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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 CDCls, MeOD or DMSO-ds
were recorded on a Bruker UltraShield Avance 300 MHz or 500 MHz spectrometer.
The chemical shifts are expressed as 6 values in parts per million (ppm), using the
residual solvent peaks (CDCls: *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. High resolution mass spectra were
recorded on a quadrupole time-of-flight mass spectrometer (Q-Tof-2, Micromass,
Manchester, UK) equipped with a standard ESI interface; samples were infused in
2-propanol/H20 (1:1) at 3 pL.min™.

For TLC, precoated aluminium sheets were used (Merck, Silica gel 60 Fzs4). The
spots were visualized by UV light at 254 nm. Column chromatography was performed
on ICN silica gel 60A° 40-60 uM.

This supporting information provides the *H and **C NMR and HRMS spectra for all
new final compounds with numbering according to the manuscript.
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HRMS, 'H and *C NMR Spectra
5,10-dioxo-N*,N¢-diphenyl-5,10-dihydrodiimidazo[1,5-a:1",5'-d]pyrazine-1,6-di-

carboxamide (12a)
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13C NMR (75 MHz, DMSO)

MS-IV-55 C13 in DMSO
11/02/2014
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N*,N6-bis(4-fluorophenyl)-5,10-dioxo-5,10-dihydrodiimidazo[1,5-a:1',5'-d]pyrazi-
ne-1,6-dicarboxamide (12b)

HRMS (ES+)
56604 acunEke mass ES+
MS W 40-2 12-Feb-2014
1H e
#

S4



MS-V-49-2 in DMSO

12/02/2014

'H NMR (300 MHz. DMSO)
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5,10-dioxo-N*,N¢-di-p-tolyl-5,10-dihydrodiimidazo[1,5-a:1",5'-d]pyrazine-1,6-di-

carboxamide (12c)
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13C NMR (150 MHz, DMSO)
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N ,Né-bis(4-methyl-2-(thiophen-2-yl)phenyl)-5,10-dioxo-5,10-dihydrodiimidazo
[1,5-a:1",5"-d]pyrazine-1,6-dicarboxamide (12d)
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!H NMR (500 MHz. CDClI»)

MS-IV-77 in DMSO
19/04/2012
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N, Né-bis(2-(furan-2-yl)-4-methylphenyl)-5,10-dioxo-5,10-dihydrodiimidazo
[1,5-a:1",5"-d]pyrazine-1,6-dicarboxamide (12e)
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IH NMR (500 MHz, CDCls)

MS-IV-04 in DMSO
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4-methyl-2-(pyridin-3-yl) aniline (14b)
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IH NMR (300 MHz, CDCls)

MS-V-09 in CDC13 300 mhz
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13C NMR (75 MHz, CDCls)

MS-V-09 C13 in CDC13 300 mhz
25/01/2014
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4-methyl-2-(pyridin-4-yl)aniline (14c)
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IH NMR (300 MHz, CDCl3)
22/3192012 CDC13 300 mhz
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13C NMR (75 MHz, CDCls)

MS-V-04 in CDC13 C13 300 mhz
25/01/2014

N N~ O -

C’? n TT‘ [+] \‘J: ~
(= oo ™ o -«
wn oM N - o
= - - N

s P o v " P L FETUTRORIOTe ¢ TN
N Lt haaalbaa ) W v bk " Ll v U . ¥

T T

| T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm

2-(pyridin-3-ylhaniline (14d)
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IH NMR (300 MHz, CDCls)

MS-V-10 in CDC13 300 mhz
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13C NMR (75 MHz, CDCls)

MS-V-10 C13 in CDC13 300 mhz

25/01/2014
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2-(pyridin-4-ylaniline (14e)
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IH NMR (300 MHz, CDCl3)

MS-V-06 in CDCl3 300 mhz
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13C NMR (75 MHz, CDCls)

MS-V-06 C13 in CDC1l3 300 mhz
25/01/2014
- NT © SO
< -0 O O«
o D o ©Ww
< NN N
- - o

d

NH,

X!

4e

T T T ! T T ! T T T T T T T

T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

(4-(pyridin-3-yl)phenyl)methanamine (14f)
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IH NMR (300 MHz, CDCls)

MS-V-08 in CDC1l3
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13C NMR (75 MHz, CDCls)

MS-V-08 C13 in CDC13 300 mhz
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(4-(pyridin-4-yl)phenyl)methanamine (149)
!H NMR (500 MHz, CDCls)

MS-V-07 in CDC13 300 mhz
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(2-(pyridin-4-yl)phenyl)methanamine (14h)
'H NMR (300 MHz, CDCls)
MS-V-05 in CDC13 300 mhz
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4-methyl-2-(thiophen-3-yl)aniline (14i)
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13C NMR (75 MHz, CDCls)

MS-IV-34 Cl13 in CDC13 300 mhz
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(4-(thiophen-3-yl)phenyl)methanamine (14j)
H NMR (300 MHz. CDCl?)
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13C NMR (75 MHz, CDCls)

MS-IV-82 C13 in CDC13 300 mhz
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2-(thiophen-3-yl)phenyl)methanamine (4.14Kk)
'H NMR (300 MHz, CDCls)
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2-(furan-2-yl)-4-methylaniline (14l)
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13C NMR (75 MHz, CDCls)

MS-III-62C13 in CDC13
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5-methyl-3-(5-methylthiophen-2-yl)pyridin-2-amine (14m)
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13C NMR (75 MHz, CDCls)

MS-V-82 C13 in CDC13
13/12/2012
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MS-V-02 in DMSO
proton spectrum

'H NMR (300 MHz, DMSO)
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NS5-(4-fluorophenyl)-N*-(2-(pyridin-4-yl)benzyl)-1H-imidazole-4,5-dicarbox-
amide (15¢)
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13C NMR (75 MHz, DMSO)

in DMSO
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'H NMR (300 MHz, DMSO)

MS-IV-96 in DMSO
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NS3-(4-fluorophenyl)-N*-(4-(pyridin-3-yl)benzyl)-1H-imidazole-4,5-dicarboxamide
(15e)
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13C NMR (75 MHz,
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'H NMR (300 MHz, DMSO)

MS-IV-95 in DMSO
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13C NMR (75 MHz, DMSO)

MS-IV-95 C13 in DMSO
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NS-(4-fluorophenyl)-N*-(4-(pyridin-4-yl)benzyl)-1H-imidazole-4,5-dicarboxamide

(159)
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13C NMR (125 MHz, DMSO)

MS-V-41-600 in DMSO
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25C

MS-IV-78 in DMSO

proton spectrum
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NS-(4-fluorophenyl)-N*-(2-(furan-2-yl)-4-methylphenyl)-1H-imidazole-4,5-di-
carboxamide (15i)

HRMS (ES+)
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N4-(4-methyl-2-(thiophen-3-yl)phenyl)-N°-phenyl-1H-imidazole-4,5-dicarbox-

amide (15j)
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13C NMR (125 MHz, DMSO)

IV-80 in DMSO
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'H NMR (500 MHz, DMSO)

MS-IV-79 in DMSO
proton spectrum
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N*-(2-(furan-2-yl)-4-methylphenyl)-N°-(p-tolyl)-1H-imidazole-4,5-dicarboxamide

(151)
HRMS (ES+)
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13C NMR (150 MHz, DMSO)

MS-IV-18-600 in DMSO
13C
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IH NMR (300 MHz, CDCls)
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NS-(4-fluorophenethyl)-N4-(2-(furan-2-yl)-4-methylphenyl)-1H-imidazole-4,5-di-

carboxamide (15n)
HRMS (ES+)
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IH NMR (300 MHz, CDCls)

MS-IV-07 in CDC13
22/09/2011

'C‘ﬁ EF_) "NODOON"TOMOONODNDOO"O DO = OO0 ™ ~
- ™ OO~ NOT T OO TTOTOTNODOW OCITNNONDNN -
" S FTroOONANNNCSOSSSaRNKNBBBG ~NKNKRRKRRSoa <
- - OMNNMMMMMMMMMMMMNMNOD ODODOODO O DM MONN ~N
—\ —
O
F [
/ | J
| (8 | ‘
| [ |
4 4 | f
_k L I J\ LJL\ J\‘ LJL___
T T T T T 1 T T T T T T T
12 1 10 9 8 7 6 5 4 3 2 1 ppm
W o 8 g )z 8 &
°2 @ o |98 =S S S S
L o o N~ w0 -0 ™~ o~ o«



13C NMR (125 MHz, CDCls)
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'H NMR (600 MHz, DMSO)

MS-V-84-600 in DMSO
proton spectrum
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3-((4-fluorophenyl)carbamoyl)pyrazine-2-carboxylic acid (18a)
'H NMR (300 MHz, DMSO)

MS-IV-23 in DMSO
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3-(p-tolylcarbamoyl)pyrazine-2-carboxylic acid (18b)
'H NMR (300 MHz, DMSO)

MS-IV-24 in DMSO
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13C NMR (75 MHz, DMSO)

MS-IV-24 C13 in DMSO
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(2)-7-((4-fluorophenyl)imino)furo[3,4-b]pyrazin-5(7H)-one (19a)
'H NMR (300 MHz, CDCl5)
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13C NMR (75 MHz, CDCls)

MS—~IV-2S €13 in CDCl3 3680 mhz
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13C NMR (75 MHz, CDCls)

MS-IV-26 Cl1l3 in CDC13
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N2-(4-fluorophenyl)-N3-(4-(pyridin-4-yl)  benzyl) pyrazine-2,3-dicarboxamide
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'H NMR (300 MHz, DMSO)

MS-V-15 in DMSO
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NZ2-(4-fluorophenyl)-N3-(4-methyl-2-(pyridin-3-yl)phenyl)pyrazine-2,3-dicarbox-
amide (20b)

HRMS (ES+)
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13C NMR (75 MHz, CDCls)

MS-V-17 Cl13 in CDC13
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IH NMR (300 MHz, CDCls)
MS-V-16 in CDC13
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MS-V-16 Cl1l3 in CDC13
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NZ2-(4-fluorophenyl)-N3-(2-(pyridin-4-yl) phenyl) pyrazine-2,3-dicarboxamide
(20d)
HRMS (ES+)
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13C NMR (75 MHz, DMSO)

MS-V-14 C13 in DMSO
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N2-(4-fluorophenyl)-N3-(2-(pyridin-3-yl) phenyl) pyrazine-2,3-dicarboxamide
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MS-V-18 in CDC13

27/06/2012

IH NMR (300 MHz, CDCls)
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13C NMR (150 MHz, DMSO)

MS-V-13-600 in DMSO
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IH NMR (300 MHz, CDCls)

MS-V-12 in CDC13
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N2-(4-(pyridin-4-yl) benzyl)-N3-(p-tolyl) pyrazine-2,3-dicarboxamide (20h)
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IH NMR (300 MHz, CDCls)
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13C NMR (75 MHz, CDCls)

MS-V-22 C13 in CDC13
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N2-(4-methyl-2-(pyridin-3-yl) phenyl)-N3-(p-tolyl) pyrazine-2,3-dicarboxamide
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IH NMR (300 MHz, CDCls)

MS-V-24 in CDC13
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N2-(4-(pyridin-3-yl) benzyl)-N3-(p-tolyl) pyrazine-2,3-dicarboxamide (20j)

HRMS (ES+)
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13C NMR (75 MHz, CDCls)

MS-V-23 C13 in CDC13
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IH NMR (300 MHz, CDCls)

CDC13

MS-V-21 in
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13C NMR (75 MHz, CDCls)
MS-V-21C13 in CDC13
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N 2-(2-(pyridin-3-yl) phenyl)-N3-(p-tolyl) pyrazine-2,3-dicarboxamide (20I)

HRMS (ES+)
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13C NMR (75 MHz, CDCls)

MS-V-25 C13 in CDC13 300 MHz
03/03/2014
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N2-(4-(pyridin-4-yl) benzyl)-N3-(p-tolyl) pyrazine-2,3-dicarboxamide (20m)
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IH NMR (300 MHz, CDCls)

MS-V-20 in CDC13

06/07/2012

L9€T
818y

6E8Y
SS1L°LA
9Ll

081°L
98L°L
90Z°L

2iT’L

28T’L

€1E°L

LIE°L
8€E°L
el

£9€°L
L9¢°L
6bvL
vSy'L|
6Sb°L
Ly LAl
LY L]
z8v' LA\
L8v°L-\{

L6V°L
L0S°L
122°0 4
0SS

655°L /)
595"/}
£L8°L )
L2582
009" -

v09°L

SE9 L
Lvo'L-
0L9°L-

vi9'L

2892

189°L
oL

OV
299'8-
699'8-

v.9'8

2898

8v.L'8
€SL'8
€9.°8

89.°8-

L21'6-

J

HN

4

20m

ppm

"

12

”%{é
<U<[ASL
©lailed

W

E

13C NMR (75 MHz, CDCls)

MS-V-20 €13 in CDC1l3
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NZ-(4-methyl-2-(pyridin-4-yl) phenyl)-N3-(p-tolyl)

(20n)
HRMS (ES+)
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IH NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCls)

MS-V-19 €13 in CDC13
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