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Fig.1 Structures of three class new compound scaffolds
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Scheme 1 Synthesis routes for three class new compounds
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Table 1 Physical data and inhibition data of 5-HT reuptake for three class new compounds

HRMS, m/z
Compd. R, Formula Yield( % ) m. p./C Inhibition rate( % )
Target(M + H) (caled. )
11 H CigHy N; 53 81—82 73.08 280. 1807(280. 1808 )
12 AT CysHo N3 F 51 8283 3.37 298. 1724(298. 1714)
13 4-CF, CioHag N5 F 61 111—113 1.39 348. 1686/(348. 1682)
14 4-Br CygHyy N3 Br 90 80—82 41. 41 358.0914(358.0918)
15 4-Cl CigHyyN;Cl 79 73—175 33.62 314.1418(314. 1418)
16 40CH;  CuHyuNs0 61 7476 37.23 310. 1913(310. 1919)
17 4-OEt CyHysN; O 50 79—381 52.26 324.2088(324.2075)
18 3-F CigHyy N3 F 85 73—175 23.90 298.1722(298.1714)
19 4-t-Bu CyHyN; 75 100—102 3.11 336. 2440(336.2439)
1-10 2-Br Ci3Hyo N3y Br 44 87—89 6.72 358.0924(358.0913)
I-11 3-Cl CigHyyN;Cl 79 66—68 20.73 314.1411(314. 1418)
I-12 3-CN CioHy Ny 88 82—84 40. 40 305. 1765 (305. 1766)
[13  2-0CH,  CypHyN;0 52 2930 13.62 310. 1915(310. 1919)
1-14 2, 3-Ph CypHys Ny 91 105—107 49. 44 330. 1968 (330. 1970)
1-15 H CigHy Ny 29 59—60 3.22 280. 1811(280. 1813)
I-16 4-CF; CioHyyN;Fs 34 57—58 16.98 348.1677(348. 1682)
1-17 4-Cl CigHyyN;Cl 41 82—84 24.93 314.1424(314. 1418)
1-18 4-Br Ci3Hyo N3y Br 73 93—96 38. 84 358.0915(358.0918)
I-19 2,3-Ph CypnHyN; 60 122—124 104. 01 330. 1967(330. 1964 )
120 4-CF; CigHyg N3 Fs 67 83—84 36. 12 336. 1680(336. 1682)
121 4-0OCH,4 CigHy3N; O 60 47—50 58.57 298.1920(298. 1919)
-1 — Ci4HyyN, O 24 152—154 41.73 233.1657(233.1648)
o2 — CHN, O 23 279—282 73.33 267.1495(267. 1491)
-1 —_— CieHuN, 0, 99 157—159 37.90 267.1133(267.1128)
m-2 — CiyH|,N,0,S 70 156—157 15.65 273. 0694 (273. 0697 )
-3 — CyyHi4N, 0, 46 129—131 15.65 317.1298(317.1290)
4 Ci;HgN, 0, 89 129—131 14. 10 281.1285(281.1290)
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Table 2 'H NMR(300 MHz) data(&) of the representative compounds

Compd. ( solvent)

'H NMR, 6

1-1(CDCly)

1-6(CDCL,)

1-8(CDCLy)

1-9(cDCly)

[-13(CDCL,)

[-14(CDCL,)

1-15 ( Acetone-dg )

1-16(CDC,)

1-19(CDCL,)

1-21(CDCl,)

1 -1 (DMSO-dg )

1 -2 (DMSO-dg )

Il-1 ( DMSO-dg)

12 ( DMSO-dg )

13 ( DMSO-dg )

M4 (CDCly)

2.48(s, 3H, NCH,) , 2. 67[ br, 4H, CH,—(NCH,)—CH, ], 3. 64(br, 4H, CH,—N—CH, ) , 6.60(d, 2H, J=7.8
Hz, ArH), 6.79(t, 1H, ArH), 7.01(t, 2H, J=7.8 Hz, ArH), 7. 12(m, 2H, ArH), 7.25(3H, m, ArH)
2.40(s, 3H, NCH, ), 2.56[ br, 4H, CH,—(NMe)—CH, ], 3. 56(br, 4H, CH,—N—CH, ) , 3.66(s, 3H, OCH,) ,
6.55(m, 4H, ArH), 7. 12(m, 2H, ArH), 7.25(m, 3H, ArH)

2.40(s, 3H, NCH,), 2.51[br, 4H, CH,—(NMe)—CH, ], 3.50(br, 4H, CH,—N—CH, ) , 6.30(m, 2H, ArH),
6.45(m, 1H, ArH), 6.91(m, 1H, ArH), 7. 11(m, 2H, ArH), 7.25(m, 3H, ArH)

1.18[s,9H,C(CH,), ], 2.43(s,3H,NCH, ), 2.63[ br,4H, CH,—(NMe)—CH, ], 3.57 (br,4H,CH,—N—CH, ),
6.55(m, 2H, ArH), 7.15(m, 2H, ArH), 7. 19(m, 2H, ArH), 7.25(m, 3H, ArH)

2.34(s, 3H, NCH, ), 2.47[ br, 4H, CH,—(NMe)—CH, ], 3.48(br, 4H, CH,—N—CH, ) , 3.66(s, 3H, OCH,) ,
6.51(m, 1H, ArH), 6.61(m, 2H, ArH), 6.75(m, 1H, ArH), 7.15(m, 4H, ArH), 7.25(m, 1H, ArH)
2.45(s, 3H, NCH,), 2.61[ br, 4H, CH,—(NMe)—CH, ], 3. 64 (br, 4H, CH,—N—CH,) , 6.33(m, 1H, ArH),
7.10(m, 7H, ArH), 7.42(m, 2H, ArH), 7.76(m, 1H, ArH), 8.19(m, IH, ArH)

0.96(d, 3H, J=6.0 Hz, CH,), 2.43(q, 1H, C3—H) , 2.85(m, 5H, C5—2H, C6—2H, C3—H), 3.76(br, 1H,
C2—H), 6.45(m, 2H, ArH), 6.62(m, 1H, Aril), 6.89 (2H, m, ArH), 7.12(2H, m, AH), 7.22(3H, m,
ArH)

1.06(m, 3H, CH;), 2.54(m, 1H, C3—H), 2.90(m, 5H, C5—2H, C6—2H, C3—H), 3.54(1H, m, C2—H),
6.60(2H, m, ArH), 7.09(2H, m, ArH), 7.23(5H, m, ArH)

1.14(d, 3H, J=5.7 Hz, CH;), 2.33(br, 1H, NH), 2.72(q, 1H, C3-H), 3.06 (m, 5H, C5—2H, C6—2H,
C3—H), 4.01(m, 1H, C2—H), 6.29(m, 1H, AH), 7.02—7. 17(m, 6H, ArH), 7.29(m, 1H, ArH), 7.38—
7.48(m, 2H, ArH), 7.70(m, 1H, ArH), 8.17(m, 1H, ArH)

2.29[s, 6H, N(CH;),], 2.62[m, 2H, CH,—(NMe,) ], 3.62[ m, 2H, (NH)—CH, ], 3.70(s, 3H, OCH,),
6.63(m, 4H, ArH), 7.26(m, 5H, ArH)

0.53—2.09(m, 9H, C,Hy), 3.03[m, 2H, CH,—(NH,) ], 3.34(m, 1H, NCH), 4.01(m, 1H, NCH), 4.80(t,
1H, J=4.2 Hz, C3—H), 7.50(m, 1H, ArH), 7.61—7.70(m, 3H, ArH)

2.91—3.16[ m, 2H, CH,—(NH,) ], 3.44—3.70(q, 2H, CH,Ph), 4.04—4.16(m, 2H, NCH,), 5.04(q, 1H,
J=4.2 Hz, J=6.0 Hz, C3—H), 6.82—6.92(m, 2H, ArH), 7.12—7.27(m, 2H, ArH), 7.49(m, 4H, ArH),
7.76(m, 1H, ArH)

3.80[t, 2H, J =6 Hz, CH,—(OH) ], 4.27(t, 2H, J=6 Hz, N—CH, ) , 7. 56—7. 64(m, SH, ArH), 7.72(m, 1H,
ArH) | 7.90(m, 2H, ArH), 8.38(m, 1H, ArH)

3.76[1, 2H, J=6 Hz, CH,—(OH) ], 4.23(t, 2H, J =6 Hz, N—CH, ), 7.25(m, 1H, ArH), 7. 61 (m, 1H, AH),
7.76(m, 1H, ArH), 7.91—7.99(m, 2H, ArH), 8.13(m, 1H, ArH), 8.35(m, IH, ArH)

3.80[t, 2H, J=6 Hz, CH,—(OH) ], 4.29(t, 2H, J=6 Hz, N—CH, ) , 7. 61 (m, 2H, ArH) , 7. 72—7. 82(m, 2H,
ArH) | 7.92(m, 2H, AH), 8.02—S8. 18(m, 3H, ArH), 8.38(m, 1H, ArH), 8.41(m, 1H, ArH)

4.05(1, 2H, J=4.5 Hz, CH,), 4.32(s, 2H, CH,Ph), 4.45(1, 2H, J=4.5 Hz, CH,), 7.21—7.35(m, 5H,
AH) | 76(m, 3H, ArH), 8.45(m, 1H, ArH)
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109.005(5)°, v =107.237 (4)°, FMEAEH V=
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A AR B A T B R, — 35 Fig.2 X-ray crystal diffraction analysis of
AN 66.8(3)°, M cis FTL. compound 1-10
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Design, Synthesis and Activity Evaluation of Novel Selective
Serotonin Reuptake Inhibitors

YANG Jing, WANG Xiao-Fang, DU Guan-Hua, QIN Fang, WEN Hui, YANG Guang-Zhong "
(Institute of Materia Medica, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100050, China)

Abstract Depression is a kind of common and severe mental illness. During the past two decades, selective
serotonin reuptake inhibitors (SSRIs) have been proved to be a safer and more effective resistance than the
first-generation antidepressants( TCAs and MAOIs) , and have gained incredible popularity. Based on the con-
formation analysis and pharmacophore information of SSRls, flexible database searching from the NCI-3D and
Maybridge-3D database was performed. Three classes of the new compounds structures were designed and 27
analogues were prepared and evaluated as potential antidepressant agents. Biphenylbenzamidine derivative
I-19 showed good activity of affinity to the 5-HT transporter. It can be used as the lead structure for drug de-
sign with the objective of making more potent inhibitors against 5-HT transporter.

Keywords Selective serotonin reuptake inhibitors( SSRIs) ; Antidepressants; Pharmcophore
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