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General Chemistry Methods

Melting points (Mpt) were recorded on a Gallenkamp Melting Point Apparatus and are
uncorrected. Proton nuclear magnetic resonapeetra(*H NMR) were recorded using
Bruker AV400 (400 MHz), AV500 (500 MHz) and AV600 (600MHz) spectrometers as
indicated. Carbon nuclear magnetic resonasmectra(**C NMR) were recorded using
Bruker AV400 (100 MHz), AV500 (125 MHz) and AV600 (150MHz) spectrometsrs a
indicated Spectra were obtained using CRCCD:OD, CD.Cl> and DMSQds as
solvents andfite mi ¢ a | shifts are quoted on the U
internal standard. Coupling constani} &re reported in Hz with the following splitting
abbreviations: s (singlet), d (doublet), t (triplet), dd (doublet of doublets), bs (broad
singlet).Infra-Red (IR) spectroscopy was carried out using a PerkinElmer Spectrum 100

S

C i

FT-l R Spectrometer using t hinu afeiréepored in Absor

wavenumbers (cr. High Performance Liquid Chromatography (HPLC) was performed
using a Varian ProStar instrument; A Chiralpak AD column for normal phase analytical
HPLC; DiscoveryBIO wide pore C180 (25 cm x 4.6 mm, 10 pm) for reverse phase
analytical HPIC; and a DiscoveryBIO wide pof&l8 (25 cm x 21.2 mm, 10 pneplumn

for reverse phase preparative HPLC. Each solvent used contained 0.1% TFA buffer.
Liquid Chromatography Mass Spectrometry (LCMS) was carried out using\8&Brs
Acquity UPLC/SQD with C1850 mm x 2.1 mm, 1.7 pum) column. A total run time of 5
minutes and flow rate of 0.6 mL/min was used with gradient elution: 95@%/ B%

MeCN (0 min), 5% HO/ 95% MeCN (3 min), 95% #D/ 5% MeCN (4.5 min). Each
solvent contained 0.1% formic acid buffer. LBMefers to low resolution mass
spectrometry and HRMS refers to high resolution mass spectrometry. Electron Impact/
Chemical lonisation (EI/CI) MS was carried out using MAT900XP (Thermo Finnigan)
instrument and electrospray ionization (ESI) accurate massdetermined using Waters
LCT Premier XE instrumentationfhin layer chromatography (TLC) was carried out
using Fluka aluminium backed sheets coated with-HG#ica gel. Visualisation of the
silica ©plates was a C hnix & \245dnm)wsdiom gptassium U V
permanganate (KMnQin 1M NaOH with 5% KCOs). Flash chromatography was
carried out using either Geduran (Merck) or ZEOprep (Apollo) Siee34am silica gel.
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Solvents and reagents were obtained from commercial sources and veeas useeived
unless otherwise stated. Dry solvents wdried over anhydrous columhsnoisture
levels were usually <1ppm by Karl Fischer titratiorPet. etherefers to the fraction of

light petroleum ether boiling in the range-@0 °C.

First generation imidazo[1,2-a]pyrazine inhibitors
Sy nt h e siide ar Ketorlds
2-azido-1-(2-phenoxyphenyl)ethanone, 16
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2-bromao 1-(2-phenoxyphenyl)ethanoriébb (3.07 g, 10.5 mmol) was dissolved in DMSO
(15 mL) and the mixture wasooled on ice. Sodium azide (824 mg, 12.68 mmol) was
added in one portion and the reaction was stirred under argon at RT for 5 h. An extra
portion of sodium azide (200 mg) was added and left to stir overnight. After 15 h, the
reaction was quenched wittheO (30 mL), and extracted with EtOAc (4 x 40 mL). The
combined organic layers were washed witOH5 x 20 mL) and then dried (Bia(y)

and filtered. The solvent was removiedvacuoto give the product as arown liquid

(2.52 g, 9.96 mmol, 36). R=04 (CH:Cl2) ;  haRM( thin film): 3071 2100, 1685,
1599;'H NMR (500 MHz, CDCJ) :n = 4.60 (s, 2H1-H), 6.87 (ddJ = 8.3, 0.9 Hz, 1H,
7-H), 7.047.06 (m, 2H,10,14H), 7.187.23 (m 2H,5,12H), 7.4067.43 (m, 2H,11,13

H), 7.457.49 (m, 1H,6-H), 7.92 (dd,J = 7.8, 1.5 Hz, 1H4-H); 3C NMR (125 MHz,
CDChk) :c=1%8.9 C-1), 118.0 C-7), 119.2 C-10), 123.2 C-5), 124.4 C-12), 126.2 C-

3), 130.0 C-11), 130.8 (C-4), 134.5 C-6), 155.0 C-9), 157.0 C-8), 193.6 C-2); LRMS

m/z (CI): 198 [M-CH2Nz]*, 85 [COCHN3]".



2-azido-1-(3,4-dimethoxyphenyl)ethanone, 16

2-Bromo-1-(3,4-dimethoxyphenyl)ethanofe(2.33 g, 8.61 mmol) was dissolved in
anhydrous DMSO (10 mL) and the mixture was cooled on ice. Sodium azide 671 m
10.3 mmol) was added in one portion and the reaction was stirred under argon at RT for 2
h. An immediate colour change of yellow to orange was observed on addition of the
sodium azide. The reaction was then quenched wi® (30 mL), and extracted with
EtOAc (4 x 40 mL). The combined organic layers were washed with (3 x 20 mL)
followed by brine (20 mL) and then dried (Mgg9Cand filtered. The solvent was
removedin vacuoto give an orange solid (1.87 g, 8.46 mmol, 98%) with NMR data
comparable witHiterature value$ Ri = 0.22 (CHCL); IR (3ma/cm?, thin film): 2106,

1682 1595, 1515'H NMR (600 MHz, CDC4) :n = B8.94 (s, 3H9-H), 3.96 (s, 3H10-

H), 4.52 (s, 2H1-H), 6.90 (d,J = 8.4 Hz, 1H5-H), 7.47 (ddJ = 8.5, 2.0 Hz, 1H4-H),

7.52 (d,J = 2.1 Hz, 1H8-H); 13C NMR (150 MHz, CDG)) :c=84.5 C-1), 56.1 C-9),

56.2 C-10), 110.0 C-8), 110.1 C-5), 122.5 C-4), 127.5 C-3), 149.4 C-7), 154.1 C-

6), 191.8 C-2); LRMS m/z (CI): 222 [M+H]", 165 [M-CH:N3]*; HRMS m/z (Ct):
Found 222.0878M+H]"; C10H12N303 requires 222.0879

2-azido-1-(3,5-dimethylphenyl)ethanone, 1@

2-Bromo-1-(3,5-dimethylphenyl)ethanofie (3.44 g, 15.1 mmol) was dissolved in
anhydrous DMSO (15 mL) and the mixture was cooled on ice. Sodium azide (1.18 g,
18.2 mmol) was added ime portion and the reaction was stirred under argon at RT for
16 h. An extra portion of sodium azide (200 mg) was added and the reaction was left to

stir for a further 1 h. A colour change from yellow to deep orange was observed. The



reaction was then quehed with HO (30 mL), and extracted with EtOAc (4 x 40 mL).
The combined organic layers were washed witd Kb x 20 mL) followed by brine (20
mL) and then dried (MgSfp and filtered. The solvent was removiadvacuoto give an
orange shd (2.85 g, 15.1mmol, 100%). Rt = 0.59 (CHCL); IR (3ma/cm, thin film):
292Q 2105 1692 1604;*H NMR (500 MHz, CDC}) :n =R2.35 (s, 6H,7-H), 4.52 (s,
2H, 1-H), 7.20 (s, 1HB-H), 7.40 (s, 2H4-H); 1°C NMR (125 MHz, CDGJ) :c = 1.3
(C-7), 55.0 C-1), 125.7 C-4), 134.5 C-3), 135.9 C-6), 138.8 (C-5), 193.6 C-2);
LRMS m/z (CI): 132 [M-CHoN3]*

2-azido-1-(3-thienyl)ethanone, 1@
s O
T
S
2-bromo1-(3-thienyl)-1-ethanong 15e (573 mg, 2.80 mmol) was dissolved in DMSO (3
mL) and the mixture was cooled on ice. Sodium azid8 (2g, 3.35 mmol) was added
in one portion and the reaction was stirred under argon at RT for 5 h. The reaction was
quenched with ED (20 mL), and extracted with EtOAc (3 x 30 mL). The organic layers
were combined, washed with>@® (5 x 20 mL) followed bybrine (20 mL), dried
(NaSQy) and filtered. The solvent was removadszacuoto givethe title compound as a
brown/orange oil (460 mg, 2.75 mmol, 98%). R0.27 (CHCI) ; hafRM( thin
film): 3105, 2097 1679 1508;'H NMR (500 MHz,CDCL) :n = 4.43 (s, 2H1-H), 7.38
(dd,J = 5.1, 2.8 Hz, 1H5-H), 7.55 (ddJ = 5.0, 1.2 Hz, 1H4-H), 8.10 (ddJ=2.9, 1.3
Hz, 1H,7-H); *C NMR (125 MHz, CDGJ) :c = 65.5 C-1), 126.6 C-5), 127.2 C-4),
132.7 C-7), 139.1 C-3), 187.6 C-2); LRMS m/z (ES+): 18 [M+18]+, 168 [M+H]+;
HRMS m/z (ESY): Found 168.02354 [M+H] CsHsN3OS requires 168.02316.



Sy nt h e siide and dlcohdls
2-azido-1-(2-phenoxyphenyl)ethanol, 1B
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16b (2.52 g, 9.96 mmol) was dissolved in anhydrdesOH (50 mL) and cooled on ice.
Sodium borohydride (565 mg, 14.9 mmol) was added portion wise and the mixture was
stirred on ice under argon for 1 The solvent was removed and the résglresidue
was taken up in C#Cl> (50 mL) and carefully washedithr H,O (2 x 40 mL) Re
extraction of the aqueous layers with £H (3 x 30 mL), followed by washing the
combined organic extracts with brine, drying §8&), filtering and concentratingin
vacuo gave the title compound as a brown oil (2.47 g, 9.69 mNdd%). R = 0.19
(CHCI) ; ImaRem( thin film): 3413, 3039 2102, 158; 'H NMR (500 MHz,
CDCk) :x =.54 (bs, 1H, 151), 3.50 (dd,J = 12.5, 8.0 Hz, 1H1-H), 3.58 (dd,J =
12.5, 3.5 Hz, 1H1-H), 5.23 (dd,J = 8.0, 3.4 Hz, 1H2-H), 6.84 (ddJ= 8.2, 1.1 Hz, 1H,
7-H), 6.97#7.00 (m, 2H,10-H), 7.13 (tt,J= 7.4, 1.1 Hz, 1H5-H), 7.17 (tdJ= 7.5, 1.0
Hz, 1H,12-H), 7.247.27 (m, 1H6-H), 7.347.37 (m, 2H11-H), 7.58 (ddJ= 7.7, 1.7
Hz, 1H,4-H); 13C NMR (125 MHz, CDG) :c = 6.5 C-1), 687 (C-2), 118.0 C-7),
118.3 C-10), 123.4 C-5), 123.5 C-12), 127.1 C-4), 129.6 (C-6), 129.6 C-11), 130.8
(C-3), 153.5 (C-9), 156.3 (C-8); LRMS m/z (Cf). 200 [M-CH:N3]*, 182 [M
OH,CH:N3]".



2-azido-1-(3,4-dimethoxyphenyl)ethanol, 1¢

MeO 8
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16c (1.86 g, 8.40 mmol) was dissolved in anhydrougOE80 mL). Activated neutral
alumina (8 g) and sodium borohydride (635 mg, 16.8 mmol) were added and the
suspension was stirred at RT under argon. After 16 h the reactiorremxas filtered
and washed with ether. The resulting filtrate was washed with € x 30 mL),
followed by brine (2 x 30 mL). The combined organic extracts were dries5(p
filtered and concentratad vacuoto give the title compound as a yellow (il64 g, 7.37
mmol, 8%). R = 0.65 (2:1 CHCl/ Et OA ¢ hafcmd, tRin filng: 3497 2938, 2839,
2106, 1516'H NMR (500 MHz, CDCJ) :n = £.67 (bs, 1H11-H) 3.36 (ddJ=12.6, 3.8
Hz, 1H,1-H), 3.49 (ddJ = 12.6, 8.3 Hz, 1H]-H), 3.84 (s, 3H9-H), 3.85 (s, 3H10-H),
4.78 (dd,J = 8.3, 3.8 Hz1H, 2-H), 6.82 (d,J = 8.2 Hz, 1H5-H), 6.86 (ddJ=8.2 ,1.9
Hz, 1H,4-H), 6.89 (d,J = 1.9 Hz, 1H8-H); *C NMR (125 MHz, CDGJ) :c = §5.6 C-
9,10, 57.7 C-1), 72.9 C-2), 108.6 (C-8), 110.8 C-5), 117.9 C-4), 132.0 C-3), 148.6
(C-7), 148.8 (C-6); LRMS m/z (El): 223 [M]',167 [M-CH:N3]*, 139 [M
CH(OH)CHN3] ™.

2-azido-1-(3,5-dimethylphenyl)ethanol, 1d

16d (2.85 g, 15.1 mmol) was dissolved in anhydrous MeOH (60 mL) and cooled on ice.
Sodium borohydride (855 m@2.6 mmol) was added portion wise and the mixture was
stirred o ice under argon for 1 hThe solvent was removed and the resulting orange oil
was taken up in C¥Cl> (60 mL) andwashed with 2.0 M HCI (40 mL), #D (30 mL) and
brine (30 mL). The combinedrganic extracts were dried (Mg90 filtered and



concentratedn vacuoto give the title compound as an orange oil (2.85 g, 14.9 mmol,
99%). R = 0.27 (CHCl) ; hafomY( thin film): 3395, 2918, 2099*H NMR (500
MHz, CDChk) :n = 8.32 (s, 6H7-H), 3.40 (dd,J = 12.6, 3.8 Hz, 1H]-H), 3.47 (ddJ =
12.6, 8.4 Hz, 1H1-H), 4.79 (dd,J = 8.4, 3.8 Hz, 1H2-H), 6.96 (s, 1HB-H), 6.97 (s,

2H, 4-H); 13C NMR (125 MHz, CDGJ) :c = Q1.2 C-7), 58.2 C-1), 73.5 C-2), 123.8
(C-4), 130.0 C-6), 138.4 C-5), 140.7 C-3); LRMS m/z (Cf): 192 [M+H]", 132 [M
OH-N3]™.

2-azido-1-(3-thienyl)ethanol, 17
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16e (278 mg, 1.67 mmol) was dissolved in anhydrous MeOH (10 mL) and cooled on ice.

Sodium borohydride (94.5 mg, 2.45 mmol) veakled portion wise and the mixture was

stirred on ice under argon for 1 hThe solvent was removed and the risglresidue

was taken up in C¥Cl> (30 mL) and carefully washed with,8 (2 x 20 mL) followed by

brine (20 mL). The organic extracts wateed (NaeSQy), filtered and concentratad

vacuoto give the title compound as a yellow oil (257 mg, 1.52 mmol 91%6;.GR8 (1:1

pet. etherr Et OA ¢ )mg/cmi, Buin film): 3372, 3105, 2096'H NMR (500 MHz,

CDChk) :x=8.523.54 (m, 2H,1-H), 4.98 (dl, J = 4.7,1.9 Hz, 1H2-H), 7.08 (ddJ =

5.0,1.3 Hz, 1H4-H), 7.297.30 (m,, 1H,7-H), 7.34 (dd,J = 5.0, 3.0 Hz, 1H5-H); 13C

NMR (125 MHz, CDC}) :c = 7.5 C-1), 69.9 C-2) 122.0 C-7), 125.4 C-4), 126.7

(C-5), 142.0 C-3); LRMS m/z (Cf): 152 [M-OH]", 127 [M-N3]*, 113 [M-CH2N3]*;

HRMS m/z (Cf): Found 152.02859 [MDH]"; CsHsN3S requires 152.02824.



Sy nt h e smiso aglfalcohbls
2-amino-1-(2-phenoxyphenyl)ethano] 14b
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17b (2.46 g, 9.66 mmoNvas dissolved inrshydrous MeOH (50 mL) and 10% Pd/C (246

mg,10% wt/wt) was added. The vessel was evacuated and purged with Ar (3x), and under

static vacuum a balloon of Hwas added. The reaction was stirred at RT under H

atmosphere untdompletion as determined by TL@nd disappearance ogeak by IR.

After 22 h, the Hwascarefully released, the vessel evacuated and purged Ar (3x), and

the reaction mixture was filterethrough Celite (prevashed with MeOH). Solvent

removalin vacuogave the title compound aseownoil (2.21 g, 9.66 mmol, 100%IRrf =

0.0 (CHCL) ;  hafem-, thin film): 3413 3055, 2983; 1H NMR (600 MHz, CDg}l

Un = 2.17 (bs, 3H15,16H), 2.84 (ddJ = 13.2, 7.8 Hz, 1H]-H), 3.10 (ddJ = 13.2, 4.2

Hz, 1H,1-H), 4.99 (dd,J = 7.8, 3.6 Hz, 1H2-H), 6.82 (dd,J = 8.4, 1.2 Hz, 1H7-H),

6.95 (d,J = 7.8 Hz, 2H,10-H), 7.08 7.11 (m, 1H12-H), 7.137.15 (m, 1H5-H), 7.21

(td,J=7.8, 1.8 Hz, 1H6-H), 7.367.33 (m,2H, 11-H), 7.57 (ddJ = 7.8, 1.2 Hz, 1H4-

H); 13C NMR (150 MHz, CDG) :c = 47.7 C-1), 69.4 C-2), 118.2 C-7), 118.5 (-

10), 123.4 C-12), 123.9 C-5), 127.5 C-4), 128.6 (C-6), 130.0 C-11), 133.3 (C-3),

153.8 C-9), 157.2 C-8); LRMS m/z (ES+): 230.1 [M+H]+ 212.1 [MDH]+, 195.1 [M

OH, NH]".



2-amino-1-(3,4-dimethoxyphenyl)ethanol, 14c

17c (1.58 g, 7.09 mmol) was dissolved in anhydrous MeOH (30 mL) and 10% palladium
on carbon (158 mg, 10% w/w) was add€He vessel was evacuated and purged with Ar
(3x), and under stativacuum a balloorof H> was addedThe reaction mixture was
stirred under hydrogen atmosphere until completion as determined by TLC and
disappearance off\peak by IR. After 2 h, the hydrogen was carefully released, and the
reaction mixture was filtered throughdlite (prewashed with MeOH). Solvent removal

in vacuo gave the crude compound as an orange oil. Flash chromatography (100%
EtOAc followed by 100% MeOH)ollowed by redissolving in CHCI, and filtering to
remove silica yielded the title compound as a white sS@®D mg, 4.47 mmol, 63%).
Spectroscopic data was consistemith that previously reported Rr = 0.3 (1:1

Et OAc/ Me OHem?, thR filrg)3 3362, 2938, 288 'H NMR (500 MHz,
CDCh) :w=0.14 (bs, 3H11,12H) 2.80 (dd,J = 12.7, 7.9 Hz, 1H]1-H), 2.96 (dd,J =

12.6, 4.0 Hz, 1H1-H), 3.86 (s, 3H9-H), 3.88 (s, 3H,L0-H), 4.56 (ddJ = 7.9, 4.0 Hz,

1H, 2-H), 6.82 (d,J = 8.2 Hz, 1H5-H), 6.86 (ddJ = 8.5, 1.8 Hz, 1H4-H), 6.91 (dJ =

1.8 Hz, 1H,8-H); 3C NMR (125 MHz, CDQ) :c = 48.9 C-1), 55.5 (C-9),55.6 C-10)

73.8 (C-2), 108.7 C-8), 110.7 C-5), 117.8 C-4), 134.8 C-3), 148.1 C-7), 148.7 C-6);

LRMS m/z (El): 197 [M]', 167 [M-CH:NH2]"; HRMS m/z (Ef): Found: 197.1049

[M] *; C10H15NOs3 requires 197.1046.
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2-amino-1-(3,5-dimethylphenyl)ethanol, 14

17d (2.85 g, 14.9 mmol) was dissolved in anhydrous MeOH (60 mL) and 10% palladium
on carbon (285 mg, 10% w/w) was add&be vessel was evacuated and purged with Ar
(3x), and under stativacuum a balloon of Hwas addedThe reaction mixture was
stirred under hydrogen atmosphere until completion as determined by TLC and
disappearance ofdypeak by IR. After 22 h, the hydrogen was carefully released, and the
reaction mixture was filtered throughelite (prewashed with MeOH). Solvent removal

in vacuogave the title compound as a sticky green/browlid §2.37 g, 14.4 mmol,
97%). Rf = 0.0 (CHCL) ; hafemy( thin film): 3289, 3010, 2916,851; 'H NMR

(600 MHz, CDC$) :x =®.31 (s, 6H,7-H), 2.81 (dd,J = 12.6, 7.8 Hz, 1H1-H), 2.96
(dd,J = 13.2, 4.2 Hz, 1H1-H), 4.57 (dd,J = 7.8, 4.2 Hz, 1H2-H), 6.91 (s, 1HB-H),

6.96 (s, 2H4-H); 1*C NMR (150 MHz, CDGJ) :c = #1.5 C-7), 49.3 C-1), 74.5 C-2),

123.8 C-4), 130.6 C-6), 138.1 (C-5), 142.5 C-3); LRMS m/z (El): 224, 135 [M
CHoNH2]*, 117 [MFCH.OHNH] .

2-amino-1-(3-thienyl)ethanol, 14
8
OH 9

4
] @)ZYNHz
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14e (257 mg, 1.52 mmol) was dissolved in anhydrous MeOH (10 mL) and 10%
palladium on carbor§25.7 mg, 10% w/w) was addedhe vessel was evacuated and
purged with Ar (3x), and under stattacuumthe reaction vessel was then subjected to 3
bar hydrogen for 5 h. Aftethis period tle mixture was filtered throughelite and
concentratedn vacuoto give a pale yellow solid (217 mg, 1.52 mmbd(®6). R = 0.0

(1:1 CHCIlY/ Et OAw{pn? (thin film): 3194, 3091, 2921'H NMR (600 MHz,
CDCk) :n=1.91 (bs, 3H8,9H), 2.88 (ddJ =12.6, 7.8 Hz, 1H1-H), 3.04 (d,J = 10.2

11



Hz, 1H,1-H), 4.75 (dd,J = 6.6, 3.6 Hz, 1H2-H), 7.08 (d,J = 5.4 Hz, 1H4-H), 7.23 (d,
J =24 Hz, 1H,7-H), 7.31 (dd,J = 4.8, 3.0 Hz, 1H5-H); :*C NMR (150 MHz, CDGJ):
lc = 48.4 C-1), 70.9 C-2) 121.1 C-7), 125.6 C-4), 126.3 C-5), 144.0 C-3); LRMS
miz (CI"): 177, 159, 127 [MNH3]*; (EI): 131, 127 [MNH]", 119, 114

Synthesis of 2[(3-chloropyrazin-2-yl)amino]-1-(2-aryl)ethanols
2-[(3-chloropyrazin-2-yl)amino]-1-(2-phenoxyphenyl)ethanol, 18

12
11<)\o 1(§H
1(; @)NH/Q][N\]W
s 4 o N
5
14b (2.21 g, 9.66 mmol), 2;8ichloropyrazine (1.11 mL, 10.6 mmol) and:Et(1.88
mL, 13.5 mmol) were dissolved il,4dioxane (22 mL) and the reaction was stirred
under reflux, under argon. After 17 h, the reaction was cooled to RT, and the solvent
removedin vacuo The residue was taken up in & and washed with ¥ (3 x 20
mL) and brine (1 x 20 mL). The organextracts were dried (N&Qw), filtered and
concentrated to give the crude product as a brown oil. Purification was carrieid out
flash chromatographyapplied inCHzCl2; eluted 0% to 10%tOAc) to afford the title
compound as an orange oil (2.09 d,%mmol, @%). R = 0.42 (9:1 CHCI2/EtOAc); IR
( dadcmil; thin film): 3423, 3060, 2924H NMR (400 MHz, CDCY) 1 = 8.763.83 (m,
1H, 1-H), 3.923.98 (m, 1H,1-H), 5.31 (ddJ = 7.2, 3.2 Hz, 1H2-H), 5.64 (1H,16-H),
6.87 (dd,J = 8.1,1.1 Hz, 1H7-H), 6.997.02 (m, 2H,10-H), 7.167.18(m, 2H,5,12H),
7.25 (dd,J = 8.0, 1.7 Hz, 1H6-H), 7.337.38 (m, 2H11-H), 7.60 (d,J= 1.7 Hz, 1HA-
H), 7.61 (d,J = 2.8 Hz, 1H,19-H), 7.89 (d,J = 2.8 Hz, 1H,18-H); 3C NMR (100 MHz,
CDCL) :c =@7.9 C-1), 69.3 C-2), 118.2 C-7,10, 123.2 C-5), 123.5 C-12), 127.2
(C-4), 128.6 C-6), 129.6 C-11), 130.8 C-19), 132.2 C-3), 134.8 C-20), 139.2 C-18),
151.0 C-17), 153.4 C-9), 156.6 C-8); LRMS m/z (Cl): 325 [ME'CI)-OH]*, 323
[M(3CI)-OH]*; HRMS m/z (ES): Found 340.0867 [MPCI)-H]"; C1sH1sCIN3O2 requires
340.0853
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2-[(3-chloropyrazin-2-yl)amino]-1-(3,4-dimethoxyphenyl)ethanol, 1&

14c (827 g, 4.20 mmol), 2;8ichloropyrazine (481 pL, 4.62 mmol) andsEt(781 pL,
5.88 mmol) were dissolved in tdloxane 8 mL) and the reaction was stirred under
reflux, under argon. After 16 h, the reaction was cooled to RT, and the solvent removed
in vacuo The residal brown oil was taken up in GBIl> and washed with ¥ (3 x 30
mL) and brine (1 x 20 mL). The organic edts were dried (N&Qu), filtered and
concentrated to give the crude product as a brown oil. Purification was carrieid out
flash chromatographyapplied in CHCIy; eluted 0% to 10% to 10%tOAC) to afford the
titte compound as a light orange oil (7489, 2.42 mmol, 8%). R = 0.27 (2:1
CHCl Et OA ¢ hajcmiy, tRin film: 3377 2934 H NMR (500 MHz, CDCY) :n = U
3.60-3.66 (m, 1H,1-H), 3.833.89 (m, 1H,1-H), 3.88 (s, 3H9-H), 3.89 (s, 3H10-H),
4.93 (dd,J = 7.6, 3.7 Hz, 1H2-H), 5.61 (s, 1H12-H), 6.87 (d,J = 8.2 Hz, 1H5-H),
6.93 (d,J = 8.2 Hz, 1H4-H), 6.97 (s, 1H8-H), 7.62 (dJ = 1.0 Hz, 1H16-H), 7.93 (d,J

= 1.0 Hz, 1H15H); 3C NMR (125 MHz, CDG)) :c = 49.0 C-1), 55.6 C-9,10, 73.2
(C-2), 108.6 (C-8), 110.8 (C-5), 117.8(C-4), 130.9 (C-16) 134.1 (C-3),134.7 (C-
18),139.6 (C-15) 148.4 C-7), 148.8 (C-6), 150.9 (C-13); LRMS m/z (Cf): 312
[M(3'CI)+H]*, 310 [MECI)+H]*, 294 [ME'CI)-OH]* 292 [ME°CI)-OH]*; HRMS m/z
(CI"): Found 310.0956M(3°Cl)+H]*; C14H17CIN3O3 requires 30.0958.

2-[(3-chloropyrazin-2-yl)amino]-1-(3,5-dimethylphenyl)ethanol, 1&

8 9
. s OH
NN 12
@J@n
6 Cl N

14d (2.34 g, 14.2 mmol), 2;8ichloropyrazine (1.62 mL, 15.6 mmol) andEE{(2.76 mL,
19.8 mmol) were dissolved in tdloxane (24 mL) and the rei@on was stirred under

reflux, under argon. After 16 h, the reaction was cooled to RT, and the solvent removed
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in vacuo The residue was taken up in €t and washed with ¥0 (3 x 30 mL) and
brine (1 x 20 mL). The organic extracts were dried (MgSfitered and concentrated to
give the crude product as a brown oil. Purification was carried vautflash
chromatographyapplied in CH2Cly; eluted CHCl> to 30:171 10:1 CHCI2/EtOAC) to
afford the title compound as a light orange oil (2.58 g, 9.37 mméh)6R = 0.37 (9:1
CH.Cl/ Et OA ¢ haycnd, tRin fimd: 3422, 292; 'H NMR (600 MHz, CDCY) :n = U
2.33 (s, 6H7-H), 3.27 (s, 1H8-H) 3.61 (dddJ = 13.8, 7.8, 4.8 Hz, 1H-H), 3.88 (ddd,
J=13.8, 6.6, 3.6 Hz, 1HI-H), 4.91 (ddJ = 7.9, 2.8 Hz1H, 2-H), 5.62 (bt, 1H9-H),
6.95 (s, 1HB6-H), 7.02 (s, 2H4-H), 7.62 (d,J = 3.0 Hz. 1H13-H), 7.93 (d,J = 3.0 Hz,
1H, 12-H); 3C NMR (150 MHz, CDQ) :c = #1.5 C-7), 49.53 C-1), 73.8 C-2), 123.7
(C-4), 129.7 C-6), 131.2 C-13), 135.3 C-15) 1384 (C-5), 139.7 C-12), 142.5 C-3),
151.3 C-10); LRMS m/z (Ct): 280 [ME'CN+H]*, 278 [MECI)+H]*, 262 [ME'CI)-
OH]*, 260 [MECIN-OH]"; HRMS m/z (Cf): Found 278.108 [M(®*CI+H]";
C14H17N30OCI requires 278.1060.

2-[(3-chloropyrazin-2-yl)amino]-1-(3-thienyl)ethanol, 18

4 H
N10N\12
s (|2 |
1 ~
S 7 Cl N~ 13

13e(232 mg, 1.63 mmol), 2;8ichloropyrazine (183 pL, 1.79 mmol),J&k (316 pL, 2.27
mmol) and 1,4dioxane (2.5 mL) were stirred under reflux, under argon for 18 h. The
solvent was removeih vacuoand the residuevas taken p in CH.CI, (30 mL), washed
with H20 (5 x 10 mL) and brine (10 mL). The organics were dried (MgSiered and
solvent removed to give a brovail. Flash chromatographwyplied inCHxCly; eluted
CHCI> to 2:1 CHCI./EtOAc) aforded the title compound as an orange oil (193 mg,
0.753 mmol, 46%). R= 0.46 (2:1 CHCl/ Et OA ¢ )ma/cm?, thiR filng):33420, 3091,
2920, 1583, 1525*H NMR (600 MHz,CDC}) :n =8.693.74 (m, 1H,1-H), 3.964.00

(m, 1H,1-H), 5.10 (ddJ = 7.2, 3.0 Hz, 1H2-H), 5.72 (bs, 1H9-H), 7.13 (ddJ = 4.8,

1.2 Hz, 1H4-H), 7.327.32 (m, 1H7-H), 7.35 (dd,J = 5.4, 3.0 Hz, 1H5-H), 7.65 (d,J

= 3.0 Hz, 1H,13-H), 7.93 (d,J = 2.4 Hz,12-H); 3C NMR (150 MHz, CDGJ) :c = #9.0
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(C-1), 70.4 C-2), 121.6 C-7), 125.5 C-4), 126.7 C-5), 131.3 C-13), 135.6 C-15),

138.8 C-12), 143.1 C-3), 1508 (C-10); LRMS m/z (ESY): 240 [ME'CI)-OHJ*, 238
[M(3*CI)-OH]*; HRMS m/z (ES): Found 254.0145 [MH]; CioHoN3OSCI requires
254.0155.

Synthesis of 2[(3-chloropyrazin-2-yl)amino]-1-(2-aryl)ethanones
2-[(3-chloropyrazin-2-yl)amino]-1-(2-phenoxyphenyl)ehanong 1%

L, -
10 o 9 H 16
7 NN 18
@2‘% X
s 4 N
5
DMSO (1.13 mL, 15.98 mmpiwas dissolved in anhydrous @El> (100 mL) and the

mixture was cooled to and maintained-a8°C. Oxalyl chloride (677 pL, 7.99 mmol)

12

11

was added drop wise and the reaction was dtiiwe 20 min. 18b (2.10g, 6.15 mmol),
dissolved in CECI> (20 mL), was then added drop wise and after 20 min stirringy Et
(4.08 mL, 30.7 mmol) was added drop wise. The reaction was then allowed to slowly
warm to RT over a period of2h. The reactio was quenched withJ4®@ (50 mL) and
organics extracted followed by washing with 2.0 M HCI (2 x 40 mL), sat. NaHC®
40 mL), HO (1 x 40 mL) and brine (1 x 40 mL). Drying (Mgg@Qfiltration and
concentration gave a brown/orange oil. Flastloetatogrgphy was carried outpplied in
CH:Cly; eluted50:1 to 10:1CH.CI2/EtOAC) to afford the title compound as a yellow
solid (1.33 g, 3.92 mmol,486). Mpt: 7678 °C; R = 0.74 (9:1 CHCI/EtOAC); IR

( @a/cm, thin film): 3423, 3060, 2924H NMR (500 MHz, CCCls) :n = 4.95 (d,J =
4.8 Hz, 1H,1-H), 6.30 (1H,15-H), 6.90 (ddJ = 8.4, 0.8 Hz, 1H7-H), 7.127.13 (m, 2H,
10-H), 7.187.23 (m, 2H5,12H), 7.407.44 (m, 2H11-H), 7.467.49 (m, 1HB-H), 7.59
(d,J = 2.7 Hz, 1H19-H), 7.88 (dJ = 2.7 Hz, 1H,18H), 8.01 (ddJ = 7.9, 1.8 Hz, 1H,
4-H); 13C NMR (125 MHz, CDGQ)) :c = %2.0 C-1), 118.1 C-7) 119.4 C-10), 123.0
(C-5), 124.3 C-12), 126.5 C-3), 129.9 (C-11), 130.7 C-4), 130.8 (C-19), 134.3 (C-6),
134.8 €-21), 140.0 C-18), 150.2 C-16), 155.2 C-9), 157.2 C-8), 194.8 C-2); LRMS
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miz (ESt): 342 [ME'CI)+H]*, 340 [MECI)+H]*, 322 [MESCI)-OH]*; HRMS m/z
(ESI"): Found 340.0864 [MPCI)+H]*; C1sH15CINsO, requires 340.0853.

2-[(3-chloropyrazin-2-yl)amino]-1-(3,4-dimethoxyphenyl)ehanone, 1@

DMSO (417 pL, 5.89 mmglwas dissolved in anhydrous @El2 (25 mL) and the
mixture was cooled to and maintained-a8°C. Oxalyl chloride (249 uL, 2.94 mmol)
was added drop wise and the reaction was stirred for 15 H&mn(700 mg, 2.26 mmol),
dissolved in CECI> (20 mL), was then added drop wise and after 15 min stirringy Et
(2.5 mL, 11.31 mmol) was added drop wise. The reaction was then allowed to slowly
warm to RT over a period of 2 h. The reaction was quenched with(20 mL) and
organics extracted followed by washing with 2.0 M HCI (2 x 20 mL),MaHCG; (1 x

20 mL), BO (1 x 20 mL) and brine (1 x 20 mL). Drying (MggQfiltration and
concentration gave an off whiselid. Flash chromatography (@El, applied in CHCIy;
eluted50:1 to 10:1CH2CI2/EtOAC) gave the title compound as a white solid (543 mg,
1.76 mmol, B%). Mpt: 128130°C; R = 0.31 (5:1 CHCIl/ Et OA ¢ )nalcmt, Rin ( 3
film): 3399, 2936, 1677*H NMR (500 MHz, CDC}) :n = 8.96 (s, 3H9-H), 3.97 (s,
3H, 10-H), 4.88 (d,J = 4.2 Hz, 1H1-H), 6.43 (s, 1H12-H), 6.94 (d,J=8.2 Hz, 1H5

H), 7.57 (d,J = 1.7 Hz, 1H8-H), 7.64 (d,J = 2.9 Hz, 1H,16-H), 7.70 (dd,J = 8.2, 2.0
Hz, 1H,4-H), 7.96 (d,J = 2.5 Hz, 1H,15H); 13C NMR (125 MHz, CDGCJ) :c = 47.3
(C-1), 55.8 C-9), 55.9 C-10) 109.7 C-8), 110.0 C-5), 122.3 C-4), 127.3 C-3), 130.8
(C-16), 135.1 C-18), 139.8 (C-15) 149.0 C-7), 150.1 C-13), 153.9 C-6), 192.1 C-2);
LRMS m/z (CPH: 310 [ME’Cl+H]*, 308 [ME°Cl)+H]"; HRMS m/z (Cf): Found
308.0814M(**Cl)+H]*; C14H15CIN3Osrequires 308.0811.
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2-[(3-chloropyrazin-2-yl)amino]-1-(3,5-dimethylphenyl)ethanone, 19

8
7 4 OH
N. N 1
1)
8
6 ClI” N7 12

DMSO (1.71 mL, 24.2 mmplwas dissolved in anhydrous @El> (170 mL) and the
mixture was coad to and maintained at8°C. Oxalyl chloride (1.02 mL, 12.1 mmol)
was added drop wise and the reaction was stirred for 20 bd@h.(2.58 g, 9.30 mmol),
dissolved in CECI> (30 mL), was then added drop wise and after 20 min stirrindy Et
(6.18 mL, 46.6mmol) was added drop wise. The reaction was then allowed to slowly
warm to RT over a period of.2h. The reaction was quenched witbCH(50 mL) and
organics extracted followed by washing with 2.0 M HCI (2 x 40 mL), sat. NaHC®
40 mL), HO (1 x 40mL) and brine (1 x 40 mL). Drying (MgS{) filtration and
concentration gave a yellow solid (2.31, 8.37 mmol, 90%ich was carried through to
the next stage without further purificatioMpt: Decomposed before melting; R 0.76
(9:1 CHCI/EtOAC); IR Bma/cm?, thin film): 340, 2916, 1681, 1578, 1497 NMR
(500 MHz, CDC%) :n=12.40 (s, 6H7-H), 4.89 (d,J = 4.0 Hz, 1H1-H), 6.43 (s, 1H8-
H), 7.27 (s, 1HB-H), 7.65 (d,J = 3.0 Hz. 1H,12-H), 7.67 (s, 2H4-H), 7.97 (d,J= 3.0
Hz, 1H,11-H); 3C NMR (125 MHz, CDG)) :c = #0.9 C-7), 47.8 C-1), 125.4 C-4),
130.9 C-12), 134.2 (C-3), 135.1 C-14), 135.5 C-6), 138.4 (C-5), 139.8 (C-11), 150.0
(C-9), 193.6 C-2); LRMS m/z (ES): 276 [MC'CI)-H],, 274 [ME°CI)-H]; HRMS m/z
(ESI): Found 274.082 [M(®*CI)-H]"; C14H13N3OCI requires 274.0747.
2-[(3-chloropyrazin-2-yl)amino]-1-(3-thienyl)ethanone, 1@
9
4 Q H 10
5 @)Z%N;[Nj 12
ST7 o N 1
DMSO (128 puL, 1.81 mmdlwas dissolved in anhydrous @El2 (9 mL) and the mixture
was cooled to and maintained -&8°C. Oxalyl chloride (77.0 uL, 0.906 mmol) was
added drop wise and the reaction was stirred for 20 riiBe (178 ng, 0.697 mmol),
dissolved in CHCI> (5 mL), was then added drop wise and after 20 min stirringy Et

(463 pL, 3.48 mmol) was added drop wis The reaction was then allowed to slowly
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warm to RT over a period of 2 1/2 h. The reaction was quenched with2® mL) and
organics extracted followed by washing with 2.0 M HCI (2 x 10 mL), sat. NaHC®

10 mL), BO (1 x 10 mL) and brine (1 x 10 h Drying (MgSQ), filtration and
concentration gave an orange stickylid. Flash chromatographwgplied in CHCIy;
eluted50:1 t020:1 CH.CI2/EtOAC) gave the title compound as a yellow solid (135 mg,
0.531 mmol, 76%). Mpt: 13034°C; R = 0.85 (2:1 G.Clo/ Et OA C jJafcm}, tRin ( 3
film): 3407, 3107, 2917, 1682, 1584 NMR (600 MHz,CDCl) :1=4.84 (dJ= 4.4
Hz, 1H,1-H), 6.33(s, 1H9-H), 7.41 (ddJ = 5.0, 2.8 Hz, 1H5-H), 7.65 (ddJ = 5.0, 1.2
Hz, 1H,4-H), 7.66 (d,J = 2.8 Hz, 1H,13-H), 7.96 (d,J = 2.7 Hz,12-H), 8.26 (ddJ =
5.4, 3.0 Hz, 1H7-H); 3C NMR (150 MHz, CDCJ) :c = d9.0 C-1), 70.4 C-2), 121.6
(C-4), 125.5 C-7), 126.7 C-5), 131.3 C-13), 135.6 C-15), 138.8 C-12), 143.1 C-3),
150.8 C-10); LRMS m/z(CI*): 256 [ME'Cl)+H]*, 254 [MECI)+H]*; HRMS m/z (Ct):
Found 254.014M(*Cl)+H]*; C10HoN3OSClI requires 254.0155.

Synthesis of 3aryl-8-chloro-imidazo[1,2-a]pyrazines
8-chloro-3-(2-phenoxyphenyl)imidazo[1,2a]pyrazine, 2
Cl
9
N
6

2
Y/ 18 19
5 O
1 20
14

12
13

1% (1.33 g 3.92 mmol) was dissolved in anhydrous toluene (50 mL) and the mixture
was cooled on ice. Trifluoroacetic acid (2.11 mL, 24.7 mmol) was added and the reaction
was allowed to stir on ice for 30 min, followed by the addition of trifluoroacetic
anhydride (381 mL, 24.7 mmol). The reaction mixture was then stirred on ice for a
further 30 min and then at RT for 68 h. The reaction was then diluted with toluene (50
mL) and washed with NaHCGGolution (10% w/v, 3 x 30 mL) and brine (1 x 40 mL).
The organics wer dried (MgS@), filtered and concentrated to give crude brown oil.
Purification was carried owtia flash chromatographyapplied in CHCIy; eluted 50:1 to

5:1 CHCI2/EtOAc to afford the title compound as a yellow sticky solid (1.26 g, 3.92
mmol, 100%). Rs = 0.25 (9:1 CHClo/ Et OA ¢ ha/cml, Rin flme): 1460, 1231 H
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NMR (600 MHz, CDC4) :n = %.836.85 (m, 2H,18H), 7.057.10 (m, 2H,14,20H),
7.237.26 (m, 2H,19-H), 7.29 (td,J = 7.8, 1.2 Hz, 1H12-H), 7.467.49 (m, 1H13-H),
7.53 (dd,d = 72, 1.2 Hz, 1H11-H), 7.70 (d,J = 4.2 Hz, 1H,6-H), 7.86 (s, 1H2-H),
8.01 (d,J = 4.2 Hz, 1H5-H); 3C NMR (150 MHz, CDG)) :c = 1i18.3 C-5), 118.5 C-
18), 118.8 C-22), 124.2 (-10,12,20, 126.1 C-3), 130.0 C-19), 131.5 C-13), 132.0
(C-11), 135.6(C-2), 138.4 C-9), 143.9 C-8), 155.0 C-15), 156.0 C-17); LRMS m/z
(EI"): 323 [ME'CD]*, 321 [MECI]*; HRMS m/z (Ef): Found: 321.0659M(3°CI)]*;
C18H12CIN3O requires 321.0663

8-chloro-3-(3,4-dimethoxyphenyl)imidazo[1,2a]pyrazine, 20c

OMe
16

OMe
17

19c (280 mg, 0.912 mmol) was dissolved in anhydrous toluene (20 mL) and the mixture
was cooled on ice. Trifluoroacetic acid (490 uL, 6.39 mmol) was added and the reaction
was allowed to stir on ice for 30 min, followed by the additiof trifluoroacetic
anhydride (887 pL, 6.39 mmol). The reaction mixture was then stirred on ice for a
further 30 min and then at RT for 68 h. The reaction was then diluted with toluene (50
mL) and washed with NaHCGGolution (10% w/v, 3 x 30 mL) and ben(1 x 40 mL).
The organics were dried (MgaQfiltered and concentrated to give crude yellow solid.
Purification was carried owtia flash chromatographyafpplied inCH.Cly; eluted9:1 to
2:1 CHCI2/EtOAC) to afford the title compound as a wistid (46.8 mg, 0.162 mmol,
18%). Mpt: > 200°C; R = 0.32 (2:1 CHCl2/ Et OA ¢ )madcni, Rin filn): 2960,
2924, 1732H NMR (400 MHz, CDC) :w =18.93 (s, 3H16-H), 3.96 (s, 3H17-H),
6.99 (d,J = 2.0 Hz, 1H15H), 7.03 (d,J = 8.2 Hz, 1H,12-H), 7.10 (dd,J = 8.3, 2.0 Hz,
1H, 11-H), 7.67 (d,J = 4.6 Hz, 1H6-H), 7.84 (s, 1H2-H), 8.15 (d,J = 4.6 Hz, 1H5-
H); 3C NMR (100 MHz, CDGJ) :c=56.1 €-16), 56.2 C-17), 111.4 C-15), 111.8 C-
12). 116.3 C-5), 119.8 C-10), 121.0 C-11), 128.2 C-6), 129.2 C-3), 134.2 (C-2),
138.0 (C-9), 144.3 (C-8), 149.8 (C-14), 150.1 C-13); 290 [M(Cl)+H]*, 292
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[M(3'Cl)+H]"; HRMS m/z (ESY): Found 290.0683 [MECI)+H]*; C14H13N302Cl requires
290.0696.

8-chloro-3-(3,5-dimethylphenyl)imidazo[1,2a]pyrazine, 20d
Cl

13
14

19d (2.29 g, 8.31 mmol) was dissolved in anhydrous toluene (90 mL) and the mixture
was cooled on ice. Trifluoroacetic acid (4.48 mL, 58.1 mmol) was added and the reaction
was allowed to stir on ice for 30 min, followed blyet addition of trifluoroacetic
anhydride (8.09 mL, 58.1 mmol). The reaction mixture was then stirred on ice for a
further 30 min and then at RT for 68 h. The reaction was then diluted with toluene (50
mL) and washed with NaHCGGolution (10% w/v, 3 x 40 i) and brine (1 x 40 mL).

The organics were dried (MgQQfiltered and concentrated to give crude orange sticky
solid. Purification was carried outa flash chromatographyapplied in CHCIy; eluted

40:1 CHCI/EtOAC) to afford the title compound ag/ellow solid (531.7 g, 2.06 mmaol,
25%). Mpt: 178180°C; R = 0.32 (9:1 CHCl/ Et OA ¢ Ja/cmi}, Rin f{inz): 2918,

1603 'H NMR (600 MHz, CDCJ) :n = .41 (s, 6H14-H), 7.14 (s, 1H13-H), 7.16 (s,

2H, 11-H), 7.69 (d,J = 4.6 Hz, 1H,6-H), 7.87 (s,1H, 2-H), 8.21 (d,J = 4.6 Hz, 1H5-

H); 3C NMR (150 MHz, CDQ) :c = #1.5 C-14), 116.6 C-5), 125.9 C-11), 127.4 C-

10), 128.3 C-6), 129.6 (C-3), 131.3 C-13), 134.5 C-2), 138.3 (C-9), 139.5 (C-12),

144.4 C-8); LRMS m/z (EN): 259 [MEG'CN]*, 257 M(**CD)]*; HRMS m/z (Ct): Found:
257.0717M(*CI)]*; CraH12CINsrequires 257.0714.
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8-chloro-3-(3-thienyl)imidazo[1,2-a]pyrazine , 20
Cl

Ao
2
SN
5
a
ST 12

11
14

19 (345mg, 1.36 mmol) was dissolved in anhydrous tolued® (L) and the mixture
was cooled on ice. Trifluoroacetic acit®Q puL, 10.3mmol) was added and the reaction
was allowed to stir on ice for 30 minutes, followed by the addition of trifluoroacetic
anhydride {.43L, 10.3mmol). The reaction mixture was then stirred on iceafturther

30 minutes and then at RT for 68 h. The reaction was then diluted with toluene (20 mL)
and washed with NaHCGolution (10% wi/v, 3 x 10 mL) and brine (1 x 10 mL). The
organics were dried (MgS{Q) filtered and concentrated to give crude orandge oi
Purification was carried owta flash chromatographyapplied in CHCI»; eluted 20:1 to

5:1 CHCI/EtOAC) to afford the title compound as an off whaelid (105 mg, 0477
mmol, 33%). Mpt: 178180°C; R = 0.34 (5:1 CHClo/ Et OA ¢ jafcm, tRin finy:
3098, 1462H NMR (600 MHz,CDCls) :n = ©.347.36 (m, 1H12-H), 7.58 (s, 1H14-

H), 7.59 (dJ = 0.7 Hz, 1H11-H), 7.73 (d,J = 4.6 Hz, 1HB-H), 7.91 (s, 1H2-H), 8.19

(d,J = 4.6 Hz, 1H5-H); *C NMR (150 MHz, CITls) :c = {i16.7 C-5), 124.2 C-14),
125.0 C-10), 126.7 C-12), 127.7 C-3), 128.0 C-11), 128.6 C-6), 134.6 C-2), 138.1
(C-9), 144.5 C-8); LRMS m/z(CI*): 238 [MC'CI)+H]*, 236 [ME°CI)+H]*; HRMS m/z
(CI"): Found 236.005M(3°Cl)+H]*; CioH7N3SCI reguires 236.0049.
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Synthesis of 2aryl-8-chloro-imidazo[1,2-a]pyrazines
8-chloro-2-(2-phenoxyphenyl)imidazo[1,2a]pyrazine, 21b

Cl
1 12
Nékr/N

13

6 \/N\/)—Q

5 3 14

Q 18
ar

20
15b (438 mg, 1.50 mmol), -2minoe3-chloropyrazine (195 mg, 1.50 mmol), NaHEO
(158 mg, 1.88 mml) and'BuOH (9 mL) were stirred under reflux for 48 h. The reaction
was cooled to RT and solvent remowedracuo The sample was taken up in &b (25
mL) and washed with ¥0 (3 x 10 mL). The combined aqueous extractsewarther
washed with CECl> (4 x 10 mL), and the organic extracts were combined, dried
(MgSQy), filtered and solvent removed. Flash chromatogra@pplied inpet. ether
eluted 25:1 to 10:1 to 5:1 to 3pkt. ethelEtOAC) afforded a pale yellow solid1$6 mg,
0.485mmol, 32%). Mpt > 200°C; R = 0.75 (1:1pet. ethelEtOACQ) ; hafom( thin
film): 10717 1225 *H NMR (600 MHz, CDCY) :n = 6.97 (ddJ = 1.5, 8.2 Hz, 1H14
H), 7.07 (d,J = 7.6 Hz, 2H,18H), 7.16 (t,J = 7.4 Hz, 1H20-H), 7.29i 7.34 (m, 2H,
12,13H), 7.38 (dd,J = 8.6, 7.5 Hz, 2H19-H), 7.65 (d,J = 4.5 Hz, 1H,6-H), 7.99 (d,J =
4.5 Hz, 1H5-H), 8.31 (s, 1H3-H), 8.59 (dd,J = 7.6, 1.9 Hz, 1H11-H); 3C NMR (150
MHz, CDCk) :c = fi15.3 C-3), 118.5 C-5), 118.8 C-18), 119.0 C-14), 123.7 C-20),
123.8 C-10), 124.1 C-12), 127.8 C-6), 129.7 (C-13), 129.9 C-19), 130.1 C-11),
137.1 C-9), 143.2 C-2), 143.3 C-8), 154.6 C-15), 156.5 C-17); LRMS m/z (ES):
324 [ME'CI+H]*, 322 [ME°CI)+H]*; HRMS m/z (CT): Found 322.0755fM(**CI)+H]";
C18H13CIN3O requires 322.0747.
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8-chloro-2-(3,4-dimethoxylphenyl)imidazo[1,2a]pyrazine, 21c
cl 9 11 12 17
N)\r/"‘
GK/N\/)—QOMe
53 B ome
16
A mixture of 15¢c (229 mg, 0.885 mmol), -Aminc3-chloropyrazine (115 mg, 0.885
mmol) and NaHC®(93.0 mg, 1.11 mmol) ifBuOH (5 mL) were stirred under argon,
under reflux for 40 h. Aftethis point, the reaction mixture was cooled to RT and solvent
removedin vacuo The resulting @nge solid was dissolved in @E> (30 mL) and
washed with HO (3 x 30 mL). The aqueous laysvere extracted further with GBI (2
x 20 mL) before the cobined organics were washed with brine (20 mL), dried (MgSO
filtered and solvent removed to give a light brown solid. Hrletomatographyapplied
in pet. ethereluted3:1 pet. etherEtOAc) was carried out to afford the title compound
(155 mg, 0.53ammol, 61%). Mpt: Decomposed before melting; R 0.11 (1:1pet.
ethef Et OA ¢ Jmadcmt, Bin film): 3142, 293, 2833, 1498H NMR (600 MHz,
CDCl) :x=8.93 (s, 3H16-H), 4.00 (s, 3H17-H), 6.93 (d,J = 8.3 Hz, 1H12-H), 7.48
(dd,J=8.2, 2.1 K, 1H,11-H), 7.59 (d,J = 2.1 Hz, 1H15H), 7.65 (d,J = 4.5, 1H,6-
H), 7.96 (s, 1H3-H), 8.02 (d,J = 4.5 Hz, 1H5-H); 3*C NMR (150 MHz, CDCJ) :c=1U
56.0 C-16), 56.1 C-17), 109.6 C-15), 110.6 C-3), 111.2 C-12). 118.3 C-5), 119.3
(C-11), 125.2 C-10), 128.0 C-6), 138.0 C-9), 143.1 C-8), 148.3 (C-2), 149.3 C-13).
149.9 C-14); LRMS m/z (ESY): 292 [MPCl+H]*, 290 [MECH+H]*; HRMS m/z
(ESI): Found 290.068M(3°Cl)+H]*; C14H13CIN3O2 requires290.0696

8-chloro-2-(3,5-dimethylphenyl)imidazol[1,2-a]pyrazine, 21d

11
NQ\"FN
\/N / b
6
5 3

A mixture of 15d (530 mg, 2.33mmol), 2amino3-chloropyrazine 302 mg, 2.33mmol)
and NaHCQ (245 mg, 2.92 mmol) in 'BuOH (11 mL) were stirred under argpnnder
reflux for 40 h. After this point, theeaction mixture was cooled to RT and solvent
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removedin vacuo The resulting orange solwas dissolved in C#Cl> (100 mL) and
washed with HO (3 x40 mL). The aqueous layevgere extracted further with GBI (2
x 50 mL) before the combined organicere washed with brin&g% mL), dried (MgSQ),
filtered and solvent removed to give crude orange sokthsh chromatographyl¥:
applied inpet. ethereluted 9:1 to 5:1 to 2:1 pet. ether/EtOAES: 2applied in CHCIy;
eluted 9:1 CHCI/EtOAC) was carrid out to afford the title compoun@45 mg, 0951
mmol, 41%). Mpt: 158162°C; R = 0.68 (2:1 CHCl/ Et OA ¢ )Jaf/cny, tRin f{ns:
2920, 13651H NMR (500 MHz, CDCJ) v = 2.38 (s, 6H14-H), 7.05 (s, 1H13-H),
7.62 (s, 2H11-H), 7.66 (d,J = 4.5 Hz, 1H,6-H), 7.99 (s, 1H3-H). 8.02 (d,J = 4.5 Hz,
1H, 5-H); °C NMR (125 MHz, CDCJ) :c = 21.3 C-14), 111.3 C-3), 118.4 C-5),
124.5 C-11), 128.0 C-6), 131.1 C-13), 132.1 C-10), 138.2 C-9), 138.6 C-12), 143.4
(C-8). 148.6 C-2); LRMS m/z (EI: 257 [M(3*CI)]*, 259 [ME'CI)]*; HRMS m/z (El):
Found 257.0718M(*Cl)]*; C14H12CINs requires 257.0714.

8-chloro-2-(3-thienyl)imidazo[1,2-a]pyrazine, 2%

Cl i
N)wéN =~ 12
QWS

5 3 14
15e (293 mg, 1.43 mmol), -2mino-3-chloropyrazine (185 mg, 1.43mol), NaHCQ
(150 mg, 1.79 mmol) an®uOH (6 mL) were stirred under reflux for 41 h. The reaction
was cooled to RT and solvent removedracuo The sample was taken up in water (15
mL) and extracted with DCM (2 x 20 mL). The combined organics werbedawith
H>O (2 x 15 mL) and brine (15 mL) before they were dried (M9S@itered and
concentrated to give crude brown/orange solid. Flash chromatograppled inpet.
ether eluted2:1 pet. etherEtOAC) afforded a pale yellow soli(l09 mg, 0.464 mui,
32.4%). Mpt: decomposed before melting; R 0.33 (1:1pet. ether/EtOAQ); IR
( da/cny, thin film): 12401 1480;'H NMR (600 MHz, CDCJ) : w= 7.84 (ddJ= 5.0,
3.0 Hz, 1H,12-H), 7.58 (dd,J = 5.0, 1.3 Hz, 1H11-H), 7.69 (d,J = 4.4 Hz, 1H,6-H),
7.93 (s, 1H3-H), 7.96 (dd,J = 3.0, 1.3 Hz, 1H4-H), 8.04 (d,J = 4.4 Hz, 1H,5-H); 13C
NMR (150 MHz, CDC4) :c =d11.1 C-3), 118.4 C-5), 123.6 C-14), 126.0 C-12),
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126.6 C-11), 128.1 C-6), 134.1 C-10), 138.0 C-9), 143.3 C-8), 144.3 C-2); LRMS
m/z (EST) 238 [ME'CI)+H]*, 236 [MECI)+H]*; HRMS m/z (ES!): Found: 28.0056
[M(®*CI)+H]*; C10H7CIN3S requires 236.0049.

Synthesis offirst generation 2- and 3-substituted 8aminoimidazo[1,2a]pyrazines
4-methyl-N-[2-(2-naphthyl)imidazo[1,2-a]pyrazine-8-yl]benzenesulfonamide, 1
23 0,0

37 20
26 Nékf/N 2
6\/'\] 7
5 0

19
12
17
14

16 15
All glasswae was evacuated and flushed with argon prior to @8&a (12.3 mg, 0.044
mmol), 4toluenesulfonamid@2 (9.10 mg, 0.053 mmol), ¥COz (7.30 mg, 0.053 mmol),
1 mol% Pd(dba)(0.120 mg) and 5 mol%ert-butyl XPhos (0.600 mg) were weighed into
a 5 mL round bttom flask.'BuOH (1 mL) was added and the reaction was stirred under
reflux for 40 h. The reaction mixture was cooled to RT, dilutgtd MeOH and filtered
through @lite (prewashed with MOH). Flash chromatographgpplied in CHCI;
eluted 10:1 to It CHCI2/EtOAC) afforded the target compound as a white solid (7.50
mg, 0.018 mmol, #%6). Mpt: Decomposed before melting;s R= 0.62 (1:1
CH:CI/EtOA ¢ ) ; makCRYY, thia film): 323, 3112, 2923, 2854, 15784 NMR (600
MHz, DMSO-ds) :+ = 2.36 (s, 3H26-H), 7.16 (bs, 1H6-H), 7.39 (d,J = 8.2 Hz, 2H,
24-H), 7.60- 7.62 (m, 2H15,16H), 7.74 (dJ= 8.9 Hz, 1H11-H), 7.87 (bdJ = 6.8 Hz,
1H, 5, 23-H) 7.91 (s, 1H2-H), 8.00- 8.04 (m, 2H,14,17-H), 8.11 (d,J = 8.2 H,12-H),
8.21 (s, 1H19-H), 11.70 (s, 1H20-H); 3C NMR (150 MHz, DMSQds) :c = 81.0 C-
26), 108.7 C-5), 116.8 C-6), 124.6 C-10), 125.7 C-11), 126.1 C-23), 127.1 C-
15,19, 127.4 C-19), 128.1 C-14,1%, 129.0 C-12), 129.6 (C-24), 130.6 C-3), 132.8
(C-13,18, 133.3 C-2), 135.6 (C-9), 140.1 C-22), 142.6 (C-25), 144.5 C-8); LRMS
m/z (EST): 415 [M+H]" 260 [M-SQ,CsH4CHs+H]*; HRMS m/z (ES'): Found 415.1230
[M+H]*; C23H19N402S requires 415.1229
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4-methyl-N-[2-phenoxyphenyl)imidazo[1,2a]pyrazine-8-yl]benzenesulfonamide, 2

12 13

All glassware was evacuated and flushed with argon prior to 26e.(516 mg, 1.60
mmol), 4toluenesulfonamid@2 (330 mg, 1.93 mmol), KCOz; (266 mg, 1.93 mmol), 1
mol% Pd(dba) (5.20 mg) and 5 mol%ert-butyl XPhos (26.0 mg) were weighed into a
50 mL round bottom flaskBuOH (10 mL) was added and the reaction was stirred under
reflux for 40 h. The reaction mixture wasoted to RT, dilutedvith MeOH and filtered
through @lite (prewashed with MeOH). Flasthoomatgraphy was carried ouagplied

in CHxClo; eluted10:1 CHCI/EtOAc to 1:1 gradient followed b0% MeOHCHCI>)

to afford the title compound as yellow so(itB8 mg, 0.412 mmol&2%6). Mpt: > 200°C;
Ri=0.18 (2:1 CHCl/ Et OA ¢ hafcmy, tRin fiimd: 3243, 29171588 *H NMR (600
MHz, CDChk) :n =@.37 (s, 3H27-H), 6.85 (d,J = 7.8 Hz, 2H,18-H), 7.04 (d,J = 8.4
Hz, 2H,6, 14H), 7.07 (t,J = 7.2 Hz, 1H,20H), 7.237.27 (m, 5H,12, 19, 25H), 7.43
7.46 (m, 3H5, 11, 13H), 7.65 (s, 1H2-H), 7.94 (bs, 2H24-H), 11.45 (bs, 1H21-H);
13C NMR (150 MHz, CDQ) :c = #1.7 C-27), 109.5 C-5), 115.1 C-6), 118.6 C-10),
118.8 C-18), 118.9 C-14), 124.0 C-12), 124.2 C-20), 126.8 C-24), 128.1 (C-3),
129.4 C-25), 130.0 C-19), 131.5 C-13), 132.1 C-11), 134.6 C-2), 136.0 C-9), 139.5
(C-23), 143.2 C-26), 146.0 C-8), 155.0 C-15), 155.9 C-17); LRMS m/z (ESI): 457
[M+H] ", 302 [M-CsH5-SO]". HRMS m/z (E$): Found: 455.1183 [MH]"; CosH19N4OsS
requires 455.1178.
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N-[3-(3,4-dimethoxyphenyl)imidazo[1,2a]pyrazine-8-yl]-4-methyl-benzene

sulfonamide, 3

21 0 0
22 S\NH18
/[j N
24 N)\f/
2
s A
5 10 15
11
OMe16
12
OMe

17

All glassware was evacuated and flushed with argon prior to 282(95.0 mg, 0.033
mmol), 4toluenesulfonamid@2 (67.5 mg, 0.039 mmol), ¥CO; (54.4 mg, 0.039 mmol),
1 mol% Pd(dba)(0.950 mg) and 5 mol%ert-butyl XPhos (4.75 mg) were weighed into
a 10 mL round bottom flaskBuOH (2 mL) was added and the reaction wasetimnder
reflux for 40 h. The reaction mixture was cooled to RT, diluted with MeOH iiaceti
through @lite (prewashed with MeOH). Flasthoomatographyvas carried outapplied
in CH2Cly; eluted 50:1 to 20:1 to 5:1 to 2:1 to 1:1 LHY/ELOACQ) to affard the title
compound as a yellow solid (42.3 mg, 0.010 mr@615%). Mpt: >200C; R = 0.08 (1:1
CHCl/ Et OA ¢ Ja/crd, tRin f{lnme): 3244, 3129, 2838, 158%1 NMR (600 MHz,
CDChk) :1=10.34 (s, 3HR24-H), 3.89 (s, 3H16-H), 3.93 (s, 3H17-H), 6.93 (d,J=1.8
Hz, 1H,15H), 6.98 (d,J= 8.3 Hz, 1H,12-H), 7.02 (ddJ= 8.2, 1.8 Hz11-H), 7.13 (bs,
1H, 6-H), 7.21 (d,J = 8.1 Hz, 2H22-H), 7.41 (bs, 1H5-H), 7.64 (s, 1H2-H), 7.92 (d,J

= 8.1 Hz, 2H,21-H), 11.53 (s, 1H18H); 13C NMR (150 MHz, CDCh) :c = @1.5 C-

24), 56.1 C-16), 56.2 C-17), 108.0 C-5), 111.5 C-15), 111.7 C-12), 116.1 (C-6),

119.5 C-10), 121.2 C-11), 126.6 C-21), 129.4 C-22), 131.4 C-3), 133.1 C-2), 135.6
(C-9), 139.3 (C-20), 143.2 C-23), 145.8 (C-8), 149.6 C-14), 150.1(C-13); LRMS m/z
(ESI): 425 [M+H]", 447 [M+Na], HRMS m/z (ES): Found 423.0940 [MH]";

C21H21N404S requires 423.0949.
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N-[3,5-dimethylphenyl)imidazo[1,2-a]pyrazine-8-yl] -4-methyl-benzenesulfonamide,
4
18 O_ O

N7 15

19 “NH
/[j N)\QFN

13
14

All glassware vas evacuated and flushed with argon prior to U@l (93.8 mg, 0.364
mmol), 4toluenesulfonamid@2 (74.8 mg, 0.437 mmol), COs (60.4 mg, 0.437 mmol),
1 mol% Pd(dba)(2.10 mg) and 5 mol%ert-butyl XPhos (7.70 mg) were weighed into a
10 mL round bottonflask. 'BuOH (2 mL) was added and the reaction was stirred under
reflux for 40 h. The reaction mixture was cooled to RT, dilutétt MeOH and filtered
through lite (prewashed with MeOH). Flasthoomatography as carried outapplied

in CHxCly; eluted 9:1 to 1:1 CHCI/EtOACc followed by 5% MeOH/CLECIy) to afford the
titte compound as a pale yellow solid (96.2 mg, 0.245 mmol, 67%). Mpt: %208: =
0.5 (CHCl/ 10 % Me OHgy/cm?, thiRr filrf)33253, 159L; 'H NMR (600 MHz,
CD:Cl) :n=8.38 (s, 6H14-H), 2.39 (s, 3H21-H), 6.98 (bs, 1H6-H), 7.11 (s, 2H11-
H), 7.13 (s, 1H13-H), 7.30 (d,J = 8.0 Hz, 2H19-H), 7.50 (bs, 1H5-H), 7.64 (s, 1H2-
H), 7.9 (bd,J = 6.1 Hz, 2H,18H), 11.33 (bs, 1H15H); *C NMR (150 MHz,
CDClp) :c=#1.4 C-14), 21.7 C-21), 108.9 C-5), 115.8 C-6), 125.9 C-3), 126.4 C-
11), 126.8 C-18), 129.8 C-19), 131.4 (C-13), 132.2 C-10), 133.6 C-2), 136.1 C-9),
139.4 C-12), 139.7 C-17), 143.9 C-20), 146.2 C-8); LRMS m/z (ESY): 415 [M+Nal[,
393 [M+H]"; HRMS m/z (ES!): Found: 393.1366 [M+H] C2iH21N4O2S requires
393.1385.
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4-methyl-N-[4-[[3-(3-thienyl)imidazo[1,2-a]pyrazine-8-yllamino]phenyl]benzene

sulfonamide, 6

All glassware was evacuated and flushed with argon prior to 28&(94.9 mg, 0.403
mmol), N-(4-aminophenyb4-methylbenzenesulfonamid@s3 (126.8 mg, 0.484 mmol, 1.2
equiv.), NaCBu (54.2 mg, 0.564nmol, 1.4 equiv), 1 md% Pd(dba} (3.7 mg) and 3
mol% DavePhos (4.8ng) were weighednto a 25 mL round bottom flask. Toluene (4
mL) was added and the reactimas stirred under reflux for 18 The reation mixture
was cooled to RT and the solvents remoiwedacuo Flash chomatographydpplied in
pet. ether; elute@:1 to 1:1pet. ether/EtOACwas carried out to give a mixture of the
product and starting sulfonamide. eWwrse phase preparative HPLGB5(to 55%
MeCN/H0O over 10 mijpwascarried out to afford title compour(®T 15.5 min)as off
white sold (56.7 mg, 0.123mmol, 3®6). Mpt: 108110 °C; Rf = 0.62 (1:1
CHCl/ Et OA ¢ Ja/crd, Rin flme): 3112, 1624, 1542, 150841 NMR (600 MHz,
CDsOD) :n=8.38 (s, 3H26-H), 7.17 (d,J = 5.4 Hz, 1HB-H), 7.28 (d,J = 9.0 Hz, 2H,
17-H), 7.33 (d,J = 8.4 Hz, 2H24-H), 7.48 (d,J = 9.0 Hz, 2H,18H), 7.49, (ddJ = 5.4,
1.2 Hz, 1H,11-H), 7.727.73 (m, 3H,12-H, 23-H), 7.92 (ddJ = 2.4, 1.2 Hz, 1H14-H),
7.96 (bs, 1H2-H), 8.02 (dJ = 5.4 Hz, 1H5-H); *H NMR (600 MHz, COCl3) :n = .38
(s, 3H,26-H), 6.69 (s, 1H20-H), 7.07 (dJ= 8.8 Hz, 2H18-H), 7.22 (d,J= 8.2 Hz, 2H,
24-H), 7.34 (ddJ = 4.0, 2.0 Hz, 1H11-H), 7.52 (d,J = 4.7 Hz, 1H6-H), 7.547.56 (m,
2H,12,14H), 7.63 (d,J = 8.2 Hz, 2H23-H), 7.64 (s, 1H2-H), 7.71 (d,J = 4.7 Hz, 1H,
5-H), 7.79 (d,J = 8.8 Hz, 2H,17-H), 8.34 (bs, 1H,15H); 3C NMR (150 MHz,
CDs0D) :c= 1.4 C-26), 112.2 C-5), 119.8 C-6), 122.7 C-17), 126.1 C-14), 126.6
(C-18), 128.0 C-11), 128.3 C-10), 128.3 (C-23), 128.9 C-12), 129.1 C-3), 130.7 C-
24), 132.1 C-19), 133.0 C-9), 134.2 C-2), 138.2 (C-22), 138.8 (C-16), 145.3 (C-25),

29



146.2 C-8); 13C NMR (150 MHz, CDGJ): 21.7 C-26), 109.7 C-5), 120.3 C-17), 123.6
(C-12), 123.9 C-18), 124.5 C-10), 126.9 C-11), 127.4 C-14), 127.5 (overlapping
signals,C-2, 23, 128.1 C-3), 129.1 C-6), 129.8 C-24), 131.2 C-19), 132.9 C-9),

136.2 C-22), 137.4 C-16), 143.9 C-25), 146.1 C-8); LRMS m/z(ES'): 484 [M+Nal,

462 [M+H]"; HRMS m/z (ES): Found 462.1065 [M+H] CasH20NsS:0; requires
462.1058

4-methyl-N-[2-(2-naphthyl)imidazo[1,2-a]pyrazine-8-yl]benzenesulfonamide, 7
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All glassware was evacuated and flushed with argon prior to 2%&(50.0 mg, 0.178
mmol), 4toluenesulfonamid@2 (36.9 mg,0.215 mmo] 1.2 equiv.), NaéBu (24.1mg,
0.250 mmol, 1.4 equiv), 1 mol% Pd(dba} (1.6 mg) and 3mol% DavePhos (2.1mg)
were weighedrnito a 25 mL round bottom flask. Toluene L) was added and the
reaction was stirred under reflux for 24 h. Thectiea mixture was cooled to RT and the
solvents removed in vacuo. The residue was taken up #ClekBO mL) and washed
with water (3 x 30 mL). The combined aqueous extracts were washed witbl>GB0
mL). The CHCI> layers were combined, washed with br{88 mL), dried over MgS®©
andthe solvents removed in vacuo to give an orange ©ile crude product was dry
loaded onto a column and purified bgsh chromatogrdyy (applied in pet. ether; eluted
4:1 to 1:1pet. ether/EtOALto givethe targecompoundas a white solid (68.7 m@,166
mmol, 93%).

Alternative microwave procedure:

In a 2 mL microwave vial, P@dba} (0.7 mg, 1 mol%), DavePhos (0.8 mg, 3 moka)
NaCJBu (9.6 mg, 0.100 mmol, 1.4 equiv.) were dissolved in anhydrous toluene (1 mL)
21a (20mg, 0.072 mmol) an@2 (14.7 mg, 0.086 mmoll.2 eqiv.) were added and the
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reaction mixtire was stirred at 16 for 10 minwith a 20 bar pressure limit. The
solvent was removedn vacuo and the crude mixture was purifiedia flash
chromatographyappled pet. ethereluted 4:1to 1:2pet. ethel) to give7 as a white solid
(13.6 mg, 4%).

Mpt: >200°C; R = 0.32 (1:1CH:CI/EtOAC); | R mafcai?, thin film): 3253; *H NMR
(600 MHz, DMSQde) :n= %37 (s, 3H26-H), 7.16 (bdJ = 5.2 Hz, 1H6-H), 7.39(d, J
= 8.2 Hz, 2H24-H), 7.51- 7.54 (m, 2H,15,16H), 7.86 (bdJ = 5.2 Hz, 1H5-H), 7.89
(d,J=8.0 Hz, 2H23-H), 7.92 (dJ= 7.7 Hz, 1H14-H), 7.98 (d,J = 8.6 Hz, 1H12-H),
8.01- 8.05 (m, 2H,11,1#H), 8.52 (s, 1H19-H), 8.59 (s, 1H3-H), 11.69 (s, 1H, NH:
20-H); *C NMR (150 MHz, DMSQds) : ¢ =21.0 C-26), 111.0 C-5), 115.3 C-3),
116.8 C-6), 123.8 C-11), 124.2 C-19), 126.2 C-23), 126.3 C15/16, 126.6 C-15/16),
127.7 C-14), 128.3 C-17), 128.4 C-12), 129.5 C-24), 130.0 C-10), 132.8 (C-13),
133.2 C-18), 135.6 C-9), 140.0 C-22), 142.7 C-25), 144.5 C-8), 145.3 C-2); LRMS
m/z (ESH): 415 [M+H]", (ESNH: 413 [M-H], HRMS m/z (ES!): Found 415.1219
[M+H]™; C23H1aN4O3S requires 415.1229.

4-methyl-N-[2-(2-phenoxyphenyl)imidazo[1,2a]pyrazine-8-yllbenzenesulfonamide,
8
24 O\ 0
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All glassware was evacuated and flushed with argon prior to 28e.(130 mg, 0.405
mmol), 4toluenesulfonamid@2 (83.1 mg, 0.486 mmol), ¥CO; (67.1 mg, 0.127 mmol),
Pd(dba) (1.30 mg) and 5 mol%ert-butyl XPhos (6.50 mg) were vghed into a 10 mL
round bottom flask'BuOH (3 mL) was added and the reaction was stirred under reflux
for 48 h. The reaction mixture was cooled to RT, diluted with Mg@®0 mL) and
filtered through @lite (prewashed with MeOH). Flash chromgtaphy vas carried out
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(applied in CHCIy; eluted100% CHCI> to 40:1 to 30:1 to 10:1 to 1:1 CBI/EtOAC) to
afford the title compound as a yellow solid (23.9 mg, 0.052 mr&&d)1Mpt: >200°C;
Ri=0.18 (9:1CH,Cl/ Et OA ¢ hafcny, tRin fiimy: 3245, 1586'H NMR (600 MHz,
CD.Cly) :n =2.43 (s, 3H27-H), 6.91 (bs, 1HB-H), 6.96 (d,J = 8.1 Hz, 1H,14-H),
7.08 (dd,J = 8.8, 0.7 Hz, 2H18H), 7.17 (t,J= 7.1 Hz, 1H20-H), 7.27 (t,J = 7.3 Hz,
1H,12-H), 7.3L7 7.37 (m, 4H5,13,25H), 7.381 7.41 (m, 2H19-H), 7.91 (bdJ= 5.7
Hz, 2H,24-H), 8.12 (s, 1H3-H), 8.48 (ddJ = 7.8,1.7 Hz 1H11-H), 11.41 (s, 1H21-
H); 3C NMR (150 MHz, CRCl,) :c = #1.3 C-27), 110.2 C-5), 115.0 C-6), 117.7 C-
3), 118.8 C-18), 118.9 (C-14), 123.7 C-20), 123.8 C-10), 123.9 C-12), 126.2 (C-24),
129,1 C-11), 129.5 C-15,25, 130.0 C-19), 134.7 C-9), 139.4 (C-23), 142.1 C-2),
143.5 C-26), 145.5 C-8), 154.3 C-15), 156.5 C-17); LRMS m/z (ES!): 457 [M+H]",
HRMS m/z ESI): Found 455.1167 [M +H] CosH19N4OsS requires 455.1178.

N-[2-(3,4-dimethoxylphenyl)imidazo[1,2-a]pyrazine-8-yl] -4-methyl-benzene
sulfonamide, 9
21 O_ O
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All glassware was evacuated and flushed with argon prior to 2% (200 mg, 0.691
mmol), 4toluenesulfonamid@2 (142 mg, 0.829 mmol), ¥C0z (115 mg, 0.829 mmol), 1
mol% Pd(dba) (2.00 mg) and 5 mol%ert-butyl XPhos (10.0 mg) were weighed into a
10 mL round bottom flaskBuOH (4 mL) was added and the reaction was stitnaeder
reflux for 48 h. The reaction mixture was cooled to RT, diluted with MéOM mL)
and filtered through @lite (prewashed with MeOH). Flash chromgtaphy was carried
out (@pplied in CHCIy; eluted100% CHCI, to 50:1 to 1:9 CHCI/EtOAc followedby
CH2CI2/10% MeOH) gave the title compound as a yellow sticky sold (5.2 mg, 0.012
mmol, 2%). Mpt: >200°C; R = 0.26 (1:1 CHCl/ Et OA ¢ )mgicmt, Biin filra):
3274, 3138, 1584H NMR (600 MHz, DMSQds) :n = .36 (s, 3H24-H), 3.78 (s, 3H,
16-H), 3.83 (s, 3H17-H), 7.02 (d,J = 8.2 Hz, 1H12-H), 7.13 (bd,J = 4.9 Hz, 1HB-H),
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7.37 (d,J= 8.2 Hz, 1H22-H), 7.45 (bs, 1H11-H), 7.47 (bs, 1H15-H), 7.81 (dJ= 5.5
Hz, 1H,5-H), 7.87 (d,J = 8.0 Hz, 2H21-H), 8.41 (s, 1H3-H), 11.63 (s, 1H18H); 1°C
NMR (150 MHz, DMSQde) :c = 81.0 C-24), 55.5 C-16), 55.6 C-17), 108.9 C-15),
111.0 €-5), 111.9 C-12), 114.3 C-3), 116.6 C-6) 118.2 C-11), 125.3 -10), 126.1
(C-21), 129.5 C-22), 135.0 C-9), 139.8 C-20), 142.7 C-23), 144.4 C-8), 145.6 C-2),
149.0 C-14), 149.1(C-13); LRMS m/z (ES): 423 [M+H]"; HRMS m/z (ES): Found
423.1115 [M+HT; C21H21N404S requires 423.1127

N-[2-(3,5-dimethylphenyl)imidazo[1,2-a]pyrazine-8-yl] -4-methylbenzene

sulfonamide, 10

18 O\\ //O
19 \NH15 14
1
N)\KN
21
GR/N / "

A mixture of 21d (100 mg, 0.88 mmol), 4toluene sulfonamid®2 (79.8 mg, 0.466
mmol), Pd(dppf)G (6.30 mg, 2 mol%) and @80z (152 mg, 0.466 mmol) in anhydrous
toluene (3 mL) were stirred under reflux, under Ar. After 21 h, the reaction was cooled
to RT, diluted with toluene (20 m)land washed with #D (10 mL) and brine (10 mL).
Further extraction of the aqueous layers was carried out usipGl£(3 x 10 mL). The
combined organics were dried (Mgg3Qfiltered and solvent removed vacuo Flash
chromatography (applied in GHly; eluted 19:1 CHCI/EtOAc) afforded the title
compound as a yellow solid (43.4 mg, 0.111 mme6¥%}2 Mpt: >200 °C;R: = 0.37 (2:1
CHxClo/ Et OA ¢ Jafcml, Rin f{lng): 2928, 1595!H NMR (600 MHz,(CDs3).SO):
Un = 2.31 (s, 6H14-H), 2.36 (s, 3H21-H), 6.97 (s, 1H13-H), 7.13 (t,J= 5.4 Hz, 1H6-
H), 7.38 (d,J = 8.1 Hz, 2H,19-H), 7.54 (s, 2H11-H), 7.81 (d,J = 5.4 Hz, 1H5H),
7.87 (d,J = 8.1 Hz, 2H18-H), 8.42 (s, 1H3-H), 11.63 (bd, = 5.4 Hz, 1H7/15H); 13C
NMR (150 MHz, (CDs3).SO) :c =1®1.0 (overlapping signalsz-14,21, 111.0 C-5),
114.8 C-3), 116.7 C-6), 123.3 C-11), 126.1 C-18), 129.5 C-19), 129.8 C-13), 1324
(C-10), 135.2 C-9), 137.9 C-12), 139.9 C-17), 142.6 C-20), 144.5 C-8), 145.5 C-2);
LRMS m/z (ES): 393 [M+H]", HRMS m/z (ES: Found 391.1236 [MH]"; C21H19N4O>
requires 391.1229
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4-methyl-N-[4-[[2-(2-naphthyl)imidazo[1,2-a]pyrazine-8-ylJamino]phenyl]benzene

sulfonamide, 11

29 31
25 28
23 H /@/
22 N;s\\
20 o)
HN " 12
SO
6 &N 7 10 O 15
5 3 19
17 16
In a 2 mL microwave vial, P@dba} (0.7 mg, 1 mol%), DavePhos (0.8 mg, 3 mok)
NaCdBu (9.6 mg, 0.100 mmol, 1.4 equiwere dissolved in anhydrous toluene (1 mL)
21a (20 mg, 0.072 mmol)rad 23 (22.5 mg, 0.086 mmol,.2 eqiv.) were added and the
reaction mixtire was stirred at 16@ for 10 minwith a 20 bar pressure limit. The
solvent was removedn vacuo and the crude mixture was purifiedia flash

chromatography applied in toluengeluted 3:1 toluene:EtOAc) to givél as a light
brown solid (17 mg, 47%).
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4-methyl-N-[4-[[2-(3-thienyl)imidazo[1,2-a]pyrazine-8-yllamino]phenyl]benzene

sulfonamide, 12

All glassware was evacuated and flushed with argaor po use. 21e (128 mg, 0.540
mmol), N-(4-aminophenybB4-methylbenzenesulfonamid23 (171 mg, 0.650 mmol),
K2CGOsz (90.1 mg, 0.652 mmol), 1 mol% Pd(dbé&3.12 mg) and 5 mol%ert-butyl XPhos
(11.5 mg) were weighed into a 25 mL round bottom fI&B4OH (5 mL) was added and
the reaction was stirred under reflux for 40 h. The reaction mixtaszcooled to RT
diluted with MeOH (100 mL) and filtered through dlite (prewashed with MeOH).
LCMS indicated the correct product mass was present, and élasimatography
(applied in pet. ether; elutddl pet. ethefEtOAc) was carried to give the title compound
as a yellow solid (19.2 mg, 0.042 mmd%). Mpt: 158164 °C; R = 0.57 (1:1
CH:CL/ELO) ;  nla®mi(thin film): 1140;'H NMR (600 MHz, CROD) w = 241
(s, 3H,26-H), 7.17 (d,J = 4.5 Hz, 1H6-H), 7.29 (d,J = 8.8 Hz, 2H17-H), 7.35 (d,J =
8.0 Hz, 2H24-H), 7.53 (dJ= 8.8, 2H,18-H), 7.57 (ddJ = 4.9, 2.9 Hz, 1H12-H), 7.66
(dd,J= 4.9, 1.1 Hz, 1H11-H), 7.75 (d,J = 8.4, 2 H,23-H), 7.96(d, J = 5.4, 1H,5-H),
7.98 (dd,J = 1.1, 2.8 Hz, 1H14-H), 8.30 (s, 1H3-H); 3C NMR (150 MHz, CROD):
Uc = 20.0 C-26), 112.6 C-5), 114.3 C-3), 118.8 C-6), 121.4 C-17), 122.3 (C-14),
122.6, 124.8¢-18), 125.5 C-11), 126.5 C-12), 127.0 C-23), 129.3, C-24), 131.4 C-
16), 134.0 C-9 +C-10), 136.8 C-19 + G22), 143.2 C-2), 143.8 C-25), 144.4 C-8);
LRMS m/z (ESt) 462 [M+H]; HRMS m/z (ES!): Found 462.1047 [M+H]
C23H20Ns0.S requires 462.1058.
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4-M ethyl-N-(4-(2-(2-phenoxyphenyl)imidazo[1,2a]pyrazin -8-ylamino)phenyl)-

benzenesulfonamide 13

H
N
0o \©\ Q
NH

o

j—@

NaCBu( 12.5 mg, 1 rﬂoB’/d)Pd(de)gc(]J mg, 1. £3mol% paveahosd

(3 mg, 25 & mwete)weighedrito a 25 mL round bottonflask and dissolved in

anhydrous tolueng5 mL). 21b (3 0 mg , 9 3. 4 N-(LamindphenyBé n d
methylbenzenesulfonamid8 ( 29 mg, 112 emol ) weosphereadded ul
The reactio was stirred under reflux for 24. Ahe reaction was cooled to room
temperature andthe solvent removedin vacuo The product wasaken up in
dichloromethane (2 mlLand filtered. The filtrate as washed with water (3 x 1 mL) and

the conbined aqueous extracts were further washed with dichloromethané (aL).

The organic layers were combined, dried over Mg®@d thesolvent was removeih

vacua flash chromatographyapplied in pet. ether; elutegtl pet. ether/EtOAC) was

performed & give the product as yellow, sticky solid( 4. 8 mg, 8.8 .egmol , y
Mpt: decomposed before melting; R 0.14 (3:1pet eherEtOAQ); IR (Vmadcm?, thin

film): 14891542 H NMR (600 MHz, CDCJ) ua (ppm): 2232H3,836( s, 3H,
(bs, 1H, NH:21-H), 6.96 (ddJ = 6.7, 2.3 Hz, 1H, CH14-H), 7.06 (d,J = 7.5 Hz, 2H,

CH: 18-H), 7.07 (d,J = 8.6 Hz, 1H, CH24-H), 7.14 (tJ = 7.2 Hz, 1H, CH20-H), 7.22

(d, J = 8.3 Hz, 2H, CH30-H), 7.217.31 (m, 2H, CH12-H, CH: 13-H), 7.357.38 (m,

3H, CH: 6-H, CH: 19-H), 7.48 (d,J = 4.5 Hz, 1H, CH5-H), 7.62 (d,J = 8.2 Hz, 2H,

CH: 29-H), 7.79 (d,J = 8.3 Hz, 2H, CH23-H), 8.05 (s, 1H, CH3-H), 8.45 (ddJ = 6.2,

2.2 Hz, 1H, CH11-H); °C-NMR (125 MHz, CDC}) , U 20.p(@-82), 111.9(C-5),

1150 (C-3), 118.8(C-18), 119.4(C-14), 120.1(C-23), 123.7(C-20), 124.1(C-24),

124.2 (C-12), 124.8(C-10), 127.4(C-29), 127.8(C-6), 129.1(C-11), 129.3(C-13),

129.7 (C-30), 130.1(C-19), 130.8(C-25), 132.6(C-9), 136.1(C-28), 137.6(C-22),

1400 (C-2), 143.9 (C-8), 145.9 (C-31), 154.3 (C-15); LRMS m/z (ES): 550
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[M(3'CI)+H]*, 549, 548 [MCI)+H]*; HRMS m/z (ES): Found 548.1733 [M+H]
Cz1H26Ns02S requires 548.1756

Reaction conditions screen for the synthesof 7

MethodA

All glassware was evacuated and flushed with Ar prior to U&ka (50.0 mg, 0.178
mmol), 4toluene sulfonamid22 (36.9 mg, 0.215 mmol), 0z (29.7 mg, 0.215 mmol),
Pd(dba) (1.03 mg, 1 mol%) antBu-XPhos (3.80 mg, 5 mol%) were takep in ‘BuOH

(3 mL) and the reaction was stirred under reflux for 24 h. The reaction mixture was
cooled to RT, diluted with MeOH (100 mL) and filtered through Celite-¢paished with
MeOH). Flash chromatography (applied in £H; eluted 5% to 10% to 20%t@Ac; or
applied in pet. ether; eluted 20% to 33% to 50% to 66% EtOAc) afforded the target
compound as a whiwolid (28.0 mg, 0.068 mmol, 38).

Method B (Microwave):

In a 2 mL microwave vial, catalyst, ligand and base were dissolved in séh\arand4-
toluene sulfonamid@2 (1.2 eq) were added and the reaction mixture was stirred at the
stated temperature and for the given time with a 20 bar pressure limit. The solvent was
removedin vacuoand the crude mixture was purifieé flash chromatographyapplied

in CH2Cly; eluted 5% to 10% to 20% EtOAc; or applied in pet. ether; eluted 20% to 33%
to 50% to 66% EtOAc) afforded the title compound.

Method C:

21a, 4-toluene sulfonamid@2 (2 eq) and base (in the case of NaH, the base was pre
activated by stning in anhydrous hexanes and drying) were dissolved in solvent and
stirred at the stated temperature for the given time. The reaction was cooled to RT and
quenched with brine (in the case of NaH: with 4&H (Sat.Aq)) and extracted EtOAc
(3x). The combing organic layers were washed withp@H (5x) and brine, dried
(MgSQy), filtered and solvent removed. Flash chromatography (applied i¥Cleg;H
eluted 5% to 10% to 20% EtOAc; or applied in pet. ether; eluted 20% to 33% to 50% to
66% EtOAC) afforded the titleompound.

Method D (Microwave):
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In a 2 mL microwave vial21a, 4-toluene sulfonamid@2 (1.2 eq) and base were added
and the reaction mixture was stirred at the stated temperature and for the given time, with
a 20 bar pressure limit. The solvent was reeadn vacuoand the crude mixture was
purified via flash chromatography (applied in @El2; eluted 5% to 10% to 20% EtOAc;

or applied in pet. ether; eluted 20% to 33% to 50% to 66% EtOAc) afforded the title
compound.

Method E:

NaH waswashedby stirringin anhydrous hexanes, syringing out the solvent and drying.
Under Ar, the reaction solvent was added to the flask, followedtbjudne sulfonamide

(2 eq) in solvent. The contents were then stirred at RT for 20 min &faresolvent

was added dropwes and the reaction was stirred at the stated temperature for the given
time. The reaction was cooled to RT and quenched withkONfBat.Aq) and extracted
EtOAc (3x). The combined organic layers were washed with ($x) and brine, dried
(MgSQy), filtered and solvent removed. Flash chromatography (applied in pet. ether;
eluted 20% to 33% to 50% to 66% EtOAc) afforded the title compound.

Method F (Microwave):

In a 2 mL microwave vialk4, 4-toluene sulfonamide (2 eq) and base were added and the
reactionmixture was stirred at the stated temperature and for the given time with a 20 bar
pressure limit. The solvent was remowedacuoand the crude mixture was purifigth

flash chromatography (pet. ether; 20% to 33% to 50% to 66% EtOAc) to afford ¢he titl

compound.
Entry | Method Catalyst Ligand Base Solvent Temp/°C Time/h Yield/%

Pd(dba Q-Phos  NaOBu

1 A (1 mol%) @mol%) (1.5 eq) toluene 80 22 0
Pd(dbay Q-Phos  NaOBu

’ A (1mol%)  (2mol%) (L5eq) S0 72 0
Pd(dba) 'Bu-XPhos  K,COs

: A (1 mol%) (5mol%) (1.2 eq) THF Reflux 24 0
Pd(dba) '‘Bu-XPhos K,CO;

4 1 A Qmo%) (5molw) (Loeq DUOH Refuc 24 38
Pd(dba)  '‘Bu-XPhos K,CO; _

> i (Imol%)  (5mol%) (12eq °CUOH 120 30min 1l

38



Entry | Method  Catalyst Ligand Base  Solvent Temp/°C Time/h Yield/%
Pd(dba) DavePhos CsCOs
° A @Amo%)  @molw) (Laeq CuOH  Reflux 24 5
Pd(dba) DavePhos CsCOs )
7 A (1 mol%) Bmol%) (1.4 eq) dioxane  Reflux 24 66
Pd(dba) DavePhos CsCOs )
° A (I mol%)  (3mol%) (1.4 eq) dioxane 105 24 17
Pd(dbay DavePhos CsCGs . _
’ ° (I mol%)  (3mole) (Laeq Ooxane 130 30min 1
Pd(dba) DavePhos CsCOs
10 A (1 mol%) Bmolw) (1.4 eq) toluene  Reflux 16 12
Pd(dba) DavePhos NaOBu
H 8 (1mole)  (3mole) (Laeq ouene Refux 24 67
Pd(dba) DavePhos CsCO; )
12 A (1 mol%) Bmolw) (1.4 eq) dioxane  Reflux 24 81
Pd(dbas DavePhos NaOBu
B 1 A (mobk) @mok) (L4eq OUene Refx 24 93
Pd(dba) DavePhos NaOBu _
14 ® (1 mol%)  (3mol%) (1.4 eq) toluene 160 10 min 46
Pd(OAc) DavePhos NaOBu
15 A (0.5mol%)  (3mol%) (1.2 eq) toluene  Reflux 21 64
Pd(OAcy  DavePhos NaOBu
16 A (0.5mob)  (3mol%e) (1.2 eq) toluene 120 21 28
Pd(OAc) DavePhos NaOBu
t . (0.5mol%)  (3mol%) (1.2 eq) toluene 95 30 0
Pd(PPb)s NaGBu |
18 B (5 mol%) (1.4 eq) toluene 160 10 min 8
Pd(dppf)Ch NaCBu _
19 B (5 molok) (1.4 eq) toluene 160 10 min 38
Cul Diamine K,COs
A DMF 1 72
20 (15mol%) (30 mol%) (2 eq) 00 3
21 C = = DIPEA NMP 140 24 0
(5 eq)
DIPEA .
i ) ) 1 21
22 C (3.8 eq) dioxane 00 0
23 C : NaH — pvso R 21 0
(2 eq)
24 C . NaH — pmso 100 24 18
(2 eq)
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Entry | Method  Catalyst Ligand Base Solvent Temp/°C Time/h Yield/%

25 C : : NaH — puF 100 24 22
(2 eq)
DIPEA

26 D - - (L5 6q) MeCN 160 10 0

27 E : : NaH — pvso Rt 20 18
(2 eq)

28 E - - NaH — puso 100 20 62
(2 eq)

29 E : - NaH DMF 100 20 72
(2 eq)

30 F - - DIPEA  \1ecN 160 10 0
(2 eq)

Table S1: Reaction optimisation for the formation of 7. @ Reaction carried out in sealed tube? N, N o

dimethylcyclohexanel,2-diamine; ©1.4 eq of 4toluene sulfonamide used
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Secondgeneration imidazo[1,2a]pyrazine inhibitors, variants at 8-position.
2-(Naphthalen-2-yl)imidazo[1,2-a]pyrazin-8-amine 25)

20 NH,
11 12

NA\fN O 14
(et evar
17 16

In a sealed tub&4 (21.0 mg, 0.065 mmol) was dissolved in 2.0 MNPRA (2 mL), and
the mixture was heated at 100 °C for 16 h. Removal of solaevdicuofollowed by
flash chromatography (applied in @El2; eluted 1% to 10% MeOH) afforded the title
compound as aticky yellow solid (3.40 mg, 0.013 mmol, 26). Mpt: >200 °CR: = 0.49
(20:1 CHCIl2/ Me OH) malcthiRthirg fdm): 3314, 29563055, 1620H NMR (600
MHz, CDChk) :n = 6.10 (bs, 2H20-H), 7.29(d, J = 4.7 Hz, 1HB-H), 7.477.52 (m, 2H,
15,16H), 7.54 (d,J = 4.7 Hz, 1H5-H), 7.85 (d,J = 8.4 Hz, 1H17-H), 7.90 (dJ= 1.0
Hz, 2H,12,14H), 7.92 (s, 1H3-H), 8.00 (d,J = 8.5 Hz, 1H11-H), 8.44 (s, 1H19-H);
13C NMR (150 MHz, CDGJ) :c = ii11.4 C-3), 112.8 C-5) 123.8 C-11), 125.2 C-19),
126.6 C-15), 126.7 C-16), 127.8 (signals overlappin@-6,17), 128.4 C-12), 128.8 C-
14), 129.4 (C-10), 133.5 (signals overlapping;-9,13,18, 146.1C-8), 148.4 (C-2);
LRMS m/z (EIN): 260 [M]"; HRMS mz (CI'): Found 261.114JM+H]*; CieH13Na
requires 261.1140

N%(2-(Naphthalen-2-yl)imidazo[1,2-a]pyrazin -8-yl)benzenel,4-diamine (26)

25
23

20 HN
1 12
N&V/N O 14
s S\ N7 Q 15
5 3 19
17 16
All glassware was dried and purged with Ar prior to usez(d®@} (9.17 mg, 1 mol%),
DavePhos (11.8 mg, 3 mol%) amhOBu (135 mg, 1.402 mmol) were dissolved in

anhydrous toluene (10 mL31a (280 mg, 1.00 mmol) and tdiaminobenzene (130 mg,

1.20 mmol) were added and the@cgon was stirred under reflmnder Ar for 16 h. The
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reaction was cooled to RT and solvesrinovedn vacuq before the residue was taken up
in CHCl2 (100 mL) and washed with 2@ (3 x 50 mL) and brine (30 mL), dried
(MgSQy), filtered and concentratad vacuo Flash bromatography (applied in CBIz;
eluted 15:1 to 5:1 to 1:1) afforded th#@eicompound as a sticky brown solid (95.0 mg,
0.271 mmol, 27%)R = 0.22 (1:1 CHCls/ Et OA ¢ haycmid, tRin filmy: 335, 3051,
1622, 1541, 1507H NMR (600 MHz, CDC}) :n = 8.71 (bs, 2H25-H), 6.76 (ap.dJ =
8.7 Hz, 2H,23-H), 7.42 (dJ = 4.6Hz, 1H,6-H), 7.487.53 (m, 3H5,15,16H), 7.61 (d,
J=9.5 Hz, 2H222-H), 7.86 (d,J = 7.5 Hz, 1H,14-H), 7.90 (s, 1H3-H), 7.927.94 (m,
3H,12,17,26H), 8.02 (ddJ = 8.5, 1.7 Hz, 1H11-H), 8.48 (s, 1H19-H); 13C NMR (150
MHz, CDCk) :c = 10.8 C-5), 111.0 C-3), 115.8 C-23), 122.4 C-22), 124.1 C-11),
124.9 C-19), 126.3 C-15,16, 127.9 C-14), 128.4 (overlapping signal€-12,17), 128.7
(C-6), 130.6 (overlapping signal§;-10,20), 133.4 C-13), 133.7 C-9), 133.8 (C-19),
142.7 C-24), 144.7 C-2), 146.8 C-8); LRMS m/z (ES): 352 [M+H], 338, 181; HRMS
m/z (ES): Found 352.1563 [M+H] C22H18Ns requires 352.1562.

N-(4-(2-(Naphthalen-2-yl)imidazo[1,2-a]pyrazin -8-ylamino)phenyl)methanesulfon-
amide (27)

All glassware was dried and purged hwar prior to use. Pddba} (1.64 mg, 1 mol%),
DavePhos (2.11 mg, 3 mol%) and NBO® (24.1 mg, 0.250 mmol) wernissolved in
anhydrous toluene 21a (50.0 mg, 0.179 mmol) and N-(4-
aminophenyl)methanesulfonamid@9.9 mg, 0.215 mmol) were added and thectien
was stirred under reflux, under Ar for 20 h. The reaction was cooled to Rthand
solvent removedn vacuq before the residue was taken up in>.CH (50 mL) and
washed with NaHC&X(30 mL), HO (30 mL) and brine (30 mL), dried (MgaQfiltered

and concentratedn vacuo Flash chromatography (applied in toluene; eluted 2:1
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toluene/EtOAC) afforded the title compound as an off white solid (5.2 mg, 0.012 mmol,
7%). Mpt: Decomposed before meltingg= 0. 32 (1: 1 t okhalc@mme/ Et OAcC
thin film): 3248, 3056, 2926, 2851624, 1543, 1508H NMR (600 MHz, CDC}) = U
3.01 (s, 3H27-H), 6.39 (s, 1H25-H), 7.2%7.29 (m, 2H23-H), 7.47 (d,J = 4.6 Hz, 1H,

6-H), 7.497.54 (m, 2H,15,16H), 7.60 (d,J = 4.6 Hz, 1H5-H), 7.87 (dJ = 7.8 Hz, 1H,
14-H), 7.927.95 (m, 5H,3,12,17,22H), 8.02 (dd,J = 8.5, 1.6 Hz, 1H11-H), 8.18 (s,

1H, 20-H), 8.48 (s, 1H19-H); 3C NMR (150 MHz, CDGJ) :c= 9.3 C-27), 111.2 C-

3), 111.9 C-5), 128.2 C-6), 120.8 C-22), 123.3 (C-23), 124.1 C-11), 125.0 C-19),
126.4 C-15), 126.6 C-16), 127.9 C-14), 128.2 C-17), 128.8 C-12), 130.4 (C-10),
131.1 C-24), 133.4 C-13), 133.7 (overlapping signal€-9,18, 137.7 C-21), 145.1 C-

2), 146.1 C-8); LRMS m/z (ES): 430 [M+H]; HRMS m/z (ES): Found 430.1324
[M+H] *; C23H30Ns502S requires 43.1338.

4-Methyl-N-(4-(2-(naphthalen-2-yl)imidazo[1,2-a]pyrazin -8-yloxy)phenyl)benzene
sulfonamide @8)

31
30

\©\ H 24 2
29 S’N 2
28 O// \\O 21
(0]

9 11 12
N)\(/N O 14
A
17 16
NaH (60% in mineral oil; 12.4 mg, 0.310 mmae¥as washedby stirringin anhydrous
hexanes (3nL) for 20 min, removing the solvent using a syringe and drying the contents
under high vacuum. DMF (0.5 mL) was added followedNs{4-hydroxyphenyl)4-
methylbenzenesulfonami?@ié81.4 mg, 0.310 mmol) in DMF (1 mL) and the mixture was
stirred at RT for @ min. 24 (50.0 mg, 0.155 mmol) in DMF (1.5 mL) was added and the
resulting deep red solution was heated at 100 °C under Ar for 16 h. The mixture was
then diluted with EtOAc (50 mL) and washed with M (sat. aq. 20 mL) andJ@ (5 x
20 mL). The combireg aqueous layers were thenrerdracted with EtOAc (2 x 30 mL),
followed by washing the combined organics with brine (30 mL), drying (MySO
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filtering and concentratingn vacuo The crude material was purifiegia flash
chromatography (applied in tolueneluted 25% EtOAc/toluene) to give the title
compound as an off whigink solid (36.4mg, 0.072 mmol, 4%). Mpt: 128 °C;Rs =
0.21 (2:1 t ol wgcme thik film):A 8568, 3049R1488% NMR (600
MHz, (CD3).SO) 1 =@.39 (s, 3H31-H), 7.157.17 (m, 2H23-H), 7.2%£7.13 (m, 2H,
22-H), 7.33 (d,J = 4.6 Hz, 1H,6-H), 7.39 (d,J = 8.2 Hz, 2H,29-H), 7.527.56 (m, H,
15,16H), 7.70 (d,J = 8.2 Hz, 2H_28-H), 7.94 (d,J = 7.6 Hz, 1H,17-H), 8.01:8.04 (m,
2H, 12,14H), 8.15 (ddJ = 8.5, 1.6 Hz, 1H11-H), 8.32 (d,J = 4.6 Hz, 1H5-H), 8.61 (s,
1H,19-H), 8.74 (s, 1H3-H), 10.34 (s, 1H25-H); *C NMR (150 MHz,(CD3).SO) :c= U
21.0 C-31), 112.9 C-3), 116.9 C-5), 121.3 C-23), 122.7 C-22), 124.0 C-11), 124.5
(C-19), 125.5 C-6), 126.4 C-15), 126.6 C-16), 126.8 (C-28), 127.7 C-17), 128.3 C-
14), 128.5 C-12), 129.9 (C-29), 130.4 C-10), 132.8 C-9), 132.9 (C-13), 133.2 (C-19),
135.0 C-24), 136.7 C-27), 143.4 (C-30), 145.1 C-2), 148.7 (C-21), 153.1 (C-8);
LRMS m/z (ES): 505 [M-H]"; HRMS m/z (ES: Found 505.1323 [M+H] CogH23N403S
requires 505.1334.

N-(4-Aminobenzyl)-2-(naphthalen-2-yl)imidazo[1,2-a]pyrazin-8-amine
NH,
24

23

20 2
9 1 12

SO

R
5 3 19
17 16

All glassware was dried and purged with Ar prior to usez(dda} (1.64 mg, 1 mol%),
DavePhos (2.11 mg, 3 mol%) and NBO® (24.1 mg, 0.250 mmol) were dissolved in
anhydrous toluene (2 mLRla (50.0 mg, 0.179 mmbland 4(aminomethyl)aniline
(24.3pL, 0.215 mmol) were added and the reaction was stirred under reflux, under Ar for
20 h. The reaction was cooled to RT and solvent removegdcuq before the residue

was taken up in C¥Cl> (50 mL) and washed with NaH®3 (sat. ag. 30 mL), D (30
mL) and brine (30 mL), dried (MgS{Q) filtered and concentratesh vacuo Flash
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chromatography (applied in pet. ether; eluted 4:1 to 3:1 to 2:1 to 1:1 to 1:3 pet.
ether/EtOAc) afforded the title compound as a light yellml (20.1 mg, 0.055 mmaol,
31%).RR= 0.52 (3:1 Et Odueripthin film):e 3386e 16)9; 1544R ( 3
1519 'H NMR (600 MHz,CDsOD) :n = 8.58 (s, 2H21-H), 6.716.74 (m, 2H,24-H),

7.19 (d,J = 8.4 Hz, 2H,23-H), 7.25 (d,J = 4.7 Hz, 1H6-H), 7.447.49 (m, 2H,15,16

H), 7.65 (d,J= 4.7 Hz, 1H5-H), 7.827.84 (m, 1H,14-H), 7.857.88 (m, 2H12,17H),

7.94 (dd,J = 8.5, 1.6 Hz, 1H11-H), 8.16 (s, 1H3-H), 8.34 (s, 1H19-H); °C NMR

(150 MHz,CDsOD) :c= 45.5 C-21), 111.5 C-5), 113.1 C-3), 116.7 (C-24), 124.9 C-

11), 125.5 C-19), 127.2 C-15), 127.5 C-16), 128.7 C-14), 129.1 C-6), 129.2 C-17),

129.2 C-22), 129.5 C-12), 129.9 C-23), 131.7 C-10), 134.6 (overlapping signal§-

9,13, 135.0 C-18), 145.4 C-2), 148.1 C-25), 149.8 C-8); LRMS m/z (ES): 366
[M+H]", 273 [Mraniline]’, 261 [M-CHz-aniline]’; HRMS m/z (ES): Found 366.1716
[M+H]"; CasH2oNs requires 366.1719.

4-Methyl-N-(4-((2-(naphthalen-2-yl)imidazo[1,2-a]pyrazin -8-ylamino)methyl)-
phenyl)benzenesulfonamide @9)

32

30
29
O:ﬁ\NH 26
@)
24

23

HN 21
9 1M1 12

Oy

.
5 3 19
17 16

N-(4-Aminobenzyl}2-(naphthaler2-yl)imidazo[1,2a]pyrazin8-amine (18.0 mg, 0.049
mmol) was dissolved in anhydrous pyridine (1 mL) and the mixture was cooled on ice.
4-Methylbenzene-sulfonyl chloride (11.3 mg, 0.059 mmol) waddad and the deep

yellow/orange solution was stirred under Ar at RT for 16 h. The solvent was then

removedin vacuoand the crude material was purifieich flash chromatography (applied
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in CH2Cly; eluted 10% to 20% EtOAcC) to afford the title compound a&e green sticky
solid (8.20 mg, 0.016 mmol, 3. R = 0.44 (20% EtOAC/CECL) ;  hafom( thin
film): 3240, 3050 223, 2823, 1544, 1509H NMR (600 MHz, CDCJ) :n = Q.47 (s,
3H, 32-H), 4.76 (bs, 2H21-H), 6.49 (bs, 1H20-H), 6.73 (bs, 1H26-H), 7.03 (dJ= 8.5
Hz, 2H,24-H), 7.22 (d,J = 8.2 Hz, 2H30-H), 7.29 (dJ = 8.5 Hz, 2H23-H), 7.35 (d,J
= 4.5 Hz, 1H6-H), 7.467.51 (m, 3H5,15,16H), 7.64 (d,J = 8.2 Hz, 2H29-H), 7.83
7.85 (m, 1H,14-H), 7.8%#7.90 (m, 3H3,12,17H), 7.95 (ddJ = 8.6, 1.2 Hz, 1H11-H),
8.40 (s, 1H19-H); 13C NMR (150 MHz, CDGJ) :c = @1.7 C-32), 44.2 C-21), 110.3
(C-5), 111.0 C-3), 122.0 C-24), 124.0 C-11), 124.8 C-19), 126.3 (C-15), 126.6 C-
16), 127.4 C-29), 127.9 (Overlapping signal€-12,17, 128.7 C-6), 129.0 C-23),
129.8 (C-30), 1305 (C-10), 133.3 (C-13), 1336 (C-9), 133.7 (-18), 1356 (C-22),
135.8 C-25), 136.2 C-28), 144.0 C-31), 1446 (C-2), 148.8(C-8); LRMS m/z (ES):
518 [M-H]"; HRMS m/z (ES: Found 518.1658 [MH]"; CzoH24Ns502S requires 518.1651.

N-(3-aminopropyl)-4-methylbenzenesulfonamide

0. .0

N7

S\
Jonha

1,3-Diaminopropane (2.0 g, 27 mmol) and triethylamine (5.5 g, 54 mmol) were dissolved
in a 2/1 solvent mixture of Ci&I2/THF (50 mL). The resulting solution was stirred at
room temperature and-methylbenzenesulfonyl chloride (2.5 g, 13 mmol) was added
portion-wise over 2 h. The reaction was quenched by addition of 1 M HCI (50 mL). The
biphasic mixture was extracted with 1 M HCI (20 mL x 2). The combined aqueous layers
were basified with 2 M NaOH (50 mL) and extracted with2CH (3 x 50 mL). The
organic layes were combined, dried (Mg3)Q filtered and concentrated under reduced
pressure to give a colourless solid (1.45 g, 49% vyield) suitably pure for subsequent
synthetic steps. Mpt: Decomposed before melting; ®25 (15% MeOH in CkCl2); IR

( @dcmy, thin film): 3359, 2673, 1598, 1492, 1318t NMR (600 MHz, CDCd) :+ 1.58

(app. gt,J = 6.9 Hz, 2H9-H), 2.43 (s, 3HCHS3), 2.62 (t,J = 6.2 Hz, 2H10-H), 2.87 (t,
J=6.2 Hz, 2H8-H), 7.38 (dJ = 8.2 Hz, 2H3-H and 5H), 7.72 (dJ = 8.2 Hz, 2H 2-

H and 6-H); 13C NMR (150 MHz, CDCJ) :c= #1.6 CHs), 30.8 C-9), 41.1 C- 10),
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43.3 C-8), 127.2 C-2 and G6), 129.8 C-3 and G5), 137.2 C-1), 143.2 C-4); HRMS
m/z (Clk): Found 229.10124 [M+H] CioH17N202S requires 229.10107.

4-Methyl-N-(3-(2-(naphthalen-2-yl)imidazo[1,2-a]pyrazin -8-ylamino)propyl) -
benzensulfonamide B0)

30

28
27

O= 24
O//S “NH
23 22

20
21 'NH 12
N)\&N O 14
NS
17 16

To a solution oN-(3-aminopropyl}4-methylbenzenesulfonamid@3.1 mg, 0.322 mmol)
in anhydrous DMF (2 mL) was added DIPEA (b§L, 0.322 mmol) followed by4
(52.0 mg, 0.161 mmol) and the reaction mixture was stirred at 100 °C for 16 h. Cooling
to RT and removal of the solvent was followed by flash chromatography (applied in
toluene; eluted 2:1 toluene/EtOAc), which yielded tile compound as a whitsolid
(24.9 mg, 0.053 mmol, 38). Mpt: Decomposed before meltinggr = 0.26 (3:1
Et OAc/ pet . mafcth thin film): 3B, 2978, 1740, 1548, 1370, 121 H
NMR (600 MHz, CDCY) :n = 0.791.81 (m, 2H,22-H), 2.35 (s, 3KH30-H), 3.00 (bdJ
= 5.4 Hz, 2H23-H), 3.68 (q,J = 5.8 Hz, 2H,21-H), 6.27 (bs, 1H20-H), 7.02 (bs, 1H,
24-H), 7.21 (dJ = 8.2 Hz, 2H28H), 7.33 (d,J = 4.7 Hz, 1HB-H), 7.43 (d,J = 4.6 Hz,
1H, 5-H), 7.467.51 (m, 2H15,16H), 7.72 (d,J = 8.2 Hz, 2H,27-H), 7.847.85 (m, 1H,
14-H), 7.86 (s, 1H3-H), 7.887.90 (m, 2H12,17H), 7.95 (ddJ = 8.5, 1.6 Hz, 1H11-
H), 8.38 (s, 1H19-H); 3C NMR (150 MHz, CDGJ) :c = #1.6 C-30), 30.3 C-22), 38.3
(C-21), 39.7 C-23), 110.2 C-5), 111.1 C-3), 124.0 C-11), 124.7 C-19), 126.3 C-15),
126.6 C-16), 127.1 C-27), 127.9 C-14), 128.1 C-6), 128.4 (C-17), 128.7 (C-12),
129.7 C-28), 130.5 C-10), 133.3 C-9,13, 133.7 C-18), 137.6 C-26), 143.1 (C-29),
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144.8 C-2), 149.7 C-8); LRMS m/z (ES): 472 [M+H]"; HRMS m/z (Ef): Found
471.1726M] *; CaeH25Ns02S requires 471.1724.

N-(2-Aminoethyl)-4-methylbenzenesulfonamide
o)

N

S. NH
/@/ H/\/ 2

1,2-Diaminoehane (2.0 g, 33 mmol) and triglamine (6.7 g, 75 mmol) were dissolved

in a 2/1 solvent mixture of GI&I./THF (50 mL). The resulting solution was stirred at
room temperature and-methylbenzenesulfonyl chloride (3.2 g, 17 mmol) was added
portionwise over 2 h. The reaction was quenchgdddition of 1 M HCI (50 mL). The
biphasic mixture was extracted with 1 M HCI (20 mL x 2). The combined aqueous layers
were basified with 2 M NaOH (50 mL) and extracted withoCH (50 mL x 3). The
organic layers were combined, dried (MgBCfiltered aml concentrated under reduced
pressure to give a colourless solid (2.1 g, 59% yield) suitably pure for subsequent
synthetic steps. Mpt: Decomposed before meltirfgs B.22 (15% MeOH in CkClp); IR

( @/cml, thin film): 3360, 2644, 1598, 1493, 1311 NMR (600 MHz, CROD):
UH=2.42 (s, 3HCH3), 2.65 (t,J = 6.2 Hz, 2H8-H), 2.89 (t,J = 6.2 Hz, 2H,7-H), 7.38

(d,J = 8.2 Hz, 2H,3-H and 5-H), 7.73 (d,J = 8.2 Hz, 2H,2-H and 6-H); 13C NMR

(150 MHz, CBOD) C = 2.4 CH3), 42.2 C-8), 46.4 C-7), 128.0 C-2 and G#6),

130.8 C-3 andC5), 138.8 C-1), 144.7 C-4); HRMS m/z (E#): Found 215.08564 [M+

H]+; CoH1502N3S requires 215.08542.
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4-Methyl-N-(2-(2-(naphthalen-2-yl)imidazo[1,2-a]pyrazin -8-ylamino)ethyl)benzene

sulfonamide (31)

22
Ly
1 12
NA&N 14
6 \/N 15
5 3 19
17 16
To a solution ofN-(2-aminoethylj4-methylbenzenesulfonamidé5.9 mg, 0.310 mmol)
in anhydrous DMF (2 mL) was added DIPEA (53.9 pL, 0.310 mmol) followe@4dy
(50.0 mg, 0.155 mui) and the reaction mixture was stirred at 100 °C for 16 h. Cooling
to RT and removal of the solvent was followed by flash chromatography (applied in
toluene; eluted 2:1 toluene/EtOAc), which yielded the title compound as @ sualid (15
mg, 0.033 mmqgl 21%). Mpt: 158160 °C; Rr = 0.26 (3:1 EtOAc/pet. ether); IR
( madcnt, thin film): 3412, 3029, 2924, 2853, 1621, 1538 NMR (600 MHz, CDCJ):
Un = 2.24 (s, 3H29-H), 3.32 (bdJ = 4.7 Hz, 2H,22-H), 3.763.73 (m, 2H21-H), 6.32
(bs, 1H,20-H), 6.% (bs, 1H,23-H), 7.10 (d,J = 8.1 Hz, 2H27-H), 7.29 (d,J = 4.6 Hz,
1H, 6-H), 7.45 (d,J= 4.6 Hz, 1H5-H), 7.487.52 (m, 2H15,16H), 7.63 (d,J = 8.1 Hz,
2H, 26-H), 7.857.86 (m, 2H,3,14H), 7.887.91 (m, 2H,12,17H), 7.94 (d,J = 8.4 Hz,
1H, 11-H), 8.37 (s, 1H19-H); IH NMR (600 MHz,(CD3),SO) :n = 1.30 (s, 3H29-H),
3.03 (q,Jd = 6.3 Hz, 2H,22-H), 3.53 (q,J = 6.3 Hz, 2H21-H), 7.237.24 (m, 3H,6,27
H), 7.45 (t,J = 5.9 Hz, 1H20-H), 7.567.56 (m, 2H,15,16H), 7.63 (d,J = 8.2 Hz, 2H,
26-H), 7.67 (t,J = 5.5 Hz, 1H23-H), 7.77 (d,J = 4.6 Hz, 1H5-H), 7.94 (d,J = 7.9 Hz,
1H, 14-H), 7.96 (d,J = 7.9 Hz, 1H17-H), 8.00 (d,J = 8.6 Hz, 1H12-H), 8.11 (ddJ =
8.6, 1.6 Hz, 1H11-H), 8.46 (s, 1H3-H), 8.52 (s, 1H,19-H); 1*C NMR (150 MHz,
CDCl) :c=181.6 C-29), 40.7 C-21), 45.0 C-22), 110.6 C-5), 111.0 C-3), 124.0 C-
11), 124.8 C-19), 126.4 C-15), 126.6 C-16), 127.0 C-26), 127.9 C-6,14), 128.4 C-

17), 128.7 C-12), 129.5 C-27), 130.4 C-10), 133.2 C-9), 133.4 C-13), 133.7 C-19),
137.0 C-25), 143.3 C-28), 144.9 C-2), 149.5 C-8); 3C NMR (150 MHz,(CDs):SO):
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Uc = 21.0 C-29), 40.1 C-21), 41.6 C-22), 110.3 C-5), 112.0 €-3), 123.8 C-19),
124.1 C-11), 126.1 C-15), 126.6 C-16), 126.6 C-26), 127.7 C-14), 128.0 C-17),
128.1 C-6), 128.3 C-12), 129.4 C-27), 131.0 C-10), 132.6 C-13), 132.9 C-9), 1332
(C-18), 137.3 C-25), 142.4 C-28), 143.0 C-2), 148.4 C-8); LRMS m/z (ES): 458
[M+H] *; HRMS m/z (ET): Found 458.1656 [M+H] CsH24NsO2S requires 458.1651

2-(Naphthalen-2-yl)-N-(3-(pyridin -3-yl)phenyl)imidazo[1,2-a]pyrazin-8-amine (32)

30
31 XN

32 =~ 28

24 22

20
25 NH
26 9 1 12
N)\//N O 14
SO
5 3 19
17 16
All glassware was dried and purged with Ar prior to usez(ddbé} (1.28 mg, 1 mol%),

DavePhos (1.65 mg, 3 mol%) and NB® (18.8 mg, 0.195 mmol) were dissolved in
anhydrous toluene (2 mL1a (39.0 mg, 0.140 mmol) ar@(pyridin-3-yl)aniline® (28.5

mg, 0.168 mmol) were added and the reaction was stirred under reflux, under Ar for 16 h.

The reaction was cooled to RT, and solvent remanacgicua The crude material was
taken up in CECI2 (50 mL) and washed 2@ (30 mL) and NaHCe&(sat. ag. 30 mL). The
combined aqueous layers were therex&gacted with ChHCl, (2 x 30 mL) followed by
washing the combined organics with brine (30 mL), drying (MgS®ltering and
concentratingn vacuo Purification by flash chromatography (appliedtoluene; eluted
20% to 33% EtOAc) afforded the title compound as a sticky bisdid (18.9 mg, 0.046
mmol, 33).Rr= 0. 26 (1: 1 t ojadcrelnteid filnt): 028Q,)1514 HR
NMR (600 MHz, CDC¥) :n =1.32 (dJ=7.8 Hz, 1H24-H), 7.42 (di, J = 7.8, 4.8 Hz,
1H, 31-H), 7.497.53 (m, 4H6,15,16,25H), 7.61 (d,J = 4.6 Hz, 1H5-H), 7.87 (d,J =
7.8 Hz, 1H,14-H), 7.92 (ddJ = 8.2, 1.6 Hz, 1H26-H), 7.937.95 (m, 3H,3,12,17H),
7.98 (dt,J=7.8, 1.9 Hz, 1H32-H), 8.03 (ddJ = 8.5, 1.6Hz, 1H,11-H), 8.28 (btJ= 1.6
Hz, 1H,22-H), 8.32 (bs, 1H20-H), 8.49 (s, 1H19-H), 8.62 (ddJ = 4.8, 1.4 Hz, 1H30-
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H), 8.94 (d,J = 1.9 Hz, 1H28-H); 1*C NMR (150 MHz, CDG)) :c=111.2 C-3), 111.8
(C-5), 118.3 C-22), 119.3 C-26), 121.8 C-24), 123.8 C-31), 124.1 C-11), 125.0 C-
19), 126.4 C-15), 126.6 C-16), 127.9 C-14), 128.4 C-17), 128.5 C-6), 128.7 C-12),
129.9 €-25), 130.4 C-10), 133.4 C-13), 133.7 C-18), 133.8 C-9), 134.9 C-32),
136.8 C-27), 138.7 C-23), 140.2 C-21), 145.0 C-2), 146.2 C-8), 148.4 C-28), 148.4
(C-30); LRMS m/z (ES): 414 [M+H]"; HRMS m/z (ES): Found 414.1706 [M+H]
Co7H20Ns requires 414.1719.

N-(4-((2-(Naphthalen-2-yl)imidazo[1,2-a]pyrazin-8-yl)Jamino)phenyl)quinoline-8-

sulfonamide (33)

H
N

/
NH
o
D

To a stirred solution 026 (10.0 mg, 0.029mmol), quiroline-8-sulfonyl chloride (14.3
mg, 0.062mmol, 2.2eqg.and DMAP (cat.) in anhydrous G@l> (2 mL), under N, was
added EN (23 nl, 0.166 mmol, 5.7eq.) and the reaction stirred at room temperature for
16h. The crude reaction mixture was washed wi® kKb mL) and sat. NaHC&(5 mL).
The organic fractionswere dried (MgSQ), concentrated and purified by lamn
chromatographyapplied in CH.Cly; eluted 100%to 20% EtOA¢CH:CI») to give the
productas apale green oi[2.5mg, 0.005mmol, 18%). R = 0.58 (1:1 EtOAc/CLLCI);
H NMR (600 MHz, CDC4) :n =@.01 (d,J = 8.8 Hz, 2H,23-H), 7.35 (d,J = 4.6 Hz,
1H, 6-H), 7.4%#7.51 (m, 2H15,16H), 7.52 (dJ = 4.6 Hz, 1H5-H), 7.58 (t,J = 7.6 Hz,
1H, 31-H), 7.637.66 (m, 3H,22,35H), 7.85 (d,J = 7.7 Hz, 1H,14-H), 7.89 (s, 1H3-
H), 7.907.92 (m, #, 12,17H), 7.95 (bs, 1H19-H), 7.98 (dd,J = 1.6 and 8.5 Hz, 1H,
32-H), 8.03 (ddJ = 1.3 and 8.2 Hz, 1H,1-H), 8.31(dd,J = 1.7 and 8.4 Hz, 1H84-H),
8.34 (dd,J = 1.3 and 7.4 Hz, 1H30-H), 8.40 (bs, 1HH-27), 8.43 (bs, 1HH-20), 9.18
(dd,J = 17 and 4.3 Hz, 1H36-H); 3*C NMR (150 MHz, CDGJ) :c =111.1, 111.7,

51



120.0, 122.5, 123.7, 124.0, 124.9, 126.0, 126.3, 126.6, -12B.9 (overlap), 131.8,
132.1, 133.4, 133.7, 135.5, 137.2, 137.4, 143.3, 151.4; LRMS m/x. ®12 [M];
HRMS m/z (CI): Found 542.15172 [M] Cz1H22NeO-S requires 542.1%95b.

N-(2-(Naphthalen-2-yl)imidazo[1,2-a]pyrazin-8-yl)benzenel,3-diamine

H2N/©\NH
NN
~

All glassware was dried and purged with Ar prior to usez(dbé} (16.4mg, 2 mol%),
DavePhos (17.6ng, 5 mol%) and NadBu (172 mg, 1.78 mmol) were dissolved in
anhydrous toluen€s mL). 21a (250 mg, 0.89mmol) and 1,3diaminobenzene (9ihg,
0.89mmol) were added and the reaction was stirred at’C2@ a sealed tube for 16 h.
The reaction was cooled to RT and solvent remawedacuq before the residue was
taken up in CECI2 (25 mL) and washed with #D (2 x 50 mL) and brine (501L), dried
(MgSQw), filtered and concentratad vacuo Flash bromatography (applied in GBIz;
eluted 15:1 to 5:1 to 1:CH.CI,/EtOAC) afforded the title compound as a sticky brown
oil (90 mg, 0.26mmol, 29%).R: = 0.59 (1:1 CHCI/EtOAc); *H NMR (600 MHz,
CDCk) :1=18.76 (bs, 2H27-H), 6.44 (app dJ = 7.6 Hz, 1H24-H), 7.137.19 (m, 2H,
22, 24H), 7.46 (dJ = 4.6 Hz, 1H6-H), 7.487.55 (m, 3H5, 15, 16H), 7.56 (dJ=4.5
Hz, 1H,26-H), 7.86 (d,J = 7.7 Hz, 1H17-H), 7.927.95 (m, 3H3, 12, 14H), 8. (dd,
J=1.6 Hz and 8.5 Hz, 1H,1-H), 8.06 (s, 1H20-H), 8.48 (s, 1H19-H); 13C NMR (150
MHz, CDChk) :c = i06.3, 110.1, 110.1, 111.1, 111.4, 124.1, 124.9, 126.3, 126.6, 127.9,
128.4, 128.4, 128.7, 129.9, 130.6, 133.4, 133.8, 140.4, 144.9, 146.3, IRFIS m/z
(CI"): 351 [M]; HRMS m/z (Ct): Found 351.14749 [M] C22H17Ns requires 351.14785.
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N-(3-((2-(Naphthalen-2-yl)imidazo[1,2-a]pyrazin-8-yl)amino)phenyl)quinoline-8-

S\N NH
H
§N

To a stirred solution oN-(2-(naphthalerR-yl)imidazo[1,2a]pyrazin-8-yl)benzenel,3
diamine(10.0 mg, 0.029mmol), quiroline-8-sulfonyl chloride (14.3ng, 0.062mmol, 2.2
eq.)and DMAP (cat.) in anhydrous G8l2 (2 mL), under N, was added BN (23 ni,

sulfonamide (34)

0.165mmol, 5.7eq.) and the reaction stirred at room tempeeatar 16h. The crude
reaction mixture was washed witho® (5 mL) and sat. NaHC® (5 mL), organic
fractions dried (MgS@), concentrated and purified bylamn chromatographyapplied

in CHoCly; eluted 100%0 20% EtOA¢CH:CI,) to give the producas a pa green oil
(3.4mg, 0.006mmol, 21%) R = 0.68 (1:1 EtOAc/CkCI,); *H NMR (600 MHz, CDCJ):
6.75 (d,J = 7.9 Hz, 2H24-H), 7.12 (t,J = 8.5 Hz, 2H23-H), 7.34 (d,J = 4.4 Hz, 1H 6-
H), 7.497.54 (m, 2H,15,16H), 7.55 (d,J = 4.5 Hz, 1H5-H), 7.58 (t,J = 7.8 Hz, 1H,
31-H), 7.63 (m, 3H22,26,35H), 7.87 (dJ= 7.9 Hz, 1H14-H), 7.91 (s, 1H3-H), 7.92
7.96 (m, 3H,12,17,19H), 7.998.02 (m, 2H,11,32H), 8.29 (d,J = 8.3 Hz, 1H,34-H),
8.40 (d,J = 7.3 Hz, 1H,30-H), 8.47 (s, 1HH-27), 8.48 (s, 1HH-20), 9.21 (ddJ= 1.4
and 4.2 Hz, 1H36-H); 13C NMR (150 MHz, CDGJ): 111.1, 116.5, 122.4, 124.0, 125.9,
126.6, 127.9, 128.1, 128.5, 128.7, 128.9, 129.6, 132.1, 133.8, 135.4, 137.3, 137.8, 140.0,
143.3, 151.4; LRMS m/z (O} 542 [M]"; HRMS m/z (Ct): Found 542.15113 [M]
C31H2oN6O2S requires 542.15195.
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Secondgeneration imidazo[1,2a]pyrazine inhibitors, variants at 2 and 6-positions.

8-Chloroimidazo[1,2-a]pyrazine
Cl
NN
6 \/N\/) :
5 3

2-Amino-3-chloropyrazine (200 mg, 1.54 mmol) amMNaHCQ (162 mg, 1.93 mmol)
were suspended {BuOH. Chloroacetaldehyde (50% w/v in® 200 pL, 1.54 mmol)
was added and the reaction mixture was stirred under reflux for 40 h. The reaction was
then cooled to RT and solvent removedracuo The residal material was taken up in
CHxCI> (100 mL) washed D (40 mL) and brine (40 mL), dried (MgaQfiltered and
concentratedn vacuo Flash chromatography (applied in pet. ether; eluted 3:1 to 2:1 to
1:3 pet. ether/EtOAc) afforded the title compound asfanvhite solid (118 mg, 0.773
mmol, 506). Mpt: Decomposed before meltinB = 0.17 (2:1 EtOAc/pet. ether); IR

( madcmi?, thin film): 3144, 3105, 1432H NMR (600 MHz,(CD3).SO) v =@.73 (d,J

= 4.5 Hz, 1HB-H), 7.87 (dJ= 0.9 Hz, 1H2-H), 8.28 (d,J= 0.9 Hz, 1H3-H), 8.66 (d,

J = 4.5 Hz, 1H5-H); 13C NMR (150 MHz,(CDs).SO) :c = 117.3 C-3), 120.8 C-5),
127.3 €-6), 135.5 C-2), 137.1 C-9), 141.7 C-8); LRMS m/z (CI): 154 [MC°CI)+H]*,

156 [MC'Cl)+H]"; HRMS m/z (CI): Found 154.016¢M(**CI)+H]*; CsHsCINsrequires
154.0172.

N-(4-(Imidazo[1,2-a]pyrazin-8-ylamino)phenyl)-4-methylbenzenesulfonamide35)

20 18 15
H 13
\@ N 2
S

All glassware was dried and purged with Ar prior to usex(ddbé} (2.97 mg, 1 mol%),
DavePhos (3.83 mg, 3 mol%) and NBQ® (43.8 mg, 0.456 mmol) were dissolved in
anhydrous toluene3(mL). 8-Chloroimidazo[1,2a]pyrazine(49.8 mg, 0.324 mmol) and
N-(4-aminophenybh4-methylbenzenesulfonamid8 (106 mg, 0.389 mmol) were added
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and the reaction was stirred under reflux, under Ar for 16 h. The reaction was cooled to

RT and solvent removeith vacuq before the residue was taken up in2CH (50 mL)
and washed with ¥ (3 x 30 mL) and brine (30 mL), dried (Mg@Qfiltered and

concentratedn vacuo Flash chromatography (applied in pet. ether; eluted 2:1 pet.

ether/EtOAc) afforded the télcompound as a brovaolid (69.7 mg, 0.184 mmol 656).

Mpt: Decomposed before meltingi= 0. 30 ( 3: 1 Et OAmiptian .

film): 3338, 3045, 1537, 1503H NMR (600 MHz, CDCJ) :n = .37 (s, 3H21-H),
6.88 (s, 1H15H), 7.06 (d,J = 8.8 Hz, 2H,13-H), 7.21 (d,J = 8.3 Hz, 2H,19-H), 7.45
(d,J=4.6 Hz, 1H6-H), 7.567.57 (m, 3H,2,3,5H), 7.63 (dJ = 8.3 Hz, 2H18H), 7.76
(d, J = 8.8 Hz, 2H,12-H), 8.19 (s, 1H10-H); *C NMR (150 MHz, CDCJ) :c=21.7
(C-21), 111.9 C-5), 115.2 C-3), 120.3 C-12), 123.9 C-13), 127.4 (C-18), 128.4 C-6),
129.7 €-19), 131.1 C-14), 131.9 C-2), 133.2 C-9), 136.2 C-17), 137.4 C-11), 143.9
(C-20), 146.0 C-8); LRMS m/z (ES): 380 [M+H]", 402 [M+Na]; HRMS m/z (ES):
Found 380.1168 [M+H] C19H18Ns02S requires 380.1181

2-(8-Chloroimidazo[1,2-a]pyrazin-2-yl)quinoxaline
Cl9 19

N)\r/l\j\)ﬂ(:N 17 46
\

v vy
5 3 12

13 14

2-Bromo-1-(quinoxalin2-yl)ethanoné&® (648 mg, 2.58 mmol),-amino3-chloropyrazine
(334 mg, 2.58 mmol) and NaHG@71 mg, 3.23 mmol) ifBuOH (15 mL) were stirred
under reflux for 40 h. The solvent was remowedacuoand the redting residual was

taken up in CECl2 (100 mL) and washed 2@ (2 x 40 mL) and brine (40 mL), dried

(MgSQy), filtered and solvent removed vacuo Flash chromatography (applied in pet.

ether; eluted 3:1 to 1:1 to 1:3 pet. ether/EtOAc) afforded the ttlgpound as an oraag

solid (342 mg, 1.21 mmol, 48). Mpt: >200 °C;Rs = 0.11 (1:1 pet. ether/EtOAc); IR

( daicm?, thin film): 2924, 1675, 1495H NMR (600 MHz,(CD3)2SO) :n = ©.84 (d,J
= 4.5 Hz, 1H6-H), 7.897.95 (m, 2H14,15H), 8.158.17 (m, 2H]13,16H), 8.73 (d,J =
4.5 Hz, 1H5-H), 9.08 (s, 1H3-H), 9.71 (s1H, 19-H); 3*C NMR (150 MHz,(CD3).SO):
Uc = 116.9 C-3), 121.0 C-5), 128.3 C-6). 129.0 C-13), 129.1 C-16), 130.5 C-15),
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131.1 C-14), 137.7 C-9), 141.4 C-12), 141.8 C-17), 142.2 C-8), 143.4 C-19), 143.9
(C-10), 146.4 C-2); LRMS m/z (CI): 282 M(3Cl)+H]*, 284 [ME'CI)+H]"; HRMS m/z
(CI): Found 282.055pM(**Cl)+H]*; C1aHsCINs requires 282.0547.

4-Methyl-N-(4-(2-(quinoxalin-2-yl)imidazo[1,2-a]pyrazin -8-ylamino)phenyl)-
benzensulfonamide 36)

31 29

13 14
All glassware waglried and purged with Ar prior to use. Pd(db@.04 mg, 1 mol%),
DavePhos (4.19 mg, 3 mol%) andC&s; (162 mg, 0.497 mmol) were stirred in
dissolved in 1,4ioxane (5 mL).2-(8-Chloroimidazo[1,2a]pyrazin-2-yl)quinoxaline
(2100 mg, 0.355 mmol) and-(4-aminophenyl}4-methylbenzenesulfonamid@s (112 mg,

0.426 mmol) were added and the reaction was stirred under reflux for 40 h. The reaction

was cooled to RT and solvent removaedvacuo The resulting residue was taken up in

CH:CI> (60 mL) and washed witNaHCQ; (sat. ag. 40 mL), kO (30 mL) and brine (30
mL), dried (MgSQ), filtered and solvent removei vacuo Flash chromatography

(applied in toluene; eluted 0% to 50% EtOAc) afforded the title compound as a light

yellow solid (12.3 mg, 0.024 mmol,%). Mpt: Decomposed before melting = 0.49
(1:1 CHCl/ Et OA ¢ Jnafcml, Rin f{ins): 3135, 3061, 149 *H NMR (600 MHz,
(CD3)2SO) :1=8.34 (s, 3H31-H), 7.05 (d,J = 8.9 Hz, 2H23-H), 7.35 (d,J = 8.3 Hz,
2H, 29-H), 7.44 (d,J = 4.6 Hz, 1H,6-H), 7.64 (d,J = 8.3 Hz, 2H,28-H), 7.847.86 (m,
1H, 15H), 7.887.90 (m, 3H14,22H), 8.03 (d,J = 4.6 Hz, 1H5-H), 8.108.14 (m, 2H,
13,16H), 8.80 (s, 1H3-H), 9.61 (s, 1H20-H), 9.78 (s, 1H19-H), 10.06 (bs, 1H25H);
13C NMR (150 MHz,(CD3)2SO) :c = 81.0 €-31), 112.5 C-5), 115.9 €-3), 121.1 C-
23), 121.2 C-22), 126.8 C-28), 128.2 (C-6), 128.8 (C-13), 129.1 (C-16), 129.7 C-29),
129.9 C-15), 130.9 C-14), 132.1 (C-24), 133.4 C-9), 136.6 (C-21), 136.7 (C-27),
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141.2 €-10), 141.4 C-17), 141.5(C-12), 143.1 C-30), 143.7 C-19), 146.1 C-8),
147.0 C-2) ; LRMS m/z (ES): 530 [M+NaJ, 508 [M+H]; HRMS m/z (ES): Found
508.1565 [M+HT; Ca7H22N702S requires 508.1556

3,5-Dibromopyrazin-2-amine

Pyrazin2-amine (2.0g, 2Immol) was dissolved in dhloromethane (50 mL) and the
resulting solution was stirred at room temperatbéromosuccinimide (9.4g, 53mmol)

was added. After completion, the mixture was concentrated under redussdreréeo

give brown solid crudevhich was subsequently purifie¢y lshromatographyapplied in

hexane; eluted 0% EtOAdhexang to give the title compoundas a pale yellow solid

(3.69 14 mmol,68%). Mpt: 106108°C; Rf = 0.80 (11 EtOAd h e x an egdcm?, | R ( 3
thin film): 3447, 3280, 3154, 1621, 1549, 1506, 1450NMR (600 MHz, CDCJ) :n =1

5.04 (brs, 2HNH>), 8.04 (s, 1H6-H); 1*C NMR (150 MHz, CDGJ) :c = i23.8 C-5),

124.0 C-3), 143.3 (C-6), 152.0 C-2); HRMS m/z (Cf): found 28.87731 [M+HT,
C4H4Br2N3 requires 251.87720
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6,8-Dibromo-2-(naphthalene-2-yl)imidazo[1,2-a]pyrazine (39)

Br
-
AL

3,5-Dibromopyrazin2-amine (200 mg, 0.79 mmd) and 2bromol-(naphthalene
2-yl)ethanone (490 mg, 2.6hmol) were dissolved in ethanol (50L). A drop of
concentrated HCI was added and the mixture was refluxed for 3 days°@t &Gter
completion, the mixture was allowed to reach room temperature and concentrated under
reduced pressure. The resulting crude was subsequently purified by chromatography
(applied in hexane; elutetb% EtOAdhexang to give the title compoundBQ mg 0.19

mmol, 25%). R = 0.25 (1/3EtOAd h e x a n exy/cm?, thiRfilnf): 8135, 1622, 1592,

1505, 1481, 1447H NMR (600 MHz, CDCY) :n= 711527.56 (m, 2H,15-H and16-H),
7857.88 (m, 1H,14-H), 7.9:7.96 (m, 2H,12-H and 17-H), 8.028.05 (m, 1H,11-H),

8.13 (s, 1H3-H), 8.26 (s, 1H5-H), 8.54 (s, 1H19-H); 1°C NMR (150 MHz, CDG) ¢ U

= 111.9, 118.9, 120.3, 123.2, 124.1, 126.3, 126.8, 126.9, 127.9, 128.7, 128.8, 133.5,
133.9, 138.8, 149.6, 152.0; HRMS m/z (El+): Found 400.91624 [M]wH&BroNs
requires 400.91577;

N-(4-((6-Bromo-2-(naphthalen-2-yl)imidazo[1,2-a]pyrazin -8-yl)Jamino)phenyl)-4-

methylbenzenesulfonamide (37)

23(30mg, 114¢ mo | )N,Nadisapropylethylarme (31¢ L, €Invo8 ) wer e di ss o]l
in n-butanol (10mL) and the reaction was stirred at 1ZDfor 14 h. After completion,
the reaction mixture was concentrated under reduced pressure and purified by normal

phase chromatography with a 28t0OAc in hexaneeluent. 34mg 68¢ m ¢91% yield)
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of the producivas isolated. R= 0.45 (21 EtOAc/hexane); 1H NMR (600 MHz, CDég)l

U = 2.39 (s, 3H24-H), 7.10 (dJ = 8.4 Hz, 2H13-H and15-H), 7.24 (dJ = 8.2 Hz, 2H,

20-H and22-H), 7.48 7.56 (m, 2H,30-H and31-H), 7.63 (d,J = 8.2 Hz, 2H,19-H and

23H), 7.74 (s, 1H3-H), 7.81 (d,J = 8.4 Hz, 2H,12-H and16-H), 7.87 (d,J = 8.4 Hz,

1H, 29-H), 7.88 (s, 1H5-H), 7.81 (d,J = 8.4 Hz, 2H_27-H and32-H), 7.98 (ddJ= 1.5

and 8.5 Hz, 1H26-H), 8.44 (s, 1H34-H); 13C NMR (150 MHz, CDG) :c = 21.6,

111.1, 111.3, 120.0, 120.1, 121.8, 123.9, 124.0, 125.1, 126.5, 126.7, 127.4, 127.9, 128.4,
128.8, 129.8,130.0, 131.5, 132.4, 133.5, 133.7, 134.8, 136.1, 143.9, 144.0; HRMS m/z
(Cl+): 584.07632 [M+H]+; GoH23NsBrO2NsS requires 584.07558.

N-(2-((6-Bromo-2-(naphthalen-2-yl)imidazo[1,2-a]pyrazin -8-yl)amino)ethyl)-4-
methylbenzenesulfonamid€38)

\©\ H

_N
/,S\\

O O 1

NH
0
AL

6,8-Dibromo-2-(naphthalen&-yl)imidazo[1,2a]pyrazine (30 mg, 74 ¢ mo | N-(2-
aminoethyl}4-methylbenzenesulfonamide (23 mg, 108 € mol ) NaNa d
diisoprqpylethylamine (31e L, €1n7o8l ) wer e -Hutasos(d0mbk) @rdl the n  n
reaction was stirred at 88C for 14h. After completion, the reaction mixture was
concentrated under reduced pressure and purified by chromato@appiigd in hexane;
eluted25% EtOAd hexang to give the title compoun@8mg, 62¢ m ¢83%) Rf = 0.50

(221 EtOAd h e x a n eg/cm-1, Ithid filn)s 3287, 3107, 2868, 1600, 1545 NMR

(600 MHz, CDC#) :n= 4130 (s, 3H20-H), 3.34 (g,J = 5.5 Hz, 2H,12-H), 3.71 (9,J =

5.5 Hz, H, 11-H), 5.71 (t,J = 5.3 Hz, 1H,10-H), 6.39 (m, 1H13-H), 7.18 (d,J = 8.0

Hz, 2H,16-H and18-H), 7.47%7.53 (m, 2H25H and26-H), 7.60 (s, 1H3-H), 7.73 (d,J

= 8.2 Hz, 2H,15H and19-H), 7.81 (s, 1H5-H), 7.857.95 (m, 4H224-H, 27-H, 29- H

and 30-H), 8.37 (s, 1H,22-H); 3C NMR (150 MHz, CDG) :c =21.6, 29.8, 44.1,
109.8, 110.9, 122.2, 123.9, 124.9, 126.5, 126.6, 126.7, 127.1, 128.4, 128.8, 129.6, 129.9,
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132.0, 133.5, 133.7, 137.0, 143.4, 145.0, 147.8; HRMS m/z (El+): Found 536.0757
[M+H]+; C25H23BrNsO2S requires 536.0756.
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Figure S1 HMBC spectrum oR1a, indicating coupling of Hwith Cs and H with C3

Molecular docking studies were carried out using AutoDock Vin@he crystal
structure of ADPHP0525 was retrieved from RSCB Protein Data Bank (PDB entry:
IG60). All heterotoms (HO, PEG, ADP) were removed from the .pdke filvhich was

then convertedtp d b gt énaymenp d b ¢t o

usi

ng

A uiwihtec k T ool

addition of polar hydrogens and Kollman charges. The docking grid box (located at the
nucleotide binding s#) had a size of 14 x 16 x 24 with a grid centerl@. 034, 24.627
and 22.363 in thex, y, and z coordinates respectively. All ligdnstructures were

generated inmo | 2

f diganda mo | (210 )

usi

ng

chem3D

profes

software (no energy minimizai 0 n

wa s

carried

o Uigand. @mahldq twee r e

f or mat
l i gand

usi

ng

ADTligand h ext o avlkaisn ¢ r feiplag ,e dii cont ai

nf or mat i

on

(i aut liggnd pgbgf or matd) doac ki m

box coordinates and size A n

fexhaustivenesso

window command prompt was used to script the docking.

par ameter
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4-M ethyl-N-[4-[3-(2-naphthyl)imidazo[1,2-a]pyrazine-8-yllaminophenyl]benzene

sulfonamide 5.
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alpyrazine-8-yllaminophenyl]benzene

2-

4-M ethyl-N-[4-[2-(2-naphthyl)imidazo[1
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2-Azido-1-(2-phenoxyphenyl)ethanme 16
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2-Azido-1-(3,5-dimethylphenyl)ethanone 1@l



R
28l
Leie
20°Ly
S
0S'EL

o' T o4
0 g9
ZH 0€°0 a1
0 €55
W Mam
ZHA 9TTO0ET 009 4s
89L2ZE 1s
ZHR T90LEET 009 1048
M PTOTELIL ET MITd
€ 00T 114 \L
asn 0y 1T 1
HT TOON
======= 3 TANNVHD ========
1 0aL
935 00000000° T 1a
i 0°86C AL
asn gy 0T daa
2sn £€5°0% mMa
[43 oy
098 9Z¥¥959°C ov
zH SZZ881°0 SHYALA
ZH 926 GEETT HMS
0 sa
9T SN
£1000 INIATOS —
9€559 ar
0gbz 20¥dInd
DET HOQAD UMl G QHEOMA
009AY WOYLSNI \/ _
6 auty,
SZT00T0Z —93eq R g & &
T ONOOY¥d o I S 'S ®
o1 ONdxd > g I = ®
0T0Z-GZuRr TN
S 198 {NIdSdOoLuvanIg\:0} €10a9 19N°'NOLOYd
V Zngesr

wﬁ

73

2-Azido-1-(3-thienyl)ethanone 1@



oo oy
o 88 o 8 & ow
snd 88,8 I a2 2 E
228 888 | 38=%F 2
CoOMLMOUCNMEOYMEMM©BOO~ 1‘:oov~mwaoooo
2R7EN88380°°8337Re28 T | 5983883 °R°2
3% BBR%8E  888shisg 17398823 T =
by 33?::"3:; s88"e2g o A7RRAE ° 7
— 2 g8 K ana v 8 ¢ G0 2
s & & Qs g 4 o
g S 2wl 5B 2 ~
§ z o8 8 2
o S
“ 3
"
o Ba8 £ o i
02 | KET& W 121 ‘4
Er R Y & i~ Bt
ZLOWEWOR 2 =Qq =3 o ~==0 =m
EHZEAE2BalouEtoozeaatd |BuEiEnnElagy
< SEESCEEREQ28FL2REEERE | 2RAA08HER38E
FEN__
0590 0—— L J S g0
2 a ~—
/\
() L2
Ao o
J
| [=
| gl = 1
| \__
S 80
) 4
\ £ Lo \__
1095 T — on ! = Ll
| o | \ /
( F | =
54
B
LT e— 0z8°e | “g
Lezs* |
3”9~97 -:\ x A
0725 T~ BEPE<Y) 4 b e g5
. |
00£5°2 | o N
| © =
2896°9 | |
':‘ZLG'B\ {
LELE"Y PR R S o
€569 o
£686°9—F —_— L e | =
59869 | ~
2886°9
overE 2
: 6080°L | W—
::g‘s’g\k TB‘ZI'L\ ‘ £'es | [ o A
: 86T L ~ ~ )
znsre % Sorts b= 7
Sehas PIOT L ) N ey
Yotcic GZH'L\ ! .l
ZZGE'[ €TST L
= 6EST L
859T°L &
€991 L/
~ 3
ELLT L s <
68L1°L J ~
6052°L
vz L L —— ;
LszL— |
L992°L
Se05-L © )
EEEQ‘L\ O~ <
TEEL
5o5e L\
6556 L—=
96?€'L/
£15E°L \
POSE"L ~\ < L e
i E9E"L ‘ ~ ‘ w
z: susecd - - | = \
ozze:s £620°L ] Lo
1822°S - g
£562°S \ W‘ i
6162°S 0 ‘ /
3 N | +e-
- | b | 9
2 . | | | \
© sousL |
Rz 16L5°L |
L8289 T prp—
: \ ©
Ezoce} sees L { F ‘
Q. zzres ~ [ o
o ecves T | <
o 28969 l | — |
52069 [
LELE'S l |
£5L6°9 ~
Tces69 C
Ds936°9 \ | L 2
=X zg85°9 ©
S6080°L \ A
M \ |
Beerrc | \
3oL S ﬁ \
VIPT L 3
SezviL e —_— L e
MesT L \ J ~
oL =
Qe
£99T"L =
Ocuire
—6BLT L X B
gsovzw \ 1 -]
8EPZ L J ~
SeseL ey
. ra i
QD o60zL
=~
o QrieeL
mmYOBE'L =
S pesres

2-Azido-1-(2-phenoxyphenyl)ethanol, 1D
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2-Azido-1-(3,5-dimethylphenyl)ethanol, 1%
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2-[(3-Chloropyrazin-2-yl)amino]-1-(3,4-dimethoxyphenyl)ethanol,18c
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2-[(3-Chloropyrazin-2-yl)amino]-1-(3,5-dimethylphenyl)ethanol, 1&l
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2-[(3-Chloropyrazin-2-yl)amino]-1-(3-thienyl)ethanol, 18
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2-[(3-Chloropyrazin-2-yl)amino]-1-(3-thienyl)ethanone, 1@
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8-Chloro-3-(2-phenoxyphenyl)imidazo[1,2-a]pyrazine, 20
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8-Chloro-3-(3,4-dimethoxyphenyl)imidazo[1,2a]pyrazine, 2
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8-Chloro-2-(3,4-dimethoxylphenyl)
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8-Chloro-2-(3,5-dimethylphenyl)
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8-Chloro-2-(3-thienyl)
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4-M ethyl-N-[2-(2-naphthyl)imidazo[1,2-a]pyrazine-8-yl]benzenesulfonamide, 1
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4-M ethyl-N-[2-phenoxyphenyl)
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N-[3-(3,4-Dimethoxyphenyl)imidazo[1,2a]pyrazine-8-yl] -4-methyl-benzene

sulfonamide, 3
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N-[3,5-Dimethylphenyl)imidazo[1,2-a]pyrazine-8-yl] -4-methyl-benzenesulfonamide,

4

10C
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4-M ethyl-N-[4-[[3-(3-thienyl)imidazo[1,2-a]pyrazine-8-yllamino]phenyl]b enzene

sulfonamide, 6
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4-M ethyl-N-[2-(2-phenoxyphenyl)imidazo[1,2a]pyrazine-8-yl]benzenesulfonamide,
8

10z



