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1. General information

All reagents and solvents were purchased from commercial suppliers. DABCO,
salicylaldehyde, trans-f-nitro styrene, triethylamine, pyrimidine-2-thiol, pyridine-2-thiol, and
thiophenol were purchased from Sigma-Aldrich and used without further purification. The
progress of the reaction was monitored by Thin Layer Chromatography (TLC) performed on
silica gel aluminium plates and visualization was done by UV light. '"H NMR and 3C NMR
Spectrum were recorded at 400 MHz and 100 MHz respectively, with TMS as an internal
standard. Chemical shifts (3) are reported in parts per million (ppm), downfield from the
internal standard (TMS, & = 0.00 ppm) relative to residual CHCl; (H: 6 = 7.26 ppm, 2°C: =
77.00 ppm) as an internal reference. Coupling constants (J) are reported in Hertz (Hz). Peak
multiplicity is indicated as follows: s-singlet, d-doublet, t-triplet, g-quartet, m-multiplets, and
dd-doublet of doublet. High-resolution mass Spectra (HRMS) were recorded using the Bruker
microTOF-QII mass spectrometer model at the laboratory of IISER, Berhampur.
2. Experimental procedure
2.1. Experimental procedure for the synthesis of 2-aryl-3-nitro-2H-chromene-based
heteroaromatic thiols 17(a-t)

A mixture of substituted 2-aryl-3-nitro-2H-chromene derivatives [15(a-q),1.0 mmol],
pyrimidine-2-thiol/thiophenol/pyridine-2-thiol [16(a-¢),1.0 mmol], and Et;N (1.0 mmol) was
taken in a clean, oven-dried seal tube, along with ethanol. This mixture was subjected to an
environment of 90°C for two hours. Using the TLC, the progress of the reaction was
monitored. The reaction mixture was diluted with water upon completion, and the product was
extracted with ethyl acetate. The organic layer was separated, dried over anhydrous Na,SOy,
and evaporated under reduced pressure. The impure product was then refined via standard
silica gel (100200 mesh) column chromatography, employing a mixture of ethyl acetate and
hexane, generating the desired heteroaromatic thiol-based 2-aryl-3-nitro-2H-chromene

derivatives 17(a-t) with a good to excellent yields (59%—-94%).

2.2.1. 2-((2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17a)

Reddish-yellow gum (85%); 'H NMR (400 MHz, CDCl3): 6y (ppm) 8.49(d, J= 5.2 Hz, 2H),
7.57-7.55(m, 2H), 7.40-7.34(m, 4H), 7.15-7.11(m, 1H), 6.98(t, J= 5.2 Hz, 1H), 6.84-6.80(m,
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2H), 6.47(d, J= 4 Hz, 1H), 6.04(d, J= 3.6 Hz, 1H); 3C NMR (100 MHz, CDCl;): 8¢ (ppm)
171.8, 157.6, 153.2, 139.4, 134.8, 130.1, 128.9, 128.7, 127.4, 125.6, 125.3, 121.3, 121.2,
117.2, 116.3, 77.5; HRMS (ESI) calculated for C;oH4N,OS [M +H]" 319.0905, found
319.0915

2.2.2. 2-((6-chloro-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17b)

Reddish-brown gum (87%); 'H NMR (400 MHz, CDCl3): 8y (ppm) 8.51(d, J=5.2 Hz, 2H),
7.55-7.52(m, 2H), 7.39-7.32(m, 4H), 7.07(dd, J;» = 2.4 Hz, J;; = 8.8 Hz, 1H), 7.01(t, J= 4.4
Hz, 1H), 6.75(d, J= 8.4 Hz, 1H), 6.51 (d, J= 4 Hz, 1H), 6.02(d, J= 3.6 Hz, 1H); '3C NMR
(100 MHz, CDCl; ): 6¢ (ppm) 171.4, 157.7, 151.7, 138.9, 136.1, 129.7, 128.9, 128.7, 127.5,
126.2, 125.3, 124.6, 122.9, 117.7, 117.4, 77.7; HRMS (ESI) calculated for C;oH;3CIN,OS [M
+H]"353.0517, found 353.0505 and [M +H+2]"355.0491

2.2.3. 2-((6-bromo-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17¢)

Reddish-yellow gum (86%); '"H NMR (400 MHz, CDCl;): éy (ppm) 8.52(d, J=5.2 Hz, 2H),
7.56-7.52(m, 2H),7.41-7.33(m, 4H), 7.22 (dd, J;, = 2.4 Hz, J;; = 8.8 Hz, 1H), 7.02 (t, J= 4.4
Hz, 1H), 6.71 (d, J= 8.4 Hz, 1H), 6.51 (d, J= 4 Hz, 1H), 6.03 (d, J= 4 Hz, 1H); 3C NMR
(100 MHz, CDCl; ): é¢ (ppm) 157.8, 152.2, 138.8, 136.0, 132.7, 131.1, 128.9, 128.8, 128.2,
127.5,124.5, 123.4, 118.2, 117.4, 113.5, 77.6; HRMS (ESI) calculated for C,9H;3BrN,OS [M
+H]* 397.0012, found 397.0019 and [M +H+2]"398.9984

2.2.4. 2-((7-bromo-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17d)

Reddish-yellow gum (78%); 'H NMR (400 MHz, CDCls): &y (ppm) 8.42(d, J=4.8 Hz, 2H),
7.48-7.45(m, 3H), 7.33-7.28(m, 3H), 7.16(d, J= 8.4 Hz, 1H), 6.94-6.91(m, 1H), 6.86(dd, J;>
=2.4 Hz, J;; =8 Hz, 1H), 6.41(d, J=3.6 Hz, 1H), 5.95(d, J=3.6 Hz, 1H); 13C NMR (100 MHz,
CDCLy): 8¢ (ppm) 157.7, 153.8, 138.9, 134.8, 129.1, 128.9, 128.8, 127.4, 126.8, 124.8, 124.3,
123.0, 120.4, 119.6, 117.3, 77.9; HRMS (ESI) calculated for CjoH;3sBrN,OS [M +H]*
397.0012, found 397.0009 and [M +H+2]*399.0011

2.2.5. 2-((8-chloro-2-phenyl-2 H-chromen-4-yl)thio)pyrimidine (17e).

Reddish-brown gum (62%); '"H NMR (400 MHz, CDCl;): 6y (ppm) 8.48(d, J= 4.4 Hz, 2H),
7.58-7.55(m, 2H), 7.40-7.29(m, 4H), 7.19(dd, J;>= 1.6 Hz, J;5= 8 Hz, 1H), 6.98(t, J= 4.8 Hz,
1H), 6.73(t, J= 8 Hz, 1H), 6.58(d, J= 4 Hz, 1H), 6.14(d, J= 4 Hz, 1H); 3C NMR (100 MHz,
CDCl;): 8¢ (ppm) 171.5, 157.6, 149.0, 138.9, 135.3, 130.5, 128.9, 128.7, 127.1, 125.2, 124.1,
123.0, 121.4, 121.2, 117.3, 77.5; HRMS (ESI) calculated for C,oH;3CIN,OS [M +H]*
353.0517, found 353.0547 and [M +H+2]"355.0529

2.2.6. 2-((8-bromo-6-chloro-2-phenyl-2 H-chromen-4-yl)thio)pyrimidine (17f)

Yellow gum (77%); 'H NMR (400 MHz, CDCls): 8y (ppm) 8.53(d, J= 4.4Hz, 2H), 7.49-
7.45(m, 2H), 7.34-7.25(m, 5H), 6.96(t, J= 4.8 Hz, 1H), 6.56(d, J= 4.4 Hz, 1H), 6.08(d, J= 4
Hz, 1H); 3C NMR (100 MHz, CDCly): 8¢ (ppm) 171.0, 157.8, 148.7, 138.3, 136.6, 132.6,
128.9, 128.7, 127.1, 126.4, 124.7, 124.4, 124.0, 117.5, 110.9, 77.6; HRMS (ESI) calculated
for C1oH,BrCIN,OS [M +HJ* 430.9620, found 430.9664 and [M +H+2]* 432.9652, [M
+H+4]+434.9643

2.2.7. 2-((6,8-dibromo-2-phenyl-2 H-chromen-4-yl)thio)pyrimidine (17g)



Reddish-yellow gum (80%); 'H NMR (400 MHz, CDCls): &y (ppm) 8.52(d, J= 4.8Hz, 2H),
7.57-7.54(m, 2H), 7.49(s, 2H), 7.42-7.34(m, 3H), 7.03(t, /=4.8 Hz, 1H), 6.62(d, J= 4 Hz,
1H), 6.16(d, J=4.8 Hz, 1H); 13C NMR (100 MHz, CDCls): ¢ (ppm) 171.0, 157.8, 149.1,
138.3, 136.5, 135.4, 128.9, 128.7, 127.5, 127.1, 124.5, 1243, 117.5, 113.3, 111.3, 77.6;
HRMS (ESI) calculated for C;oH{,Br,N,OS [M +H]" 476.9097, found 476.9070 and [M
+H+2]" 478.9077, [M +H+4]" 480.9071

2.2.8. 2-((6,8-dichloro-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17h)

Reddish-yellow gum (82%); '"H NMR (400 MHz, CDCls): 8.44 (d, J= 5.0 Hz, 2H), 7.48-7.46
(m, 2H), 7.34-7.23 (m, 4H), 7.12 (d, J= 2.7 Hz, 1H), 6.95 (t,J = 4.8 Hz, 1H), 6.56 (d, J=4.1
Hz, 1H), 6.07 (d, J=4.1 Hz, 1H); 3C NMR (100 MHz, CDC]l5): ¢ (ppm); 171.2, 157.9,
147.8, 138.5, 136.7, 130.0, 129.1, 128.9, 127.3, 126.0, 124.5, 124.2, 124.1, 122.3, 117.6,
77.7; HRMS (ESI) calculated for C,9H;,CI,N,OS [M +H]" 387.0127, found 387.0146 and [M
+H+2]"389.0137

2.2.9. 2-((6-bromo-8-methoxy-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17i)

Reddish-yellow gum (59%); '"H NMR (400 MHz, CDCl3): 6y (ppm) 8.51(d, J= 5.2 Hz, 2H),
7.57-7.52(m, 3H), 7.37-7.31(m, 2H), 7.20(d, J= 2 Hz, 1H), 7.01(t, J= 4.4 Hz, 1H), 6.89(d, J=
2 Hz, 1H), 6.54(d, J= 4.4 Hz, 1H), 6.07(d, J= 4.4 Hz, 1H), 3.80(s, 3H); *C NMR (100 MHz,
CDCl): 8¢ (ppm) 171.4, 158.1, 157.7, 148.8, 138.7, 136.1, 128.8, 128.7, 127.4, 124.3, 123.6,
120.3, 117.3, 116.2, 112.8, 77.4, 56.4; HRMS (ESI) calculated for C»0H;sBrN,O,S [M +H]"
427.0118, found 427.0089

2.2.10. 2-((6-chloro-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17j)

Reddish-yellow gum (78%); 'H NMR (400 MHz, CDCl3): éy (ppm) 8.52(d, J= 4.4 Hz, 2H),
7.51-7.46(m, 2H), 7.38(d, J=2.4, 1H), 7.07-7.01(m, 2H), 6.91-6.87(m, 2H), 6.71(d, J= 8.8
Hz, 1H), 6.50(d, J= 3.6 Hz, 1H), 5.96(d, J= 4 Hz, 1H), 3.80(s, 3H); '*C NMR (100 MHz,
CDCl): 8¢ (ppm) 171.5, 160.1, 157.7, 151.6, 136.2, 130.8, 129.7, 129.2, 126.0, 125.2, 124.4,
122.9, 117.8, 117.4, 114.1, 77.3, 55.3; HRMS (ESI) calculated for C,0H;5CIN,O,S [M +H]*
383.0623, found 383.0638 and [M +H+2]*385.0608

2.2.11. 2-((6,8-dichloro-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17K)

Red gum (91%); '"H NMR (400 MHz, CDCls): 8y (ppm) 8.52(d, J= 4.4 Hz, 2H), 7.50-7.47(m,
2H), 7.31(d, J= 2.4 Hz, 1H), 7.17(d, J= 2.4 Hz, 1H), 7.03(t, J= 4.4 Hz, 1H), 6.91-6.87(m,
2H), 6.60(d, J= 4.4 Hz, 1H), 6.08(d, J= 4 Hz, 1H), 3.80(s, 3H); 3C NMR (100 MHz, CDCl;):
dc (ppm) 171.2, 160.1, 157.8, 147.6, 136. 8, 130.2, 129.8, 129.0, 125.7, 124.2, 124.1, 123.9,
122.2, 117.5, 114.1, 77.3, 55.3; HRMS (ESI) calculated for C,yH;4CI;N,0,S [M +H]*
417.0233, found 417.0250 and [M +H+2]7419.0247

2.2.12. 2-((6,8-dibromo-2-(4-methoxyphenyl)-2 H-chromen-4-yl)thio) pyrimidine (171)

Reddish yellow gum (83%); '"H NMR (400 MHz, CDCI5): 8y (ppm) 8.51(d, J= 5.2 Hz, 2H),
7.50-7.46(m, 4H), 7.03(t, J= 5.2 Hz, 1H), 6.90-6.88(m, 2H), 6.59(d, J= 4 Hz, 1H), 6.08(d, J=
4.8 Hz, 1H), 3.80(s, 3H); 13C NMR (100 MHz, CDCls): 8¢ (ppm) 171.1, 160.1, 157.8, 149.1,
136.7, 135.3, 132.3, 130.2, 129.0, 127.4, 124.5, 124.2, 117.5, 114.0, 113.2, 77.3, 55.3;
HRMS (ESI) calculated for C,oH;4Br,N,O,S [M +H]*" 506.9202, found 506.9201 and [M
+H+2]508.9183, [M +H+4]7510.9181



2.2.13. 2-((8-bromo-6-chloro-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17m)

Brownish-yellow gum (88%); 'H NMR (400 MHz, CDCl;): 8y (ppm) 8.51(d, /=4.8 Hz, 2H),
7.52-7.47(m, 2H), 7.35-7.32(m, 2H), 7.03(t, /=4.4 Hz, 1H), 6.91-6.87(m, 2H), 6.60(d, J= 4
Hz, 1H), 6.08(d, J= 4.4 Hz, 1H), 3.8(s, 3H); 13C NMR (100 MHz, CDCls): 8¢ (ppm) 171.2,
160.1, 157.8, 148.6, 136.7, 132.6, 130.2, 128.9, 126.2, 124.6, 124.3, 124.1, 117.5, 114.0,
110.9, 77.3, 55.3; HRMS (ESI) calculated for C,oH;4BrCIN,O,S [M +H]" 460.9728, found
460.9724 and [M +H+2]7462.9716, [M +H+4]"464.9698

2.2.14. 2-((6-bromo-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17n)

Reddish yellow gum (89%); 'H NMR (400 MHz, CDCls): 8y (ppm) 8.52(d, J=4.4 Hz, 2H),
7.52-7.45(m, 3H), 7.20(dd, J;» =2.4 Hz, J;; =8.4 Hz, 1H), 7.03(t, J=5.2 Hz, 1H), 6.90-6.88(m,
2H), 6.66(d, /=8.8 Hz, 1H), 6.49(d, J= 4Hz, 1H), 5.96(d, J=4.4 Hz, 1H), 3.80(s, 3H); '*C
NMR (100 MHz, CDCL; ): 8¢ (ppm) 160.1, 157.7, 152.1, 136.3, 132.7, 130.8, 129.2, 128.1,
128.1, 1242, 123.4, 118.3, 117.4, 114.1, 113.3, 77.3, 55.3; HRMS (ESI) calculated for
CoH;sBrN,0,S [M +H]*427.0118, found 427.0121 and [M +H+2]* 429.0106

2.2.15. 2-((6-bromo-2-(4-chlorophenyl)-2H-chromen-4-yl)thio)pyrimidine (170)

Yellow gum (69%); 'H NMR (400 MHz, CDCls): 6y (ppm) 8.51(d, J= 5.2 Hz, 2H), 7.52-
7.48(m, 2H), 7.36-7.33(m, 3H), 7.22(dd, J;>= 2.8 Hz, J;;= 8.8 Hz, 1H), 7.03(t, J= 4.8 Hz,
1H), 6.69(d, J= 8 Hz, 1H), 6.48(d, J= 3.6 Hz, 1H), 5.98(d, J= 4.4 Hz, 1H); *C NMR (100
MHz, CDCls): &¢ (ppm) 171.3, 157.8, 151.9, 137.2, 135.3, 134.8, 132.8, 130.9, 129.0, 128.9,
128.8, 128.2, 1249, 123.3, 118.2, 117.4, 113.7, 77.3; HRMS (ESI) calculated for
C19H1,BrCIN,OS [M +H]" 430.9622, found 430.9619 and [M +H+2]" 432.9621, [M +H+4]"
434.9583

2.2.16. 2-((6-chloro-2-(4-chlorophenyl)-2H-chromen-4-yl)thio)pyrimidine (17p)

Reddish yellow gum (74%); '"H NMR (400 MHz, CDCl;): 6y (ppm) 8.52(d, J= 5.2 Hz, 2H),
7.52-7.49(m, 2H), 7.38-7.34(m, 3H), 7.08(dd, J;,= 2.8 Hz, J;;= 8.8 Hz, 1H), 7.03(t, J= 4.4
Hz, 1H), 6.74(d, J= 8.8 Hz, 1H), 6.48(d, J= 3.6 Hz, 1H), 5.98(d, J= 4 Hz, 1H), 13C NMR (100
MHz, CDCls): &¢ (ppm) 171.3, 157.8, 151.4, 137.2, 135.4, 134.8, 130.9, 129.9, 129.0, 128.9,
128.8, 126.4, 125.4, 125.0, 122.8, 117.8, 117.4, 77.3; HRMS (ESI) calculated for
C19H1,C1LN,OS [M +H]*387.0127, found 387.0145 and [M +H+2]*389.0150

2.2.17. 8-methoxy-2-phenyl-4-(phenylthio)-2H-chromene (17q)

Reddish-yellow gum (81%); '"H NMR (400 MHz, CDCls): 8y (ppm) 7.44-7.41(m, 2H), 7.39-
7.26(m, 7H), 7.24-7.19(m, 1H), 7.14-7.08(m, 1H), 6.83- 6.78(m, 2H), 5.98(d, J= 3.6 Hz, 1H),
5.94(d, J= 3.6 Hz, 1H), 3.82(s, 3H); '3C NMR (100 MHz, CDCl): 8¢ (ppm) 148.1, 142.3,
139.9, 133.6, 130.6, 129.6, 129.2, 128.6, 128.4, 127.7, 127.1, 126.9, 121.8, 120.7, 117.3,
113.1, 77.3, 56.2; HRMS (ESI) calculated for C,,H;30,S [M +H]*347.1108, found 347.1136
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2.2.18. 2-((6-bromo-2-phenyl-2H-chromen-4-yl)thio)pyridine (17r)

Brownish-yellow gum (86%); '"H NMR (400 MHz, CDCly): 6y (ppm) 8.45- 8.43 (m, 1H),
7.56-7.45 (m, 4H), 7.41-7.33 (m, 3H), 7.23 (dd, J;; = 8.7, J;3 =2.3 Hz, 1H), 7.12-7.08 (m,
1H), 7.06-7.02 (m, 1H), 6.74 (d, J = 8.7 Hz, 1H), 6.52 (d, J = 4.1 Hz, 1H), 6.00 (d, J = 3.7
Hz, 1H); 3C NMR (100 MHz, CDCls): 8¢ (ppm) 158.6, 152.5, 149.9, 138.9, 136.9, 135.5,
133.0, 128.9, 128.8, 128.3, 127.1, 125.5, 122.9, 121.6, 120.4, 118.3, 113.7, 77.6; HRMS
(ESI) calculated for C,H;4,BrNOS [M ~+H]" 396.0059, found 396.0067 and [M +H+2]*
398.0126

2.2.19. 2-((6-chloro-2-(4-chlorophenyl)-2H-chromen-4-yl)thio)pyridine (17s)

Reddish yellow gum (82%); 'H NMR (400 MHz, CDCl3): 6y (ppm) 8.44-8.42 (m, 1H), 7.53-
7.48 (m, 1H), 7.42 (dd, J;, = 9.1, J;5= 2.3 Hz, 3H), 7.35 (dd, J = 6.6, 2.1 Hz, 2H), 7.12-7.02
(m, 3H), 6.79-6.75 (m, 1H), 6.47 (d, J= 3.7 Hz, 1H), 5.96 (d, /= 4.1 Hz, 1H); 3C NMR (100
MHz, CDCls): &¢ (ppm) 158.2, 151.6, 149.9, 137.3, 136.9, 134.7, 134.6, 130.1, 129.0, 128.5,
126.6, 126.1, 125.5, 122.4, 121.8, 120.5, 117.8, 76.7, HRMS (ESI) calculated for
Cy0H13CLLNOS [M +H]" 386.0175, found 386.0143 and [M +H+2]* 388.0123, [M +H+4]"
390.000

2.2.20. 2-((8-bromo-6-chloro-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyridine (17t)

Red thick gum (94%); 'H NMR (400 MHz, CDCls): &y (ppm) 8.43-8.42 (m, 1H), 7.50 (td, J;»
=17.7,J;5=1.8 Hz, 1H), 7.42-7.38 (m, 2H), 7.38 (d, /= 2.7 Hz, 1H), 7.32 (d, J = 2.7 Hz, 1H),
7.09 (d, J = 8.2 Hz, 1H), 7.05-7.02 (m, 1H), 6.90-6.87 (m, 2H), 6.62 (d, J=4.6 Hz, 1H), 6.06
(d, J=4.1 Hz, 1H), 3.79 (s, 3H); 3C NMR (100 MHz, CDCl;): é¢ (ppm) 160.0, 158.1, 149.9,
148.7, 137.0, 136.2, 132.8, 130.2, 128.6, 126.5, 125.3, 124.7, 123.6, 121.6, 120.5, 114.1,
111.1, 77.3, 55.2; HRMS (ESI) calculated for C,;H;5sBrCINO,S [M +H]* 459.9775, found
459.9814 and [M +H+2]* 461.9772, [M +H+4]" 463.9774

. 'H NMR Spectra, 13C NMR Spectra, and HRMS Spectra of Heteroaromatic-2-thiol based-

3-nitro-2H-Chromene derivatives 17(a-t).
3.1. 2-((2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17a):

'H NMR Spectrum of (17a)
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13 formulaje) evaluated with 1 resulls within limits (up to 3 closest resulls
| for each mass)
| Elements Used:
| C:1-19 H: 115 N:1-2 O:41 S:01 79Br:0-8 81Br:0-8
| pinimum: -50.0
| Plaximum: 200 500 500
fass Calc. Mass mDa PPM DBE Fomula
I [319.0915 319.0805 1.0 31 135 C19HISNZOS
|
|
| 1
|
|
|
I
|
|
|
| ]
|
|
|
|
| ]
|
|
| 207.0761
| ]
|
| 320.0937
|
| ]
178.0741
| aozorep  [H10740
| 442 1498
|
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3.2. 2-((6-chloro-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17b):

'"H NMR Spectrum of (17b)
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I3C NMR Spectrum of (17b)
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IISER BERHAMPUR
CAIF HRMS FACILITY
XEVO-G2XSQTOF#YFA1829

05-Apr-202313:54:51

I 1
| |
| |
1 1
| BS2965(1219) 1TOFMSES+ |
353.0505 6.97e6
11007 e 1
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| |
1 1
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| |
1 1
| |
| |
| Y |
: [Elemental Composiion Report :
| Singla Mass Analysis |
Tolerance = 100.0 PPM | DBE: min = -50.0, max = 50.0
! T Element prediction: Off !
: i Mass. Even Electron lons :
| ;I\ir:srpu\a[e] evaluated with 2 results within limits (up to 50 closest resulls for each |
1 = Elements Used: 1
| C:1-19 H:1-28 M:1-5 0011 S0 Chod |
Minimurm: -50.0
| Maxiemim: 200 1000 50.0 |
| ass Cale. Mass mDa PPM DBE Formula |
[53.0505 353.0515 10 28 135 CI19HI4NZOSCI
: 1 3530264 241 €83 145 CITHION4OSCI :
| |
1 1
| 1 355.0491 |
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3.3. 2-((6-bromo-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17¢):
'H NMR Spectrum of (17¢)
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13C NMR Spectrum of (17¢)
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! BM IISER BERHAMPUR 05-Apr-202314:00:37 !
| CAIF HRMS FACILITY |
| XEVO-GZXSQTOF#YFA1829 |
| BS-26 70 (1.304) 1: TOF MSES+ |
I 100 397.0019 362e6 |
| 398.9984 _ |
1 i 1
| |
| |
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| |
| |
| |
| |
| |
| |
| |
: [Flemental Composition Report :
1 Single Mass Analysis 1
4 Tolerance = 100.0 PPM | DBE: min = -50.0, max = 50.0
| Element prediction: Off |
| Manaoisotopic Mass, Even Eleciron lons |
| 53 formulale) evaluated with 2 resulls within limits (up 1o 50 closest results for |
| sach mass) |
B Elements Used:
| C:1-19 H 116 N:1-2 0:11 $:0-1 79Br0-8 81Br0-8 |
| |
| Minimum: -50.0 |
aximum: 200 100.0 50.0
| 1 Mass Calc.Mass mDa PPM DBE Formula |
| ha7.0019 397.0010 098 23 135 C19HI4NZOS 798r |
| 396.9833 186 468 145 CI9HIZNZOS 81Br |
| |
| ki |
| |
| |
| |
| T |
| |
| |
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3.4. 2-((7-bromo-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17d):

'H NMR Spectrum of (17d)
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HRMS Spectrum of (17d)

BM IISER BERHAMPUR 06-Jul-202312:20:13
CAIF HRMS FACILITY
XEVO-G2XSQTOF#YFA1829

BS-52 87 (1.614) 1: TOF MS ES+

100+ 397.0009 3.80e5
[Elemental Composition Report
[Single Mass Analysis
[Tolerance = 50.0 PPM |/ DBE: min = -50.0, max = 50.0

399.0011 IElement prediction: Off
[Monaisotopic Mass, Even Electron lons
2 formulale) evaluated with 1 resulls within limits (up to 3 closest
fresults for each mass)
[Elements Used:
C:1-19 H:1-14 MN:1-2 O:11 S:01 Br 141
Minimurm -50.0
[Maximum: 200 500 500
[Mass Cale. Mass mDa PPM DBE Formula
[397.0009 397.0010 0.1 0.3 135 Ci9H14N2O0
5 Br
= .
1 301.1412
2201405
1400.0072 5226147
127 9739141.9538 286 8908 204 6603
0 T T T lll"lLlllll et T T T T T by T } T T T T T T T T miz
5 100 150 200 250 300 350 400 450 500 550 600 650 700 750 8OO

3.5.  2-((8-chloro-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17e):
'"H NMR Spectrum of (17¢)
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BS-60 56 (1.044)
100+

IISER BERHAMPUR
CAIF HRMS FACILITY

06-Jul-202312:43:38

XEVO-G2XSQTOF#YFA1829

353.0547

241.0427

301.1483

178.0760

355.0529

375.0365

1: TOF MS ES+

1.95e6

[Elemental Composition Report

Bingle Mass Analysis
[Tolerance = 50.0 PPM |/ DBE: min = -50.0, max = 50.0
Elemeant prediction: Off

M Mass, Odd and Even Electron lons

B7 formulae) evaluated with 1 results within limits (up to 3 closest
esulls for @ach mass)

Elements Used:

C:4-19 H:1-14 N:1-2 0:11 S:04 C:01 79Br0-8
B1Br: 0-8
Mirirmurm -50.0
Maxirmim: 200 500 500

ass Cale Mass mDa PPM DBE Formula
B53.0547 353.0515 3.2 9.1 135 C19HI4NZO
B Cl

3.6. 2-((8-bromo-6-chloro-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17f):

'"H NMR Spectrum of (17f)
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BC NMR Spectrum of (17f)
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I BM IISER BERHAMPUR 06-Jul-202312:25:55 |
| CAIF HRMS FACILITY |
I XEVO_GZXSQTOF#YFAFM!I\S[!\Al Cumpusluun Report I
| BS-53 105 (1.953) Cm (105:108) Single Mass Analysis FMSES+ |
| 100+ 432 9652 [Tolerance = 50.0 PPM | DBE: min = -50.0, max = 50.0 231e6 |
| [Element prediction: Off |
| Monaisotopic Mass, Odd and Even Electron lons |
| [ formulaje) evalualed with 1 results within limits {up to 3 closest results for |

feach mass)
| [Elements Used: |
| C:119 H:1-13 M:12 0:1-1 S:01 CLhO-1 Bri- |
! inirmum: -50.0 !
| Paximum: 200 500 500 |
| piass Cale Mass mDa PPM DBE Formula |
p30.9664 430.9620 4.4 10.2 135 C19H13N20OSCl

1 Er 1
| |
| 430.9664 |
| |
| |
| I - |
: 5226100 :
| |
| |
| |
| = |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
1 434 9643 5236162 |
| 301.1412 |
| |
| 229.1405 336.0449 |
| 127.9762141.9538 \Il |
| |
B frr e iz |
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3.7. 2-((6,8-dibromo-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17g):

'H NMR Spectrum of (17g)
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HRMS Spectrum of (17g)

BM

IISER BERHAMPUR
CAIF HRMS FACILITY

XEVO-G2XSQTOF#YFA1829

06-Jul-202312:31:36

BS-55 (0.045) s (0.05,1.00) C19H13Br2N20S 1: TOF MS ES+
476.9095 3.97e12
100+
478.9077
474.9115|
=
479.9104
480.9071
L A A A LS Ra MRS M ALY LA MRS RS LB MMM LAMSE ALy MARAD RAAAN LARAS MARAY AR RARAS LALRE MASH LARAS RAMSH LARAS RARAY LARAE AARAS RARRY Aabag i 74
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
BS-55 119 (2.201) AM2 (Ar,22000.0,556.28,0.00.LS 30); ABS 1: TOF MS ES+
476.9070 4.40e6
100
L I 474.9070
5225981
301.1352 523.6022
127 9718 220.1345 364.8061
c T II‘ | 1 T T T II i a ‘ T T T T T 1 T 1 T 1 T T T T T 1 m'fz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

3.8. 2-((6,8-dichloro-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17h):

'H NMR Spectrum of (17h)
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BM IISER BERHAMPUR 06-Jul-202312:14:23
CAIF HRMS FACILITY
XEVO-G2XSQTOF#YFA1829
BS-51 100 (1.857) 1: TOF MS ES+
100A 387.0146 9.01e5
[Eremental Composition Report
[Single Mass Analysis
[Tolerance = 500 PPM |/ DBE: min = -50.0, max = 50.0
[Element prediction: Off
honaisotopic Mass, Even Electron lons
I8 formulale) evaluated with 1 results within limits (up to 3 closest results
for each maw]
Flements Used:
IC:1-19 H: 113 MN:1-2 O0:11 8:01 CrLo-2
IMinimum -50.0
IMaximum: 200 500 50.0
Mass Calc. Mass mDa PPM DBE Formula
[387.0146 3870126 2.0 52 135 CIOHIIN2OS
ciz
389.0137 ——— —————
ﬁ,
200.9945
275.0035 301.1412
13000153
2291405
O S [
50 100 150 250 300 350 400 450 650 750 800 B850 900 9 1000
3.9. 2-((6-bromo-8-methoxy-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17i):
'"H NMR Spectrum of (17i)
I_________________:.______________________é________________________I
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13C NMR Spectrum of (17i)
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I BM IISER BERHAMPUR 23-Aug-202313:29:09 !
! CAIF HRMS FACILITY !
| XEVO-G2XSQTOF#YFA1829 |
BS-71 59 (1.106) AM2 (Ar,22000.0,556.28,0.00,LS 10); ABS; Cm (52:63) 1: TOF MS ES+
! & 450.9905 5027 |
| 100 1
| 448.9923 |
| [Elemental Composition Report |
: [Single Mass Analysis :
Tolerance = 50.0 PPM | DBE: min = 1.5, max = 50.0
| [Element prediction: Off |
| [Number of isotope peaks used for i-FIT = 3 |
330.9919
! IMonaisotopic Mass, Even Electron lons !
: 427 0089 I.-3“[?3fsosr}m\.lla(ta] avaluated with 1 results within limits (up to 50 closest resulls for each| :
[Elemnents Used:
| c: 1020 H:10-16 N:0-2 ©:0-2 S:0-1 Bro4 |
| |
| IMinimum 1.5 |
Maximuem: 50 500 500
| Piass Calc. Mass mDa PPM DBE LFIT  Norm Conf{%) |
I [Farmula ]
| k270089 427.0116 27 63 135 6540 nla nla C20 |
| H16 N2 02 § Br |
| |
| |
| |
| = - - — — |
| R |
| |
| |
| 301.1358 |
| |
X 352.9747 X
| |
| | |
| |
| 360.3211 |
| |
I | I
| |
| |
| |
| 333.0936 |
1 ] 314.9967 1
| |
| 299 1574 |
I i I
| O-rrrrrrrrerrt ety miz |
| 280 300 3 340 360 380 400 420 440 460 480 500 520 540 560 580 600 |
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = -]

3.10. 2-((6-chloro-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17j):
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'H NMR Spectrum of (17j)

Z
]
i
.__.._ f.f
/! \ ! W_,‘
§ 7 =
NL/ N
) IAN\ o
2%
. G, W
£
]
00'€
|
Wl
o0t
ol
10Z
0
Ll
ob%!
—
10T
ple

T
2.0

30

— 08¢

4.0

50

656
L2 ~Teoss

9619
_/ 5059
8009
= ogL
0889

Fe =\ 2069
€20,

N 20TL

SLEL
£LVL
S6t'L

91e'8

—zse

80

arts per Million : Proton

I3C NMR Spectrum of (17j)

X:p

=] 5
£

2 3

3= o

2

S g

E& g

- a

o H

wm ot

—— 98T5¢

89°9L

000'LL
o =L6STLL
Fe NozeLL

ES s

AN

ES . L6I'6T1
B /3....@2
. 9T8'0E1

= |/:N.wm_

88181

o — PELLS]
Fg —- 1600091

2
FR __osr1L

HRMS Spectrum of (17j)

22



BS-62 72 (1.338)

IISER BERHAMPUR
CAIF HRMS FACILITY

06-Jul-202312:49:26

XEVO-G2XSQTOF#YFA1829

1: TOF MS ES+

I I
I I
I I
| |
: e 301.1416 1.42e6 :
| [Elemental Composition Reporl |
| Single Mass Analysis |
1 [Tolerance = 50.0 PPM / DBE: min = -50.0, max = 50.0 1
X Element predictian: Off X
I pMonoisotopic Mass, Even Electron lons I
19 formulaie) evaluated with 1 resulls within limits (up to 3 closest resulls
] 'or each mass) ]
Elements Usad:
| C:1-20 H 116 N:1-2 0:1-2 S:0-1 ClO-1 79Br0-8 81Br: |
I p-8 I
| pMinimum: -50.0 |
| paximum: 200 50.0 50.0 |
Aass Cale. Mass mbDa PPM DBE Formula
I [B83.0638 3B3.0621 1.7 44 135 C20 HIB N2O2S I
icl
: 383.0638 :
I I
I I
| ™ T T T T T T |
| |
=
| |
I I
I I
I I
| |
| |
| |
I I
I I
I I
| |
| |
| 385.0608 |
I I
| 271.0517 302 1474 |
I I
| |
o ey omnt ey T L s ; - e 1T
| 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 |
I I
3.11. 2-((6,8-dichloro-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17Kk):
'H NMR Spectrum of (17Kk)
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BC NMR Spectrum of (17Kk)

23



| |

AR

r

T T T T T T T

r T T T T T
12000 1900 1800 1700 1600 le.O l4b.0 1310.0 1200 1100 1000 900 80.0 70.0 60.0 500 400 300 200 10.0 0

| }
. 1" e e RN AN |
= -y ™~ oS 0D D 0o Lol =4 oo .-

! 2. HE B ENERRASNSES 28 g
| - g o= woawwitFmain =~ -0 w

e = =td] XoooogaooaoEgns e "
X : parts per Million : Carbon{3 .
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Foegse T At e e e L e | |
1 BM IISER BERHAMPUR 06-Jul-202312:55:14
| CAIF HRMS FACILITY |
| XEVO-G2XSQTOF#YFA1829 |
| BS-64 100 (1.857) Cm (85:100) 1: TOF MSES+ |
: 100 417.0250 4.64eb :
| [Elemental Composition Report |
| Eingle Mass Analysis |
| Tolerance = 50.0 PPM / DBE: min = -50.0, max = 50.0 |
| Flement prediction: Off |
| Monoisolopic Mass, Even Electron lons |
| 18 formula(e) evaluated with 1 results within limits (up to 3 closest |
| 5ulls for each mass) |

Elements Used:
| £:1-20 H:1-15 N:1-2 0:12 $:041 CLO2 |
1 pinimum: -50.0 1
Aaximum: 200 500 500

! fass Calc. Mass mDa PPM DBE Formula !
| k17 0250 417.0231 18 48 135 C20HISN2ZO2 |
| 5 Cl2 |
| |
| |
| |
| |
| 419.0247 e |
| |
| |
| # |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| 301.1423 |
| |
| |
| 305.0100 |
| |
| |
| 307.0082 |
| 420.0264 |
| 229.1301 |
| |
| 0 T T JL | Tt ey ‘ T T T s T ‘l t T T T T T miz |
| 50 100 150 200 250 300 350 400 450 500 5560 600 650 700 750 800 850 0 |
| |

3.12. 2-((6,8-dibromo-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (171):
24



'H NMR Spectrum of (171)
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13C NMR Spectrum of (171)
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BS-65 (0.045) Is (0.05,1.00) C20H15Br2ZN202S

IISER BERHAMPUR
CAIF HRMS FACILITY

XEVO-G2XSQTOF#YFA1820

23-Aug-202313:10:16
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1
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1
|
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1
|
1
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O 544 9043 15487
1
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|
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1
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1
-
546.9040 |
542.9083 |
504.9296 508.0264 |
1
535.0745 !
5120861 1
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] | | [ N 1 " | !
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3.13. 2-((8-bromo-6-chloro-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17m):

'H NMR Spectrum of (17m)
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| BM IISER BERHAMFUR 23-Aug-202313:15:00
| CAIF HRMS FACILITY
1 XEVO-G2XSQTOF#YFA1829
| BS-66 68 (1.270) AM2 (Ar,22000.0,556.28,0.00,LS 10); ABS; Cm (52:124) 1: TOF MS ES+
I 100m 500.9455 4.34e7
|
! 482.9716
| [Elemental Composition Report
1
| [Single Mass Analysis

=50.0 PPM { DBE:min =-1.5, max = 50.0
| Element prediction: O
| umber of isalope peaks used for |-FIT=3
| Monaisatapic Mass, Even Electron lons
I 65 formulale) evaluated with 1 results within limits (up 1o 50 closest results for each ma:
1 Elemants Used:
| 460.9724 450.9473 C:10-20 H:1-15 N:02 O:0-2 S:01 CLOA Bro-
| IFinirnurn: -15
| Maimum: 5.0 50.0 500
ass Cale. Mass mba PPM DBE FIT Nom Conf{%) F

| HE0.9724 460.9726 0.2 04 135 6449 nia nfa C20 H15
|
: e N — [
|
|
| B
|
1
|
|
|
|
|
1
|
| 502.9435
| 464 DB98
|
|
: 442 3029
1 437.2076 476.9584 4B4.9557
| 55091347
| 408.9481 4132679 37137 458.9605 || ||| 4659749 402.9878 |||[| 503-9467 553'95# 560.1360
|
R SN Tt o SOOI 2 I | O ooy e || SES——
1 400 410 420 430 440 460 480 490 500 510 520 530 550 560 570
|

3.14. 2-((6-bromo-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17n):
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'H NMR Spectrum of (17n)
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I BM IISER BERHAMPUR 05-Apr-202314:06:25
| CAIF HRMS FACILITY
! XEVO-G2XSQTOF#YFA1829
| BS-35 66 (1.236) S - 1: TOF MS ES+
| 100+ 429.0106 1.93e6
| 427.0121
|
|
|
|
|
|
|
|
1 [Elemental Composition Report
| lsingle Mass Analysis.
1 [Tolerance = 100.0 PPM / DBE: min = -50.0, max = 50.0
| Element prediction: Off
1 fonoisolopic Mass, Even Eleciron lons
138 formulae) evaluated with 2 resulls within limits (up to 50 closest results for each mass)

| Elemants Usad:
| C:1-20 H:1-16 N:1-2 ©O:1-2 S:0-1 79Br:0-8 81Br 08
| Minimum: -50.0
| plaximurm 200 1000 500

Es ass Cale Mass mDa PPM DBE Formula
| M27.0121 427.0116 05 12 13.5 C20H16 N2 02 S 79Br
1 426.9939 18.2 426 145 C20H14N20O2S81Br
|
|
|
|
|
|
|
|
|
|
|
: 1430.0116
|
|
! L 1
| 0= T T T b Tit T T T T T T T T T T T T T T T T T miz
| 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 Y00 725 /50 775 BOO 825 850 8BV5
|
L

3.15. 2-((6-bromo-2-(4-chlorophenyl)-2 H-chromen-4-yl)thio)pyrimidine (170):

'"H NMR Spectrum of (170)
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XEVO-G2XSQTOF#YFA1829

BS-68 74 (1.383) Cm (74:121)

1004

330 340

350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530

|
|
|
|
1: TOF MSES+ |
432.9621 8.80e6 |
|
|
[Elemental Composition Report |
[Single Mass Analysis |
[Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0 |
[Element prediction: Off 1
pMonoisotopic Mass, Even Electron lons |
k2 formulafe) evaluated with 1 results within limits (up lo 50 closes! resulls 1
for each mass) 1
[Elemants Used:
(C: 10-19 H: 113 MN:0-2 04 8:01 CLO-1 Br-0 |
|
430.9619 Minimum: -15 |
fiaximum: 5.0 50.0 500
fMass Cale. Mass mbDa PPM DBE Formula |
H30.9619 430.9620 01 -0z 135 CI89HI3INZOSCI |
Br |
|
|
|
|
|
- S — 1
|
|
|
|
|
|
|
371.9143 :
|
|
|
434 9583 1
|
1580278 413.2735 |
441.3055 |
393.2004 |
75.0003 1
462 9771 5080402 |
|
|
|

mfz
540 550 560

23-Aug-202313:19:43

3.16. 2-((6-chloro-2-(4-chlorophenyl)-2 H-chromen-4-yl)thio)pyrimidine (17p):
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'H NMR Spectrum of (17p)
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BM IISER BERHAMPUR
CAIF HRMS FACILITY
XEVO-G2XSQTOF#YFA1829

23-Aug-202313:24:26

3.17. 8-methoxy-2-phenyl-4-(phenylthio)-2H-chromene (17q):
'"H NMR Spectrum of (17q)
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I BS-69 102 (1.891) 1: TOFMSES+ |
L omm 387.0145 1.82e6 |
| |
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| |
| [Elemental Composition Repart |
! Singie Mass Analysis !
1 Tolerance = 50.0 PPM | DBE: min = 1.5, max = 50.0 1
| Flement prediction: Off |
| Monaisolopic Mass, Even Electron lons |
| B0 formulale) evalualed with 1 results within limits (up to 50 closest resulls |
1 [or @ach mass) 1
Elements Used:
! C:10-19 H: 1013 N:02 001 S:041 CLO:2 !
| A : 18 |
| Maximurm: 50 500 50.0 |
380.0150 ass Calec. Mass mDa PPM DBE Fomula
| - ga?.m-ts 387.0126 18 489 135 C19HI3NZOS |
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| = f |
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3BC NMR Spectrum of (17q)
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HRMS Spectrum of (17q)
R e i
' BM IISER. BERHAMPUR 23-Aug-202313:33:52
! CAIF HRMS FACILITY
! XEVO-G2XSQTOF#YFA1829
: BS-1(A) 108 (2.004) 1: TOF MS ES+
| 100+ 369.0963 9.94e6
|
1 [Elemental Compesition Report
| lsingle Mass Analysis
] [Tolerance = 50.0 PPM [ DBE: min =-1.5, max = 50.0
| [Element prediction: Off
| Monoisctopic Mass, Even Electron lons
| jp formula(e) evaluated with 1 results within limits (up to 50 closest

besults for each mass)
| Elements Usad:
| IC:10-22 H:10-18 0:0-2 S:041
Minimurn: -15

| Maximum: 50 500 500
1 PMass Calc. Mass mDa PPM DBE Formula
| 471136 3471106 3.0 86 135 C22H1902S
|
|
| 347.1136
| R R
| \:
|
| #H
|
|
|
|
|
|
|
|
| 370.1041
|
|
|
|
|
|
I 34o.0954 371.1013
|
ok L T L
| T T T
|
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3.18. 2-((6-bromo-2-phenyl-2H-chromen-4-yl)thio)pyridine (17r):

'"H NMR Spectrum of (17r)
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13C NMR Spectrum of (17r)

e e e . — — — — — —  — — — — — — — — — — — — — — — — — — — — — — — —

T
70.0

«
=
®

¥89°9L
000°LL
~91ELL

P6SLL

N

0sLETL
£L7811
620T1
866°121
0v6°2Z1
LIS'STI
680°LT1
STE'STI
£8'821
= 168921
— T66°TEI
N A4 11 |
” 056951

£r6 851

S -

S

N

— S06°6¥1
— E8F°TCIL

—— 8957851

34



HRMS Spectrum of (17r)
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| BM IISER BERHAMPUR 06-Jul-202313:01:02
| CAIF HRMS FACILITY |
| XEVO-G2XSQTOF#YFA1829 |
| BS-28 97 (1.806) 1: TOF MSES+ |
1 100+ 396.0067 1.75e5 |
| |
| |
| [Elemental Compasibon Report |
I [single Mass Analysis I
| [Tolerance = 50.0 PPM { DBE: min =-50.0, max = 50.0 |
| [Element prediction: Of |
| (Monoisotopic Mass, Even Electron lons |
5 formula(e) evaluated with 1 results within limits (up to 3 closest results
| ffor each mass) |
1 [Elements Used: 1
| [C:1-20 H:1-15 M:1-2 0:12 S:0-1 Br 14 |
] [Minimum: -50.0 ]
| [Maxirmum: 200 500 500 |
(Mass Calc. Mass mDa PPM DBE Formula
| [pa6.0067 306.0058 08 23 135 C20HISNOSEr |
| |
| 1 |
| 301.1483 |
| |
I ———————, I
1 I
| 394.0058 |
| |
| | |
| |
| |
| |
| i |
: 2291436 Hae0128 :
| |
| R |
| |
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3.19. 2-((6-chloro-2-(4-chlorophenyl)-2H-chromen-4-yl)thio)pyridine (17s):
'H NMR Spectrum of (17s)
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HRMS Spectrum of (17s)
e e e el 5
ss ISER BERHAMPUR 02-Oct-202318:25:42

CAIF HRMS FACILITY
XEVO-G2XSQTOF#YFA1829

| |
| |
| |
| |
| S$S-BS-75 124 (2.297) 1: TOF MS ES+ |
| 100+ 386.0143 1.29e7 |
| |
| |
| |
| |
| [Eremental Composition Report |
| [Single Mass Analysis |
[Tolerance = 50.0 PPM /| DBE: min =-1.5, max = 50.0
| 388.0123 [Element prediction: Off |
| |
| [Monaisotapic Mass, Even Electran lons |
[F5 formulae) evaluated with 1 results within limits (up to 50 closest results|
1 ffor each mass) 1
Elements Used:
! C:20-21 H:10-30 MN:0-1 ©:05 S:0-2 CLO2 !
] [Minimum 1.5 ]
lacimum: 5.0 50.0 500
| Mass Calc. Mass mDa PPM DBE Formula |
1 [386.0143 386.0173 30 7.8 135 C20H14NOS 1
4 [Ciz
| |
| |
| |
| = |
| |
| |
1 - 1
i
| 1 |
| |
| |
| 1 |
| |
| |
| |
| g |
| 389.0132 |
| |
| |
| 1 |
| |
| |
| L N |
L T T L = I T T T | 1 T m/z
| 365 370 375 380 385 390 395 400 405 410 415 |
| |
1 '

3.20. 2-((8-bromo-6-chloro-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyridine (17t):

36



'H NMR Spectrum of (17t)
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ss IISER BERHAMPUR 02-Oct-202318:30:18
CAIF HRMS FACILITY
XEVO-GZXSQTOF#YFA1829
$5-BS5-76 132 (2.444) 1: TOF MS ES+
100 AG1I72 R 1.20e7

459.9814

nts Uses
H:10-17 N:01 0:02 S:01 CLO1 Br01

%

-1.5

aximum 50 50.0 500

Aass Calc. Mass mDa PPM DBE Formula
M50 9814 459.8774 40 a7 135 CZIHIENOZS
c1 Br

463.9774

464 9791

__________________________________________________________________

4. Molecular docking table and studies of compound (17a-e and 17g-s) against bacterial
DNA gyrase of E. coli and S. aureus
The docking calculation of compounds 17(a-t) was carried out by using AutoDock Tools
version v4.2. Crystal structure of the E. coli protein, bacterial DNA gyrase (PDBID:
3G7E), and S. aureus protein, bacterial DNA gyrase (PDBID: 3G7B), was retrieved from
Protein Data Bank (https://www. rcsb.org/), and 3D structures of the synthesized ligands
were prepared by ChemDraw Ultra 12.0. Initially, during the molecular docking procedure,
polar H-bonds were added, bounded ligands with water molecules were eliminated and
other default parameters were employed. The 2D illustration of the docked complex of
ligand-receptor was visualized by PyMOL (www.pymol.org) and BIOVIA Discovery
Studio R2 2017. Subsequently, the top docking score was selected for further assessment of

antibacterial properties.

Table S1. Docking score and binding interactions of synthesized heteroaromatic thiol-based
2-aryl-3-nitro-2H-chromene derivatives 17(a-t) with amino acid residues of DNA gyrase.

E. coli S. aureus
Compounds Docking Docking
score Residues showing interaction score Residues showing interaction
(kCal/mol) (kCal/mol)
17a -8.6 GLY88, ASP35, LYS89, -7.2 GLU35, ASN31, ILE79,
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17b

17¢

17d

17e

17f

17¢g

17h

171

17

17k

171

17m

17n

170

17p

17q

17r

-8.2

-8.5

-1.7

-8.0

-8.7

-8.3

-8.4

-8.1

-7.3

-8.6

-8.5

-8.4

ALA39,

PHE90, PRO65, ALA76,
ILE64, ASN32
ILE64, LYS89, ALA39,

ARG62, GLU36, PRO65

ILE64, GLY88, LYS&9,

ALA39, PHE90, ARG62,
GLU36

LYS89, GLU36, ARG62,
ILE64, VAL29, ASN32,

ALA33, ILESO, PHE90

ILE64, GLYS88, LYSS&9,
GLU36, PRO6S.

ALA39,
ARG62, PHE90

ILE8O,  ASN32, PRO6S,

GLU36, ARG62, LYSS&9,
ALA39, PHE90

ILE64, GLY88, ARG62,
LYS89, ALA39, GLU3e,
PRO65

ASP35, LYS89, GLU36.
PHE90, PRO65, ALA76,
ILE8O, ILE64, ASN32, GLYS8&
LYS89, ASP35, ALA39,

VAL97, ARG62, GLY 88

PHE90, PRO65, LYS8&9,
ASP35, GLY88, ASP59.
ALA33, ILE64

LYS89, ASP35, GLYSS,
PHE90, PRO®65S, ILESO,
ALA76, ILE64

LYS89, ASP35, GLYS&S.
GLU36, PHE90, PRO6S,

ILESO, ALAT76, ILE64,

ASP59, ASN32
LYS89, ASP35,
GLU36,

LYS89, ASP35, PROG6S.
PHE90, ILE64, ALA33,
ASP59

LYS89, ASP35, GLY&S.
ARG62, ALA39, VAL97,
HIS102

LYS89, ASP35, ALA39,

VAL97, ARG62, GLU36,

PROG65, PHE90

LYS89, ALA39, ARG62,
GLU36, PHE90, PROG6S.
ILE64
LYS89, ALA39, ARG62,
GLU36, PHE90, PRO6S,
ILE64

ARG62,  ILESO,

GLY8S.
PHE90, PRO6S,
ILE80, ALA76, ILE64, ASN32

-7.3

THR127, [ILE63, ILE129,
SER32, ILE28

ARG61, GLU35, VALS6,
ILE129, SER32, ILE28,
ILE63, ASN31

ARG61, GLU35, VALS6,
ILE28, ILE129, SER32,
ILE63, ASN31

PRO64, ASN31, GLU3S,
ARG61, ILE63, ILE28,
THR127, ILE129,

GLU35, ARG61, ILE63,
ILE129, ILE28, ASN31

ILE63, THRI127, GLU3S,
ASN31, ILE28

LEU80, ILE129, ILE2S,
ILE63, GLU35, PRO64,
GLY62, ASN31
ILE28, ILE63,
VALS56, GLU35

ILE129,

ILE63, ILE28, ASN3I,
ILE129, LEU80, GLU35,
ARG61,

ILE79, ASN31, ILE63, ILE2S,
ILE129, SER32, ASP58

ILE79, PRO64, ILE63, ILE28,

ILE129, VALS56, SER32,
ASP58, ASN31
PRO64, ARG61, ILE63,

ALA38, GLU35, GLY62,
ILE79, ASN31

ARG61, GLU35, ASP34,
ILE63, ILE28, ILE79, ASN31,
LEUS80

ILE79, ILE63, 1LE28, ILE29,
SER32, ASP58

ARG61, GLU35, ILE63,
VALS6, 1ILE129, SER32,
ILE28, ASN31

ARG61, GLU35, ILE79,

ILE63, ILE129, ILE28,
SER32, ASN31

ILE79, ILE63, GLY62,
GLU35, PRO64
ASN31, ILE63, GLU35,

ILE79, PRO64, GLY62
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17s -7.8 LYS89, ASP35, ALA39, -6.9 ILE63, ILE28, SER32,
ARG62, GLU36, PHE90, ASN31, ILE79, GLU35,
PRO65, ILE64, ILESO PRO64, GLY62, ARG61
17t -8.8 PHE90, ARG62, GLU36, -7.9 ILE79, ILE63, PRO64, ILE2S,
ILE64, LYS8&9, ILESO, ILE129, VAL56, SER32,
GLYS88, ASN32, HIS102, ASN31, ASP58
LEUI101
a) 2-((2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17a)
S, BT
— s =1

Interactions

[C] van cer waals B avien
I conventional Hydrogen Bond
[ cerbon rytrogen sond

VAL
A5

A8

o L ) s
- - lacs \ !

ARG
Asl

Figure S1(i1). Binding interaction of compound 17a with S. aureus DNA gyrase

(PDBID:3G7B)

b) 2-((6-chloro-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17b)

H-Bonds
Danor

Acceptor Bl

A3

LEy
A8 frs
%59

(6L
- 4 ASP
a3s (AT

ARG
A:122

ARG
62

Bl Fisom
[
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Figure S2(i). Binding interaction of compound 17b with E. coli DNA gyrase (PDBID:3G7E)

Figure S2(i1). Binding interaction of compound 17b with S. aureus DNA gyrase
(PDBID:3G7B)

¢) 2-((6-bromo-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17¢)

Figure S3(ii). Binding interaction of compound 17¢ with S. aureus DNA gyrase
(PDBID:3G7B)

d) 2-((7-bromo-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17d)

41



ALt
i
A28 e
vaL
Al
)
#is
S
P, o
a6
BRG y —
[z 5 G
BT
H-Bonds e
1
Donor
- o
[ van der waats Bl Fsome
[] Carbon Hydrogen Bond B #ovide ¥ Stacked
PCatian ot
Acceptor B8 = =
Bl F-snion [ prak

ASH
A3l

Figure S4(i1). Binding interaction of compound 17d with S. aureus DNA gyrase
(PDBID:3G7B)
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Figure S5(i). Binding interaction of compound 17e with E. coli DNA gyrase (PDBID:3G7E)
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T
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Figure S5(ii). Binding interaction of compound 17e with S. aureus DNA gyrase
(PDBID:3G7B)

g) 2-((6,8-dibromo-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17g)

u
£
" ALy
! et
"
—ar feiLD
&
H-Bonds i
. A
Donor
- . nteractions
4 [ ven der viasts B s
N I s ] A
B caten ] Pt
Acceptor Bl TR

Figure S6(i). Binding interaction of compound 17g with E. coli DNA gyrase (PDBID:3G7E)

Figure S6(i1). Binding interaction of compound 17g with S. aureus DNA gyrase
(PDBID:3G7B)

h) 2-((6,8-dichloro-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17h)
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H-Bonds
Danor
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Asp
Aol

PHE
a0

[T Poboncr Hyckogen Sorc

Figure S7(i1)). Binding interaction of compound 17h with S. aureus DNA gyrase
(PDBID:3G7B)

ARG
AR

i) 2-((6-bromo-8-methoxy-2-phenyl-2H-chromen-4-yl)thio)pyrimidine (17i)




Figure S8(ii). Binding interaction of compound 17i with S. aureus DNA gyrase
(PDBID:3G7B)

Jj) 2-((6-chloro-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17j)

Figure S9(ii). Binding interaction of compound 17j with S. aureus DNA gyrase
(PDBID:3G7B)

k) 2-((6,8-dichloro-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17K)

Interactions

D van der wadls l:l Pr-Donor Hydrogen Bond
] commmrmn £ w
- Fi-Anion :l Pt

Figure S10(i). Binding interaction of compound 17k with E. coli DNA gyrase
(PDBID:3G7E)
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H-Bonds
Donor

Acceptor B8

Figure S10(i1). Binding interaction of compound 17k with S. aureus DNA gyrase
(PDBID:3G7B)

l) 2-((6,8-dibromo-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (171)

Figure S11(ii)). Binding interaction of compound 171 with S. aureus DNA gyrase
(PDBID:3G7B)

m) 2-((8-bromo-6-chloro-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17m)
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Figure S12(i). Binding interaction of compound 17m with E. coli DNA gyrase
(PDBID:3G7E)

Figure S12(ii). Binding interaction of compound 17m with S. aureus DNA gyrase
(PDBID:3G7B)

n) 2-((6-bromo-2-(4-methoxyphenyl)-2H-chromen-4-yl)thio)pyrimidine (17n)

v

b
’ - g
4 h [ vonder wos [T] P0onor Hydeogen sond
£ 4 A 4 p \ [ carbonydragenand ] At
Acceptor B ‘ . ' -——'_;7 . N B #hon [ Pt

Figure S13(i). Binding interaction of compound 17n with E. coli DNA gyrase
(PDBID:3G7E)
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Figure S13(i1). Binding interaction of compound 17n with S. aureus DNA gyrase
(PDBID:3G7B)

0) 2-((6-bromo-2-(4-chlorophenyl)-2H-chromen-4-yl)thio)pyrimidine (170)

Figure S14(ii). Binding interaction of compound 170 with S. aureus DNA gyrase
(PDBID:3G7B)

p) 2-((6-chloro-2-(4-chlorophenyl)-2H-chromen-4-yl)thio)pyrimidine (17p)
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Figure S15(i). Binding interaction of compound 17p with E. coli DNA gyrase
(PDBID:3G7E)
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Figure S15(ii). Binding interaction of compound 17p with S. aureus DNA

(PDBID:3G7B)

q) 8-methoxy-2-phenyl-4-(phenylthio)-2H-chromene (17q)
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Figure S16(i). Binding interaction of compound 17q with E. coli DNA gyrase

(PDBID:3G7E)
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Figure S16(i1). Binding interaction of compound 17q with S. aureus DNA gyrase
(PDBID:3G7B)

r) 2-((6-bromo-2-phenyl-2H-chromen-4-yl)thio)pyridine (17r)

WL LW

; - \ g iy d
. A39 .
. oy > PHE
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Figure S17(i1)). Binding interaction of compound 17r with S. aureus DNA gyrase
(PDBID:3G7B)

8) 2-((6-chloro-2-(4-chlorophenyl)-2H-chromen-4-yl)thio)pyridine (17s)
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Figure S18(ii). Binding interaction of compound 17s with S. aureus DNA gyrase
(PDBID:3G7B)

5. Anti-bacterial evaluations Data

The in vitro antibacterial sensitivity assay of all the synthesized compounds was performed
using agar-well diffusion methods against the test organisms namely, Gram-positive
bacteria S. aureus and Gram-negative bacteria E. coli. Gentamicin was chosen as the
standard drug. Preliminarily, the developed synthesized compounds were dissolved in
DMSO. The Mueller-Hinton agar plates were used for the assessment of the zone of
inhibition. At first, an aliquot of 25 ml of sterilized media was poured into a sterilized Petri
plate; after solidification, the microbial suspension was spread over the concerning agar
medium and followed to develop a well of 6 mm diameter using a sterilized cork borer.
Then, each well was loaded with 80ul of test samples at concentrations of 100ug/ml for the
Z1 assessment. Afterward, those synthesized compounds were diluted at varying
concentrations viz., 6.25, 12.5, 25, 50 pg/ml, and 100 pg/ml for the determination of MIC-
assay. Then, each fractionated entity was further evaluated in a 96-plate for the

determination of the rate of bacterial inhibitory efficacy.
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Table S2. Antimicrobial activities of diversely substituted 3-nitro-2H-chromene-based

Compound E. coli S. aureus
Code ZI (mm) MIC (pg/ml) Z1 (mm) MIC (ug/ml)
17a 15 12.5 14 12.5
17b 14 12.5 20 50
17¢ 15 12.5 14 12.5
17d 14 25 14 12.5
17¢ 12 25 12 50
17f 16 12.5 15 12.5
17¢g 12 50 12 50
17h 20 25 12 50
17i 14 25 20 25
17j 20 25 20 25
17k 14 25 20 25
171 12 50 11 50
17m 20 50 20 50
17n 14 12.5 14 12.5
170 14 25 14 25
17p 16 12.5 15 12.5
17q 14 12.5 14 12.5
17r 20 25 20 50
17s 14 25 20 50
17t 17 6.25 16 12.5

Standard” 20 6.25 20 12.5

Z1: Zone of Inhibition, MIC: Minimum Inhibitory Concentration, *Standard Drug

Gentamicin

heteroaromatic thiols
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