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Experimental section

General information: All chemicals were reagent grade purchased from Sigma Aldrich,
Merck and Alfa Aesar used without purification. The reactions were monitored by thin layer
chromatography (TLC) on pre-coated Aluminium plate of silica gel G/UV-254 of 0.25 mm
thickness (Merck 60 F-254), spot were visualised under short UV light.NMR spectra were
recorded on a BrukerAvance-Il 400FT spectrometer at 400 MHz (1H) and 100(13C) IN DMSO
using TMS as an internal reference. Mass spectra were recorded on a Water UPLC-TQD mass
spectrometer.Melting points were determined by open glass capillary method and were
uncorrected.

4. General procedure for synthesis of 5-(2-amino-3-(benzo[d]thiazol-2-yl)-4H-chromen-4-
yl)-2-thioxoimidazolidin-4-one derivatives. To a stirred solution of ethanol were added a
mixture of thiohydantoin (1.0equiv) ,benzothiazole acetonitrile (1.2equiv) and
salicylaldehyde (1.0equiv) derivatives at room temperature with vigorous stirring for
appropriate time (scheme 2). The precipitate was filtered, washed with ethanol 5ml x2 .The
product were obtained uncontaminated by TLC and spectral techniques.

4a. 5-(2-amino-3-(benzo[d]thiazol-2-yl)-4H-chromen-4-yl)-2-thioxoimidazolidin-4-one:

Pale yellow solid, yield 95%; m.p.=248-249°C; 1H NMR (400 MHz, DMSO-ds):
d(ppm)=11.18(s,1H,NH), 10.37(s,1H,NH), 8.56(s,2H,NH>), 7.96( d, J=7.6Hz, 1H), 7.78(d,
J=8.0, Hz, 1H), 7.42-7.32(m,3H), 7.24-7.20(m, 1H),7.15-7.12(m,1H),7.07(d, J=8.4Hz, 1H),
4.40(d, J=3.2Hz, 1H), 4.17(d, J=2.8Hz, 1H); 13CNMR (DMSO-d6, 100 MHz)3(ppm)=
182.4, 174.0, 167.9, 157.5, 153.4, 149.4, 131.0, 129.0, 128.7, 126.1, 123.8, 122.5, 121.4,
119.7, 118.6, 115.7, 74.2, 63.8;HR-MS m/z: calcd for C19H14N402S2 [M+H]+:395.0631 ;
found:395.0634

4b. 5-(2-amino-3-(benzo[d]thiazol-2-yl)-8-methoxy-4H-chromen-4-yl)-2-
thioxoimidazolidin-4-one




Yellow solid, vyield 87%; m.p.=265-266°C; 1H NMR (400 MHz, DMSO-de):
8(ppm)=11.56(s, 1H,NH), 10.27(s,1H,NH), 8.57(s, 2H,NH),7.97(q, J=4.0,7.2Hz, 1H),
7.79(d, J=8.0Hz, 1H), 7.42-7.38(m, 1H), 7.24-7.20(m,1H), 7.08-7.03(m, 2H), 6.69(q, J=2.0,
4.8Hz, 1H),4.54(d, J=2Hz, 1H), 4.28(d, j=2.0Hz, 1H), 3.84(s,3H);13C NMR (DMSO-ds6,
100 MHz)3(ppm)=183.2, 175.0, 167.6, 157.2, 153.5, 147.0, 139.7, 131.0, 126.1, 124.0,
122.6, 121.5, 119.7, 119.7, 119.2, 111.8, 75.6, 65.9, 55.7, 48.6, 40.6.HR-MS m/z: calcd
forC20H16N403S2 [M+H]+:425.0737; found:425.0730.

4c. 5-(2-amino-3-(benzo[d]thiazol-2-yl)-8-ethoxy-4H-chromen-4-yl)-2-
thioxoimidazolidin-4-one

Pale yellow solid, yield 83%; m.p.=256-257°C; 1H NMR (400 MHz, DMSO-ds):
d(ppm)=11.55(s,1H,NH), 10.28(s,1H,NH), 8.52(s,2H, NH>), 7.97(d, J=7.6Hz, 1H), 7.79(d,
J=8.0Hz, 1H), 7.42-7.38(m,1H), 7.24-7.20(m, 1H), 7.05-7.00(m, 2H), 6.68(q, J=2.8,3.6Hz,
1H), 4.54(d, J=1.6Hz, 1H), 4.28(d, J=2.0Hz, 1H), 4.11(q, J=6.8,3.6Hz, 2H), 1.37(t,
J=6.8,6.8Hz, 3H);13C NMR (DMSO-d6, 100 MHz)d(ppm)=183.1, 175.0, 1167.6, 157.2,
153.5, 146.1, 140.0, 131.0, 126.1, 124.0, 122.6, 121.5, 119.7, 119.7, 119.2, 113.0, 75.7, 66.0,
64.2, 40.7, 14.7.HR-MS m/z: calcd for C21H18N403S2 [M+H]+:439.0893;found:439.0899.

4d. 5-(2-amino-3-(benzo[d]thiazol-2-yl)-4H-chromen-4-yl)-2-thioxothiazolidin-4-one

Yellow solid, yield 88%; m.p.=240-241°C; 1H NMR (400 MHz, DMSO-de):
d(ppm)=8.42(s,1H,NH), 7.98(d, J=7.6Hz, 1H), 7.77(d, J=8.0Hz, 1H), 7.41-737(m, 1H),
7.35-7.27(m, 1H), 7.24(t, J=0.8,7.2Hz, 1H), 7.21-7.17(m, 1H), 7.11-7.06(m, 2H), 4.81(d,
J=3.2Hz, 1H), 4.61(d, J=2.8Hz, 1H);13C NMR (DMSO-d6, 100 MHz)d(ppm)=211.8,
188.9, 167.8, 156.5, 153.3, 150.4, 131.0, 128.6, 126.0, 124.0, 122.6, 1215, 120.4, 119.8,
1154, 78.5, 66.2, 44.3.HR-MS m/z: calcd for C19H13N302S3 [M+H]+:412.0243;
found:412.0243.



4e. 5-(2-amino-3-(benzo[d]thiazol-2-yl)-8-methoxy-4H-chromen-4-yl)-2-
thioxothiazolidin-4-one

OMe

Yellow solid, vyield 85%; m.p.=253-254°C; 1H NMR (400 MHz, DMSO-de):
8(ppm)=13.17(s,1H,NH), 8.59(s,2H,NHy), 7.99(d, J=7.6Hz,1H), 7.80(d, J=8.0Hz, 1H), 7.43-
7.39(m,1H), 7.27-7.22(m, 1H), 7.13-7.06(m, 2H),6.73(q, J=1.6,5.6Hz, 1H),5.28(d, J=3.2Hz,
1H), 4.70(d, J=2.8Hz, 1H), 3.85(s, 3H); 13C NMR (DMSO-d6, 100 MHz)5(ppm)=176.9,
167.2, 156.7, 153.3, 147.0, 139.7, 131.5, 126.7, 124.4, 122.9, 121.6, 120.0, 119.9, 119.2,
112.1, 76.5, 63.0, 55.7, 48.6, 40.5. HR-MS m/z: calcdfor C20H15N303S3[M+H]+:442.0348
: found:442.0348.

4f. 5-(2-amino-3-(benzo[d]thiazol-2-yl)-6-bromo-4H-chromen-4-yl)-2-thioxothiazolidin-
4-one

Yellow solid, yield 70%; m.p.=272-273°C; 1H NMR (400 MHz, DMSO-de):
8(ppm)=8.43(s,2H,NH,), 7.98(d, J=7.6Hz, 1H), 7.78(d, J=7.6Hz,1H), 7.80-7.40(m, 1H),
7.38(d, J=1.2Hz, 1H), 7.30(d, J=2.4Hz, 1H), 7.25-7.21(m, 1H), 7.06(d, J=8.8Hz, 1H), 4.82(d,
J=3.2Hz, 1H), 4.58(d, J=2.8Hz, 1H); 13C NMR (DMSO-d6, 100 MHz)5(ppm)=211.8,
189.1, 167.5, 156.1, 153.2, 149.8, 131.3, 131.1, 131.0, 126.1, 122.9, 122.7, 121.5, 119.9,
117.7, 115.4, 78.0, 66.3,HR-MS m/z: calcd for C19H12BrN302S3

[M+H]+: 489.9348; found:489.9344.

49. 4-(2-amino-3-(benzo[d]thiazol-2-yl)-4H-chromen-4-yl)-3-methyl-1H-pyrazol-5-ol

N—NH



White solid, yield 93%; m.p.=245-246°C; 1H NMR (400 MHz, DMSO-de): 6(ppm)=10.47(s,
2H, NH,0OH), 8.37(s, 2H, NH»), 7.87(d, J=8.0Hz, 1H), 7.74(d, J=8.4Hz, 1H), 7.34(t, J=7.2,
7.6Hz,1H), 7.29(d, J=7.6Hz, 1H), 7.22-7.14(m, 2H), 7.07(q, J=7.2, 6.4Hz, 2H), 4.88(s, 1H),
2.04(s, 3H);13C NMR (DMSO-d6, 100 MHz)o(ppm)=169.2, 159.4, 155.5, 152.9, 147.9,
136.1,131.7,129.9, 127.4, 125.7, 125.4, 124.2, 122.3, 121.1, 119.6, 115.4, 105.3, 78.14, 31.0,
10.1HR-MS m/z: calcd for C20H16N402S

[M+H]+: 377.1067; found:377.10609.

4h. 4-(2-amino-3-(benzo[d]thiazol-2-yl)-8-methoxy-4H-chromen-4-yl)-3-methyl-1H-
pyrazol-5-ol

OMe

Pink solid, yield 83%; m.p.=263-264°C; 1H NMR (400 MHz, DMSO-ds): (ppm)=10.45(,
2H, NH,0H), 8.41(s, 2H, NHp), 7.86(d, J=8 Hz, 1H), 7.74(d, J=8Hz, 1H), 7.34(,
J=7.6,7.6Hz, 1H), 7.15(t, J=7.6,7.6Hz,1H), 7.00(t, J=8.0,7.6Hz, 1H), 6.87(q, J=8.4,5.2Hz,
2H), 4.86(s,1H), 3.83(s,3H), 2.03(s, 3H);13C NMR (DMSO-d6, 100 MHz)3(ppm)=169.2,
159.4, 155.5, 152.9, 146.7, 137.3, 136.1, 131.7, 126.1, 125.7, 123.8, 122.2, 121.1, 120.3,
119.6, 109.8, 1052, 78.0, 556, 31.0, 10.LHR-MS mizz  calcd
forC21H18N403S[M+H]+:407.1172; found:407.1181.

4i. 4-(2-amino-3-(benzo[d]thiazol-2-yl)-8-ethoxy-4H-chromen-4-yl)-3-methyl-1H-
pyrazol-5-ol

/ OH
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|
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Pink solid, yield 78%; m.p.=218-219°C; 1H NMR (400 MHz, DMSO-de): &(ppm)=10.44(s,
2H, NH,OH), 8.37(s,2H,NH>), 7.86(d, J=7.6Hz, 1H), 7.74(d, J=8.0Hz, 1H), 7.36-7.32(m,1H),
7.18-7.14(m,1H), 6.97(t, J=10.8,4.8Hz, 1H), 6.85(t, J=9.6,8.4Hz, 2H), 4.85(s,1H), 4.10(q,
J=7.2,6.8Hz,2H), 2.03(s,3H), 1.38(t, J=7.2,6.8Hz,3H);13C NMR (DMSO-d6, 100
MHz)d(ppm)=169.2, 159.4, 155.5, 152.9, 145.9, 137.6, 136.1, 131.7, 126.2, 125.7, 13.8,
122.2, 121.1, 120.3, 119.5, 111.0, 105.3, 78.0, 64.0, 31.1, 14.7, 10.1.HR-MS m/z: calcd for
C22H20N403S [M+H]+:421.1329 ; found:421.1334.

4j. 4-(2-amino-3-(benzo[d]thiazol-2-yl)-5-(hydroxymethyl)-8-methyl-4H-pyrano[2,3-
c]pyridin-4-yl)-3-methyl-1H-pyrazol-5-ol



Pale yellow solid, yield 91%; m.p.=260-261°C; 1H NMR (400 MHz, DMSO-ds):
3(ppm)=10.97(s, 1H,NH), 9.87(s, 1H, OH), 8.35(s, 2H, NH,), 8.16(s, 1H), 7.89(d, J=8.0, 1H),
7.74(d, J=8.0Hz,1H), 7.35(t, J=7.6,7.6Hz, 1H), 7.18(t, J=7.6,7.2Hz, 1H), 5.31(s, 1H, OH),
4.91(s, 1H), 4.70(d, J=14Hz, 1H), 4.39(d, J=14Hz, 1H), 2.53(s, 3H),2.15(s, 3H);13C NMR
(DMSO-d6, 100 MHz)5(ppm)=169.0, 159.3, 155.3, 152.9, 144.2, 143.5, 142.3, 136.7, 132.6,
131.5, 129.1, 125.8, 122.4, 121.1, 119.6, 130.0, 78.8, 58.0, 27.8, 18.7 , 10.2.HR-MS m/z:
calcd forC21H19N503S [M+H]+: 422.1281; found:422.1289.

7. General procedure for synthesis of 5-(2-amino-3-(thiophene-2-carbonyl)-4H-
chromen-4-yl)-2-thioxoimidazolidin-4-one derivatives. To a stirred solution of ethanol and
water (1:1) ratio were added a mixture of 2-thenoyl acetonitrile(3-oxo-3-(thiophen-2-
yl)propanenitrile) (1.2 equiv), thiohydantoin(1.0 equiv) and salicylaldehyde(1.0 equiv)
derivatives at ambient temperature with vigorous stirring for appropriate time (scheme 5).
The precipitate was filtered, washed with ethanol and water (1:1) ratio10x3. The product
were obtained, uncontaminated by TLC and spectral techniques.

7a. 5-(2-amino-3-(thiophene-2-carbonyl)-4H-chromen-4-yl)-2-thioxoimidazolidin-4-one

White solid, vyield 92%; m.p.=233-234°C; 1H NMR (400 MHz, DMSO-de):
d(ppm)=11.49(s,1H,NH), 10.21(s,1H,NH), 9.37(s,2H,NH2), 7.78(d, J=4.8Hz,1H), 7.72(d,
J=3.2Hz, 1H), 7.34-7.30(m,1H), 7.20(t, J=4.0,4.4Hz, 1H), 7.14-7.07(m, 3H), 4.90(d,
J=0.8Hz,1H); 13C NMR (DMSO-d6, 100 MHz)d(ppm)=183.1, 180.3, 174.8, 165.0, 150.2,
146.2, 130.4, 1290, 128.2, 128.0, 127.9, 124.4, 120.0, 115.6, 83.90, 68.33, 37.95, HR-MS
m/z: calcd for C17H13N3O3S, [M+H]+: 372.0471; found: 372.048.

7b. 5-(2-amino-8-methoxy-3-(thiophene-2-carbonyl)-4H-chromen-4-yl)-2-
thioxoimidazolidin-4-one



Yellow solid, yield 90%; m.p.=268-269°C; 1H NMR (400 MHz, DMSO-de):
d(ppm)=11.50(s,1H,NH), 10.21(s,1H,NH), 9.42(s,2H,NH>), 7.77(d, J=4.4Hz,1H), 7.70(d,
J=9.6Hz,1H), 7.20(t, J=4.4,4.0Hz,1H), 7.04(d, J=6.0Hz,2H), 6.65(d, J=5.6Hz,1H), 4.89(d,
J=7.2Hz, 1H), 4.32(d, J=8.0Hz, 1H), 3.83(s,3H); 13C NMR (DMSO-d6, 100
MHz)d(ppm)=183.1, 180.3, 174.8, 164.0, 146.8, 146.2, 139.4, 130.5, 128.0, 127.9, 124.3,
121.0, 119.4, 1119, 83.7, 68.3, 55.9, 37.8. : HR-MS m/z: calcd for C18H15N304S2
[M+H]+: 402.0577; found: 402.0584.

7¢. 5-(2-amino-8-ethoxy-3-(thiophene-2-carbonyl)-4H-chromen-4-yl)-2-
thioxoimidazolidin-4-one

Yellow solid, yield 80%; m.p=262-263°C; 1H NMR (400 MHz, DMSO-de):
d(ppm)=11.49(s,1IH,NH), 10.22(s,1H,NH), 9.41(s,2H,NH32), 7.77(d, J=4.8Hz, 1H), 7.71(d,
J=3.6Hz, 1H), 7.19(t, J=4.4,4.4Hz, 1H), 7.01(t, J=2.4,3.2Hz, 2H), 6.64(q, J=3.2,2.4Hz, 1H),
4.89(d, J=1.6Hz, 1H), 4.32(s, 1H), 4.10(q, J=7.2,6.8Hz, 2H), 1.35(t, J=6.8Hz, 3H); 13C
NMR (DMSO-d6, 100 MHz)8(ppm)=183.1, 180.2, 174.8, 164.8, 146.3, 146.0, 139.7, 130.5,
128.0, 127.9, 124.3, 121.0, 119.4, 113.3, 83.8, 68.4, 64.3, 37.9, 25.5, 14.6. HR-MS m/z:
calcdfor C19H17N304S2 [M+H]+: 416.0733; found: 416.0743.

7d. 5-(2-amino-5-(hydroxymethyl)-8-methyl-3-(thiophene-2-carbonyl)-4H-pyrano[2,3-
c]pyridin-4-yl)-2-thioxoimidazolidin-4-one




Pink solid, vyield 89%; m.p=259-260°C; 1H NMR (400 MHz, DMSO-ds):
d(ppm)=11.50(s,1H,NH), 9.86(s,1H,NH), 8.87(s,2H,NH>), 8.25(s,1H), 7.69(t,
J=4.4,0.8Hz,1H), 7.52(d, J=3.2Hz,1H), 7.06(q, J=4.0,0.8Hz, 1H), 5.46(d, J=4.8Hz,1H),
5.25(s, 1H), 4.66(d, J=4.8Hz, 1H), 4.61(d,J=4.0Hz, 1HO, 4.36(d, J=0.8Hz, 1H), 2.51(s,3H);
13C NMR (DMSO-d6, 100 MHz)d(ppm)=183.4, 181.9, 173.5, 164.8, 145.8, 145.7, 145.4,
143.9, 131.4, 129.9, 129.8, 128.4, 127.2, 79.6, 66.6, 58.6, 34.8, 18.6. HR-MS m/z: calcd for
C18H16N404S2 [M+H]+: 417.0686; found: 417.0695.

7e. 5-(2-amino-3-benzoyl-5-(hydroxymethyl)-8-methyl-4H-pyrano[2,3-c]pyridin-4-yl)-2-
thioxoimidazolidin-4-one

Pale yellow solid, yield 91%; m.p=238-239°C; 1H NMR (400 MHz, DMSO-ds):
8(ppm)=11.50(s,1H,NH), 9.76(s,|H,NH), 8.80(s, 2H,NH>), 8.23(s, 1H), 7.37-7.30(m, 5H),
5.38(t, J=4.8,4.4Hz, 1H), 4.72(d, J=2.8Hz, 1H), 4.52(d, J=36Hz, 2H), 4.29(s, 1H),2.52(s,
3H); 13C NMR (DMSO-d6, 100 MHz)8(ppm)= 191.9, 183.4, 173.4, 164.8, 146.0, 145.9,
143.7, 140.5, 131.2, 130.3, 129.6, 127.9, 127.8, 79.5, 66.5, 58.5, 35.5, 18.7. HR-MS m/z:
calcd for C20H18N404S [M+H]+: 411.1122; found: 411.11109.

7f. 5-(2-amino-3-benzoyl-8-methoxy-4H-chromen-4-yl)-2-thioxoimidazolidin-4-one

Yellow solid, vyield 83%; m.p=214-215°C; 1H NMR (400 MHz, DMSO-de):
d(ppm)=11.35(s,IH.NH), 9.95(s, 1H,NH), 9.13(s, 2H,NH), 7.45-7.42(m, 3H), 7.36(q,
J=3.6,3.6Hz,2H), 7.02(t, J=0.8,4.4Hz,2H), 6.54(t, J=4.4,4.8Hz, 1H),4.29(d, J=2.8Hz, 1H),
3.9(d, J=1.6Hz, 1H), 3.83(s,3H); 13C NMR (DMSO-d6, 100 MHz)é(ppm)=192.1, 183.0,
174.1, 164.1, 146.9, 141.5, 139.7, 129.0, 128.4, 126.2, 124.2, 121.4, 119.5, 111.8, 82.7, 68.4,
55.8, 38.4. HR-MS m/z: calcd for C20H17N304S [M+H]+: 396.1013; found: 396.1021.



79. 5-(2-amino-3-(thiophene-2-carbonyl)-4H-chromen-4-yl)-2-thioxothiazolidin-4-one

Yellow solid, yield 86%; m.p=208-209°C; 1H NMR (400 MHz, DMSO-ds):
8(ppm)=13.07(s, IH,NH), 9.28(s, 2H,NHy), 7.81(t, J=5.2, 4.4Hz, 2H), 7.38-7.35(m, 1H),
7.23-7.13(m, 4H)5.29(d, J=3.2Hz, 1H), 4.95(d, J=3.2Hz, 1H); 13C NMR (DMSO-d6, 100
MHz)3(ppm)=203.1, 180.9, 176.6, 164.1, 150.0, 145.5, 130.8, 129.4, 128.4, 128.2, 128.0,
124.7, 120.2, 115.8, 84.1, 65.1,38.0 HR-MS m/z: calcd for. C17H12N203S3 [M+H]+:
389.0083; found: 389.0090.

7h. 5-(2-amino-3-(thiophene-2-carbonyl)-4H-chromen-4-yl)thiazolidine-2,4-dione

White solid, yield 78%; m.p=223-224°C; 1H NMR (400 MHz, DMSO-de): d(ppm)=12.03(s,
1H, NH), 9.30(s, 2H, NH.), 7.83(q, J=3.2,8.8Hz, 2H), 7.40-7.36(m, 1H), 7.23-7.14(m,4H),
5.31(d, J=2.8Hz,1H), 4.82(d, J=2.8Hz,1H); 13C NMR (DMSO-d6, 100
MHz)6(ppm)=180.8, 174.4, 171.5, 164.2, 150.2, 145.7, 130.9, 129.4, 128.4, 128.3, 128.1,
124.7, 120.0, 115.8, 84.2, 62.1, 37.8. HR-MS m/z: calcd for C17H12N204S2 [M+H]+:
373.0311; found: 373.0322.

7i. 5-(2-amino-8-methoxy-3-(thiophene-2-carbonyl)-4H-chromen-4-yl)thiazolidine-2,4-
dione

Yellow solid, vyield 72%; m.p=249-250°C; 1H NMR (400 MHz, DMSO-de):
d(ppm)=12.02(s,1H, NH), 9.36(s,2H, NH2), 7.84-7.81(m, 2H), 7.22(q, J=4.0,5.2Hz, 1H),
7.13-7.06(m, 2H), 6.70(q, J=2.0, 5.2Hz, 1H), 5.30(d, J=3.2Hz, 1H), 4.82(d, J=3.2Hz, 1H);
13C NMR (DMSO-d6, 100 MHz)d(ppm)=180.8, 174.3, 171.5, 164.1, 146.9, 145.6, 139.3,



130.8, 128.3, 128.1, 124.6, 121.0, 119.4, 112.1, 84.1, 62.0, 55.7, 37.9. HR-MS m/z: calcd for
C18H14N205S2 [M+H]+: 403.0417; found: 403.0426.

7]. 5-(2-amino-8-ethoxy-3-(thiophene-2-carbonyl)-4H-chromen-4-yl)thiazolidine-2,4-
dione

Yellow solid, yield 70%; m.p=236-237°C; 1H NMR (400 MHz, DMSO-ds):
8(ppm)=12.02(s,1H,NH), 9.35(s,2H,NH>), 7.83(q, J=3.6,4.8Hz, 2H), 7.22(q, J=4.0,1.2Hz,
1H), 7.07(t, J=4.4,2.0Hz, 2H), 6.69(q, J=2.8,3.6Hz,1H), 5.29(d, J=2.8Hz, 1H), 4.82(d,
J=3.2Hz, 1H), 4.13(q, J=7.2,3.6Hz, 2H), (t, J=6.8,6.8Hz, 3H); 13C NMR (DMSO-d6, 100
MHz)6(ppm)=180.0, 174.4, 171.6, 164.1, 146.1, 145.7, 139.6, 130.9, 128.3, 128.1, 124.6,
121.1, 119.5, 113.3, 84.2, 64.3, 62.1, 37.9, 14.6. HR-MS m/z: calcd for C19H16N205S2
[M+H]+: 417.0573; found: 417.0555.

7k. 3-(2-amino-3-(thiophene-2-carbonyl)-4H-chromen-4-yl)indolin-2-one

Pale vyellow solid, yield 80%; m.p=256-257°C; 1H NMR (400 MHz, DMSO-ds):
d(ppm)=10.41(s,1H,NH), 9.45(s, 2H,NH>), 8.08(d, J=3.6Hz, 1H), 7.81(q, J=0.4,4.4Hz, 1H),
7.24(q, J=3.6,1.2Hz, 1H), 7.20(q, J=1.6,6.4Hz, 1H), 7.10-7.06(m,2H), 7.02-6.97(m,2H), 6.82-
6.77(m,2H), 6.52(d, J=8.0Hz, 1H), 5.14(d, J=3.2Hz,1H), 3.67(d, J=3.2Hz, 1H); 13C NMR
(DMSO-d6, 100 MHz)d(ppm)=180.6, 176.9, 164.6, 148.9, 146.9, 142.8, 131.0, 128.4, 128.4,
127.9, 126.5, 124.1, 123.8, 121.5, 121.0, 115.1, 109.0, 85.1, 62.0, 54, 37.0, 25.5. HR-MS
m/z: calcd for C22H16N203S [M+H]+: 389.0954; found: 388.0935.

71. 3-(2-amino-8-ethoxy-3-(thiophene-2-carbonyl)-4H-chromen-4-yl)indolin-2-one




Yellow solid, vyield 74%; m.p=271-272°C; 1H NMR (400 MHz, DMSO-ds):
d(ppm)=10.40(s,1H, NH),9.51(s,2H,NH>),8.07(d, J=3.2Hz, 1H), 7.81(q, J=0.8,4.4Hz, 1H),
7.23(q, J=4.0,1.2Hz, 1H), 7.06(d, J=7.6Hz, 1H), 7.00(t, J=7.6,7.6Hz, 1H), 6.90(t,
J=8.0,7.6Hz, 1H), 6.81-6.75(m,3H), 6.55(d, J=8.0Hz, 1H), 5.13(d, J=6.8Hz, 1H), 3.93(q,
J=6.8,10.4Hz, 2H), 3.66(d, J=28Hz, 1H), 1.20(t, J=6.8,68Hz, 3H); 13C NMR (DMSO-d6,
100 MHz)d(ppm)=180.6, 176.8, 164.5, 146.9, 145.5, 142.8, 138.7, 131.0, 128.4, 128.3,
127.9, 126.5, 124.0, 123.8, 122.7, 121.0, 119.6, 113.1, 109.0, 85.0, 64.3, 54.1, 37.0, 14.5.
HR-MS m/z: calcd for C24H20N204S [M+H]+: 433.1217; found: 433.1225.

7m. (2-amino-4-(5-hydroxy-3-methyl-1H-pyrazol-4-yl)-5-(hydroxymethyl)-8-methyl-4H-
pyrano[2,3-c]pyridin-3-yl)(thiophen-2-yl)methanone

Pink solid, vyield 84%; m.p=235-236°C; 1H NMR (400 MHz, DMSO-ds):
8(ppm)=10.92(s,1H,0H), 9.46(s, 1H,NH), 8.90(s, 2H,NH>), 8.11(s,1H), 7.71(d, J=4.8Hz,
1H), 7.59(d, J=3.6Hz, 1H), 7.12(t, J=4.4, 4.0Hz, 1H), 5.54(s,1H), 5.29(s, 1H), 4.48(q,
J=5.2,8.0Hz, 1H), 4.30(d, J=11.6Hz, 1H), 1.52(s,3H); 13C NMR (DMSO-d6, 100
MHz)o(ppm)=183.5, 163.2, 144.9, 144.3, 144.2, 142.6, 132.2, 131.1, 129.0, 127.8, 127.2,
104.6, 86.4, 58.1, 56.0, 25.9, 18.5,18.5, 8.7. HR-MS m/z: calcd for C19H18N404S [M+H]+:
399.1122; found: 399.1132.



L

© EMPTUNOAHMINEANE MOV OVEIYE O °

N AV TATNO DV PN PNONMNHADIOOI ™ ™ =3

'io-U\OGPI’*!'ﬂﬂn’\ﬂNNr‘—‘—QOOQR—(ﬁ o

R T o o S o o R o~
CURIent Tata Parametels
LT IAL-TRI-3CR
TX:0 3
IRACND :
FIos Reguiaition ureetacs
Sate 20242218
Tisw 12.4%
INITRN lg&’.
AAEDS 5 mm 2CL 13C-1
LG lﬂ‘
™ €5526

S oo e

NI

b 133
394387 ses
0 NH b 353
N u €000 e
oz ™
| = HINE
23 3.00000008 aec

S ™0 3

I E
o X
bs 13,43 o
(0] NH2 221 -3.05 a3
=S $20.3233710 3
:5 - FEoskaalg parasatecs
i 45031393847 sex
¥ ™
T °
i3 2.2z
cx :
x
) Al |l L) L} L Ll ¥ L) L Ll L) L)
12 11 10 F s 7 € % 3 2 1 0 pe=
£ = «‘{ =)
& L) B Bl et
> o) 1 B Y 1 B ot
G 2

- - - - LB
B dints S B ki e Bty e Bt & 2FRIRARAR

eTH MO ONY ~N - aen .
S8 aR3RINSNNEAAS * 225883283 [y —

SE-TRM-XR
TXmS 3
PRACNC .
T3 = Asquisisics Massnatess

182.57

Saze_ 2016328

T 13.18

b3 e » T
PANE 8 mm oor S3e%
PULFRIG s

T2 §
SOTVENT £

=2 =14

o3 P

P 24030443 Ms
risses SMETHE M
A3 1301018 e
B BN

b d W0 weet
it €.057 waat
= 393.3 X
b=+ : WINT Mz
a1 2.83355058 see
sgiza SNSRI mec
08 3

SuNI o

na e

n 5313 waes
”: 3.0 @
s 120, €330290 e

o 22

cPoRns: walzald
oo i
Pt 32,33 wac
7 e @
7y i a
2 330 D
i §20.208333 e
Il - Po2zasn ATAMNTarE
r'H TR

sF 1306320381 WRe
o | 44

558 8

= 30 W
= 8

*® .48

1 I L] T L L] I L] Ll L] L]
200 180 160 140 120 100 80 €0 40 20 0 mx
\ J

Fig 5: 'H, BC spectrum of 5-(2-amino-3-(benzo[d]thiazol-2-yl)-4H-chromen-4-yl)-2-
thioxoimidazolidin-4-one 4a



ne
VEENAANPNNNMNOITNPADNNO TN OYINONTVAeHYN
ﬂﬂl‘ﬂ.ﬁ\?oﬂﬂN°°¢."N°°-‘D"'\°O.Q‘az’.’m
S T N S A AN
Sl T ol o o o o o o ol I R I R
Cuirent Teta Farametars
ERE BRI~ TRI-JCR <CHE
XM 3
s 3
FIo» Rquiaition lremetezs
Sams_ 20143328
ine 332
INETAM gt
FREED  § ma 2CL 1381
TR 3%
™ €5826
oo EC
S xE 6
o8
HN % 1333.608 K2
rimaxse 135433 X2
AL 3.98:4327 sec
NH 3 e
(9] % €305 waes
N 3 §.00 waa
' Tz 2924
o1 1.00000000 sec
S ™
—— CEROSEL 2L
»a
¥ 1343 s
O NH 22 =3.05 &3
2 e 4003234710 Mz
O F2 - fxockailig parasevard
2 22 2%
I S00.12998M7 ¥z
¥ ix
158 e
=3 2.30 Rz
=i e
l B
) ' ¥ L) L\l L) |l ¥ L) ) L) ' )
12 12 20 E s 7 H s - 3 2 2 0 re=
(ad L fad o~
ol o0 oo
> B 5 B O ot | il
% 3
' '
S 2% AFSRERSTAANEE Commingma
&% NnaradewLns e $ 52239228588
o we CMrANYe NSO~ AR e T o
A% 483228888434 R BRISS52338% Curvan: fata Fasaswters
X0 z -
\\ | ‘ :

157 K
L.et

Fig 6: H, *C spectrum of 5-(2-amino-3-(benzo[d]thiazol-2-yl)-8-methoxy-4H-chromen-4-
yl)-2-thioxoimidazolidin-4-one 4b



Lol Bl ol ol ol ol ol ol ol ol il ol ol il B R L L R L R R R R

S g

" o- ugu-\nn lu-n\n-
e

BREg2IRYISARARNARBEGITTGCCIARRAINIGIRENCY
-

N
Time o s
DrsTM
I T 330 Wis
rrimse e
S = ts23e
servese 2388
HN = it

—iu =,  mmaa
o N,@ 2 LEs

B :r:m:,c; N

O NHz Ef‘ .‘ u :-
P S .:l.’_:'
15 32 . A S8 B 9 € B & & 2 3. o ow
)
e ESRRINE
ol al Lt}
. J
s N
O M ANMADLTBONMHIMANS
ne e "."!'1'.'.".'."."‘.".".'!’. T SZRAIRENAR N
e Bl XRAIRANAR
PP R EE R £ g3sss8ss88 3 G i i
EAE-PTORAL - BTN~ T
\\\\\\\V/ R
Pt i
e s
k:::x 3= 30 3 ‘;:
- =
= FE
S ::I Iﬁil.iﬂ‘ll
2 B!

roazs =% | | =
HN—{/ 2 gy )

NH : aec
@ N{/‘Q I, ma

S NI :‘.
I et
% s u asae
(0] NH> = 102 4238300 Sote

200 180 160 140 120 100 80 &0 40 20 0 pm

Fig 7: *H, 13C spectrum of 5-(2-amino-3-(benzo[d]thiazol-2-yl)-8-ethoxy-4H-chromen-4-yl)-
2-thioxoimidazolidin-4-one 4c



FI - quisitie Nreeters
wmm

Tate ]
Tise L

I 33
FRRED  §Foam WO AR-1X
ITERC Sg.

© i3
goneT Zem0

% it

- :
xR 1113 @S B
rissxs 0.12548) Hp
A JIRENT Gec
b 2

= R0 e
< €07 s
k23 6.7 x
o2 0200002 sec
™0

cemmemme CEANNE £

ma

)

1
1635 was
~3.00 &3
e 40031470
T2« Wosesalng puamtas
2 s

2 33748
ir 499.1299243 Xz
e ™
e s
s .39 Hx
z: 8
x 1.08
__UM || l IL| i n
L] T Ll L) T Ll r T 1) )
3 5 7 € 5 & 3 2 : 0 ppe
Ll alol» e |t
oo oo~
cEELLaag éa
\. J
' ™
- M oNewonomwnson s
- & ®hmesvosvoneae PP RPN
d ® FemeHMsvwaRean 2 . »ananwane
b -1 28843y

Carrant fata Mrametess
XRE SL-BLT-§

22338838
T-SXDi-RR
\V% B3 :
T2 = Asguisisiza ;:;::-u

lazae 3z

¥T

»w: =2
= 420,3206328 s
F2 - Pedzassi AradeTare
F H . 1378

ir 100, EL30L45 M.
wow | ¢
55 °

3 5T e
=3

» 3.4

T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 o ==

Fig 8: 1H, 3C spectrum of 5-(2-amino-3-(benzo[d]thiazol-2-yl)-4H-chromen-4-yl)-2-
thioxothiazolidin-4-one 4d



TNV NVNT e RRAREN W - o
FOCOVHNAC TN O NO e M- - e
TAICFEeNANNNOOOT &V - w
o o S o o S S S S R R ” ~ P T
Dt IRAMECLAST -INEN
Xm0 3
Mace0 3
Tl - Agquiaition leraeters
Sate_ 20183838
Time 4.3
XETRAK 3
FREED  §F o= W0 3R-IR
ITERC 2
= €133¢
wone =
b L]
b=
= 1223 65 Me
rizsxsz C.13548) Hr
AQ 1 FNENT e
Lo a8
e .00 s
= 00 s
= .o x
2 1.00000000 aes
=2 :
CRRNE 2
ma ix
o 14 38 wes
) =-3.00
L2 40030478 W=
~ T3 = Srocesaisg peasacwtess
22 27¢8
mw 400.1293038 dxz
ww ™
223 e
i3 5.3% Mx
Z o
= 1 o8
L L Ll Al L L Ll Ll ) Ll !
10 3 8 7 3 s 4 3 2 1 0 pp=
v L} =l °' el
\. Wy,
s N
2 3 m38333353333%% g epmsazeasds
-
PR - St ot i b 3 A e B o Bt e SR s NOm L]
! “ Femdadenaddaan : .:.:..:.‘“."f. a1
b E EEEERRERRRER R £ RIS R2833R Cusvent fata Rrasstess
= DL-MECIALT-SNTW-RE
e 3
RN ZZa NN
T3 = Acquiaisiss Maesmatoes
Sats_ Ee M)
Tise 14.43
SRETADM l;&!
PRIBRD S o B3O 231N
PULPRIC s
3TTNT
=3
o2
o
rioacs
AL
RS
o™
it
i
seees
®e
o
133
125
s
CPOMRZ2
w3
BORRI
il
7
2
w3
i - Peocasal Pazasetars
' e
ir SI0.6530108) M.
L [+
in :
b AL R
o -
b b 1
r T T T T T T T T T T T T
200 180 160 140 120 100 80 &0 40 2c o ==
\. /

Fig 9: 1H, 3C spectrum of 5-(2-amino-3-(benzo[d]thiazol-2-yl)-8-methoxy-4H-chromen-4-
yl)-2-thioxothiazolidin-4-one 4e



O ANV ONT P HIONLORVOOENMONN® cow
NMAC AL ET VDN NOROOODNVNNNNT VL NNRS oo e
AT PR AT T TNAANNNNNNOCOOSIDOD e e
Rl S Sl S S S S S S S S S S DR CRICocs Dark: IEARITALS
eI IRAINIALD - DNTW- X
P :
MW 3
FI- Rogquaition lraetars
Tane PO 0 Y
Time 1338
INETRIM Srect
FARES  F o WO BEeX
ITLERC tg:
= 18
[{=2esr e samo
xz i
= 3 2
) 2223 685 N2
Filpxz 125481 He
AS 3BT e
B 1]
o LR
= fit s
k23 .3 x
2 20002 sec
=2 :
CRRSE o1
ma ix
¥ 14035 was
Ll ~3.00 43
2 0= 400,340 &=
T2« Wmotesaing parsasetess
£ 24 278
i €00,3299044 e
L=l ™
(321 ®
pA 0.20 Hz
ot e
b
T T T T T T T T T T T
0 9 3 7 4 2 1 0 pp=
B e e - >[3
oo | o] o ot [t ot o | of-
\. J
s \
a 2 NwonweNwTgOrwOoNN
q o FemamMAReNNSarS e e
b z 2843232848 AAA £ 8 S33333% Casrant Zata Rsiseters
VAT EAL-BASALI - NI¥-RR
xmee 3
PRANT
T2 = Asquisisics Pussmacters
late sl
i
oo 22
n 5.33 wes
”: 3.0 @
e 100.622020 W
- 2
CrIRZ
wa
PCR2
3
7
a2
mw= 2.2
Tl - Frolaselig pasasatars
' = PN
ir L00.8520130 M
o =
in :
3
=2
» i
T T T T T T T T T T T T
200 180 160 140 120 100 80 &0 40 2c o ==
\. v,

Fig 10: H, 3C spectrum of 5-(2-amino-3-(benzo[d]thiazol-2-yl)-6-bromo-4H-chromen-4-
yl)-2-thioxothiazolidin-4-one 4f



©
CYooONYr~OOoOMNYOCONNYITVOON OO
PCOVINMOLMNOVNHONDVOIFTOONWN®O O I
sMRArFMMMANNNHAAdAH000® 1o
HorrNSNNNNNNNNNNNNNNNNY NN
Current Data Parameters
NAME SRL-SALI-SNEW-PY-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20180810
Time 11.01

© INSTRUM spect
~ <« PROBHD 5 mm BBO BB-1H
- ‘l; PULPROG zg30
c; ! TD 65536
— © — SOLVENT DMSO

NH NS 16
| OH DS 2
7 SWH 8223.685 Hz
N FIDRES 0.125483 Hz
aAQ 3.9846387 sec
| RG 161
DW 60.800 usec]
S DE 6.00 used]
TE 292.0
D1 1.00000000 sec
TDO 1
(0] NH, c f
NUC1 1H
Pl 14.35 usec]
PL1 -1.00
SFO1 400.1324710 MHz
T T T
12 11 10 ppm g';’ - Processing pargx_r’xetg:ers
SF 400.1299962 MHz
™ (o WDW EM
SSB 0
© = 1B 0.30 Hz
— — GB 0
BC 1.00
AJU%;
T T \ \ \ \ \ T T T T T T
14 13 6 5 4 3 2 1 0 ppm
j f fﬁr/ ke 2 f-.
~lololo|o|H|H =} o
I — [y}
-
nu:nn:..n-bue:nun o =
~ QO NMENTS N NOE ™ " -

- Ao drdeda Babedor oy = ﬁar\mn 8 2
.OV\NFOﬁOFV\V\.NﬂOU‘V\ - ° .
SA%9=23ANAHNANAAAS 8 sassanss o

0~ “NH,
L] L] L] L] T T T T T
180 140 120 100 80 &0 40 20 0 =
%

Fig 11. H, 13C spectrum of 4-(2-amino-3-(benzo[d]thiazol-2-yl)-4H-chromen-4-yl)-3-

methyl-1H-pyrazol-5-ol 4¢g




w
whe nesaown U\ ' . F “ R
-
SRR PR : 38 3%
- Lol ol ol ol o ool ol ol ol o o M N N
Currmor Zata Tareaowte s
AS SRLMEC-BALL ~RNEe- Pyl
WM = :
oo i
Fi = Asgussition Farasetess
Zate POt
Timm un.a
1y STPm apeast
T oaes 2 e RO M- la
unce 332
) 1285
soumer o
5 i
s
e 8223 182 &z
riceas 2038402 &
8 5 7848387 sec
o 144
4 80 220 csec
- .00 usec
o ” ..
Y QU000 e
—— AT R L —
w2el
” 430 e
rne I =
arcs 400.5324% s
I v PO SesAiAR PATANetars
= 2%es
3 4223200020 s
“w e
28 ?
= LR
- e
” w
— l_u L»\_J.m
L} L) I ' L} L} 1 Ll L} L) L i 1
11 10 9 8 7 € 5 4 3 1 e
o
® A e el o / \
\ /

EE?:@??;?‘.;‘.%’:‘.‘.; g  gazRuAdss 9
CEERFEEEEEEREEE o gsERRAREE 1 o
WA | WY | B

ez S am 200 l”‘-l
= e

S ':-=.. : -zl IS s

Ll
180 160 140 120 100 80 &0 4C 20 0 vm

Fig 12: 'H, 3C spectrum of 4-(2-amino-3-(benzo[d]thiazol-2-yl)-8-methoxy-4H-chromen-4-
yl)-3-methyl-1H-pyrazol-5-0l 4h



:U\lﬂo'fr"w@“09°ﬂ°l‘ﬂﬂ."’l“f“°~"°mu‘\ﬁﬂ‘
ST VORI PTNN AT VLT AT VTN NOIATTQOOAMNO® ™
o".'.".'".'f'?""‘"""""f’f"f’f'f"f'.'.9'."."f"'f9"!'ff°.f’f’f
B T S N S ol - o
Current Teta Parametars
\\NW% W%’ RS FAL-ETORALT ~FERN- 7Y
X0 )
CED 3
- l-:quuz.se. hxnuu
Sate_
Tise (M
INETAM & 3
SRCEED 5 we E80 B-1K
ITLING ]
) §5838
T e
5 3
N-NH B 133 @5 5
// OH o
N
| S
07 "NH, 5
e §92.333717 e
r:- o
N~ B
i 420.1399944 dxx
= >
rH
]
=
*®
) IS —
L\l L} ) U U ¥ L} i . L) Al 1 L)
12 11 10 3 8 ? « 5 - 3 2 1 °
2 2ele s 8| |3 n
ot | ot ot [t |t e - e o =
. 4
s ~
ReLRaSARRERRERASR IoNEg
covaNNreHeBmMaNHSaRY g 8 . -'\.“7'! := IE'.‘J
=483 Sﬂﬂﬂﬁﬁﬁﬁlﬁﬁﬂﬂs 3 S333333%7 =2 Curran: Zata Farasezers
BN B-TIRISETen
N7 | N || = ’
£ s e
- ot
PAAE . § mm 330 BBoik
BTLIRIC 0
sune: 2
cPIERc) walzaid
ne 1%
L] L] L] L] L ] L] L} ) ]
180 160 140 120 100 80 &0 40 20 0 v
. J

Fig 13: 'H, 3C spectrum of 4-(2-amino-3-(benzo[d]thiazol-2-yl)-8-ethoxy-4H-chromen-4-
yl)-3-methyl-1H-pyrazol-5-ol 4i



0
~ N NNOOVVOVEOHNTMOVOWIND O VOL
o D NOOOMMREINMOOWA-HN®OH®D® © ™Mo
I ® MHOAOENMMMANAHMONOT®M M N0
- O WO O NN
Current Data Parameters
SRL-PYR-PY-SNEW
EXPNO 1
PROCNO 1
10 F2 - Acquisition Parameters
S 0 59 Date_ 20180823
\ ™ P Time 11.04
=) . . INSTRUM spect
- ) ® © PROBHD 5 mm BBO BB-1H
PULPROG zg30
D 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 used]
DE 6.00 used]
TE 296.5 K
D1 1.00000000 sec
TDO 1
[¢ £1
NUC1 1H
T T T T 1»11 1:;.33 useq
PL: -1.
11 10 9 ppm SFO1 400.1324710 MHz
F2 - Processing parameters
@ 3 2 ST 32768
~ > i SF 400.1299961 MHz
o o — WDW EM
SSB [
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
er jmf Fﬁjgm bruﬁﬁ rmjé\rc}foj rjrj
~ © oo (oo o oo ®||ov
o o [ O | | | o |t | |
4 N

125.85
122.42
121.18
119.64
Te—— 103,07

N

129.12

39.9M
39.73

e 58 . 02

40.15

— 78.82

VN

T
180 160 140 120 100 80 €0 40 20 b} [== 2

Fig 14: *H, 3C spectrum of 4-(2-amino-3-(benzo[d]thiazol-2-yl)-5-(hydroxymethyl)-8-
methyl-4H-pyrano[2,3-c]pyridin-4-yl)-3-methyl-1H-pyrazol-5-ol 4j



o ™
O ASPOILILOMNMENNHOONMMOAVINAITN O
¥ NCOFENALTONOOHOOINOOOOITO O
a O-mt\l\l\l\mmmmN)NNv-iHHHoommmm 0
Lo R RNl ol ol ol ol ol ol e N ol ol B R o S
Current Data Parameters
NAME SRL-SALI-THY-TA
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
S Date_ 20180904
Time
INSTRUM spect
HN PROBHD 5 mm BBO BB-1H
PULPROG 2g30
65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
aAQ 3.9846387 sec
RG 161
DW 60.800 usec]
DE 6.00 usec]
TE 294.7
D1 1.00000000 sec
TDO 1
Pl 14.35 usec]
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1299960 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB [
M rC 1.00
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
o o o | O o| o
— — — — [ | = |-
T -HM [=] OVOITMOHMMO A
Hmoo o ANNTONOOITOL [=3 ™ NILON-HOOL
o M HOD~IMA®O
mows 1 OWVWOO®WMON IO . .
oo~ O NLTONNNNNN- ) © OO0 OO I~
HeHA o A A A A A A A © © LOMOMOMNOM Current Data Parameters
NAME SRL-SALI-THY-TA
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180904
Time 9.43
S INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 322
DW 20.800 used
DE 6.00 usedq|
TE 295.1 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1
-1.00 dB
100.6228298 MHz
CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 used
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6128113 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Fig 15: H, 3C spectrum of 5-(2-amino-3-(thiophene-2-carbonyl)-4H-chromen-4-yl)-2-

thioxoimidazolidin-4-one 7a
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Fig 16: H, 3C spectrum of 5-(2-amino-8-methoxy-3-(thiophene-2-carbonyl)-4H-chromen-4-
yl)-2-thioxoimidazolidin-4-one 7b
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Fig 17: tH, 3C spectrum of 5-(2-amino-8-ethoxy-3-(thiophene-2-carbonyl)-4H-chromen-4-
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Fig 18: H, 3C spectrum of 5-(2-amino-5-(hydroxymethyl)-8-methyl-3-(thiophene-2-
carbonyl)-4H-pyrano[2,3-c]pyridin-4-yl)-2-thioxoimidazolidin-4-one 7d
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Fig 19: *H, 3C spectrum of 5-(2-amino-3-benzoyl-5-(hydroxymethyl)-8-methyl-4H-
pyrano[2,3-c]pyridin-4-yl)-2-thioxoimidazolidin-4-one 7e
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Fig 20: H, 3C spectrum of 5-(2-amino-3-benzoyl-8-methoxy-4H-chromen-4-yl)-2-
thioxoimidazolidin-4-one 7f
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Fig 22: 'H, 13C spectrum of 5-(2-amino-3-(thiophene-2-carbonyl)-4H-chromen-4-

yl)thiazolidine-2,4-dione 7h
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Fig 23: 'H, 3C spectrum of 5-(2-amino-8-methoxy-3-(thiophene-2-carbonyl)-4H-chromen-4-

yl)thiazolidine-2,4-dione 7i
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Fig 24: *H, 3C spectrum of 5-(2-amino-8-ethoxy-3-(thiophene-2-carbonyl)-4H-chromen-4-

yl)thiazolidine-2,4-dione 7j
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Fig 25: H, 13C spectrum of 3-(2-amino-3-(thiophene-2-carbonyl)-4H-chromen-4-yl)indolin-
2-one 7k
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Current Data Parameters
NAME SRL-ETOSALI-OXI-TA
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20180905
Time 10.57
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 161

DW 60.800 usec]
DE 6.00 usec]
TE 295.2 K
D1 1.00000000 sec
TDO 1

CHANNEL £l =

1H
14.35 usec]
-1.00 dB
400.1324710 MHz

F2 - Processing parameters

SI 32768

SF 400.1299963 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB o

PC 1.00

0 ppm
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NAME SRL-ETOSALI-OXI-TA
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20180905
Time 11.13
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2gpg30
TD 65536
SOLVENT DMSO
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 50.
DW 20.800 usedq|
DE 6.00 used|
TE 295.3 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CHANNEL f1
NUC1 13cC
Pl 9.95 used]
PL1 -1.00 dB
SFO1 100.6228298 MHz
CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 useq|
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6128112 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm

Fig 26: *H, *C spectrum of 3-(2-amino-8-ethoxy-3-(thiophene-2-carbonyl)-4H-chromen-4-

yl)indolin-2-one 71
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Current Data Parameters
NAME SRL-PYR-Py-TA
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20180907
Time 15.19
@ INSTRUM spect
PN S 5 PROBHD 5 mm BBO BB-1H
. <+ o PULPROG zg30
o . TD 65536
— o ® SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
20 3.9846387 sec
RG 203
DW 60.800 usec]
DE 6.00 used]
TE 294.1 K
D1 1.00000000 sec
TDO 1
Pl 14.35 usec]
PL1 -1.00 dB
T T T SFo1 400.1324710 MHz
11 10 Ppm
F2 - Processing parameters
ST 32768
™ < o SF 400.1299933 MHz
@ © ~ WDW EM
; ; : SsB 0
° ol N 1B 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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NAME SRL-PYR-Py-TA
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20180909
Time 18.50
INSTRUM spect
H PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 362
DW 20.800 used
DE 6.00 used
TE 294.6 K
D1 1.00000000 sec
di1 0.03000000 sec
DELTA 0.89999998 sec
TDO 1
== CHANNEL f1 ==
NUCl 13C
P1 9.95 used
PL1 -1.00 dB
SFO1 100.6228298 MHz
CHANNEL £f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 used
PL12 14.95 dB
PL13 120.00 dB
-1.00 dB
SFO2 400.1316005 MHz
- Processing parameters
1 32768
100.6128084 MHz
EM
0
1.00 Hz
0
1.40
[ T T T T T T T T T T
| 180 160 140 120 100 80 60 40 20 0 ppm

Fig 27: H, 3C spectrum of (2-amino-4-(5-hydroxy-3-methyl-1H-pyrazol-4-yl)-5-
(hydroxymethyl)-8-methyl-4H-pyrano[2,3-c]pyridin-3-yl)(thiophen-2-yl)methanone 7m



10.408|
9.943
8.077
8.068
7.817
7.806
7.805
7.768
7.764
7.755
7.250
7.245
7.240
7.237
7.228
7.224
7.070
7.051
7.027
7.008
6.989
6.952
6.940
6.932
6.912
6.814
6.795
6.783
6.780
6.764
6.708
6.560
6.541
5.149
5.141
3.788
3.675
3.663
3.361
2.504
2.500
2.495

Current Data Parameters
NAME SRL-MEOSALI-OXI-TA
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20180905
Time 10.32
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2g30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec

Pl 14.35 usec]
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1299963 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
)
T T T
3 2 1 Ppm
oY MO MOVH
WONWVWOOUILSAHOINDOMNMNMIETHOOAIFOMIDOINDOD < < ™M o
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NAME SRL-MEOSALI-OXI-TA
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters

Date_ 20180905
Time 10.37
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 362
DW 20.800 used
DE 6.00 useq|
TE 295.5 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 ==
13C
9.95 usedq|
-1.00 dB

100.6228298 MHz

== CHANNEL f2 ==

CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 used
PL12 14.95 dB
PL13 120.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6165364 MHz
WDW EM

5SB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Fig 27: *H, 3C spectrum of 3-(2-amino-8-methoxy-3-(thiphene-2-carbonyl)-4H-chromen-4-
yl)indolin-2-one 7n



