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1. General information and methods

Melting points were determined using a melting point apparatus and were uncorrected. *H and 3C NMR
spectra were recorded on Bruker 400 MHz, 500 MHz and 600 MHz NMR spectrometers and 100 MHz,
125 MHz and 150 MHz NMR spectrometers, respectively. Tetramethyl silane (TMS) was used as an
internal reference; chemical shifts (6 scale) are reported in ppm. '"H NMR spectra are reported following
standard conventions for multiplicity (s, singlet; d, doublet; t, triplet; m, multiplet; br s, broad singlet),
coupling constants (J in Hz), and number of protons. IR spectra were recorded on a Perkin Elmer

Spectrum FT-IR spectrophotometer. HRMS data were acquired using an ESI mass spectrometer.
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2. Crystal data and structure refinement for compound 4abf

G

N

¢
~ '~

Figure S1. ORTEP Diagrams of compound 4abf

Table S1. Crystal data and structure refinement for compound 4abf

Entry Identification Code Compound 10a
01 Empirical formula CaH19NO4S
02 Formula weight 441.48
03 Temperature 295 K
04 Wavelength 0.71073 A
05 Radiation type Mo K\a
06 Radiation system Fine-focus sealed tube
07 Crystal system Monoclinic
08 Space group P2i/n

a7.1781 (12) A
09 Cell length b 25.329 (4) A
€ 11.7749 (18) A
a 90°
10 Cell angle B 92.840 (4)°
v 90°
11 Cell volume 2138.2 (6) A3
12 Density 1.371 Mg m*3
13 Completeness to theta 99.6
14 Absorption correction multi-scan
15 Refinement method Full-matrix Ile:a;st-squares on
-8<=h<=8§,
16 Index ranges -31<=k<=31,
-14<=I<=14
17 Reflection number 4187
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18 Theta range 2.4-27.7°
19 Cell formula units Z 4
20 CCDC no 2418286

3. Experimental Section and Compound Characterization Data

General procedure for synthesis of (E)-2-((2-hydroxy-5-methylbenzylidene)amino)-3-
phenyl-4H-thieno[2,3-b]Jchromen-4-one (4aab-gca)

A 10 mL round-bottomed flask is charged with 4-hydroxythiocoumarin 1a (0.1 mmol), trans-p-nitrostyrene
2a (0.1 mmol) and 4-methyl-2-hydroxybenzaldehyde 3a (0.05 mmol) in ethanol (0.5 ml). DABCO (40
mol%) and L-proline (10 mol%) are added to the mixture. The mixture is refluxed in a preheated oil bath
at 78 °C for 24 hours. As the reaction progresses, the product is precipitated out of the solvent. The progress
of the reaction was monitored by thin-layer chromatography (TLC) using 9.5:0.5 EtOAC/hexane as the
mobile phase. Once the starting materials are consumed, as indicated by TLC, the reaction mixture is
brought to room temperature. The precipitate is filtered and washed multiple times with ethanol to obtain
the analytically pure product 4aab. Other derivatives (4aac-gca) are synthesized following the same general
protocol.

(E)-2-((2-hydroxy-5-methylbenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]chromen-4-one (4aab)

Yellow Solid (17 mg, 82%); mp 260-262 °C; 'H NMR (400 MHz,

CDCl3) 6 11.34 (s, 1H), 8.38 (s, 1H), 8.27 (dd, J = 7.9, 1.5 Hz, 1H), 7.69

(ddd, J=8.6, 7.2, 1.7 Hz, 1H), 7.55 - 7.50 (m, 5H), 7.49 — 7.45 (m, 1H),

7.44 —7.39 (m, 1H), 7.13 — 7.10 (m, 2H), 6.81 (d, J = 9.0 Hz, 1H), 2.28
Me (s, 3H); ®C NMR (125 MHz, CDCI3) § 172.02, 165.12, 157.86, 157.82,
156.30, 137.17, 134.52, 133.49, 133.31, 133.15, 131.96, 130.23, 128.57, 128.35, 127.79, 126.90, 125.26,
123.56, 121.14, 118.58, 117.35, 117.13, 20.27; IR (KBr) vma/cm™ 2958, 2924, 1654, 1612, 1575, 1460,
1261; HRMS (ESI) calcd for C2sH1sNO3S 412.1002 (M + H*); found 412.0994.

(E)-2-((5-fluoro-2-hydroxybenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]chromen-4-one (4aac)

Yellow Solid (17 mg, 83%); mp 258-260 °C; *H NMR (400 MHz, CDCl5)
0 11.34 (s, 1H), 8.36 (s, 1H), 8.27 (dd, J = 8.0, 1.5 Hz, 1H), 7.70 (ddd, J =
8.6, 7.2, 1.7 Hz, 1H), 7.56 — 7.47 (m, 6H), 7.45—7.41 (m, 1H), 7.05-7.01
(m, 2H), 6.88 — 6.83 (m, 1H); *C NMR (125 MHz, CDClIs) & 172.00,
F 165.41, 156.33, 156.26 (d, J = 3.1 Hz), 156.13 (d, J = 1.4 Hz), 155.69 (d, J
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= 238.0 Hz), 136.47, 134.56, 133.63, 132.99, 130.16, 128.51, 127.87, 126.93, 125.38, 123.54, 121.17,
12058 (d, J = 23.5 Hz), 118.74 (d, J = 7.4 Hz), 118.51 (d, J = 7.4 Hz), 117.39, 116.67 (d, J = 23.4 Hz); °F
NMR (471 MHz, CDCls) & -124.86; IR (KBr) vmad/cm™ 2958, 2924, 1656, 1611, 1459, 1275; HRMS
(ESI) calcd for CosHisFNOsS 416.0757 (M + H*); found 416.0725.

(E)-2-((5-chloro-2-hydroxybenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one (4aad)

Yellow Solid (18 mg, 82%); mp 286-288 ° C; 'H NMR (400 MHz,

CDCls) 6 11.51 (s, 1H), 8.33 (s, 1H), 8.26 (dd, J = 7.9, 1.5 Hz, 1H), 7.69

(ddd, J =8.6, 7.3, 1.6 Hz, 1H), 7.55 — 7.47 (m, 6H), 7.45 — 7.38 (m, 1H),

7.29 (d, J =25 Hz, 1H), 7.24 (dd, J = 8.8, 2.5 Hz, 1H), 6.84 (d, J = 8.8
¢l Hz, 1H); C NMR (125 MHz, CDCls) & 171.96, 165.40, 158.41, 156.28,
156.03, 136.41, 134.61, 133.63, 133.13, 132.93, 130.81, 130.14, 128.51, 127.87, 126.89, 125.37, 124.09,
123.49, 121.12, 119.75, 118.88, 117.38; IR (KBr) vma/Cm™ 2955, 2924, 1655, 1611, 1458, 1276; HRMS
(ESI) calcd for C24H1sCINO3S 432.0461 (M + H*); found 432.0438.

(E)-2-((5-bromo-2-hydroxybenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one (4aae)

Yellow Solid (20 mg, 82%); mp 279-280 °C; 'H NMR (400 MHz,

CDCls) 6 11.53 (s, 1H), 8.34 (s, 1H), 8.27 (d, J = 7.3 Hz, 1H), 7.70 (t, J =

7.3 Hz, 1H), 7.55 — 7.49 (m, 5H), 7.46 — 7.40 (m, 2H), 7.37 (dd, J = 8.9,

1.9 Hz, 1H), 6.80 (d, J = 8.8 Hz, 1H); ¥C NMR (125 MHz, CDCls) §
Br 172.00, 165.43, 158.88, 156.30, 155.94, 136.40, 135.93, 134.65, 133.84,
133.65, 132.94, 130.14, 128.52, 127.88, 126.91, 125.39, 123.50, 121.14, 120.41, 119.30, 117.39, 110.95;
IR (KBr) vmax/cm™ 2957, 2924, 1655, 1612, 1459, 1276; HRMS (ESI) calcd for C2sH1sBrNOsS 475.9951
(M + H*); found 475.9921.

(E)-2-((2-hydroxy-5-methoxybenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]chromen-4-one (4aaf)

Yellow solid (17 mg, 79%); mp 271-272 °C; *H NMR (400 MHz,
CDCls) & 11.15 (s, 1H), 8.37 (s, 1H), 8.26 (dd, J = 8.0, 1.5 Hz, 1H),

7.68 (ddd, J = 8.6, 7.2, 1.7 Hz, 1H), 7.55 — 7.50 (m, 5H), 7.49 — 7.46
L@ (m, 1H), 7.44 — 7.39 (m, 1H), 6.93 (dd, J = 9.0, 3.0 Hz, 1H), 6.84 (d, J
OMe =9.0 Hz, 1H), 6.81 (d, J = 3.0 Hz, 1H), 3.78 (s, 3H); 3C NMR (125

MHz, CDCls) 6 172.00, 165.20, 157.37, 156.31, 154.37, 152.49, 136.99, 133.69, 133.52, 133.13, 130.22,
128.39, 127.82, 126.91, 125.28, 123.57, 121.17, 121.06, 118.56, 118.23, 117.36, 114.73, 55.89; IR (KBr)
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vmax/cm™ 2955, 2924, 1654, 1572, 1459, 1268; HRMS (ESI) calcd for CzsH1sNO4S 428.0951 (M + Na*);
found 428.0934.

(E)-2-((2-hydroxy-4-methoxybenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one (4aag)

Yellow Solid (16 mg, 77%); mp 278-279 °C; *H NMR (400 MHz,

CDCly) 3 11.95 (s, 1H), 8.33 (s, 1H), 8.27 (dd, J = 8.0, 1.5 Hz, 1H),

N o 7.67 (ddd, 3= 8.6, 7.2, 1.7 Hz, 1H), 7.55 — 7.49 (m, 5H), 7.49 — 7.44
(o) \L@OMe (m, 1H), 7.43 - 7.38 (m, 1H), 7.21 (d, J = 8.6 Hz, 1H), 6.47 (dd, J =

8.6, 2.4 Hz, 1H), 6.40 (d, J = 2.4 Hz, 1H), 3.79 (s, 3H): °C NMR (125 MHz, CDCl3) 5 172.02, 164.70,
164.25, 162.30, 157.10, 156.29, 137.46, 133.39, 133.32, 131.84, 130.27, 128.18, 127.75, 126.87, 125.17,

123.56, 121.13, 117.34, 112.85, 107.71, 101.12, 55.46; IR (KBr) vma/cm™ 2955, 2923, 1631, 1600, 1464,
1276; HRMS (ESI) calcd for C2sH1sNO4S 428.0957 (M + H*); found 428.0940.

(E)-2-((2-hydroxy-5-nitrobenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one (4aah)

Yellow Solid (19 mg, 86%); mp 266-267 °C; *H NMR (600 MHz,
CDCls) § 12.44 (s, 1H), 8.49 (s, 1H), 8.33 (d, J = 2.6 Hz, 1H), 8.27 (dd,
J=7.9,1.3 Hz, 1H),8.19 (dd, J = 9.1, 2.7 Hz, 1H), 7.74 — 7.71 (m, 1H),

\—Q 7.56 (d, J = 8.4 Hz, 1H), 7.54 — 7.50 (m, 5H), 7.47 — 7.43 (m, 1H), 6.97
NO, (d,J=9.1Hz, 1H); ®C NMR (150 MHz, CDCls) § 172.00, 156.33,

155.12, 140.36, 135.54, 133.85, 132.74, 130.05, 128.72, 128.27, 128.00, 127.76, 126.92, 125,55, 123.45,

121.15, 118.32, 118.21, 117.45; IR (KBr) vma/cm * 3055, 2960, 2924, 1651, 1611, 1461, 1275; HRMS
(ESI) calcd for CosH1sN,04S 443.0696 (M + H*); found 443.0680.

(E)-2-((2-hydroxybenzylidene)amino)-3-(p-tolyl)-4H-thieno[2,3-b]chromen-4-one (4aba)

Me Yellow Solid (15 mg, 73%); mp 246-247 °C; *H NMR (500 MHz, CDCls)

O § 11.63 (s, 1H), 8.43 (s, 1H), 8.27 (d, J = 6.9 Hz, 1H), 7.71 — 7.66 (m, 1H),

Q "o 7.53 (d, J = 8.3 Hz, 1H), 7.45 — 7.39 (m, 3H), 7.32 (t, J = 9.0 Hz, 4H), 6.92

O ) | ; r\{ (dt, J = 7.0, 2.7 Hz, 2H), 2.45 (s, 3H); *C NMR (125 MHz, CDCls) &

172.03, 165.21, 159.94, 157.61, 156.29, 138.10, 136.65, 133.70, 133.48,
133.44, 132.01, 130.11, 130.05, 128.57, 126.94, 125.26, 123.61, 121.21, 119.47, 119.00, 117.33, 117.33,
21.53; IR (KBr) vmad/cm ™ 3053, 2964, 2926, 1656, 1611, 1553, 1461, 1220; HRMS (ESI) calcd for
CasH1sNO3S 412.1002 (M + H*); found 412.1002.+

(E)-2-((2-hydroxy-5-methylbenzylidene)amino)-3-(p-tolyl)-4H-thieno[2,3-b]Jchromen-4-one (4abb)
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Yellow Solid (16 mg, 74%); mp 312-314 °C; *H NMR (400 MHz,

CDCl3) 6 11.41 (s, 1H), 8.38 (s, 1H), 8.26 (dd, J = 8.0, 1.6 Hz, 1H), 7.68

(ddd, J=8.6, 7.2, 1.7 Hz, 1H), 7.52 (d, J = 8.4 Hz, 1H), 7.46 — 7.38 (m,

4H), 7.31 (d, J = 7.8 Hz, 2H), 7.14 — 7.09 (m, 2H), 6.82 (d, J = 9.0 Hz,

1H), 2.44 (s, 3H), 2.29 (s, 3H); *C NMR (125 MHz, CDCl3) § 172.00,
Me 165.14, 157.81, 157.68, 156.27, 138.04, 136.86, 134.43, 133.45, 133.43,
131.94, 130.11, 130.08, 128.57, 128.54, 126.92, 125.22, 123.61, 121.20, 118.63, 117.32, 117.09, 21.53,
20.27; IR (KBr) vma/cm™ 2961, 2923, 1654, 1611, 1460, 1276; HRMS (ESI) calcd for CsH0NO3S
426.1158 (M + H*); found 426.1167.

(E)-2-((5-fluoro-2-hydroxybenzylidene)amino)-3-(p-tolyl)-4H-thieno[2,3-b]Jchromen-4-one (4abc)

Yellow Solid (16 mg, 75%); mp 254-256 °C; 'H NMR (400 MHz, CDCls)

§11.41 (s, 1H), 8.34 (s, 1H), 8.26 (dd, J = 7.9, 1.5 Hz, 1H), 7.72 — 7.65 (m,

1H), 7.52 (d, J = 8.3 Hz, 1H), 7.44 — 7.39 (m, 3H), 7.31 (d, J = 7.9 Hz, 2H),

7.02 (d, J = 8.2 Hz, 2H), 6.86 (dd, J = 8.5, 4.4 Hz, 1H), 2.45 (s, 3H); 3C

NMR (125 MHz, CDCls) § 171.97, 165.42, 156.26, 156.08 (d, J = 2.9 Hz),
F 156.04 (d, J = 1.4 Hz), 155.68 (d, J = 237.8 Hz), 138.26, 136.15, 134.65,
133.56, 130.04, 129.89, 128.60, 126.91, 125.32, 123.56, 121.18, 120.46 (d, J = 23.4 Hz), 118.78 (d, J=7.4
Hz), 118.43 (d, J = 7.5 Hz), 117.34, 116.65 (d, J = 23.5 Hz), 21.53; 1°F NMR (471 MHz, CDCls) § -124.86;
IR (KBr) vmax/cm™ 2958, 2925, 1661, 1612, 1460, 1248; HRMS (ESI) calcd for CsH17FNO3S 430.0908
(M + H"); found 430.0915.

(E)-2-((5-bromo-2-hydroxybenzylidene)amino)-3-(p-tolyl)-4H-thieno[2,3-b]Jchromen-4-one (4abe)

Yellow Solid (18 mg, 75%); mp 270-272 °C; 'H NMR (400 MHz,

CDCl3) 6 11.61 (s, 1H), 8.33 (s, 1H), 8.26 (dd, J =7.9, 1.4 Hz, 1H), 7.72

—7.66 (m, 1H), 7.52 (d, J = 8.3 Hz, 1H), 7.45 (d, J = 2.3 Hz, 1H), 7.41 (d,

J =8.0 Hz, 3H), 7.37 (dd, J = 8.9, 2.4 Hz, 1H), 7.31 (d, J = 7.9 Hz, 2H),

6.80 (d, J = 8.8 Hz, 1H), 2.45 (s, 3H); *C NMR (125 MHz, CDCls) 8
Br 171.97, 165.45, 158.82, 156.25, 155.77, 138.29, 136.08, 135.84, 134.77,
133.81, 133.59, 130.03, 129.85, 128.61, 126.91, 125.35, 123.54, 121.16, 120.45, 119.24, 117.35, 110.95,
77.25, 77.00, 76.75, 21.54; IR (KBr) vmax/cm™* 2958, 2925, 2854, 1662, 1612, 1460, 1277; HRMS (ESI)
calcd for C2sH17BrNOsS 490.0107 (M + H*); found 490.0091.

(E)-2-((2-hydroxy-5-methoxybenzylidene)amino)-3-(p-tolyl)-4H-thieno[2,3-b]Jchromen-4-one (4abf)
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Yellow Solid (16 mg, 72%); mp 230-232 °C; 'H NMR (400 MHz,

CDCls) 6 11.22 (s, 1H), 8.39 (s, 1H), 8.27 (dd, J = 8.0, 1.6 Hz, 1H),

7.69 (ddd,J=8.6,7.1,1.7 Hz, 1H), 7.53 (d, J = 7.8 Hz, 1H), 7.45-7.40

(m, 3H), 7.31 (d, J = 7.9 Hz, 2H), 6.94 (dd, J = 9.0, 3.0 Hz, 1H), 6.86

(d, J=9.0 Hz, 1H), 6.82 (d, J = 3.0 Hz, 1H), 3.80 (s, 3H), 2.44 (s, 3H);
OMe 13C NMR (125 MHz, CDCls) § 172.02, 165.24, 157.22, 156.27, 154.27,
152.46, 138.12, 136.65, 133.83, 133.49, 130.08, 130.02, 128.56, 126.93, 125.26, 123.59, 121.20, 120.94,
118.59, 118.19, 117.33, 114.66, 55.88, 21.54; IR (KBr) vmax/cm™* 2962, 2924, 2855, 1653, 1610, 1571,
1458, 1267; HRMS (ESI) calcd for C2sH2oNO4S 442.1108 (M + H*); found 442.11009.

(E)-3-(2-fluorophenyl)-2-((2-hydroxybenzylidene)amino)-4H-thieno[2,3-b]Jchromen-4-one (4ada)

Yellow Solid (15 mg, 72%); mp 239-240 °C; *H NMR (600 MHz, CDCls)
§ 11.54 (s, 1H), 8.45 (s, 1H), 8.27 (d, J = 7.8 Hz, 1H), 7.70 (t, J = 7.8 Hz,
1H), 7.54 (d, J = 8.4 Hz, 1H), 7.49 (t, J = 6.9 Hz, 2H), 7.43 (t, J = 7.5 Hz,
1H), 7.35 (d, J = 7.3 Hz, 1H), 7.32 (d, J = 8.8 Hz, 1H), 7.30 (d, J = 7.5 Hz,
1H), 7.23 (d, 3 = 9.3 Hz, 1H), 6.94 — 6.90 (m, 2H); *C NMR (150 MHz, CDCls) § 171.99, 164.64, 160.21
(d, J=247.5 Hz), 160.14, 158.28, 156.46, 137.91, 133.65 (d, J = 19.7 Hz), 132.17, 131.82 (d, J = 2.9 Hz),
130.57 (d, J = 8.3 Hz), 126.85, 126.55, 125.32, 123.74 (d, J = 3.4 Hz), 123.41, 121.56, 121.37 (d, J = 16.0
Hz), 119.55, 118.82, 117.40 (d, J = 11.7 Hz), 115.55 (d, J = 21.7 Hz); *F NMR (471 MHz, CDCl5) § -
112.68; IR (KBr) vmax/Cm™* 2963, 2924, 2853, 1659, 1615, 1553, 1461, 1275; HRMS (ESI) calcd for
C24H15FNO3S 416.0757 (M + HY); found 416.0751.

(E)-2-((2-hydroxybenzylidene)amino)-6-methyl-3-phenyl-4H-thieno[2,3-bJchromen-4-one (4baa)

O Yield Solid (17 mg, 81%); mp 233-235 °C; 'H NMR (400 MHz,
o CDCl3) § 11.55 (s, 1H), 8.37 (s, 1H), 8.02 (d, J = 1.0 Hz, 1H), 7.54
Me O Ny O 7.50 (m, 3H), 7.50 — 7.48 (m, 1H), 7.47 — 7.46 (m, 1H), 7.44 (d, J =

0” S “-@ 2.0 Hz, 1H), 7.39 (d, J = 8.5 Hz, 1H), 7.30 (ddd, J = 7.3, 3.8, 1.6 Hz,
2H), 6.92 — 6.87 (m, 2H), 2.41 (s, 3H); *C NMR (125 MHz, CDCly) & 172.11, 165.14, 159.90, 157.51,
154,56, 136.76, 135.22, 134.65, 133,55, 133.42, 133.13, 131.98, 130.23, 128.33, 127.76, 126.24, 123.13,
120.95, 119.43, 118.93, 117.30, 117.07, 20.91; IR (KBr) vmadcm™ 2061, 2025, 2856, 1660, 1618, 1471,
1276; HRMS (ESI) calcd for CasH1sNOsS 412.1002 (M + H*); found 412.1005.

(E)-2-((5-bromo-2-hydroxybenzylidene)amino)-6-methyl-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one
(4bae)
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Yellow Solid (21 mg, 85%); mp 274-275 °C; *H NMR (400 MHz,

0 O CDCls) & 11.52 (s, 1H), 8.26 (s, 1H), 8.01 (d, J = 1.0 Hz, 1H), 7.51

Me O B HO, (d, J = 1.8 Hz, 2H), 7.50 (s, 2H), 7.49 — 7.46 (m, 1H), 7.45 (d, J = 2.0

o” s N Hz, 1H), 7.41 — 7.37 (m, 2H), 7.35 (dd, J = 8.8, 2.4 Hz, 1H), 6.78 (d,

Br J=8.8Hz, 1H), 2.41 (s, 3H); 3C NMR (125 MHz, CDCls) § 172.08,

165.41, 158.82, 155.76, 154.57, 136.23, 135.84, 135.35, 134.76, 134.65, 133.80, 132.97, 130.17, 128.46,

127.83, 126.27, 123.10, 120.97, 120.41, 119.25, 117.09, 110.93, 20.93; IR (KBr) vmax/cm™ 2960, 2924,
1656, 1616, 1469, 1276; HRMS (ESI) calcd for C2sH17BrNO3S 490.0107 (M + H*); found 490.0080.

(E)-2-((5-bromo-2-hydroxybenzylidene)amino)-6-methyl-3-(p-tolyl)-4H-thieno[2,3-b]Jchromen-4-one
(4bbe)

Yellow Solid (19 mg, 76%); mp 272-273 °C; *H NMR (400 MHz,

CDCls) & 11.61 (s, 1H), 8.31 (s, 1H), 8.03 (s, 1H), 7.48 (d, J = 8.3

Hz, 1H), 7.43 (dd, J = 10.7, 1.6 Hz, 3H), 7.40 — 7.36 (m, 2H), 7.30

(d, J =7.7 Hz, 2H), 6.80 (d, J = 8.8 Hz, 1H), 2.44 (s, 3H), 2.44 (s,

3H); ¥C NMR (125 MHz, CDCls) § 172.10, 165.46, 158.83, 155.65,
Br 154.59, 138.24, 135.93, 135.79, 135.31, 134.86, 134.71, 133.80,
130.07, 129.93, 128.59, 126.34, 123.22, 121.07, 120.51, 119.25, 117.08, 110.94, 21.53, 20.96; IR (KBr)
vmax/cm ™ 2961, 2924, 1658, 1616, 1470, 1275; HRMS (ESI) calcd for C2sH1sBrNOsS 504.0264 (M + H*);
found 504.0236.

(E)-6-fluoro-2-((2-hydroxybenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one (4caa)

O Yellow Solid (13 mg, 63%); mp 237-239 °C; 'H NMR (400 MHz,
0 CDCls) 8 11.51 (s, 1H), 8.41 (s, 1H), 7.89 (dd, J = 8.2, 3.0 Hz, 1H), 7.56
F O N\_n HO, — 7.47 (m, 6H), 7.43 — 7.36 (m, 1H), 7.34 — 7.28 (m, 2H), 6.93 — 6.88

(O \LG (m, 2H); 3C NMR (125 MHz, CDCls) § 171.09, 165.39, 160.00, 159.52
(d, J =246.9 Hz), 157.98, 152.40 (d, J = 1.7 Hz), 137.24, 133.63, 133.20, 132.90, 132.07, 130.19, 128.49,
127.85, 124.81 (d, J = 7.1 Hz), 121.53 (d, J = 25.6 Hz), 120.52, 119.50, 119.35 (d, J = 8.1 Hz), 118.86,
117.37,111.87 (d, J = 24.2 Hz); F NMR (471 MHz, CDCl3) 8 -114.87; IR (KBr) vmax/cm™ 3060, 2956,
2925, 1659, 1622, 1469, 1277; HRMS (ESI) calcd for C24H1sFNO3S 416.0757 (M + HY); found 416.0734.

(E)-7-fluoro-2-((2-hydroxybenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one (4daa)
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Yellow Solid (14 mg, 65%); mp 278-280 °C; *H NMR (400 MHz,
CDCl3) 6 11.52 (s, 1H), 8.44 (s, 1H), 8.28 (dd, J = 8.8, 6.3 Hz, 1H), 7.54
—7.45 (m, 5H), 7.35 - 7.30 (m, 2H), 7.23 (dd, J = 8.8, 2.3 Hz, 1H), 7.15
(td, J = 8.7, 2.3 Hz, 1H), 6.95 — 6.89 (m, 2H); **C NMR (125 MHz,
CDCl3) 6 171.11, 165.40 (d, J = 255.8 Hz), 165.02, 160.04, 157.96, 157.10 (d, J = 13.2 Hz), 137.26, 133.64,
133.41, 132.96, 132.08, 130.19, 129.33 (d, J = 10.6 Hz), 128.47, 127.85, 121.18, 120.39 (d, J = 2.4 Hz),
119.50, 118.88, 117.40, 113.93 (d, J = 22.5 Hz), 104.34 (d, J = 25.9 Hz); **F NMR (471 MHz, CDCls) § -
102.77; IR (KBr) vmad/cm* 3057, 2958, 2925, 2854, 1662, 1615, 1567, 1436, 1277; HRMS (ESI) calcd
for C24H1sFNOsS 416.0757 (M + H*); found 416.0727.

(E)-7-fluoro-2-((2-hydroxy-5-methoxybenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one
(4dab)

Yellow Solid (14 mg, 66%); mp 266-267 °C; 'H NMR (500 MHz,

CDCl3) 6 11.30 (s, 1H), 8.26 (dd, J = 8.4, 6.5 Hz, 1H), 7.53 - 7.43 (m,

5H), 7.20 (dd, J = 8.8, 1.8 Hz, 1H), 7.16 — 7.10 (m, 2H), 7.09 (s, 1H),

6.79 (d, J = 8.1 Hz, 1H), 2.27 (s, 3H); 3C NMR (125 MHz, CDCl;) §
Me 171.07,165.34 (d, J = 255.8 Hz), 164.94, 157.97, 157.85, 157.03 (d, J
= 13.2 Hz), 137.46, 134.62, 133.08, 132.96, 131.98, 130.19, 129.26 (d, J = 10.6 Hz), 128.60, 128.41,
127.81, 121.10, 120.33 (d, J = 2.6 Hz), 118.46, 117.11, 113.86 (d, J = 22.5 Hz), 104.30 (d, J = 26.0 Hz),
20.24; IR (KBr) vmad/cm™ 3062, 2961, 2925, 2860, 1660, 1615, 1576, 1434, 1278; HRMS (ESI) calcd for
CosH17FNOsS 430.0908 (M + H*); found 430.0911.

(E)-2-((5-bromo-2-hydroxybenzylidene)amino)-7-fluoro-3-phenyl-4H-thieno[2,3-b]chromen-4-one
(4dae)

Yellow Solid (17 mg, 68%); mp 284-285 °C; 'H NMR (500 MHz,
CDCls) 5 11.49 (s, 1H), 8.34 (s, 1H), 8.30 — 8.24 (m, 1H), 7.54 — 7.47
(m, 5H), 7.45 (s, 1H), 7.38 (d, J = 8.7 Hz, 1H), 7.22 (d, J = 8.7 Hz, 1H),
7.15 (t, J = 8.2 Hz, 1H), 6.79 (d, J = 8.8 Hz, 1H); *C NMR (125 MHz,

Br CDCls) 5 171.08, 165.48 (d, J = 255.8 Hz), 165.30, 158.96, 157.12 (d,
J = 14.0 Hz), 156.20, 136.73, 136.08, 134.52, 133.91, 132.81, 130.14, 129.37 (d, J = 10.6 Hz), 128.62,
127.93, 121.20, 120.37, 119.35, 114.05 (d, J = 22.9 Hz), 111.01, 104.41 (d, J = 25.9 Hz); °F NMR (471
MHz, CDCIs) & -102.48; IR (KBr) vmax/cm™* 3053, 2961, 2924, 1658, 1615, 1571, 1435, 1276; HRMS
(ESI) calcd for C24H14BrFNOsS 493.9856 (M + H*); found 493.9830.

(E)-6-chloro-2-((2-hydroxybenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]chromen-4-one (4eaa)
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Yellow Solid (13 mg, 60%); mp 224-226 °C; 'H NMR (400 MHz,

o O CDCl3) 6 11.52 (s, 1H), 8.44 (s, 1H), 8.22 (d, J = 2.6 Hz, 1H), 7.63 (dd,

cl 0 DN HO J=8.9,2.6 Hz, 1H), 7.52 — 7.50 (m, 4H), 7.49 (t, J = 2.5 Hz, 1H), 7.32
o7 s (td, J=6.7,5.9,1.7 Hz, 3H), 6.94 - 6.88 (m, 2H); *C NMR (125 MHz,

CDCls) 6 170.78, 165.24, 160.03, 158.09, 154.58, 137.33, 133.69, 133.65, 133.28, 132.83, 132.10, 131.21,
130.20, 128.51, 127.86, 126.34, 124.56, 121.00, 119.53, 119.04, 118.86, 117.40; IR (KBr) vmax/cm* 3053,
2963, 2926, 2855, 1661, 1611, 1465, 1277; HRMS (ESI) calcd for C24HisCINO;S 432.0461 (M + HY);

found 432.0436.

(E)-2-((5-bromo-2-hydroxybenzylidene)amino)-6-chloro-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one
(4eae)

Yellow Solid (17 mg, 65%); mp 227-229 °C; *H NMR (400 MHz,
CDCls) § 11.49 (s, 1H), 8.34 (s, 1H), 8.21 (d, J = 2.5 Hz, 1H), 7.63
(dd, J = 8.9, 2.6 Hz, 1H), 7.53 — 7.47 (m, 6H), 7.45 (d, J = 2.4 Hz,
1H), 7.38 (dd, J = 8.8, 2.4 Hz, 1H), 6.80 (d, J = 8.8 Hz, 1H); °C NMR

Br (125 MHz, CDCls) 8 170.72, 165.47, 158.93, 156.31, 154.56, 136.77,
136.10, 134.35, 133.91, 133.76, 132.66, 131.33, 130.13, 128.64, 127.92, 126.34, 124.52, 120.99, 120.32,
119.33, 119.06, 111.01; IR (KBr) vmad/cm™* 3055, 2957, 2924, 2854, 1658, 1604, 1460, 1275; HRMS
(ESI) calcd for CosH14BrCINOsS 509.9561 (M + H*); found 509.9530.

(E)-6-bromo-2-((5-bromo-2-hydroxybenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one
(4fae)

Yellow Solid (17 mg, 62%); mp 285-287 °C; 'H NMR (400 MHz,
CDCl3) 6 11.49 (s, 1H), 8.36 (d, J = 2.4 Hz, 1H), 8.33 (s, 1H), 7.77
(dd, J = 8.8, 2.4 Hz, 1H), 7.50 (s, 5H), 7.44 (d, J = 2.4 Hz, 1H), 7.43
(d, J=9.0 Hz, 1H), 7.38 (dd, J = 8.8, 2.2 Hz, 1H), 6.79 (d, J = 8.8 Hz,

Br 1H); ¥C NMR (125 MHz, CDCl3) 6 170.59, 165.43, 158.92, 156.33,
155.02, 136.78, 136.54, 136.11, 134.35, 133.91, 132.63, 130.13, 129.53, 128.64, 127.91, 124.85, 121.03,
120.31, 119.33, 119.29, 118.73, 111.01; IR (KBr) vma/cm* 3060, 2956, 2925, 2854, 1656, 1611, 1464,
1277; HRMS (ESI) calcd for C24H14BraNO3S 553.9056 (M + H*); found 553.9042.

p;

(E)-2-((2-hydroxybenzylidene)amino)-6-methoxy-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one (4gaa)
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Yellow Solid (18 mg, 86%); mp 274-275 °C; *H NMR (400 MHz,
CDCl3) 6 11.58 (s, 1H), 8.42 (s, 1H), 7.65 (d, J = 3.1 Hz, 1H), 7.54 —
7.51 (m, 4H), 7.49 — 7.45 (m, 2H), 7.33 (d, J = 7.7 Hz, 2H), 7.28 (d,
J=3.1Hz, 1H), 6.90 (d, J = 7.7 Hz, 2H), 3.85 (s, 3H); *C NMR (150
MHz, CDCls) 6 171.96, 165.15, 159.99, 157.66, 156.95, 151.14, 136.87, 133.51, 133.48, 133.19, 132.01,
130.22,128.33, 127.78, 124.11, 123.24, 120.54, 119.46, 118.97, 118.69, 117.36, 106.25, 55.85; IR (KBTr)
vmax/cm™ 3059, 2959, 2925, 2854, 1653, 1618, 1473, 1276; HRMS (ESI) calcd for C,sH1sNO4S 428.0951
(M + H"); found 428.0950.

(E)-2-((5-fluoro-2-hydroxybenzylidene)amino)-6-methoxy-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one
(4gac)

Yellow Solid (19 mg, 87%); mp 268-269 °C;H NMR (400 MHz,
CDCls) 6 11.35 (s, 1H), 8.33 (s, 1H), 7.65 (d, J = 3.1 Hz, 1H), 7.52
(s, 2H), 7.51 (s, 2H), 7.48 (t, J = 2.2 Hz, 1H), 7.45 (s, 1H), 7.28 (d, J
= 3.1 Hz, 1H), 7.02 (d, J = 8.2 Hz, 2H), 6.85 (dd, J = 9.0, 4.4 Hz,
1H), 3.85 (s, 3H); *C NMR (125 MHz, CDCls) 6 171.95, 165.37,
156.97, 156.15 (d, J = 3.0 Hz), 156.08 (d, J = 1.3 Hz), 155.67 (d, J = 237.8 Hz), 151.12, 136.37, 134.46,
133.03, 130.15, 128.45, 127.82, 124.05, 123.34, 120.63, 120.48 (d, J = 8.2 Hz), 118.76, 118.71, 118.48 (d,
J =7.5 Hz), 116.65 (d, J = 23.5 Hz), 106.19, 55.85; °F NMR (471 MHz, CDCls) § -124.85; IR (KBr)
vmax/CM ™ 3059, 2958, 2925, 2853, 1655, 1613, 1471, 1274; HRMS (ESI) calcd for C2sHi17FNO,S 446.0857
(M + H"); found 446.0851.

(E)-3-(4-fluorophenyl)-2-((2-hydroxybenzylidene)amino)-6-methoxy-4H-thieno[2,3-b]chromen-4-

one (4gca)

Yellow Solid (18 mg, 81%); mp 255-256 °C;'H NMR (400 MHz,
CDCls) 6 11.57 (s, 1H), 8.42 (s, 1H), 7.64 (d, J = 3.1 Hz, 1H), 7.51
(dd, J = 8.7, 5.4 Hz, 2H), 7.46 (d, J = 9.1 Hz, 1H), 7.36 — 7.31 (m,
2H), 7.28 (d, J=3.2 Hz, 1H), 7.20 (t, J = 8.7 Hz, 2H), 6.91 (d, J = 7.9
Hz, 2H), 3.86 (s, 3H); *C NMR (125 MHz, CDCls) § 172.04, 165.10,
162.67 (d, J = 247.9 Hz), 159.96, 157.98, 156.97, 151.09, 137.02, 133.66, 132.13 (d, J = 8.4 Hz), 132.08,
128.97 (d, J = 3.4 Hz), 123.98, 123.36, 120.34, 119.56, 118.85, 118.71, 117.31, 114.87 (d, J = 21.7 Hz),
106.09, 55.84; F NMR (471 MHz, CDCls) § -113.06; IR (KBr) vmax/cm™ 2960, 2925, 2853, 1650, 1612,
1473, 1276; HRMS (ESI) calcd for CasHi7FNO4S 446.0857 (M + H*); found 446.0852.

(E)-2-((4-methylbenzylidene)amino)-3-phenyl-4H-thieno[2,3-b]Jchromen-4-one (4abi)
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Yellow Solid (15 mg, 74%); mp 251-253 °C; *H NMR (600 MHz,
CDCls) 6 8.35 (s, 1H), 8.29 (d, J = 7.4 Hz, 1H), 7.70 — 7.64 (m, 1H),
7.60 (dd, J = 18.7, 7.1 Hz, 4H), 7.51 (d, J = 8.1 Hz, 1H), 7.49 — 7.44
(m, 2H), 7.44 — 7.38 (m, 2H), 7.20 (d, J = 7.1 Hz, 2H), 2.37 (s, 3H);
13C NMR (150 MHz, CDCl3) § 172.09, 165.35, 156.21, 155.87,
142.12, 139.48, 133.35, 133.25, 133.07, 133.01, 131.49, 129.53, 128.98, 127.61, 126.88, 125.04, 123.65,
121.09, 117.28, 21.65; IR (KBr) vmax/cm ™ 2956, 2925, 2853, 1662, 1605, 1473, 1267; HRMS (ESI) calcd
for CzsH1sNO-S 396.1053 (M + H*); found 396.1050.

(E)-6-chloro-2-((4-methoxybenzylidene)amino)-3-(p-tolyl)-4H-thieno[2,3-b]Jchromen-4-one (4ebj)

Me Yellow Solid (14 mg, 62%); mp 235-236 °C; *H NMR (400
MHz, CDCIs) 6 8.30 (s, 1H), 8.22 (d, J = 2.5 Hz, 1H), 7.69 (d,
J=8.7Hz, 2H), 7.60 (dd, J = 8.9, 2.6 Hz, 1H), 7.46 (d, J = 7.2
N Hz, 3H), 7.28 (s, 2H), 6.91 (d, J = 8.7 Hz, 2H), 3.84 (s, 3H), 2.45

) \\—©_°Me (s, 3H); BC NMR (125 MHz, CDCls) 6 170.80, 165.24, 162.43,
155.38, 154.43, 139.74, 137.37, 133.27, 131.32, 130.80, 130.15, 128.56, 127.73, 126.31, 124.69, 120.96,
118.93, 114.27,55.41, 21.48; IR (KBr) vmax/cm ™ 3069, 2954, 2924, 2852, 1676, 1603, 1462, 1257; HRMS
(ESI) calcd for C26H19CINO3S 460.0769 (M + H); found 460.0760.

(E)-6-chloro-2-((4-nitrobenzylidene)amino)-3-(p-tolyl)-4H-thieno[2,3-b]Jchromen-4-one (4ebk)

Me Yellow Solid (19 mg, 81%); mp 241-243 °C; *H NMR (400
MHz, CDCIs) 6 8.41 (s, 1H), 8.26 (d, J = 8.6 Hz, 2H), 8.23 (d, J
= 2.4 Hz, 1H), 7.88 (d, J = 8.6 Hz, 2H), 7.63 (dd, J = 8.8, 2.5 Hz,
N 1H), 7.49 (d, J = 8.9 Hz, 1H), 7.46 (d, J = 7.9 Hz, 2H), 7.30 (d,

o \\—©—N°2 J = 7.9 Hz, 2H), 2.47 (s, 3H); *C NMR (125 MHz, CDCl3) &
170.78, 166.43, 154.48, 152.30, 149.04, 141.01, 138.20, 136.67, 133.69, 131.26, 129.67, 129.35, 127.90,
126.42, 124.65, 124.07, 121.06, 119.00, 21.51; IR (KBr) vmax/cm™ 3092, 2957, 2924, 2855, 1660, 1605,
1520, 1455, 1344; HRMS (ESI) calcd for C2sH16CIN2O4S 475.0514 (M + H*); found 475.0513.

(E)-2-((5-bromo-2-hydroxybenzylidene)amino)-6-chloro-3-ethyl-4H-thieno[2,3-b]chromen-4-one
(4eee)
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0 Yellow Solid (12 mg, 54%): mp 212-213 °C: 'H NMR (600 MHz,

cl HO, CDCls) § 12.21 (s, 1H), 8.29 (s, 1H), 8.28 (d, J = 2.5 Hz, 1H), 7.63

o”~s N (dd, J = 8.9, 2.5 Hz, 1H), 7.50 (d, J = 2.3 Hz, 1H), 7.47 (d, J = 8.8

.. Hz, 1H), 7.45 (dd, = 8.8, 2.3 Hz, 1H), 6.93 (d, J = 8.8 Hz, 1H), 3.25

(9, J=7.5Hz, 2H), 1.30 (t, J = 7.5 Hz, 3H); *C NMR (150 MHz, CDCls) § 171.62, 165.91, 159.17, 155.27,

154.69, 138.01, 135.85, 134.63, 133.81, 133.68, 131.21, 126.22, 124.46, 121.44, 120.42, 119.21, 119.12,

111.14, 21.23, 14.77; IR (KBr) vma/cm 2957, 2925, 2854, 1646, 1605, 1460, 1297, 1278; HRMS (ESI)
calcd for CoH14BrCINO;S 461.9561 (M + H*); found 461.9547.
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4aab

4. Copies of 'H NMR, *C NMR and HRMS spectra of Compounds
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4aab

UJG-02-293-24-13C.5.fid — UJG-02-293-24-13C
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HRMS Spectrum of Compound 4aab
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4aac

UJG-02-299-24-1H.1.fid — UJG-02-299-24-1H
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13C NMR (125 MHz, CDClz) Spectrum of Compound 4aac

UJG-02-299-24-13C.3.fid — UJG-02-299-24-13C
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UJG-02-299-24-19F.5.fid — UJG-02-299-24-19F

F NMR (471 MHz, CDClIz) Spectrum of Compound 4aac
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HRMS Spectrum of Compound 4aac
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4aad

UJG-02-297-24-1H.1.fid — UJG-02-297-24-1H
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13C NMR (125 MHz, CDClIs) Spectrum of Compound 4aad
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4aae
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4aae

UJG-02-295-24-13C.3.fid — UJG-02-295-24-13C
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4aaf

UJG-4G-24-1H.1.fid — UJG-4F-24-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4aaf
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H NMR (400 MHz, CDClIs) Spectrum of Compound 4aag

UJG-02-301-24-1H.1.fid — UJG-02-301-24-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4aag

UJG-02-301-24-13C.1.fid — UJG-02-301-24-13C
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HRMS Spectrum of Compound 4aag
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'H NMR (600 MHz, CDCIs) Spectrum of Compound 4aah

UJG-03-03-24-1H.4.fid — 1H
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13C NMR (150 MHz, CDClIs) Spectrum of Compound 4aah
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HRMS Spectrum of Compound 4aah
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'H NMR (500 MHz, CDCIs) Spectrum of Compound 4aba

UJG-THCUNO-Y2-1H.2.fid — UJG-THCUNO-Y2-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4aba

UJG-THCOUNO(Y2)-13C.24.fid — UJG-THCOUNO(Y2)-13C
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HRMS Spectrum of Compound 4aba
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H NMR (400 MHz, CDCIs) Spectrum of Compound 4abb

UJG-02-303-24-1H.1.fid — UJG-02-303-24-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4abb

UJG-02-303-24-13C.1.fid — UJG-02-303-24-13C

1202~
€s' 1

€10dd s£'9L

Me

4abb

€10d0 6 ZE
€10dd s¢'LL

60°LTT
TELTT
€9'8T1
0z'1ZT
19°€2T
zesen
26°921
v5'82T
£5°82T
80°0€T
TT°0ET
v6'IET “F
€peeT
SbEET
b PET
98'9¢T
v0°'8ET

-10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

540



HRMS Spectrum of Compound 4abb
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4abc

UJG-TH-FSAL-MENS-1H.1.fid — UJG-TH-FSAL-MENS-1H
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13C NMR (125 MHz, CDClIs) Spectrum of Compound 4abc
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F NMR (471 MHz, CDClIz) Spectrum of Compound 4abc
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HRMS Spectrum of Compound 4abc
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UJG-03-4J-24-1H.1.fid — UJG-03-43-24-1H

'H NMR (400 MHz, CDCIs) Spectrum of Compound 4abe
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4abe
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4abf
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4abf
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UJG-02-SAL-2F-NS-TH-1H.1.fid — 1H

'H NMR (600 MHz, CDCIs) Spectrum of Compound 4ada
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13C NMR (150 MHz, CDCIs) Spectrum of Compound 4ada

UJG-02-SAL-2F-NS-TH-13C.3.fid — 13C
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F NMR (471 MHz, CDClz) Spectrum of Compound 4ada

UJG-02-SAL-2F-NS-TH-19F.3.fid — UJG-02-SAL-2F-NS-TH-19F
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HRMS Spectrum of Compound 4ada
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4baa

UJG-03-19-24-1H.1.fid — UJG-03-19-24-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4baa

UJG-03-19-24-13C.3.fid — UJG-03-19-24-13C
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HRMS Spectrum of Compound 4baa
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4bae

UJG-03-21-24-1H.1.fid — UJG-03-21-24-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4bae
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4bbe

UJG-METHBRCUNO-1H.1.fid — UJG-METHBRCUNO-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4bbe
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HSQC Spectrum of Compound 4bbe

UJG-METHBRCUNO-HSQC.8.ser — UJG-METHBRCUNO-HSQC
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4caa

UJG-03-15-24-1H.1.fid — UJG-03-15-24-1H
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13C NMR (125 MHz, CDClIs) Spectrum of Compound 4caa
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F NMR (471 MHz, CDClIs) Spectrum of Compound 4caa
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HRMS Spectrum of Compound 4caa
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UJG-02-287-24-1H.1.fid — UJG-02-287-24-1H
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13H NMR (125 MHz, CDCls) Spectrum of Compound 4daa
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UJG-02-287-24-19F.5.fid — UJG-02-287-24-19F

F NMR (471 MHz, CDClIz) Spectrum of Compound 4daa
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HRMS Spectrum of Compound 4daa
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H NMR (500 MHz, CDCIs) Spectrum of Compound 4dab

UJG-03-23-24-1H.3.fid — UJG-03-23-24-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4dab
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HRMS Spectrum of Compound 4dab
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'H NMR (500 MHz, CDCIs) Spectrum of Compound 4dae

UJG-02-291-24-1H.1.fid — UJG-02-291-24-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4dae
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UJG-02-291-24-19F.5.fid — UJG-02-291-24-19F

F NMR (471 MHz, CDCIs) Spectrum of Compound 4dae
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HRMS Spectrum of Compound 4dae
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4eaa

UJG-CITH-NS-SAL-1H.1.fid — UJG-CITH-NS-SAL-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4eaa

mh.oh/

4eaa

\VAV Ay &

S¢/LL

Ov'LTT
98°'8TT 1
v0'6TT |
€S°6TT 1
00°TCT A
om.vmﬁy
€927
98°/CT /W

/

15°821T
0Z'0€T W
1T 1€T %
0T'2ET =
€8'C€T

@ 8TEET

4 G9'€EET

¥ 69°€ET

€C/ET

8SHST —

60°8ST

0091/

| 2591

A

UJG-CLTH-NS
(e
~
o
N
i
/

UJG-CLTH-NS-SAL-13C.1.fid

-10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200

f1 (ppm)

S82



x10 6
2.2+

2.1

1.9 4
1.8
1.7
1.6 1
1.5
1.4 4
1.3 4
1.2 4

1.1 4

091
081
0.7
0.6
0.5-
0.4
0.3
0.2

0.1

HRMS Spectrum of Compound 4eaa

+ESI Scan (rt: 0.182 min) Frag=175.0V UJGCLTHNSSAL.d
w
(2]
=+
(=]
ol
(3]
=+
4eaa
w
w
=
(=]
™
(3]
=
S
~
<
o™
™
=
T T T T l ‘ ‘ T T T T T L | L T
4316 431.8 432 432.2 4324 432.6 432.8 433 433.2

Counts vs. Mass-to-Charge (m/z)

S83




'H NMR (400 MHz, CDCIs) Spectrum of Compound 4eae

UJG-CITH-BRSAL-NS-1H.1.fid — UJG-CITH-BRSAL-NS-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4eae
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HRMS Spectrum of Compound 4eae
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4fae

UJG-4S-24-1H.1.fid — UJG-4S-24-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4fae
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HRMS Spectrum of Compound 4fae
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4gaa
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13C NMR (150 MHz, CDCIs) Spectrum of Compound 4gaa
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HRMS Spectrum of Compound 4gaa
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4gac

UJG-OMETH-FSAL-NS-1H.1.fid — UJG-OMETH-FSAL-NS-1H
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13C NMR (125 MHz, CDClIz) Spectrum of Compound 4gac
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F NMR (471 MHz, CDClIz) Spectrum of Compound 4gac
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HRMS Spectrum of Compound 4gac
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4gca

UJG-OMETH-SAL-FNS-1H.1.fid — UJG-OMETH-SAL-FNS-1H
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13C NMR (125 MHz, CDClIs) Spectrum of Compound 4gca

AL-FNS

¥8°GS —

S/L°9L \

4gca

00°4L
S¢LL /

60°90T —
8/ bTT
S6'bTT
1€ 41T —
18117
58'81T ]
95611 1
Q PE0ZT A
7 9EETT ]
86°€CT
S6'82T
7 86'8CT %
[ 80'zeT ;
EX4N
Q9T"ZET
u_ 99°€€T
2 CO'LET
& 60°TST
@ £6°9ST
¢ 8651
% 96651 |
< 69°19T
£ 99°€97
L 07°G9T |
Q v0'TLT ;

n
o]

= T 1 N0

T S ——

-10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

S98



F NMR (471 MHz, CDClIs) Spectrum of Compound 4gca

UJG-OMETH-SAL-FNS-19F.1.fid — UJG-OMETH-SAL-FNS-19F
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HRMS Spectrum of Compound 4gca
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'H NMR (600 MHz, CDCIs) Spectrum of Compound 4abi
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13C NMR (150 MHz, CDCIs) Spectrum of Compound 4abi

UJG-TH-4MePh-NS-13C.3.fid — 13C
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4ebj
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4ebj
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HRMS Spectrum of Compound 4ebj
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'H NMR (400 MHz, CDCIs) Spectrum of Compound 4ebk

UJG-CLTH-MENS-NO2BENZAL-1H.1.fid — UJG-CLTH-MENS-NO2BENZAL-1H
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13C NMR (125 MHz, CDCIs) Spectrum of Compound 4ebk
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HRMS Spectrum of Compound 4ebk
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'H NMR (600 MHz, CDCIs) Spectrum of Compound 4eee
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13C NMR (150 MHz, CDCIs) Spectrum of Compound 4eee
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Detection of intermediates in HRMS

0.10 mmol of 4-hydroxythiocoumarin 1a and trans-p-nitrostyrene 2a and 0.05 mmol of 4-methyl-2-hydroxybenzaldehyde 3a was stirred in Ethanol
in a 10 mL round bottom flask at reflux temperature. After 5.5 h. the reaction mixture was subjected to ESI-MS mass experiment, and the
intermediates E, G, H and | were detected by HRMS values. The observed m/z values are as follows: intermediate E: 310.0530 (expected 310.0532);
intermediate G: 308.0369 (expected 308.0376); intermediate H or I: 294.0577 (expected 294.0583).
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HRMS Spectrum of intermediate E
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HRMS Spectrum of intermediate E
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HRMS Spectrum of intermediate H or |
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