H),
63.3,55.8,20.7,20.7,20.3,20.3 3.79 (s, 3H), 2.37 (s, 3H), 2.26 (s, 3H), 2.04 (s, 3H), 1.87 (s, 3H)

I, 840.22 185.7,170.3, 170.3, 169.0, 169.0, 162.6, 157.1, 152.2, 6 10.59 (s, 1H), 7.35-6.89 (m, 6H), 6.31 (d, J= 2.3 Hz, 1H), 6.26 (d,
151.4,147.0,142.9,139.2, 139.1, 135.1, 131.5, 130.9, J=2.2 Hz, 1H), 5.66 (t,J = 12.0 Hz, 1H), 5.32 (d, /= 12.1 Hz, 1H),
127.2,122.7,122.3,119.7, 119.2, 118.2, 117.5,109.8,  5.11 (t,J = 11.6 Hz, 1H), 4.66-4.59 (m, 1H), 4.14 (d, J = 9.6 Hz, 1H),
109.5, 109.1, 108.5, 100.8, 98.8, 84.1, 79.7, 78.6, 73.5,  3.98 (dd, J=12.4, 5.1 Hz, 1H), 3.79 (s, 3H), 2.27 (s, 3H), 2.26 (s,
63.3,55.8,20.8,20.7,20.3,20.3 3H), 2.01 (s, 3H), 1.96 (s, 3H)

I, 850.39 185.6,170.2,170.2, 169.0, 169.0, 162.6, 157.1, 1522, 5 10.89 (s, 1H), 8.43 (d, J=7.26 Hz, 1H), 8.31 (d, J = 7.30 Hz, 1H),
151.4, 147.0, 1429, 140.2, 139.2, 138.8, 138.1, 131.5,  7.35-6.89 (m, 6H), 6.31 (d, J= 2.3 Hz, 1H), 6.26 (d, J= 2.2 Hz, 1H),
131.2,127.2,122.7,120.8, 119.7, 118.2, 118.1, 109.8,  5.76 (t,J=12.1 Hz, 1H), 5.52 (d, J= 12.1 Hz, 1H), 5.11 (t, J =
109.5,109.1, 108.5, 100.8, 98.8, 84.1,79.7, 79.2, 73.5, 11.6 Hz, 1H), 4.66-4.59 (m, 1H), 4.14 (d, J= 10.6 Hz, 1H), 3.98 (dd,
63.3,55.8,20.7,20.5,20.3,20.3 J=12.4,5.1Hz, 1H), 3.79 (s, 3H), 2.27 (s, 3H), 2.26 (s, 3H), 2.01 (s,

3H), 1.96 (s, 3H)

I, 909.21 194.3,185.7,170.2,170.2,162.6,157.1,152.2, 151.4, 6 10.82 (s, 1H), 7.81-7.61 (m, 5H), 7.60-7.08 (m, 4H), 7.05-6.59 (m,
147.0, 144.7,142.9, 139.2, 138.4, 137.4,133.5, 132.4,  6H), 6.37 (d, J=2.3 Hz, 1H), 6.26 (d, J=2.2 Hz, 1H), 5.76 (t, J =
131.5,131.8, 130.3, 128.4, 128.4, 127.2,123.1, 122.7,  12.1 Hz, 1H), 5.52 (d, /= 12.1 Hz, 1H), 5.11 (t, J= 11.6 Hz, 1H),
120.3, 119.7, 118.2, 114.6, 109.8, 109.5, 109.1, 108.5,  4.66-4.59 (m, 1H), 4.14 (d, J=9.7 Hz, 1H), 3.98 (dd, J = 12.4,
100.8, 98.8, 84.1, 79.7, 78.6, 73.5, 63.3, 55.8, 20.7, 5.1 Hz, 1H), 3.79 (s, 3H), 2.27 (s, 3H), 2.26 (s, 3H), 2.01 (s, 3H),
20.7,20.3,20.3 1.96 (s, 3H)

I, 851.33 185.7,170.2,169.2,169.0, 162.6, 157.8, 152.5, 150.4, 6 10.58 (s, 1H), 8.04-7.35 (m, 8H), 6.89-6.57 (m, 2H), 6.31 (d, J =
146.5,142.8, 137.3, 135.2, 132.4, 129.2, 128.4, 127.8, 2.3 Hz, 1H), 6.26 (d, J=2.2 Hz, 1H), 5.76 (t,J = 11.1 Hz, 1H), 5.38
126.2,123.5,122.7, 119.7, 118.2, 115.7, 109.6, 109.5,  (d, J=12.1 Hz, 1H), 5.17 (t,J = 10.9 Hz 1H), 4.66-4.59 (m, 1H),
109.2, 108.5, 102.8, 98.8, 84.1, 79.7, 77.9, 76.1, 63.4,  4.14(d,J=9.4 Hz, 1H), 3.98 (dd, J = 12.4, 5.1 Hz, 1H), 3.79 (s, 3H),
56.7,20.7,20.7,20.3,20.3 2.39 (s, 3H), 2.28 (s, 3H), 2.19 (s, 3H), 2.04 (s, 3H)

I 884.66 185.8,169.0,169.0, 168.7, 168.3, 162.6,157.1,152.2, 6 10.58 (s, 1H), 7.18 (s, 1H), 7.07-6.87 (m, 9H), 6.45 (d, J=2.3 Hz,

151.4,147.0,142.9,139.2, 134.9, 132.4, 130.6, 128.5,
127.2,126.2,123.8,122.1, 118.7, 118.2, 115.7, 109.6,
109.5,109.1, 108.5, 100.8, 98.8, 84.1, 79.7, 78.6, 73.5,
63.3,55.8,20.7,20.7, 20.3,20.3

1H), 6.37 (d, J=2.2 Hz, 1H), 6.10 (t, J= 12.1 Hz, 1H), 5.38 (d, J =
12.1 Hz, 1H), 5.17 (t, J= 11.5 Hz, 1H), 4.57 (m, 1H), 4.14 (d, J =
9.7 Hz, 1H), 3.83 (dd, J = 12.4, 5.1 Hz, 1H), 3.79 (s, 3H), 2.39 (s,
3H), 2.28 (s, 3H), 2.19 (s, 3H), 2.04 (s, 3H)
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'"H NMR (600 MHz, DMSO-d,)

ESI-MS
Compd.  (m/z) "C NMR (CDCl,, 150 MHz)
[M+H]
I, 823.75 185.7,170.2,170.2,168.4,157.3,157.1, 152.2, 151.4,
147.0, 142.9, 139.2, 134.9, 132.4, 131.5, 128.5, 126.3,
126.2,122.8, 122.7, 119.7, 118.2, 115.7, 109.6, 109.5,
109.1, 108.5, 100.8, 98.8, 84.1, 79.7, 78.6, 73.5, 63.3,
58.8,20.7,20.7, 20.3, 20.3
I, 819.79 185.7,170.2,170.2, 168.4,157.3,157.1, 152.2, 151.4,
147.0, 142.9, 139.2, 134.9, 132.4, 131.5, 128.5, 127.2,
126.2,122.8, 122.7, 119.7, 118.2, 115.7, 109.6, 109.5,
109.1, 108.5, 100.8, 98.8, 84.1, 79.7, 78.6, 73.5, 63.3,
55.8,20.7,20.7, 20.3, 20.3
I 840.20 185.7,169.0,169.0, 162.6, 157.1, 152.2, 151.4, 147.0,

142.9,139.2,136.9, 132.4,131.5, 129.5, 127.6, 126.2,
122.8,122.7,119.7, 118.2, 115.7, 109.6, 109.5, 109.1,
108.5, 100.8, 98.8, 84.1, 79.7, 78.6, 73.5, 63.3, 55.8,
20.7,20.7,20.3, 20.3

510.61 (s, 1H), 7.55-7.35 (m, 8H), 6.96-6.88 (m, 2H), 6.31 (d, J =
2.3 Hz, 1H), 6.26 (d, J = 2.2 Hz, 1H), 5.76 (t, J = 12.1 Hz, 1H), 5.52
(d,J=12.1 Hz, 1H), 5.11 (t, J = 11.9 Hz 1H), 4.66-4.59 (m, 1H),
4.14 (d, J=9.8 Hz, 1H), 3.98 (dd, J= 12.4, 5.1 Hz, 1H), 3.79 (s, 3H),
2.39 (s, 3H), 2.28 (s, 3H), 2.19 (s, 3H), 2.04 (s, 3H)

510.58 (s, 1H), 7.37-7.05 (m, 8H), 6.97-6.87 (m, 2H), 6.31 (d, J =
2.3 Hz, 1H), 6.26 (d, J = 2.2 Hz, 1H), 5.76 (t, J = 12.1 Hz, 1H), 5.52
(d,J=12.1 Hz, 1H), 5.11 (t, J = 11.6 Hz 1H), 4.66-4.59 (m, 1H),
4.14 (d, J=9.6 Hz, 1H), 3.98 (dd, J= 12.4, 5.1 Hz, 1H), 3.87 (s, 3H),
2.27 (s, 3H), 2.26 (s, 3H), 2.01 (s, 3H), 1.96 (s, 3H)

510.59 (s, 1H), 7.95-7.35 (m, 8H), 6.94-6.88 (m, 2H), 6.41 (d, J =
2.3 Hz, 1H), 6.26 (d, J = 2.2 Hz, 1H), 5.83 (t, J = 12.1 Hz, 1H), 5.58
(d,J=12.1 Hz, 1H), 5.11 (t, /= 11.9 Hz, 1H), 4.66-4.59 (m, 1H),
4.14 (d,J=17.6 Hz, 1H), 3.98 (dd, J= 12.4, 5.1 Hz, 1H), 3.79 (s, 3H),
2.39 (s, 3H), 2.28 (s, 3H), 2.09 (s, 3H), 2.04 (s, 3H)
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Reagents and conditions: (a) Acetic anhydride, DMAP, pyridine, r.t.; (b) H,NCH,CH,CH,, pyridine, 0 °C; (c) Sulfonyl chloride, DCM, r.t.,

NaH; (d) Amines, triethylamine, DCM, r.t. acetone.

Scheme 1 The synthesis routes of target compounds

MIH RS . 7E C-7 AL B e i R U B 14k &
1, 1, B 0% 5 6 I A0 & 1) B A B A 1) e g i 1k, L
I o HCAR 5 e 0 11 388 0, F g i e A B 2 3
H AW 1, % HepG-2 [ 301 2% 8 59.67%, A B ik
e
3 CDK4/6 B&EMEMR

4 41 CDK4/6 ¥ g 410 ) 3 11 52 30 45 R Wow, AR

KAWL, 1C,, EH 7 0.96 umol-L", 5 BH 4 X & 4
palbociclib (IC,, 1.03 umol-L™) # 24, & 84L& 4 vl i
o E AN CDK4/6 3 1 A FE B Rg /E A o
4 HFXE

{f I MVD 6.0 (Molegro Virtual Docker) #1447 H
CDK4/6 #1254 (PDB:5L2S), %% Docking Wizard fff i&
CDK4/6 88 1% M X 347 E". {# H Chem Draw 3D
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Table 2 Anti-tumor activity of target compounds on HepG-2 cells

Inhibition rate/%

Compd. 100 pmol-L™' 10 pmol-L™' 1Cyy/umol L
Sliybin 26.36 22.01 >50.00
C 77.99 26.63 48.02
I, 93.06 59.67 22.46
1, 45.65 35.98 >50.00
1 84.80 28.53 >50.00
I, 87.02 40.61 32.80
I 41.58 28.74 >50.00
I 73.35 36.04 32.72
L 64.64 37.85 42.63
I 29.81 26.55 >50.00
I, 59.36 29.41 >50.00
1, 32.83 22,50 >50.00
1, 40.70 29.12 37.81
1, 4824 3348 47.92
1, 57.12 3270 48.83
1, 53.76 3750 >50.00
1, 51.43 35.89 4672
Palbociclib 54.94 29.36 45.32

12.0 44  silybin (1) 3D #4 R, 5535 14 X Iy B 1 47 2
F M, #EE AR R AR, palbociclib 14 27 45 1) 34T
& oA, kR FT 4> B8 E MolDock Score [GRID] 5
1 548 5 MolDock SE, 15 2IAH B[ 737 X 45270 2. 4%
LA A 0 F A [5) 1) 77 7 5 CDK4/6 % 1 (PDB
Code:5L2S) #HATxF 4%, 1587 T X 8. Hpfhs
LU AR S 35

FEnH2 58 HE 519 B 1) — R A A AL G 451
SCAH, AH N R X422 S04 Discovery studio 4.0 S RRAT
JE 13 24 & Y5 CDK4/6 #8353 A4k 5 1 1
B BT BT SR BRI HER S
2 £ FR GLU120. GLN301. ASP270. PRO298. ILE269
RAMBEAER, NS5 E AR ES S (KB3). FEItEXT

H-Bonds
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Acceptor .

Figure 3 Mode of interaction between I, and CDK4/6 protein

I Conventional hydrogen bond

I8 259 palbociclib 5 CDK4/6 3 71 2% 5 v ) ALA291 .
ASP134.ALA285 Z L IR /™ A= At 5 wi /K B 55 AH HLAF
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5 25t

PAZK 6] 5208 S A A, 6 3 C-7 A1k AT S5
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B 7 C-7 LR AT AR 5 2 B FE R IR R Y A
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H-Bonds
Donor

Acceptor H

Figure 4 Mode of interaction between palbociclib and CDK4/6 protein
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1fi& (FBS), T L ifg ERR SEb A R A A AL, &
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1 EERK
L1 3,5720,23-7 ZE7K CETRES (A) RIBIE KoK
KA FE (0.964 0 g, 2 mmol) W AELE 10 mL M IE W,
EEIR N AP, B 5 I 4R B (2 mL, 3.5 mmol) 5
5 mg DMAP, ¥4 [ i & Y078 =38 T 4k 225 F: 5 min,
TLC AT R L2855 . R 45 5, FF 100 mL VKoK A5
TRA P, PP e A, HhE, K Pe i
DF, T 115 1.365 0 g A b AR BE A RIML S AL 7~
#99%, mp 111~117 °C.
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%A (1.384 0 g, 2 mmol) & T 10 mL MEIE I, £E 0K
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] 44, 08, FH /K P DB DF, T 1915 1.279 0 g BBk K
REARIEEPIB. 7% 98%, mp 132~135 °C.
1.3 3,5,20,23-P0 Z BE 7k K &1 = ELBE (C) B Hl &
BALEYIB (0.3250 g, 0.5 mmol) ¥ T 5 mL 5
FO R IR T BRE, BE S I % S (0.052 5 mL,
0.6 mmol) 5 NaH (0.024 g, 0.5 mmol) % if < M 1 h.
15 9R% TR, Ik 78 R TN (DCM), & 7E 15 mL
Rl e 2 O, R TR 0.265 6 g IR T 10 FOoR [ 1
Btk &9 C. 725 71%, mp 125~128 °C.
14 EMA) BEMR KHLEWC (0748 1 g,
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Interactions

[7] van der Waals

I Conventional hydrogen bond
[ Carbon hydrogen bond

B Unfavorable donor-donor

[ Pi-donor hydrogen bond
[ Amide-Pi stacked
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0.5 mmol) ¥ T 5 mL & H BE I W4, I IE R %
(0.058 0 mL, 0.5 mmol), B J5 A = % (0.277 0 mL,
1.5 mmol) fEAL, Z i N HHE 1.5 h, TLC I [ 2% £
SEER G, IIERR BTN (= SRR ER), R 2K
T (THF), fH&h7E 15 mL H B A 45 0, b 98 48
£30.455 8 g B AR BEAAR L. 723 58%, mp 110~
127 °C.

1.5 &Y Q) MER IR ME R, I
Tl 3 %% (0.052 0 mL, 0.5 mmol). 730.304 5 g8 # {4
M ACREAL . 722 37%, mp 134~148 °C.

1.6 *wEY @) WER LRI WA RT7T%, I
AN (0.048 0 mL, 0.5 mmol). 750.334 7 g # (0 FIR
BAL. 723 42%, mp 130~137 °C.

1.7 &P Q) MER ERL WA TE, AR
TR f% (0.058 0 mL, 0.5 mmol). 75 0.356 1 g #% (& AR [H]
Lo 775 46%, mp 120~124 °C.

1.8 HEY 1) MER IZRL AR IE, IALE
IR (0.054 0 mL, 0.5 mmol). 75 0.435 9 g% H ok
FARFEAL. 725 51%, mp 130~137 °C.

1.9 &Y J) WER IZRL KGRI E, MAKR
[t (0.045 0 mL, 0.5 mmol). #30.350 6 g [ T A IR ]
Ko P2 45%, mp 104~112 °C.

1.10 &Y @) NER %L IE KT, Ak
FHAE L 2R % (0.057 0 mL, 0.5 mmol). 30.311 5 g#
AR BEAL . 723 39%, mp 136~143 °C.

1.11 EW Jd) WERK LA 7, T
SPEME (0.052 0 mL, 0.5 mmol). 30.201 6 g # (K
REMAL. 725 25%, mp 127~131 °C.

112 &YW Q) WER R & BT, A
3,4- —H3EF K (0.066 0 mL, 0.5 mmol). 302962 g
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R R AR AR, . 723 36%, mp 118~125 °C.
113 &% q,) WER HELKERTE, TIA
4-FF R (0.091 0 mL, 0.5 mmol). 750.3785 ¢
B ACREAL, . 723 43%, mp 124~129 °C.
114 &Y A,) WER B E I, A
2-fl 2K % (0.107 6 mL, 0.5 mmol). 750.4359 gk 5o
AR BEAL, . 723 40%, mp 131~147 °C.
1.15 &Y A, MER LB MG ITE, A
3-IR M (0.086 0 mL, 0.5 mmol). 751.725 1 gk # {4
W AR KL, 772 39%, mp 140~148 °C.
1.16 &Y A, WER HELERTZE, A
4-FAFFHE (0.055 6 mL, 0.5 mmol). 3 1.8122 gk #H M
AR BEAL,. 75 44%, mp 124~128 °C.
117 &% A,) WER B S IE, A
X H A K% (0.053 6 mL, 0.5 mmol). 31.3105 gik i
M AREAL,. 773 52%, mp 129~133°C.
1.18 &Y 1) AR LB MG I E, A
XTSI (0.063 8 mL, 0.5 mmol). 75 0.974 4 g% {0
AR AR o 722 47%, mp 129~137 °C.
2 FBEINEMENRK

KH MTT L ik, DL palbociclib Ay BH 14 % 8 254,
BRI H O DL CDK4/6 4 48 r 4700 24540, 366 FH N JFF s 4 i
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) UL DMSO Wi J , A8 H 55 7% WOBC B 100.20.4.0.8
F10.16 pmol- L™ Y TAE W - BOGE 8 4= K 309 1) T e 4
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