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

2 &
i a
] -
- @
|
Curtant Data Paramete:s
RRHE AZOLl4
EXENA 11
PROCHO 1
F2 - Acguisitien Pacasscara
H o) (0] Data_ 20170118
/\/N\ 7 Tifa B.39
a SN S
7/, L)
O’ N O PULPEOC 2gpadl
H 0 £5536
SOLVERT DRSS
RS 2048
bs 4
258 17555.611 Ha
FIDRES 0.278439 Hz
A 1.8219008 sme
RZ J0E4Z.5
L& 27200 udas
DE 650 umas
TE 256.1 X
bl 2.00000000 aws
pll 0.03000000 awe
120 1
CHAHKEL £1
WL 138
rl 6.20 usmas
rLy -6.00 48
45 44 ppm SFOL 75.4752953 MHz
CHANKEL £2
IWM CPOPRG[2 waltzls
W2 1H
L'w PeROZ B0.00 usde
rLz 2.00 48
PLI2 22_80 4B
o F e rLil 24.80
2B.0 ppm aFA2 300_1312005 MHz
B et e M it
151 m F2 - PEdedslng Paramelotds
PR B4 81 a2 ppm 31 65536
SF 15.4677TED MHz
| Wil EHl
s are 285 ]
LE 2.00 Hz
B ]
T T T T T T T T T T T i e
200 180 160 140 120 100 ] &0 40 20 0  ppm

3C NMR Spectrum: Tert-butyl (N-(2-chloroethyl)sulfamoyl)carbamate (14)
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IR Spectrum: Tert-butyl (N-(2-chloroethyl)sulfamoyl)carbamate (14)

20181202_AZ14#9 RT:0.08 A1 NL 261E6
T, FTMS + p ESIEull ms [110.00-1000.00)

AZ14 — LTQ Orbitrap — ESI+

100+ 2810330 MeOQH+0.1% Ac.Form.
955
905 miz Theo. Mass Delta {ppm) RDB equiv. Composition
85 281.0230 281.0333 -1.09 0.5 C7HI504N2CINa §
3 281.0324 234 8.5 C12H10 04 N2 CI
804 281.0337 -2.41 13.5 C13 HB N§ CI
E 281.0340 -3.41 9.5 C15H11 02 Cl Na
83 281.0317 4.66 -0.5 C4H14 06 N4 CI S
7o—f
ssé
BO-E
i
g o N
D a >~ s\ JL
503
£ a5-
'3 pet
40—
4 2830288
363
307
264
20
155
m;
3 2820363
53
3 2040331
1 2850255
v|‘4|\|\|\v-rr,\lllilwwl\4|\||\\\|‘|\\|\|\\\1\|K;ll\l['\ilr[r
280 281 282 283 284 286 286 267 288 289 280

MS Spectrum: Tert-butyl (N-(2-chloroethyl)sulfamoyl)carbamate (14)
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13C NMR Spectrum: 2-Chloroethylsulfamide (15)
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MS Spectrum: 2-Chloroethylsulfamide (15)
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'H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16a)
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13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16a)
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3IP NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16a)
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IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16a)
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13C NMR Spectrum: Diethyl (1-((N-(2-chloroethyl)sulfamoyl)amino)ethyl)phosphonate (16b)
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3IP NMR Spectrum: Diethyl (1-((N-(2-chloroethyl)sulfamoyl)amino)ethyl)phosphonate (16b)
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MS Spectrum: Diethyl (1-((N-(2-chloroethyl)sulfamoyl)amino)ethyl)phosphonate (16b)
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H 419.0375 -0.7 =-1.7 . . . N CB H20 N2 013 5 C1
4130311 -0.3 =07 4.5 i : i €10 K17 N4 010 B C1
419.0356 1.2 2.9 % . s : 20 H16 06 § C1
415.0388 g 4. . A : ; 9 H16 N6 09 § €1
418.0352 . . . . C22 H13 N2 03 B €1
419.0386 12.5 767.7 13.181 0.00 Cl9 HITN2 O3 P SCL
415.0381 8.5  768.8 14.23% 0.00  C1f H16 011 Cl
Cl 415.0376 26,5 769,3 14,778 0,00 €29 HB N2 C1
4410 415.0386 .8 -4.3 4.5 773.4 18849 0,00 CBHLE N6 010 P S
* ¥ 415.0356 .2 2.9 4.5 T13.4 18.877 0.00 C9 H1S N4 013 §
tm ;\j“:\ 15,0368 L0 0.0 17.5 773.6 15.082 0.00 C20HLZ N4 O3PS
e 15,0351 1.7 4.1 22,5 773,9 19,336 0.00 €22 H7 N6 02 §
4150354 1.4 3.3 12.5 794.0 19.503 0.00 CLOHLE 07 P§
- 419.0376  -1,0 -2.4 21,5 775.7 21.167 0.00 C26 HLLO4 §
4190353 1.5 36 9.5 779,324,764 0.00  CL1 H12 N6 010 P
415.033 0.5 1.2 13.5 779.7 25.159 0.00  CL7 H11 N2 011
19,0376 -0, 18.5 779.8  25.240 0.00  C18 HY N6 07
140.0 415,037 -1, 8.5  779.8 25.318 0,00 €15 H16 012 P
415,03%8 1.0 2.4 31.5 780.7 26,172 0.00 €30 H3 N4
443.0 416.03%4  -0.6 -1.4 26,5 780.8 26,279 0,00 C28 HB WZ O P
2784 +
(230
BB1.O
281.0
1420 o 2504 i
= 457.0 '
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Current Data Parameters

HAME AZO4D
EXPNO 10
PROCKD 1
F2 - Acguisition Farameters
Date_ 20170307
Tize
INSTRUM spact
PROBHD 5 mm PAEEO BA-
PULPROG =q30
™ 49152
SOLVENT COCL3
Hs )
D5 z

SHH £172.835 Hz
FIDRES 0.125587 Hz
M 3.9813120 s=c
RG 362
W B1.000 usec
Iz 6.50 usec
TE 205.8 X
DL 1.00000000 s=c
TOO 1
—=—=—== CHANNEL £l

HuCL

Pl 7.70 usec
PLL 2.00 4B
5701 300.131B534 MHz
F2 - Processing parameters
sI 5!

st 300. 1300060 MHz
WoW EM

558 ]

E] 0.30 Hz

=] o
P v onn
[0}

T T T T
65 6.0

whe

55 50 45
e
ol e -
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NG
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al| || e
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!H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino) (2-fluorophenyl)methyl)phosphonate (16d)
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Current Data Parameters

NAME AZDAD
EXFND 11
PROCHO 1
F2 - Acquisition Parameters
Date_ 20170307
Time
INSTRUM apmct
PROBHD 5 mm PABBD BB-
PULPRCG zgpg30
GEE3E
SOLVENT CDCL3
K5 2048
s 4
SWH 17885. 611 Hz
FIDRES D.274439 Hz
1.8219008 ==c
RG 1839D0.4
oW 27.B0D usec
CE E£.50 usec
TE 296.4 K
DL 2.00000000 sec
D11 0.D3000000 ==c
DO 1
===== CHANKEL fl —=—=—==
NOC1 13C
Pl .20 usec
PL1 -£.00 dB
SFO1 75.4752953 MHz
CPOPRGIZ waltzlh
KOCz2 1H
BCPDZ 20.00 usec
PL2 2.00 dB
PL12 22.80 dB
PL13 24.8D0 dB
SFOZ 300.1312005 MHz
F2 - Processing pacameters
SI E5536
o H & OEt
a N R
SN OEt
H O F

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

(16d)
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Current Data Parameters

20 kw

100.00

}’

\ NAME AZD4O
O\\ H \P/OEt EXEND 15
cl s \ BROCHD 1
\/\N N OEt FZ - Acquisition Parsmsters
H F Dats_ 20170307
= Time £.37
‘ INSTRIM spect
PROBHD 5 mm PABBD BB-
> BULEROS zgpg30
£5536
SOLVEKT cnc13
NS 128
oS 4
S 4B6EL.BOL Hx
FIDAES 0742530 Hz
AQ ©.6733824 =ac
RS 18330. 4
oW 10,375 uzee
CE £.50 us=c
TE 236.7 K
DL 200000080 =s=c
D11 0.03000060 sec
DS 1
== CHANNEL £l
1
Pl 4.60 usec
BL1 )
SFO1 121.4987762 MHz
s=—=—== CHANNEL f2 =—====
CPDERG[2 waltzlg
KuCz 1H
BOFDZ BO.C0 uz=c
pL2 2.00 dB
T T T BL1Z 22 80 dB
pL13 24.80 db
15.2 13.0 le.8 Fpm sF02 300.1312005 MHz
F2 - Processing parameters
ST
L P 121.4948510 Miz
WIW M
558 [}
1B 1.00 Hz
cB o
T T T T T T T T BC 1.40
23 22 21 1 ] 17 16 15 ppm

3P 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)

AZ40 / MeOH - H20/MeOHIAF (50/50/0.1%) XEVO G2-XS QTOF 01-Fab-2047
SN0 _AZAD_01 23 (0.465) Cm (23:24-2:8) 1: TOF M5 ES+
4031 2,537
1004 v
T
Mass Calc. Mass mba  BEM  DBE  i-FIT Herm Conf(%) Formula
403.0674 403.06600 1.4 3.5 3,5 1063.0° 1,061 3461 C13 H2Z N2 05 P 8 CL E.
403.0€EB3 =0.9 -2.2 12,5 1063.6 1.584 20.52 C20 K17 N2 G2 SClL F
403.p672 0.2 0.5  16.5 1063.6 1.607 20.04 23 H16 N2 0 & cL
403.06B8  -1.4 3.5  11.5 1064.2 2.17% 11,31 C2L K2l 02 P § CL
403.0E66  DO.E 2,0  12.5 1064.7 2.685 6.83 €21 H18 03 P CL F
4C3.0E55 1.9 4.7 16.5 1064.8 2.860 5.73 €24 H1T 02 P €1
403.0ES0  -1.6 -4.0 21.5 1066.6 4.64% 0.9 €28 H13 €1 F
403.0662  -0,8  -2.0 12.5 1071.4 9.421 0.01 CI3HIT H2QIPSF
403.0E70 0.4 1.0 16.5 1071.5 9.555 0.01 C22 H16 B2 02 P 5
403.0672 0.2 0.5  26.5 1077.2 15.272 0.00  ©2% HO N2 F
402.0688  -1.4 =3.5 21.5 1017.4 15.433 0.00 €27 HI3 QP F
403.0677 -0.3 -0.7 25.5 1077.4 15.4AF 0.00 oI 12 P
1244 405.1
8\
3
H F
Nog OEt
a” >l /
/7 '~
o 4 “OEt
4250 ¥
285.0 ‘fl’l’rf\}ua
e
|-
2dan,
267.0 427.0 8]
125.1 1240 782
0 | | ll. LL | | miz
o T T T T T T T 1] T T T T T T T T T T T T T
100 200 300 400 500 600 T00 00 200 1000 10

MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(2-fluorophenyl)methyl)phosphonate (16d)
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Current Data Farameters
HAME ATD43
EXPNO 10
PROCNG i)
F2 - Acquisition Parameters
Data_ 20170128
l ’ Time
.. Vi v THSTRUM spact
}J FROBED & mm PARBC BB-
FULFROG zg3d
49152
SOLVENT cocl3
T T T T ;: g
4.2 4.0 3.8 ppm T T T T —T——T—— =un £172.833 uz
3.4 3.2 1.0 ppm FIDRES 0.1255E7 Hz
1.4 1.2 ppm ag 3.9813120 =ac
RG 22.5
e} E1.000 uszac
DE 6. 50 usec
TE 296.0 3
6.4 ppm o1 1.04000000 s
o0 1
4.7 ppm
LB 0.30 Hz
: 0 Q okt
W SR
SN OEt
H O
T T T T T T T T T T T T T
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
ey |l ARG \ \
.SHEI 3 A = (B B]Bl&BElE| 3 8l 18 OMe
I=la - {o] - I=| I=leil=E=I=l=] |< el I

H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-methoxyphenyl)methyl)phosphonate (16€)
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Current Data Faramsters
KAME AZD43
ZXPND 11
FROCKO 1
FI - Acguismition Farameters
Data_ 2NTN3E
Time
INSTRUM =pact
FROZHD & mm FAEEOD B3-
FULFROG 1gpg3l
™ €553
SOLVENT cocls
KE 204E
D= 1
SWH 17985 £11 Bz
T T T T T FIDRES 0.274430 Bz
130 123 128 127 ppm 4 e~
46 44 FEm oW 27.800 usac
17 16 ppm@E £.5D usman
|II TE 296.2 K
ol Z.00000000 sec
D11 0.03000000 sec
il 1
CHAKNEL £1
KUC1 13c
F1 &.20 usac
FL1 -5.00 da
srol JE. Q752853 Mz
CHANNEL £2
A, CFDFRG|Z waltzle
KuC2 18
T T BCEDZ E0.0D uzae
PL2 2.00 d=
160.0 ppm 112 2280 ds
64 ppm FL13 24.80 da
T 56 5E aro? 300.1312005 Muz
115 114 ppm B o
o H "\ _OEt
a S NNR
\/\N’ N OEt
. L . iy H
L aalan st oy "
T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm OMe

I3C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-methoxyphenyl)methyl)phosphonate (16e€)
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Correne Data Paramsters
NAME AZId3
EXPNO 1
FROCHD 1
FE - Aocquisition Parameters
Data_ 20170126
O Tima
INSTAUM spect
(0] H “ _OEt FROBHD & mm PARED BR-
\ P FULFROG zn,;gggg
a -8 \ -
SOLVENT cocl3
\/\N \ OEt us 128
H (0] iy 1
EWH 48E61.001 Hz
FIDRES 0. T42520 Hz
A2 0.ET33029 mao
RS 14394
o) 10.275 usec
nE 6. 50 usac
TE Z9E.1 x
OMe o 200000000 ==
ni1 C.03C000I0 sec
™o 2
======== CHAKMEL fl ========
HuCL e
F1 4.ED usac
FL1 D da
SFOL 1Z1.4EETTEE Mz
======== CHAKMEL I ========
CFDFRE[2 waltzlé
woc2 18
FoPD? ED.0D usac
FLZ 2.00 d»
FL12 Z2.00 dn
T T T FL13 Z4.40 d=
20.5 20.0 pEm o gerd A00.1312005 Mz
FZ - Procsssing parametecs
I
SF 121.4948510 Moz
A 1 W F2
=58 ]
LB 1.00 Hz
T T T T T T T T T T T T o 9 i
50 45 40 35 30 25 15 10 5 0 -5 ppm

e
0000 — 13

3P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-methoxyphenyl)methyl)phosphonate (16¢€)
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IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-methoxyphenyl)methyl)phosphonate (16€)
SI117



AZ43 f MaOH - H20/MeOHIAF (S0/5010.1%) XEVO G2-XS QTOF 01-Feb-2017
20170201_AZ43_01 19 {0.397) Cm (17:19-2.8) 1: TOF MS ES+
100+ 2574 737
Hass Cale. Mass mDa PEM GBE i-FIT Norm Conf(3) Farmila
437.0674 £37.067% =-0.5 =113 8 B70.4 0.001 93.03 €14 H24 M2 06 P S CL Ha .
4371 437.0669 0.5 1.1 17.5  @0L.0 10,635 0,00 €24 H1S HZ ©3 €1 Ha
437.0668 0.5 1.1 115 617.7  7.332 0,07 Gi% KIS MZ O B GL
Y lJr 437.0667 0.7 1.6 1T.5  BIE.5 26,130 0,00 €23 KIS HZ O4 P Ma
[ 4 e, 437.068%  -1.1  -=2,5 12.5  B80.% 10.575 0.00  CZ2 K2 04 P Cl Ha
2 437.0631  -1.7  -3,% 26,5 9% 29.042 0.00  C20 HID NZ O Na
437.0691 =17 -3.%  20.5 990.§ 26.494 0.00 €25 HI4 N2 04 P
4370693 -1.9 =43 20.5 9B5.0 14.602 0.00  CZ6 HI4 K2 63 €1
OMe
439,1
Ba1
H L
N2 T o (2]
& R g ok
653.1
2770
1211
-
[r'.--'”l 4151
29,1 e 1
75,0 453.0
1471
455.0
o ! “J 1l PRSP AR, \
¥ T T T
100 200 300 00 €00 700 800 I T

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

AZ-5E0
EXFHD 0
FROCKD 1
T2 - Aoguizition Parameters
Data_ 20170131
Tine 18,43
INSTRIM =pact
FROBHD & mm FABEO BE-
FULFROG zgil
] 4915E
SOLWENT c©ocl3
KS E
oS z
SWH 6172.839 Hz
FIDRES 0.123587 Hz
3.9813120 sec
51
81.000 usec
650 usez
2955 K
1 .UﬂﬂEDD{]? sao

== CHABNEL £l ========

2.00
300.1318534

sFo1

Mz

TZ - Frocessing parametars

sI £5536
sF 300.1300076 Mz
WOW ™
558 o
LB 0.30 Bz
=~
H
o O\\S,N “ _OEt
SN OEt
H O
Br

H NMR Spectrum: Diethyl ((4-bromophenyl)((N-(2-chloroethyl)sulfamoyl)amino)methyl)phosphonate (16f)
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Currant Data Pazametsrs
HAME AZ-5%
EXEND 12
EROCHD 1
F2 = Acquisition Paramotars
Data_ 20170131
Tima 22.08
INSTRIM =pect
EROBHD 5 mm FABAO BE-
EULFROS zgpg3d
o ES53E
SOLVENT cocll
m. 4 H3 2048
oS 4
SHH 17885.611 Ex
FIDRES D.274438 Ez
AQ 1.E2158008 =ac
BG 18380.4
130 ppm oW 27.E00 vmac
DE E.50 uv=ac
2L EEQ P = 287.0 x
n Dl 2Z.[C00J300] =ec
PR D11 0.03000000 =ac
0 1
======== CHAMNEL [l ========
HIC1 13C
Bl E.20 usasc
FL1 -£.00 de
fm "!"l'ﬂ‘.' =F01 T5.4752053 MEz
======== CHAMNEL f2 ========
CFOFRG[Z waltzlE
HUCE 1H
PCFEDZ 92.00 usac
2.00 dB
PFL1Z 22.80 dm
PL13 24.80 4=
sFOk 300.1312005 MHZ
-7
-—_—
134 ppm e H R _OEt
- Ppm N \
Cl\/\N,S\ OEt
H O
T T T T T T T T T T T T T
140 130 120 110 100 90 80 T0 60 50 10 30 20 ppm Rr

NMR Spectrum: Diethyl ((4-bromophenyl)((N-(2-chloroethyl)sulfamoyl)amino)methyl)phosphonate (16f)
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Current Data Parametars

HAME AZ-59
EXFNO 11
BROCHO 1

F2 - Acquisition Parametars
Data_ 20170131

Tima 18.51
INSTRUM spact
PROBHD 5 mm BRABERO BE-
PULFROG zgpg3d

T EEE3E
EOLVENT cocll

s 121

L] 1

EWH dBE51.E01 Hz
FIDRES D.742520 Bz
aAQ 0.6733624 =ac
RG 18380.4

oW 10. 275 usac
DX E.50 usac
1= 206.9 K

o1 2.00000000 =ac
o011 0.03000000 =ac
100 1
======== CHANMEL f1 ==

nucl 31w

Pl 4.60 usac
FL1 0 dn

EFOL 121.42887762 MAz
======== CHANMEL £2 ==
CFOPRG[Z waltzlE
NUCE 13
PCFD2 80.00 usac
PL2 2.00 dm
PL1Z 22.80 ds
PL13 24.20 dm
EFOZ 300.1312005 MAz

a1
=¥

=]

=R o
im

Gn o
BC

Fl - Processing parameters
E3E

121.4948510 Mz
EM

1.00 Hz
1.40

3P NMR Spectrum: Diethyl ((4-bromophenyl)((N-(2-chloroethyl)sulfamoyl)amino)methyl)phosphonate

(16f)

SI19



=}
|
=}
g
o _|
@
2
il =
g~
s H © Ot
T 8@ a O\s’ 14
2 SN OEt
E! o _| H
- v
=)
=g
Rr
o _|
5]
83 8 8 BR2 5 8RE8%%8e vor-r an  zax
=B B~ o T=og o Mg M@ e MeQn Qo o+ @3
8 & P $99 7 OREEGZE mghs sj pad
T T T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
DIADATACEISAMSYMBIOSEZinebA\AZ-58.0 AZ-5G ATR D7MZ2017

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

AZ56 [ DCM - H2OMeOHIAF (50/50/0.1%) XEWO G2-XS QTOF 03-Feb-2017
20170203_AZ56 20 (0.414) Cm (17:20} 1: TOF MS ES+
1007 41‘*-0 2187
Mass Calc. Mass mDa 12 [2elo} i=FIT Norm Conf(%) Formula
162.9858 462.9857 0.1 0.2  10.5 573.5 12.869 0.00  CL7 H16 NZ 05 Wa P 81Br
462.3857 0.1 0.2 9.5 0650 4.401 1.23 €17 H1A N2 0 Na P S T8Br
462.9859 =01 =0.2 3.5  860.6 0.014 9B.62 €13 H22 N2 05 P 5 €1 TeBr
462.9856 0.2 0.4 17.5 967.1 6.4B4 0.15 €23 H15 ¥2 P S BlBr
462,9860  -0.2 -0.4 6,5  §T4.0 13.431 0.00  C18 H24 02 P T9Br 81Br
M 4eap Br
H
a~Ng L om
H 6/ OEt
407.0
9
+
N
128.0
439.0
4188
5489
L | Iy A VT m
pinha P Treerir i T ’ T mz

Tato | 4sp | SO0 | S50 | €00 | 650 . 700 | 750 800 850
]

MS Spectrum: Diethyl ((4-bromophenyl)((N-(2-chloroethyl)sulfamoyl)amino)methyl)phosphonate (16f)
S120
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Current Data Parameters
KAME AZEL
EXPHD 10
PROCNO 1
F2 - Acquisition Paramsters
Date_ 20170328
Time 2.12
INSTRIM spect
PROBHD 5 mm PAEBO BE-
PULERCG zg30
TD 49152
SOLVENT CoC13
NS E
] z
SWH 6172.B39 Hx
T 3 '2 5 IO . Ig J FIDRES 0.125587 Hz
: i 5 AQ 3.9813120 sec
B - - . RE 256
oW 81.000 usec
T T T T 1.4 .2 Tom CE £.50 usec
3.4 3.2 350 ppm TE 296.2 K
D1 1.00000000 sec
DG 1
===== CHANNEL fl =====
KuC1 10
Pl 7.70 usec
PLL 2.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
sI £5536
SF 300.1300069 MHz
WIW 524
7.35 T 6.3 m 558 L]
e 6.7 i pp LB 0.30 Hz
' pp [ei:] (1]
Ny
N
T T T T T T T T T T T T T H o)
7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 ppm Cl/\/N\S’/ /
~ 4
7N ~,
o™ k=l {'s) - w kad k=l bl
g e e B R s BT W O o
= ] - - ] =l 1= ~l =l & = o3l e

'H NMR

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

Current Data Farameters
HAME AZEL
EXEND 11
FROCKD 1
F2 - Acquisition Parameters
Date_ 20170328
ime
INSTRUM spect
FROBHD 5 mem PAEBD BB-
PULFROG zgpa30
TD 21;535
SOIVENT COCL3
H5 2048
o5 1
SWH 17985611 Hz
T T T FIDRES 0.274435 Hz
AQ 18219008 =ec
63.8 63.6 ppm e e
T 27,800 usec
P oE 650 usec
TZ 296.1 K
PED D1 2.00000C00 s=c
D11 0.03000000 ==c
DO 1
CHANNEL £1
HUCL 130
Pl .20 usec
FL1 -6.00 dB
srol 75. 4752653 MHz
-
CHANNEL £2
1235 ppm CEOPRG[Z waltzlf
HUCZ 11
PCPD2 80.00 usec
PLZ Z.00 dB
PL1Z 22.B0 dB
PL13 24_BO
ol PP™ 5oz 300.1312005 MHz
E Ny
: N
v
) :
ST PRIT———_ ST otrarebinen " Ho
AN 0
Cl S< ’
T T T T T T T T T T T T T T 77N y
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm H r\m(t)Et

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

(dimethylamino)phenyl)methyl)phosphonate (16g)
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g current Data Parameters
& MAME ZARL
EXEND 12
PROCNO 1
F2l - Acguisiticn Parzmeters
Date_ 20170210
\N/ Time 21,36
IHSTRUM spect
PROBHD L mm PAEED BE-
PULEROG zgog3l
=] 65536
H SOLVENT Cocls3
0 NS 12E
/ D3 4
Cl/\/N\SI\ 0 S 48661, EDL Mz
4 N7 P FIDRES 0.742520 Bz
| "OEt AQ 0.6733624 sac
H OEt RS 18390, 4
=t 10.275 usec
DE 6.50 usec
I 206.2 ®
o1 2.00000000 sec
D11 0.03000000 sec
o0 1
m———— CHANNEL f1
NUC1 bl
Pl 4. 60 usec
PL1 0 de
501 1214887762 MHz
- === CHANNEL f2 ==—==———
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NUC2 1H
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4 | : T T2z 25.80 aa
PL1 -
21.0 20.5 20.0 ppm PL1l 24.EB0 dm
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SR AN A bt i st abpoh oo bbbl mitol bty =7 = =TOCe3310T Parpeters
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3P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-
(dimethylamino)phenyl)methyl)phosphonate (16g)
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IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-(dimethylamino)phenyl)methyl)phosphonate
(16g)
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AZ61 1 MeOH - H20/MeOH/AF (S0%/50%/0.1%) XEVO G2-XS QTOF 07-Feb-2017

20170207_AZ61_01 18 (0.381) Cm (18:18) 1: TOF M3 ES+
100- 27101, : 3.05eT
Mass Czlc. Mass wmDa PEM DEE i-FIT Norm Conf(%) Formula
450, 0oyt e =0 ey g T n/fa C15 H27 N3 05 Ha P 5 Cl
¥
(s V)
450.1
- \N/
271.1
H
N._
a >l P/,O
| “OEt
H  OEt
452.1
¥
2y
{ ‘L V/ {_‘ET{)(J\JQSL
134.1 2424 [2T13 85528772
lli Lllll I\ b R I
¢ T } T 1 T P 1 T T T T T T T T T T T T mz
100 200 300 400 500 600 700 800 900 1000 100

(16g)

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

Current Data Farametercs

NAME Azl
EXPNO 10
FROCHO 1
FI - Acquizition Parameters

I o

FULFROG 2g3D

™ 19152

EOLVENT cocls

NE E

T T T T T T T T I3 |2 T s z
123 de m swe 6172.839 5z
ge5 e i i 3.2 o PP lomes 0.175507 sz
) 3.5613130 sec

pu} E1.00D uszc
IE &.50 usac
TE Z95.7 x
ol 1.00000000 sec
o 1
CHAKNEL f1

wnuc1 18

Fl1 T7.70 usac
FL1 2.00 d=
sFol 300.1318534 pmiz
FZ - Frocessing parametars
I S PrEinae

=F 300.13000E4 pEz

WO M
558 o
1.65 LB 0.30 ==z
[_ i o X Q\P _OEt
= Wil SN OEt
H
T T T T T T T T T T T T T T T
g0 786 7.0 6.5 6.0 5.5 50 45 4.0 35 30 25 2.0 1.5 ppm
o w o aeel W
b I = 5l sl 12l2 1slzlel |2 IS F

'H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-
(trifluoromethyl)phenyl)methyl)phosphonate (16h)
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Current Data Faramsters

NAME AZT1
EXPHO ii
FROCHO 1
FI - Acguisition Parameters
Date_ 20170227
Tima 7138
INSTAUM spact
PFROBHD 5 mm FABEO B3R-
PULFROG zopgi0
™ £553E
SOLVENT cocl3
oo, ne 2t
g - oE
4 ET 17985 €11 Bz
FIDRZE 0.274430 Hz
AQ 1.821900E sac
s 19390, 4
46 44 A3 e ow 27,000 ussc
126 T T T CE 4.50 usec
pEm ppm I I3E.5 K
8i:h ed-0 ; ol 2.00000000 ===
T T Bi1 0.03000040 sec
16.5 ppm OO0 1
PL1 -5.00 dB
S sro1 5. 4752853 oz
= CHANNEL fZ =======c
2 waltzlE
1K
£0.00 usaz
2.0 dn
T T ! ! ' i TR
. k)
128.6 iy 56 33 ] oom SEEET AL el X
H & Okt
a SR
\/\N’ N OEt
MJ I l )
A o L " AR "
ety gl Ll Y g i
T T T T T T T T T T T T T T T D F
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm ¥
BC NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-
(trifluoromethyl)phenyl)methyl)phosphonate (16h)
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o H X _OEt o B
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E ] 0.6733824 =ac
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DE 6.50 u=ac
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FIF o11 03000000 smc
L) 00 1
e CHANKEL £] mecec—
HOC1 31P
Fl 4.60 usac
FL1 0 a8
EFO1 121.48877TE2 MHz
s CHANNEL 2 s
CFOFRC[2 waltzle
FCPDZ HO.;: usac
PL2 Z.00 dB
FL12 22.B0 dB
T T T FL13 24.ED
19.1 19.0 18.9 rEm EFO2 300.1312005 MHz
FZ - Fromssing paramatars
i3 4 E5536
SF 121.4543510 MEz
WOW 2]
EEB a
LE 1.00 Hz
PT— - s CE a
FC 1.40
T T T T T T T
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0000

-

3P 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)

1
AZT1 I MeOH - MeOH/H2O/AF (50/50/0.1%) XEVO G2-X8 QTOF 09-Mar-2017
20170308_AZT1-01 23 (0 465) Cm (23-24) 1. TDF M5 ES+
100 4531 1 48e7
- (e d
Mass Calc. Masa mbDa I'FPM DRE =FIT HNorm Conf (%) Formula
453.0623 453.0623 0.0 0.0 -1.5 834.,2 9.375 0.01 €O 124 N4 D10 F P 5 €L
453.0621 0.2 0.4 12.5 934.8 9.977 D.00 €23 H21 © F Ma P 5 C1
453.0628 -0.5 =1.1 3.5  924.8B 0.057 94.42 €14 122 N2 O5S FA P 5 C1
453.0817 0.6 1.3 5.5 928.4 3.580 2.76 €13 H19 MNE O F3 Na P S C1
453.0630 -0.7 -1.5 12.5 934.9 10.126 0.00 €18 117 NE F2 P 3 CL
453.0616 0.7 1.5 T-5 931.6 6.837 0,11 €17 1121 M2 ©4 F2 P 8 C1
453.0632 -0.9 =2.0 8.5 933.5 8.696 0.02 €20 122 02 F2 Na P 5 C1
453.0639 -1.6 -3.5 -0.5 930.0 5.202 0.55 €11 H25 M2 OB F Na P § Cl
453.0606 1.7 3.8 8.5 835.2 10.451 Q.00 €16 1118 MNE FZ Na P S C1
453.060% 1.8 4.0 iL.5 236.3 1.536 0.00 €20 H20 H2 O3 F P § CL
453.0641 =1.8 -4.0 8.5 933.0 8.207 0,03 €15 118 W6 O F3 P 5 CL
453.0604 1.8 4.2 0.5 928.7 3.084 2.08 C12 H23 K2 O5 F3 Na P 5 €1
| 453.0644 -2.1 -4.6 4.5 912.6 7.797 0.04 €17 H23 03 F3 Na P 5 Cl
453.0645 -2.2 -4.9 15.5 939.2 14.387 0.00 €25 H20 © F P 5 CL
=
CF;
455.1 H
Nz OEt
1741 a0l /
o N Poke
)
i H O
Cd
3124 3
4750 5111
| 3.3 477.0(513 1
o ot b e b e b e Bates s e ae LT mz
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1

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

(16h)
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Curmant Data Paramatarcs
ME RITT-cpura
EXEND 10
PRDCHD 1
Fz - k:qul.:ul.nn Faramatars
Data_ 20170402
Tina 21
INSTRLRE ct
PROEED 5 mm RRAED EB-
PULPRDG zg30
™ E5234
SQLVERT DME0
XS ]
o3 0
En B223. EB5 Hz
2.35 ppm T T T T T T T T FIDRES 0.125483 Hz
4,1 4.0 3.9 ©Em 3.4 3.2 3.0 CEm ) z.esassng mac
AL 5
o™ 6:1.55!0 usac
o= .50 usac
1.2 FFM 1z 3010 X
m 1.00000000 sac
oo 1
= memmem CHANNEL [l mmmmem==
Xoc1 E]
T 11.20 usaz
rL1 -£.00 43
TLIW 23, A0ZEIZEI W
EFDL 400.1£24710 Bz
-n—n—n—rl—lTrrrrl—rrrlTrl—rn'l—r Fz - Fl'ﬂDﬂE!inl]’ F-.fm_ﬂf!
—_———————— 51 107z
7.8 ppm 35 Epm EF ano. 16:10:11 pEz
7.3 Epm EH
E5E ]
L3 0.30 Hz
ca a
[— lﬂ‘ rC 100
I i.L
H OEt
T T T T T T T T T T T T T T T T T a \\S,N
8.% 8.0 7.5 7.0 k.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 \/\ﬁ’ ) OEt
i e s r-| ol e | o =| o
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Corrant fata parandfars
MAME 7-cpurs
B

EXFHO
ERAOCHD

s'z - Acguisition Paramebars
Data_ 2017

a0z
Tina 5.Z0
INSTRUM spact
PROEHD 5 mm PABEC BB-
BULFRDC zgEgz0
IO 65536
SCLVENT DM=D
N3 2048
‘ I ~N' W“wilh o3 1
{‘1 A Sl 24038451 Bz
FIDRES 0.366738 Hz
I Ag 1.3633468 =sc
G
"'U W NM,rVU‘F oW R
55 54 53 ppm nE £:50 1sac
o1 0 zac
T T o1 D mac
00 1
63 EEm Ay
X AN S J—
HUC1 13C
51 11.70 usas
B ~2lo0 o8
14 ddipem PLw 5533633833 W
16.2 16.0 ppm 5%t 105.£30373¢ MHz
T LI N
CEDFRGIE waltzlé
WUCZ 1H
PCFDZ 80.00 usac
PLz -4.00 dB
PL1Z 12.5%0 dB
PL13 14.5%0 dB
PLEW 25. 40261269 W
PL1ZW 0. 65824252 W
Bl 0. 41532253 W
sF0z 400, 1618004 Miz
Fz - Procssiing parametass
a1 13147
ES 100. 6203623 Miz
WO EH
13 2.00 Hz
ca U
T T T T T T T T T T T EC 1.40
140 1300 120 110 100 a0 a0 70 &0 50 40 30 20 ppm

I3C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-cyanophenyl)methyl)phosphonate (16i)
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BILME RETI-cpura
EXEHO 1z
o EROCHD 1
[0} H “ _OEt F2 - hogquisiticn Farameters
N _N Date_ 20170402
Cl\/\ S~ \ Time 5.23
- INSTAUM spact
N\ OEt EAC3HD 5 mm FARED BE-
H EULSACG 2gpg3a
10 E5536
SOLVENT OHso
LE] 16
E] ]
WA £3102.563 Hz
FIDAXS 0.578127 Hz
R 0.5111308 =ac
CN Hi 2050
o 7.8 usac
oz E.50 usac
T 303.1 K
D1 2.00000000 =ac
o1l 0.02000000 =ac
00 1
CHANNEL 21
HUC1 318
Pl 13.79 ussc
BL1 -1.00 0B
BL1W 313.1E€036228 W
sFOL 1E1.5796380 MHz
CHANNEL 22
CEDEAGLZ waltzl
HUC2 18
ECEDZ 80.990 usac
Lz -4.09 OB
BL1Z 1z.50 OB
T T FL13 14.50 dB
BLIW 25 ADIE1ZET W
15.5 18.0 ppm PL1ZW 0.ESEZE252 W
BL1W 0.41532233 W
sFoz A00.1€16006 MHz
|, B2 - PIocessing paraneiers
e ot - g —— S1 131072
a5 1E1.5877370 MHz
WOW EN
T T T T T T T T T T T T T T 258 B
18 2.00 Bz
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Bc 1.40
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31p NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-cyanophenyl)methyl)phosphonate (16i)
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IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-cyanophenyl)methyl)phosphonate (16i)
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AZTT | MeOH - MeOHIH20/AF (S0/50/0.1%) XEVQ G2-XS QTOF
20170305_AZTT-01 23 (0.485) Cm (23:24)

104 4101
Cren)
-
Mass Calc. Mass mDa PPM DBE i-FIT Morm Conf(%) Formula

410.06893 410.0688 0.5 1.2 1
410.0704 =1.1 =2.7 1
410.0682 1.1 2.7 2.
410.07086 =13 =-3.2 5
410.0675 1.8 4.4 5

09-Mar-2017
1: TOF MS ES+

5 924.3 15.080 0.00 C15 H17 H5 O5 P §
-] 525.0 15.767 0.00 Cl8 H18 N3 03 Ma P 3

5 913.7 4.457 1.16 Cl2 H232 N3 05 Na P 8§ CL
.5 909,270,012 98,84 Cld H2ZZ N3 O5S P 5 C1

5 925.3 16.109% 0.00 Cl4 H21 N O3 F 5

1.15e7

CN
=]
H
No
Cl/\/ ,/S//\N P/O]Zt
269.1 O 4y d “OEt
4121
5
Eﬂ"‘l\fﬁh}
1211 d
421
2000 a3g3 4340
o bbbt ||> T I|rfll|*‘| R e Ay T
50 100 150 200 250 200 350 400 450 60D | 550 600 | &80 | 700 | 750 mo0 | 6% 500 | Sk Toen

MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-cyanophenyl)methyl)phosphonate (16i)
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Current Data Farametercs
KAME

AZ-TZ
THEHO 10
PROCKO 1
¥E - Acguisition Farameters
Data_ 20170311
Tinma 13.17
INSTRIM =pect.
FROBHD 5 mm FABED B3-
FULEROG zgal
™ 49152
SOLVENT s
KS E
] z
EWH 6172.839 Hz
FIDRES 0.125587 Hz
A 3.9013120 ==z

3EZ
oW 81.000 wsec
CE 550 uses
TE 7.0 e
=38 1.00000000 sec
™0 1
CHARNEL £1

wuC1 18
Fl T.70 usec
PL1 2.00 d=
SFO1 300.1318534 MHz

FE - Processing parameters

EF 300.1300021 MHz
WDW EM
sEB 1]

o H & Okt
a s b

SN OEt
H
OH

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

(16j)

S128



Currant Data Paramstars
_. AZ-TZ
EXPHO i1
FROCHD 1

F2 - Acquizition Parametars

Data_ 20170311

Ama 15.3%
INSTRUM =pact
FROBED 5 mm PARBC BE-
FULFROG 2opg 30
™ LR
SOLVENT oMs0
i) 2048
ns [l
SWH 178E5. €11 mHz
FIDAES 0. 274430 Hz
AT 1.821300F sec
RG 2D&42.5
™ Z7.900 u=ac
DE 6. 5D usac
TE 297.0 x
o> Z.00000000 sac
D11 D0.03000000 sac
oo 1

== CHANMEL f1 ========
132

T T T T
150 140 130 120

T T T
110 100 90

F1 6. 20 u=ac

FL1 -&6.00 dB

SFC1 75.4752953 MEz
CHARNEL 2 ==

CPDERG]2 walczié

nuc2 18

FCPDE 80.00 usac

FLZ 2.0D dB

FL12 22.ED dB

FL13 24.ED dB

sFo2 300.1312005 MEz

F2 - Frooessing parameters

51 LR

SE T5.467T6T MEz

WoW B

558 o

LB 2.00 sz

=] ]

FC 1.4k

T T T
20 10 ppm

3C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-hydroxyphenyl)methyl)phosphonate

(16j)
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Currant Data Farametars
3 Az-72
EXENO 12
FROCND i

F2 - Acquisition Farameters
Date 20170311

1541
INSTRUM pact
FRCEED 5 mm BABEEC BE-
FULFROG zgpg30
] 65534
ECLVENT CMED
us 1z2
s 4
EWH 48661.801 Hz
FIDRES 0742520 Hz
0.6733824 sec
RG 1E3E4
oW 10,275 u=ec
DE €. 50 uzac
TE 2.8 X
D1 2.00000000 s=c
D11 0.03000000 sac
00 1
=== CHAMNEL f1 ========
3ie
4. 60 uzac

0 ds
121.4E87762 MHz

======== CHANMEL {2 ========
CPOFRG[2 waltzlé

nuc2 1H
FCPRDZ 20.00 u=ac
FL2 2.00 da
FL1Z Z2.E0 dB
FL13 24.E0 dB
sFo2 300.1312005 MHEz

F2 - Processing parameters
&5534

SF 121.4948510 MHEz

S5B o

LB 1.00 Hz
[=:] o

FC 1.40

3P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-hydroxyphenyl)methyl)phosphonate (16j)
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IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-hydroxyphenyl)methyl)phosphonate (16j)

AZ72 | MeOH - MeOHH20/AF (50/50/0.1%) XEVO G2-XS QTOF %E;ZZEOQ;T
20170309_AZ72-01 21 (0.431) Cm (21:24) 1: A
2431 L
100+
|
Masz Calc. Mass mDa PPM LBE i=FIT MNorm Conf(i) Formula
401.0€52  401.0682 0.0 0.0 5.5 $17.0  2.843 7.11 Cl2 H20 ME 02 Na S C1 P
401.0685 0.7 1.7 8.5  994.3  19.843 0.00  Cl4 N8 M4 O6E 5 P
401.0701 -0.%  =2.2 9.5 98¢.8  20.508 0.00 Cl7 HI9 N2 04 Na § P
00Ty «171 =2,773.5 874.5 0.177 93,80 ClA H2I K06 SCLP
401.0878 1.3 3.2 0.5 976.7 2,388 9.09 Cll H24 N2 Q6 Ma S CL P
4011 ¥ OH
_Cyw)
&
H
= Cl/\/N\/S//\ /OEt
4531 o dfP\OEt
-
Crhriv]
2630 I
4230
461.1
10701221 4374 b 4250
2150 | | |
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MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(4-hydroxyphenyl)methyl)phosphonate (16j)
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Current Data Farametars

HANE AZO58
EXPND 10
FRICHND i
F2 - Acguisition Farameters
Date_ 20170128
Time 9.53
INSTRUM zpact
FROBED & mm BARED BE-
FULFROG =30
43162
SOLVENT cocl3
s
o5 2
SWH E172.839 Hz
FIDRES 0.1255E7 Hz
AQ 39613120 sman
RG 512
™ E1.000 u=ec
DE &.50 useo
TE 29E£.0 X
1 1.00000000 se=
o0 1
CHANNEL £1
HUC1 1H
P1 7.70 userc
PL1 2.00 dB
sFol 300.1328534 MEz
F2 - Processing parametors
51 £5536
=F 3001300068 MEz
WoW EM
558 ]
LB 0.30 Hz
GB
FC 1.00
H X\ _OEt
0\\ _N P
Cl _~ ,S\ \OEt
T T T T T T T T T T T T T T l-Nl \0
75 1.0 6.5 6.0 5.5 5.0 4.5 40 35 3.0 2.5 20 1.5 Ppm 2
=] e m") w l ofl= e = m)\m L'“‘_cla;'J nnll. ol /
alin| |2 2| g |& 38| 5| |2l |=8] @ =g |al|a
Al 2 = =l e P P R A P o) Y Pt les al el

'H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(thiophen-2-yl)methyl)phosphonate (16Kk)
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Current Data Parametess
ey ATIEE
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FZ - Acqguisition Faramaters
Date_ 20170138
Time 1214
INSTRUM =pact
FROBED & mm PABBO 2B-
FULEROG zopg30
o 5538
SCLVENT cocld
us 2048
D5 1
=WH 17865, E11 Hz
FIDRES 0. 274439 Hz
RO 1.321900E =ac
RG 163304
] ! ! ™ 27,800 usec
128 127 PEm E 5.50 u=ae
IE 2963 x
> 2.00000000 sec
J. D11 0.0300000 ne=
p\%q‘#h‘iﬁ' \ 00 1
CHANNEL 1
NuC 1
Fi 6.20 usec
FL1 -4.00 dB
T T T T T T — T sFoi T5.4752853 mEz
52 50 48 46 44 ppm 16.5 EPm CHANNEL £2
CPDFRE12 waltzig
WI. «nww xuo2 1k
FCRDE 20,00 userc
FLZ 2.00 dB
FL12 22.ED dB
FL13 24.ED dB
EFC2 3001312005 MHz
Eaananansssss
T T T
137 m F2 - Prooessing parameters
Ep 64.2 64.0 ppm 25 9B ER53C
EF T5.4677490 MEz
WO B
0 [ -
2 1 Mk', el e i ) P PR o i e 2.00 Hz
Al L Laa L Yerpulrbimed T ol S o
FC 1.40
T T T T T T T T T T T T T 1
140 130 120 110 100 a0 80 T0 60 &0 40 0 20 ppm

13C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(thiophen-2-yl)methyl)phosphonate (16K)
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H Q _OEt
a O\\s N__P
SN OEt
H O
7S
T T T T T T T T T T T
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Current Data Fazamet=cs

ERLME Az0ED
EXFHD 12
FROCND 1

2 - Acguisition Parameters
Dats_ IMm0paza
Tima 12.23
INETRIM spact
PROBHD 5 mm FABBO B3
FULFADG zgpgid

™ EES3E
SOLVENT cooll

E] 128

5] 1

EWH 4ESE1.801 Hz
FIDRES D.74E520 Hz
AQ 0.58733224 =sac
RE 15384

=7} 10.275 usec
-4 .50 usacz
T= 286.3 ®
ol 2.00000000 sec
oil 0.03000000 ==o
OO0 1
======== CHANKEL £l ========
muCi is

Fl 1.1 usac
FL1 a0 4m

srol 121.48377E2 MH:z
======== CHANKEL £2 ========
CEOPRE[2 waltzlE
wuc2 1H
FCFD2 40.00 uszc
FLZ 2.00 de
FL1Z 22.80 de
FL13 24.80 de
sFol 300.1312005 ME:z

a1
S
wWoW
=58
i
[=:]
=

¥? - Froocessing paraneters
EES3E

121 .494E510 MHZ

1.00 Hz

1.40

3P NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(thiophen-2-yl)methyl)phosphonate (16K)
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IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(thiophen-2-yl)methyl)phosphonate (16K)
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AZ58 { DCM - H20/MeOH/AF (50/50/0.1%) XEVO G2-XS QTOF 03-Feb-201T
20170203_AZSB 19 (0.398) Cm (18:19) 1: TOF MS ES+
100- 2320 : 1.20e7

Hi
ass Celc. Mass rmDa FEM LEE i-FIT Norm Conf (%) Formula
391.0317 g;%.g&lé 0.1 0.3 B.5 1002.9 22.524 0.00
0318 =D edan==0:3 2.5 980.4 0.000--100.00
0.4 1.0 25.5 1018.8 38,348 0.00
:g.S =1.3 17.5 1011.5 31,078 .00
.8 -2.0 11.5 989, 4 19.037 0.00

Cl5 H17 NZ 03 Na P 52
“Cl1-HZ1-N2.05.p 52 C1
C28 HBR O P

C23HII O Na P §

Cl9 HI17 03 P 5 ¢l

4130 D"
=
H “\ _OEt
a 'S R
SN OEt
H g
nnt
126.0 ag1.0 -
4150
2050  [234.0
1230 235.0 282. 91 | 00 4170
o |l.||]: J;ll|.| " |I |ll I|ﬂll L-ll.

75 1001251501?52002252502753003253503?54004254504?5500525550575600825550575

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

Jt_ﬂwk_. o =

FROGKD 5 mm FAEBO EB-
FULPROG g0
puj 49182
5.2 5.0 oEm SOLVENT iz
T T T T T T T T e £
EL72.E35 E;
4.2 4.0 ppm 3.6 3.4 3.2 ppm ?;KDRE nflisg:? ::
RO 2.9813120 sac
Rl 74.7
o3 81.000 usac
e E.50 usac
2561 K
Dl 1.0000D000 mac
mo i
T ———— CEREL f] s
KOC1 1K
1.2 ppm g 7.70 usac
FLl Z.00 cB
T EFDL 300.1318534 MHz
8.65 FZ - Promssing paramatars
3 E5536
E¥ 300.1300062 MHz
WO m
3B o
= 0.30 Hi
= o
T 1.00
IA o H Qi) _OEt
-
- Cl_~_.S v
| l LA [-h - N o P OEt
T T T T T T T T T T T T T T T T T N ‘
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 ppm
s . | 1 5 ) |
B B B W s 8 |5selelel Rl el
=11 o ~-la I.v-‘ .'-I al 12121 21RIRI3 I o

'H NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(pyridin-3-yl)methyl)phosphonate (161)
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Currsnt Data FParancters

HAME Az450
| | | EXFHO 11
) FROCHO 1
F2 - Roguisition Parameters
0\ H O\\P,OEt 2.:::_ 20170324
A\
- \ INSTRIM spact
Cl\/\N’S\\ OEt FROBHD 5§ mm FABED BB-
H BULPROG zgpg3d
= m EBS3E
SOLVENT cocli
Nx Hs 2048
i D= 4
SHH 17985.611 Bz
FIDRES 0274438 Ez
A 1.8219000 =go
RG 12390.4
oW 27.2800 uszc
Doz 6.50 u=ac
iz 2884 K
ol 2.00000000 =ac
Dii 0.03000000 =ac
—T 7+ o0 1
4.0 ppm ——=————— CpANNEZL £l ===
NUC1 13c
Pl 6.20 usac
T T T FL1 -6.00 d8
1459.5 PEM =FOl 75.4752953 MHz
CEANNEL f2 ========
CEOPRG[E waltzlE
NUC2 1H
PCFD2 a0.00 usac
PLZ Z.00 da
T T PL12 2Z.80 de
PL13 24.80 de
16.5 PEM  sro? 300.1312005 mnz
F2 - Propoessing parameters
136.0 ppm 51 o nag
5T T5.4677490 MHz
WOW EM
a
Z.00 Bz
a
ibh“" 140
T T T T T T T T T T T T T T T T T
150 140 130 120 110 W0 90 80 70 & 50 40 30 20 10 0 ppm

B3C NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(pyridin-3-yl)methyl)phosphonate (161)

18,992

o H 2 Okt
a R
SN OEt
H
Nx ‘
T T T T T
20.0 13.5 19.0 18.5 18.0 ppm
T T T T T T
205 20.0 19.5 19.0 185 180 ppm
3
2

Current Data Farameters

HAME AZED
EXFHO 12
EROCHO 1

FI - Acguisition Farametercs
Data_ 20170324
Tire

INSTAUM =pact
FROZHD E mm FABBO B3
FULFROG 25pg30

™ E5536
SOLVENT cocl3

HE 12

Dz 1

EWH 48E61. 801 Hz
FIDREE 0.742520 Hz
A D.E733024 sec
F3 1459E.5

oW 10.275 usec
DE &.50 usac
TE ZIE.3 X
ol Z.00000000 s=c
D11 0.030C00000 sac
D0 1

d2
1Z1.4EETTEZ

= CHANMEL fZ ==

walezié
1K
E0.QD usec
2.00 d=
22.40 d=
FL1l 24.40 d=
EFo2 300.1312005 ME=z
F - Processing parametacs
5L E3536
EF 121.45428510 M=z
WW =
=zm o
LB 1.40 Hz
=5} ]
BC 1.40

31p NMR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(pyridin-3-yl)methyl)phosphonate (161)

S134



=]
o - ! :
- i . J |
g 7 Ii \‘
i |
|
8 J | vﬂl il |
% | | .w. ﬂ
=oe l|'|
g~ H Q oE || . IR
c (0] b~ t |' ”
o - al \\S/N P ii l \
E 2 NN OEt l I ’
g L I I |
8o | | | |
s Na | I
g 1 A
a |
&
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=1 i ge mg of o N~ &8 SEAN « LODRG
25 & 4288 H 28 5k 2 nEYY 4 88kC
o - rrrr - T r@E@® Ok O OD0T
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CADATACEISAMEYMBIOSEEinebAMZ45.1 AZAS ATR O7H2r2017]

IR Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(pyridin-3-yl)methyl)phosphonate (161)

AZ45 1 DCM - H20/MGOHIAF (S0150/0.1%) XEVO G2-XS QTOF
20170203_AZ45 18 {0 381) Cm (17.40) 1‘3136:’:03‘2&‘7
100 01 U . 33707
Hass Cale. Mass mba FEM GBE i-FIT Hoem ConEl(k) Farmula
306.0710 age.0711 -0.1 =D.3 18.5 9Ed.1 24,184 0,00 CX4 Hld B O Ha P
18607131 -0.3  =b.E 12.5 571, 7.747 D0.04 €20 HIA N ©3 P Cl
386.0706 a.4 i.0 5.5 463.9 0.025 57.52 €12 H22 W32 05 P 5 Cl1
386.0704 0.6 1.8 9.5 a74.5 15.626 0,00 Clé H18 W3 03 Ha P 5
3860722  -l.2 -3.1 4.5 967.6 3.715 2.44 ClL5 HZ3IN O3 Ma P 5 Cl
# ‘ SN
281 H Z
PN 2 OEt
a . /
) e
H ¢ OFt
f'll.Jn.*
4081
1260
} 2689 4101
- : Lot et i el 'J.Jl o .1!. e ||" ' . N . ™z
75 100 125 150 175 200 225 20 275 300 225 350 375 400 425 450 475 500 525 550 £75 600 €25 €50 €75 700

MS Spectrum: Diethyl (((N-(2-chloroethyl)sulfamoyl)amino)(pyridin-3-yl)methyl)phosphonate (161)
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Current Data Farametors

NAME AZIEC
EXPNO 10
FROCNO 1
F? - RAcguisition Parameters
Datae_ 20170420
Tima 3.58
INSTRUM spect
FROZED 5 mm PAZED BE-
FULFROG zg3l
o 49153
SCLVENT OMEQ
NE E
..JLH..‘ x JUL - 4 : T l;iﬂ E172 .‘]Sg Hz
3.0 2.8 FPT  pipmes 0.1255E7 Hz
T T T AT 3.9E13120 sec
EG 258
3.7 3.8 ppm k) £1.000 u=ec
; ! : ! T T DE .50 u=sc

FZ - FrooRssing parametecs
G55E36

T.6 7.5 1.4 7.3 7.2 pEM IE 295.5
Dl 1.00000000 sec
oo 1
======== CHANMEL f1 ========
nNoc1 11
F1 7.70 usac
FL1 200 dB
EFO1 300.1318534 MHEz

ZO UL Y R

5F 3001293054 MEz
B

e 4.8 4.6 ppm LB 0.30 Hz
8.4 8.3 £Em P --

Q
, A - S ot o

Cl_~ - S\i) OMe

T T T T
i i q 5.0 4.5 4.0 35 3. 25 2.0 pp
eloil= =

e el

'H NMR Spectrum: Dimethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16m)

Currant Data Faramatars
HAME AZQBC
EXPHD 11
FROCNO 1
F2Z - Aocquisition Parameters
Dara_ 20170420
Time 6.15
INSTFUM spact
FROBHED 5 nm PABRBO BB-
FULFROG 2gpg 30
™ 65536
EQLVENT DM=D
HE 2018
nE q
=nE 179E5. 611 Hz
T T T FIDRES 0.374430 Hz
B3.5 ppm s} 1.0219008 sac
e 16384
il 27300 usec
oE 6.50 uzarn
= 195.6 X
Di 2.0000000D sac
pii D.03000A0D =ac
1m0 t
== CHANNEL £l =——=
Mo 13c
FL 6.20 usac
FLL -6.00 dB
sFol T5.47T52953 Moz
======== CHANMEL fI ==———==
e CFDFRG[2 waltzlé
Noc2 i
T T 44 43  ppm PeED2 80.00 uses
FLZ 2.00 da
118 128 == FLiZ 226D d=
FL13 24.ED dn
sFo2 300.1312005 Mz
F2Z - Processing parameters
H A ome
C \\S,N P\
" gy o l\/\N/ N OMe
H O
T T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40 Pp

13C NMR Spectrum: Dimethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16m)
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Currant Data Faramatars

22,785

HAME AZEEC
EXFNO 14
FROCHD 1
(o) FZ - Acquisition Farametars
o H X\ _OMe Date_ 20170410
A _N Time E.51
Cl S’ \ IHSTRUM spect
\/\N/ A\ OMe FROZED 5 mm PAEBD 3BH-
(o) FULFROG zgrg I
H ™ EEEig
SOLVENT oMED
ns 1z@
D3 4
SWH 48661.401 Hz
FICRES O.T425Z0 xz
AQ 0.ET338Z4 =zc
RG 1E3E4
b} 10.275 u=ec
DE E.50 usac
TE 285.6 x
D1 Z.00000000 =z
D1l 0.03000000 s=c
Tod i
======== CHAMMEL i ========
Huc1
F1 4. 80 u=ac
FLl B
EFOl 121.4E37762 MEz
======== CHAMMEL {2 ========
CPOFRE[2 waltzlé
nruc id
T T T FCFD2 20.00 usmac
FL2 2.00 dB
22.3 22.8 ppm FL1Z 22.E0 da
FL13 24.ED dB
SFo2 300.1322005 MEZ
F2 - Processing parameters
ST GE53E
SF 121.4043510 MEz
W EM
L s52 a
= La 1.00 Hz
=] 0
FC 1.40

L el e G e i A i i |
35 34 33 32 21 30 20 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 ppm

g

10000

3Ip NMR Spectrum: Dimethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16m)
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T g @mu - § moiw g W wogr & o @
HE B8 2 % HBn2E H 9°fgs RERE ¥ &
LI ™™ - - - - [0 oo w o=+
T T T T T T T
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Wavenumber cm-1
DYDATACE| SAMSYMBIOSEZINEE ADUF IRVAZES.D A7EE ATR 10AT7r2017]

IR Spectrum: Dimethyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16m)
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AZBE (MeOH) - MeOHIAF (100%/0.1%) XEVO G2-X5 QTOF

02-May-2017

20170502_AZBS_03 13 (0.275) Cm {13:15-{2:3427:31)x2.000) T ro:‘:lys ES+

100- 3sT0 e 14708
= S

Mass Tale, Mass mda 31 DEE i-FIT Horm Conf(d) Formula
] 247.0 ITOLIT 5550440 =04 =1.1 3.5 26.0 0.000 100,00 CI1 H19 NZ 05 P 5 Cl
357.0494 -1.7 =4.B B.5 37.8 11.784 0.00 €12 HI5 N& O P § CL
H
NL
a > OMe
* y P
/
HJ OMe
1580
106.1
248.0
2161 r

2130 1.
spspde0 | 3

T T T *r 'Ji l A e I"1I 'haiad ) l'l{ -+ |"!!"r-'| L| nl LI T '*L“”""" T T T T T T mz

B0 100 150 | 200 250 | 300 | 350 400 450 500 S50 600 680 FOO TS0 800 850

NEOMTOT AR TR AU MO TOA O TOO G NAOMN T A NWO Mo
NGV ddypyrssNyorNAdAoeYM Moo SO R danmNO oo adh o~
FEYSCOLETOAMEAMEANN A A A A A AN N A DO MMM ND =T T T o
4 laia e decwiiy efa aedalde s detalle’ efie ety wfl geveiny wia e Aa Gdvaii e aevy
mwdbd}r‘—r‘“l“-I"—I"‘-r‘-hhhhhhhﬁrhhhﬁﬁh‘é‘o\bwwﬂﬂlﬂ [l R R e R R R ]

Currant Data Faramatars
HAME RE-033
EXFNO b1
PROCNO 1
F2 = ncquisition Faramctars
Data_ Z017052ZE
Tina 1.01
INSTRUM spact
PROEHD 5 mm FAHED BH3-
PULFROG 930
0 45152
I EQLVENT IMSD
| H3 E
il ]

z
SHE 6172.833 Hz
T T T T FIDRES 0.12E58T Hz
4| 1BE1IIZC mac
7.6 7.4 T2 7.0 ppm T T T T T B 456.1
3.2 3.0 2.8% ppm o B1.000 ussc
DE .50 usac
1E 253.6 X
o1 1.00000000 sac
700 1
....... CHAMNEL £1 mmmmmmmm
HUC1 1
P1 7.70 uzac
FL1 2.00 a3
] 300.1318534 BHT
E2 - Procassing paramatars
EH 3¢
5176 ES 300.1300047 Mz
. T WIW =™
PR AR RARRRARAAY RALAY 5 ]
18 0.30 Bz
5.1 ppm ca ]
ES 100
(0]
: a JLJUU. ] 1 o B % opn
N P

N
Cl\_~ ,S\b \OPh

089
104

il ¥

H NMR Spectrum: Diphenyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16n)
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Corrent Data Farametars
HAME Az-083
ZAPHOD i1
FROCHND 1
FE - Acquisition Paramcters
Data_ 20170528
Time 3.18
INSTRIM zpect
FROBHD 5 mm FAEREO BB-
FULEROG rgpoil
D €353
SOLVENT OME0
HS Z04E
33 1
SWH 1798E.411 Hz
FIDRES 0.274439 Bz
AQ 1.821900E mac
T T T T T T A3 18330.4
130 12% 128 127 126 FEM T T oW 27.800 uses
CE &.50 usac
120.5 DPM 1 293.6 &
oL 2.00000000 sac
oii 1.03000000 =ec
H 2 orn 0 :
\_N P\
Cl\/\N/S\\ OPh CEANNEL £1 ==
H O
.20 usac
-&.00 da
TE_ 4752953 Mz
======== CEABNEL £Z ===
CEDPRG[2 waltzlg
o2 ig
FCFD2 ED.OD usac
FLZ 2.00 d2
FL1Z £2.80 d=
FL13 Z4.80 da
T | SFO2 3001312005 Mz
150.0 BEm FI - Processing paranatars
&L E353E
&F V5 AETTBET MHz
WoW =
558 ]
i LB 2.00 Bz
V i g GB ]
BC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 0 40 20 0 ppm

3C NMR Spectrum: Diphenyl (((N-(2-chloroethyl)sulfamoyl)amino) (phenyl)methyl)phosphonate (16n)

Current Data Parametars

:11 HAME Rz-093
— EXFNO 12
X PROCHO 1
-
% F? - Acquisition Parameters
Data_ 20170523
Tima 3.2E
INSTRUM spact
O PROBHD 5 mm FABEO BB-
FULFROG zgpg3l
(0} H \ _OPh I E553E
N\ N SOLWENT IMS0
Cla_~ .8, \ it
- 03
N\ OPh BT 4ES61.801 Ez
H (0] FIDRES D.742520 Bz
AQ 0.6733824 =ac
BE 145055
o 10.275 usac
oz £.50 usac
I= 2825 K
oi 2.00000000 =ac
oi1 1.03000000 =ac
i) 1
======== CHANNZIL fl ========
HUCL 31r
F1 1.50 vsac
FL1 <8
srol 121.4887762 MHz
======== CHANNEL f2 =======
CFDFRG[Z waltzlE
NUCE 1H
FCFOZ 40.00 vsec
FLE Z.00 48
FL1Z 27.80 da
FL13 24.20 48
sroi 300.1312005 MHz
e e L o e e s s e e o e B g
Fl - Frocessing pacameters
14.20 14.15 14.10 14.05 ppm e o
sr 121 .494E510 MAz
WoW EM
S58 a
LB 1.00 Bz
GB a
BC 1.40
T T T T T T T T T
14.8 14.6 13.6 134 ppm

14.4 14.2 140 138
2
8

3P 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)

1
AZS3 (MeOH) - MeOH/AF {100%/0.1%) XEVO G2-XS QTOF 08-May-2017
20170509_AZ53_01 10 (0.225) Cm (10:14-{1:3+42:48)x10.000) v 1: TOF MS ES+
4814 2.04e’
1001 iy,
4 i)
o H 2 oprn
a s NNR
SN OPh
H O
3_
483.1
247.0
49081
240.0
Faisda 614.2
G T || T T A rrrbrrrrrr ey |II TllLL| -L T | RSN SRS RAAAS LAARS LALLS LAl RS LAAM) LA |1| T
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MS Spectrum: Diphenyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (16n)
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N 7 e TR\ N s e e

EXPND 10
TRDCHD 1
¥z - Roquisltion Faramakacs
Data_ 20170504
Tima 2213
INETRLE spact
n TROBHD 5 Tm FRIED EE-
v Jl | TULPROG zg30
;f \ J ! ko] ESE36
| SQLVENT coCls
L] H3 ]
o3 0
ET AZ23. £B5 Hz
T T T FIDRES 0.1254B3 Hz
a.8 2.6 opm T T T T ﬂ 3.9&15::2 mc
3.4 3.z 3.0 ppm e o™ 6:1.55:0 usaz
. m DE .50 usac
P = 203.0 K
ol 1.00000000 mac
oo 1
_____ CEHANNEL 1 memmeme
HUCL 18
71 11.20 usac
TLl ~£.00 43
PLIW 23, A02E1TED W
EFOL 400. 1624710 MEz
—l—l—l—l—l—l—!—!—!—!—l—l—!—l—l—l—l—r IL Iz - Prunﬂ::inq P::m‘_ﬂl’!
51 131072
T T T 6.4 6.3 ppm l?Ef;H aon.Jenocrsj MEz
7.5 7.4 PEm TsE "
—_ T La 0.30 Hz
=] ]
1.4 BDm e 1.00
I M _M_J\.J W N
o H 0\\ _0
T T T T T T T T T T T T T T T a % N .
7.% 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 pm \/\N’ A 00—
H
1y oy || o oo = =] ol [ o) e
= e | T | o eaf | ok Ly 'y
(=1 = clo| H o L EEIE ool |o
™ G Al A ola|H | wef |

Current Data Farametars
HAHE ATIE
Y EXENT 1
PROCHT 1
o 1 %0
N N__P FZ - Requisition Farameters
Cl R \ Data_ 20170505
TN % O Tina 0.12
H INSTAIM spect
PACSHD % mm BRERD BE-
BULFRCD 19pg30
0 £5536
SOIVENT coc13
N3 zaga
o3 ]
SWH 24028, 461 Hz
FIORES 0.366738 Bz
r 13631488 =ac
T T T AG z050
73.0 72.8 72.6 ppm IOV SR S R i e by 3t s
46 44 PEm TE
m
D11
00
T T CHIMMEL f1 mmmmme—=
NUC1 13c
24 23 ppm g 11.70 usac
FL1 -2.00 OB
g M BLIN 55.33699433 W
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3C NMR Spectrum: Diisopropyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (160)
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3P NMR Spectrum: Diisopropyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (160)
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IR Spectrum: Diisopropyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (160)
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MS Spectrum: Diisopropyl (((N-(2-chloroethyl)sulfamoyl)amino)(phenyl)methyl)phosphonate (160)
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TH NMR Spectrum: Bis (2,2, 2-trifluoroethyl) (((N-(2-chloroethyl) sulfamoyl) amino) (phenyl) methyl)

phosphonate (16p)
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3IP NMR Spectrum: Bis (2,2, 2-trifluoroethyl) (((N-(2-chloroethyl) sulfamoyl) amino) (phenyl) methyl)
phosphonate (16p)
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3P NMR Spectrum: Bis (2,2, 2-trifluoroethyl) (((N-(2-chloroethyl) sulfamoyl) amino) (phenyl) methyl)
phosphonate (16p)
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MS Spectrum: Bis (2,2, 2-trifluoroethyl) (((N-(2-chloroethyl) sulfamoyl) amino) (phenyl) methyl)

Phosphonate (16p)
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TH NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(phenyl)methyl)sulfamate (18a)
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3C NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(phenyl)methyl)sulfamate (18a)
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3P NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(phenyl)methyl)sulfamate (18a)
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IR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl) (phenyl)methyl)sulfamate (18a)
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3C NMR Spectrum: 2-Chloroethyl ((4-chlorophenyl)(diethoxyphosphoryl)methyl)sulfamate (18¢)
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IR Spectrum: 2-Chloroethyl ((4-chlorophenyl)(diethoxyphosphoryl)methyl)sulfamate (18¢)
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NMR P3! Spectrum: 2-Chloroethyl ((4-chlorophenyl)(diethoxyphosphoryl)methyl)sulfamate (18c¢)
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'H NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(2-fluorophenyl)methyl)sulfamate (18d)
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13C NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl) (2-fluorophenyl)methyl)sulfamate (18d)
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3P NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(2-fluorophenyl)methyl)sulfamate (18d)
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IR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(2-fluorophenyl)methyl)sulfamate (18d)
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MS Spectrum: 2-Chloroethyl ((diethoxyphosphoryl) (2-fluorophenyl)methyl)sulfamate (18d)
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Currant Data Parametars
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FROEED 5 mm FABED BE-
FULFROG zg30
481562
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NS ]
b 2
EWH E172.839 Hz
FIDRES 0.1255E7 Hz
AQ 3.8B13120 sec
e} 3e2
BB = I o E1.0D0 usac
DE E_50 usac
4.7 == 1:2 Fpm 16 296.2 X
Dl 1.000023C00 sec
TO0 1
======== CHAMNEL f1 =======
HUC1 iH
F1 7.70 usac
FL1 2.00 dB
EFC1 300.1318534 MEz
5,35 I} “k‘m F2 - Processing parametarcs
- pEm 51 SEE3S
ol =F 300.1298884 MEz
WOW EM
T T T T T =58 o
1.6 LB Q.30 Hz

4.0 3.8 ppm
FT 1.00
L o X O\\P/OEt
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_l__. | v \CPEPIISTSTONY i kj__u Cl\/\o/ S\b OFEt

T T T T T T T T T T T T T T T T T T
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IH NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(4-methoxyphenyl)methyl)sulfamate (18e)
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Z2.2¢
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£5535
DMsO
204E

1
1THEE.E11 Hz
0.274439 Hz
1.8Z1900E sac

1E390.14
27.800 usec
550 usac
2970 X
Z.00000000 ===
D.03CC0000 sac
il

CHANMEL fi ========

i3c
.20 usec
-6.00 d=
T5. 4752853 Moz

======== CHANNEL I ========

CFOFRG[2
wuc2
FCPD2
FLZ

FL1Z
PL13
sro2

waltzlé
1B
ED.OD usac
2.00 d=
22.8D0 d=

24.40D0
300.1312005 oz

FE - Frocessing paramoters

EL
EF
WIW
|
LB
GE
o

T5.46TTAET Moz
M

2.00 =z

1.40

I3C NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(4-methoxyphenyl)methyl)sulfamate (18¢)
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Corrent Data Farametacs

HAME ATIEC
EXFHO 13
FROCHO 1

FI - Acquimition Faramsters
Daka_ 20170330
Timz 2.54
INSTRUM pect
FROBED & mm PARBD 2E-
FULFROG 23pg 30

™ B3h3E
SOLVENT oMsa

ns 1ZE

s 1
=WH 42EE1.001 3z
FIDRES 0.742530 Hz
A2 0.ET33824 =ec
FG 1E390.4

oW 10.275 usec
DE 6.ED usec
TE Z9E. B x
it Z.00000000 sec
Dil 0.03000000 sec
DO 1

5D
SF

WoH

EEB ]
LB

GB ]
FC

Z4.ED dB
300.1312005 Bz

FI - Frocessing paramcters
E3536

121.4948510 pEz
B

1.00 Hz

1.40

3P NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(4-methoxyphenyl)methyl)sulfamate (18¢)
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IR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(4-methoxyphenyl)methyl)sulfamate (18e)

AZB2 (MeCH) - H2D/MeOH/AF (50%/50%/0.1%)
20170331_AZ82_01 9 {0.209) Cm (8:11-{1:3+36:48)}
100- 2571
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MS Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(4-methoxyphenyl)methyl)sulfamate (18e)
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Currant Data Paramestarcs
HAME AzZ23c
EAPHD 10
FROCHD 1
rl - Acquisition Parametars
Data_ 20170328
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l FROBED 5 mm FAERO BE-
-Fﬁ FULPROG =530
J i ™ 49152
SOLVENT DHEO
NE B
oE z
SWH &17Z.839 Hz
3.5 9.4 T T T T T T FIDREE 0.1Z5587 Hz
® - ppm 4.0 3.8 3.6 3.4 ppm -:'g 3-9!13;252 =s
1.3 1.2 ppm oW 81.000 usaz
DE &_5D usac
TE I35 .7 K
ol 1.00a00000 =ac
DO i
== CEARNEL fl ====
11
7.70 usec
PL1 2.00 d=
= SFO1 300.1318534 Mz
e
FI - Processing parametaers
T T T
SF o Mz
7.6 1.5 7.4 7.3 7.2 1.1 ppm AT =
558 ]
£ L8 0.30 Hz
| | H— s c
™ = L u'. l_ L
4 H Q\ _OEt
a s N R
T T T T T T T T T T ~ N
10 9 8 7 3 5 4 3 2 1 ppm 0y, OEt
- T=H =T P‘-H :nr-.mlqmm ™ mok 4 S
@ =] @ o|m|o|o|o|m @ ol|a) .
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'H NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(thiophen-2-yl)methyl)sulfamate (18Kk)

Current Data Parameters

NAME AZE3C

EXFND 11

PROCHD 1

F2 - Acquisition Parameters

Data 0170423

Tima 14.37

IKSTRIM spact

FROBHD 5§ mm FABRO BE-

PULFROG zgpg3d

m EEE3E

SOLVENT ™SO

H3 2041

D3 Ll

HH 17925611 Kz

FIDRES D.27343% Ez
1.8210000 =ac

BiG 1638

oW 27.E00 usac

D= 6.50 uszo

1z 2050 K

o1 2.00000000 =ac

D1l 0.03000000 =ac

0 1

======== CHAMNIL £1 ========

it 13c

Pl 6.20 usac

PL1 -6.00 48

srol T5.4752953 MHz

PL13 24.80 48
sFOE 300.1312005 MHz
F2 - Proocessing parameters
51 EGE3E
=¥ T5_467TEET MHZ
WO EM
538 1
1B 2.00 Ex
o2 [

T T T T T BC 1.40

T T T T T T T T T T T T
160 150 140 130 120 10 100 S0 80 70 60 50 40 30 20 10 ppm

3C NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(thiophen-2-yl)methyl)sulfamate (18K)
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| | Curzent Data Parametsrs
NAME AZE3C
EXPND 13
PROCND 1
F2 - Acquisition Parameters
Date_ 20170423
Tima 15.04
IKSTRUM zpact
FROBHD 5 mm FABBO BE-
PULFROG zopg30
o o EZE3S
SOLVENT oHED
H -\ _OEt N3 128
%N P\ = asee1. k03
S 1.B01 Bz
Cl\/\o/ S\\ OEt FIDRES 0742520 kz
[0) aAQ 0.6733624 =ac
BG ZOEQZ.5
Z] e 10,275 usac
0z E.50 usac
e IE 2358 K
01 2.00000000 =ac
Dil 0.03000000 =ec
o] 1
======== CHANNZIL {1 ========
HuTl 3p
Bl 1,80 msac
FL1 0 ds
sF01 1214287762 Muz
======== CHANNEL £2 ========
CFOFRG [Z waltzlg
HUCE 1H
PCFRZ 90.00 usac
PL? 2.00 d8
PL1Z 22.80 dm
PL13 24.80 d8
sFOR 300.1312005 Mz
F2 - Prooessing paramaters
51 E5E34
sr 121.4943510 MHZ
WIW EM
558 1]
12 1.00 Bz
T T T T T T T T T T T T T T T Ga a
19.2 19.0 188 186 184 182 180 178 176 174 172 17.0 168 166 ppm ¢c 1.40
al |2
o I

31p NMR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(thiophen-2-yl)methyl)sulfamate (18Kk)
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IR Spectrum: 2-Chloroethyl ((diethoxyphosphoryl) (thiophen-2-yl)methyl)sulfamate (18K)
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AZB3 {DCM) - MeOHAF (100%/0, 1%) -vials Waters
20170413_AZE3_01 11 {0.343) Cm m 12;

XEVO G2.X5 QTOF 13-Apr-2017
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MS Spectrum: 2-Chloroethyl ((diethoxyphosphoryl)(thiophen-2-yl)methyl)sulfamate (18Kk)

SI57




Currant Cata Farametars

KAME AL.BE
EXFNO 0
EROCKD 1
i I - Aoguisition Farameters
g
Data_ 201704801
il Tima
L INETRIM spact
EROBAD 5 nm PABRO BE—
‘} qu FULPROG 230
et ™ 49152
e EOLVENT cocl3
KE E
14 z
T T T T T T SHH 61712.8390 Hz
3.9 3.8 3.7 3.6 I.b pEM FIDRES 0.135507 Bz
il AQ 3.9013220 ==z
4.3 4.2 RS 12902
EET =) 31000 usez
CE 6.50 usac
e R P TE 797.3 K
']\ 1.4 1.2 pEm ?LD I_UOGDODGE =ac
== CHAMNEL 1 ===
1B
T1.70 umac
] B 2.00 dn
5F01 300.1318534 oz
6.2 ppm
TI - Prooessing parameters
&I £3536
&F 300.1300110 Mz
T WIH =
7.1 e BT e L TR E=: a
. ppm 5.E  E.d4 opm é: : 0.30 Hx
2 1.40
I W 1 th( i |
T T T T T T T T T T o
8 7 6 5 4 3 2 1 0 ppm I
Cl _C. 4
NN /P/\OEt
%fE%Ej ar WE 8{3 2l Q%‘WSW A Hed
=|riei|= = - dl 12 l=]e =1 PR
'H NMR Spectrum: Diethyl ((3-(2-chloroethyl)ureido)(phenyl)methyl)phosphonate (20)
b GanEdl pzaw 43
5o EENELE el e &
an et Lo am e
| W ” | | \&.V Curcent Data Faramatars
HAME nIBE
EXPRO i1
FROCHO 1
FZ - Acquizition Parametars
Data_ 2017T0EZT
Tima 23.87
INSTRUM spact
FROZED 5 mm PAREC 2E-
FULFROG zopg 30
™ 3536
EOLVENT cocls
NE 204E
o= Ll
SWH 179E5.£11 Hz
FIDRES 0.274439 Hz
g 1.823900E =ac
RG 1&3E4
p] 27.800 u=ac
DE &.5D usac
T T T T TE 290.5 X
ol Z.00000300 sec
i p2aan ppm 16.5 EPM pi1 0.03000000 se=
oo 1
=== CHANMEL f1 =
d;
&
-4.00 dB
T5. 4752953 MEz
=== CHANMEL f2 ========
CPDERGIZ waltzlé
M el M Cl_~ ,&\ L pibird 1E
NN < FCPDE 80.00 usec
H Hgg OFt F L E R F ow et PL2 2.00 ds
64.0 63.5 j=j=inl FL12 22.E0 dB
B B FL13 24.ED dB
158 rem sFo? 300.1312005 MEz
F% - Processing paramaters
3 5536
SF T5. 4677480 MEz
WO B2
=58 o
" | ) - I 7
G ]
FC 1.4D0
T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 & 70 &0 50 40 30 20 10 ppm

13C NMR Spectrum: Diethyl ((3-(2-chloroethyl)ureido)(phenyl)methyl)phosphonate (20)
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Current Data Parametars

KRAME RIFE
EXPHO 15
FROCHD 1

FI - Acquismition Farameters

Cata_ 201T0E2E

Tima 1.a7

INSTRUM spect

FROZHD & mm FARED 3R-

FULFROG zgpgdl
B5538

SOLVENT ©ocl3

K= 12E

o= 1

EWH 48E€1.801 Hz

FIDRES 0.742520 Hz

aAQ D.£733024 =ac

ARG 14304

oW 10.275 usec

CE &.50 usac

TE Z90.E K

ol Z.00000000 sac

ol1 0.03000020 sec

™o 1

======== CHANMEL fl ========

wuci ip

Fl 4.ED usec

FL1 [

SFC1 121.48BT7EZ MHz

18
ED.OD usec
2.00 d=
22.80 d=
an d=

23.4 23.2

T T T T T T T T T T T T T T T T
31 30 20 28 27 26 25 24 23 22 2 20 19 18 17 ppm

o

23.0

Fpm

Z4.
300.1312005 MHz

sFod

r2 - Processing parametars
i1

8§F 121.4948510 MHz
WoW

EE] ]

LB 1.00 Bz
=] o

S 1.40

3P NMR Spectrum: Diethyl ((3-(2-chloroethyl)ureido)(phenyl)methyl)phosphonate (20)
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IR Spectrum: Diethyl ((3-(2-chloroethyl)ureido)(phenyl)methyl)phosphonate (20)
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AZ36 {MeOH) - MeOH/AF (100%/0.1%) XEVO G2-XS QTOF 27-Jun-2017
20176027_AZS6_01 14 (0.293) Cm (14:18-(37:45+1:4)x5.000) 1: TOF M5 ES+
P b 1.0847
(A )
v o
4
Cl _C.
SN ot
; H  Hgo
(A
M
=
3731
2441 }
?@' ) [?r“’w;;l
106.1 7182
™Hi2
l 882
[ |] T ekt T T T T }/ . ! Y ; e
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Current Data Parameters
HAME R

fa)

T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05

5

e

1

=

ik

o)

)

g

2126
EXFND 10
EROCHO 1
F2 - Acquizition Parametars
Date_ 20170627
i 10.20
INSTRIM zpact
FROBHD & mm FAEBO EB-
FULFROG 30
Ei 40152
SOLVENT cocll
NS
Ds 2
SWE E172.E3% Ez
FIDRES D.125587 Ez
ag 3.9313120 =ao
BG aiz.7
oW 21.000 usec
14 6.50 usac
Iz 20E.0 kK
138 1.00000000 =ac
™m0 1
======== CHAMNEL fl =======
HUZ1 1
Fl 7.70 usac
PLL Z.00 dB
srol 300.131E534 MHx
F2 - Frocessing parametars
EI EEE3E
X 300.130004d MHZ
WO EM
538 i
1B 0.30 Bz
&a a
=4 1.00
: 2 Y,
L /7
ppm CI\/\N C N ot
N HEto
[¢]

IH NMR Spectrum: Diethyl ((3-(2-chloroethyl)-3-nitrosoureido)(phenyl)methyl)phosphonate (21)
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Currant Data Faramotars

HAME AzZ-12&C
EXFHD 11
PROCHO 1
F2 - Acguisition Parameters
Dats_ 20170707
Tima
INSTRUM spact
PROBHD 5 mm FAEBO EB-
PULEROG zqpg3d
™ E5E3E
EOLVENT coold
H3 512
o3 4
J 0 o Nozridss e

FIDRES . Ez

S 4 ag 1.8218008 sac

) / RG 20642, 5
N HEtO OEt oW 27.800 usec
(o] Dz £.50 u=mao

pe 200.1 K
ol 2.00000000 zac
pii 0.03000000 zac
o0 1

CHANMKEL £1

CFOPRG[Z waltzlg
HUCZ ix
PCFDZ 40.00 uszc
PLZ Z.00 dm
PL12 2%Z.81 48
PL13 24.20 48
sro2 300.131Z005 MHz
F2 - Frocessing paramaters
33 EBI3E
5F T5.44877430 mHz
% WO EM
=58 [
LB Z.00 Bz
i Gz [
PC 1.40

T T T T T T
200 180 160 140 120 100 B0 60 40 20 0 ppm

13C NMR Spectrum: Diethyl ((3-(2-chloroethyl)-3-nitrosoureido)(phenyl)methyl)phosphonate (21)
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=1 Current Data Farameters
L HRME AZ12E
DHFHD 13
PROCKO 1
71 - Aoguizition Faramotars
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INSTRUM spRct
FROBHD & mn BABED BE-
FULPROG zgpgid
1 o 1) 555335
/s ZOLVENT oo
CI\/\N,C\N Bl s i
! HEtd OEt -5 1
oN T 4EGEL.B01 Hz
FIDRES 0. M2520 Hz
AQ 0.873382] sac
G 20E42.5
o 10.275 usac
=24 .50 usez
= 292.2 K
ol 2.00000000 sec
oii 4.03330000 sec
o0 1
== CEANNEL £1
4.
4B
121.48377€2 MHz
CEANNEL £2 =
waltzle
1H
80.00 usac
2.00 ds
2%.80 dB
FL13 24.80 de
T T T T s702 300.1312005 MHz
20.5 20.4 20.3 pem r2 - Frocessing paraneters
54 EES3E
sF 121.4ME510 MHz
WoW ™
558 a
p:3 1.00 Hz
[=:3 a
FC 1.41
T T T T T T T T
220 21.8 210 205 20.0 19.5 19.0 185 ppm
-

3Ip 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)
AZ126 (MeOH) - MeOH/AF (100%/0,1%
20176029_AZ126_01 13 (0.276) Cm (13:17-1 ;s)xs.ouo] XEVO G2-XS QTOF 29-Jun-2017
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MS Spectrum: Diethyl ((3-(2-chloroethyl)-3-nitrosoureido)(phenyl)methyl)phosphonate (21)
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Current Data Farancters
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EXFND a0
PROCHNT 1
F2 - Acquiszition Pararetars
Dats_ 20170616
(o) Tima
o) INSTRUM zpact
2 PROBHD 5 mm FABEO BE-
N _S< PULFRZG 2530
N N O m 48152
H H EOLVENT toold
N 8
03 H
kS E172.E39 Hz
FICRES 0.125587 Hz
AT 3.0213120 ==c
[ 456.1
17 B1. D00 usac
—_T E.50 usac
S0 ARSI N AR R B 287.5 ¥
0.585 FFM D1 1.00009000 sec
.2 B.1 ppm ot "
CHAMNIL £1
HuCL 1=

1 .70 usac
PLl 2.00 da
sFol 300.1313534 MHz

F? - Processing pacametars

T T T T 51 ES53&
1.6 1.5 qufd 5F 3001300047 MAz
Bem WO EH
=23 o
LE .30 Bz
B 1]
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'H NMR Spectrum: Tert-butyl N-butylsulfamoylcarbamate (22)
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| L ] | | HAME az-112
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BROCND il
F2 — Acquisition Paraneters
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Tima .
INSTRUM spect
PAOBHD 5 mn FAEBO EE-
BULFROG zqpg3a
izl EEE3E
[0) SOLVENT rocll

[0) ns D4
2 = a

S SHH 17985.611 Hz
/\/\N/ ~ FIDRES D.77443% Bz

a3
N 0 A 1.8218008 sac
H H RE 13004
ol 27.E00 usac
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o1 2.000Q0000 ==c
o1l 0. F30QCC00 ==c
1ch 1
CHAMMNEL £1
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PL1 =E£.00 dB
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CPDFRG[Z waltzlE
NuCE 1
PCEDZ 4p.0d ussc
PLE Z2.00 d8
PL1E 2z.80 d8
PL13 24.8d de
EXOZ 300.1312005 MHZ
F2 - Frocessing parameters
5I EEE3E
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J | 52 q
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3C NMR Spectrum: Tert-butyl N-butylsulfamoylcarbamate (22)
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IR Spectrum: Tert-butyl N-butylsulfamoylcarbamate (22)
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MS Spectrum: Tert-butyl N-butylsulfamoylcarbamate (22)

Sle4



i M D oo P AD R D 0 @ SR o
- OT AT TGN p o Sy O a0
L L e n B e I T R T T Ty BT B B T I )
- B R e B B I R R i B B
L b Curcent Data Faramestars
HAME AZ114
EXENO 10
FROCHD 1
F2 - Acquisition Farameters
Data_ 20170E29
Time 18.13
INSTRUM =pact
FRO2BED 5 mm FABED BE-
FULFROG 230
o 48152
SCINENT cocll
ns g
b 2
EWH E172.839 Hz
FICAES O.1255E7 Hz
Al 3.9E13120 sac
hic) 45E.1
oW E1.000 u=ac
DB E.50 usac
TE 2078 x
hex 1 1.00C00J9C00 sec
Tod 1
======== CHAMMEL 1 ========
HuCl 18
F1 7.70 uzac
FL1 2.00 dB
T ) ' ! ' B 300.1318534 MKz
1.6 1.4 1.2 1.0 h==]
F2 - Processing parameters
=1 EEE3G
| =4 300.1300105 mEz
WOH EM
EEB 1]
LB Q.30 Hz
=2 1]
FC 1.c0
(o]
\ O
L T L o o e e e e B MBS REmm e e o /\/\N/S\NH
5 70 &5 6O 55 A0 H 3.5 8 25 20 1.5 1.0 ppm H 2

o o

'H NMR Spectrum: N-butylsulfamide (23)
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I3C NMR Spectrum: N-butylsulfamide (23)
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H NMR Spectrum: Diethyl (((N-butylsulfamoyl)amino)(phenyl)methyl)phosphonate (24)
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I3C NMR Spectrum: Diethyl (((N-butylsulfamoyl)amino)(phenyl)methyl)phosphonate (24)
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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)
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MS Spectrum: Diethyl (((N-butylsulfamoyl)amino)(phenyl)methyl)phosphonate (24)
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