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1. NMR Spectra

Ethyl phenyl(pyridin-4-yl)phosphinate (3aa)
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Ethyl phenyl(pyridin-4-yl)phosphinate (3aa)
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Ethyl phenyl(pyridin-4-yl)phosphinate (3aa)

1H-15N HMBC
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Ethyl phenyl(pyridin-4-yl)phosphinate (3aa)
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Ethyl (3-methylpyridin-4-yl)phenylphosphinate (3ba)
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Ethyl (3-methylpyridin-4-yl)phenylphosphinate (3ba)
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Ethyl (3-methylpyridin-4-yl)phenylphosphinate (3ba)

31P

29.65

Q /,O Me
P.

s

0 I N
=N

100 95 90 8 8 75 70 65 60 55

ppm

S8



Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca)
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Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca)
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Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca)

1H-15N HMBC
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Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca)
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Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca)
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Ethyl (3-chloropyridin-4-yl)phenylphosphinate (3da)
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Ethyl (3-chloropyridin-4-yl)phenylphosphinate (3da)
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Ethyl (3-chloropyridin-4-yl)phenylphosphinate (3da)
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Butyl phenyl(pyridin-4-yl)phosphinate (3ab)
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Butyl phenyl(pyridin-4-yl)phosphinate (3ab)
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Butyl phenyl(pyridin-4-yl)phosphinate (3ab)
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Butyl (3-methylpyridin-4-yl)phenylphosphinate (3bb)

€10a2 9L A

1H

80
mw.ow
160

<y

6E'T
W'
b1
9T
99°'T
89'T
69'T
LT

v

b6’
96°€
L6'E
86'¢
66°'€
00
w0y —¢
v0'v
SOy
L0
80
60
Ty

LA
v,
b L
b’
'L
Ly°L
1572 4
s
SS°L
SS°/ A
€9°L
$9°Z
99°L A
£9°L A
69°L A\
0472 N

[V
€L°L
€LL
SLL

'8
9’8

€5'8
vm.ww
SS'8

AT

J

e

N4

7T
—TT
—50'T
o'z

~160
~00°T

ppm

S20



Butyl (3-methylpyridin-4-yl)phenylphosphinate (3bb)
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Butyl (3-methylpyridin-4-yl)phenylphosphinate (3bb)
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Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb)

€10a2 9¢°L A

1H

060
60 W

+¥6'0

6E'T
T /

€T ~—=

8v'T
69'T
LT
wut
YT
9UL'T

w0
v0'v
(R4
90'v

SP'T
Lr'T

80y ~&
60t

Ty
A4
1494
STy

VA
i
VA AN
8v'L
6v°L
052
SS°L
SS°Z A
98°L
LS, A
LS,
65°L
65°L
08°Z
8L
€8°L A
€8°2
S8°L A

98°L N\

|
r

88 L F
mw.n\
T6°L

8+'8
6t'8

S8
mm.ww
95'8

e
~60°'T
-16°0
b

-00°T
~E0'T

ppm

S23



Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb)
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Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb)

1H-15N HMBC
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Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb)
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Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb)
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Butyl (3-chloropyridin-4-yl)phenylphosphinate (3db)
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Butyl (3-chloropyridin-4-yl)phenylphosphinate (3db)
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Butyl (3-chloropyridin-4-yl)phenylphosphinate (3db)
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Butyl (3-chloropyridin-4-yl)phenylphosphinate (3db)
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2-Methylpropyl phenyl(pyridin-4-yl)phosphinate (3ac)
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2-Methylpropyl phenyl(pyridin-4-yl)phosphinate (3ac)
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2-Methylpropyl phenyl(pyridin-4-yl)phosphinate (3ac)
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2-Methylpropyl (3-methylpyridin-4-yl)phenylphosphinate (3bc)
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2-Methylpropyl (3-methylpyridin-4-yl)phenylphosphinate (3bc)
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2-Methylpropyl (3-methylpyridin-4-yl)phenylphosphinate (3bc)
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Hexyl phenyl(pyridin-4-yl)phosphinate (3ad)

€10aD 9¢°L

1H

80
980 |
880 1
127 1
YTT
97T
as
87T o
67T F
TET A

SE'T A
9€'T A\
8T
o't~

w1
69°T ~_

LT F
(/A%
YL
LT

w0
v0'v
SOy
JAR4

Sb'L A
i
9L A
Ly,
Ly LA
8L
[
0S°Z
S,
vS'L
SS'Z
SS'Z
95°L
£S°L A
85°/
8S5°L
194
29'L
°9°L
€9°2
¥9°L
S9°L A
S9°L A
99°L
8L LW
8L°LA

|

9.0

—0b'v
N4

—51'T
R4
g0z
~£r'T

55 50 45 40 35 3.0 25 20 1.5 1.0 05 0.0
ppm

6.0

6.5

7.0

7.5

8.0

8.5

9.5

10.0

S38



Hexyl phenyl(pyridin-4-yl)phosphinate (3ad)
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Hexyl phenyl(pyridin-4-yl)phosphinate (3ad)
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Hexyl (3-methylpyridin-4-yl)phenylphosphinate (3bd)
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Hexyl (3-methylpyridin-4-yl)phenylphosphinate (3bd)
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Hexyl (3-methylpyridin-4-yl)phenylphosphinate (3bd)
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Hexyl (3-methylpyridin-4-yl)phenylphosphinate (3bd)
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Prop-2-en-1-yl phenyl(pyridin-4-yl)phosphinate (3ae)
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Prop-2-en-1-yl phenyl(pyridin-4-yl)phosphinate (3ae)
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Prop-2-en-1-yl phenyl(pyridin-4-yl)phosphinate (3ae)
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Prop-2-en-1-yl (3-methylpyridin-4-yl)phenylphosphinate (3be)
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Prop-2-en-1-yl (3-methylpyridin-4-yl)phenylphosphinate (3be)
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Prop-2-en-1-yl (3-methylpyridin-4-yl)phenylphosphinate (3be)
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4-[Hydroxy(phenyl)phosphoryl]pyridin-1-ium chloride (5a)
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4-[Hydroxy(phenyl)phosphoryl]pyridin-1-ium chloride (5a)
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4-[Hydroxy(phenyl)phosphoryl]pyridin-1-ium chloride (5a)
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4-[Hydroxy(phenyl)phosphoryl]pyridin-1-ium chloride (5a)
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4-[Hydroxy(phenyl)phosphoryl]-3-methylpyridin-1-ium chloride (5b)
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4-[Hydroxy(phenyl)phosphoryl]-3-methylpyridin-1-ium chloride (5b)
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4-[Hydroxy(phenyl)phosphoryl]-3-methylpyridin-1-ium chloride (5b)
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IR Spectra

2.

Ethyl phenyl(pyridin-4-yl)phosphinate (3aa)
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Ethyl (3-methylpyridin-4-yl)phenylphosphinate (3ba)
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Ethyl (3-fluoropyridin-4-yl)phenylphosphinate (3ca)
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Ethyl (3-chloropyridin-4-yl)phenylphosphinate (3da)
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Butyl phenyl(pyridin-4-yl)phosphinate (3ab)
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Butyl (3-methylpyridin-4-yl)phenylphosphinate (3bb)
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Butyl (3-fluoropyridin-4-yl)phenylphosphinate (3cb)
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Butyl (3-chloropyridin-4-yl)phenylphosphinate (3db)
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2-Methylpropyl phenyl(pyridin-4-yl)phosphinate (3ac)
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2-Methylpropyl (3-methylpyridin-4-yl)phenylphosphinate (3bc)
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Hexyl phenyl(pyridin-4-yl)phosphinate (3ad)
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Hexyl (3-methylpyridin-4-yl)phenylphosphinate (3bd)
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Prop-2-en-1-yl phenyl(pyridin-4-yl)phosphinate (3ae)
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Prop-2-en-1-yl (3-methylpyridin-4-yl)phenylphosphinate (3be)
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