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1. Copies of "H NMR spectra of

compounds, 2a-2q
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Current Data Parameters

NAME KV-IV-685
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20160708
Time 15.52
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT CcDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228

DW 60.800 usec
DE 6.00 usec
TE 298.8 K
Dl 1.00000000 sec
TDO 1

Pl 11.42 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300050 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME KV-V-763
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20170105
Time 16.55
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
aQ 3.9846387 sec

Pl 11.42 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz

F2 - Processing parameters
32768

SF 400.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters

NAME MK-3-OME-NS

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date 20190122

Time 14.20

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 16

Ds 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 287

DW 60.800 usec

DE 6.00 usec

TE 295.7 K

D1 1.00000000 sec

TDO 1
CHANNEL f1

NUC1 1H

Pl 14.35 usec

PL1 -1.00 dB

SFO1 400.1324710 MHz

F2 - Processing parameters

ST 32768

SF 400.1300045 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

Current Data Parameters

NAME KV-IV-684
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20160708
Time 15.26
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 181
DW 60.800 usec
DE 6.00 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
1H
11.42 usec
-3.00 dB
400.1324710 MHz

F2 - Processing parameters
32768

SF 400.1300050 MHz
WDW EM

SSB )

LB 0.30 Hz
GB [

PC 1.00
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Current Data Parameters

NAME
EXPNO
PROCNO

KV-V-792
1
1

F2 - Acquisition Parameters

Date
Time
INSTRUM
PROBHD
PULPROG

20170213

13.45

spect

5 mm DUL 13C-1
zg30

65536

CDC13

16

2
8223.685 Hz
0.125483 Hz
3.9846387 sec
287
60.800 usec
6.00 usec
293.2 K
1.00000000 sec
1

PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Current Data Parameters
NAME KV-VI-991
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171109
Time 16.25
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 287
DW 60.800 usec
DE 6.00 usec
TE 295.6 K
D1 1.00000000 sec
TDO 1

11.42 usec
-3.00 aB
400.1324710 MHz

F2 - Processing parameters

32768
400.1300051 MHz
EM
0
0.30 Hz
0

1.00
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Current

Data Parameters

NAME Kv-v-806
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20170303
Time 16.32
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 322
DW 60.800 usec
DE 6.00 usec
TE 292.8 K
D1 1.00000000 sec
TDO 1
=== CHANNEL f1l =
1H
11.42 usec
-3.00 dB

400.1324710

MHz
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F2 - Processing parameters

400.1300051 MHz
EM

0
0.30 Hz
0

1.00

Current Data Parameters

NAME KV-VI-916
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20170819
Time 21.33
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
aAQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.00 usec
TE 294.2 K
D1 1.00000000 sec
TDO 1

=== CHANNEL f1
Pl 11.42 usec
PL1 -3.00 dB
SFOl1 400.1324710 MHz
F2 - Processing parameters
SI
SF 400.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB [
PC 1.00
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Current Data Parameters

Hz

sec

usec
usec

sec

NAME MK-3L-NS
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20190122
Time 14.32
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 287
DW 60.800
DE 6.00
TE 295.6
D1 1.00000000
TDO 1

CHANNEL f1 =

1H

14.35
-1.00
400.1324710

usec
dB
MHz

Processing parameters

32768
400.1300046 MHz
EM
0
0.30 Hz
0

1.00

Current Data Parameters
NAME

KvV-v-780

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date, 20170209
Time 15.08
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 287
DW 60.800 usec
DE 6.00 usec
TE 293.5 K
D1 1.00000000 sec
TDO 1
CHANNEL f.
11.42 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
sI 32768
SF 400.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME

KV-VI-982
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171030
Time 15.27
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228
DW 60.800 usec
DE 6.00 usec
TE 295.2 K
D1 1.00000000 sec
TDO 1

SI
SF
WDW
SSB
LB
GB
PC

-3.00
400.1324710

400.1300050
EM

0

0.30

0

1.00

Current Data Parameters

usec
dB
MHz

F2 - Processing parameters
32768

MHz

Hz

NAME KV-VI-973-a
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20171019
Time 15.53
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT cDC13
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3. 9846387 sec
RG
DW 60. BOO usec
DE 6.00 usec
TE 293.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =:
1H
11.42 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300051 MHz
WDW EM
SSB o
LB 0.30 Hz
GB )
PC 1.00
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Current Data Parameters

AN MmoO T TVWOo WV o it KV-vI-916
EXPNO 1
BRI IIN S PROCNO 1
CD !\ I\ l\ !\ I\ l\ ~ - N F2 - Acquisition Parameters
Date_ 20170819
Time 21.33
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3. 9846387 sec
RG
H3C DW 60. 800 usec
DE 6.00 usec
TE 294.2 K
D1 1.00000000 sec
/ TDO 1
NO,
2m P1 11.42 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300051 MHz
WDW EM
SSB [}
LB 0.30 Hz
GB )
PC 1.00
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
< N[O M
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F2 - Acquisition Parameters
Date 20170217
Time 10.56
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 181
DW 60.800 usec
DE 6.00 usec
TE 292.0 K
D1 1.00000000 sec
TDO 1
NO, P1 11.42 usec
PL1 -3.00 dB
2n SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

\ T T T T T T T
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HHOOMNMOOOoOTIr WWWWWLINLLWLLLLLLLN n EXPNO 1
oo~~~ — PROCNO 1
F2 - Acquisition Parameters
Date_ 20170206
Time 15.34
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228
DW 60.800 usec
DE 6.00 usec
TE 293.4 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l =
1H
11.42 usec
s -3.00 dB
2 NO, 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300051 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB o]
PC 1.00
. L
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 PpPm
N [ofo |~
o |O|o |0y |O
ojHMmo M
Current Data Parameters
HOMOONOOWNE N®MO - NAME KV-V-769
AN OMOWO OIS I~ WO o EXPNO 1
~Snwmmnwmnao oo oLwnLwniwnwn n PROCNO 1
Ll il il N e \n F2 - Acquisition Parameters
Date_ 20170210
Time 16.37
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228
DW 60.800 usec
DE 6.00 usec
TE 293.3 K
D1 1.00000000 sec
/ TDO 1
\ / CHANNEL f1 =:
1H
9] Noz 11.42 usec
2 -3.00 dB
P 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| A .
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 Ppm
o [~ |0 N
oo OO
OO —

S11



8.170
8.137
7.571
7.558
7.497
7.463
7.451
7.260
7.160
7.150
7.147
7.138

NN

1.590

=
\

7 |

S NO,

11 10 9

1.00

o -

1.03
2.00
1.00

Current Data Parameters

NAME KV-v-777
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170131
Time 11.24
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228

DW 60.800 usec
DE 6.00 usec
TE 293.9 K
D1 1.00000000 sec
TDO 1

F2 - Processing parameters

SI 32768

SF 400.1300050 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S12



2. Copies of ‘H, *C NMR spectra of

compounds, 3a-3s
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Current Data Parameters

Kv-v-727
1
1

F2 - Acquisition Parameters

Date_ 20161024
Time 10.50
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
\ DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144
DW 60.800 usec
DE 6.00 usec
TE 292.6 K
* D1 1.00000000 sec
TDO 1
NO,
N
H .
F2 - Processing parameters
3a Yy, SI 32768
SF 400.1300394 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm

0.81
1.02
5.12
1.19
1.01
1.03
1.00
1.00
1.03>=
1.01

O LVLOONMMO WL Current Data Parameters
MOVWOoOON~N®WMSOOLWLW n © O ~ NAME KV-V-727
... . O <= ©
NV~ ON OO A . EXPNO 2
MM NNNNNNN A A A o~ [~ O — PROCNO 1
i R I R B B B B R A R R S
F2 - Acquisition Parameters
Date_ 20161024
Time 13.03
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
\ SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 28.5
DW 20.800 usec
DE 6.00 usec
TE 293.1 K
D1 2.00000000 sec
% dil 0.03000000 sec
N02 DELTA 1.89999998 sec
TDO 1
| \ c £1
NUC1 13c
N Pl 9.15 usec
H PL1 0.00 dB
3a SFO1 100.6228298 MHz
J c £2
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
J ’ L BC 1.40
L " - \
b omerriiori
T T T T T T T T T
180 160 140 120 100 80 60 40 20  ppm
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PROTON CDC13 {D:\CRR} KOPAL 1
CNMOOOAMO A AMMINIEOON MWW N DO
HOWOLSEOMNMMONOONAODSOMSOOLTNNO®WLMNOW®OM
OFNANNAAAATAAOOOONNOWNI= 1IN LW OO W O O Current Data Parameters
[ e e e Ll N NC IR AR CNT T BT BTo B IR I T A A i v gibpdgo KV’VJSB’?
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170314
Time 16.05
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
( ) SOLVENT cpC13
O NS 16
DS 2
\ SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144
DW 60.800 usec
* DE 6.00 usec
TE 293.1 K
D1 1.00000000 sec
| \ TDO 1
CHANNEL f1 =
N 1H
H 11.42 usec
-3.00 dB
\ 3b ) 400.1324710 MHz
F2 - Processing parameters
SI 2768
SF 400.1300409 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 ppm
o [A [ [0y [n]o] oy ~ o —
©|o|o|—|o|n|o|oy o o o
Ol || ||| o o ~ ™
C13CPD CDC13 {D:\CRR} KOPAL 1
@ HO-OMME- OO Y OO0 Current Data Parameters
o MO MWINONWONOMO ™M © O 1 o NAME KV-V-788-A
. N~ o © © EXPNO 2
© OCAHAD>ONNO N T O . .
(o] MANNNNNNNAAA A A o [~ ~ o ['s} [Te} PROCNO 1
— oA A o A N 0 ™
F2 - Acquisition Parameters
Date_ 20170314
Time 16.35
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 512
DS 4
( ) SwH 24038.461 Hz
O FIDRES 0.366798 Hz
AQ 1.3631988 sec
\ RG 50.8
DW 20.800 usec
DE 6.00 usec
TE 293.8 K
% D1 2.00000000 sec
NO di1l 0.03000000 sec
2 DELTA 1.89999998 sec
\ TDO 1
| Cl £f1
N NUC1 13c
Pl 9.15 usec
H 3b PL1 0.00 dB
\_ ) SFOl 100.6228298 MHz
Cl £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
SI
SF 100.6127589 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
b " b Ll o "
T T T T T T T T
180 160 140 120 100 80 60 40 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1

Current Data Parameters

NAME KV-V-825
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170317
Time 8.57
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 65536
4 \ ) SOLVENT cpc13
O NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
%
NO,
I \ Pl 11.42 usec
PL1 -3.00 dB
N SFO1 400.1324710 MHz
H 3c F2 - Processin
- g parameters
\_ J ST 32768
SF 400.1300050 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
il OV U
T T T T T T T 1
10 9 5 4 3 2 1 ppm
) o
ofo|lo o
o] ™
C13CPD CDC13 {D:\CRR}
N N~ O A A NS0 A Current Data Parameters
O OO NOE=—HOOMHAWN WO ™ N NAME KV-vV-825
. . . . Lo © ™ © EXPNO 5
O 0OWVWOWVWNHAOOO < N . . BROCNO b
O OO NNNNNAAAAA OO o —
A A A A A A A A A A A A o <
F2 - Acquisition Parameters
Date_ 20170319
Time 11.00
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
( \ ) RG 50.8
O DW 20.800 usec
DE 6.00 usec
TE 290.5 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
%
NO,
| \ —— CHANNEL f2 =
CPDPRG2 waltzl6
N NUC2 1H
PCPD2 90.00 usec
H 3c PL12 14.90 dB
\ ) PL13 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127577 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
‘H ‘ pC 1.40
| | -
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1

Current Data Parameters

OOONAODNTONONHOOFTOOOAMOOWITOHANOTON IO NAME KV-V-862
OFANTOVINAHDNOEOOTIDANNOODILINITNSCWDITNNO O™~
A TONANNNNNNAAAOOOOOODO OO —A—ADDO OO O O ™~ ﬁggfm i
Lo e O i i i e el Sl ol S o o o S ol o S o o St J Ve IV« SV Ve T I To N To T MTO MO R IR Tt o)
F2 - Acquisition Parameters
Date_ 20170508
Time 11.21
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 65536
SOLVENT CDC13
4 ) NS 16
/ DS 2
SWH 8223.685 Hz
(0] FIDRES 0.125483 Hz
aAQ 3.9846387 sec
*
NO,
\ Pl 11.42 usec
I PL1 -3.00 dB
SFO1 400.1324710 MHz
II}II 3d F2 - Processing parameters
SI 32768
\. J SF 400.1300052 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
) M |
T T T T T T T T
10 9 8 7 6 5 4 3
o] [>~[©wn|~|m]w©]wo oo 0
o oo |o|o|o | olo|lo o
o |lolo|a|H|—H[o]|— | [ ™
C13CPD CDC13 {D:\CRR} KOPAL 1
o N NI OO Current Data Parameters
o NN O H®M WO ~ © O < ~ o~ NAME KV-V-862
© < — ® ™ o EXPNO 3
o O+ W0WN OO < . .
[T} MO NNNNN A A A A o~ ™~ o 1) o PROCNO 1
— oA A o o A I 0 <
F2 - Acquisition Parameters
Date 20170508
Time 13.43
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
' ™\ NS 1024
/ DS 4
SWH 24038.461 Hz
O FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 50.8
DW 20.800 usec
DE 6.00 usec
TE 293.3 K
D1 2.00000000 sec
dil 0.03000000 sec
*k DELTA 1.89999998 sec
NOQ TDO 1
A\ £1
| NUC1 13c
N Pl 9.15 usec
PL1 0.00 dB
H 3d SFO1 100.6228298 MHz
\_ J
f2
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127576 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
o "
Y b i) )
T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1

Current Data Parameters

HOOILM AN A0OO T ANNNOONVOSOWMS0ONYWWOITNNMSOO LN NAME KV-v-801
NSTANTNOONSFSTONAONDOLFNNAAODNTODONM® O OOOTM
NLOFFTNNNNONNNNAAAAAAAAAO O OO~ OO g:gggo i
e e el e el ol o ol ol e ol ol e e o S R O e L  Te 7o T NToRTo R I B B
F2 - Acquisition Parameters
Date_ 20170221
Time 16.02
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
(" ) DS 2
Br SWH 8223.685 Hz
FIDRES 0.125483 Hz
aAQ 3.9846387 sec
*
NO,
N Pl 11.42 usec
H 3e PL1 -3.00 dB
\_ "/ SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I i J
T T T T T T T T T T T T T 1
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
[ [ (o]0 o o~
o|olo|o|of— o —
Ol ||| ] — o~
C13CPD CDC13 {D:\CRR} KOPAL 1
QOO MAOONI™~ NN Current Data Parameters
NOONO MO0 A AN O © o~ NAME KV-V-801
o<~ ~ EXPNO 2
VOMAWOTNNO M .
MMM NNNNNNNAAA ~ o~~~ o o PROCNO 1
o A A o A o~~~ <
F2 - Acquisition Parameters
Date 20170222
Time 13.28
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
4 N\ SWH 24038.461 Hz
FIDRES 0.366798 Hz
Br AQ 1.3631988 sec
RG 50.8
DW 20.800 usec
DE 6.00 usec
TE 293.9 K
% D1 2.00000000 sec
NO dil 0.03000000 sec
2 DELTA 1.89999998 sec
\ TDO 1
I C £f1
NUC1 13c
Pl 9.15 usec
H 3e PL1 0.00 dB
. J sFo1 100.6228298 MHz
C f2
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127588 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
H ‘ PC 1.40
ke . >
et e i ! ;
T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1

ONOIL=O0ONMMOWWANMONO AT NHANTON
O TNOOETACTDITNAONTNO 00O T O
OMMMMOMMOANNNAAAAAATO0OO0ODODONNODOONOHN
B e e

Br

Current Data Parameters

NAME
OEXPNO
SPROCNO

KV-VI-998
1

1

©F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

20171124
16.02
spect

5 mm DUL 13C-1
zg30

65536
CDC13

16

2

8223.685
0.125483
3.9846387
128

60.800
6.00

294.7
1.00000000
1

Hz

sec

usec
usec

sec

== CHANNEL fl =
* N02 18
Pl 11.42 usec
\ PL1 -3.00 dB
| SFO1 400.1324710 MHz
N F2 - Processing parameters
SI 32768
H 3f SF 400.1300453 Mz
J WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T
9 7 6 5 4 3 1 ppm
SRR EREEN @[o]or
oo [o|o|o]—|=|o|e EYSIE
Oflo|HA|lH A H[N|[H ][O o o
C13CPD CDC13 {D:\CRR} KOPAL 1
NSO AN~ O0O0O=ONM AN Current Data Parameters
SN O O~ N O 0 0o ™ NAME KV-VI-998
NS O ~ EXPNO 5
HOOO0OOWWMN HO WM .
TONOONNNNNN A A o~ o~ © — PROCNO 1
e i B I R B B B R R B R o <
F2 - Acquisition Parameters
Date_ 20171124
Time 16.08
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cDC13
NS 389
DS 4
SWH 24038.461 Hz
N\ FIDRES 0.366798 Hz
Br AQ 1.3631988 sec
RG 57
DW 20.800 usec
DE 6.00 usec
TE 295.5 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
%
NO,
N == CHANNEL f2 ==
H 3f CPDPRG2 waltzl6
) NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127596 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.40
. ‘ | N
y y ¥ u 4 " "
T T T T T T T T T
200 180 160 140 120 100 80 60 40 ppm

S19



PROTON CDC13 {D:\CRR} KOPAL 1

Current Data Parameters
VOO ENFTOANNAFOOSONS DWW ANO O TN N NAME KV-V-821
MM —AOVOOOVOUNANAOONOOVONNMIDMOWOL MM O M N
AN NN NNNNNNAAOOOO HHHOO OO O © o gggggo i
el e e O ol ol o e el S S o S S T e To N To W ToNTo NTO RS S B o
F2 - Acquisition Parameters
Date 20170313
Time 12.15
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
4 N\ DS 2
B SWH 8223.685 Hz
T FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228
DW 60.800 usec
DE 6.00 usec
TE 292.4 K
D1 1.00000000 sec
TDO 1
%k
NO,
\ Pl 11.42 usec
I PL1 -3.00 dB
SFO1 400.1324710 MHz
N 3g F2 - Processing parameters
\ H ) ST 32768
SF 400.1300052 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T
9 8 7 6 5 4 2 ppm
< ™ (o [ ﬁ'ﬁ w|o|w
© ©|o|—H|o|oy a|o|o
o —N[m]—H]|o o[
C13CPD CDC13 {D:\CRR} KOPAL 1
CANOWMONHOOWM O Current Data Parameters
MO A~ OO WA OO — 0 O < NAME KV-V-821
M <~ © —
DONNNMAO DM . EXPNO 2
MM MONNNNNN A A A o~ ™~ © — PROCNO 1
o A o A I N <
F2 - Acquisition Parameters
Date_ 20170313
Time 13.20
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
Ns 512
DS 4
SWH 24038.461 Hz
( ) FIDRES 0.366798 Hz
Br aAQ 1.3631988 sec
RG 32
DW 20.800 usec
DE 6.00 usec
TE 293.2 K
Dl 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
* NO
2
E 3g CHANNEL f£2
\_ J waltzl6
1H
90.00 usec
14.90 dB
14.90 dB
-3.00 dB
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127573 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
J PC 1.40
J uJ \J g
Lad g "
T T T T T T T
180 160 140 120 100 80 40 20 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1
MMMMOONOTONOMHOMOAHINHONMOWV®
MM ANETONANNAONOONNOVOTTHO®O
HYIIOMONNNNNNAAAAA A A A+ OO
N O O e i al T T o o S N S S N S S N N L

7.066
5.772
5.752
5.732
5.044
5.023
5.012
4.996
4.990
4.978
4.964
4.946

r ~
Cl
*
|\
N 3n
Y H y,

Current Data Parameters

NAME KV-VI-925
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170828
Time 12.44
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203

DW 60.800 usec
DE 6.00 usec
TE 294.2 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1

11

11.42

-3.00
400.1324710

F2 - Processing parameters
SI 32768
SF 400.1300050 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J\_/J PC 1.00
]
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
Nj ﬁﬁﬁm 5 rb
o| |[olo|njo o o
ol |aH|<le - -
C13CPD CDC13 {D:\CRR} KOPAL 1
P - S It g i s N O @ © Current Data Parameters
® = o b=y NAME KV-V1-925
OMNMOMNO™ONNO M . EXPNO 2
NOONNNNNNN A A ~r~ o © PROCNO 1
o M B B B e B e B B B B B B [l el e ol o
F2 - Acquisition Parameters
Date 20170830
Time 12.26
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 29pg30
™D 65536
SOLVENT CDC13
NS 512
N\ DS 4
Cl SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3631988 sec
RG 57
bW 20.800 usec
DE 6.00 usec
” TE 293.2 K
D1 2.00000000 sec
N02 di1 0.03000000 sec
DELTA 1.89999998 sec
\ TDO 1
I ”””” CHANNEL f1l ========
N NUC1 3c
Pl 9.15 usec
H 3h PL1 0.00 dB
\_ sFol 100.6228298 MHz
CHANNEL f2
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
s 32768
SF 100.6127578 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T ]
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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PROTON CDC13

{D:\CRR} KOPAL 1

HOEAONOEAHMOMNOANTOOWHTMNMONOOTOTNONDWOWMMHMSWOLIN WO
VUIMMOENNRLVNNINNATATNANATONONIIONVOOVINMIMANO
AL LIONOONONOANNANANNANANANNAAAAOOOOONHHOOOOOOO O
L O O ol T i ol ol S S S S S S S S N S S S S STy T T T BT BT BT R ]
Current Data Parameters
NAME KV-V-868
EXPNO 5
4 1 N\ PROCNO 1
C F2 - Acquisition Parameters
Date_ 20170713
Time 11.32
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
% DS 2
N02 SWH 8223.685 Hz
FIDRES 0.125483 Hz
\ AQ 3.9846387 sec
| RG 228
DW 60.800 usec
N DE 6.00 usec
. TE 294.6 K
H 3i b1 1.00000000 sec
\_ J TDO 1
== CHANNEL fl ==
1H
11.42 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300012 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| |
T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 Ppm
mﬁﬁ N ®(olo
~jojo|0V (N Oy o oo
OH[H[O|M[O|H O O ||
C13CPD CDC13 {D:\CRR} KOPAL 1
DO AN HNMNWWOWN Current Data Parameters
TFTOONMO OO OWNWOWWOW DO o2} NAME KV-V-868
. L NS © N EXPNO 6
—HO T OWOOOWMAODOM A =+ + + .
TOMNONNNNNNN A A O~ [~ O — PROCNO 1
oA A A o A o <
F2 - Acquisition Parameters
Date_ 20170717
Time 13.27
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
( \ SOLVENT CDC13
Cl NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 57
DW 20.800 usec
DE 6.00 usec
TE 294.8 K
D1 2.00000000 sec
% dll 0.03000000 sec
DELTA 1.89999998 sec
NO2 DO 1
| \ = CHANNEL f1 =
13C
9.15 usec
N _. 0.00 dB
H 3i 100.6228298 MHz
\- J = CHANNEL f2 =
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127566 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
N
T T T T T T T T T I
200 180 160 140 120 100 80 60 40 20 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1

Current Data Parameters

LA NFONNONADNHM AL MO ONMS LTS WO — NAME KV-V-798
CNOOCN—AOOSNEOTMN AANNODVONNO®DOANOIIN AN ©
OCMNMANNANNNAHAAAAAAAOOONANNO O OO OO O W W ™~ — gégggo }
o e O L e el e e e ol e e e o e e  CRCRCRRToRTORTo R SR I I I —

F2 - Acquisition Parameters
Date_ 20170221
Time 15.51
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
( N\ TD 65536
SOLVENT CDC13
Cl NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
* NO
2
| Pl 11.42 usec
N PLL -3.00
H 3j SFO1 400.1324710 MHz
k J F2 - Processing parameters
SI 32768
SF 400.1300389 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A i
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 ppm
~ 0 [0V |m]o olo|o
™~ ol-H|lolo|o a|o|o
o s [ [ Of |
C13CPD CDC13 {D:\CRR} KOPAL 1
OMWOWOWOWN O TN Current Data Parameters
VOV ANNOOWONODO WY ~N o~ © o NAME KV-V-798
< < O o EXPNO 2
COMOANOM O .
MMM NNNNNN A A A o~ ™~ © — PROCNO 1
oA A o A A s <
F2 - Acquisition Parameters
Date 20170223
Time 14.51
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
4 N\ NS 512
DS 4
Cl SWH 24038.461 Hz
FIDRES 0.366798 Hz
aAQ 1.3631988 sec
RG 57
DW 20.800 usec
DE 6.00 usec
TE 293.1 K
D1 2.00000000 sec
di1 0.03000000 sec
* NO DELTA 1.89999998 sec
2 TDO 1
I \ CHANNEL f1
N :
H 3j 100.6228298
\- J CHANNEL £2
waltzl6
1H
90.00 usec
14.90 dB
14.90 dB
-3.00 dB
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127556 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
J ‘ PC 1.40
J j ] \ o )
T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1

Current Data Parameters

NAME KV-VI-992-A
CONONDT AOVOIANNOODNOPOEMANAWMNTOFIITN A ATOM TN A O EXPNO 3
NMANOOENANAOONNDONMNNAONAANANE =M AN O OOEOOONMMN D0 PROCNO 1
AT IONOOOONNNNNNNNNAAFAODOOOOOOONNANH—HO OO O OO ®©
Ll e e i e el o e e e e e O O L e e ol i o R CRTo R RIS AT TSN RO REE Y

F2 - Acquisition Parameters

Date_ 20171116
Time 17.05
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
" ™ DS 2
- SWH 8223.685 Hz
l" FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144
DW 60.800 usec
DE 6.00 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
N0, == CHANNEL £1 ==
F NUC1 1H
Pl 11.42 usec
I \ PL1 -3.00 dB
SFO1 400.1324710 MHz
M F2 - Processing parameters
H 3k o 001300050
SF 400.1 50 MHz
k . WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. i W
T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 ppm

HO,98§

1.03
2.00
1.01
0.99
2.82
0.98
1.00
1.00

— 0 A>T ATOOOOW0 OS>~ Current Data Parameters
< o COoOONITONIN AWML N O m © NAME KV-VI-992-A
. O <~ © o EXPNO 5
0 o OO ON—HO®WOL T .
WO OOMONNNNNN A A A A o~ o~ o PROCNO 1
— L B B B B e B B IR B B IR o~~~ <
F2 - Acquisition Parameters
Date_ 20171116
Time 12.31
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
" ™ NS 409
- DS 4
|" SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 64
DW 20.800 usec
DE 6.00 usec
TE 295.9 K
D1 2.00000000 sec
* dil 0.03000000 sec
) DELTA 1.89999998 sec
NO: TDO 1
M
H 3k
"h - == CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127592 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
} PC 1.40
- . " ‘ | f s ’ I " " Ll "
YR A L) YRR oy Y Wony ¥ a Y
T T T T T T T T T
180 160 140 120 100 80 60 40 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1

Current Data Parameters
NAME

KV-VI-996

TALADNOEITNACTOANNNO-LNNOSTONMANCONOTTNCDTOMNNDSNDNNNWOO S~ T NEXPNO 1
D HOOMMNMNANAHTOOANNOVONNNDD--OITNNNOOFTNNNOD==NO DM O 0N OprocyNg 1
NNANNAAAAAAAATOOOTITOONOONOANNNNNNNNAAOOOOOOOMMAN— OO O
©E®OOMDDDOOS =SS S S SO0 00000 NE) - Acquisition Parameters
Date 20171122
Time 17.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
4 N\ SOLVENT cpcl3
NO2 NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144
bW 60.800 usec
DE 6.00 usec
TE 295.0 K
D1 1.00000000 sec
% TDO 1
NO,
== CHANNEL f1l ==
\ 11
I 11.42 usec
-3.00 dB
N 400.1324710 MHz
H 31 F2 - Processin arameters
\. J ST o
SF 400.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
" |
T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
S [l [0 |0 ofo|a
@ || [ || [or | o oo|o
olololololHlol— ol
C13CPD CDC13 {D:\CRR} KOPAL 1
NNNMOOONON WO Current Data Parameters
- ONOS NS S~ 0 O < — NAME KV-VI-996
< — ~ EXPNO by
O —HOITOOWMNNNHOWM . PROCNO 1
SO MMONNNNNN A A A ~ ~ 0 —
R e R R R R I R R I I B o~~~ <
F2 - Acquisition Parameters
Date 20171122
Time 19.11
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
(" NO \ NS 2000
2 DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 57
DW 20.800 usec
DE 6.00 usec
TE 293.8 K
D1 2.00000000 sec
* NO dil 0.03000000 sec
DELTA 1.89999998 sec
2 TDO 1
N
H 3l
g J
== CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127584 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
\ | sl
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1

HY YN OOONNENNONONNNNDNMMMOODANHHO ]
ORNINMOVUINOONVNINOONNNVOOONOVUIEVININMANO ]
OYTMMNANNNNNHHAAAHOO0O000O0OHHHOOOOO OGO ™
N S N O T T N N S o S S S N e L R R R R R R R ] o~
Current Data Parameters
NAME KV-VI-923
EXPNO 1
PROCNO 1
4 N\ F2 - Acquisition Parameters
Date_ 20170828
Time 12.52
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 65536
SOLVENT cDCl3
NS 16
DS 2
¥ SWH 8223.685 Hz
FIDRES 0.125483 Hz
N02 AQ 3.9846387 sec
RG 144
\ DW 60.800 usec
| DE 6.00 usec
TE 294.0 K
N D1 1.00000000 sec
H 3m TDO 1
\ J = CHANNEL f1 =
1H
11.42 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300050 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 Ppm
o| [m[w G\JTCM ~ o o
o |lolojoo|o(o o|o o
ol |HlHmN|H o il ™
C13CPD CDC13 {D:\CRR} KOPAL 1
P ARSI I A 6 ® O - = Current Data Parameters
~ <~ © 152} — NAME KV-VI-923
SOV~ ONHOO I A . . EXPNO 2
MO®MONNNNNN A A A o~ ™~ 0 — — PROCNO 1
B B B B B e M B B B B o~~~ < ™~
F2 - Acquisition Parameters
Date 20170830
Time 16.06
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 5536
4 N\ SOLVENT cDpCl3
NS 423
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 64
DW 20.800 usec
DE 6.00 usec
0 TE 293.9 K
D1 2.00000000 sec
NOZ d11 0.03000000 sec
DELTA 1.89999998 sec
I \\ TDO 1
CHANNEL f1 =
N 13C
H 3m 9.15 usec
\_ ) 0.00 dB

100.6228298 MHz

CPDPRG2 waltzl6é
Nuc2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127593 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

, )

T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S26



PROTON CDC13 {D:\CRR} KOPAL 1

DTOLTD AT ODNANOANNTFONODWANOMOOMOWOXWOWMSOMN™O LW WO ©
-0 1NN ONPVODOVOWOUIINANNOIMDADOONNODNDWOOWIIANNOD®DWM — — O
NN HNDOOEEODWODWODOVODDLIIONNONNNNNAATCOOOCOOCO OO o
© 4 4 4 e+« 4 4 4 4 4 e e 4 4 4 4 4 s s 4 4 4 4 4 4 s 4 4 4 4 4 + « s+ + & & « o« o+ Current Data Parameters
[ e e e L e e e e T  atl al el o el e e D  al E CRC RN RToNToRTo R N Vi) KV-V-861
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170508
Time 11.31
INSTRUM spect
r \ PROBHD 5 mm DUL 13C-1
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228
0 bW 60.800 usec
NO DE 6.00 usec
2 TE 291.8 K
D1 1.00000000 sec
I \ TDO 1
N
H 3n Pl 11.42 usec
\ ) PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST
SF 400.1300050 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L l Mk_)\
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
W [olnfo|~]oN]N] (o o~
oo |H|o|—H|H|H|H|o| |o o
oo ||| ||| [ o~
C13CPD CDC13 {D:\CRR} KOPAL 1
MO HO A >0 OO0 N>~ ©O Current Data Parameters
CEMONMTONOLWNS 0O 0SS OO ™ NAME KV-V-861
P o I I ) — EXPNO 2
O L ANV OO TNNNOW® A+ o+ o e .
MOMOMONNNNNNNNNNNA A0~ © ~ PROCNO 1
Ll R B B B B B B B B B B B B I B T I el ™
F2 - Acquisition Parameters
Date_ 20170508
Time 12.17
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
TD 65536
SOLVENT CcDC13
NS 795
( \ DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 57
DW 20.800 usec
DE 6.00 usec
TE 292.9 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
* TDO 1
NO
2 = CHANNEL f1l =
\ 13c
I 9.15 usec
0.00 4B
N 100.6228298 MHz
H 3n = CHANNEL £2 =
k J CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127557 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
HI I ‘ PC 1.40
T i ekt -~ " " o o~
g y o N " " Ay " y
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1
ONMOONDNDNE=MONOWWOWODWOWNHAD VS ANNMONML I F M
NHODNNON O OFFANNOTOAANDOOLLTOSWOSWTN®DOW0NM
HO OISO NONNNAAOOOOMM™M A OO OO Current Data Parameters
L O e e o e S N S S e e S e N N L T RTa R Ts NTo MTo T NTo WTo WTO TR g;go KV‘V‘79§
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170603
Time 15.53
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2zg30
( ) ™ 65936
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
aAQ 3.9846387 sec
RG 144
DW 60.800 usec
DE 6.00 usec
TE 294.7 K
D1 1.00000000 sec
* TDO 1
NO,
| \ Pl 11.42 usec
PL1 -3.00 dB
N SFO1 400.1324710 MHz
H 30 F2 - Processing parameters
SI
\_ J SF 400.1300049 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T
11 10 9 8 7 6 5 4 3 ppm
™ r&o O (< | o[~|o
o|lov|oo|a|o oo |o
ol st ||| ool
C13CPD CDC13 {D:\CRR} KOPAL 1
-0 MM A0S~ OLWmne o) Current Data Parameters
~ONOWANODNFANNSDDODNHO O < O I~ © o NAME KV-V-795
©OWMANW®OMNWWOWWOINHO S o R = EXPNO 4
MOMOMOONNNNNNNNNNN A A A o~ ™~ O — PROCNO 1
oA A A A A o N <
F2 - Acquisition Parameters
Date 20170603
Time 17.29
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
f \ NS 596
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aAQ 1.3631988 sec
RG 64
DW 20.800 usec
DE 6.00 usec
TE 296.7 K
Dl 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
* NO
2
E 0 CHANNEL £2
waltzl6
\_ Y, 18
90.00 usec
14.90 dB
14.90 dB
-3.00 dB
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127557 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
’ ‘ ‘ PC 1.40
" | m
T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1

Current Data Parameters

NI OOV OVANONI N A MM 0000 OOAMON ©  NaME KV-V-855
DO OVOTNOMTINAAAOTS OO MOODNOMNNO ~
HOOLOONOANNNNAAAANNNNAANNNO OO O o gégggo }
S O e i o ol ol ol el e N R RN To T BT W T To RTo BTo RIS I o
F2 - Acquisition Parameters
Date_ 20170424
Time 17.14
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
( \ SOLVENT CDC13
/ NS 16
I DS 2
SWH 8223.685 Hz
O FIDRES 0.125483 Hz
AQ 3.9846387 sec
*
NO,
\_ p J Pl 11.42 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300050 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I Jk ST
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
) [ [or|o [0y ~[o
© oo o o [co oo
o ol |of~ olo ol-lo

C13CPD CDC13 {D:\CRR} KOPAL 1

I DTN O TOOON Current Data Parameters
™ ™M <0 WS NSO WOW0n O w0 < NAME KV-V-855
. S < —® © EXPNO 2
N NWOIONNO O~ e e .
0 TONNNNAAAAO o~ ~ o 0 PROCNO 1
— o A A o o~~~ ™
F2 - Acquisition Parameters
Date_ 20170427
Time 13.27
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
4 ) DS 4
SWH 24038.461 Hz
7 FIDRES 0.366798 Hz
/ aAQ 1.3631988 sec
O RG 57
DW 20.800 usec
DE 6.00 usec
* TE 294.9 K
NO, b1 2.00000000 sec
di1 0.03000000 sec
\ DELTA 1.89999998 sec
| TDO 1
N CHANNEL £1
H 3
\ P J/ .
100.6228298
CHANNEL £2
waltzl6
1H
90.00 usec
14.90 dB
14.90 dB
-3.00 dB
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127573 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
’ J PC 1.40
T T T T T T T T T I
180 160 140 120 100 80 60 40 20 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1
Current Data Parameters
HAMONOMN AMOSNTUNDANANOVNO=NOOMNTNMO O O ® ~ NAME KV-V-856
CNHOTOVOLLINATODNONANHAODND L MO LDOWOL NN OO ~
HOOLOOANNNNNAAAAAADTDNNDNNNILIIITOOO OO AN D o Exggoo }
e e e e e e e e e e e e e e e e e e e e e e e e e e e e T e e e B PROCN(
e O i i el e ol ol S o ol e Ve J Ve BN B RN N TN T T NToRTo o NTORTO RN R o
F2 - Acquisition Parameters
Date_ 20170424
Time 17.19
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
(" \ SOLVENT CDC13
74 NS 16
DS 2
SWH 8223.685 Hz
S FIDRES 0.125483 Hz
AQ 3.9846387 sec
*
NO,
H 3 Pl 11.42 usec
\_ q J PL1 -3.00
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300050 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
10 9 8 7 6 5 4 3 0 ppm
M| [0 [o|~]|wv)o [=3Ts}
o||lololo|-H|olo o |
Of || ||| | | |
C13CPD CDC13 {D:\CRR} KOPAL 1
LNOAMOAO T OO O IO Current Data Parameters
ONOWMO®©ON O O ™M O 1) NAME KV-V-856
— <~ o
MOSOOONNO WS . EXPNO 2
TONNNNNNN A A A o~ ™~ © ~ PROCNO 1
o A A A ©~ ™
F2 - Acquisition Parameters
Date_ 20170503
Time 21.18
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
4 ) SOLVENT cpels
NS 512
/4 DS 4
/ SWH 24038.461 Hz
FIDRES 0.366798 Hz
S 20 1.3631988 sec
RG 64
sk DW 20.800 usec
N02 DE 6.00 usec
TE 293.9 K
\ D1 2.00000000 sec
| 11 0103000000 sec
DELTA 1.89999998 sec
N TDO 1
H 3 CHANNEL f1
\ 49
100. 6228298
CHANNEL £2
waltzl6
1H
90.00 usec
14.90 dB
14.90 dB
-3.00 dB
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127590 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
NS e .
T T T T T T T
180 160 140 120 100 80 60 40 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1

Current Data Parameters

AHMANDLAIANDANDNOONDNAODWANANDNMONH M TONNAM NAME KV-V-836
FOUNOOANAHTODNOE-WVOONMNMMNNONOOWTLOTNDCLTNOO A
OCMMMOMMMOMNMANNNNNNNNNNONDVDOD—H—A—AODO DO O OO I~ gégggo }
Lol e e e e e ol S ol ol S ol o S S A R C R C R RToNTo BT RTORTo NTORTOR I SE U i e)

F2 - Acquisition Parameters
Date_ 20170324
Time 10.29
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
4 ) ™D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
%
O N02
N
H 3r Pl 11.42 usec
PL1 -3.00
\_ SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Jﬂ“ﬂ L SR T T
T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 ppm
(5} o[ [—]© M|y o
o © (oo | O | o
o ||| ] ™
C13CPD CDC13 {D:\CRR} KOPAL 1
o CHOOHNO O O WM o Current Data Parameters
™ NM~OWMS O N®N o — 0 O < ~ 0 NAME KV-V-836
. . O < = © o © EXPNO 3
< N HOS~ONT NN o . .
wn MO NNNNN A A o o~ -~ 0 n — PROCNO 1
— oA A A A — R [T} <
F2 - Acquisition Parameters
Date 20170328
Time 18.44
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
( ) NS 401
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aAQ 1.3631988 sec
RG 64
DW 20.800 usec
DE 6.00 usec
* TE 204.3 K
O N02 D1 2.00000000 sec
P di1 0.03000000 sec
\ DELTA 1.89999998 sec
I D0 1
N CHANNEL f1
H 3y :
\_ Yy, 100.6228298
CHANNEL £2
waltzl6
1H
90.00 usec
14.90 dB
14.90 dB
-3.00 dB
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127568 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
L1l 2
Ll d h
T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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PROTON CDC13 {D:\CRR} KOPAL 1
Current Data Parameters
TONOANOTMAOLDOMAONNDDNDM O~ 0000000 NAME KV-V-857
OO WVOMITMNNOANAAODNOLTONOWYOWLMO®OWIOM
AT OANNNNNNNNNNNNNNAAAODNO OO OO @D O © gégggo }
e e el e e o e e o e e e R e e = To MTo TR S A B
F2 - Acquisition Parameters
Date_ 20170428
Time 9.56
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
(" ) TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
* RG 161
B NO2 DW 60.800 usec
T DE 6.00 usec
! N
H
\_ 38 Yy, Pl 11.42 usec
PL1 -3.00
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300281 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I bl
T T T T T T
9 8 7 6 5 4 ppm
o o [m]oy © (o]
o ofwn|o|o o|o|lo
— —[o|—|o O ||
C13CPD CDC13 {D:\CRR} KOPAL 1
=~~~ N O Current Data Parameters
© N~ OV~ LW MmO N O — NAME KV-V-857
OSSO N AT O o= = EXPNO 2
MO NNNNNNN A A A o~ ~ © — PROCNO 1
oA A o I <
F2 - Acquisition Parameters
Date 20170428
Time 10.13
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
' SOLVENT CDC13
NS 276
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aAQ 1.3631988 sec
RG 57
DW 20.800 usec
* DE 6.00 usec
NO TE 294.1 K
Br 2 D1 2.00000000 sec
\ di1 0.03000000 sec
| DELTA 1.89999998 sec
TDO 1
E CHANNEL f1
- 3
100.6228298
CHANNEL £2
waltzl6
1H
90.00 usec
14.90 dB
14.90 dB
-3.00 dB
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127580 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
‘ ‘ ‘ rC 1.40
T T T T T T T T
180 160 140 120 100 80 60 40 ppm
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3. HPLC chromatogram of compounds,
3a-3s
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HPLC chromatogram of 3a

Data Graph
N - f \
%37  Name O
Retention Time
1 Area NO,
o8
0.2{ N
. H3a Y,
] [o6) Lo
0.11 & o
< [a2)
N~ o
[92] <
0 Ko}
7 — —
N o
< Lo
N '\ q.
0.0 4 .
1 [3\] N
N 5 26 21 28 29 30 1
Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 23.742 15374338 304685 49.81 MM
2 27.450 15493525 265447 50.19 MM
Totals
30867863 570132 100.00
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Data Graph ( )

*NO,
| \
Name N
Retention Time H
159 Area \. 3a J
[{e]
1.0 4 B
o
()]
[o0]
—
—
o >
] B o
05 | g N
N &
o
—
/\ 3
0.0 0
\ \ N
Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 24.650 11890076 227370 9.89 MM
2 28.092 108322092 1709995 90.11 MM
Totals
120212168 1937365 100.00
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HPLC chromatogram of 3b ( o h
\
Data Graph NO,
‘2
| \
_ \\/\N
N H3b
1'25; Name
| Retention Time
Area
1.00;
0.75;
0.50; o ©
4 H Ln
< [*2}
— [ce]
i Lo <
0.25 1 K ®
] ™ ™
™ ™
(s ™
] < 0
0.00 1 2 ‘ ﬁ
101‘112 1‘3 1‘4 1‘51‘61‘71‘81‘920
Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 13.433 37751419 1296054 49.94 MM
2 16.533 37848956 1032740 50.06 MM
Totals
75600375 2328794 100.00
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Data Graph

4 )
_— 0]
L™
15 Name
Retention Time {\ T
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N
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Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 13.408 45463432 1575641 90.69 MM
2 16.508 4664968 132522 9.31 MM
Totals
50128400 1708163 100.00
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HPLC chromatogram of 3¢

Data Graph
] e ~N
I : Y
1251  Name
| Retention Time O
| Area
1.00 4
| NO,
0.75 | | N\
| < . ¢ J
0.50 < o
1 — (e
(o] N
0 N~
] ) ©
0.25 1 N 1\
| N~ N
O o
| Ln
0.00 >
] o™
Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 23.567 72388144 1302427 49.49 MM
2 31.792 73872901 989913 50.51 MM
Totals
146261045 2292340 100.00
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Data Graph

154

N
—_— \O
Name
Retention Time O
Area
1.0 - N02
—
: I
S N
& H 3¢ )
05 x 9
0 g
& g
—
0.0 A
\ )
20 2‘2 ‘2‘4‘ 2‘6 2‘8 I;O ‘3‘2 ‘3‘4
Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 23.558 8740081 166035 7.71 MM
2 31.775 104608528 1353930 92.29 MM
Totals
113348609 1519965 100.00
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HPLC chromatogram of 3d

Data Graph
{ \
—_ /
(@)
Name
1 Retention Time O
015+  Area
NO,
| N
0197 H 3d )
— ™
1 N o
0.05 9 5
| ™ (o]
< <
o o
— —
0.00 7 3
AN
Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 25.333 10433321 175432 49.93 MM
2 28.400 10460703 155170 50.07 MM
Totals
20894024 330602 100.00
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Data Graph

—_ /
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Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 25.450 1958149 33525 15.00 MM
2 28.408 11091929 167495 85.00 MM
Totals
13050078 201020 100.00
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HPLC chromatogram of 3e

Data Graph
4 N
I o
1251 Name
Retention Tihle
| Area NO,
1.00 | \
| N
§ H 3e )
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1 O ©
0254 O© —
I e} Ln
(o] ‘) [e0]
Lo o
] N =
0.00 1 ":‘ G
16 18 20 a2 2a 28 30
Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area
Time Percent
1 17.458 50950424 1266967 49.67
2 26.108 51631347 849369 50.33
Totals
102581771 2116336 100.00
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Data Graph

s — S
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Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 17.358 105737673 2319452 95.58 MM
2 26.192 4886257 82789 4.42 MM
Totals
110623930 2402241 100.00
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HPLC chromatogram of 3e (Gram scale reaction)

Data Graph
( —\_ )
1 - Br
034 , N/
| Name
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| Area | A\
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Minutes

Run Report

Detector A (220nm)

Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 17.133 11654233 304521 97.77 MM
2 28.075 265851 5333 2.23 MM
Totals
11920084 309854 100.00
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HPLC chromatogram of 3f

e Br N
Data Graph
=
N/
i A
Name ‘ NO,
| Retention Timé N\
06+ Area I
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22 o % 28 30 'z a4 s s 40
Minutes
Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 25.550 43048878 715912 50.08 MM
2 36.417 42904317 492289 49.92 MM
Totals
85953195 1208201 100.00
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Data Graph
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Minutes
Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 25.558 7088814 124734 6.68 MM
2 36.392 99041778 1144285 93.32 MM
Totals
106130592 1269019 100.00
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HPLC chromatogram of 3g

Data Graph
~N
Bry
1'O§ Name O
1 Retention Time
ol Area NO,
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i N
0.6 32 Y,
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Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 28.600 69685119 1023855 49.91 MM
2 35.367 69946627 817482 50.09 MM
Totals
139631746 1841337 100.00
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Data Graph

— e N
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Minutes
Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 28.008 7824181 127636 7.84 MM
2 34.608 92033470 1094653 92.16 MM
Totals
99857651 1222289 100.00
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HPLC chromatogram of 3h

Data Graph
e ~
—_ O cl
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Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 17.400 108109557 2303986 48.81 MM
2 27.283 113373116 1700283 51.19 MM
Totals
221482673 4004269 100.00
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Data Graph
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Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 17.483 64246146 1543635 95.11 MM
2 27.608 3306390 59164 4.89 MM
Totals
67552536 1602799 100.00
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HPLC chromatogram of 3i
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Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 24.258 25817844 569362 50.55 MM
2 31.367 25256125 321903 49.45 MM
Totals
51073969 891265 100.00
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Data Graph
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Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 24117 5423047 93401 9.37 MM
2 32.475 52427750 695635 90.63 MM
Totals
57850797 789036 100.00
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HPLC chromatogram of 3j
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Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 26.158 7086150 121478 50.79 MM
2 31.908 6866023 96960 49.21 MM
Totals
13952173 218438 100.00
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Data Graph
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Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 26.042 9752378 173109 8.31 MM
2 31.258 107667620 1413574 91.69 MM
Totals
117419998 1586683 100.00
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HPLC chromatogram of 3k
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Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 22.925 142411922 2268586 50.37 MM
2 29.392 140326599 1977432 49.63 MM
Totals
282738521 4246018 100.00
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Data Graph
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Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 23.125 12311510 247683 8.49 MM
2 29.350 132618809 1801035 91.51 MM
Totals
144930319 2048718 100.00
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HPLC chromatogram of 3I

Data Graph
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Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 51.925 50780931 272925 50.06 MM
2 62.608 50662404 321747 49.94 MM
Totals
101443335 594672 100.00
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Data Graph
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Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 54.467 6029578 45836 8.31 MM
2 62.000 66528404 409924 91.69 MM
Totals
72557982 455760 100.00

S59




HPLC chromatogram of 3m

Data Graph
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Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 18.450 122305181 2498915 49.09 MM
2 21.442 126846417 2334296 50.91 MM
Totals
249151598 4833211 100.00
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Data Graph
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Run Report
Detector A (220nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 18.725 4535525 111354 12.38 MM
2 21.733 32111946 642779 87.62 MM
Totals
36647471 754133 100.00
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HPLC chromatogram of 3n
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Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 23.058 75394238 1260431 49.75 MM
2 33.875 76150824 858235 50.25 MM
Totals
151545062 2118666 100.00
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Data Graph
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Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 23.292 70125984 1429080 87.46 MM
2 34.325 10052546 121711 12.54 MM
Totals
80178530 1550791 100.00

S63




HPLC chromatogram of 30
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Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 37.058 38629796 433422 49.97 MM
2 59.025 38674445 266509 50.03 MM
Totals
77304241 699931 100.00
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Data Graph
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Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 37.042 9062660 102566 11.99 MM
2 58.933 66503739 458084 88.01 MM
Totals
75566399 560650 100.00
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HPLC chromatogram of 3p
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Run Report
Detector A (215nm)
Pk# Name Retention Area Height Units rea Integration
Time Percent Codes
1 14.925 46758246 1475570 48.82 MM
2 21.767 49011649 1030372 51.18 MM
Totals
95769895 2505942 100.00
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Data Graph
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Run Report
Detector A (215nm)
Pk# Name Retention Area Height Units rea Integration
Time Percent Codes
1 14.933 66095708 1984981 81.73 MM
2 21.908 14777257 315032 18.27 MM
Totals
80872965 2300013 100.00
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HPLC chromatogram of 3q
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Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 22.250 22471889 467786 50.20 MM
2 26.108 22296069 392018 49.80 MM
Totals
44767958 859804 100.00
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Data Graph
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Run Report
Detector A (215nm)
Pk# Name Retention Area Height Units rea Integration
Time Percent Codes
1 22.083 121202197 2285854 80.88 MM
2 26.108 28658130 501563 19.12 MM
Totals
149860327 2787417 100.00
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HPLC chromatogram of 3r
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Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 28.633 21598587 369081 51.09 MM
2 37.767 20677652 267605 4891 MM
Totals
42276239 636686 100.00
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Data Graph
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Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 28.233 45467258 727072 88.02 MM
2 37.817 6186062 82632 11.98 MM
Totals
51653320 809704 100.00
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HPLC chromatogram of 3s
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Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 17.275 42430703 1164735 50.44 MM
2 26.233 41688078 768726 49.56 MM
Totals
84118781 1933461 100.00
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Data Graph
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Run Report
Detector A (215nm)
Pk # Name Retention Area Height Units Area Integration
Time Percent Codes
1 17.350 71071268 2033264 89.25 MM
2 25.492 8564704 166981 10.75 MM
Totals
79635972 2200245 100.00
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Comparison of observed and reported optical rotations for 3a-3s

S. Compound Reported Observed Reported Observed
No [0(]DT [OL]DT Retention time | ee (%) Retention time ee (%)
tR tR
1 3a° [alp’ =-23.9 [alp®=-15.0 | tynor = 19.2 min trinor = 24.6 min | 80%ee
tmajor = 23.7 min 96%ee | tmajor = 28.0 min,
1.0 ml/min 0.9 ml/min
2 |3 [alp°=-47.8 | [alp°=-28.6 | tmyor=16.1min | 95%ee | tpaor=13.4min | 81%ee
tminor = 18.0 min, tminor = 16.5 min,
0.8 ml/min 0.9 ml/min
3 3¢ [l =-16.4 [@lp?=-10.0 | tynor =49.5min, | 97%ee | tyno = 23.5 min, | 84%ee
tmajor = 70.6 min, tmajor = 31.7 min,
0.5 ml/min 1.0 ml/min
4 3d° [alp = -28.2 [a]p®=-11.2 toiror = 31.0min | 95%ee | tynor =25.4min | 70%ee
tmajor = 35.7 min, tmajor = 28.4 min,
0.8 ml/min 1.0 ml/min
5 3¢’ [al,®=-79.9 tmajor = 17.3 min, | 91%ee
tminor = 26.1 min
6 3f° [al, =-16.0 [alp°=-13.1 toinor = 21.4 min | 95%ee | tonor = 25.5min | 83%ee
tmajor = 30.3 min, tmajor = 36.3 min,
1.0 ml/min 1.0 ml/min
7 3g° [alo = +1.8 [a]p”= +0.9 trinor = 23.3 Min | 95%ee | tonor =28.0min | 84%ee
tmajor = 30.5 min, tmajor = 34.6 min,
1.0 ml/min 1.0 ml/min
8 3h° [a]p’= -50.0 [alp = -58.4 trajor = 14.3min | 72%ee | tpaor=17.5min | 90%ee
tminor = 22.7 min, tminor = 27.6 min,
1.0 ml/min 1.0 ml/min
i alp,” =-18. alp =-14. tminor =21.7 min 6ee | tminor = 24.1min, bee
9 3 [a]p = -18.1 [alp = -14.2 21.7 mi 92% 24.1mi 81%
tmajor = 19.6 min, tmajor = 32.4 min,
1.0 ml/min 1.0 ml/min
j alp” =-7. alp” =-5. tminor = 22.2 Min 6ee | tminor = 26.0 min bee
10 |37 [alp’=-7.1 [l X =-5.4 22.2min | 95% 26.0 mi 83%
tmajor = 28.5 min, tmajor = 31.2 min
1.0 ml/min 1.0 ml/min
alp” =-35. aly” =-19. tminor = 19.5 min, 6ee | tminor = 23.1 min, bee
11 | 3K [alp’ =-35.0 [alo X =-19.3 19.5 min, | 95% 23.1 mi 83%
tmajor = 25.1 min, tmajor = 29.7 min,
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1.0 ml/min 1.0 ml/min
12 | 3P [alp X =-14.8 lalp " =-8.3 tominor = 36.3 Min, | 94%ee | tuinor = 54.5 min, | 83%ee
tmajor = 50.1 min tmajor = 62.0 min,
1.0 ml/min
13 | 3m® [alp X =-13.3 [alo " =-8.0 tominor = 15.6 min, | 93%ee | tminor = 18.7 min, | 85%ee
tmajor = 18.8 min tmajor = 21.7 min,
1.0 ml/min
14 | 3n° [alp X =-25.8 [l =-13.7 tmajor =31.1min | 94%ee | tpaor=23.2min | 75%ee
tminor = 39.7 min, tminor = 34.3 min,
0.8 ml/min 1.0 ml/min
15 | 30° [alp’=-3.5 [alp’=-2.1 trinor = 48.8 Min | 95%ee | tmnor =37.0min | 76%ee
tmajor = 61.3 min, tmajor = 58.9 min,
0.8 ml/min 0.9 ml/min
16 | 3p° [a]p® = +38.2 [alp? =+10.0 | tmgjor=18.6 min, | 95%ee | tpgor =149 min, | 63%ee
tminor = 26.1 min, tminor = 21.9 min,
0.8 ml/min 1.0 ml/min
17 | 3¢° [alp’ =-25.3 (0057 =-32.0 | tmajor =27.3 min, | 92%e€e | tpyor=22.0min, | 61%ee
tminor = 31.7 min, tminor = 26.1 min,
0.8 ml/min 1.0 ml/min
18 |3 [a]p°=+302 | [alp"=+15.7 | tmyjor=16.6min | 96%ee | tyajor = 28.2 min 76%ce
tminor = 19.6 min, tminor = 37.8 min,
0.8 ml/min 1.0 ml/min
19 | 3s° [alp ) = +41.0 [alp" = +18.4 | tpgor=15.7min, | 93%ee | tpgor=17.3min, | 78%ee
tminor = 20.4 min, tminor = 25.4 min,
0.8 ml/min 0.7 ml/min

? HPLC (Daicel Chiralcel OD-H, hexane/2-propanol = 70:30, °HpPLC (Daicel Chiralpak AD-H, hexane/2-

propanol = 90:10
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Optimized coordinates and Energies of CRCB TETHERED BIPYRIDINE-Zn-/-NITROSTYRENE COMPLEX | are

given below (in Hartrees):

Sum of electronic and zero-point Energies

Sum of electronic and thermal Energies

Sum of electronic and thermal Enthalpies
Sum of electronic and thermal Free Energies

TTOOOOIIITITOOOOOITOOOOIOIOIITOOOOOOZITIIITOOOOO

-0.67822200
-2.66316100
-3.44265400
-2.81453800
-1.43380000
-4.52190300
-3.41031800
-0.94354800
-1.31152700
-5.06319200
-3.77837800
-5.62944800
-6.08217800
-4.11089700
-5.08396800
-6.41074400
-3.00916800
-4.41239700
-4.75800600
-3.25312600
-2.44812400
-4.00380100
-4.78118900
-2.69170500
-2.15128900
-1.14327300
-2.74664200
-2.15075500
-3.48326600
-3.85931200
-4.84322300
-5.45520300
-2.69071900
-3.36722600
-5.12690600
-6.20380800
-7.58496400
-7.34248200
-5.29631200
-6.55841900
-8.56943000
-8.13354900

-3.72332000
-2.49196900
-3.61333000
-4.81068700
-4.86999400
-3.55352900
-5.68670700
-5.78857100
-2.55200800
-0.99897400
-0.34902700
-0.35252000
-0.96569700

1.04445900

1.03279800
-0.34357500
-0.32924000
-1.21265800
-2.24698900
-1.14568400
-0.54643800
-0.77813800
-0.33749800
-0.97330400
-0.50799300
-0.17264200

0.34308700
-1.62267700
2.23121700
3.42398000
3.41770400
2.21920500

2.23042200
4.35219000
4.34741800

2.20921500
-2.04531800
-1.48185700
-1.59291200
-2.13013200
-2.44072500
-1.43977700

-0.57301400
-0.15419200
-0.43264900
-0.80748200
-0.87565900
-0.37591000
-1.04449500
-1.17359400
-0.24321100
-1.51406700
-1.04987700
0.76932300
-0.54489000
-0.53562500
0.47776000
1.53031100
-1.82665500
1.26781100
1.37777900
0.21843300
0.64665500
2.67615700
3.49729800
2.90133000
4.16461700
3.91290200
4.50164000
5.19820400
-0.90092400
-0.27191700
0.71872600
1.10440600
-1.64371700
-0.54523600
1.20378400
1.89178500
-2.09161300
-0.83244000
-2.75202300
-3.03360600
-2.32512900
-0.08790800

-2842.571443
-2842.515336
-2842.514391
-2842.671105

S76



ITITITTOOOOIIITITOOOOOIIOOOOIOIOIITOOOOOOZIITOOOOOIIIIT

-4.50484100
-6.74736700
-3.17299600
-1.59684000
-1.67414200
0.78589500
2.74294700
3.54880900
2.94720400
1.56775400
4.62691300
3.56236700
1.09858900
1.39289300
4.99335600
3.71506900
5.67186500
6.04984900
4.02690500
5.09498300
6.49802900
2.89940000
4.50310600
4.88173600
3.29335100
2.48344100
4.14490500
4.92724000
2.87271300
2.37040600
1.31515900
2.88303600
2.57115500
3.33150400
3.73265900
4.81625900
5.49352600
2.47412700
3.19541000
5.12008800
6.31237600
7.46926400
7.28231200
5.18328500
6.43097200
8.43260900
8.09600400
4.36954300
6.58683700
3.63602800
2.09853900

-1.63352500
-2.58545300
-1.92847900
-2.49421100
-1.27345500
-3.70370400
-2.36438500
-3.49266300
-4.75588100
-4.86448700
-3.39428500
-5.64537900
-5.83801700
-2.48069400
-1.42751000
-0.66707200
-0.00472500
-1.07591000
0.81738800
1.17592000
0.28271700
-0.93112600
-0.60999800
-1.52017900
-0.96246900
-0.26939700
0.32421400
1.09786000
0.15087400
1.03570500
1.16115000
1.99578300
0.42880000
1.78896300
3.12570800
3.47896900
2.50580200
1.51086500
3.89267300
4.51929100
2.78365800
-2.68957100
-1.71484300
-2.39004100
-3.01301500
-3.18235200
-1.45109300
-2.65260300
-3.75917600
0.32634100
-0.55582500

-3.49632200
-4.00165700
5.43687800
4.83603500
6.12032100
-0.59299100
-0.50596900
-0.64281300
-0.74963900
-0.72874500
-0.64768400
-0.84390100
-0.79803900
-0.46678800
1.45560700
1.16214100
-0.40899400
0.59594300
1.19483400
0.35685300
-1.06065500
1.84082600
-1.26608900
-1.74568900
-0.33860900
-0.57181900
-2.42221800
-2.93362500
-2.82384200
-3.85840900
-3.60894800
-3.77016800
-5.23775700
1.90932000
1.80883100
1.00230200
0.25903800
2.51620600
2.35854300
0.93125700
-0.39846100
1.69326400
0.70490800
2.44333100
2.56824900
1.78938800
0.03378900
3.11484100
3.34223000
-5.46317600
-5.30627200
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2.12164000
0.02241200
-0.17061600
0.19272900
-0.01375500
-0.10583900
-0.32288600
0.05360900
0.31816800
-0.08803300
0.18733600
-0.49504400
0.07598300
0.49908600
-0.60110000
-0.73794500
-0.31713600
0.29876700
-0.91475700
-0.40460000

1.07749000
-0.95696500
0.51780800
0.87399400
1.43139200
2.74592100
2.97932100
3.70782000
3.36075200
5.12681000
6.00600500
5.72849700
7.38470100
5.57980000
7.10821100
5.10325300
7.95388500
8.02320100
7.53205900
9.03118300

-5.99705100
-0.09250900
1.26877800

-0.92986000
0.27970600
0.48805900
1.52299900

-0.49308600

-1.48628200

-0.29891300

-1.37863300
0.92189400

-1.24628400

-2.32927100
1.04847300
1.77624000

-0.03030200

-2.09769500
1.99951400
0.07417300
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