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1. NMR Spectra
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SFO2 79.4925676 MHz
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======== CHANNEL 1 ========
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======== CHANNEL f1 ========
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PL1 -2.00 dB
PLIW 88.77790070 W
. SFO1 125.7955118 MHz
======== CHANNEL f2 ==
! I I I I ! I I I I I ! CPDPRG2 waltz16
140 138 136 134 132 130 128 126 124 122 120 ppm NUC2 1H
PCPD2 80.00 usec
PL2 4.00 dB
PL12 25.28 dB
PL13 28.00 dB
PL2W 8.72000027 W
PL12W 0.06494062 W
PL13W 0.03471494 W
SF02 500.2320009 MHz
s 32768
SF 125.7829340 MHz
WDW EM
SSB 0
|"|. LB 1.00 Hz
GB 0
PC 1.40
\ \ \ \ \ \ \ \ \ \
200 180 160 140 120 100 80 60 40 20 0 ppm
Ph3PO-SiMe2H OTF
P31CPD CDCI3 {D:\NMRDATA} Volodymyr 7
OTf H 9 NAME WL 358
. i} EXPNO 3
| 3 PROCNO 1
O \:\ Date_ 20091008
Time 15.31
Péph S R o
Gl PR mm
Ph” ~gh PULPROG 2gpg30
™ ess?g
SOLVENT cDe
4a[OTf] NS 16
DS 4
SWH 40650.406 Hz
FIDRES 0.620276 Hz
AQ 0.8061428 sec
RG 20642.5
oW 12.300 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUCL 1P
P1 7.00 usec
PL1 0.00 dB
SFO1 101.2494172 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
uc2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
PL13 24.00 dB
SF02 250.1310005 MHz
S1 32768
SF 101.2544800 MHz
wDwW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40

T T T T T
100 50 0 -50 -100 -150 -200 ppm

S12



.8

e @
5.82 ~

S13

3.00- ™
7
3.83

H
OTf
i ppm
(O
P, 0
] .
Ph- ¥
hmbogpl
4a[OTf]
-10
20
T T T
15 1.0 05 ppm
12110 %
1000.00
Fl - Acguisitior
I T I T I T I T [
8 7 6 4 3 2 1 0 ppm &
Ph2PMe-BH3
BH; BRUOKER
DOTTONNOANTNONINANAODNH OO o)
Ph TOMANAOO0OONOMANAOOONODMO N©O =
Me~ \FP NNNMNNRROOOODSYIIITITN O0M —
[N Ny NG N Ny NGy Ny Ny NG N NGy NG Ny NG NG N NG NG Ny NG Ny NG g o EQEEO VVLlig
5b MW# \/ / ‘ FROCNO 1
Date_ 20080908
LOTONNONTMOMST NN Time 11.24
TONAOOONOMANTODON OO INSTRUM spect
NNNNNNROOOLLLMS IO PROBHD 5 mm QNP 1H/1
NNNNMNNMNNMNNNNNNNNNNNN N~ ?gLF’ROG GEggg
\\\. / // ’4//_// 2 = Bt SOLVENT CDCI3
o 0 ™ — NS 16
Vo ’ \ DS 2
— — (=} SWH 4990.020 Hz
FIDRES 0.076142 Hz
AQ 6.5667572 sec
RG 912.3
DwW 100.200 usec
DE 6.00 usec
TE 300.2 K
D1 0.25000000 sec
TDO 1
=== CHANNEL f1 ========
1H
9.50 usec
PL1 -3.00 dB
SFO1 250.1317509 MHz
sl 65536
. : . : . : . : SF 250.1300022 MHz
WDW EM
7.8 7.6 7.4 ppm ; ; ; ; ; ; SSB 0
LB 0.10 Hz
2.5 2.0 1.5 1.0 0.5 ppm cB 0
PC 1.00
o 00
~ Fc
0 0 o 00 /
o ) S S
) )
16 15 14 13 12 11 10 9 6 5 4 3 1 0o -1 ppm



Ph2POMe + HCI + LAH + H3B-SMe2

BHS oN< NAME VVL 158
#) NS EXPNO 10
</ Ph Jyood PROCNO 1
Me~ ¥ “doon Date_ 20080905
h AdAd O Time 16.15
5b INSTRUM spect
\\\ / // PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 11
DS 4
SWH 40650.406 Hz
FIDRES 0.620276 Hz
AQ 0.8061428 sec
RG 16384
DwW 12.300 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
‘ ‘ ‘ ‘ ‘ ‘ ‘ QEC1 7.%8 usec
18 16 14 12 10 8 ppm PL1 0.00 dB
SFO1 101.2544800 MHz
—======= CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
PL13 24.00 dB
SF02 250.1310005 MHz
Si 32768
SF 101.2544800 MHz
wow EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
I I I I I I I I
150 100 50 0 -50 -100 -150 ppm
Ph2PMe-BH3
BH,
_ ﬁvl h NAMEO VVL 153_40g
EXPN
Me” YBh' 88333 3 Py :
5b NN AdH0 N o0~ Date_ 20090708
dedds o o e e
@maanm © adN Y ;gggﬁBM 5 mm PABBO BB/
A A - — — N~
R PULPROG zgpg30
VT TV § 3
— - SOLVENT CDCI3
NS 1024
‘ ‘ DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 7298.2
DwW 20.850 usec
DE 6.00 usec
TE 300.4 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 8.80 usec
PL1 -1.00 dB
RN I I I I N A I I SFO1 100.6228298 MHz
133 132 131 134 129 ppm T T T cemcoo—— CHANNEL 2 ==
13 12 ppm waltzl
1H
80.00 usec
3.00 dB
18.00 dB
PL13 18.00 dB
SF02 400.1316005 MHz
Si 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Ph2P(Me)BH3

BH,
ﬁ) NAME VWL 213_400
«1Ph EXPNO 1
Me” » PROCNO 1
h Date_ 20091106
Est) Time 22.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg
D 65536
SOLVENT cDCI3
NS 128
DS 4
SWH 25641.025 Hz
FIDRES 0.391251 Hz
AQ 1.2780020 sec
RG 512
DwW 19.500 usec
DE 6.00 usec
TE 300.4 K
D1 1.00000000 sec
TDO
======== CHANNEL f1 ========
NUC1 1B
P1 8.90 usec
PL1 -1.00 dB
SFO1 128.3776052 MHz
S 32768
SF 128.3776050 MHz
wDw EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T S
-36 -37 -38 -39 -40 -41 ppm
5 3 \ N/
NSTTONOANNOWONO A Mo ™
_P.ph NOINIAYRHHRBLES 25 9 BRUKER
Me e WAONNMNNNNNLOODIOLLLOMLIO®M ©om -
5c L S T N N S N N N — o NAVE e 162
‘M% \/ ‘ oS 2
S3NBILEhaRELES !
ANMNNNNNDOLODOLLOD® ??ﬁg— 200%(3)?28
I e S S e O e e e O ™ ) INSTRUM spect
Mo — PROBHD 5 mm QNP 1H/1
L\¢::§E$§§§%\// \\Aéégééééfff:i/) ©mn - PULPROG 2930
v ! TD 65536
AR © SOLVENT cbci3
\/ NS 16
DS 2
SWH 4990.020 Hz
FIDRES 0.076142 Hz
AQ 6.5667572 sec
RG 574.7
DwW 100.200 usec
DE 6.00 usec
TE 300.2 K
D1 0.25000000 sec
TDO 1
CHANNEL f1 ===
1H
9.50 usec
-3.00 dB
250.1317509 MHz
65536
250.1300022 MHz
T T T T "~ T 1 EM
0
8.0 7.8 7.6 7.4 ppm I o 0.10 Hz
1 m 0
PP 1.00
o LD
o o
] =} o LD
N [92] 8 g
@) o AJ
N |
16 15 14 13 12 11 10 9 7 6 5 4 3 2 1 0o -1 ppm

2010 ®

3.01 ~

S15
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BH; BRUKER
Me/#)"’ h
5¢

e mOMmM<s N NAME VVL 162
VOO EXPNO 5
~no PROCNO 1

— Date_ 20080909
RAKEN Time 13.14
\\ // INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 8
DS 4
SWH 40650.406 Hz
FIDRES 0.620276 Hz
AQ 0.8061428 sec
RG 16384
Dw 12.300 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL 1 ========
NUC1 P
P1 7.00 usec
PL1 0.00 dB
———————TT SFO1 101.2544800 MHz
10 8 6 4 2 O ppm ======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
PL13 24.00 dB
SF02 250.1310005 MHz
Si 32768
SF 101.2544800 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
) ) ) ) I ) ) ) ) I ) ) ) ) I ) ) ) ) I ) ) ) ) I ) ) ) ) I ) ) ) ) I
100 50 0 -50 -100 -150 ppm
PhPMe2-BH3 BH3

h BRUKER

<

(]
‘o
4:

=7

5c
NAME PBH3
OOTOHOW O [loe)} EXPNO 1
Moo © no M M PROCNO 1
VOITANNOD© O o~ RN Date 20080913
Adddd400 O @ © v Time 0-56
MMOMMOMMO M NN M N INSTRUM spect
AdddAdddd A — - — - PROBHD 5 mm QNP 1H/1
AN T | | |
D 65536
SOLVENT cDCI3
NS 3000
DS 4
SWH 15060.241 Hz
FIDRES 0.229801 Hz
AQ 2.1758451 sec
RG 2298.8
bW 33.200 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
——— ] CHANNEL f1 ==
13C
132 131 130 129 p@m P1 6.75 usec
PL1 -3.00 dB
SFO1 62.9015280 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
14 13 ppm PL12 20.00 dB
PL13 24.00 dB
SF02 250.1310005 MHz
SI 65536
SF 62.8952390 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
JL PC 1.40
" T " T " T " T " T " T " T " T " T " T " T
200 180 160 140 120 100 80 60 40 20 0 ppm
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PhPMe2-BH3

BH,

P

5/ NAME VVL 217_400
Me~ ‘I\/?eh EXPNO 1
PROCNO 1
5c Date_ 20091111
Time 17.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg
TD 65536
SOLVENT CDCI3
NS 23
DS 4
SWH 25641.025 Hz
FIDRES 0.391251 Hz
AQ 1.2780020 sec
RG 574.7
DwW 19.500 usec
DE 6.00 usec
TE 301.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 11B
P1 8.90 usec
PL1 -1.00 dB
SFO1 128.3776052 MHz
Si 32768
SF 128.3776050 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
S A N A
-35 -36 -37 -38 -39 -40 -41 -42 43 ppm
Bu3P-BH3
1H_proton CDCI3 {D:\NMRDATA} Volodymyr 53
NOSTNOCONUATNOMNONNONNTOONM OO
BH ONSNAOOONMNAdNDONOT N D O 0D
3 ANOLOLLLOLYTITIITIITITONNOMNOMMOMMAN N — 0 NAME WL 377
p EXPNO 1
U PROCNO 1
Date_ 20091110
Time 17.09
INSTRU spect
PROBHD 5 mm QNP 1H/1
PULPRO zg30
65536
SOLVENT CcDCI3
NS 16
5(1 DS 2
SWH 5175.983 Hz
FIDRES 0.078979 Hz
AQ 6.3308277 sec
RG 114
DwW 96.600 usec
DE 6.00 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1
P1 9.50 usec
PL1 -3.00 dB
SFO1 250.1315447 MHz
S1 65536
SF 250.1300266 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40
l L
I I I I I I I I I I I I I I I I I I I I I
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 o -1 -2 ppm

17.49
9.00

S17



Bu3P-BH3

P31CPD CDCI3 {D:\NMRDATA} Volodymyr 53

BH,

P

__d/r——/

5d

15.33
14.82

14.15
13.62

ar

A
N

—15.326
—14.825
—14._155
—13.625

T T T T T T T T
18 17 16 15 14 13 12 ppm

“WNMNWMNHWNNMﬂﬂww#UMNWMJ

Mmmmmmmmw

T
100 50

Bu3P-BH3

T
0

T T T T
-50 -100 -150 -200 ppm

C13CPD CDCI3 {D:\NMRDATA} Volodymyr 53

BH,

P

__J/——/

5d

g

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
N:

CPDPRG2
NUC2
PCPD2

WL 377
2

1

20091110
17.11
spect

5 mm QNP 1H/1
zgpg30
65536
cDCI3

16

4
40650.406
0.620276
0.8061428
5160.6
12.300
6.00

300.2
2.00000000
0.03000000
1.89999998
1

7.00
0.00 d
101.2494172

CHANNEL f2
waltz16
1H

80.00

-3.00

20.00

24.00
250.1310005
32768
101.2544800
EM

0

3.00

0

1.40

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
N

\ \ \ \
200 180 160

140

\ \ \ \ \ \
120 100 80 60 40 20

S18

ppm

WL 377
3

1
20091111
6.29

spect

5 mm QNP 1H/1
zgpg30

65536

cDCl3

2048

4
15060.241
0.229801
2.1758451
2298.8
33.200
6.00

300.2
2.00000000
0.03000000
1.89999998

-3.00 d
62.9015280
CHANNEL f2 ========
waltzl6
1H
80.00
-3.00
20.00

24 .0
250.1310005
65536
62.8952390
EM

0
1.00

0
1.40



Bu3P-BH3

BH, BRUKER

5

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD

PULPROG
5d ™
SOLVENT

T T
-42 -44 -46 -48 ppm

S19

VVL 210_400
12

1

20091106
22.07

spect
5 mm PABBO BB/

29
65536
CDCI3

256

4
25641.025
0.391251
1.2780020
645.1
19.500
6.00

300.4
1.00000000
1

-1.00 d

128.3776052
32768
128.3776050
EM

0

1.00

0

1.40
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