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Compound 13
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Compound 14
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Compound 15a
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Compound 16a

r4-23-161028 10 (1D 1H) CDCI3 500MHz

Compound 163

r4-23-161028 11 (1D 13C) CDCI3 500MHz

Compound 163

B
B S e e e e

T T T
PPM 180 160 140 120 100 80
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Compound 16b
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Compound 17
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Compound 18
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Compond 19a
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Compound 19b
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Compound 20a
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Compound 20b
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Compound 9b

(1,1-difluoro-3-[N-hydroxyacetamido)propyl)phosphonic acid (9b) 'H NMR, 400 MHz, MeOD
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(1,1-difluoro-3-{N-hydroxyacetamido)propyl)phosphonic acid (9b)

1°F NMR, 282 MHz, MeOD
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(1,1-difluoro-3-{N-hydroxyacetamido)propyl)phosphonic acid (9b) 31p NMR, 162 MHz, MeOD
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Compound 10a

(1,1-difluoro-4-{ hydroxyamino)-4-oxobutyl)phosphonic acid (10a)
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H NMR, 400 MHz, MeOD
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(1,1-difluoro-4-{ hydroxyamino)-4-oxobutyl)phosphonic acid (10a) 1°F NMR, 282 MHz, MeOD
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Compound 10b

(1,1-difluoro-4-{ hydroxy{methyl Jamino}-4-oxobutyl)phosphonic 'H NMR, 400 MHz, MeOD

o]

S _oH
HO_ P
N N\
| OH
H, FF
: T VN
T T T T T T T T T T T T T T T
7o 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 Lo 0.5 0.0
fi (ppm)
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(1,1-difluoro-4-({ hydroxy{methylJamino}-4-oxobutyl)phosphonic acid (10b)
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(1,1-difluoro-4-({ hydroxy{methylJamino}-4-oxobutyl)phosphonic acid (10b) 31p NMR, 162 MHz, MeOD

9 Q
W _-CH
HO P
\N \
| OH
CH, F F
A A ", . . .
¥ ¥ . Al LAl o * !
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 T T
24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 7 6 2 1 0 -1 -2 -3 4 -5 -6 -7 -8 -9 -10 -11 -12 -13 -14 -15 -16

5 4 3
f1 (ppm)

32



