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One-pot synthesis of new derivatives of pyran using /N-halosulfonamides

RaminGhorbani-Vaghei *, Zahra Salimi, SeyedehMina Malaekehpoor, Samira Noori andFatemehEslami
Department of Organic Chemistry, Faculty of Chemistry, Bu-Ali Sina University, 65174, Hamedan, Iran
* Corresponding author. Tel/fax: +98 811 8380709; e-mail address: rgvaghei@yahoo.com

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) (Vpacm): 3450, 3053, 2956, 1724, 1650; 'H-
NMR [400 MHz, DMSO-dq]: oy (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);3C-NMR [100 MHz, DMSO-d¢]: dc(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 C,sH,oCINsOs: C, 59.94; H, 3.35; N,
13.08requires C, 60.29; H, 3.89; N, 13.52%.
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Resuit Table (ESTD - ZSH

/ZSH

15_10_2013_10_15_2013 9_41_56 PM_064 - INT7 - 1)

B
5500505510515

[min]

Reten. Time

Responss

Weight
[mg]

Weight
[%]

Peak
Type

Element
Name

Carbon Responss
Ratio

2 0.960

994.775

0.330

13.08

Refer

Nitrogen

0.115

1.587

8636.120

1.513

59.94

Refer

Carbon

1.000

4 4.767

1916.468

0.085

3.35

Refer

Hydrogen

0.222

Total

2.525

76.37




9-(2-Chloroquinolin-3-yl)-9H-2,4,5,7-tetramethyl-diurasilopyran(Table 2, entry 2)ZSI

Opalescentpowder85 %;mp 265-267 °C; IR (KBr) (Viax.cm):3406, 3063, 2955, 1676, 1646; 'H-
NMR [400 MHz, DMSO-d¢]: oy (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, tJ=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-dg¢]: dc(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
CxHsCINsOs: C, 56.43; H, 3.59; N, 14.78requires C, 56.48; H, 3.88; N, 14.97 %.
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Resuit Table (ESTD - Z8! 185_10_2013_10_15_2013 B_01_8&&E PM_059 - INT7 - 1)

Retan. Time Responss Waight Weight Feak Element Carbon Respanse
[min] [mg] [24] Type Mame Ratio

1877 .622 ¢ : 4.78 : Refar : al : 0.127

Refer 1:::

9-(4-Methoxyphenyl)-9H-2,4,5,7-tetramethyl-diurasilopyran(Table 2, entry 3)ZSM

Whitepowder 85%;mp246-248 °C; IR (KBr) (Vmax,cm™) 3451, 2964, 1715, 1674; 'H-NMR [400
MHz, DMSO-dg]: 8y (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); 3C-NMR [100 MHz,
DMSO-dg]: dc(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 C,0H,oN;O¢:C, 51.91; H,
4.09; N, 12.44 requires C, 53.25; H, 4.89; N, 13.59%
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ZSM

386 388 300 IO IT- ZO6 IS A00 A0 A0 A0

Reten. Time
[min]

Response

Weight
Img]

Weight
[%]

Peak
Type

Element
Name

Carbon Response
Ratio

0.863

1955.349

0.747

12.44

Refer

Nitrogen

0.115

‘ 1420

16958.957

3.116

51.91

Refer

Carbon

1.000

5.460

5685.897

0.246

4.09

Refer

Hydrogen

0.335

Total

6.002

658.44




9-(2-Chlorophenyl)-9H-2,4,5,7-tetramethyl-diurasilopyran(Table 2, entry 4)ZSK

Whitepowder 91 %;mp199-201 °C; IR (KBr) (Vmax,cm™) 3415, 3069, 2959, 1766, 1702, 1693,
1667; 'H-NMR [400 MHz, DMSO-d¢]: 8y (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);*C-NMR [100 MHz, DMSO-dg]: dc(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 C9H;7CIN4Os: C, 52.97; H, 3.54; N, 12.70requires C, 53.75; H, 4.11; N,
13.44%.
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Result Table (ESTD - ZSK 15_10_2013_10_15_2013 10_01_57 PM_065 - INT7 - 1)

Reten. Time
[min]
2 0.967

Response

1913.097

Weight
[mg]
0.714

Weight
[%]
12.70

Peak
Type
Refer

Element
Name

Nitrogen

Carbon Regponse
Ratio

0.119

“ 1437

16117.545

2.9786

52.97

Refer

Carbon

1.000

4 5.387

4811.606

0.198

3.54

Refer

Hydrogen

0.299

Total

5619

69.21
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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) (Vimax.cm™) 3446, 3099, 2957, 1765, 1708, 1670;
'H-NMR [400 MHz, DMSO-dg]: 8y (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);'3C-NMR [100
MHz, DMSO-dg]: dc(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 C,9H;sCI,N4Os: 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(SH,9H)-dione (Table 2, entry 6)
ZSA

Whitepowder 61 %; mp266-268 °C; IR (KBr) (Vinax,cm™)2955, 1721, 1655; 'H-NMR [400 MHz,
DMSO-dq¢]: oy (ppm) 1.80-1.89 (2H, m, CH,),1.91-1.98 (2H, m, CH,), 2.21-2.34 (4H, m, 2CH,),
2.55-2.70 (4H, m, 2CH,), 4.56 (1H, s, CH), 7.00-7.04 (2H, t, J= 8.8, ArH), 7.19- 7.22 (2H, q,
ArH); BC-NMR [100 MHz, DMSO-d¢]: dc(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 forC,oH;7FOs:
C, 72.75; H, 5.30; requires C, 73.06; H, 5.49%.

PerkinElmer Spectrum Version 10.01.00
Monday, February 10, 2014 11:58 PM
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Result Table (ESTD-ZSA 15_10_2013_10_15_2013 8_21_55 PM_060 - INT7 - 1)

Reten. Time
[min]

Responsa

Weight
[mg]

Weight
[%]

Peak
Type

Element
Name

Carbon Response
Ratio

1.383

20805.393

3.923

72.75

Refer

Carbon

1.000

5.727

6438.046

0.286

5.30

Refer

Hydrogen

0.308

Total

5.302

78.08

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

White powder 66 %;mp199-201 °C; IR (KBr) (Viacm') 3434, 2969, 2935, 2835, 1670, 1654;
'H-NMR [400 MHz, DMSO-dg]: 8y (ppm) 1.82-1.87 (2H, m, CH,),1.92-1.98 (2H, m, CH,),
1.98-2.35 (4H, m, 2CH,),2.56-2.70(4H, m, 2CH,), 3.69 (3H, s, OCH;),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);'3C-NMR [100
MHz, DMSO-dg]: dc(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 Cy)H,004: C, 74.01; H, 6.07;requires C,
74.06; H, 6.21%.
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o 3220

[min]

Reten. Time

Responss

Weight
[mg]

Weight
[%]

Peak
Type

Element
Name

Carbon Response
Ratio

1.380

22783.507

4.492

74.01

Refer

Carbon

1.000

3 6.167

7983.604

0.369

6.07

Refer

Hydrogen

0.350

Total

6.070

80.08
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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) (Vma.cm™) 3415, 3058, 2946, 2895, 1676,
1656; 'H-NMR [400 MHz, DMSO-dg]: 8y (ppm) 1.79 (2H, broad, CH,),1.92 (2H, broad, CH,),
2.24(4H, m, 2CH,),2.64-2.65 (4H, m, 2CH,), 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);3C-NMR [100 MHz, DMSO-d¢]: dc(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
C,1H9oNO;: C, 74.94; H, 5.49; N, 3.83 requires C, 75.66; H, 5.74; N, 4.20 %.

PerkinElmer Spectrum Version 10.01.00
Monday, February 10, 2014 11:55 PM
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104
1004 -fkflw,,,w\,—\
| il g
L
90 3057.57em -\/r | tn' /\‘
289 48cm-1 \ FEM ML |
801 2945.70cm-1 l | [U {
| 1345.8
|
70 ! 30.94cm1
| 1426 69Grf}-1 95
e 1455.44c 1
3415.07cm-1 1619}42cm-1 1334 f17cm-1
o\o £o 3380.76cm-1 = | |gg‘n1 fn-
|
50 \
|
i 1134 .89cm-1
40
1676 o}zcmrv 1359.67cm-1

30 1658.¢6cm-1 SOV A ot

20+ TR PR R e e ——— v —

4000 3500 3000 2500 2000 1500 1000 500400

cm-1
INDOL Sample 5171 By Moradi Date Monday, February 10 2014

25



9L~
G2 —
T —
005 —
Wz
9697

ZSEE ——

2y —

ove9
Em.uV
Z00°L
£STL
f_.m.._.w
2667,
045°L

6L 0L —

|

Er=

£0°
Z0°

B

o

S
00

&

Ob69 —
69—
0L —

EST L=
Mrl—

[A R
0gL—

6.9
cf

71

7.2

7.3
2

7.4

T

z

7.7

ppm

.

7.0
=]
i

S

WL —

GZ6) ——

wzZ—

008z —

Wz -
wIT—"

1.6 ppm

T
2.0 1.8

-

P~
=
-

T
2.4

RE

2.6

T
2.8

m’)
=
]

B

26



DEVDZ ——
0LETE —
9069 ——

196'9€ —

oLELEL
(1 74111
005"

GRE
£96°0Z1
vizvEL
LoL'azZk
LZo9el —

orea6l —

ppmM

180 160 140 120 100 80 60 40 20

200

27



Abund

ance

Scan 254 (1.943 min) &4012009.D

8000000 333
TOO0000
S000000
5000000
S4000000
3000000
277
2000000
1000000
o IS8 054234495 4?8_r_|52-4 552578
R ot
50 100 150 200 250 300 350 00 450 500 550 &S00
my ==
Abundance
Scan 254 (1.843 min) §4012009.0
8000000 o
FOOo000 316
S000000
5000000
AD00000
Z000000
=FT
2000000
55 117 249
1000000 178 19Z0m g2 © 204
140 <204
152165 oag e
ol | Y S
(=1a] 80 100 120 140 180 180 200 220 240 2680 280 300 320
Y =—=
Result Table (ESTD -ZSB 15_10_2013_10_15_2013 8 41_56 PM_061 - INT7 - 1)
Reten. Time Responss Weight Weight Peak Element Carbon Responsse
[min] [mg] [%a] Type Name Ratio
1 0.983 715.351 0.193 3.83 Refer Nitrogen 0.036
‘ 1407 19890.708 3.766 74.94 Refer Carbon 1.000
3 5.703 6251.560 0.276 5.49 Refer Hydrogen 0.313
Total 5.025 84.26
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9-(5-Methylthiophen-2-yl)-3,4,6,7-tetrahydro-2H-pyran-1,8(5SH,9H)-dione(Table 2, entry
925G

Pale Yellowpowder 73 %;mp232-233 °C; IR (KBr) (Vpax.cm™) 3313, 2957, 2936, 2892, 2818,
1671, 1618; 'TH-NMR [400 MHz, DMSO-d¢]: 6y (ppm) 1.85-1.93 (2H, m, CH,),1.95-2.01 (2H,
m, CH,), 2.29 (3H, s, CH3), 2.32-2.35(4H, m, 2CH,),2.55- 2.68(4H, m, 2CH,), 4.79 (1H, s, CH),
6.47-6.50 (2H, q, ArH);'3C-NMR [100 MHz, DMSO-dg]: 6c(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 C,gH305S: 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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Result Table (ESTD-ZSG 15_10_2013_10_15_2013 7_41_55 PM_058 - INT7 - 1)

Reten. Time Response Weight Weight Peak Element Carbon Response
[min] [mg] [%6] Type Name Ratio
‘ 1.407 19517.931 3678 68.44 Refer Carbon 1.000
3 5783 6848.211 0.308 5.73 Refer Hydrogen 0.351
4 12.010 1211.316 0.480 9.11 Refer Sulphur 0.062
Total 5375 8328
9-p-Tolyl-3,4,6,7-tetrahydro-2H-pyran-1,8(SH,9H)-dione(Table 2, entry 10)ZSF

White powder 79 %; mp259-261 °C; IR (KBr) (Vpa,cm!) 3032, 2954, 2893, 1656, 1617; 'H-
NMR [400 MHz, DMSO-dg]: oy (ppm) 1.78-1.88 (2H, m, CH,),1.92-1.97 (2H, m, CH,), 2.20
(3H, s, CH3), 2.22-2.33 (4H, m, 2CH,),2.56-2.69 (4H, m, 2CH,),4.54 (1H, s, CH), 6.99-7.01 (2H,
d, J= 8,Ph), 7.05-7.07 (2H, d, J= 8,ArH);'3C-NMR [100 MHz, DMSO-dq¢]: dc(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
Cy0H20035: C, 77.99; H, 6.63 requires C, 77.90; H, 6.54%.
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Result Table (ESTD - ZSF 15_10_2013 _10_15 2013 9_21_56 PM_063 - INT7 - 1)

Reten. Time Responss Weight Weight Peak Element Carbon Responsa
[min] [mg] [%] Type Name Ratio
| 1.373 24501.405 4.785 77.99 Refer Carbon 1.000
3 6.310 8698.792 0.407 6.63 Refer Hydrogen 0.358
Total 6.135 84.62

35



9-(4-Nitrophenyl)-3,4,6,7-tetrahydro-2H-pyran-1,8(SH,9H)-dione (Table 2, entry 11)ZSE

White powder 75 %; mp252-254 °C; IR (KBr) (Via,cm™) 3071, 2949, 2874, 1660, 1617; 'H-
NMR [400 MHz, DMSO-d]: 8y (ppm) 1.86-1.91 (2H, m, CH,),1.93-1.99 (2H, m, CH,), 2.22-
236 (4H, m, 2CH,),2.58-2.71 (4H, m, 2CH,), 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);3C-NMR [100 MHz, DMSO-dq]: 5c(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 C,oH7NOs: C, 67.18; H,
4.91; N, 3.85; requires C, 67.25; H, 5.05; N, 4.13%.
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Reten. Time Response Weight Weight Peak Element Carbon Response
[min] [mg] [%] Type Name Ratio
1 0.980 788.368 0.224 3.85 Refer Nitrogen 0.038
‘ 1,430 20550.279 3.817 67.18 Refer Carbon 1.000
4 5723 6442.217 0.288 4.91 Refer Hydrogen 0.313
Total 5.831 75.93
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IR spectra of recycle sulfonamide

LEFTT
Date

102

10ty . -, . /

%T
:
J

i1 |
50 ! |
33T Sdom |

3158 95om-1

35+ . . .
4000 3500 3000 2500 2000 1500 1000 500400
cm-1

A+B  Sample TT10 By Morndi Dane Mordyy, Jaly OF 2004




