Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2020

Synthesis of a-Indolylacrylates as potential anti-cancer agents by Brgnsted acid ionic liquid
catalyst and butyl acetate solventt

Ahmed El-Harairy, " Mennatallah Shaheen,¢ Jun Li,> Yuzhou Wu,? Minghao Li,° and Yanlong Gu ¢

aEnvironmental, Energy and Green Chemistry Laboratory, Faculty of Agriculture, Damietta University, 34511, Damietta, Egypt
b-School of Chemistry and Chemical Engineering, Huazhong University of Science and Technology, 430074, Wuhan, China.

¢ Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Horus University-Egypt, 34511, New Damietta, Damietta, Egypt.
<« State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics, Lanzhou, 730000, China.

1. Synthesis of ionic liquid 1a!

Brgnsted acid IL 1a was synthesized through the following three steps: (i) synthesis of 2a: in 100 ml of around
bottomed flask equipped with mechanical stirring, equal amount of divinyl sulfone 2a (5.0 g, 42.3 mmol) was
mixed with 1-(3-aminopropanyl)imidazole (5.2 g, 42.3 mmol) in 75 ml of methanol; the mixture was stirred at 60 °C
for 24 h; then, volatile methanol was removed by a rotary evaporator; a yellow-pale oil was obtained, which is 2a,
in nearly quantitative yield. (ii) synthesis of 3a via quaternization: 2a (10.0 g, 41.1 mmol), 1,3-propanesulfonate
(10.0 g, 82.3 mmol), and acetonitrile (75 ml) were mixed in a 250 ml of around bottomed flask equipped with
mechanical stirring; the mixture was stirred at 80 °C for 24 h; a yellow solid was generated; then the solvent was
decanted out; the yellow solid was filtrated, and washed with acetone (5.0 ml x 3); 3a can be obtained as white
solid; then, the white solid was dried at 60 °C under vacuum (20 mmHg) for 4 h; and (iii) acidification: 3a (10.0 g,
20.5 mmol) was mixed with triflic acid (3.1 g, 20.5 mmol) in 25 mL of around bottomed flask; to facilitate the
reaction, a small amount of water (0.25 ml) was also added in this step. Then, the mixture was stirred at 100 °C for
24 h. The generated ionic liquid was washed with ethyl acetate (5.0 ml x 3) and diethyl ether (5.0 ml x 3); then,
water and volatile solvents were removed under reduced pressure; finally, 1a was obtained as a yellow-pale
viscous liquid. Through all these three-step reactions, the ionic liquid 1a can be synthesized in 88% vyield.

2. Synthesis of Forbes’s ionic liquid 1b?

1-Methylimidazole (8.2 g, 0.1 mol) is stirred under solvent-free conditions with 1,3-propanesultone (12.2 g, 0.1
mol) at 50 oC for 6 hours. After reaction, the obtained viscous liquid was washed with ethyl acetate (10 ml x 3) and
then dried under vacuum (10 mmHg) for 2 hours. With this procedure, 3-(1-methyl-3-imidazolio)propanesulfonate
was obtained in 97 % of yield (mp. = 215-216 oC). In a 100 ml of round bottomed flask equipped with mechanical
stirring, 3-(1-methyl-3-imidazolio)propanesulfonate (10.2 g, 50 mmol) was mixed with trifloromethanesulfonic acid
(7.5 g, 50 mmol). The mixture was then heated at 80 ‘C for 6 hours under stirring. Then, the generated viscous
liguid washed with ethyl acetate (10 ml x 3). After 6 hours of drying at 60 °C under vacuum (20 mmHg), Forbes’s IL
1b was obtained as a brown viscous liquid (16.8 g, 95 %).

3. Synthesis of ionic liquid 1c3

In 250 ml of round bottomed flask equipped with mechanical stirring, divinyl sulfone 2¢ (11.8 g, 0.10 mol) was
mixed with n-butylamine (7.3 g, 0.10 mol) in methanol (150 ml). The mixture was then stirred at 60 °C for 5 hours.
Methanol was removed by a rotary evaporator under vacuum, and 3c was obtained as a color-less oil
quantitatively. The obtained 3c was then mixed with 1,3-propane sultone (13.4 g, 0.11 mol) in acetonitrile (150
ml). The solution was refluxed for 5 hours. Then, the generated white solid was filtrated, and washed with acetone
(10 ml x 3). After 6 hours of drying at 60 °C under vacuum (20 mmHg), 4c was obtained as a white powder (23.1 g,
74 %). In a 100 ml of round bottomed flask, 4c (15.6 g, 50 mmol) was mixed with trifluoromethanesulfonic acid (7.5
g, 50 mmol). Then, the mixture was stirred at 80 °C for 8 hours. In order to facilitate the stirring, water (1.0 ml) was
added into the system. The formed liquid was washed with ethyl acetate (15 ml x 3) and diethyl ether (15 ml x 3).
After that, it was dried at 80 °C under vacuum (10 mmHg) for 4 hours. Finally, IL 1c was obtained as a viscous
brown oil (22.2g, 96 %).

4. Figure S1: X-ray Single Crystal Data for 5a



X-ray structure of 5a

Table 1. Crystal data and structure refinement for 5a.

Identification code exp_1776
Empirical formula CygH30N,0,
Formula weight 458.54
Temperature/K 100.01(10)
Crystal system monoclinic

Space group P2,

a/A 16.179(2)

b/A 8.8178(15)

c/A 17.233(2)

o/° 90

B/ 103.819(13)

v/° 90

Volume/A3 2387.3(6)

z 2

Pcalcg/cm? 0.638

pu/mm-1 0.043

F(000) 488.0

Crystal size/mm?3 0.13x0.12x0.11
Radiation MoKa (A =0.71073)

20 range for data collection/° 4.868 to 49.98



Index ranges -15<h<19,-8<k<10,-20<1<20
Reflections collected 11382

Independent reflections 7256 [Rin = 0.0473, Rsigma = 0.0860]
Data/restraints/parameters 7256/109/174

Goodness-of-fit on F2 1.070

Final R indexes [I>=20 (1)] R:=0.0732, wR, =0.1990

Final R indexes [all data] R; =0.0787, wR, = 0.2059

Largest diff. peak/hole / e A3 0.51/-0.47

Flack parameter -0.2(9)

Crystal structure determination of 5a

Crystal Datafor CygH3oN,0, (M =458.54 g/mol): monoclinic, space group P2;(no. 4),a= 16.179(2) A, b=
8.8178(15) A, c = 17.233(2) A, 8= 103.819(13)°, V= 2387.3(6) A%, Z= 2, T= 100.01(10) K, p(MoKa) = 0.043 mm-
1, Dcalc = 0.638 g/cm3, 11382 reflections measured (4.868° < 20 < 49.98°), 7256 unique (R = 0.0473, Rygma =
0.0860) which were used in all calculations. The final R; was 0.0732 (I > 20(l)) and wR, was 0.2059 (all data).
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6. NMR Spectra
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woeow

6 Pulse 2g30

Sequence

Receiver 75

Gain

Relaxation 1.0000

Delay

9 Pulse 8.9200
Width

10 Acquisition 3.4079
Time

11 Acquisition 2018-11-2
Dale 1T01:37:0

a

12 Spectromet 400.15
er
Frequency

13 Spectral ~ 9615.4
Width

14 Lowest -2349.0
Frequency

| 15 Mucleus  1H

16 Acquired 32768
Size

17 Spectral 65536
Size

~

®

1128 =——
2.20= ib—

T T d
20 15 10 05 00 05 -10 -15 -20

" 13,07 &
3.35<

T T
115 10.5 95 90 85 80 75 70 65

-]
=]
(]
n

50 45

by
=)

3.5 30 2

Parameter Value

Title 20181121
Harairy-167#

2 Origin Bruker BioSpin
GmbH

Owner nmrsu

Salvent D3

Temperature 2964

Pulse 20pg30

Sequence

Receiver Gain - 206

8 Relaxation 2.0000

Delay
9 Pulse Width 10.0000

10 Acquisition 1.1534
Time

11 Acquisition 2018-11-21T2
Date 1:25:00

12 Spectrometer  100.62
Frequency

13 Spectral Width 28409.1

14 Lowest -4143.7
Fraquency

15 Nucleus 13C

[ 16 Acquired Size 32768

17 Spectral Size 65536

—167.281
134.892
127.990
125.574
121.546
118.414
111.338
109.579
27.047

—61.221

14.240

N 12,643

t
%
\

OEt

Cl

FOTZ )
-~ ;o A W

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 T T

240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 YO 60 50 40 30 20 10 0 -10 -20 -30 -40
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—9.474
7.638
7.618
7.415
7.394
7.334
7.315
7.180
7.161
6653

|
|

OEt

(o]

OEt

Sxz

4344
4,326
4,308
™~ 4,291
~4.264
4.247
4,229
4211

1

2.00H

2.00+

4.344
4326

4.308

Parameter Value

1.355
1.338
1.320
1.266
1.248
1.230

Title 20180906~
Harairy-153-B#
Bruker BioSpin GmbH
nmrsu

a3

254.8

2930

4.291
4.264
4.247
4.229
4.211
—0.000

|
¥

Origin

Owimer

Solvent

Temperature

Pulse

Sequence

Receiver Gain

Relaxation

Delay

Pulse Width

10 Acquisition
Time

11 Acquisition
Date

12 Spectrometer
Frequency

13 Spectral
Width

LN RN

~

28
1.0000

~1.355
—1.338
- 1.320
~1.266
—1.248

- 1.230

w0

B.9200
3.4079

2018-09-07T00:07:00

400.15

9615.4

B.157

14 Lowest
Frequency

15 Nucleus

16 Acquired Size

17 Spectral Size

-2351.2

7 B.00H

[
P
L]

1H
32768
65536

1.001 —-

o —

2.0
2.0

135.931
134.457
128.149
127.425
125.636
124.345

—167.124
—161.820

OEt

|
|

121.009
120.816

w

Parameter Value

Title 20181102

Harairy-153-
B#

118.441
112.072
—77.096
61.223
60.973
—14.193

™

{

Origin Bruker BioSpin
GmbH
nmrsu
aislak}
294.9

20pg30

Owner

Solvent

Temperature

Pulse

Sequence

Receiver Gain

Relaxation

Delay

9 Pulse Width

10 Acquisition
Time

11 Acquisition
Date

12 Spectrometer
Frequency

13 Spectral Width

14 Lowest
Frequency

15 Nucleus

16 Acquired Size

17 Spectral Size

oo oa W

~

206
2.0000

™

10.0000
1.1534

2018-11-03T0
2:31:00
100.62

28409.1
-4143.7

13C
32768
65536

240 230 220 210 200 190 180 170 160

150

140

130

120

110

100 90 80

13



MeO.

OEt

—9.028

o]

OEt

7.326

<

7.305

7,023
6,656

—5.919

|

4.358

4.341

4.323

4,305

4.260

4.243
4.225

4.207
3.837

10.84= —-

1.06*
11.89=

1.01¢

1.365
1.348
1.330
1.274
1.256
1.238

[
¥

3.74°

—0.000

a o s W

@

Parameter

Title

Qrigin

Qwner
Salvent
Temperature
Pulse
Sequence
Receiver Gain
Relaxation

Value

20181023~
Harairy-168
#

Bruker
BiaSpin
GmbH

nmrsy
coci
294.2

2330

75
1.0000

Delay

9 Pulse Width

10 Acquisition
Time

11 Acquisition
Date

12 Spectrometer
Frequency

13 Spectral
Width

14 Lowest
Frequency

15 Mucleus

16 Acquired Size

17 Spectral Size

=

8.9200
3.4079

2018-10-23T
21:02:00
400.15
9615.4
-2344.9

1H
32768
65536

11.0

MeO

10.5 10.0

OEt

9.5

9.0

8.5

~167.067
~161.549
~155.085

o
o

7.5

bune
=1
o

131.081
127.908
127.766

134.600

J

118.048
117.382
112.908

§

—100.835

61.130
60.954

“\.55.701

2.0

t13.28,

0.5

0.0 -05

—14.189

*]

s W

-1.0

Parameter
Title

Origin

Owner
Solvent
Temperatu

-1.

re

& Pulse
Sequence

7 Receiver

Gain

Relaxation

Delay

9 Pulse
Width

10 Acquisition
Time

11 Acquisition
Date

@

12 Spectrome
ter
Frequency

13 Spectral
Width

14 Lowest
Frequency

15 Mucleus

16 Acquired
Size

17 Spectral
Size

5 -20

Value
20181024
Harairy-17
24#

Bruker
BioSpin
GmbH
nmrsu
aislalk]
294.7

2gpg30
206
2.0000
10.0000
1.1534
2018-10-2

4721:35:0
0

100.62
28409.1
-4143.7

13C
32768

65536

T
210

200

T
190

180

T
170

T
160

150

140

130

T
120

110

100

14

90

80

70

-10



(=] W MmMme oM oo o Mmoo O
=] ~ oW g wnoogo WO WMo WMo ws O Parameter Value
T gt el vlem 09.me.m. o mamoiniod & y
=] L e N T R N e T ol o - - O Tide 20181023
OFt 1 I__E.__Ah_\'/r_‘_,_)__r,:{__,__l | L_‘;-JTA._,_—J MA‘{_’—J | Harairy-171#
2 Origin Bruker BioSpin GmbH
© 3 Owner nmrsu
Q 4 Solvent CoCI3
AN 5 Temperature 294.4
Pui z
H QEL ¢ SEI:SEHCE £30
4k 7 Receiver Gain 75
8 Relaxation  1.0000
Delay
o R 9 Pulse Width 8.9200
[ el ol os M oY) 10 Acquisition  3.4079
L Time
— 11 Acquisition  2018-10-23T20:35:00
Date
ARNE88% 12 Spectometer 400.15
jplim il Frequency
W Width
M 14 Lowest -2344.7
oA s
e \ 15 Nucleus 1H
SN —— P S 16 Acquired Size 32768
47 45 43 4.1 17 Spectral Size 65536
-
T i T T |
7.2 1 7.0 6.9
| 1
1
A M\ L
g gegg g 4% oS
— o — o~ [ag]
T T T T T T T T T T T T T T T T
12 11 10 9 & 7 6 5 4 3 2 1 0 -1 -2 -3
ﬂggmﬁggﬁgmgggmg O P~ o~ Parameter Value
NMe NN mMmoe oo [Talsa} o M~ ;
e N B v R It e S © o M |1 e g
MmN A A A A 00 - =)} < arairy-171#
e e R R I ] (= Jgle] ~ =~ |2 oOrigin Bruker BioSpin
NN e e - I | Gtk
3 Owner nmrsu
OEt 4 Solvent a3
2 5 Temperature  294.6
F. o 6 Pulse Sequence zgpg30
N 7 Receiver Gain 206
N OEt 8 Relaxation 2.0000
H Delay
4k 9 Pulse Width 10.0000
10 Acquisition Time 1.1534
11 Acquisition Date 2018-10-24T21
:05:00
12 Spectrometer  100.62
Frequency
13 Spectral Width  28409.1
14 Lowest -4143.7
Frequency
15 Nucleus. 13C
16 Acquired Size 32768
17 Spectral Size 65536
]
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 T T
240 230 220 210 200 1% 180 170 160 150 140 130 120 110 W00 9 8O 70 60 50 40 30 20 10 0 -0 -20 -30 -40
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TOaNM
O MO A0 Parameter Value
h.Guth O O
NN 1 Tite 20181108-
AN NN Harairy-171#
Dt e B B I I i s
[ R I B | 2 Origin Bruker BioSpin
e GmbH
OEt 3 Owner nmrsy
O 4 Solvent [arek)
5 Temperature 2953
F Q & Pulse Sequence  zgfign
N 7 Receiver Gain 206
N QEt & Relaxation Delay 1.5000
‘“}: 9 Pulse Width 14.0000
T O NM
WMo = 10 Acquisition Time  0.5767
oo o 11 Acquisition Date  2018-11-08T23:0
— o = NN 52
ﬁ ﬁ 2‘1 ﬁ ﬁ ﬁ 12 Spectrometer  376.52
T T T e T T Frequency
L. S T T R 13 Spectral Width  113636.4
14 Lowest -75644.0
Frequency
15 Nucleus 15F
, A ¥ i 16 Acquired Size 65536
| 17 Spediral Size 131072
T T T T T T T T
-121.90 -121.96 -122.02
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 T T T
100 90 80 70 60 50 40 30 20 10 0O -0 -20 -30 -40 -50 -60 -70 -80 -S9O -110 -130 -150 -170 -190
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(=] QMY D (2] o~ M =]
~ T oNa o [rol=] o
= NN . 0 o
[+ e] [ -~ (] [a ] o
| S I %l I
Parameter Value
1 Tite 20181112-
o] Harairy-175B4#
2 Origin Bruker BioSpin
GmbH
3 3 Owner nmrst
ﬁ 4 Solvent coci3
41 5 Temperature 2947
g g 6 Pulse 2g30
M ™M Sequence
o ™ 7 Receiver Gain 75
‘ | 8 Relaxation 1.0000
Delay
| 9 Pulse Width  8.9200
10 Acquisition 3.4079
Time
11 Acquisition 2018-11-12T2
Date 2:48:00
E s 12 Spectrometer 400,15
q O_ Freguency
T — 0y T T Ui T 13 Spectral Width 9615.4
242 240 238 236 234 232 230 2.28 14 Lowest -2349.9
Frequency
15 Nucleus iH
16 Acquired Size 32768
17 Spectral Size 65536
[
1
b Msn. I
S &mmn & 9 SS9
— H AN = MM
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 T T
12.5 11.5 10.5 95 9.0 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 00 -05 =15
'] WONMWDOOLWMON
ji=] N oo oMoy~ [Ta] w M~ Parameter Value
M~ = O =N O W S = ~ o
o NWNMEOOU—o®woo &2 =, Ol 1 Title 20181120
l=1 TN NS n ~ o~ Harairy-175-
o~ e I B R R e e | [y S o~ i BE
| R s T M i i l I'2 origin Bruker
BioSpin
GmbH
o 3 Owner nmrsy
4 Solvent cDCI3
5 Temperature 2964
A 6 Pulse zgpg30
N Sequence
H 7 Receiver 206
4] Gain
8 Relaxation 20000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2018-11-21T
Date 02:22:00
12 Spectrometer 100,62
Frequency
13 Spectral 28409.1
‘Width
14 Lowest -4143.7
Frequency
15 Nucleus 13C
I ] 16 Acquired Size 32768
17 Spectral Size 65536
; , =
| I
| 1
AT ot " T —— b bt
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
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8O 70 60 50 40 30 20 10 0 -0 -20

17




18.033
7.414

7.396
7.176
L 7.157
-7.119
7,103
- 7.100

[

7.089

7.080

7.060

6.548

E=

4

0

1.0

1
12.0

%

G,
? _
1.00,

—5.797

—-3.791

—2.260

Parameter Value

Title 20181112

—0.000

Harairy-177
#

ra

Origin

w

Orwner

Solvent

Temperatur

e

Pulse

Sequence

7 Receiver

Gain

Relaxation

Delay

& Pulse Width

10 Acquisition
Time

11 Acquisition
Date

12 Spectromet
er
Frequency

13 Spectral
Width

14 Lowest
Frequency

15 Nudeus

16 Acquired
Size

17 Spectral

Size

(LN

o

@®

Bruker
BioSpin
GmbH
nmrsu
coaz
284.9

2930
35
1.0000

B.9200
3.4079

201B-11-12
T22:20:00
400.15
5615.4
-2358.3

1H
32768

65536

1.00= —-

L
3.05= ~

3.04= E_

&11.00%

11.5 10.5 9.5 9.0 8

]
™
n

168.182
168.159
134.946
134.217
133.386
133.353

|
|

3 IZ .z

4

7.0 6.5

127.869
127.542
121.319
119.853
118.639

T
6.0

T T
55 50

110.406
109.513

109.480

4.5

—77.000

T
40 3

.5

3.0

—52.115

25

2.0

—12.395

0.0

-0.5

-1.5

-

Parameter

Value

Title
Origin

Owmer

Sohvent
Temperature
Pulse Sequence
Receiver Gain
Relaxation
Delay

Pulse Width

20181116-
Harairy-177#

Bruker BioSpin
GmbH

nmrsu

coci3

295.9

zgpg30

206

2.0000

10.0000

10 Acguisition Time 1.1534
11 Acquisition Date 2018-11-17T04

A i

12 Spectrometer
Frequency

13 Speciral Width

14 Lowest
Frequency

15 Mucleus

16 Acquired Size

17 Spediral Size

:122:00
100.62

28408.1
-4153.6

13C
32768
65536

220 210 200 190 180

170

160

150

140

130

120

110

100

90

18

80

70

60

50

40



N A NNTONWROLAOMN NGNS o o Parametsr Value
N~ NOoO oo Mo - O 00 o~ =]
Qoo g e e st T o 21 Tite 20181119
00 MM N RN RN NN N R R N N N R o =} i i
D S S S N I R R R | | Ji
A 2 A 2 Origin Bruker
Ph BioSpin GmbH.
(o] 3 Owner nmrsu
4 Solvent [aslak]
5 Temperature 295.5
) 6 Pulse 2930
N Sequence
4H 7 Receiver Gain 75
n B Relaxation 1.0000
Delay
S Pulse Width  B.9200
10 Acquisition  3.4079
Time
11 Acquisition 2018-11-19T
Date 16:28:00
12 Spectrometer 400.15
Frequency
13 Spectral 5615.4
Width
14 Lowest -2345.2
Frequency
15 Nudeus iH
16 Acquired Size 32768
17 Spectral Size 65536
|
|
e ok
SHE @A oR &
SR~ NS B S
NN O N oo [aa]
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 T T
11.5 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1.0 -15 -20
(Y] NOOMAd AN NSNS
[=] OMNUOUMWVLOUM WO Mo NNMW I~ Parameter Value
o S AR SEARm GL ] e Sl | oy i
r~ AN TN EBN A=~ D S 1 Tite 20181205
[=)] TMmOM NN NN O m Harairy-181-B#
— YT A A A A A A A A A A i 2 Origin Bruker BioSpin
| e T T | GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 295.9
6 Pulse Sequence zgpg30
7 Receiver Gain 206
B Relaxation 2.0000
Delay
Fh 9 Pulse Width 10.0000
Q 10 Acquisition Time 1.1534
11 Acquisition Date 2018-12-06T02:
2\ 01:00
12 Spectrometer 100,62
H Frequency
4n I 13 Spectral Width  28409.1
14 Lowest -4143.7
Frequency
15 Nucleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
|
T T T T T T T T T 7 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 -0 -200 -30 40
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Oxzi

4

5.514

i

—8.006

%
;
|
i

5.495

5.470

7.161

7.097

7.084
¢

~5.453
- 5.340

Y

5.322

5.298

038

5.279

5.800

5.495
5.470

5.453

5.340
5.322
3

598

4.210

2.445
2.427
2.410
2.394
2.266
2.051
2.034
2.015
1.997
1.981

0.949
0.930

0.911
—0.000

Parameter

Title

Origin
Owner
Satvent
Temperature

Receiver Gain

Relaxation
Delay

WValue

20181112-Harairy-179#
Bruker BioSpin GmbH
nmrsu

a3

254.8

Pulse Sequence zg30

32
1.0000

Pulse Width

89200

11.00
1100y

Iy

3.007

10 Acquisition Time 3.4079
11 Acquisition Date 2018-11-12T22:36:00
12 Spectrometer  400.15

Freguency

13 Spectral Width 9615.4

14 Lowest
Frequency

15 Mucleus

16 Acquired Size

17 Spediral Size

-2355.9

1H
32768
65536

L

10,0 95 9.0 8.5

4o

=]

b
L]

—167.671

|
|

~
o

135.060
134.657

134,592

e 11.00=

wn

133.416

133.379

128.044

123.703

121.351
119.853

110.399
109.728

572.00¢
512.05%

a
n

—64.647

~26.802
_~20.594

-

=73.00=
-~

14.235

=
tn

0.0 05

-1.0

<15

Parameter
Title

™~ 12.600

Origin

Owner

Solvent
Temperature
Pulse Sequence
Receiver Gain

Value

20181116~

Harairy-179#
Bruker BioSpin

GmbH
nmrsu
CoCi3
296.1
zgpg30
206

m oW oa W

n

Relaxation
Delay
Puise Width

2.0000

10.0000

10 Acquisition Time 1.1534
11 Acquisition Date 2018-11-17TD3

12 Spectrometer
Frequency

13 Spectral Width

14 Lowest
Frequency

15 Nucleus

16 Acquired Size

17 Spectral Size

152:00
100.62

28409.1
-4143.7

13C
32768
65536

230 220 210 200 190

180

170

160 150

140

130

120

110 100

90

20

80 70 60

-20

-30

-40



4,262

—
™~

"y
©

4.245
4.228

4.211

oo M
T T T T T T T

T T
1.8 1.7 16 15 14 13 1.2 11

10 09 08

2,601
2.583
2.565
2,547

\2.279

2.11=

1.264
1.247
1.229
1.029
1.011

|

-

N o oaw

@

©

10

Parameter

Title

Origin

Owner
Solvent

Value

20181112-
Harairy-178
P#

Bruker
BioSpin
GmbH
nmesy
alak)

Temperature 294.8

Pulse
Sequence
Receiver
Gain
Relaxation
Delay

Pulse Width
Acquisition
Time

11 Acquisition
Date

2030
35
1.0000

8.9200
3.4079

2018-11-12
T22:31:00

12 Speciromete 400.15
r Frequency

13 Spectral
Width

14 Lowest

15 Nucleus

16 Acquired
Size

9615.4

-2356.1

Frequency

iH
32768

17 Spediral Size 65536

11.5 10.5 9.5

— 168.674
119.716
118.721

\

—60.490

~32.008

0.0 -05

-1.0

-1.5 -2.0

Parameter

Title

~12.379

ra

Origin

Owner

Solvent

Temperature

Fulse Sequence

Receiver Gain

Relaxation

Delay

Pulse Width

10 Acquisition
Time

11 Acquisition
Date

12 Spectrometer
Frequency

13 Spectral Width

14 Lowest
Frequency

15 Nucleus

16 Acquired Size

17 Spectral Size

® N O B W

o

Value

20181116~
Harairy-178-
p#

Bruker BioSpin
GmbH
nmrsy

unlek]

296.0
29pa30

206

2.0000

10.0000
1.1534

2018-11-17T0
3:22:00
100.62

28409.1
-4143.7

13C
32768
65536

| A R B NS FIS B [ FEN S FE B CRR R DU R R B C R SN S S |

2200 210 200 1%0 180 170 160 150 140 130 120 110 100 90

21
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o
[a2] MO 1N~y = — (=] Farameter Value
[an] T OO = OO T =N L (=}
— (a0 060 O 0L o o S |1 Tite 20181107-
— NSNS WOOWOWm o~ (=] Harairy-173
| et e —— | | #
2 Origin Bruker
BiaSpin
GmbH
FaC, 3 Owner nmrsu
4 Solvent DMsO
5 Temperature 295.7
p 6 Pulse 2g30
N Sequence
4q 7 Receiver 75
Gain
8 Relaxation  1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition  3.4079
Time
11 Acquisttion  2018-11-08T
Date 00:58:00
12 Spectromete 400,15
r Frequency
13 Spectral 9615.4
Width
14 Lowest -2336.6
Frequency
15 Nucleus 1H
16 Acquired Size 32768
17 Spectral Size 65536
|
|
|
L LRPRERES PP TEes L
< Scao=ag <
— N o [22]
T T T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 =1 -2
e~ DT NN WWWYLW Parameter Value
THNOQOUUONUNAMO A0 A0 00N ONS =]
VMOV ANOOWMWOWWOUWNWLOoMNDMmANN thI‘tIE 20181108
[T T T T I e B T o T s i i o o B B e A e o B T ™ Harairy-173
MMM MmN SNNSNSNNSNN A A A OS o~ "arairy-:
A A A A A A A A A A A A A~ — #
e Nt | |2 origin Bruker
BioSpin
bH
F Gml
3C 3 Owner nmrsu
4 Splvent DMSO
5 Temperatur 2561

Z

L
6 Pulse 2gpg30
N Sequence
H 7 Recever 206

4q Gain

B Relaxation 2.0000
Delay

9 Pulse Width 10.0000

10 Acquisition 1.1534
Time

11 Acquisition  201B-11-08
Date T23:40:00

12 Spectromet  100.62
er
Frequency

13 Spectral 28409.1
Width

14 Lowest -4143.7
Frequency

15 Nudeus  13C

16 Acquired 32768
Size

17 Spectral 65536
Size

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

22



L3 Parameter value
: 1 Title 20181112-Harairy-173#
\.ID 2 QOrigin Bruker BioSpin GmbH
| 3 Owner nmrsu
4 Solvent DMSO
5 Temperature 254.6
FiC 6 Pulse Sequence zgfign
7 Receiver Gain 206
B Relaxation Delay 1.5000
N 9 Pulse Width 14.0000
L 10 Acquisition Time 0.5767
4q 11 Acquisition Date 2018-11-12722:53:00
r~ 12 Spectrometer Frequency 376,52
? 13 Spectral Width 113636.4
< 14 Lowest Frequency 756440
LIO 15 Nudleus 15F
| 16 Acquired Size 65536
| 17 Spectral Size 131072
T T T T T T T T
-64.44 -64.46 -64.48 -64.50
T T T ¥ T ) T ) T LS T T T T ) T ¥ T ) T ) T LS T T T T ) T ok T ] T ) T ¥ T T T T ) T T ] T T ¥ T 1 T T ) T T
100 % 80 70 60 50 40 30 220 10 0 -10 -20 -30 -40 -50 -60 -70 -BO -90 -110 -130 -150 -170 -190
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o Ccowmw@ I TOCADNN O nmen O~ o Parameter Value
— — QN OoO O G~ U< GO WL o~ o~ O~ M
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