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Bioluminescence properties
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Figure S1. Kinetic profile of bioluminescence of coelenterazine derivatives with Renilla luciferase.

Table S1. Bioluminescence properties of all compounds with Gaussia luciferase.

o Half life Intensity (5
Compounds Emission (nm) K’ (uM) Ve
“s) HM)%
DeepBlueC™ 508 27.1 22.97+2.93 (1.244+0.09) x104 100
CTZz 503 345 16.57 +1.47 (1.26 £0.04) x10° 80401
Bl 507 52.6 2.16+0.25 (1.75+0.06) x 103 57
B2 504 11.6 4.38+0.56 (4.81£0.19) x10° 3876
B3 511 28.9 5.76£0.78 (8.77+£0.47) x103 218
B4 N.A. N.A. N.A. N.A. N.A.
B5 510 33.7 5.32+0.38 (1.04+0.03) x10* 234
B6 490 71.2 1.34£0.11 (3.33+0.07) x10?2 12
B7 509 43.9 0.55+0.057 (1.37+0.03) x103 62
B8 477 12.3 8.20+0.42 (1.09+0.02) x10* 201
B9 499 36.7 2.16+0.32 (1.16+0.05) x103 33
B10 510 25.9 9.75+1.05 (1.84+0.06) 10* 121
Bl11 503 30.7 29.96+4.96 (7.47£0.78) x10? 58
B12 508 51.36 4.81+0.37 (3.41+0.07) x103 92

@ BL half-life was calculated using GraphPad Prism software and taken advantage of the values when compounds

were 25 uM.

b Michaelis constant K, and maximum rate V,,,, were estimated with the Michaelis—Menten kinetics equation using

GraphPad Prism software. The values are shown by means + SD of three independent assays performed in

triplicate.
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Toxicity of novel Coelenterazine derivatives
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Figure S2. The cell viability of ES-2 cells expressing Renilla luciferase (Rluc) incubated with B2, B5, B12 and
coelenterazine for 2 hours.

Other properties

Table S2. Chemiluminescence maximum wavelength and fluorescence properties.

Chemluminescence Fluorescence Excitation Fluorescence Emission
Compounds Emission (nm) (nm) (nm)
DeepBlueC™ 486 455 535
B1 489 415 535
B2 495 415 530
B3 481 415 530
B4 502 335 400
B5 499 355 475
B6 500 345 430
B7 564 410 540
B8 487 310 460
B9 496 345 430
B10 490 415 545
B11 500 335 427
B12 494 350 430
Table S3. ClogP values of compounds (calculated by ChemDraw software)
DeepBlueC™ | Coelenterazine | B2 B5 B9 BI2
CLogP 5.52 4.42 4.64 541 4.94 5.61
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HPLC spectra, NMR spectra and HR-MS spectra

HPLC spectra
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—_— e T T
e S e ———
Parameter Value
1 Origin Bruker
BioSpin GmbH
2 Owner root
3 Spectrometer spect
4 Author
5 Solvent DMSO
6 Temperature 295.4 N NH>
7 Pulse Sequence 20230 | =
8 Experiment 1D -
9 Number of Scans 2000 = N
10 Receiver Gain 210 \ O
11 Relaxation Delay 2. 0000
12 Pulse Width 9. 9000
13 Spectrometer 100. 61
Frequency
14 Spectral Width 24038. 2
15Lowest Frequency -1958.4
16 Nucleus 13C
17 Acquired Size 32768
18 Spectral Size 65536
4
| II !
|
1
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
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o =10
f1 (ppm)
2-10
TOL TN =00 —® ) 00 \O S
MR RERRREEE e = % b=
00 b= s b b= B by B B B D =+ o 1
e e L I |
Parameter Value
1 Origin Bruker BioSpin GmbH
[ 2 Owner root
3 Spectrometer spect
4 Author
5 Solvent CDC13
{ 6 Temperature 294.8
7 Pulse Sequence 2830
8 Experiment 1D
N NH> 9 Number of Scans 16
‘ i 10 Receiver Gain 89
B 11 Relaxation Delay 1. 0000
N 12 Pulse Width 9. 9000
P 13 Spectrometer Frequency 400. 13
(@] 14 Spectral Width 8012.8
\ 15 Lowest Frequency -1545.1
16 Nucleus 1H
17 Acquired Size 32768
18 Spectral Size 65536
1
I
|
U P =y Fadiy
NV O AN 0 O O
Qe B Oy & oy @
— LN O ™ — = (N
T T T T T T T T T T T T T T T T T T T T
10.5 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0
f1 (ppm)
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15000

14000

F13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

F—=1000

r2200
2100
2000
1900
1800
r1700
1600
1500
1400
r1300
1200
r1100
1000
900
800
700
600
r500
400
300
200
100

r-100

AR P b i S¥IRNSxTH=
vy o NN N = el ol ool e le o))
T v T T Y Y= e VNS TESTOMmonm
[ N |
Farameter Value
1 Origin Bruker BioSpin GmbH
2 Owner root
3 Spectrometer spect
4 Author
5 Solvent DMSO
6 Temperature 299.7
7 Pulse Sequence zgpg30
8 Experinent 1 N _NH;
9 Number of Scans 1024 ‘
10 Receiver Gain 210 =
11 Relaxzation Delay 2. 0000 N
12 Pulse Width 9.8000
13 Spectrometer Frequency 100.61 0]
14 Spectral Width 24038.5 ‘
15 Lowest Frequency -1958. 4
16 Nucleus 13C
17 Acquired Size 32768
18 Spectral Size 63536
[
] 1
1
| ] ! i
|1 |
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 70O 60 30 40 30 20 10 0 =10
1 (ppm)
2-11
ONOTOORNWM— OV w (=] D
0 =L Oy Oy My 'y € ©6) £ €0y C40) . g n
00 00 I~ I~ I~ I~ O~ [~ I~ I~ N0 < o [s
e | I Parameter Value
1 Origin Bruker BioSpin GmbH
2 Owner root
3 Spectrometer spect
4 Author
5 Solvent DMSO
6 Temperature 296.9
7 Pulse Sequence zg30
8 Experiment 1D
9 Number of Scans 16
10 Receiver Gain 82
N\ NHZ 11 Relaxation Delay 1. 0000
\ 12 Pulse Width 9.9000
2 13 Spectrometer Frequency 400. 13
N 14 Spectral Width 8012.8
15 Lowest Frequency -1537.2
16 Nucleus 1H
17 Acquired Size 32768
18 Spectral Size 65536
1
) N ww |
g
—
T T T T T T T T T T T T T T
5.0 4.0 3.0 20 1.0 0.0 -1.0
f1 (ppm)

--200



5000

4500

4000

3500

2000

1500

1000

500

=500

ovuu

4500

4000

3500

3000

2500

2000

1500

1000

500

MR T NNO O o olsh
AN OoONE-EO-W0T™S0WOVOWO Mmoo A= o0 mMm
NS G0 ts W on G 00 00 00 00 \0 \D O S0 AL G Oy M ey
NN NN NN NN NN N QO QDN O D
L e B e i e i e e e e B e B e e s e e e e T ST Men o0 Mmoo
| e ——— e
Parameter Value
1 Origin Bruker BioSpin GmbH
2 Owner root
3 Spectrometer spect
4 Author
5 Solvent DMSO
6 Temperature 296.7 N\ NHz
7 Pulse Sequence zgpg30 |
8 Experiment 1D N/
9 Number of Scans 500
10 Receiver Gain 210
11 Relaxation Delay 2. 0000
12 Pulse Width 9. 9000
13 Spectrometer Frequency 100. 61
14 Spectral Width 24038.5
15 Lowest Frequency -1958. 4
16 Nucleus 13C
17 Acquired Size 32768
18 Spectral Size 63536 |
il
1 ilh W T
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)
2-12
v} NN — O 0N T YOI\ —— 0
o N oo o (=2 vy v )
% O B I R Parancter alue
| '\./' .4-;_4 \ \ - \P‘J 1 Origin Bruker BioSpin
GmbH
2 Owner root
3 Spectrometer spect
4 Author
3 Solvent DMSO
6 Temperature 294.6
7 Pulse Sequence zg30
8 Experiment 1D
Jr f J’ 9 Number of Scans 16
10 Receiver Gain 32
11 Relaxation Delay 1. 0000
12 Pulse Width 9. 9000
13 Spectrometer 400. 13
Frequency
14 Spectral Width 8012. 8
15 Lowest Frequency -1535. 4
16 Nucleus 1H
17 Acquired Size 32768
18 Spectral Size 65536
|
I |
e J;J a
i == i 3%
Q 00 Q vy
< ~ £2 =
— 0 ol ol
T T T T T T T T T T T T T T T T T T T T T T T
10.5 9.5 9.0 85 80 7.5 7.0 65 6.0 55 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

=500
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| 5N 7 e —_——
NH
2 8000
Parameter Value
1 Origin Bruker
BioSpin
GmbH F7000
2 Owner root
3 Spectrometer spect
4 Author
5 Solvent DMSO 6000
6 Temperature 295. 4
7 Pulse Sequence zgpg30
1l 8 Experiment 1D
9 Number of Scans 1024 5000
10 Receiver Gain 210
11 Relaxation Delay 2.0000
12 Pulse Width 9. 9000
13 Spectrometer 100. 61
Frequency 4000
14 Spectral Width 24038.5
15 Lowest Frequency -1938. 4
16 Nucleus 13C
17 Acquired Size 32768 3000
_18 Spectral Size 63536
!4
2000
I
1000
0
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
2-13
20000
OO T 0O T 0N M~ R0 = 00 S
00 B~ I~ P~ [~ 0~ I~ [~ 0~ 0~ &~ 0~ &~ et g — 0
————— = N | | 18000
_ ~17000
Parameter Value
1 Origin Bruker BioSpin CmbH 16000
2 Owner root 15000
3 Spectrometer spect
( ( 4 Author L14000
5 Solvent CDC13
6 Temperature 298.4 -]_3000
7 Pulse Sequence zg30
N NH & Experiment D -12000
R 2 9 Number of Scans 16
‘ o 10 Receiver Gain 89 ’11000
N 11 Relaxation Delay 1. 0000
12 Pulse Width 9.9000 F10000
13 Spectrometer Frequency 400. 13
14 Spectral Width 8012.8 9000
15 Lowest Frequency -1545.9
16 Nucleus 1H "8000
17 Acquired Size 32768
18 Spectral Size 65336 '7000
6000
5000
i 4000
3000
; 2000
: , LJ 11000
|
A L0
g S
RnE8E 8 -1000
S — N - —_
T T T T T T T T T T T T T T T T T T T T T T T
10.5 9.0 8.0 7.0 6.0 5 4.0 3.0 20 1.0 0.0 -1.0
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e S O o0 IS S O Oy 00 B A0 vy 0EL e I i A o) &
N ad [=ReNoNe W le e Mo\ 16000
— e e e e ST sTononononomn
| e P e B 3
15000
Parameter Value
1 Origin Bruker BioSpin GmbH 14000
2 Owner root
3 Spectrometer spect
4 Author r13000
3 Solvent DMSC
6 Temperature 296.1 =12000
7 Pulse Sequence zgpg30
8 Experiment i
9 Number of Scans 1024 11000
10 Receiver Gain 210
11 Relaxation Delay 2. 0000 10000
12 Pulse Width 9. 9000
13 Spectrometer Frequency 100,61
14 Spectral Width 24038.5 9000
15 Lowest Frequency -1958. 4
16 Nucleus 13C 8000
17 Acquired Size 32768
18 Spectral Size 65536 L7000
6000
5000
M +4000
[ 3000
‘ 2000
| 1
l 1000
!
T T LS T T T T 4 T v T T T ki T . T T T T T T T T T
180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
— = N \O W) T T 00 00O o N>~ OO0~ OWn
o0 10, GG & B 6] =il g o co g oA ey (OF =1 =it =
o oL o L o Sl gl Sl ol <+ e === 26000
e Bl S | ~ \ﬂ;_él/—J | e e ——
Parameter Value (V 24000
1 Origin Bruker BioSpin GmbH
|2 Owner nmr
|3 Spectrometer spect 22000
|4 Author [
|5 Solvent DMSO 20000
|6 Temperature 294.0 [
|7 Pulse Sequence 2830 il J J
|8 Experiment 1D 18000
|9 Number of Scans 16
10 Receiver Gain 101 \_O 0
11 Relaxzation Delay 1. 0000 16000
112 Pulse Width 13. 4000 a
| 13 Spectrometer Freguency 400. 13 /
| 14 Spectral Width 8223.7 14000
}15 Lowest Frequency -1640.9
| 16 Nucleus 1H |
ilT Acquired Size 32768 12000
| 18 Spectral Size 63336
10000
8000
| 6000
Ui it 4000
" | 2000
J &_Jl__n | S L Lo
R o #o R
\O vy o N (=] F-2000
& a  &aq S
O < — =} [@))
T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 75 7.0 65 60 55 50 45 40 35 30 2.5 20 1.5 1. 0.5 0.0 -0.5
1 (ppm)
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rouuy

4500

4000

3000

2500

2000

1500

1000

-0

N —OWoOTANODAALOTAN Nn O (o]
V\O0.0_O\TC'\_MMM(\!(\!NN MV}M m Parameter Value
00 000 I~ I~ == XSk sE o 1 Origin Bruker BioSpin GmbH
e e e e ee—— 3wt | 2 Owner root
3 Spectrometer spect
4 Author
5 Solvent CD30D_SPE
6 Temperature 299. 4
7 Pulse Sequence zg30
8 Experiment 1D
/ J [ ( 9 Number of Scans 16
10 Receiver Gain 104
F 11 Relaxation Delay 1. 0000
12 Pulse Width 9. 9000
13 Spectrometer Frequency 400. 13
) 14 Spectral Width 8012.8
15 Lowest Frequency -1546.6
\ 16 Nucleus 1H
N N 17 Acquired Si 32768
7 Acquire: ize
/ / 18 Spectral Size 65536
N
F H %
]
|
1
]
1
J L AJ i A A ’
Y r-oy
N Qo QD
OO0 g < Q
(e o) B o\ IVo R <o) ol
T T T T T T T T T T T T T T T T T T T T T T T
10.5 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 2 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm)
O D N O AN MWWO OO >
=0, 01 Oy 00 4 e = B oE O
alien 00 00 00 00 00 00 O\ O
O O AN NN~ — —
—— — o —
N/ e
Parameter Value
1 Origin Bruker BioSpin GmbH
2 Owner nmr
3 Spectrometer spect
4 Author
5 Solvent MeOD
6 Temperature 295.4
7 Pulse Sequence zgpg30
8 Experiment i
9 Number of Scans 23352
10 Receiver Gain 203
11 Relaxation Delay 2. 0000
12 Pulse Width 8. 5000
13 Spectrometer Frequency 100.61
14 Spectral Width 24038.5
15 Lowest Frequency -1958. 4
16 Nucleus 13C
17 Acquired Size 32768
18 Spectral Size 63536

+20000
19000
-18000
17000
-16000
-15000
-14000
13000
~12000
r11000
~10000
9000
8000
-7000
6000
5000
4000
-3000
2000
1000

~-1000

110
fl (ppm

90 80 70 60 50

)

T T
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B= SOV NV O 0D al 00 o
O =0 Tonmnn@Q oM 4]
00 00 [~ 0~ [~ [~ [~ 0~ 0> 0~ 4 < <t o Parameter Value
I \ k\\{#-‘_-'-_.—‘ \ \ ‘ 1 Origin Bruker BioSpin GmbH -10000
2 Owner nmr
3 Spectrometer spect
4 Author 9000
5 Solvent MeOD
6 Temperature 293.7
7 Pulse Sequence zg30
8 Experiment 1D r 8000
9 Number of Scans 16
j ,/ f f J 10 Receiver Gain 203
11 Relaxation Delay 1. 0000
12 Pulse Width 13. 4000 77000

13 Spectrometer Frequency 400,13

(0] 14 Spectral Width 8223.7
15 Lowest Frequency -1640. 9 _6000
\ 16 Nucleus 1H

/ N/ N 17 Acquired Size 32768
18 Spectral Size 65336
. 15000
HoN H
B 4000
3000
1
, -2000
1
| ~1000
k_Jb h.‘l_)uJL A N -0
i o gl ol
0
g8 389 5 %
g T -1000
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
11.0 9.5 8.5 i 6.5 5.5 4.5 3.5 25 1.5 0.5 -0.5
f1 (ppm)
ARCIRILLZBELRAAEFRERG O T oo oo -7500
SOOI N00 00000V T — ol 3 O R0, =1 = Oyl iy
T onn AN N e — = 00 00 U~ =~ I~ \O 00 00
T e e e——
6500
Parameter Value
1 Origin Bruker BioSpin CmbH F6000
2 Owner nmr 0 =
3 Spectrometer spect
1 St W@ 15500
5 Solvent MeOD NN
6 Temperature 294.6 / / 5000
7 Pulse Sequence zgpg30 N
8 Experiment 1D H2N H 74500
9 Number of Scans 3072
10 Receiver Gain 203 F
11 Relazation Delay 2. 0000 4000
12 Pulse Width 8. 5000
13 Spectrometer Frequency 100.61
14 Spectral Width 24038.5 3500
15 Lowest Frequency -1958. 4
lfx\'uclsus ] 135 F3000
17 Acquired Size 32768
18 Spectral Size 65536 y _2500
2000
1
1500
! 1000
1 | |
, -500
-0
r-500
190 170 150 130 110 90 8 70 60 50 40 30 20 10 O

f1 (ppm)
B3

S21
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AT ITmnmnaddNcRoT A ¢ e
L o Sl ol ool ol ol o o o o o ol ol S Y — e
s T S S IR (R F 1 Lati
1 Origin Bruker BioSpin GmbH
2 Owner root 2000
3 Spectrometer spect
4 Author 1900
5 Solvent MeOD
6 Temperature 296.9 1800
7 Pulse Sequence zg30 1700
8 Experiment 1D
/ J [ ’ 9 Number of Scans 18 1600
10 Receiver Gain 82 _
11 Relaxation Delay 1. 0000 1500
12 Pulse Width 9. 9000
O 13 Spectrometer Frequency 400. 13 1400
14 Spectral Width 8012.8 L1300
\ 15 Lowest Fregquency -1535.4
N N 16 Nucleus 1H 1200
| / 17 Acquired Size 32768
HO N 18 Spectral Size 65536 1100
H 1000
i N 900
== 800
F700
600
-500
400
300
200
100
|
y -0
- L-100
& s
T T T T T Lo — T r— T T T — T T T T T T T T T T
0.5 9.5 9.0 5 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm)
ENESERRS RO NARAE asskessaesn et
R R T v v g GREPCESRTH
TN NAANANANANAANNSANA - MR-V~
B T T i i i e e el T T O FTHEH T TN 6000
I_L_I_I_I_I_I_I_l_LL_“L_:'LL_‘r‘I\'"/r_A___JI |L_\_~:=_ d"é%__ar_’____J
Parameter Value 5500
1 Origin Bruker BioSpin GmbH
2 Ovwner nmr
3 Spectrometer spect 5000
4 Author
5 Solvent MeQD ix
6 Temperature 293.5 (@] = [4500
7 Pulse Sequence zgpg30 m/
8 Experiment 1D N \
9 Number of Scans 20480 N 4000
10 Receiver Gain 203 f f
11 Relaxation Delay 2.0000 HO N
12 Pulse Width 8. 5000 H 3500
13 Spectrometer Frequency 100.61
14 Spectral Width 24038.5 f \
15 Lowest Frequency -1958.4 el 3000
16 Nuc leus 13C
17 Acquired Size 32768
.JS Spectral Size 65536 9500
2000
1500
1000
. 500
-0
L-500
T 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 0 =30
1 (ppm)
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T AN AN INNN IO O g ) 3800
XANXRETFTnmnnadNAGgna o
ol el il ol ol Sl el vl il L el ol e e 3 < 3600
i Vo ‘ Parameter Value L3400
1 Origin Bruker BioSpin GmbH
2 Owner root 13200
3 Spectrometer spect
4 Author 3000
5 Solvent MeOD
6 Temperature 297.6 2800
7 Pulse Sequence zg30
f f [ [ j 8 Experiment 1D L2600
9 Number of Scans 16
10 Receiver Gain 89 o
0 E— 11 Relaxation Delay 1. 0000 2400
12 Pulse Width 9. 9000
7 \ V4 13 Spectrometer Frequency 400. 13 2200
NN 14 Spectral Width 8012.5
f / 15 Lowest Frequency -1533. 4 2000
N 16 Nucleus 1H
NC H 17 Acquired Size 32768 1800
18 Spectral Size 65536
1600
. 1400
1200
, 1000
i 800
1
- 600
| 400
J 200
J - o
L e bR,
-7 =200
v~ on S R -
: . ; . I . . : S - - . . . . : - - .
10.5 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
TN LUV AN NNV OOVWRVODIIWVMNWVO O ™
—odaITInIaS A=~ aSJovntnnoa
KRB O NN XXX OO OO == S XROT AR — X 60000
T oA AN ANANANANANANNN— J— 00000000 W
— o e e e e e v e e e e e el el vl e vl et bl e e = — <} <} <} <t <t <t <F o O
TSRO e e e —— . — S R e 155000
Parameter Value
1 Origin Bruker BioSpin GmbH 50000
2 Owner nmr
3 Spectrometer spect L
4 Author 45000
5 Solvent Me0D 0
‘E? Temperature 294.6 ) .40000
7 Pulse Sequence zgpg30 N
8 Experiment 1D / / N
9 Number of Scans 15360 L
10 Receiver Gain 203 N 35000
11Relaxation Delay 2.0000 NC H
12 Pulse Width 8.5000 |
13 Spectrometer Frequency 100.61 30000
14 Spectral Width 24038.5
19 Lowest Frequency -1938. 4 .
16 Nucleus 13C 2 5 000
17 Acquired Size 32768
18 Spectral Size 65536 720000
~15000
~10000
I
‘ . 15000
i J
l - i Lok A _0
--5000
T T T T T T T T T T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0
f1 (ppm)
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SN ANV NOWWNA D 0w oD [sg] |
B2 O O SHAL o e 2 s B ) o2 o 3
L5l vl okl . ull vl vl el ol e S <t < o ol Paremeter Value
— N %8 I | 1 Ocigin Bruker BioSpin
GmbH
2 Owner root
3 Spectrometer spect
4 Author
5 Solvent MeOD
6 Temperature 297.2
[ J, J 7 Pulse Sequence 2230
8 Experiment 1D
4 [ [ 9 Number of Scans 16
10 Receiver Gain 89
11 Relaxation Delay 1. 0000
12 Pulse Width 9.9000
o] W\Q 13 Spectrometer 400. 13
Frequency
\ 14 Spectral Width 8012.8
N N 15 Lowest Frequency -1576.2
/ f 16 Nucleus 1H
\\ = N 17 Acquired Size 32768
0 H 18 Spectral Size 65336
i1
' LAJL, M
= :2:* —~ b 7o ;i
O = A = (=]
R oS = o @ <2
O = = —_ — 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
10.5 95 90 85 B0 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
(ppm)
VMOV IT-OON T —00OO — < 0N
CCARNITRRNOARE =0~ o & nedoeggacon
< 00 T~ D> \D W3 o1 00 00 00 00 \O \0 0 — . 00 \O G S ol SEG) Oy £ = 6
MTTO NN AN NANNANN— OO LoV N
Tl gt et el el Yt et ped et Yl et Pl gt p e Pt vl et TP T TN~
e o
Parameter Value
1 Origin Bruker BioSpin GmbH
2 Owner nmr
3 Spectrometer spect
4 Author
5 Solvent MeOD o
6 Temperature 293.8
7 Pulse Sequence zgpg30 i
§ Experiment 1D N N
9 Number of Scans 14240 f /
10 Receiver Gain 203 N
11 Relaxation Delay 2. 0000 \ N
12 Pulse Width 8. 5000 0 H
13 Spectrometer Frequency 100. 61 N
14 Spectral Width 24038.5 /
15 Lowest Frequency -1958. 4 —
16 Nucleus 13C
17 Acquired Size 32768
18 Spectral Size 65536

3800
3600
3400
3200
3000
2800
2600
2400
2200
2000
1800
1600
1400
1200
1000
800

F600

400

F200

F-200
-400

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

T

90

B6

T T

180 170

T
160

T

150

T
140 130 120

T
110

100

T
90

T
80

f1 (ppm)
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TOMYTOEWM OO WMomano o o < N
WO TIT A aAAANNSS i B o )
c..im;;trltlrl rr-_l‘:-_l‘: l“\- l: S\_‘:-_E‘ S\ E ‘n T 7 (’|1 Parameter Value
7 ——— 1 Origin Bruker BioSpin Gabi| 9000
2 Owner nmr
3 Spectrometer spect
4 Author
5 Solvent MeOD 8000
6 Temperature 293.1
7 Pulse Sequence zg30
8 Experiment 1D
J' J’ [ / f j f |9 Number of Scans 16 ~7000
10 Receiver Gain 203
11 Relaxation Delay 1. 0000
0 12 Pulse Width 13. 4000
13 Spectrometer Frequency £00.13 6000
) 14 Spectral Width 8223.7
N N 15 Lowest Frequency -1640.9
16 Nucleus 1H
“ / f‘ 17 Acquired Size 32768 '5000
/ N | 18 Spectral Size 65536
0 H
4000
3000
, , -2000
1 1
1
"
1000
) Uk_ I Ak Lo
i & el = i
— — ST N 00~ it
Qa8 9OQ 0 &3t
—_—— —_ N 00 — o
T T T T T T T T T T T T T T T T T T T T T T
O 8.5 1.9 6.5 3.9 4.5 3.5 25 1.5 0.5 -0.5
(ppm)
ERAGSTarazlZalgal ot —ows o
S <F i \0 vl 00 00 0000 \0 0 — O~ O/ vgRe: e Oy B o)
TIT TN O AANANAANANANANOO 0000 LR = O I QN F26000
— T = wwmm
————— N —_—
24000
Parameter Value
1 Origin Bruker BioSpin 22000
GmbH
2 Owner nmr (0]
3 Spectrometer spect }—‘ 20000
gd NN
6 Temperature 295.2 72 f f '18000
7 Pulse Sequence zgpg30 / N
8 Experiment D [0} H |
9 Number of Scans 12592 16000
10 Receiver Gain 203
11 Relaxation Delay 2.0000 L
12 Pulse Width 8. 35000 14000
13 Spectrometer 100. 61
Frequency =
14 Spectral Width 24038.5 \ 12000
15 Lowest Frequency —-1958. 4
16 Nucleus 13C L 1 0000
17 Acquired Size 32768
18 Spectral Size 65536
8000
| . -6000
! |
i . -4000
1
1!
'l ‘J 2000
- & ™ T _0
2000
T T T T T T T T T T T T T T T T T T T T
170 150 130 110 9 80 70 60 50 40 30 20 10 O

B7

f1 (ppm)
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r11000

~10000
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8000

7000

6000
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OOV VRNV OMN =00 e — O\ <IT N NN vy on NN
00 00 00 06 b~ - B bn = b- O b b~ b~ mvv#vwmmm —_——
e A et — e B —
[ Parameter Value
1 Origin Bruker
BioSpin GmbH
2 Owner nmr
3 Spectrometer spect
4 Author
5 Solvent MeOD
[ j /} 6 Temperature 293.7
jj f ] 7 Pulse Sequence zg30
8 Experiment 1D
9 Number of Scans 16
0 10 Receiver Gain 181
11 Relaxation Delay 1.0000
N \N 12 Pulse Width 13. 4000
/‘ 13 Spectrometer 400. 13
/‘ Frequency
N 14 Spectral Width 8223.7
H 15 Lowest Frequency -—1640.9
16 Nucleus 1H
o 17 Acquired Size 32768
(0] 18 Spectral Size 65536
1
|
1
1
{
LJ L.___.._)\__—-—‘L A
e F 7
s83x® &8 838 = 8
— O OO0 —O (oM a Nal o
T T T T T T T T T T T T T T T T T T T T T
10.5 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1:0 0.0 -1.0
f1 (ppm)
2 R2IVRZIRK w ohoaogo
— —_ —
S oo x®mr~ g T SPBUITIRA
\O A AN NNAN O — 0030 B B> Bs b= \D B
_ —_—— = = o — — —— O TESTTT T T 00—
Parameter Value
1 Origin Bruker BioSpin GmbH
2 Owner nmr
3 Spectrometer spect (0]
4 Author
5 Solvent }eoD NN
6 Temperature 295.2 /
7 Pulse Sequence zgpg30 f‘
8 Experiment 1D N
9 Number of Scans 7304 H
10 Receiver Gain 203
11 Relaxation Delay 2. 0000 /\O
12 Pulse Width 8. 5000 o}
13 Spectrometer Frequency 100.61
14 Spectral Width 24038.5
15 Lowest Frequency -1938. 4
16 Nucleus 13C
17 Acquired Size 32768
18 Spectral Size 63536
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Parameter Value
1 Origin Bruker BioSpin GmbH
2 Owner nmr
3 Spectrometer spect
4 Author
5 Solvent DMSO
6 Temperature 292.5
7 Pulse Sequence zg30
j / 8 Experiment 1D
9 Number of Scans 16
| 10 Receiver Gain 144
m 11 Relaxation Delay 1.0000
12 Pulse Width 13. 4000
N \N 13 Spectroneter Frequency 400. 13
/ 14 Spectral Width 8223.7
N f 15 Lowest Frequency -1640.9
N 16 Nucleus 1H
0] H 17 Acquired Size 32768
f \ ‘18 Spectral Size 65536
e
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Parameter Value
1 Origin Bruker BioSpin GmbH
2 Owner nmr
3 Spectrometer spect
4 Author (o]
5 Solvent DMSO W\Q
6 Temperature 293.0 N \N
7 Pulse Sequence zgpg30 /
8§ Experiment 1D = /
9 Number of Scans 11056 N
10 Receiver Gain 203 O H
11 Relaxation Delay 2. 0000
12 Pulse Width 8.5000 /
13 Spectrometer Frequency 100. 61 =
14 Spectral Width 24038.5
15 Lowest Frequency -1958. 4
16 Nucleus 13C
17 Acquired Size 32768
18 Spectral Size 63536
|
T T T T T T T T T T T T T T T T T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 =0
f1 (ppm)
B9

FouuY

7500

7000

6500

6000

5500

5000

4500

+4000

3500

3000

2500

2000

1500

1000

500

=500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

=500

S27



13000

12000

11000

~10000

9000

8000

-7000

6000

r5000

4000

3000

r2000

1000

r-1000

=] O =T NNV CS—~\O o
0, O SN0 o i G O, O \Ger Wy o) ™M
oc 0~ 0~ 0~~~ 00~ 00~ 0N <+ < ™ PR Value
e
‘ \V / '\ \ [ 1 Origin Bruker BioSpin GmbH
2 Owner nmr
3 Spectrometer spect
4 Author
5 Solvent MeOD
6 Temperature 293.4
7 Pulse Sequence 2830
8 Experiment 1D
|9 Number of Scans 16
I f ] I jf 10 Receiver Gain 161
11 Relaxation Delay 1. 0000
0 12 Pulse Width 13. 4000
13 Spectrometer Frequency 400. 13
NN 14 Spectral Width §228.7
f 15 Lowest Frequency -1640.9
[ / 16 Nucleus 1H
\ N 17 Acquired Size 32768
(0] H | 18 Spectral Size 65536
i 1
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Parameter Value
1 Origin Bruker BioSpin GmbH
2 Owner nmr
3 Spectrometer spect
4 Author
5 Solvent MeOD ¢}
6 Temperature 294.2
7 Pulse Sequence zgpg30 N \N
8 Experiment 1D /'
9 Number of Scans 15360 = /
10 Receiver Gain 203 M
11Relaration Delay 2.0000 0 H
12 Pulse Width 8. 5000
13 Spectrometer Frequency 100.61
14 Spectral Width 24038.3
15 Lowest Frequency -1958. 4
16 Nucleus 13C
17 Acquired Size 32768
18 Spectral Size 63536
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ChhootbErbbb bbb §y 5 ada Parancier Vate
il 1 origin Bruker BioSpin GmbH|  [7500
2 Owner root
3 Spectrometer spect L7000
4 Author
5 Solvent CD30D_SPE
6 Temperature 296. 3 6500
7 Pulse Sequence zg30
. § Experiment 1D L6000
9 Number of Scans 16
/ 10 Receiver CGain 112
11 Relaxation Delay 1. 0000 5500
12 Pulse Width 9. 9000
[e) 13 Spectrometer Frequency 400, 13 L5000
14 Spectral Width 8012.8
\ 15 Lowest Frequency -1547.0 .
N N 16 Nucleus 1H 4200
i | 17 Acquired Size 32768
N 18 Spectral Size 65536 L4000
O H
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Parameter Value
1 Origin Bruker BioSpin GmbH
2 Owner nmr L
3 Spectrometer spect 4000
4 Author Om
5 Solvent MeOD \
6 Temperature 293.5 N N '3500
7 Pulse Sequence zgpg30 / /
8 Experiment 1D / N N
9 Number of Scans 7168 L
10 Receiver Gain 203 O‘ = H 3000
11 Relaxation Delay 2. 0000
12 Pulse Width 8. 5000
13 Spectrometer Frequency 100.61 '2500
14 Spectral Width 24038.35
15 Lowest Frequency -1958. 4
16 Nucleus 13C
17 Acquired Size 32768 2000
18 Spectral Size 65536
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Parameter Value
1 Origin Bruker BioSpin GmbH
2 Owner root 50000
3 Spectrometer spect
4 Author
5 Solvent MeOD 45000
6 Temperature 297.3
i [f 7 Pulse Sequence zg30
8 Experiment ) 40000
9 Number of Scans 128
O 10 Receiver Gain 82
A 11 Relaxation Delay 1. 0000 e
N_ N 12 Pulse Width 9. 9000 33000
‘ | 13 Spectrometer Frequency 400. 13
14 Spectral Width 8012.8
N 15 Lowest Frequency -1535. 4 30000
H 16 Nucleus 1H
17 Acquired Size 32768
18 Spectral Size 65536 25000
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Parameter Value
1 Origin Bruker BioSpin GmbH 17000
2 Owner nmr =
3 Spectrometer spect 16000
4 Author 15000
5 Solvent MeOD
6 Temperature 295.2 0 14000
7 Pulse Sequence zgpg30
8 Experiment i) \N '13000
9 Number of Scans 20480 N
10 Receiver Gain 203 ‘ ‘ 12000
11 Relaxation Delay 2. 0000
127ulse Vidth 5. 5000 OO N -11000
13 Spectrometer Frequency 100. 61
14 Spectral Width 24038.5 10000
15 Lowest Frequency -1998. 4 L
16 Nucleus 13C 9000
17 Acquired Size 32768 |-
18 Spectral Size 635536 8000
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Parameter Value oo C= 0 Do B P B b= S T~ s lJ\ﬂ' = AERER 4500
1 Origin Bruker BioSpin | TE—N— N ¥ s Eas
CmbH
2 Owner root
3 Spectrometer spect
4 Author 4000
5 Solvent DMSO
6 Temperature 297. 4
7 Pulse Sequence zg30 0
8 Experiment 1D \ 3500
9 Number of Scans 16 J j N N
10 Receiver Gain 82 S iy | /
11 Relaxation Delay 1. 0000 X
12 Pulse Width 9. 9000 \ g ” 3000
13 Spectrometer 400. 13
Frequency
14 Spectral Width 8012.8
15 Lowest Frequency -1535. 4 .
16 Nucleus 1H 2500
17 Acquired Size 32768
18 Spectral Size 65536
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Parameter Value
1 Origin Bruker 34000
BioSpin CGmbH
le) 2 Owner root 32000
3 Spectrometer spect
| 4 Author 30000
N N 5 Solvent DMSO
| / 6 Temperature 208, 4 28000
= 7 Pulse Sequence zgpg30
\ g H 8 Experiment i 26000
9 Number of Scans 8000
10 Receiver Gain 210 24000
11 Relaxation Delay 2. 0000
12 Pulse Width 9.9000 22000
13 Spectrometer 100. 61
Frequency 20000
14 Spectral Width 24038. 3
15 Lowest Frequency  -2066.4 18000
1 16 Nucleus 13C
17 Acquired Size 32768 16000
18 Spectral Size 85538
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il s e g e It U et ol T ol St e
— —— Ko | 1 Origin Bruker BioSpin GmbH
2 Owner root I
3 Spectrometer spect 2400
4 Author
5 Solvent DMSO 2200
6 Temperature 298.7
7 Pulse Sequence zg30
8 Experiment 1D 2000
9 Number of Scans 16
i ff 10 Receiver Gain 55
11 Relaxation Delay 1.0000 F1800
(0] = 12 Pulse Width 9. 9000
\ 13 Spectrometer Frequency 400. 13
i I\ Y 14 Spectral Width 8012.8 1600
N 15 Lowest Frequency -1535.4
/ f 16 Nuc leus 1H
N 17 Acquired Size 32768 1400
H 18 Spectral Size 62536
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1 Origin Bruker BioSpin GmbH
2 Owner nmr 0 20000
3 Spectrometer spect
4 Author N |
5 Solvent DMSO f N 18000
6 Temperature 294. 7 f
7 Pulse Sequence zgpg30 N
§ Experiment 1D H 16000
9 Number of Scans 14160
10 Receiver Gain 203
11 Relazation Delay 20000 14000
12 Pulse Width 8. 5000
13 Spectrometer Frequency 100. 61
14 Spectral Width 24038, 5 12000
15 Lowest Frequency -1938.4
16 Nucleus 13C |
17 Acquired Size 32768 10000
18 Spectral Size 63336
8000
6000
4000
1
( ! | 2000
1 | |
i L
| ok " ” wa— -0
—2000
T T T T T T T T T T N T T T T T T T T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

S32



HRMS spectra

2-1
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a4
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+ESI Scan [1.73 min) Frag=150.0v SDUL-050-007.d  Subtract [2]
2801253
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Counts vz, Mazs-to-Change [m/z)

¥103

+ESI Scan [1.69 min) Frag=150.0v SDUL-051-039.d Subtract [3]
295.1340

2-3
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Counts vs. Mass-to-Change [m/z)
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+ES| Sean [1.71 min) Frag=150.0v SOUL-DE1-083.d Subtract (2]
= 292 1454
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+E5I Scar [1.68 mir) Frag=150.0v SOUL-051-080d Subtract [2)
287.1233

250 255 260 265 270 275 280 285 290 295 300 305 A0 F5 320 325 30 G 240 345 ;|0
Counts ve. Mazz-to-Charge [miz)

+E5] Scan [1.54 min) Frag=150.0% sdul-061-083.d Subtract (2]
ZBE.1280
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) |
210 220 230 240 250 2E0 270 280 290 300 30 320 330 340 350 360 370 330 390 400 410 420
Counts ws. Mazs-to-Charge [m/z)
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+ESI Scan [1.81 min) Frag=120.00 SDUL-075-005.d Subtract
252114
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Counts ws. Mass-to-Charge [m/z)
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+E51 Secan [1.97 min] Frag=150.0v SDUL-061-086.d Subtract (2]
" 320 1408
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n |
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Counts vs. Masz-to-Charge [m/z)
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1.5

+ES] Scan [2.24 min] Frag=150.00 SOUL-075-016.d  Subtract
30271293

100 150 200 250 300 380 400 450 500 5RO
Counts vs. Mass-to-Charge [miz)
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w103
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1.2

0.8
0.6+
0.4
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+ES| Scan [1.76 min) Frag=150.00 SDUL-075-019.d Subtract
2521138

., I

I
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+ES| Scan (1.91 min) Frag=150.00 SDUL-051-032.d Subtract [2)
F 2921452
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240
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+ES| Scan (1.66 min) Frag=150.0% 075-008.d Subtract (3]
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SDUL-075-094 #2528 RT. 0.24-0.27 AV:4 NL: 3.11E8
F: FTMS + ¢ ES| Full ms [100.00-2000.00]
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o
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1
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I 1200062 1449820 1631328 1900434 2081608 244.1907 3 i 338,342 3743033 4083087 4292404 468.3804 512.4147 5361655 |
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SDUL-061-026 #44-47 RT: 0.47-050 AV:-4 SB: 7 173180 NL: 1.88E6

F: FTMS + ¢ ESI Full ms [100.00-2000.00]
100 j
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g
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29aaaire ool 12,1724
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%10 % [+ESI Scan [1.142 min] Frag=150.00 SDUL-075-001.d Subtract
44 42587777

14 447.1554

i} L. | | I I J L |
285 390 395 400 405 M0 415 420 425 430 435 440 445 450 455 4ED 4E5 470
Counts vs. Mazs-to-Charge (mdz)

B3

SDUL-061-100 #24-28 RT: 0.22-0.25 AV: 5§ SB: 11 1.83-1.91 NL: 7.78E6
F: FTMS + ¢ ESI Full ms [100.00-1500.00]
100 422.1885
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90~
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60;
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50

457
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20
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B4

S37



SDUL-061-098 #29-32 RT: 0.39-0.41 AV:4 SB: 11 179-1.88 NL: 5.33E6
F: FTMS + ¢ ESI Full ms [100.00-1000.00]
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g e +
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SDUL-061-091 #47-52 RT: 0.37-040 AV: 6 SB: 10 1.86-1.91 NL: 1517 G B -
F: FTMS + c ES| Full ms [50.00-800.00]

100+ 396.1703

Relative Abundance
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J 10701 [tovored.  25507501260.0880 3011410 3063106 |, 434.1265 4801215 518.9440 5481087 580.2760 6127252 pg57.5034 684.2015
L T . T > " Ty e
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SDUL-075-043 #104-109 RT: 0.78-0.81 AV: 8 SB: 11 1.84-1.92 NL: 9.98E6
F: FTMS + ¢ ESI Full ms [100.00-1500.00]

3821557
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SDUL-061-088 #107-113 RT: 0.74-0.77 AV: 7 SB: 11 0.14-0.21 NL: 2 68E7 Eam s e
F: FTMS + ¢ ESI Full ms [100.00-1000.00]
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w103 |+ESI Scan [1.658 min) Frag=135.00 20151020-21.d Subtract [5]
4321703
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395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485 490 495 500 BOS
Counts ve. Massto-Charge [miz)
B9
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SDUL-061-037 #43-45 RT: 0.42-044 AV: 3 NL: 3.25E7
F: FTMS + ¢ ESI Full ms [100.00-1000.00]
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F: FTMS + ¢ ESI Full ms [100.00-1500.00]
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SDUL-075-0¢5 #33-36 RT: 0.32-0.35 AV:4 NL: 1.53E6
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F: FTMS + ¢ ESI Full ms [100.00-;
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SDUL-051-018-#17-22 RT: 022-025 AV. 6 SB: 17 181160 NL 26367
F: FTMS + ¢ ESI Full ms [100.00-1000.00]
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