Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2017

Electronic Supplementary Information

Amide rotation trajectories probed by symmetry

by Vladimir Kubyshkin and Nediljko Budisa

Biocatalysis group, Institute of Chemistry, Technical University of Berlin,
Miller-Breslau-Str. 10, Berlin, 10623, Germany

Index

Table S1, S2 S2
Table S3 S3
Table S4 sS4
Table S5 S5
Copies of the NMR spectra for the Pdc derivatives S6-S17
Copies of the 'H NMR spectra for rest of compounds $18-S28

page S1



Table S1.

Activation energies for N-acetylated compounds as function of
temperature (in deuterium oxide solution)

T, K compound 2a compound 3a compound 4a
MeOZC’Q\COZMe Meozc‘“‘Q\cozlvle Q
H,c” o H,c” o 3C/§0
k, s E, kI mol™" |k, s E, kI mol™" |k, s E*, kJ mol™”
297.9 0.017 * 83.06 * - - - -
0.002 0.29
303.3 0.032 * 83.0 + 0.24 - -
0.003
309.7 - - 0.0015 + 92.68 * 0.010 + 87.79 *
0.0008 1.53 0.002 0.52
313.9 0.109 * 82.80 * 0.0025 * 92.66 * 0.018 * 87.50 *
0.003 0.07 0.0010 1.11 0.002 0.29
319.3 0.190 * 82.78 * 0.0055 * 92.18 * 0.032 * 87.51 *
0.007 0.10 0.0013 0.64 0.001 0.08
324.6 - - 0.011 * 91.89 * 0.057 * 87.46 *
0.002 0.50 0.002 0.09
329.9 0.569 * 82.63 * 0.019 * 91.95 * 0.098 * 87.45 *
0.010 0.05 0.002 0.29 0.002 0.06
335.3 0.949 * 82.58 * 0.032 * 92.03 * 0.165 * 87.46 *
0.026 0.08 0.002 0.17 0.003 0.05

Table S2. Activation energies for N-aceturylated compounds as
temperature (in buffered deuterium oxide solution)

function of

T, K compound 2c compound 3c compound 4c
MeOQC/Q\COZMe MeO,C"" Q\COZMe Q
\Wﬁ\/gb \Wﬁ\/gb \Wﬁ\/gb
o o (e]
k, s* E*, kI mol™ |k, s E*, kI mol™ |k, s E*, k3 mol™
297.9 0.083 * 79.13 - - -
0.006 0.18
303.3 0.145 * 79.18 * - - 0.013 * 85.26 *
0.009 0.16 0.002 0.39
309.7 0.294 * 79.09 * 0.012 * 87.32 * 0.028 * 85.14 *
0.015 0.13 0.002 0.43 0.004 0.37
313.9 0.452 * 79.09 * 0.022 * 86.98 * 0.044 * 85.17 *
0.019 0.11 0.004 0.48 0.005 0.30
319.3 0.781 * 79.03 * 0.036 * 87.19 * 0.077 * 85.18 *
0.076 0.26 0.004 0.30 0.005 0.17
324.6 1.278 £ 79.06 * 0.063 * 87.18 * 0.131 * 85.21 *
0.058 0.12 0.005 0.21 0.010 0.21
329.9 2,127 £ 79.01 * 0.111 * 87.11 * 0.219 * 85.24 *
0.135 0.17 0.007 0.17 0.009 0.11
335.3 3.467 * 78.97 * 0.184 * 87.15 * 0.352 * 85.34 +
0.238 0.19 0.007 0.11 0.019 0.15

page S2




Table S3. Energetic terms for the amide rotation in WN-acyl compounds 1in

aqueous medium

compound AH, k3 mol™ AS, J mol™ K
2a + 86.5 £ 0.3 + 11.9 £ 0.9
3a + 94.5 + 3.0 + 7.6 £ 9.0
4a + 88.5 + 0.6 + 3.2 +1.8
2c + 80.5 + 0.3 + 4.7 + 0.9
3c + 87.8 + 1.1 + 2.0 + 3.4
4c + 83.4 £+ 0.7 - 5.7 %+ 2.2
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Table S4. Amide rotation kinetics for the examined substances measured in

deuterium oxide solution

compound | structure T, K | k, s E*, k3 mol™
N-acetyl compounds
2a 298 0.019 + 0.002 82.8 + 0.3
Meozc’Q\COZMe
Hsc/&o
3a 310 0.0015 + 0.0008 92.8 £+ 1.9
Meozc“”Q\COZMe
Hsc/&o
4a 310 0.009 t 0.001 88.2 + 0.3
-
oo
5a [fjx\ 310 trans-cis cis»>trans trans-cis cis»>trans
N CO,Me
’)§ 0.0070 * 0.033 88.8 + 0.2 84.8 + 0.2
HsC™ ~O 0.0005 0.002
N-pivaloyl compounds
2b 298 20.0 £ 0.2 65.6 + 9.1
MeOzC/Q\COQMe
>
3b 298 0.431 + 9.018 75.1 + 9.1
MeOZC‘“‘Q\COZMe
>
4b 298 14.2 + 0.9 66.4 + 0.2
(.
S
5b [ﬁ}\ 298 trans-cis cis»trans trans-cis cis»trans
>TE§ coe 0.622 t 0.043 | 36.5 t 2.0 | 74.2 t 0.1 | 64.1 t 0.1
o]
2c 310 0.292 + 9.029 79.2 + 9.3
MeOQC/Q\COQMe
O
OYNH
3c 310 0.012 + 0.002 87.4 + 0.5
MeOZC‘”‘Q\COQMe
(S
OYNH
4c 310 0.029 + 0.005 85.1 + 0.5
»
o
OYNH
5c (ij&\ 310 trans-cis cis»>trans trans-cis cis»>trans
NTcoMe 0.020 * 0.001 9.123 * 86.1 + 0.1 | 81.4 0.2
ri*o 0.006

Note: for the N-aceturyl compounds 2c-5c¢ the measurements were conducted in buffered deuterium
oxide (potassium phosphate buffer, 70 mM, pH 7)
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Table S5.

different solvents

Amide rotation kinetics for the N-acetyl compounds measured in

solvent ET, compound 2a compound 3a compound 4a
-1
k3 mol Meozc’Q\COZMe Meozc“”Q\COZMe Q
H,C o H,C o 30/&0
T, K k, s* [FE, T, K k, s E’, T, K k, s* | E,
kJ mol™ k3 mol™ k3 mol™
toluene-ds 141.8 298 2.81 + | 70.4 * 298 0.024 82.2 298 0.090 79.0
0.25 0.3 + 0.6 + 0.1
0.005 0.005
benzene-d¢ 143.5 298 2.42 + | 70.8 * 298 0.024 82.2 298 0.073 79.5
0.05 0.1 + 0.2 + 0.2
0.002 0.005
THF -dg 156.5 298 2,55+ | 70.7 298 0.019 82.8 298 0.103 78.6 t
0.03 0.1 + 0.3 + 0.1
0.002 0.005
CD,C1, 171.9 298 0.742 73.7 £ 298 0.0067 85.4 298 0.028 81.8
+ 0.1 + 0.4 + 1.8
0.010 0.0010 0.014
acetone-dg 176.5 298 1.07 + | 72.8 * 310 0.037 84.5 + 310 0.197 80.2 *
0.03 0.1 + 0.2 + 0.1
0.002 0.005
CDsCN 190.8 298 0.469 74.9 310 0.019 86.2 298 0.029 81.8 *
+ 0.1 + 0.2 + 0.1
0.011 0.001 0.001
ethanol-dg 217.1 310 0.787 76.6 £ 310 0.011 87.6 £ 310 0.027 85.3
+ 0.1 + 0.6 + +0.2
0.022 0.002 0.002
methanol- 232.2 310 0.575 77.4 + 310 0.0085 88.3 * 310 0.025 85.5 *
dy + 0.2 + 0.4 + 0.5
0.035 0.0011 0.004
D0 264.0 298 0.019 82.8 * 310 0.0015 92.8 * 310 0.009 88.2
+ 0.3 + 1.9 + 0.3
0.002 0.0008 0.001
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Copies of the NMR spectra for the Pdc derivatives
Compound 2a in deuterium oxide:

<t < [ToXe)] o] [ ]

~ < ~ o I3 (=31

~ ~ 0 M ol &N — Current Data Parameters
NA vk_Pdc_2
EXPNO 150
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170503
Time 20.00
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zy
TD 65536
SOLVENT D20
NS 1
DS 0
SWH 8333.333 Hz
FIDRES 0.127157 Hz
AQ 3.9321599 sec
RG 45.24
Dw 60.000 usec
DE 10.00 usec
TE 299.0K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 700.1732865 MHz
NUC1 1H

P1 10.30 usec
PLW1 15.00000000 W

F2 - Processing parameters

3| 32768

SF 700.1700000 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 100.00

M A

5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 ppm

3.03
3.04
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g Current Data Paramaters © L oo P
0w NA vk_Pdc_2 - —® [ I
NN N EXPNO 152 — O M [ AN
— o — PROCNO 1 OO W [a\INaN) [aN]
\j/ F2 - Acquisition Parameters \ / \/ \ / ‘
Date_ 20170503
Time 20.04
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zgig30
TD 32768
SOLVENT D20
NS 256
Ds 8
SWH 40760.871 Hz
FIDRES 1.243923 Hz
AQ 0.4019541 sec
RG 2050
Dw 12.267 usec
DE 10.00 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 32
T T T
======== CHANNEL f1 ========
175 174 173 ppm SFO1 176.0763711 MHz
NUC1 13C
P1 11.50 usec
PLW1 250.00000000 W
======== CHANNEL f2 ========
SFO2 700.1728007 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 65.00 usec
PLW2 15.00000000 W
PLW12 0.37300000 W
F2 - Processing parameters
32768
SF 176.0578870 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 2.00
T I I T I I T T T I T I T I I
180 170 160 150 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Compound 3a in deuterium oxide

ol <t 0 o © o 0o

e 0 M~ © O

~ ~ oo N o Current Data Parameters
NA vk_Pdc_2
EXPNO 170
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170504
Time 052
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg
TD 65536
SOLVENT D20
NS 1
Ds 0
SWH 8333.333 Hz
FIDRES 0.127157 Hz
AQ 3.9321599 sec
RG 45.24
DW 60.000 usec
DE 10.00 usec
TE 299.0K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 700.1732865 MHz
NUC1 1H
P1 10.30 usec

PLW1 15.00000000 W

F2 - Processing parameters

Sl 32768

SF 700.1700000 MHz
WDW EM

S8B 0

LB 0.30 Hz

GB 0

PC 100.00

5.0 4.5 4.0 35 3.0 25 2.0 1.5 ppm

1.00

J
1.06
2.07

—

1.09
3.01

1.00
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[EX Current Data Parameters ©H OO 0 <
< oo NA vk_Pdc_2 [SE =] — o -
[N S EXPNO 172 - 3N DO =
- = PROCNO 1 © o 100 A A
\‘/ F2 - Acquisition Parameters \ / \/ \ / ‘

Date_ 20170504

Time 0.56

INSTRUM spect

PROBHD 5mm PATXI 1H/
PULPRGG 2¢ig30

TD 32768
SOLVENT D20
NS 256
Ds 8
SWH 40760.871 Hz
FIDRES 1.243923 Hz

Q 0.4019541 sec
RG 2050
Dw 12.267 usec
DE 10.00 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 32

T T T |
======== CHANNEL f1 ========
175 174 173 ppm SFO1 176.0763711 MHz

NUC1 13C
P1 11.50 usec
PLW1 250.00000000 W
======== CHANNEL f2 ========
SFO2 700.1728007 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 65.00 usec

PLW2 15.00000000 W
PLW12 0.37300000 W

F2 - Processing parameters

32768
SF 176.0578870 MHz
WDW EM
SSB o0
LB 1.00 Hz
GB 0
PC 2.00

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Compound 2b in deuterium oxide

] 2] [N =) © I~ o
S ~ ~ © a [ —
o ~ oo o — —  Current Data Parameters
NA vk_Pdc_2
EXPNO 85
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170426
Time 19.02
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg
TD 65536
SOLVENT D20
NS 1
Ds 0
SWH 8333.333 Hz
FIDRES 0127157 Hz
AQ 3.9321599 sec
RG 45.24
DW 60.000 usec
DE 10.00 usec
TE 299.0K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 700.1732865 MHz
NUC1 1H
P1 10.30 usec
PLW1 15.00000000 W
F2 - Processing parameters
Sl 32768
SF 700.1700000 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 100.00
T T T T T T T T T T 1
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
I+] © «© =] L ©
o @ - < @ N
jor jor W“‘-j Tmf Wor Wm
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B R Current Data Paramaters <+ - oo o N
[ NA vk_Pdc_2 QO O — -~
® I~ EXPNO 82 Ao od o2} — © 1O
—_ o PROCNO 1 O O o 0] NN
‘ \/ F2 - Acquisition Parameters \ / \/ ‘ ‘ \ /
Date_ 20170426
Time 8.57
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zgig30
TD 32768
SOLVENT D20
NS 1352
Ds 8
SWH 40760.871 Hz
FIDRES 1.243923 Hz
AQ 0.4019541 sec
RG 2050
Dw 12.267 usec
DE 10.00 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 256
======== CHANNEL f1 ========
SFO1 176.0763711 MHz
NUC1 13C
P1 11.50 usec
PLW1 250.00000000 W
T T T T T T
======== CHANNEL f2 ========
182 180 1/8 176 174 ppm SFO2 700.1728007 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 65.00 usec
PLW2 15.00000000 W
PLW12 0.37300000 W
F2 - Processing parameters
32768
SF 176.0578870 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 2.00

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Compound 3b in deuterium oxide

5.14

(9] [a)
0 -
< —

——3.74
——3.67
—2.38
—2.19

—2.09
—1.92

Current Data Parameters
NA

vk_Pdc_2
EXPNO 90
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170426
Time 1023
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg
TD 65536
SOLVENT D20
NS 1
DS 0
SWH 8333.333 Hz
FIDRES 0127157 Hz
AQ 3.9321599 sec
RG 45.24
DW 60.000 usec
DE 10.00 usec
TE 209.0K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 700.1732865 MHz
NUC1 1H
P1 10.25 usec

PLW1 15.00000000 W

F2 - Processing parameters

Sl 32768
SF 700.1700000 MHz
WDW EM
S8B 0
LB 0.30 Hz
GB o
PC 100.00
J A J Ll A 1 LJL]
T T T T T T T T T T 1
5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
< < L | < by -l oy <
(= (= ==} (=4 [=31K=] [=} —_
rv—j — rm mj — —[—| [~ [}
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T 83 Current Data Parameters M~ ©® o — <t~
S 5 < NA vk_Pde_2 0@ NN~ — 0w~
© N~ EXPNO 92 —O Maa [« S @O <
- = = PROCNO ] ©Oo 0w (2] [N
‘ \/ F2 - Acquisition Parameters \/ \/ ‘ \ \ /

Date_ 20170426

Time 10.28

INSTRUM spect

PROBHD 5mm PATXI 1H/
PULPRGG 2¢ig30

TD 32768
SOLVENT D20
NS 512
DS 8
SWH 40760.871 Hz
FIDRES 1.243923 Hz
AQ 0.4019541 sec
RG 2050
Dw 12.267 usec
DE 10.00 usec
TE 200.0K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 128
CHANNEL f1 ========
T T J T J T SFO1 176.0763711 MHz
182 180 178 176 174 ppm NUC1 13C
P1 11.50 usec
PLW1 250.00000000 W
======== CHANNEL 2 ========
SFQ2 700.1728007 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 65.00 usec

PLW2 15.00000000 W
PLW12 0.37300000 W

F2 - Processing parameters

32768
SF 176.0578870 MHz
WDW EM
SSB o0
LB 1.00 Hz
GB 0
PC 1.50

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Compound 2c¢ in buffered deuterium oxide

© I~ @ o) [Tolye") =] ® B

[ ~ S N M~ © A D D

~ ~+ ~ 0 m o o — T Current Data Parameters
NAME vk_Pdc_2
EXPNO 560
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170514
Time 15.39
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg
TD 65536
SOLVENT D20
NS 1
Ds 0
SWH 8333.333 Hz
FIDRES 0127157 Hz
AQ 3.9321599 sec
RG 51.58
DW 60.000 usec
DE 10.00 usec
TE 299.0K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 700.1732865 MHz
NUC1 1H
P1 12.00 usec
PLW1 15.00000000 W
F2 - Processing parameters
Sl 32768
SF 700.1700000 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 100.00

L JUUM - YN “
T T T T T T T T 1
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm

= - Y] o] —[= =] ©l|e

< < < @ -« N N

r'j r‘j — < ri‘jf’j j o] f aff—
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174.57
173.80

-
\
\

172.84
170.48

T
176

T
174

T
172

T
170 ppm

Current Data Parameters
NA

vk_Pdc 2
EXPNO 561
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170514
Time 15.42
INSTRUM spect

PROBHD 5mm PATXI 1H/
PULPRGG 2¢ig30

TD 32768
SOLVENT D20

NS 1024

Ds 8

SWH 40760.871 Hz
FIDRES 1.243923 Hz
AQ 0.4019541 sec
RG 2050

Dw 12.267 usec

DE 10.00 usec

TE 299.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 128
======== CHANNEL f1 =====
SFO1 176.0763711 MHz
NUC1 13C

P1 11.50 usec
PLW1 250.00000000 W
======== CHANNEL f2 =====
SFO2 700.1721005 MHz
NUC2 1
CPDPRG[2 waltz16
PCPD2 75.00 usec

PLW2 15.00000000 W

PLW12 0.37300000 W

F2 - Processing parameters
32768

SF 176.0578870 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB o0

PC 1.50

_—60.59
™-59.89

5322
“_52.89

—41.54

——29.39

—27.15
—21.56

T
190

T
180

T
170

T
160

T
150

I
140

T
130

T T T
120 110 100

T
90

T
80

70

60

50

40

30

20

10 ppm
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Compound 3¢ in buffered deuterium oxide

[T} © o < 0w © © M~ =~

@ 10 S @® Mo 0 N-= o0

~ ~ ~ m | o N NN N —  Current Data Parameters
NA vk_Pdc_2
EXPNO 570
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170514
Time 1712
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg
TD 65536
SOLVENT D20
NS 1
Ds 0
SWH 8333.333 Hz
FIDRES 0127157 Hz
AQ 3.9321599 sec
RG 51.58
DW 60.000 usec
DE 10.00 usec
TE 299.0K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 700.1732865 MHz
NUC1 1H
P1 11.80 usec
PLW1 15.00000000 W
F2 - Processing parameters
Sl 32768
SF 700.1700000 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 100.00

.J Ll ) I U
T T T T T 1
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm

o] o] o) S| o @] |=[w©

@ @ @ SRS e ||

[=) roj =} — r(\i\j =1k P\rc\j
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285 Current Data Paramaters M~ < T 1O - < —
] NA vk_Pdc_2 o~ O i 2B )
M~ RS EXPNO 571 o e e l2] — D W —
—_ T — PROCNO 1 0w WwLw ~ NN N
\\/ / F2 - Acquisition Parameters \/ \/ ‘ \ H ‘
Date_ 20170514
Time 1713
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zgig30
TD 32768
SOLVENT D20
NS 2048
Ds 8
SWH 40760.871 Hz
FIDRES 1.243923 Hz
AQ 0.4019541 sec
RG 2050
Dw 12.267 usec
DE 10.00 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 256
======== CHANNEL f1 ========
T T T T 1 SFO1 176.0763711 MHz
176 174 172 170 ppm  NUC1 13C
P1 11.50 usec
PLW1 250.00000000 W
======== CHANNEL f2 ========
SFO2 700.1721005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 75.00 usec
PLW2 15.00000000 W
PLW12 0.37300000 W
F2 - Processing parameters
32768
SF 176.0578870 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.50
I T I T I T I I T T T I T I T I I
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Copies of the NMR spectra for rest of compounds

Bn-(MeO)mPdc-OMe in chloroform-d

7.40

—4.05
——3.69
—3.59

2.19

Current Data Parameters
NA

vk_Pdc_2
EXPNO 24
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170408
Time 11.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 9
D 65536
SOLVENT CDCI3
NS 1
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 71.8
Dw 50.000 usec
DE 10.00 usec
TE .
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.2523546 MHz
NUC1 1H

P1 12.30 usec
PLW1 15.00000000 W

F2 - Processing parameters

3| 32768

SF 500.2499614 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

9.5 9.0 8.5 8.0 7.5 7.0

5.50

4.0 3.5
o (oo
@ |0|®
r‘j ﬁfi‘—'

20 15 10 05 ppm
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Bn-(MeO)rPdc-OMe in chloroform-d

] — I~ D ) <

0 -9 M ~ <

r~ T omm o A Current Data Parameters
NAME vk_Pdc_2
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170408
Time 11.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg
TD 65536
SOLVENT CDCl3
NS 1
Ds 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 71.8
DW 50.000 usec
DE 10.00 usec
TE 298.0K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.2523546 MHz
NUC1 1H
P1 12.30 usec
PLW1 15.00000000 W
F2 - Processing parameters
Sl 32768
SF 500.2499614 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00

. S, 1 A

T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 05 ppm

— | ey = =
™~ =12 e <
o) S|e||o ol ol

page S19



HC1-H-(MeO)mPdc-OMe in methanol-d,

—— 434

—3.85

—2.40
—2.15

Current Data Parameters
NA

vk_Pdc_2
EXPNO 40
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170419
Time 8.04
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg

D 6553
SOLVENT MeOD
NS 1

DS 0

SWH 8333.333 Hz
FIDRES 0.127157 Hz
AQ 3.9321509 sec
RG 45.24

DW 60.000 usec

DE 10.00 usec

TE 299.0 K

D1 2.00000000 sec
TDO 1

======== CHANNEL f1 ========
SFO1 700.1732865 MHz
NUC1 1H

P1 11.30 usec

PLW1 15.00000000 W

F2 - Processing parameters

Sl 32768

SF 700.1700000 MHz
WDW EM

S8B 0

LB 0.30 Hz

GB 0

PC 100.00

3

T
20 15 10 05 ppm
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HC1-H-(MeO)rPdc-OMe in methanol-d,

Current Data Parameters
NA vk_Pdc_2
EXPNO 52
PROCNO 1

—4.59
—3.89
—2.51
—2.25

F2 - Acquisition Parameters
Date_ 20170419

Time 8.18
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg

D 6553
SOLVENT MeOD
NS 1

DS 0

SWH 8333.333 Hz
FIDRES 0.127157 Hz
AQ 3.9321509 sec
RG 45.24

DW 60.000 usec

DE 10.00 usec

TE 299.0 K

D1 2.00000000 sec
TDO 1

======== CHANNEL f1 ========
SFO1 700.1732865 MHz
NUC1 1H

P1 11.30 usec

PLW1 15.00000000 W

F2 - Processing parameters

Sl 32768

SF 700.1700000 MHz
WDW EM

S8B 0

LB 0.30 Hz

GB 0

PC 100.00

T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 05 ppm
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in deuterium oxide:

~- I~ o~

0 ™~ < -

~ e N N Current Data Parameters
NAME  wova_Pyr-diCarb2
EXPNO 70
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150617
Time 12.28
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg
TD 65536
SOLVENT D20
NS 1
Ds 0
SWH 8333.333 Hz
FIDRES 0127157 Hz
AQ 3.9321599 sec
RG 58.31
DW 60.000 usec
DE 10.00 usec
TE 298.0K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 700.1732902 MHz
NUC1 1H
P1 11.25 usec
PLW1 15.00000000 W
F2 - Processing parameters
Sl 32768
SF 700.1700000 MHz
WDW EM
S5B 0
LB 0.25 Hz
GB 0
PC 10.00

T T T T T T 1
9.5 9.0 4.5 2.5 2.0 1.5 1.0 05 ppm

- =] [=1l[=1

e < el e
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Compound 4a in deuterium oxide:

SV D~
Current Data Parameters <o @ xR ®
NAME vk_Pdc_2 @ o -—
EXPNO 700
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170712
Time 16.41
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG 9
D 685536
SOLVENT D20
NS 1
DS 0
SWH 8333.333 Hz
FIDRES 0.127157 Hz
AQ 3.9321599 sec
RG 4524
DW 60.000 usec
DE 10.00 usec
TE 299.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 700.1732865 MHz
NUC1 1H
P1 10.25 usec

PLW1 15.00000000 W

F2 - Processing parameters

Sl 32768

SF 700.1700000 MHz
WDW EM

3SB 0

LB 0.30 Hz

GB 0

PC 100.00

95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 05 ppm

2 ge
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Compound 5a in deuterium oxide:

—4.62
—4.36

NN AND

SN~

N == = - Current Data Parameters
NAME  wova_AcProOMe_solvents
EXPNO 40
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150409
Time 16.19
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg
TD 65536
SOLVENT D20
NS 1
DS 0
SWH 8333.333 Hz
FIDRES 0.127157 Hz
AQ 3.9321509 sec
RG 55.01
DW 60.000 usec
DE 10.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 700.1732898 MHz
NUC1 1H
P1 10.25 usec

PLW1 15.00000000 W

F2 - Processing parameters

Sl 32768

SF 700.1700000 MHz
WDW EM

S8B 0

LB 0.25 Hz

GB 0

PC 10.00

]
T T T T T T T 1
5.0 45 4.0 35 2.0 1.5 1.0 ppm
(= [o2] (o2 3E=<] Rdii=][=] G[N| [S] | = |
(o] [o2] | S| | NN —| || [O] |00 [N
fo‘ o Qjm rcsu Mo- mjmmor
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Compound 4b in deuterium oxide:

o<t Tolee] ©
© o Q M~ —
Current Data Parameters ® o T i
NAME vi_Pdgc_2 ‘ ‘ \ / ‘
EXPNO 130
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170503
Time 13.39
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg
TD 65536
SOLVENT Dz0
NS 1
DS 0
SWH 8333.338 Hz
FIDRES 0.127157 Hz
AQ 3.9321599 sec
RG 45.24
DW 60.000 usec
DE 10.00 usec
TE 299.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL {1 ========
SFO1 700.1732865 MHz
NUC1 1H
P1 10.30 usec

PLW1 15.00000000 W

F2 - Processing parameters

Sl 32768

SF 700.1700000 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 100.00

95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 05 ppm

| (@ |~ I~
| (<2 o|e o
~| |ai aila o
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Compound 5b in deuterium oxide:

o) <t oW = ® 0 o o =]
@ @ QMo o - a0 N -
~ ~ oom OO0 N = = Current Data Parameters
NAME vk_Pdc_2
EXPNO 60
PROCNO 1
F2 - Acquigition Parameters
Date_ 20170424
Time 13.51
INSTRUM spect
PROBHD |15 mm PATXI 1H/
PULPROG zg
TD 65536
SOLVENT D20
NS 1
Ds 0
SWH 8333.333 Hz
FIDRES 0127157 Hz
AQ .9321599 sec
RG 45.24
DW 60.000 usec
DE 10.00 usec
TE 299.0K
D1 4100000000 sec
TDO 1
========{CHANNEL f1 ========
SFO1 r00.1732865 MHz
NUC1 1H
P1 10.30 usec
PLW1 5.00000000 W
F2 - Procegsing parameters
Sl 32768
SF 7%90.1700000 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 100.00
T T T T T T T T T 1
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
Ql [= ~(|e Ts) o Qo [=] @
< < 2 < < < < @
= jv—f jmﬁm jor — Tmf — =]
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Compound 4c in buffered deuterium oxide

[se) — < ®R OO
® < @ G oK
o " m —_——

Current Data Parameters

NAME vk_Pde_2 ‘ \ / \ / /

EXPNC 400

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170511

Time 14.26

INSTRUM spect

PROBHD 5 mm PATXI 1H/

PULPROG z9

TD 65536

SOLVENT D20

NS 1

Ds 0

SWH 8333.333 Hz

FIDRES 0.127157 Hz

AQ 3.9321599 sec

RG 45.24

Dw 60.000 usec

DE 10.00 usec

TE 299.0K

D1 2.00000000 sec

TDO 1

=== CHANNEL f1 ====

SFO1 700.1732865 MHz

NUC1 1H

P1 10.40 usec

PLW1 15.00000000 W

F2 - Processing parameters

SI 32768

SF 700.1700000 MHz
WDW EM

SSB o0

LB 0.30 Hz

GB

0
PC 100.00

95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 05 ppm
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Compound 5c¢ in deuterium oxide:

o [soJie)) TR RO ONMDM— I~

= <R MO W0 NN—OG R M

~ <~ ™ DOOO OO ANANAN — — — — Current Data Parameters
NA vk_Pdc_2
EXPNO 702
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170712
Time 16.49
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg
TD 65536
SOLVENT D20
NS 1
Ds 0
SWH 8333.333 Hz
FIDRES 0127157 Hz
AQ 3.9321599 sec
RG 45.24
DW 60.000 usec
DE 10.00 usec
TE 299.0K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 700.1732865 MHz
NUC1 1H
P1 10.25 usec
PLW1 15.00000000 W
F2 - Processing parameters
Sl 32768
SF 700.1700000 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 100.00

A
T T T T T 1
5.0 4.0 3.5 1.5 1.0 ppm

0.82

N

o)

KW
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