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1) Synthesis of acrylic ester bisphosphonates la-e

¢ Tetra sodium salt of (1-hydroxy-5-methoxy-5-oxopentane-1,1-diyl)bis(phosphonate) 2a
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4 (1-hydroxy-6-methoxy-6-oxohexane-1,1-diyl)diphosphonic acid 2b
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4 (1-hydroxy-8-methoxy-8-oxooctane-1,1-diyl)diphosphonic acid 2¢
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4 (1-hydroxy-10-methoxy-10-oxodecane-1,1-diyl)diphosphonic acid 2d
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4 Tri sodium salt of (1-(hydrogenphosphonato)-1-hydroxy-5-(2-(methacryloyloxy)ethoxy)-5-oxopentyl)phosphonate la
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4 Tri sodium salt of (1-(hydrogenphosphonato)-1-hydroxy-6-(2-(methacryloyloxy)ethoxy)-6-oxohexyl)phosphonate Ib
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4 Tri sodium salt of (1-(hydrogenphosphonato)-1-hydroxy-8-(2-(methacryloyloxy)ethoxy)-8-oxooctyl)phosphonate Ic
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4 Tri sodium salt of (1-(hydrogenphosphonato)-1-hydroxy-10-(2-(methacryloyloxy)ethoxy)-10-oxodecyl)phosphonate Id
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4 Tri sodium salt of (47-hydroxy-2-methyl-3,38-dioxo-4,7,10,13,16,19,22,25,28,31,34,37-dodecaoxaheptatetracont-1-ene-
47,47-diyl)bis(hydrogenphosphonate) le
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Synthesis of acrylic ester bisphosphonates If-g

2)

4 2-(methacryloyloxy)ethyl 1H-imidazole-1-carboxylate 6
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4 Disodium salt of (1-hydroxy-4-(((2-(methacryloyloxy)ethoxy)carbonyl)amino)butane-1,1-diyl)bis(hydrogenphosphonate)
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4 Disodium salt of (1-hydroxy-6-(((2-(methacryloyloxy)ethoxy)carbonyl)amino)hexane-1,1-diyl)bis(hydrogenphosphonate) Ig
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3) Synthesis of acrylic ester bisphosphonates lh-k and Im-o

4 17-0x0-3,6,9,12,15-pentaoxaheptadecyl methacrylate 7a
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4 26-0x0-3,6,9,12,15,18,21,24-octaoxahexacosyl methacrylate 7b
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4 20-methyl-19-0x0-3,6,9,12,15,18-hexaoxahenicos-20-en-1-oic acid 8a
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4 29-methyl-28-0x0-3,6,9,12,15,18,21,24,27-nonaoxatriacont-29-en-1-oic acid 8b
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4 17-chloro-17-ox0-3,6,9,12,15-pentaoxaheptadecyl methacrylate 9a
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4 26-chloro-26-0x0-3,6,9,12,15,18,21,24-octaoxahexacosyl methacrylate 9b
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4 Disodium salt of (26-hydroxy-2-methyl-3,21-dioxo-4,7,10,13,16,19-hexaoxa-22-azahexacos-1-ene-26,26-
diyl)bis(hydrogenphosphonate) Ih
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¢ Disodium salt of (28-hydroxy-2-methyl-3,21-dioxo-4,7,10,13,16,19-hexaoxa-22-azaoctacos-1-ene-28,28-
diyl)bis(hydrogenphosphonate) li
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¢ Disodium salt of (30-hydroxy-2-methyl-3,21-dioxo-4,7,10,13,16,19-hexaoxa-22-azatriacont-1-ene-30,30-
diyl)bis(hydrogenphosphonate) lj
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¢ Disodium salt of (33-hydroxy-2-methyl-3,21-dioxo-4,7,10,13,16,19-hexaoxa-22-azatritriacont-1-ene-33,33-
diyl)bis(hydrogenphosphonate) Ik
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4 Disodium salt of (35-hydroxy-2-methyl-3,30-dioxo-4,7,10,13,16,19,22,25,28-nonaoxa-31-azapentatriacont-1-ene-35,35-
diyl)bis(hydrogenphosphonate) Im
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¢ Sodium (37-hydroxy-2-methyl-3,30-dioxo-4,7,10,13,16,19,22,25,28-nonaoxa-31-azaheptatriacont-1-ene-37,37-
diyl)bis(hydrogenphosphonate) In
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¢ Disodium salt of (21-hydroxy-2-methyl-3,12-dioxo-4,7,10-trioxa-13-azahenicos-1-ene-21,21-
diyl)bis(hydrogenphosphonate) lo
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4) Synthesis of acrylic ester bisphosphonates Ip-q

4 Disodium salt of (1-hydroxy-20-methyl-19-o0x0-3,6,9,12,15,18-hexaoxahenicos-20-ene-1,1-diyl)bis(hydrogenphosphonate)
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L4 Disodium salt of (1-hydroxy-29-methyl-28-0x0-3,6,9,12,15,18,21,24,27-nonaoxatriacont-29-ene-1,1-
diyl)bis(hydrogenphosphonate) Iq
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4 Disodium salt of (1-hydroxy-3-methacrylamidopropane-1,1-diyl)bis(hydrogenphosphonate) lla
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5) Synthesis of acrylamide bisphosphonates lla-e
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4 Disodium salt of (1-hydroxy-4-methacrylamidobutane-1,1-diyl)bis(hydrogenphosphonate) llb
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4 Disodium salt of (1-hydroxy-4-methacrylamidobutane-1,1-diyl)bis(hydrogenphosphonate) llic
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¢ Disodium salt of (1-hydroxy-8-methacrylamidooctane-1,1-diyl)bis(hydrogenphosphonate) Iid
o ONa

HO\FI’
HN/\/\/\/\K \\O
P\OH
HO” IS0
ONa

np

— 1§73

11060

110000

0

N0

000

-1000

140 120 100 50 60 40 20 0 20 <0 60 40 100 130 160 190 220
1 (ppm)



g 8 8 § § 8 8 % R® %

T ! ?

i

wi—
o
"t
-Q_W
o

LL I B
-

"Wi—

at
"we

e

» YT

|

e

Wy

wi—

H

0.5

1.0

15

25

50

f1 (ppm)

AEREERREERES

Wt
...2./
(1313
(1
Wiy

-d—.\\

{E€l
:n-q

-n‘ul
_..a-\

ei—

N

i

-

L

100 S 80

£1 (pom)

T T T T T T T
150 110

160

T

100

T

200

T

£

g

7

M0 1M 120

10

190



4 Disodium salt of (1-hydroxy-11-methacrylamidoundecane-1,1 diyl)bis(hydrogenphosphonate) lle
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