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One-pot synthesis of new derivatives of pyran using N-halosulfonamides
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9-(2-Chlorobenzo[h]quinoline)-9H-2,4,5,7-tetramethyl-diurasilopyran(Table 2, entry 
1)ZSH

White powder 88 %; mp 273-275°C; IR (KBr) (vmax,cm-1): 3450, 3053, 2956, 1724, 1650; 1H-
NMR [400 MHz, DMSO-d6]: δH (ppm) 2.44 (3H, s, OMe),3.14 (3H, s, OMe), 3.27 (3H, s, OMe), 
3.47 (3H, s, OMe), 5.45 (1H, s, CH),7.80-7.90 (5H, m, ArH), 8.46(1H, s, ArH),8.99-9.01 (1H, q, 
ArH);13C-NMR [100 MHz, DMSO-d6]: δC(ppm) 28.2, 28.2, 29.3, 30.3, 52.8, 85.6, 89.2, 124.4, 
125.2, 125.6, 127.2, 128.2, 128.7, 129.2, 129.5, 129.9, 134.2, 141.5, 145.6, 148.4, 150.6, 151.4, 
158.5, 163.2, 163.4, 165.8; MS (m/z): 517 (M+); found for C26H20ClN5O5: C, 59.94; H, 3.35; N, 
13.08requires C, 60.29; H, 3.89; N, 13.52%.
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9-(2-Chloroquinolin-3-yl)-9H-2,4,5,7-tetramethyl-diurasilopyran(Table 2, entry 2)ZSI

Opalescentpowder85 %;mp 265-267 °C; IR (KBr) (vmax,cm-1):3406, 3063, 2955, 1676, 1646; 1H-
NMR [400 MHz, DMSO-d6]: δH (ppm) 2.44 (3H, s, OMe),2.89(3H, s, OMe), 3.11 (3H, s, OMe), 
3.13 (3H, s, OMe), 3.21 (3H, s, OMe), 3.25 (3H, s, OMe), 3.45 (3H, s, OMe), 3.49 (3H, s, OMe), 
5.11 (1H, s, CH), 5.39 (1H, s, CH), 7.58- 7.61 (1H, t,J=7.2, ArH), 7.67- 7.71 (1H, t, J= 7.6, 
ArH), 7.78- 7.81 (1H, t, J= 7.6, ArH), 7.84-7.86 (1H, d, J= 7.6,ArH), 7.88-7.92 (1H, t, J= 7.2, 
ArH), 7.96- 7.98 (1H, d, J= 8.4, ArH), 8.01- 8.04 (2H, t, J= 7.6, ArH), 8.32 (1H, s, ArH), 8.43 
(1H, s, ArH);13C-NMR [100 MHz, DMSO-d6]: δC(ppm) 28.2, 28.2, 29.3, 29.6, 30.3, 35. 1, 52.8, 
55.6, 85.6, 86.1, 89.2, 126.3, 127.0, 127.1, 127.7, 128.0, 128.3, 128.5, 128.7, 131.5, 132.3, 139.2, 
141.9, 147.0, 149.2, 150.6, 151.4, 158.5, 161.5, 163.1, 165.7; MS (m/z):467 (M+);found for 
C22H18ClN5O5: C, 56.43; H, 3.59; N, 14.78requires C, 56.48; H, 3.88; N, 14.97 %.
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9-(4-Methoxyphenyl)-9H-2,4,5,7-tetramethyl-diurasilopyran(Table 2, entry 3)ZSM

Whitepowder 85%;mp246-248 °C; IR (KBr) (vmax,cm-1) 3451, 2964, 1715, 1674; 1H-NMR [400 
MHz, DMSO-d6]: δH (ppm) 2.46 (3H, s, OMe),3.11 (3H, s, OMe), 3.21 (3H, s, OMe), 3.39 (3H, 
s, OMe), 3.73(3H, s, OMe), 5.05 (1H, s, CH), 6.82-7.07 (4H, s, ArH); 13C-NMR [100 MHz, 
DMSO-d6]: δC(ppm) 28.1,28.2, 29.4, 30.1, 55.6, 56.0, 86.0, 90.6, 113.8, 126.7, 130.3, 150.571, 
151.3, 158.6, 159.8, 162.6, 163.6, 166.0; MS (m/z):412 (M+); found for C20H20N4O6:C, 51.91; H, 
4.09; N, 12.44 requires C, 53.25; H, 4.89; N, 13.59%
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9-(2-Chlorophenyl)-9H-2,4,5,7-tetramethyl-diurasilopyran(Table 2, entry 4)ZSK

Whitepowder 91 %;mp199-201 °C; IR (KBr) (vmax,cm-1) 3415, 3069, 2959, 1766, 1702, 1693, 
1667; 1H-NMR [400 MHz, DMSO-d6]: δH (ppm)2.51 (3H, s, OMe),3.11 (3H, s, OMe), 3.20 (3H, 
s, OMe), 3.40 (3H, s, OMe), 5.26 (1H, s, CH), 7.23-7.37 (3H, m, ArH),7.46- 7.48(1H, d, 
J=8,ArH);13C-NMR [100 MHz, DMSO-d6]: δC(ppm) 28.1, 28.2, 29.2, 30.2, 52.8, 85.5, 89.3, 
127.7, 129.4, 130.9, 131.9, 131.9, 133.3, 150.5, 151.3, 158.4, 163.0, 163.3, 165.9; MS (m/z):415 
(M+-1); found for C19H17ClN4O5: C, 52.97; H, 3.54; N, 12.70requires C, 53.75; H, 4.11; N, 
13.44%.
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9-(2,4-Dichlorophenyl)-9H-2,4,5,7-tetramethyl-diurasilopyran(Table 2, entry 5)ZSJ

Whitepowder 82 %;mp258-259 °C; IR (KBr) (vmax,cm-1) 3446, 3099, 2957, 1765, 1708, 1670; 
1H-NMR [400 MHz, DMSO-d6]: δH (ppm) 2.59 (3H, s, OMe),3.11 (6H, s, 2 OMe), 3.40 (3H, s, 
OMe), 5.23 (1H, s, CH), 7.29-7.40 (2H, m, ArH),7.68-7.68(1H, d,J= 2,ArH);13C-NMR [100 
MHz, DMSO-d6]: δC(ppm) 28.1, 28.2, 28.3, 28.4, 28.9, 29.2, 30.2, 52.2, 85.4, 89.1, 122.5, 127.1, 
128.0, 128.7, 128.9, 128.9, 131.3, 132.1, 133.2, 133.3, 134.1, 134.3, 134.6, 135.9, 149.8, 150.5, 
151.3, 158.4, 163.1, 163.2, 165.7, 166.3; MS (m/z):449 (M+-1); found for C19H16Cl2N4O5: C, 
48.82; H, 2.93; N, 12.22 requires C, 50.57; H, 3.57; N, 12.42 %.
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9-(4-Fluorophenyl)-3,4,6,7-tetrahydro-2H-xanthene-1,8(5H,9H)-dione (Table 2, entry 6) 
ZSA

Whitepowder 61 %; mp266-268 °C; IR (KBr) (vmax,cm-1)2955, 1721, 1655; 1H-NMR [400 MHz, 
DMSO-d6]: δH (ppm) 1.80-1.89 (2H, m, CH2),1.91-1.98 (2H, m, CH2), 2.21-2.34 (4H, m, 2CH2), 
2.55-2.70 (4H, m, 2CH2), 4.56 (1H, s, CH), 7.00-7.04 (2H, t, J= 8.8, ArH), 7.19- 7.22 (2H, q, 
ArH); 13C-NMR [100 MHz, DMSO-d6]: δC(ppm) 20.3, 26.8, 30.7, 36.8, 114.9, 115.1, 115.7, 
130.2, 130.3, 141.1, 141.1, 159.8, 162.2, 165.3, 196.8; MS (m/z): 312 (M+); found forC19H17FO3: 
C, 72.75; H, 5.30; requires C, 73.06; H, 5.49%.



19

O

OO

F



20

O

OO

F



21

9-(3-Methoxyphenyl)-3,4,6,7-tetrahydro-2H-pyran-1,8(5H,9H)-dione(Table 2, entry 7)ZSC

White powder 66 %;mp199-201 °C; IR (KBr) (vmax,cm-1) 3434, 2969, 2935, 2835, 1670, 1654; 
1H-NMR [400 MHz, DMSO-d6]: δH (ppm) 1.82-1.87 (2H, m, CH2),1.92-1.98 (2H, m, CH2), 
1.98-2.35 (4H, m, 2CH2),2.56-2.70(4H, m, 2CH2), 3.69 (3H, s, OCH3),4.56 (1H, s, CH), 6.68-
6.71 (2H, q, ArH), 6.73-6.75 (1H, d,J= 8,ArH), 7.10-7.14 (1H, t, J= 10, ArH);13C-NMR [100 
MHz, DMSO-d6]: δC(ppm) 20.3, 26.8, 31.1, 36.8, 55.2, 111.3, 114.8, 115.8, 120.5, 129.4, 146.4, 
159.3, 165.3, 196.7; MS (m/z):324 (M+); found for C20H20O4: C, 74.01; H, 6.07;requires C, 
74.06; H, 6.21%.
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9-(1H-Indol-3-yl)-3,4,6,7-tetrahydro-2H-pyran-1,8(5H,9H)-dione(Table 2, entry 8)ZSB

Opalescentpowder 63 %;mp268-269°C; IR (KBr) (vmax,cm-1) 3415, 3058, 2946, 2895, 1676, 
1656; 1H-NMR [400 MHz, DMSO-d6]: δH (ppm) 1.79 (2H, broad, CH2),1.92 (2H, broad, CH2), 
2.24(4H, m, 2CH2),2.64-2.65 (4H, m, 2CH2), 4.87 (1H, s, CH), 6.94-6.95 (1H,t, J= 7.2,ArH), 
7.00 (2H, m, ArH), 7.25-7.27 (1H, d, J= 8,ArH),7.55-7.57 (1H, d, J= 8,ArH), 10.79 (1H, s, 
NH);13C-NMR [100 MHz, DMSO-d6]: δC(ppm) 20.4, 22.3, 26.9, 36.9, 111.8, 116.2, 118.5, 
118.7, 119.3, 120.9, 124.2, 126.1, 136.6, 164.7, 196.8; MS (m/z):333 (M+); found for 
C21H19NO3: C, 74.94; H, 5.49; N, 3.83 requires C, 75.66; H, 5.74; N, 4.20 %.
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9-(5-Methylthiophen-2-yl)-3,4,6,7-tetrahydro-2H-pyran-1,8(5H,9H)-dione(Table 2, entry 
9)ZSG

Pale Yellowpowder 73 %;mp232-233 °C; IR (KBr) (vmax,cm-1) 3313, 2957, 2936, 2892, 2818, 
1671, 1618; 1H-NMR [400 MHz, DMSO-d6]: δH (ppm) 1.85-1.93 (2H, m, CH2),1.95-2.01 (2H, 
m, CH2), 2.29 (3H, s, CH3), 2.32-2.35(4H, m, 2CH2),2.55- 2.68(4H, m, 2CH2), 4.79 (1H, s, CH), 
6.47-6.50 (2H, q, ArH);13C-NMR [100 MHz, DMSO-d6]: δC(ppm) 15.3, 20.3, 25.8, 26.8, 36.8, 
115.5, 124.3, 125.1, 137.7, 146.1, 165.5, 196.6; MS (m/z):314 (M+); found for C18H18O3S: C, 
68.44; H, 5.73; S, 9.11; requires C, 68.76; H, 5.77; O, 15.27; S, 10.20%.
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9-p-Tolyl-3,4,6,7-tetrahydro-2H-pyran-1,8(5H,9H)-dione(Table 2, entry 10)ZSF

White powder 79 %; mp259-261 °C; IR (KBr) (vmax,cm-1) 3032, 2954, 2893, 1656, 1617; 1H-
NMR [400 MHz, DMSO-d6]: δH (ppm) 1.78-1.88 (2H, m, CH2),1.92-1.97 (2H, m, CH2), 2.20 
(3H, s, CH3), 2.22-2.33 (4H, m, 2CH2),2.56-2.69 (4H, m, 2CH2),4.54 (1H, s, CH), 6.99-7.01 (2H, 
d, J= 8,Ph), 7.05-7.07 (2H, d, J= 8,ArH);13C-NMR [100 MHz, DMSO-d6]: δC(ppm) 20.3, 21.0, 
26.8, 30.8, 36.8, 116.1, 128.3, 128.9, 135.6, 142.1, 165.1, 196.7; MS (m/z):308 (M+); found for 
C20H20O3: C, 77.99; H, 6.63 requires C, 77.90; H, 6.54%.
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9-(4-Nitrophenyl)-3,4,6,7-tetrahydro-2H-pyran-1,8(5H,9H)-dione (Table 2, entry 11)ZSE

White powder 75 %; mp252-254 °C; IR (KBr) (vmax,cm-1) 3071, 2949, 2874, 1660, 1617; 1H-
NMR [400 MHz, DMSO-d6]: δH (ppm) 1.86-1.91 (2H, m, CH2),1.93-1.99 (2H, m, CH2), 2.22-
2.36 (4H, m, 2CH2),2.58-2.71 (4H, m, 2CH2), 4.66 (1H, s, CH), 7.47-7.49 (2H, d, J=8.4,ArH), 
8.07-8.09 (2H, d, J= 8.4,ArH);13C-NMR [100 MHz, DMSO-d6]: δC(ppm) 20.2, 26.9, 32.0, 36.7, 
114.8, 123.6, 129.9, 146.3, 152.4, 165.8; MS (m/z):339 (M+); found for C19H17NO5: C, 67.18; H, 
4.91; N, 3.85; requires C, 67.25; H, 5.05; N, 4.13%.
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IR spectra of recycle sulfonamide


