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1. VT-NMR spectra of 1a, 1b, 2a, 2b, 3a, 3b.
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2. 'H-,18C-, HH-COSY-, and CH-COSY-NMR Spectra.
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o
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B . . 5.00414151 [kaz]
o3 Proten
5 600.1723046 [MHz]
g 5 o]
& Proton
) — 600.1723086 [ME=]
R C 5 [ppm]
5 B FALSE
2 Scans =32
G < Total_Scans = 8192
o Relaxation Delay = 1.5[s]
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k=1 * i
EPS R
£-3 4 I : R
<o
EE H—CHy
' N
E H
o
23 + 3b
Y Filename 42FRAR3-66-31 2-Me—p-N
S o Antho: y-soyaku -
bl Experiment ‘hmge. 3xp
3 Sample Td 42FRAR3-66-31 2-Me—p-N
Ivent DMSO-D6
o Creation Time 27-ADG-2019 23:13:24
== Revision Time = 31-ADG-2019 10:12:54
v current_Time 31-AUG-2019 10:18:13
E| Comment. gradient erhanced HMQC
) Data Format REAL
S Dim Size 819,
= Dim Title = Proton Carbon13
Din Units fppm] [ppm]
Dimensions XY
o site - e-cas00
= Spectrometer DELTA2 NMR
&
E Field Strength = 14.09636928[T] (600 [Miz
X Acq Duration 90,9312 [ms]
(=] X Domain 1]
=R . | X Freq = 600.1723046 Mz]
= X Offset 5 [ppm]
X Points 1024
E| [ X Prescans 1
o B X Resclution 10. 99732545 [Hz]
EE Ksweep 1126126126 [kfiz]
- - X Sweep_Clipped 9.00900901 [KEz]
¥ Demain 130
Y Freq 150.91343039 [MEz]
o - Y offset 100 [ppm]
EE i = ¥ Points 256
- Y_Prescans 0
on Y3 147.5:
= 3 Y_Sweep 37. 76435045 [KHz]
g o Tri_Damain Eroton
-»g EE Tri_Freq 600.1723046 [MHz]
= Tri_offset 5[ppm]
< Clibped FALSE
= 7 ans 32
8o . ] i Total Scans = 8192
=973 =
5 =) Relaxation Delay = 1.5[s]
< Recvr Gain 8
g 4 Temp Get 23.6[4C]
o X Acq_Time 50,9312 [ns]
€353 X Am
==t ¥ Gamma
o X Pulse
= Y Acq_Time
T T T T T T T T T T T T T T T T Y_Atn
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 30 2.0 10 -1.0 -2.0 01 03 05 0.7 ?;;mse

X : parts per Million : Proton

abundance

Trr Atn Dec

S13



o
2] &
2 JEOL
Solutions iur inmovalion
o, My
2] /
= \ 100[%] )
- Br
o = N\
N o-N) Proton-1-1.3d
- H ) E
2]
1c
Filename = 42DRY3-75-39 (B-3Br-0-N)_ET
T —so
o rinent proton. jxp
] Sample Id = 42DRM3-75-39(H-5Br-o-N)
Solvent DMSO-D6
Creation Time 29-DEC-2017 18:06:31
Revision Time 24-ADG-2019 11:25:04
Carrent_Time 24-AUG-2019 11:25:28
Cor - single pulse
o 1D CaMPLEX
31 13107
Proton
Tppm)
THM-ECA§00
DELTA2 MR
o Field Strength = 14.09636928[T] (600 [MEz])
= X Aog Duration - 1.4548992(s]
X Demain 1\
X Freq 600. 1723046 MEz]
X Offset 5 [ppm]
X Points 16384
{Prescans 1
X Resolution 0.68733284 [Hz]
. X sweep 11.26126126 [KHz]
i X Sweep Clipped = 9.00900901 [KHz]
Ter Damain - Proten
Irr_Freq 600. 1723046 [MEz]
Irr_Offset 5 [ppm]
Tri Damain - Broten
Tri_Freq 600. 1723046 MEz]
Tri_Offset 50
o i E
=4 Scans 16
Total Seans 16
o Belaxation Delay = 5[s]
3 Recvr_Gain 16
g Temp Get 2214c]
=1 J X 50 Width &.1[us]
g X Ac_Time 1.4548992(s1
Z o I X AngT. deg]
< T T T T T T T T T T T T T X Atn 2.5[B]
X Pulse 4.05[us]
120 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 o Trr_Mode off
Tri Mode otz
Dante Presat FALSE
- Zooo Gmoyagoanown = - ow Initial Wait 11s]
= ErReCIgo2ingsa oS S Szgzs Repetition Time - 6.4349992(s]
5 SEEESSERR8883IRn52 3 5 OREE%S
o o6 06 06 06 o6 06 06 06 00 06 06 [ I IS S N S o ool ool
X : parts per Million : Proton
<] JEOL
= Salivns fortanavation
o Ny
N / 100[%] )
Br.
N -
]
S
1c
42DRM3-75-39_Carbon-1-3.3d
y-s01
= carbon.3
42DRM3-75-39
DMSO-DE
- 7-0CT-2017 15:44:19
24-AUG-2019 11:19:40
= 24-AUG-2019 11:20:01
= single pulse decowpled gat
1D coMPLEX
e 26214
S Carbon13
[ppa]
-x
Site TNM4-ECAS00
Spectrometer = DELTA2 NMR
Field Strength = 14.09636928 [T] (600 [Mz])
X AcqDuration = 0.69206016[s]
X Damain 13¢
Freq 150.51343035[MEz]
X offset 100 [ppm]
X Points 32768
X prescans -1
X Resolution 1.44496109 [Ez]
- X Sweep 7.34848.485 [z
S X Sweep Clipped = 37.87878788 [kBz]
Proton
600.1723046 [MHz]
5024
5024
2(s]
58
= 23.1[4C]
a 11.1fms]
F] 0.69206016 [s]
£ 30 [deg]
= 12 [aB]
El " N 3.7[us]
< 4 " o " L
=T " y , o b 21.947[aB]
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 21.547[dB]
220.0210.0200.0190.0180.0170.0160.0150.0 140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0 -20.0 WALTZ
76 [us]
) 2222 AN =
1[s]
S SgEgREnEEgsee 2 3 e b
2 EREFLICERZZZIRZ [ Noe_Time 1s1
u PETES SRR R & & Repetition Tine = 2.69206016[s]
X : parts per Million : Carbon13

S14



50 7.0

JEO

L

o = Salulions ice tanevalion
ECE
E
i l l
ER N=\ -
ARk l L J J 0 .
Br
e A\
<] H
1c
Filename - 42DRIB-75-35_COSY-1-2.3df
Aatho — y-soyaka
- — Experiment cosy. 3
Sample Ia 42DR45-75-39
SE veri DMSO-D6
L Creation Time 7-0CT-2017 19:31
- Revision Time 24-ADG-2019 11:37:53
Corrent Time = 24-AUG-2019 11:40:08
2] Comment: ~ gradient sbsolute value oo
N Data Format 2D REAL REAL
Dim Size 1024, 1024
Dim Title Eroton Proton
. Dim Units Ippm] [ppm]
2 Dimensions
Site TNM-ECAS00
Spectrometer - DELTA? MR
o = 14.09636328 [T] (600 [MHz])
= 0.1306624(s]
1w
600.1723046 [MHEZ]
5.97974072 [ppm]
2
= 3
7.65331113 [E2]
. . _ 9.79623824 [KHz]
~ 7.8369906 [kHz]
CE ° - 1\
@« 600.1723046 [MHz]
5.97974072 [ppm]
. = 256
K B - B
54 30.60844695 [Hz]
_ 7.83576242 [KBz]
g Proton
5 600. 1723046 [MEz]
&2 5 [ppm]
=5 Eroton
o 600.1723046 [MEz]
£ 5 [ppm]
= FALSE
S 28
il 7168
PR=
= Relaxation Delay = 1.5[s]
2 Recvr Gai 22
£ Temp Get 23[ac]
e X 90 Widtn “1res)
b X Acg_Time = 0.1306624(s]
T T T T T T T T T T T T Xam - 2.5[aB]
120 110 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 1.0 3.0 50 7.0 X Pulse -10
s Y Acq Tine 52.67072 ms]
X : parts per Million : Proton abundance Irr Mode = oz
o] +
<
=] JEOL
-
3o i Salations foriancvaion
g5 ¥
g :
=R N
E | o
< e = N /
Br-
o
21 N
- N
o
31 ' [ H
=
o
S 1c
2
) Filename 42DRM3-75-39_HM)C-1-2.3
= Anthor
° riment
o Sample Td
&4 vert
= Creation Time
vision Time
= Carrent_Time = 24-AUG-2019 11:44:50
2
Comment. gradient enhanced HMQC
o Data Format — 2D REAL REAL
S Dim Size 819, 512
Dim Title Proton Carbonl3
o Dim Units [pn] [pPm]
EE Dimensions XY
3 site TN4-ECAGD0
o Spectrometer DELTAZ NMR
S 4
= Field Strength 14.09636928[T] (600 [MEz
o L] X_Acq Duration = 0.10452992[s]
= ¥ Domain
a3 X Fre: 600.1723046[Miz]
- TR Wosesat 5.97574072 [ppm]
< ot X Points
S — X Prescans N
2 ¥ Resolution 5.56663651 [Hz]
) X swe: 9.79623824 [kHz]
S4 Y L] X Sweep_Clipped 7.8369906(kiiz]
> 150.91343039 ME=z]
= N 113.56744627 [prm]
2
il | H
m S 11199111230 [Bz]
=21 28.66972477 [KHz]
S~ Proton
£5 £b0 172304 6882)
o 5 [ppm]
or FALSE
= 16
S o
EEE 1096
E2
E o ;nj [s1
5o
2.9 :
2 0.10452992(s]
E o 2.5[dB]
a g - 42576375
] .
> 8.92928 [ms]
T T T T T T T T T T T T T T T T = 12[<B]
120 110 100 90 80 70 60 50 40 30 20 10 01 02 03 Fritrieg
X : parts per Million : Proton abundance = 30.918[aB]
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abundance

3.0

<

o
I

JeEOL

Salations ivrihnoviion

=N_-

¢]
NN soorsr )

Br
>1-1.3ar

2c

= 42FRAR3-53-45 Proton-1-5.3

Comment = single pulse

Data Format 1D CaMPLEX

Dim Size 13107

Dim Title Eroton

Dim Units - [ppm)

Dimensions x
TNM-ECAGDD

Spectromster = DELTA2 MR

14.09636928[T] (600 [Miz])
1.4548992(s]

Field Strength =
X Acg Duration

X Domain n
Fre 6001723046 [MEz]

X Offset = S[ppm]

X points

16384
1

X Prescans
X Resolution = 0.66733284[Hz]
X Sweep. 11.26126126 [kHz]
X Sweep_Clipped = 9.00900901 [kiz]

Trr_Domain

Proton
600. 1723046 [MEz]

2381

X: parts per Million : Proton

6.0

7.571
7.431
7418

Trr Freq
Irr Offset 5 [ppm]
TriDomain = Eroton
Tri_Fregq 600.1723046 [MEz]
Tri Offset 5 [ppr
Clifped F;
Scans 128
Total Scans - 128
Relaxation Delay = 5[s]
Reovr Gai s
Temp_Get 22.1[4<C]
X 90 Width 8.1[us]
XA Tine 1.4548552[s]
X Angle = deg]
X Atn 2.5[dB]
X Pulse .05 [us]
Tr Mode ore
Tri Mode orz
e Presat

Initial Wait

1(s]
Repetition Time = 6.4548992[s]

abundance

0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.2 0.21
I

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
I

uhddugi

: ; : d T k L i b b .
220.0210.0200.0190.0180.0170.0160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.

187.948

X : parts per Million : Carbon13

YN

0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

40,056
39.932
39,798
39,654

39,242
39,099

0

-10.0 -20.0

JEOL

ions ierinovian

N -

N
Br:

1-1.3aF

2c
F11cnane 42 FARI-53-45_Carbon-1-3.3
Autho
Experinent
Sample 1d

ite
Spectrometer

Field Strength - 14.09636928 [T] (600 [Mz])

0.65206016 [s]
3¢

X Freq 150.51343035Mz]
Xosesat 100 [ppr

X points 32768

X Prescans 3

1.44496109 [Ez]
47.34848485 [kHz]
37.87878788 [kEz]

X sweep

X Sweep_Clipped
ITr_Demain Proton
600.1723046 [MEz]

Trr Freq
Irr_Offset 5 [ppm]
3 FALSE
Soans 000
Total_Scans = a000
Relaxation Delay = 2[s]
Reovr Gat -8
Temp Get 22.1[dC]
X 50 Width 11.1[ms]
{ Acq_Time 0. 65208016 [s]
¥ Angle 30 [deq]
Xam 12 (aB]
X Palse 3.7[xs]
TFr Atn Dec 21.947[aB]
Tr_Atn Noe 21.947 [aB]
Irr Noise WALTZ
r_Pwidth 76 [us]
Decoupl ing TRUE
Initial Wait 1[s]

Noe_Time

Repetition Time = 2.69206016[s]
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K|
<
o .
«] -
ERE
ER
= o] N -
= l Q N Y
e3 Br-
a N\
N
2c
Filename 42FRAR3-53-45_COSY-1-2.3aF
. Anthor y-soyaku
=4 Experiment cosy. I
Sample Ia 42FRAR3-53-45
1ve: DMSO-DE
o Creation Time 12 DEC-2017 23
34 Revision Time 24-AUG-2019 13
Ccarrent Time 24-AUG-2019 13:
Conment gradient absolute value co
| Data Fomat 2D REAL REAL
id e Din Size 1024, 1024
— T TS Proton Proton
Din Units [ppm] [ppm]
o] Dimensions Xy
< site ECA600
Spectrometer DELTAZ_NMR
. 14.09636928 [T] (600 (M2}
v 0.113664[s]
18
600. 1723046 MHz]
s 5 [opm]
= 1280
1
8.79786036 [Hz]
o 11.26126126 [kHz]
23 5.00900901 [XHz]
1\
N R 3 600. 1723046 [MEz]
5 [opm]
23 256
% o . _ o
. — 35.17242932 [Hz]
_ N . 5.0041411 [XBz]
go3 . [ Proton
£ 600.1723046 (MHz]
g 5 [ppm]
& Proten
=27 600. 1723046 [MHz]
g 5[ppm
= FALSE
3 Scans 10
5 21 Total Scans 2560
o Relaxation Delay = 1.5[s]
£ Reovr_Gain 54
go Temp et 22.6[ac]
Seig X 90 Width .
(ol X Acg Time 0.113664[s]
T T T T T T T T T T T T T T T X At [aB]
120 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 -1.0 -2.0 10 3.0 50 7.0|%Fuse -
- YAcq Time 28.43136 [ns]
X : parts per Million : Proton abundance Irr Mode ozs
)
2 4
<
“ Solutions for Ihnovatior
83 Solutions icr lanvation
<~
EECE N -
CEE [ o S,
Br.
>
2 A
N
)
24 H
a
) 2c
=4
)
Filename = 42FRAR3-53-45_MMQC-1-2.
< thor y-soyaku
e hmge. 3
i = 42FRAR3-53-45
DMS0-D6
=] 13-DEC-2017 02:47:12
2  24-A7G-2019 13:03:53
= 24-AUG-2019 13:04:50
> .
=5 Conment = gradient erhanced BQC
bS] Data Format 2D REAL REAL
Din Size 813, 512
o Din Title = Proton Carbomi3
s Dim Units = Irpn] [ppm]
= Dimensiens Xy
site = JNM-ECA60D
o Spectrometer = DELTAZ MR
24 2 3
* Field Strength = 14.09636928(T] (600 MEz
- = 50,9312 [ms]
21 1\
=3 600.1723046[Mez]
5ippm]
> 1024
EE 1
= 10.99732545[Bz]
11.26126126[xHz]
2 5.00500501 [KEz]
=5 13c
= 150.91343039 MBz]
o S— 85[ppn]
=1 256
a o
- = e — )
=R — 25. 66735113 [kHz]
g s roton.
-g ] 600.1723046[MHzZ]
E 5[ppm]
go ' —— i
= Soans 20
R Total_Soans = s120
So .
S S S Relaxation Delay = 1.5[s]
izl Reovr_Cain -0
g- Temp_Get. 22.5[dC]
oo X Acg_Time 20. 9312 [ms]
€2 X Atn - 2.5[a8]
g% X Gamna 22576375
o X pulse 8.1[us]
- ¥ Aoq_Time 5.57376 [ns]
T | T T T T T T T T T T T T T Cam a5
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 10 -1.0 -2.0 0.1 ¥_Gamna 10705836.9

X : parts per Million : Proton

¥ Pulse
Trr Atn Dec

= 30.518[dB]
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o
<
o
o
a
)
ci
=~
o

o

1.61.71.8192.0

e
)
o
<
]
=1
@
<
=
=3
b

0.5

0.79

-

.85

oL

Solutions forinnevaion

=
e N
N/ o1
Br-
N
1-1.3a8
H 3
3c
Filename - 42DRM3-76-46_Proton-1-4.3d
Antho
Experiment
Sample_Td
Lver

ite
Spectrometer

Field Strength =

14.05636928 [T] (600 [MEiz])
X Aoy Duration - 1

1.4588992(s

X Domain 1E
Freq 600.1723046 [MEz]

¥ Offset [ppm]

X Points 16384

1
0.68733284 [Hz]
11.26126126 [KEz]
9.00900901 [KHz]

Irr Demain = Proton
= 600.1723046 MEz]
5 [ppm]

Tri Damain = Proton
i = 600.1723046 MEz]
5 [ppm]

188.350

X : parts per Million : Carbon13

13,993

40.056

30,664

30,009

S 64
-] 64
< 51s1
o a1
g< 23.1[4C]
g —] [us]
e LA_,J 1.4548992(s]
Z o4 L T deq]
e 2.5[B]
T T T T T T T T T T 4.05[as]
12.0 11.0 10.0 9.0 8.0 70 6.0 50 4.0 30 6ol
orr
FALSE
Initial Wai 11s]
SEIooETenas e Yo " ag Repetition Time = 6.4548992(s]
FREIzz2ig42283w @ £g
crIcenaennTsT T “ nn
- R RS o S SRR S - oo
X : parts per Million : Proton
©
e
° oL
Soldivns ferlanovation
- ns e lonovation
BE
S
PROCESSING PARAMETERS
B de balance( 0, FALSE )
o sexp ( 2.0[Hz], 0.0[s]
K trapezoid( O[%], O[#], B0[%], 100[] )
o zerofill( 1)
£rt( 1, TRUE, TRUE )
B machinephase
Pem
K|
© LI Ficaisk: : 42DRM3-76-46 Carbon-1-1.3df
w
=1
E Filename 42DRMB-76-46_Carbon-1-3.3d
Antno
EE Exporiment
S Sample Ia
1vert
E Creation Time
Revision Time
*3 Carrent Time
s
Comment single pulse decompled gat
B Data Format 1D CMPLEX
Din_Size 26214
~ DpimTitie Carbon13
S Dim Units = [ppm]
Dimensions x
B site JNM-ECAS00
Spectrometer = DELTA2 NN
c3 Field Strength 14.09636928[T] (600 [Miz])
X Acq Duration = 0.69206016[s]
B X Damain 13c
req 150. 91343030 [MHz]
= X offset 100[ppm]
S X Points 32768
¢ prescans 1
X Resolution = 1.44496103[Ez]
° X sweep 47.34848485 [kHz]
&3 X Sweep Clipped = 37.87878788 [kHz]
= ITr_Domain Proton
600.1723046 Dz ]
B 5[ppn]
ALSE
23 8000
S s000
E 2(s]
58
S 23[ac]
g3 1.1[us]
2 0.69206016[s]
g 4 30[deg]
El 12[a8]
Z o3 , 3.7[us]
= ek 21,547 [dB]
T T T T T T T T T T 21.947 [aB]
220.0210.0200.0190.0180.0170.0160.0 150.0 140.0130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 -20.0 | Irr Noise
rr_Pwidth
Decoupling

o
Noe_Time

Repetition Time = 2.69206016[s]
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..
3 ' JEOL
] *
3 Salions jcrtonavalion
g 2]
€=
El =
2 - o} N
N/
Br
N
=Y N
3 H
o4 3c
- 42DRM3-76-46_COSY-1-2.3df
o ¥-s0; -
=3 cosy.3
42DRMB-76-46
DMSO-DE
- - 90CT-2017 17: 4
SE! 24-ATG-2019 1
24-AUG-2015 1
gradient absolute value co
<3
“ * 1024, 1024
Proton Proton
[ppa] [ppm]
o3 Xy
- i JNM-ECA600
Spectrometer = DELTAZ_NMR
< 14.09636928[T] (600 [MHz])
i ©0.113664[s]
15
600.1723046 [MHz]
=Y 5 [ppm
© X points = 1280
X Prescans -1
X Resolution 8.79786036 [Hz]
o X _Sweep 11.26126126 [kHz]
= X Sweep_Clipped = 9.00900901 [KHz]
¥ Damain B
- " . = 5[ppm]
£ . 256
can: o
- 35.17242932 [Hz]
B . . 500414191 [kHz]
ER=E Proten
5@ 600.1723046 MHz]
g 5 (pon]
& = Protan
=2 = 600.1723046 [MHz]
PR 5 [(ppm]
= FALSE
2 16
5 S = 4096
o Rel:
o axation Delay — 1.5[s]
g Becvr_Gain 54
go Temp Get 23 [ac]
Freig X 90 Width 8.1[us]
[ X Acq_Time 0.113664[s]
T T T T T T T T T T T T T T T T T | XAm = 2.5(8]
120 110 100 9% 80 70 60 50 40 30 20 10 0 -0 20 10 20 X puise = 8.1[us]
- Y Acg Time 28.43136[ms]
X : parts per Million : Proton abundance Trr Mode = ofr

s ' JEOL

Salutions icrthmavation
8 ltions icrlanovation
2o
€ =
2 . =
= o N
\ 1
E Br.
=
EE N
=
L
3c
) Filename 42DRM3-76-46_BMQC-1-2.3
=L Anthor
- riment
4 | Sample Ia
) Creation Time 12:33
=5 Revision Time 2:16
v Carrent_Time 24-ADG-2019 13:14:01
E Comment. gradient enhanced BM)C
o Data Format = 2D REAL REAL
S Dim_Size 819, 512
= Dim Title Proton Carboni3
3 Dim Units [ppnl [ppm]
Dimensions Xy
o site JNM-ECAS00
=L Spectrometer = DELTAZ MR
&
] Ficld Strength 14.09636928[T] (600 [MHz
5312 [xs]
= 18
EE 600.1723046[Mz]
= ' p——— 5 [ppm]
] 1024
1
———
o ] + o — 10.99732545[Hz]
R 11.26126126[kAz]
= 5.00900901 [kEz]
' 13
E 150.91343038 [MBz]
- 100 [ppm)
. 256
0
o 147
=z 37.76435045 kiiz]
oo Proton
R 600.1723046[Mz]
S5 S [ppm]
! FALSE
P 16
So 4096
= o —
s =] Relaxation Delay
o Recvr_Gain
g Temp et
o X _Acq_Time
S X Am
X Gamma
] C
i X Pulse
= ¥ Acg Time
T T T T T T T T T T T T T T T T Trr| LAm
120 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 -2.0 0.1 0.2 z_g:l"‘::
X : parts per Million : Proton abundance Irr Atn Dec 30.5181a8]
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