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Figure S1. A) Representation of the AAHHRRR-7 point BRD4 pharmacophore model, featuring the specified
features (“A” = acceptor, “H” = hydrophobic, and “R” aromatic ring groups). B) Representation of the
AAHHRRR-7 point BRD4 pharmacophore model in the BRD4 binding site.

Table S1. SMILES of the compounds belonging to the investigated in-house library.

Compound Smile
1 clceee(n(c2=0)CC)cln(c23)nc(c3)C(=O)NCCOc4c(OC)ccecd
2 CCOc(cccl)e(c12)oc(=0)c(c2)C(=0)OCCn3c([N+]([O-])=0)cnc3C
3 CCOC(=0)clcee(ccl)Ne2nene(c23)n(nn3)CC
4 CC(=0)clce(cccl)NC(=0)c2cec(C3CC3)nc(c24)n(C(C)Cncd
5 COC(OC)CNC(=0O)c(cl)eee(c12)n(c(n2)C)-c3cc(F)eee3
6 CCCn(c1=0)c(ccec2)c2n(c13)nc(c3)C(=0O)NCCc4lc[nH]c(c45)cece(c5)OC
7 C1CCCCc(c12)sc(c2C(=0)OCC)NC(=0)CSc(nn3)n(c34)c5c(c(C)cd)ccees
8 CCOc(ccl)cecl [C@@H]2C(C#N)=C(N)Oc3c2ccc(=0)c(c34)c(C)ocsC
9 CCclnnc(s1)NC(=0)c(c2N)sc(c23)nc(C)cc3COC
10 O=c(o1)cc(CC)c(c2)cle(C)e(c23)oc(C)c3C
11 cleeee(c10C)0c(c2C)c(n[nH]2)-c3¢(O)cc(O)cc3
12 Ccleee(ccl)S(=0)(=O)NCCC(=0)Oc(cc2)cc(c23)oc(=0)c(Cl)c3C
13 nlcccccINC(=O)CNC(=0)c(c2)[nH]c(c23)c(OC)ccc30C
14 Cclee(C)ee(c12)occ2CC(=0)Nc(sc(c34)CCC4)c3C(=0)NCCCcocCC
15 COclcec(OC)c(c12)[nH]c(c2)C(=O)N(C3)CCC[C@H]3c(nn4)n(c45)cccces
16 COclc(Cl)ee(cc1)NC(=0)CCNC(=0)c(c2)n(C)c(c23)cc(0OC)cc30C
17 Cc(nl)sc(c12)c(n[nH]c2=0)-c3cc(OC)ccc3
18 O=S1(=0)C[C@H](CC1)NC(=0)c(c2[O-])enc(c23)c(Cl)ccc3
19 O=S1(=0)C[C@@H](CC1)NC(=0)c(c2[O-])cnc(c23)c(OC(F)(F)F)ccc3




20 clecc(OC(F)(F)F)c(c12)[nH]cc(c2=0)C(=0)N3CCN(CC3)C(=0)OCC
21 COclcec(0OC)c(c12)[nH]e(c2)C(=O)NCCNC(=0)[C@H]3CCCO3
22 COclcec(OC)c(c12)[nH]c(c2)C(=O)NCCNC(=0)c3ccenc3

23 clcec(OC)c(c12)oc(c2)C(=0O)Ne(c3)cee(c34)0C0O4

24 CCc(nl)nn(c12)c(cen2)-c3cee(Br)cc3

25 FC(F)(F)clcc(ceel)Ne(ce2Chne(n2)Ne(cc3C(F)(F)F)cee3

26 clce(F)ec(OC)cl-c(cen2)n(c23)ne(n3)C4CCC4

27 clee(F)ee(OC)cl-c(cen2)n(c23)ne(n3)[C@@H]4CCCO4

28 O=c1[nH]c(C)nc(c12)sc(c2C)C(=O)NCCc3c[nH]c(c34)cce(Cl)c4
29 Ccl[nH]nc(C)c1CCC(=0)Nc(c2)cce(c23)nen(c3=0)C4CC4

30 CS(=0)(=O)N(CC1)CCNIC(=0)c(c2=0)c[nH]c(c23)c(OC)ccc3
31 CSCC[C@@H](CO)NC(=0)Cn(c1=0)ncc(c12)ccc(OC)c20C
32 COC(=0)clc(ccecl)NC(=0)c(c2N)sc(c23)nc(C)ec3C(F)(F)F

33 clceee(c12)n3c(n2)c(C#N)c(C)cc3-ndeencd

34 cleeee(c12)n(c(n2)[C@@H](C)O)CCOc(cc3)ceec3C

35 CC(=0)clc(=0)[nH]c2cce(Cl)e(c2¢13)C(=0)cdc3ccecd

36 COCCCNC(=0)c1c(se(c12)CCCC2)NC(=0)c3cc(n[nH]3)-c(ccd)c(O)ccaC
37 COc(c1)cec(OC)cINC(=0)c2ce(n[nH]2)-c(c3C)c(O)cc(C)c3

38 CCNclc(=0)n(C)c2ccec(c2¢13)C(=0)c4c3ccccs

39 COclc(Cl)ee(cc1)NC(=0)c(c2N)sc(c23)nc(C)ec3C

40 CCOc(cl)cee(c12)nee(C(=0)OCC)e2Nc(cee3)cc3C(=0)0CC
41 CCOC(=0)c(cl)cee(e12)ne(C)ce2Ne3ce(OC)cee(Cl)e3

42 CCOC(=0)c(cl)cee(c12)nc(C)ec2Ne(e3CC)eeec3

43 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@@H]1c3c(Br)cce(c3)O
44 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@H]1c3c(Br)cee(c3)O
45 CC(=0)clcc(cccl)Ne(ee(n2)C)n(c23)ne(n3)-cdcccecd

46 cleee(Clec1Ne(ee(n2)C)n(c23)nc(c3)-cdec(OC)c(ccd)OC

47 clcec(OC)cc1 C(=0)N(c2cce(Cl)ee2)Ce(n3)nn(c34)c([O-])cc(nd)C
48 clccec(F)e1Ne(ce(n2)C(C)C)n(c23)nc(n3)-c4ccencd

49 0lcccc1CNC(=0)CNC(=0)c(c2)[nH]c(c23)c(OC)c(OC)c(c3)0C
50 FC(F)(F)clcc(cec1)N(C2=0)N=C(CC)\C2=C\c3c([O-])ccc(c3)[N+]([O-])=0
51 clnccecc1CNC(=0)c(c2-n3ccec3)sc(c24)nc(C)ccdC

52 Cc(nl)cee(cec2)elce(e23)[nH]c(c3)C(=0)N4CCN(CC4)c5ceeens
53 N#CCSc(nnl)n(c12)c3c(c(=0)n2CCC)cce(c3)C(=0)NCC(C)C
54 CC(C)Cn(c(n1)CO)c(c12)ccec2

55 O=CIC[C@H](C#N)CN1c(c2)ccec(OC)c20C

56 COc(ccl)c(OC)ccl [C@@H]2NCCe(c23)[nH+]c[nH]3

57 CCCN(C(=0)C1=0)c(c12)cce(Br)c2

58 CCNc(n1CC)nc(c12)n(C)e(=0)[nH]c2=0

59 CIC1(CDH[C@H](C1)Cn(c(n2)CO)c(c23)ccec3

60 CC(=0O)clcc(F)c(O)ccl

61 clcc(F)eeel-n(c2C)ne(c23)c(=0)n(C)nc3C

62 CC(C)clne(C2CC2)nc(nl)N

63 cleecee2n(CCC)e(=0)c(c3c12)NC(=0)[C@H](03)C

64 COCCc([nH]1)nc(c12)n(C)c(=0)n(C)c2=0

65 OCc(nl)[nH]c(c12)ceec2




66 O=cIn(C)cnc2sc(c3c12)CCCC3

67 CCn(c1=0)cnc2sc(c3c12)C[C@H](C)CC3

68 CCn(c1=0)cne2sc(c3¢12)CCCC3

69 CC(C)n(c1=0)cnc(c12)sc(C)c2C

70 CC(C)Cn(c1=0)cnc(cl12)sc(c2)CC

71 Cclee(C)ne(nl)Nc2eee(F)ec2

72 CNC(=0)Cc(c1C(=O)NC)n(C)cclC

73 OCc(nl)n(CC)c(cl12)ccec2

74 CCCNc(c1C)nc(=0)[nH]n1

75 nl[nH]c(=0)nc(c1C)N[C@@H](C)c2ccecc2

76 CC[C@H](C)Ne(c1C)ne(=0)[nH]n1

77 CCNc(c1C)ne(=0)[nH]n1

78 CCCNc(c1C)ne(=S)[nH]n1

79 nl[nH]c(=0)nc(c1C)N[C@@H]([C@@H]2C)CCCC2

80 Cclc(Cl)ee(OC)c(c1)Ne(ce(n2)Chn(c23)nc(n3)-cdcccecd

81 slce(C)n(c12)c(=0)cc(n2)C[IN@@H+](CCC)Cc3cc(OC)c(OC)c(c3)OC
82 clee(F)ee(OC)cl-c(cen2)n(c23)ne(n3)C4CCC4

83 O1CO0c(c12)ccc(c2)CNC(=0)CC3CCN(CC3)C(=0)c(cd)cee(cd5)oc(nS)Co6CCo
84 clce(F)ecc1ICNC(=0)CC2CCN(CC2)C(=0)c(c3)cce(c34)oc(nd)C5CCS

85 CC[C@H](C)NC(=0)CSc(n1)n(CC)c(=0)c(c1c23)n(C)c2cec(c3)OC

86 clceecc1CNC(=0O)CN(C(=0)S2)C(=0)\C2=C\c3ccc(ce3)O0C

87 nlnc(C)n(c12)c3c(ccen3)n(c2=0)CC(=0)N[C@@H](CC)cdccc(ccd)OC
88 O1CCOc(c12)cee(c2)NC(=0)CCCCCn(c3=0)c(=0)[nH]c(c34)ccccd

89 O1CCOc(c12)cee(c2)NC(=0)CCCCn(c3=0)c(=0)[nH]c(c34)ccccs

90 clncc(Br)cc INC(=O)CCCCn(c2=0)c(=0)[nH]c(c23)cccc3

91 cInce(Br)cc INC(=0)CCCCCCn(c2=0)c(=0)[nH]c(c23)cccc3

92 cInc(D)cccINC(=0)CCCCCn(c2=0)c(=0)[nH]c(c23)cccc3

93 nlcsc(c12)cc(cc2)NC(=0)CCCCCn(c3=0)c(=0)[nH]c(c34)ccccd

94 clec(F)eeel/C=C/C(NC(C)=C2C(=0)OCC)=N[C@@H]2c3c(Br)ccc(c3)O
95 clee(F)ceel/C=C/C(NC(C)=C2C(=0)OCC)=N[C@H]2c3c(Br)ccc(c3)O
926 O1CCOCI12CCN(CC2)C(=0)c3snc(c34)c(=0)n(c([n-]14)=0)CCC

97 clee(Cleeecl/C=C2/C(C)=NN(C2=0)c(cc3)ccc3[N+](JO-])=0

98 COc(c1)cc(OC)cc1COc(cec2)ec2-c3nc(N)nc(c34)[nH]cnd

99 clceeec1COc(cec2)cc2-c3ne(N)nc(c34)[nH]cnd

100 FC(F)(F)clce(c(Cl)ec1)OCc2ccc(cc2)-c3nc(N)nc(c34)[nH]cnd

101 COC(=O)[C@@H]1CCCNIC(=0)c(c2)nn(c23)c4c(ccecd)n(c3=0)CC(C)C
102 clceccc1C(=0)c2cce(cc2)Cn(nn3)cc3-c4cc(O)cecd

103 clce(0)e(0)ecl/C=C2/C(=0)N(C(=0)S2)Cc3nnc(03)-c4cccend

104 CCOC(=O)C1=C(C)N(CCC(JO-])=0)C(=O)N[C@@H]1c2ccc([N+]([O-])=0O)cc2
105 CCOC(=0)C1=C(C)N(CCC(JO-)=0)C(=O)N[C@H]1c2ccc(IN+]([O-])=0)cc2
106 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@@H]1c3c(Br)cc(c(c3)0)OC
107 CCOC(=0)C1=C(C)N(c2ccccc2)C(=O)N[C@@H]1c3c(0O)cee(c3)0C
108 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@@H]1c3c(IN+]([0-])=O)ccc([O-])c3
109 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@@H]1c3c(IN+]([O-])=0O)ccce3
110 CCOC(=0)C1=C(C)N(c2ccccc2)C(=O)N[C@@H]1c3cc(Br)cee3

111 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@@H]1c3cc([N+]([O-])=0O)ccc3




112 CCOC(=0)C1=C(C)N(c2cccecc2)C(=O)N[C@@H]1c3cce(Br)cc3

113 CCOC(=0)CI1=C(C)N(c2ccccc2)C(=O)N[C@@H]1c3cee(Cl)ee3

114 CCOC(=0)C1=C(C)N(c2ccccc2)C(=O)N[C@@H]1c3ccc(O)cc3

115 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@@H]1c3ccc([N+](JO-])=0)cc3
116 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@@H]1c3cee(ce3)OC

117 CCOC(=0)C1=C(C)N(c2ccccc2)C(=O)N[C@@H]1c(c3C(F)(F)F)ccce3
118 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@@H]1c(c(Br)cc3)cc3C(F)(F)F
119 CCOC(=0)C1=C(C)N(c2cccee2)C(=O)N[C@@H]1c(c(Cl)cc3)ce3C(F)(F)F
120 CCOC(=0)C1=C(C)N(c2ccccc2)C(=O)N[C@@H]1c(cc3)cce3C

121 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@H]1c3c(Br)cc(c(c3)0)OC
122 CCOC(=0)C1=C(C)N(c2cccec2)C(=0O)N[C@H]1c3c(O)cee(c3)0C

123 CCOC(=0)C1=C(C)N(c2ccccc2)C(=O)N[C@H]1c3c(IN+]([O-])=0)ccc([O-])c3
124 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@H]1c3c(IN+](JO-))=0O)ccec3
125 CCOC(=0)C1=C(C)N(c2ccccc2)C(=O)N[C@H]1c3cc(Br)cec3

126 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@H]1c3ce([N+]([O-])=O)ccc3
127 CCOC(=0)C1=C(C)N(c2ccccc2)C(=O)N[C@H]1c3ccc(Br)cc3

128 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@H]1c3cee(Cl)ee3

129 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@H]1c3cce(O)cec3

130 CCOC(=0)C1=C(C)N(c2cccec2)C(=O)N[C@H]1c3cce([N+]([O-])=0)cc3
131 CCOC(=0)C1=C(C)N(c2cccee2)C(=O)N[C@H]1c3cce(ce3)OC

132 CCOC(=0)C1=C(C)N(c2ccccc2)C(=O)N[C@H]1c(c3C(F)(F)F)ccec3
133 CCOC(=0)C1=C(C)N(c2ccccc2)C(=O)N[C@H]1c(c(Br)cc3)cc3C(F)(F)F
134 CCOC(=0)C1=C(C)N(c2ccccc2)C(=0O)N[C@H]1c(c(Cl)cc3)cc3C(F)(F)F
135 CCOC(=0)C1=C(C)N(c2ccccc2)C(=O)N[C@H]1c(cc3)cec3C

136 [O-]C(=0)clce(cec)[C@@H]2NC(=O)N(C(C)=C2C(=0)OCC)c3cccee3
137 [O-]C(=0)clec(cec)[C@H]2NC(=0O)N(C(C)=C2C(=0)OCC)c3cccee3
138 COc(c(c1)O)cc(Br)cl/C=C2/C(C)=NN(C2=0)c(cc3)ccc3[N+]([O-])=0
139 FC(F)(F)clce(c(Cl)eel)/C=C2/C(C)=NN(C2=0)c(cc3)ccc3[N+](JO-])=0
140 N#Cclcce(cecl)-c(n2)ceec2/C=C3/C(C)=NN(C3=0)c(cc4)cccd[N+]([O-])=0
141 [O-]C(=0)clcc(cecl)/C=C2/C(C)=NN(C2=0)c(cc3)ccc3[N+]([O-])=0
142 clc(O)cee(Br)cl/C=C2/C(C)=NN(C2=0)c(cc3)ccc3[N+]([O-])=0

143 CCOc(cccl)e([O-])el/C=C2/C(C(C)C)=NN(C2=0)c3cncen3

144 CCOc(cccl)e(JO-Decl/C=C2/C(CC)=NN(C2=0)c3c(F)cc(F)cc3

145 CCOc(cccl)e([O-])el/C=C2/C(CC)=NN(C2=0)c3cnccn3

146 FC(F)(F)clcc(cecl)-c(02)ccc2/C=C3/C(CC)=NN(C3=0)c(cc4C(F)(F)F)ccc4
147 FC(F)(F)clcc(ceel)N(C2=0)N=C(C(C)C)\C2=C\c3cc([O-])c([N+](JO-])=0)cc3
148 FC(F)(F)clcc(cec 1 )N(C2=0)N=C(CC)\C2=C\c3c([O-])c(ccc3)OCC

149 N#Cclcee(cc1)N(C2=0)N=C(C)\C2=C\c3c([O-])ccec(c3)[N+]([O-])=0O
150 [O-][N+](=O)c(c1)ccc(JO-])c1/C=C2/C(C)=NN(C2=0)c3c(F)cc(Br)cc3
151 [O-][N+](=O)c(c1)cce(JO-])c1/C=C2/C(C)=NN(C2=0)c(cc3[N+]([O-])=O)ccc3
152 [O-]IN+](=0)c(c1)cce([O-])c1/C=C2/C(CC)=NN(C2=0)c3c(F)cc(F)cc3
153 [O-][N+](=0)c(c1)cee([O-])c1/C=C2/C(CC)=NN(C2=0)c3cnccn3

154 clcec(OC)c([O-])cl/C=C2/C(CC)=NN(C2=0)c3c(F)cc(F)cc3

155 cleec(OC)c([O-])c1/C=C2/C(CC)y=NN(C2=0)c3cnccn3

156 nlcenceIN(C2=0)N=C(C)\C2=C\c3cc(ccc3)Oc4cecccd

157 CCOC(=0)CN(C(=0)S1)C(=0)\C1=C\c2c([O-])cce(c2)[N+]([O-)=0




158 CCOC(=0)CN(C(=0)S1)C(=0)\C1=C\c2cc(0)c(O)ce2

159 CCOC(=O)CN(C(=0)S1)C(=0O)\C1=C\c2cc(OCc3cccee3)e(cc2)OCc4ceccecd
160 cleccec10C(=0)CN(C(=0)S2)C(=0)\C2=C\c3cc([O-]c(IN+]([O-])=0O)cc3
161 clee(F)ceel/C=C/C(N=C(C)/C2=C(\[O-])OCC)=[NH+][C@@H]2c3ccc(cc3)OCC=C
162 clec(F)eeel/C=C/C(N=C(C)/C2=C(\[O-])OCC)=[NH+][C@H]2c3ccc(cc3)OCC=C
163 clee(IN+]([O-])=0)cccl [C@@H]2[NH+]=C(N=C(C)/C2=C(\[O-])OCC)\C=C\c3ccc(F)cc3
164 clec(IN+](JO-])=0)cccl [C@H]2[NH+]=C(N=C(C)/C2=C(\[O-]) OCC)\C=C\c3ccc(F)cc3
165 clee(Clheec1 C(=0)NC(S2)=N[C@@H](c3ccc(F)cc3)C=C2c4cccecd

166 clee(Cleec1 C(=O)NC(S2)=N[C@@H](c3cceee3)C=C2c4cccccd

167 clee(Cl)eec1 C(=0)NC(S2)=N[C@H](c3ccc(F)cc3)C=C2c4cccccd

168 clee(Clheec1 C(=0)NC(S2)=N[C@H](c3cccec3)C=C2c4cceccd

169 cleeccc1 C2=C[C@@H](N=C(S2)N)c3ccc(F)cc3

170 cleeccc1C2=C[C@H](N=C(S2)N)c3ccc(F)cc3

171 clceeec1 C(=O)NC(S2)=N[C@@H](c3ccc(F)cc3)C=C2c4cceccd

172 cleeccc 1 C(=O)NC(S2)=N[C@@H](c3cceee3)C=C2c4cccecd

173 clecccc1C(=O)NC(S2)=N[C@H](c3ccc(F)cc3)C=C2c4cccecd

174 clceeccc1 C(=O)NC(S2)=N[C@H](c3cceee3)C=C2c4cceccd

175 COc(ccl)cec1C(=0O)NC(S2)=N[C@@H](c3ccccc3)C=C2c4cceccd

176 COc(ccl)cecl C(=O)NC(S2)=N[C@H](c3cccee3)C=C2c4cccccd

177 clee(C)eec1C(=0)NC(S2)=N[C@@H](c3cccee3)C=C2c4cccccd

178 clce(C)eec1C(=0O)NC(S2)=N[C@H](c3cccec3)C=C2c4cccccd

179 clee(F)eec1C(=0)NC(S2)=N[C@@H](c3cccee3)C=C2c4cccccd

180 clee(F)eec1C(=0)NC(S2)=N[C@H](c3ccccc3)C=C2c4ccececd

181 clee(IN+](JO-)D=0)ccc1 C(=O)NC(S2)=N[C@@H](c3ccccc3)C=C2c4cccecd
182 clee(IN+](JO-))=0)ccc1C(=O)NC(S2)=N[C@H](c3cccee3)C=C2c4cccccd
183 COc(ccl)cecl C(=O)NC(S2)=N[C@@H](c3ccc(F)cc3)C=C2c4cceccd

184 COc(ccl)cec1C(=0O)NC(S2)=N[C@H](c3ccc(F)cc3)C=C2c4cccecd

185 clee(C)ecec1 C(=0)NC(S2)=N[C@@H](c3ccc(F)cc3)C=C2c4cccecd

186 clee(C)eec1C(=0)NC(S2)=N[C@H](c3ccc(F)cc3)C=C2c4cceccd

187 clee(F)eec1C(=0)NC(S2)=N[C@@H](c3ccc(F)cc3)C=C2c4cccecd

188 clcc(F)eec1C(=O)NC(S2)=N[C@H](c3ccc(F)ce3)C=C2c4cccccd

189 clee(IN+](JO-)=0)ccc 1 C(=O)NC(S2)=N[C@@H](c3ccc(F)cc3)C=C2c4cccecd
190 clce([N+](JO-1)=0)cecc 1 C(=O)NC(S2)=N[C@H](c3ccc(F)cc3)C=C2c4cccecd
191 FC(F)(F)clce(c(Cl)ec1)OCc2cc(ccc2)-c3ne(N)nc(c34)[nH]cnd

192 clee(C)ee(e1C(C)C)OCce2ccc(cc2)-c3nc(N)nc(c34)[nH]cnd

193 cleee(Clee1COce(cee2)cc2-c3nc(N)ne(c34)[nH]cn4

194 cleee(F)ec1COc(cece2)ce2-c3ne(N)nc(c34)[nH]cnd

195 clcec(OC)cc1COc(cec2)cec2-c3ne(N)nc(c34)[nH]cnd

196 cleeee(c12)cecc20Cce3cc(ccc3)-c4nc(N)ne(c4S5)[nH]en5

197 clceeec1COc(c2C)ec(cc2)-c3nc(N)nc(c34)[nH]cnd

198 nlc[nH]c(c12)nc(N)nc2-c3cc(cec3)Ocdceccecd

199 CC(C)Oc(ccl)cecl-c(cc2)ccc2-c3nc(N)nce(c34)[nH]cnd

200 COc1c(OC)ec(cc1OC)-c2ne(N)ne(c23)[nH]cn3

201 FC(F)(F)Oclcce(ccl)OCc2cc(ccc2)-c3nc(N)nc(c34)[nH]cnd

202 FC(F)(F)clce(cee1)COc(cec2)cc2-c3ne(N)ne(c34)[nH]ecnd

203 clee(F)eee1COc(cec2)cc2-c3nc(N)ne(c34)[nH]end




204 clceccc1COc(c2C)cec(cc2)-c3nc(Cl)nc(c34)[nH]cn4

205 nlc[nH]c(c12)nc(N)nc2-c(cc3C(F)(F)F)cc(c3)OCc4ccc(cc4)OC

206 nlc[nH]c(c12)nc(N)nc2-c3cee(l)ec3

207 0O1COc(c12)ccc(c2)C(=0)0OCc3c(C)n(nn3)-c4nccs4d

208 01COc(c12)cce(c2)C(=0)OCc3cn(nn3)-c(ccd)cc(cd5)send

209 0O1COc(c12)cce(c2)C(=0)OCc3cn(nn3)Ccdnc(nod)-cSceenes

210 O1COc(c12)cce(c2)C(=0)0OCc3cn(nn3)Ccdnnc(o4)-cSceenes

211 clee(0)ec(0)c1C(=0)O0Cc2¢(C)n(nn2)-c3nccs3

212 clcec(OC)cc1 C(=0)OCe2¢(C)n(nn2)-c3nccs3

213 clcec(OC)cc1 C(=0)OCc2cn(nn2)-c(cc3)cc(c34)scnd

214 clcee([N+]([O-])=0)cc1C(=0)OCc2¢(C)n(nn2)-c3nces3

215 cleee([N+](JO-1)=0)cc1C(=0)OCc2cn(nn2)-c(cc3)cc(c34)scnd

216 clecc(IN+](JO-)=0)ccl1C(=0)OCc2cn(nn2)C[C@@H](03)COc(c34)ccccsd
217 clcee([N+]([O-]1)=0)cc1C(=0)OCc2cn(nn2)C[C@H](03)COc(c34)ccccd
218 cleee(IN+](JO-))=0)cc1C(=0)OCc2cn(nn2)Cc3ccc(cc3)-cdeccecd

219 clcee([N+]([O-])=0)cc1C(=0)OCc2cn(nn2)Cc3nc(no3)-c4ccencd

220 clcee([N+]([O-]1)=0)cc1C(=0)OCc2cn(nn2)Cc3nnc(o03)-c4ccencd

221 clceee(c12)ncec2C(=0)OCc3cen(nn3)-c(ccd)cc(c4S5)senS

222 clceeec1C(=0)c2ecc(cc2)Cn(nn3)cc3COC(=0)cdcc([N+]([O-]1)=0O)ccc4
223 clceccc1C(=0)c2cec(cc2)Cn(nn3)cc3COC(=0)c(c4)cec(c45)0COS5

224 cleneec1C(=0)OCc2¢(C)n(nn2)-c3nces3

225 FC(F)(F)clcc(cecl)CCn(nn2)cc2-c3ec(O)cce3

226 FC(F)(F)clcc(cee1)CCn(nn2)cc2-c3cceen3

227 [O-1C(=0)clcc([N+]([O-]1)=0O)c(ccl)Cn(nn2)cc2-c3cc(O)cce3

228 [O-]C(=0)clce(IN+](JO-))=0)c(ccl)Cn(nn2)cc2-c3cceen3

229 clcec(O)cecl-c2en(nn2)Ce3ccec(cc3)-cdeccecd

230 clcec(O)cecl-c2en(nn2)Ce3nnc(03)-c4ccencd

231 clceee(c12)OC[C@@H](02)Cn(nn3)cc3-cdec(O)cccsd

232 cleeee(c12)OC[C@@H](02)Cn(nn3)cc3-cdcccend

233 cleeee(c12)OC[C@H](02)Cn(nn3)cc3-c4cc(O)cecd

234 clceee(c12)OC[C@H](02)Cn(nn3)cc3-c4ccecend

235 cleeee(c12)[nH]cc2CCn(nn3)cc3-cdec(O)cccd

236 clccee(e12)[nH]cc2CCn(nn3)cc3-c4cceend

237 clceeec1 C(=0)c2ecc(cc2)Cn(nn3)cc3-c4eceend

238 clncececl-c(no2)nc2Cn(nn3)cc3-cdec(O)cecd

239 nlcccecl-c2en(nn2)Cc3ccec(ce3)-c4cceecd

240 nlcceccl-c2en(nn2)Ce3nc(no3)-c4ccencd

241 nlcccecl-c2en(nn2)Ce3nne(03)-c4decencd

242 FC(F)(F)clcc(cecl)NC(=0)CN(C(=0)S2)C(=0)\C2=C\c3c([O-])cc(OC)cc30C
243 [O-][N+](=0)c1c(Cl)cce(c1)NC(=O)CN(C(=0)S2)C(=O)\C2=C\c(n3)ccc(c34)ccecd[O-]
244 clec(0)ce(0)ecl/C=C2/C(=0O)N(C(=0)S2)CCc3c[nH]c(c34)ccecd

245 clcec(Che([O-])e1/C=C2/C(=0)N(C(=0)S2)Cc3nc(no3)-c4cccend

246 clecc(F)ec1CCNC(=0)CN(C(=0)S2)C(=0)\C2=C\c3c([O-Dc(IN+]([O-])=0O)cc(c3)OC
247 cleec(0)e(Checl/C=C2/C(=0O)N(C(=0)S2)Cc3nnc(03)-c4cccend

248 cleeccc1OC(=0)CN(C(=0)S2)C(=0NC2=C\c3c([O-])c([N+]([O-])=O)cc(Br)c3

249 cleceec10C(=0)CN(C(=0)S2)C(=0)\C2=C\c3cc(0)c(O)ec3




250 CCOC(=0)C1=C(C)N(CCC([O-)=0O)C(=O)N[C@@H]1c2cccen2

251 CCOC(=O)C1=C(C)N(CCC(JO-)=0)C(=O)N[C@@H]1c(c2=0)coc(c23)ccc(Br)c3
252 CCOC(=0)C1=C(C)N(CCC(O-])=0)C(=O)N[C@@H]1c(cc2C(O-])=0O)ccc2

253 CCOC(=0)C1=C(C)N(CCC(O-)=0)C(=O)N[C@@H]1c(n2)cccc2-c(cce3)ce3C(=0)0C
254 CCOC(=0)C1=C(C)N(CCC(O-])=0)C(=O)N[C@H]1c2cccen2

255 CCOC(=0)C1=C(C)N(CCC([O-])=0)C(=O)N[C@H]1c(c2=0)coc(c23)ccc(Br)c3
256 CCOC(=0)C1=C(C)N(CCC(O-])=0)C(=O)N[C@H]1c(cc2C([O-])=0O)ccc2

257 CCOC(=0)C1=C(C)N(CCC([O-])=0)C(=O)N[C@H]1c(n2)cccc2-c(cce3)cc3C(=0)0C
258 CCOC(=0)C1=C(C)NC(=S)N[C@@H]1c2cc(ccc2)OCC

259 CCOC(=0)C1=C(C)NC(=S)N[C@H]1c2cc(ccc2)OCC

260 COc(ccl)ceel/C=C/C(N=C(C)\C2=C(\[O-])OCC)=[NH+][C@@H]2c3cc(ccc3)OCC
261 COc(ccl)cecl/C=C/C(N=C(C)\C2=C(\[O-])OCC)=[NH+][C@H]2c3cc(ccc3)OCC
262 FC(F)(F)clcce(cel)/C=C/C(N=C(C)/C2=C(\[O-])OCC)=[NH+][C@@H]2c3cc(ccc3)OCC
263 FC(F)(F)clcee(cel)/C=C/C(N=C(C)/C2=C(\[O-])OCC)=[NH+][C@H]2c3cc(ccc3)OCC
264 clee(Cl)eccl/C=C/C(N=C(C)/C2=C(\[O-])OCC)=[NH+][C@@H]2c3cc(ccc3)OCC
265 clee(Clcecl/C=C/C(N=C(C)/C2=C(\[O-])OCC)=[NH+][C@H]2c3cc(ccc3)OCC
266 clec(F)eeel/C=C/C(N=C(C)/C2=C(\[O-])OCC)=[NH+][C@@H]2c3cc(ccc3)OCC
267 clee(F)cecl/C=C/C(N=C(C)/C2=C(\[O-])OCC)=[NH+][C@H]2c3cc(ccc3)OCC
268 clcceecl/C=C/C(N=C(C)/C2=C(\[O-DOCC)=[NH+][C@@H]2c3cc(ccc3)OCC

269 clceeccl/C=C/C(N=C(C)/C2=C(\[O-])OCC)=[NH+][C@H]2c3cc(ccc3)OCC

270 clee(C)eecl/C=C/C(N=C(C)/C2=C(\[O-])OCC)=[NH+][C@@H]2c3cc(ccc3)OCC
271 clec(C)eccl/C=C/C(N=C(C)/C2=C(\[O-])OCC)=[NH+][C@H]2c3cc(ccc3)OCC
272 cleecec1 C2=C[C@@H](N=C(S2)N)c3ccccc3

273 cleeccc1 C2=C[C@H](N=C(S2)N)c3ccccc3
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Figure S2. Docking poses of compounds 1 (panel A, colored by atom type: C grey, O red, N blue, S
yellow, polar H light grey), 2 (panel B, colored by atom type: C torquoise, O red, N blue, S yellow,
polar H light grey), 3 (panel C, colored by atom type: C violet, O red, N blue, S yellow, polar H light
grey), 4 (panel D, colored by atom type: C orange, O red, N blue, S yellow, polar H light grey), 5
(panel E, colored by atom type: C pink, O red, N blue, S yellow, polar H light grey), and 6 (panel F,
colored by atom type: C green, O red, N blue, S yellow, polar H light grey) in BRD4 binding site
(PDB code: 4QB3). H-bonds and n-m interactions are reported in yellow and cyan, respectively.



Table S2. Predicted computational parameters of the 20 BRD4 known ligands respecting the generated 7-
point 3D structure-based pharmacophore model “AAHHRRR”.

PDB compound code Number of matched features PhaseScreen score
2YEL 7 2.299
3P50 7 2.401
3ZYU 5 1.433
4F31 7 2.667
4LRG 7 2.335
471Q 6 2.026
4793 5 1.347
SACY 5 1.433
SFBX 5 1.663
SHLS 7 2.367
SIGK 6 1.599
SIWM 7 2.143
5U00 5 1.249
5V67 5 1.204

SWMD 7 2.41
5Y8Y 5 1.269
5YOU 5 1.068
6C7R 5 1.502
6Q3Y 5 1.295
6Q3Z 5 1411
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Figure S3. Superposition of co-crystallized (+)-JQ1 (highlighted in light blue) to the reproduced docking pose
of (+)-JQ1 (highlighted in violet) in the BRD4 binding site, with an RMSD value of 0.5.



