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1 13
H NMR (500 MHz, CDCls) and 3C NMR (125 MHz, CDCls) of 6a
’ 1
S < O 0y O (N ERE ) oS0
O <O O N O @ < ~ 0
N N~ 0 © MmN N ~ Mmmm
S0 < S ~ —
Current Data Parameters
NAME  RAF-RKU-2-057-PC-ALKYNE-1H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
ate_ 20180404
Time 20.15
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG 2930
™D 65536
SOLVENT CDCI3
NS 16 _ CO,Et
DS 0
SWH  10000,000 Hz =
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 80.35
bw 50.000 usec
DE 6.50 usec
TE 297.2K OH
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =:
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300131 MHz
WDW EM
SSB
LB 0.30 Hz
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NAME  RAF-RKU-2-057-PC-ALKYNE-13C
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180404
Time 20.23
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT cDCI3 COzEt
NS 316
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27
bW 16.800 usec
DE 6.50 usec OH
TE 297.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
=== CHANNEL f1 ==
SFO1 125.7703637 MHz
NUC1
P1 8.90 usec
PLW1 103.00000000 W
=; === CHANNEL f2 ==
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
Sl 32768
SF 125.7577939 MHz
WD EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME

F2 - Processing parameters

Sl 65536
SF 500.1300132 MHz
WDW EM

EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190528

Time 22.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 65536
SOLVENT CDCI3

NS

DS 0

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec

RG 30.72

DW 50.000 usec

DE 6.50 usec

TE .

D1 1.00000000 sec
TDO 1

======== CHANNEL f1 =======
SFO1 500.1330885 MHz
NUC1 1H

P1 13.35 usec
PLW1 16.00000000 W
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NAME  RAF-RKU-PH-ESTER-13C
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190528
Time 22.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 32
DS 0
SWH 29761.904 Hz
FIDRES  0.454131 Hz CO,Et
AQ 1.1010048 sec
RG 197.27 =
DW 16.800 usec
DE 6.50 usec
TE 297.5K
D1 2.00000000 sec OH
D11 0.03000000 sec
TDO 1
=== CHANNEL f1l ========
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
=== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 68
SF 125.7578007 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 T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME  RAF-RKU-2-069-TB
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 0180418
Time 11.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 54274
SOLVENT CDCI3

16

0
8223.685 Hz
0.151522 Hz
AQ 3.2998593 sec
114

60.800 usec

6.50 usec

297.0K
1.00000000 sec
TDO 1

== CHANNEL f1 ====
1H

P1 14.75 usec
-1.00 dB

10.56200695 W

400.1324710 MHz

PLIW
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F2 - Processing parameters
Sl 32768
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Current Data Parameters
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RAF-RKU-2-069-TB-ACID-13C
2

F2 - Acquisition Parameters
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PULPROG

2gpg30
36
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SOLVENT CDCI3
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0
26041.666 Hz
0.397364 Hz
1.2582912 sec
0!

2050
19.200 usec
6.50 usec
297.2 K
1.00000000 sec
0.03000000 sec
1

CPDPRG[2
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SFO2
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WDW

CHANNEL f1
13C

56.5! 1948 W

100.6238364 MHz
== CHANNEL f2 =:
waltz16
1H

0.35871249 W
0.29767781 W
400.1316005 MHz

F2 - Processing parameters
SI 32768

100.6127716 MHz
EM

1.00 Hz

1.40

——156.70
——154.08

——143.50

__—130.64
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H NMR (400 MHz, CDClIs) and ~*C NMR (100 MHz, CDClIs) of 6d
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Current Data Parameters

NAME  RAF-RKU-2-077-DP-ALKYNE-1H
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Dat 0180422

Time 6.53

INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2930

TD 542
SOLVENT CDCI3
NS 16

Ph

A\

CO,Et

e
N

DS 0 OH
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 128
bw 60.800 usec
DE 6.50 usec
TE .
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
Pl 14.75 usec 1]
PL1 -1.00 dB \‘
PLIW 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
Sl 32768
SF 400.1300099 MHz
WDW EM
SSB
LB 0.30 Hz
GB
PC 1.00
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NAME  RAF-RKU-2-077-DP-ALKYNE-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180422
Time 6.57
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG zgpg30
D 65!
SOLVENT CDCI3
NS 300
DS
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 2050
bW 19.200 usec
DE 6.50 usec
TE 295.5 K / COZEt
D1 1.00000000 sec
D11 (0.03000000 sec Ph =
TDO 1
PL1 -2.00 dB o H
PL1W 56.53121948 W
SFO1 100.6238364 MHz
= CHANNEL f2 =:
G[2 waltz16
1H
80.00 usec
-1.00dB
13.69 dB
14.50 dB
10.56200695 W
0.35871249 W
0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S| 32768
SF 100.6127728 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
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IH NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls) of 6e

Current Data Parameters
NAME  RAF-RKU-2-028-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180318

Time 19.01

INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG 2930

D 65536
SOLVENT CDCI3
NS 16

DS 0

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec

DW 50,000 usec
DE 6.50 usec

D1 1.00000000 sec
0 1

CHANNEL f1

500.1330885 MHz
1H

P1 13.35 usec

PLW1 16.00000000 W

F2 - Processing parameters

Sl 65536

SF 500.1300130 MHz
DW EM

B 0
LB 0.30 Hz
0
PC 1.00

Cl Z

11 10 9

o -
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[Current Data Parameters
INAME ~ RAF-RKU-2-028-13C
EXPNO 2

[PROCNO 1

F2 - Acquisition Parameters
Date_ 20180318

Time 19.02

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

[TD 65!

[SOLVENT CDCI3

NS 1024

DS
[SWH
FIDRES
A

29761.904 Hz
0.454131 Hz
1.1010048 sec
197.27
DW 16.800 usec
DE 6.50 usec
[TE 295.1 K
D1 1,00000000 sec
D11 0.03000000 sec
1

CHANNEL f1 =:
125.7703637 MHz
13C

8.90 usec
103.00000000 W

CHANNEL f2 =;
500.1320005 MHz

NUC2
[CPDPRG[2
PCPD2 80.00 u:

1H
waltz16

sec
16.00000000 W
0.44556001 W
0.22411001 W

PLW2
PLW12
PLW13

F2 - Processing parameters
ISI 32768
ISF 125.7577940 MHz
WDw EM
ISSB 0
LB 1.00 Hz

0

GB
PC 1.40

——125.23] 009 ~

__—133.12]
T-132.42
—117.27|
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, C

)

Cls3) of 6f
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F2 - Acquisition Parameters
Date_ 20190311
Time 15.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 54274
SOLVENT ~ _CDCI3 CO,Et
NS 12
DS 0 4
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 71.8
Dw 60.800 usec
DE 6.50 usec OH
TE 3
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
14.75 usec
-1.00 dB
10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
Sl 32768
SF 400.1300100 MHz
WDW EM
SSB
LB 0.30 Hz
GB
PC 1.00
Il [l
I
It
|
A
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
L < < =
=il=] ol © o
I I~ S O NO [re}
oo S I © o~ N O N 0 o<
0 o 0o < 2NMQ © N —®Q
0 1o CRCENEN o O QNN O o oW
Current Data Parameters — R e ] — © © M~~~ © -
NAME  RAF-RKU-24DM-P-ESTER-13C
S, \/ e AN Y.
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190311
Time 15.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D
SOLVENT CDCI3
NS 50
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG
DW 19.200 usec CO5Et
DE 6.50 usec 2
TE 298.3 K &
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
1 OH
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6238364 MHz
= == CHANNEL f2
CPDPRG[2 waltz16
NUC2
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69dB
PL1. 14.50dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
Sl 32768
SF 100.6127740 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
e — - A miinion
" Wy ; b y W LM M Wi " M " " W
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'H NMR (400 MHz,

CDCls) and 3C NMR (100 MHz, CDCls)

of 69

Current Data Parameters

NAME  RAF-AG-NITRATION-S1-1H
EXPNO 1

PROCNO 1

—10.877

F2 - Acquisition Parameters
Dats 0191106

Time 2.0

INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2930

D 54274
SOLVENT CDCI3
NS

—7.971
—7.631

—7.260

< - O A
— O~ O
o N NN
SRS S

v

£

—2.328

DS
SWH 8223.685 Hz
FIDRES 0151522 Hz C02 Et
AQ 3.2998593 sec /
RG 64
DW 60.800 usec =
DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 = OH
14.75 usec
PL1 -1.00 dB
PLIW 10.56200695 W N 02
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300099 MHz
WDwW EM
SSB
LB 0.30 Hz
GB
pPC 1.00
|
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| Iy L
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13 12 11 10 9 8 7 6 5 4 3 1 0 ppm
o D | ~ n [ce)
< oS N b 3
— ol ld N (2] (2]
D M ~ o~ 3 [Fe)
o < ~ < 0O © ©O© O N O © [s2] ~
[Current Data Parameters < o™ o ™o~ - ONMO© N o o
NAME  RAF-AG-NITRATION-S1-13C 28 g QAN 3 0o~ I~ O N S ™
EXPNO 2 - — o — el © N -
[PROCNO 1
F2 - Acquisition Parameters \ / ‘ \ \ / ‘ ~ \\// ‘ ‘ ‘
ate_ 20191106
[Time 212
INSTRUM spect
[PROBHD 5 mm PABBO BB-
PULPROG zgpg30
[TD 65536
[SOLVENT CDCI3
NS 120
DS 0
SWH 26041.666 Hz Coz Et
FIDRES 0.397364 Hz /
AQ 1.2582912 sec =
RG
DW 19.200 usec
DE 6.50 usec
[TE 297.6 K
D1 1.00000000 sec
D11 0.03000000 sec
[TDO 1 O H
CHANNEL f1
e NO,
8.50 usec
-2.00 dB
56.53121948 W
100.6238364 MHz
CHANNEL f2
[CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
[SFO2 400.1316005 MHz
F2 - Processing parameters
S| 32768
ISF 100.6127780 MHz
DW EM
IssB 0
LB 1.00 Hz
GB 0
PC 1.40
4 I
e L W W W
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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IH NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls) of 6h

Current Data Parameters
NA

ME  RAF-RKU-2-048-DIPHENOL-ALKYNE-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180331

Time

INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2930

D 54274
SOLVENT CDCI3
NS 16

/
3
/
N

DS 0

SWH 8223.685 Hz

FIDRES 0.151522 Hz

AQ 3.2998593 sec

RG 144

bW 60.800 usec

DE 6.50 usec

TE 295.0 K

D1 1.00000000 sec COZEt
TDO 1

CHANNEL f1
1H

14.75 usec
-1.00 dB

PLIW 1056200695 W
SFO1  400.1324710 MHz

OH

F2 - Processing parameters

SI 32768
SF 400.1300103 MHz o Et
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
I
||
I i
|
J [ |
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
Q[N o o~
Sit=l=} (RS kS
ool N mi,m
crrent Data parameters > > >
INAVE - RAF.RKU-2-048-DIPHENOL-ALKYNE-13C < oW [P © ONMOO ©o ~
EXPNO 2 n << N — - o < NI~ I~O < o < <
[PROCNO 1 — D B | — O MN~MN~NS © © —
2 - Acquisition Parameters ‘ ~ ' ‘ ‘ ‘ ‘ \ \ \ // \ ’ \ /
[Date_ 20180331
ime 02

INSTRUM spect
[PROBHD 5 mm PABBO BB-
PULPROG ™~ 2gpg30

D 65536
IsoLvenT cocia
S 1031

N
o

fswH 26041666 Hz
FDRES ~ ~0.397364 Hz
o 1.2582912 sec
R 2050

ow 19.200 usec
oE 6.50 usec
ITE 295.0 K

o1 1.00000000 sec
D11 0.03000000 sec
To0 1

CHANNEL f1
13C
TN CO,Et

L1 -2.00dB /

sSFO1  100.6238364 MHz

= CHANNEL 12 =
cPOPRGI2 waltz16
NuC2 1H

PcPD2 80.00 usec
L2 100 dB.

PL12 1369 dB

PL13 14550 dB O H
PLow 1056200695 W

pLizw  0.35871249 W

PL13W

029767781 W
B2 aditateoos e OEt
IF2 - Processing parameters
si 32768
ISF 1006127721 MHz
oW EM

IssB o
e 1.00 Hz
e o

29 1.40

T T T T T T T T T T T T T T T T T T T T T T
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IH NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls) of 6i

Current Data Parameters Soc- go E) PR ) oa®
NAME RAF-AG-03-RK-ALKYNE-1H <35 326 i naad o oo
EXPNO 1 . Lo
PROCNO 1 e~ 0o © < NI -
S — WV ' W
Date_ 20200210
Time 23.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT cpCl3
NS 5
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
RQ 3.2767999 sec
RG 0.35
DW 50.000 usec
DE 6.50 usec COOEt
TE 295.7 K &
D1 1.00000000 sec
TDO 1
CHANNEL f1
500.1330885 MHz OH
NUC1 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300140 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
[ [
(.
! |
T T T T T T T
10 9 8 6 5 4 1 0 ppn|
N o < o <\~ o~
1} o o o o= —
— = =) — ol o
o~ N 0~ Ni
o M 0 © ~ [N [T R =T} IN] ~ ©©
[Current Data Parameters ,\ ("J O m ‘_| H I.O o ~NAN O~ N ™M n o
INAME  RAF-AG-03-RK-ALKYNE-13C 5 0 S NN S o o~N~ O o S <
[EXPNO 2 -~ - - - = o~~~ © N
AP v AN Y
F2 - Acquisition Parameters
Date_ 0200210
Time 23.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 5536
SOLVENT CDCI3
NS
DS 4
SwH 29761.904 Hz
FIDRES ~ 0.454131 Hz
AQ 1.1010048 sec
RG .
DW 16.800 usec
DE 6.50 usec
TE 296.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL 1 = COOEt
ISFO1  125.7703637 MHz P
NUC1 C =
P1 8.90 usec
PLW1  103.00000000 W
CHANNEL f2 =:
500.1320005 MHz OH
INUC2
ICPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2  16.00000000 W
PLW12  0.44556001 W
PLW13  0.22411001 W
F2 - Processing parameters
S| 32768
SF 125.7577948 MHz
DW EM
S
LB 1.00 Hz
G
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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'H NMR (400 MHz, CDCls) and *C

)

job)

7.906] O

7.885 w
7.404
7.387
7.375
7.353]
7.260

)
o
N
~

—6.247

NN

\

Current Data Parameters
NAME  RAF-RKU-2-061-PC-PTSA-1H

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180406
Time 11.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™D 54274
SOLVENT CDCI3
NS 16

DS 0

SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 144

DW 60.800 usec
DE 6.50 usec
TE 297.1K

D1 1.00000000 sec
TDO 1

NMR (100 MHz, CDCl3) of 5a

_—2.467
—2.370

O-Ts

P1 14.75 usec
PL1 -1.00dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
Sl 32768 |
SF 400.1300101 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 0 ppm
F! Nfe < NN
o St < oo
I~ M M NOJON © © O ~
o®m © ® STANOES OO ) 499 @ o
SN < © YSYdowoa © [0} moaw ~ @
©om 1w < OOOMOHNN — =] NN © E=]
Current Data Parameters A o A A A A A A — N~~~ NN
NAME  RAF-RKU-2-061-PC-PTSA-13C
e 1T NV NV \
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180406
Time 11.04
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 188
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG
bw 19.200 usec O - TS
X
PL1 -2.00dB
PLIW 56.53121948 W
SFO1 100.6238364 MHz
=: = CHANNEL f2 =:
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S| 32768
SF 100.6127736 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (400 MHz 3

<

100 MHz, CDCls) of 5b

7.625 -0
7.622| O
@)

7.905
7.884
7.645
7.642
7.587
7.583
7.566| ~~
7.548 o
7.544 3
7.401| &
7.381 &
7.317 O
7.297
7.285] £
7.282

Current Data Parameters
NAME RAF-RKU-823-LS-1H

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180215
Time 6.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™D 54274
SOLVENT CDCI3

S 16
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 114
DW 60.800 usec
DE 6.50 usec
TE 297.5K
D1 1.00000000 sec
TDO 1

== CHANNEL f1 ===
1H

P1 14.75 usec

PL1 -1.00 dB

PL1W 10.56200695 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768

7.264] 0
7.262| ~

7.246
7.244
6.311

|

O-Ts

—2.462

SF 400.1300095 MHz
WDW EM
SSB
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T
11 10 9 8 7 6 2 1 0 ppm
Q|| Nj™ < N
ailcildlailai = )
J o N O O A~ N O Mo o <
NKY @ QooSn-dod Wn o ®
o o B o) mdows o< for] « ™~
O W < OMONNNA A =} ~ i
Current Data Parameters — — A A A A A A — ~ ~N
NAME  RAF-RKU-823-LS-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180215
Time .
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 60
DS
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG -
bw 19.200 usec o TS
DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec X
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ======== (0]
NUC1 13C
P1 8.50 usec
PL1 -2.00 dB
PLIW 56.53121948 W
SFO1 100.6238364 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00dB
PL12 13.69dB
PL13 14.50dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127754 MHz
WD 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 T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1 13
H NMR (400 MHz, CDCls) and 3C NMR (100 MHz, CDCl3) of 5¢
COVOSTVOSTMMO ®ON ') ©
OOV~ OVOEWWOMN O ™ ©
VOOWOWOFFTNNNNNM < ~
[ e e i S ol ol X} N —
Current Data Parameters
NAME  RAF- RKU 2-072-TB-PTSA-1H
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180418
Time_ 12.11
INSTRUM spect
PROBHD 5mm PABBO BB- O-Ts
PULPROG 2930
TD 54274 t-Bu
SOLVENT CDCI3 AN
NS 16
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz (@) O
AQ 3.2998593 sec
RG 57
DW 60.800 usec
DE 6.50 usec
TE E
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =:
1H
14.75 usec
-1.00 dB |
PL1IW 10.56200695 W I
SFO1 400.1324710 MHz
F2 - Processing parameters [
SI 32768
SF 400.1300094 MHz |
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 |
J . N JJ
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
IR e = =3
—AlHNO[H o 2} (2]
0 O OO N0 F0 O m 5
DO SO~ @®OMM oA ™ 49X 0« A
S N O 40 oW o © S < A n o ©
©oWw < I OOON A =} ~ I~ © < o N
e R e R B IR I - ~ i~ o~ [ R N
Currem Data Parameters
RAF- RKU 2-072-TB-PTSA-13C RAF-RKU-2-072-TB-PTSA-13C
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180418
Time_ 12.13
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG zgpg30
D 6!
SOLVENT CDCI3
NS 50
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 2050
bw 19.200 usec
DE 6.50 usec
TE 297.8 K O-Ts
D1 1.00000000 sec
D11 0.03000000 sec -
TDO 1 t-Bu X
o "0
PLIW  56.53121948 W
SFO1 100.6238364 MHz
== CHANNEL f2 =:
CPDPRG[ waltz16
uC 1H
PCPDZ 80.00 usec
PL2 -1.00dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PLI2W  0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S| 32768
SF 100.6127780 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 T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0  ppm
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© D
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o ©
Current Data ParaméterS,
NAME  RAF-RKU-2-0:

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180502

Time 14.14

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

™D 54274
SOLVENT CDCI3
NS 16

—2.431

DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz O T
AQ 3.2998593 sec -
RG 144 s
DW 60.800 usec
DE 6.50 usec Ph \
TE .
D1 1.00000000 sec
TDO 1
CHANNEL f1 O O
NUC1 1H
P1 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
S 32768
SF 400.1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
| I
|
I |
i
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
el < =
alld| s < oi
TOTDHNOST TNNDON © O D O
NOOOOoOOEAN~NTSOSOONMAN N o< ~
OSNNOONNCO ®0®N~ NS No~ ~
OCLOLITNHNHNNHNMOANNNN— O NI~ © o
A A dAdAd A A A AAAA A A A ~~ o~ ~
Current Data Parameters
NAME  RAF-RKU-2-081-PTSA-R-13C RAF-RKU-2-081-PTSA-R-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180505
Time 15.10
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
65536
SOLVENT CDCI3
NS 00
DS
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec O-Ts
Ph
X
SFO1  125.7703637 MHz (6] O
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
= CHANNEL f2 =:
SFO2 500.1320005 MHz
NUC2 1
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
S| 32768
SF 125.7577936 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. L L ‘ " | ‘
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME  RAF-RKU-2-037-24-PTSA-1H
EXPNO 3

PROCNO 1
F2 - Acquisition Parameters
Date_ 20180325
Time 17.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 16
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG .
DW 50.000 usec
DE 6.50 usec
TE .
D1 1.00000000 sec
TDO 1

= CHANNEL f1 =;
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W

F2 - Processing parameters
SI 65536

—6.229

O-Ts

SF 500.1300116 MHz
WDW EM
SSB
LB 0.30 Hz
GB
PC 1.00
|
[
|
L " L A
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
= NN o el bl b
ol ailad = foilse]Kso}
I®M SO Od0mN MmO O N
AN ON NONOSEH®MS 3] 0 o< o~ ©
d® C6 WNdoosooY 5o} No~ N~ S
O O MOMOONNN A o NN © — o 10
A HAH A A A A A Ao — ~~ N~ NN
Current Data Parameters
NAME  RAF-RKU-2-037-24-PTSA-13C RAF-RKU-2-037-24-PTSA-13C
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180325
Time 17.33
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 100
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec -
RG 197.27 O-Ts
DW 16.800 usec
DE 6.50 usec
TE 297.2K AN
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 o O
== CHANNEL f1 =;
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
= == CHANNEL f2 =;
SFO2 500.1320005 MHz
NUC2 1
CPDPRGJ[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
S| 32768
SF 125.7577939 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
— A ‘ h .
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (400 MHz,

CDCls) and 3C NMR (100 MHz, CDCls) of 5i

Current Data Parameters
NAME RAF-AG-03-RK-PTSA-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200210

Time 17.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 54274
SOLVENT CDC13

NS 3

DS 0

SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 57

bW 60.800 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec
TDO 1

6.907
——6.268
T™—2.339

__7.894
T~7.873
A
<
AN

~

OTs

Pl 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz |
F2 - Processing parameters
ST 32768 |
SF 400.1300099 MHz |
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

il

‘\
[
[
T T T T T T T T T T
10 9 6 5 4 3 2 1 0 ppn|

o <|] [ o (ofw]n

o of—| |o =1 I=3P=1F

o~ f ] [ — o] |

Do © N MWMoOoOLoO©Oo I~ =
[Current Data Parameters Lo e Q@ CHonmey o N 888 R R
NAME ~RAF-AG-03-RK-PTSA-13C 23 & & 8393353 7 o N e 1
EXPNO 2 A A o JddddddAd A - ~~ N~ NN
PROCNO 1
F2 - Acquisition Parameters \/ ‘ ‘ \\ / /// ‘ ‘ \/ \ / ‘
Date_ 20200210
[Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
[TD 36
[SOLVENT CDCI3
INS 42
DS 0
swH 26041.666 Hz OTs
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG
bw 19.200 usec AN
DE 6.50 usec
[TE 3
D1 1.00000000 sec
D11 0.03000000 sec
TDO0 1 O (6}
PL1 -2.00 dB
PLIW 5653121948 W
[SFO1 100.6238364 MHz
CHANNEL f2 =
[CPDPRG[2 waltz16
UCc2
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PLI3W 029767781 W
ISFO2  400.1316005 MHz
F2 - Processing parameters
ISI 32768
ISF 100.6127804 MHz
D EM
[SSB
LB 1.00 Hz
GB
PC 1.40
" " " " " " " y " L " "

I ek o " o Ll i N

210 200 190

180

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

30

20 10  ppm

S16



T
pd
<
pyj
a
o
o
<
T
N
O
O
7.9200 O
&
oY)
5
o
&
@)

Current Data Parameters
NAME  RAF-RKU-951-PC-ETBSA-1H

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20181208

Time 18.51
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 10

NMR (125 MHz, CDCl3) of 7

1.273

1.258
1.243

e
N

DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG .
ow 50,000 usec 0-S0, Et
DE 6.50 usec
TE .
D1 1.00000000 sec
00 1 ~
CHANNEL f1 =:
SFO1 500.1330885 MHz
NUC1 1H O O
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300135 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I
Il
]
T T T T T T T T T T T T
11 10 9 8 7 5 4 3 2 1 0 ppm
@ o|e(e ] o 3 b
— —laild (=] oi ()
0 o O © T OO~ NO O ©
o Q @ Lo QAN CHO N0 < wgw o Q
SN oo SY¥dooao< 5e] No~ @ ~o~
[CRTPRToNT HDOOMNNN A =} NI~ © © o <
- B I I B B B — ~~ o~ N SRS
Current Data Parameters
NAME  RAF-RKU-951-PC-ETBSA-13C
EXPNO 2
PROCNO 1 RAF-RKU-951-PC-ETBSA-13C
F2 - Acquisition Parameters
Date_ 20181208
Time 18.52
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 50
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec 0-S0, Et
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 295.8 K X
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 O O
== CHANNEL f1 =;
SFO1 125.7703637 MHz
NUC1 C
P1 8.90 usec
PLW1 103.00000000 W
= == CHANNEL f2 =;
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7578005 MHz
WD EM
SSsB 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 T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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MH

PLIW
SFO1

Current Data Parameters
IAME  raf-rku-ph-et-bsa-ag-1h
1

'H NMR (400

~

CHANNEL f1 =
1H

14.75 usec
-1.00 dB
10.56200695 W

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date 20190821
Time 12.26
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2930
D 54274
SOLVENT CDCI3
NS 7

DS 0

SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 90.5

bw 60.800 usec
DE 6.50 usec
TE 297.0K

D1 1.00000000 sec
TDO 1

400.1324710 MHz
F2 - Processing parameters
S| 32768

SF 400.1300096 MHz
W EM

@ [~
o ™M
o O

~~

R (100 MHz, CDCls) of 7b

0-S0,

Et

A
N

2.721

wD
SSB
LB 0.30 Hz
GB 0
PC 1.00
[
I |
I
1
i Iif
T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0  ppm
fnj{rm =) < © ()
NSNS = N ®
ANl —~ N o«
Do N 0 RIS EE AN 9]
oot Data parameters RRS & R EREEE ER 3 8
NAME rat-rku-ph-et-bsa-ag-13C 585 R 8 N P <
[EXPN o A A A A A A A — ~~~ 3 —
[PROCNO 1
AN 7 VA % | |
Date_ 20190821
[Time 12.28
INSTRUM spect
[PROBHD 5 mm PABBO BB-
PULPROG zgpg30
[TD 6
[SOLVENT CDCI3
NS 51
DS 0
[SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 1030 _
DW 19.200 usec O 802 Et
DE 50 usec
[TE 4K
D1 1.00000000 sec
D11 0.03000000 sec \
[TDO 1
CHANNEL f1 =
13C
8.50 usec (@)
-2.00 dB
56.53121948 W
100.6238364 MHz
CHANNEL f2 =
[CPDPRG[2 waltz16
uc2
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
ISFO2 400.1316005 MHz
F2 - Processing parameters
ISI 32768
ISF 100.6127756 MHz
DW EM
[SSB
LB 1.00 Hz
[GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm

S18



IH NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls) of 7

2.753 ©
2.738
2.723
2.707
1.269
1.245
1.230

%
L

Current Data Parameters
NAME  RAF- RKU 957-PTBUT-EtBSA-1H

EXPNO

PROCNO l

F2 - Acquisition Parameters
Date_ 20181214

Time 13.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 65536
SOLVENT CDCI3
NS 10

DS 0 _
SWH 10000.000 Hz O Soz Et
FIDRES 0.152588 Hz
AQ 3.2767999 sec _
RG 3072 t-Bu X
bDw 50.000 usec
DE 6.50 usec
TE .
D1 1.00000000 sec
TDO 1 (@] (@]
= CHANNEL f1 =

SFO1 500.1330885 MHz
NUC1 1H

1 13.35 usec

P:
PLW1 16.00000000 W
F2 - Processing parameters
S| 65536

SF 500.1300133 MHz
W EM

WD
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I
! 1y I
il |
_J y
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
ol[%(|w|o o o ©
®|o|o|®|S o =] =}
r‘—jﬁﬁ« |- =] o ]
~
DO O 0O CoOO0OMm I~ S ™~
S dounN QAN dx N «© vwg 3 XOR ~
d NN NO®®©o© < No™~ o ~
oM< NMOONN A =] N~ © < < © <
oo A A A A A - ~~~ Mo —
Current Data Parameters
NAME  RAF- RKU 957-PTBUT-EtBSA-13C
EXPNO
PROCNO 1 RAF-RKU-957-PTBUT-EtBSA-13C
F2 - Acquisition Parameters
Date_ 20181214
Time_ 13.28
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 25
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec O_SOZ Et
DE 6.50 usec
TE 296.3 K .
D1 1.00000000 sec t Bu \
D11 0.03000000 sec
TDO 1
== CHANNEL f1 =:
SFO1 125.7703637 MHz O O
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
= == CHANNEL f2 =
SFOZ 500. 1320005 MHz
CPDPRG[Z wallzlG
CPD2 80.00 usec
PLWZ 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577985 MHz
WD 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 T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1 13
H NMR (500 MHz, CDCIs) and *°C NMR (125 MHz, CDCl3) of 7f
oM WO OoON [} <O O O AN~
N O O WA < S <N~ o O 1N
OO NN N MM om N NN
0~~~ 0 NN NN NN —
Current Data Parameters
NAME RAF-RKU-960-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190327
Time 18.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT cDCI3 0-S0, Et
NS
DS 0
SWH 10000.000 Hz X
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 80.35 (@)
DW 50.000 usec
DE 6.50 usec
TE 2976 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
S| 65536 |
SF 500.1300147 MHz |
WDW EM I [ |
SSB 0
LB 0.30 Hz ‘
GB 0
PC 1.00
T T T T T T T T T
11 10 9 8 7 6 2 1 0 ppm
@ ol < < |9
— AN ~ N
™ MON OSSN~ A0 O n
N N~ O NMNOEN M M N Te} Te} O AN
©0 oo Mo Oo < 3] N < ~N N ®
n uw M OMOMNNNN o ~ oo o n <
Current Data Parameters o o A A A A A A A — ~ N N =
NN N TV
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190327
Time 18.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 29pg30
D 65536
SOLVENT cDCI3
NS 128 -
N 2 0-S0, Et
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec X
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 298.3 K (@) 0]
D1 1.00000000 sec
D11 0.03000000 sec
TDO
=== CHANNEL f1 ========
SFOl  125.7703637 MHz
NUC1 C
P1 8.90 usec
PLW1  103.00000000 W
=== CHANNEL {2 ========
500.1320005 MHz
H
CPDPRG[2 waltz16
80.00 usec
16.00000000 W
0.44556001 W
PLW13  0.22411001 W
F2 - Processing parameters
] 32768
SF 125.7577960 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 T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls) of 7

Current Data Parameters SnogonITa0 S N Toe
Cas S@ o a Sauoao <
NAME RAF-AG-03-RK-ET-BSA-1H S% SoaNS®® ~ SEIRRIS a3
o J P N N N v < ENENENENFNRN g
T VN N/ \/
Date_ 20200210
Time 17.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™D 54274
SOLVENT cpcl3
NS 5
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 36
DW 60.800 usec
DE 6.50 usec O_SOZ Et
TE 295.7 K
D1 1.00000000 sec
TDO 1 X
HANNEL f1 |
NUC1 1H
Pl 14.75 usec (6] (6] ‘
PL1 -1.00 dB
PL1W 10.56200695 W
SFOL 400.1324710 MHz
F2 - Processing parameters
ST 32768
SF 400.1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
[
Il
if
T T T T T T T T T T
10 9 8 7 6 4 3 2 1 0 ppm|
~ ol o] [e = | [](on &)
= el e = al == hr
o ol el |- - ] e llen -
DT o FTO IORO T O o]
Current Data Parameters S~ nmodmnN o — NSy ® g gy
INAME ~RAF-AG-03-RK-ET-BSA-13C 33NS VANILXNY o S ~ < O 6 N 1<
NO 4 e e PR IR TR SR (L D =1 [N N N N H
PROCNO 1
F2 - Acquisition Parameters \/ \/ \\ \/// ‘ ‘ \'/ ‘ ‘ \ /
Date 0200210
Time 17.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG ~ 2gpg30
1D 65536
ISOLVENT coci3
NS 33
Ds
swH 26041.666 Hz
FIDRES ~ ~0.397364 Hz
InQ 12582912 sec
RG
DW 19.200 usec
DE 6.50 usec O—SOZ Et
TE 296.1 K
D1 1.00000000 sec
D11 '0.03000000 sec
T00 1 X
PL1 -2.00 dB 0] 9]
PLIW  56.53121948 W
SFO1  100.6238364 MHz
CHANNEL f2 =
cPOPRG2 waltz16
NuC2 1H
PCPD2 80.00 usec
pL2 -1.00 dB
pL12 13.69 dB
PL13 14.50 dB
PL2W 1056200695 W
L12W  0.35871249 W
PL13W  0.20767781 W
SFO2  400.1316005 MHz
F2 - Processing parameters
Si 32768
S 100.6127891 MHz
D EM
ssB
L5 1.00 Hz
G
pC 1.40
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME  RAF-RKU-2-060-PC-BSA-1H
EXPNO 3

PROCNO 1

F2 - Acquisition Parameters
Date_ 20180406

Time 11.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 54274
SOLVENT CDCI3

NS 16

DS 0

SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 161

DW 60.800 usec
DE 6.50 usec

TE E

D1 1.00000000 sec

Pl 14.75 usec

PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768

SF 400.1300097 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T
11 10 9

6~ oo

|20 ~
1.13

=<
2.22 ~
[> o7 —

-
2

1
2

|e el —

.1

2
2
1

Current Data Parameters
NAME  RAF-RKU-2-060-PC-BSA-13C
EXPNO 4

PROCNO 1

F2 - Acquisition Parameters
Date_ 20180406

Time 11.19

INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG zgpg30

53

TD 65536
SOLVENT CDCI3
NS 150

DS 0

SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 2050

bw 19.200 usec
DE 6.50 usec
TE 297.6 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

1H
80.00 usec
-1.00dB
13.69 dB
14.50 dB
10.56200695 W
0.35871249 W
0.29767781 W
SFO2 400.1316005 MHz

F2 - Processing parameters

Sl 32768

SF 100.6127731 MHz
W EM

0
LB 1.00 Hz
0

——160.89|
——157.78}
——151.66}
135.32]
134.84]
134.47]
129.76]
128.41]

/

§134.34
X \

P R

AF-

116.69]
——103.80]

[N
Ie}
<
—
-

KU-2-060-PC-BSA-13C

0-SO,Ph

220 210 200 190 180

T
120 110 100 90 80

S22

—2.362

20.83




Current Data Parameters
NAME RAF-RKU-2-025-1H

EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180316
Time 22.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 35
DS 0
SWH 10000.000 Hz 0-SO,Ph
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 106.54 X
DW 50.000 usec
DE 6.50 usec
TE 296.0 K
D1 1.00000000 sec o o
TDO 1
======== CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300137 MHz
WwDwW EM
SSB 0
LB 0.30 Hz
GB 0 L
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
A 4
AN M| A0 —
O M w0 NOOOOS OO~ [}
o~ < MON~NMON~NMWD O © n o<
oONm WYV DOILTMOT O NO ™~
O 1 1 M OMOMNNNN - o ~ I~ ©
— R e B B B B B B | — M~~~
Current Data Parameters
NAME  RAF-RKU-2-025-13C RAF-RKU-2-025-13C
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180316

Time 22.09
INSTRUM spect

C
PROBHD 5mm PABBO BB/
PULPROG zgpg30

™D 65536
SOLVENT CDCI3
NS 500

DS 0
SWH 29761.904 Hz 0O-S0O,Ph

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 197.27 \

DW 16.800 usec

DE 6.50 usec

TE 296.0 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1 O O

= CHANNEL f1 ==;
125.7703637 MHz
C

SFO1
NUC1

P1 8.90 usec
PLW1 103.00000000 W
=== CHANNEL {2 ========
500.1320005 MHz
1

NUC2

CPDPRGJ[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W

F2 - Processing parameters
S| 32768

SF 125.7577948 MHz
W EM

WD

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters

NAME  RAF-RKU-954-BSA-PT-1H
EXPNO 9

PROCNO 1

F2 - Acquisition Parameters
Date_ 20181217

Time 20.28
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536

NMR (125 MHz, CDCls) of 8¢

1.253

SOLVENT cDcl3 0-S0,Ph
NS 7
DS 0 t-Bu
SWH 10000.000 Hz X
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 30.72
DW 50.000 usec 9) 0]
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
TD 1
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
S| 65536
SF 500.1300138 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 0 ppm
ollo|N|o|o s} =}
all ||| ] — [}
J O O CMSOO0O DS~ i
Qo <~ NOo~NOYQ < vwg 3 &8
o <N WwYoowwos I No™~ wve
©wnw < OOONN A o NI~ © < <
e R R R I I IR I — ~~~ X%
Current Data Parameters
NAME  RAF-RKU-954-BSA-PT-13C
EXPNO 10
PROCNO 1 RAF-RKU-954-BSA-PT-13C
F2 - Acquisition Parameters
Date_ 20181217
Time 20.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™D 65536
SOLVENT CDCI3
NS 66
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
A 1.1010048 sec
RG 197.27 O_Sozph
DW 16.800 usec
DE 6.50 usec b
TE 296.1 K t-Bu X
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
S 125.7703637 M
NUC1 3C
P1 8.90 usec
PLW1 103.00000000 W
= == CHANNEL f2 ==
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
Sl 32768
SF 125.7578052 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
nan i
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME  RAF-RKU-2-080-DP-BSA-R-1H

EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180524
Time 2213
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65!
SOLVENT CDCI3
NS 16 0-S0O,Ph
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz Ph \
AQ 3.2767999 sec
RG 134.65
bW 50.000 usec
DE 6.50 usec
TE 298.4 K O (@]
D1 1.00000000 sec
TDO 1
== = CHANNEL f1 =
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300129 MHz
WDW EM |
SSB 0
LB 0.30 Hz
GB 0
pPC 1.00
L
T T T T T T T T T
11 10 9 4 3 2 1 0 ppm
= M
- ® n o<
0 < NO™~
— o NN ©
o ~~~
Current Data Parameters
NAME  RAF-RKU-2-080-DP-BSA-R-13C RAF-RKU-2-080-DP-BSA-R-13C
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180524
Time 22.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 180
DS
SWH 29761.904 Hz
FIDRES 0.454131 Hz -
AQ 1.1010048 sec 0] SOZPh
RG 197.27
DW 16.800 usec Ph
DE 6.50 usec \
TE 298.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 (@) ()
= CHANNEL f1
125.7703637 MHz
13C
P1 8.90 usec
PLW1 103.00000000 W
= = CHANNEL f2
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577930 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
—— Lo I ‘\ ‘ ‘
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (500 M

Current Data Parameters

13C NMR (125 MHz, CDCls) of 8f

\N/%m//

_—2.370

T~2.314

NAME  RAF- RKU 2-038-24-BSA-1H
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180325 0O-SO,Ph
Time 17.22
INSTRUM Spec!
PROBHD 5mm PABBO BB/ AN “
PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 16 (@) (@)
DS
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 85.91
DW 50.000 usec
DE 6.50 usec
TE .
D1 1.00000000 sec
TDO 1
CHANNEL f!
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300116 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J ‘ v A
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
ollold| | S <™
all [Hlall  |ai i 1 lv)
MM W 0D 0T NO © [=]
Od O NRNOONT MM n 0o © w0
408 O WLWITOHDHBOOS o NQor~ ~ oS
©nm M OOOONNNQ =} N~ © [=JTo}
A dA A dAddAdAAAA — ~ I~ ~ N -
Current Data Parameters
NAME ' RAF-RKU-2.038-24-BSA-13C RAF-RKU-2-038-24-BSA-13C
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180325
Time 17.23
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 100
DS 0-SO,Ph
SWH 29761.904 Hz
FIDRES 0.454131 Hz \
Al 1.1010048 sec
RG 197.27
bw 16.800 usec
DE 6.50 usec O O
TE 297.0K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
= == CHANNEL f2 =:
SFOZ 500. 1320005 MHz
uC2
CPDPRG[Z Wa\tzlG
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577948 MHz
WDwW 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 T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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170
153
135
118
1.492
1.475
1.457

T N

Current Data Parameters
NAME  RAF-RKU-2-051-E-BSA-REAL-1H
1

N

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20180403

Time 10.25

INSTRUM spect

PROBHD 5mm PABBO BB-

PULPROG 2930

TD 54274 -
SOLVENT cbei3 o SO2Ph
NS 16

DS 0

SWH 8223.685 Hz

FIDRES 0.151522 Hz \
AQ 3.2998593 sec

RG 203

bw 60.800 usec

DE 6.50 usec (@) (@]
TE 296.8 K

D1 1.00000000 sec

DO 1 OEt

CHANNEL f1 =
1H

14.75 usec

-1.00 dB
10.56200695 W
SFO1 400.1324710 MHz

F2 - Processing parameters
| 32768

SF 400.1300101 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
I Il
I
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
H o3 fm ﬂ H : N
ol (el [de < — N
N N AN =~ N o}
[TomTe} WO OMO T~ DN
e ©W Q@MY MOANA o 29838 9 5
o~ CH WTPOTO IS mee o ©
© S OOANNAdA—d—d O ~NNG 19 <
— A A A A A AAA A NN~ © ~
Current Data Parameters
NAME  RAF-RKU-2-051-E-BSA-REAL-13C RAF-RKU-2-051-E-BSA-REAL-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180403
Time 10.27
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT cDpci3
NS 734
DS 0 -
SWH 26041.666 Hz O Sozph
FIDRES  0.397364 Hz
AQ 1.2582912 sec
RG 2050
DW 19.200 usec X
DE 6.50 usec
TE 297.1K
D1 1,00000000 sec
D11 0.03000000 sec (@) (@]
TDO 1

OEt

= CHANNEL f1
13C

SFO1 100.6238364 MHz

= = CHANNEL f2
CPDPRG[2 waltz16
NUC2 H

PCPD2 80.00 usec
PL2 -1.00dB
PL12 13.69 dB
PL13 14.50 dB

PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz

F2 - Processing parameters
32768

Sl
SF 100.6127712 MHz
DW EM

1.00 Hz

T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls) of 8i

Current Data Parameters DO ERAI2ZITILTY 2 58
NAME RAF-AG-03-RK-BSA-lHocormrmrmLwoaaNNOO o 0w ™
EXPNO 5 B N A A A N NI RC IR N
PROCNO 1 ‘ ‘ ‘

F2 - Acquisition Parameters

/
\
N\

Date_ 20200210
Time 17.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 54274
SOLVENT CDC13
NS 3
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 90.5 0O-SO 2 Ph
DW 60.800 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec N
TDO 1
== CHANNEL f1l ==
18 o O
14.75 usec
-1.00 dB |
10.56200695 W |
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T
10 9 8 7 6 5 1 0 ppm
<] (0w ol (o = ol for
o |o|o o o —llo
o [ — = of|m
O M OO OO 0N A © ~
[Current Data Parameters ne o AN~ arn o © = 8 3 2 2
NAME  RAF-AG-03-RK-BSA-13C 33 B VOARAIJINS @ S NN PRI
EXPNO 6 G o Ad A A A A A — ~~~ N —
[PROCNO 1
F2 - Acquisition Parameters \/ ‘ \\/ / /// ‘ ‘ \‘/ ‘ ‘
ate_ 200210
[Time 17.18
INSTRUM spect
[PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
[TD 6
ISOLVENT CDCI3
NS
DS
SWH 26041.666 Hz —
FIDRES 0.397364 Hz O Sozph
JAQ 1.2582912 sec
R
DW 19.200 usec
DE 6.50 usec \
[TE 295.9 K
D1 1.00000000 sec
D11 0.03000000 sec
[TDO 1 O O
C:
P1 8.50 usec
56.53121948 W
100.6238364 MHz
CHANNEL 2
[CPDPRG[2 waltz16
NUC2
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
[SFO2 400.1316005 MHz
F2 - Processing parameters
ISF 100.6127772 MHz
WwDw 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 T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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IH NMR (500 MHz, CDCls) an

7.362] Q.
7.323

13C NMR (125 MHz, CDCls) of 9a

o
O
N
~

7.968
7.951
7.594
7.577
7.379
7.213
—6.285
—2.364

/
%
A

Current Data Parameters
NAME RAF-RKU-952-CLBSA-1-1H
4

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20181208

Time 19.13

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 7930 -
) 65536 0-80, cl
SOLVENT CDCI3

NS

DS 0 A
SWH 10000.000 Hz

FIDRES 0.152588 Hz

AQ 3.2767999 sec

RG 30.72 O O
DW 50.000 usec

DE 6.50 usec

TE .

D1 1.00000000 sec

TDI 1

SFO1 500.1330885 MHz
NUC1 H

P1 13.35 usec
PLW1 16.00000000 W

F2 - Processing parameters

SI 536
SF 500.1300146 MHz
WDW EM
SSB
LB 0.30 Hz
GB 0
PC 1.00 | |
I
|
I
U
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
ol |1eeee < <
ail laildigl- i ()
S~ ™ MO~ OY 0o MO ©
~un © QUL AANNMN® ~ vwg 3 pas
SN~ d aAYYmooaNo o No™~ @
© o v TOOMOHNN A o NI~ © (=]
— - o D e R e R kR ) — ~~~ 3%
Current Data Parameters
NAME  RAF-RKU-952-CLBSA-1-13C
EXPNO 4
PROCNO 1 RAF-RKU-952-CLBSA-1-13C
F2 - Acquisition Parameters
Date_ 20181208
Time 19.14
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
D 65!
SOLVENT CDCI3
NS 63 0-S0, Cl
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz \
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 295.7 K o o
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= == CHANNEL f1 ==:
SFO1 125.7703637 MHz
NUC1 C

P1 8.90 usec

PLW1 103.00000000 W

CHANNEL f2

500.1320005 MHz
H

NUC2 1
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W

F2 - Processing parameters
SI 32768

SF 125.7577988 MHz
WD 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 T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0  ppm
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Current Data Parameters

NAME RAF-RKU-Ph-CIBSA-1H
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190326
Time 15.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
L 9 O-SOQOCI
SOLVENT CDCI3
NS
DS 0 N
SWH 8223.685 Hz
FIDRES 0.151522 Hz (o)
AQ 3.2998593 sec
RG 161
DW 60.800 usec
DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 ===
NUC1 1H
P1 14.75 usec I
PL1 -1.00 dB
PL1IW 10.56200695 W
SFO1  400.1324710 MHz ‘
F2 - Processing parameters
Sl 32768
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz |
S8 ©
PC 1.00
T T T T T T T T T
11 10 8 6 5 4 2 1 0 ppm
o| |+|S|w s}
ol _Sfldlo —
© O © N S NOONKNDN —
<0< < S HdNNO0OO N~ o N o
o~ M N oot ANS o RN
© 1y < OO NNNA A =] NN
Current Data Parameters — - A A A A A A A A — ~ I~
NAME  RAF-RKU-Ph-CIBSA-13C \ / ‘ ‘ \\ \/ // ' / ‘ \‘
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date_ 0190326
Time 15.02
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 187
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 30
DW 19.200
DE 650 usec O'SOZOQ
TE 296.9 K
D1 1.00000000 sec
D11 0.03000000
ol g sec N
P1 8.50 usec O O
PL1 -2.00 dB
PLIW  56.53121948 W
SFO1  100.6238364 MHz
======== CHANNEL f2 ==
CPDPRG[2  waltz16
NUC2 H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69dB
PL13 14.50 dB
PL2W 10.56200695 W
PLI2W  0.35871249 W
PLI3W  0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
Sl 32768
SF 100.6127732 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB [
PC 1.40
‘ ] [ | ‘
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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MHz, CDCls) of 9c

7 577
7.260
1.276

N\\%///

Current Data Parameters
NAME  RAF- RKU 955-PTBUT-CIBSA-1H
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181214
Time 13.23
INSTRUM spec
PROBHD 5mm PABBO BB/
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 10
DS
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 48.36 0-S0, Cl
DW 50.000 usec
DE 6.50 usec
TE 296.1 K t-Bu AN
D1 1.00000000 sec
TDO 1
== = CHANNEL f1 =
SFO1 500.1330885 MHz O O
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300133 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 0 ppm
e < <
INIESHINIT=1E] — >
NS WO © IS S0 0MO [Te]
hN@ N N N—SH©Q OO @ gy AN
O dN A MHO® WO No~ ©
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Current Data Parameters
NAME  RAF- RKU 955-PTBUT-CIBSA-13C
EXPNO
PROCNO l RAF-RKU-955-PTBUT-CIBSA-13C
F2 - Acquisition Parameters
Date_ 20181214
Time 13.24
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
bs o 0-s0 cl
DS 0 -
SWH 29761.904 Hz 2
FIDRES 0.454131 Hz t B
AQ 1.1010048 sec -bu B
RG 197..
bW 16.800 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec O O
D11 0.03000000 sec
TDO 1
= = CHANNEL f1 ==:
SFO1 125.7703637 MHz
NUC1
P1 usec
PLW1 103 00000000 w
= = CHANNEL f2 ==:
SFO2 500. 1320005 MHZ
NUC2
CPDPRG[2 Wa\!ZlG
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
S| 32768
SF 125.7577979 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
S _ iy ‘ ‘ J _ “‘ T L 4 M o

T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S31



1 13
H NMR (500 MHz, CDCls) and *°C NMR (125 MHz, CDCIs) of 10a
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Current Data Parameters
NAME  RAF-RKU-2-062-PC-MSA-1H
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 0180405
Time 23.47
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG 2930
TD 65536 -
SOLVENT CDCI3 O MS
NS 10
DS 0
SWH 10000.000 Hz AN
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 106.54 O o
DW 50.000 usec
DE 6.50 usec
TE 3
D1 1.00000000 sec
TDI 1
==: = CHANNEL f1 =:
SFO1 500.1330885 MHz
NUC1 H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
S| 65536
SF 500.1300119 MHz
WDW EM
SSB
LB 0.30 Hz
GB
PC 1.00 |
|
|
|
M i ’ (. e oA ]
T T T T T T T T T T T T
11 10 9 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME  RAF-RKU-2-062-PC-MSA-13C RAF-RKU-2-062-PC-MSA-13C
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180405
Time 23.48
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG 2gpg30
TD 5536
SOLVENT CDCI3
NS 50
DS 0 O-Ms
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27 A
bw 16.800 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec O O
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
= == CHANNEL f2 =:
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577958 MHz
WDwW EM
SSB
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1 13
H NMR (500 MHz, CDClIs) and ~*C NMR (125 MHz, CDClIs) of 10c
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Current Data Parameters
NAME RAF-RKU-956-MSA-PTB-1H
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181217
Time 20.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930 O-Ms
TD 65536
SOLVENT CDCI3 _
NS 16 t Bu \
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 69.35 (0] (0]
DW 50.000 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 536
SF 500.1300141 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 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME  RAF-RKU-956-MSA-PTB-13C
EXPNO 14
PROCNO 1 RAF-RKU-956-MSA-PTB-13C
F2 - Acquisition Parameters
Date_ 20181217
Time 20.44
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 40
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec O-Ms
TE 295.8 K
D1 1.00000000 sec
D11 0.03000000 sec t-Bu
TDO 1 AN
CHANNEL f1 =
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec O O
PLW1 103.00000000 W
= == CHANNEL f2 =:
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577959 MHz
WDwW EM
SSB
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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IH NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls) of 10f

PL1 -2.00 dB

PLIW 56.53121948 W
SFO1 100.6238364 MHz
= = CHANNEL f2 =:
CPDPRG[2 waltz16
NUC2 H

PCPD2 80.00 usec
PL2 -1.00 dB

PL12 13.69 dB

PL13 14.50dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz

F2 - Processing parameters
S| 32768

SF 100.6127771 MHz
WDW EM

1.00 Hz

© © O < N N o
o~ O © ~ o~
M NN < ™ < ™
o~~~ © ™ NN
Current Data Parameters
NAME  RAF-RKU-958-24DM-MSA-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 0190107
Time_ 14.11 O-Ms
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
i) 4274 X
SOLVENT CDCI3
NS 16
DS 0
SWH 8223.685 Hz O O
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 90.5
DW 60.800 usec
DE 6.50 usec
TE 3
D1 1.00000000 sec
TDO 1
I
= CHANNEL f1 =:
1H
14.75 usec
-1.00 dB
10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I
|
4JU‘J I}
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
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Current Data Parameters
NAME  RAF-RKU-958-24DM-MSA-13C
EXPNO 2
PROCNO 1 RAF-RKU-958-24DM-MSA-13C
F2 - Acquisition Parameters
Date_ 20190107
Time 14.13
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG zgpg30
SOLVENT CDCI3
NS 50
DS 0
SWH 26041.666 Hz O-Ms
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec X
DE 6.50 usec
TE 293.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 O O

T T T T T
220 210 200 190 180

160

150

140

T T T T T T T T T
130 120 110 100 90 80 70 60 50

40 30 20 10 0 ppm
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1 13
H NMR (500 MHz, CDClIs) and *°C NMR (125 MHz, CDCIs) of 10h
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Current Data Parameters
NAME  RAF- RKU 2-ETHOXY-MSA-1H
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 0180402
Time_ 14.06
INSTRUM spect O-Ms
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCI3 X
NS 16
DS 0
SWH 10000.000 Hz
FIDRES  0.152588 Hz (@) (@)
AQ 3.2767999 sec
RG 5
oW 50,000 usec OEt
DE 6.50 usec
TE .
D1 1.00000000 sec
TDO 1
==: = CHANNEL f1
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300000 MHz
WD EM
SSB
LB 0.30 Hz
GB
PC 1.00
i
I
|
[
il )
-, 1
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
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Current Data Parameters
NAME ~RAF-RKU-2-ETHOXY-MSA-L3C RAF-RKU-2-ETHOXY-MSA-13C
EXPNO
PROCNO l
F2 - Acquisition Parameters
Date_ 20180402
Time_ 14.07
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG 2gpg30
TD 36
SOLVENT CDCI3
NS 024 O-Ms
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz \
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 2975 K (@) (@)
D1 1.00000000 sec
D11 0.03000000 sec
D0 1 OEt
== CHANNEL f1 =:
SFO1 125,7703637 MHz
NUC1
P1 8.90 usec
PLW1 103.00000000 W
= == CHANNEL f2 =:
SFOZ 500.1320005 MHz
1H
CPDPRG[Z waltz16
PCPD2 80.00 usec
PLW2  16.00000000 W
PLW12  0.44556001 W
PLW13  0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577930 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 m
pp
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Current Data Parameters
NAME  RAF-RKU-2-059-PC-CSA-1H

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20180405

Time 23.36

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

D 65536
SOLVENT CDCI3
NS 16

DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 98.91
DW 50.000 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1 = =
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec

PLW1 16.00000000 W
F2 - Processing parameters
SI 65536

SF 500.1300118 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
| |
|'
T T T T
11 10 9
(N
Slold

213.45)
——160.94}
—157.39
—151.71

Current Data Parameters

NAME  RAF-RKU-2-059-PC-CSA-13C
EXPNO 2

PROCNO 1

F2 - Acquisition Parameters
Date_ 20180405

Time 23.38
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30

D 65!
SOLVENT CDCI3
100

NS

DS

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27

bw 16.800 usec

SFO1 125.7703637 MHz
13C

8.90 usec
PLW1 103.00000000 W

= CHANNEL f2 =
SFO2 500.1320005 MHz

NUC2 1l
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W

F2 - Processing parameters
S| 32768

SF 125.7577951 MHz
WDW EM

1.00 Hz

T T T T T T T T
220 210 200 190 180 170 160 150

1

{

m;
o
2= "]

7
2

.0

197 ~
1.03/

1.07 —
—

.0
.0

|—=
—
2.97 =
—
===

1
3

26.83
25.20
_—20.92

X

——114.40)

—102.76}

—58.17
19.74
19.67

o
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Current Data Parameters
NAME  RAF-RKU-Ph-CSA-1H
XP| 1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190530
Time 18.01
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2930
TD 54274
SOLVENT CDCI3
NS 16 -
DS 0 O S O 2
SWH 8223.685 Hz
FIDRES 0.151522 Hz O
AQ 3.2998593 sec AN
RG 90.5
bw 60.800 usec
DE 6.50 usec
TE 297.5K
D1 1.00000000 sec O O
TDO 1
CHANNEL f1
NUC1 1H
P1 14.75 usec
PL1 dB

PL1W 10.56200695 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768

SF 400.1300101 MHz
WDW EM | !
SSB 0 | I I

LB 0.30 Hz
GB 0
PC

1.00

T
1 -1 -2 ppm
old|(o o) 32} o~ anm AN oroc
S|o||S o3} =] o =il t=l Y k=1 t=] k=)
Al (=) L= L= S|l oo
= 0 N O 0 N o~ ~
< © Mo ™M ©-HOoN~ = N O © ~~ oY Mo oW
A e SO 853 8 3853 § ERe 3g3sd 9099
gﬁyﬁo RAF-RKl;-Ph»CSA-lSC N — o Ao — ~~~ ISR NN
roce \ 1 N NNV AN
F2 - Acquisition Parameters
Date_ 20190530
Time 18.03
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG 29pg30

[TD 6!
ISOLVENT CDCI3
NS 70

DS 0
[SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG
DW 19.200 usec
DE 6.50 usec
[TE 297.8 K
D1 1.00000000 sec
D11 0.03000000 sec
[TDO 1
CHANNEL f1 =: O SOZ
NUC1 13C
P1 8.50 usec O
PL1 -2.00dB \
PL1W 56.53121948 W
ISFO1 100.6238364 MHz
== CHANNEL f2 =: =
[CPDPRG[2 waltz16 O O
NUC. 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB

PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768

ISF 100.6127746 MHz
WD EM

ISSsB 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 T T T T T T T T T T
250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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Current Data Parameters
NAME  RAF-RKU-953-CSA-PT-1H
11

EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date_ 20181217

Time 20.35

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 65536

SOLVENT CDCI3
NS 16

DS 0

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 61.42

DW 50.000 usec
DE 6.50 usec
TE 295.7 K

D1 1.00000000 sec
TD 1

SFO1 500.1330885 MHz
NUC1 1H

P1 13.35 usec
PLW1 16.00000000 W

F2 - Processing parameters
SI 65536

SF 500.1300139 MHz
WDW EM

I

9.49,
313/ 1
3.14/

D
SSB 0
LB 0.30 Hz
GB 0 |
PC 1.00 Loy | 0 O
|
il “h i Ih
T T T T \ T
10 9 8 4 2
ISHSHIS] <] <] e o ol
=ik=lik=] -~ — N | |
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RAF-RKU-953-CSA-PT-13C

—58.14

Current Data Parameters
NAME  RAF- RKU 953-CSA-PT-13C]

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20181217
Time_ 20.36
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zgpg30
536

TD
SOLVENT CDCI3
NS 98

DS

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27

Dw 16.800 usec
DE 6.50 usec
TE 295.8 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 ==
125.7703637 MHz
C

P1 8.90 usec
PLW1 103.00000000 W
= CHANNEL f2 ==
500.1320005 MHz
1H

CPDPRG[2 waltz16
80.00 usec
16.00000000 W
0.44556001 W
PLW13 0.22411001 W

F2 - Processing parameters
SI 32768

SF 125.7577952 MHz
WDW E

SsB 0

LB 1.00 Hz

GB 0

1.40

T T T T T
220 210 200 190 180 170

T
120 110 100 90 80

T
10 0 -10  ppm
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Current Data Parameters
NAME  RAF-| RKU 2-040-24-CSA-1H

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20180325

Time 17.38

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 65536
SOLVENT CDCI3
NS 16

DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 106.54
DW 50.000 usec o SOZ
DE 6.50 usec
TE . (0]
D1 1.00000000 sec N
TDO 1
CHANNEL f1
SFO1 500.1330885 MHz 0o o
NUC1
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300116 MHz
WDW EM
SSB
LB 0.30 Hz
GB
PC 1.00
[ [
1 u
T T T T \ \ \
9 8 5 4
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Current Data Parameters RAF-RKU-2-040-24-CSA-13C
NAME  RAF-RKU-2-040-24-CSA-13C
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180325
Time 17.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65!
SOLVENT CDCI3
NS 500
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27
bW 16.800 usec
DE 6.50 usec
TE 297.3K 0-8S03
D1 1.00000000 sec
D11 0.03000000 sec O
TD! 1
= CHANNEL f1
SFO1 125.7703637 MHz
NUC1 13C (@]
P1 8.90 usec
PLW1 103.00000000 W
CHANNEL f2
SFO2 500.1320005 MHz
NUC2 1l
CPDPRGJ[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
Sl 32768
SF 125.7577926 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pPC 1.40
T T T T T T T T T T
220 210 200 190 180 120 110 100 90 80 70
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Current Data Parameters
NAME  RAF-RKU-2-049-3ETHOXY-CSA-1H

EXPNO 6

PROCNO 1

F2 - Acquisition Parameters
Date 0180404

Time

INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2930

T 54274
SOLVENT CDCI3
NS 16

DS 0 -
SWH 8223.685 Hz O SOZ
FIDRES 0.151522 Hz O
Al 3.2998593 sec
Rg 144 AN
bW 60.800 usec
DE 6.50 usec
i 1.00000000
sec
TDO 1 (0] (6]
= CHANNEL f1 ==
NUC1 1H OEt
P1 14.75 usec
PL1 -1.00 dB
PLIW 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SF 400.1300098 MHz |
WDW EM !
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I
| [ I
\ |
! \‘\ Iif
T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 -1 ppm
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NAME  RAF-RKU-2-049-3ETHOXY-CSA-13C
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180404
Time 16.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 650
DS
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec -
RG 2050 O SOZ
Dw 19.200 usec
DE 6.50 usec O
TE 297.6 K \
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
OEt
100.6238364 MHz
==: CHANNEL f2 =
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
pPL2 -1.00dB
PL12 13.69dB
PL13 14.50dB
pPL2W 10.56200695 W
pL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
Sl 32768
SF 100.6127720 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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IH NMR (400 MHz, CDCls) an

o

13C NMR (100 MHz,

I3) of 12a

Current Data Parameters

7.401
7.381

A

—7.260

X

7.200
7.181

—

—
[Te)
wn

4.261 O

%4.243 O
X

4.226 O

4.208

2.355
2.345

<

1.320
1.302
1.285

e
N

NAME RAF-AG-128-1H
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180720
Time 12.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930 OH
D 54274
SOLVENT CDCI3
NS 10 N
DS 0 A
SWH 8223.685 Hz CO,Et
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 32
DW 60.800 usec
DE 6.50 usec
TE 297.0K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
Il
F2 - Processing parameters !
Sl 32768
SF 400.1300100 MHz
WDW [
SSB 0
LB 0.30 Hz i . /_\‘JJL \
GB 0
P LU0 T T T T T T T T T
11 10 9 8 7 6 5 4 2 1 0 ppm
o|lN < < © —
ol =] ol [s0) [s0)
— © a4 M
< NN~ S o ANNO®©® Mo ™ =
o X OO temnmoo oo = @
n MmO NN O ~NNN© SN - ™
Current Data Parameters — - O M~ N~~~ © © o~ —
NAME  RAF-AG-128-13C ‘ \ ’ \ / ‘ \\% \ / ‘ ‘
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
ate_ 20180720
Time 12.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT CDCI3
NS 50
DS
SWH 26041.666 Hz
FIDRES 0.397364 Hz
Al 1.2582912
R% 2050 see OH
bw 19.200 usec
DE 6.50 usec
TE 297.0 K
D1 1.00000000 sec %
D11 0.03000000 sec
CO,Et
PL1 -2.00 dB
PLIW 56.53121948 W
SFO1  100.6238364 MHz
CPDPRG[2  waltz16
C2 H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69.dB
PL13 14.50 dB
PL2W 10.56200695 W
PLI2W  0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127762 MHz
WDW M
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
iy |
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME RAF-AG-121-2-1H
EXPNO 9

100 MHz, CDClzs) of 12b

[S23's)
n ™M
NN
< s

4.270
1.327
1.309
1.291

N

N

PROCNO 1
F2 - Acquisition Parameters
Date_ 20180803
Time 12.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 542
SOLVENT CDCI3
NS
DS 0 OH
SWH 8223.685 Hz
FIDRES 0.151522 Hz \
AQ 3.2998593 sec \
RG 101 CO,Et
DW 60.800 usec 2
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
TDI 1
======== CHANNEL f1 ========
NUC1 1H
P1 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W |
SFO1  400.1324710 MHz |
F2 - Processing parameters |
Sl 32768 |
SF 400.1300100 MHz I I
WDW EM |
SSB
LB 0.30 Hz l
GB 0
P ITUU T T T T T T T T T
11 10 9 8 7 5 4 3 2 1 0 ppm
e < < -~ N
| ] N < [s0]
™ — O M
3] n & WO NDdNO® W® <
] @ 0w O QoMo oA [}
L ™o NN ONNNO <o ™
Current Data Parameters — — — @ N~ M~~~ © © —
NAME  RAF-AG-121-2-13C ‘ ‘ \/ / ‘ \\% \ / ‘
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180803
Time 12.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 29
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 2050
bw 19.200 usec
DE 6.50 usec OH
TE 296.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 \
== CHANNEL f1 ========
NUCL 13C N
P1 8.50 usec COzEt
PL1 -2.00 dB
PLIW 56.53121948 W
SFO1 100.6238364 MHz
== CHANNEL f2 ========
CPDPRG[2  waltz16
NUC: 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W  0.35871249 W
PL13W  0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S| 32768
SF 100.6127741 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
A Ay ml W[ o ‘ W, oy M A
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1 13
H NMR (400 MHz, CDClIs) and *°C NMR (100 MHz, CDCIs) of of 12c
oMo MO < ~ o M [e)}
OO MHON-HOO W ™ O < ™M —
N fe} AN N NN ™
N A N w0 < -
Current Data Parameters
NAME RAF-AG-129-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180720
Time 11.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 54
SOLVENT CDCI3
NS 24 OH
DS 0
SWH 8223.685 Hz
FIDRES 0151522 Hz %
AQ 3.2998593 sec
RG 64 CO,Et
DW 60.800 usec t-Bu
DE 6.50 usec
TE 297.0K
D1 1.00000000 sec
TDO 1
P1 14.75 usec
PL1 -1.00 dB
PL1IW 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters .
S| 32768 !
SF 400.1300100 MHz | I
WDW EM
SSB 0 [}
LB 0.30 Hz .
GB 0
PC 100 T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
< o < ©
(3] =] N ©
< — [3Y :
[ EN] [Te) © 0 MmN~ mo© o © a
n wn 32} NN O I~~~ O < o < [32}
Current Data Paéa]lg(;lelr;c — — — 0 M~ N~~~ © © M m —
NAME  RAF-AG-129-
] 2
e e YA YRy )
F2 - Acquisition Parameters
Date_ 20180720
Time 11.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT cDbci3
NS 100
DS 0
SWH 26041.666 Hz
FIDRES  0.397364 Hz
AQ 1.2582912 sec
RG 2050
DW 19.200
DE 6.50 usuescec O H
TE 296.9 K
B
D11 X
TDO 1 \
======== CHANNEL f1 ======== \
NUC1 aC COQEt
P1 5 -
PL1 50045 t-Bu

PLIW 56.53121948 W
SFO1 100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 13.69dB

PL13 14.50dB

PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768

SF 100.6127743 MHz
WDwW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

o A ‘w A Ay sl e
T T T T T T

T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1 13
H NMR (400 MHz, CDClIs) and *°C NMR (100 MHz, CDCIs) of 12d
O OWNLW A= MM 0 ML O el 0 - o N e} W O N
MmNOoOO~LOVLMOS I~ WnW — W O T ™M < oM AN O
OO FFTOMMMAN \eJ (\INN(\I o Mmoo m
[ e Sl el e e o i i T} o - o~ —
Current Data Parameters
NAME  RAF-AG-198-1H
EXPNO 23
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190311
Time 13.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 54274
SOLVENT CDCI3
6
DS 0
SWH 8223.685 Hz OH
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 57
DW 60.800 usec %
DE 6.50 usec
T 298.3 K CO,Et
D1 1.00000000 sec Ph
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 14.75 usec
PL1 -1.00 dB
PL1IW 10.56200695 W
SFO1 400.1324710 MHz |
F2 - Processing parameters
SI 32768 | ‘
SF 400.1300102 MHz ! ‘
WDW EM
SSB 0 I
LB 0.30 Hz |
GB
PC T.00 T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
Hm 3 oj H o o
O < < N N
Ol — o — (3]
— M MOMN~-NO O
< NOSN~NOY OO oOWNO® Od o
] RN ENENENEN H0MO QY ©m &
n << ONNNNN O N~~~ o0 N o™
Current Data Parameters — AAd A A A A A A O N~ I~~~ © © —
NAME ~ RAF-AG-198-13C
EXPNO 24
PROCNO 1 ‘ \\ ‘ \\// ‘ \\// \ / ‘
F2- Acqmsmon Parame(ers
Date 0190311
Time_ 13. 26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 65536
SOLVENT CDCI3
NS 30
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 1030
bw 19.200 usec O H
DE 6.50 usec
TE 298.4 K
D1 1.00000000
D11 003000000 S6¢ %
, CO,Et
2
Ph
PLIW 5653121948 W
SFO1  100.6238364 MHz
=== CHANNEL f2 ========
CPDPRG[2  waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W  10.56200695 W
PLI2W  0.35871249 W
PLI3W  0.29767781 W
SFO2  400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127808 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 T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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IH NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls) of 12e

Current Data Parameters

NAME  RAF-AG-217-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190116

Time 4.54

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

D 54274
SOLVENT CDCI3
NS 16

DS

SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 71.8

bw 60.800 usec
DE 6.50 usec
TE .

D1 1.00000000 sec
TDO 1

= CHANNEL f1 =:
1H

14.75 usec
PL1 -1.00 dB
PLIW 10.56200695 W
SFO1 400.1324710 MHz

F2 - Processing parameters

S| 32768

SF 400.1300099 MHz
W EM

WD

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

5.535
4.266
4.248
4.230

4.212

A
X

OH

V4

CO,Et
Cl 2

10 9 8 7 6 5 4 3 2 1 0  ppm
n|o o © (2}
i~ < @ =
aila = = [}
™ MOOOO MmO O
[Current Data Parameters N N LD oaea B g % 8 8 % ‘g (’:) g
] NY OO D0 ®© D 1QaNge N9 2
NAME ~ RAF-AG-217-13C iy] OmONNNNNN WO~~~ O oo [u]
N — R R I I I I O~~~ ©O “
PROCNO 1
F2 - Acquisition Parameters ‘ \\\\L// \ \\t// \ /
Date 20190116
[Time 4.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 5536 OH
[SOLVENT cbci3
NS 133
DS 0
SWH 26041.666 Hz
FIDRES ~ 0.397364 Hz \
IhQ 1.2582912 sec AN
RG 1030
bw 19.200 usec CO,Et
DE 6.50 usec Cl 2
TE !
D1 1,00000000 sec
D11 0.03000000 sec
[TDO 1
SFO1  100.6238364 MHz
CHANNEL f2 =
CPDPRG[2  waltz16
INUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
113 14.50 dB
PL2W  10.56200695 W
PLI2W  0.35871249 W
PL13W  0.29767781 W
SFO2  400.1316005 MHz
[F2 - Processing parameters
S| 32768
SF 100.6127739 MHz
DW EM
SSB 0
L 1.00 Hz
cB o
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME  RAF-AG-F-ALCOHOL-1H
0

IH NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls) of 12f
/

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20181010

Time 7.27

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

D 54274
SOLVENT CDCI3
NS 16

DS 0

SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 144

bw 60.800 usec
DE 6.50 usec
TE 296.9 K

D1 1.00000000 sec
TDO 1

CHANNEL f1 =
1H

14.75 usec

-1.00 dB
10.56200695 W
400.1324710 MHz

SFO1

F2 - Processing parameters
S| 32768

SF 400.1300097 MHz
WDW EM

OH

Vi

CO,Et

A

A
N

SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I
I
|
| ! |
il I ]
T T T T T T T T
10 8 7 6 4 3 2 1 0 ppm
olw(N| o © [Te)
oo < N L
Al =) o o)
NN WO~ M~ O 00
Current Data Parameters 95 @ P B e 38538 8k 3
NAME ~RAF-AG-F-ALCOHOL-13C o8 8 LRILLIIUY NN o @ ped
EXPNO 11 - o e e e I I I O~~~ © n —
PROCNO 1
Vo NV N
ate_ 20181010
Time 7.29
INSTRUM spect
[PROBHD 5 mm PABBO BB-
PULPROG zgpg30
[TD 65536
[SOLVENT CDCI3
NS 221
DS 0
[SWH 26041.666 Hz
FIDRES 0.397364 Hz
IAQ 1.2582912 sec
RG
DW 19.200 usec
DE 6.50 usec F O H
TE 297.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 %
CHANNEL f1
13C
8.50 usec COZEt
-2.00 dB
56.53121948 W
SFO1  100.6238364 MHz
CHANNEL f2
CPDPRG[2  waltz16
INUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL1. 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
[SFO2 400.1316005 MHz
F2 - Processing parameters
7
ISF 100.6127720 MHz
jwbw EM
[SSB
LB 1.00 Hz
GB
PC 1.40
N il . ] .“ - I " -
" u v ¥ " " y " 4 Wy
T T T T T T T T T T T T T T T T T T T T T
210 200 190 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm
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1F NMR (471 MHz, CDCls) of 12f

Current Data Parameters @ [x\o % @
NAME RAF-AG-19F-R [
ZRocNo ! REXx®

—
F2 - Acquisition Parameters AN

Date_ 20191114
Time 8.50
INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgflgn

TD 131072

SOLVENT cpcl3

NS 10

DS 0

SWH 113636.367 Hz

FIDRES 0.866977 Hz

AQ 0.5767168 sec

RG 197.27 F OH

DW 4.400 usec

DE 6.50 usec

TE 299.0 K

D1 1.00000000 sec \

TDO 1 \
CHANNEL f1 = = CozEt

SFO1 470.5453180
NUC1 19F
Pl 19.75 usec
PLW1 55.00000000 W
F2 - Processing parameters
ST 65536
SF 470.5923770 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J
) T ) T ) T ) T ) T ) T ) T ) T ) T ) T ) T ) T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm|
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'H NMR (500 MHz, CDCls) and *C

NMR (125 MHz, CDCl3) of 12g

Current Data Parameters 2P RoeRnSnNNasD e B B B B
NAME RAF-AG-03-41-1H MWW NNNNNNNNN A A A © [SESESEN] o < [ESEN
EXPNO 3 N ) EREEY ™ ~ —
PROCNO 1 " | NVZ | | \/
F2 - Acquisition Parameters
Date_ 20200121
Time 13.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 9
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 30.72 O H
DW 50.000 usec
DE 6.50 usec \
TE 297.5 K
D1 1.00000000 sec AN
TDO 1
COOEt
= CHANNEL f1l ==
SFO1 500.1330885 MHz
NUC1 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300126 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I |
|
[ |
I I I ‘
T T T T T T T T T T T T T T T T
10.5 10.0 9.5 9.0 8. 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3. 3. 2.5 2. 1.5 ppm|
N < o — o —~ =)
o ||~ =1 =) =3 =3 —
N o o = 5 i
] CECINE BB
< MON~NON © HWwoS oo N ©
[Current Data Parameters I OO WO O — OoNOonN — ©
NAME  RAF-AG-03-41-13C n MMM ANNN ©O© N~~~ O N o ™
EXPNO 4 — Add A A © M~~~ © © —
i N NV ||
F2 - Acquisition Parameters
Date_ 200121
[Time 13.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
[TD 65536
[SOLVENT CDCI3
NS 16
DS 0
[SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RS : OH
DW 16.800 usec
DE 6.50 usec
[TE 297.8 K
D1 1.00000000 sec \
D11 0.03000000 sec \
[TDO 1
== CHANNEL f1 COOEt
[SFO1 125.7703637 MHz
INUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
== CHANNEL {2
500.1320005 MHz
INUC2 1H
ICPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
ISI 32768
ISF 125.7578048 MHz
wDw EM
ISSB
LB 1.00 Hz
GB
PC 1.40
b . A o N ey i gt o o oo
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1 13
H NMR (500 MHz, CDCI3) and ~*C NMR (125 MHz, CDCIs) of 12h
Current Data Parameters CRR2323 * 2232 s IS
NAME RAF-AG-03-59-R-1H MNNNNAA e} NN NN <« ™ [ EURS
EXPNO 1 N 0 B INEN] e
1 N | N || \/
F2 - Acquisition Parameters
Date_ 20200204
Time 9.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 2
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 48.36 OH
DW 50.000 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec \
TDO 1 AN
= CHANNEL f1 == - COOEt
SFO1 500.1330885 MHz
NUC1 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300136 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0 | !
PC 1.00
"
I
| [
|
L V. 'O
T T T T T T T T T T T
10 9 8 7 6 5 3 2 1 0 ppm|
o (N ~ |~
5| =} o NI —
N o
© = O N O © 0
] oS ©ONO© SOt oo ™ N
[Current Data Parameters ™ W O M~ m N N~NANO N NN ™ [}
NAME ~ RAF-AG-03-59-R-13C n MM NN NN ©O© N~~~ OO < o — o
EXPNO 2 — A A A O N~NNNN~ ©O N —
e VNI SN |
F2 - Acquisition Parameters
Date_ 20200204
Time 9.39
INSTRUM spect
[PROBHD 5 mm PABBO BB/
PULPROG zgpg30
i OH
[SOLVENT CDCI3
NS 19
DS 0
[SWH 29761.904 Hz
FIDRES 0.454131 Hz
AS) 1.1010048 sec %
RG 197.27
bw 16.800 usec COOEt
DE 6.50 usec
[TE 296.9 K
D1 1.00000000 sec
D11 0.03000000 sec
[TDO 1
== CHANNEL f1 ==;
ISFO1 125.7703637 MHz
INUC1
P1 8.90 usec
PLW1 103.00000000 W
SFo2 5001320005 MHz
INUC2 1H
CPDPRG[2  waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
IS 32768
ISF 125.7577984 MHz
DW EM
ISSB 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 T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm|
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1 13 H
H NMR (500 MHz, CDClIs) and **C NMR (125 MHz, CDCl3) of 12i
=} TO-OTON NHOE 10T -0 MNO O M~ ©Mm oY
Current Data Parameters © OCOMNAO® MU IFTNNAAO T AN OO OO M
E‘Q}’;ﬂ,\l‘fo RAF'AG:;353'1H o~ < T NN N NS NN N
PROCNO 1 ~ RS AR U S A NAd A A A A A A A" "dA 00O
F2 - Acquisition Parameters ‘ ‘N \/ \N‘ \///
Date_ 20191104
Time 17.59
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 15
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
Ag 3.2767299 sec
R 15.7.
bW 50.000 usec
DE 6.50 usec OH
TE .
'[r)éo 1‘000010000 sec
= = CHANNEL f1 =: %
SFO1 500.1330885 MHz
NUC1 1H COzEt
P1 13.35 usec
PLW1 16.00000000 W

F2 - Processing parameters
Sl 65536

SF 500.1300139 MHz
WD! EM
SSB
LB 0.30 Hz
GB
PC 1.00
I
|
|
e B e B B e B e
10 9 8 7 6 5 4 3 2 1 0 ppm
olfw < 0| (o o~
clle D e @
<o L=l Al (oo (3
o)
n o WO~ — o O TN M~
[Current Data Parameters ™ N NOoN~N — © N IONOS O
NAME ~ RAF-AG-353-13C Yo} [} ~ © © O N © HoOoIFN ™M M
EXPNO 3 — © N~~~ ~ © © M ONNN
s NSV IRRRVENY
F2 - Acquisition Parameters
Date_ 20191104
[Time 18.00
INSTRUM spect OH
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
[TD 65536
ISOLVENT CDCI3
NS 21 %
DS 0
[SWH 29761.904 Hz
FIDRES 0.454131 Hz COZ Et
IAQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
[TE 299.2 K
D1 1.00000000 sec
D11 0.03000000 sec
[TDO 1
CHANNEL f1
125.7703637 MHz
13C
P1 8.90 usec
PLW1 103.00000000 W
== CHANNEL 2
500.1320005 MHz
INUC2 1H
ICPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
S| 32768
ISF 125.7577984 MHz
D EM
[SSB
LB 1.00 Hz
[GB
PC 1.40
" " " Ly " R " o
- A - o i M o - ; W
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm|
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IH NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls) of 12j

Current Data Parameters

NAME RAF-AG-363-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20191110
Time 23.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 54274
SOLVENT CDC13
NS 10
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 64
DW 60.800 usec
DE 6.50 usec
TE 297.3 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
1H
14.75 usec
-1.00 dB

10.56200695 W
400.1324710

—7.260
4.220
4.202
4.184
4.167

CO,Et

&
X

|

2.332
2.315
2.297
1.660
1.584
1.567
1.560
1.549
1.542
1.529

1.460

1.386
1.368

1.302
1.285
1.267
0.929
0.919
0.911
0.901

0.883

F2 - Processing parameters
SI 32768
SF 400.1300099 MHz
WDW EM 1
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[
|
10 9 8 7 6 5 0 ppm
o (ofsr|o|wv)]  [o
1= [t | [ —
o olalaon] e
3 -
[Current Data Parameters 3 3 583883 IS 2 R
INAME  RAF-AG-363-13C 8 > N~ O M - o oo™
EXPNO 2 — @© N~~~ © 3 N
[PROCNO 1
F2 - Acquisition Parameters ‘ \\/ / ‘ ‘ ~ \ \/
ate_ 2019111
[Time 23.56
INSTRUM spect
[PROBHD 5 mm PABBO BB-
PULPROG zgpg30
[TD 65536
[SOLVENT CDCI3
NS 8
DS 0
[SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG
bw 19.200 usec X
bE 6.50 usec AN
[TE 297.3 K
D1 1.00000000 sec COZEt
D11 0.03000000 sec
[TDO 1
= CHANNEL f1 ==
13C
8.50 usec
PL1 -2.00 dB
PLIW  56.53121948 W
[SFO1 100.6238364 MHz
== = CHANNEL f2 ==
CPDPRG[2  waltz16
INUC2 1H
PCPD2 80.00 usec
PL2 -1.00dB
PL12 13.69 dB
PL1. 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
[SFO2 400.1316005 MHz
F2 - Processing parameters
S 32768
ISF 100.6127732 MHz
D 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 T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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NMR

125 MHz, CDCls) of 13a

Current Data Parameters

5.908 —
5.904

a

_—2.475
——2.365

NAME  RAF-RJ-130-1H

EXPNO 9

PROCNO 1

F2 - Acquisition Parameters

Date_ 20180721

Time 19.10

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930 0o

D 65536

SOLVENT cDCI3 0]

NS

DS 0 Y

SWH 10000.000 Hz

FIDRES 0.152588 Hz

AQ 3.2767999 sec O-Ts

RG 80.35

Dw 50.000 usec

DE 6.50 usec

TE 296.5 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f1 ========

SFO1 500.1330885 MHz

NUC1 1H

P1 13.35 usec

PLW1 16.00000000 W

F2 - Processing parameters

S 65536

SF 500.1300125 MHz I !

WD! EM (N |

SSB

LB 0.30 Hz

GB 0 LJ__“JL_,&A;

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
T :
o [O|d®|N = S
— N[ NN — o™

© NS O0OId IS0 Y O
n NOOOoOWLMdAN~O©®© ~ W oS o
o CPOL O S ®© O o~ N~ Ao
© TOMOMOMOHOH NN o N~ O © o
Current Data Parameters — T A A A A A A A M~ N~~~ NN
NAME RAF-RJ-130-13C
EXPNO 0
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180721
Time_ 19. 10
INSTRUM pec
PROBHD 5mm F’ABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 59
Ds
SWH 29761.904 Hz O
FIDRES 0.454131 Hz
AQ 1.1010048 sec O
RG 197.27
Dw 16.800 usec /
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
D11 0.03000000 sec O-Ts
TDO 1
=== CHANNEL {1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
=== CHANNEL {2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577957 MHz
WDW E
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A | okl — . \
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (500 MHz, CDCls

© VO OWND I MO & O N
o OO < oM O ™~
™ M NNN A OO <
~ [ O o NTe} ~
(0]
(0]
O-Ts
|
I |
L [V W
"
T T T T T T T T T
11 10 9 8 7 6 5 2 1 0 ppm
[ INt=]t=} S s}
i Wl — o
=] TONTS NO O O O
n CoOOY T ANADN © Lo T ©
[T} COF MO DD GO QN QM ~
© SONOMM®HANNNN NI~ © o
Current Data Parameters ~ A A A A A A A A A N~~~ N
NAME  RAF-AG-125-13C
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180714
Time 18.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 100
DS 0
SWH 29761.904 Hz O
FIDRES 0.454131 Hz
AQ 1.1010048 sec O
RG 197.27
bW 16.800 usec /
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
D11 0.03000000 sec -
TDO 1 O TS
== CHANNEL f1
SFO1 125.7703637 MHz
NUC1 13C
Pl 8.90 usec
PLW1 103.00000000 W
== CHANNEL f2
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
Sl 32768
SF 125.7577966 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| NI ‘ A ‘
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1 13
H NMR (500 MHz, CDCIs) and ~°C NMR (125 MHz, CDClzs) of 13c
NN Ao~ TON v N [&) o
A=A =0OMMAN INEN] ~ N
COO<TMMOMNNN [e) e < o
e O e el o [ToNTol o~ —
Current Data Parameters
NAME RAF-AG-tBu-PTSA-1H
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181012
Time 20.20
INSTRUM spect O
PROBHD 5 mm PABBO BB/
PULPROG zg30 O
D 6
SOLVENT CDCI3 /
NS
DS 0
SWH 10000.000 Hz B
FIDRES 0.152588 Hz t-B O-Ts
AQ 3.2767999 sec -bu
RG .
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—=—===== CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300141 MHz
WDW EM
SSB 0 I by
LB 0.30 Hz !
GB 0 ]
PC 1.00
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
o Nlolo o < =]
— <l o o (2]
© H MHMOoOb®oONNO O
s} A NOOMmMmMH®©®OO owo s < © o
IT) M OO0 ®O© QAN QoM N~ <«
© N SONMOONNN DN~ O < o o
Current Data Parameters — — i e B B B B B | N~~~ ™M m N
NAME RAF-AG-tBu-PTSA-13C
oo N N\ N
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181012
Time 20.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 101
Ds
SWH 29761.904 Hz
FIDRES 0.454131 Hz O
AQ 1.1010048 sec
RG 197.27 O
Dw 16.800 usec
DE 6.50 usec
TE 298.0 K /
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
O-Ts
=== CHANNEL f1 ======== t_Bu
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
=== CHANNEL {2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577939 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 T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (400 MHz

7.278
7.260
—5.998
—2.483

Current Data Parameters
NAME  RAF-AG-200-1H

EXPNO 9

PROCNO 1

F2 - Acquisition Parameters

Date_ 20181116

Time 0.47

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930 O
TD 54274

SOLVENT CDCI3 (@)

NS 13

DS 0 Y%
SWH 8223.685 Hz

FIDRES 0.151522 Hz

AQ 3.2998593 sec O-Ts
RG 161 Ph

DW 60.800 usec

DE 6.50 usec

TE 297.8 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f1 ========

NUC1 1H

Pl 14.75 usec

PL1 -1.00 dB

PL1IW 10.56200695 W
SFO1 400.1324710 MHz

F2 - Processing parameters
S| 32768

SF 400.1300097 MHz |
WDW EM Wy
SSB 0 ! { [
LB 0.30 Hz I
GB 0
11 10 9 8 7 6 5 4 3 2 1 0 ppm
B 2 :
oo|mMmo|o; o Te}
—lwlailaild — N
© TOO O NMmIN MmN 0 M 0
< O©CONANIN—H®O A0 OONN © WO o
[T} CLIFT NSO D DB BN~ O ONQOrN @«
© TOOOMMOONNNNNNNN RN —
Current Data Parameters — AT A A A A A A A A A A A A N~NN~N~NM~S o~
NAME  RAF-AG-PH-PTSA-13C ‘ \\‘\‘\'\\\ /m% \\ //
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190528

Time 15.04

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

TD 65!
SOLVENT CDCI3
NS 500

DS
SWH 29761.904 Hz
FIDRES  0.454131 Hz
AQ 1.1010048 sec
RG . 0
DW 16.800 usec
DE 6.50 usec
TE 297.4 K (o)
D1 1.00000000 sec
D11 0.03000000 sec Y
DO 1
=== CHANNEL f1 ========
SFOLl  125.7703637 MHz O-Ts
NUC1 13C Ph
P1 8.90 usec
PLWL  103.00000000 W
=== CHANNEL f2 ========
SFO2  500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768

SF 125.7577930 MHz
WD EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

| Lo .jm " | i T i m m

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S55



'H NMR (500 MHz, CDCls

job)

nd 3C NMR (125 MHz, CDCls) of 13g

Current Data Parameters o3 B R i A A P RS
NAME RAF-AG-03-45-1HR © © MONNNNNAAADO < <
EXPNO 3 ~ e e e R CRCR ) NEN]
PROCNO 1 \\\’///% \/
F2 - Acquisition Parameters
Date_ 20200124
Time 9.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 5 O
DS 2
SWH 10000.000 Hz O
FIDRES 0.152588 Hz
AQ 3.2767999 sec /
RG 30.72
DW 50.000 usec
DE 6.50 usec
TE 293.3 K O-Ts
D1 1.00000000 sec
TDO 1
== CHANNEL fl = L
500.1330885 MHz
1H
13.35 usec
16.00000000 w
F2 - Processing parameters
SI
SF 500.1300136 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N VT
T T T T T T
10 9 7 6 5 3 2 ppm|
o~ O [0l o £
o Al |=|=|e o o
P 1 N 1 - 3oy
© DO~ OO MO O
0 NONWOOMOO WL ©Wwox 0 N
[Current Data Parameters ) O~NOF—A—AddO D0 O O NN O~ ~ o
INAME  raf-ag-03-45-13c © TOONMMMOHANNN NN~ O ~ ©
EXPNO 2 — A A A A A A A A A A A N~~~ INR=1
PROCNO 1 ‘ \\“\\\’%// \V \ ’
F2 - Acquisition Parameters
Date_ 20200124
Time 9.03
INSTRUM spect
[PROBHD 5 mm PABBO BB/
PULPROG zgpg30
[TD 65536
[SOLVENT CDCI3
NS 19 O
DS 0
[SWH 29761.904 Hz
FIDRES 0.454131 Hz O
IAQ 1.1010048 sec
RG 197.27 Y
DW 16.800 usec
DE 6.50 usec
[TE 293.1K
D1 1.00000000 sec —_
D11 0.03000000 sec O TS
[TDO 1
CHANNEL f1
[SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
CHANNEL f2 ==:
[SFO2 500.1320005 MHz
INUC2 1H
ICPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
ISI 32768
ISF 125.7578039 MHz
WDwW EM
[SSB
LB 1.00 Hz
[GB
PC 1.40
T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 80 70 60 50 20 ppm|

S56




Current Data Parameters
NAME RAF-AG-M-TOL-PTSA-1H
EXPNO 3
PROCNO 1

'H NMR (400 MHz, CDCls) and *C NMR (100 MHz, CDCls) of 13h

7.885
7.191
6.983
6.967
5.906
5.901
——2.470
——2.345

/
\

F2 - Acquisition Parameters

Date 20200206
Time 0.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 54274
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz o
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG .
bW 60.800 usec
DE 6.50 usec
TE 296.1 K /
D1 1.00000000 sec
TDO 1
O-Ts
= CHANNEL f1 =

1H

P1 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

I I

B!
I
I JL
S
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm

B b Dj

=) o] o =3 o |0

[ N Gl — )

< NNNONOMI0OWm O O

[Current Data Parameters o NRRONIITRONSD 55838 N
INAME RAF-AG-M-TOL-PTSA-13C 3 LEILVH333INY PN oo
EXPNO 4 =1 A AdAdAdddd A A Ao N~~~ N NN
PROCNO 1
| NS NV V
Date_ 20200206
Time 0.20
INSTRUM spec
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
[TD 5536
[SOLVENT CDCI3
NS 49
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG
pw 19.200 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
D11 0.03000000 sec
7D 1

PL1 -2.00 dB

PLIW 56.53121948 W

ISFO1 100.6238364 MHz
= CHANNEL f2 =

[CPDPRG[2 waltz16

INUC2 1H

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 13.69 dB

PL13 14.50 dB

PL12W 0.35871249 W

0.29767781 W
[SFO2 400.1316005 MHz
[F2 - Processing parameters
ISI 32768

ISF 100.6127764 MHz
DW EM

B 0
LB 1.00 Hz
B 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm,
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Current Data Parameters
NAME  RAF-AG-137-R-1H
3

<

—6.046
—3.45

1.346

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180804
Time 18.14
INSTRUM spect O
PROBHD 5 mm PABBO BB/
PULPROG 2930 [0)
TD 65536
SOLVENT cbCi3 Y/
NS 11
DS 0
SWH 10000.000 Hz O-Ms
FIDRES 0.152588 Hz B
AQ 3.2767999 sec -bu
RG 80.35
DW 50.000 usec
DE 6.50 usec
TE 296.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters |
Sl 65536 |
SF 500.1299983 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0 ,/L
PC T.00
T T T T T T T T T T
11 10 9 8 7 6 5 4 2 1 0 ppm
™ < < Q
M — o [o2}
N~ [] ~~ O 0O
- ™ oo O N ~Wwow < © ©
© ] ~N©O O©© GO~ @~
o n MmoMm MmN N o~~~ o < o
Current Data Parameters — — R B R | © M~~~ M MHm
NAME  RAF-AG-137-R-13C ‘ ‘ \/ \ \/ \\// ‘ ‘ ‘
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180804
Time 18.15
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg3
D 65536
SOLVENT CDCI3
NS
DS 0
SWH 29761.904 Hz O
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27 (0]
bDw 16.800 usec
DE 6.50 usec /
TE 296.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 O-Ms
== CHANNEL f1 t-Bu
S| 125.7703637 MHz
NUC1 3C
P1 8.90 usec
PLW1  103.00000000 W
======== CHANNEL {2 ========
SFO2  500.1320005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 80.00 usec
PLW2  16.00000000 W
PLWI12  0.44556001 W
PLWI13  0.22411001 W
F2 - Processing parameters
] 32768
SF 125.7577946 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
o J L ‘
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S58




1 13
H NMR (500 MHz, CDCls) and *°C NMR (125 MHz, CDCIs) of 15a
1 i)
OO~ 00N MON AN NWLE=M —
H A ITNNAODOOMMO ™ O 0
oo~ LVLOUNOLANNANHAHOOOD ™
q;ool\l\l\l\[\l\l\l\l\l\l\l\l\l\l\l\l\mlﬂ N
Current Data Parameters
NAME  RAF-RJ-131-1H
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180721
Time 19.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536 (o)
SOLVENT CDCI3
NS 11
DS 0 (0]
SWH 10000.000 Hz /
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 61.42
DW 50.000 usec OSO,Ph
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
= = CHANNEL f1 =
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300125 MHz
WDW EM ‘
SSB 0
LB 0.30 Hz
c8_ o - x
PC T1.00
T T T T T T T T T T T
11 10 9 8 7 6 5 4 2 1 0 ppm
| |ele|(efN|d < @
AN A NN ~ [s2]
9] OCONTOT OO
< DO AN IONNDLWN N~ © 0 O o
%) DOWIL T O DD DG QAN O~ N
o MM MHOMONHONHONNNN DD~ I~ O -
Current Data Parameters — A A A A A A A A A A N~~~ N~ o~
NAME  RAF-RJ-131-13C
im0 iz | —~ \ZZ W
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180721
Time 19. 17
INSTRUM pec
PROBHD 5mm PABBO BB/
PULPROG zgpg30
D 6
SOLVENT CDCI3
NS 50
DS
SWH 29761.904 Hz
FIDRES 0.454131 Hz O
AQ 1.1010048 sec
R 197.27
DW 16.800 usec O
DE 6.50 usec
TE 296.9 K /
D1 1.00000000 sec
D11 0.03000000 sec
TD 1
0S0,Ph
======== CHANNEL f1 ========
SFO1  125.7703637 MHz
NUC1 3C
P1 8.90 usec
PLW1  103.00000000 W
=== CHANNEL f2 ========
500.1320005 MHz
H
CPDPRG[2  waltz16
PCPD2 80.00 usec
PLW2  16.00000000 W
PLW12  0.44556001 W
PLW13  0.22411001 W
F2 - Processing parameters
S| 32768
SF 125.7577975 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. A I ‘
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (400 MHz, CDClI3) and *3C NMR (100 MHz, CDCls3) of compound 15b
O AT O NO WO WML AN
Current Data Parameters —HOO WO T HO0WOO WL o~ WO
NAME  RAF-AG-PH-PHSO3H-1H oo LWwON<TTOMOANNAAAD
PROGNO 1 L S A A A T
F2 - Acquisition Parameters \\\‘“'\“\ \/I////
Date_ 20190704
Time
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG zg30

D 54274
SOLVENT CDCI3
NS 4

DS 0

SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 64

bw 60.800 usec
DE 6.50 usec
TE 295.8 K

D1 1.00000000 sec
TDO 1

= CHANNEL f1
1H

NUC1
P1 14.75 usec
PL1 -1.00 dB OSOZPh
PLIW 1056200695 W
SFO1  400.1324710 MHz
F2 - Processing parameters
=l 32768
SF 400.1300054 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 ppm
c|eedi+io <
ANl NN ~
[*3 — © 00 OO0
[Current Data Parameters ® RAINNNON O 8 % 8 %
NAME ~RAF-AG-PH-PHSO3H-13C 3 SBINAIIXE NN
EXPNO 4 — AA A A A A A A N~~~
[PROCNO 1
F2 - Acquisition Parameters ‘\\\\ \//// \\//
Date_ 0190704
[Time 13.47
INSTRUM spect
[PROBHD 5 mm PABBO BB-
PULPROG zgpg30
[TD 65536
[SOLVENT CDCI3
NS 75
DS 0
[SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG O
DW 19.200 usec
DE 6.50 usec
[TE 295.7 K O
D1 1.00000000 sec
D11 0.03000000 sec
[TDO 1
CHANNEL f1
NUC1 13C
P1 8.50 usec OSOZPh
PL1 -2.00 dB
PLIW 56.53121948 W
[SFO1 100.6238364 MHz
CHANNEL f2
[CPDPRG[2 waltz16
INUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
[SFO2 400.1316005 MHz
F2 - Processing parameters
|
ISF 100.6127810 MHz
DW EM
ISSB 0
LB 1.00 Hz
[GB 0
PC 1.40
" " Wik " " . "
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME RAF-AG-tBU-BSA-1-1H

1.325

EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181014
Time 18.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDCI3 0
NS
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec //
RG 30.72
DW 50.000 usec
DE 6.50 usec OSOZPh
TE 297.9K tB
D1 1.00000000 sec -Bu
TDO 1
== CHANNEL f1 ===
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
| 5536
SF 500.1300104 MHz
WDW EM
SSB 0
LB 0.30 Hz | N
GB 0 oy !
PC 1.00 .y L .
T T T T T T T T T
11 10 9 8 7 6 4 2 1 0 ppm
QNI = < bl
Al NN [N — (o)}
N~ n MO O MM
< — W= AO NI O© OO - O L N ©
Ts) o G MDD DN~ O O @ N QN N~
o n MM OMHONNNNNN D~ N~ O <
Current Data Parameters — — A A A A A A A N~~~ ™
NAME  RAF-AG-tBU-BSA-13c ‘ ‘ \\\\\/ﬂ// \\// ‘ ‘
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181014
Time 18.12
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDCI3 0)
NS 98
DS
SWH 29761.904 Hz
FIDRES 0.454131 Hz (0]
AQ 1.1010048 sec
RG 197.27 /
DwW 16.800 usec
g
D1 %oooaogoooogooosec 0so 2 Ph
D11 . sec
DO 1 t-Bu
======== CHANNEL f1 ====:
SFO1  125.7703637 MHz
NUC1
P1 8.90 usec
PLW1  103.00000000 W
======== CHANNEL f2 ====:
SFO2  500.1320005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 80.00 usec
PLW2  16.00000000 W
PLW12  0.44556001 W
PLW13  0.22411001 W
F2 - Processing parameters
] 32768
SF 125.7577978 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 T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm|
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Current Data Parameters

NAME  RAF-AG-(PH)2-PHSO3H-1H
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date. 0190704
4.08

F2 - Processing parameters
ISI 32768

ISF 100.6127811 MHz
wDw EM

IsSsB 0

LB 1.00 Hz

[GB 0

PC 1.40

Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2030
™ 54274
SOLVENT ~ cDCI3
NS 4
DS 0 o]
SWH 8223.685 Hz
FIDRES  0.151522 Hz
AQ 3.2008503 sec (@)
RS 57
DwW 60.800 usec Y/
DE 6.50 usec
TE .
D1 1.00000000 sec
00 1 0SO,Ph
= CHANNEL 1
T Ph
14.75 usec
-1.00 dB
10.56200695 W
400.1324710 MHz
F2 - Processing parameters
si 32768
SF 400.1300100 MHz
wow EM
sSB
LB 030 Hz
GB
pC 1.00
|
|
I I I I I I I I I I
11 10 9 8 7 6 5 4 3 2 1 ppm
S I ABAEADNES o
3(3|4|5| 32w S 5]
Al lailail S|l =
=] T RDNNO®D 0 T O
curent bata Parameters R REEEERREE: TR
NAME ~ RAF-AG-(PH)2-PHSO3H-13C 8 IR28RINIATLININNG S~ 6
[EXPNO 10 - L I I e I B B B I I B B I N~~~
PROCNO 1
ko - pcnioon st ESES\\ == NV%
Date_ 20190704
Time 14.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 36
ISOLVENT cDcis
NS 40
bs 0
swH 26041666 Hz
FIDRES 0397364 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
D11 0.03000000 sec (0]
700 1
CHANNEL f1 (@)
13C
8.50 usec /
-2.00 dB
56.53121948 W
100.6238364 MHz
CHANNEL 12 OSOZPh
CPOPRG2 ™ waltz16
NuC2 1H Ph
PCPD2 80.00 usec
pL2 -1.00 dB
pL12 13.69 dB
pL13 14150 dB
PLOW 1056200695 W
PL12W 035871249 W
PL13W 029767781 W
SFO2  400.1316005 MHz

T T T
210 200 190

T
180

T
170

T
160

T T
150 140

T
130

T
120

T
110

T
100

T T T T T T
90 80 70 60 50 40

T
30

T
20

T
10

ppm
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Current Data Parameters

7.759 N

=
o
«

©

N
o
~

©

—2.424

INAME RAF-AG-03-47-1H
[EXPNO 1
[PROCNO 1
F2 - Acquisition Parameters
Date 20200124
Time 0.01
INSTRUM spect
PROBHD 5 mm PABBO BB- O
PULPROG 2930
TD 54274 o)
[SOLVENT cpcl3
s 7
DS 0
sun 8223.685 Hz V4
FIDRES 0.151522 Hz
I:Xe) 3.2998593 sec
RG 90.5
Dw 60.800 usec OSOZPh
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
p1 14.75 usec
PL1 -1.00 dB
pL1w 10.56200695 W
[sFO1 400.1324710 MHz
F2 - Processing parameters
sT 2
53 400.1300101 MHz
il 1
sSB 0
LB 0.30 Hz
B 0
pC 1.00
A
T T T T T T
10 9 8 7 6 5
o in|o) (o o )
(23] N[ | =3 o
— o o] | o o
S TROTNYTOO TNO D
Current Data Parameters X Qoo eaonLn 5§88 3
NAME ~ RAF-AG-03-47-13C 8 PR % 23888 NN O e}
NO 2 - A A A A AAAAAAA N~~~ —
PROCNO 1
| —\\lemzzr N
Date_ 0200124
Time 0.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
[SOLVENT cDCi3
NS 44
s 0
SWH 26041.666 Hz
FIDRES ~ 0.397364 Hz
hQ 1.2582912 sec
RG
pw 19.200 usec O
DE 6.50 usec
TE 297.6 K
D1 1.00000000 sec (@]
D11 0.03000000 sec
TD0 1 /
CHANNEL f1 =
13C
82.50 usec
5653121948 W (O} 02Ph
SFO1  100.6238364 MHz
CHANNEL f2
ICPDPRG[2 waltz16
INUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 1056200695 W
PLI2W  0.35871249 W
PL13W  0.20767781 W
SFO2  400.1316005 MHz
F2 - Processing parameters
g 32768
SF 100.6127764 MHz
DW EM
ssB 0
L 1.00 Hz
cB
PC 1.40
T T T T T T T T
210 200 190 180 160 140 120 110 100
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IH NMR (400 MHz, CDCls)

Current Data Parameters vggv—u\jmg ggg\o(\lggl\g 0 ]
NAME RAF-AG-M-TOL-BSA-IHB A C X R R h AdaIS26a oo B
EXPNO 1 R . . LT .
F2 - Acquisition Parameters
Date_ 20200206
Time 0.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 54274
SOLVENT CDC13
NS 6
Ds 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz O
AQ 3.2998593 sec
RG 71.8
DW 60.800 usec O
DE 6.50 usec
TE 296.0 K /
D1 1.00000000 sec
TDO 1
0S0,Ph
= CHANNEL f1
Pl 14.75
PL1 -1.00
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300099 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
10 9 8 7 6 5 4 3 2 1 0 ppm|
| (o ©l| [ =3 )
o| [—|— o | 1=} —
| | o] o — o)
© VOMTJoOoOoONOTONOMA
Cunent Data Parameters Y R R e e AN &888 Q
NAME ~RAF-AG-M-TOL-BSA-13c-R 8 POVVBIVITAZING S~ I~ o o
[EXPNO 2 - Adddddddddd A NI~~~ N
PROCNO 1
| = W
Dat 0200206
[Time 14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
[TD
|SOLVENT CDCI3
NS 40
DS 0
[SWH 26041.666 Hz
FIDRES 0.397364 Hz O
|AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec O
[TE 296.5 K
D1 100000000 sec /
D11 0.03000000 sec
[TDO 1
CHANNEL f1 =
NUC1 13 OSOzph
P1 8.50 usec
PL1 -2.00 dB
PLIW 56.53121948 W
[SFO1 100.6238364 MHz
CHANNEL f2
[CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
ISFO2 400.1316005 MHz
F2 - Processing parameters
ISI 32768
ISF 100.6127788 MHz
DW EM
ISSB
LB 1.00 Hz
[GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm|
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EXPNO
PROCNO

Date_
Time
INSTRUM

Current D;
NAME R,

ata Parameters
Al

1

F2 - Acquisition Parameters

20190704
13.53
spect

ter:
F-AG-TBU-ETBSA-1H
5

PROBHD 5 mm PABBO BB-

[Te)

'H NMR (400 MHz, CDCIs) and **C NMR (100 MHz, CDCls) of compound 16¢

PULPROG 2930
4
SOLVENT coci3 0]
NS
DS 0
SWH 8223.685 Hz (@]
FIDRES _ 0.151522 Hz
AQ 3.2008503 sec Y
RG 161
DW 60.800 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec O_SOZ Et
TDO 1 t-Bu
= CHANNEL f1 =
1H
14.75 usec
-1.00 dB
10.56200695 W
SFO1  400.1324710 MHz
F2 - Processing parameters
si 32768
SF  400.1300097 MHz
WDw EM
SSB
LB 0.30 Hz
cB
PC 1.00
\\
[
I “ | | I ‘
f I I
T T T T T T T T T T T
11 10 9 7 6 5 4 3 2 0 ppm
©| [(ofa|o o o <
< RN < < N
- ™| | N — - o~
—
Q 0 0 DO~ O~ O F 0 ©
Current Data parameters 2 oo greaoros 88588 N38 S
NAME ~ RAF-AG-TBU-ETBSA-13C-R 8 2N SIARRXLY PGNP <o <
[PROCNO 1
N NN\ N4 Y |
Date_ 20190707
Time 3.02
INSTRUM spect
[PROBHD 5 mm PABBO BB-
PULPROG ~ zgpg30
7D 5536
SOLVENT cocis
NS 309
bs
swH 26041.666 Hz
FIDRES 0397364 Hz
AQ 1.2582912 sec
RG 2050
bw 19.200 usec
be 6.50 usec
TE 295.6 K
D1 1,00000000 sec O
D11 0.03000000 sec
To0 1 o
Nuc1
P1 /
pL1
PL1W
SFO1 1006238364 MHz 0-50 Et
= = CHANNEL f2 = 2
cPOPRG[2 waltz16 t-Bu
NuC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2w 1056200695 W
PL12w 035871249 W
PL13) 0.29767781 W
SFO2  400.1316005 MHz
[F2 - Processing parameters
32768
ISF 100.6127726 MHz
WD) EM
ssB
e 1.00 Hz
cs
PC 1.40
‘ ‘ 1 [— J — i —————— .
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm|
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'H NMR (500 MHz,

Current Data Parameters
NAME RAF-AG-03-46-1H
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters

CDCls) and 3C NMR (125 MHz, CDCls) of 16g

=
=}
I}
~

7.909
7.892
7.408
7.392
7.308
6.194
2.781
2.765
2.750
2.735
2.429
2.419
1.298
1.260

/
|
!
¢

T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

Date_ 20200124
Time 9.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT cDCl3
NS 4
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
20 3.2767999 sec O
RG 30.72
DW 50.000 usec (@]
DE 6.50 usec
TE 293.1 K Y/
D1 1.00000000 sec
TDO 1
- CHANNEL £1 == - 0-S0, Et
SFO1 500.1330885 MHz
NUC1 1H
Pl 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300134 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
]
| [
| |
|
!
iy [
I ' Luggﬁ‘
T T T T T T T T T T T
10 9 8 6 5 3 2 1 0 ppm|
© S~ [o) o N ™
o Sl-|m|m|o IS of |~ ©
o I N P = o o
~ O NH®OAH@WNWY™OoWm
5 R2EX8EEUze%S EEE s 2%
] T O
e D e e . C e e e e e e e e e NN~ o o
ExENO 5 [} N OYT A0 D®W0W . - - -
PROCNO 1 0 NOMMMM®ONNNNN ~ M~ W © w <
— A A A A A A Ll el ™~ —
F2 - Acquisition Parameters
Date 20200124
Time
INSTRUM
PROBHD 5 mm PABBO BB/
FULPROG zgpg30
TD 65536
SOLVENT €DC13
NS 16
DS o
swH 29761.904 Hz O
[FIDRES 0.454131 Hz
ne 1.1010048 sec
RG 7.27 (]
DW 16.800 usec
e 6.50
Te 2853 K Y
b1 1.00000000 sec
D11 0.03000000 sec
TDO 1
0-S0O, Et
= CHANNEL f£1
SFOL1 125.7703637 MHz
M1 13¢
18 8.90 usec
PLW1 103.00000000 W
emsmsm=s CHAMNEL £2 sssssss=
sFo2 500.1320005 MHz
NUC2 1H
[CPDPRG [2 waltzlé
PCED2 80.00 ussc
PLW2 16.00000000 W
PLW12 0.44556001 W
[PLW13 0.22411001 W
F2 - Processing parameters
34 32768
Ed 125.7578048 MHz
WDW M
SSB o
LB 1.00 Hz
GEB L]
[FC 1.40
l " ‘ " “ " " " " | L | "
i : il oy o — bt e st
T T T T T T T T T T T T T T T T T T T T
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'H NMR (400 MHz, C

@
~
o))
>
o

13C NMR (100 MHz, CDCls) of 16h

O
7.413 O)

Current Data Parameters RN eRSSmans®  do Shd = B
NAME RAF-AG-M-TOL-ET-BSA-1H DO TONNNNNN OO o o ~e~ ™M NN~
EXPNO S e N N R 0w INENENEIEN] o
: N | N4
F2 - Acquisition Parameters
Date_ 20200206
Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 54274
SOLVENT CDC13
NS 3
DS 0
SWH 8223.685 Hz O
FIDRES 0.151522 Hz
AQ 3.2998593 sec O
RG 80.6
D 60.800 usec
DE 6.50 usec /
TE 296.2 K
D1 1.00000000 sec
TDO 1 _
0-S0, Et
CHANNEL f1 =
1H
Pl 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
\
|
Il
\
S
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm|
~ ][] [ =) ) © o
o <] o =3 o ) <
cillos | | = o ™ <
© O O~V ODHOOO O
[Current Data Parameters o S oxranouare® g g 8 % g ;‘) %
NAME ~RAF-AG-M-TOL-ET-BSA-13C 3 N IEIVARXLNQ PN o o <
[EXPNO 6 — A AddAdd A A A A A N~~~ N N o
PROCNO 1
F2 - Acquisition Parameters ‘ ‘ \\\\\ //// \\// ‘ ‘ ‘
Date_ 20200206
[Time
INSTRUM spect
[PROBHD 5 mm PABBO BB-
PULPROG zgpg30
[TD 65536
[SOLVENT CDCI3
NS 57
DS o
jsSWH 26041.666 Hz
FIDRES 0.397364 Hz
g 1.2562912 sec (@]
RG
DW 19.200 usec
DE 6.50 usec /
[TE 296.6 K
D1 1.00000000 sec
D11 0.03000000 sec
1 0-S0, Et
PL1 -2.00 dB
PLIW 56.53121948 W
ISFO1 100.6238364 MHz
CHANNEL f2
[CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
|SFO2 400.1316005 MHz
F2 - Processing parameters
ISI 32768
ISF 100.6127756 MHz
jwbw EM
IssB 0
LB 1.00 Hz
[GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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IH NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls) of 18a
[ e et ol el el e <\‘|

Current Data Parameters

EXPNO
PROCNO 1

F2- Acqulsmon Paramelers
Date_ 0190107

Time_ 114 05
INSTRUM spec

PROBHD 5mm PABBO BB/
PULPROG 2930

D 65536
SOLVENT CDCI3
NS 16

D! 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 106.54
DW 50.000 usec
DE 6.50 usec
TE .
D1 1.00000000 sec
TDO 1

= CHANNEL f1 =:

SFO1 500.1330885 MHz
1H

P1 13.35 usec
PLW1 16.00000000 W

F2 - Processing parameters
Sl 65536

SF 500.1300133 MHz
WDW EM

0

LB 0.30 Hz
0

PC 1.00

NAME  RAF- RKU 961-PTSA-PA-S2-1H

-

11 10 9 8 7 6 5 4 3 2 1 0 ppm
EskEElE B
SN IO < <
—laijed| | =] [}
[9) 0 OO~ ON—TdTONO© ©
~ © AdNAdAd0N0NNMOON @ =N 3
o I NTONOWO© 0O o LIRS @
© D ONOMOOANNNAAA O ANN© o
— A AdddddddAdddd A © N~~~ 39
Current Data Parameters
NAME  RAF-RKU-961-PTSA-PA-S2-13C
EXPNO 2
PROCNO 1 RAF-RKU-961-PTSA-PA-S2-13C
F2 - Acquisition Parameters
Date_ 20190107
Time_ 11.07
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 157
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
Al 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =:
125.7703637 MHz
13C
8.90 usec
PLW1 103.00000000 W
CHANNEL f2 =
SF02 500.1320005 MHz
uC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2- Processmg parameters
S| 327
SF 125. 7577942 MHz
WDwW
SSB 0
LB 1.00 Hz
0
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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13C NMR (100 MHz, CDCls) of 18b

_—~2.463
T~2.410

Current Data Parameters
NAME  RAF-RKU-968-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190208
Time 14.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 54274

T
SOLVENT CDCI3
NS 14

DS 0

SWH 8223.685 Hz

FIDRES 0.151522 Hz

AQ 3.2998593 sec

RG 161

DW 60.800 usec

DE 6.50 usec

TE 294.7K

D1 1.00000000 sec

TDO 1

======== CHANNEL f1 ========
NUC1 1H

P1 14.75 usec I
PL1 -1.00 dB

PL1IW 10.56200695 W
SFO1 400.1324710 MHz

F2 - Processing parameters
Sl 32768 |
400.1300100 MHz !
EM

SF
wbw Lol

SSB 0 I

LB 0.30 Hz

GB 0
P LU0 T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
clle~ < o0
<ol <~ ailad
[32] CNORDORNY DONIN © o
0 N NAdNOoMmMYomMon~ S9893% XL
o OO DO DO 6 LMo Q N
© DOOOHOMOOANNNNAAA O NN O — o
Current Data Parameters — Arddd A A A AdAdAAAA A O~~~ NN
NAME  RAF-RKU-968-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190208
Time 14.41
INSTRUM spect

PROBHD 5mm PABBO BB-
PULPROG zgpg30
536

D 65!
SOLVENT CDCI3
NS 902

DS 0

SWH 26041.666 Hz

FIDRES 0.397364 Hz

AQ 1.2582912 sec
1030

R

bw 19.200 usec
DE 6.50 usec
TE 294.7 K

D1 1.00000000 sec

D11 0.03000000 sec

PL1 -2.00dB
PLIW 56.53121948 W
SFO1 100.6238364 MHz

======== CHANNEL {2 ========
CPDPRG[2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 -1.00dB

PL12 13.69dB

PL13 14.50 dB

PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768
SF 100.6127722 MHz
WDW EM
SSB 0
LB 1.00 Hz

0

GB
PC 1.40

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (400 MH

6.591
——2.453
1.353

Current Data Parameters |
NAME  RAF-RKU-963-PTSA-PTB-1H

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190108
Time 22.38
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2930
D 4274
SOLVENT CDCI3
NS 25
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 161
DW 60.800 usec
DE 6.50 usec
TE .
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
NUC1 1H
P1 14.75 usec
PL1 -1.00 dB
PLIW  10.56200695 W
SFOLl  400.1324710 MHz
F2 - Processing parameters
] 32768
SF 400.1300101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
I
Iy
|
[ I
I
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
o|e|d|™ < N b
NN o o (o]

[N 0 O TR RS 59

n ~ © MAdAdO<E N AON (32 n N O N I~ [s2]

O Md NYMAOW00®0S o I MQ o S ]

(=} n n M MOMMANN A A A A o AN~ I~ O 0 o

- — Ll e B B R e e I | — 0 N~~~ ™ ™M N
Current Data Parameters
NAME RAF-RKU-963-PTSA-PTB-
EXPNO 2 RAF-RKU-963-PTSA-PTB-13C
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190108
Time 22.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 8.50 usec
PL1 -2.00dB
PL1IW 56.53121948 W
SFO1 100.6238364 MHz
======== CHANNEL {2 ========
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
DI 12 12 RO AR

. . Lol \\H H | ‘ ‘ M.\ h
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (500 MHz, CDCls) and *C NMR

7.968
7.965)
7.952
7.654

—
0
©
~

Q@ LN — O
oM M O ©
[CRCRT T
o~~~

Current Data Parameters
NAME  RAF-RKU-967-1H

EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190111

Time 22.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS

DS 0

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 98.91

DW 50.000 usec
DE 6.50 usec

TE 295.4 K

D1 1.00000000 sec
TDO 1

======== CHANNEL f1 ==
SFO1 500.1330885 MHz
NUC1 1H

P1 13.35 usec

PLW1 16.00000000 W

F2 - Processing parameters

S| 65536
SF 500.1300135 MHz
WDW El
SSB 0
LB 0.30 Hz J
GB 0 B I N W
PC T.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
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—160.21
—128.68}
118.34]
117.01
—102.13}

/
X

Current Data Parameters

NAME  RAF-RKU-967-13C

EXPNO 4

PROCNO 1 RAF-RKU-967-13C

F2 - Acquisition Parameters
Date_ 20190111

Time 22.26
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30

D 655
SOLVENT CDCI3
NS 110

DS 0

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27

DW 16.800 usec
DE 6.50 usec
TE 295.5 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

P1 8.90 usec
PLW1 103.00000000 W

== CHANNEL f2 ========

SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLW2 16.00000000 W

PLW12 0.44556001 W

PLW13 0.22411001 W

F2 - Processing parameters
| 32768

S|
SF 125.7577968 MHz
WD EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

n " L‘J‘ ‘ ‘ ‘ " ‘ PRI

T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0  ppm
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13C NMR (125 MHz, CDCls) of 18e

1.351

Current Data Parameters
NAME RAF-RKU-968-PTA-1H

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190111
Time 22.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 7
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 98.91
DW 50.000 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1 =
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec

PLW1 16.00000000 W
F2 - Processing parameters
S| 65536

SF 500.1300136 MHz
WDW EM

D
SSB 0
LB 0.30 Hz
GB 0 )
PC T.00
\ \ \ \ \ \ \ \ \ \
11 10 9 6 5 4 3 2 1 0 ppm

——
1.00 —

15355 [2.99\

™ © SRS o~ © o o]
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Current Data Parameters

NAME  RAF-RKU-968-PTA-13C

EXPNO 2

PROCNO 1 RAF-RKU-968-PTA-13C

F2 - Acquisition Parameters

Date_ 20190111

Time 22.16

INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG 2gpg30

53

TD
SOLVENT CDCI3
NS 147

DS 0

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27

bw 16.800 usec
DE 6.50 usec
TE 2955 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

=== CHANNEL f1 ========
125.7703637 MHz
13C

P1 8.90 usec
PLW1 103.00000000 W

=== CHANNEL f2 ========
500.1320005 MHz

NUC2 1l
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W

F2 - Processing parameters
SI 32768

SF 125.7577939 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

‘ J H ‘ oAb b WLWMMWMW

T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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IH NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls) of 18f
[ e e e e e e e e e (‘\1 —

:
§

N

Current Data Parameters
NAME  RAF-RKU-974-TB-MC-S1-1H

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20190220

Time 21.06

INSTRUM spect

PROBHD 5 mm PABBO BB- O
PULPROG zg30

D 54274
SOLVENT CDCI3

0
SWH 8223.685 Hz

FIDRES 0151522 Hz

AQ 3.2998593 sec

RG 718 \\
DW 60.800 usec

DE 6.50 Usec t-Bu

TE !

D1 1.00000000 sec

TDO 1

P1 14.75 usec
PL1 -1.00 dB
PL1IW 10.56200695 W

SFO1 400.1324710 MHz
F2 - Processing parameters
Sl 32768
SF 400.1300099 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0 |
PC 1.00
T T T T T T T T T T T
11 10 9 7 6 5 4 3 2 1 0 ppm

1.00= ® ]
1.04

2.06°C
1.08~
2.18/
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Current Data Parameters — A A A A A A A A A A A A A A O~~~ o o™ N

NAME  RAF-RKU-974-TB-MC-S1-13C

S e BRSNSV \ ]

PROCNO 1

F2 - Acquisition Parameters

Date_ 20190220

Time 21.08

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 55!

SOLVENT CDCI3

NS 60

DS O

SWH 26041.666 Hz

FIDRES 0.397364 Hz

AQ 1.2582912 sec (@)

RG 1030

bw 19.200 usec

DE 6.50 usec /

TE 296.9 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

== CHANNEL f1 \\
13C t-Bu
8.50 usec
-2.00dB

5653121948 W
100.6238364 MHz

== CHANNEL f2
G[2 waltz16

0.29767781 W
SFO2  400.1316005 MHz

F2 - Processing parameters
S| 32768

SF 100.6127758 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB

PC 1.40

Al ,J

|

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters

NAME  RAF-RKU-974-TB-TB-S1-1H

—
o
@
|\

7. 589
7.585)
7.573]

=
~
<
P

7.465
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13C NMR (100 MHz, CDCls) of 189

__-1.400
~~1.357

EXPNO 3
PROCNO 1 I
F2 - Acquisition Parameters
Date_ 20190220
Time 21.13
INSTRUM spect
PROBHD 5mm PABBO BB- O
PULPROG 2930
TD 54274 O
SOLVENT CDCI3
NS 11
DS 0 /
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 161 \\
DwW 60.800 usec
DE 6.50 usec t-Bu
TE .
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =;
1H
P1 14.75 usec
PL1 -1.00 dB t-Bu
PLIW 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 O
oy
i
1 L\A
T T T T T T T T T T T
11 10 9 8 7 6 5 4 2 1 0 ppm
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Current Data Parameters - — A A A A A A A A — o N~~~ MmMmmm
NAME  RAF- RKU 974-TB-TB-S1-13C
VP VNN VA N
PROCNO 1
F2 - Acquisition Parameters
Date 20190220
Time_ 21.13
INSTRUM spec
PROBHD 5mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 150
DS 0 o)
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec 0]
RG 1030
[ 19.200 usec
DE 6.50 usec /
TE 296.5 K
D1 1.00000000 sec
D11 0.03000000 sec
1 \\
t-Bu
PLIW 5653121948 W
SFO1 100.6238364 MHz
CHANNEL f2
CPDPRG[Z waltz16
1H
PCrb2 80.00 usec t-Bu
PL2 -1.00 dB
PL12 13, 69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PLI2W  0.35871249 W
PLI3W  0.29767781 W
SFO2  400.1316005 MHz
F2 - Processing parameters
Sl 32768
SF 100.6127724 MHz
DW EM
SSB
1.00 Hz
GB
1.40
" i L
M h AN b
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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IH NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls) of 20a
|

Current Data Parameters

NAME  RAF-RKU-983-Ts-COUPLING-1H

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20190402

Time 13.49 o)
INSTRUM spect

PROBHD 5mm PABBO BB- O
PULPROG 2930

TD 54274

SOLVENT CDCI3 /
NS 19

D 0

SWH 8223.685 Hz

FIDRES 0.151522 Hz

AQ 3.2998593 sec

RG 90.5

bw 60.800 usec

DE 6.50 usec

TE .

D1 1.00000000 sec

TDO 1

NUC1 1H

P1 14.75 usec

PL1 -1.00dB

PLIW 10.56200695 W
SFO1 400.1324710 MHz

F2 - Processing parameters
S| 32768

7¢
SF 400.1300100 MHz
WDW EM

SSB 0
LB 0.30 Hz |
GB 0
PC 1.00 |
|
|
|
A
I L
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
~ ooﬁn 0000 ~ ~
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Current Data Parameters — = A A A A A A A A N~~~ N
NAME  RAF-RKU-983-Ts-COUPLING-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190402
Time 1352
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 94
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz O
AQ 1.2582912 sec
RG 1030 O
bW 19.200 usec
DE 6.50 usec
TE 297.2 K /
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 ==:
13C
8.50 usec
-2.00dB
56.53121948 W
SFO1 100.6238364 MHz
= == CHANNEL f2 ==:
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
Sl 32768
SF 100.6127762 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.40
‘ o A ke )
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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125 MHz, CDClzs) of 20b

—
o
o
el

Current Data Parameters NW/

NAME  RAF-RKU-PC-MC-C-1H

7.429
7.41
7.40
7.358
7.355
_—2.450
—~2.335

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190703
Time 16.35 O
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30 O
TD 65536
SOLVENT CDCI3
NS 16 /
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 30.72
DW 50.000 usec
DE 6.50 usec
TE . |
D1 1.00000000 sec !
TDO 1
== CHANNEL f1 =

SFO1 500.1330885 MHz
NUC1 1H

P1 13.35 usec
PLW1 16.00000000 W

F2 - Processing parameters
S| 65536

SF 500.1300139 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB

0
PC 1.00

I
11 10 9 8 7 6 5 4 3 2 1
IS S ®|&
—laildiles = oo
SRERHRINIBRIIZS 0o o o
Current Data Parameters DR I . DR . ] NN o
NAME RAF-RKU-PC-MC-C-13C DHRReERs838883833 NI oo
EXPNO 2 A A A A A A A A A oA ~~ N~ NN
oo 2 SN\ N \

F2 - Acquisition Parameters

Date_ 20190703
Time 16.38
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG 29pg30

™D 65536
SOLVENT CDCI3
NS 76

DS

SWH 29761.904 Hz

FIDRES 0.454131 Hz O
AQ 1.1010048 sec

RG 197.27

DW 16.800 usec O

DE 6.50 usec

TE 297.2K

D1 1.00000000 sec /
D11 0.03000000 sec

TDO 1

SFO1 125.7703637 MHz
NUC1 13C

P1 8.90 usec
PLW1 103.00000000 W

CHANNEL f2 ===

SFO2

500.1320005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 80.00 usec

PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W

F2 - Processing parameters
32768

Sl

SF 125.7577958 MHz
WDw EM

SSB 0

LB 1.00 Hz

GB

PC 1.40

T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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IH NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls) of 20c

Current Data Parameters
NAME RAF-RKU-TB-MC-BC-1H
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190702
Time 18.19 (@]
INSTRUM spect
PROBHD 5 mm PABBO BB/ O
PULPROG zg30
TD 65536
SOLVENT cDCI3 /
NS 16
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG ] t-Bu
DW 50.000 usec
DE 6.50 usec
TE .
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 500.1330885 MHz
NUC1 H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300133 MHz
WD! EM
SSB 0
LB 0.30 Hz }
GB 0 R
PC 1.00 ‘
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
c|e|Ne ] ]
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Current Data Parameters o A A A A A A A M~~~ @ ™
NAME  RAF-RKU-TB-PH-BC-13C ‘ ‘ ‘ ‘ \\// / ’// \‘/ ~ ‘
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190702
Time 18.20
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG 2gpg30 O
TD 65536
SOLVENT CDCI3 0)
NS 50
Ds 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz /
AQ 1.1010048 sec
RG 197.27
DwW 16.800 usec
DE 6.50 usec
EE 1 oggg'ozogo t-B
N sec -
D11 0.03000000 sec u
SFO1  125.7703637 MHz
NUCL
P1 8.90 usec
PLW1  103.00000000 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
Sl 32768
SF 125.7577975 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 T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (400 MHz,

Current Data Parameters

NAME  RAF-RKU-TB-MC-R-BC-1H
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20190702

Time 22.19

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 54274
SOLVENT CDCI3
NS 20

CDCls) and **C NMR (100 MHz, CDClIs) of 20d

—2.448

1.267

DS 0
SWH 8223.685 Hz /
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 50.8
DW 60.800 usec
DE 6.50 usec
TE 3 t-Bu
D1 1.00000000 sec
TDO 1
NUC1 1H
P1 14.75 usec
PL1 -1.00 dB
PLIW 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
S| 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0 |
PC 1.00
T T
11 10 9 8 7 6 4 2 1 0 ppm
c@ee|N ] o N
Sloldlailai (=} oi [}
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Current Data Parameters o A A A A A A A A A A A N~~~ M m N
NAME  RAF-RKU-TB-MC-R-BC-13c
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 0190702
Time 22.21
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 35
DS
SWH 26041.666 Hz
FIDRES 0.397364 Hz O
AQ 1.2582912 sec
RG 1030
bw 19.200 usec O
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec /
D11 0.03000000 sec
TD 1
P1 8.50 usec
PL1 -2.00dB t-Bu
PLIW 56.53121948 W
SFO1 100.6238364 MHz
=: == CHANNEL f2 ===
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69dB
PL13 14.50dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127779 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A A PN Ao ) " Mk L o ' " ool
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1 13
H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls) of 21
1 i)
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Current Data Parameters
NAME  RAF-RKU-789-1H
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180111
Time 14.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930 (0]
TD 274 Ie)
SOLVENT CDCI3
NS
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 161
Dw 60.800 usec
DE 6.50 usec
TE 297.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ====
NUC1 1H
P1 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
S| 32768 W
SF 400.1300101 MHz
WDW EM f
SSB ‘ i
LB 0.30 Hz A A
GB 0
PC 100 T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
< mﬁq & foj rN rwj
—A|O|oO|o| > o - [}
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NAME RAFRKU78913C - - Rl i B B B R I N~~~ <t ™ N
EXP
ANV 4 N/ N |
Date 20180110
Time 0.43 | - -
INSTRUM spect RAF-RKU-789-13C
PROBHD 5mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 421
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2583412 sec
RG
DW 19.200 usec
DE 6.50 usec 0
TE 298.3 K
D1 1.00000000 sec
D11 0.03000000 sec O
TDO 1
======== CHANNEL fl ========
NUC1
P1 8. 50 usec
PL1 -2.00 dB
PLIW  56.53121948 W
SFO1 100.6238364 MHz
== = CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W  0.35871249 W
PL13W  0.29767781 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127690 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 T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1 13
H NMR (500 MHz, CDClI3) and ~*C NMR (125 MHz, CDCls) of 22
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Current Data Parameters N\%ﬁ% k\\ ‘\M Vy%/%
NAME  RAF-RKU-798-TOLT-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190318
Time 13.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 16
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz OH N
AQ 3.2767999 sec
RG .
DwW 50.000 usec
DE 6.50 usec
TE 3
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300135 MHz
WDW EM
SSB
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T T T T T T T T T T T T T
105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4. 4.0 35 3.0 25 2.0 15 1.0 0.5 ppm
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<l [NR=] — N o NS ©oj©o
© o] O NOK O
o 0 —“NW0n oo 0o © ST O o~ W0
[} < INE R AR N O~ < NS A ©o~®
[¥e] < OANNNN NN © o oo o coo
= - P IR I N N ~~~ S M M ISUR= IR
Current Data Parameters ‘ ‘ \\\ // / \‘/ ‘ \ / ‘ \~/
NAME RAF-RKU-798-TOLT-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190318
Time 13.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 50
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz OH N
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 297.0K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
125.7703637 MHz
C
P1 8.90 usec
PLW1 103.00000000 W
= = CHANNEL 2 =;
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7578033 MHz
WD! EM
SSB
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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IH NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls) of 23a

Current Data Parameters gt S
NAME RAF-MAYA-CL-49-1H TITTOMOO
EXPNO 11 s
PROCNO 1

/
X

F2 - Acquisition Parameters

Date 20191111

Time 18.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 30.72

DW 50.000 usec
DE 6.50 usec
TE 298.6 K
D1 1.00000000 sec
TDO 1

CHANNEL f1 = ==
500.1330885 MHz

1H
13.35 usec
16.00000000 W

F2 - Processing parameters

4.300
4.285

4.271
4.257

<
N

- Cl

1.347
1.333
1.319

e
RN

SI 65536
SF 500.1300137 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0 L |
PC 1.00 ! |
“ l
[
T T T T T T T T
10 9 8 7 6 4 1 0 ppn|
= =3 o
oo o o
il o~ N
'Y N~ © —
~ o0 O o oON®©OLW ™ o
[Current Data Parameters ) O 0 © O <t NO M~ — (&}
NAME ~ RAF-MAYA-CL-49-13C n MM N - AN~ 0O o 321
[EXPNO 12 — - - — 0 O M~~~ © —
o T W
F2 - Acquisition Parameters
Date_ 20191111
[Time 18.30
INSTRUM spect
[PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536 (@]
[SOLVENT CDCI3
NS 16
DS 0
[SWH 29761.904 Hz
FIDRES 0.454131 Hz / OEt
lho 1.1010048 sec =
RG 197.27
DW 16.800 usec
DE 6.50 usec
[TE 298.6 K
D1 1.00000000 sec
D11 0.03000000 sec CI
[TDO 1
== CHANNEL f1
ISFO1 125.7703637 MHz
INUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
== CHANNEL 2
500.1320005 MHz
INUC2 1H
ICPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
ISI 32768
ISF 125.7577991 MHz
DW EM
ISSB 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 T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm|
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IH NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls) of 23b

Current Data Parameters SNZ8Sses aSe3 9O S
NAME RAF-PK-207-1H DO WOWMMNn M NN M momnom
EXPNO 1 NN N N o o
PROCNO 1

/
\
£
N
£
N

F2 - Acquisition Parameters

Date 20180927

Time 8.02

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 54274

SOLVENT CDC13

NS 16

DS 0

SWH 8223.685 Hz

FIDRES 0.151522 Hz

AQ 3.2998593 sec

RG 32 O
DW 60.800 usec

DE 6.50 usec

TE 297.0 K

D1 1.00000000 sec 4 OEt
TDO 1

t-Bu

PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 |
I I |
[
i
J .
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
£ = 1)
ooy =1 ol
= ~ olo
@ M < < <
Sk R S8H88 8 25 8

[Current Data Parameters
NAME ~ RAF-PK-207-13C Iﬂ 2 2 g :‘ g 8 l,: l’: g g :Vr) % :
EXPNO 2
e Vo] NV ]
F2 - Acquisition Parameters
Date_ 20180927
[Time 8.04
INSTRUM spect
[PROBHD 5 mm PABBO BB-
PULPROG zgpg30
[TD 6553
[SOLVENT CDCI3
NS 25
DS 0
[SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG
DW 19.200 usec O
DE 6.50 usec
[TE 297.0 K
D1 1.00000000 sec
D11 0.03000000 sec
R OEt

A\

-2.00 dB
PLIW 56.53121948 W
[SFO1 100.6238364 MHz

t-Bu

== = CHANNEL f2 ==
[CPDPRG[2 waltz16
NU 1H

PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB

PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
[SFO2 400.1316005 MHz

F2 - Processing parameters

S| 32768

ISF 100.6127784 MHz
DW EM

IsSsB 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 T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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IH NMR (400 MHz, CDCls) an

o

13C NMR (100 MHz, CDCls) of 24a

F2 - Acquisition Parameters

Date 20191111
Time 0.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 54274
SOLVENT CDC13
NS 5
Ds 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 161
DW 60.800 usec
DE 6.50 usec
TE 297.3 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
1H
14.75 usec
-1.00 dB

10.56200695 W
400.1324710 MHz

F2 - Processing parameters
SI 32768

SF 400.1300095 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters 0% 89
NAME RAF-AG-362-1h [T
EXPNO 5 ~ e .~
PROCNO 1 \/

Cl

2.586

10.0 9.5 9.0 8.5 .0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 2. 1.5 .0 ppm|
=) N BN
o =} i)
N N N
] I © O M
@ n M ©© — O ™
© D W B O mow 0
<] ™ M AN NN © ©
— I B | ~~ o~ N
[Current Data Parameters
INAME ~ RAF-AG-362-13¢
EXPNO 6
IPROCNO 1
F2 - Acquisition Parameters
Date_ 20191111
Time X
INSTRUM spect
[PROBHD 5 mm PABBO BB-
[PULPROG 31§DQ30
ISOLVENT coci3
INS 23 o
0
SwH 26041666 Hz
FIDRES ~ ~ 0.397364 Hz
lAQ 1.2582912 sec
RG 1030
ow 19.200 usec
DE 6.50 usec
[TE 297.7K
D1 1.00000000 sec
D11 0.03000000 sec Cl
[TDO 1
CHANNEL f1 ==
13C
8.50 usec
56.53121948 W
[SFO1  100.6238364 MHz
[======== CHANNEL f2 ==
CPDPRG[2 waltz16
INnuC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 13.69 dB
PL13 1450 dB
PLoW  10.56200695 W
PLi2w " 0.35871249 W
PLI3W  0.20767781 W
[SFO2  400.1316005 MHz
F2 - Processing parameters
si 32768
SF 100.6127736 MHz
D EM
ssB
] 1.00 Hz
IGB
PC 140
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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IH NMR (400 MHz, CDCls) and *3C NMR (100 MHz, CDCls) of 24b

Current Data Parameters g b
NAME RAF-AG-361-1h o ®
EXPNO 3 =~
PROCNO 1 \/
F2 - Acquisition Parameters
Date 20191111
Time 0
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 54274
SOLVENT CDC13
NS 10
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 50.
DW 60.800 usec
DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =

T~—7.463
—7.260

<
@©
<
~

—2.578

1.338

1H
Pl 14.75 usec t-Bu
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
‘ J
. L . J&
T T T T T T
10 9 8 7 6 1 0 ppm|
=) =) N £
=} o = —
o~ o~ o o
— © S O
© ~ N N N O ® M N ©
~ © <t ©Ww Mo e e ¥
o s} ™ NN NN~ © H - ©
— — ] ~~ N ™ m
Current Data ParametLrs ‘ \ / \ / ‘ ‘ ‘
NAME  RAF-AG-361-13c
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191111
Time
INSTRUM spect
PROBHD_ 5 mm PABBO BB-
PULPROG 2gpg30
™ 65!
SOLVENT CDCI3
NS 30
DS 0
SWH 26041666 Hz
FIDRES  0.397364 Hz
AQ 1.2582912 sec
RG 1030
bw 19.200 usec
DE 6.50 usec
TE
D1 1.00000000 sec
DIl 0.03000000 sec
TDO 1
= CHANNEL 1 = t—Bu
NUC1L 13C
P1 8.50 usec
PL1 -
PLIW 5653121948 W
SFOL  100.6238364 MHz
= = CHANNEL f2 =
CPDPRG[2  waliz16
UC: 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 1056200695 W
PLI2W 035871249 W
PLI3W 029767781 W
SFO2  400.1316005 MHz
F2 - Processing parameters
si
SF_ 100.6127764 MHz
WD EM
SSB 0
B 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 T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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XRD parameters of 5a

CcDC

Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

a/°

pre

V/°

Volume/A3

Z

pcalcglcm3
w/mm?

F(000)

Crystal size/mm?
Radiation

1942552
C11.33H9.3303.33S0.67
220.23

293(2)

monoclinic

P21/n

9.5139(6)
11.8830(8)
13.6051(9)

90

103.300(6)

90

1496.86(18)

6

1.466

0.240

688.0

0.20 x0.12 x 0.05
MoKa (A =10.71073)

20 range for data collection/°4.606 to 49.992

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (1)]
Final R indexes [all data]

-11<h<7,-13<k<10,-16<1<16
4668

2559 [Rint = 0.0496, Rsigma = 0.0758]
2559/0/210

1.053

R1=10.0510, wR> =0.1134
R1=10.0732, wR2 = 0.1310

Largest diff. peak/hole / e A< 0.29/-0.57
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Table 1 Bond Lengths for 5a.

Atom Atom  Length/A
S01 0002 1.624(2)
S01 0003 1.420(2)
S01 0004 1.427(2)
S01 Cool 1.744(3)
0002 C007 1.383(3)
0005 COOH 1.372(3)
0005 C00J 1.385(3)
0006 COOH 1.213(4)
C007 COOD  1.444(4)
C007 COOF 1.343(4)
C008 C009 1.513(4)
C008 CcooB 1.381 (4)
C008 CO0E 1.396(4)

Atom
CO0A
CO0A
CcooB
coocC
C0ooD
COOE
COOF
C00G
Cool
Cco0J
COOK
CcooL

Table 2 Bond Angles for 5a.

Atom Atom
0002 S01

0003 S01

0003 S01

0003 S01

0004 S01 0002
0004 s01 cool

C007 0002 S01

CO0H 0005 C00J
0002 C007 C0O0D
COOF C007 0002
COOF C007 C0o0oD
C00B C008 C009
C00B C008 CO0E
COOE C008 C009
COON CO0A C00G
C008 C00B C00D
C00B C00D Co07
C00J Co0oD Cco07
C00J CO0D CcooB

Cool
0002
0004
Cool

Atom

Angle/*
98.40 (
108.45(
118.86(
110.85(¢
107.03(
111.15¢
121.07(
121.6
113.5
125.4
121.2
121.2
118.2
120.6
121.1
121.2
124.8
116.5
118.8

Atom

C00G
COON
C00D
COON
C00J

CooM
COOH
cool

COOK
CooOM
CooL
COON

S86

1.

= = I e e e N e

Atom Atom

COOM COOE
C007 COOF
C00lI C00G
0005 COOH
0006 COOH
0006 COOH
C00G CO00l
C00G Co0l
COOK Co0l
0005 C00J
C00M CO00J
CooM Co0J
COOL COOK
COOK CO0OL
COOE COOM
COOA COON
COoOL COON
COooL COON

.386
.399
.513
.391
.378
.443
.386
.388
.384
.378
.380

Length/A

389

Atom
C008
COOH
CO0A
COOF
0005
COOF
S01
COOK
S01
CooD
0005
CooD
cool
COON
Cco0J
coocC
CO0A
coocC

Angle/*
122.
121.
118.
117.
117.
125.
119.
121.
119.
122.
11e6.
121.
118.
121.
118.
120.
118.
121.

O J9 NN 0O J o 0w o D REFP D W w o >~ o

W W W W W W W W WD wbdhDwwwwww



