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General Information

Reagents and solvents were purchased from commercial suppliers (Acros,
Sigma-Aldrich, Bachem, Novabiochem) and used as provided, unless indicated
otherwise. All the solvents were of analytical grade and were stored over 4A molecular
sieves. Reactions were carried out in oven-dried glassware under a nitrogen atmosphere
with stirring at 85°C.

'H and '*C NMR spectra of the compounds dissolved in CDCl3, MeOD or DMSO-ds
were recorded on a Bruker UltraShield Avance 300 MHz or 500 MHz spectrometer.
The chemical shifts are expressed as o values in parts per million (ppm), using the
residual solvent peaks (CDCl3: 'H, 7.26 ppm; °C, 77.00 ppm; MeOD: 'H, 3.31 ppm;
13C, 49.00 ppm) as a reference. Coupling constants are given in Hertz (Hz). The peak
patterns are indicated by the following abbreviations: bs = broad singlet, d = doublet, m
= multiplet, q = quadruplet, s = singlet and t = triplet.

Spectra were acquired on a quadrupole orthogonal acceleration time-of-flight mass
spectrometer (Synapt G2 HDMS, Waters, Milford, MA). Samples were infused at

3 pL.min! and spectra were obtained in positive (or negative) ionization mode with a
resolution of 15000 (FWHM) using leucine enkephalin as lock mass.

For TLC, precoated aluminium sheets were used (Merck, Silica gel 60 F2s4). The
spots were visualized by UV light at 254 nm. Column chromatography was performed
on ICN silica gel 60A° 40-60 pM.

This supporting information provides the 'H and '*C NMR and HRMS spectra for all
new final compounds with numbering according to the manuscript. NMR spectra
were not decoupled for fluorine, and especially carbon spectra are often difficult to
interpret with in some cases double signals for rotamers and fluorine coupled carbon
signals, leading often to missing signals for quaternary carbons.

S2



HRMS, *H and *C NMR Spectra
3-(p-tolylcarbamoyl)pyrazine-2-carboxylic acid (4a)
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3C NMR (75 MHz, DMSO)

MS-IV-24 C13 in DMSO
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3-((4-fluorophenyl)carbamoyl)pyrazine-2-carboxylic acid (4b)
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'H NMR (300 MHz, DMSO)

MS-IV-23 in DMsSC
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2-(p-tolylcarbamoyl)benzoic acid (4¢)
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3C NMR (75 MHz, DMSO)

4o MS-IV C13 in DMSO
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2-((4-fluorophenyl)carbamoyl)benzoic acid (4d)
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'H NMR (300 MHz, DMSO)

in DM30O

M3-IV-17
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(Z)-7-(p-tolylimino)furo[3,4-b]pyrazin-5(7H)-one(5a)
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3C NMR (75 MHz, CDCls)

MS-IV-26& C13 in CDC13
03/11/2011
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(2)-7-((4-fluorophenyl)imino)furo[ 3,4-b]pyrazin-5(7H)-one (5b)
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"H NMR (300 MHz, CDCls)

MS-IV-25 in CDC13
25/01/2014
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(Z2)-3-(p-tolylimino)isobenzofuran-1(3H)-one (5¢)
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3C NMR (75 MHz, DMSO)

M3-IV-38 €13 in DMSO
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(Z2)-3-((4-fluorophenyl)imino)isobenzofuran-1(3H)-one (5d)

30973 accurate mass ES+
MS IV 20 03-Nov-2011
100+ 22,0615
[M+H]+
b
TS0
1760
2430543
171145 =
: s 2940745
15088 70 caco 671564 194-‘11552:9‘1 22306 ez )
(NS P 1 T e ALz "
o |‘ |!| 'J.I TR |HJ.|\ NP | | l ]. ST I\h iy \I(a i |I|u ' Izss.lwsl ﬁm'%w ; ?93.17“‘4 vz
150 160 170 120 10 el 210 20 230 240 250 260 270 280 290 300

S13



'H NMR (300 MHz, DMSO)

M3S—-IV-20 in DMSO
31/10/2011
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N2-(4-fluorophenyl)-N3-(4-methyl-2-(3-methyl-1H-pyrazol-5-yl)phenyl)pyrazine-2,3

dicarboxamide (6a):
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3C NMR (150 MHz, CDCls)

M3-IV-27-600 in CDC13
13C
1H decoupled
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"H NMR (600 MHz, CDCl3)

MS-IV-28-600 in CDC13
proton spectrum
non-spinning
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N2-(4-fluorophenyl)-N>-(4-methyl-2-(thiophen-2-yl)phenyl)pyrazine-2,3-dicarboxami

de (6¢)
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3C NMR (150 MHz, CDCls)

MsS-IV-36-600 in CDCL3
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N2-(4-methyl-2-(thiophen-2-yl)phenyl)-N*-(p-tolyl)pyrazine-2,3-dicarboxamide (6d)
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"H NMR (600 MHz, CDCl3)
MS-IV-37-600 in CDC13
proton spectrum
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N2-(4-fluorophenyl)-N3-(4-methyl-2-(5-methylthiophen-2-yl)phenyl)pyrazine-2,3-di-
carboxamide (6¢)
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3C NMR (150 MHz, CDCls)

MS-IV-43-600 in CDC1l3
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"H NMR (600 MHz, CDCl3)

C13

MS-IV-44-600 in CD
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N2-(4-fluorophenyl)-N3-(4-methyl-2-(thiophen-3-yl)phenyl)pyrazine-2,3-dicarbox-

M+

amide (6g)
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"H NMR (500 MHz, CDCls)

MS-IV-75 in CDC13
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3C NMR (125 MHz, CDCls)

MS—IV-75 in CDC13
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N2-(4-methyl-2-(thiophen-3-yl)phenyl)-N3-(p-tolyl)pyrazine-2,3-dicarboxamide (6h)
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"H NMR (500 MHz, CDCls)
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N2-(4-fluorophenyl)-N3-(2-(thiophen-3-yl)benzyl)pyrazine-2,3-dicarboxamide (61)
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3C NMR (75 MHz, DMSO)
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N2-(2-(thiophen-3-yl)benzyl)-N3~(p-tolyl)pyrazine-2,3-dicarboxamide (67)
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28/04/2012

'H NMR (300 MHz, DMSO)

MS-IV-91 in DMSO
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N2-(4-fluorophenyl)-N3-(4-(thiophen-3-yl)benzyl)pyrazine-2,3-dicarboxamide (6k)
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3C NMR (75 MHz, DMSO)

Ms-TV-85 C13 in DMSO
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'H NMR (300 MHz, DMSO)

MS-IV-86 in DMSO
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N2-(4-fluorophenyl)-N3-(2-(3-methyl-1H-pyrazol-5-yl)phenyl)pyrazine-2,3-dicarboxa
mide (6m)
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3C NMR (75 MHz, DMSO)

MS-IV-100 in DMSO
carbon spectrum
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N2-(2-(3-methyl-1H-pyrazol-5-yl)phenyl)-N*-(p-tolyl)pyrazine-2,3-dicarboxamide
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'H NMR (300 MHz, DMSO)
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N'-(4-fluorophenyl)-N?-(4-methyl-2-(3-methyl-1H-pyrazol-5-yl)phenyl)phthalamide
(7a)
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3C NMR (150 MHz, DMSO)
MS-IV-21-600 in DMSO
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N!-(4-fluorophenyl)-N?-(4-methyl-2-(thiophen-2-yl)phenyl)phthalamide (7b)
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25C

'H NMR (600 MHz, DMSO)

MS-IV-35-600 in DMSC
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N!-(4-methyl-2-(3-methyl-1H-pyrazol-5-yl)phenyl)-N>-(p-tolyl)phthalamide (7c¢):
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3C NMR (150 MHz, DMSO)
MS-IV-40-600 in DMSO
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N!-(4-methyl-2-(thiophen-2-yl)phenyl)-N>-(p-tolyl)phthalamide (7d)
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'H NMR (500 MHz, DMSO)

ppm

2
g
B

™
i~
o

r—wj
b |
odl e

f
|

@
I3

o

W
o x|
I=ledi

(

| e

T
9
=

10
g [z
sl g

;

13 12 11
T

14

13C NMR (150 MHz, DMSO)

M5-IV-41-600 in DMSO

13

18°02 ~
6802

"o

s

i

10 ppm

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

180

S41



N!-(4-methyl-2-(5-methylthiophen-2-yl)phenyl)-N>-(p-tolyl)phthalamide (7¢)
HRMS

31110 accirate mass ES+
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13C NMR (125 MHz, DMSO)

MS-IV-45-600 in DMSO
13C
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N'-(4-fluorophenyl)-N?-(4-methyl-2-(5-methylthiophen-2-yl)phenyl)phthalamide (7f)
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'H NMR (500 MHz, DMSO)
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N!-(4-methyl-2-(thiophen-3-yl)phenyl)-N2-(p-tolyl)phthalamide (7g)
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3C NMR (125 MHz, CDCls)

MS-IV-71 in CDC13
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=25C

"H NMR (500 MHz, CDCls)
MS=-IV=T7T4 in CDC1l3
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N!-(4-fluorophenyl)-N?-(2-(thiophen-3-yl)benzyl)phthalamide (7i)
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3C NMR (75 MHz, DMSO)

N!-(2-(thiophen-3-yl)benzyl)-N2-(p-tolyl)phthalamide (7j)
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'H NMR (300 MHz, DMSO)

MS-IV-89 in DMSO
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N!-(4-fluorophenyl)-N?-(4-(thiophen-3-yl)benzyl)phthalamide (7k)
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13C NMR (125 MHz, DMSO)
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N!-(4-(thiophen-3-yl)benzyl)-N>-(p-tolyl)phthalamide (71):
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'H NMR (300 MHz, DMSO)
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N!-(4-fluorophenyl)-N?-(2-(3-methyl-1H-pyrazol-5-yl)phenyl)phthalamide (7m):
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32085 accurate mass ES+
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13C NMR (125 MHz, DMSO)

98 in DMSO

Tl

e

10.44

L . L

i S — a—
190 180 170 160 150 140 130 120 110 100 90 80 70 60

N!-(2-(3-methyl-1H-pyrazol-5-yl)phenyl)-N*-(p-tolyl)phthalamide (7n)

50

40

30 20 10 ppm

HRMS
32084 accurabe mass ES+
MS IV 99 11-May-2012
100~ 3041062
[M+HR
a8
aQ_
[M+NaJ+
21136 431625
4121841
s, 11
— 2811872
e 1169 434, 1663
201500
o 4434867
‘ ﬁ‘ﬁmﬁ . 6.1708 T SIA0TE  510.1a0s son 2500
c l|| l|I LIII I| ||I:|I || : ||I I|'I |II| LI | |I 1 + T 1 1 ll 1 III’mla-;‘zlIII I T Ir | 1 . |:/4ﬂj|I I| T II\I |I Iil |/ 1 Iln&
20 20 240 2w 280 200 0 220 240 30 a0 4 440 490 480 SO0 5200 540

S55



ram

V—99 in DM3O
n spect
250

emp:

M5-
P

'H NMR (500 MHz, DMSO)

£
o
e -
ol —
i £9'02
—
9522 i
- . )
eaz'E — m 0079
i
=T ] Pl
F
5
9€9'9 - é
0012 L w
P EX
L2V LA k=
orkL T o
£51°L
£92°L = z S it
92T'L
i AN - B
ersL -~ a0t
9E9'L . =160 )
s PRy Ilwmn.|.w G9°20L N
289'L— ———— =562 6961k \
- Yo
99, : ] &0 ¥5 02k
~900 A
29072 Sy o 160 oreet
8112 (¥AVEAN
H—U_WMM L LLLEL
ias § 5 887221
2oL~ RAARNY
vzee ) m 10°621—
s5°8) s LL'OEL \
oy 99 - %60
b T A bt
N 9ECEL
F- H GE'9EL
M v59EL
o 80°LEL
i QF 6L'LEL ]
i — g S8'6EL 4/
07zl b=y u _160 ,D(n\ 4 Q M £L°051/
oy (=] "
SE6°CL rl,_ Fe UE M T B cN.mm_. =
Z . 287991 —
H D. o
O aomm
o R

10 ppm

20

30

T
150 140 130 120 110 100 90 80 70 60 50 40
S56

.
T
160

170




2-(1,3-dioxoisoindolin-2-yl)benzoic acid (9)
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N-(2-bromo-4-methylphenyl)-2-(1,3-dioxoisoindolin-2-yl)benzamide (10):
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CDC13

S-V-65 in
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MS

"H NMR (300 MHz, CDCls)
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2-amino-N-(2-bromo-4-methylphenyl)benzamide (11)

HRMS
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N-(2-bromo-4-methylphenyl)-2-(4-fluorobenzamido)benzamide (12)

HRMS
ST 75 ace 23-Nov-2013
Wha W J-INOV-,
[M+Na]+
100+ 440265
4510245
58,0473 [M+H]+
35,0401
12T0MS Bromo Pattern
4290426
37.0104
a.'.',{_
4781555
29108 51,1500
AER00TE
AT3156 4061683
576.2314
430,0456
54,9546 e
a0 30 i 519.1486 o
HTO7EE He.31H itk £ 1611
: ELTR Fct 5341253
B3 AR0 578.5610
n'z
00 20 340 360 380 400 420 440 60 480 500 520 540 560 550 B0
'H NMR (500 MHz, CDCl5)
-IV=75 in
Br
Q
N
H
> NH 12
| @)
I| ) |‘
| [ F
S
ae
/ /’I / Kl
|JIU|L_“ ek _Ju.._ | A, ,.]JL {9 ,JL._
| T T ¥ i | T T T il T T T T T T T T [ T
10,0 95 90 85 80 7¥v5 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
L ] | L ] |
el (HEEEs :
™| N - N~ O o«

S61



3C NMR (125 MHz, CDCls)

in CDC13
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2-(4-fluorobenzamido)-N-(4-methyl-2-(thiophen-3-yl)phenyl)benzamide (13a)
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"H NMR (300 MHz, CDCls)
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2-(4-fluorobenzamido)-N-(4-methyl-2-(5-methylthiophen-2-yl)phenyl)benzamide

(13b)
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3C NMR (75 MHz, CDCls)
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2-(4-fluorobenzamido)-N-(4-methyl-2-(pyridin-4-yl)phenyl)benzamide (13c)
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12

ME-¥-73 in CDC13

2811 /2

"H NMR (300 MHz, CDCls)
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2-(4-fluorobenzamido)-N-(4-methyl-2-(pyridin-3-yl)phenyl)benzamide (13d)
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V-79 in DMSO

3C NMR (75 MHz, DMSO)
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