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Compound 1 —"H NMR spectrum

o1

2.0

EXPRO 11
FROCNC 1

F2 - Acquisition Parameters

Date_ 20140203

Time 14.26
INSTRUM spect
PROBHD S mm PABBO BR/
PULEPROG zg30

TD 65536
SOLVENT cpCl3

NS 32

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4,0894465 sec
RG 36

oW 62.400 usec
DE 6.50 usec
TE 298.0 X

D1 1.00000000 =ec
TDD 1
mwmz==== CHANNEL f] w===sesee
SFO1 400.1324710 M=z
NUC1 1H

Pl 10.00 usec
PLNW1 14.199%99%81 W

F2 - Proceszing parameters
SI 65536

SF 400.13200105 Mz
WDw EM
SSB qQ

LB 0.30 Hz
GB 0

BC 1.00

T



Data Collected on:
purcell-inova3200
Azchaive directory:
/hone /hill/viamrsys/data
Sanple dizectory:
MS-43-highC_20110913_01
FidFile: stdih

Fulse Sequence: stdlh (s2pul)
Solvent: cd2elZ
Data collected on: Sep 13 2011

Tanp. 25.0 C / 298.1 K
Operator: hill

Relax. delay 0.100 sec
Fulse 7%.0 degrees

Acq. tine 0.273 sec

Width 6001%5.0 Hz

1024 repetitions

OBSERVE Bll, 56.2341081 Mz
DECOUFLE K1, 299.9456701 iz
Fower 41 d&B

continuously on

WALTZ-16 nodulated

DATA PROCRSSING

Line broadening 3.0 Hz

FT size 32768

Total tima 6 min 32 sec

19.831
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~45,219

Compound 1 —"B{*H} NMR spectrum
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Sarple NMame
JER09T=Fure

Data Collected on:
purcell-inova300

Archive directory:

Sanple directory:
MNE-Exp~68
FidFile: CARBON

Pulse Saquence: CARBON (s2pul)
Solvent : od2cl2

Data collected on: Nov 2 2011
\

Tenp. 25.0 € / 298.1 K
Operator: hill

Relax. delay 1.000 sec
Fulse 45.0 degrees

Acg. time 0.790 sec

Width 20741.5 Bz

30464 repetitions

CBSERVE C13, 75.4210226 MH:z
DECOUPLE H1, 299.9456701 Mux
Power 41 dn

continuously on

WALTZ-16 modulated

DATA PROCESS ING

Line broadening 1.0 Hz

FT size 32768

Total time 19 hr, 59 nin

54.360

54.

~—53.840
—53.437
' —%3.336

159

3

52.715
52561

—29.468
28,931

28 . 629
-27.890

VAR

26.547
26.480
26.363

26.279

—

26,195

25.49%0

A
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Compound 1 - C{*H} NMR spectrum
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NAME JEN123-Pure

— EXPNO 12
i . PROCNO 1

F2 - Acquisition Parameters

Date_ 20140203
Time 14.30
INSTRUM spect
PROBHD S mm FABBO BB/
PULPROG zgpg30
™ 65536
SOLVENT CDC13
NS 64

\\ DS 4
SWH 64102.562 Hz
FIDRES 0.978127 Hz
aQ 0.511180E sec
RG 203
oW 7.800 usec
DE 6.50 usec
TE 293.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
wmemmmeee CHANNEL f]l sssssss=
SFO1 161.9674942 MHz
NUC1 31ip
Pl 8,00 usec
PLW1 53.00000000 W
--“--—-. CHARNEL 2 ww==ww=w
SFo2 400.1316005 MHz
NuCcz 1H
CEDPRG([2 waltzilé
PCPD2 90.00 usec
PLWZ 14.19999981 W
PLW12 0.17531000 w
PLW13 0.14200000 W
F2 -~ Processing parameters
s1
SF 161.9754025 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
PC 1.40

. . . . T .
6 4 2 0 -2 -4 -6 -8 -10 -12 ppm

Compound 1 —>'P{*H} NMR spectrum



Data Collected on:
purcell-inova3on
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequaence: PROTON (s2pul)
Solvent: cd2cl2
Data eou-?.oa on: Sap 28 2011

Tomp. 25.0 C / 296,1 K
Cperator: hall

Relax. delay 1,000 sec
Pulse 45.0 degrees

Acq. time 1.707 sec

Width 4799.0 He

64 repetitions

OBSERVE N1, 299, 9441822 Mz
DATA PROCESSING

FT size 16384

Total time 2 min 54 sec

w W
| V)
w 0
: g
" -
o
~
-
“
X
N M
f\ |
(" | {1
_r-f'- -——T"’,_ ¢
\ A \
;n |L i /I~ J |
P N N
T I T | T T T T T T T
6 5 4 3
P —
1.53
1.52

Compound 3 —'H NMR spectrum
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JSW129.2.fid ~1200
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Compound 3 — “B{*"H} NMR spectrum
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Compound 3 — B NMR spectrum



JEN129-Pure
Data Collected on:

purcell-inovaloo
Archive directory:

Sample directory:
M5-Exp-79
Fidrile: CARBON

Pulse Sequence: CARBON (s2pul)
Solvent: od2cll
Data conoeod on: Dec 11 2011

Tenp. 25.0C / 298.1 X
Operator: hill

Relax. delay 5.000 sec
pulsa 45.0 dagroes

Acg. time 0.790 sec

Width 20741.5 Hz

752 raepetitions
OBSERVE €13, 75.4209922 MEz
DECOUPLE E1l, 299 9456701 MHz
Fowor 41 &

centinuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Mz
FT size 32768
Total time 24 hr, 9 man

~—54.192

~—54 562

$3.840

—53.471

"s3.118

~—30.122
j—29.233

26.581

26,497
—26.413

—25.691
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Compound 3 — C{*H} NMR spectrum



JSW129.4.fid
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Compound 3 — 3p*H} NMR spectrum
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JSW129.5.fid
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Current Data FParameters
NAME

JSW106-Pure

. EXPNC 1
o PROCNO 1
o - F2 - Acquisition Parameters
\W \/ Date_ 20140202
Tine 1%.12
= Q INSTRUM spect
o o PROBHD 5 mm PABBO BB/
~ - PULPROG zg30
T0 65536
| | SOLVENT CcpCl3
NS 32
\ DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 128
oW 62.400 usec
—_ - DE €.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
m—————wee CHANNEL fl =====axew
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.00 usec
PILW1 14.19999981 W
¥2 - Procassing parameters
sI 65536
SF 400.1300101 MHz
WOW EM
L SSB 0
LB 0.30 Hz
GB Q
PC 1.00
r \J T T 1
2.05 2.00 1.9% ppm
T ML L I Faj o T T T R | T A I I T T ItV T
8.0 75 7.0 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 - 1.0 0.5 ppm
§|§ g
-

Compound 4 —"H NMR spectrum



JSW1068/3 RREEIYERGRAS

JSW106 I e N N LN

1H{11B}
Avance 400
5 May 2017
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WM i
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Compound 4 — *H{*'B} NMR spectrum
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Compound 4 — "H{"'B} NMR spectrum (Expansion of BH, resonance)



JSW106-DCMPent Cryse
Data Collected on:

purcell -inova300
Archive directory:

Sample directory:
FidFile: stdlh

Pulse Sequence: stdlh (s2pul)
Solvent: «d2cl2
Dlt\a collected on: Sep 21 2011

Temp. 25.0 € / 298.1 K
Operator: hill

Rolax. delay 0.100 sec

Pulse 75.0 degrees

Acqg. time 0.273 soc

Width 60015.0 He

1024 repetations
CBSERVE B11, 96.2341081 Miz
DECOUPLE H1, 299.9456701 MHz
Fower 41 dB

continucusly on

WALTZ-16 modulated

DATA PRCCRSSING

Line broadening 3.0 H

FT size 32768

Total time € main 32 sec

-~ -32.278
-34.143

-10 -20 -30 =40

Compound 4 — "B{*H} NMR spectrum




VARIAN s

JER106-DOHPare Cryse
Data Collected on: %
purcell-inova3oo o
Archive directory: A\ )

Sample directory: |
Fidfile: sedlh ,
Pulse Segquence: stdlh (sZpul) =

Solvant: cd2cl? - 0y
Data coliected on: Sep 21 2011 R
\ C

Temp. 25.0 C / 298.1 X ' A A
Operator: hill 5

—
-

Relax. delay 0.100 sec *ﬂ
Fulse 75.0 degrees ) &
o
m
1

-33.191

-34.219

Acq. tima 0.273 sec
Width 60015.0 mz |

Line broadening 3.0 Hz
FT size 32768
Total time € min 32 sec

-31.212
—=35.209

™ T LI SN LI AL B N B S S S S B S S S S S B B T T LI L B B B B B T

40 30 20 10 0 -10 -20 -30 -40 -50 -60 =70 -80 ppm

Compound 4 — B NMR spectrum



TIW106-Pure
pata Collected on:

purcell-inova3oo
Archive diraectory!:

Sample directory:
M5-Exp-19
ridfile: CARBON

Pulze Sequence: CARBON {s2pul)

Solvent: cd2cl2

Dats collected on: Dec 9 2011
\

\

Temp. 25.0 € [/ 298.1 K
operator: hill

Rolax. delay 1.000 sec
pulse 45.0 degreas

Acqg. tine 0.790 sec

Width 20741.5 Mz

5040 zepetiticons

OBSEMVE C13, 75.4200034 MHz
DECOUPLE H1, 299.9456701 MHz
Power 41 dB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line breadening 1.0 He

FT size 32768

Total time 4 br, 59 min

~—132.932

/—130.968
—130.902

-130.834
130.062

\—129.995
—129.911

\—
\

— 54,562
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Compound 4 — C{*H} NMR spectrum
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Current Data Parameters

- NAME JEW106-Pure
EXPNO z
FROCNO 1
F2 - Acquisition Parametars
Date_ 20140203
Time 19,19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDCL3
NS 128
Ds 4
SHWH 64102,562 Hz
FIDRES 0.978127 Hz
AQ 0.5111808 sec
RG 203
Dw 7.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 =ec
D11 0.03000000 sec
TDO 1
Bl T CHANNEL fl coaeeene
SFol1 161.9674942 MH2
NUC1 31p
Pl 8.00 usec
PLW1 53.00000000 w
==mmmmne CHANNEL 2 we=seees
SF02 400.1316005 MHz
Nucz 18
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 14.19999%81 W
PLW12 0.17531000 w
PLN13 0.14200000 w
F2 - Processing parameters
S1 22768
SF 161.9754871 MHz
WowW 454
SSB a
1B 1.00 Hz
GB 0
PC 1.40

T T T : T " T ¥ I T T X T L
15 10 5 0 -5 -10 -15 -20 -25  ppm

Compound 4 —*'P{*H} NMR spectrum



purcell-inova3i00
Archive directory’

Sanple directory:
ridfile: PROTON

Pulsa Saquence: PROTON (s2pul)
Solvent: cd2ci2
Data collected on: Oct 31 2011

Tenp. 25.0 C f 298.1 K
Operator: hill

Rolax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.707 zec

Waidth 47595.0 Hz

€4 repetitions

CBSERVE H1l, 299.944179% Mz
DATA PROCESEING

F? size 16384

Total time 2 min 54 sec

L
-
-
“w

~6.312
6.220
5.076

§.320

Compound 5 —"H NMR spectrum
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on:
purcell-inova30n0
Archive directory:

Sample directory:
FidFile: stdlh

Pulse Sequence: stdih (s2pul)

Selvent: cd2cl2

Data collaected on: Oct 31 2011
\

Teap. 25.0C / 298.1 K
Operator: hill

Relax. delay 0.100 sec
Fulse 75.0 dagreas

Ao, time 0,293 sec

Width €0015.0 Ez

1024 repetitions

CHSERVE Bl1, 96.2341081 Mz
DECOUPLE H1, 299.9436701 Mz
Power 41 db

continususly on

WALTZ-1€ nodulated

DATA PROCESSING

Line broadening 3.0 Hx
FT size 32768
Total time € min 32 sec

21.811

-1.25%4
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Compound 5 — "B{*H} NMR spectrum



on:
| purcell-inova300
Archive directory:

Sample directory:
FidFile: stdlh

Pulse Sequence: stdlh (a2pul)
Solvant: cd2el2
Data collected on: Oct 31 2011

\
Temp. 25)0 ¢ / 298.1 X
Operator: hill

Relax. delay 0.100 sec
Pulse 75.0 dagrees
Acy. time 0,273 sec
Width 60015.0 Hz
1024 repetitions
(OBSERVE B1l, 96.2341001 beir
DATA FROCESSING
Line brosdening 3.0 Hz
FT sixe 32768
Total time 6 min 32 gec

-19.908

T T T T T

-1.332

-19.945

L -18.879
—=21,506

-27.177

Compound 5 — "B NMR spectrum




Sample Name :
Jswid0-CrudesSolid

Data Collected o0:
purcell-inova3oo

Archive directoxy:

sanple darectory:
Fidrile: PHOSPHORUS

Pulgse Seguence: PHOSPHORUS (s2pul)
solvent: od2el2
Data collected on: Ost 31 2011

Tanp. 25.0 ¢ / 298.1 K
oOpezator: hill

Rolax. delay 1.000 sec
pPulse €0.0 dogrees

Acq. time 2,150 sec

Width 60975.6 Bz

256 repetitions
OBSERVE Fil, 121.4195556 Mz
DECOUPLE HL, 299.9456701 Miz
power 41 db

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line Droadening 1.0 Hz

PT size 262144

Total time 13 ain

e ——

20

—TTTTT

Compound 5 - *'P{*H} NMR spectrum
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DOwta Collected on:
purcell-inovaloo
Archive directory:

Sample directory:

FidFile: PHOSPHORUS

Pulse Sequence: PHOSPHORUS (=2pul)

Solvent: cd2cl2
Data collected on: Oct 31 2011

\

\
Tenp. 25.0 € / 298.1 K
Operator: hill

Relax. delay 1,000 sec

Pulse 60.0 degrees

heg. time 2.150 sec

Width 60975.6€ Hz

256 repetitions
OSSERVE P31, 121 4195536 MHz
DATA PROCESSING

Line broadening 1.0 Hz

FT size 262144

Total tinme 13 nin

L] I N N b oy o T 0 I N [ R

40 20

2.138
-1.169

gf

~=-41.4%0

=38, 628
~44,812

| )
»H_

~110.528

f J [.) |
T A e | "_‘*'*_‘—.Tj m™rer-r-rrrT T ™ I = MR P T Y R AR
=20 -40 -60
\ -0 .I02 '
0.00 0.43

Compound 5 —3'P NMR spectrum
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Archive directory’
Sanple directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: cédé
Data collected on: Oct 5§ 2011

Teop. 23.0 C / 2968.1 K
Operator: hall

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.707 sec

Width 4799,.0 Hz

64 repetitions

OBSERVE Hl, 299.9436134 MH:z
DATA PROCKSSING

FT aire 16384

Total time 2 min 54 sec

115
T.035
T7.023

7.017
7.013

—-7.369
7.357
T7.345

7.338
7.12%

7.158

8.037
8.033
8.023
8.015
-7.381

0,004
7.996
7.990
.394
7.386
.952

—'7.709

13 12

10 9 8 7
537

o 4.08

Compound 6 —"H NMR spectrum



Archive directory:

Sample directory:
FidFile: sedlh

Fulse Sequence. stdlh (=Zpul)

Solvent: cédé

Data collected on: Oct 5 2011
\

Terp. 25.0C / 296.1 K
Operator: hill

Relax. delay 0.100 sec
Fulse 75.0 dagreas

Acq. time 0,273 sec

Width €0015.0 Hz

1024 repetitions

OBSERVE Bll, 96,2339247 Mz
DECCUPLE H1, 299.9451212 Mz
Fower 41 dB

centinucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 32768
Total tims € man 32 sec

A i bt M,.w-"""

20 10

-40.538

=44 344
-44.801

-27.216

-18,004

Compound 6 — "'B{*"H} NMR spectrum



Data Collected cn:
purcell-inova30d
Azchive directory:

Sanple directory:
Fid¥ile: stdih

Pulse Sequence: stdlh (=2pul)

Solvent: cbdé
Data collected on: Ozt 5 2011

Temp. 25.0 ¢ / 296.1 K
Operator: hill

Ralax. delay 0.100 sec
Pulse 75.0 degrees

heg. tine 0.273 sec | 2,
Width 60015.0 He

1024 repetitions
CBSERVE Bl1l, 96.2339247 mmz A
DATA PROCESSING

Lane broadening 3.0 Hz

FT size 32768

Total time 6 min 32 saec

20 10

-18.233

~41.413
-44.45%

. ';,

~26.873

=20 =30 -40 -50

Compound 6 — "B NMR spectrum



Data Collected on:
purcell-inova3ioo
Archive directory:

Sanple directory:
FadFale: PHOSPHORUS

Pulse Segquenoce: PHOSPMORUS {(22pul)
Solvent: c6d6
Data colleated on: Oct 8 2011

\

Tamp. 25.0 C / 298.1 K
Operator: hall

Ralax. delay 1.000 sec

Pulse 60.0 degrees

Acg. time 2.150 sec

Width 60975 .6 Mz

126 zepetitions

OBSERVE P31, 121.4193221 MHz
DECOUPLE M1, 299.9451212 iz
Posmer 41 48

continuously on -
WALTZ-16 modulated :
DATA PROCESSING '
Line broadening 1.0 Mz L
FT s:xe 262144
Total time € min 45 sec
A‘!
A
]
/
) g
T I T T T 1 T
50 40 30 20 10 0
0.

~—=4.103

-T2

-19.953
~22.451

465
4695

Compound 6 — *'P{*H} NMR spectrum



purcell-inova3ioo
Archive directory:

Sanple dizectory:

FidFile: PHOSPHORUS

Pulse Sequence: PROSPHORUS (s2pul)

Solvent: c6dé
Data collected on: Oct 5 2011
\

Temp. 25.0 C / 298.1 K
Cperator: hill

Relax. delay 1.000 sec
Pulse 60.0 degrees
Acqg. time 2.150 sec
Nadth 60975 .6 Mz
128 raepetitions
OBSERVE P31, 121.4192074 MEz
DATA PROCESSING
Line breadening 1.0 Hz
FT size 262144
Total tame 6 min 45 sec

20 10

0,351

=3.040

-5.017

-17.212
-19.591
~23.407

Compound 6 —*'P NMR spectrum

=-39.112



JSW0G8-Benz . Pent.Precip.

Sample Hame:
JSW088-Benz_Pent _Praecip
Data Tollected on:
gutowski-vomrs400
Archive dicectory:
/home /rxd00/£ids/hill
Sample directory:
JSW0B8-Benz Pent Precip_
ridrile: H1 s2pul 001

Pulse Sequence: PROTON (s2pul)
Solvent: cé&cl3 o
pata collected on: Aug 2 201F

Tenmp. 25.0 C / 298.1 K
Sample #10, Operator: hill

Relax. delay 1.000 sec
Pulse 60.0 degrees
Acg. time 2.556 sec
width 6410.3 Hz

64 repetitions o
OBSERVE M1, 399.8672494 MMz
DATA PROCESSING

PT size 32768
Total time 3 min 55 sec
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Compound 7 —"H NMR spectrum
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JSwW088B/3
JSwo88
1H{11B} test
Avance 400
27 April 2017
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Compound 7 — *H{*'B} NMR spectrum



JSwW088B/3
JSwo088
1H{11B} test
Avance 400
27 April 2017
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Compound 7 — *H{*'B} NMR spectrum (Expansion of BH, resonances)



e
JEWORE-Renx . Pent Precip.

Sanple Nane:
JENOE8-Benz_Pent Precip

Data Collected on:
purcell-inova30o
Archive directory:

Sanple directory:
FidFile: stdlh

Pulse Sequance: stdih (s2pul)
Solvent: cdcll
Data collected on: Jul 29 2011

Teap. 25.0 C / 298.1 X
Operator: hill

Relax. delay 0.100 =mec

Pulse 75.0 degrees

Acg. time 0.273 sec

Wadth 60015.0 Bz

1024 repatitions
CBSERVE B11, 96.2339107 iz
DECOUPLE M1, 299.9450942 MH:
Power 41 dB

continucusly on

NALTZ-16 modulated

DATA PROCESSING

Lane brosdening 3.0 He

FT size 32768

Total time 6 min 32 sec

oy
et

— ——

250 200 150

100

-35.704

ST

34.409
——

50 0 -50 -100

Compound 7 — "'B{*H} NMR spectrum

VARIAN )'g

.

-150

-200

-250 -300 ppm



Data Collected cn:
purcell-inova3oo
Archive dizectory:

Sarple directory:
¥idfFile: stdlh

Pulse Sequence: =tdlh (a2pul)
Solvent: cdeld
Data collected on: Jul 29 2011

Tenp. 25.0 C / 298.1 K
Operator: hill

Relax. dalay 0.100 sec
Fulse 75 0 degress
Acq. tima 0.273 sec
Width 60015.0 Hz

2000 repmtitions

DATA PROCESSING

Lane broadening 3.0 Hz
FT size 32768

Total time 12 min

Y--r-l-—vT-—v_—‘-—v-‘ﬁ—[—r'tyvTr'l!l'l‘l]Il(l'llYl]V'l'IllV.'"h'l’.l(‘ 1 L L.

60

- =36.047
J
P

}.‘090

S)

B 2% VLT L v~l||vv|vv-v:vvvv1|vv|IVﬁ‘Y11’“

40 20 0 =20 -40 -60 -80 =100 ppm

Compound 7 — "'B NMR spectrum



JEWOES “Pure

Sample Name :
JSHOEE-Fure

Data Collectad on:
purcell-inova30

Archive directory:

Sanple d:irectory:
MS-Exp-68
FidFile: CARBON

Pulze Sequence: CARBON {s2pul)
Solvent: cd2el2
Data collected on: Nov 3 2011

Tamp. 25.0 € / 298.1 Kk
Operator: hill

Relax. delay 1.000 sec=
Pulse 45 0 degrees

Acg. time 0.790 sec

Width 20741.5 Hz

30624 repetitions

OBSERVE C13, 75.4210238 Mz
DECOUPLE M1, 299.9456701 MHz
Power 41 dn

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz
FT size 32768
Total time 19 hr, 59 man

133.201
132.647
~—132.580
132.512
129.660
129.77M7
129 709

FP
S ppr-

12333

|23.3
ra

o e

53.840 —

54.847
§3.085

—52.718

55.300

VARIAN

“r

240 220 200

180

160

140 120 100 80

Compound 7 — *C{*H} NMR spectrum
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JSNDB8-Benz . Pent .Precip.

Sample Rame:
JEW0RG-Benz Pant Procip_
Dats Collected on:
purcell-inova3o0
Archive directery:

Sanple directory:
FidrFile: PROSPHORUS

Pulse Sequence: PHOSPHORUS (sipul)
Solvent: odel3
Data collacted on: Jul 29 2011

Temp. 25.0 € / 298.1 K
Operator: hill

Relax. delay 1.000 sec
Pulse €0.0 degrees

Acg. time 2.150 sec

Width 60975.6 Hz

256 rapetitions
OBSERVE P31, 121.4192923 Mz
DECOUPLE H1l, 299,9450942 MHz
Powar 41 dB

continucusly oa

WALTZ~16 modulated
DATA PROCESSING

Line brosdening 1.0 Hz
FT saze 262144
Total time 13 man

27.7€0

-§.132

1.00
-0.01

Compound 7 - *'P{*H} NMR spectrum

——“’
VARIAN 7



B —_ -y

Data Collected on:
purcell-inovas0o -
Archive directory:

P\
o

Sanple directory: {
FidFile: PROTON

Pulze Sequance: PROTON (s2pul)
Sclvent: cd2el2
Data coll-iod on: Feb # 2012

1.345

—1.900

Taemp, 25.0C / 298.1 X
Operator: hill

Relax. delay 1.000 sec
Pulse 45.0 degreas
Reg. time 1.707 soc :
Width 4799.0 He | '
64 repetitions I
OBSERVE H1, 2999441793 iz {

DATA PROCESSING a
£ size 16384 "
Total time 2 min 54 sec T

S=—
s [ . DTG

———B.658

L ey JL | B S Ry
4.00 15.67 22.18
4.35 4,83

Compound 8 —'H NMR spectrum



JEWETO-Crymtale

Sanple Name:
JSW179-Crystals

Data Cellectad on:
purcell-inova3dd

Archive directory:

Sanple darectory:
FidFile: stdih

Fulse Sequence: stdih (s2pul)
Solvent: ed2el2
Data collaéﬁod on: Feb 8 2012

Tenmp. 25.0 ¢ / 298.1 X
Operator: hill

Rolax. delay 0.100 sec
Pulse 75.0 degrees

Acg. time 0.273 sac

Width 60015.0 Hz

1024 repetitions
OBSERVE B11, 96.2341081 iz
DECOUPLE M1, 299, 9456701 Mz
Power 41 dB

continucusly on

NALTZ~16 modulated

DATA PROCESSING

Line broadening 3.0 Mz

FT aize 32768

Total time 6 min 31 sec

av b
a

VARIAN
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Compound 8 — "'B{*H} NMR spectrum



I — -
VARIAN 3. <

Zanple Name :
JEN179-Crystals

Data Cellectad on:
purcell-inova300

Archive directory: N

P \
K/

Samplae diraectory:
FidFile: stdlh

Pulse Seguence: stdlh {(a2pul)
Solvent: cd2cl2
Data collected on: ¥Yeb B 2012
\
\

Temp. 25.0 C / 298.1 K
Operator: hall

-13.094
=14 .883

Relax. delay 0.100 sec
Pulze 75.0 degrees
Aeg. time 0.273 sec
Width 60015.0 Mz
T36 repetitions
| CBSERVE B1l, 96.2341081 Miz
DATA PROCESSING
Line broadening 3.0 Hz
FT size 32766
|

~=43.735

Total time 6 min 31 sec

Compound 8 — B NMR spectrum



JSW179-Crystals

Sample Name:
JSW1T9-Crystals
Data Collected on:

purcell-inova30o
Archive directory:

Sanple diraectory:
FidFile: CARBON

Fulse Saquence: CARBON (#2pul)
Solvent: cd2el2
Data collacted on: Fab 8 2012

Temp. 25,0 C / 298.1 X
Operator: hill

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 0.790 sec

Width 20741.5 Bz

2088 repetitions

OBSERVE C13, 75,4209934 MHz
DECOUPLE H1, 299.9456701 MHz
Power 41 o8

continuously on

WALTZ-1€ modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 1 hr, 59 pan

Compound 8 — *C{*H} NMR spectrum
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JSN179-Crystals

Sanple Namae:
JEW179-Crystals

Data Collected on:
purcell-inovaddd

hrxchive directory:

Saxple directory:
FidFile: PHOSPHORUS

Pulse Saquence: PHOSPHORUS (s2pul)
Solvent: cdZel2
Data collacted on: Yeb 8 2012

Tomp. 25.0 C / 298.1 K
Operator: hill

Relax, delay 1.000 sec
Pulse 60.0 degrees

Acqg. time 2,150 sac

Width 60975.6 Bz

128 repetitions
CBSERVE P31, 121.4195536 NH:z
DECOUPLE H1, 299.9456701 MHz
Power 41 48

continuously on

WALTZ-16 modulated

DATA PROCRSSING

Line broadening 1.0 Hz

FT size 262144

Total time € nmin 44 sec

80

70

43,885
—43.272

50 40

Compound 8 — *P{*H} NMR spectrum
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Data Collected on:
purcell-inova3ioo
Archive directory:

Sanple directory:
FidPile: PROTON

Pulse Sequence: PROUTCH (s2pul)
Solvent: dmsc
Data collectdd on: Apr & 2012

Temp. 25.0C / 298.1 x
Operator: hill

Relax. delay 1.000 sec
Pulse 43.0 degrees

Acg. time 1.707 sec

Widen 47590.0 n=z

64 repecitions

OBSERVE  H1, 299 9450204 MHz
DATA PROCESSING

FT mize 16384

Total time 2 min 54 2ecC

9461
~
2500 & Mso("”“""‘( 4‘}
—1.697
—1.658

—2.368

$.7%0 °

T T T T 71 "r' T T T LI | T T T I T ’1. T T T T T 1 T 1 7 I T T ' \ . S T ‘T—T—"—r_r | L L '1—|" T
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Compound 9 —"H NMR spectrum
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Compound 9 — "H{"'B} NMR spectrum
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Compound 9 — "H{"'B} NMR spectrum (Expansion of BH, resonance)



Data Collected on:
purcell-inova3oo
Archive directory: _

Sanple directory:
FidFile: stdlh

pulse Sequence: stdlh (a2pul)
Solvent: daso
Data collocted on: hpr 4 2012

Tenp. 25.0 C / 298.1 X
Operator: hill

Relax. delay 0.100 sec
Pulse 75.0 dagreas

Acq. time 0.273 sec

wWideh 60015.0 He

1024 repetitions

OBSERVE Bll, 96.2342820 MEz
DECOUPLE M1, 299.9465190 Mz
Power 41 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 3.0 Hz
PT xize 32768
Total time € nin 31 sec
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80 60

T

Py \
W I
T [ I
\o"’ ] i
B : ? |
FooG ' |
5 |
|
L} l“r_T T T I T ] T "'T‘l | S o N B BN N N A A | T_rT T 1ﬂ'? ™ Yﬁ_f_‘f—_Vﬁ_T‘ ™7 i1 ryrrrry
20 0 -20 -40 -60 -80 ppm

1
40

Compound 9 — "B{*H} NMR spectrum
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Sanple Name:
TSW215-Crudescl id

Data Sollected on:
purcell-inova300
Archive diractery:

Sample directory:
FidFile: stdlh

Fulse Sequence: stdlh (s2pul)

Solvant: dmso

Data ocollected on: Apr 4 2012
\

\
Temp. 25.0 C / 296.1 K
Operator: hill

Relax. delay 0.100 sec

Pulse 75.0 degreos

Acg. time 0.273 sec

Width 60015.0 nz

512 repetitions
OBSERVE Bl1, 96.2342820 Mtz
DATA PROCESSING

Line broadening 3.0 Hz

FT size 32768

Total tame 3 min 16 sec

80 60

Compound 9 — B NMR spectrum

e

~——=34,490
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J5N215-Crudeselid

Sanple Name:
JEW215-Crudesol id

Data Collected on:
purcell-incva300

Archive directory:

Sanple directory:
FidFile: PHOSFHORUS

Pulse Sequence: PHOSPNORUS (s2pul)
Solvent: dmso
Data collected on: Apr 4 2012

Terp. 25.0 C / 298.1 K
Oparator: hill

Relax, delay 1.000 sec

Pulse €0.0 degrees

Acq., time 2.150 sec

Width 60975.6 Hz =
64 ropetitions

CBSERVE P31, 121.4199694 Nz
DECOUPLE HL, 299, 9465190 NHz
Power 41 dB
continucusly on
WALTZ-16 modulated
DATA PROCCESSING

Line broadening 1.0 Ex
FT size 262144

Tetal tine 3 nin 22 sec

42.367
42,022

~—20.651
19.858

Compound 9 —*'P{*H} NMR spectrum

2.118




T swizi-rrecipitate
Sample Name:
JSW322-Precipitate
Dats Collected on:
purcell-incva300
Archive directory:

Sanple directory:
FidFile: stdlh

Pulse Sequence: stdlh (s2pul)

Solvent: odcll

Data collected on: Jul 1 2013
\

Temp. 25.0 C / 298.1 K

Operator: hall

Relax. delay 0.100 sec
Pulse 75.0 degrees

Acq. time 0.273 sec

Width €0015.0 mz

928 ropaetitions
OBSERVE D11, 96.2339197 MH:z
DECOUPLE H1, 299. 9450942 MH:z
Power 43 48

continucusly on

NALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 32768

Total time 12 nin |

—=27.368

. ' y— — S

g g T rTa

= v . ‘
250 200 150 100 50 0 -50 -100 =150 =200 -250 -300 ppm

Compound 10 — "'B{*H} NMR spectrum



JEWS22-Precipitate

Sample Nane:
JEN322-Precipitate

Data Colliected on:
purcelli~inovali0d

Axrchive directory:

Sanple directory:
Fid¥ilae: CAREON

Pulxe Sequence: CARBON (sZpul)
Solvent: cdold
Data collected on: Jul 1 2013

Temp. 25.0 C / 298.1 K
Operator: hall

Relax. delay 3.000 sec
Pulse 45.0 degreaes

Acq. time 0.8B69 sec

Width 18654 .6 Hz

13764 repetitions

OBSERVE C13, 75.4209220 Mz
DECCUPLE K1, 2992.9450942 Mz
Power 43 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

¥T size 32768

Total time 1€ hr, 9 min

154 .565
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Compound 10 — *C{*H} NMR spectrum
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JEW3I22-Frecipitate

Sanple Kame:
JEN3Z22-Precipitate

Data Collected on:
purcell-inova30o

Archive directory:

Sample directory:

FidFile: PHOSPRORUS

Pulse Sequence: PHOSPHORUS (s2pul)

Solvent: cdel3

Data collected on: Jul 1 2013

Tenp, 25.0C J 2981 X
Operator: hall

Relax. delay 1.000 sec
Pulse €0.0 degrees

Acg. time 0.893 sec

Wadth 36680 .4 Nz

296 repetitions

OBSERVE P31, 121.4192923 wEz
DECOUPLE H1, 299 9450942 Mz
Power 43 dB

continuwously on

WALTZ-16 modulated

DATA PROCESSING

Lane brosdening 1.0 Hz

F? sire 65536

Total time 25 min

«
Y P

9. &
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Compound 10 - 3p{*H} NMR spectrum
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"'\3 3 f:’, t 3 2 S; S g gcurrent Data Parameters
A » H v - + <NAME JSW4lE-Recryst
~r~ n o < ™M ™ o~ O OEXPNO i
| Y [T o= |
FZ2 - Acquisition Parameters
Date_ 20150217
Time 13.07
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPRCG zg30
gyl 65536
\ SOLVENT £d2C12
NS 64
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
| AQ 4.0894465 sec
RG 181
oW £62.400 usec
CE 6.50 usec
TE 298.0 K
Dl 1.00000000 sec
00 1
! wmmmenme CHANNEL [l *wsssss=
SFO1 400.1424710 MHz
NUCL 1H
Pl 10.00 usec
PLW1 14.1999%9E1 W
F2 - Processing parameters
S1 65536
| SF 400.1400191 MHz
| WDW EM
SSB 0
LB 0.30 Hz
G5B 0
U P PC 1.00
_‘—"/ : :
AN
AR Rana T B T e SE REan T I v A mEsssssmss - T
10 9 8 7 6 5 4 3 2 1 ppm
3 8 e |k
&' © o~ -

Compound 11 — "H NMR spectrum



Current Data Parameters

~
o NAME JSW418-Recryst
0 EXPNO 3
(TI PROCNO 1
FZ - Acquisition Parameters
Date_ 20150217
Time 13.21
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zq
65536
SOLVENT cbp2cl2
NS 200
DS 4
SWH 25510.203 Hz
FIDRES 0.389255 Hz
AQ 1.2845056 sec
RG 203
bW 15.600 usec
DE 6.50 usec
TE 298.0 K
Dl 0.20000000 sec
TDO 1
====z===z=== CHANNEL ] ==wewwww
SFO1 128.3808126 MHz
NOCL 118
Fl 9.00 usec
PLWL 63.97299957 w
F2 - Processing parameters
S1 32768
SF 128.3B08140 MH:z
WDW EM
558 0
LB 1.00 Hz
GB 0
PC 1.40
|
r 1 T T e R B R SARad aaanae st T T T T r T T rrr
90 80 70 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 ppm

Compound 11 — "'B{*H} NMR spectrum
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Compound 11 — *C{*H} NMR spectrum

Current Data Parameters

NAME JEW418~-Recryst
EXPNO 1
PROCNG 1

F2 - Acquisition Parameters

Date_ 20150219
Time 4.47
INSTRUM spect
PROBHD 5 mm PABBQ EB/
PULPROG zgpg30

™ 65536
SOLVENT cp2cl2

NS BOOD

DS Kl

SWH 24038.461 Hz
FIDRES ' 0.366798 Hz
AQ 1.363148B8 sec
RG 193.11

DW 20.800 usec
DE €£.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
T©0 1
- CHANNEL f1 ========
SFO1 100.6228293 MHz
NUC1 13C

P1 10.00 usec
PLW! 67.00000000 W
wmwmmmew CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG( 2 waltzlé
PCPD2 90.00 usec
PLW2 15.80000019 W
PLW12 0.19506000 W
PLW13 0.15800007 W

F2 - Processing parameters
SI 32768

SF 100.6127483 MHz
WDwW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



Current Data Parameters

~N

o~

<
'

NAME JSN41B-Recryst
EXPNO 2
PROCNO 1
F2 - Requisition Parancters
Date_ 20150217
Time 13.14
INSTRUM spect
FROBHD 5 mm PABBO BB/
PULPROG zgpg30
D

SOLVENT

NS

DS

SWHE
FIDRES
aAQ

RG

DW

DE

TE

33 § 2.

00000000 sec
D11 0.03000000 sec
TDO 1

==mmmews CHANNEL fl =wsscca=

SFO1 161.9715421 MH:z
NUC1L 31P
Pl §.00 usec
PLW1 $3.00000000 W
Sommm=== CHANNEL {2 =—ssaeew=
SFO2 400.1416006 MHz
Nuc2 18
CPDPRG([2 waltzlé
PCPD2 90.00 usec
PLW2 14.19959981 w
FLW12 0.17531000 w
PLW13 0.14200000 w

- Processing param s

j2
161.9796410 MHz
EM

LR

1.00 Hz

Inl=d’] '3' wnw-
w =

aQwmw
o

o

: 4 T
100 50 0 -50 ~-100 -150

Compound 11 — *P{*H} NMR spectrum



Sanple Nane:
JEN319-HashedProduct

Data Collected cn:
purcell-inova30o
Archive directory:

Sample directory:
FidFila: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: codcld
Data colltt.d en: Jun 26 2013

Temp. 25.0 C / 296.1 x
Operator: hill

Relax, delay 1.000 sec
Pulse 45.0 degreas
Acq. time 1.707 sec
Width 4799.0 Hz

128 repetitions
CBSERVE M1, 299.9436003 Mify
DATA PROCESSING

FT size 16384

Total time 5 min 48 sec

7.7

—7.643

—7.606

—7.%88

7.578

7.569
—T.549

\—7.557

—5.282

5.248

7.260

3.459

1.37

Compound 12 — *H NMR spectrum




Aec

Sanple Name:
JSW319-WashedProduaot

Data Collwcted on:
purcell-inova3ioo

Axrchive dizectory:

Sanple directory:
FidFile: stdih
Pulse Saquence: stdlh (s2pul)

Solvent: cdcl3
Data collacted on: Jun 26 2013

-9.288

\
Temp. 25.0 ¢ / 298.1 K
Operator: hill

Reolax. delay 0.100 sec

Pulse 75.0 degrees

Acg. time 0.273 sec

Width 60015.0 Hz ‘
508 repetitions

OBSERVE B11, 96.2339197 MHz

DECOUPLE H1, 299.9450942 Mz ’
Power 43 dB

continucusly on

WALTZ-16 modulated |
DATA PROCESSING |
Line breadening 3.0 Hz | [
F? size 32768 ||
Total time 12 min ||

e

™ 4 FRUTR——

T LA B B B L B B B B A T ] -T T 7 T T | L | LA B B B (N S N S S AN S S B BN BN B R S R B

250 200 150 100 S50 0 =50 -.00 =150 =200 -250 -300 ppm

Compound 12 — "'B{*H} NMR spectrum



S T

Sample Name :

IEWI19-Washedl rodist -
Data Collected on: Ay e
w = 2
purcell-incuva300 e
Archive directory: TERa
| -
Swrple directory: 3 b4

FacFile: CARBON

Fulse Sequence: CARBON {s2pul)
Solvent : odell
Data eon.\cted on: Jun 26 2013

Tenp. 25.0 C / 298.1 X
Operator: hill

~-133.188
~—133,081
130,366

132.044
130,213

-131.510

F—131.418

Relax. delay 3.000 sec
Pulse 45 0 degress
Acq. time 0.869 sec

Width 160854.6 Nz

2484 repetitions

CBSERVE C15, 75 4208746 mMnz
DECOUPLE M1, 299 9450942 MHz
Power 43 42
continuously on
WALTZ~16 modulated
DATA PROCESSING

Line broadening 1.0 Mz
FT size 3276E

Total time 19 hr, 23 min

133,906
.133.875
133600
133326
'

—137.171
>
~—120.661

120.265
—119.441
~-57.538
57.47Mm

—155.847
123 911
—123.805

/—155.588

/j—188.191
t—121.577

=, —129.173
%\
53.510

L | rrrorT 'Vl']""j""!r'!f"'!‘ L A L L L B L AL B | L ‘lT"‘l'!’]""'v\‘IYIv'v‘“’v“fl'l"'l']"vvf"v"'

200 180 160 140 120 100 80 60 40 20 Ppm

Compound 12 — *C{*H} NMR spectrum



Data Collected on:
purcell-inova3oo
Archive directory:

Sarple directory:
FidFile: PHOSPHORUS

Pulse Sequence: PHOSPHORUS (s2pul)
Solvent: codelld
Data collected on: Jun 26 2013

Tamp. 25.0 C / 298.1 X
Operator: hill

Relax. delay 1.000 saec
Pulse 60.0 degrees

Acg. time 0.893 zec

Width 36680.4 Hz

456 repetitions

OBSERVE P31, 121.4192923 MNHz
DECOUPLE H1, 299.9450942 MHz
Power 43 dB

continuously oa

WALTZ-1¢ modulated

DATA PROCRSSING

Line brecadening 1.0 Hz
77 size 65536

Total time 25 min

4.484

B R N R R R RS R R AN RN R R RS LR R N AR AN AR RS A

140 120 100

80

60

40 20 0 =20 -40

Compound 12 — *P{*H} NMR spectrum
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on:
purcell-inova3oo
Arohive direotory:

Sample dirxectory:
FidFile: stdlh

Pulse Sequence: stdlh (sZpul)

Solvent: od2al2

Data collected on: Jul 26 2012
\

N\
Temp. 25.0C / 298.1 K
Operator: hill

-20.097

Relax. delay 0.100 sec
Pulse 75.0 degrees
Acg. time 0.273 sec
Width 60015.0 Mz
€08 repatitions |
OBSERVE Bl11, 96.2341081 sz |l
DECOUPLE  H1, 299.9456701 Mz Ii
Powaer 41 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 3.0 Mz
¥? size 32768
Total time 6 min 31 sec ’ ! | |
| ‘\k | \
/

S—" X1 "

-€.661
-43.812

19.489

[
]
/
w
A i ot S 0 L S L e e e e L L LI B I B I B B T LU L N S e B e
80 60 40 20 0 -20 -40 -60 -80 ppm

Compound 13 — "'B{*H} NMR spectrum



purcell-inova300
Archive directory:

¥ e
Sanple directory:
FidFile: stdlh
Pulse Sequence: stdlh (22pul)

Solvent: c«d2al2 : L
Data collected on: Jul 26 2012

-20.402
|
)

Teap. 25.0 C / 298.1 K
Operator: hill

Relax. delay 0.100 sec '.\:
Pulse 75.0 degrees fl
Acq. time 0.273 sec l
Width 60013.0 Hz |
HE4 repetitions ‘ l
OBSERVE Bll, 96.2341081 Mizx
DATA PROCESSING
Line broadening 3.0 Nz
¥7 size 32768 (11
Total time 6 min 31 sec (

19.375

-7.080
B
————-43.621

Y
| \'\l’
!\\wﬂﬂ)/
[l
(AN oS P Ay T
LML B LA e B e B L LU I B S S S S S B S S S S S e R B e e e ™ T T
80 60 40 20 0 -20 -40 -60 -80 ppm

Compound 13 — B NMR spectrum



on:
purcell-inova300
Archive directory:

Sanple directory:

FidFile: PHOSPNORUS

20881

Pulse Seq : PHOSPE (s2pul)
Solvent: ed2el2
Data collected on: Jul 26 2012

\
N

Temp. 25.0 C / 29B.1 K
Operator: hill )

Relax. delay 1.000 sec .

Fulse 60.0 degrees ’ |
Reg. time 2.150 see |
width 6097%.6 Bz I [
200 repetitions

OBSERVE P31, 121.4195536 Mz
DECOUPLE H1, 299.9456701 MHz
Power 41 48 | |
continuously on ‘ ‘ :
WALTZ-16 modulated 4
DATA PROCESSING

Line broadening 1.0 Hz
YT mize 262144

Total tima 10 min

€1.758

24.528

43.3%4
—=0.023

100 90 80 70 60 50 40 30

~0.01
0.01

Compound 13 — *P{*H} NMR spectrum

—=G2472




JSW3I29-Produat

Sanple Nase:
JEWIZ9-Product
Data Collected on:

purcell-inova3CC
Archive directory:

Sample dixectory:
FPidF:ile: atdlh

Pulxe Sequence: stdih (32pul)
Solvent: cdcl3
Data collegted on: Jul 11 2013

Tamp. 25.0 C / 298.1 X
Operator: hill

Relax. delay 0.100 sec
Pulse 75 0 degrees

Acq. time 0.273 sec

Width 60015.0 Hz

704 regesitions
OBSERVE Bll, 96.2339197 Mz
DECCUPLE H1, 299, 9450942 iz
Power 43 ds

continucusly on

WALTZ-16 modulated
DATA PROCXSSING

Line broadening 3.0 Ez
FT size 32768
Total time 10 man

40 30

-15.226
-15.987

“34 . 3us

-4.682

20 10 0 -10

Compound 14 — "'B{*H} NMR spectrum

—=16.406

-21.583

-32.278
—33 104

-33.991



JSN3I29-Froduct

Sample Name:
J5W329-Product
Data Cellactaed on:

purcell-inova300
Archive directory:

Sample directory:
FidFile: PHOSPHORUS

Pulse Sequence: PHOSPHORUS (s2pul)
Solvent: cdcl3
Data colhceod on: Jul 11 2013

Tenp, 25.0 C / 298.1 K
Operator: hill

Relax. delay 1.000 sec
Pulse 60.0 degrees

Aocg. time 0.893 sec

Width 36680.4 He

264 repetitions

OBSERVE P31, 121.4192923 MH:x
DECOUPLE H1, 299.9450942 MHz
Power 43 dB

continuously on

WALTZ-16 modulated

DATA mocuanoc

Lire broaddning 1.0 Hz

FT size 654536

Total time Tz min

}

~44.683

~6.819
—=7.630
-9.631
-10.571
-11.539
-12.351

40 30 20

Compound 14 — *P{*H} NMR spectrum



JENIIS-Recryst
Data Collected on:

purcell-inova3oo
Archive directory:

Sample divectory:
Faidlile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: cdelld
Data collo?od on: Jul 19 2013

Tamp. 25.0 C / 298.1 X
Oparator: hill

Relax. delay 1.000 sec

Fulse 45 0 degrees

Acgq. time 1.707 sec

Width 4799.0 Mz

120 repetitions

CBSERVE  H1, 299 943¢P0Q Mz
2
®

5
" —a.1

DATA PROCESING
¥7 size 163845 .
Total time & mind®sde |
] .
o

Ll

£.1

o
a

11 10 9

o wn
e -
- w
.~

7.635
7.617

5 —

-T7.574

~7.260

3.776
—3.770

o
w
-~

Compound 15 —"H NMR spectrum

3.237

0.0851




purcell-inova300
Archive directory:

Sanple directory:
FidFale: stdlh

Pulse Sequence: stdlh (s2pul)
Solvant: cdclld
Data oo.u‘gtod on: Aug 29 2013

Tenp. 25.0C /7 298.1 K
Operator: hall

Relax. delay 0.100 sec
Pulse 75.0 degrees

Acq. tima 0.273 sec

Width 60015 .0 Nz

960 repetitions

OBSERVE Bll, 56.2339197 Mz
DECOUFLE K1, 299.9450942 MHz
Power 43 4B

coatinuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Nz

FT size 32766

Potal time 10 min

-5.177

poon,

50 0 =50 -100

Compound 15 — "'B{*H} NMR spectrum

-150

|
=200

T

=1

-250

-300

PpPm



T ——— R —

JENIIS-Recryst " .

Sample Name:
JSW335-Recryst

Data Collected on:
gutowski-vnmrs400

Archive directory:
/hone/nrd00/£fids/hill

Sample directory:

‘JSYJJ!‘"‘“f"t OvYOoeDOODOUNY®D®C ~omwooo
ridrile: C13_e2pul 001 23;8:2;%8223?383222;

NHMNoOOODOOOGEIWNBDNSOGR®BDo@E O~ M O
Pulse Sequence: CARBOR (s2pull LS 30 B R BN B i DLl
Solvent: cdell Jisd | J

Data collected on: Jul 20 2013

\\

Temp. 25.0 C / 298.1 K
Sample #22, Operator: hill

Relax. delay 2.000 sec

Pulse 60.0 degrees 2o

Acq. time 1.180 sec : . ]
width 27777.8 Uz amte W

2250 repetitions RO S #

OBSERVE C13, 100.5466885 Miz LT o

DECOUPLE M1, 399.8692486 Nix
Power 44 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.0 Hzx

FT size 65536

Total time 1 hr, 59 mnin

138.487
134.634
34.576
55.450
~53.570
53.5M1

/

/

154,523
154.354

F
\\\

YTYW1TT'WTW'1"’]’IﬁVT'IIII1lV1ll1ll]l“ illll]llllIYY1TT T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm

Compound 15 — *C{*H} NMR spectrum



Sample Name:
JSWISS-Recryst
Data Collected on:

purcell-inova3oo
Archive directory:

Sample directory:
FidFilae: PHOSPHORUS

Pulse Sequence: PHOSPHORUS {s2pul)
Solvent: eodell
Cata collected on: Jul 19 2013

Temp. 25.0 C / 296.1 K
Cperator: hill

Relax. delay 1.000 xec
Pulse 60.0 degrees

Acy. time 0.893 sec

Width 36680.4 Hx

524 repetitions

OBSERVE P31, 121.4192923 muz
DECOUPLE M1, 299.9450942 Mz
Powar 43 das

continuously on

WALTZ~16 modulated

DATA PROCESSING

Lane broadening 1.0 Hz

F? size 65536

Total tima 25 min

-11.263

IRRR RN R R R RRY R R L R N R R R S R RN R RS L T T I 1 T T T T T T TTTITTTTTITTT T T

140 120 100 80 60 40 20 0 =20 -40 -60 -80 -100 -120 ppm

Compound 15 — *P{*H} NMR spectrum



JEW3I23-CrudeProduce

Sarple Nana
JEN323=CrudeRroduct

Data Collected on:
purcell-inova3o0

Archive directory:

Sample directeory:
¥aidFilae: PROTON

Fulse Sequence: PROTON (s2pul)
Selvent: cdelld
Data colleacted on: Jul 8 2013

Temp. 25.0C / 298.1 K
Operator: hill

Ralax. delay 1.000 sec
Pulse 45,0 degreaes

Aeg. time 1.707 sec

Width 4799.0 Hz

256 repetitions

OBSERVE  H1, 299.9435997 Mz
DATA PROCESS ING

T size 16384

Total time 11 man

~T7.842

7.819

7.781
S —17.590

10 9

S8 g g HEEEE R EEEE]
oo~ h,.x PR NEre @0
ol Mg 8meandaaadnn
| w9 | ] | |
Lt
| |
| (1
1 1
i
8 “
"
i |
| |
|
|| )
[
| (- IJ(
H //& ‘
| L.
AV g \—J—*-/
=5 1 ™r—TTr 1 L L L S T L T
8 7 6 5 4 3 2
. 208
30.35 3.94

Compound 17 — *H NMR spectrum

1536
1.840

—1.834

1.825

0.709
~——0.073




JENI23-Crudelroduct

Sample Nane:
J5W323-CrudeP roduct

Data Collected on:
purcell-inova3ido

Archive directory:

Sample directory:
FidFile: stdlh

Fulse Sequence: stdlh (s2pul)
Solvent: cdell
Data coubeted on: Jul & 2013

Temp. 25.0 C / 298.1 K
Cperator: hill

Relax. delay 0. 100 sec
Pulse 75.0 degrees

Acq. tame 0.273 xec

Width 60015.0 Hz

1120 repatitions

OBSERVE  Bll, 96.2339197 Miz
DECOUPLE H1, 299 5450942 MHz
Power 43 dB

continuously oen

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 32768
Total time 12 min

T

250 200 150 100

-39.777

50 0 -50 -100

Compound 17 — "'B{*H} NMR spectrum
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JEW223-Crudefroduct

Sample Name:
JSW323-CrudeProduct

Data Collaectad on:
purcell-incva300

Arxchive directory:

Sanple directory:
FidFile: CARBON

Fulze Sequence: CARDON (s2pul)

Soelvant: cdel3

Data collected on: Jul 8 2013
N\

Taenp. 25.0 C / 298.1 K
Operator: hill

Relax. delay 3.000 sec
Pulze 45.0 degrees

Acg. timae 0.869 szec

Width 18854 .6 Hz

14316 repetitions
OBSERVE C13, 75.42086€79 Mz
DECOUPLE H1, 299 9450942 iz
Power 43 48

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT =i1xe 32768
Total time 18 hr, 1B min

155.267

~133.49%4
—132.761

77.587
77.358
77 .160
—76€.733

132.5%63
132 425
131.724
131.571
v 129,999
129.847
—129.725

—68.097

¢

25.740

140 120 100 80

Compound 17 — *C{*H} NMR spectrum
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[ sansz3-cen

Sanple Nane:
JSW323~CrudeProduct

Data Collected on:
purcell~inova3l0od

Archive directory:

Sanple directory:
ridFile: PEOSPHORUS

Fulse Sequence: PHOSPHORUS (s2pul)
Solvent: cdcl3
Data collected on: Jul 8 2013

Temp. 25.0 € / 298.1 K
Operator: hill

Relax. delay 1.000 sec
Pulse 60.0 degrees

Aog. time 0.893 sec

Width 36680.4 Hz

600 repetitions

OBSERVE P31, 121.4192925 mnz
DECOUPLE H1, 299.5450942 MH:
Power 43 ds

continucusly on

WALTZ-16 modulated

DATA PROCKSSING

Line broadaning 1.0 Hz
FT size 65536

Total time 19 man

28 F9Spem

L

[~

- o.ORﬂ’m

e

1 | M

10 0 -10

Compound 17 — *P{*H} NMR spectrum
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Data Collected on:
purcedl-inevado?

Azrchive dizectozy:
Sanple directory:
FidFile: PROTON

Pulse Sequence: PROTON {s2pul)
Solvent: cdcll
Data collected on: May 14 2013

Tanp. 25.‘{ c /2981 x
Operator: hill

Relax. delay 1.000 =ec
Pulze 45 0 degrees
Acq. time 1.707 sec
Width 4799.0 Hz

128 repetiticns

o
OBSERVE B, 299 9433992 g &
DATA PROCKSSING N~
¥T maize 163B4 =
Total time 5 min 48 sec
.3
@ m N
‘ R5R
d - " .
: g - m
o -
P
T T T Y T -
8 7 6 5 4
0.79 0.33
0.80

Compound 18 — *H NMR spectrum

2.162
2.133

1.08L
1.852
1.E46
1.7
1.735
—1.412

44 00

—1.38%

1.366

1.326

1.313

1.241

1.20%

0.081



Ssnple directory:
FidFile: stdlh

Pulse Sequence: stdlh (s2pul)
Solvant: edecl3
Cata collected on: May 14 201

Tenp. 25.0 C / 298.1 K
Operator: hill

Relax. delay 0.100 sec
Pulse 75.0 degrees

Acg. time 0.273 sec

Width €001%5.0 Hz

1024 repetitions

OBSERVE B11, 96.2339197 Muz
DECOUPLE H1, 299 9450942 MHx
Power 43 4B

continuously on

WALTZI-16 modulated

DATA PROCESSING

Line breadening 3.0 Hz

¥T =mize 32768

Total time 10 nin

40 30

3

Compound 18 — "'B{*H} NMR spectrum

-45%.068

-

-80



Data Collected on:
purcell-inovaloo
Archive directorxry:

Sanple directory:
FidFile: CARBON

Pulse Saquence: CARBON (s2pul)

Solvent: cdcl3

Data collgeted on: Jun 20 2013
N\

Tenp. 25.0 C / 296.1 K
Operator: hill

Relax. delay 3.000 saec
Pulse 45.0 degrees

Acg. time 0.869 wec

Nadth 1B8854.€ Hz

2212 repaetitions
OBSERVE C13, 75.4208679% MHz
DECOUPLE H1, 299.9450942 MHz
Power 43 4B

continuously on

WALTZ~16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

PT size 32768

Total time 21 hr, 32 min

27.952
—25.465

—28.822

2 n
- =R
@ 5
TEe
- =
-
|
A L J skl
- e y s

220 200

180 160 !140 120 100 80 60 40

Compound 18 — *C{*H} NMR spectrum

20 0



Data Collected on.
purcell-inovaloo
Archive directory:

Sample directory:
ridFile: PHOSPHORUS

Pulse Sequence: PHOSPHORUS (s2pul)
$olvent: cdcl3
Data ooll‘ctod on: Jun 20 2013

\

Tenp. 25.0 C / 298.1 X
Oparator: hill

Relax. delay 1.000 =ec
Fulse 60.0 degress

Acg. time 0.893 sec

Width 36680.4 Hz

316 repetiticns

OBSERVE P31, 121.4192923 Muz
DECOUPLE H1, 2090.9450942 MH:z
Fower 43 dn

continuously on

WALTE-16 modulated

DATA PROCESSING

Lina broadening 1.0 Mz

FT saze 65536
Total tine 12 nin

~—3.645

T—2.9%

10 0 -10

Compound 18 — *'P{*H} NMR spectrum

-20

=30



I

= PROCNO
\/ \/ F2 - Acquisition Parameters
Date_ 20140203
Time 14.486
INSTRUM spect
PROBHD S mm PASBEO BB/
PULFROG zg30
™ 65536
SOLVENT cDC13
NS 20
\ Ds 2
SWe 8012,.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 114
Dw 62.400 usec
DE £.50 usec
TE 298.0 K
Dl 1.00000000 sec
DO 1
mxmsssss CHANNEL fl -
SFOL 400.1324710 MHz
NUCL 18
Pl 10.00 usec
PLWL 14.19999981 w
F2 - Processing parameters
SI 65536
SF 400.1300095 NHz
WDW EM
SsB Q
| ) LB 0.30 Hz
GB Q
PC 1.00
___,_J Pl A__,._/\_N) L# 1
T T T T i T T — T T T T T T —
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
o 8
S o
- L

Compound 19 — *H NMR spectrum



JSW358B/3
JSW358
1H{11B}

73
54
53
52
50
26
83
73
68
65

51

7.

:
\
/1
X

7.
7.
7.
7.
7.
7.

Avance 400
5 May 2017

T L T . T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5
f1 (ppm)

Compound 19 — "H{*'B} NMR spectrum

3.0



JSW358B/3
JSW358
1H{11B}
Avance 400
5 May 2017

1.83
—1.78
1.73
168
1.65

14.00—

~-1000

196 194 192 190 1.88 186 1.84 1.82 180 178 176 174 172 170 1.68 1.66 1.64 1.62 160 1.58 1.56 1.54 1.52 1.50 1.48 1.46 1.44

1 (ppm)

Compound 19 — *H{"'B} NMR spectrum (Expansion of BH, resonance)



-31.32
32.01
-32.61

| K e Aeﬁut:ition Par,

Date_ 20140210
Time 14.00
! INSTRUM spect
\I / PROBHD S mm PARBO BS/
. o I~ PULPROG Z9Pg
> S = ™ 65536
.- - ~ SOLVENT coecl3
T T 9 NS 128
Ds 0
\ | l | SWH 25510.203 Hz
FIDRES 0.389255 Hz
AD 1.2B45056 sec
RG 202
DwW 19.600 usec
DE 6.50 usec
TE 298.0 K
Dl 1.00000000 sec
D11 0.03000000 =mec
TDO 1
- CHANNEL ]l ssssss==
SF01 128.3776052 MH2
NuUC1 118
Pl 9.00 usec
PLW1 63.97299957 W
wunusz=== CHANNEL f2 ========
SF02 400.1318806 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 20.00 usec
T T T T T Y T T T PLW2 14.19999961 W
-28 -29 -30 -31 -32 -33 -34 -35 -36  ppm !I PLW12 0.17531000 w
PLW13 0.14200000 W
F2 - Processing parameters
S1 32768
SF 128.3775633 Muz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
ey T T T T T T e e T T R  AMsasaan - a T T
90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 ppm

Compound 19 — "'B{*H} NMR spectrum



EXPNO
PROCNO

1)
2
1

F2 - Acquisition Parameters

Date_ 20140203

Time 14.50
INSTRUM =pect
PROBHD S mm PABBO BB/
BULPROG 2g

D 65536
SOLVENT cpcl3

NS 128

DS 4

SWH 25510.203 Hz
FIDRES 0.389255 Hz
AQ 1.2845056 zec
RG 203

oW 19.600 usec
DE 6.50 usec
TE 293.0 K

D1 0.10000000 sec
TDO 1
wommessse CHANNEL fl mem=c=c==
SFO1 128.3776052 MHz
Nucl 11B

Pl 9,00 usec
PLW1 63.97299957 W

F2 - Processing parameters
S1

SF 128.3775665 MHz
WDW EM
S5B 0

LB 1.00 Bz
GB 0

PC 1.40

Compound 19 — B NMR spectrum

-45  -50

-
-55 -60 -65 ppm
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Compound 19 — *C{*H} NMR spectrum

PROCNO —y

F2 - Acquisition Parameters
Date_ 20140204

Time 22.03
INSTRUM spact
PROBHD S mm PABBO BB/
PULPROG zgpgi0

™ 65536
SOLVENT CDC13

NS 1024

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ ,1.363148B sec
RG 203

ow 20.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
DO 1
mmmmmeme CHANNEL fl ccccacaa
SFO1 100.6228293 MHz
NUCL 13¢C

Pl 10.00 usec
FLW1 €4.00000000 W
Suummwm= CHANNEL fz - -
SFoz 400.131€005 MHz
Nuce 14
CPDPRG([2 waltzlé
PCPD2 90.00 usec
PLWZ 14,19959981 W
PLW12 0.17531000 W
PLW13 0.14200000 W

F2 - Processing parameters
SI 32768

SF 100.6127506 MHz
wDw EM

SSB 0

LB 1.00 Bz
GB 0

PC 1.40



2/) EROCND 1

F2 -« Acquisition Parameters

Date_ 20140203

Time 14.53
INSTRUM spect
FPROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT CcDCl3
NS 32
DS q
SWH 64102.562 Hz
FIDRES 0.978127 Hz
AQ 0.5111808 sec
RG ‘ 203
oW 7.800 usec
DE 6.50 usec
TE 298.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
m==czmms CHANNEL £ =eememew-
SFO1 161.9674942 MHz
NUC1 31p
Fl 8.00 usec
PLW1 53.00000000 W
wemmmmee CHANNEL [2 =esccaee
SFo2 400.1316005 Muz
NUC2 1H
CFDPRG [2 waltzl6
PCPD2 90.00 usec
PLW2 14.1999%981 w
PLW12 0.17531000 W
PLW13 0.14200000 W
F2 - Processing parameters
SI 32768
SF 161.9754829 Mz
WoW EM
558 0
LB 1.00 Hz
GB 9
PC 1.40

T T T T T T T
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Compound 19 — *P{*H} NMR spectrum



JENIdd-Product
Data Collected on:

purcell-inovai0d
Archive directory:

Sanple directory:
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TSN é-Product
Data Collected on:

purcell-inova300
Archivae diractoxy:

Sample directory:
Fid¥ale: =tdlh

Pulse Sequence: stdlh (s2pul)
Selvent: cdell
Data coltct.d on: Aug 20 2013

Teap. 25.0C / 208.1 K
Operator: hill

Jelax. delay 0,100 sec

Fulse 75.0 degrees

Acg. time 0.273 sec

Wideh 60015.0 Mz

960 repetitions
OBSERVE B11, 96.2339197 Mz
DECOUDLE M1, 290 9450942 Moz
Power 43 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Lane broadening 5.0 Hz

F7T gize 32768

Total time 10 min

V—T-‘—“r“f_ T ‘T*r i ) T Y
250 200 150

—-39.587

50 0 -50 =100

Compound 20 — "'B{*H} NMR spectrum
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Data Collected on:
purcell-incva300
Archive directory:

Sample directory:

FidFile: PHOSPHCRUS

Pulse Sequence: PHOSPHORUS (s2pul)

Solvent: cdel3

Data collected on: Aug 20 2013

Temp. 25.0C f 298.1 X
Cperator: hill

Nelax. delay 1.000 mec
Fulse 0.0 degrees

Req. time 0.893 sec

Width 36680.4 Hz

412 repetitions

OBSERVE P31, 121.4192923 MHz
DECCUPLE H1, 299.9450942 MHz
Power 43 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Mz

FT size 65536

Total time 19 min
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Compound 20 — *'P{*H} NMR spectrum



