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31p, 3C and '"H NMR spectra of products
2,3,4,5-1 +5-2,8,10-1 +10-2, 11 and 13-1 + 13-2



Tetraethyl a-hydroxy-ethylidenebisphosphonate SzZs18+21/8.fr. 31P 300MHz
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Tetraethyl a-hydroxy-ethylidenebisphosphonate 18+21/8.fr. 13C 300MHz
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Tetraethyl a-hydroxy-ethylidenebisphosphonate 18+21/8.fr. 1H 500MHz
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Diethyl 1-(diethylphosphonoylethyl)phosphate SzZs42/2.fr. 31P 500MHz
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Diethyl 1-(diethylphosphonoylethyl)phosphate SzZs42/2.fr. 13C 300MHz
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Diethyl 1-(diethylphosphonoylethyl)phosphate SzZs42/2.fr. 1H 500MHz
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Diethyl dimethyl a-hydroxy-ethylidenebisphosphonate SzZs44ism/6.fr. 31P 500MHz ) 5000
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Diethyl dimethyl a-hydroxy-ethylidenebisphosphonate SzZs44ism/6.fr. 13C 300MHz 1600
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Diethyl dimethyl a-hydroxy-ethylidenebisphosphonate SzZs44ism/6.fr. 1H 300MHz
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Jiethyl 1-(dimethylphosphonoylethyl)phosphate and Dimethyl 1-(diethylphosphonoylethyl)phosphate SzZs43ism/2/3.fr. 31P 500V
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Diethyl 1-(dimethylphosphonoylethyl)phosphate and Dimethyl 1-(diethylphosphonoylethyl)phosphate SzZs43ism/2/3.fr. 13C 3001

CONVOQXVANOIMNTOMINTOAHANY ONMDO =~
i-O-E-Nr-0- O NN OG-0 ¥-M-O- - —F-B-a N-T--+-S— - 35())
NRNOOOBDLLSONMANTLLLSMMM ©0W606060S0
NANARNRNARNOVOOVOVOVOVOULINLWLLLLLWLLINLWL o o o o
r3000
o o o 2500
1l 1] 1 1l
(MeO),P-O-CH-P(OEY),  (MeO),P~CH-O-P(OEY),
Me Me
5-1 5-2
r2000
r1500
~1000
1
. 500
-0

0 190 180 170 160 150 140 130 120 110f %oo 9 80 70 60 50 40 30 20 10 O
1 (ppm)

Diethyl 1-(dimethylphosphonoylethyl)phosphate and Dimethyl 1-(diethylphosphonoylethyl)phosphate SzZs43ism/2/3.fr. 1H 500M
~1700
1600
1500
1400
~1300
(MeO):II-'—'?-O—(IZH—g(OEt)z (MeO)zﬁ—(IZH-O—g(OEt)z R
1100
~1000
900
~800
700
-600
500
400
~300
200
100
-0
~-100

9.911 ,ﬁ

B9.56-]
58.031
0.001

,E d

95 9.0 85 80 75 70 65 60 55 50 45 40 3.5 3.0 25 20 15 1.0 05
f1 (ppm)

(8]



Diethyl (diethylphosphonoylbenzyl)phosphate SzZs70+72/3.fr. 31P 500MHz
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Diethyl (diethylphosphonoylbenzyl)phosphate SzZs70+72/2.fr. 13C 500MHz
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Diethyl (diethylphosphonoylbenzyl)phosphate SzZs70+72/3.fr. 1H 500MHz
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Diethyl (dimethylphosphonoylbenzyl)phosphate and Dimethyl (diethylphosphonoylbenzyl)phosphate SzZs74+75/11.0./2.fr. 31P 5(
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Diethyl (dimethylphosphonoylbenzyl)phosphate and Dimethyl (diethylphosphonoylbenzyl)phosphate SzZs74+75/11.0./2.fr. 13C 5(
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Diethyl (dlmethylphosphonoylbenzyl)phosphate and Dlmethyl (dlethylphosphonoylbenzyl)phosphate SzZs74+75/11.0./2.fr. 1H 50(
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Diethyl 1-diphenylphosphinoyl-1-hydroxy-ethylphosphonate SzZs69+78+79/I11.0./5.fr. 31P 500MHz
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Diethyl 1-diphenylphosphinoyl-1-hydroxy-ethylphosphonate SzZs84atkr. 1H 500MHz
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Diethyl (diphenylphosphinoylbenzyl)phosphate and Diethyl (diphenylphosphinoyloxybenzyl)phosphonate SzZs83/11.0./7.fr. 31P 5C
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Diethyl (diphenylphosphinoylbenzyl)phosphate and Diethyl (diphenylphosphinoyloxybenzyl)phosphonate SzZs83/11.0./7.fr. 13C 5(
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