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1) NMR monitoring of imidate formation 2b
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2) NMR data of 1-aminomethylene-1,1-bis(H-phosphinate) disodium salts 3a-I

o

—28

140000

~120000

[~100000

~80000

~60000

[~40000

~20000

T
29
1 (ppm)

T T T T T T T
140 130 120 M0 100 90 80

< 745

748
742

T T T T T T T T T T T T T T T T T T T T T T T T
<10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240
1 (ppm)

Z 614

617
em

[~500000

[~450000

400000

[~350000

[~300000

250000

[~200000

~150000

[~100000

50000

~-50000

20000

~19000

~18000

~17000

~16000

~15000

14000

~13000

12000

11000

~10000

9000

8000

~7000

6000

~5000

4000

3000

2000

~1000

0se-T

—~-1000

85 8.0

T
45
1 (ppm)



2 T
O
| |/O Na
H 2N>< P—< H
1 —~H
2 Pl
Il "ONa
o
MJ A
T T T T T T T T T T T T T T T T T T T T T T T T T T T
30 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8
1 (opm)

~1200000

~1100000

[~1000000

[~900000

[~800000

[~700000

[~600000

[~500000

[~400000

[~300000

[~200000

100000

~-100000

Figure S1. 3P NMR spectrum (162 MHz, D;0), *H NMR spectrum (400MHz, D;0), 13C
NMR (101 MHz, D,0) of 1-aminoethane-1,1-bis(H-phosphinate) disodium salts 3a.
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Figure S2. 3P NMR spectrum (162 MHz, D20), *H NMR spectrum (400 MHz, D,0), 3C
NMR (101 MHz, D,0) of 1-amino-1-propylmethane-1,1-bis(H-phosphinate) disodium
salts 3b.
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Figure S3. 3P NMR spectrum (162 MHz, D,0), *H NMR spectrum (400 MHz, D,0), 3C
NMR (101 MHz, D20) of 1-amino-1-phenylmethane-1,1-bis(H-phosphinate) disodium
salts 3c.



o]
27.87

HZN P\ H [~100000

90000

~80000

70000
~10000

~60000

~5000
~50000

~40000

e e 0

T T T T T T L.
30 29 27 26 25 30000

28
1 (ppm)

~20000

10000

~=-10000

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240
1 (ppm)

25000

20000

~15000

10000

~5000

|
om{;:,A

T T T T T T T T T T T T T T
80 75 70 6.5 6.0 55 5.0 45 4.0 35 30 25 20 15 1.0 05
1 (ppm)



Bui 2 28 8 ]
883 8 888 g b
/N N
(0]
”/ONa
HoN P<
2 H
5
273 Ve
~N
Il "ONa
|
S §
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
58 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10
1 (ppm)

Figure S4.

[~1000000

[~900000

[~800000

[~700000

[~600000

[~500000

~400000

[~300000

[~200000

[~100000

~-100000

31p NMR spectrum (162 MHz, D;0), *H NMR spectrum (400 MHz, D;0), 13C
NMR (101 MHz, D;0) of 1-amino-1-butylmethane-1,1-bis(H-phosphinate) disodium salts
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Figure S5. 3P NMR spectrum (162 MHz, D20), *H NMR spectrum (400 MHz, D,0), 13C NMR
(101 MHz, D;0) of 1-amino-1-(4-methoxyphenyl)methane-1,1-bis(H-phosphinate) disodium
salts 3f.
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Figure S6. 3P NMR spectrum (162 MHz, D20), 1°F NMR spectrum (377 MHz, D,0), *H NMR
spectrum (400MHz, D20), 33C NMR (101 MHz, D,0) of 1-amino-1-(4-fluorophenyl)methane-
1,1-bis(H-phosphinate) disodium salts 3g
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Figure S7. 3P NMR spectrum (162 MHz, D20), *H NMR spectrum (400 MHz, D,0), 3C
NMR (101 MHz, D,0) of 1-amino-1-(4-tolyl)methane-1,1-bis(H-phosphinate) disodium
salts 3i
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Figure S8. 3P NMR spectrum (162 MHz, D20), *H NMR spectrum (400 MHz, D,0), 13C NMR
(101 MHz, D;0) of 1-amino-1-(3-tolyl)phenyl)methane-1,1-bis(H-phosphinate) disodium salts
3
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Figure S9. 3P NMR spectrum (162 MHz, D,0), *H NMR spectrum (400 MHz, D,0), 13C

NMR (101 MHz, D,0) of 1-amino-1-(2-thienyl)ethane-1,1-bis(H-phosphinate) disodium

salts 3I.
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