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Figure S1. Virtual screening cascade is depicted in Figure 1, basically involving
QSAR modeling, pharmacophore screening, and shape-based screening.

[DrugBank (over 2000 compounds) ]
1

159 compounds split 4:1 for modeling set and testing set. D QSAR ]

Modeling set further split 4:1 with 50 times repeat.
Features selection: GreedGene strategy, R? Q2 calculated. (834 Compounds)

P1: 6 representative compounds selected from 197; P2: other 191
active molecules; P3: P2 molecules and decoys.

Ligand-based
Pharmacophore
120 compounds

Superimpose the conformers of P1, 4-6 features identified.
Each pharmacophore model validated in P3, EF calculated.

Three mostactive S2R ligands designated as queries, validated Shape_basc
On P3. Shape Sim Score calculated. When further applied in 34 d
study dataset, top 20 compounds selected. ( COlTipOUﬂ S)
[ Inspection ]
Active molecules (6 compounds)




Table S1: Structures and activity data of all S2R ligands pooled from different
sources for the present 2D-QSAR studies 1°
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Table S2. Summary of the specific scaffold (core), nature of the substituents X,
Y, A, etc., values of the experimental and QSAR model-predicted pKi, the
Residual (Res.) = Exp. pKi — Pred. pKi, and the identification of the dataset.

No | Core X Y R A Exp. | Pred. Res.” | Set
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OCH;s
16| 1 oghg CH, | 3.3-di-CHs | Be~c—¢ | 619 | 696 | 077 | M
17 | 1 | 50H | CHy | 33-di-CHs | Se~——¢ | 622 | 681 | 059 | M
18 | 1 | 40H | CHy | 33-di-CHs | Se~——¢ | 639 | 677 | 038 | M
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4-
20| 1 | 40H | NH }JQ ~s€ | 793 | 776 | 017 | M
4-
21 | 1 > | NH ~>€ | 804 | 806 | 002 | M
OCH3 4_




0
6_
2 1 | o | NH 4_@ %H)gi 763 | 691 | 072 | M
6_
3| 1| oo | NH 4_@ sNo~e | 773 | 751 [ 022 | M
24 | 1 6- | \u 20—~ | 862 | 779 | 083 | M
OCH3 4_
6-0-
25| 2 | Gy | NH 4_@ SN~ | 784] 799 | 015 | M
26| 2 | 9 | \m 20~ | 795 | 826 | 031 | M
CH3 .
6-0 0
27| 2 | Gy | NH 4_@ %HJ?Q 823 | 739 | -0.84 | M
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: Res. (Residual) = pK pred - pKj exp; *: M: Modeling dataset; EE: External evaluation dataset



Table S3: SMILES structure for all S2R ligands used in the present study.

No SMILES structure
1 C(CCclc2c([nH]cl)ccec2)C[N+]1CCN(C2CCCce2)cce
2 C(C[N+]1CCN(C2ccccee2)cc1)Cnlc2e(c3clcecce3)cccec?
3 C(CCn1c2c(c3clcccc3)cccc2)C[N+]1CCC(C2CCCee2)cca
4 Fclccc(C2CC[N+](CCCCn3c4c(c5¢c3ccec5)ccccd)CC2)ccl
5 C(CCnlc2c(c3cleece3)cecec2)C[N+]1CCC2(0Cc3c2cccc3)CCl
6 O(C)c1c(OC)cc2c(c1)C[N+](CCCCnlc3c(cdclcceccd)ccec3)CC2
7 Fclcec(-n2c3c(c(CCCCIN+]4CCC(C5CCCCC5)CC4a)c2)ccee3)cecl
8 Fclcec(-n2c3c(c(CCCCIN+]4CCN(C5CCCCC5)CC4)c2)ccec3)ccl
9 Fclcec(-n2c3c(c(CCCCIN+]4CCC(c5ccc(F)cc5)CC4)c2)ccec3)ccl
10 | Fclcee(-n2c3c(c(CCCCIN+]4CCC5(0Ccbe5ccec6)CCa)c2)ccec3)ccl
11 | Fclcee(-n2c3c(c(CCCCIN+]4Cc5¢(cc(0C)c(0C)c5)CCa)c2)cccc3)ccl
12 | Fclcee(-n2c3c(c(CCCCIN+]Cc4ccc(0C)ccd)c2)ccee3)ccl
13 | Fclcee(-n2c3c(c(CCCCIN+]Cc4cc(OC)cccd)c2)ccee3)ccl
14 | Fclcee(-n2c3c(c(CCCC[N+]CCc4cc(OC)cccd)c2)ceee3)ccl
15 | Fclcee(-n2¢3¢(c(CCCCIN+](CCclccc(0C)ccd)C)c2)cece3)ccl
16 | Fclcee(-n2c3¢(c(CCCCIN+](CCclcc(OC)cecd)C)c2)cecc3)ccl
17 | Fclcee(-n2¢3¢(c(CCCCIN+](CC)Cclcc(OC)cced)c2)cece3)ecl
18 | Fclcee(-n2c3¢(c(CCCCIN+](CC)Cclccc(OC)ced)c2)cecc3)ecl
19 | Fclcee(-n2c3c(c(CCCCIN+]Cc4cc(OC)c(OC)ccl)c2)ccece3)cecl
20 | Fclccce(-n2c3c(c(CCCCIN+]4Cc5c(cc(OC)c(0C)c5)CC4)c2)ceec3)ccl
21 | Fclcee(-n2c3c(c(CCCCIN+](CCclcc(0C)c(0C)cc4d)C)c2)ccec3)ccl
22 | Fclcece(-n2c3c(c(CCCCIN+](CC)Cc4cc(OC)c(0C)ccd)c2)ccece3)cecl
23 | O(C)clcc2c(c(CCCIN+]3CCCCC3)cec2)ccl
24 | O(C)clcc2c(c(CCCCIN+]3CCCCC3)cec2)ccl
25 | O(C)clcc2c(c(CCCIN+]3[C@H](C)CCCC3)cce2)ccl
26 | O(C)clcc2c(c(CCCIN+]3C[C@H](C)CCC3)cce2)ccl
27 | O(C)clce2c(c(CCCIN+]3CCC(C)CC3)cce2)cecl
28 | O(C)clcec2c(c(CCCIN+]3C(C)(C)ccCC3)cee2)ccl
29 | O(C)clcc2c(c(CCCCIN+]3C[C@H](C)CCC3)cec2)ccl
30 | O(C)clcc2c(c(CCCCIN+]3[C@H](C)CCCC3)cec2)ccl
31 | O(C)clce2c(c(CCCIN+]3CCC(C)(C)CC3)cce2)ccl
32 | O(C)clecc2c(c(CCCCIN+]3CCC(C)CC3)cec2)cecl
33 | O(C)clcc2c(c(CCCCIN+]3CC(C)(C)ccC3)cec2)ccl
34 | O(C)clcc2c(c(CCCCIN+]3C(C)(C)ccee3)eec2)ccl
35 | O(C)clcc2c(c(CCCCIN+]3CCC(C)(C)CC3)cec2)ccl
36 | Oclcc2c(c(CCC[N+]3CC(C)(C)CCC3)cce2)ccl
37 | Oclcc2c(CCC[N+]3CC(C)(C)cCC3)ccec2ecd
38 | O(C)clcc2c(CCC[N+]3CC(C)(C)CcCC3)ccec2ect
39 | O(C)clc2c(c(CCC[N+]3CC(C)(C)CCC3)ccc2)eccl
40 | O(C)clcc2c(c(CCCIN+]3CC(C)(C)cCe3)ccc2)ccd
41 | Oclcc2c(c(CCC[N+]3CCN(C4ACCCCC4)CC3)ccc2)ccl
42 | Oclcc2c(CCCIN+]3CCN(C4CCCCCs)CC3)ccec2cecl
43 | O(C)clc2c(c(CCCIN+]3CCN(C4CCCCCA)CC3)cec2)cecl
44 | O(C)clcc2c(c(CCCIN+]3CCN(CACCCCCA)CC3)ccc2)ccl
45 | O(C)clcc2c(CCCIN+]3CCN(C4CCCCCA)CC3)ccec2cec]
46 | O(C)clc2c(c(NCC[N+]3CCN(C4CCCCC4)CC3)cec2)cccl
47 | O(CC[N+]J1CCN(C2CCCCC2)CC1)clc2c(c(OC)ccc2)cecl
48 | 0O(C)clc2c([C@@H](CCCIN+]3CCN(C4CCCCCA)CC3)CCC2)cccl
49 | 0(C)c1c2c([C@H](NCCN3CC[N+](C4CCCCCA)CC3)CCC2)ccel
50 | O(CC[N+]1CCN(C2CCCCC2)CC1)[C@H]1c2¢(c(0C)ccc2)CCCl




51 | O=C(Ncl1c2c(c(OC)ccc2)cccl)CNICC[N+](C2CCccceez)cc

52 | O=C(N[C@H]1c2c(c(OC)ccc2)CCC1)CNICC[N+](C2CCCCC2)CCl

53 | O=[N+]([0-])clcc2c(cc1)CC[N+](CCCCN1C(=0)c3c(C1=0)cccc3)C2

54 | O=[N+]([0-])clcc2c(cc1)CC[N+](CCCCNC(=0)c1c(0C)c(OC)c(OC)cc1)C2
55 | C(CCC1CCCCC1)C[N+]1CC(C)(C)ccca

56 | C(C[N+]1CC(C)(C)CcCC1)Cnlc2c(ccl)ceec2

57 | C(C[N+]1CC(C)(C)CcCC1)Cclc2c([nH]c1)ccec2

58 | C(C[N+]1CC(C)(C)cCC1)Cclc2c(occ2)cecl

59 | C(C[N+]1CC(C)(C)CcCC1)Cclc2c(scc2)cecl

60 | N(CCC[N+]1CC(C)(C)CCC1)c1sc2c(nl)ccec2

61 | O=C(OC1CC2[N+](CCCC[N+])C(C1)CCC2)Nc1c(OC)cce(C)cl

62 | O=C(OC1CC2[N+](CCCCCC[N+])C(C1)CCC2)Nc1c(OC)cec(C)cl

63 | O=C(OC1CC2[N+](CCCCCCCCCC[N+])C(C1)CCC2)Nclc(OC)ccc(C)cl

64 | Brclcc(C[N+]JCCCC[N+]2C3CC(OC(=0)Nc4c(OC)ccc(C)cd)CC2CCC3)cccl
65 | Fclcc(C[N+]CCCC[N+]2C3CC(OC(=0)Nc4c(0OC)ccc(C)cd)CC2CCC3)cccl

66 | lclcc(C[N+]CCCC[N+]2C3CC(OC(=0)Ncac(OC)ccc(C)cd)CC2CCC3)cecl

67 | Brclccc(C[N+]JCCCC[N+]2C3CC(OC(=0)Nc4c(OC)ccc(C)cd)CC2CCC3)ccl
68 | Fclccc(C[N+]JCCCC[N+]2C3CC(OC(=0)Ncac(OC)ccc(C)cd)CC2CCC3)ccl

69 | lclccc(C[N+]CCCC[N+]2C3CC(OC(=0)Ncac(OC)ccc(C)c4)CC2CCC3)ccl

70 | Brclcc(C[N+]CCCCCC[N+]2C3CC(OC(=0)Nc4c(OC)cec(C)ca)CC2CCC3)cccl
71 | Fclec(C[N+]CCCCCC[N+]2C3CC(OC(=0)Nc4c(0OC)ccc(C)ca)CC2CCC3)cccl
72 | Icdlcc(C[N+]CCCCCC[N+]2C3CC(OC(=0)Nc4c(0OC)ccc(C)ca)cc2cce3)cccl
73 | Brclcec(C[N+]CCCCCC[N+]2C3CC(OC(=0)Nc4c(0OC)ccc(C)ca)CC2CCC3)ccl
74 | Fclcec(C[N+]CCCCCC[N+]2C3CC(OC(=0)Nc4c(0OC)cec(C)ca)CC2CCC3)ccl
75 | Icdlcec(C[N+]CCCCCC[N+]2C3CC(OC(=0)Nc4c(OC)ccc(C)cd)Ccc2cce3)ccl
76 | Clclcec(C(=O)NCCCCCC[N+]2C3CC(OC(=0)Nc4c(0C)ccc(C)ca)cc2cce3)ccl
77 | Brclcec(C(=0)NCCCCCC[N+]2C3CC(OC(=0)Nc4c(OC)cce(C)c4)CC2CCC3)ccl
78 | Fclcee(C(=0)NCCCCCC[N+]2C3CC(OC(=0)Nc4c(0C)cce(C)c4)CC2CCC3)ccl
79 | lclcee(C(=0)NCCCCCC[N+]2C3CC(OC(=0)Nc4c(OC)ccc(C)cd)CC2CCC3)ccl
80 | O=C(NCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)clc(OC)cec(C)cl

81 | O=C(NCCCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)clc(OC)ccc(C)cl

82 | Brclec(OC)c(OC)c(C(=0)NCC[N+]2Cc3c(ccecc3)CC2)cl

83 | Brclc2c(c(OC)c(C(=0O)NCC[N+]3Cclc(cceccd)CC3)cl)ccec2

84 | Brclec(C(=0)NCC[N+]2Cc3c(cc(OC)c(0C)c3)CC2)c(0C)ccl

85 | Brclec(OC)c(OC)c(C(=0)NCC[N+]2Cc3c(cc(0C)c(0C)c3)CC2)cl

86 | Brclc2c(c(OC)c(C(=0O)NCC[N+]3Cc4lc(cc(OC)c(0C)c4)CC3)cl)cecc2

87 | Brclec(OC)c(OC)c(C(=0)NCCCC[N+]2Cc3c(cc(OC)c(0C)c3)CC2)cl

88 | N(CCC[N+]1CCN(C2CCCCC2)CC1)cinccecl

89 | N(CCC[N+]1CCN(C2CCCCC2)CC1)(CC)clnceccl

90 | O(C)clcc(NCCC[N+]2CCN(C3CCCCC3)CC2)necl

91 | C(C[N+]1CCN(C2CCCCC2)CC1)CN1c2ncecc2CCCl

92 | O=C(N(CCC[N+]1CCN(C2CccCe2)CCl)ecinccecl)C

93 | C(C[N+]1CCN(C2CCCCC2)CC1)CN1c2ncecc20CCl

94 | N(CCCC[N+]1CCN(C2CCCCC2)CCL)(CC)clnccecl

95 | O=C1N(CCC[N+]2CCN(C3CCCCC3)CC2)c2ncecc2CCl

96 | C(CCN1c2ncccc2CCC1)CIN+]1CCN(C2CCCCC2)CCl

97 | O=C1N(CCC[N+]2CCN(C3CCCCC3)CC2)c2ncccc20Cl

98 | N(CCCCC[N+]1CCN(C2CCCCC2)CC1)(CC)cinccecl

99 | O(C)clcc(N(CCC[N+]2CCN(C3CCCCC3)CC2)CC)nccl

100 | C(CC[N+]1CCN(C2CCCCC2)CC1)CCN1c2nccec2CCCl

101 | O=C(N(CCC[N+]1CCN(C2CCCCC2)CC1)clncecc(0C)cl)C

102 | O=C1N(CCC[N+]2CCN(C3CCCCC3)CC2)CCc2clccec2

103 | O(C)clc(OC)cc2c(c1)CIN+](CCCN1C(=0)c3c(ccece3)CC1)CC2

104 | Brclcc(OC)c(OC)c(C(=0)NCCC[N+]2CCN(C3CCCCC3)CC2)cl

105 | Brclc(C(=0)NCCC[N+]2Cc3c(cc(OC)c(0C)c3)CC2)cc(0C)c(0C)cl

106 | Brclcc(OC)c(OC)c(C(=0)NCCC[N+]2Cc3c(cc(0C)c(0C)c3)CC2)cl

107 | O[C@@H]1C([N+]2C3CC(c4ccececd)CC2CC3)CCCCl




108 | O[C@@H]1C([N+]2C3CC(c4cccecd)CC2CC3)Ce2c(cccc2)Cl

109 | Fclcec(CN2CC([N+]3C4CC(c5cccec5)CC3CC4)[C@@H](0)CC2)ccl

110 | Iclcc(CN2CC([N+]3C4CC(c5ccecec5)CC3CC4)[C@ @H](0)CC2)cecl

111 | Brclcec(C[C@H](O)C[N+]2C3CC(c4cccecd)CC2CC3)ccl

112 | O[C@H](C[N+]1C2CC(c3cccee3)CC1CC2)clccceecl

113 | Brclc([C@H](O)C[N+]2C3CC(c4cccccd)CC2CC3)ccecd

114 | Brclcc([C@H](O)C[N+]2C3CC(c4cccecc4)CC2CC3)cecd

115 | Brclecc([C@H](O)C[N+]2C3CC(c4ccccc4)CC2CC3)ecl

116 | Clclc([C@H](O)C[N+]2C3CC(c4cccccd)CC2CC3)c(Cl)cecl

117 | Clcic(Cl)cee([C@H](O)C[N+]2C3CC(cdcccecd)CC2CC3)cl

118 | Fclcec(C(=0)C[N+]2C3CC(clcccecd)CC2CC3)ccl

119 | Fclcece(C(=0)CC[N+]2C3CC(c4cccccd)CC2CC3)ccl

120 | Brclc2c(c(OC)c(C(=0)N[C@@H]3C[N+](C4C5CCCCACCC5)CC3)c)cccc2
121 | Brclc2c(c(OC)c(C(=0O)N[C@@H]3C[N+](C4C5CC6CCACC(C5)C6)CC3)c)ccec2
122 | Brclc2c(c(OC)c(C(=0O)N[C@H]3[N+](C4C5CCCC4CCC5)CCC3)cl)ccec2
123 | Brclc2c(c(OC)c(C(=0)N[C@H]3[N+](C4C5CC6CCACC(C5)C6)CCC3)cl)cccc2
124 | Brclc2c(c(OC)c(C(=0)NC3CCA[N+](C5CCCCC5)C(C3)CCC4)cl)ccec2

125 | Brclc2c(c(OC)c(C(=0)NC3CCA[N+](C5CCCCCC5)C(C3)CCC4)cl)ccec2

126 | Brclc2c(c(OC)c(C(=0)NC3CC[N+](C4C5CCCCACCC5)CC3)cl)ccec2

127 | Brclc2c(c(OC)c(C(=0)NC3CC[N+](C4C5CCH6CCACC(C5)C6)CC3)c1)ccec2
128 | O=C(NCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)cinnn(-c2ccc(OC)cc2)cl

129 | O=C(NCC[N+]1Cc2c(cc(0C)c(0C)c2)CC1)cinnn(-c2cc(OC)cecc2)cl

130 | O=C(NCC[N+]1Cc2c(cc(0C)c(0C)c2)CC1)cinnn(-c2¢c(OC)ccec2)cl

131 | O=C(NCCCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)clc(OCCHC)ccc(CHN)c1

132 | O=C(NCCCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)cinnn(Cc2cccec2)cl

133 | O=C(NCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)cinnn(Cc2cc(OC)ccc2)cl

134 | O=C(NCC[N+]1Cc2c(cc(0OC)c(0C)c2)CC1)cinnn(Cc2c(OC)cccc2)cl

135 | O=C(NCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)cinnn(Cc2ccc(0C)cc2)cl

136 | O=C(NCCCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)cinnn(Cc2cc(O)ccc2)cl

137 | O=C(NCCCC[N+]1Cc2c(cc(0OC)c(0C)c2)CC1)clnnn(Cc2ccc(O)cc2)cl

138 | O=C(NCCCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)cinnn(-c2ccc(OC)cc2)cl

139 | O=C(NCCCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)cinnn(-c2cc(OC)cec2)cl

140 | O=C(NCCCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)cinnn(-c2c(OC)ccec2)cl

141 | O=C(NCCCC[N+]1Cc2c(cc(0OC)c(0C)c2)CC1l)cinnn(Cc2cc(OC)ccc2)cl

142 | O=C(NCCCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)cinnn(Cc2c(OC)cccc2)cl

143 | O=C(NCCCC[N+]1Cc2c(cc(OC)c(0C)c2)CC1)cinnn(Cc2ccc(0C)cc2)cl
144 | FCCnlnnc(-c2ccc(C(=0)NCCCC[N+]3Cc4c(cc(0C)c(0C)cl)CC3)cc2)cl

145 | FCCOclcc(-n2nnc(C(=0)NCCCC[N+]3Cc4c(cc(OC)c(0C)cd)CC3)c2)cccl
146 | FCCOclc(-n2nnc(C(=0)NCCCC[N+]3Cc4c(cc(0OC)c(0C)ca)CC3)c2)ccccl
147 | FCCOclccc(-n2nnc(C(=0)NCCCC[N+]3Cc4c(cc(OC)c(0C)c4)CC3)c2)ccl
148 | Clclc(Cl)cce(CC(=0)OCCN2CCN(c3c4c(c([N+](=0)[0-])cc3)C=CC4)CC2)c1
149 | Clclcec(C(C(=0)OCCN2CCN(c3c4c(c([N+](=0)[0-])cc3)C=CC4)CC2)(C)C)ccl
150 | O=[N+]([O-])clc2c(c(N3CCN(CCOC(=0)C4(c5ccececc5)CCCCC4)CC3)cc1)CC=C2
151 | O=[N+]([O-])c1c2c(c(N3CCN(CC4CCCCC4)CC3)ccl)CC=C2

152 | O=[N+]([0-])c1c2c(c(N3CCN(CCCC)CC3)cc1)CC=C2

153 | Clclcc(C2(O)CCN(CCN3CCN(c4c5c(c([N+](=0)[0-])cc4)C=CC5)CC3)CC2)cccl
154 | O=[N+]([O-])c1lc2c(c(N3CCN(CCclccececcd)CC3)ccl)CC=C2

155 | O=[N+]([O-])c1c2c(c(N3CCN(CA4CCCCC4)CC3)ccl)CC=C2

156 | Fclce2n(-c3cec(F)ce3)cc(CCCCN3Ceac(cc(OC)c(0C)c4)CC3)c2cecl

157 | Fclcee(-n2c3c(c(CCCCN4ACc5c(cc(OC)c(0C)c5)Ca)c2)ccec3)ccl

158 | Fclcee(-n2c3c(c(CCCCNACc5c(cc(OC)c(0C)c5)CC4a)c2)ccec3)ccl

159 | FCCOclcc(N2CCN(CCCCc3c4c(n(-c5ccc(F)cc5)c3)cececcd)CC2)cecl




References cited in Table S1.

1. Xie, F.; Kniess, T.; Neuber, C.; Deuther-Conrad, W.; Mamat, C.; Licberman,
B. P.; Liu, B.; Mach, R. H.; Brust, P.; Steinbach, J.; Pietzsch, J.; Jia, H., Novel
indole-based sigma-2 receptor ligands: synthesis, structure—affinity relationship
and antiproliferative activity. MedChemComm 2015, 6, 1093-1103.

2. Xie, F.; Bergmann, R.; Kniess, T.; Deuther-Conrad, W.; Mamat, C.; Neuber,
C.; Liu, B.; Steinbach, J.; Brust, P.; Pietzsch, J.; Jia, H., (18)F-Labeled 1,4-
Dioxa-8-azaspiro[4.5]decane Derivative: Synthesis and Biological Evaluation of
a sigmal Receptor Radioligand with Low Lipophilicity as Potent Tumor
Imaging Agent. J Med Chem 2015, 58, 5395-407.

3. Schinina, B.; Martorana, A.; Colabufo, N. A.; Contino, M.; Niso, M.; Perrone,
M. G.; De Guidi, G.; Catalfo, A.; Rappazzo, G.; Zuccarello, E.; Prezzavento, O.;
Amata, E.; Rescifina, A.; Marrazzo, A., 4-Nitro-2,1,3-benzoxadiazole
derivatives as potential fluorescent sigma receptor probes. RSC Advances 2015,
5,47108-47116.

4. Bai, S.; Li, S.; Xu, J.; Peng, X.; Sai, K.; Chu, W.; Tu, Z.; Zeng, C.; Mach, R.
H., Synthesis and structure-activity relationship studies of conformationally
flexible tetrahydroisoquinolinyl triazole carboxamide and triazole substituted
benzamide analogues as sigma2 receptor ligands. J Med Chem 2014, 57, 4239-
51.

5. Niso, M.; Abate, C.; Contino, M.; Ferorelli, S.; Azzariti, A.; Perrone, R.;
Colabufo, N. A.; Berardi, F., Sigma-2 receptor agonists as possible antitumor
agents in resistant tumors: hints for collateral sensitivity. ChemMedChem 2013,
8,2026-35.

6. Abate, C.; Ferorelli, S.; Niso, M.; Lovicario, C.; Infantino, V.; Convertini, P.;
Perrone, R.; Berardi, F., 2-Aminopyridine derivatives as potential sigma(2)
receptor antagonists. ChemMedChem 2012, 7, 1847-57.

7. Yarim, M.; Koksal, M.; Schepmann, D.; Wunsch, B., Synthesis and in vitro
Evaluation of Novel Indole-Based Sigma Receptors Ligands. Chem Biol Drug
Des 2011, 78, 869-75.

8. Ferorelli, S.; Abate, C.; Pedone, M. P.; Colabufo, N. A.; Contino, M.;
Perrone, R.; Berardi, F., Synthesis and binding assays of novel 3,3-
dimethylpiperidine derivatives with various lipophilicities as sigma(1) receptor
ligands. Bioorg Med Chem 2011, 19, 7612-22.

9. Abate, C.; Niso, M.; Lacivita, E.; Mosier, P. D.; Toscano, A.; Perrone, R.,
Analogues of sigma receptor ligand 1-cyclohexyl-4-[3-(5-methoxy-1,2,3,4-
tetrahydronaphthalen-1-yl)propyl]piperazine (PB28) with added polar
functionality and reduced lipophilicity for potential use as positron emission
tomography radiotracers. J Med Chem 2011, 54, 1022-32.

10. Abate, C.; Ferorelli, S.; Contino, M.; Marottoli, R.; Colabufo, N. A.;
Perrone, R.; Berardi, F., Arylamides hybrids of two high-affinity sigma2
receptor ligands as tools for the development of PET radiotracers. Eur J Med
Chem 2011, 46, 4733-41.



11. Ferorelli, S.; Abate, C.; Colabufo, N. A.; Niso, M.; Inglese, C.; Berardi, F.;
Perrone, R., Design and evaluation of naphthol- and carbazole-containing
fluorescent sigma ligands as potential probes for receptor binding studies. J Med
Chem 2007, 50, 4648-55.

12. Berardi, F.; Ferorelli, S.; Abate, C.; Pedone, M. P.; Colabufo, N. A.;
Contino, M.; Perrone, R., Methyl substitution on the piperidine ring of N-
[omega-(6-methoxynaphthalen-1-yl)alkyl] derivatives as a probe for selective
binding and activity at the sigma(1) receptor. J Med Chem 2005, 48, 8237-44.
13. Mach, R. H.; Huang, Y.; Freeman, R. A.; Wu, L.; Vangveravong, S.;
Luedtke, R. R., Conformationally-flexible benzamide analogues as dopamine
D3 and sigma 2 receptor ligands. Bioorg Med Chem Lett 2004, 14, 195-202.

14. Berardi, F.; Ferorelli, S.; Abate, C.; Colabufo, N. A.; Contino, M.; Perrone,
R.; Tortorella, V., 4-(tetralin-1-yl)- and 4-(naphthalen-1-yl)alkyl derivatives of
1-cyclohexylpiperazine as sigma receptor ligands with agonist sigma?2 activity. J
Med Chem 2004, 47, 2308-17.

15. Mach, R. H.; Huang, Y.; Freeman, R. A.; Wu, L.; Blair, S.; Luedtke, R. R.,
Synthesis of 2-(5-Bromo-2,3-dimethoxyphenyl)-5-(aminomethyl)-1H-pyrrole
analogues and their binding affinities for dopamine D2, D3, and D4 receptors.
Bioorganic & Medicinal Chemistry 2003, 11, 225-233.



