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1P NMR spectrum of (2-hydroxy-2-methylpentyl)methylphenylphosphine sulfide (15) (CDCI3, 202 MHz).
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13C NMR spectrum of (2-hydroxy-2,3-dimethylbutyl)methylphenylphosphine sulfide (16) (CDCI3, 126 MHz).
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1P NMR spectrum of (2-hydroxy-2-methylpropyl)methylphenylphosphine sulfide (19) (CDCI3, 202 MHz).

S69



FTT 6
7700
7675

R
o=
o
T

§
2
[ P
o e
= 8
. ol
i Ite)
— =1
o o
o oW
Ly P = o
T i R
| = " | ]
o r
& r
5
=1
[
cu
=+
o3 0
<1
~
JUML: " " " . y J“J 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 T T
135 130 125 120 115 110 105 100 595 50 35 20 7S 70 65 50 55 50 45 40 35 30 25 20

Chemical Shift (ppm)
13C NMR spectrum of (2-hydroxy-2-methylpropyl)methylphenylphosphine sulfide (19) (CDCI3, 126 MHz).

S70



0.90

S OH
1l 5]
in]
P\\/i:/ =}
285
o O
ol
&
o
|
fm]
GIE!
@ o o
1 - -
e o
X ;Ff‘ r
| i
@ ~
-
= |
Loy
]
BRH 25
[y S -
h\—lu._,L‘I_r"'_A_o-'
wEls s
d el
1.96 258 0.83
[ = _ =
I 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 1
&.0 7.5 7.0 6.3 8.0 5.9 3.0 0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

H NMR spectrum of (2-ethyl-2-hydroxybutyl)methylphenylphosphine sulfide (20) (CDCI3, 500 MHz).

S71



—3339

—

35 30
Chemical Shift (ppm)
1P NMR spectrum of (2-ethyl-2-hydroxybutyl)methylphenylphosphine sulfide (20) (CDCI3, 202 MHz).

S72

10

o



—77.25

77.00
T6.74
W
)]
T

ki

769

o
oo
o
o —
[
=]
(=]
=1
l—_‘
3 o
i
e D g ao
— o 1y |""l
T 5 88
= CE
3
=
=
8
o o—
=0
‘—J
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 T T T T T T T T T
130 125 120 115 110 105 100 95 90 85 80 80 55 50 45 40 35 30 25 20 15 10 5

13C NMR spectrum of (2-ethyl-2-hydroxybutyl)methylphenylphosphine sulfide (20) (CDCI3, 126 MHz).

S73



FL0
sLD— it
PEDY cgpn,
T =
zo L~
BOT
ST
I
o
Su_u.\

LE L=

o5 i—

152
75
75 2f £g
£5 LG 2
e
va
RS %
SRS
SE

=]

=1

4.0

c

4.
Chemical Shift (ppm)

'H NMR spectrum of (2-hydroxy-2-iso-propyl-3-methylbutyl)methylphenylphosphine sulfide (21) (CDCI3, 500 MHz).
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1P NMR spectrum of (2-hydroxy-2-iso-propyl-3-methylbutyl)methylphenylphosphine sulfide (21) (CDCI3, 202 MHz).
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13C NMR spectrum of (2-hydroxy-2-iso-propyl-3-methylbutyl)methylphenylphosphine sulfide (21) (CDCI3, 126 MHz).
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'H NMR spectrum of [(1-hydroxy)cyclopentylmethyl)Jmethylphenylphosphine sulfide (22) (CDCI3, 500 MHz).
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1P NMR spectrum of [(1-hydroxy)cyclopentylmethyl)Jmethylphenylphosphine sulfide (22) (CDCI3, 202 MHz).
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31p NMR spectrum of [(1-hydroxy)cyclohexylmethyl)]methylphenylphosphine sulfide (23) (CDCI3, 202 MHz).
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3P NMR spectrum of (2-butyl-2-hydroxyhexyl)methylphenylphosphine sulfide (25) (CDCI3, 202 MHz).
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1P NMR spectrum of (Sp)-(2-hydroxy-2-methylpropyl)methylphenylphosphine sulfide (Sp)-(19) (CDCI3, 202 MHz).

S93



77.25
—77.00
TE.T7S

/
<

130,29
“1[\1 2877
128 68

— 13185 130,37

4507
4454

2387
2342

LELELE BLELELELE BLELELELEN L AL L LA L LR L LR BLELEL LA BN AL BN LRI BLELELELE L T
120 112 104 06 28 20 72 64 56 48 40 32
Chemical Shift (ppm)

13C NMR spectrum of (Sp)-(2-hydroxy-2-methylpropyl)methylphenylphosphine sulfide (Sp)-(19) (CDCI3, 126 MHz).

594



=]
=1 O
oo [=]
oo |
=l
o
S OH =
|

—2.38

A0

091
T
063

“-0E0

_fz

727

IH NMR spectrum of (Sp)-(2-ethyl-2-hydroxybutyl)methylphenylphosphine sulfide (Sp)-(20) (CDCI3, 500 MHz).

S95



—33.42
o=t
[
T

L

e
112 104 06 28 20 T2 64 56 43 40 3z 24 16 2 0 -8 -18
Chemical Shift (ppm)
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'H NMR spectrum of (2-methyl-3-mercaptopentyl)methylphenylphosphine oxide (31) (CDCI3, 500 MHz).
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3P NMR spectrum of (2,2-dimethyl-3-mercaptobutyl)methylphenylphosphine oxide (33) (CDCI3, 202 MHz).
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1P NMR spectrum of (2-methylprop-1-enyl)(methylphenyl)phosphine oxide (34) (CDCI3, 202 MHz).
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13C NMR spectrum of (2-acetoxypropyl)methylphenylphosphine sulfide (42) (CDCI3, 126 MHz).
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'H NMR spectrum of (3-methyl-3-mercaptobutyl)methylphenylphosphine oxide (45) (CDCI3, 500 MHz).
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3P NMR spectrum of (3-methyl-3-mercaptobutyl)methylphenylphosphine oxide (45) (CDCI3, 202 MHz).
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1P NMR spectrum of (Rp)-(3-methyl-3-mercaptobutyl)methylphenylphosphine oxide (Re)-(45) (CDCI3, 202 MHz).
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5149



S Oﬂ“
(™

@ Major diastereomer

s Minor diastereomer

—1.84 @

L W
— v O 00 00 WD
NS T TS50 0
E:gggl_dl.dl.dl.dl.dl.d
B .
0.651.04 14,28
= d
T T T T T T T T T T T T T T T T T T T T T
7.0 8.5 5.0 5.5 3.0 4.5 4.0 3.5 3.0 1.0 0.5
Chemical Shift (ppm)

'H NMR spectrum of (2-acetoxy-3,3-dimethylbutyl)methylphenylphosphine sulfide (46) (CDCI3, 500 MHz).

S150



—37.02

o
5 O'Jl\

Y

® Major diastereamer

<& Minor diastereomer

w3693

_ —

pl
1.00 0.60
I

=

T T T T
[E] 70 65 50 35 50 45 40 35 30 25 20 15

Chemical Shift (ppm}

31p NMR spectrum of (2-acetoxy-3,3-dimethylbutyl)methylphenylphosphine sulfide (46) (CDCI3, 202 MHz).

5151

10

wn -

©h -



& BFSsi—

& o6 1
ZE0T /
G O by

H
® 6 _HAE_ iz w

Qogse 1
8558
® 095
195
gboe
® s
.__..
Qoveey
mm.m_h,_r & mm_.ﬁllll_~h
00 Li—p =
]

o

[y n i

#® Major diastereomer

A Minor diastereomer

4

2469 _u__..
& 6000 ——=

Ry

T
4z

20

T
a8

T
06

Chermical Shift (ppm}

13C NMR spectrum of (2-acetoxy-3,3-dimethylbutyl)methylphenylphosphine sulfide (46) (CDCI3, 126 MHz).

5152



—7.27

o
S O)L\

SN

@& Major diastereomer

& Minor diasterecmer

20 Er
1.9
f _rl 86

/

—1.40

T T T T T
5.5 5.0 4.5

"Chemical Shift (ppm)

4.0 3.5

'H NMR spectrum of (2-acetoxy-2-cyclohexylethyl)methylphenylphosphine sulfide (47) (CDCI3, 500 MHz).

5153




o4
& O
(2]
|
s o'~
1}
P
w
(12
|-
@ Major diastereomer
& Minor diastereomer
— g -
1.02 091
| |
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 T T T T T T
S0 a5 a0 () 70 65 60 55 =0 45 40 35 30 25 20 15 10 S

T T T T
5 0 -5 -10 -15 -20 -25 -30 =35 -40
Chemical Shift (ppm}

1P NMR spectrum of (2-acetoxy-2-cyclohexylethyl)methylphenylphosphine sulfide (47) (CDCI3, 202 MHz).

5154



mm.m_hl
_u_n_..\._mh_w
g9z i

& Major diastereomer

&, Minor diastereomer

4 5.0 %
@ 5E LEL
45 1E

@ PUTEL

imm.mm:l
4 ool _‘L_]

T
88

Chemical Shift (ppm)

13C NMR spectrum of (2-acetoxy-2-cyclohexylethyl)methylphenylphosphine sulfide (47) (CDCI3, 126 MHz).

5155



727

—1.76
Ly 74

1.26

4.0 3.5 3.0

2.0 7.5 7.0 6.5 5.0 5.5 5.0 45
Chemical Shift (ppm}

'H NMR spectrum of [(1-mercapto)cyclohexylethyl)Jmethylphenylphosphine sulfide (48) (CDCI3, 500 MHz).
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1P NMR spectrum of [(1-mercapto)cyclohexylethyl)]methylphenylphosphine sulfide (48) (CDCI3, 202 MHz).
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13C NMR spectrum of [(1-mercapto)cyclohexylethyl)Jmethylphenylphosphine sulfide (48) (CDCI3, 126 MHz).
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31p NMR spectrum of (2-ethyl-2-mercaptobutyl)methylphenylphosphine oxide (53) (CDCI3, 202 MHz).
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31p NMR spectrum of [(1-mercapto)cyclopentylmethyl)Jmethylphenylphosphine oxide (54) (CDCI3, 202 MHz).
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31p NMR spectrum of [(1-mercapto)cycloheptylmethyl)Jmethylphenylphosphine oxide (56) (CDCI3, 202 MHz).

5181



Tr.25
77.00
675

S
7
—~10:=0

12894
128.70
12862

1

131 .52

r T T T T T T T T
144 136 128 120 112 104 oG a8 g0 72 64
Chemical Shift (ppm}

13C NMR spectrum of [(1-mercapto)cycloheptylmethyl)Jmethylphenylphosphine oxide (56) (CDCI3, 126 MHz).

5182



—0.82

—7.27

e &
s [=]
_

| = N

0.8

E i e B
w |
1 b
1.252.05 59
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
8.5 2.0 7.5 7.0 6.5 6.0 5.5 3 4.0 3.5 3.0 25 0.5

>0 Chemica I45Eh|ft (ppm} '
1H NMR spectrum of (2-butyl-2-mercaptohexyl)methylphenylphosphine sulfide (57) (CDCI3, 500 MHz).

5183



—34.34

A

55 50 85 20 [E) 70 65 &0 55 50 45 40 35 20 15 10 5 0 -5 =10 =15 -20 =25 -30 =35 -40

30 25
Chemical Shift (ppm)
3P NMR spectrum of (2-butyl-2-mercaptohexyl)methylphenylphosphine sulfide (57) (CDCI3, 202 MHz).
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31p NMR spectrum of (Re)-(2-methyl-2-mercaptopropyl)methylphenylphosphine oxide (Re)-(52) (CDCI3, 202 MHz).
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'H NMR spectrum of (Rp)-(2-ethyl-2-mercaptobutyl)methylphenylphosphine oxide (Rp)-(53) (CDCI3, 500 MHz).
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1P NMR spectrum of (Rp)-(2-ethyl-2-mercaptobutyl)methylphenylphosphine oxide (Re)-(53) (CDCI3, 202 MHz).
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13C NMR spectrum of (Re)-(2-ethyl-2-mercaptobutyl)methylphenylphosphine oxide (Re)-(53) (CDCI3, 126 MHz).
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'H NMR spectrum of (Re)-1,4,4-Trimethyl-1,2,3,4-tetrahydrophosphinoline 1-oxide (Rr)-26 (CDCI3, 500 MHz).
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31P NMR spectrum of (Rp)-1,3,3-Trimethylphosphindoline 1-oxide (Re)-3 (CDCI3, 202 MHz).
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1P NMR spectrum of (2-ethylbut-2-enyl)(methylphenyl)phosphine oxide (58) (CDCI3, 202 MHz).
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13C NMR spectrum of (2-ethylbut-2-enyl)(methylphenyl)phosphine oxide (58) (CDCI3, 126 MHz).
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'H NMR spectrum of (2- mesyloxy-3-methylbutyl)methylphenylphosphine sulfide (59) (CDCI3, 500 MHz).
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'H NMR spectrum of (Sp)-(2- mesyloxy-3-methylbutyl)methylphenylphosphine sulfide (Sp)-(59) (CDCI3, 500 MHz).
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1P NMR spectrum of (Sp)-(2- mesyloxy-3-methylbutyl)methylphenylphosphine sulfide (Sp)-(59) (CDCI3, 202 MHz).
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1H NMR spectrum of (2- mesyloxy-3,3-dimethylbutyl)methylphenylphosphine sulfide (60) (CDCI3, 500 MHz).
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'H NMR spectrum of (2,3-dimethylbut-2-enyl)(methylphenyl)phosphine oxide (63) (CDCI3, 500 MHz).
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1P NMR spectrum of (2,3-dimethylbut-2-enyl)(methylphenyl)phosphine oxide (63) (CDCI3, 202 MHz).
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13C NMR spectrum of (2,3-dimethylbut-2-enyl)(methylphenyl)phosphine oxide (63) (CDCI3, 126 MHz).

S215



—0 05
RS Y%

2014 g

M

1,72
A7 (47

]

8.5 8.0 7.5 7.0 6.5 5.0 5.5 5.0 4.5 4.0 35
Chemical Shift (ppm)

'H NMR spectrum of (2-methylprop-2-enyl)(methylphenyl)phosphine sulfide (64) (CDCI3, 500 MHz).
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31p NMR spectrum of (2-methylprop-2-enyl)(methylphenyl)phosphine sulfide (64) (CDCI3, 202 MHz).
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13C NMR spectrum of (2-methylprop-2-enyl)(methylphenyl)phosphine sulfide (64) (CDCI3, 126 MHz).
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1H NMR spectrum of (Sp)-(2-methylprop-2-enyl)(methylphenyl)phosphine oxide (Sp)-(64) (CDCI3, 500 MHz).
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3P NMR spectrum of (Sp)-(2-methylprop-2-enyl)(methylphenyl)phosphine oxide (Sp)-(64) (CDCI3, 202 MHz).
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13C NMR spectrum of (Sp)-(2-methylprop-2-enyl)(methylphenyl)phosphine oxide (Sp)-(64) (CDCI3, 126 MHz).
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