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SI2

1H NMR Spectrum: Tert-butyl (N-(2-chloroethyl)sulfamoyl)carbamate (14)

13C NMR Spectrum: Tert-butyl (N-(2-chloroethyl)sulfamoyl)carbamate (14)

S N
H

O

OO

O

H
NCl

S N
H

O

OO

O

H
NCl



SI3

IR Spectrum: Tert-butyl (N-(2-chloroethyl)sulfamoyl)carbamate (14)

MS Spectrum: Tert-butyl (N-(2-chloroethyl)sulfamoyl)carbamate (14)
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1H NMR Spectrum: 2-Chloroethylsulfamide (15)

13C NMR Spectrum: 2-Chloroethylsulfamide (15)
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IR Spectrum: 2-Chloroethylsulfamide (15)

MS Spectrum: 2-Chloroethylsulfamide (15)
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1H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16a)

13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16a)
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31P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16a)

IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16a)
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MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16a)

1H NMR Spectrum: Diethyl (1-((N-(2-chloroethyl)sulfamoyl)amino)ethyl)phosphonate (16b)
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13C NMR Spectrum: Diethyl (1-((N-(2-chloroethyl)sulfamoyl)amino)ethyl)phosphonate (16b)

31P NMR Spectrum: Diethyl (1-((N-(2-chloroethyl)sulfamoyl)amino)ethyl)phosphonate (16b)
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IR Spectrum: Diethyl (1-((N-(2-chloroethyl)sulfamoyl)amino)ethyl)phosphonate (16b)

MS Spectrum: Diethyl (1-((N-(2-chloroethyl)sulfamoyl)amino)ethyl)phosphonate (16b)

Spectre RMN 31P : Diéthyl(1-((N-(2-chloroéthyl)sulfamoyl)amino)éthyl)phosphonate (390)
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1H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-chlorophenyl)methyl)phosphonate (16c)

13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-chlorophenyl)methyl)phosphonate (16c)

Spectre SM : Diéthyl(1-((N-(2-chloroéthyl)sulfamoyl)amino)éthyl)phosphonate (390)
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31P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-chlorophenyl)methyl)phosphonate (16c)

IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-chlorophenyl)methyl)phosphonate (16c)
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MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-chlorophenyl)methyl)phosphonate (16c)

1H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(2-fluorophenyl)methyl)phosphonate (16d)
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13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(2-fluorophenyl)methyl)phosphonate 
(16d)

31P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(2-fluorophenyl)methyl)phosphonate 
(16d)
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IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(2-fluorophenyl)methyl)phosphonate (16d)

MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(2-fluorophenyl)methyl)phosphonate (16d)
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1H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-methoxyphenyl)methyl)phosphonate (16e)

13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-methoxyphenyl)methyl)phosphonate (16e)
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31P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-methoxyphenyl)methyl)phosphonate (16e)

IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-methoxyphenyl)methyl)phosphonate (16e)

Cl
N
H

S
H
N

O

O P
O OEt

OEt

OMe

Cl
N
H

S
H
N

O

O P
O OEt

OEt

OMe



SI18

MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-methoxyphenyl)methyl)phosphonate (16e)

1H NMR Spectrum: Diethyl ((4-bromophenyl)((N-(2-chloroethyl)sulfamoyl)amino)methyl)phosphonate (16f)
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13C NMR Spectrum: Diethyl ((4-bromophenyl)((N-(2-chloroethyl)sulfamoyl)amino)methyl)phosphonate (16f)

31P NMR Spectrum: Diethyl ((4-bromophenyl)((N-(2-chloroethyl)sulfamoyl)amino)methyl)phosphonate 
(16f)
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COSY Spectrum

IR Spectrum: Diethyl ((4-bromophenyl)((N-(2-chloroethyl)sulfamoyl)amino)methyl)phosphonate (16f)

MS Spectrum: Diethyl ((4-bromophenyl)((N-(2-chloroethyl)sulfamoyl)amino)methyl)phosphonate (16f)
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1H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-
(dimethylamino)phenyl)methyl)phosphonate (16g)

13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-
(dimethylamino)phenyl)methyl)phosphonate (16g)
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31P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-
(dimethylamino)phenyl)methyl)phosphonate (16g)

IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-(dimethylamino)phenyl)methyl)phosphonate 
(16g)
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MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-(dimethylamino)phenyl)methyl)phosphonate 
(16g)

1H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-
(trifluoromethyl)phenyl)methyl)phosphonate (16h)
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13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-
(trifluoromethyl)phenyl)methyl)phosphonate (16h)

31P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-
(trifluoromethyl)phenyl)methyl)phosphonate (16h)
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IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-(trifluoromethyl)phenyl)methyl)phosphonate 
(16h)

MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-(trifluoromethyl)phenyl)methyl)phosphonate 
(16h)
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1H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-cyanophenyl)methyl)phosphonate (16i)

13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-cyanophenyl)methyl)phosphonate (16i)
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31P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-cyanophenyl)methyl)phosphonate (16i)

IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-cyanophenyl)methyl)phosphonate (16i)
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MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-cyanophenyl)methyl)phosphonate (16i)

MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-cyanophenyl)methyl)phosphonate

1H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-hydroxyphenyl)methyl)phosphonate 
(16j)
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13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-hydroxyphenyl)methyl)phosphonate 
(16j)

13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-hydroxyphenyl)methyl)phosphonate

31P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-hydroxyphenyl)methyl)phosphonate (16j)
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HSQC Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-hydroxyphenyl)methyl)phosphonate

IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-hydroxyphenyl)methyl)phosphonate (16j)

MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-hydroxyphenyl)methyl)phosphonate (16j)
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1H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(thiophen-2-yl)methyl)phosphonate (16k)

13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(thiophen-2-yl)methyl)phosphonate (16k)
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31P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(thiophen-2-yl)methyl)phosphonate (16k)

IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(thiophen-2-yl)methyl)phosphonate (16k)
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MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(thiophen-2-yl)methyl)phosphonate (16k)

1H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(pyridin-3-yl)methyl)phosphonate (16l)
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13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(pyridin-3-yl)methyl)phosphonate (16l)

31P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(pyridin-3-yl)methyl)phosphonate (16l)
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COSY Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(pyridin-3-yl)methyl)phosphonate

IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(pyridin-3-yl)methyl)phosphonate (16l)

MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(pyridin-3-yl)methyl)phosphonate (16l)
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1H NMR Spectrum: Dimethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16m)

13C NMR Spectrum: Dimethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16m)
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31P NMR Spectrum: Dimethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16m)

IR Spectrum: Dimethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16m)
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MS Spectrum: Dimethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16m)

1H NMR Spectrum: Diphenyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16n)
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13C NMR Spectrum: Diphenyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16n)

31P NMR Spectrum: Diphenyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16n)
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IR Spectrum: Diphenyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16n)

MS Spectrum: Diphenyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16n)
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1H NMR Spectrum: Diisopropyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16o)

13C NMR Spectrum: Diisopropyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16o)
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31P NMR Spectrum: Diisopropyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16o)

IR Spectrum: Diisopropyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16o)
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MS Spectrum: Diisopropyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16o)

1H NMR Spectrum: Bis (2,2,2-trifluoroethyl) (((N-(2-chloroethyl) sulfamoyl) amino) (phenyl) methyl) 
phosphonate (16p)
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31P NMR Spectrum: Bis (2,2,2-trifluoroethyl) (((N-(2-chloroethyl) sulfamoyl) amino) (phenyl) methyl) 
phosphonate (16p)

31P NMR Spectrum: Bis (2,2,2-trifluoroethyl) (((N-(2-chloroethyl) sulfamoyl) amino) (phenyl) methyl) 
phosphonate (16p)
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IR Spectrum: Bis (2,2,2-trifluoroethyl) (((N-(2-chloroethyl) sulfamoyl) amino) (phenyl) methyl) phosphonate 
(16p)

MS Spectrum: Bis (2,2,2-trifluoroethyl) (((N-(2-chloroethyl) sulfamoyl) amino) (phenyl) methyl) 
Phosphonate (16p)
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1H NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(phenyl)methyl)sulfamate (18a)

13C NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(phenyl)methyl)sulfamate (18a)
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31P NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(phenyl)methyl)sulfamate (18a)

IR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(phenyl)methyl)sulfamate (18a)
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1H NMR Spectrum: 2-Chloroethyl ((4-chlorophenyl)(diethoxyphosphoryl)methyl)sulfamate (18c)

13C NMR Spectrum: 2-Chloroethyl ((4-chlorophenyl)(diethoxyphosphoryl)methyl)sulfamate (18c)
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IR Spectrum: 2-Chloroethyl ((4-chlorophenyl)(diethoxyphosphoryl)methyl)sulfamate (18c)

NMR P31 Spectrum: 2-Chloroethyl ((4-chlorophenyl)(diethoxyphosphoryl)methyl)sulfamate (18c)
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1H NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(2-fluorophenyl)methyl)sulfamate (18d)

13C NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(2-fluorophenyl)methyl)sulfamate (18d)
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31P NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(2-fluorophenyl)methyl)sulfamate (18d)

IR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(2-fluorophenyl)methyl)sulfamate (18d)
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MS Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(2-fluorophenyl)methyl)sulfamate (18d)

1H NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(4-methoxyphenyl)methyl)sulfamate (18e)
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13C NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(4-methoxyphenyl)methyl)sulfamate (18e)

31P NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(4-methoxyphenyl)methyl)sulfamate (18e)
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IR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(4-methoxyphenyl)methyl)sulfamate (18e)

MS Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(4-methoxyphenyl)methyl)sulfamate (18e)
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1H NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(thiophen-2-yl)methyl)sulfamate (18k)

13C NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(thiophen-2-yl)methyl)sulfamate (18k)
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31P NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(thiophen-2-yl)methyl)sulfamate (18k)

: 2-Chloroethyl ((diethoxyphosphoryl)(thiophen-2-yl)methyl)sulfamate

IR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(thiophen-2-yl)methyl)sulfamate (18k)
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MS Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(thiophen-2-yl)methyl)sulfamate (18k)
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1H NMR Spectrum: Diethyl ((3-(2-chloroethyl)ureido)(phenyl)methyl)phosphonate (20)

13C NMR Spectrum: Diethyl ((3-(2-chloroethyl)ureido)(phenyl)methyl)phosphonate (20)
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31P NMR Spectrum: Diethyl ((3-(2-chloroethyl)ureido)(phenyl)methyl)phosphonate (20)

IR Spectrum: Diethyl ((3-(2-chloroethyl)ureido)(phenyl)methyl)phosphonate (20)
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MS Spectrum: Diethyl ((3-(2-chloroethyl)ureido)(phenyl)methyl)phosphonate (20)

1H NMR Spectrum: Diethyl ((3-(2-chloroethyl)-3-nitrosoureido)(phenyl)methyl)phosphonate (21)
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13C NMR Spectrum: Diethyl ((3-(2-chloroethyl)-3-nitrosoureido)(phenyl)methyl)phosphonate (21)

31P NMR Spectrum: Diethyl ((3-(2-chloroethyl)-3-nitrosoureido)(phenyl)methyl)phosphonate (21)
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IR Spectrum: Diethyl ((3-(2-chloroethyl)-3-nitrosoureido)(phenyl)methyl)phosphonate (21)

MS Spectrum: Diethyl ((3-(2-chloroethyl)-3-nitrosoureido)(phenyl)methyl)phosphonate (21)
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1H NMR Spectrum: Tert-butyl N-butylsulfamoylcarbamate  (22)

13C NMR Spectrum: Tert-butyl N-butylsulfamoylcarbamate (22)
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IR Spectrum: Tert-butyl N-butylsulfamoylcarbamate (22)

MS Spectrum: Tert-butyl N-butylsulfamoylcarbamate (22)
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1H NMR Spectrum: N-butylsulfamide (23)

13C NMR Spectrum: N-butylsulfamide (23)
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MS Spectrum: N-butylsulfamide (23)

1H NMR Spectrum: Diethyl (((N-butylsulfamoyl)amino)(phenyl)methyl)phosphonate (24)
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13C NMR Spectrum: Diethyl (((N-butylsulfamoyl)amino)(phenyl)methyl)phosphonate (24)

31P NMR Spectrum: Diethyl (((N-butylsulfamoyl)amino)(phenyl)methyl)phosphonate (24)
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IR Spectrum: Diethyl (((N-butylsulfamoyl)amino)(phenyl)methyl)phosphonate (24)

MS Spectrum: Diethyl (((N-butylsulfamoyl)amino)(phenyl)methyl)phosphonate (24)
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