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3C NMR spectrum of t-butyl(hydroxymethyl)phenylphosphine oxide (1f) (125 MHz, CDCl5)
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3C NMR spectrum of benzyl(hydroxymethyl)phenylphosphine oxide (1g) (125 MHz, CDCl5)
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'H NMR spectrum of hydroxymethyl(methyl)phenylphosphine oxide (1j) (500 MHz, CDCl5)
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31p NMR spectrum of hydroxymethyl(methyl)phenylphosphine oxide (1j) (202 MHz, CDCls)
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'H NMR spectrum of dicyclohexyl(hydroxymethyl)phosphine oxide (1k) (500 MHz, CDCls)
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Chemical Shift (opm)

1P NMR spectrum of dicyclohexyl(hydroxymethyl)phosphine oxide (1k) (202 MHz, CDCls)
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Chemical Shift (opm)

13C NMR spectrum of dicyclohexyl(hydroxymethyl)phosphine oxide (1k) (125 MHz, CDCls)

S39

wn
oM~
&
Q |
~ L
// —
P\/OH
" O
-
®
el
o~
|
[(e]
[}
0
N
N
(=]
P
— I
w || 0
2
o~
[y
5
88 38
)
» A . I JJ'L M,
TITTrT LARRN RARAJ LR RN LR LR L R L LA RN LR Rl R R Rl LR ARY LR ARl AR NN AR REN R RRNRARRY RARAN LAY LR LARLRY LALRAJ LA AN AN AR RLLRRN LARLI RRRAN LARR] LRRE LA LARE REM LARAE RRRAI LAAN B
208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24



e

0.87

Chemical Shift (ppm)

'H NMR spectrum of di-n-hexyl(hydroxymethyl)phosphine oxide (11) (500 MHz, CDCl5)
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13C NMR spectrum of di-n-hexyl(hydroxymethyl)phosphine oxide (1) (125 MHz, CDCl,)

S42



SlLe—

2a

oy BT J
sop WQLT ——

69
6 ﬁ
969 ;
969 . _oqf
602 350
60 TV: = 1g
i r——
VAN H/,I.Q\
O@%HWWJ m
992/ \%.WWUKMQ
89l egy 27

33

20
|

ERRREEI T
5.0 45 4.0
Chemical Shift (ppm)

R
55

60
'H NMR spectrum of o-anisyl(hydroxymethyl)phenylphosphine-borane (2a) (500 MHz, CDCls)

543



O
( T
w
(@]
I
~17.78
—17.44

2a AN

| \ ,| oo

96 88 80 72 64 56 48 40 32 24 16 8 0 -8 16 24 32 -40 -48 56 -64 72 -80
Chemical Shift (opm)

31p NMR spectrum of o-anisyl(hydroxymethyl)phenylphosphine-borane (2a) (202 MHz, CDCls)

S44



2a N\

O
( T
w
@]
I
77.26
77.00
78.75

~131.85
~128.52
-128.43

55.69

—134.06
~-130.92

12162
—121.54
111.32
+59.99
-58.65

136.43
113633

161.07

12813
1127 68
114.48
"—114.05

208 200 192 184 176 168 160 152 144 136 128 120 112
Chemical Shift (opm)

3C NMR spectrum of o-anisyl(hydroxymethyl)phenylphosphine-borane (2a) (125 MHz, CDCls)

545

104 96 88 80 72 64 56 48 40 32



BH;

/
©\P\/OH

8.04

7.98
—7.96

~-7.89

f8.06‘//>' .

/816

—7.48
-7.40

—7.65

763
738 -7.39

~760
\7.26

—4.59
X4.58

462
~-4.55

>—2.38

h

V)

/

/

/

/\/\\

/ /
,\,UU\J/\ 1) &_ e AN z/ ///
i)
1.01.11.01.231 5.2 2.0 0.9
e [ [E— I
T ERRARR T R LB R I B A A A A A B R RRRER! R ARLAARRREEESES R RRARARE:
10.0 95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05 0 -0.5

Chemical Shift (ppm)

'H NMR spectrum of hydroxymethyl(1-naphthyl)phenylphosphine-borane (2b) (500 MHz, CDCl5)

546



= —16.84

L
P\_/OH

1714

L L L B L B T Trrr Tt e e e e T RPN N L L I AN
140 120 100 80 60 40 20 0 -20 -40 -60 -80 -100 -120 -140

Chemical Shift (opm)

31p NMR spectrum of hydroxymethyl(1-naphthyl)phenylphosphine-borane (2b) (202 MHz, CDCls)

547



o
(%
X
o]
I
77.25
+-77.00
7675

o
e
[(e]
o~
-
|
o2
50 &
- 0 ~—
N8
R
ST
S
< =3
S
=
o
&
-
o N N
o [w
%'ﬂ.
<|® P
NS -
. ¢ o L‘E(\l
b ]
el 4 [~
- = o
L (7o)
= I ;
& -
&
o
s @ Q
. o
=
|
r
}‘
|
Wi 1 " " ‘ ' |

AR L A A L R L A LA R AR A T R A AR A R AR AN LA AR RARRY RRAM T
216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 9 88 80 72 64 56 48 40 32
Chemical Shift (opm)

13C NMR spectrum of hydroxymethyl(1-naphthyl)phenylphosphine-borane (2b) (125 MHz, CDCl5)

548



3.83

/OQ?Hs
P\/OH
2c Q
—0
<
©
<
|
0
(o))
33,08 [
N~ i~ e | 68
= © [ ©
~|<© R [
o~
M~
N
T
/ ©
o /
i R (A
4.0 4.0 2.1 6.0 1.1 2.7
— — [ — [ S— |
R o B B B e o o A B o AR o o e AR RRR
9.5 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05 (

Chemical Shift (ppm)
'H NMR spectrum of(hydroxymethyl)-di-p-anisylphosphine-borane (2c) (300 MHz, CDCls)

549



- 1496
14.38

2c

/O\©\ }3"'3
B__OH

—0

LR R I L L L R L R L L L L L R R L L R L R R L R R LR L R R R R R RN LR AL R LR LA LR R R LR LY RN AR
140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 40 20 30 40 50 60 70 -80 -90 -100 -110 -120
Chemical Shift (opm)

1P NMR spectrum of (hydroxymethyl)-di-p-anisylphosphine-borane (2c) (122 MHz, CDCl5)

S50



-
o) ®
w
p-COH g 8
3 <
3 T "8
\ G| NINE
2c < ke
& h S
3 —
—0 ®
[:s]
‘(\Iro B;'F. ~
o ~ = =N
o s ST
TE | ©g
- | | ©

oS e W A

| ‘:”.‘""mml ME“'H ‘

AL ML B LRRARRRE LRRN T UL L
216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 9 88 80 72 64 56 48 40 32 24 1B 8 0
Chemical Shift (oppm)

3C NMR spectrum of (hydroxymethyl)-di-p-anisylphosphine-borane (2c) (75 MHz, CDCls)

S51



4.41

F\@\ fBH3
P\/OH

2d
F ~T
N~
2
T
~ N~
| °
N
N
= i
N~
2]
~
<D
©
N~
Iz
N
k\
© /
N
N
S
j/ AN j - A J AJM%M ”;m/m M
40 40 20 1.0 32
— — — (I |
9.5 9.0 85 8.0 75 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 2.0 1.5 1.0 05 0

Chemical Shift (ppm)
'H NMR spectrum of di-p-fluorophenyl(hydroxymethyl)phosphine-borane (2d) (300 MHz, CDCls)

S52



16.85

F\©\BH3 @
f e
p__OH
2d
F
T rrr[rrrrgeoror TrrgrrrrprerrryperorT s T Tri[ivrrfrrrrperoTe TrrJrrrrgryrrprrrrrerrers TrrgprrrrprrrrprerorTs LELERE B TvrrrrrrrperreTs
160 140 120 100 80 60 40 20 0 -20 -40 -60 -80 -100 -120

Chemical Shift (opm)

1P NMR spectrum of di-p-fluorophenyl(hydroxymethyl)phosphine-borane (2d) (122 MHz, CDCl5)

S53



7743
_77.00
7658

g
P\/OH

135.10

135.24
134.98

116.42

“116.28

~116.70
| r116.56

)

~60.80
60.24

—166.64
163.29

122,66

~121.90

- N —

A AL | T LR DAL LA R R
200 192 184 176 168 160 152 144 136 128 120 112 104 9 8 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (opm)

A, Ao AN A A

(RRARN RRRRERRRRN|
216 208
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3C NMR spectrum of di-(3,5-dimethylphenyl)hydroxymethylphosphine-borane (2e) (75 MHz, CDCl5)
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31p NMR spectrum of t-butyl(hydroxymethyl)phenylphosphine-borane (2f) (202 MHz, CDCl5)
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'H NMR spectrum of benzyl(hydroxymethyl)phenylphosphine-borane (2g) (500 MHz, CDCl5)
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31p NMR spectrum of benzyl(hydroxymethyl)phenylphosphine-borane (2g) (202 MHz, CDCl5)
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'H NMR spectrum of hydroxymethyl(i-propyl)phenylphosphine-borane (2h) (300 MHz, CDCls)
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'H NMR spectrum of hydroxymethyl(methyl)phenylphosphine-borane (2j) (500 MHz, CDCls)
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Chemical Shift (opm)

13C NMR spectrum of di-c-hexyl(hydroxymethyl)phosphine-borane (2k) (125 MHz, CDCl5)
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'H NMR spectrum of di-n-hexyl(hydroxymethyl)phosphine-borane (2I) (500 MHz, CDCls)
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31p NMR spectrum of di-n-hexyl(hydroxymethyl)phosphine-borane (21) (202 MHz, CDCl5)
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'H NMR spectrum of t-butyl(methyl)phenylphosphine oxide (3f) (500 MHz, CDCls)
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13C NMR spectrum of t-butyl(1-hydroxyethyl)phenylphosphine oxide (4f) (125 MHz, CDCl5)
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3C NMR spectrum of (1-hydroxy-2-methylpropyl)diphenylphosphine oxide (5m) (125 MHz, CDCl5)
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31p NMR spectrum of o-anisyl((1-hydroxy)phenylmethyl)phenylphosphine oxide (6a) (202 MHz, CD;0D)
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3C NMR spectrum of (1-hydroxyethyl)(methyl)phenylphosphine-borane (7j) (125 MHz, CDCl5)
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'H NMR spectrum of t-butyl((1-hydroxy)phenylmethyl)phenylphosphine-borane (9f) (500 MHz, CDCl5)
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Chemical Shift (opm)

13C NMR spectrum of t-butyl((1-hydroxy)phenylmethyl)phenylphosphine-borane (9f) (125 MHz, CDCls)
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'H NMR spectrum of o-anisyl(1-hydroxy-1-methylethyl)phenylphosphine oxide (10a) (500 MHz, CDCls)
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1P NMR spectrum of o-anisyl(1-hydroxy-1-methylethyl)phenylphosphine oxide (10a) (202 MHz, CDCls)
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'H NMR spectrum of 1-naphthyl(1-hydroxy-1-methylethyl)phenylphosphine oxide (10b) (500 MHz, CD;0D)
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1P NMR spectrum of di-p-anisyl(1-hydroxy-1-methylethyl)phosphine oxide (10c) (202 MHz, CDCl5)
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31p NMR spectrum of di-p-flourophenyl(1-hydroxy-1-methylethyl)phosphine oxide (10d) (202 MHz, CDCls)
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3C NMR spectrum of p-anisyl(1-hydroxy-1-methylethyl)phenylphosphine oxide (10n) (125 MHz, CDCls)
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1P NMR spectrum of di-p-tolyl(1-hydroxy-1-methylethyl)phosphine oxide (100) (202 MHz, CDCls)
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31p NMR spectrum of (1-hydroxy-1-cyclohexyl)diphenylphosphine oxide (11m) (202 MHz, DMSO-d6)
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