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Normalized Intensity
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Normalized Intensity
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Normalized Intensity
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Normalized Intensity
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Normalized Intensity
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Normalized Intensity
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Normalized Intensity
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Normalized Intensity
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

ol W

Mass Spectrometry Service
Department of Chemistry

ESI-MS: RR221_1

B%ﬂ FTMS 4.7T BioAPEX Il

XMASS Mass Analysis for /Data/UNI_FR/REMY8860 ESI/1/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass =
Charge = +1
§ c H

223.0975890

N mass DBE error

*#** Mass Analysis for nass 223.0975890

1 13 11 < 223.0978228 10.5 2.338e-04
2 12 9 5 223.0852467 11.0 1.234e-02
3 14 13 3 223.1103989 10.0 1.28le-02
4 6 11 10 223.1162668 6.5 1.868e-02
5 11 7 6 223.0726707 11.5 2.492e-02
6 15 15 2 223.1229749 9.5 2.539%e-02
7 7 13 9 223.1288429 6.0 3.125e-02
8 10 5 T 223.0600946 12.0 3.748%e-02
9 16 17 1 223.1355510 9.0 3.796e-02
10 8 15 8 223.1414189 5.5 4.383e-02
[ MSE—SERVICE UNI Fribourg BRUKER FTMS 4.7T BioAPEX Il
g ESI—ME {(poa.Mode) RR221_1 (in CHCIZACN)
[M+H]

12309148
g

/Data/UNI_FR/REMYBB60_ESI//pdata/t FTMS USER Thu Nov 13 15:51:24 2014
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Normalized Intensity
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B ol

ESI-MS: RR221_2-

Mass Spectrometry Service
Department of Chemistry

B%R FTMS 4.7T BioAPEX Il

XMASS Mass Analysis for /Data/UNI_FR/REMY8861 ESI/1/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass =

Charge = +1

# C H

N

253.1084680

o}

mass DBE error

*** Mass Analysis for mass 253.1084680

1 14 13 4 i 253.1083875 10.5 8.052e-05

2 16 15 1 2 253.1097302 10.0 1.262e-03

3 11 15 3 4 253.1057074 6.0 2.76le-03

4 9 13 6 3 253,1043647 6.5 4.103e-03

5 5 15 7 5 253.1129180 2.0 4.450e-03

6 8 1% 2 7 253.1030273 1.5 5.441e-03

¥ 9 11 9 2 253,1030221 7.0 5.446e-03

8 7 17 4 6 253.1142607 1.5 5.793e-03

9 6 15 5 6 253.1016847 2.0 6.783e-03

10 8 13 8 2 253.1155981 6.5 7.130e-03
ME=SERVICE L¥101 rrlhoulﬂ BRUKER FTMS 4.7T BicAPEX n

+ ESI—MS (pes.Mode) RR221_2 {In CHCIZ /ACNY
[M+H]

233 10847
e

/Data/UNI_FR/REMY8861_ESI//pdata/1 FTMS USER Thu Nov 13 15:44:30 2014
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Normalized Intensity
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Normalized Intensity
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

Ll

ESI-MS: RRtet1f

XMASS Mass Analysis for /Data/UNI_FR/REMY2026_ESI/2/pdata/l/massanal.res:

XMASS Mass Analysis Constraints

Ion mass [1]
Ion mass [2]

il

301.0083930
303.0068520

Mass Spectrometry Service
Department of Chemistry

BiGRER FTMS 4.7T BioAPEX Il
(O

Charge = +1
B C H 79Br 81Br N mass DBE error
*** Mass Analysis for mass [1] 301.0083930
1 13 10 1 0 4 301.0083354 10.5 5.764e-05
2 6 B 0 1 10 301.0090827 7.5 6.897e-04
3 14 10 0 1 3 301.0032148 11.0 5.178e-03
4 15 12 0 1 2 301.0157908 10.5 7.398e-03
5 14 12 1 0 3 301.0209114 10.0 1.252e-02
*** Mass Analysis for mass [2] 303.0068520
1 13 10 0 1 4 303.0062888 10.5 5.632e-04
2 12 10 1 0 5 303.0114094 10.0 4.557e-03
3 ] 21 1 1 1 303.0014797 -1.0 b5.372e-03
4 11 8 1 0 6 302.9988333 10.5 8.019%e-03
5 14 12 0 1 3 303.0188648 10.0 1.201le-02
MS=SERVICE UNI Fribourg BRUKER FTMS 4.7T BiocAPEX NIl

+ ESI—MS {(pos.-Made) RAtat1r? € im CHCI3 FACN)

[M+H]

S01.00859
et

503.0068
Tt

—r——
303.0

305.0 m/iz

/Data/UNI_FR/REMY2026_ESI/2/pdata/1 FTMS USER Wed Sep 28 15:37:26 2016
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Normalized Intensity
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

.mili.l”M”HWHH“..

Mass Spectrometry Service
Department of Chemistry

ESI-MS: RRtet1k

XMASS Mass Analysis for /Data/UNI FR/REMY2
XMASS Mass Analysis Constraints

.‘.CES.?. FTMS 4.7T BioAPEX Il
(O

036_ESI/5/pdata/l/massanal.res:

Ion mass = 248.0933300
Charge = +1
# & H N mass DBE error
*** Mass Analysis for mass 248.0933300
T 14 10 5 248.0930718 12.5 2.582e-04
2 15 12 4 248.1056478 12.0 1.232e-02
3 13 8 6 248.0804957 13.0 1.283e-02
4 16 14 3 248.1182239 11.5 2.489%e-02
5 12 6 7 248.0679196 13.5 2.541e-02
6 8 12 10 248.1240919 8.0 3.076e-02
7 17 16 2 248.1307999 11.0 3.747e-02
8 11 4 8 248.0553436 14.0 3.799%e-02
9 9 14 9 248.,1366679 7.5 4.334e-02
10 19 6 1 248.0494756 17.5 4.385e-02
MS=SERVICE UMl Fribourg BRUKER FTMS 4.7T BicAPEX I
+ ESI—MS (paa.Mode) RRtetlk ¢ in CHEIZ/ACN)
[M+H]
1 | Ll I | e Gl Ll
i) | | l :: | 1 Wy 1l
e e e e Ll S kit o il
247.0 248.0 249.0 250.0 m/z

/Data/UNI_FR/REMY2036_ESI/5/pdata/i FTMS USER Fri Sep 30 14:32:59 2016
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Normalized Intensity

-
o
o
Ll

o
©
(&3]

o
©
o

o
©
[$)]

o
@
o

o
~
a

o
]
o

o
[«2)
a

o
[«2]
o

o
[¢)]
a

o
[¢)]
o

o
'S
[

o
'S
o

o
w
o

o
w
o

o
N
a

o
N
o

o o
- -
o a
ITITI TR STATA I

o
o
a

o

5-(4-nitrophenyl)-2-phenyl-2H-tetrazole
RR247FINAL2_002000FID.ESP M0H5(s)

MOS(s)
MO4(s)

MO9(s)

—119.93

MO8(s)

Z
\
zZ
—129.81
77.42
IY77.00
76.58

O,N

130.15
—127.85

Mo3(s)
N
o
-
[s2]
MO1(s) MO2(s)
E ]
3 & <
2 3 z

200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S31



S32

vl'95882T
[4: R AT

0L90Le

T T o 1 H

08 0L 09 0§ 0]
[%] souepiwsue. |

22.05.2015

1500 1000

2000

Wavenumber cm-1
Page 1/1

2500

3000

red solid

3500
Tetrazole 3

UNIR\Tetrazole 3.0




Normalized Intensity
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Normalized Intensity
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

il

ESI-MS: RRtet1l

Mass Spectrometry Service
Department of Chemistry

.&'&SZ.. FTMS 4.7T BioAPEX Il
(> )

XMASS Mass Analysis for /Data/UNI_FR/REMY2037 ESI/S5/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 311.1139510
Charge = +1
# C H N 0] mass DBE error
*** Mass Analysis for mass 311.1139510
1 16 i £ 4 3 311.1138668 11.5 8.421e-05
2 2 17 9 9 311.1143746 -1.0 4.236e-04
3 18 17 1 4 311.1152095 11.0. 1.258e-03
4 14 13 7 2 311.1125241 12.0 1.427e-03
5 4 19 6 10 311.1157173 =-1.5 1.766e-03
6 13 17 3 6 311.1111867 7.0 2.764e-03
7 12 11 10 1 311.1111814 12.5 2.770e-03
8 5 15 10 6 311.1170547 3.5 3.104e-03
9 21 15 2 1 311.1178895 15.5 3.93%e-03
10 11 15 6 5 311.1098440 7.5 4.107e-03
MS=SERVICE UNI Fribourg BRUKER FTMS 4.7T BicAPEX Il
+ ESI—MS (pos-Model RRtat11 { im CHCII AACMNY
[M+H]
Ittt A ahrih AM‘M\W«W
T T T T T T T T T T Tl T T T T T T T T Y T T T T T T A T T T
310.0 3o 3120 mfz

/Data/UNI_FR/REMY2037_ESI/5/pdata/1 FTMS USER Fri Sep 30 14:36:59 2016
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Normalized Intensity
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Normalized Intensity

5-(5-methylfuran-2-yl)-2-phenyl-2H-tetrazole
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

sl

ESI-MS: RRtet1g

XMASS Mass Analysis for /Data/UNI_FR/REMY2024 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass

Charge

# G

+1

H

227.0929560

N

0

mass

*%** Mass Analysis for mass 227.0929560

Mass Spectrometry Service
Department of Chemistry

I%ﬂ FTMS 4.7T BioAPEX Il

DBE error

1 12 11 4 1 227.0927374 9.5 2.186e-04
2 14 13 1 2 227.0940801 9.0 1.124e-03
3 9 13 3 4 227.0900573 5.0 2.899%e-03
4 7 11 6 3 227.0887147 5.5 4.241e-03
5 6 15 2 7 227.0873773 0.5 5.579e-03
6 5 9 9 2 227.0873720 6.0 5.584e-03
7 5 15 4 6 227.0986107 0.5 5.655e-03
8 6 11 8 2 227.0999481 5.5 6,292e~-03
9 7 17 zl 7 227.0899533 0.0 6.997e-03
10 8 13 5 3 227.10125%07 5.0 8.,335e-03
MS—SERVICE UNI Fribourg BRUKER FTMS 4.7T BioAPEX I
o+ ESI—-MS {pos.Mada) RRtet1g  { in CHCI3/ACHN)
[M+H]

201,

09236

—

T T 1=
226.0

227.0

228.0

/Data/UNI_FR/REMY2024_ESI/2/pdata/1

FTMS USER Wed Sep 28 15:26:38 2016
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Normalized Intensity
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Normalized Intensity
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UNI
FR
u

UNIVERSITE DE FRIBOURG

UNIVERSITAT FREIBURG

Ll

ESI-MS: RRTET1m

Mass Spectrometry Service
Department of Chemistry

B%ﬂ FTMS 4.7T BioAPEX i

XMASS Mass Rnalysis for /Data/UNI_FR/REMY2428 ESI/l/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass

Charge =

# C

+1

H

241.0698460

N o} Na

*** Mass Analysis for mass 241.0698460

10
9

10
12

it = e s B B S £ I N P I S
~1

10
il
-
12
8
9
9
12
13
7

O N W~ W
L) 0oL Wb N
OoOH OO DO

mass

241.
241.
241,
241,

241,

241,
241.
241.
241.
241,

0695967
0693219
0706593
0709393
0682540
0679792
0720020
0669166
0666418
0666366

DBE

=

—
~ WO o 0=y )

SLoUmuLmooooWwm

error

24
.241e-04
.133e-04
.093e-03
.592e-03
.867e-03
.156e-03
.92%e-03
.204e-03
.209%e-03

WWwhN NP = omWn

493e-04

+
[M+Na]

MS=SERVICE UNI Fribourg
ESI—MS (pas.Made) RRTET1m

24106985
Lt

BRUKER FTMS 4.7T BioAPEX Il
{ in CHEIZ A MeoH )

l.

240.0

T T T T T T

T T T T

241.0

T

=iF
242.0

m/z

/Data/UNI_FR/REMY2428_ESI/1/pdata/t FTMS USER Fri Dec 16 15:28:17 2016
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UNIVERSITE DE FRIBOURG
UNIVERSITAET FREIBURG

il

ESI-MS: RRtet1h

XMASS Mass Analysis for /Data/UNI_FR/REMY2033 ESI/S5/pdata/l/massanal.res:

XMASS Mass Analysis Constraints

Mass Spectrometry Service
Department of Chemistry

.E'&SZ.. FTMS 4.7T BioAPEX Il
(O

Ion mass = 241.0888890

Charge = +1

ki C H F N mass DBE error

*** Mass Analysis for mass 241.0888890

1 i3 10 1 4 241.0884010 10.5 4.880e-04

2 8 9 2 7 241.0882011 7.0 6.879e-04

3 12 12 3 2 241.0947094 6.5 5.820e-03

4 11 10 3 3 241.0821334 7.0 6.756e-03

5 9 11 2 6 241.1007772 6.5 1.18%e-02

6 14 12 1 3 241.1008770 10.0 1.209%e-02

7 12 8 1 5 241.0758249 11.0 1.306e-02

8 7 7 2 8 241.0756251 7.5 1.326e-02

9 6 10 1 10 241.1068450 6.5 1.796e-02

10 13 14 3 1 241.1072855 6.0 1.840e-02
MS=SERVICE UNI Fribourg BRUKER FTMS 4.7T7 BicAPEX |l

B ESI—MS (pos.Mode):r RRAtstih { in CHEI3  ACM)
[M+H]

il

08849

e

240.0

241.0

242.0

/Data/UNI_FR/REMY2033_ES|/5/pdata/1 FTMS USER Fri Sep 30 14:18:12 2016
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Normalized Intensity

2-(3-chlorophenyl)-5-phenyl-2H-tetrazole
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

MmmWNW.WHW.,

Mass Spectrometry Service
Department of Chemistry

ESI-MS: RRtet1i

l%ﬂ FTMS 4.7T BioAPEX Il

XMASS Mass Analysis for /Data/UNI_FR/REMY2034 ESI/S5/pdata/l/massanal.res:

Ion mass

Charge

#

C

257.0594380

+1

H 35C1 N mass

XMASS Mass Analysis Constraints

*** Mass Analysis for mass 257.0594380

DBE error

1 13 10 1 4 257.0588505 10.5 5.875e-04
2 14 5 0 6 257.0570206 15.5 2.417e-03
3 15 7 0 5 257.0695967 15.0 1.016e-02
4 14 12 1 3 257.0714265 10.0 1.199e-02
5 12 8 il 5 257.0462744 11.0 1.316e-02
6 13 3 0 7 257.0444446 16.0 1.499e-02
7 16 9 0 4 257.0821727 14.5 2.273e-02
8 15 14 1 2 257.0840026 9.5 2.456e-02
9 i 6 1 6 257.0336984 11.5 2.574e-02
10 20 3 0 1 257.0260005 20.0 3.344e-02
MS—SERVICE UNI Fribourg BRUKER FTMS 4.7T BigAPEX 1l
+ ESI—=MS (pos.Madal RRtet1i { in CHCI3/ ACNY
[M+H]
15705944
_____r____
255.0 256.0 257.0 258.0 259.0 260.0 m/z

(Data/UNI_FR/REMY2034_ESI/S/pdata/1 FTMS USER Fri Sep 30 14:27:02 2016
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Normalized Intensity

2-(benzo[d][1,3]dioxol-5-yl)-5-phenyl-2H-tetrazole

RRTETJ_002000FID.ESP MO?(S)
MO6(s)
MO4(s)
MO7(s)
O\| Mo8(s)
0 &
©
S
1.0 1 N-N,
E | N
] N &
7 X
0.9 7 o
085
0.7 ]
A (o]
E M10(s) 5 8
] N
0.6 - M11(s) T
. © M12(s)
z 2 s .
I S s 8
0.5 7 ® ‘ -
E 2
04 7
] MO09(s)
E ~ 2
03 | Mo3(e) < 8
E MO2(s) T N
] MO1(s) !
| n o
7 < 3w
23 :  sg
A © T -
1 T "~ <
0.1 ] ©
A §
7\‘\\\\\\\H‘HH\HH‘HH\HH‘HH\HH‘HH\HH‘HHUH\‘\H\U\H‘HH\HH‘HH\HH‘HH\HH‘HH\H\\‘HH\HH‘HH\HH‘\H\UH\‘HH\HH‘\\H\HH‘HH\HH‘HH\HH‘HH\HH‘\H\UH\‘HH\HH‘HH\HH‘\\HU\H‘HH\HH‘HH\HH‘
192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 0

Chemical Shift (ppm)

S55



— L0'¥89
— BY'¥ZL

— — G808  ggpze
— B¥'ES8

— [B'|B8

— C8'9¢6

6e'SL0L

gguT— 8V 00l
— 1€'804L

89°8L11
99'evel

— 18'LPEL

— 96°Lv¥L

— ZL'L0SL
— VO'EESL

— 05°¢l9l

I | | T

[o4] @oueniwsuel |

0c

2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600
Wavenumber cm-1

3000

3200

Date: 07.12.2016, 14:35:38

tetraz1j.0

7518

C:\Users\remyr\Documents\Bruker\OPUS

S56



UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

il

Mass Spectrometry Service
Department of Chemistry

ESI-MS: RRtet1j

.52252.. FTMS 4.7T BioAPEX Il
(O

XMASS Mass Analysis for /Data/UNI_FR/REMY2035 ESI/5/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass =

Charge =

# C

267.0877420

+1

H

N

e} mass

*¥** Mass Analysis for mass 267.0877420

DBE error

1 14 11 4 2 267.0876520 11.5 8.996e-05
2 16 13 1 < 267.0889947 11.0 1.253e-03
3 12 9 7 1 267.0863094 12.0 1.433e-03
4 11 13 3 5 267.0849720 7.0 2.770e-03
5 9 11 6 4 267.0836293 7.5 4.113e-03
6 5 13 7 6 267.0921826 3.0 4.441e-03
7 8 15 2 8 267.0822919 2.5 5.450e-03
8 7 15 4 7 267.0935253 2.5 5.783e-03
9 6 13 5 7 267.0809492 3.0 6.793e-03
10 8 12 8 3 267.0948627 7.5 7.121e-03
MS—SERVICE UMNI Fribourg BRUKER FTMS 4.7T BicAPEX I
b o ESi—MS (pos.Made) RRtetl) { in CHEIZ/ACNY
[M+H]

267. 08714
S

T
266.0

267.0

T=ofr X TV T T ¥

268.0

/Data/UNI_FR/REMY2035_ES|/5/pdata/1 FTMS USER Fri Sep 30 14:28:50 2016
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

s,

ESI-MS: RRtet1e

Mass Spectrometry Service
Department of Chemistry

.S'.ESJ. FTMS 4.7T BioAPEX Il
(<O

XMASS Mass Rnalysis for /Data/UNI_FR/REMY2025 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass =

267.1242050

Charge = +1

# & H N (] mass DBE error

*** Mass Analysis for mass 267.1242050

1 15 15 4 1 267.1240375 10.5 1.675e-04

2 17 17 1 2 267.1253802 10.0 1.175e-03

3 12 17 3 4 267.1213575 6.0 2.848e-03

4 10 35 6 3 267.1200148 6.5 4.190e-03

5 6 17 7 5 267.1285681 2.0 4.363e-03

6 2 18 2 7 267.1186774 1.5 5.528e-03

7 8 13 9 2 267.1186721 7.0 5.533e-03

8 8 19 4 6 267.1299108 1.5 5.706e-03

9 7 17 5 6 267.1173347 2.0 6.870e-03

10 9 15 8 2 267.1312482 6.5 7.043e-03
MS=SERVICE UMl Fribourg BRUKER FTMS 4.7T BicAPEX I

+ ESI—MS {(poa.Moda): RRtetis { in CHEI3 ACN)
[M+H]

26712421
St

/Data/UNI_FR/REMY2025_ES|/2/pdata/1 FTMS USER Wed Sep 28 15:31:19 2016
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Normalized Intensity
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Normalized Intensity
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

..H””

““Hn

Mass Spectrometry Service
Department of Chemistry

BfGRuR FTMS 4.7T BioAPEX II
(O

ESI-MS: RR336TET

XMASS Mass Analysis for /Data/UNI_FR/REMY9690 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 277.1082300

Charge = +1

¥ c H N 0 mass DBE error

*x* Mass Analysis for mass 277.1082300

1 16 13 4 1. 277.1083875 12.5 1.575e-04

2 18 15 1 2 277.1097302 12.0 1.500e-03

3 13 15 3 4 277.1057074 8.0 2.523e-03

4 B 13 10 4 277.1115754 4.5 3.345e-03

S 6 19 3 9 277.11158086 -1.0 3.35le-03

6 11 13 6 3 277.1043647 8.5 3.865e-03

7 7 15 7 5] 277.1129180 4.0 4.688e-03

8 10 17 2 7 277.1030273 3.5 5.203e-03

9 9 1.3: 9 2 277.1030221 9.0 5.208e-03

10 9 17 4 6 277.1142607 3.5 6.031e-03

MS—SERVICE UNI Fribowrg BRUKER FTMS 4.7T BiosAPEX I
+ ESI=MS (pos.Moda) RARIZSTET {in CHCIZ/ACN)

[M+H]
e e D L B N B o w P ———
275.0 276.0 277.0 278.0 279.0 miz

/Data/UNI_FR/REMY9690_ESI/2/pdata/1 FTMS USER Thu Jul 23 15:46:41 2015
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Normalized Intensity
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Normalized Intensity

5-phenyl-2-(2-(prop-2-yn-1-yl)phenyl)-2H-tetrazole
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i ; Mass Spectrometry Service
g: Department of Chemistry
|

UNIVERSITE DE FRIBOURG | ‘
UNIVERSITAT FREIBURG 1 I | '

| Ly an i
= FTMS 4.7T BioAPEX Il
(O

ESI-MS: RR339Fi

XMASS Mass Analysis for /Data/UNI_FR/REMY9718 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 261.1143520

Charge = +1

# (i H N mass DBE error

*** Mass Analysis for mass 261.1143520

1 16 13 4 261.1134729 12.5 8.791e-04
2 17 15 3 261.1260489 12.0 1.170e-02
3 15 i ijn 5 261.1008968 13.0 1.346e-02
4 9 13 10 261.1319169 8.5 1.756e-02
5 18 17 2 261.1386250 11.5 2.427e-02
6 14 9 6 261.0883207 13.5 2.603e-02
7 10 L5 9 261.1444929 8.0 3.014e-02
8 19 19 1 261.1512010 11.0 3.685e-02
5 13 7 7 261.0757447 14.0 3.861le-02
10 11 17 8 261.1570690 7.5 4.272e-02
i MS—SERVICE UNI Fribourg BRUKER FTMS 4.7T BioaPEX ||
[M+H] ESI=MS (paos.Madel RR3I3ZQF {in CHEI3Z /acN)
261.1143)
—l‘
[ RN WP ) (VY N T POy " o Lol - P P B BT JJ, A o i F Py STIX Py e T 4
'I""l""l""I""I""'I"“l""I""|""|""|""|_':
259.0 260.0 261.0 262.0 263.0 m/z

{Data/UNI_FR/REMY9718_ESI/2/pdata/t FTMS USER Wed Aug 19 11:08:17 2015
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Mass Spectrometry Service

el e

XMASS Mass Analysis for /Data/UNI_FR/REMY8899 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 337.1177390

Charge = +1

# (& H N o] mass DBE error

*#** Mass Analysis for mass 337.1177390

1 19 17 2 4 337.1182835 12.5 5.445e-04
2 17 15 5 3 337.1169408 13.0 7.982e-04
3 5 19 7 10 337.1187913 0.0 1.052e-03
4 16 19 1 7 337.1156034 8.0 2.136e-03
5 15 13 g 2 337.1155981 13.5 2.141e-03
6 22 15 3 1 337.1209635 17.0 3.225e-03
7 14 17 4 & 337.1142607 8.5 3.478e-03
8 a 17 8 7 337.1214714 4.5 3.732e-03
9 1z 15 7 5 337.1129180 9.0 4.821e-03
10 10 18 5 8 337.1228140 4.0 5.075e-03
MI—SERVICE UM Fribaurg BRUKER FTME 4.7T BicAPEX I
+ ESI=MS (pos.Made) RR2I7 Gin AcN)
[M+H]
33111714
—I__
:l""I""l""l""F""J"'l'l"'|'-'-"‘""I"L'h"r"_‘"l""l‘_"_
335.0 336.0 337.0 338.0 339.0 3400 miz

/Data/UNI_FR/REMY8899_ESI/2/pdata/1 FTMS USER Mon Dec 111:56:21 2014
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ethyl 1,3-diphenyl-1H-pyrazole-5-carboxylate
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

sl

ESI-MS: RR244(1)

XMASS Mass Analysis for /Data/UNI_FR/REMY9288 ESI/l/pdata/l/massanal.res:

XMASS Mass Analysis Constraints

Mass Spectrometry Service
Department of Chemistry

I%ﬂ FTMS 4.7T BiocAPEX Il

Ion mass = 315.1105350
Charge = +1
# c H N Q Na mass DBE error
*** Mass Analysis for mass 315.1105350
1 18 16 2 2 1 315.1103989% 11.5 1.361le-04
2 17 13 1 5 0 315.1101241 10.0 4.109%e-04
3 18 13 5 1 0 315.1114615 15.0 9.265e-04
4 16 14 5 1 1 315.1090562 12.0 1.47%e-03
5 15 15 4 4 0 315.1087814 10.5 1.754e-03
& 20 15 2 2 0 315.1128042 14.5 2.269%e-03
7 15 18 1 5 2k 315.1077188 7.0 2.8l6e-03
8 13 13 ¥ 3 0 315.1074387 11.0 3.0%6e-03
9 13 16 4 4 1 315.1063761 7.5 4.159%e-03
10 9 18 5 6 1 315.1149294 3.0 4.39%4e-03
+ ME=SERVICE UNI Fribaurg BRUKER FTMS 4.7T BloAREX I
[M-I-NEI] ESI=MS (pos.Mode) RRIL4L(1) {in CHCI3 MeOm)
| . X :
s B e e e B e e L e
313.0 314.0 315.0 316.0 317.0 3180 miz

/Data/UNI_FR/REMY9288_ESI/1/pdata’/t FTMS USER Mon Apr 13 15:45:03 2015
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FR

UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIDURG

il

ESI-MS: RR244(2)

XMASS Mass Analysis for /Data/UNI_FR/REMY9287 ESI/1/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Mass Spectrometry Service
Department of Chemistry

B%ﬂ FTMS 4.7T BioAPEX I

Ion mass = 315.1108840
Charge = +1
¥ c H N o] Na mass DBE error
*** Mass Analysis for mass 315.1108840
1 18 16 2 2 1 315.1103989 11.5 4.85l1le-04
2 18 13 5 1 0 315.1114615 15.0 5.775e-04
3 17 17 1 5 0 315.1101241 10.0 7.599%e-04
4 16 14 5 1 1 315.1090562 12.0 1.828e-03
5 20 15 2 2 0 315.1128042 14.5 1.920e-03
6 15 15 4 4 0 315.1087814 10.5 2.103e-03
7 15 18 1 5 1 315.1077188 7.0 3.165e-03
8 13 13 7 3 0 315.1074387 11.0 3.445e-03
9 9 18 5 6 1 315.1149294 3.0 4.045e-03
1 13 16 4 4 1 315.1063761 7.5 4.508e-03
ME—=SERVICE UNI Fribourg BRUKER FTMS 4.77T @loaPEX I
- ESi—ME {(pos-Made) RRZe4(2) (im CHESIS AManH)
[M+Na]
JL A
LIS B S S e e e B B B e e e i B B e
313.0 314.0 315.0 316.0 317.0 318.0 miz

/Data/UNI_FR/REMY9287_ESV/1/pdata/1 FTMS USER Mon Apr 13 15:52:21 2015
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U

FR

| |

UNIVERSITE DE FRIBOURG
UNIVERSITAT FREFBURG

i,

ESI-MS: RR245(2)

XMASS Mass Analysis for /Data/UNI_FR/REMY9286 ESI/1/pdata/l/massanal.res:

XMASS Mass Analysis Constraints

Mass Spectrometry Service
Department of Chemistry

B%ﬂ FTMS 4.7T BioAPEX Il

Ion mass = 365.1256240
Charge = +1
# e H F N mass DBE error
*** Mass RAnalysis for mass 365.1256240
1 22 16 3 2 365.1260095 14.5 3.855e-04
2 20 16 5 1 365.1197419 11.0 5.882e-03
3 15 15 6 4 365.1195421 7.5 6.082e-03
4 16 17 6 3 365.1321182 7.0 6.49%4e-03
5 21 14 3 3 365.1134335 15.0 1.219e-02
6 18 17 4 4 365.1383858 10.5 1.276e-02
7 23 18 3 1 365.1385856 14.0 1.296e-02
8 19 14 5 2 365.1071659 11.5 1.846e-02
9 17 19 6 2 365.1446942 6.5 1.907e-02
10 20 12 3 4 365.1008574 15.5 2.477e-02

MSE=SERVICE UM Fripaurg BRUKER FTMS 4.7T BloaAPEX |

-+ ESi—MS (pos.Mada) RRIAE{2Y {in EHEI3 /acN)
[M+H]
N ;
R e e B e e B e e iR LSS S SR e
363.0 364.0 365.0 366.0 367.0 368.0 miz
il

/Data/UNI_FR/REMY9286_ESI/1/pdata/1 FTMS USER Mon Apr 13 14:59:46 2015
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UNIVERSITE DE FRIBOURG

UNIVERSITAT FREIBURG

ol

ESI-MS: RR245(1)

Mass Spectrometry Service
Department of Chemistry

l%ﬂ FTMS 4.7T BioAPEX II

XMASS Mass Analysis for /Data/UNI_FR/REMY9285 ESI/1/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass

Charge =

# 5/

+1

H

F

365.1257590

N mass DBE error

*¥** Mass Analysis for mass 365.1257590

1 22 16 3 2 365.1260095 14.5 2,505e-04
2 20 16 5 1 365.1197419 11.0 6.017e-03
3 15 15 6 4 365.1195421 7.5 6.217e-03
4 16 17 6 3 365.1321182 7.0 6.35%-03
5 21 14 3 3 365.1134335 15.0 1.233e-02
6 18 17 4 4 365.1383858 10.5 1.263e-02
7 23 18 3 1 365.1385856 14.0 1.283e-02
8 19 14 5 2 365.1071659 11.5 1.859e-02
9 17 19 6 2 365.1446942 £.5 1.894e-02
10 20 12 3 4 365.1008574 15.5 2.490e-02
ME—SERVICE UMl Fribourg BRUKER FTMS 4.7T RioAPEX N
+ ESI—M3 (posModa) RR2AS(1) (In CHEI3 faCN)
[M+H]
36312576
-—I—
P R . L
LZE.S S T o 5 i mn e 'I""T""I""""'I""f""i' oI5 |
363.0 364.0 365.0 366.0 387.0 368.0

fDatstNl__FHmEMVQ285_ESL|"TJ’pdata-"1 FTMS USER Mon Apr 13 14:54:12 2015
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIDURG

il

ESI-MS: RR274

Mass Spectrometry Service
Department of Chemistry

B@gn FTMS 4.7T BioAPEX II

XMASS Mass Analysis for /Data/UNI_FR/REMY9298 ESI/1/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 297.1389600

Charge = +1

# C H N mass DBE error

*** Mass Analysis for mass 297.1389600

1 21 17 2 297.1386250 14.5 3.350e-04

2 13 15 9 297.1444929 11.0 5.533e-03

3 12 I3 10 297.1319169 11.5 7.043e-03

4 22 19 1 297.1512010 14.0 1.224e-02

5 20 15 3 297.1260489 15.0 1.29%le-02

6 14 17 8 297.1570690 10.5 1.811e-02

7 19 13 4 297.1134729 15.5 2.54%e-02

8 15 19 7 297.1696451 10.0 3.069%e-02

9 18 11 5 297.1008968 16.0 3.806e-0D2

10 16 21 6 297.1822211 9.5 4,326e-02

MS—SERVICE uUNI Fribaurg BRUKER FTMS 4.7T BisAPEX N
+ ESI—=MS {(pas-Mode): RRI7TA {in CHSIZ  aCN)
[M+H]

295.0 296.0 297.0 298.0 299.0 3000 miz

/Data/UNI_FR/REMY9208_ES|/1/pdata/i FTMSUSER Mon Apr 13 15:09:18 2015

S93



"

S
o
=]

‘..-1

[=]

o

&

o
b

o

o
o
o

A

§

|

g

R

MNormalized Intensity
[=]

"

2

w

.

o
o

o

8

Lo~
w

S
¥
=]

o
-
o

o
-
(=]

uliigy
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9-(4-methoxyphenyl)-1,3-diphenyl-1H-pyrazole
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ESI-MS:

RR286

Mass Spectrometry Service
Department of Chemistry

I%R FTMS 4.7T BioAPEX Il

XMASS Mass Analysis for /Data/UNI_FR/REMY9291 ESI/1/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 327.1495780

Charge = +1

# c H N 0 mass DBE error

*** Mass Analysis for mass 327.1495780

i 22 19 2 1 327.1491897 14.5 3.883e-04

2 6 19 10 6 327.1483548 2.5 1.223e-03

3 11 19 8 4 327.1523776 6.5 2.B00e-03

4 19 21 1 4 327.1465096 10.0 3.06Be-03

5 13 21 5 5 327.1537202 6.0 4.142e-03

6 17 19 4 3 327.1451669 10.5 4.41le-03

7 14 17 9 1 327.1550576 11.0 5.480e-03

8 15 2.3 2 6 327.1550629 5.5 5.485e-03

9 15 17 7 2 327.1438242 11.0 5.754e-03

10 16 19 6 2 327.1564003 10.5 #6.822e-03

ME—SERVICE UNI Fribourg _____  BRUKER FTMS 4.7T BioAPEX It
+ ESI—=MSE (pos.Modah RRIEE {in CHEIZ/AGN)
[M+H]
31114958
____T____
- - N S )
¥ “"'I"">"''I'"'l""l“"'l""l'"‘l""I"l i
325.0 326.0 327.0 328.0 3200 330.0

/Data/UNI_FR/REMY9291_ESI//pdata/1 FTMS USER Mon Apr 13 17:17:00 2015
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methyl 1,3-diphenyl-4-(4-(trifluoromethyi)phenyl)-1 H-pyrazole-5-carboxylate
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UMNIVERSITE DE FRIBOURG
UMIVERSITAT FREIBURG

.,.”uanWUWU?JHﬂm.i,..

ESI-MS: RR300Fi1

Mass Spectrometry Service
Department of Chemistry

Iggl! FTMS 4.7T BioAPEX Il

XMASS Mass Analysis for /Data/UNI_FR/REMY9329 ESI/2/pdata/l/massanal.res:

XMASS Mass Analysis Constraints

Ion mass = 445.1131810

Charge +1

i C H F N 0 Na mass DBE error

*** Mass Analysis for mass 445.1131810

1 24 17 3 2 2 1 445.1134335 15.5 2.525e-04

2 27 16 2 2 1 1 445.1122%06 19.5 8.904e-04

3 26 17 2 1 4 0 445.1120159 18.0 1.165e-03

4 21 16 3 4 4 0 445.1118160 14.5 1.365e-03

L5 21 18 4 2 3 1 445,1145763 11.5 1.395e-03

6 29 15 2 2 1 0 445.1146959 22.5 1.515e-03

7 29 16 1 1 3 0 445.1108730 22.0 2.308Be-03

8 24 15 2 4 3 0 445.1106732 18.5 2.508e-03

g 18 19 5 2 4 1 445.1157192 7.5 2.538e-03

10 26 16 3 2 2 0 445,1158388 18.5 2.658e-03

ME—SERVICE uUMNI Fribourg BRUKER FTMS £.77 BilaaPgEx |
+ ESI—MS (pes.Modal RR30OFI1 {in CHEI3 MaoH)

[M+Na]
--|----||-1-|-||-|||r-[r---|-ru-r-r;r||t-|[|l---|r.-||--||;—-—
443.0 444.0 4450 448.0 447.0 448.0 miz

/Data/UNI_FR/REMY9329_ESI/2/pdata/1 FTMS USER Fri Apr 17 12:00:37 2015
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

,.,”rrlHH““m””””“llnm..

ESI-MS: RR300Fi2

Mass Spectrometry Service
Department of Chemistry

XMASS Mass Analysis for /Data/UNI_FR/REMY9328 ESI/2/pdata/l/massanal.res:

XMASS Mass Analysis Constraints

IEIE({I’)H FTMS 4.7T BioAPEX I

Ion mass = 445.1137470

Charge = +1

# C H F N 0 Na mass DBE error

**%* Mass Analysis for mass 445.1137470

1 24 17 3 2 2 1 445,1134335 15.5 3.135e-04

2 21 18 4 2 3 1 445.1145763 11.5 8.293e-04

3 29 15 2 2 1 0 445.1146959 22.5 9.489%e-04

4 27 16 2 2 1 1 445.1122906 19.5 1.456e-03

5 26 17 2 1 4 0 445,1120159 18.0 1.731e-03

6 21 16 3 4 4 0 445.1118160 14.5 1.931e-03

7 18 19 5 2 4 1 445.1157192 7.5 1.972e-03

8 26 16 3 2 2 0 445.1158388 18.5 2.092e-03

9 28 16 1 1 3 0 445.1108730 22.0 2.874e-03

10 24 15 2 4 3 0 445,1106732 18.5 3.074e-03

ME—SERVIGE UNI Fribourg BRUKER FTMS &4.7T BicAPEX 1|
+ ESI—=WMSE (pos.Mode): RR3IDOFI2 {im EHCII A MaO M)
[M-+Na]
A .

- R i S S BB e B e i e e p e A A S
443.0 4440 4450 446.0 447.0 miz

/Data/UNI_FR/REMY9328_ESI/2/pdata/1 FTMS USER Fri Apr 17 12:06:30 2015

5105



(=]

8

o
&
bivis

aelasaaling

o
~|
(=]

2

o
tn
5]

o
g

(=]

Normalized Intensity
3

[=
ol
o

(=]

8.

8

el
|
o |

g

a

L.

(=]
w

-

o
o

(=]
FTLERTILATITE P 1

9-benzyl-1,3-diphenyl-4,5,6,7,8,9-hexahydro-1H-cycloocta[c]pyrazole and
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9-benzyl-1,3-diphenyl-4,5,6,7,8,9-hexahydro-1 H-cyclooctalc]pyrazole and
4-benzyl-1,3-diphenyl-4,5,6,7,8,9-hexahydro-1 H-cycloocta[c]pyrazole
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B e il

= z
B%ﬂ FTMS 4.7T BioAPEX Il

UNIVERSITE DE FRIBOURG
UMIVERSITAT FREIBURG

ESI-MS: RR305

XMASS Mass Analysis for /Data/UNI_FR/REMY9411 ESI/10/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 393.2328390

Charge = +1

# (24 H N mass DBE error

*** Mass Analysis for mass 393.2328390

1 28 29 2 393.2325254 15.5 3.136e-04
2 20 27 9 393.2383933 12.0 5.554e-03
3 19 25 10 393.2258173 12.5 7.022e-03
4 29 3. 1 393.2451014 15.0 1.226e-02
5 27 27 3 393.2199493 16.0 1.289e-02
& 21 29 8 393.2509694 11.5 1.813e-02
7 26 25 4 393.2073732 16.5 2.547e-02
8 22 31 7 393.2635455 11.0 3.071e-02
9 25 23 5 393.1947972 17.0 3.804e-02
10 23 33 6 393.2761215 10.5 4.328e-02
MS—SERVICE UNI Frivaurg —_— BRUKER FTMS 4.7T RicAPEX Il
+ ESI—MS (ponMaode) RAIOE (in CHELS /ACN)
[M+H]
395.23184
____T__ﬁ_
1 Ji 1 N
"I""""'I'""""F""""‘I""""'l""l""l"'
391.0 392.0 393.0 394.0 385.0 396.0 m/z

/Data/UNI_FR/REMY9411_ESI/10/pdata/1 FTMS USER Mon May 18 11:07:27 2015
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Normalized Intensity

1,3-diphenyl-5-(thiophen-2-yl)-1H-pyrazole and 1,3-diphenyl-4-(thiophen-2-yl)-1H-pyrazole
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Normalized Intensity

1,3-diphenyl-5-(thiophen-2-yl)-1H-pyrazole and 1,3-diphenyl-4-(thiophen-2-yl)-1H-pyrazole
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D:\Data\MS_SERVICE_2017\REMY3606_MALDNO_J9\4\1SRef Acquisition method name D:\Methods\Kilbinger_Group\MS_SERVICE_2017\RP_100-2000_Da.par

Comment 1 Mass spectrometry service
Comment 2 RR653_2Fi in DCTB

University of Fribourg

Instrument type: MALDI-TOF BRUKER ultrafleXtreme Department of Chemistry

x104 303.0835
303.0835

Intens. [a.u]

0.25- 304.0910
- e —

I
303 304 305 306 307
mfz

Bruker Daltonics flexAnalysis printed:  11/8/2017  3:47:44 PM
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Normalized Intensity

9-(4-nitrophenyl)-1,3-diphenyl-1H-pyrazole
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ethyl 3-(4-methoxyphenyl)-1-phenyi-1 H-pyrazole-5-carboxylate and ethyl
3-(4-methoxyphenyl)-1-phenyl-1H-pyrazole-4-carboxylate
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Mass Spectrometry Service

e il T

UNIVERSITAT FREIBURG ngﬂ FTMS 4.7T BioAPEX Il

ESI-MS: RR294

XMASS Mass Analysis for /Data/UNI_FR/REMYS295 ESI/1/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 345.1208330

Charge = +1

# C H N 0 Na mass DBE error

*** Mass ARnalysis for mass 345.1208330

1 19 18 2 3 1 345.1209635 11.5 1.305e-04
2 18 9 1 6 0 345.1206888 10.0 1.442e-04
3 1.1 13 8 i 0 345,1206835 15.5 1.495e-04
4 19 15 5 2 0 345.1220262 15.0 1.193e-03
5 17 16 5 2 1 345.1196209 12.0 1.212e-03
6 16 i 4 5 0 345.1193461 10.5 1.487e-03
7 21 17 2 3 0 345.1233688 14.5 2.536e-03
g 16 20 1 6 1 345.1182835 7.0 2.550e-03
9 15 14 8 1 1 345.1182782 12.5 2.555e-03
10 14 15 7 - 0 345.1180034 11.0 2.830e-03
MS—=SERVICE UNI Fribourg BRUKER FTMS 4.7T7 BicaPEX Il
-+ ESI—MS {ponMade) RRZ04 Cin CHEIZ /MeoH)
[M-+Na]
34312083
.__I_
.
R L T T B e o o e e R S B I G e 1
343.0 3440 345.0 348.0 347.0 348.0 m/z

/Data/UNI_FR/REMY9295_ES|/1/pdata/1 FTMS USER Mon Apr 13 15:22:54 2015
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Normalized Intensity
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Normalized Intensity
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UNI Mass Spectrometry Service

il T

UNIVERSITAT FREIBURG
NG FTMS 4.7T BioAPEX I
(>

ESI-MS: RRPYRAZ2la

XMASS Mass Analysis for /Data/UNI_FR/REMY2406 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass [1] 371.0392720

Ion mass [2] = 373.0367570
Charge = +1
# C H 79Br 81Br N o} mass DBE error

*** Mass Analysis for mass [1] 371.0392720

18 16

1 1 0 2 2 371.0389668 11.5 3.052e-04
2 28 5 0 0 1 1 371.0365652 27.0 2.707e-03
3 15 18 0 1 2 4 371.0423995 7.5 3.127e-03
4 13 16 1 0 4 4 371.0349440 7.5 4.328e-03
5 19 16 0 1 1 2 371.0338462 12.0 5.426e-03

*** Mass Bnalysis for mass [2] 373.0367570

1 18 16 0 1 2 2 373.0369202 11.5 1.632e-04
2 24 7 0 0 1 B 373.0369591 22.0 2.021e-04
3 22 5 0 0 4 3 373.0356165 22.5 1.141e-03
4 27 5 0 0 2 1 373.0396392 26.5 2.8B2e-03
5 13 16 0 1 4 i 373.0328974 7.5 3.860e-03
MS—SERVICE UNI Fribourg ___ == BRUKER FTMI 4.7T BicAPEX |l
-+ ESI—MS (pos.Maode) RREYRAZZIo {in CHCI3  AAaCN)
[M+H]

JIT-05921
| 3130567
L

i OO S

370.0 37.0 372.0 373.0 374.0 375.0 m/z

/Data/UNI_FR/REMY2406_ESI/2/pdata/1 FTMS USER Wed Dec 14 13:41:24 2016
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Normalized Intensity

ethyl 3-(2-bromophenyl)-1-phenyl-1H-pyrazole-4-carboxylate
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Normalized Intensity

ethyl 3-(2-bromophenyl)-1-phenyl-1H-pyrazole-4-carboxylate
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

all

ESI-MS: RRPYRAZIb

Mass Spectrometry Service

Department of Chemistry

l%ﬂ FTMS 4.7T BioAPEX Il

XMASS Mass Analysis for /Data/UNI_FR/REMY2407 ESI/1/pdata/l/massanal.res:

Ion mass [1]
Ion mass [2]

XMASS Mass Analysis Constraints

371.0394570
373.0375520

Charge +1
# G H 79Br 81Br N 0 mass DBE error
*** Mass Analysis for mass [1] 371.0394570
1 18 16 1 0 2 2 371.0389668 11.5 4.902e-04
2 28 5 0 0 1 1 371.0365652 27.0 2.892e-03
3 15 18 0 1 2 4 371.0423995 7.5 2.942e-03
4 13 16 1 0 4 4 371.0349440 7.5 4.513e-03
5 19 16 0 1 1 2 371.0338462 12.0 5.611e-03
*** Mass Analysis for mass [2] 373.0375520
1 18 16 0 1 Z 2 373.0369202 11.5 6.318e-04
2 22 5 0 0 4 3 373.0356165 22.5 1.936e-03
3 27 5 0 0 2 = 373.0396392 26.5 2.087e-03
4 34 16 1 0 3 2 373.0420408 11.0 4.489%9e-03
5 13 16 0 1 4 4 373.0328974 7.5 4.655e-03
MS—SERVICE UNI Fribourg BRUKER FTMS 4.7T7 BicAPEX Il
<+ ESI—MS (pos.Moda): RREYRAZZIb (in CHGIZ  ACM)
[M+H]

S11.05346
s

313.0379)
L

/Data/UNI_FR/REMY2407_ES|/1/pdata/1 FTMS USER Wed Dec 14 13:35:55 2016
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Normalized Intensity

ethyl 3-(4-cyanophenyl)-1-phenyl-1H-pyrazole-5-carboxylate and ethyl

3-(4-cyanophenyl)-1-phenyl-1H-pyrazole-4-carboxylate

RR533_4P1_001000fid B RR533_4P1_001000fid 3
N~ N~
|

] z__°

E 2043

] o E

] 2 -

0.65 1 S 037

| Q 3

7 N_ 5
] T 02° ‘

0.60 1 IS 3

= 2012
0.55 7 07 005 051 053 197 282 5.22 1.00

E e T S

3 I T L L B B e e s B B B B B B B (I —— L T
0.50 1 9.0 8.5 8.0 7.5 6.5

E Chemical Shift (ppm)

1 ©
P N
0.45 - o
0.40 ; ;

E N-N N-N
_— | )—CO,Et l

E &

__ r~ CO,Et
0.30 1 o NC NC

- o>} ~

E ~ T olo
0.25 1 s R o I~ N

- © ~ NN —| -

B \ g < < \H

] )

0.20

1 2
0.15 - .

] © < ~ 5 18
T o >
$2283E|% |B| 78 Ty

E @ 5 0 00 :

] L‘\m?\\\)«a | “ > “
0.05 | i 2 Akt T T

E | M i ,JEF_WW

B ‘ L sk

J J Z J) A y 7
0 ]
| 0.05 0.531.97 0.601.00 2.07 3.33
T Y | (|
MBS IS U616 SIS UM 1 1SS S MSS S SIS SIS < DR
9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0 15 1.0 0.5

Chemical Shift (ppm)

S128



Normalized Intensity
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ethyl 3-(4-cyanophenyl)-1-phenyl-1H-pyrazole-5-carboxylate and ethyl
3-(4-cyanophenyl)-1-phenyl-1H-pyrazole-4-carboxylate
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

Ll

ESI-MS: RR533_4mix

XMASS Mass Analysis for /Data/UNI_FR/REMY2207 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Mass Spectrometry Service

Department of Chemistry

n%n FTMS 4.7T BioAPEX I

Ion mass = 340.1052860
Charge +1
# C H N 0 Na mass DBE error
*** Mass Analysis for mass 340.1052860
a 19 15 3 2 1 340.1056478 13.5 3.618e-04
2 17 1.3 6 1 1 340.1043052 14.0 9.808e-04
3 16 14 5 4 0 340.1040304 12.5 1.256e-03
4 19 12 6 1 0 340.1067105 17.0 1.424e-03
5 14 12 8 3 0 340.1026877 13.0 2.598e-03
6 21 14 3 2 0 340.1080531 l16.5 2.767e-03
7 14 15 5 4 1 340.1016251 9.5 3.661le-03
B 12 13 8 3 1 340.1002824 10.0 5.004e-03
9 151, 13 10 2 1 340.1115158 10.0 6.230e-03
10 13 15 it 3 1 340.1128585 9.5 7.572e-03
MS—SERVICE WMl Fribourg BRUKER FTMS 4.7T BRicAPEX |l
+ ESi=—MS (pos.Maode) RASEE Amix { in CHOIZ A/ MaOH )
[M+Na]
&
S S B e
338.0 339.0 340.0 341.0 342.0 343.0 m/z

/Data/UNI_FR/REMY2207_ESI/2/pdata/1 FTMS USER Fri Oct 28 15:16:13 2016
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Normalized Intensity
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Normalized Intensity

ethyl 3-(2-acetoxy-3-methoxyphenyl)-1-phenyl-1H-pyrazole-5-carboxylate
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

MHWHHIMW

ESI-MS: RRPYRAZ2r

Mass Spectrometry Service
Department of Chemistry

I&%ﬂ FTMS 4.7T BioAPEX Il

XMASS Mass Analysis for /Data/UNI_FR/REMY2410 ESI/4/pdata/l/massanal.res:

XMASS Mass Analysis Constraints

Ton mass = 403.1260580
Charge = +1
i C H N 0 Na mass DBE error
*** Mass Analysis for mass 403.1260580
1 21 20 2 5 1 403.1264429 12.5 3.849%e-04
2 19 18 5 4 1 403.1251002 13.0 9.578e-04
3 18 19 4 7 0 403.1248254 11.5 1.233e-03
4 21 17 5 4 0 403.1275055 16.0 1.447e-03
5 23 19 2 5 0 403.1288482 15.5 2.790e-03
6 24 18 3 2 1 403.1291229 17.0 3.065e-03
7 16 20 4 7 1 403.1224201 8.5 3.638e-03
8 26 17 3 2 0 403.1315282 20.0 5.470e-03
9 £ 17 1 3 0 403,1202948 20.0 5.763e-03
10 25 15 4 2 0 403.1189522 20.5 7.106e-03
MS=SERVICE UNI Fribourg BRUKER FTMS 4.7T BicAPEX I
—|— ESI=MS (pos-Made): RRPYRAZZ2r {im CHEIZ /ACN)
[M+Na]
- J
L e e e e e e e e R R e e
402.0 403.0 404.0 405.0 m/z

/Data/UNI_FR/REMY2410_ESI/4/pdata/1 FTMS USER Wed Dec 14 14:21:12 2016
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ethyl 3-(2-acetoxy-3-methoxyphenyl)-1-phenyl-1H-pyrazole-5-carboxylate and ethyl
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Normalized Intensity
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Normalized Intensity
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UNI i Mass Spectrometry Service
ER [ Department of Chemistry
: T

,J|1||”|| “|||l.1.

UNIVERSITE DE FRIBOURG :
l%n FTMS 4.7T BioAPEX Il

UNIVERSITAT FREIBUAG

ESI-MS: RRPYRAZ2k

XMASS Mass Analysis for /Data/UNI_FR/REMY2405 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 297.1235870

Charge = +1

it c H N o} mass DBE error

*¥** Mass Analysis for mass 297.1235870

1 17 17 2 3 297.1233688 10.5 2.182e-04
2 21 15 1 1 297.1148155 15.0 8.771e-03
3 16 17 4 2 297.1346022 10.5 1.102e-02
4 18 19 1 3 297.1359449 10.0 1.236e-02
5 16 15 3 3 297.1107928 11.0 1.279%e-02
6 20 13 2 1 297.1022395 15.5 2.135e-02
7 17 19 3 2 297.1471783 10.0 2.359%e-02
8 17 15 1 4 297.0995594 11.0 2.403e-02
9 15 13 4 3 297.0982167 11.5 2.537e-02
10 13 21 4 4 297.1557316 5.5 3.214e-02
MS—SERVICE UMl Fribourg BRUKER FTMS 4.7T BicAPEX 1|
+ ESI=MS (pos.Made): RRDV?H:_ {im CHCIZ/ACN)
[M+H]
29711359
____ﬁT_____
. | .
IR . e . i L T T T S L T L . T S A N i N e v
296.0 297.0 208.0 299.0 m/z

/Data/UNI_FR/REMY2405_ESI/2/pdata/i FTMS USER Wed Dec 14 13:49:15 2016
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Normalized Intensity

ethyl 3-(5-methylfuran-2-yl)-1-phenyl-1H-pyrazole-5-carboxylate and ethyl

3-(5-methylfuran-2-yl)-1-phenyl-1H-pyrazole-4-carboxylate
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UNI
FR
[

UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

il

Mass Spectrometry Service
Department of Chemistry

ESI-MS: RRPYRAZ2k'

XMASS Mass Analysis for /Data/UNI_FR/REMY2452 ESI/1/pdata/l/massanal.res:

XMASS Mass Analysis Constraints

Ion mass =

Charge =

# C

+1

H

319.1048550

N e} Na mass

*** Mass Analysis for mass 319.1048550

DBE error

l%ll FTMS 4.7T BioAPEX Il

1 17 16 2 3 1 319.1053135 10.5 4.585e-04
2 15 14 5 2 1 319.1039708 11.0 B.842e-04
3 14 15 4 5 0 319.1036960 9.5 1.15%e-03
4 17 13 5 2 0 319.1063761 14.0 1.521e-03
b 19 1.5 2 3 0 319.1077188 13.5 2.864e-03
6 12 16 4 5 1 319.1012907 6.5 3.564e-03
7 23 13 1 1 0 319.0991655 18.0 5.690e-03
8 21 14 1 1 1 319.0967602 15.0 8.095e-03
9 13 18 3 5 1 319.1138668 6.0 9.012e-03
10 18 13 3 3 0 319.0951427 14.0 9.712e-03
MS=SERVICE UNI Fribourg BRUKER FTMS2 4.7T7 BicAPEX I
+ ESI—MS (pos.Modse) REPYRAZ2K" ( in CHECIZ/ MeOM )

[M+Na]

31910485

—T

318.0 319.0 320.0 321.0 miz

/Data/UNI_FR/REMY2452_ES|/1/pdata/1 FTMSUSER Wed Jan 4 17:25:37 2017
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Normalized Intensity

diethyl 1-phenyl-1H-pyrazole-3,5-dicarboxylate and diethyl 1-phenyl-1H-pyrazole-3,4-dicarboxylate

RR565_3Fi_001000fid b
E \
1.00 3 ]
0.95 - |
= O O
0.85 -
E N/N N/N
0.80 - N ’ CO,Et ’
E 2 ~© % 2 ~.© %
0.75; o) 0O COZEt
0.70 -
0.65 -
0.60 -
O <
055 N <
E [ -
0.50 - 2 SRR N
E by Ty N 75
0.45 - ik
0.40 -
0.35 -
030 - /
E I
0.25 7 &
; o
0.20 - ) 3| QN
E | < || || s
0.15 - \h 2 N I -
3 @ N~ 2
YT E @ t © -
0.10 3 © N SIS P
E | 5 R [k
E ’ i\ |
ML .
E N - ] AL A
o -
0.07 5.02 2.121.98 3.03
J I L iy
\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5

Chemical Shift (ppm)

S144



Normalized Intensity
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iethyl 1-phenyl-1H-pyrazole-3,5-dicarboxylate and diethyl 1-phenyl-1H-pyrazole-3,4-dicarboxylate
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

il

ESI-MS: RR565_3Fi

XMASS Mass Rnalysis for /Data/UNI_FR/REMY2455 ESI/2/pdata/l/massanal.res:

XMAS

Ion mass =

Charge =

# C

*** Mass Ana

S Mass Analysis Constraints

311.0995080

+1

H N o} Na mass DBE error

lysis for mass 311.0985080

Mass Spectrometry Service
Department of Chemistry

B%R FTMS 4.7T BioAPEX I

1 15 16 2 4 1 311.1002281 8.5 7.201e-04
2 17 15 2 4 0 311.1026334 11.5 3.125e-03
3 18 14 3 1 1 311.1025%082 13.0 3.400e-03
! 21 13 1 2 0 311.0940801 16.0 5.428e-03
5 20 13 3 1 0 311.1053135 16.0 5.805e-03
6 19 11 4 1 0 311.0927374 16.5 6.771e-03
7 19 14 1 2 1 311.0916748 13.0 7.833e-03
8 17 12 4 1 1 311.0903321 13.5 9.176e-03
9 16 13 3 4 0 311.0900573 12.0 9.451e-03
10 14 14 3 4 1 311.0876520 9.0 1.186e-02
MS=SERVICE UNI Fribourg BRUKER FTMS 4.7T BicAPEX Il
+ ESI=MS (pan.Madal RRS8S5_3Fi  in CHEIZ MaOH )

[M+Na]

31109951

—T

L
o LS | ' | I LI ! LRI B T I | ' v v I v v o T 4 = T ' ! | L FE
310.0 311.0 3120 313.0 miz

/Data/UNI_FR/REMY2455_ES|/2/pdata/1 FTMS USER Wed Jan 4 17:39:04 2017
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Normalized Intensity
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ethyl 1-(4-fluorophenyl)-3-phenyl-1H-pyrazole-5-carboxylate
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Normalized Intensity

ethyl 1-(4-fluorophenyl)-3-phenyl-1H-pyrazole-5-carboxylate

RR533P1_002000fid 588
[Te) NN ©
N NN~
< R
S
0.50 7
: F
0.45 7
0.40 1 N-N
E | )—CO,Et
0.35 7
0.30 1 o ©
3] ~ 15} ©
3 Q © 5
] T T =]
1 \
0.25
{ N~
i o
] g <
7 - o)) -
0.20 E N 2
= / <
] 8
4 [e0]
PR | N
0.15 7 S
] ©3 |
z 3 38
0.10 - 5 B
g A g
: g 3 3
[ ~— Te)
0.05 Y
0

192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

S149



o
o 1 N ——— A e T TN ) r~ ] \ i fi MM 'y
=1 @ ﬂﬂ /‘W Wl ( \l ﬁJ NN
o] 58 g | 'J‘l | | ‘im |
85| e I
2 u \ ‘ | } | i“ ”
S - il | b
1s ]
= © ] 2 Al | | W\
: | S I
& o | | Y. o I 3 W
b | S =8 3 y
3 b 3 N
S - ° 23
] | | T | I | | | | | | |
3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600

Wavenumber cm-1

C:\Users\remyr\Documents\Bruke\OPUS_7.5.18

pyraz2n.0

Date: 07.12.2016, 15:46:25

S150



UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

i

Mass Spectrometry Service

Department of Chemistry

ESI-MS: RR5331Fi

XMASS Mass Analysis for /Data/UNI_FR/REMY2067 ESI/2/pdata/l/massanal.res:

XMASS Mass Analysis Constraints

Ion mass =

Charge =

# C

+1

H

311.1189830

N

l%ﬂ FTMS 4.7T BioAPEX Il

o} F mass DBE error

*** Mass Analysis for mass 311.1189830

1 18 16 2 2 1 311.1190324 11.5 4.939%e-05
2 13 15 5 2 2 311.1188326 8.0 1.504e-04
3 15 17 2 3 2 311.1201752 7.5 1.192e-03
4 16 14 5 hE 1 311.1176897 12.0 1.293e-03
i} 12 19 1 6 2 311.1174952 3.0 1.488e-03
6 11 13 8 1 2 311.1174899 8.5 1.493e-03
7 6 20 4 9 1 311.1208829 -1.5 1.900e-03
8 15 18 1 5 1 311.1163523 7.0 2.631e-03
9 10 17 4 5 2 311.1161525 3.5 2.831e-03
10 7 16 g 5 1 311.1222203 3.5 3.237e-03
MS—SERVICE UNI Fribourg BRUKER FTMS 4.7T BicAPEX Il
+ ESl=MS (pos.Made) RRS3I3IIFI € i oA}
[M+H]
SI1.11898
—,_
I\
LI T i) L L T Y IS RS S R R TR TR [N L S VR i T L RN T O WEE B S LB
310.0 311.0 312.0 313.0 miz

/Data/UNI_FR/REMY2067_ESI/2/pdata/i FTMS USER Fri Oct 7 12:07:43 2016
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Normalized Intensity

ethyl 1-(4-fluorophenyl)-3-phenyl-1H-pyrazole-5-carboxylate and ethyl
1-(4-fluorophenyl)-3-phenyl-1H-pyrazole-4-carboxylate
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UNIVERSITE DE FRIBOURG
UMNIVERSITAT FREIBURG

il

ESI-MS: RR5331mix

Mass Spectrometry Service

Department of Chemistry

I%R FTMS 4.7T BioAPEX Il

XMASS Mass Analysis for /Data/UNI_FR/REMY2066 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ton mass = 311.1191170

Charge = +1

i C H N 0] F mass DBE error

*** Mass Analysis for mass 311.11921170

1 18 16 2 2 3 311.1190324 11.5 8.461e-05

2 13 15 5 2 2 311.1188326 8.0 2.844e-04

3 15 17 2 3 2 311.1201752 7.5 1.058e-03

4 16 14 5 1 1 311.1176897 12.0 1.427e-03

5 12 19 1 6 2 311.1174952 3.0 1.622e-03

6 11 13 8 1 2 311.1174899 8.5 1.627e-03

7 6 20 4 9 1 311.1208829 -1.5 1.766e-03

8 15 18 1 5 1 311.1163523 7.0 2.765e-03

Q9 10 17 4 5 2 311.1161525 3.5 2.965e-03

10 7 16 8 5] 1 311.1222203 3.5 3.103e-03

MS=SERVICE UNI Fribourg BRUKER FTMS 4.7T BioAPEX I
-+ ESI—MS (pos.Madel RREIZT s ¢ in ACNY

[M+H]

I R A s : B e SR Py

310.0 311.0 3120 313.0 miz

/Data/UNI_FR/REMY2066_ES|/2/pdata/1 FTMS USER Fri Oct 7 11:58:06 2016
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Normalized Intensity
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ethyl 1-(3-chlorophenyl)-3-phenyl-1H-pyrazole-5-carboxylate
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Normalized Intensity

ethyl 1-(3-chlorophenyl)-3-phenyl-1H-pyrazole-5-carboxylate
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HNW!%SI!’E_ DE FRIBOURG
UNIVERSITAT FREIBURG

,..n|||||aHIIH“H”“I!“,

ESI-MS: RR533_2P1

Mass Spectrometry Service

Department of Chemistry

I%R FTMS 4.7T BioAPEX I

XMASS Mass Analysis for /Data/UNI_FR/REMY2126 ESI/1/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 327.0890660

Charge = +1

# C H 35¢1 N 0O mass DBE error
*** Mass Analysis for mass 327.0890660

1 18 16 1 2 2 327.0894819 11.5 4.159%9e-04
2 15 19 2 3 1 327.0899691 7.0 9.031le-04
3 16 14 1 B 1 327.0881392 12.0 9.268e-04
4 12 21 2 2 4 327.0872890 2.5 1.777e-03
5 15 18 1 1 5 327.0868018 7.0 2.264e-03
6 6 20 1 4 9 327.0913324 -1.5 2.266e-03
7 10 19 2 5 3 327.0859463 3.0 3.120e-03
8 7 16 1 8 5 327.0926698 3.5 3.604e-03
9 13 16 1 4 4 327.0854592 7.5 3.607e-03
10 8 22 ik I 10 327.0926751 -2.0 3.60%e-03
MS=—SERVICE UNI Fribaurg BRUKER FTMS 4.7T BicAPEX 1
ESI—MS (pos.Mada) RRE3II_2P1 { in CHCI3 aCHN )

[M+H]

» " " PTTTC R e s L

LEan R e et B m o o o B A B R o e e D T e T 1T T

325.0 326.0 327.0 328.0 329.0 330.0 miz

/Data/UNI_FR/REMY2126_ESI/1/pdata/1 FTMS USER Tue Oct 18 08:37:52 2016
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

Wl

ESI-MS: RR533_2P2

XMASS Mass Analysis for /Data/UNI_FR/REMY2127 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Mass Spectrometry Service

Department of Chemistry

l%ﬂ FTMS 4.7T BioAPEX Il

Ion mass = 327.0891120
Charge = +1
k € H 35C1 N 0 mass DBE error
*** Mass Analysis for mass 327.0891120
1 18 16 1 2 2 327.0894819 11.5 3.698%e-04
2 15 19 2 3 1 327.0899691 7.0 B.571le-04
3 16 14 1 5 1 327.0881392 12.0 9.728e-04
4 12 21 2 2 4 327.0872890 2.5 1.823e-03
5 6 20 1 4 9 327.0913324 -1.5 2.220e-03
6 15 18 1 1 5 327.0868018 7.0 2.310e-03
7 10 19 2 5 3 327.0859463 3.0 3.166e-03
8 7 16 1 8 5 327.0926698 3.5 3.55Be-03
9 8 22 1 1 10 327.0926751 -2.0 3.563e-03
10 13 16 1 4 4 327.0854592 7.5 3.653e-03
ME—SERVICE UNI Fribourg BRUKER FTMS 4.7T BicAFEX |
+ ESI—MSE (pos.Maode): RR&E3I3-2P2 { in CHCI3  AaCH )
[M+H]
'l o i, L R ey ol Dot I "
Wﬁm#ﬂ-ﬁ"w,ﬁﬁ%—.l.“—#,,,—m—%ﬂm
325.0 326.0 327.0 328.0 329.0 330.0 miz

/Data/UNI_FR/REMY2127_ESl/2/pdata/1 FTMS USER Tue Oct 18 08:33:01 2016
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Normalized Intensity
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Normalized Intensity
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

il

ESI-MS: RR533_3mix

Mass Spectrometry Service

Department of Chemistry

lml! FTMS 4.7T BioAPEX Il
(0

XMASS Mass Analysis for /Data/UNI_FR/REMY2206 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass =

Charge =

# c

H

359.1003870

N 0 Na mass

*** Mass Analysis for mass 359.1003870

DBE error

1 19 16 2 4 1 359.1002281 12.5 1.589e-04
2 17 11 8 2 0 359.0999481 16.5 4.389%e-04
3 19 13 5 3 0 359.1012907 16.0 9.037e-04
- 17 14 5 3 1 359.0988854 13.0 1.502e-03
5 21 15 2 4 0 359.1026334 15.5 2.246e-03
6 22 14 3 1 1 359.1029082 17.0 2.521e-03
7 15 12 g 2 1 359.0975428 13.5 2.844e-03
8 12 11 10 4 0 359.0959253 12.5 4.462e-03
g 24 13 3 1 0 359.1053135 20.0 4.926e-03
10 11 14 9 4 1 359.1060961 9.0 5.70%9e-03
ME—SERVICE UMNI Fribaurg BRUKER FTMS 4.7T BicAPEX Il
4= ESI—MS (poa.Made) RREZ3_ Zmix { in CHCIZMenH )
[M+Na]
33910049
_l_
L i
e R e G e I T e e e T e ke =T 7 LD T S NN AN e T T '
357.0 358.0 359.0 360.0 361.0

miz

(Data/UNI_FR/REMY2206_ESI/2/pdata/i FTMS USER Fri Oct 28 15:17:39 2016
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Normalized Intensity
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ethyl 1-(4-methoxyphenyl)-3-(o-tolyl)-1H-pyrazole-5-carboxylate

N O D
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ESI-MS: RRPYRAZ2i

XMASS Mass Analysis for /Data/UNI_FR/REMY2404 ESI/2/pdata/l/massanal.res:

XMASS Mass RAnalysis Constraints

Ion mass = 337.1545120
Charge = +1
# C H N 0 mass DBE error

*** Mass Analysis for mass 337.1545120

Mass Spectrometry Service
Department of Chemistry

I%l! FTMS 4.7T BioAPEX Il

1 20 21 2 3 337.1546690 11.5 1.570e-04
2 24 19 1 1 337.1461157 16.0 8.3%96e-03
3 19 21 4 2 337.1659024 11.5 1.139%e-02
4 19 19 3 3 337.1420929 12.0 1.242e-02
5 21 23 1 3 337.1672450 11.0 1.273e-02
6 23 17 2 I 337.1335396 16.5 2.097e-02
7 20 19 1 4 337.1308595 12.0 2.365e-02
8 20 23 3 2 337.1784784 11.0 2.397e-02
9 18 17 4 3 337.1295169 12.5 2.500e-02
10 16 25 4 4 337.1870317 6.5 3.252e-02
MS—SERVICE UNI Fribourg ______ BRUKER FTMS 4.7T BicAPEX I
—+ ESI—MS (pos.Madel RRPYRAZZI {im CHCI3 ACN)
[M+H]
331141
____W____ﬁ
i A
T ¥ : ! | & . L T g ! Y i T g 4 Y M ¥ L) X ! I L . T L T i
336.0 337.0 338.0 339.0 m/z

/Data/UNI_FR/REMY2404_ESI/2/pdata/1 FTMS USER Wed Dec 14 13:44:22 2016
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Normalized Intensity
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RR349_1Fi2_001000fid

OMe

8.43

J

7.27

7.69
£7.67
—7.01
6.99

.

o)

4.21
4.16
3.87

I I L_ |

2.28

L

1.56

1.17

1.19
115

o

0.90
L

1.79 1.54 1.93
H |

1.83 2.83
[ H

2.65
H

Y S

2.76
=

10.0 9.5 9.0 8.5

8.0

7.5 7.0

55 5.0 45 4.0
Chemical Shift (ppm)

1.5 1.0 0.5

S170



ethyl 1-(4-methoxyphenyl)-3-(o-tolyl)-1H-pyrazole-4-carboxylate
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NN~ ©
~N~ N
-
0.35 -
] OMe
0.30 |
1 N-N
1 I,
0.25 - CO,Et
- ]
[ ] -
©
£020 3
-O n ~
£ ] N =
(e} ] A [Te)
S ]
0.15 |
] e o
3 »
] T2 v
] 3 T
] N <
e o
0.10 | S 7o S
- o ITe)
1 < « 5 ‘
i o) o ~— ©
] o < | | S
4 © N o
, -~ 0 [s2] o ©
4 | & N ™~
1 2 5 ¥
0.05 | - & < T
4 ‘ ™ \ |
J IYe) |
. |
0 -
7\HUH\‘HH\HH‘HH\HH‘\\H\HH‘HH\HH‘HH\HH‘HH\HH‘\H\\HH‘HHUH\‘HHUH\‘HH\HH‘\\H\HH‘HH\HH‘HH\HH‘HH\H\\‘\H\\HH‘\H\\HH‘HHUH\‘HHU\H‘HH\HH‘HH\HH‘HH\HH‘HHUH\‘HH\HH‘HH\HH‘\
192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)

S171



Transmittance [%]

40

2079.16 ——
2033711 —

100
|

| 2836.38 ——
1717.10 ——

S5 3IRB8NS8

o<t o QoY G™

bo$ AN=e2883

T b ]
| 1 ] | | | | | | | ] |
3800 3400 3000 2600 2200 1800 1400 1000 800 600

Wavenumber cm-1

C:\Users\remyr\Desktop\IR 7 decembre

pyraz2iprime.0

Date: 27.12.2016, 11:20:31

S172



UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

UNI Mass Spectrometry Service
ER HH’HH Department of Chemistry
.HJ”‘HI”, | H‘HJ“I“JM

2]
I%R FTMS 4.7T BioAPEX Il

ESI-MS: RRPYRAZ2i'

XMASS Mass Analysis for /Data/UNI_FR/REMY2453 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 359.1360610

Charge = +1

i C H N o] Na mass DBE error

*** Mass BAnalysis for mass 359.1360610

1 20 20 2 3 1 359.1366136 11.5 5.526e-04
2 18 18 5 2 1 359.1352709 12.0 7.901e-04
3 17 19 4 5 0 359.1349962 10.5 1.065e-03
4 20 17 5 2 0 359,1376762 15.0 1.615e-03
5 22 19 2 3 0 359.1390189 14.5 2.958e-03
6 15 20 4 5 i 359.1325909 7.5 3.470e-03
7 26 1) 1 1 0 359.1304656 19.0 5.595e-03
8 24 18 1 i Bl 359.1280603 16.0 8.001le-03
9 16 22 3 5 1 359.1451669 7.0 9.106e-03
10 21 17 3 3 0 359.1264428 15.0 9.61Be-03
MS—SERVICE una Prlbbuﬁq BRUKER FTMS 4.7T BicAPEX I
+ ESI—MS (pos.Maoda) RRPYRAZZ { in CHEI3/MeOH )
[M+Na]
359.15606
=
) |
T T T T T T T T T T T L ¥ T T T T ¥ L] ¥ 1 ' L] L] v T ¥ L] v T T T ¥ T L T ¥ y ¥ L L L L
358.0 359.0 360.0 361.0 miz

/Data/UNI_FR/REMY2453_ES|/2/pdata/1 FTMS USER Wed Jan 4 17:32:38 2017
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Normalized Intensity

dimethyl 3-(4-nitrophenyl)-1-phenyl-1H-pyrazole-4,5-dicarboxylate

RR326Fi_001000fid S ©
[spep)
|

0.55 1 Q

0.50 4 N-N

E | )—Co,Me

0.45; COZMB

. O,N

0.40 1

0.35 1

0.30 1

3 5 3
] © ©
0.25 8 é
25 ] @ ©
- (o]
E I
7 ¢ ‘
(9\]
0.20 - 2
- <
] Wlo 1
] N0 o
[ o)
0.15 1 AN
E —
] gl &
| 0
E 8
E ~
0.05 - I
| |
B J\\ ..Jl . J! 1 ALJA‘J(U\ALLA Al L L L_/‘A\_._‘JIL_ML
0 1
] 2.00 1.98 4.99 3.01
(I [ il
\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\
9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5

Chemical Shift (ppm)

S174



Normalized Intensity

dimethyl 3-(4-nitrophenyl)-1-phenyl-1H-pyrazole-4,5-dicarboxylate
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UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

MH““MH”M

Mass Spectrometry Service
Department of Chemistry

l%ﬂ FTMS 4.7T BioAPEX Il

ESI-MS: RRPYRAZ2s Kluumo

XMASS Mass Rnalysis for /Data/UNI_FR/REMY2409 ESI/1/pdata/l/massanal.res:

Ion mass

Charge

B

C

+1

H

XMASS Mass Analysis Constraints

404.0851900

N 0 Na mass DBE error

**%* Mass Analysis for mass 404.0851900

il 19 15 3 6 1 404.0853063 13.5 1.163e-04
2 18 16 2 9 0 404.0850315 12.0 1.585e-04
3 17 10 9 4 0 404.0850263 17.5 1.637e-04
4 19 12 [3 L) 0 404.0863689 17.0 1.179e-03
5 17 13 6 5 1 404.0839636 14.0 1.226e-03
6 20 11 7 2 1 404.0866437 18.5 1.454e-03
¥ 16 14 5 8 0 404.0836889 12.5 1.501e-03
8 21 14 3 6 0 404.0877116 16.5 2.522e-03
9 16 17 2 9 1 404.0826262 9.0 2.564e-03
10 15 11 9 4 1 404.0826210 14.5 2.569%e-03
MS—SERVICE UNI Fribourg BRUKER FTMS 4.7T BicAPEX ||
+= ESI—MS (pos.Moda): RREYRAZZa {in CHEIZ ACNY

[M+Na]

104.08519

__l_

)
| R 3 LTI I R L TG L L A T D R - I . T, O I L B G S T T . T O L T I
403.0 404.0 405.0 406.0 miz

/Data/UNI_FR/REMY2409_ESI/1/pdata/i FTMS USER Wed Dec 14 14:03:33 2016
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Normalized Intensity

2-phenyl-2,4-dihydrochromenol[4,3-c]pyrazole
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Normalized Intensity

2-phenyl-2,4-dihydrochromeno[4,3-c]pyrazole
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ESI-MS: RR343Fi

Mass Spectrometry Service
Department of Chemistry

FTMS 4.7T BioAPEX Il

XMASS Mass Analysis for /Data/UNI_FR/REMY9720 ESI/2/pdata/l/massanal.res:
XMASS Mass Analysis Constraints

Ion mass = 249.1027930
Charge = +1
i C H N 0] mass DBE error
*** Mass Analysis for mass 249.1027930
1 16 13 2 1 249.1022395 11.5 5.535e-04
2 13 15 1 4 249.0995594 7.0 3.234e-03
3 10 13 4 3 2459.0982167 7.5 4.576e-03
4 12 15 3 3 249,.1107928 7.0 B8.000e-03
5 17 15 1 1 249.1148155 11.0 1.202e-02
6 15 11 3 1 249.0896634 12.0 1.313e-02
7 12 13 2 4 249.0869833 7.5 1.58le-02
8 13 17 2 3 249.1233688 6.5 2.058e-02
9 16 11 1 2 249.0784300 12.0 2.436e-02
10 14 9 4 i) 249.0770874 12.5 2.571e-02
ME—SERVICE UNI Fribourg BRUKER FTMS 4.7T BicAPEX Il
+ ESi—MS {pos.Madal: RR3IAIF (in CHCIZ  AacM)
[M+H]
D T T W PP APPPRY PPy i e P ts b, T —— bt el bl i "
H_&ﬁhﬁ'ﬁ_r—ﬁwﬁ_ﬁ_'__ﬁ_l_ﬁ_rﬁ*ﬁmﬁ—ﬁ“
248.0 249.0 250.0 251.0 m/z

/Data/UNI_FR/REMY9720_ESI/2/pdata/1 FTMS USER Wed Aug 19 10:10:30 2015
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Normalized Intensity

2-phenyl-4H-pyrazolo[1,5-a]indole
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Normalized Intensity

2-phenyl-4H-pyrazolo[1,5-a]indole
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UNI
FR

G l -
UNIVERSITE DE FRIBOURG [ l ‘ i ' ‘ |
UNIVERSITAT FREIBURG i Ill| | [ [ 1),

ESI-MS: RR342Fi

Mass Spectrometry Service
Department of Chemistry

BS'ZQR FTMS 4.7T BioAPEX II
()

XMASS Mass Analysis for /Data/UNI_FR/REMY9719 ESI/2/pdata/l/massanal.res:

XMASS Mass Analysis Constraints

Ion mass = 233.1073620

Charge = +1

i Cc H N mass DBE error

*** Mass Analysis for mass 233.1073620

1 16 13 2 233.1073248 11.5 3.715e-05
2 8 11 9 233.1131928 8.0 5.831e-03
3 7 9 10 233.1006168 8.5 6.745e-03
4 17 15 1 233.1199009 11.0 1.254e-02
5 L5 11 3 233.0947488 12.0 1.26le-02
6 9 13 8 233.1257689 7.5 1.841e-02
7 14 9 4 233.0821727 12.5 2.519%e-02
8 10 I5 7 233.1383449 7.0 3.098e-02
9 13 7 5 233.0695967 13.0 3.777e-02
10 11 17 6 233.1509210 6.5 4.356e-02

ME=SERVICE UMNI Fribgurg BRUKER FTMS 4.7T BigAPEX Il

[M+H]+ ESI—MS (pos.Made)y RR342F Un: BHOIS(ACH)

23310136
e

232.0

233.0

234.0

/Data/UNI_FR/REMY9719_ESI/2/pdata/1 FTMS USER Wed Aug 19 11:03:53 2015
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Normalized Intensity
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Normalized Intensity
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