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SUPPLEMENTAL FIGURES and LEGENDS 27 

 28 

FIGURE S1 29 

 30 

 31 
 32 

 33 

 34 

FIGURE S1. Scheme of the general synthetic procedure. The details of the procedure for the 35 

synthesis of 4-anilinoquin(az)olines are explained in Materials and Methods, Supplementary 36 

Methods and Supplementary Information. 37 

38 
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FIGURE S2 39 

 40 

 41 

FIGURE S2. Autophosphorylation inhibitory activity of PhoQ by candidate molecules. 42 

Increasing concentrations of GI261520A, GI262866A, GI261590A or GW320571X, were added to 43 

the Salmonella growth medium. Membranes obtained by cell fractionation, harboring PhoQ, were 44 

incubated for 10 min at 37 °C in a reaction medium containing [γ-32P] ATP, as described in Materials 45 

and Methods. The autophosphorylation reactions were analyzed by SDS-PAGE (12% 46 

polyacrylamide) and transferred to nitrocellulose, followed by autoradiography (top) or by 47 

immunodetection analysis developed with anti-PhoQCyt polyclonal antibody (bottom).  48 
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FIGURE S3 50 
 51 

 52 

FIGURE S3. Probing the limits of the pharmacophore. The structure shows X, R1, R2, R3 and R4 53 

positions that were substituted by the functional groups indicated below. Inhibition action was 54 

calculated with the β-galactosidase activity from lacZ transcriptional fusions to two different PhoP-55 

activated genes (virK and pagC) and one PhoP-unrelated control reporter (tppB). Cells were grown 56 

overnight either in LB plus DMSO 0.25% v/v (compounds’ vehicle) or 25 µM of the indicated 57 

compound. Repression percentages were calculated taking the values obtained with the sole addition 58 

of DMSO 0.25% v/v as 100%. Results are the average of three independent assays performed in 59 

duplicate. 60 

  61 
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FIGURE S4 62 

 63 

 64 

 65 

FIGURE S4. Inhibitory action on different Salmonella enterica serovars. (A) β-galactosidase 66 

activity from pagC::lacZ transcriptional fusion measured in cells grown in LB supplemented with 67 

DMSO 0.25% v/v, 25 µM of GI261520A or 1.8 mM cis,cis-9,12-octadecadienoic acid (c,c-18:2), 68 

dissolved in DMSO. β-galactosidase activity was measured as described under Materials and 69 

Methods. Results are the average of three independent assays performed in duplicate, and error bars 70 

correspond to S.D. (B) Recovery of intracellular Salmonella at 18 h relative to 1.5 h post infection 71 

(fold increase values) from RAW264.7 macrophages incubated with DMSO 0.25% v/v or 25 µM of 72 

GI261520A dissolved in DMSO. Results are the average of three independent assays performed in 73 

duplicate, and error bars correspond to S.D. 74 

 75 

SUPPLEMENTARY MATERIALS AND METHODS 76 

 77 

Chemicals and Reagents. Screening stocks (10 mM) of the first and second generations of the 78 

Published Kinase Inhibitor Set (PKIS) from GlaxoSmithKline (GSK) (1) were stored at −20oC in 79 
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DMSO. Nitrocellulose membranes were from Amersham Biosciences. [-32P]ATP (3000 Ci mmol-80 

1) was obtained from PerkinElmer, NEN®. Compounds were routinely dissolved in DMSO at a 81 

concentration of 25 mM or 10 mM and stored at -20 °C. Synthetic analogs of GI262866A and 82 

GI261520A were synthesized following the protocol described in Supplementary Methods. All 83 

synthetic compounds presented in this work were characterized by 1H and 13C NMR and were shown 84 

to be >98% pure. 85 

Genetic and Molecular Biology Techniques. Plasmids and oligonucleotides used in this work are 86 

listed in supplemental Table S1 and all constructs were verified by DNA sequencing. DNA was 87 

introduced into bacterial strains by electroporation using a Bio-Rad E. coli Pulser Electroporator 88 

following the manufacturer’s recommendations. Salmonella strains carrying lacZ-reporter fusion to 89 

promoters on the chromosome were carried out using Lambda Red-mediated recombination in strain 90 

Salmonella typhimurium 14028s (2). Plasmid pPB1190 which harbors the DNA region encoding the 91 

cytoplasmic domain of EnvZ under the control of the T5 promoter, was constructed by polymerase 92 

chain reaction (PCR), using primers #324 and #292. The product was cloned between the BamHI 93 

and HindIII sites of plasmid pQE31. PCR-derived constructions were all confirmed by PCR assays. 94 

All constructs were verified by DNA sequencing.  95 

General procedure for the synthesis of 4-anilinoquin(az)olines: 96 

4-{[4-(benzyloxy)phenyl]amino}quinazolin-6-ol (GI262866A) as a yellow solid (68 %, 220 mg, 97 

0.640 mmol) MP 231-233 °C; 1H NMR (400 MHz, DMSO-d6) δ 11.21 (s, 1H), 10.91 (s, 1H), 8.75 98 

(s, 1H), 8.04 (d, J = 2.5 Hz, 1H), 7.88 (d, J = 9.0 Hz, 1H), 7.70 (dd, J = 9.1, 2.5 Hz, 1H), 7.62 – 7.57 99 

(m, 2H), 7.52 – 7.44 (m, 2H), 7.44 – 7.37 (m, 2H), 7.37 – 7.30 (m, 1H), 7.14 – 7.09 (m, 2H), 5.16 (s, 100 

2H). 13C NMR (101 MHz, DMSO-d6) δ 158.8, 157.8, 156.7, 148.1, 136.9, 131.6, 129.7, 128.5 (2C, 101 

s), 127.9, 127.7 (2C, s), 126.5, 126.2 (2C, s), 121.2, 114.92, 114.85 (2C, s), 107.1, 69.4. HRMS m/z 102 

[M+H]+ calcd for C21H18N3O2: 344.1399 found = 344.1386; LC tR = 4.24 min, >98% Purity. 103 

4-{[4-(benzyloxy)phenyl]amino}quinazolin-7-ol (1) as a light yellow solid (78 %, 223 mg, 0.648 104 

mmol) MP 277-279 °C; 1H NMR (400 MHz, DMSO-d6) δ 11.76 (s, 1H), 11.42 (s, 1H), 8.76 (d, J = 105 

9.0 Hz, 1H), 8.74 (s, 1H), 7.59 – 7.54 (m, 2H), 7.49 – 7.44 (m, 2H), 7.42 – 7.38 (m, 2H), 7.36 – 7.28 106 

(m, 3H), 7.12 – 7.07 (m, 2H), 5.15 (s, 2H). 13C NMR (101 MHz, DMSO-d6) δ 164.3, 158.9, 156.6, 107 

150.5, 140.4, 136.9, 129.7, 128.5 (2C, s), 127.9, 127.7 (2C, s), 127.1, 126.3 (2C, s), 119.4, 114.8 108 

(2C, s), 105.8, 102.0, 69.4. HRMS m/z [M+H]+ calcd for C21H18N3O2: 344.1399 found = 344.1386; 109 

LC tR = 4.33 min, >98% Purity. 110 

4-{[4-(benzyloxy)phenyl]amino}quinazoline-6,7-diol (2) as a light yellow solid (69 %, 189 mg, 111 

0.527 mmol) MP 272-274 °C; 1H NMR (400 MHz, DMSO-d6) δ 10.32 (s, 2H), 8.53 (s, 1H), 7.91 (s, 112 

1H), 7.64 – 7.53 (m, 2H), 7.50 – 7.44 (m, 2H), 7.43 – 7.37 (m, 2H), 7.36 – 7.30 (m, 2H), 7.20 (s, 113 
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1H), 7.10 – 7.01 (m, 2H), 5.13 (s, 2H). 13C NMR (101 MHz, DMSO-d6) δ 157.4, 155.7, 154.3, 149.1, 114 

147.7, 137.1, 131.2, 128.5 (2C, s), 127.8, 127.7 (2C, s), 125.4 (2C, s), 114.7 (2C, s), 107.3, 106.7, 115 

104.9, 69.4. HRMS m/z [M+H]+ calcd for C21H18N3O3: 360.1348 found = 360.1335; LC tR = 4.22 116 

min, >98% Purity. 117 

4-{[4-(benzyloxy)phenyl]amino}quinolin-6-ol (3) as a light yellow solid (64 %, 182 mg, 0.532 118 

mmol) MP 218-220 °C; 1H NMR (400 MHz, DMSO-d6) δ 10.67 (s, 1H), 10.37 (s, 1H), 8.32 (d, J = 119 

6.8 Hz, 1H), 7.96 (d, J = 9.1 Hz, 1H), 7.91 (d, J = 2.5 Hz, 1H), 7.63 (dd, J = 9.1, 2.4 Hz, 1H), 7.58 – 120 

7.44 (m, 2H), 7.46 – 7.22 (m, 5H), 7.23 – 7.13 (m, 2H), 6.57 (d, J = 6.8 Hz, 1H), 5.17 (s, 2H). 13C 121 

NMR (101 MHz, DMSO-d6) δ 157.3, 156.5, 154.1, 140.1, 136.8, 132.2, 130.2, 128.5 (2C, s), 128.0, 122 

127.8 (2C, s), 127.2 (2C, s), 124.9, 121.9, 118.7, 116.0 (2C, s), 105.4, 98.6, 69.5. HRMS m/z [M+H]+ 123 

calcd for C22H19N2O2: 343.1447 found = 343.1433; LC tR = 4.45 min, >98% Purity. 124 

4-({4-[(4-fluorophenyl)methoxy]phenyl}amino)quinazolin-6-ol (4) as a yellow solid (76 %, 228 125 

mg, 0.631 mmol) Decomposed >200  °C; 1H NMR (400 MHz, DMSO-d6) δ 11.22 (s, 1H), 10.91 (s, 126 

1H), 8.75 (s, 1H), 8.05 (d, J = 2.5 Hz, 1H), 7.88 (d, J = 9.0 Hz, 1H), 7.70 (dd, J = 9.0, 2.4 Hz, 1H), 127 

7.67 – 7.54 (m, 2H), 7.57 – 7.39 (m, 2H), 7.40 – 7.17 (m, 2H), 7.17 – 7.01 (m, 2H), 5.14 (s, 2H). 13C 128 

NMR (101 MHz, DMSO-d6) δ 163.0, 159.7 (d, J = 175.5 Hz), 157.8, 156.6, 148.1, 133.2 (d, J = 3.0 129 

Hz), 131.6, 130.0 (d, J = 8.3 Hz, 2C), 129.8, 126.5, 126.2 (2C, s), 121.2 115.3 (d, J = 21.4 Hz, 2C), 130 

114.93, 114.86 (2C, s), 107.1, 68.7. HRMS m/z [M+H]+ calcd for C21H17N3O2F: 362.1305 found = 131 

362.1290; LC tR = 4.31 min, >98% Purity. 132 

4-({4-[(3-fluorophenyl)methoxy]phenyl}amino)quinazolin-6-ol (5) as a dark green solid (58 %, 133 

174 mg, 0.482 mmol) 138-140 °C; 1H NMR (400 MHz, DMSO-d6) δ 11.25 (s, 1H), 10.94 (s, 1H), 134 

8.74 (s, 1H), 8.06 (d, J = 2.5 Hz, 1H), 7.89 (d, J = 9.0 Hz, 1H), 7.71 (dd, J = 9.0, 2.4 Hz, 1H), 7.67 135 

– 7.49 (m, 2H), 7.45 (td, J = 8.0, 6.0 Hz, 1H), 7.41 – 7.22 (m, 2H), 7.21 – 6.93 (m, 3H), 5.19 (s, 2H). 136 

13C NMR (101 MHz, DMSO-d6) δ 162.2 (d, J = 243.7 Hz), 158.8, 157.80, 156.4, 148.1, 139.9 (d, J 137 

= 7.4 Hz), 131.6, 130.5 (d, J = 8.4 Hz), 129.9, 126.5, 126.3 (2C, s), 123.5 (d, J = 2.8 Hz), 121.1, 138 

114.9, 114.9 (2C, s) , 114.6 (d, J = 20.9 Hz), 114.2 (d, J = 21.9 Hz), 107.1, 68.6 (d, J = 1.9 Hz). 139 

HRMS m/z [M+H]+ calcd for C21H17N3O2F: 362.1305 found = 362.1296; LC tR = 4.25 min, >98% 140 

Purity. 141 

4-({4-[(2-fluorophenyl)methoxy]phenyl}amino)quinazolin-6-ol (6) as a dark green solid (69 %, 142 

207 mg, 0.573 mmol) 235-237 °C; 1H NMR (400 MHz, DMSO-d6) δ 11.23 (s, 1H), 10.91 (s, 1H), 143 

8.75 (s, 1H), 8.05 (d, J = 2.5 Hz, 1H), 7.88 (d, J = 9.0 Hz, 1H), 7.70 (dd, J = 9.0, 2.4 Hz, 1H), 7.66 144 

– 7.48 (m, 3H), 7.48 – 7.38 (m, 1H), 7.38 – 7.19 (m, 2H), 7.19 – 7.05 (m, 2H), 5.19 (s, 2H). 13C 145 

NMR (101 MHz, DMSO-d6) 160.4 (d, J = 246.1 Hz), 158.8, 157.8, 156.5, 148.1, 131.7, 130.7 (d, J 146 

= 4.1 Hz), 130.5 (d, J = 8.3 Hz), 129.9, 126.5, 126.3 (2C, s), 124.6 (d, J = 3.5 Hz), 123.7 (d, J = 14.5 147 
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Hz), 121.2, 115.4 (d, J = 21.0 Hz), 114.9, 114.8 (2C, s), 107.1, 63.8 (d, J = 3.7 Hz). HRMS m/z 148 

[M+H]+ calcd for C21H17N3O2F: 362.1305 found = 362.1291; LC tR = 4.30 min, >98% Purity. 149 

4-((4-((4-fluorobenzyl)oxy)phenyl)amino)quinazolin-7-ol (7) as a grey solid (58 %, 174 mg, 0.482 150 

mmol) Decomposed >300 °C; 1H NMR (400 MHz, DMSO-d6) δ 11.74 (s, 1H), 11.38 (s, 1H), 8.81 151 

– 8.66 (m, 2H), 7.66 – 7.38 (m, 4H), 7.29 (dd, J = 6.9, 2.4 Hz, 2H), 7.27 – 7.15 (m, 2H), 7.14 – 7.05 152 

(m, 2H), 5.13 (s, 2H). 13C NMR (101 MHz, DMSO-d6) δ 164.2, 161.8 (d, J = 243.7 Hz), 158.9, 156.5, 153 

150.5, 140.5, 133.2 (d, J = 3.0 Hz), 130.0 (d, J = 8.3 Hz, 2C), 129.7, 127.1, 126.3 (2C, s), 119.4, 154 

115.3 (d, J = 21.4 Hz, 2C), 114.8 (2C, s), 105.8, 102.1, 68.7. HRMS m/z [M+H]+ calcd for 155 

C21H17N3O2F: 362.1305 found = 362.1291; LC tR = 4.44 min, >98% Purity. 156 

4-((4-((4-fluorobenzyl)oxy)phenyl)amino)quinazoline-6,7-diol (8) as a colourless solid (55 %, 157 

158 mg, 0.420 mmol) 285-290 °C; 1H NMR (400 MHz, DMSO-d6) δ 10.34 (s, 1H), 8.55 (s, 1H), 158 

7.88 (s, 1H), 7.70 – 7.35 (m, 4H), 7.33 – 7.12 (m, 3H), 7.12 – 7.01 (m, 2H), 5.12 (s, 2H). 13C NMR 159 

(126 MHz, DMSO-d6) δ 161.8 (d, J = 243.5 Hz), 157.4, 155.7, 154.4, 149.0, 147.7, 137.4, 133.3 (d, 160 

J = 8.3 Hz, 2C), 130.9, 130.0 (d, J = 8.4 Hz, 2C), 125.4, 115.3 (d, J = 21.3 Hz, 2C), 114.8 (s, 2C), 161 

107.2, 106.8, 104.6, 68.7. HRMS m/z [M+H]+ calcd for C21H17N3O3F: 378.1254 found = 378.1240; 162 

LC tR = 4.29 min, >98%  163 

N-(4-(benzyloxy)phenyl)-6-methoxyquinazolin-4-amine (GI261520A) as a light yellow solid (84 164 

%, 231 mg, 0.647 mmol) MP 270-272 °C; 1H NMR (400 MHz, DMSO-d6) δ 11.64 (s, 1H), 8.79 (s, 165 

1H), 8.41 (d, J = 2.6 Hz, 1H), 7.92 (d, J = 9.1 Hz, 1H), 7.72 (dd, J = 9.2, 2.5 Hz, 1H), 7.68 – 7.53 166 

(m, 2H), 7.53 – 7.18 (m, 5H), 7.18 – 7.04 (m, 2H), 5.17 (s, 2H), 4.00 (s, 3H). 13C NMR (101 MHz, 167 

DMSO-d6) δ 159.0 (2C, s), 156.8, 148.8, 136.9, 133.3, 129.6, 128.5 (2C, s), 127.9, 127.7 (2C, s), 168 

126.8, 126.4 (2C, s), 121.4, 114.9 (2C, s), 114.6, 104.6, 69.4, 56.7. HRMS m/z [M+H]+ calcd for 169 

C22H19N3O2: 357.1477 found = 358.1546; LC tR = 4.53 min, >98% Purity. 170 

N-[4-(benzyloxy)phenyl]-7-methoxyquinazolin-4-amine (9) as a colourless solid (91 %, 251 mg, 171 

0.701 mmol) MP 247-249 °C; 1H NMR (400 MHz, DMSO-d6) δ 11.58 (s, 1H), 8.87 (d, J = 9.3 Hz, 172 

1H), 8.81 (s, 1H), 7.71 – 7.57 (m, 2H), 7.58 – 7.12 (m, 7H), 7.13 – 6.99 (m, 2H), 5.15 (s, 2H), 3.97 173 

(s, 3H). 13C NMR (101 MHz, DMSO-d6) δ 164.7, 158.9, 156.7, 150.8, 140.7, 136.9, 129.6, 128.5 174 

(2C, s), 127.9, 127.7 (2C, s), 127.0, 126.3 (2C, s), 118.7, 114.8 (2C, s), 107.1, 100.1, 69.4, 56.3. 175 

HRMS m/z [M+H]+ calcd for C22H19N3O2: 357.1477 found = 358.1547; LC tR = 4.49 min, >98% 176 

Purity. 177 

N-(4-(benzyloxy)phenyl)-6,7-dimethoxyquinazolin-4-amine (10) as a colourless solid (84 %, 217 178 

mg, 0.561 mmol) MP 250-252 °C; 1H NMR (400 MHz, DMSO-d6) δ 11.44 (s, 1H), 8.73 (s, 1H), 179 

8.36 (s, 1H), 7.68 – 7.56 (m, 2H), 7.55 – 7.43 (m, 2H), 7.43 – 7.15 (m, 4H), 7.15 – 7.03 (m, 2H), 180 

5.15 (s, 2H), 4.00 (s, 3H), 3.96 (s, 3H). 13C NMR (101 MHz, DMSO-d6) δ 157.9, 156.5, 156.0, 150.0, 181 
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148.6, 137.0, 135.5, 129.9, 128.5 (2C, s), 127.9, 127.7 (2C, s), 126.3 (2C, s), 114.8 (2C, s), 107.1, 182 

104.1, 99.8, 69.4, 57.0, 56.4. HRMS m/z [M+H]+ calcd for C23H21N3O3: 388.1661 found = 388.1651; 183 

LC tR = 4.55 min, >98% Purity. 184 

4-((3-ethynylphenyl)amino)quinazolin-6-ol (11) as a beige solid (61%, 135 mg, 0.515 mmol) MP 185 

decomp. 230 oC; 1H NMR (400 MHz, DMSO-d6) δ 11.33 (s, 1H), 10.98 (s, 1H), 8.85 (s, 1H), 8.11 186 

(d, J = 2.5 Hz, 1H), 8.05 – 7.85 (m, 2H), 7.85 – 7.63 (m, 2H), 7.50 (t, J = 7.9 Hz, 1H), 7.42 (dt, J = 187 

7.7, 1.4 Hz, 1H), 4.29 (s, 1H). 13C NMR (101 MHz, DMSO-d6) δ 159.1, 157.9, 148.1, 137.2, 132.0, 188 

129.5, 129.2, 127.6, 126.8, 125.3, 122.1, 121.3, 115.1, 107.2, 82.9, 81.4. HRMS m/z [M+H]+ calcd 189 

for C16H12N3O: 262.0980; found = 262.0976; LC tR = 3.07 min, >98% Purity.  190 

4-((3-ethynylphenyl)amino)quinazolin-7-ol (12) as a beige/yellow solid (65%, 141 mg, 0.540 191 

mmol) MP decomp. 200 oC; 1H NMR (400 MHz, DMSO-d6) δ 11.81 (s, 1H), 11.50 (s, 1H), 8.84 (s, 192 

1H), 8.83 – 8.78 (m, 1H), 7.86 (t, J = 1.9 Hz, 1H), 7.75 (ddd, J = 8.1, 2.2, 1.2 Hz, 1H), 7.48 (t, J = 193 

7.9 Hz, 1H), 7.40 (dt, J = 7.7, 1.4 Hz, 1H), 7.37 – 7.28 (m, 2H), 4.28 (s, 1H). 13C NMR (101 MHz, 194 

DMSO-d6) δ 164.5, 159.1, 150.7, 140.8, 137.2, 129.5, 129.2, 127.7, 127.3, 125.4, 122.0, 119.7, 195 

106.1, 102.1, 82.9, 81.4. HRMS m/z [M+H]+ calcd for C16H12N3O: 262.0980: found = 262.0973; LC 196 

tR = 3.11 min, >98% Purity.  197 

4-((3-ethynylphenyl)amino)quinazoline-6,7-diol (13) as a colourless solid (58%, 123 mg, 0.443 198 

mmol) MP decomp. 200 oC; 1H NMR (400 MHz, DMSO-d6) δ 10.13 (s, 1H), 8.58 (s, 1H), 7.96 (t, J 199 

= 1.8 Hz, 1H), 7.89 (s, 1H), 7.82 (ddd, J = 8.2, 2.2, 1.1 Hz, 1H), 7.40 (q, J = 9.1, 8.5 Hz, 2H), 7.27 200 

(dt, J = 7.6, 1.3 Hz, 1H), 7.25 (s, 1H), 7.12 (s, 1H), 4.22 (s, 1H). 13C NMR (101 MHz, DMSO-d6) δ 201 

156.9, 154.1, 149.8, 147.5, 138.9, 129.0 (2C, s), 127.4, 125.8, 123.5, 121.8 (2C, s), 107.9, 106.4, 202 

83.3, 80.8. HRMS m/z [M+H]+ calcd for C16H12N3O2: 278.0930; found = 278.0922; LC tR = 3.10 203 

min, >98% Purity.  204 

4-((3-ethynylphenyl)amino)quinolin-6-ol (14) as a brown solid (59%, 128 mg, 0.493 mmol) MP 205 

165-167 oC; 1H NMR (400 MHz, DMSO-d6) δ 10.80 (s, 1H), 10.55 (s, 1H), 8.38 (d, J = 6.8 Hz, 1H), 206 

8.03 (d, J = 9.1 Hz, 1H), 7.97 (d, J = 2.5 Hz, 1H), 7.67 (dd, J = 9.1, 2.4 Hz, 1H), 7.61 – 7.13 (m, 4H), 207 

6.78 (d, J = 6.8 Hz, 1H), 4.33 (s, 1H). 13C NMR (101 MHz, DMSO-d6) δ 156.7, 153.3, 140.2, 138.1, 208 

132.3, 130.3, 130.1, 128.1, 125.9, 125.1, 123.2, 121.9, 119.2, 105.6, 99.3, 82.6, 81.9. HRMS m/z 209 

[M+H]+ calcd for C17H13N2O: 261.1028; found = 261.1023; LC tR = 3.10 min, >98% Purity.  210 

4-((3-ethynylphenyl)amino)quinolin-7-ol (15) as a beige solid (56%, 122 mg, 0.468 mmol) MP  211 

254-256 
oC; 1H NMR (400 MHz, DMSO-d6) δ 10.80 (s, 1H), 10.55 (s, 1H), 8.38 (d, J = 6.8 Hz, 212 

1H), 8.03 (d, J = 9.1 Hz, 1H), 7.97 (d, J = 2.5 Hz, 1H), 7.67 (dd, J = 9.1, 2.4 Hz, 1H), 7.62 – 7.49 213 

(m, 3H), 7.49 – 7.35 (m, 1H), 6.78 (d, J = 6.8 Hz, 1H), 4.33 (s, 1H). 13C NMR (100 MHz, DMSO-214 

d6) δ 156.7, 153.3, 140.2, 138.1, 132.3, 130.3, 130.1, 128.1, 125.9, 125.1, 123.2, 121.9, 119.2, 215 
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105.6, 99.3, 82.6, 81.9. HRMS m/z [M+H]+ calcd for C17H13N2O: 261.1028; found = 261.1020; LC 216 

tR = 3.20 min, >98% Purity.  217 

N-(3-Ethynylphenyl)-6-methoxyquinazolin-4-amine (16) as a yellow solid (56%, 119 mg, 0.432 218 

mmol) MP 176-178 oC; 1H NMR (400 MHz, DMSO-d6) δ 11.91 (s, 1H), 8.89 (s, 1H), 8.56 (d, J = 219 

2.7 Hz, 1H), 7.96 (d, J = 9.1 Hz, 1H), 7.92 (t, J = 1.8 Hz, 1H), 7.83 (ddd, J = 8.1, 2.2, 1.2 Hz, 1H), 220 

7.73 (dd, J = 9.1, 2.6 Hz, 1H), 7.54 – 7.47 (m, 1H), 7.42 (dt, J = 7.7, 1.3 Hz, 1H), 4.29 (s, 1H), 4.02 221 

(s, 3H). 13C NMR (101 MHz, DMSO-d6) δ 159.2, 159.0, 148.8, 137.1, 133.5, 129.6, 129.1, 127.8, 222 

127.1, 125.5, 122.0, 121.4, 114.8, 104.8, 82.9, 81.4, 56.9. HRMS m/z [M+H]+ calcd for C17H14N3O: 223 

276.1137 found = 276.1127; LC tR = 3.47 min, >98% Purity.  224 

N-(3-Ethynylphenyl)-7-methoxyquinazolin-4-amine (17) as a colourless solid (68 %, 241 mg, 225 

0.874 mmol) MP 223-225 oC; 1H NMR (400 MHz, DMSO-d6) δ 11.72 (s, 1H), 8.96 (d, J = 9.3 Hz, 226 

1H), 8.91 (s, 1H), 7.89 (t, J = 1.9 Hz, 1H), 7.78 (ddd, J = 8.1, 2.2, 1.2 Hz, 1H), 7.59 – 7.36 (m, 4H), 227 

4.29 (s, 1H), 3.98 (s, 3H). 13C NMR (101 MHz, DMSO-d6) δ 164.9, 159.2, 150.9, 141.0, 137.1, 228 

129.5, 129.2, 127.7, 127.2, 125.4, 122.0, 119.0, 107.3, 100.2, 82.9, 81.4, 56.3. HRMS m/z [M+H]+ 229 

calcd for C17H14N3O: 276.1137, found 276.1127, LC tR =  3.34 min, >98% Purity.  230 

N-(3-Ethynylphenyl)-6,7-dimethoxyquinazolin-4-amine (18) as a colourless solid (74 %, 251 mg, 231 

0.824 mmol) MP 237-239 oC; 1H NMR (500 MHz, DMSO-d6) δ 11.48 (s, 1H), 8.85 (s, 1H), 8.38 (s, 232 

1H), 7.88 (t, J = 1.8 Hz, 1H), 7.79 (ddd, J = 8.1, 2.2, 1.1 Hz, 1H), 7.49 (t, J = 7.8 Hz, 1H), 7.40 (dt, 233 

J = 7.7, 1.3 Hz, 1H), 7.37 (s, 1H), 4.28 (s, 1H), 4.02 (s, 3H), 3.99 (s, 3H). 13C NMR (125 MHz, 234 

DMSO-d6) δ 158.1, 156.3, 150.2, 148.8, 137.4, 136.0, 129.2, 129.2, 127.6, 125.3, 122.0, 107.4, 235 

104.1, 99.9, 82.9, 81.3, 57.0, 56.5. HRMS m/z [M+H]+ calcd for C18H16N3O2: 306.1243, found 236 

306.1230, LC tR =  3.41 min, >98% Purity. 237 

N-(3-Ethynylphenyl)-6,7-dimethoxyquinolin-4-amine (19) as a light-beige solid (67%, 228 mg, 238 

0.749 mmol) MP 232-234 oC; 1H NMR (400 MHz, DMSO-d6) δ = 10.94 (s, 1H), 8.35 (d, J=6.9 Hz, 239 

1H), 8.25 (s, 1H), 7.60 (q, J= 1.4 Hz, 1H), 7.58–7.52 (m, 2H), 7.51–7.43 (m, 2H), 6.76 (d, J=6.9 Hz, 240 

1H), 4.34 (s, 1H), 3.99 ppm (d, J=19.4 Hz, 6H); 13C NMR (101 MHz, DMSO-d6) δ 154.6, 152.9, 241 

149.4, 139.8, 138.1, 135.3, 130.2, 130.0, 128.1, 125.9, 123.2, 111.9, 103.0, 99.7, 99.31, 82.6, 81.9, 242 

56.9, 56.1. HRMS-ESI (m/z): [M+H]+ calcd for C19H16N2O2 305.1290, found 305.1278; LC: tR = 243 

3.75 min, purity > 98%.  244 

4-((4-methoxyphenyl)amino)quinazolin-6-ol (20) as a yellow solid (87%, 193 mg, 0.722 mmol) 245 

MP 170-172 oC; 1H NMR (400 MHz, DMSO-d6) δ 11.20 (s, 1H), 10.90 (s, 1H), 8.75 (s, 1H), 8.04 246 

(d, J = 2.5 Hz, 1H), 7.87 (d, J = 9.0 Hz, 1H), 7.69 (dd, J = 9.0, 2.5 Hz, 1H), 7.65 – 7.51 (m, 2H), 7.11 247 

– 6.95 (m, 2H), 3.80 (s, 3H). 13C NMR (101 MHz, DMSO-d6) δ 158.8, 157.8, 157.7, 148.2, 131.7, 248 
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129.5, 126.5, 126.2 (2C, s), 121.2, 114.9, 113.9 (2C, s), 107.1, 55.4. HRMS m/z [M+H]+ calcd for 249 

C15H14N3O2: 268.1086; found = 268.1081; LC tR = 2.70 min, >98% Purity  250 

6-methoxy-N-(4-methoxyphenyl)quinazolin-4-amine (21) as a yellow solid (84%, 182 mg, 0.647 251 

mmol) MP 270-272 oC; 1H NMR (400 MHz, DMSO-d6) δ 11.70 (s, 1H), 8.79 (s, 1H), 8.45 (d, J = 252 

2.6 Hz, 1H), 7.93 (d, J = 9.2 Hz, 1H), 7.71 (dd, J = 9.1, 2.6 Hz, 1H), 7.67 – 7.50 (m, 2H), 7.12 – 6.96 253 

(m, 2H), 4.00 (s, 3H), 3.80 (s, 3H). 13C NMR (101 MHz, DMSO-d6) δ 159.0, 157.7, 148.8, 133.2, 254 

129.4, 126.8, 126.4 (2C, s), 121.3, 114.6, 113.9 (2C, s), 104.7, 56.8, 55.4. HRMS m/z [M+H]+ calcd 255 

for C16H16N3O2: 282.1243; found = 282.1238; LC tR = 3.22 min, >98% Purity.  256 

Protein Purification Protocols. The PhoQc fusion protein was purified from the E. coli strain TB1 257 

transformed with plasmid pPB1021 (3). Expression of PhoQc was achieved by addition of 0.3 mM 258 

IPTG to a log-phase cell culture in LB broth. After sonication and centrifugation, the soluble cellular 259 

extract containing the PhoQc protein was collected and subjected to amylose affinity 260 

chromatography analysis following the manufacturer’s instructions (NEB, Inc.). The fusion protein 261 

with six histidine residues (EnvZc) was purified from strain E. coli M15 [pREP4] transformed with 262 

plasmid pPB1190. Expression of EnvZc was achieved by addition of 0.5 mM IPTG. Cells were 263 

pelleted, resuspended in sonication buffer (25 mM Tris-HCl (pH 8.0), 200 mM KCl) and subjected 264 

to sonication. Cell debris was removed by centrifugation, and the supernatant was passed through a 265 

Ni-NTA-agarose affinity column. The EnvZc protein was recovered by elution with 0.1 M imidazole 266 

and dialyzed exhaustively against 25 mM Tris-HCl (pH 8.0), 50 mM KCl. The protein profile of the 267 

purified proteins was determined by SDS-polyacrylamide gel electrophoresis (PAGE). 268 

Cell viability assay. Cell viability was assayed by the standard colorimetric MTT (3-(4,5-269 

dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) tetrazolium reduction, as described (4). 270 

Raw 264.7 macrophages were seeded (5x104 cells/well) in a 96-well plate in medium (DMEM + 271 

10% FCS) and pre-incubated at 37°C for 24 h before exposure to the selected compound at a final 272 

concentration of 25 µM or DMSO 0.5% v/v as control (compounds´ vehicle). The cells were further 273 

incubated for additional 18 h. After removing the supernatant, each well was washed twice with PBS, 274 

and 0.5 µg/mL MTT (Sigma M2128) in culture medium was added and incubated for 3 h in a CO2 275 

incubator. Next, the supernatant was discarded and the resultant formazan crystals were dissolved in 276 

DMSO absorbance intensity was measured at 570 nm and 630 nm. Cells treated with DMSO 0.25% 277 

v/v were used for the negative control and cells treated with Triton X-100 0.01% v/v for 10 min were 278 

used for the positive control. Percent of cytotoxicity was calculated with the following equation: 279 

% 𝑐𝑦𝑡𝑜𝑡𝑜𝑥𝑖𝑐𝑖𝑡𝑦 ൌ ሺ1 െ
𝐴𝑏𝑠 𝑆𝑎𝑚𝑝𝑙𝑒

𝐴𝑏𝑠 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐶𝑜𝑛𝑡𝑟𝑜𝑙
ሻ ൈ 100 280 
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Mass Spectrometry Method. Samples were analyzed with a ThermoFisher Q Exactive HF-X 281 

(ThermoFisher, Bremen, Germany) mass spectrometer coupled with a Waters Acquity H-class liquid 282 

chromatograph system. Samples were introduced via a heated electrospray source (HESI) at a flow 283 

rate of 0.6 mL/min. Electrospray source conditions were set as: spray voltage 3.0 kV, sheath gas 284 

(nitrogen) 60 arb, auxiliary gas (nitrogen) 20 arb, sweep gas (nitrogen) 0 arb, nebulizer temperature 285 

375 degrees C, capillary temperature 380 degrees C, RF funnel 45 V.  The mass range was set to 286 

150-2000 m/z.  All measurements were recorded at a resolution setting of 120,000.  287 

Separations were conducted on a Waters Acquity UPLC BEH C18 column (2.1 x 50 mM, 1.7 uM 288 

particle size).  LC conditions were set at 100 % water with 0.1 % formic acid (A) ramped linearly 289 

over 9.8 mins to 95 % acetonitrile with 0.1 % formic acid (B) and held until 10.2 mins. At 10.21 290 

mins the gradient was switched back to 100% A and allowed to re-equilibrate until 11.25 mins. 291 

Injection volume for all samples was 3 uL. 292 

Xcalibur (ThermoFisher, Breman, Germany) was used to analyze the data. Solutions were analyzed 293 

at 0.1 mg/mL or less based on responsiveness to the ESI mechanism. Molecular formula assignments 294 

were determined with Molecular Formula Calculator (v 1.2.3). All observed species were singly 295 

charged, as verified by unit m/z separation between mass spectral peaks corresponding to the 12C and 296 

13C12Cc-1 isotope for each elemental composition.  297 
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SUPPLEMENTARY TABLES 298 

Table S1. Oligonucleotides, Strains and plasmids 299 

 300 

Oligonucleotides 

Primers 5' -> 3' sequence Reference 

pagC-P1 Fwd CACACCGTAAATAATAAGTAGTATTAAGGAGTTGTTGTGTA

GGCTGGAGCTGCTTCG 
This work 

pagC-P2 Rev GGTGCGGAAGGCGAACCTTCCGCATAGCTTATGCTTTTCAT

ATGAATATCCTCCTTA 
This work 

pagC-prom 

Fwd 

CCGAACGGTGTCAAGTTTC 
This work 

P1Rev CGAAGCAGCTCCAGCCTACAC This work 

#324 CGGGATCCGATGCCGTTAGTGGATCTT This work 

#292 ACGACAAAAGAGGCATAAGCTTGGG This work 

Strain or 

plasmid 
Stock name 

Genotype or 

property 

Source or 

reference 

Strains 

Salmonella Typhimurium 

 

ATCC 

14028s 
14028s wild-type 

ATCC 

phoP MS7953s 14028s phoP::Tn10 (1) 

virK::lacZ EG9532 pcgG9283::MudJ (2) 

pagC::lacZ PB11970 pagC::lacZ::Cm This work 

pagK::lacZ PB3111 pbgF::MudJ 
Laboratory 

Stock 

pipD::lacZ EG9341 pipD::MudJ (3) 

pcgM::lacZ PB3118 pcgM::MudJ 
Laboratory 

Stock 

pcgF::lacZ EG9530 pcgF9281::MudJ (2) 

tppB::lacZ PB3062 tppB::MudI (4) 
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 301 

Table S2. SMILES and Labbook codes for final compounds 302 

 303 

cpxP::lacZ PB12103 cpxP::lacZ (5) 

virK::lacZ 

phoQ 

[pUHE21- 

2::phoQ] 

PB4663 

pcgG9283::MudJ 

phoQ::Tn10 with 

pEG9050 

 

 

(6) 

STM23 

pagC::lacZ 

PB12710 pagC::lacZ This work 

Other Salmonella strains 

S. Enteritidis 

PT4 

pagC::lacZ 

PB12711 pagC::lacZ This work 

S. Dublin 

SDu5 

pagC::lacZ 

PB12712 pagC::lacZ This work 

Escherichia coli 

K12 TB1 

[pmalc::Pho

Qc] 

PB1361 

F– ara Δ(lac-proAB) 

[φ80dlac 

Δ(lacZ)M15] 

rpsL(StrR) thi hsdR 

New England 

Biolabs 

M15 

[pREP4] 

[pQE31::En

vZc] 

PB2994 

F-, Φ80ΔlacM15, thi, 

lac-, mtl-, recA+ , 

KmR 

This work 

Plasmids 

pPhoQ 
p9050 

 

reppMB1 Ampr lacIq 

phoQ 

(7) 

pPhoQc 
pPB1021 reppMB1 Ampr lacIq 

malE lacZα phoQc 

(8) 

pEnvZc 
pPB1190 ColE1 Ampr EnvZc  

 

This work 
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Labbook 
Code 

Manuscript 
Code  SIMILES 

CA439  GI262866A OC1=CC2=C(NC3=CC=C(OCC4=CC=CC=C4)C=C3)N=CN=C2C=C1 
CA440  1 OC1=CC2=NC=NC(NC3=CC=C(OCC4=CC=CC=C4)C=C3)=C2C=C1 
CA443  2 OC1=CC2=C(NC3=CC=C(OCC4=CC=CC=C4)C=C3)N=CN=C2C=C1O 
CA442  3 OC1=CC2=C(NC3=CC=C(OCC4=CC=CC=C4)C=C3)C=CN=C2C=C1 
CA436  4 OC1=CC2=C(NC3=CC=C(OCC4=CC=C(F)C=C4)C=C3)N=CN=C2C=C1 
CA437  5 OC1=CC2=C(NC3=CC=C(OCC4=CC=CC(F)=C4)C=C3)N=CN=C2C=C1 
CA438  6 OC1=CC2=C(NC3=CC=C(OCC4=CC=CC=C4F)C=C3)N=CN=C2C=C1 
CA445  7 OC1=CC2=C(NC3=CC=C(OCC4=CC=C(F)C=C4)C=C3)N=CN=C2C=C1O 
CA444  8 FC(C=C1)=CC=C1COC(C=C2)=CC=C2NC3=C4C(C=C(O)C=C4)=NC=N3 
CA461  GI261520A COC1=CC2=C(NC3=CC=C(OCC4=CC=CC=C4)C=C3)N=CN=C2C=C1 
CA459  9 COC1=CC2=NC=NC(NC3=CC=C(OCC4=CC=CC=C4)C=C3)=C2C=C1 
CA460 10 COC1=CC2=C(NC3=CC=C(OCC4=CC=CC=C4)C=C3)N=CN=C2C=C1OC 
CA452  11 OC1=CC2=C(NC3=CC=CC(C#C)=C3)N=CN=C2C=C1 
CA453  12 OC1=CC2=NC=NC(NC3=CC=CC(C#C)=C3)=C2C=C1 
CA456 13 OC1=CC2=C(NC3=CC=CC(C#C)=C3)N=CN=C2C=C1O 
CA455 14 OC1=CC=C2N=CC=C(NC3=CC=CC(C#C)=C3)C2=C1 
CA454 15 OC1=CC=C2C(NC3=CC=CC(C#C)=C3)=CC=NC2=C1 
CA204 16 COC1=CC2=C(NC3=CC=CC(C#C)=C3)N=CN=C2C=C1 
CA209  17 COC1=CC2=NC=NC(NC3=CC=CC(C#C)=C3)=C2C=C1 
CA176 18 C#CC1=CC=CC(NC2=NC=NC3=CC(OC)=C(OC)C=C32)=C1 
CA156 19 C#CC1=CC=CC(NC2=CC=NC3=CC(OC)=C(OC)C=C32)=C1 
CA489  20 OC1=CC2=C(NC3=CC=C(OC)C=C3)N=CN=C2C=C1 
CA490 21 COC1=CC=C(NC2=C3C=C(OC)C=CC3=NC=N2)C=C1 

 304 

  305 
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SUPPLEMENTARY INFORMATION - Compounds Characterization Spectra (GI262866A 306 

& GI261520A, 1-21) 307 

 308 

4-{[4-(benzyloxy)phenyl]amino}quinazolin-6-ol (GI262866A) 309 

 310 

 311 

 312 

 313 

 314 

 315 

 316 

RT: 0.00 - 11.24
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 317 

4-{[4-(benzyloxy)phenyl]amino}quinazolin-7-ol (1) 318 

 319 

 320 

 321 

 322 

 323   324 

RT: 0.00 - 11.24
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 325   326 

 327 

4-{[4-(benzyloxy)phenyl]amino}quinazoline-6,7-diol (2) 328 

 329 

 330 

 331 

 332   333 

RT: 0.00 - 11.25
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 334 
335 

 336 

4-{[4-(benzyloxy)phenyl]amino}quinolin-6-ol (3) 337 

 338 

 339 

 340 

 341 
342 

RT: 0.00 - 11.24
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NL:
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Base Peak 
 MS CA442
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 343 
344 

 345 

4-({4-[(4-fluorophenyl)methoxy]phenyl}amino)quinazolin-6-ol (4) 346 

 347 

 348 

 349 

 350   351 

RT: 0.00 - 11.24
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 352  353 

 354 

4-({4-[(3-fluorophenyl)methoxy]phenyl}amino)quinazolin-6-ol (5) 355 

 356 

 357 

 358 

 359 

 360   361 
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 362 

 363 

4-({4-[(2-fluorophenyl)methoxy]phenyl}amino)quinazolin-6-ol (6) 364 

 365 

 366 

 367 

 368 
 369 

RT: 0.00 - 11.24
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 370  371 

 372 

4-((4-((4-fluorobenzyl)oxy)phenyl)amino)quinazolin-7-ol (7) 373 

 374 

 375 

 376 

 377 

RT: 0.00 - 11.24
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 378 

 379 

 380 

 381 

4-((4-((4-fluorobenzyl)oxy)phenyl)amino)quinazoline-6,7-diol (8) 382 

 383 

 384 

 385 

RT: 0.00 - 11.24
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 386 

 387 

 388 

389 

N-(4-(benzyloxy)phenyl)-6-methoxyquinazolin-4-amine (GI261520A) 390 

 391 

 392 

 393 

 394 

RT: 0.00 - 11.26
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NL:
2.47E10
Base Peak 
 MS CA461
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 395 

 396 

397 

N-[4-(benzyloxy)phenyl]-7-methoxyquinazolin-4-amine (9) 398 

 399 

 400 

 401 

RT: 0.00 - 11.26
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 402 

 403 

404 

405 

N-(4-(benzyloxy)phenyl)-6,7-dimethoxyquinazolin-4-amine (10) 406 

 407 

 408 

 409 

 410 

RT: 0.00 - 11.26
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4-((3-ethynylphenyl)amino)quinazolin-7-ol (12) 423 

N
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RT: 0.00 - 11.26
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4-((3-ethynylphenyl)amino)quinazoline-6,7-diol (13) 432 
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RT: 0.00 - 11.26
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4-((3-ethynylphenyl)amino)quinolin-6-ol (14) 441 
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RT: 0.00 - 11.26
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 445   446 

4-((3-ethynylphenyl)amino)quinolin-7-ol (15) 447 
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N-(3-ethynylphenyl)-6-methoxyquinazolin-4-amine (16) 455 
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RT: 0.00 - 11.26
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N-(3-ethynylphenyl)-7-methoxyquinazolin-4-amine (17) 464 

 465 
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N-(3-ethynylphenyl)-6,7-dimethoxyquinazolin-4-amine (18) 471 
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RT: 0.00 - 11.25
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N-(3-Ethynylphenyl)-6,7-dimethoxyquinolin-4-amine (19) 481 
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RT: 0.00 - 11.24
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4-((4-methoxyphenyl)amino)quinazolin-6-ol (20) 489 
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6-methoxy-N-(4-methoxyphenyl)quinazolin-4-amine (21) 498 
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 505 

Crystal Data and Experimental for GI261520A (2017ncs0878q) 506 
 507 

 508 
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Experimental. Single yellow lath-shaped crystals of 2017ncs0878q were recrystallised 509 

from DCM by slow evaporation. A suitable crystal 0.20×0.04×0.01 mm3 was selected 510 

and mounted on a MITIGEN holder in perfluoroether oil on a Rigaku FRE+ equipped 511 

with VHF Varimax confocal mirrors and an AFC12 goniometer and HyPix 6000 detector. 512 

The crystal was kept at a steady T = 100(2) K during data collection. The structure was 513 

solved with the ShelXT (9, 10)structure solution program using the Intrinsic Phasing 514 

solution method and by using Olex2 (11) as the graphical interface. The model was 515 

refined with version 2018/3 of ShelXL (9, 10) using Least Squares minimisation. 516 

The crystallographic data for GI262866A has been deposited with the Cambridge 517 

Crystallographic Data Centre with the deposition number 1953813 and is freely 518 

available on request. 519 
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