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Figure S1. T47D Alkaline phosphatase assay of test compounds alone. None of the synthesized

compounds alone affected the alkaline phosphatase activity.
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Table S1. Cell proliferation-promoting/inhibitory activity of compounds 28 and 34 toward androgen-
dependent SC-3 cells. Both of the compounds did not exhibit cell proliferation promoting activity as well

as inhibitory activity toward androgen-dependent cell proliferation.

Cmpd ECso (agonist)” ICso (antagonist) ?
Dihydrotestosterone | 0.12 nM N.D.
Hydroxyflutamide | N.A. 0.37 uM

28 N.A. N.A.

34 N.A. N.A.

« Agonistic activity was evaluated by induction of cell-proliferation by single a treatment of the compound.
v Antagonistic activity was evaluated by inhibitory activity toward 1 nM-DHT promoted cell proliferation.
N.A. no activity in the concentration range of 0.01 uM to 10 uM.

N.D. not determined.

Procedure of SC-3 assay. SC-3 cells were cultured in MEMa (Fujifilm Wako Co.) supplemented with 2 %
FBS and 1 nM dihydrotestosterone (DHT) at 37 °C under 5 % CO2. All experiments were per-formed in
triplicate or more. Cells were trypsinized and diluted to 20,000 cells/mL with DMEM supplemented with
2 % charcoal-stripped FBS. This cell suspension was seeded in 96-well plates at a volume of 90 puL per well
and incubated at 24 h. Then, 10 uL of the drug solution, which was supplemented with serial dilutions of
the test compounds or DMSO as a dilution control in the presence of 1 nM DHT, was added. The plates
were incubated at 37 °C under 5% CO:2 for 3 days, and the cell number was determined using a Cell
Counting Kit-8 (DOJINDO). A 10 uL aliquot of WST-8 was added to each well, and the cells were further
incubated for 2 h, then the absorbance at 450 nm was determined with a microplate reader as a measure

of the number of living cells in the culture.



3CF3PhBH2PMe3 B-3-(Trifluoromethyl)phenyl trimethylphosphine—borane (16)
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B-(3-Trifluoromethyl)phenyl dimethyl(phenyl)phosphine—borane (17)
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3CF3PhBH2PEL3 B-3-(Trifluoromethyl)phenyl triethylphosphine—borane (18)
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B-3-(Trifluoromethyl)phenyl diethyl(phenyl)phosphine—borane (19)
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w w2 10 o A0 20 30 40 ppm

IBB-nmr Analysis

NAME Aug19-2023
EXPNO 2
PROCNO 1
Date_ 20230819
Time 20.58
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 1024
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 128
DW 20.800 usec
DE 6.50 usec
TE 298.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1l ==

13C
Pl 9.00 usec
PL1 -3.00 dB
PL1W 73.17333984 W
SFO1 100.6228298 MHz
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL13 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
PL13W 0.40838012 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127689 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 0.30

IBB-nmr Analysis

NAME Febl4-2022
EXPNO 4
PROCNO 1
Date_ 20220214
Time 23.57
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgig
TD 32768
SOLVENT DMSO
NS 256
Ds 4
SWH 20000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8192500 sec
RG 203
Dw 25.000 usec
DE 20.00 usec
TE 296.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
11B
6.30 usec
-2.00 dB
128.3776050 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
SFO02 400.1316005 MHz
SI 32768
SF 128.3776183 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40



3CF3PhBH2Et2Ph
H H
\ /
FiC B\P _Ph
/ AN
gt Et
T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 ppm
3CF3PhBH2Et2Ph
H H
\ /
FiC B b Ph
/ N
gt Et
T T T T T T T T T
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

NS

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

= CHANNEL f2 ==

Febl4-2022
5

1

20220215
0.01

av400

5 mm PABBO BB-
zgfhiggn
131072
DMSO

8

4
89285.711
0.681196
0.7340532
203

5.600

6.50

296.3
1.00000000
0.03000000
0.00002000
1

CHANNEL f1 ==
19F

19.50

-4.00
16.40489006
376.4607164

waltzlé

18.00
24.60733604
0.15526180
400.1316005
65536
376.4984617
EM

0
0.30
0

1.00

Hz
Hz
sec

usec
usec
K
sec
sec
sec

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

Febl4-2022
3

1

20220214
23.46
av400

5 mm PABBO BB-
zg30

65536

DMSO

64

4
64102.563
0.978127
0.5112308
203

7.800

6.50

296.1
2.00000000
1

CHANNEL f1 ==
31p

10.00

-0.70
30.10233498
161.9674942
32768
161.9754962

EM

0
1.00
0

1.40

Hz



3CF3PhBH2P (i-Pr) 3

B-3-(Trifluoromethyl)phenyl triisopropylphosphine—borane (20)

IBB-nmr Analysis

N L MANNNNNNNNNNNNNNNA A A NAME Apr29—2022
N\ VTSN EXPNO L
PROCNO 1
Date_ 20220429
Time 18.21
INSTRUM av400
H H PROBHD 5 mm PABBO BB-
\ . PULPROG zg30
FsC B FPr D 65536
AN SOLVENT DMSO
/ \.
i-Pr i-Pr NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1l ========
NUC1 1H
Pl 14.00 usec
PL1 -1.80 dB
PL1W 14.82738590 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300028 MHz
WDW EM
A k I SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T T T T T | PC 1.00
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
Y (o [N ©
of (S o< <
o (o (=28 ©
| |~ ) ~
=
3CF3PhBH2P (i-Pr) 3 H
(17Fx) IBB-nmr Analysis
CRNVITHOVNGNO T MO O i O
CNNNNERMHORNOOnMmA MmN N ocmwomuwo Mmoo o
CANNNN®®®RS SN O N o o Lot nTes NAME Apr29-2022
TOMOMOONNNNNNNNNNNNN [eNeNeNe N We Nl O O W EXPNO 8
L e B B B B B B B B B B B B B B R T OOM NN A
PROCNO 1
k\iIfj3§S§;§$§g§é;€g§;§;2232;‘L) K\5>§\f£45/) \\. L/ Date_ 20220429
Time 19.54
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
D 65536
H\ )* SOLVENT DMSO
, NS 1024
F3C B.__iPr DS 4
SWH 30030.029 Hz
o/ \. FIDRES 0.458222 Hz
i-Pr i-Pr 20 1.0912410 sec
RG 35.9
DW 16.650 usec
DE 20.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
== CHANNEL f2 ========
waltzl6
1H
80.00 usec
-4.00 dB
14.06 dB
17.00 dB
6.30957365 W
0.09862794 W
0.05011872 W
500.1320005 MHz
32768
125.7577875 MHz
EM
0
1.00 Hz
0
' 0.30
| [ . L —
T T T T T T T T T T T T T T
140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm



3CF3PhBH2P (i-Pr) 3

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Apr29-2022
8

1
20220429

19.54

av500

5 mm CPDCH 13C
2gpg30

65536

DMSO

1024

4
30030.029
0.458222
1.0912410
35.9
16.650
20.00
298.0
2.00000000
0.03000000

Hz
Hz
sec

usec
usec

sec
sec

| H H v
\ /
F.C B #Pr
P Nipr
I I I I I I I I I
215 21.0 205 200 195 190 185 180 175 170 165
v N W %
I I I I I I I I I I
140 138 136 134 132 130 128 126 124 122 ppm
3CF3PhBH2P (i-Pr)3
H H
F,C B __i-Pr
P Nepr
N
I I I I I I
40 30 20 10 -10 -20 -30 40  ppm

14.29790783
125.7703643

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

6.30957365
0.09862794
0.05011872
500.1320005
32768
125.7577875
EM

0

1.00

0

0.30

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

= CHANNEL f2

Apr29-2022
5

1

20220429

18.39

av400

5 mm PABBO BB-
zgig

32768

DMSO

128

4

20000.000
0.610352
0.8192500

203

25.000

20.00

297.3
1.00000000
0.03000000

1

CHANNEL f1 ==
11B
6.30
-2.00
128.3776050

waltzlé

13.80
14.48987389
0.40838012
400.1316005
32768
128.3776183
EM

0

2.00

0

1.40

Hz

sec

usec
usec

sec
sec

Hz



3CF3PhBH2P (i-Pr)3

H H
F.C B __iPr
P Nipr
I I I I I I I I I I
-10 -20 -30 -40 -50 -60 -70 -80 90 4100 110 ppm
3CF3PhBH2P (i-Pr)3
‘ H H
\ /
F.C B __iPr
P Nepr
I I I I I I I I
40 30 20 10 0 -10 -20 -30 40  ppm

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

NS

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

= CHANNEL f2

Apr29-2022
4

1

20220429

18.32

av400

5 mm PABBO BB-
zgfhiggn
131072

DMSO

8

4

89285.711
0.681196
0.7340532

203

5.600

6.50

296.7
1.00000000
0.03000000
0.00002000

1

CHANNEL f1 ==
19F
19.50

-4.00
16.40489006
376.4607164

waltzlé

18.00
24.60733604
0.15526180
400.1316005
65536
376.4984617
EM

0
0.30
0

1.00

Hz
Hz
sec

usec
usec
K
sec
sec
sec

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

Apr29-2022
3

1

20220429

18.28

av400

5 mm PABBO BB-
zg30

65536

DMSO

64

4

64102.563
0.978127
0.5112308

203

7.800

6.50

296.8
2.00000000

1

CHANNEL f1 ==
31p
10.00

-0.70
30.10233498
161.9674942
32768
161.9754962
EM

0
1.00
0

1.40

Hz



B-3-(Trifluoromethyl)phenyl diisopropyl(phenyl)phosphine—borane (21)

IBB-nmr Analysis

S ONMEANN®MAOVNMAFODM®O M AN O MO OO F MOV DM T O F H O F O M
P PO NEANNAD NN IMANOORNODMA 0NN R RN R R R R U G R B R R N
R S v R i i R R T R RN R R A B fdvsvvydvssmanoooooaaa
N N N A N N N N N N N N N N N N N N LR NNNNNNNNNNNAAHAAd A H O OO NAME Junl2-2022
MW/ \V \NW \\\\// EXPNO s
PROCNO 1
Date_ 20220613
Time 0.40
INSTRUM av400
H H PROBHD 5 mm PABBO BB-
\ / PULPROG zg30
FiC B.__Ph D 65536
/P SOLVENT cp2Cl2
i-pr FPr NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1l ========
NUC1 1H
Pl 14.00 usec
PL1 -1.80 dB
PL1W 14.82738590 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300154 MHz
WDW EM
JL SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T T T T T T T T | PC 1.00
90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
O[N] oM [
S|o|a|a|a| S| -
NoolN|Oo|Oo < |N N
o
3CF3PhBH2PPh (i-Pr) 2 .
IBB-nmr Analysis
NAME Aug21-2023
EXPNO 2
PROCNO 1
Date_ 20230821
Time 7.55
INSTRUM ava0o
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 2048
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 128
DW 20.800 usec
DE 6.50 usec
TE 298.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.00 usec
PL1 -3.00 dB
PL1W 73.17333984 W
SFO1 100.6228298 MHz
== CHANNEL f2 ========
waltzl6
1H
80.00 usec
-1.70 dB
13.80 dB
13.80 dB
14.48987389 W
0.40838012 W
0.40838012 W
400.1316005 MHz
32768
100.6127696 MHz
EM
0
1.00 Hz
0
0.30

\ \ \ \ \ \ \ \ \ \ \ \
160 150 140 130 120 110 100 90 80 70 60 50 40

I I I 1
30 20 ppm



3CF3PhBH2PPh (i-Pr) 2

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
P PROBHD
PULPROG
TD
SOLVENT
NS

——20.88
—20.56
—16.75

1679
S 16.72

\
20.0

\ \
19.0 185

\ \ \
215 21.0 205 19.5 180 175 17.0 16,5 16.0

UC1l
ppnt;

PL1

PL1W
N SFO1

—
N
N
™
—

127.92

Mo
ISR
© ©
ISR
—

128.42

~
—
o
N
—

AN

132.02
129.42
129.20

<
o
I
™
—

132.18

© 1
SIS
ISR
mm
—

7

132.32

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

127.60
—126.71
——124.01
—123.77
—123.30

__-140.24
=~~140.17
__-134.04
=~133.98

N

140 138 136 134 132 130 128 126 124 122

ppm

3CF3PhBH2PPh (i-Pr)2

- NAME

o EXPNO

| PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

H H
\/
FJ//

P Nepr

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

40 30 20 10 0

= CHANNEL f1

= CHANNEL f2

Aug21-2023
2

1
20230821

7.55

av400

5 mm PABBO BB-
2gpg30

65536

DMSO

2048

2
24038.461
0.366798
1.3631988
128

20.800
6.50

298.7
2.00000000
0.03000000

73.17333984
100.6228298

14.48987389
0.40838012
0.40838012

400.1316005

32768
100.6127696
EM

0

1.00

0

0.30

Junl2-2022

2

1

20220612

23.00

av400

5 mm PABBO BB-
zgig

32768

DMSO

256

4

20000.000
0.610352
0.8192500

203

25.000

20.00

297.6
1.00000000
0.03000000

1

CHANNEL f1 ==
11B
6.30
-2.00
128.3776050

waltzlé

13.80
14.48987389
0.40838012
400.1316005
32768
128.3776183
EM

0

2.00

0

1.40

IBB-nmr Analysis

Hz
Hz
sec

usec
usec

sec
sec

IBB-nmr Analysis

Hz

sec

usec
usec

sec
sec

Hz



3CF3PhBH2PPh (i-Pr)2

H H
\ /
F.C \P<Ph
i EPr
I I I I I I I I I I I
40 20 30 40 50  -60 70 80 90  -100 -110 ppm
3CF3PhBH2PPh (1-Pr)2
! H H
\ /
FiC B.__Ph
N
Pl HPr
pnes itk
\ I ,
‘ Ll
I I I I I I I I I
40 30 20 10 0 -10 -20 -30 40 ppm

IBB-nmr Analysis

NAME Junl2-2022
EXPNO 3
PROCNO 1
Date_ 20220612
Time 23.04
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
TD 131072
SOLVENT DMSO
NS 8
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB
16.40489006 W
376.4607164 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536
SF 376.4984617 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

.
IBB-nmr Analysis
NAME Junl2-2022
EXPNO 7
PROCNO 1
Date_ 20220613
Time 0.33
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 128
Ds 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 203
Dw 7.800 usec
DE 6.50 usec
TE 297.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31p
10.00 usec
-0.70 dB
30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM
0
1.00 Hz
0
1.40




B-3-(Trifluoromethyl)phenyl tricyclopropylphosphine—borane (22)
3CF3PhBH2P (cyclopropyl) 3

IBB-nmr Analysis

AN NSDD I 2880a & 0o iNORRGoSR NAME July11-2022
hhananads a 20523 S JORRERE2LE8ES
SN IS NdNNa o Hococococococococooo EXPNO 1
PROCNO 1
\\\A%é/ ‘ \§¢;/ ‘ kkéé%%Sg%Vz;%) Date_ 20220711
Time 21.22
INSTRUM av400
PROBHD 5 mm PABBO BB-
H /H PULPROG zg30
FSC B\ /A TD 65536
P. SOLVENT DMSO
NS 4
<<]/ DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 297.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14 .00 usec
PL1 -1.80 dB
PL1W 14.82738590 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300029 MHz
WDW EM
SSB 0
4JLL JL*~_*_~*___-_~J LB 0.30 Hz
GB 0
PC 1.00

3CF3PhBH2P (cyclopropyl) 3

IBB-nmr Analysis

n o wn
B g R N e n2gs NAME Mar11-2024
Aot A A A A A A A A A A A A A ~~ o~ NN
PROCNO 1
S| \/ NVZ
Time 15.20
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
H\ /H /A NS 64
DS 4
FsC B\P SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 40.3
DW 16.650 usec
DE 20.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577974 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
[ } PC 0.30
L L.

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



3CF3PhBH2P (cyclopropyl) 3

IBB-nmr Analysis

03 ® E NAME Mar11-2024
JSPS o EXPNO 3
PROCNO 1
H \/ ‘ Date_ 20240311
\ / /A Time 15.20
INSTRUM av500
FC B\P PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 64
DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 40.3
DW 16.650 usec
DE 20.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
T T T T T T T T T 1 CHANNEL £1
35 3.0 25 2.0 15 1.0 0.5 0.0 -0.5 pPPM yuc1 13C
Pl 10.00 usec
55 SIS 3STBA @ o EX 20888 pLl -5.00 dB
G o A O o Gddgq  ELW 14.29790783 W
m o M mm NN NN NN N ~ NN NNN SFO1 125.7703643 MHz
— o o o — o
v 4 WV \W o
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
ST 32768
SF 125.7577974 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 0.30
T T T T T T T T T T 1
140 138 136 134 132 130 128 126 124 122 ppm
.
3CF3PhBH2P (cyclopropyl) 3 IBB-nmr Al’lalySlS
S
o NAME Julyl1-2022
o EXPNO 5
| PROCNO 1
Date_ 20220711
! Time 23.00
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgig
TD 32768
SOLVENT DMSO
H\ /H NS 128
F C DS 4
3 ~p SWH 20000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8192500 sec
RG 203
Dw 25.000 usec
DE 20.00 usec
TE 297.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
11B
6.30 usec
-2.00 dB
128.3776050 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
SFO02 400.1316005 MHz
SI 32768
SF 128.3776183 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
A E
40 30 20 10 0 -10 -20 -30 -40 ppm



3CF3PhBH2P (cyclopropyl) 3

H H
hod /A
F3C ~ >
T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 110 ppm
3CF3PhBH2P (cyclopropyl) 3
‘ H H
5 /A
F3C ~ P
T T T T T T T T T
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME Julyll-2022
EXPNO 2
PROCNO 1
Date_ 20220711
Time 21.26
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
TD 131072
SOLVENT DMSO
NS 8
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB
16.40489006 W
376.4607164 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536
SF 376.4984617 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

.
IBB-nmr Analysis
NAME Julyl1-2022
EXPNO 4
PROCNO 1
Date_ 20220711
Time 22.52
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
Ds 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 203
Dw 7.800 usec
DE 6.50 usec
TE 297.3 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31p
10.00 usec
-0.70 dB
30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM
0
1.00 Hz
0
1.40




3CF3PhBH2P (n-Bu) 3

—3.324

B-3-(Trifluoromethyl)phenyl tri-n-butylphosphine—borane (23)

IBB-nmr Analysis

NN NNNNNAddAddddddddooo NAME May23-2022
\\// W \ N\//// EXPNO 1
PROCNO 1
Date_ 20220523
Time 21.48
INSTRUM av400
H H PROBHD 5 mm PABBO BB-
\ / PULPROG zg30
FsC B\P/H'BU TD 65536
/"\ SOLVENT DMSO
n-Bu n-Bu NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 203
DW 60.800
DE 6.50
TE 296.9
D1 1.00000000
TDO 1
————==== CHANNEL f1 ====
NUC1 1H
Pl 14.00
PL1 -1.80
PL1W 14.82738590
SFO1 400.1324710
ST 32768
SF 400.1300029
WDW EM
JL J SSB 0
LB 0.30
GB 0
T T T T T T T T T T T T T T \ PC 1.00
75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm
mwo - |0 el
[=3[=] N| (O -
oo Al ||l ol
- | o (O~ o
&
3CF3PhBH2P (n-Bu) 3 .
IBB-nmr Analysis
CANMOOLNOMOWWOUIT AOMNWTONLWNLNN OO
OO0 MMOOWOVDWOVUINNOODOOEHHOO 0 o un ~noors -
OV OV QI QI i i i OY O OY O 00 00 60 60 00 I~ [~ 6 0y aen nooanTa NAME Mar08-2024
BRI R BV B R R R R R R R R R R NN JJIJIIII A
PROCNO 1
\\W// \‘/ \V% ‘ Date_ 20240308
Time 5.46
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
H H ™ 65536
\ / SOLVENT CDC13
NS 64
FiC B.__n-Bu DS 4
P\ SWH 30030.029 Hz
/ B FIDRES 0.458222 Hz
n-Bu N-bu 20 1.0912410 sec
RG 90.5
DW 16.650 use
DE 20.00 use
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
======== CHANNEL fl =======
NUC1 13C
Pl 10.00 use
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
== CHANNEL f2 =======
waltzlé
1H
80.00 use
-4.00 dB
14.06 dB
17.00 dB
6.30957365 W
0.09862794 W
0.05011872 W
500.1320005 MHz
32768
125.7578001 MHz
EM
0
1.00 Hz
0
I ‘ 0.30
l WL A
T T T T T T T T T T T T T T T T \
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Hz
Hz
sec

usec
usec

secC

Hz

c
c

c

c



3CF3PhBH2P (n-Bu) 3

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD

B.__n-Bu PULPROG

P ™
SOLVENT
NS

24.37
24.35
24.20
13.38

—20.37
—20.11

L2
::i:24'30

24 23 22 21

—
—126.08 @y

132.03
132.00
131.95
131.92
131.90
129.33
129.30
123.92

__~139.07
~~139.02
__-121.75

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

N

T T T T T T T T T T T T T T T T T T T \
139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 ppm

3CF3PhBH2P (n-Bu) 3

© NAME

N EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

AN

40 30 20 10 0 -10 -20 -30 -40 ppm

= CHANNEL f2

Mar08-2024
10

1
20240308

5.46

av500

5 mm CPDCH 13C
zgpg30

65536

cDCl3

64

4
30030.029
0.458222
1.0912410
90.5
16.650
20.00
298.0
2.00000000
0.03000000

14.29790783
125.7703643

6.30957365
0.09862794
0.05011872
500.1320005
32768
125.7578001
EM

0

1.00

0

0.30

May23-2022
5

1

20220523

22.33

av400

5 mm PABBO BB-
zgig

32768

DMSO

128

4

20000.000
0.610352
0.8192500

203

25.000

20.00

297.6
1.00000000
0.03000000

1

CHANNEL f1 ==
11B
6.30
-2.00
128.3776050

waltzlé

13.80
14.48987389
0.40838012
400.1316005
32768
128.3776183
EM

0

2.00

0

1.40

IBB-nmr Analysis

Hz
Hz
sec

usec
usec

sec
sec

IBB-nmr Analysis

Hz

sec

usec
usec

sec
sec

Hz



3CF3PhBH2P (n-Bu) 3

H H
N/
FiC B\P/n-Bu
n-Bd n-Bu
I I I I I I I I I I
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 ppm
3CF3PhBH2P (n-Bu) 3
H H
\/
F.C BB
n-Bd n-Bu
I I I I I I I I
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

NS

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

= CHANNEL f2 ==

May23-2022
2

1

20220523
21.52
av400

5 mm PABBO BB-
zgfhiggn
131072
DMSO

8

4
89285.711
0.681196
0.7340532
203

5.600

6.50

297.0
1.00000000
0.03000000
0.00002000
1

CHANNEL f1 ==
19F

19.50

-4.00
16.40489006
376.4607164

waltzlé

18.00
24.60733604
0.15526180
400.1316005
65536
376.4984617
EM

0
0.30
0

1.00

Hz
Hz
sec

usec
usec
K
sec
sec
sec

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

May23-2022
4

1

20220523
22.26
av400

5 mm PABBO BB-
zg30

65536

DMSO

16

4
64102.563
0.978127
0.5112308
203

7.800

6.50

296.9
2.00000000
1

CHANNEL f1 ==
31p

10.00

-0.70
30.10233498
161.9674942
32768
161.9754962

EM

0
1.00
0

1.40

Hz



B-3-(Trifluoromethyl)phenyl tricyclopentylphosphine—borane (24)

IBB-nmr Analysis

oSS NNNNNNNNNNNA A A A A A A A NAME Apr23—2022
\\ \\/// N\\\V/ //"/// EXPNO 1
PROCNO 1
H /H Date 20220423
Fg: B Time 12.06
P INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 4
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 203
DW 60.800
DE 6.50
TE 296.7
D1 1.00000000
TDO 1
—======= CHANNEL f1 ====
NUC1 1H
Pl 14.00
PL1 -1.80
PL1W 14.82738590
SFO1 400.1324710
ST 32768
SF 400.1300031
WDW EM
J TJ SSB 0
T LB 0.30
GB 0
T T T T T T T T T T T T T T T PC 1.00
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
[=10i=d N[0 OO
ol e N|o|v| |~
| [N ] R IR
- -
3CF3PhBH2P (cyclopentyl) 3 .
IBB-nmr Analysis
OO TANTNOSTIDMAHONONLWO - LW N O
P RERE NS OO R NMADR AR O 0 ad D o © o~
AN NN DBDROROOOM OSSO aen nonee NAME Mar08-2024
MMM MMONNNNNNNNNNNNNNNNNN ~ -~ NN 0O EXPNO 2
A d A dd A A A A A A A A A A A A A A A A A A S MM NNN
PROCNO 1
\\NW//E/% \‘/ \/ \ \/ Date_ 20240308
Time 0.47
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
™D 65536
H H SOLVENT cDpCl3
\ / NS 64
F,C B DS 4
P SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 90.5
DW 16.650 use
DE 20.00 use
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl =======
NUC1 13C
Pl 10.00 use
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
== CHANNEL f2 =======
waltzl6
1H
80.00 use
-4.00 dB
14.06 dB
17.00 dB
6.30957365 W
0.09862794 W
0.05011872 W
500.1320005 MHz
32768
125.7577985 MHz
EM
0
1.00 Hz
0
0.30
L
T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Hz
Hz
sec

usec
usec

secC

Hz

c
c

c

c



3CF3PhBH2P (cyclopentyl) 3

IBB-nmr Analysis

© o o « o~
R H H “ <9 NAME Mar08-2024
o F.C 4 : i PROCO :
‘ ‘ 3 ~p \/ Date_ 20240308
Time 0.47
INSTRUM avs00
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
™D 65536
SOLVENT cpcl3
NS 64
DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 90.5
DW 16.650 usec
DE 20.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
[ N R ¥ o1 ¢) 1
33 32 31 30 29 28 27 26 25 ppm
T o o~ TN TTNOFIOM-HO NO wn O = 0 N N O
o n S~ oMM MAN 0w o o ~ O ooy Oy 0
a9 Soes gogsgsss 8 8 9 fasess PL1 14.29790783 W
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577985 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 0.30
_JJLM ,J 1
I I I I I I I I I I I
140 138 136 134 132 130 128 126 124 122 ppm
3CF3PhBH2PPh (cyclopentyl) 3 IBB-nmr Analysis
®
NAME Apr23-2022
~ EXPNO 4
| PROCNO 1
Date 20220423
H\ /H ! Time 12.30
INSTRUM av400
FC B PROBHD 5 mm PABBO BB-
P. PULPROG zgig
™ 32768
SOLVENT DMSO
NS 256
DS 4
SWH 20000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8192500 sec
RG 203
DW 25.000 usec
DE 20.00 usec
TE 297.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
11B
6.30 usec
-2.00 dB
128.3776050 MHz
- - CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
SFO2 400.1316005 MHz
s1 32768
SF 128.3776183 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
pC 1.40

40 30 20 10 0 -10 -20 -30 -40 ppm



3CF3PhBH2PPh (cyclopentyl) 3

H H :
\_/

eSS

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 110 ppm
3CF3PhBH2PPh (cyclopentyl) 3
‘ H H
\_/
\ \ \ \ \ \ \ \ \
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

NS

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

= CHANNEL f2 ==

Apr23-2022
3

1

20220423
12.18
av400

5 mm PABBO BB-
zgfhiggn
131072
DMSO

8

4
89285.711
0.681196
0.7340532
203

5.600

6.50

296.8
1.00000000
0.03000000
0.00002000
1

CHANNEL f1 ==
19F

19.50

-4.00
16.40489006
376.4607164

waltzlé

18.00
24.60733604
0.15526180
400.1316005
65536
376.4984617
EM

0
0.30
0

1.00

Hz
Hz
sec

usec
usec
K
sec
sec
sec

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

DW

DE

Apr23-2022
2

1

20220423
12.13
av400

5 mm PABBO BB-
zg30

65536

DMSO

64

4
64102.563
0.978127
0.5112308
203

7.800

6.50

296.7
2.00000000
1

CHANNEL f1 ==
31p

10.00

-0.70
30.10233498
161.9674942
32768
161.9754962

EM

0
1.00
0

1.40

Hz



3CF3PhBH2P (cyclohexyl) 3

H H

—3.322

B-3-(Trifluoromethyl)phenyl tricyclohexylphosphine—borane (25)

IBB-nmr Analysis

NAME Mar23-2022
EXPNO 2
PROCNO 1
Date_ 20220323

Time 20.41
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203

DW 60.800 usec
DE 6.50 usec
TE 296.6 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 14.00 usec
PL1 -1.80 dB
PL1W 14.82738590 W
SFO1 400.1324710 MHz
ST 32768

SF 400.1300029 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

75 70 65 60 55 50 45 40 35 30 25 ppm
- 10=1
L=l
oo
||
3CF3PhBH2P (cyclohexyl) 3 .
IBB-nmr Analysis
TOOVOWMNPTITNOVOWIISTTNAT~OT MO~
QAT MOMEMMAIONNODOOIL M@ N CMmEOME O H®® 0o
....................... B MO ®O DT~ it NAME July30-2022
OCONNNNOWOMOMAMAOMNSMSMSSMSSOSTN e e e e e e e e e e e e e EXPNO 4
LLLOMONONONNNNNNNNNNNNNNNNN [eNeNeNeNe) e le) Mo RNl i}
A A A A A AAAAAAAA A A A A A A A A A TLLLTOMNMMOONNNNN PROCNO 1
(7¢£;zz$‘5” \4 r///,/) Date_ 20220731
Time 4.53
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 8192
DS 4
H H SWH 30030.029 Hz
N/ FIDRES 0.458222 Hz
FsC B 20 1.0912410 sec
P RG 35.9
DW 16.650 usec
DE 20.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
== CHANNEL f2 ========
waltzl6
1H
80.00 usec
-4.00 dB
14.06 dB
17.00 dB
6.30957365 W
0.09862794 W
0.05011872 W
500.1320005 MHz
32768
125.7577857 MHz
EM
0
1.00 Hz
0
L l -J 0.30
Lol "
- l v
T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



3CF3PhBH2P (cyclohexyl) 3

26.13

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM

F3C B\ PROBHD

P PULPROG
TD
SOLVENT
NS

——30.41
—30.18
—27.23
—27.15

\ \ \
30.0 29.5 29.0

\ \
26.5 26.0

w
S -
[3,]

132.40
132.38
132.36
132.33
127.61
126.57
—124.40
—122.24
121.33

__~140.24
T~140.20

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

140 138 136 134 132 130 128 126 124 122 ppm

3CF3PhBH2P (cyclohexyl) 3

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
P, ™D
SOLVENT
NS

Ds

SWH

28.75

FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

fomen N L4

T Wil A L) bl

= CHANNEL f2

July30-2022
4

1
20220731

4.53

av500

5 mm CPDCH 13C
zgpg30

65536

DMSO

8192

4
30030.029
0.458222
1.0912410
35.9
16.650
20.00
298.0
2.00000000
0.03000000

14.29790783
125.7703643

6.30957365
0.09862794
0.05011872
500.1320005
32768
125.7577857
EM

0

1.00

0

0.30

Marl3-2022

3

1

20220313

19.40

av400

5 mm PABBO BB-
zgig

32768

DMSO

256

4

20000.000
0.610352
0.8192500

203

25.000

20.00

297.2
1.00000000
0.03000000

1

CHANNEL f1 ==
11B
6.30
-2.00
128.3776050

waltzlé

13.80
14.48987389
0.40838012
400.1316005
32768
128.3776183
EM

0

2.00

0

1.40

IBB-nmr Analysis

Hz
Hz
sec

usec
usec

sec
sec

IBB-nmr Analysis

Hz

sec

usec
usec

sec
sec

Hz



3CF3PhBH2P (cyclohexyl) 3

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 110 ppm
3CF3PhBH2P (cyclohexyl) 3
‘ H H
\ /
F4C B\P
| ol |l I
\ \ \ \ \ \ \ \ \
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME Marl3-2022
EXPNO 2
PROCNO 1
Date_ 20220313
Time 19.29
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
TD 131072
SOLVENT DMSO
NS 8
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB
16.40489006 W
376.4607164 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536
SF 376.4984617 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

.
IBB-nmr Analysis
NAME Marl3-2022
EXPNO 5
PROCNO 1
Date_ 20220313
Time 20.02
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 256
Ds 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 203
Dw 7.800 usec
DE 6.50 usec
TE 296.5 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31p
10.00 usec
-0.70 dB
30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM
0
1.00 Hz
0
1.40



B-3-(Trifluoromethyl)phenyl dicyclohexylphosphine—borane (26)

3CF3PhBH2PH (cyclohexyl) 2
O TV O N O ® SN O = O DO TR LM T OO RO DD PO~ ONMH O ARND OO D= OO DO
FeISTaNIGER P R A N R i R AR e SR A R AR SR A RN DU AR A R
ColMmmmmIa N R e - k= R RER P v v e R AR U R R A M G R AN N R R
B N N NI O N S N S I P e g
H H
\/
FiC B. __H
T T T T T T T T T
8 7 6 5 4 3 2 1 0 -1 ppm
(M o o < (|0 (=)
| @ 10 0 v|©viQl I
| |- o o T N[O o
~l=l =
3CF3PhBH2PH (cyclohexyl) 2
“ YO MO™OLA0VEONOO™™:w®= Mo
- PO N L ONO RN OOMMOOMmAIN® o ®® e NOHE A NNDM T MM NN O
. R i B R S A I S Rt TP HOAAN V™S ™A Db
<} CONANNNOOONNOOOOOO 0 AN — — D T )
o LLLOMOONOMOMONNNNNNNNNNNNNNN [=NeNe NN Mo ie Ne)Ne Mo N NN ol puliXe]
o~ A A A A A A A A A A AAAAAAAA A A A A A MMMMONNNNNNNNNNNN
H H
\ L/
FiC B.__H
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time

INSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS

DS

SWH
FIDRES
AQ

RG

Augl12-2023
2

1

20230812

19.39

av400

5 mm PABBO BB-
zg30

65536

Acetone

16

2

8223.685
0.125483
3.9846387
32

60.800
6.50

297.1
1.00000000
1

CHANNEL f1l =
1H
14.00

-1.80
14.82738590
400.1324710
32768
400.1300070
EM

0
0.30
0
1.00

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

= CHANNEL f1

= CHANNEL f2

Augl2-2023
3

1

20230812
19.57
av400

5 mm PABBO BB-
zgpg30
65536
Acetone
257

2
24038.461
0.366798
1.3631988
128

20.800
6.50

298.4
2.00000000
0.03000000
1

13C
9.00
-3.00
73.17333984
100.6228298

waltzl6é

14.48987389
0.40838012
0.40838012

400.1316005

32768

100.6126724

EM

0
1.00

0
0.30

Hz
Hz
sec

usec
usec

sec
sec




3CF3PhBH2PH (cyclohexyl) 2

IBB-nmr Analysis

o o —~ O N N ™ < ™ ™M N ™M N o
S deaa ne w0 A H H R 9 NAME Aug12-2023
o o coo o o o o o \_/ o~ ©o EXPNO 3
3 ~p- PROCNO 1
TN i 7]
Time 19.57
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT Acetone
NS 257
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 128
DW 20.800 usec
DE 6.50 usec
TE 298.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
\ \ \ \ \ \ \ \ \ CHANNEL £1 =
NUC1 13C
30.5 30.0 29.5 29.0 28.5 28.0 27.5 27.0 26.5 ppm r1 9.00 usec
< o~ mo [~ O WO WV®WYNWYOT > o~ © [~ ™M o PL1 ~3.00 dB
< ™M -~ o NOOONWVWWOWMMOOMAN N o] — 0 0 r~ PL1W 73.17333984\7\]
co RN SORNRNRNRNRN RN RN ® ® I~ < N SFO1 100.6228298 MHz
T < Mmmmom MM ANNNNNNNNNN ~ NANANN
— o A A A A A A A A A A A — o
======== CHANNEL f2 ==
\/ WS\ £/ \\/
NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL13 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
PL13W 0.40838012 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6126724 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
PC 0.30
T T T T T T T T T T 1
140 138 136 134 132 130 128 126 124 122 ppm
3CF3PhBH2PH (cyclohexyl) 2 .
v v IBB-nmr Analysis
o NAME Jul27-2023
& EXPNO 4
| PROCNO 1
Date_ 20230727
! Time 9.26
INSTRUM ava00
PROBHD 5 mm PABBO BB-
PULPROG zgig
D 32768
H H SOLVENT DMSO
\_/ NS 64
FiC B.__H DS 4
SWH 20000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8192500 sec
RG 203
DW 25.000 usec
DE 20.00 usec
TE 297.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l ==
NUC1 11B
Pl 6.30 usec
PL1 -2.00 dB
SFO1 128.3776050 MHz
= === CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
SFO2 400.1316005 MHz
SI 32768
SF 128.3776183 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
| .\
L
40 30 20 10 0 -10 -20 -30 -40 ppm



3CF3PhBH2PH (cyclohexyl) 2

H H
\/
FiC B. __H

T T T T T T T T T T T

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 ppm
3CF3PhBH2PH (cyclohexyl) 2
||
H H
\/
FiC B. __H
| | | Lt Iy | (i L |
T T T T T T T T T
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Jul27-2023
5

1

20230727

9.30

av400

5 mm PABBO BB-
zgfhiggn
131072

DMSO

8

4
89285.711
0.681196
0.7340532
203

5.600

6.50

296.7
1.00000000
0.03000000
0.00002000
1

Hz
Hz
sec

usec
usec

sec
sec
sec

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

16.40489006
376.4607164

CHANNEL f2 ==
waltzl6é

18.00
24.60733604
0.15526180
400.1316005
65536
376.4984617
EM

0
0.30
0

1.00

MHz

MHz

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Jul27-2023
3

1

20230727
9.21

av400

5 mm PABBO BB-
2930

65536

DMSO

64

4
64102.563
0.978127
0.5112308
203

7.800

6.50

296.6
2.00000000

30.10233498
161.9674942
32768
161.9754962
EM

0

1.00

0

1.40

Hz



3CF3PhBH2P (NMe2) 3

B-3-(Trifluoromethyl)phenyl tris(dimethylamino)phosphine—borane (27)

IBB-nmr Analysis

FNNN®D Mo oo I sHwondo o
Chadaadar Q mHdSaaa >
feRmanada o AR N 2
N NN I NaNNNNAN - NAME July18-2022
N\ N\ EXPNO 2
PROCNO 1
Date_ 20220718
F08Sam Time 17.37
ammm INSTRUM av400
NNSN AN
\ \A.// PROBHD 5 mm PABBO BB-
PULPROG zg30
H\ /H | TD 65536
SOLVENT DMSO
FiC B\P/N\\ NS 4
/NG DS 2
_N N SWH 8223.685
| FIDRES 0.125483
AQ 3.9846387
RG 203
DW 60.800
DE 6.50
TE 297.2
D1 1.00000000
TDO 1
—======= CHANNEL f1 ====
NUC1 1H
Pl 14.00
PL1 -1.80
PL1W 14.82738590
T T ! SFO1 400.1324710
2,55 2.50 ppm SI 32768
SF 400.1300034
WDW EM
SSB 0
_J
LB 0.30
GB 0
T T T T T T T T T T T T T PC 1.00
75 70 65 60 55 50 45 40 35 3.0 2. 20 15 1.0 ppm
[~ J0E=] © -]
= JBE=] - 0
o o N (=]
- |~ © -
-
3CF3PhBH2P (NMe2) IBB_nmr AnalySlS
MmME-owMmMor-~Nn M N M~ NN
MANMNMANANNT A OO TTOTITNAAA oOMOVWoOoOMWOVWO M
.................... nMmaHOoOWwWWOWNn MM
R R R R S R RS RS NN NN IR B Soocoaaam NAME Julyl8-2022
/NI RS SRR B R R i T R R R SSSSmmmmm EXPNO 6
PROCNO 1
—\————" ~\z~ Date. 20220718
Time 21.37
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
™D 65536
SOLVENT DMSO
NS 4096
HOH | ped 5
\ / SWH 30030.029 Hz
F3C B\ /N\ FIDRES 0.458222 Hz
P AQ 1.0912410 sec
7\ RG 35.9
N N DW 16.650 use
- | DE 20.00 use
\ TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l =======
NUC1 13C
Pl 10.00 use
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
======== CHANNEL f2 =======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 use
PL2 -4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577866 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
’ PC 0.30
[
T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Hz
Hz
sec

usec
usec

secC

Hz



3CF3PhBH2P (NMe2) 3

_——37.33
——37.31

T T
38.5 38.0

_-140.33
~~140.27

Sy Ay

(]
[
(3]

132.23 &0

132.30
132.20
126.61
—124.44
—122.28
121.18
121.12

N
<<

T T T T
140 138 136 134

3CF3PhBH2P (NMe2) 3

40 30 20

IBB-nmr Analysis

NAME Julyl8-2022
EXPNO 6
PROCNO 1
Date_ 20220718
Time 21.37
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30

TD 65536
SOLVENT DMSO

NS 4096

DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 35.9

DW 16.650 usec
DE 20.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

PL1W 14.29790783 W
SFO1 125.7703643 MHz
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
SI 32768

SF 125.7577866 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 0.30

IBB-nmr Analysis

NAME Julyl18-2022
EXPNO 5
PROCNO 1
Date_ 20220718
Time 17.52
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgig
TD 32768
SOLVENT DMSO
NS 128
Ds 4
SWH 20000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8192500 sec
RG 203
Dw 25.000 usec
DE 20.00 usec
TE 297.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
11B
6.30 usec
-2.00 dB
128.3776050 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
SFO02 400.1316005 MHz
SI 32768
SF 128.3776183 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40



3CF3PhBH2P (NMe2) 3

HH |
\ /
F.C B\P\/ —
/
_N T—
I I I I I I I I I I I
-10 20 -30 -40 -50 -60 -70 -80 90 100  -110 ppm
3CF3PhBH2P (NMe2) 3
HH |
\ /
F.C B\P/N\
/ \
_N T—
I I I I I I I I I I I
110 100 90 80 70 60 50 40 30 20 10 ppm

IBB-nmr Analysis

NAME Julyl8-2022
EXPNO 4
PROCNO 1
Date_ 20220718
Time 17.45
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
TD 131072
SOLVENT DMSO
NS 8
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB

16.40489006 W
376.4607164 MHz

= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536

SF 376.4984617 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

.
IBB-nmr Analysis
NAME Julyl18-2022
EXPNO 3
PROCNO 1
Date_ 20220718
Time 17.42
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 64
Ds 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 203
Dw 7.800 usec
DE 6.50 usec
TE 297.1 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31p
10.00 usec
-0.70 dB

30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM

0
1.00 Hz
0

1.40



4CF3PhBH2PMe3 5-14Fr

7.415

H H
\P\/Me
/

Me Me
FiC

—3.324

—1.421

__—1.245

T~—1.218

N
o

70 65 6.0 55 50 45 4.0

4.000

4CF3PhBH2PMe3

e
N

AN
Mé/ Me

FiC

A J

77.25
77.00
76.74

3.5

3.0

25

2.0

2.090

1.5

8.890

1.0

ppm

B-4-(Trifluoromethyl)phenyl trimethylphosphine—borane (28)

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES

Dec6-2021
1

1
20211206
20.49
av400

5 mm PABBO BB-
zg30
65536
DMSO

16

2
8223.685
0.125483
3.9846387

400.1324710
32768
400.1300035
EM

0

0.30

0

1.00

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUI
PROBHD
PULPRO
TD
SOLVEN
NS

__-10.43
T—10.13

\ \ \ \ \ \
140 130 120 110 100 90 80

\
70

\
60

\
50

\
40

\
30

20

10 ppm

Mar07-2024
2

1
20240307
12.21
M av500
5 mm CPDCH 13C
G zgpg30
65536
T CDC13
1024
4
30030.029 Hz
0.458222 Hz
1.0912410 sec
90.5
16.650 use
20.00 use
297.9 K
2.00000000 sec
0.03000000 sec
1

CHANNEL f1

10.00 use

-5.00 dB
14.29790783 W
125.7703643 MHz

CHANNEL f2
waltzl6é
1H
80.00 use
-4.00 dB
14.06 dB
17.00 dB
6.30957365 W
0.09862794 W
0.05011872 W
500.1320005 MHz
32768
125.7577937 MHz
EM
0
1.00 Hz
0

0.30

Hz
Hz
sec

usec
usec

secC

Hz

c
c

c

c



4CF3PhBH2PMe3

H H ER
)4 |
B\P\/Me
/
Me Me
FsC
T T T T T T T T !
12,5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 75 ppm _
L A JL)(M A
I I I I I I I I I I I I I 1
137 136 135 134 133 132 131 129 128 127 126 125 124 123 122 ppm
4CF3PhBH2PMe3
H H
N/
B\P\/Me
/
Me Me
FsC
A L
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME Mar07-2024
EXPNO 2
PROCNO 1
Date_ 20240307
Time 12.21
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 90.5
DW 16.650 usec
DE 20.00 usec
TE 297.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1l =
NUC1 13C
Pl 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
ST 32768
SF 125.7577937 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 0.30
.
IBB-nmr Analysis
NAME Dec4-2021
EXPNO 4
PROCNO 1
Date_ 20211204
Time 12.23
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgig
TD 32768
SOLVENT DMSO
NS 256
Ds 4
SWH 20000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8192500 sec
RG 203
Dw 25.000 usec
DE 20.00 usec
TE 297.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
11B
6.30 usec
-2.00 dB

128.3776050 MHz

PL12 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
SFO02 400.1316005 MHz
SI 32768

SF 128.3776183 MHz
WDW EM
SSB 0

LB 2.00 Hz
GB 0

PC 1.40



4CF3PhBH2PMe3

IBB-nmr Analysis

NAME Dec4-2021
@ EXPNO 6
H H | PROCNO 1
\ / Date 20211204
B\ Me ! Time 12.36
P~ INSTRUM av400
A PROBHD 5 mm PABBO BB-
Me Me PULPROG zgfhiggn
™ 131072
FiC SOLVENT DMSO
NS 8
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB
16.40489006 W
376.4607164 MHz
= - CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO2 400.1316005 MHz
ST 65536
SF 376.4966788 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
1
T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 110 ppm
.
4CF3PhBH2PMe3 IBB-nmr Analysis
;
. NAME Dec4-2021
© EXPNO 3
| PROCNO 1
Date 20211204
H H ! Time 12.12
\_/ INSTRUM av400
B.__Me PROBHD 5 mm PABBO BB-
P. PULPROG 2930
VA ™ 65536
Me Me SOLVENT DMSO
NS 64
FSC DS 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 203
DW 7.800 usec
DE 6.50 usec
TE 296.6 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31P
10.00 usec
-0.70 dB
30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM
0
1.00 Hz
0
1.40
L i 1
T T T T T T T T T
40 30 20 10 0 -10 -20 -30 -40 ppm



4CF3PhBH2Me2Ph 7-13Fr

B-4-(Trifluoromethyl)phenyl dimethyl(phenyl)phosphine—borane (29)

IBB-nmr Analysis

MO OMDNNRMPOO AN MN W ® o oo ow
bR AP A A SR I Bl SRR B 202334 b
N N N N N N N N N N NN IS NN NN N - NAME Feb6-2022
e\ — ‘ V4 \/ EXPNO 5
PROCNO 1
Date_ 20220206
Time 14.34
H H INSTRUM av400
\ PROBHD 5 mm PABBO BB-
B.__Ph PULPROG 2930
P\ TD 65536
/ SOLVENT DMSO
Meé Me NS 16
FsC DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
—=—====== CHANNEL f1 ========
NUC1 1H
Pl 14.00 usec
PL1 -1.80 dB
PL1W 14.82738590 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300033 MHz
WDW EM
L AJK Wi SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T T T T T T PC 1.00
85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
oSN © -]
I=INEN < =
oo, (=] (=]
il | - 0
4CF3PhBH2PPhMe2 .
IBB-nmr Analysis
MO AHOETNONNNNMNOVANATSONOMANEMO T
PNBOITMMBDMABD o BDDID A OO NN O oo~
........................... SSNE2am © =
COAAHHONNNNOOWWOIINNVWLSTTOMM L © < NAME Augl6-2023
oS8 a8 a 3833333353353 3533333 SSSSOanm oo
PROCNO 1
\&XW \% \/ Date_ 20230816
Time 20.49
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
H\ H D 65536
B/ Ph SOLVENT DMSO
NS 2048
~po DS 2
/ N\ SWH 24038.461 Hz
Me Me FIDRES 0.366798 Hz
a0 1.3631988 sec
FsC
3 RG 128
DW 20.800 usec
DE 6.50 usec
TE 298.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13c
Pl 9.00 usec
PL1 -3.00 dB
PL1W 73.17333984 W
SFO1 100.6228298 MHz
== CHANNEL f2 ========
waltzl6
1H
80.00 usec
-1.70 dB
13.80 dB
13.80 dB
14.48987389 W
0.40838012 W
0.40838012 W
400.1316005 MHz
32768
100.6127689 MHz
EM
0
1.00 Hz
0
0.30
oo ol Vi
T T T T T T T T T T T T T T T T ]
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm




4CF3PhBH2PPhMe2

H H
Ph

\.P/’

hAe{ Me

—9.86
—9.47

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D1

131.63
131.61

__-136.34
~~136.27

L
~

R

10.0

131.46
131.37
—130.35
__—129.80
126.83
126.82
125.85
125.81
125.54
125.50
125.23
125.19
124.13
124.12
_123.67
123.63
123.60
121.44

A
Y
D

T T T T T
137 136 135 134 133 132

4CF3PhBH2Me2Ph 7-13Fr

FsC

131 130 129 128 127 126 125 124 123 122 ppm

- -23.83

40 30 20

10 0 -10 -20 -30 -40  ppm

Ip11

ppm 00

= CHANNEL f1

Aug16-2023
1

1
20230816

20.49

av400

5 mm PABBO BB-
zgpg30

65536

DMSO

2048

2
24038.461
0.366798
1.3631988
128

20.800
6.50

298.6
2.00000000
0.03000000
1

13C

9.00

-3.00
73.17333984
100.6228298

Hz
Hz
sec

usec
usec

sec
sec

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

14.48987389
0.40838012
0.40838012

400.1316005

32768
100.6127689
EM

0

1.00

0

0.30

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

CHANNEL f1

= CHANNEL f2

Feb6-2022
14

1

20220206
23.03
av400

5 mm PABBO BB-
zgig

32768

DMSO

512

4
20000.000
0.610352
0.8192500
203

25.000
20.00
297.1
1.00000000
0.03000000
1

11B
6.30
-2.00
128.3776050

waltzlé

13.80
14.48987389
0.40838012
400.1316005
32768
128.3776183
EM

0

2.00

0

1.40

Hz

sec

usec
usec

sec
sec

Hz



4CF3PhBH2Me2Ph 7-13Fr

IBB-nmr Analysis

NAME Feb6-2022
EXPNO 6
PROCNO 1
Date_ 20220206
Time 14.40
H H INSTRUM avao00
PROBHD 5 mm PABBO BB-
\/ PULPROG zgfhiggn
B.__Ph ™ 131072
P SOLVENT DMSO
NS 8
Me/ Me DS 4
SWH 89285.711 Hz
FsC FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB

16.40489006 W
376.4607164 MHz

= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536

SF 376.4984617 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

\ \ \ \ \ \ \ \ \ \ \
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 110 ppm

4CF3PhBH2Me2Ph 7-13Fr

IBB-nmr Analysis

‘ NAME Feb6-2022
o EXPNO 9
| PROCNO 1
Date_ 20220206
! Time 15.10
H H INSTRUM av400
PROBHD 5 mm PABBO BB-
\/ PULPROG 2930
~.__Ph ™ 65536
P, SOLVENT DMSO
VA NS 256
Me Me DS 4
SWH 64102.563 Hz
FsC FIDRES 0.978127 Hz
20 0.5112308 sec
RG 203
DW 7.800 usec
DE 6.50 usec
TE 296.1 K
D1 2.00000000 sec
TDO 1
CHANNEL £1 ==
31p
10.00 usec
Z0.70 dB

30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM

0
1.00 Hz
0

1.40

\
40 30 20 10 0 -10 -20 -30 -40 ppm



4CF3PhBH2PEt3 4-9Fr B-4-(Trifluoromethyl)phenyl triethylphosphine—borane (30)
« 4 suovscocsazanvocmaca IBB-nmr Analysis
s P PRRIIICCSRALANS3SEaS
o - JRPCR A B B S NAME Feb2-2022
N\ EXPRO :
PROCNO 1
Date 20220202
Time 22.04
H\/H INSTRUM av400
B Et PROBHD 5 mm PABBO BB-
Sp” PULPROG zg30
7\ TD 65536
Et. Et SOLVENT DMSO
FiC NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
TDO 1
————==== CHANNEL f1l ========
NUC1 1H
P1 14.00 usec
PL1 -1.80 dB
PL1W 14.82738590 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300026 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
I I I I I I I I I I I 1 PC 1.00
75 70 65 60 55 50 45 40 35 30 25 20 1. 1.0 ppm
o v ~
(=3 < | (o [}
o | [ [--]
< sl e o
4CF3PhBH2PEt3 .
IBB-nmr Analysis
HOOITFTANOT NN O NOO
b el gl ida b Grif Bl non -
T Y Y P R 2 2% NamE Mar07-2024
PRIV IR IR R IR R mER 38 ¢ EXPNO 7
PROCNO 1
\N‘%% \‘/ \/ \/ Date_ 20240308
Time 0.11
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
TD 65536
H\ /H SOLVENT CDC13
B Et NS 64
NP DS 4
P SWH 30030.029 Hz
AN
/ FIDRES 0.458222 Hz
Et Et A0 1.0912410 sec
RG 40.3
F3C DW 16.650 usec
DE 20.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
== CHANNEL f2 ========
waltzlé
1H
80.00 usec
-4.00 dB
14.06 dB
17.00 dB
6.30957365 W
0.09862794 W
0.05011872 W
500.1320005 MHz
32768
125.7577965 MHz
EM
0
1.00 Hz
0
0.30
ll L Nl
I I I I I I I I I I I I I I 1
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



4CF3PhBH2PEt3

—12.94
—12.67

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

__—6.43
~~6.40

14 13 12 11

__-135.81
=~135.76

N

10 9 8 7 6 5 ppm

126.69
126.19
126.15
126.11
123.55

—
o
©
o~
—

—128.28
126.94

——123.96
123.52
123.49

—121.80

e
AN

= CHANNEL f1

Mar07-2024
7

1
20240308

0.11

av500

5 mm CPDCH 13C
2gpg30

65536

cDCl3

64

4
30030.029
0.458222
1.0912410
40.3
16.650
20.00
298.1
2.00000000
0.03000000
1

14.29790783
125.7703643

Hz
Hz
sec

usec
usec

sec
sec

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

Jhﬁwﬂj& A

S

T T T T T T
136 135 134 133 132 131

4CF3PhBH2PEt3 4-9Fr

FiC

\ \ \ \ \ \ \ \ \ \ \
130 129 128 127 126 125 124 123 122

6.30957365
0.09862794
0.05011872
500.1320005
32768
125.7577965
EM

0

1.00

0

0.30

IBB-nmr Analysis

. NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

40 30 20

10 0 -10 -20 -30 -40  ppm

= CHANNEL f2

Feb1-2022
4

1

20220202
0.13

av400

5 mm PABBO BB-
zgig

32768
DMSO

256

4
20000.000
0.610352
0.8192500
203

25.000
20.00
297.0
1.00000000
0.03000000
1

CHANNEL f1 ==
11B
6.30

-2.00
128.3776050

waltzlé

13.80
14.48987389
0.40838012
400.1316005
32768
128.3776183
EM

0

2.00

0

1.40

Hz

sec

usec
usec

sec
sec

Hz



4CF3PhBH2PEt3 4-9Fr

H H
\ /
Bt
7\
et Et
FiC
I I I I I I I I I I I
10 20 30 40 50 60 70 80 90  -100 -110 ppm
4CF3PhBH2PEt3 4-9Fr
H H
\ /
Bt
7\
gt Et
FiC
/ | |
I I I I I I I I
40 30 20 10 0 -10 -20 -30 40  ppm

IBB-nmr Analysis

NAME Feb2-2022
EXPNO 4
PROCNO 1
Date_ 20220202
Time 22.19
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
TD 131072
SOLVENT DMSO
NS 8
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB

16.40489006 W
376.4607164 MHz

= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536

SF 376.4984677 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

.
IBB-nmr Analysis
NAME Feb1-2022
EXPNO 3
PROCNO 1
Date_ 20220202
Time 0.02
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 64
Ds 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 203
Dw 7.800 usec
DE 6.50 usec
TE 296.3 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31p
10.00 usec
-0.70 dB

30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM

0
1.00 Hz
0

1.40



4CF3PhBH2EL2Ph 11-21Fr B-4-(Trifluoromethyl)phenyl diethyl(phenyl)phosphine—borane (31)

IBB-nmr Analysis

S NNHONOS NN DRNOO ST A A A Nl nanma oo NYmANo O AN ©oW
RS A I A S B el JER222250285883000a2838a282%8
R N ST O O NAME Febll-2022
k§$§§§§§§$¢%éé%§%%ééﬁ) Ktffff§§§§§§$§§$%%%é%%%%%%ii2¢) EXPNO 1
PROCNO 1
Date 20220211
Time 18.22
INSTRUM av400
PROBHD 5 mm PABBO BB-
H H PULPROG zg30
¥¥ Ph D 65536
~p~ SOLVENT DMSO
/ AN NS 16
gt Et DS 2
FsC SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.00 usec
PL1 -1.80 dB
PL1W 14.82738590 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300036 MHz
WDW EM
L_ j ) SSB 0
LB 0.30 Hz
GB 0
I I I I I I I I I I I 1 PC 1.00

\ \ \ \ \ \
85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

oV N ©
=30=31 < |0 (==}
S|o|e &~ ]
N[ wis wn
4CF3PhBH2PEt2Ph .
IBB-nmr Analysis
MO AN TN OETNOOMAHOOAO I OO
PO OMANRBA I ANDOOTmmS oo Db ©own o
P R O aen a0 27 NAME Mar07-2024
PR R B AR B AR B A B L B A B NN 23 ce
PROCNO 1
\\\N%N/ \‘/ \/ \/ Date_ 20240307
Time 13.36
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
H H ™ 65536
SOLVENT CDC13
g NS 512
B __Ph ne 2
P. SWH 30030.029 Hz
7\ FIDRES 0.458222 Hz
Et Et AQ 1.0912410 sec
RG 40.3
FsC DW 16.650 usec
DE 20.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PL1 ~5.00 dB
PLIW 14.29790783 W
SFO1 125.7703643 MHz

== CHANNEL f2 ====
waltzl6é
1H
80.00 usec
-4.00 dB
14.06 dB
17.00 dB
6.30957365 W
0.09862794 W
0.05011872 W
500.1320005 MHz
32768
125.7577928 MHz
EM

0
1.00 Hz
0

0.30

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



4CF3PhBH2PEt2Ph

o o
IS
o
—

__—6.75
T~6.72

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D1

D11
TDO

15 14 13

__—135.95
~~135.89
__-132.11

T~132.05

]

__-131.31

12

T~—131.29

1 10

—128.26

_—128.92
T—128.85

8

126.41
126.38
126.31
126.09
125.91

N
N

7

__-123.94
123.61

<
N

123.58

123.56

6

121.78

ppm-

T T T T
136 135 134 133

4CF3PhBH2Et2Ph 11-21Fr

132

FiC

\
131

T T
130 129 128

H H
\

\\Pa/

AN
et Et

\ \
127 126 125

N

\
124

123 ppm

40 30

20

10 0

-10 -20

-30

-40 ppm

NUC1
Pl
PL1
PL1W
SFO1

= CHANNEL f1

Mar07-2024
3

1
20240307

13.36

av500

5 mm CPDCH 13C
zgpg30

65536

cDCl3

512

4
30030.029
0.458222
1.0912410
40.3
16.650
20.00
298.1
2.00000000
0.03000000
1

14.29790783
125.7703643

Hz
Hz
sec

usec
usec

sec
sec

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

6.30957365
0.09862794
0.05011872
500.1320005
32768
125.7577928
EM

0

1.00

0

0.30

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

= CHANNEL f2

Febl1-2022
4

1

20220211
18.40
av400

5 mm PABBO BB-
zgig

32768

DMSO

128

4
20000.000
0.610352
0.8192500
203

25.000
20.00
296.9
1.00000000
0.03000000
1

CHANNEL f1 ==
11B
6.30

-2.00
128.3776050

waltzlé

13.80
14.48987389
0.40838012
400.1316005
32768
128.3776183
EM

0

2.00

0

1.40

Hz

sec

usec
usec

sec
sec

Hz



4CF3PhBH2Et2Ph 11-21Fr

IBB-nmr Analysis

NAME Febl11-2022
EXPNO 3
PROCNO 1
Date_ 20220211
Time 18.32
INSTRUM av400
PROBHD 5 mm PABBO BB-
H H PULPROG zgfhiggn
\_/ D 131072
B Ph SOLVENT DMSO
~p” NS 8
/ AN DS 4
Et Et SWH 89285.711 Hz
FIDRES 0.681196 Hz
F3C RO 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB

16.40489006 W
376.4607164 MHz

= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536

SF 376.4984617 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

\ \ \ \ \ \ \ \ \ \ \
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 110 ppm

4CF3PhBH2Et2Ph 11-21Fr

IBB-nmr Analysis

NAME Febl1-2022
EXPNO 2
| PROCNO 1
Date_ 20220211
! Time 18.28
INSTRUM ava00
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
H H SOLVENT DMSO
\B/ Ph NS 8
DS 4
\P/ SWH 64102.563 Hz
N FIDRES 0.978127 Hz
/ Et AQ 0.5112308 sec
Et RG 203
F C DW 7.800 usec
3 DE 6.50 usec
TE 296.4 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31p
10.00 usec
-0.70 dB

30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM

0
1.00 Hz
0

1.40

\
40 30 20 10 0 -10 -20 -30 -40 ppm



4CF3PhBH2P (i-Pr) 3

B-4-(Trifluoromethyl)phenyl triisopropylphosphine—borane (32)

IBB-nmr Analysis

e DOV OV HNVEOO NN HWO DA MmN O N
083 Q8808 malnnsmandaRARASS
2555 SRR RIIALASICNRE2EREAEY
NN MNNNNNNNNNNNNNNNN A Ao NAME May28-2022
NV \ TN EXPNO 10
PROCNO 1
Date_ 20220528
Time 22.52
H H INSTRUM av400
\ / . PROBHD 5 mm PABBO BB-
B\P//-Pr PULPROG 2930
AN TD 65536
ipr -Pr SOLVENT DMSO
F.C NS 16
8 DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
TDO 1
—=—===== CHANNEL f1 ========
NUC1 1H
Pl 14.00 usec
PL1 -1.80 dB
PL1W 14.82738590 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300034 MHz
WDW EM
Y S O N ssB 0
" LB 0.30 Hz
GB 0
T T T T T T T T T T T T PC 1.00
75 70 65 60 55 50 45 40 35 30 25 20 15 1.
[=3] < [0 [=2]
(=31 [=30) ©
oo (=184 (<]
N~ 0| ~
=
4CF3PhBH2P (i-Pr) 3 .
IBB-nmr Analysis
NOoOOoOWVWOWLTWONM
MEPOOmae T ® © o0 o0
R R o9l NAME Mar08-2024
R A B AR NS Qaa EXPNO 9
PROCNO 1
\/ \\\\//// \‘/ \/ / Date_ 20240308
Time 5.14
INSTRUM av500
PROBHD 5 mm CPDCH 13C
H H PULPROG 2gpg30
\ / D 65536
- SOLVENT CDC13
B~ FPr NS 1024
DS 4
VAN SWH 30030.029 H
i-Pr i-Pr FIDRES 0.458222 He
AQ 1.0912410 sec
FsC RG 35.9
DW 16.650 usec
DE 20.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 ~4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
ST 32768
SF 125.7577928 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 0.30
a1 -,
T T T T T T T T T T T T T ]
130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



4CF3PhBH2P (1-Pr) 3

P H
B __FiPr
ipd ePr
FiC
e N A R
215 21.0 20.5 20.0 19.5 19.0 18.5 18.0 175 ppm
Wk A
T T T T T T T T T T T T T T T T T
137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 ppm
4CF3PhBH2P (i-Pr)3
H H
\ /
B __iPr
P Nipr
FsC
A L
40 30 20 10 0 -10 -20 -30 -40  ppm

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

= CHANNEL f1

Mar08-2024
9

1
20240308

5.14

av500

5 mm CPDCH 13C
zgpg30

65536

cDCl3

1024

4
30030.029
0.458222
1.0912410
35.9
16.650
20.00
298.0
2.00000000
0.03000000
1

14.29790783
125.7703643

Hz
Hz
sec

usec
usec

sec
sec

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

6.30957365
0.09862794
0.05011872
500.1320005
32768
125.7577928
EM

0

1.00

0

0.30

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

= CHANNEL f2

Apr10-2022
5

1

20220410
19.49
av400

5 mm PABBO BB-
zgig

32768

DMSO

256

4
20000.000
0.610352
0.8192500
203

25.000
20.00
296.5
1.00000000
0.03000000
1

CHANNEL f1 ==
11B
6.30

-2.00
128.3776050

waltzlé

13.80
14.48987389
0.40838012
400.1316005
32768
128.3776183
EM

0

2.00

0

1.40

Hz

sec

usec
usec

sec
sec

Hz



4CF3PhBH2P (1-Pr) 3

H H
\/ .
B\P \//-Pr
Pl P
FiC
I I I I I I I I I I I
10 20 30 -40 50  -60 70 80 90 100  -110 ppm
4CF3PhBH2P (1-Pr) 3
! H H
\
B __FiPr
P’ Nepr
FiC
I I I I I I I I I
40 30 20 10 0 -10 -20 -30 40  ppm

IBB-nmr Analysis

NAME May27-2022
EXPNO 2
PROCNO 1
Date_ 20220527
Time 23.39
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
TD 131072
SOLVENT DMSO
NS 8
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB
16.40489006 W
376.4607164 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536
SF 376.4984617 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

.
IBB-nmr Analysis
NAME Apr10-2022
EXPNO 7
PROCNO 1
Date_ 20220410
Time 19.55
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
Ds 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 203
Dw 7.800 usec
DE 6.50 usec
TE 296.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31p
10.00 usec
-0.70 dB
30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM
0
1.00 Hz
0
1.40




4CF3PhBH2PPh (i-Pr) 2 B-4-(Trifluoromethyl)phenyl diisopropyl(phenyl)phosphine—borane (33)
IBB-nmr Analysis

R N N N T N N N N N A N N NN T NNNNNNNNNNNNNNNNNH O OO0 600 NAME May28-2022
S S EXPNO :
PROCNO 1
Date_ 20220528
Time 19.10
H H INSTRUM av400
\ / PROBHD 5 mm PABBO BB-
B\P/Ph PULPROG zg30
VAN TD 65536
i-pr FPr SOLVENT DMSO
FiC NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
P1 14.00 usec
PL1 -1.80 dB
PL1W 14.82738590 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300029 MHz
WDW EM
J+L SSB 0
" LB 0.30 Hz
GB 0
T T T T T T T T T T | PC 1.00

\ \ \ \ \ \ \
85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

ooV lm - |
oM T T [=231]
oooo [=31=)
N[ 0|o
4CF3PhBH2PPh (i-Pr) 2 .
IBB-nmr Analysis
LONCTLMOHOAONAHOOWNHONDNOTOMO O O
MU MNP ONAAIOBOBDM® oo in D ©on oW oo
GO MM 0®®™ G000 G0N Mm® MM aen aenes NAME Mar06-2024
TR TRERI T B B SR SR SR R B R R R R AN NN o
PROCNO 1
\\\\\\\j%% \‘/ \’ \V Date_ 20240306
Time 20.54
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
H H D 65536
\B/ Ph SOLVENT cpci13
NS 1024
Sp” DS 4
7\ SWH 30030.029 Hz
i-pr -Pr FIDRES 0.458222 Hz
AQ 1.0912410 sec
FsC RG 35.9
DW 16.650 usec
DE 20.00 usec
TE 297.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13c
Pl 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz

== CHANNEL f2 ====
waltzl6é
1H
80.00 usec
-4.00 dB
14.06 dB
17.00 dB
6.30957365 W
0.09862794 W
0.05011872 W
500.1320005 MHz
32768
125.7577918 MHz
EM
0
1.00 Hz
0

0.30

1) J

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



4CF3PhBH2PPh (i-Pr) 2

H
\ /

—21.30
—21.05

.

Ph

P Nipr

FiC

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

——16.68

_—16.51
T~16.49

T T T T T T T T T
21.5 21.0 20.5

__-136.35
=~136.29
__-133.62
~~133.57
——128.25

16. ppmgum
Pl

PL1
PL1W
SFO1

126.10
123.94
123.90

_-123.53

ii:123.48

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

—121.78

iif

T T T T T T T T
136 135 134 133 132 131 130 129 128

4CF3PhBH2PPh (i-Pr)2

H H
\ /

\P/

P ey

I I I I I I
127 126 125 124 123 ppm

= CHANNEL f1

Mar06-2024
13

1
20240306

20.54

av500

5 mm CPDCH 13C
2gpg30

65536

cDCl3

1024

4
30030.029
0.458222
1.0912410
35.9
16.650
20.00
297.9
2.00000000
0.03000000

14.29790783
125.7703643

6.30957365
0.09862794
0.05011872
500.1320005
32768
125.7577918
EM

0

1.00

0

0.30

Hz
Hz
sec

usec
usec

sec
sec

IBB-nmr Analysis

© NAME

a EXPNO

| PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

A

b

40 30 20 10 0

-10 -20 -30 -40  ppm

= CHANNEL f2

May28-2022
5

1

20220528

19.30

av400

5 mm PABBO BB-
zgig

32768

DMSO

128

4

20000.000
0.610352
0.8192500

203

25.000

20.00

297.8
1.00000000
0.03000000

1

CHANNEL f1 ==
11B
6.30
-2.00
128.3776050

waltzlé

13.80
14.48987389
0.40838012
400.1316005
32768
128.3776183
EM

0

2.00

0

1.40

Hz

sec

usec
usec

sec
sec

Hz



4CF3PhBH2PPh (i-Pr)2

H H
\ /
\P<Ph
P/ P
FsC
I I I I I I I I I I I
-10 -20 -30 -40 -50 -60 -70 -80 -90 <100  -110 ppm
4CF3PhBH2PPh (1-Pr) 2
H H
\ /
B\P<Ph
P P
FsC
I I I I I I I I I
40 30 20 10 0 -10 -20 -30 -40  ppm

IBB-nmr Analysis

NAME May28-2022
EXPNO 4
PROCNO 1
Date_ 20220528
Time 19.23
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
TD 131072
SOLVENT DMSO
NS 8
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB
16.40489006 W
376.4607164 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536
SF 376.4984617 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

.
IBB-nmr Analysis
NAME May28-2022
EXPNO 3
PROCNO 1
Date_ 20220528
Time 19.20
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 128
Ds 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 203
Dw 7.800 usec
DE 6.50 usec
TE 297.1 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31p
10.00 usec
-0.70 dB
30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM
0
1.00 Hz
0
1.40




4CF3PhBH2P (cyclopropyl)3 8-15Fr B-4-(Trifluoromethyl)phenyl tricyclopropylphosphine—borane (34)

IBB-nmr Analysis

N o o ONMoVH N HEAMVOXOOWANNOH
RS N S350 a ® NoomsELLaRONSW
wEan ° e B R o R A A
NN P NNNNN A doccocococococooooo NAME Julyl4-2022
N4 \ N | T\ EXPNO 1
PROCNO 1
Date_ 20220713
Time 23.54
H INSTRUM av400
N/ PROBHD 5 mm PABBO BB-
B PULPROG zg30
P D 65536
SOLVENT DMSO
NS 16
FsC DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 203
DW 60.800
DE 6.50
TE 297.1
D1 1.00000000
TDO 1
—======= CHANNEL f1 ====
NUC1 1H
Pl 14.00
PL1 -1.80
PL1W 14.82738590
SFO1 400.1324710
SI 32768
SF 400.1300029
J k WDW EM
\ SSB 0
- e LB 0.30
GB 0
T T T T T T T T T T T T 1 PC 1.00
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
~ o ~N [-1h
[=23[=] ~ 0|0
[<31=) o oo
<lai IS ol
4CF3PhBH2P (cyclopropyl) 3 .
IBB-nmr Analysis
FNENTONOT 00NN O
CORCOBBILMMS S w <™ ® cmwomoo
................ NM—H OO0 © W o™ NAME Mar06-2024
LwowWULWWWOLWWLFOON e e s e e s ™Mm M oo
MmANNNNNN NN NN NN Soooaa o ! . EXPNO 5
“\i:;i:$3§§§§§44%%é;;;%225" “\§§§§P£¢ﬁ/‘ \\xz,/ Date_ 20240306
Time 1.42
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
H ™ 65536
\_/ SOLVENT DMSO
B NS 256
=} DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
F3C RG 35.9
DW 16.650 use
DE 20.00 use
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl =======
NUC1 13c
Pl 10.00 use
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
======== CHANNEL f2 =======
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 use
PL2 -4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577875 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pC 0.30
LA J
T T T T T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Hz
Hz
sec

usec
usec

secC

Hz



4CF3PhBH2P (cyclopropyl) 3

VN : :
B\P \/
FiC
T T T T T T T 1
35 3.0 25 2.0 15 1.0 0.5 ppm
L "
T T T T T T T T T T T T T T T 1
137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 ppm
4CF3PhBH2P (cyclopropyl)3 8-15Fr
H
g A
Bop
FiC
T T T T T T T
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME Mar06-2024
EXPNO 5
PROCNO 1
Date_ 20240306
Time 1.42
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 256
DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 35.9
DW 16.650 usec
DE 20.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1l ==
NUC1 13C
Pl 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577875 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 0.30

.
IBB-nmr Analysis
NAME Julyl4-2022
EXPNO 4
PROCNO 1
Date_ 20220714
Time 0.10
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgig
TD 32768
SOLVENT DMSO
NS 128
Ds 4
SWH 20000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8192500 sec
RG 203
Dw 25.000 usec
DE 20.00 usec
TE 297.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
11B
6.30 usec
-2.00 dB
128.3776050 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
SFO02 400.1316005 MHz
SI 32768
SF 128.3776183 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40



4CF3PhBH2P (cyclopropyl)3 8-15Fr

H
e A
B,
FsC
T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 110 ppm
4CF3PhBH2P (cyclopropyl)3 8-15Fr
‘ H H
‘ g /ﬁ
By
FsC
T T T T T T T T T
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

NS

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

= CHANNEL f2

Julyl4-2022
2

1

20220713

23.57

av400

5 mm PABBO BB-
zgfhiggn
131072

DMSO

8

4

89285.711
0.681196
0.7340532

203

5.600

6.50

297.2
1.00000000
0.03000000
0.00002000

1

CHANNEL f1 ==
19F
19.50

-4.00
16.40489006
376.4607164

waltzlé

18.00
24.60733604
0.15526180
400.1316005
65536
376.4984617
EM

0
0.30
0

1.00

Hz
Hz
sec

usec
usec
K
sec
sec
sec

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

Julyl4-2022
3

1

20220714

0.03

av400

5 mm PABBO BB-
zg30

65536

DMSO

64

4

64102.563
0.978127
0.5112308

203

7.800

6.50

297.1
2.00000000

1

CHANNEL f1 ==
31p
10.00

-0.70
30.10233498
161.9674942
32768
161.9754962
EM

0
1.00
0

1.40

Hz



4CF3PhBH2P (n-Bu)3 recolumn B-4-(Trifluoromethyl)phenyl tri-n-butylphosphine—borane (35)

IBB-nmr Analysis

S N 000 rmanOYNOENUTMmANO e oD M
N [ESNFNPS PP S i g NAME July26-2022
N NS\ == o :
PROCNO 1
Date_ 20220726
H H Time 21.28
\ / INSTRUM av400
B.__n-Bu PROBHD 5 mm PABBO BB-
/ N PULPROG zg30
n-Bi n-Bu D 65536
SOLVENT DMSO
FiC NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.00 usec
PL1 -1.80 dB
PL1W 14.82738590 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300029 MHz
J WDW EM
. SSB 0
"‘”“’A*H 1 L~__-‘““ LB 0.30 Hz
GB 0
T T T T T T T T T T T T T T T 1 PC 1.00
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

4.000
8.026
6.071 3=
12.255
9.025

4CF3PhBH2P (n—-Bu) 3 recolumn .
IBB-nmr Analysis
NN NOOTMOOS 0N A
NN~WOWOVOOWNMMHOTWOWWOWOmM omMmwomwo TFNNNT-O O
:S:éoé\éu%.éu%u%.ﬂu%u%u%éw%(é«;& aomesen wmanas @ NAME July28-2022
NANANNNNNNNNNNNNN oo ocoo oo TTIITITOO ™M
A A A A A A A A A A A A A A TLETFLTOOMN NNNNNN A EXPNO 2
PROCNO 1
Date_ 20220729
Time 5.28
INSTRUM av500
PROBHD 5 mm CPDCH 13C
H H PULPROG zgpg30
™D 65536
N/ SOLVENT DMSO
B.__n-Bu NS 8192
DS 4
/ \ SWH 30030.029 Hz
n-Bu n-Bu FIDRES 0.458222 Hz
AQ 1.0912410 sec
FsC RG 35.9
DW 16.650 usec
DE 20.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13c
Pl 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz

== CHANNEL f2 ====
waltzl6é
1H
80.00 usec
-4.00 dB
14.06 dB
17.00 dB
6.30957365 W
0.09862794 W
0.05011872 W
500.1320005 MHz
32768
125.7577866 MHz
EM
0
1.00 Hz
0

0.30

)|

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm




4CF3PhBH2P (n—-Bu) 3 recolumn

—20.27
——20.00
13.90

25 24 23 22 21

__—136.27
=~~136.22

©
[y
(3]

128.77
125.62
125.09
124.47
123.67
123.65
123.62
—122.31

__~126.62

137 136 135 134 133 132 131

4CF3PhBH2P (n-Bu)3 recolumn

FiC

Wi

40 30 20 10

IBB-nmr Analysis

NAME July28-2022
EXPNO 2
PROCNO 1
Date_ 20220729
Time 5.28
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30

TD 65536
SOLVENT DMSO

NS 8192

DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 35.9

DW 16.650 usec
DE 20.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= = CHANNEL f1l ==
NUC1 13C

Pl 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
SI 32768

SF 125.7577866 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 0.30

IBB-nmr Analysis

NAME July26-2022
EXPNO 3
PROCNO 1
Date_ 20220726
Time 21.39
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgig
TD 32768
SOLVENT DMSO
NS 128
Ds 4
SWH 20000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8192500 sec
RG 203
Dw 25.000 usec
DE 20.00 usec
TE 298.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
11B
6.30 usec
-2.00 dB
128.3776050 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
SFO02 400.1316005 MHz
SI 32768
SF 128.3776183 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40



4CF3PhBH2P (n-Bu) 3 recolumn

H H
\ /
B\P/n—Bu
7\
n-Bu n-Bu
FsC
T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 110 ppm
4CF3PhBH2P (n-Bu)3 recolumn
H H
\ /
B\P/n-Bu
/7 \
n-Bu n-Bu
FsC
T T T T T T T T T
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

NS

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

= CHANNEL f2 ==

July26-2022
2

1

20220726
21.32
av400

5 mm PABBO BB-
zgfhiggn
131072
DMSO

8

4
89285.711
0.681196
0.7340532
203

5.600

6.50

297.9
1.00000000
0.03000000
0.00002000
1

CHANNEL f1 ==
19F

19.50

-4.00
16.40489006
376.4607164

waltzlé

18.00
24.60733604
0.15526180
400.1316005
65536
376.4984617
EM

0
0.30
0

1.00

Hz
Hz
sec

usec
usec
K
sec
sec
sec

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

July26-2022
4

1

20220726
21.45
av400

5 mm PABBO BB-
zg30

65536

DMSO

64

4
64102.563
0.978127
0.5112308
203

7.800

6.50

297.8
2.00000000
1

CHANNEL f1 ==
31p

10.00

-0.70
30.10233498
161.9674942
32768
161.9754962

EM

0
1.00
0

1.40

Hz



4-CF3PhBH2P (cyclopentyl) 3

B-4-(Trifluoromethyl)phenyl tricyclopentylphosphine—borane (36)
IBB-nmr Analysis

P CANOVHHIMNANINOO TSI A0 O
® %0 NodoamvoRbmAaHomdNwTaaoo
Seam PR E AR s o S A v A T
NN MNNNNNNNNNNN A A Ao Ao oo NAME Febl7-2022
N Z VTN V= EXPNO 2
PROCNO 1
Date_ 20220217
H H Time 22.09
\ / INSTRUM av400
B PROBHD 5 mm PABBO BB-
P PULPROG 2930
TD 65536
F3C SOLVENT DMSO
NS 4
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1l ========
NUC1 1H
Pl 14.00 usec
PL1 -1.80 dB
PL1W 14.82738590 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300031 MHz
WDW EM
e SSB 0
T LB 0.30 Hz
GB 0
T T T T T T T T T T T T T PC 1.00
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
oo
=3
[ 3(=]
- |
4CF3PhBH2P (cyclopentyl) 3 .
IBB-nmr Analysis
SO HDOM OO N ® 0O
LTOMOETNNINMAN—AHOOOMAN N n o n o T O AT
R R R R R R R R ] aen LNl NAME Mar08-2024
k\&§Eiffsééggsxéﬁééégééfgﬁ’) \\k/ \/ \ \/ Date_ 20240308
Time 7.10
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
™D 65536
SOLVENT CDC13
H\ /H NS 512
B DS 4
~p SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 35.9
FsC DW 16.650 usec
DE 20.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
== CHANNEL f2 ========
waltzl6
1H
80.00 usec
-4.00 dB
14.06 dB
17.00 dB
6.30957365 W
0.09862794 W
0.05011872 W
500.1320005 MHz
32768
125.7577928 MHz
EM
0
1.00 Hz
0
0.30
A . S
T T T T T T T T T T T T
140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm



4CF3PhBH2P (cyclopentyl) 3

] \
FsC
L L I
33 32 31 30 29 28 27 26 ppm
V N\ TN
IS N |
11;7 11;5 11‘35 11‘34 11;3 11;2 11;1 1:;0 159 158 157 156 12‘5 12‘4 12‘3 1‘22 ‘ppm‘
4-CF3PhBH2P (cyclopentyl) 3
H H
\B/
~P,
FsC
L
40 30 20 10 1} -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time

INSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS

Mar08-2024
13

1
20240308

7.10

av500

5 mm CPDCH 13C
zgpg30

65536

cDCl3

512

4
30030.029
0.458222
1.0912410
35.9
16.650
20.00
298.1
2.00000000
0.03000000

Hz
Hz
sec

usec
usec

sec
sec

14.29790783
125.7703643

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

6.30957365
0.09862794
0.05011872
500.1320005
32768
125.7577928
EM

0

1.00

0

0.30

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

CHANNEL f1

= CHANNEL f2

Febl17-2022
4

1

20220217
22.20
av400

5 mm PABBO BB-
zgig

32768

DMSO

128

4
20000.000
0.610352
0.8192500
203

25.000
20.00
296.8
1.00000000
0.03000000
1

11B
6.30
-2.00
128.3776050

waltzlé

13.80
14.48987389
0.40838012
400.1316005
32768
128.3776183
EM

0

2.00

0

1.40

Hz

sec

usec
usec

sec
sec

Hz



4-CF3PhBH2P (cyclopentyl) 3

H H
N/
B\P
F4C
T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 110 ppm
4-CF3PhBH2P (cyclopentyl) 3
H H
\ /
B\P
FiC
| i | ml |
\ \ \ \ \ \ \ \ \
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME Febl7-2022
EXPNO 5
PROCNO 1
Date_ 20220217
Time 22.23
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
TD 131072
SOLVENT DMSO
NS 8
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB
16.40489006 W
376.4607164 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536
SF 376.4984617 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

.
IBB-nmr Analysis
NAME Febl17-2022
EXPNO 3
PROCNO 1
Date_ 20220217
Time 22.12
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 8
Ds 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 203
Dw 7.800 usec
DE 6.50 usec
TE 296.3 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31p
10.00 usec
-0.70 dB
30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM
0
1.00 Hz
0
1.40




4CF3PhBH2P (cyclohexyl) 3 B-4-(Trifluoromethyl)phenyl tricyclohexylphosphine—borane (37)

7.468
7.449
7.419
7.401

——3.326
1.980
1.933
1.906
1.323
1.294
1.265
1.236
1.203
1.101

=3
=3
0
~

—1.808
—1.719

L
<
£
£
N

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

FsC

0O 65 60 55 50 45 40 35 30 25 20

Y
(3]

1.0 ppm

T
75 7
<

19.26

35.25
15.00

4CF3PhBH2P (cyclohexyl) 3

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

122.30
40.50
40.34
40.17
40.00
39.83
39.67
30.53
30.30
27.80
27.22

125.30
125.27
125.05
125.02
124.46
123.59
39.50
27.14
26.16

oW
~ 00
0100 0
NN NN
—

NS\

~ o <
~ 0
©0 © ©
M NN
—

136.82

!
S
X

H H
\ /

FsC

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

bl I

\ \ \ \ \ \ \ \ \ \ \ \ \ \
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Apr07-2022
10

1

20220407

23.20

av400

5 mm PABBO BB-
zg30

65536

DMSO

16

2

8223.685
0.125483
3.9846387
203

60.800
6.50

296.1
1.00000000
1

CHANNEL f1
1H

14.00

-1.80
14.82738590
400.1324710
32768
400.1300035
EM

0
0.30
0
1.00

Mar06-2024
9

1

20240306
5.01

av500

5 mm CPDCH 13C
zgpg30
65536

DMSO

2048

4
30030.029
0.458222
1.0912410
57

16.650
20.00
297.9
2.00000000
0.03000000
1

CHANNEL f

14.29790783
125.7703643

CHANNEL f2
waltzl6é

6.30957365
0.09862794
0.05011872
500.1320005
32768
125.7577867
EM

0
1.00
0
0.30

IBB-nmr Analysis

usec
dB

MHz

MHz

IBB-nmr Analysis

Hz
Hz
sec

usec
usec

sec
sec

usec
dB

MHz

usec
dB
dB
dB

MHz

MHz



4CF3PhBH2P (cyclohexyl) 3

—30.53
—30.30
—27.80

FiC

N

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

—27.22
—27.14
26.16

I

T T
30.0

29.0 285

: ;
31.0 305 29.5 28.0 275

128.79
—126.64

T T NUC1
27.0 265 26.0 ppm P1
PL1
PL1W

SFO1

125.79
125.76
125.55
125.52
125.05

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

—123.59
—122.30

/

T T T T T
137 136 135 134 133

\
132 131 130 129 128 127

4CF3PhBH2P (cyclohexyl) 3

FsC

T T T T T 1
126 125 124 123 ppm

Mar06-2024
9

1
20240306

5.01

av500

5 mm CPDCH 13C
zgpg30

65536

DMSO

2048

4
30030.029
0.458222
1.0912410
57

16.650
20.00
297.9
2.00000000
0.03000000
1

CHANNEL f1

14.29790783
125.7703643

6.30957365
0.09862794
0.05011872
500.1320005
32768
125.7577867
EM

0

1.00

0

0.30

Hz
Hz
sec

usec
usec

sec
sec

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

28.78

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
SI

SF
WDW
SSB
LB

GB

PC

NP

40 30 20 10 0 -10

-20 -30 -40  ppm

= CHANNEL f2

Mar27-2022
5

1

20220327
22.54
av400

5 mm PABBO BB-
zgig

32768
DMSO

128

4
20000.000
0.610352
0.8192500
203

25.000
20.00
296.1
1.00000000
0.03000000
1

CHANNEL f1 ==
11B
6.30

-2.00
128.3776050

waltzlé

13.80
14.48987389
0.40838012
400.1316005
32768
128.3776183
EM

0

2.00

0

1.40

Hz

sec

usec
usec

sec
sec

Hz



4CF3PhBH2P (cyclohexyl) 3

H H
\ /
B\P
T T T T T T

-10 -20 -30 -40 -50 -60 -70 110 ppm

4CF3PhBH2P (cyclohexyl) 3

P
FisC
\ \ \ \ \ \ \ \ \

40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME Mar27-2022
EXPNO 3
PROCNO 1
Date_ 20220327
Time 22.42
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
TD 131072
SOLVENT DMSO
NS 8
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB

16.40489006 W
376.4607164 MHz

= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536

SF 376.4984617 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

.
IBB-nmr Analysis
NAME Mar27-2022
EXPNO 4
PROCNO 1
Date_ 20220327
Time 22.46
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
Ds 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 203
Dw 7.800 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31p
10.00 usec
-0.70 dB

30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM

0
1.00 Hz
0

1.40



4-CF3PhBH2PH (cyclohexyl) 2

7.390

™~

—4.715

B-4-(Trifluoromethyl)phenyl dicyclohexylphosphi
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ne—borane (38)

1.154

NAME
EXPNO
PROCNO
Date_
Time

INSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS

DS

SWH
FIDRES
AQ

RG

1.97
1.95

4CF3PhBH2PH (cyclohexyl) 2

206.17

137.01
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122.24

Tee—=e—

15.01

2.94
11.03

30.50
30.31

30.11

10.43

30.09
29.99
29.92

=

29.73

29.68

29.54

29.34

Aug8-2023
1

1

20230808

8.22

av400

5 mm PABBO BB-
zg30

65536

Acetone

4

2

8223.685
0.125483
3.9846387
57

60.800
6.50

297.4
1.00000000
1

CHANNEL f1l =
1H

14.00

-1.80
14.82738590
400.1324710
32768
400.1300067
EM

0
0.30
0
1.00

IBB-nmr Analysis

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

27.42
27.32
27.23
27.11
26.53

29.13

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

200

\
180

\
160

\
140

\
120

\
100

80

60

40

20 ppm

= CHANNEL f1

= CHANNEL f2 =

Aug8-2023
2

1

20230808
9.27

av400

5 mm PABBO BB-
zgpg30
65536
Acetone
1024

2
24038.461
0.366798
1.3631988
128

20.800
6.50

298.7
2.00000000
0.03000000
1

13C
9.00
-3.00
73.17333984
100.6228298

waltzl6é

14.48987389
0.40838012
0.40838012

400.1316005

32768

100.6126702

EM

0
1.00
0
0.30

Hz
Hz
sec

usec
usec

sec
sec




4CF3PhBH2PH (cyclohexyl) 2

NN \B/\P/H | ] ] V
FiC
L D D D I
30.5 30.0 295 29.0 28.5 28.0 275 27.0 265  ppm
\/ NV VNV

T T T T T T T T T T T T T T T T T \
137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 ppm

4CF3PhBH2PH (cyclohexyl) 2

29.41

FsC

AN

40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME Aug8-2023
EXPNO 2
PROCNO 1
Date_ 20230808
Time 9.27
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 1024

DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 128

DW 20.800 usec
DE 6.50 usec
TE 298.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1l =

NUC1 13C

Pl 9.00 usec
PL1 -3.00 dB
PL1W 73.17333984 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL13 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
PL13W 0.40838012 W
SFO2 400.1316005 MHz
SI 32768

SF 100.6126702 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 0.30

IBB-nmr Analysis

NAME Jul22-2023

EXPNO 5

PROCNO 1

Date_ 20230722

Time 16.33

INSTRUM av400

PROBHD 5 mm PABBO BB-

PULPROG zgig

TD 32768

SOLVENT DMSO

NS 128

DS 4

SWH 20000.000 Hz

FIDRES 0.610352 Hz

AQ 0.8192500 sec

RG 203

DW 25.000 usec

DE 20.00 usec

TE 297.5 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ==

NUC1 11B

Pl 6.30 usec

PL1 -2.00 dB

SFO1 128.3776050 MHz
=== CHANNEL f2 ==

CPDPRG2 waltzl6

NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
SFO2 400.1316005 MHz
SI 32768

SF 128.3776183 MHz
WDW EM
SSB 0

LB 2.00 Hz
GB 0

PC 1.40



4-CF3PhBH2PH (cyclohexyl) 2

H H
\ /
B H
FsC
Il
T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 ppm
4CF3PhBH2PH (cyclohexyl) 2
| H H
\ /
B\P/H
FaC
I I | )
| | |
|
T T T T T T T
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Aug7-2023
2

1

20230807

7.52

av400

5 mm PABBO BB-
zgfhiggn
131072

DMSO

8

4
89285.711
0.681196
0.7340532
203

5.600

6.50

297.0
1.00000000
0.03000000
0.00002000
1

Hz
Hz
sec

usec
usec

sec
sec
sec

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

16.40489006
376.4607164

CHANNEL f2 ==
waltzl6é

18.00
24.60733604
0.15526180
400.1316005
65536
376.4984617
EM

0
0.30
0

1.00

MHz

MHz

IBB-nmr Analysis

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Jul22-2023
4

1

20230722
16.26
av400

5 mm PABBO BB-
2930

65536

DMSO

64

4
64102.563
0.978127
0.5112308
203

7.800

6.50

296.9
2.00000000

30.10233498
161.9674942
32768
161.9754962
EM

0

1.00

0

1.40

Hz



4CF3PhBH2P (NMe2) 3

B-4-(Trifluoromethyl)phenyl tris(dimethylamino)phosphine—borane (39)

IBB-nmr Analysis

Hz
Hz
sec

usec
usec

secC

Hz

ER- S & SR388amo I
o < nommn s i
NN = NNNNNN NN o NAME July17—2022
NV N\ EXNO :
PROCNO 1
e oo Date 20220717
TRARRTS Time 17.57
IR NN INSTRUM av400
H H \\\\// PROBHD 5 mm PABBO BB-
\_/ | PULPROG zg30
B __N— D 65536
X SOLVENT DMSO
N NS 16
FiC R bs 2
3 SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 203
DW 60.800
DE 6.50
TE 297.0
D1 1.00000000
TDO 1
————==== CHANNEL f1 ====
NUC1 1H
Pl 14.00
PL1 -1.80
PL1W 14.82738590
‘ ‘ ‘ SFO1 400.1324710
ST 32768
2.55 2.50 ppm SF 400.1300036
AJ J WDW EM
SSB 0
Ak7 LB 0.30
GB 0
T T T T T T T T T T T T T T T \ PC 1.00
75 70 65 6.0 55 50 45 40 35 30 2. 20 15 1.0 ppm
L3 =] ==} o
P4 =4 o -
Qe N <
- (N © o~
<
4CF3PhBH2P (NMe2) 3 I}?l}q1nqr[1nalysts
RO TR OV NDN O o
O~V VWOUTSTFNADTDAT TN M O ~OTr~-Or-
O 000G IN DD T ™o oA noTeRYnan NAME Julyl18-2022
MO ANNNNNNNNNNNNNNAN O OO OO0 O~ I~
PROCNO 1
K\§§iff53§§§§§§;éééééégéé:L) k\§§§$§44¢2;5/) Date_ 20220718
Time 15.23
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
™ 65536
H\ /H | SOLVENT DMSO
NS 4096
B _N—_ DS 4
P SWH 30030.029 Hz
/ \N FIDRES 0.458222 Hz
— AQ 1.0912410 sec
—N | RG 90.5
FiC \ bW 16.650 usec
DE 20.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
======== CHANNEL fl =======
NUC1 13C
Pl 10.00 usec
PL1 -5.00 dB
PL1W 14.29790783 W
SFO1 125.7703643 MHz
======== CHANNEL f2 =======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
ST 32768
SF 125.7577857 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
{ PC 0.30
n )
T T T T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



4CF3PhBH2P (NMe2) 3

FoC Vo

—37.37
——37.34

T
388 386 384 382 380 378 376 374

372 370 368 366 364 ppm
I I I I I I I I I I I I 1
137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 ppm

4CF3PhBH2P (NMe2) 3

\]
HOH
\_/
B\P\/N\
/
_N N—
F.C Vo
A I L N
40 30 20 10 0 -10 -20 -30 -40 ppm

IBB-nmr Analysis

NAME Julyl8-2022
EXPNO 7
PROCNO 1
Date_ 20220718
Time 15.23
INSTRUM av500
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30

TD 65536
SOLVENT DMSO

NS 4096

DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 90.5

DW 16.650 usec
DE 20.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

PL1W 14.29790783 W
SFO1 125.7703643 MHz
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 17.00 dB
PL2W 6.30957365 W
PL12W 0.09862794 W
PL13W 0.05011872 W
SFO2 500.1320005 MHz
SI 32768

SF 125.7577857 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 0.30

.
IBB-nmr Analysis
NAME Julyl7-2022
EXPNO 3
PROCNO 1
Date_ 20220717
Time 18.08
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgig
TD 32768
SOLVENT DMSO
NS 128
Ds 4
SWH 20000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8192500 sec
RG 203
Dw 25.000 usec
DE 20.00 usec
TE 297.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
11B
6.30 usec
-2.00 dB
128.3776050 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.70 dB
PL12 13.80 dB
PL2W 14.48987389 W
PL12W 0.40838012 W
SFO02 400.1316005 MHz
SI 32768
SF 128.3776183 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40



4CF3PhBH2P (NMe2) 3

HOH
\_/
B\P/ —~
7\
_N N—
FoC Vo
T T T T T T T T T T T
10 20 30 -4 50 60 70 -80 90  -100 -110 ppm
4CF3PhBH2P (NMe2) 3
! HOH
\_/
B N—
/\
_N N—
FC Vo
I I I I I I I I I I I 1
110 100 90 80 70 60 50 40 30 20 10 ppm

IBB-nmr Analysis

NAME Julyl7-2022
EXPNO 2
PROCNO 1
Date_ 20220717
Time 18.01
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
TD 131072
SOLVENT DMSO
NS 8
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 203
DW 5.600 usec
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
19F
19.50 usec
-4.00 dB
16.40489006 W
376.4607164 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 112.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL2W 24.60733604 W
PL12W 0.15526180 W
SFO02 400.1316005 MHz
SI 65536
SF 376.4984617 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

.
IBB-nmr Analysis
NAME July17-2022
EXPNO 5
PROCNO 1
Date_ 20220717
Time 18.18
INSTRUM av400
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 128
Ds 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 203
Dw 7.800 usec
DE 6.50 usec
TE 297.1 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 ==
31p
10.00 usec
-0.70 dB
30.10233498 W
161.9674942 MHz
32768
161.9754962 MHz
EM
0
1.00 Hz
0
1.40



