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Table 2. Spectral data and elemental analysis of compounds 2-5
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	Compd.
	R
	1H NMR
 (DMSO-d6, δ ppm, J/Hz)
	13C NMR
(DMSO-d6, δ ppm)
	Molecular formula

(Mr)
	Analysis (calcd./found) (%)
C       H        N

	2
	
[image: image107.emf]N

N

N
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12

13
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	10.89 (s, 1H, 1), 9.41 (s, 1H, 8), 8.24 (d, J = 9.12, 2H, arom.), 7.76-7.73 (m, 1H, arom.), 7.60-7.57 (m, 3H, arom.), 6.83-6.81 (m, 2H, arom.)
	154.61 (9), 146.99 (2), 145.50 (15), 131.47 (10), 129.94 (13), 128.40 (5), 125.62 (12), 123.19 (4, 6), 119.18 (14), 115.18 (3, 7), 113.69 (11)
	C13H10N4O2

(254.24)
	–

	3a
	
[image: image108.emf]11
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	8.88 (s, 1H, 1), 7.86 (s, 1H, 8), 7.13-7.11 (m, 2H, arom.), 6.63-6.60 (m, 2H, arom.), 5.94 (d, J = 7.20, 1H, 10), 3.93-3.88 (m, 1H, 11), 1.84-1.78 (m, 2H, 12), 1.64-1.59 (m, 2H, 15), 1.55-1.50 (m, 2H, 13), 1.36-1.30 (m, 2H, 12)
	155.11 (9), 151.79 (2), 132.07 (5), 119.60 (4, 6), 115.02 (3, 7), 50.82 (11), 32.86 (12, 15), 23.10 (13, 14)
	C12H16N2O2

(220.27)
	65.43   7.32   12.72

65.16   6.96   12.35

	3ba
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16


	9.05 (s, 1H, 1), 8.65 (s, 1H, 8), 8.33 (s, 1H, 10), 7.41 (s, 4H, 12, 13, 15, 16), 7.23-7.18 (m, 2H, 3, 7), 6.71-6.66 (m, 2H, 4, 6)
	152.68 (2), 152.61 (9), 139.42 (11), 131.39 (12, 16), 130.82 (5), 120.58 (4, 6), 119.89 (13, 15), 115.16 (3, 7), 112.77 (14)

	C13H11BrN2O2

(307.14)
	50.85   3.61   9.12
50.65   3.99   9.02

	3cb
	
[image: image110.emf]11
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	9.09 (s, 1H, 1), 9.00 (s, 1H, 8), 8.46 (s, 1H, 10), 8.09 (d, J = 2.13, 1H, 16), 7.64-7.56 (m, 2H, 12, 13), 7.24-7.19 (m, 2H, 3, 7), 6.72-6.67 (m, 2H, 4, 6)
	152.95 (1), 152.60 (9), 139.66 (11), 131.88 (13), 130.45 (5), 126.93-126.32 (q, J = 30.57, 15), 125.53-120.10 (q, J = 272.90, 17), 122.77 (12), 121.84 (14), 120.99 (4, 6), 116.57-116.45 (q, J = 5.72, 16), 115.17 (3, 7)
	C14H10ClF3N2O2

(330.69)
	50.85   3.05   8.47

50.49   3.22   8.88
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	4ac
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	8.99 (d, J = 1.32, 1H, 5), 8.89-8.86 (m, 2H, 3, 1'), 2.83 (d, 3H, J = 4.83, 2')
	162.40 (1), 150.54 (4), 143.59 (2), 143.17 (5), 143.00 (3), 25.98 (2')


	C6H6ClN3O

(171.58)
	42.00   3.52   24.49

42.33   3.00   24.11

	4b
	
[image: image113.emf]3'
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	9.00 (d, J = 1.32, 1H, 5), 8.87 (d, J = 1.32, 1H, 3), 8.76 (t, J = 4.63, 1H, 1'), 4.77 (t, J = 5.51, 1H, 4'), 3.54 (q, J = 5.90, 2H, 3'), 3.39 (q, J = 5.96, 2H, 2')
	161.97 (1), 150.64 (4), 143.46 (2), 143.27 (5), 143.00 (3), 59.41 (3'), 41.67 (2')


	C7H8ClN3O2
(201.61)
	41.70   4.00   20.84
41.99   3.68   20.61

	4c
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	8.97 (d, J = 1.32, 1H, 5), 8.84 (d, J = 1.52, 1H, 3), 8.79 (d, J = 7.56, 1H, 1'), 4.29-4.23 (m, 1H, 2'), 1.91-1.86 (m, 2H, 3'), 1.72-1.67 (m, 2H, 6'), 1.63-1.51 (m, 4H, 4', 5')
	161.56 (1), 150.45 (4), 143.80 (2), 143.37 (5), 142.84 (3), 50.68 (2'), 31.85 (3', 6'), 23.52 (4', 5')


	C10H12ClN3O

(225.67)
	53.22   5.36   18.62

53.67   5.02   18.33

	4d
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	8.99 (d, J = 1.35, 1H, 5), 8.84 (d, J = 1.32, 1H, 3), 8.60 (d, J = 8.37, 1H, 1'), 3.85-3.74 (m, 1H, 2'), 1.81-1.69, 1.63-1.58, 1.48-1.24, 1.20-1.06 (m, 10H, 3'-7')
	160.96 (1), 150.49 (4), 143.77 (2), 143.38 (5), 142.84 (3), 48.19 (2'), 31.93 (3', 7'), 25.01 (5'), 24.76 (4', 6')


	C11H14ClN3O

(239.70)
	55.12   5.89   17.53

54.96   5.56   17.77

	4e
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	11.22 (s, 1H, 1'), 9.13 (d, J = 1.20, 1H, 5), 8.96 (d, J = 1.26, 1H, 3), 8.52 (d, J = 2.37, 1H, 3'), 8.23 (dd, J = 2.31, J = 6.51, 1H, 7'), 7.74 (d, J = 8.79, 1H, 6')
	161.53 (1), 151.24 (4), 144.19 (5), 143.22 (2), 142.99 (3), 137.66 (2'), 132.01 (7'), 126.97-126.36 (q, J = 30.94, 4'), 125.43 (6'), 125.09 (5'), 125.40-119.97 (q, J = 273.67, 8'), 119.56-119.45 (q, J = 5.58, 3')
	C12H6Cl2F3N3O

(336.10)
	42.88   1.80   12.50

42.65   2.06   12.09

	4f
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	12.33 (s, 1H, 1'), 8.98 (d, J = 0.99, 1H, 5), 8.85 (d, J = 1.23, 1H, 3), 7.49-7.37 (m, 5H, 4'-8'), 4.96 (s, 2H, 2')
	160.05 (1), 151.42 (4), 143.83 (5), 143.72 (3), 143.54 (2), 136.04 (3'), 129.30 (5', 7'), 128.83 (4'), 128.78 (6', 8'), 77.18 (2')
	C12H10ClN3O2
(263.68)
	54.66   3.82   15.94
54.29   3.80   16.03
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	5a
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	8.67 (d, J = 1.29, 1H, 3), 8.46 (d, J = 7.95, 1H, 1'), 8.40 (d, J = 1.29, 1H, 5), 6.91-6.86 (m, 2H, 7, 11), 6.63-6.58 (m, 2H, 8, 10), 5.09 (s, 2H, 12), 4.31-4.19 (m, 1H, 2'), 1.93-1.81 (m, 2H, 3'), 1.75-1.65 (m, 2H, 6'), 1.63-1.51 (m, 4H, 4', 5')
	162.11 (4), 161.72 (1), 146.54 (6), 142.44 (9), 140.93 (5), 139.22 (2), 133.13 (3), 121.69 (7, 11), 114.41 (8, 10), 50.48 (2'), 32.02 (3', 6'), 23.53 (4', 5')
	C16H18N4O2
(298.34)
	64.41   6.08   18.78

64.86   5.66   18.53

	5b
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	8.67 (d, J = 1.29, 1H, 3), 8.39 (d, J = 1.32, 1H, 5), 8.32 (d, J = 8.52, 1H, 1'), 6.91-6.86 (m, 2H, 7, 11), 6.63-6.58 (m, 2H, 8, 10), 5.06 (s, 2H, 12), 3.84-3.72 (m, 1H, 2'), 1.80-1.70, 1.62-1.56, 1.47-1.25, 1.20-1.11 (m, 10H, 3'-7')
	161.70 (4), 161.47 (1), 146.48 (6), 142.45 (9), 140.92 (5), 139.17 (2), 133.09 (3), 121.60 (7, 11), 114.38 (8, 10), 47.85 (2'), 32.10 (3', 7'), 25.04 (5'), 24.76 (4', 6')

	C17H20N4O2
(312.37)
	65.37   6.45   17.94

65.29   6.56   17.61


a
Compound has been previously published (J-Y. Winum, F. Carta, C. Ward, P. Mullen, D. Harrison, S.P. Langdon, A. Cecchi, A. Scozzafava, I. Kunkler, C. T. Supuran, Ureido-substituted sulfamates show potent carbonic anhydrase IX inhibitory and antiproliferative activities against breast cancer cell lines, Bioorg. Med. Chem. Lett. 22 (2012) 4681–4685). Analytical and spectral data are not given.
b
Compound has been previously published (L.L.Yang, G.B. Li, S. Ma, C. Zou, S. Zhou, Q.Z. Sun, C. Cheng, X. Chen, L.J. Wang, S. Feng, L.L. Li, S.Y. Yang, J. Med. Chem. 56 (2013) 1641(1655). Analytical and spectral data are not given.

c
Compound is commercially available.

Table 3. Spectral data and elemental analysis of 6a-i
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	Compd.
	R1
	R2
	1H NMR
(DMSO-d6, δ ppm, J/Hz)
	13C NMR
(DMSO-d6, δ ppm)
	Molecular formula
(Mr)
	Analysis (calcd./found) (%)
C       H        N

	6a
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	8.67 (d, J = 1.29, 1H, 3), 8.48 (d, J = 1.32, 1H, 5), 8.43 (d, J = 2.88, 1H, 1'), 8.32 (s, 1H, 12), 7.46-7.41 (m, 2H, 8, 10), 7.12-7.07 (m, 2H, 7, 11), 6.15 (d, J = 7.23, 1H, 14), 4.31-4.19 (m, 1H, 2'), 4.00-3.89 (m, 1H, 15), 1.93-1.79, 1.72-1.50, 1.42-1.32 (3m, 16H, 3'-6', 16-19)
	162.01 (4), 161.21 (1), 154.78 (13), 146.18 (6), 140.82 (5), 139.57 (2), 138.06 (9), 133.87 (3), 121.45 (8, 10), 118.70 (7, 11), 50.86 (15), 50.48 (2'), 32.78 (3', 6'), 31.99 (16, 19), 23.49 (4', 5'), 23.62 (17, 18)
	C22H27N5O3
(409.48)
	64.53   6.65   17.10

64.72   6.60   16.82

	6b
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	8.85 (s, 1H, 14), 8.80 (s, 1H, 12), 8.73-8.69 (m, 2H, 3, 1'), 8.53 (d, J = 1.25, 1H, 5), 7.55-7.49 (m, 2H, 8, 10), 7.45 (s, 4H, 16, 17, 19, 20), 7.21-7.16 (m, 2H, 7, 11), 2.82 (d, J = 4.87, 3H, 2')
	162.95 (4), 161.21 (1), 152.45 (13), 146.98 (6), 140.66 (5), 139.58 (15), 139.11 (2), 137.01 (9), 133.63 (3), 131.50 (17, 19), 121.76 (16, 20), 120.13 (8, 10), 119.68 (7, 11), 113.21 (18), 25.91 (2')
	C19H16BrN5O3
(442.27)
	51.60   3.65   15.84
51.99   3.36   15.72

	6c
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	8.84 (s, 1H, 14), 8.79 (s, 1H, 12), 8.69 (d, J = 1.21, 1H, 3), 8.51 (d, J = 1.17, 1H, 5), 8.47 (d, J = 7.93, 1H, 1'), 7.55-7.51 (m, 2H, 8, 10), 7.45 (s, 4H, 16, 17, 19, 20), 7.19-7.17 (m, 2H, 7, 11), 4.28-4.22 (m, 1H, 2'), 1.91-1.87 (m, 2H, 3'), 1.73-1.67 (m, 2H, 6'), 1.61-1.51 (m, 4H, 4', 5')
	162.01 (4), 161.14 (1), 152.43 (13), 147.02 (6), 140.83 (5), 139.66 (15), 139.10 (2), 136.97 (9), 133.47 (3), 131.47 (17, 19), 121.67 (16, 20), 120.13 (8, 10), 119.67 (7, 11), 113.20 (18), 50.49 (2'), 32.00 (3', 6'), 23.51 (4', 5')
	C23H22BrN5O3
(496.36)
	55.65   4.47   14.11
55.29   4.05   14.55

	6d
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	9.18 (s, 1H, 14), 8.91 (s, 1H, 12), 8.69 (s, 2H, 3, 1'), 8.53 (s, 1H, 5), 8.12 (s, 1H, 20), 7.68-7.60 (m, 2H, 16, 17), 7.54 (d, J = 8.73, 2H, 8, 10), 7.19 (d, J = 8.70, 2H, 7, 11), 2.82 (d, J = 4.56, 3H, 2')
	162.94 (4), 161.16 (1), 152.47 (13), 147.25 (6), 140.64 (5), 139.61 (15), 139.35 (2), 136.68 (9), 133.63 (3), 131.96 (17), 126.99-126.38 (q, 19, J = 30.48), 125.51-120.28 (q, 21, J = 273.27), 123.10 (16), 122.27 (18), 121.75 (8, 10), 120.04 (7, 11), 116.82-116.71 (q, 20, J = 5.44), 25.89 (2')
	C20H15ClF3N5O3
(465.08)
	51.57   3.25   15.03

51.22   3.11   15.44

	6e
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	9.26 (s, 1H, 14), 9.00 (s, 1H, 12), 8.70 (d, J = 1.30, 1H, 3), 8.56 (t, J = 5.85, 1H, 1'), 8.54 (d, J = 1.31, 1H, 5), 8.12 (d, J = 2.32, 1H, 20), 7.68-7.59 (m, 2H, 16, 17), 7.56-7.51 (m, 2H, 8, 10), 7.22-7.17 (m, 2H, 7, 11), 4.77 (t, J = 5.47, 1H, 4'), 3.56-3.50 (q, J = 5.85, 2H, 3'), 3.41-3.35 (q, J = 5.74, 2H, 2')
	162.39 (4), 161.17 (1), 152.42 (13), 147.24 (6), 140.73 (5), 139.40 (15), 139.30 (2), 136.63 (9), 133.58 (3), 131.91 (17), 126.55 (t, 19, J = 30.33), 125.46-120.03 (q, 21, J = 272.95), 123.01 (16), 122.23 (18), 121.63 (8, 10), 120.01 (7, 11), 116.80-116.68 (q, 20, J = 5.68), 59.55 (3'), 41.48 (2')
	C21H17ClF3N5O4
(495.84)
	50.87   3.46   14.12

50.50   3.41   13.78

	6f
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	12.10 (s, 1H, 1'), 9.20 (s, 1H, 14), 8.94 (s, 1H, 12), 8.68 (d, J = 1.23, 1H, 3), 8.52 (d, J = 1.29, 1H, 5), 8.12 (d, J = 2.28, 1H, 20), 7.68-7.60 (m, 2H, 16, 17), 7.57-7.51 (m, 2H, 8, 10), 7.49-7.45, 7.42-7.35 (2m, 5H, 4'-8'), 7.22-7.17 (m, 2H, 7, 11), 4.94 (s, 2H, 2')
	161.35 (4), 160.17 (1), 152.48 (13), 147.15 (6), 140.93 (5), 139.35 (15), 138.83 (2), 136.74 (9), 135.73 (3'), 133.92 (3), 131.99 (17), 128.78 (4', 8'), 128.28 (5'-7'), 128.24-117.38 (q, 18, J = 272.87), 127.30-126.09 (q, 19, J = 30.54), 123.07 (16), 121.78 (8, 10), 120.05 (7, 11), 116.88-116.66 (q, 20, J = 5.53), 77.11 (2')
	C26H19ClF3N5O4
(557.11)
	55.97   3.43   12.55

56.14   3.40   12.17

	6g
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	11.09 (s, 1H, 1'), 9.20 (s, 1H, 14) 8.95 (s, 1H, 12), 8.86 (d, J = 1.26, 1H, 3), 8.65 (d, J = 2.46, 1H, 5), 8.24 (dd, J = 2.40, J = 6.42, 1H, 3'), 8.12 (d, J = 2.22, 1H, 7'), 7.73 (d, J = 8.89, 1H, 6'), 7.68-7.60 (m, 2H, 16, 17), 7.58-7.53 (m, 2H, 8, 10), 7.26-7.21 (m, 2H, 7, 11)
	161.97 (4) 161.60 (1) 152.47 (13), 147.10 (6) 142.02 (5), 139.34 (15), 138.91 (2), 137.97 (2'), 136.83 (9), 133.76 (3), 131.98 (17), 131.96 (6'), 128.23-117.37 (q, 21, J = 273.33), 128.18-117.32 (q, J = 273.33, 8'), 127.30-126.08 (q, J = 30.59, 19), 127.24-126.02 (q, J = 30.77, 4'), 125.26 (16) 124.71 (d, J = 1.66, 5') 123.06 (7'), 122.29 (d, J = 1.65, 18), 121.79 (8, 10), 120.04 (7, 11) 119.44-119.21 (q, J = 5.71, 20), 116.88-116.65 (q, 3', J = 5.71)
	C26H15Cl2F6N5O3
(630.33)
	49.54   2.40   11.11

49.75   2.76   10.83

	6h
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	9.20 (s, 1H, 14), 8.95 (s, 1H, 12), 8.69 (d, J = 1.20, 1H, 3), 8.53 (d, J = 1.26, 1H, 5), 8.49 (d, J = 7.98, 1H, 1'), 8.12 (d, J = 2.46, 1H, 20), 7.67-7.65 (m, 1H, 16), 7.63-7.61 (m, 1H, 17), 7.55-7.53 (m, 2H, 8, 10), 7.21-7.18 (m, 2H, 7, 11), 4.27-4.22 (m, 1H, 2'), 1.91-1.85 (m, 2H, 3'), 1.72-1.68 (m, 2H, 6'), 1.62-1.53 (m, 4H, 4', 5')
	162.02 (4), 161.14 (1), 152.48 (13), 147.28 (6), 140.84 (5), 139.70 (15), 139.35 (2), 136.67 (9), 133.51 (3), 131.97 (17), 126.99-126.39 (q, J = 30.50, 19), 125.52-120.09 (q, J = 273.44, 21), 123.05 (16), 122.28 (18), 121.71 (8, 10), 120.04 (7, 11), 116.81-116.70 (q, J = 4.39, 20), 50.50 (2'), 32.01 (3', 6'), 23.52 (4', 5')
	C24H21ClF3N5O3
(519.13)
	55.44   4.07   13.47

55.10   3.77   13.10

	6i
	
[image: image138.emf]7'

2'

3'

4'

5'

6'


	
[image: image139.emf]F

3

C

Cl

15

20

19

18

17

16

21


	9.19 (s, 1H, 14), 8.93 (s, 1H, 12), 8.69 (d, J = 1.20, 1H, 3), 8.52 (d, J = 1.20, 1H, 5), 8.40 (d, J = 8.52, 1H, 1'), 8.12 (d, J = 2.13, 1H, 20), 7.68-7.60 (m, 1H, 16, 17), 7.56-7.51 (m, 2H, 8, 10), 7.22-7.17 (m, 2H, 7, 11), 3.84-3.73 (m, 1H, 2'), 1.80-1.70, 1.62-1.58, 1.48-1.25, 1.19-1.07 (4m, 10H, 3'-7') 
	161.43 (4), 161.17 (1), 152.48 (13), 147.30 (6) 140.90 (5) 139.67 (15) 139.36 (2), 136.68 (9) 133.55 (3), 131.99 (17) 128.25-117.41 (q, J = 273.26, 21) 127.31-126.09 (q, J = 30.29, 19), 123.54 (16), 122.27 (18), 122.18 (8, 10), 120.53 (7, 11) 116.88-116.65 (q, J = 5.82, 20), 47.93 (2'), 32.13 (3', 7'), 25.08 (5'), 24.82 (4', 6')
	C25H23ClF3N5O3
(533.93)
	56.24   4.34   13.12
56.65   4.01   12.74
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