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1. Chemical Synthesis

All reagents were of commercial grade and were used without further purification, unless
otherwise stated. Commercially available anhydrous solvents were used for reactions
conducted under inert atmosphere. Reagent grade solvents were used in all other cases. Flash
column chromatography was performed on silicagel 60 (70-230 mesh, Macherey—Nagel). Thin
layer chromatography was carried out using precoated silica gel F-254 plates (thickness 0.25
mm) and visualized by UV light (254 nm). 'H and "C NMR spectra were recorded on a Bruker
Advance 300 NMR spectrometer (300 and 75 MHz). Chemical shifts § are reported in parts per
million (ppm) relative to the residual solvent signals (CDCI,, § = 7.26 ppm for 'H and 6 = 77.16
ppm for »C; DMSO-d6, 6 = 2.50 ppm for 'H and & = 39.52 ppm for "C. DMF-d7, 0 =2.79,2.92,
8.03 ppm for 'H and 6 = 29.76, 34.89, 163.15 ppm for C). Data are reported as follows:
chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br =
broad), coupling constants (Hz) and integration. High-resolution MS data were obtained on a
Waters LCT Micromass spectrometer in positive electrospray ionization-time of flight (ESI-
TOF) mode. IR spectra were recorded on a PerkinElmer Spectrum 65 spectrophotometer using
an attenuated total reflectance (ATR) device (v in cm-1). Reported yields are unoptimized.

4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-
carboxamide (1).
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Compound 1 was synthesized according to general procedure B using 15a (153 mg, 0.5 mmol)
and 3 (147 mg, 0.6 mmol). Purification afforded the title compound as a pale yellow solid (110
mg, 52%). H NMR (300MHz, DMSO-d6) 6 4.44 (d, J = 5.3 Hz, 2H), 6.98 (s, 1H), 7.24 (m,
1H), 8.05 (s, 1H), 8.66 (m, 1H), 8.76 (t,J=5.3 Hz, 1H), 8.88 (d,/ = 6.6 Hz, 1H), 12.82 (s, 1H).
“C NMR (75 MHz, DMSO-d6) § 29.7, 694, 97.7,98.5, 105.7, 110.5, 113.6, 128, 134 4, 152,
159.2. Some quaternary carbons and aromatic CH too broad to be seen due to very slow
relaxation. HRMS (ESI) m/z Calcd for (M+H)- C.H,N.OBr.: 423.9226. Found 423.9239. IR
(cm-1):3107,1616,1558,1511, 1395, 1237, 1142.

Imidazo[1,2-a]pyrimidine (2).

According to the literature (1.3g, quant).!

' Rival. Y.; Grassy, G.; taudou, A.; Ecalle, R. Antifungal activity in vitro of some imidazo[l,2-alpyrimidine derivatives. Eur. J. Med. Chem. 1991, 26,
13-18
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3-iodoimidazo[1,2-a]pyrimidine (3).

N
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To a solution of 2 (150 mg, 1.26 mmol, leq) in 1 mL of MeCN was added NIS (453 mg, 2.02
mmol, 1.6 eq). The mixture was stirred at 50°C overnight and then quenched by the addition of
saturated sodium sulfate solution followed by water. The organic layer was separated, washed
successively with water, brine and dried over anhydrous MgSO4. Concentration and
purification over silica gel (elution by gradient from 65/35 to 90/10 EtOAc/Heptane) afforded
3 as a brown amorphous solid (133 mg, 32%).'H NMR (300MHz, DMSO-d6) 6 7.19 (dd, J =
42,70 Hz, 1H), 791 (s, 1H), 8.55 (dd, J =2.0, 4.1 Hz, 1H), 8.78 (dd, J = 2.0, 6.9 Hz, 1H). *C
NMR (75 MHz, DMSO-d6) 6 64.2, 110.1, 135, 140.7, 149.9, 150.7.

Di-tert-butyl prop-2-ynylimidodicarbonate (5).

Boc..
NN

Boc
According to the literature (97 %)

Di-tert-butyl (3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)carbamate (6).

B \>\ N
Boc \\)

A solution of 3 (2 g, 8.16 mmol) in anhydrous 5 mL of DMF and Et.N (5.7 ml) was degassed
with argon. Pd(PPh.).CL (573 mg, 0.82 mmol, 10%) and Cul (233mg, 1.22 mmol, 10 %) were
added to the reaction mixture. Then alkyne 5 (2.5 g, 9.8 mmol) was added to the mixture. The
reaction mixture was stirred at room temperature overnight under inert atmosphere. The mixture
was concentrated under vacuum and purified by silica gel flash chromatography (elution by
gradient from 50/50 to 25/75 Heptane/EtOAc) to afford an oil (2.42 g) with remaining of OPPh..
'H NMR (300MHz, CDCL,) 061.53 (s, 18H), 4.7 (s, 2H), 6.98 (m, 1H), 7.96 (s, 1H), 8.57 (m,
2H). *C NMR (75 MHz, CDCl,) 6 28,36.7,68.9,83.4,96.2,107.3,1094, 1329, 139.3, 148 2,
150.7, 151.7. HRMS (ESI+) m/z Calcd for (M+H)- C,H.N.O.: 373.1876. Found: 373.1882.

3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-amine (7).

TFA \>\N
HoN \\)

To a solution of 6 (40 mg, 0.11 mmol) in 2 mL of DCM under argon, was added dropwise TFA
(0.319 mL, 4.3 mmol). The mixture was stirred overnight at room temperature. The mixture

> Sasmal, P.K.; Chandrasekhar, A.; Sridhar, A.; Igbal, J. Novel one-step method for the conversion of isothiocyanates to 2-alkyl(aryl)aminothiazoles,
Tetrahedron, 2008, 64, 11074—-11080.
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was concentrated under vacuum. The residue was rinsed with cold EtO to get a grey solid as
the TFA salt (25 mg, 81 %).'H NMR (300MHz, MeOD) 6 4.2 (s, 2H), 7.28 (m, 1H), 8.05 (s,
1H), 8.7 (d,J =4.2Hz, 1H),8.93 (d, J="7.7 Hz, 1H). *C NMR (75 MHz, MeOD) 6 30.9, 73.1,
93.1, 113, 136.3, 155.7. Some quaternary carbons and aromatic CH too broad to be seen due to
very slow relaxation. HRMS (ESI+) m/z Calcd for M+H) CHN.: 173.0827. Found: 173.0826.

General Procedure A for Amide Formation.

To a solution of the appropriate carboxylic acid (1 eq) in dry DCM were added HOBt (1.2 eq),
then EDC (1.2 eq). DIEA was added (5 eq) followed by the amine 7 (1 eq). The mixture was
stirred at room temperature until completion. The mixture was quenched with water and
extracted with DCM. The combined organic layers were washed with water and brine, dried
over MgSO,, filtered, and concentrated under vacuum. The product was purified by flash
chromatography.

3-bromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)thiophene-2-carboxamide

(8a)
% s

The title compound was synthesized according to general procedure A using 3-
bromothiophene-2-carboxylic acid (250 mg, 1.21 mmol) yielding 8a as a beige amorphous solid
(244 mg, 56%). H NMR (300MHz, DMSO-d6) 6 445 (d, J =54Hz, 2H), 7.19 (d, J =5.4Hz,
1H), 7.26 (dd, J =4.2,2.8 Hz, 1H), 7.83 (d, J =5.5Hz, 1H), 8.05 (s, 1H), 8.65 (dd, /J=2.1,2.1
Hz, 1H),8.77 (t,J =5.1 Hz, 1H), 8.88 (dd, J=1.8,5.1 Hz, 1H). *C NMR (75 MHz, DMSO-d6)
0 30, 68.8, 96.8, 106.3, 110, 100.7, 130.2, 131.8, 132.3, 133.6, 138.7, 147.8, 151.5, 160.3.
HRMS (ESI+) m/z Caled for (M+H)- C.H,BrN,OS: 362.9738. Found: 362.9742.

5-bromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)thiophene-3-carboxamide

(8b)
éw e

The title compound was synthesized according to general procedure A using 5-
bromothiophene-3-carboxylic acid (250 mg, 1.21 mmol) yielding 8b as a beige amorphous
solid (216 mg, 44 %). H NMR (300MHz, DMSO-d6) 6 4.44 (d, J =5.6 Hz, 2H), 7.25 (dd, J =
22,4Hz, 1H), 7.62 (d,J = 1.8Hz, 1H), 8.04 (s, 1H), 8.19 (d, J = 1.8Hz, 1H), 8.64 (dd, J =2.3,
2.3Hz,1H),8.88 (dd, J=2.3,4.6 Hz, 1H), 8.96 (t,J =5.3 Hz, 1H). "C NMR (75 MHz, DMSO-
d6) 629.4,68.7,96.9,106.3,110,112.1,129.3,131.5,133.8,137.2,138.7,147.9,151.5, 160.6.
HRMS (ESI+) m/z Caled for (M+H)- C.H,BrN.OS: 362.9738. Found: 362.9734.

N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-indole-2-carboxamide (8c)
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The title compound was synthesized according to general procedure A using 1H-indole-2-
carboxylic acid (200 mg, 1.24 mmol) yielding 8c as a yellow amorphous solid (220 mg, 56%).
'H NMR (300MHz, DMSO-d6) 6 4.53 (d,J =5.5Hz, 2H), 7.02 (t,J =7.8 Hz, 1H), 7.19 (t,J =
84 Hz,1H),7.19 (s, 1H),7.25 (dd,J=2.2,4.5 Hz, 1H), 744 (dd,J=1.1,8.4 Hz, 1H), 7.62 (d,
J=84Hz, 1H), 8.06 (s, 1H),8.64 (dd,J=1.9,43 Hz, 1H),89 (dd,J =19, 7.1 Hz, 1H), 9.1
(t,J =52Hz, 1H), 11.7 (s, 1H). "C NMR (75 MHz, DMSO-d6) & 29.3, 68.6,97.2, 103, 106.3,
1099,112.3,119.7,121.5,123.5,1269, 131, 133.7, 136.5, 138.7, 147.9, 151.5, 160.9. HRMS
(ESI+) m/z Calcd for (M+H): C,H.N,O: 316.1198. Found: 316.1218.

N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-indole-3-carboxamide (8d)

@wa /EM

The title compound was synthesized according to general procedure A using 1H-indole-3-
carboxylic acid (200 mg, 1.24 mmol) yielding 8d as a white amorphous solid (64 mg, 17%). H
NMR (300MHz, DMF-d7) 6 4.62 (d, J = 5.5Hz,2H), 7.19 (m, 2H), 7.3 (dd, J = 4, 6.9Hz, 1H),
7.53 (d,J =73Hz, 1H), 8.05 (s, 1H), 8.26 (d, J = 3Hz, 1H), 8.34 (d, J = 8.2Hz, 1H), 8.6 (t, J
=5.2Hz, 1H),8.71 (dd, J =2,4.2Hz, 1H),9.02 (dd,J =1.9, 6.8Hz, 1H), 11.22 (s, 1H). "C NMR
(75 MHz, DMSO-d6) & 28.9, 68.2,98.1, 106.5, 110 (2C), 111.8, 120.5, 1209, 121.9, 126.1,
128.1,133.7,136.1,138.5, 147.8, 151 4, 164 .4. HRMS (ESI+) m/z Calcd for (M+H) C.H.N,O:
316.1198. Found: 316.1209.

4,5-dibromo-N-(prop-2-yn-1-yl)furan-2-carboxamide (10a).
Br

Br 0

Following a similar procedure as mentioned for 10b, compound 10a was obtained in (2.23g)
98% yield as white amorphous solid. 'H NMR (300MHz, DMSO-d6) 6 3.14 (t,J =2.5 Hz, 1H),
399 (dd,J=2.5,5.6 Hz,2H), 7.40 (s, 1H),9.0 (t,/=5.6 Hz, 1H). *C NMR (75 MHz, DMSO-
d6) 6 28, 73.2, 80.6, 103.3, 1179, 126.2, 149, 155.7. HRMS (ESI+) m/z Calcd for (M+H)-
CH.Br.NO.: 307.8745. Found: 3078740.

4,5-dibromo-N-(prop-2-yn-1-yl)thiophene-2-carboxamide (10b).
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4,5-dibromothiophene-2-carboxylic acid (2g, 7mmol, 1eq) was dissolved in 10 mL of EtOAc
with propargylamine (0.67 mL, 10.5 mmol, 1.5 eq) and DIEA (3.7 mL, 21 mmol, 3 eq)
under argon. T3P (6.2mL, 10.5 mmol, 1.5 eq) was slowly added to the reaction mixture at
room temperature. The reaction was stirred at room temperature for one day. The
reaction was quenched with water and extracted with EtOAc. The combined organic
phases were dried over MgSOs, concentrated and purified by silica gel flash
chromatography (elution by gradient from 100 to 98/2 DCM/MeOH) to afford a white
amorphous solid (2.04g, 90%). H NMR (300MHz, DMSO-d6) 6 3.19 (t,J = 2.5 Hz, 1H), 4.04
(dd,J=25,5.6 Hz,2H), 7.80 (s, 1H), 9.12 (t,J = 5.6 Hz, 1H). *C NMR (75 MHz, DMSO-d6)
0 285,735, 804, 1139, 1169, 130.6, 140.5, 159. HRMS (ESI+) m/z Calcd for (M+H)-
CH.Br.NOS: 323.8516. Found: 323.8507

4,5-dimethyl-N-(prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (10c).

N0

9c¢ (558 mg, 4 mmol, leq.) was dissolved in 10 mL of EtOAc with propargylamine (0.51
mL, 8 mmol, 2eq.) and DIEA (2mL, 12 mmol, 3 eq.) under argon. T3P (3.6 mL, 6 mmol, 1.5
eq.) was slowly added to the reaction mixture. The reaction was stirred at 70°C for 6 h.
The reaction was quenched with water and extracted with EtOAc. The organic phase was
dried over MgSO0s, concentrated and purified by silica gel flash chromatography (elution by
gradient from 100 to 98/2 DCM/MeOH) yielding 10¢ (453 mg, 64%). H NMR (300MHz,
DMSO0-d6) 6 191 (s, 3H), 2.10 (s, 3H), 3.06 (t,J =24 Hz, 1H), 3.96 (dd, J=2.4,5.8 Hz, 2H),
6.52(d,J=2.6 Hz, 1H), 8.11 (t,J = 5.8 Hz, 1H), 10.98 (s, 1H). *C NMR (75 MHz, DMSO-d6)
010.6, 10.7,27.6,72.5,819, 111.8, 1145, 122.5, 128 4, 160.3. HRMS (ESI+) m/z Calcd for
(M+H)-C,H.N.O: 177.1028. Found: 177.1021.

4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)furan-2-carboxamide
(11a).

N\
N
Br /\N>7\
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Br 0
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Compound 11a was synthesized according to general procedure B using 10a (245 mg, 0.80
mmol) and 3 (150 mg, 0.61 mmol). Purification afforded the title compound as a white
amorphous solid (104 mg, 40 %). H NMR (300MHz, DMSO-d6) 6 4.44 (d, J = 5.6 Hz, 2H),
725 (dd,J=4.1,6.8 Hz, 1H), 7.44 (s, 1H), 8,05 (s, 1H), 8.65 (dd, J=2.0, 4.2 Hz, 1H), 8.88
(dd,J=2.0,6.8 Hz, 1H),9.17 (t,J = 5.5 Hz, 1H). *C NMR (75 MHz, DMSO-d6) 6 29.2, 68.8,
96.6,103.4,106.3,110, 118.1, 126.3, 133.8, 138.8, 147.9, 149, 151.6, 155.8. HMRS (ESI) m/z
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Calcd for (M+H)' C,H.N.O.Br.: 424.9072. Found: 424.9068. IR (cm™1): 3214, 3010, 1681,
1513, 1485, 1284, 1192.

4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)thiophene-2-
carboxamide (11b).

Compound 11b was synthesized according to general procedure B using 10b (343 mg, 1.06
mmol) and 3 (200 mg, 0.82 mmol). Purification afforded the title compound as a beige
amorphous solid (174 mg, 48%). 'H NMR (300MHz, DMSO-d6) 6 448 (d, J = 5.2 Hz, 2H),
726 (dd,J=4.1,6.7 Hz, 1H), 7.84 (s, 1H), 8.08 (s, 1H), 8.66 (dd, /=19, 44 Hz, 1H), 8.90
(dd,J=1.7,70 Hz, 1H),9.29 (t,J = 5.0 Hz, 1H). *C NMR (75 MHz, DMSO-d6) 6 29.8, 69.1,
964, 1063, 110.1, 114,117, 130.8, 1339, 139, 1404, 147.9, 151.6, 159.1. HMRS (ESI) m/z
Calcd for (M+H)-C.HN.OSBr.: 440.8843. Found: 440.8851. IR (cm™1): 3217, 2979, 1645,
1512, 1290, 1230.

N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-4,5-dimethyl-1H-pyrrole-2-

carboxamide (11c).
/E \>7N

Compound 11¢ was synthesized according to general procedure B using 10¢ (129 mg, 0.73
mmol) and 3 (150 mg, 0.61 mmol). Purification afforded the title compound as an orange
amorphous solid (94 mg, 52 %). 'H NMR (300MHz, DMSO-d6) 6 191 (s, 3H), 2.10 (s, 3H),
440 (d,J=55Hz,2H),6.57 (d,/J=2.3 Hz, 1H),7.24 (dd,J=4.2,6.8 Hz, 1H), 8.03 (s, 1H),
8,32 (t,J =53 Hz, 1H), 8.64 (dd,/=2.0,4.1 Hz, 1H), 8.87 (dd,J =2.0,6.9 Hz, 1H), 11.07
(s, IH). "C NMR (75 MHz, DMSO-d6) & 10.6, 10.7, 29, 68.2,97.9, 106.5, 110, 112, 114.6,
122.4,128.7,133.7,138.5, 147.8, 151.5, 160.5. HMRS (ESI) m/z Calcd for (M+H)-C H..N,O:
294.1355. Found: 294.1342. IR (cm™1): 3267, 3205, 1618, 1513, 1486, 1410, 1262, 1230,
1146.

ethyl 4,5-dimethyl-1H-pyrrole-2-carboxylate (12).

]\ o0
N
H 0O
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According to the literature (53%).

2,2 2-trichloro-1-(4,5-dibromo-1H-pyrrol-2-yl)ethan-1-one (14a).

Br

5 / \\_ cCl,
N
H

@)

Trichloroacetylpyrrole 13 (2 g, 9.4 mmol) was dissolved in 30 mL of glacial acetic acid. A
solution of Br, (0.97 mL, 0.019 mmol) in 16 mL of acetic acid was added dropwise over 30 min
under argon. The mixture was stirred for 24 h. A solution of Na.CO, 10% was carefully added
to quench the mixture and extracted with ether. The combined organic layers were dried over
MgSO04, filtered, and concentrated under vacuum. The residue was purified by silica gel flash
chromatography (heptane/EtOAc: 98/2) to afford 14a as a pink amorphous solid (2.56g, 73%).
'H NMR (300MHz, DMSO-d6) 6 741 (d, J =2.6Hz, 1H), 13.75 (s, 1H). "C NMR (75 MHz,
DMSO-d6) 6 94, 100.8 (C3), 114.6, 122.4, 123.3, 170.9. HRMS (ESI+) m/z Calcd for (M-H)
CHNOCIBr.: 365.7490. Found: 365.7480.

2,2 2-trichloro-1-(4,5-dichloro-1H-pyrrol-2-yl)ethan-1-one (14b).

Cl

7\ ccCl,

Cl N
H

O
According to the literature (1.07g, 81%).
2,2 2-trichloro-1-(4,5-diiodo-1H-pyrrol-2-yl)ethan-1-one (14c).

/ \\  cCl,

I N
H

@)

According to the literature (1.13 g, 52%):

1-(4-bromo-1H-pyrrol-2-yl)-2,2,2-trichloroethan-1-one (14d).

* Kuwano, R.; Kashiwabara, M.; Ohsumi, M.; Kusano, H. J. Am. Chem. Soc. 2008, 130, 3, 808-809

* Essa, A.H.; Lerrick, R.I.; Tuna, F.; Harrington, R.W.; Clegg, W.; Hall, M.J. Reduction of 2,2 2-Trichloro-1-Aryl-Ethanones by RMgX:
Mechanistic Investigations and the Synthesis of Substituted o.,0-Dichloro-Ketones, Chem.Commun. 2013,49,2756-2758.

* Essa, A.H.; Lerrick, R.I.; Tuna, F.; Harrington, R.W.; Clegg, W.; Hall, M.J. Reduction of 2,2 2-Trichloro-1-Aryl-Ethanones by RMgX:
Mechanistic Investigations and the Synthesis of Substituted o.,0-Dichloro-Ketones, Chem.Commun. 2013,49,2756-2758.
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According to the literature

4,5-dibromo-N-(prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (15a).

Br
VY
g
Br N
H )

14a (2.1g, 5.67 mmol) and propargylamine (0.81g, 14.7 mmol) were stirred under argon at
60°C for 20 h. The solvent was removed under vacuum and the product was purified by flash
chromatography (heptane/EtOAc: 80/20) yielding 15a as a white solid (1.38 g, 80 %). ' H NMR
(300MHz, DMSO-d6) & 3.16 (t,J =2.8 Hz, 1H),4 01 (dd,J=2.6,5.7 Hz,2H), 6.96 (d,/ =24
Hz, 1H), 8.59 (t, J = 5.5 Hz, 1H), 12.77 (s, 1H). "C NMR (75 MHz, DMSO-d6) 6 27.8, 73,
81.1,979,105,112.9,127.6,158.5. HRMS (ESI+) m/z Calcd for (M-H) C.H.N.OBr.: 304.8925.
Found: 304.8925

4,5-dichloro-N-(prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (15b).

Cl

14b (300 mg, 1.07 mmol, 1 eq.) was dissolved in propargylamine (0.21 mL, 3.2 mmol, 3 eq.)
and stirred under argon at 60° overnight. The solvent was removed under vacuum and the
product purified by silica gel flash chromatography (elution by gradient from 90/10 to 80/20
heptane/EtOAc) to afford 15b as a white solid (200 mg, 86 %). 'H NMR (300MHz, DMSO-d6)
03.13(t,J=25Hz, 1H),4.01 (dd,J =2.5,5.7 Hz, 2H), 692 (d, J=2.2 Hz, 1H), 8.58 (t,J =
5.7 Hz, 1H), 12.78 (br s, 1H). *C NMR (75 MHz, DMSO-d6) & 279, 73.1, 81.1, 108, 110,
1153, 1243, 158.6. HRMS (ESI+) m/z Calcd for (M-H) CH.CLN.O: 214.9779. Found:
214.9792.

4,5-diiodo-N-(prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (15c¢).

|
Y
|/Z/—§\WH/
N0

The title compound was prepared according to the same procedure of 15b, yielding an orange
solid (563 mg, 97 %). H NMR (300MHz, DMSO-d6) 6 3.11 (t,J =2.6 Hz, 1H),3.99 (dd, J =
2.6,5.6 Hz, 2H), 6.93 (s, 1H), 847 (t,J = 5.5 Hz, 1H), 12.36 (br s, 1H). "C NMR (75 MHz,

® Clark, B.R.; O’Connor, S.; Fox, D.; Leroy, J.; Murphy, C.D.Org. Production of anticancer polyenes through precursor-directed biosynthesis Biomol.
Chem. 2011, 9,6306-6311
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DMSO0-d6) 6 27.8,73,76.2,81.2,84,118.5,132.2,158.2. HRMS (ESI+) m/z Calcd for (M+H)-
C.H.ILN.O: 400.8648. Found: 400.8675.

4-bromo-N-(prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (15d).
Br y
H
Iy i
N
H O

N-(prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (15e).

[ A7
N

H (@)

According to the literature.*

According to the literature.>
4,5-dichloro-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (16b).

N\>_
| N
Cl N D
“/ =

/ \ N

Cl N
H o)

Compound 16b was synthesized according to general procedure B using 15b (106 mg, 0.49
mmol) and 3 (100mg, 0.41 mmol). Purification afforded the title compound as a pale yellow
amorphous solid (28 mg, 21 %). 'H NMR (300MHz, DMSO-d6) 6 4.44 (d, J = 5.3 Hz, 2H),
6.96 (s, 1H),7.25 (t,J=4.6 Hz, 1H), 8.05 (s, 21H), 8.66 (m, 1H), 8.78 (t,/ =5.2 Hz, 1H), 8.88
(d,J=6.6Hz, 1H), 12.86 (br s, 1H). *C NMR (75 MHz, DMSO-d6) 6 29.2,68.7,97.1, 108.1,
108.6,110,110.2, 1154, 124 .3, 133.8, 138.8, 150.1, 151.5, 158 8.

N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-4,5-diiodo-1H-pyrrole-2-

carboxamide (16c¢).
/ \>_ N

7 Allmann, T.M.; Moldovan, R.P.; Jones, P.G.; Lindel, T. Synthesis of Hydroxypyrrolone Carboxamides Employing Selectfluor, Chem. Eur. J. 2016,
22,111 -115

* Huigens, R.B.; Rogers, S.A,; Steinhauer, A.T.; Melander, C. Org. Biomol. Chem. 2009, 7, 794-802

° Allmann, T.M.; Moldovan, R.P,; Jones, P.G.; Lindel, T. Synthesis of Hydroxypyrrolone Carboxamides Employing Selectfluor, Chem. Eur. ]. 2016,
22,111 -115

' Huigens, R.B.; Rogers, S.A,; Steinhauer, A.T.; Melander, C. Org. Biomol. Chem. 2009, 7, 794-802
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Compound 16c¢ was synthesized according to general procedure B using 15¢ (196 mg, 0.49
mmol) and 3 (120 mg, 0.49 mmol). Purification afforded the title compound as a white
amorphous solid (101 mg, 40 %). H NMR (300MHz, DMSO-d6) 6 443 (d, J = 5.2 Hz, 2H),
697 (d,J=23Hz, 1H),7.24 (dd,J=4.2,6.8 Hz, 1H), 8.04 (s, 1H), 8.66 (m, 2H), 8.88 (d, J =
6.8 Hz, 1H), 12.43 (s, 1H). *C NMR (75 MHz, DMSO-d6) 6 29.1,68.6,76.2,84.2,97.2,106.3,
110, 118.6, 1322, 133.8, 138.7, 1478, 151.5, 158.4. HMRS (ESI) m/z Calcd for (M+H)-
C.H,LN,O: 517.8975. Found: 517.8974. IR (cm-1): 3122, 1620, 1553, 1511, 1379, 1277,
1223.

4-bromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide

(16d).
e
N
Br /N _\>
Iy &7
N
H O

Compound 16d was synthesized according to general procedure B using 15d and 3. Purification
afforded the title compound (72 %).'H NMR (300MHz, DMSO-d6) 6 4.44 (d,J = 4.3 Hz, 2H),
691 (m, 1H), 7.03 (m, 1H), 7.25 (dd, J=4.0, 6.7 Hz, 1H), 8.07 (br s, 1H), 8.66 (m, 1H), 8.72
(t,J=49Hz, 1H),8.89 (d,J =59 Hz, 1H), 11.94 (br s, IH). *C NMR (75 MHz, DMSO-d6) 6
29.1, 68.6, 97.3, 95.1, 110.1, 112, 121.7, 126 .3, 133.8, 138.6, 147.6, 151.6, 159.4. Some
quaternary carbons and aromatic CH too broad to be seen due to very slow relaxation.

N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (16e).

N
S>—N
H =
/ \_ N
N
H O
Compound 16e was synthesized according to general procedure B using 15e and 3. Purification
afforded the title compound (86 %).'H NMR (300MHz, DMSO-d6) 6 4.44 (d,J = 5.6 Hz, 2H),
6.10 (m, 1H), 6.83 (m, 1H), 6.89 (m, 1H), 7.24 (dd, J=4.2, 6.7 Hz, 1H), 8.04 (s, 1H), 8.58 (t,
J=5.6Hz, 1H), 8.65 (dd,J=2.0,4.1 Hz, 1H), 8.88 (d,/ =2.1,6.8 Hz, 1H), 11.53 (br s, 1H).
“C NMR (75 MHz, DMSO-d6) 6 29, 68.3,97.7,106 .4, 108.7, 110, 110.5, 121.8, 125.6, 133.7,
138.6, 147.8, 151.5, 160 4.

Imidazo[1,2-a]pyrazine (18a).
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According to the literature (0.75g, quant.)."

Ny

According to the literature (87 mg, 42 %)."

3-iodoimidazo[1,2-a]pyrazine (19a).

3-iodoimidazo[1,2-b]pyridazine (19b).

N
-
N
N
According to the literature from 17b (4.92g, 64%) .
3-iodoimidazo[1,2-a]pyridine (19c¢).
N
.
| N
Pz
According to the literature from 17¢.

4,5-dibromo-N-(3-(imidazo[1,2-a]pyrazin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (20a)
N
B N
r | N>\\\N
N
H o

Compound 20a was synthesized according to general procedure B using 15a (125 mg, 041
mmol) and 19a (100 mg, 0.41 mmol). Purification afforded the title compound as a yellow
amorphous solid (46mg, 27%).'H NMR (300MHz, DMSO-d6) é 4.45 (d,J=5.6 Hz, 2H), 6.99
(d,J=25Hz, 1H),8.08 (d,/ =4.5Hz, 1H), 8.10 (s, 1H), 8.51 (dd,J=1.3,4.5Hz, 1H), 8.79 (t,
J=53Hz, 1H),9.16 (d, J = 1.3Hz, 1H), 12.83 (s, 1H). "C NMR (75 MHz, DMSO-d6) 6 29.2,

' Sablayrolles, C.; Cros, G.H.; Milhavet, ].C.; Recheng, E.; Chapat, J.P.; Boucard, M.; Serrano, J.J.; McNeill, J.H. Synthesis of Imidazo[],2-a Jpyrazine
Derivatives with Uterine-Relaxing, Antibronchospastic, and Cardiac-Stimulating, Properties /. Med. Chem. 1984, 27, 506-212.

"> Enguehard, C.; Renou, J.L.; Collot, V. ; Hervet, M. ; Rault, S.; Gueiffier, A. Reactivity of 3-Iodoimidazo[1,2-a]pyridines Using a Suzuki-Type
Cross-Coupling Reaction, /. Org. Chem. 2000, 65, 6572—-6575.

" Jingtao, C.; Xuanping, G.; Meng, H.; Xinsheng, L.; Method for synthesizing 3-iodoimidazo[1,2-b]pyrazine, CN105218549A, 2016.

" Loeber, S.; Huebner, H.; Gmeiner, P. Azaindole Derivatives with High Affinity for the Dopamine D4 Receptor: Synthesis, Ligand Binding Studies
and Comparison of Molecular Electrostatic Potential Maps, Bioorg. Med. Chem. Lett. 1999, 9, 97-102.

" Enguehard, C.; Renou, J.L.; Collot, V. ; Hervet, M. ; Rault, S.; Gueiffier, A. Reactivity of 3-Iodoimidazo[1,2-a]pyridines Using a Suzuki-Type
Cross-Coupling Reaction, /. Org. Chem. 2000, 65, 6572—-6575.

S12



68.1,98,984,105.3,1089,113.1,118.6,127.5, 130.5, 138.9, 140, 143.2, 158.8. HRMS (ESI)
m/z Calcd for (M+H)* C.H,N,OBr.: 425.9211. Found: 425.9236. IR (cm™1): 3280, 2922, 1657,
1513,1412,1311, 1221.

4,5-dibromo-N-(3-(imidazo[1,2-b]pyridazin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (20b)
Br | N\
Br%ﬂ/ N‘D
O

/
N
H

Compound 20b was synthesized according to general procedure B using 15a (192 mg, 0.78
mmol) and 19b (200 mg, 0.65 mmol). Purification afforded the title compound as a yellow
amorphous solid (24 mg, 9%).'H NMR (300MHz, DMSO-d6) 6 4.43 (d,J = 5.5 Hz, 2H), 6.99
(d,J=2.8Hz, 1H),7.34 (dd,J =4.6,9 Hz, 1H), 8.07 (s, 1H), 8.2(dd, J = 1.5,9.2Hz, 1H), 8.63
(dd,J=1.5,4.6Hz, 1H),8.78 (t,J =5.5 Hz, 1H), 12.8 (s, 1H). *C NMR (75 MHz, DMSO-d6)
0289,69.1,96.5,98,1052, 111.6, 113.1, 118.8, 126, 127.6, 138, 139, 144.7, 158.6. HRMS
(ESI+) m/z Caled for (M+H)* C.H,N.OBr.: 425.9211. Found: 425.9229. IR (cm™1): 3141, 3119,
1659, 1562,1523, 1293, 1240.

4,5-dibromo-N-(3-(imidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (20c)
Br | N\
Brjj\(n / “D
O

/
N
H

Compound 20c¢ was synthesized according to general procedure B using 15a (282 mg, 0.92
mmol) and 19¢ (150 mg, 0.62 mmol). Purification afforded the title compound as a beige
amorphous solid (120mg, 46%).'H NMR (300MHz, DMSO-d6) é 4.45 (d,J = 5.4Hz, 2H), 6.99
(d,J=19Hz, 1H), 7.11 (t, J = 6.8 Hz, 1H), 7.39 (t, J = 7.3Hz, 1H), 7.68 (d, J = 8.8Hz, 1H),
79 (s, 1H), 8.46 (d,J = 6.6Hz, 1H), 8.75 (t,J =5.2 Hz, 1H), 12.8 (s, 1H). "C NMR (75 MHz,
DMSO-d6) 6 694,972,979, 105.5, 113.1, 113.6, 1174, 1252, 1262, 127.6, 137.7, 158.7.
HMRS (ESI) m/z Calcd for (M+H)- C,.H, N.OBr.: 422.9279. Found: 422.9325.1R (cm~1): 3137,
3116, 1646, 1565, 1402, 1243.

N-(3-(benzo[b]thiophen-2-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-carboxamide
(20d)

Br |

S
Br*g/j\r{m 7
N
H

)
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Compound 20d was synthesized according to general procedure B using 15a (100 mg, 0.33
mmol) and 19d (84 mg, 0.39 mmol). Purification afforded the title compound as a yellow
amorphous solid (34 mg, 24 %).'H NMR (300MHz, DMF-d7) 6 4.46 (d,J = 5.7 Hz, 2H), 7.10
(s, 1H), 745 (m, 2H), 7.66 (s, 1H), 7.89 (m, 1H), 7.99 (m, 1H), 8.97 (t,J = 5.7Hz, 1H), 13.09
(bd s, 1H).*C NMR (75 MHz, DMF-d7) 6 29,75.2,93,98.4,105.1,113.5,122.3,122.4,124.2,
125.1,1259,128.4,129.4,139.3,139.8, 159. HRMS (ESI) m/z Calcd for (M+H): C,H,Br.N,OS:
436.8959. Found: 436.9008.

N-(3-(1H-indol-5-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-carboxamide (20e)

NH
Br

ol _H_A
N
H

@)

Compound 20e was synthesized according to general procedure B using 15a (200 mg, 0.65
mmol). Purification afforded the title compound as a beige amorphous solid (25 mg, 10 %). H
NMR (300MHz, DMSO-d6) 6 4.28 (d,J=5.6 Hz,2H), 642 (s, 1H), 7 (d,/=2.8 Hz, IH), 7.11
(dd, J=14,84 Hz, 1H), 7.37 (m, 1H), 7.39 (m, 1H), 7.64 (s, 1H), 8.66 (t, J = 5.4 Hz, 1H),
11.26 (s, 1H), 12.77 (s, 1H). *C NMR (75 MHz, DMSO-d6) 6 28.7, 83.7, 979, 101.2, 105,
111.7, 1123, 113, 123.7, 124.3, 126.5, 127.5, 127.7, 135.5, 158.5. Some quaternary carbons
and aromatic CH too broad to be seen due to very slow relaxation. HRMS (ESI) m/z Calcd for
(M+H)- C . H.Br.N.O: 421.9327. Found: 421.9356. IR (cm~1): 3415, 3154, 1639, 1556, 1504,
1236.

4,5-dibromo-N-(3-(thiophen-2-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (20f)

\\

Br S
y
N R

Br N
H

@)

Compound 20f was synthesized according to general procedure B using 15a (200 mg, 0.65
mmol) and 19f (0.1 mL, 0.92 mmol). Purification afforded the title compound as a yellow
amorphous solid (92 mg, 36 %).'H NMR (300MHz, DMF-d7) 6 4.40 (d,J = 5.6 Hz, 2H), 7.09
(dd,J=3.6,53Hz,1H),7.11 (d,J=2.8 HZ, 1H),7.31 (dd,/J=1.2,3.7Hz, 1H),7.61 (dd,J =
1.2,5.2 Hz, 1H), 8.76 (t, J = 5.5 Hz, 1H), 12.96 (s, 1H). *C NMR (75 MHz, DMF-d7) 6 29.2,
75.3,90.8,98.6,105.3,1134, 1226, 127.7, 128 .3, 128.5, 132.7, 159. HRMS (ESI) m/z Calcd
for (M+H)- C,H,Br.N,OS: 390.8761. Found: 390.8794.

4,5-dibromo-N-(3-(pyridin-4-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (20g).
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N
H
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$
NS

Compound 20g was synthesized according to general procedure B using 15a (117 mg, 0.38
mmol) and 19g (106 mg, 0.6 mmol). Purification afforded the title compound as a light yellow
amorphous solid (43 mg, 22%). H NMR (300 MHz, DMSO-d6) 6 4.32 (d, J = 5.7 Hz, 2H),
6.98 (s, 1H), 7.39 (d, J = 6 Hz, 2H), 8.57 (m, 2H), 8.72 (t,J = 54 Hz, 1H), 12.79 (s, 1H). »C
NMR (75 MHz, DMSO-d6) 6 28.6, 792, 92, 98, 105.2, 113.1, 125.5, 127.5, 130.1, 1499,
158.6. HRMS (ESI) m/z Caled for (M+H)- C.H,Br.N.O: 383.9165. Found 383.9187.

4,5-dibromo-N-(3-(pyridin-2-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (20h).

Br /\
SN
Br /| H //
N
H

Compound 20h was synthesized according to general procedure B using 15a (153 mg, 0.5
mmol) and 19h (123 mg, 0.6 mmol). Purification afforded the title compound as a light yellow
amorphous solid (50 mg, 25%). 'H NMR (300 MHz, DMSO-d6) 6 4.31 (d, J = 5.5 Hz, 2H),
698 (d,J =29 Hz, 1H), 7.37 (ddd, J =1.2,4.9,7.7 Hz, 1H), 749 (dt, J = 1.1, 7.7 Hz, 1H),
7.79 (td,J=19,7.7Hz, 1H), 8.54 (d,J =4.8 Hz, 1H), 8.72 (t,J = 5.5 Hz, 1H), 12.79 (s, 1H).
“C NMR (75 MHz, DMSO-d6) 6 28.5,81.5,86.5,97.9, 105.2, 113.1, 1234, 127, 127.5,136 .8,
142,1, 149.1, 158.7.HRMS (ESI) m/z Calcd for (M+H)- C.H.Br.N.O: 383.9165. Found
383.9167.

4,5-dibromo-N-(3-(5-fluoropyridin-2-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide
(20i).

Br |

SN
Brjj\n/n A
N
H

)

Compound 20i was synthesized according to general procedure B using 15a (153 mg, 0.5
mmol) and 19i (106 mg, 0.6 mmol). Purification afforded the title compound as a light yellow
amorphous solid (48 mg, 25%). 'H NMR (300 MHz, DMSO-d6) 6 4.30 (d, J = 54 Hz, 2H),
698 (d,/=24Hz, 1H),7.59 (dd,J=4.5,8.7Hz, 1H), 7.74 (dt,J =3.0,9.3 Hz, 1H), 8.55 (m,
1H), 8.71 (t,J = 54 Hz, 1H), 12.78 (s, 1H)."C NMR (75 MHz, DMSO-d6) & 28 4, 80.5, 86.4,
98, 105.2, 113, 123.9, 127.5, 128.6, 138.3, 138.5, 156.7, 158.6. Some quaternary carbons are
too broad to be seen due to very slow relaxation. HRMS (ESI) m/z Calcd for (M+H)
C.H.Br.FN.O: 401.9070. Found 401.9090.

4,5-dibromo-N-(3-(5-bromopyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide
(20j).
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Compound 20j was synthesized according to general procedure B using 15a (142 mg, 0.46
mmol) and 19j (110 mg, 0.46 mmol). Purification afforded the title compound as a light yellow
amorphous solid (61 mg, 27%). 'H NMR (300 MHz, DMSO-d6) 6 4.32 (d, J = 54 Hz, 2H),
697 (d,J=2.7Hz,1H),8.15 (t,/=1.8 Hz, 1H), 8.60 (d,J = 1.5 Hz, 1H), 8.70 (m, 2H), 12.78
(s, 1H)."C NMR (75 MHz, DMSO-d6) 6 28.6,77.1,91.9,98,105.2,113.1,119.9, 1209, 127.5,
140.7, 149.7, 150.2, 158.6. HRMS (ESI) m/z Calcd for (M+H) C.H.Br.N.O: 459.8124. Found
459.8113.

4,5-dichloro-N-(3-(imidazo[1,2-a]pyrazin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (20k).
N
Cl A\
/ H 2 |N>\\\N
N
H o

Compound 20k was synthesized according to general procedure B using 15b (133 mg, 0.61
mmol) and 19a (100mg, 0.41 mmol). Purification afforded the title compound as a yellow
amorphous solid (90mg, 66%).%). ' H NMR (300MHz, DMSO-d6) 6 4.46 (d,J = 5.3 Hz, 2H),
6.96 (s, 1H), 8.08 (m, 2H), 8.50 (dd,J=14,4.7 Hz, 1H), 8.79 (t,J = 5.5 Hz, 1H), 9.15 (s, 1H),
12.85 (br s, 1H). *C NMR (75 MHz, DMSO-d6) 6 29.2, 68.1,98 4, 108.1,109.2,110.2, 1154,
118.6,124.2,130.5, 1389, 140, 143.2, 158.8. HMRS (ESI) m/z Calcd for (M+H)-C.H,CLN.O:
334.0262. Found: 334.0277. IR (cm™1): 3156, 3126, 1656, 1523, 1429, 1313.

N-(3-(imidazo[1,2-a]pyrazin-3-yl)prop-2-yn-1-yl)-4,5-diiodo-1H-pyrrole-2-carboxamide

(201).
N
I | N\>\\\
|~—2/j\[(“ A \:/N
H (0]

Compound 201 was synthesized according to general procedure B using 15¢ (149 mg, 0.37
mmol) and 19a (70mg, 0.29 mmol). Purification afforded the title compound as a beige
amorphous solid (95mg, 64%).'H NMR (300MHz, DMSO-d6) 6 4.44 (d,J=5.5 Hz,2H), 6.97
(d,J=2.6Hz, 1H), 8.1 (s, 2H), 8.50 (d, J =4.5 Hz, 1H), 8.68 (t,J = 5.2 Hz, 1H), 9.16 (br s,
1H), 12.43 (s, 1H).»C NMR (75 MHz, DMSO-d6) & 29.1, 68.1,76.3, 84.2, 984, 109, 118.6,
1304, 132.1, 138.9, 140.1, 143.2, 158.4. HMRS (ESI) m/z Calcd for (M+H)- C.H,LN.O:
517.8975. Found: 517.8960. IR (cm~1): 3154, 1641, 1553, 1346, 1310, 1226.

4,5-dichloro-N-(3-(imidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-
carboxamide (20m).
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Compound 20m was synthesized according to general procedure B using 15b (110 mg, 0.51
mmol) and 19¢ (124mg, 0.51 mmol). Purification afforded the title compound as a white
amorphous solid (63 mg, 37 %). 'H NMR (300MHz, DMSO-d6) 6 445 (d, J = 5.3 Hz, 2H),
6.96 (s, 1H, H4), 7.11 (t,J = 69 Hz, 1H), 740 (t,J =79 Hz, 1H), 7.68 (d, J = 9.1 Hz, 1H),
7.89 (s, 1H),845(d,J=6.7Hz, 1H),8.78 (t,J =5.6 Hz, 1H), 12.85 (s, 1H)."C NMR (75 MHz,
DMSO-d6) 6 292, 69.5,97.2, 108.1, 110.2, 1154, 108.1, 113.6, 117.4, 1243, 125.3, 126.2,
137.6, 1449, 158.8. HMRS (ESI) m/z Calcd for (M+H)- C.H,CLN,O: 333.0310. Found:
333.0354.1R (cm~1): 3151, 1650, 1524, 1431, 1306, 1255.

N-(3-(imidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-diiodo-1H-pyrrole-2-carboxamide

(20n).
N
Iﬂ)j\(ﬂ/ =
(0]

/
N
H

Compound 20n was synthesized according to general procedure B using 15¢ (171 mg, 0.43
mmol) and 19¢ (80mg, 0.33 mmol). Purification afforded the title compound as a beige
amorphous solid (55 mg, 33%).'H NMR (300MHz, DMSO-d6) 6 4.43 (d, J= 5.5 Hz, 2H), 6.98
(d,J=2.7Hz,1H),7.11 (t,J =6.7 Hz, 1H),7.39 (t,J = 7.8 Hz, 1H), 7.68 (d,J=7.8 Hz, 1H),
7.89 (br s, 1H), 845 (d,J =6.5 Hz, 1H), 8.66 (t, J = 5.3 Hz, 1H), 12.43 (s, 1H)."C NMR (75
MHz, DMSO-d6) 6 29.2,69.4,76.2,84.1,97.3,107.8,113.6,117.4,118.6,125.3,126.2,132.2,
137.6, 158 4. Some quaternary carbons and aromatic CH too broad to be seen due to very slow
relaxation. HMRS (ESI) m/z Calcd for (M+H): C.,H.ILN.O: 516.9022. Found: 516.906. IR
(cm-1): 3148,1643, 1562, 1383, 1305, 1231.

6-chloro-3-iodoimidazo[1,2-a]pyridine (23a).

l\’l’\>\|
7ON

=

Cl

According to the literature from 21a and 22a.*

7-chloro-3-iodoimidazo[1,2-a]pyridine (23b)

'* Reddy, K.; Martinez Botella, G.; Griffin, A.M.; Marron, B.E. Compounds and their methods of use, WO2018098500A1, 2018

S17



l>l’\>\|
N

cl N

According to the literature from 21b and 22b."*
8-bromo-3-iodoimidazo[1,2-a]pyridine (23c).
N
Br._A 4\>\|
| N
%
According to the literature from 21¢ and 22c.”
6-bromo-3-iodoimidazo[1,2-a]pyridine (23d).
N
LN
| N

=

Br

According to the literature from 21d and 22d.»>
3-iodo-7-(trifluoromethyl)imidazo[1,2-a]pyridine (23e).

N

”\>\|

| N
FiC~ N7

22e was prepared according to the literature from 21e. »
This intermediate 22e (423 mg, 2.28mmol, leq.) was dissolved in 3 mL of ACN and NIS (511

mg, 2.28 mmol, leq.) was added. The reaction mixture was stirred overnight at room
temperature. The reaction was quenched with NaOH 10 %, extracted with DCM and wahed

'” Aoki, K.; Matsui, S.;Yoshikawa, K.; Shimizu, H.; Sasaki, J.; Nakajima, K.; Kanno, O.; Oizumi, K. [5,6 ]JHeterocyclic compound, EP256518S, 2013.

" Barda, D.A.; Burkholder, T.P.; Clayton, J.R.; Hao, Y.; Heath, P.C.; Henry, J.R;; Knobeloch, J.M.; Mendel, D.; McLean, J.A.; Remick, D.M.;
Rempala, M.E.; Wang, Z.Q.; Yip, Y.Y.M.; Zhong, B. Imidazo (1,2-a)pyridine compounds as Vegf-R2 inhibitors, WO 2006/91671, 2006

'* Bischoff, F.P.; Berthelot, D.; De Cleyn, M.; Macdonald, G.; Minne, G.; Oehlrich, D.; Pieters, S.; Surkyn, M.; Trabanco, A.A.; Tresadern, G.; Van
Brandt, S.; Velter, 1.; Zaja, M.; Borghys, H.; Masungi, C.; Mercken, M.; Gijsen, H.J.M. Design and synthesis of a novel series of bicyclic heterocycles
as potent y-secretase modulators, /. Med. Chem. 2012, 55, 9089-9106.

** Aicher, T.D.; Van Huis, C.A.; Maclean, J.K.; Andersen, B.M.; Barr, KJ.; Bienstock, C.E.; Anthony, N.J.; Daniels, M.; Liu, Y.; White, C.M. 2-

acylamidomethyl and sulfonylamidomethyl benzoxazine carbamates for inhibition of RORgamma activity and the treatment of disease,
WO2015/95788, 2015.

*' El Akkaoui, A. ; Bassoude, 1. ; Koubachi, J. ; Berteina-Raboin, S.; Mouaddib, A.; Guillaumet, G. Pd-catalyzed regiocontrolled Sonogashira and
Suzuki cross-coupling reaction of 3,6-dihalogenoimidazo[1,2-a]pyridines: one-pot double-coupling approach, Tetrahedron, 2011, 67, 7128-7138.

* My, B.; Li, J.; Zou, D.; Wy, Y. ; Chang, J.; Wy, Y. Pd-Catalyzed Tandem Cyclization via C—H Arylation and Acylation for the Construction of
Polycyclic Scaffolds, Org. Lett.2016, 18, 5260-5263.
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with a Na,SO,O, solution 5%,. It was dried over MgSO. and rotary evaporated. The crude
product was purified with silica gel column chromatography (100% DCM) to afford a white
amorphous solid (461 mg, 60 % over two steps). 'H NMR (300MHz, CDCl,) 6 7.14 (d,J =74
Hz, 1H), 7.88 (s, 1H), 7.96 (s, 1H), 8.29 (d,J =74 Hz, 1H).

6-fluoro-3-iodoimidazo[1,2-a]pyridine (23f).

'\’l’\>\|
7N

=

F
According to the literature from 21f and 22f.>

3-iodo-6-methylimidazo[1,2-a]pyridine (23g).

,71’\>\|
N
=

According to the procedure used for 23h from 21g and 22g. 'H NMR (300MHz, DMSO-d6) 0
2.35(s,3H),7.16 (dd,J=1.8,9.3 Hz, 1H), 7.50 (d, /= 9.1 Hz, 1H), 7.64 (s, 1H), 8.1 (m, 1H).
“C NMR (75 MHz, DMSO-d6) 6 17.5, 63.8, 116.5, 1229, 123.8, 128, 139.5, 145.9. HRMS
(ESI) m/z Caled for M+H)-CH.N.I: 258.9732. Found: 258.9723.

3-iodo-7-methylimidazo[1,2-a]pyridine (23h).

’\’l’\>\|
N
=

According to the literature from 21h and 22h.»»

4,5-dibromo-N-(3-(6-chloroimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-
carboxamide (24a).

* Gardan, S.; Mayer, S.; Stephan, S. New adenosine reeptor ligands and uses thereof, EP2210891, 2019.
** Ebetino, F.H.; Mazur, A.; Lundy, M.W.; Russell, R.G.G. Imidazo [1,2-a]pyridinyl biphosphonates, W02010/33978, 2010.

* Muy, B.; Li, J.; Zou, D.; Wy, Y. ; Chang, J. ; Wy, Y. Pd-Catalyzed Tandem Cyclization via C—H Arylation and Acylation for the Construction of
Polycyclic Scaffolds, Org. Lett.2016, 18, 5260-5263.

* Berdini, V.; Besong, G.E.; Callaghan, O.; Carr, M. G.; Congreve, M.S.; Gill, A.L,; Griffiths-Jones, C.M.; Madin, A.; Murray, C.W.; Nijjar, RK;
O’Brien, M.A,; Pike, A.; Saxty, G.; Taylor, R.D.; Vickerstaffe, E. New compounds, W0O2008/78100, 2008
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Compound 24a was synthesized according to general procedure B using 15a (198 mg, 0.65
mmol) and 23a (150 mg, 0.54 mmol). Purification afforded the title compound as a beige
amorphous solid (75 mg, 31 %).'H NMR (300MHz, DMSO) 6 4.46 (d, J = 5.5 Hz, 2H), 6.99
(d,/J=28Hz, 1H),745(dd,/J=19,94 Hz, 1H),7.73 (d,J =94 Hz, 1H), 7.94 (s, 1H), 8.62
(s, 1H),8.74 (t,J = 5.4Hz, 1H), 12.80 (s, IH). "C NMR (75 MHz, DMSO) 6 29.2, 68.8, 98, 98,
105.2, 108.7, 113.1, 118.3, 120.8, 123.2, 127.6, 127.1, 138.2, 1434, 158.7. HMRS (ESI) m/z
Calcd for (M+H)-C.H,N.OBr.Cl: 456.8889. Found: 456.8891. IR (cm-1): 3158, 1655, 1561,
1520, 1489, 1308, 1242.

4,5-dibromo-N-(3-(7-chloroimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (24b).
Br | N\
Brh\ﬂ/n /: NQC'
O

/
N
H

Compound 24b was synthesized according to general procedure B using 15a (169 mg, 0.55
mmol) and 23b (62 mg, 0.22 mmol). Purification afforded the title compound as a pale yellow
amorphous solid (20 mg, 20 %). 'H NMR (300MHz, DMSO) 6 4.44 (d, J = 54 Hz, 2H), 6.99
(d,J=29Hz,1H) 7.18 (dd,J=2.1,7.3 Hz, 1H), 7.88 (s, 1H), 791 (s, 1H) 8.46 (d,/ =7.3 Hz,
1H), 8.75 (t,J = 5.3 Hz, 1H), 12.80 (s, IH). "C NMR (75 MHz, DMSO) 629.2, 68.9, 97.6, 98,
1052, 108.1, 113.1, 114.7, 116.3, 126.2, 127.5, 131.3, 138 4, 144.6, 158.7. HMRS (ESI) m/z
Calcd for (M+H) C.H..N.OBr.Cl: 456.8889. Found: 456.8879.

4,5-dibromo-N-(3-(8-bromoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (24c).
N Br
N
Brij\ﬂ/ H \/: —
O

/
N
H

Compound 24¢ was synthesized according to general procedure B using 15a (313 mg, 1.02
mmol) and 23c¢ (220 mg, 0.68 mmol). Purification afforded the title compound as a beige
amorphous solid (113 mg, 33 %).'H NMR (300MHz, DMSO) 6 4.44 (d,J = 5.4 Hz, 2H), 6.99
(d,J=29Hz, 1H),703 (t,/ =69 Hz, 1H),7.74 (dd, J =09, 7.2 Hz, 1H), 7.94 (s, 1H), 8 48
(dd,J=09, 6.8 Hz, 1H), 8.75 (t,J = 5.3 Hz, 1H), 12.80 (s, 1H). *C NMR (75 MHz, DMSO) 6
292, 69,97.6,98, 1052, 1096, 1109, 113.1, 113.9, 125, 127.5, 128.7, 137.7, 142.5, 158.7.
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HMRS (ESI) m/z Caled for (M+H)-C..H,N.OBr.: 498.8405. Found: 498.8423. IR (cm~1): 3135,
3116, 1642,1560, 1521, 1398, 1240, 1212.

4,5-dibromo-N-(3-(6-bromoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (24d).
N
Br | N
N\
Br —)/j\n/ H // —
H o Br

Compound 24d was synthesized according to general procedure B using 15a (549 mg, 1.79
mmol) and 23d (386 mg, 1.2 mmol). Purification afforded the title compound as a pale yellow
amorphous solid (32 mg, 5 %).'H NMR (300MHz, DMSO) 6 4.46 (d,J=5.4 Hz, 2H), 6.99 (s,
1H),7.52(dd,J=19,9.6 Hz, 1H),7.68 (d,J =9.6 Hz, 1H), 791 (s, 1H), 8.67 (s, 1H), 8.74 (t,
J =53 Hz, 1H), 12.81 (br s, 1H). HMRS (ESI) m/z Calcd for (M+H)-C.H,N,OBr.: 500.8384.
Found: 500.8393. IR (cm~1): 3152, 1654, 1561, 1518, 1407, 1310, 1222.

4,5-dibromo-N-(3-(7-(trifluoromethyl)imidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-
pyrrole-2-carboxamide (24e).

N
N
JBY ety
(0]

/
N
H

Compound 24e was synthesized according to general procedure B using 15a (286 mg, 0.94
mmol) and 23e (122 mg, 0.62 mmol). Purification afforded the title compound as a pale yellow
amorphous solid (173 mg, 57 %).'H NMR (300MHz, DMSO) 6 4.46 (d,J = 5.6 Hz, 2H), 6.99
(d,J =18 Hz, 1H), 737 (d,J = 7.1 Hz, 1H), 8.11 (s, 1H), 8.20 (s, 1H), 8.65 (d, J = 7.1 Hz,
1H), 8.77 (t, J = 5.4 Hz, 1H), 12.80 (br s, 1H). *C NMR (75 MHz, DMSO) 629.2, 68.7, 98,
98.1,105.2,1089 (d,J=30Hz), 1094, 113.1,115.6 (d,/J=5.0 Hz), 121.6, 125.7 (t,J = 36.7
Hz,), 126.8, 127.5, 139.5, 143.3, 158.7. HMRS (ESI) m/z Calcd for (M+H)-C.H,N.OBr.F.:
490.9147. Found: 490.9153. 1R (cm™1): 3154, 1638, 1564, 1314, 1168, 1131, 1052.

4,5-dibromo-N-(3-(6-fluoroimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (24f).
Br | N\
Br‘}j\(“/ NQ
Nl F

Compound 24f was synthesized according to general procedure B using 15a (214 mg, 0.70
mmol) and 23f (122 mg, 0.47 mmol). Purification afforded the title compound as a pale yellow
amorphous solid (129 mg, 63 %).'H NMR (300MHz, DMSO) 6 4.45 (d,J = 5.4 Hz, 2H), 6.99
(s, 1H),749 (t,J=9.2Hz, 1H),7.77 (dd, J =5.1,9.3 Hz, 1H), 7.94 (s, 1H), 8.63 (s, 1H), 8.74
(t, J = 49Hz, 1H), 12.82 (s, 1H). *C NMR (75 MHz, DMSO) 6 29.3, 69.1, 98, 98.1, 105.2,
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1089,1123(d,/J=416Hz,),113.2,1180(d,/=25.7Hz), 1184 (d,/=9.3 Hz), 127.6,138.6,
152-155.1 (d, J = 235.8 Hz,), 158.7. Some quaternary carbons and aromatic CH too broad to
be seen due to very slow relaxation. HMRS (ESI) m/z Caled for (M+H)  C.H.N.OBr.F:
440.9188. Found: 440.9185. IR (cm™1): 3148, 1653, 1562, 1519, 1499, 1404, 1309, 1221.

4,5-dibromo-N-(3-(6-methylimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (24g).
N
Br | N
N\
N
H o

Compound 24g was synthesized according to general procedure B using 15a (376 mg, 1.23
mmol) and 23g (211 mg, 0.82 mmol). Purification afforded the title compound as a pale yellow
amorphous solid (105 mg, 30 %). 'H NMR (300MHz, DMSO) & 2.34 (s, 3H), 445 (d, /=53
Hz, 2H), 7.0 (s, 1H), 7.25 (d, J = 8.7 Hz, 1H), 7.59 (d, J = 8.7 Hz, 1H), 7.82 (s, 1H), 8.25 (s,
1H), 8.74 (t, J = 5.2 Hz, 1H), 12.80 (s, 1H). "C NMR (75 MHz, DMSO) § 17.5,29.2, 69.7,
97.1, 98,1052, 1074, 113.1, 116.8, 122.7, 123.1, 127.6, 129.1, 137.5, 144 .2, 158.7. HMRS
(ESI) m/z Calcd for (M+H) - C ,H..N.OBr.: 436.9436. Found: 436.9457. IR (cm™1): 3144, 1651,
1564, 1404, 1308, 1243, 1162.

4,5-dibromo-N-(3-(7-methylimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (24h).
N
j WY
N\
Br—)j\n/ H // —
0]

/
N
H

Compound 24h was synthesized according to general procedure B using 15a (457mg, 1.5
mmol) and 23h (257 mg, 1.0 mmol). Purification afforded the title compound as a beige
amorphous solid (100 mg, 23 %). 'H NMR (300MHz, DMSO) & 2.39 (s, 3H), 443 (d,/=5.3
Hz,2H),6.96 (d,J =69 Hz, 1H),6.99 (s, 1H), 747 (br s, 1H), 8.35 (br s, 1H), 8.75 (t,/ =54
Hz, 1H), 12.81 (s, 1H). *C NMR (75 MHz, DMSO) 6 20.7, 29.2, 69, 97,979, 105.1, 113.1,
115.8,116,124.5,127.6,136.9, 158.7. Some quaternary carbons and aromatic CH too broad to
be seen due to very slow relaxation. HMRS (ESI) m/z Calcd for (M+H) C ,H.N.OBr.: 436.9436.
Found: 436.9424. IR (cm~1): 3136, 1634, 1566, 1400, 1244, 1190.

3-iodo-1H-pyrrolo[2,3-b]pyridine (26).
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According to the literature from 25.7
3-iodo-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine (27).

0]

N
\

According to the literature from 26 'H NMR (300MHz, CDCl,) 6 7.26 (dd, J = 4.9, 79Hz,
1H),7.50 (t,J =79 Hz,2H),7.59 (t,J =79 Hz, 1H), 7.68 (dd, J = 1.6, 7.9 Hz, 1H), 7.88 (s,
1H),8.22(d,J=79Hz,2H),844 (dd,J=1.6,49 Hz, 1H). *C NMR (75 MHz, CDCl,) 4 61.2,
119.7,125.3,128.2,129.3, 130, 130.3, 134 .4, 138.1, 146.1, 146.5. HRMS (ESI) m/z Calcd for
(M+H)- C.H,,SIN.,O.: 384.9508. Found: 384.9554.

N-(3-(1H-pyrrolo[2,3-b]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-
carboxamide (29).

Br

Compound 29 was synthesized according to general procedure B using 15a (200 mg, 0.65
mmol) and 27 (301 mg, 0.78 mmol). Purification afforded the intermediate 28 as a brown
amorphous solid (221 mg, 60%). 28 (125 mg, 0.22 mmol, 1.2 eq.) was dissolved in 2 mL of dry
THEF. A solution of TBAF (187 mg, 0.67 mmol, 3eq.) in 0.7 mL of dry THF was added to the
mixture. It was stirred at room temperature for 3 h and then at 50°C for 2 h until completion of
reaction. The solvent was removed under vacuum. The crude was purified by silica gel flash
chromatography (elution by gradient from 100 to 90/10 DCM/MeOR) to afford the deprotected
compound 29 as a beige amorphous solid (57 mg, 61%). 'H NMR (300MHz, DMSO) 6 4.33
(d,J=54Hz,2H),70 (s, 1H), 7.16 (dd, J =4.5,79 Hz, 1H,), 7.78 (s, 1H,), 794 (d, /=79
Hz, 1H),8.28 (d,J =44 Hz, 1H), 8.66 (t,J =5.5 Hz, 1H), 120 (s, 1H), 12.76 (s, 1H). "C NMR
(75 MHz, DMSO) & 29, 754, 87.5,94.7,97.9, 105, 1129, 116.3, 120.3, 127.8, 127, 130.1,
143.8, 147.6, 158.5. HMRS (ESI) m/z Calcd for (M+H): C.H.N.OBr.: 422.9279. Found:
4229273.1R (cm™1): 3200, 1618, 1517, 1410, 1293, 1214.

Imidazo[1,2-a]pyridin-8-amine (31a).

¥ Baltus, C. B.; Jorda, R.; Marot, C.; Berka, K.; Bazgier, V.; Krystof, V.; Pri¢, G.; Viaud-Massuard, M.C. Synthesis, biological evaluation and molecular
modeling of a novel series of 7-azaindole based tri-heterocyclic compounds as potent CDK2/Cyclin E inhibitors, Eur. J. Med. Chem. 2016, 108,
701-719.
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According to the literature from 30a (2.38g, 65%) =~
6-nitroimidazo[1,2-a]pyridine (31b).

)

N
%

|
NO,
According to the literature (547 mg, 93%) .

6-bromoimidazo[1,2-a]pyridin-8-amine (31c).

HoN l\/l’\>

Br
According to the literature method from 30c (2.89 g, 85 %).* 'H NMR (300MHz, DMSO-d6)
597 (s,2H),6.30 (d,/J=1.8 Hz, 1H), 742 (d,J= 1.1 Hz, 1H), 7.77 (d, J = 1.1 Hz, 1H), 8.05

(d,J =1.8 Hz, 1H). "C NMR (75 MHz, DMSO-d6) 6 1024, 107.5,114.1,114.2,131.4,137 4,
137.8. HRMS (ESI) m/z Calcd for (M+H):C.H.N.Br: 211.9804. Found: 211.9823.

N-(imidazo[1,2-a]pyridin-8-yl)acetamide (32a).

Ho N
wr“ﬂ}

0] P

According to the literature from 31a (62mg, 95%).*

Di-tert-butyl imidazo[1,2-a]pyridin-8-ylcarbamate (32b).

* Tichenor, M.S.; Keith, J.M.; Jones, W.M.; Pierce, ].M.; Merit, J.; Hawryluk, N.; Seierstad, M.; Palmer, J.A.; Webb, M.; Karbarz, M.J.; Wilson, S.J.;
Wennerholm, M.L.; Woestenborghs,F.; Beerens ; D.; Luo, L.; Brown, S.M.; De Boeck, M.; Chaplan, S.R.; Breitenbucher, J.G. Heteroaryl urea
inhibitors of fatty acid amide hydrolase: Structure-mutagenicity relationships for arylamine metabolites, Bioorg. Med. Chem. Lett. 2012, 22, 7357-
7362.

* Garamvolgyi, R.; Dobos, J.; Sipos, A.; Boros, S.; Illyes, E.; Baska, F.; Kekesi, L.; Szabadkai, L; Szantai-Kis, C.; Keri, G.; Orfi, L. Design and synthesis
of new imidazo[1,2-a]pyridine and imidazo [1,2-a]pyrazine derivatives with antiproliferative activity against melanoma cells, Eur. J. Med. Chem.
2016, 108, 623-643.

* Garamvolgyi, R.; Dobos, J.; Sipos, A.; Boros, S.; Illyes, E.; Baska, F.; Kekesi, L.; Szabadkai, L; Szantai-Kis, C.; Keri, G.; Orfi, L. Design and synthesis
of new imidazo[1,2-a]pyridine and imidazo [1,2-a]pyrazine derivatives with antiproliferative activity against melanoma cells, Eur. J. Med. Chem.
2016, 108, 623-643.

*' Dwyer, M.P.; Paruch, K.; Alvarez, C.; Doll, R]J.; Keertikar, K.; Duca, J.; Fischmann, T.O.; Hruza, A.; Madison, V.; Lees, E.; Parry, D.; Seghezzi, W.;
Sgambellone, N.; Shanahan, F.; Wiswell, D.; Guzi, T.J. Versatile templates for the development of novel kinase inhibitors: Discovery of novel CDK
inhibitors, Bioorg. Med. Chem. Lett. 2007, 17, 6216-6219.

** Huang, W.S.; Metcalf, C.A.; Sundaramoorthi, R.; Wang, Y.; Zou, D.; Thomas, R M.; Zhu, X.; Cai, L.; Wen, D.; Liu, S.; Romero, J.; Qj, J.; Chen, L;
Banda, G.; Lentini, S.P.; Das, S.; Xu, Q.; Keats, J.; Wang, F.; Wardwell, S.; Ning, Y.; Snodgrass, ].T.; Broudy, M.L; Russian, K.; Zhou, T.; Commodore,
L.; Narasimhan, N.I; Mohemmad, Q.K.; Iuliucci, J.; Rivera, V.M.; Dalgarno, D.C.; Sawyer, T.K.; Clackson, T.; Shakespeare, W.C. Discovery of 3-[2-
(imidazo[1,2-b]pyridazin-3-yl)ethynyl]-4-methyl-N-{4-[ (4-methylpiperazin-1-yl)methyl]-3-(trifluoromethyl)phenyl}benzamide (AP24534), a
potent, orally active pan-inhibitor of breakpoint cluster region-abelson (BCR-ABL) kinase including the T31SI gatekeeper mutant, /. Med. Chem.
2010, 53,4701-4719.
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31a (200 mg, 1.5 mmol) was dissolved in 2mL of DCM. Boc.O (983mg, 4.5 mmol) and DMAP
(19mg, 0.16mmol) were then added. The reaction mixture was stirred at room temperature
48 h under argon. The solvent was removed under vacuum, extracted with EtOAc, washed
with water, brine and dried over MgSO.. It was concentrated and purified by chromatography
on silica gel to afford the expected compound 32b as a green amorphous solid (336mg, 67%).
'H NMR (300MHz, CDCL,) 6 141 (s, 18H), 6.78 (t, J = 7.1Hz, 1H), 7.05 (d, J =7.1 Hz, 1H),
7.59 (s, 1H), 7.63 (s, 1H), 8.09 (d, J = 7.0 Hz, 1H). HRMS (ESI) m/z Caled for (M+H)
C.H.N.O,: 334.1767. Found: 334.1774.

Imidazo[1,2-a]pyridin-6-amine (32c).

)

N
=

NH,

31b (228 mg, 1.4 mmol, leq.) was dissolved in SmL of EtOH and 2mL of HCI concentrated
under argon. SnCL.2H.O (1.26 g, 5.58 mmol, 4eq.) was added to the reaction mixture. It was
refluxed 22 h. The solvent was removed under vacuum, basified to get a pH around 8§,
concentrated again and purified by silica gel column chromatography (elution gradient from
100 to 90/10 DCM/MeOR) to afford 32¢ as a green amorphous solid (146 mg, 78%). 'H NMR
(300MHz, CDCl,) 6 3.52 (s, 2H, HS), 6.78 (dd, J = 1.8, 9.5Hz, 1H, H3), 7.40 (s, IH, H8 or 7),
743 (d,J=9.5Hz, 1H,H2),7.52 (s, IH,H8 or 7),7.57 (s, 1H, H6). HRMS (ESI) m/z Calcd for
(M+H)- CH\N.: 134.0718. Found: 134.0703.

N-(3-iodoimidazo[1,2-a]pyridin-8-yl)acetamide (33a).

32a (300mg, 1.71 mmol, leq.) was dissolved in 6 ml of MeCN under argon. NIS (385mg, 1.71
mmol, leq.) was added, leading to mixture precipitation. The reaction was stirred 2 h at room
temperature. The raction was quenched with water and extracted with DCM, washed with an
aqueous solution of Na.S.O,, dried over MgSO. and concentrated. The compound was purified
by silica gel flash column chromatography (elution gradient from 100 to 99/1 DCM/MeOH) to
afford 33a as a white amorphous solid (421mg, 82%) with 11% of residual NIS. 'H NMR
(300MHz, CDCL,) 6 2.29 (s, 3H), 6.93 (t, J = 7.3 Hz, 1H), 7.59 (s, 1H), 7.83 (d, J = 7.1 Hz,
1H), 8.22 (d, J = 7.5 Hz, 1H), 8.70 (s, 1H). "*C NMR (75 MHz, CDCL,) 624.8, 622, 111.3,
114.3,120.6, 127.4,138.3,141.1, 169,5

Di-tert-butyl (3-iodoimidazo[1,2-a]pyridin-8-yl)carbamate (33b).
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32b (327mg, 0.98 mmol, leq.) was dissolved in 2 ml of ACN under argon. NIS (288mg, 1.3
mmol, 1.3 eq.) was added. The reaction was stirred 24 h at rt. The reaction was quenched with
water and extracted with DCM, washed with an aqueous solution of Na.S.O., dried over MgSO,
and concentrated. The compound was purified by silica gel flash column chromatography
(elution gradient from 100 to 99/1 DCM/MeOH) to afford 33b as a white amorphous solid (391
mg, 88%).'H NMR (300MHz, CDCl,) 6 142 (s, 18H), 6.96 (t,J = 7.1 Hz, 1H), 7.16 (dd, J =
1.0,7.1 Hz, 1H), 7.70 (s, 1H), 8.11 (dd, J=1.0, 7.1 Hz, 1H)

Di-tert-butyl (3-iodoimidazol1,2-a]pyridin-6-yl)carbamate (33c).

I\’l’\>\|
N

=

N.
~ “Boc

Boc
32¢ (245mg, 1.84mmol, leq.) was dissolved in 2mL of MeCN and EtN (0.8 mL, 5.52mmol, 3
eq.). Boc,O (1.3 mL, 5.52 mmol, 3eq.) was added to the mixture and stirred at room temperature
for two days. The solvent was removed under vacuum and the crude residue was purified by
silica gel column chromatography (elution gradient from 100 to 95/5 DCM/MeOH) to afford a
brown solid (257mg, 42%). This compound was subjected to the iodination with NIS (174mg,
0.77 mmol, leq.) in ImL of ACN during 24 h. The mixture was concentrated and purified by
silica gel column chromatography (elution gradient from 100 to 95/5 DCM/MeOH) to afford
33c as a yellow oil (383 mg, quant.). 'H NMR (300MHz, CDCl,) 6 1.47 (s, 18H),7.12 (d,J =94
Hz, 1H),7.63 (d,J =9.4Hz, 1H),7.75 (s, 1H), 8.07 (s, IH). HRMS (ESI) m/z Calcd for (M+H)
C.H.N.O.I: 460.0733. Found: 460.0746.

Di-tert-butyl (6-bromo-3-iodoimidazo[1,2-a]pyridin-8-yl)carbamate (33d).

Boc N
NP '\>\|
Boc” | N

=

Br

31c (500 mg, 2.36 mmol, leq.) was dissolved in 10 mL of DCM. Boc.O (1.54g, 7.07 mmol,
3eq.) and DMAP (58 mg, 0.47mmol, 0.2 eq.) were then added. The reaction mixture was
stirred at room temperature overnight. The reaction was quenched with an aqueous solution of
NaHCO., dried over MgSO.and concentrated under vacuum. The crude was purified by silica
gel flash chromatography (elution gradient from 100 to 90/10 DCM/MeOH) to afford the
intermediate 32d (375 mg, 39%). 32d (180mg, 0.44 mmol, leq.) was dissolved in 2 mL of
MeCN and NIS (98 mg, 0.44 mmol, 1 eq.) was added. The reaction mixture was stirred at room
temperature overnight. The solvent was removed under vaccum and disolved in DCM. The
organic phase was washed with NaHCO. ,, dried over MgSO. and concentrated. The crude was
purified by silica gel chromatography (elution gradient from 100 to 98/2 DCM/MeOR) to afford
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33d as a grey amorphous solid (229 mg, 97%). 'H NMR (300MHz, CDCL,)  1.44 (s, 18H),
726 (d,J =1.7 Hz, 1H), 7.69 (s, 1H), 8.25 (d, J = 1.7 Hz, 1H). *C NMR (75 MHz, CDCl,)
28,61.8,84,106.9,1259, 129, 127.9, 140.6, 143.8, 150.9. HMRS (ESI) m/z Calcd for (M+H)-
C.H.BrN.O.I: 537.9838. Found: 537.9816.

N-(3-(8-acetamidoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-

carboxamide (35).
N HN
| O
Br N _\
Ny é
/7 \ N
Br N
H O

Compound 35 was synthesized according to general procedure B using 15a (264 mg, 0.86
mmol) and 33a (200mg, 0.66 mmol). Purification afforded the title compound as a beige
amorphous solid 110mg, 35%). 'H NMR (300 MHz, DMSO) 6 2.21 (s, 3H,),4.44 (d,J=5.5
Hz,2H),6.99 (d,J =2.7 Hz, 1H), 7.06 (t,J = 7THz, 1H), 7.87 (s, 1H), 8.09 (d, J = 7.6Hz, 1H),
8.16 (dd, J = 1, 7THz, 1H), 8.75 (t, J = 5.5Hz, 1H), 10.1 (s, 1H), 12.81 (s, IH). "C NMR (75
MHz, DMSO) 6 24,29.2,69.3,97.2,98,105.2,108.7,112.5,113.1,113.9,119.6, 127.6, 1279,
136.1, 138.8, 158.7, 169.9. HMRS (ESI) m/z Calcd for (M+H)- C,H.N,O.Br.: 479.9494. Found:
479.9506. IR (cm-1): 3115,1636, 1552, 1522, 1412, 1276, 1222.

N-(3-(8-aminoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-
carboxamide (37).
N NH>

B N
| H/
]\ N
BrN
H O

Compound 36 was synthesized according to general procedure B using 15a (466 mg, 1.52
mmol) and 33b (350mg, 0.76 mmol). Purification afforded the title compound as a brown
amorphous solid (321mg, 66%). Then 36 (320mg, 0.5 mmol, leq.) was dissolved in 2.5 mL of
dry DCM under argon at 0°C. TFA (0.37 mL, Smmol, 10 eq.) was added dropwise to the
reaction mixture. After 2 h of reaction, 10 eq. of TFA (0.37 mL) were added to the mixture at -
5°C. The reaction mixture was stirred at -5°C 2 h and then additionnal 2 h at room temperature.
The mixture was quenched with an aqueous solution of Na.CO. and extracted with DCM.
Collected organic layers were dried over MgSO,, filtered and concentrated under vacuum. Flash
chromatographic purification (elution by gradient from 100 to 95/5 DCM/MeOH) afforded
compound 37 as a beige amorphous solid (153 mg, 70 %). 'H NMR (300 MHz, DMSO) 6 4.42
(d,J=6.6Hz,2H),5.79 (s, 2H), 6.37 (dd, /=10, 7.5 Hz, 1H), 6.83 (t,J = 6.9 Hz, 1H), 6.99
(s, 1H), 7.7 (m, 2H), 8.74 (t,J = 5.4 Hz, 1H), 12.8 (s, 1H). "C NMR (75 MHz, DMSO) 6 29.2,
70.1,96.5,98,1019,105.2,108,112.7,113.1,1149, 127.6,135.6, 137.6,138.9, 158.7. HMRS
(ESI) m/z Calcd for (M+H) C.H.N,OBr.: 437.9388. Found: 437.9375. IR (cm-1): 3376,3133,
1645, 1557, 1402, 1240.
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N-(3-(6-aminoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-

carboxamide (38).
N
\ A\
Br \/ NQ
/U\WH 7 NH,
Br N
H )

Compound 38 was synthesized according to general procedure B using 15a and 33¢ (358 mg,
0.78 mmol). The protected intermediate was directly engaged in a TFA (1 mL) deprotection in
DCM at 0°C then at room temperature. After 24 h of reaction, the reaction mixture was
quenched with Na,CO. and concentrated under vacuum. The crude product was purified by
silica gel flash chromatography (elution by gradient from 100 to 95/5 DCM/MeOR) to afford
38 as a brown amorphous solid (38mg, 11% over two steps). 'H NMR (500MHz, -d7) 6 4.53
(s, 2H), 5,26 (s, 2H), 7.10 (d, J = 9.5Hz, 1H), 7.14 (s, 1H), 744 (d, J = 9.2Hz, 1H), 7.66 (s,
1H), 7.86 (s, 1H), 8.81 (t,J = 4.6Hz, 1H), 12.95 (s, 1H). "C NMR (75 MHz, DMF-d7) 6 29.8,
70.8,96.7,98.7,105.3,106.6 (two carbons), 113.6,117.4,21.6,128.7,137,138.2,142.2,159.2.
HMRS (ESI) m/z Calcd for (M+H)- C,H,.N.OBr.: 437.9388. Found: 437.9388. IR (cm—1): 3149,
2920, 2849, 1628, 1565, 1521, 1500, 1414, 1203.

N-(3-(8-amino-6-bromoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-
pyrrole-2-carboxamide (43).

N NH,
\\z \2
Br N
/ _
. N B
Br N

Compound 43 was synthesized according to general procedure B using 15a (238 mg, 0.78
mmol) and 33d (209mg, 0.39 mmol) to afford the protected intermediate, which was dissolved
in 2 mL of DCM. The mixture was cooled with an ice bath and TFA was added (0.2 mL, 10eq.).
The mixture was stirred 8 h at room temprature. The reaction was quenched with the addition
of NaOH 10 %, the resulting precipitate was filtered and rinsed with water and then DCM
yielding a pale yellow amorphous solid 43 (119 mg, 59% over two steps). 'H NMR (300MHz,
DMSO) 6 443 (d,J =5.6 Hz, 2H), 6.18 (br s, 2H), 6.48 (d,J = 1.7 Hz, 1H), 699 (d,J = 2.8
Hz, 1H),7.73 (s, 1H),7.83 (d,J=1.6 Hz, 1H), 8.72 (t,J = 5.5 Hz, 1H), 12.80 (s, 1H). *C NMR
(75 MHz, DMSO) 6 29.2,69.3,97.3, 98, 104.6, 105.2, 108.6, 109.5, 112, 113.1, 127.6, 135.5,
137.1, 138.2, 158.7. HMRS (ESI) m/z Calcd for (M+H)- C,H.N.,OBr.: 515.8493. Found:
515.8485. 1R (cm™1): 3385, 3147, 1649, 1600, 1561, 1397, 1239, 1212.

N-(3-(8-aminoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dichloro-1H-pyrrole-2-
carboxamide (44).
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Compound 44 was synthesized according to general procedure B using 15b (150 mg, 0.69
mmol) and 33b (317 mg, 0.69 mmol). Then the intermediate was dissolved in 2 mL of dry
DCM under argon at 0°C. TFA (0.63 mL, 17 eq.) was added dropwise to the reaction mixture.
After 2 h of reaction, 10 eq. of TFA (0.37 mL) were added to the mixture at 0°C. The reaction
mixture was stirred at room temperature 7 h. The mixture was quenched with an aqueous
solution of NaHCO.and extracted with DCM. Collected organic layers were dried over MgSO.,,
filtered and concentrated under vacuum. Flash chromatographic purification (elution by
gradient from 100 to 95/5 DCM/MeOH) afforded compound 44 as a beige amorphous solid(60
mg, 25 % over two steps). 'H NMR (300MHz, DMSO-d6) 6 443 (d,J = 5.4 Hz, 2H), 5.78 (br
s,2H), 6.38 (dd,J=09,7.6 Hz, 1H), 6.83 (t,/ =69Hz, 1H), 6.96 (s, 1H,H4),7.70 (d,/ =69
Hz, 1H),7.71 (s, 1H), 8.76 (t,J = 5.4Hz, 1H), 12.84 (br s, 1H). "*C NMR (75 MHz, DMSO-d6)
0292,70.1,96.5, 1019, 108, 108.1, 110.1, 112.7, 1149, 1154, 124 .3, 135.6, 137.5, 138.9,
158.8. HMRS (ESI) m/z Caled for (M+H)- C.H..CLN,O: 348.0419. Found: 348.0457. IR (cm"):
3149, 1651, 1607, 1514, 1493, 1431.

N-(3-(8-aminoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-diiodo-1H-pyrrole-2-
carboxamide (45).
N NHo

| /EN:\
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H O

Compound 45 was synthesized according to general procedure B using 15¢ (180 mg, 0.45
mmol) and 33b (207 mg, 0.45 mmol). Then the intermediate was dissolved in 2 mL of dry
DCM under argon at 0°C. TFA (0.67 mL, 20 eq.) was added dropwise to the reaction mixture.
After 2 h of reaction, 10 eq. of TFA (0.37 mL) were added to the mixture at 0°C. The reaction
mixture was stirred 5 h at room temperature. The mixture was quenched with an aqueous
solution of Na,CO,and extracted with EtOAc. Collected organic layers were dried over MgSO.,,
filtered and concentrated under vacuum. Flash chromatographic purification (elution by
gradient from 100 to 90/10 DCM/MeOH) afforded compound 45 as a beige amorphous solid (97
mg, 41 % over two steps). 'H NMR (300MHz, DMSO-d6) 6 441 (d,J=5.3 Hz, 2H), 5.78 (br
s,2H),6.38 (d,/ =74 Hz, 1H),6.82 (t,/ =74 Hz, 1H),697 (d,/ =22 Hz, 1H),7.69 (d,J =
5.7Hz, 1H), 7.71 (s, 1H), 8.65 (t,J = 5.2 Hz, 1H), 1242 (s, 1H). *C NMR (75 MHz, DMSO-
d6) 6 29.2,70,762,84.1,96.6,101.9, 108.2, 112.7, 1149, 118.6, 132.2, 135.5, 137.5, 139,
158.4. HMRS (ESI) m/z Calcd for (M+H)- C.H,LLN,O: 531.9131. Found: 531.9142. IR (cm™):
3126, 1628, 1552, 1494, 1375, 1288.

4-(imidazo[1,2-a]pyridin-6-yl)morpholine (46a).
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22a (215 mg, 1.1 mmol, 1 eq.) was dissolved in 2 mL of anhydrous toluene with NaOtBu (157
mg, 1.6 mmol, 1.5 eq.) followed by morpholine (0.3 mL, 3.3 mmol, 3 eq.). The mixture was
degased with argo, then Xphos (52 mg, 0.11 mmol, 10%) and Pd.(dba), (50 mg, 5%) were added.
The mixture was stirred at 100°C for 4 h until reaction completion. The mixture was filtered
through a pad of celite, concentrated and purified with silica gel chromatography (elution
gradient from 100 to 90/10 DCM/MeOH) to afford a grey amorphous solid (138 mg, 62%). H
NMR (300MHz, CDCL,) 6 3.05 (t,J =4.5 Hz, 4H), 3.88 (t,J = 4.5 Hz, 4H), 7.06 (dd, J = 2.3,

9.8 Hz, 1H), 7.50 (s, 1H), 7.55 (m, 3H). "C NMR (75 MHz, CDCl,) § 50.8,66.9, 111.5,113.2,
117.7,121.5,132.8,140.3, 142.5

4-(3-iodoimidazo[1,2-a]pyridin-6-yl)morpholine (47a).

N
’ ’\>\|
| N
=
()
o
47a was synthesised from 46a with the same procedure as for 33a (175 mg, 72 %). 'H NMR
(300MHz, CDCL,) & 3.11 (t,J = 4.6 Hz, 4H), 3.89 (t,J J = 4.6 Hz,4H), 7.10 (dd, J = 2.2, 9.7
Hz, 1H),7.49 (m, 2H), 7.61 (s, IH).*C NMR (75 MHz, CDClL,) 6 50.6,61.7,66.8,111.6, 117.8,

1214, 139.7, 141, 144.6. HMRS (ESI) m/z Calcd for (M+H)-C,H.N.OI: 330.0103. Found:
330.0110.

Tert-butyl 4-(3-iodoimidazo[1,2-a]pyridin-6-yl)piperazine-1-carboxylate (47b).
N
PN
| N

=
)
N
Boc

47b was synthesised from 22b with the same procedures as for 46a and then 47a (355 mg, 59
% over two steps). 'H NMR (300MHz, CDCl,) 6 1.49 (s, 9H), 3.09 (t, J = 4.5 Hz, 4H), 3.64 (t,
J=45Hz,4H),7.16 (d,J =99 Hz, 1H), 7.52 (s, 1H), 7.57 (d, J = 9.9 Hz, 1H), 7.64 (s, 1H).
“C NMR (75 MHz, CDCL,) 6 28.5, 43.6, 50.6, 61.8, 80.3, 1124, 117.7, 122.5, 139.3, 141 .2,
144.5, 154.7. HMRS (ESI) m/z Calcd for (M+H)-C H..N,O.I: 429.0788. Found: 429.0793.
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4,5-dibromo-N-(3-(6-morpholinoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-

2-carboxamide (48).
N
| 7
Br N .
W A
5 / \__ N N~>
r N
Nb s
Compound 48 was synthesized according to general procedure B using 15a (383mg, 1.3 mmol)
and 46 (206mg, 0.63 mmol). Purification afforded the title compound as a beige amorphous
solid (71mg, 22 %).'H NMR (300MHz, DMSO-d6) 8 3.05 (t,J =4.5 Hz,4H),3.75 (t,J =45
Hz, 4H), 443 (d,J = 5.3 Hz, 2H), 6.99 (s, 1H), 7.38 (d, J = 9.9 Hz, 1H), 7.57 (d, J = 9.9 Hz,
1H), 7.64 (s, 1H,), 7.76 (s, 1H), 8.79 (t, J = 5.3 Hz, 1H), 12.79 (s, 1H). *C NMR (75 MHz,
DMSO-d6) 6 49.3, 65.8,29.3, 699, 97.5, 98, 105.1, 107.8, 108.8, 113, 117.2, 121.7, 127.6,

136.9, 140.5, 141.7, 158.7. HMRS (ESI) m/z Calcd for (M+H)-C,H..N.O.Br,: 507.9807. Found:
507.9807.1IR (cm-1): 3111, 1642,1567, 1505, 1402, 1244, 1167, 1118.

4,5-dibromo-N-(3-(6-(piperazin-1-yl)imidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-
pyrrole-2-carboxamide (50).

N
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Compound 49 was synthesized according to general procedure B using 15a (296mg, 0.97
mmol) and 47 (207mg, 0.48 mmol). Purification afforded the title compound as a yellow
amorphous solid. 49 was dissolved in 4 mL of DCM. The reaction mixture was cooled with an
ice bath and HCl (4N dioxane) was added (0.6 mL) with 2 mL of methanol. It was stirred
overnight at room temprature. The solvent was removed under vacuum, the resulting solid
rinsed with DCM and MeOH to afford the salt 50 a white amorphous solid (123mg, 44 % over
two steps). 'H NMR (300MHz, DMSO-d6) 6 3.27 (s, 4H), 3.54 (s, 4H), 445 (d, J = 5.3 Hz,
2H),7.08 (d,J=2.7 Hz, 1H), 792 (m, 2H), 8.03 (s, 1H), 8 41 (s, 1H), 9.28 (t,J =5.2 Hz, 1H),
9.64 (br s, 2H), 1291 (s, 1H). "C NMR (75 MHz, DMSO-d6) 629.2,42.2,45.5, 66.7, 98.1,
995, 105,0 109.3, 1133, 113.8, 127.2, 127.6, 127.7, 135.6, 142.1, 158.7. HMRS (ESI) m/z
Calcd for (M+H)-C,H,N.OBr.: 506.9967. Found: 506.9964. IR (cm-1): 3275, 2928, 1640,
1521, 1390, 1322, 1237.

Tert-butyl prop-2-yn-1-ylcarbamate (51a).

Boc.
NS

According to the literature.”

Tert-butyl(E)-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)allyl)carbamate (51b).

** Molander, G. A. ; Cadoret F. Synthesis of the stereogenic triad of the halicyclamine A core, Tetrahedron Lett. 2011, 52,2199-2202
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According to the similar procedures in the literature.* S1a (200mg, 1.29 mmol, leq.) was
introduced in a dried flask and purged three times with argon. Pinacol borane (0.28 mL, 1.93
mmol, 1.5 eq.) was then added followed by Et.N (0.045 mL, 0.32 mmol, 0.25 eq.). Cp.ZrHCI
(83 mg, 0.32 mmol, 0.25 eq.) was finally added. The reaction mixture was stirred under argon
at 40°C for 2 days. The mixture was concentrated in vacuo and purified by silica gel
chromatography (elution gradient from 100 to 90/10 heptane/AcOEt) to afford S1b as a
colorless oil (267 mg, 73%).'H NMR (300MHz, CDCL,) § 1.26 (s, 12H, H9), 1.44 (s, 9H, H1),
3.84 (s,2H,HS5),4.63 (s, 1H,H4),5.58 (d,J=18.2Hz, 1H, H7), 6.58 (dt,J=4.5, 182 Hz, 1H,
H6). HMRS (ESI) m/z Calcd for (2M+H)- C,H.B.N.O,: 567.3988. Found: 567.4037.

Tert-butyl(E)-(3-(imidazo[1,2-a]pyrimidin-3-yl)allyl)carbamate (52).

Boc.

N Z—
H

N
N~

L
51b (106mg, 0.37mmol, 1.1 eq.) was dissolved in 2mL of dioxane with a degased aqueous
solution of K.CO, 2M (0.31mL, 0.61 mmol, 1.8 eq.). It was purged three times with argon and
then degased with argon. Pd(PPh.), (20mg, 0.017 mmol, 5%mol) was added followed by 3 (83 .4
mg, 0.34 mmol, leq.). The mixture was stirred under argon at 80°C for 24 h. The mixture was
quenched with water and extracted with EtOAc, washed with brine, dried over MgSO, and
concentrated. The product was purified by silica gel chromatography (elution gradient from
100 to 95/5 DCM/MeOH) to afford 52 as a yellow amorphous solid (57 mg, 55 %).'H NMR
(300MHz, CDCl,) § 1.46 (s,9H), 3.97 (t,J =5.6Hz, 1H),4.91 (s, 1H), 625 (dt,J = 6, 15.7 Hz,
1H), 6.59 (d,J=15.7Hz, 1H), 6.92 (dd, J =4, 6.9Hz, 1H), 7.88 (s, 1H), 8.46 (dd, J =2, 6. 9Hz,
1H), 8.51 (dd, J = 2,4.2 Hz, 1H). "C NMR (75 MHz, CDCL,) 6 28.5,42.9,79.9, 109, 115.7,

121.6,128.5,131.2,133.7,148.9, 149.2, 155.9. HMRS (ESI) m/z Calcd for (M+H)- C.H.N.O.:
275.1508. Found: 275.1500.

Tert-butyl(E)-(3-(imidazo[1,2-a]pyrazin-3-yl)allyl)carbamate (53).

** Casimiro-Garcia, A.; Bigge, C.F.; Davis, J.A.; Padalino, T.; Pulaski, J.; Ohren, ].F.; McConnell, P.; Kane, C.D. ; Royer, L.J.; Stevens, K.A.; Auerbach,
B.J.; Collard, W.T.; McGregor, C.; Fakhoury, S.A.; Schaum, R.P.; Zhou, H. Effects of modifications of the linker in a series of phenylpropanoic acid
derivatives: Synthesis, evaluation as PPARa/c dual agonists, and X-ray crystallographic studies, Bioorg. Med. Chem. 2008, 16, 4883-4907 (b) Wang,
Y.D.; Kimball, G.; Prashad, A.M. ; Wang, Y. Zr-Mediated hydroboration: stereoselective synthesis of vinyl boronic esters, Tetrahedron Lett. 2005,
46, 8777-8780
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According to the same procedure as for 52 from 51b and 19a (70 mg, 47 %).H NMR (300MHz,
CDCl,) & 149 (s,9H), 401 (t,J = 54 Hz, 1H), 4.79 (s, 1H), 6.35 (dt,J = 5.9, 15.8 Hz, 1H),
6.63 (d,J=15.8Hz, 1H), 7.89 (s, 1H), 7.93 (d, /= 4.6 Hz, 1H), 8.03 (d, / = 4.6 Hz, 1H), 9.08
(s, 1H). HMRS (ESI) m/z Calcd for (M+H)- C.H,N.O,: 275.1508. Found: 275.1553.

Tert-butyl(E)-(3-(imidazo[1,2-b]pyridazin-3-yl)allyl)carbamate (54).

Boc.

N /
N
W%

According to the same procedure as for 52 from 51b and 19b, the product was not pure and
was directly reacted in the next reaction without further purification. 'H NMR (300MHz,
DMSO-d6) 6 148 (s,9H),4.01 (t,J = 5.8 Hz, 2H), 4.75 (s, IH), 6.75 (dt, J = 5.4, 16 Hz, 1H),
6.88 (d,J =16 Hz, 1H), 707 (dd, J =4.6,9.2 Hz, 1H), 7.86 (s, 1H), 8.0 (dd, J = 1.7, 9.2 Hz,
1H), 840 (dd, J = 1.7, 4.4 Hz, 1H). HMRS (ESI) m/z Calcd for (M+H)- C.H.N.O.: 275.1508.
Found: 275.1494.

General Procedure C for Amidation (55-57).

Boc-protected amine 52-54 (1 eq.) was dissolved in 2-6 mL of concentrated HC] under argon
at room temperature. The reaction mixture was stirred 3-5 h until completion of reaction. The
solvent was removed under vacuum. The residue was taken up with DMF and NaHCO, to form
the free base. 14a (1eq.) was added and the mixture was stirred overnight at room temperature.
It was concentrated under vacuum and the product was purified by silica gel flash
chromatography (elution by gradient from 100 to 95/5 DCM/MeOH) to yield the desired
alkene.

(E)-4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)allyl)-1H-pyrrole-2-carboxamide
(55).
A L

Compound 55 was synthesized according to general procedure C using 14a (108mg, 0.29
mmol) and 52 (80 mg, 0.29 mmol). Purification afforded the title compound as a yellow
amorphous solid (52 mg, 42 %).'H NMR (300MHz, DMSO-d6) 6 4.1 (t,J = 5.7 Hz, 1H), 6.38
(dt,J=5.7,16.1 Hz, 1H), 6.89 (d, J = 16.1 Hz, 1H), 7 (s, 1H), 7.12 (dd, J = 4.4, 7 Hz, 1H),
8.01 (s, 1H), 842 (t,J=5.7Hz, 1H),852 (dd,J=1.9,4.1 Hz, 1H),9.03 (dd,J=1.9, 7.1 Hz,
1H), 12.7 (s, IH). *C NMR (75 MHz, DMSO-d6) 6 40.8,97.8,104.6, 109, 112.8,115.6, 121.5,
127.3,128.1,132.4,138.8, 148, 149 4, 158.7. HMRS (ESI) m/z Calcd for (M+H)- C.H.N.O.Br.:
425.9388. Found: 425.9388. IR (cm™1): 3102, 3048, 1619, 1562, 1511, 1243, 1151.

(E)-4,5-dibromo-N-(3-(imidazo[1,2-a]pyrazin-3-yl)allyl)-1H-pyrrole-2-carboxamide (56).
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Compound 56 was synthesized according to general procedure C using 14a (97 mg, 0.26 mmol)
and 53 (72 mg, 0.26 mmol). Purification afforded the title compound as a beige amorphous
solid (57 mg, 51 %). H NMR (300MHz, DMSO-d6) 6 4.20 (t,J =5.9 Hz, 1H), 6.59 (dt,J =6,
16.1 Hz, 1H), 7.06 (d, J = 16.1 Hz, 1H), 7.12 (s, 1H), 797 (d, J = 4.6 Hz, 1H), 8.14 (s, 1H),
8.45 (t,J =59 Hz, 1H), 8.7 (d, /=5 Hz, 1H), 9.04 (s, 1), 12.86 (s, 1H). *C NMR (75 MHz,
DMSO-d6) 6 41.1,98.6, 1049, 113.1, 115.7, 1179, 1253, 129.6, 129.1, 130.1, 133.7, 141 2,
143.6,159.3. HMRS (ESI) m/z Calcd for (M+H)- C.H.N,O.Br.: 425.9388. Found: 425.9401. IR
(cm1):3377,2647,1624,1511, 1487,1410, 1313, 1161.

(E)-4,5-dibromo-N-(3-(imidazo[1,2-b]pyridazin-3-yl)allyl)-1H-pyrrole-2-carboxamide
(57).
B N\
r |
’ \
Br N
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Compound 57 was synthesized according to general procedure C using 14a (332 mg, 0.9 mmol)
and 54 (224 mg, 0.82 mmol). Purification afforded the title compound as a beige amorphous
solid (125 mg, 40 %). 'H NMR (300MHz, DMSO-d6) 6 4.10 (t,J = 4.8 Hz, 1H), 6.82 (m, 2H),
70 (s, 1H),7.23 (dd,J=4.6,92 Hz, 1H), 80 (s, 1H), 8.13 (dd, /= 1.6,9.2 Hz, 1H), 8.49 (t, J
=5.6 Hz, 1H), 8.58 (dd, J = 1.5,4.5 Hz, 1H), 12.73 (s, IH). "C NMR (75 MHz, DMSO-d6) 6
40.6, 979, 104.7, 112.7, 115.5, 1169, 125.7, 125.8, 127.8, 128, 132.7, 139.3, 143.9, 158.7.
HMRS (ESI) m/z Caled for (M+H) C..H.N.O.Br.: 425.9388. Found: 425.9386. IR (cm~1): 3107,
3065, 1644, 1565,1522,1317,1239, 1151.

2-(3-nitrophenyl)imidazo[1,2-a]pyrimidine (59).
N.__N
Ay
&/ N \/)’Q
NO,

2a (1 g, 10.5 mmol, 1 eq.) was dissolved in 20 mL of EtOH under argon. 2-Bromo-3-
nitroacetophenone 58 (3.33 g, 13.6 mmol, 1.3 eq.) was added. The reaction mixture was stirred
at reflux 18 h. The mixture was basified with NaHCO.,,,, concentrated and purified with silica
gel chromatography (elution gradient from 100 to 95/5 DCM/MeOH) to afford 59 as an orange
amorphous solid (1.8 g, 71 %). H NMR (300MHz, DMSO-d6) 6 7.11 (dd, J =4, 6.8 Hz, 1H),
7.78 (t,J=79 Hz, 1H),8.21(ddd,/J=1.1,2.3,8.3 Hz, 1H),8.45 (dq,/=1.1,1.8,7.9 Hz, 1H),
8.59 (dd,J=2.1,42 Hz, 1H), 8.62 (s, 1H),8.80 (t,/J = 1.8 Hz, 1H),9 (dd, J=2.1,6.6 Hz, 1H).
“C NMR (75 MHz, DMSO-d6) 6 109.1,109.3,119.9, 122.7,130.5, 131.8, 135.2, 135.5, 142.8,
148.1,148.4,151.3. HMRS (ESI) m/z Calcd for (M+H) C.H.N.O.: 241.0726. Found: 241.0749.

2-(3-nitrophenyl)imidazo[1,2-b]pyridazine (60).
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According to the literature from 17b (523 mg, 41 %).» 'H NMR (300MHz, DMSO-d6) 6 7.29
(dd,J=4.6,93 Hz, 1H), 7.77 (t,J = 8.1 Hz, 1H), 8.19 (m, 2H), 8.49 (dt,J=1.5,7.8 Hz, 1H),
8.55(dd,J=1.7,44Hz, 1H),8.86 (t,J =19 Hz, 1H),9.11 (s, 1H). "*C NMR (75 MHz, DMSO-
d6) & 114.5,118.5,119.8,122.6,125.4,1304,131.8,135.2,139.2,142.1, 144 4, 148.5. HMRS
(ESI) m/z Calcd for (M+H)- C.,H.N.O.: 241.0726. Found: 241.0712.

3-(imidazo[1,2-a]pyrimidin-2-yl)aniline (61).

/N /N
Qv
NH,

59 (1.28 g, 5.33 mmol, 1 eq.) was dissolved in 30 mL of EtOH and 7.5 mL of conc. HCI under
argon. SnCL.H.O (4.81 g, 21.32 mmol, 4 eq.) was added. The reaction mixture was stirred at
reflux 30h. The mixture was basified with NaOH(5N), concentrated and purified with silica gel
chromatography (elution gradient from 100 to 95/5 DCM/MeOH) to afford an orange
amorphous solid (693 mg, 62 %). H NMR (300MHz, DMSO-d6) § 5.24 (bd s, 2H), 6.57 (dt, J
=1.8,7.1 Hz, 1H), 702 (dd,J=4.1, 6.8 Hz, 1H), 7.10 (m, 2H), 7.28 (t,J = 1.8 Hz, 1H), 8.21
(s, 1H), 849 (dd,J=2,4.1 Hz, 1H), 895 (dd, J =2, 6.8 Hz, 1H). *C NMR (75 MHz, DMSO-
d6) 107,108.7,111.3,113.6, 114,129.2,133.8,134.8, 146.2, 147.9, 149, 149.9. HMRS (ESI)
m/z Calcd for (M+H)- C.H,N,: 211.0984. Found: 211.0977.

3-(imidazo[1,2-b]pyridazin-2-yl)aniline (62).

SvaY
« N7
N

NH,

According to the same procedure as for 61 from 60 (317 mg, 78 %).'H NMR (300MHz, DMSO-
d6) 6 5.15 (bd s, 2H), 6.57 (ddd,J=1.1,2.3,7.6 Hz, 1H), 7.09 (t, J = 7.6 Hz, 1H), 7.17 (m,
1H), 7.19 (m, 1H), 7.32 (t, J = 1.9Hz, 1H), 8.08 (ddd, J=0.6,1.5,9.3 Hz, 1H), 8.46 (dd, J =
1.5,4.6 Hz, 1H),8.65 (d,J=0.6 Hz, 1H).*C NMR (75 MHz, DMSO-d6) 6 111.2,112.6,113.7,
114,117.4,124.8,129.2,133.8,138.7,143.6,145.5, 148.9. HMRS (ESI) m/z Calcd for (M+H)-
C.H.N,: 211.0984. Found: 211.0979.

4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-2-yl)phenyl)-1H-pyrrole-2-carboxamide
(63).

** Loubidi, M.; Jouha, J.; Tber, Z.; Khouili, M.; Suzenet, F.; Akssira, M.; Erdogan, M.A.; Kose, F.A.; Dagci, T.; Armagan, G.; Saso, L.; Guillaumet, G.
Efficient synthesis and first regioselective C-6 direct arylation of imidazo[2,1-c][1,2,4]triazine scaffold and their evaluation in H,0,-induced

oxidative stress, Fur. J. Med. Chem. 2018, 145,13-123
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61 (50 mg, 0.24 mmol, 1 eq.) was dissolved in 1 mL of EtN under argon. 14a (114 mg, 0.31
mmol, 1.3 eq.) was added to the mixture. The reaction mixture was stirred at 60°C overnight.
The solvent was removed under vacuum and the product was purified by silica gel flash
chromatography (elution by gradient from 100 to 98/2 DCM/MeOH) to yield 63 as a yellow
amorphous solid (54 mg, 49 %). 'H NMR (300MHz, DMSO-d6) 6 7.07 (dd, J =4.1,6.9 Hz,
1H),7.30 (d,J=2.7Hz,1H),743 (t,J=7.7 Hz, 1H), 7.69 (dt,J = 1.1, 8.2 Hz, 1H), 7.83 (d, J
=8.1 Hz, 1H), 8.33 (s, 1H), 8.35 (t, /= 1.8 Hz, 1H), 8.54 (dd, J = 2.1, 4.1 Hz, 1H), 8.98 (dd, J
= 2.1, 6.7Hz, 1H), 9.99 (s, 1H), 1291 (s, 1H). *C NMR (75 MHz, DMSO-d6) 6 98.2, 105.9,
107.5,1089,1139,117.3,119.7,120.8, 1279, 129.2, 1339, 135.1, 139.4, 145.1, 148, 150 4,
157.4. HMRS (ESI) m/z Calcd for (M+H)' C,H.N,OBr.: 461.9388. Found: 461.9412. 1R (cm™1):
3149, 1610, 1558, 1400, 1223, 1198.

4,5-dibromo-N-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1H-pyrrole-2-carboxamide

(64).
,N/
)
Br )
N

H

[\ N
BrN
H O

4,5-dibromo-1H-pyrrole-2-carboxylic acid (100 mg, 0.37 mmol, 1 eq.) was dissolved in 1 mL
of anhydrous DCM and a few drops of DMF under argon atmosphere. (COCl). (130 uL, 1.49
mmol, 4eq.) was added to the mixture. The mixture was stirred overnight. The solvent was
removed under vacuum and 1 mL of pyridine and 2 mL. of DCM were added followed by 62
(86 mg, 0.41 mmol, 1.1eq.). It was stirred at room temperature for 6 h. The reaction mixture
was concentrated with toluene and purified by silica gel flash chromatography (elution by
gradient from 100 to 90/10/MeOH) to afford 64 as a beige amorphous solid (77mg, 72%). 'H
NMR (300MHz, DMSO-d6) 6 7.24 (dd,J=4.5,92 Hz, 1H),7.3 (d,J=2.2 Hz, IH), 742 (t,J
=7.8Hz, 1H),7.74 (d,J =79Hz, 1H),7.81 (d,J=79Hz, 1H), 8.13 (d,J =9.4Hz, 1H), 840 (s,
1H), 8.50 (dd,J=1.5,44 Hz, 1H), 8.78 (s, 1H), 9.98 (br s, 1H), 12.9 (br s, 1H). "C NMR (75
MHz, DMSO-d6) 6 98.2, 1059, 113.1, 1139, 117.2, 117.8, 119.7, 121, 125, 1279, 129.1,
133.8, 138.9, 1393, 1439, 1444, 157.3. HMRS (ESI) m/z Calcd for (M+H)- C,H.N,OBr.:
461.9388. Found: 461.9420. IR (cm™1): 3142, 1646, 1559, 1426, 1338, 1236.

3-(imidazo[1,2-a]pyrazin-3-yl)aniline (65a).
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The preparation of 65a was done according the described procedure in the literature from 19a
and (3-nitrophenyl)boronic acid«, followed by the reduction of the nitro froup was performed
according to the same procedure as for 41 (236mg, 69% over two steps). 'H NMR (300MHz,
DMSO-d6) 6 5.32 (br s, 2H), 6.68 (dd, J=2.3, 8.1 Hz, 1H), 6.82 (d,/J= 7.7 Hz, 1H), 6.88 (t,J
=19Hz,1H),7.21 (t,J=7.8 Hz, 1H), 792 (d,J =4.7THz), 794 (s, 1H), 8.54 (dd, J=1.5,4.7
Hz, 1H), 9.11 (d,J = 1.4Hz, 1H). "C NMR (75 MHz, DMSO-d6) 6 1124,114.3,114.8,117 4,
127.1, 128, 1296, 1299, 1339, 140.7, 143.6, 149.5. HMRS (ESI) m/z Calcd for (M+H)-
C.H.N.: 211.0984. Found: 211.0998.

3-(imidazo[1,2-b]pyridazin-3-yl)aniline (65b).

N NH,

—

The preparation of 65b was done as 65a from 19b and (3-nitrophenyl)boronic acid (200mg,
72%). H NMR (300MHz, DMSO-d6) & 5.27 (br s, 2H), 6.61 d,J = 8.0 Hz, 1H,), 7.15 (t,J =
7.8 Hz, 1H), 7.22 (d, J = 7.8Hz, 1H), 7.29 (dd, J = 4.3, 9.1 Hz, 1H), 7.34 (t, J = 1.5Hz, 1H),
8.08 (s, 1H), 8.22 (dd,J=1.5,9.2Hz, 1H), 8.63 (dd, J = 1.5, 4.5Hz, 1H)

3-(imidazo[1,2-a]pyridin-3-yl)aniline (65c¢).

The preparation of 65¢ was done as 65a from 19¢ and (3-nitrophenyl)boronic acid (187mg, 48
% over two steps). 'H NMR (300MHz, DMSO-d6) 6 5.27 (br s, 2H), 6.63 (ddd, /= 1.0, 2.2,
8.1 Hz, 1H), 6.75 (dt,J = 1.0, 7.5 Hz, 1H), 6.82 (t, J = 2.0Hz, 1H), 6.95 (td, /= 1.3, 6.9 Hz,
1H),7.18 (t,J=79Hz, 1H),7.27 (ddd,J=1.3,6.6,9.0 Hz, 1H), 7.62 (dt,/=1.1,9.3 Hz, 1H),
7.64 (s, 1H), 8.51 (dt, J = 1.1, 70Hz, 1H). HMRS (ESI) m/z Caled for (M+H)- C.H.N.:
210.1031. Found: 210.1006.

3-(imidazo[1,2-a]pyrimidin-3-yl)aniline (65d).
N \ NH,
/
0=
L

The preparation of 65d was done as 65a from 3 and (3-nitrophenyl)boronic acid (140 mg, 41%
over two steps). 'H NMR (300MHz, CDCl,) 6 3.39 (br s, 2H), 6.78 (d, J = 8.2 Hz, 1H), 6.85 (s,
1H), 6.91 (m, 2H), 7.33 (t,J =79 Hz, 1H), 7.89 (s, 1H), 8.58 (m, 1H), 8.71 (d,/="7.6 Hz, 1H).
HMRS (ESI) m/z Calcd for (M+H)* C.,H.N.: 211.0984. Found: 211.0984.

4-(imidazo[1,2-a]pyrazin-3-yl)aniline (66a).

* Lee, HJ.; Cho , C.W. Chemoselective Suzuki Cross-Coupling Reactions of Chiral Pyrrolizines, Bull. Korean Chem. Soc. 2011, 32,359-362
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The preparation of 66a was done as 65a from 19a and (4-nitrophenyl)boronic acid (170mg,
50% over two steps). 'H NMR (300MHz, DMSO-d6) 6 5.5 (s, 2H), 6.74 (d, J = 8.4 Hz, 2H),
7.36 (d,J =84 Hz,2H),7.85 (s, 1H),7.86 (d,J =4.7 Hz, 1H), 8.46 (dd, /= 1.6,4.8 Hz, 1H),
9.05 (d, J = 1.5 Hz, 1H). "C NMR (75 MHz, DMSO-d6) 6 114.2, 117.2, 1274, 128.7, 129.3,
131.5,133,140.3, 143.3,149.4. HMRS (ESI) m/z Calcd for (M+H)- C.H.N.: 211.0984. Found:
211.0998.

4-(imidazo[1,2-b]pyridazin-3-yl)aniline (66b).

M
CN NH,
_N

The preparation of 66b was done as 65a from 19b and (4-nitrophenyl)boronic acid (131 mg, 38
% over two steps). 'H NMR (300MHz, DMSO-d6) 6 5.38 (s, 2H), 6.68 (d, J =8.6 Hz, 2H), 7.18
(dd,J=4.6,9.1 Hz, 1H), 7.80 (d, J = 8.6Hz, 2H), 8.02 (s, 1H), 8.13 (dd, /= 1.6,9.2 Hz, 1H),
8.56 (dd, J = 1.5, 44Hz, 1H). "C NMR (75 MHz, DMSO-d6) 6 113.8, 115.8, 1159, 125.8,
127.7,128.6,130.8, 138.9, 143.6, 148.8. HMRS (ESI) m/z Calcd for (M+H): C.H,N.: 211.0984.
Found: 211.0987.

4-(imidazo[1,2-a]pyridin-3-yl)aniline (66c¢).

The preparation of 66¢ was done as 65a from 19¢ and (4-nitrophenyl)boronic acid (163 mg, 42
% over two steps). 'H NMR (300MHz, DMSO-d6) & 5.39 (br s, 2H), 6.71 (d, J = 8.5Hz, 2H),
6.89 (t,J =6.5Hz, 1H), 7.22 (t,J = 8.6Hz, 1H), 7.27 (d, J = 8. 5Hz, 2H), 7.55 (m, 2H), 8.39 (d,
J=70Hz, 1H).

General Procedure D for Amidation with T.P.

4,5-dibromo- 1H-pyrrole-2-carboxylic acid (1eq.) was dissolved in EtOAc and pyridine (3eq.).
T.P (1.5eq.) was added to the mixture. After 10 min, the corresponding aniline (1.1 eq.) was
added with a few drops of DMF to have an homogeneous mixture. The reaction mixture was
stirred at room temperature overnight.

The solvent was removed under vacuum and the productand purified by silica gel flash
chromatography (elution by gradient from 100 to 90/10/MeOH) to afford the desired product.

4,5-dibromo-N-(3-(imidazo[1,2-a]pyrazin-3-yl)phenyl)-1H-pyrrole-2-carboxamide (67a).
Br
7\ H [ \
Br >
N N N>\\\N
H o \Q/
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The title compound was synthesized according to general procedure D using 65a (43 mg, 0.20
mmol) yielding 67a as a beige amorphous solid (55 mg, 64%). 'H NMR (300MHz, DMSO-d6)
0 6.92 (brs, 1H), 7.36 (d, J = 7.6Hz, 1H), 7.5 (t,J = 7.6Hz, 1H), 7.88 (d,J = 7.6Hz, 1H), 7.97
(d,J=4.7Hz, 1H), 8.06 (s, 1H), 8.12 (t,J = 1.9Hz, 1H), 8.67 (dd, J = 1.4,4.8Hz, 1H), 9.15 (s,
1H),9.77 (s, 1H), 13.05 (br s, 1H). "C NMR (75 MHz, DMSO-d6) 6 113.7,117.5,117.8,119.3,
121.6,1264,127.8,129.7,129.8, 1344, 1404, 140.9, 143.7, 159.8. Some quaternary carbons
and aromatic CH too broad to be seen due to very slow relaxation. HMRS (ESI) m/z Calcd for
(M+H)- C-H.N.OBr.: 461.9388. Found: 461.9385. IR (cm™1): 2974, 1671, 1595, 1522, 1418,
1305.

4,5-dibromo-N-(3-(imidazo[1,2-b]pyridazin-3-yl)phenyl)-1H-pyrrole-2-carboxamide

(67b).
Br
N
7\ H | N
Br‘%N Nj
Ho & N=

The title compound was synthesized according to general procedure D using 65b (86 mg, 0.41
mmol) yielding 67b as a beige amorphous solid (45mg, 26%). 'H NMR (300MHz, DMSO-d6)
0 7.31 (m, 1H), 7.34 (s, IH), 748 (t, J = 8.0Hz, 1H), 7.80 (br s, 1H), 7.83 (br s, 1H), 8.21 (m,
1H), 8.23 (m, 1H), 8.55 (s, 1H), 8.65 (d, J = 4.1Hz, 1H), 10.25 (s, 1H), 13.07 (s, 1H). *C NMR
(75 MHz, DMSO-d6) & 98.2, 105.8, 114.4, 1279, 117.2, 1179, 119.6, 121.7, 126.1, 127 .3,
128.8,129,132.8,139.2,140.2, 1439, 157.4. HMRS (ESI) m/z Calcd for (M+H)- C,H.N,OBr.:
461.9388. Found: 461.9383. 1R (cm™1): 3157, 1665, 1562, 1433, 1291, 1233.

4,5-dibromo-N-(3-(imidazo[1,2-a]pyridin-3-yl)phenyl)-1H-pyrrole-2-carboxamide (67c).
Br
N
7\ H |\
Br
H —
(0]

The title compound was synthesized according to general procedure D using 65¢ (182 mg, 0.87
mmol) yielding 67¢ as a beige amorphous solid (225mg, 56%).'H NMR (300MHz, DMSO-d6)
0 7.0 (t,J=6.6Hz, 1H),7.29 (s, 1H),7.30 (m, 1H),7.37 (d,J=7.8 Hz, 1H), 7.52 (t,J =7.8 Hz,
1H),7.68 (d,J=9.1 Hz, 1H), 7.78 (s, 1H), 7.80 (m, 1H), 8.08 (s, 1H), 8.62 (d,J = 6.7 Hz, 1H),
10.12 (s, 1H), 13.02 (s, 1H). *C NMR (75 MHz, DMSO-d6) 6 98.2, 106.1, 113, 114.2, 117.7,
118.3,119.2, 1225, 124, 124.6, 125, 127 .8, 129.2, 129.8, 132.5, 139.6, 145.6, 157.5. HMRS
(ESI) m/z Caled for (M+H)- C,H..N.OBr.: 460.9436. Found: 460.9459. IR (cm~1): 3158, 1661,
1609, 1523, 1422, 1233.

4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)phenyl)-1H-pyrrole-2-carboxamide
(67d).
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The title compound was synthesized according to general procedure D using 65d (100 mg, 0.48
mmol) yielding 67d as a beige amorphous solid (80mg, 36%). 'H NMR (300MHz, DMSO-d6)
0706 (dd,J=43,68 Hz, 1H),7.31 (s, IH), 743 (t,J =7.7Hz, 1H), 7.69 (d, J = 7.7Hz, 1H),
7.83 (d,J=7.7Hz, 1H), 8.33 (s, 1H), 8.36 (s, 1H), 8.54 (dd, J=2.0,4.2 Hz, 1H), 8.98 (dd, J =
2.0, 6.7Hz, 1H), 10.01 (s, 1H), 12.92 (s, IH). "C NMR (75 MHz, DMSO-d6) 6 98.2, 1059,
107.5, 1089, 114, 117.3, 119.7, 120.8, 1279, 129.1, 133.8, 135.1, 1394, 145.1, 148, 1504,
157.3. HMRS (ESI) m/z Calcd for (M+H)- C,H.N,OBr.: 461.9388. Found: 461.9412. 1R (cm™1):
3188,1667,1612,1560, 1416, 1222.

4,5-dibromo-N-(4-(imidazo[1,2- a]pyrazin 3-yl)phenyl)-1H-pyrrole-2-carboxamide (68a).

J/UY

H

The title compound was synthesized according to general procedure D using 66a (43 mg, 0.20
mmol) yielding 68a as a beige amorphous solid (44mg, 51%).'H NMR (300MHz, DMSO-d6)
0 7.17 (s, 1H),7.70 (d, J = 8.5Hz, 2H), 7.94 (m, 3H), 8.02 (s, 1H), 8.61 (d, J=4.7Hz, 1H),9.12
(br s, 1H), 12.86 (br s, 1H). "C NMR (75 MHz, DMSO-d6) 697.6, 1074, 114, 117.5, 120.1,

122,126.2,128.1,128.6,129.7, 134.1, 139.5, 140.7, 143.5, 158.2. HMRS (ESI) m/z Calcd for
(M+H)- C.H..N,OBr.: 461.9388. Found: 461.9369. IR (cm™1): 3177, 1639, 1524, 1412, 1332.

4,5-dibromo-N-(4-(imidazo[1,2-b]pyridazin-3-yl)phenyl)-1H-pyrrole-2-carboxamide

(68b).
Br
BFJD\WH N=
H o @\@Q
N

The title compound was synthesized according to general procedure D using 66b (123 mg, 0.59
mmol) yielding 68b as a beige amorphous solid (98mg, 40 %).'H NMR (300MHz, DMSO-d6)
0 7.28 (m, 2H),7.87 (d,J = 8.9Hz, 2H), 8.15 (d, /= 8 9Hz, 2H), 8.20 (dd, J = 1.6, 8.9 Hz, 1H),
8.24 (s, 1H), 8.64 (dd, J = 1.6, 4.5Hz, 1H), 10.0 (s, 1H), 12.95 (s, 1H). *C NMR (75 MHz,
DMSO-d6) 6 98.2, 106.1, 114, 116.8, 1199, 123.5, 126, 126.7, 127.2, 127.9, 132.3, 1384,
139.6, 143.8, 157.3. HMRS (ESI) m/z Calced for (M+H)- C,H.N,OBr.: 461.9388. Found:
461.9390. IR (cm™1):3179,1637,1598, 1525, 1409, 1333, 1159, 1022.

4,5-dibromo-N-(4-(imidazo[1,2-a]pyridin-3-yl)phenyl)-1H-pyrrole-2-carboxamide (68c).
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The title compound was synthesized according to general procedure D using 66¢ (161 mg, 0.77
mmol), yielding 68c as a beige amorphous solid (140mg, 40%). 'H NMR (300MHz, DMSO-
d6) 8 697 (t,J = 6.7Hz, 1H), 7.29 (m, 2H), 7.65 (d, J = 8.0 Hz, 3H), 7.75 (s, 1H), 793 (d,J =
8.0 Hz, 2H), 8.57 (d,J = 7.0Hz, 1H), 10.05 (s, 1H), 12.99 (s, 1H). "C NMR (75 MHz, DMSO-
d6)698.2,106.1,112.8,114.1,117.4,1204,123.7,124.1,124.5,124.9,127.8,128,132,138.6,
1452, 157.4. HMRS (ESI) m/z Calcd for (M+H)- C,H.N.OBr.: 460.9436. Found: 460.9435. IR
(cm-1): 3169, 1634, 1595, 1410, 1310, 1030.

Imidazo[1,2-a]pyrazin-3-ylmethanol (69a).

K’Z’\>\/OH
N
|
N
The procedure was used according to the literature from 18a (63 mg, 50 %).” 'H NMR
(300MHz, DMSO-d6) 6 4.86 (d,J = 5.1 Hz, 2H), 5.58 (t, J = 5.4 Hz, 1H), 7.76 (s, 1H), 7.94
(d,J=4.6Hz, 1H), 846 (dd,J =1.5,4.6 Hz, 1H),9.06 (d, /= 1.5 Hz, 1H). HMRS (ESI) m/z
Calcd for M+H): CHN.O: 150.0667. Found: 150.0659.
Imidazo[1,2-b]pyridazin-3-ylmethanol (69b).

'\/"\>\/OH

B

_N
The preparation of 69b was done as 69a from 18b (191 mg, 73 %).'H NMR (300MHz, DMSO-
d6) 64.83 (d,J =5.5Hz, 2H), 5.26 (t,J = 5.5Hz, IH), 7.22 (dd, J = 4.4,9.2 Hz, 1H), 7.73 (s,

1H), 8.11 (d, J = 9.2 Hz, 1H), 8.55 (d, J = 44 Hz, 1H). HMRS (ESI) m/z Calcd for (M+H)-
CH.N.O: 150.0667. Found: 150.0649.

Imidazo[1,2-a]pyridin-3-ylmethanol (69c).
N
) ’\>\/OH
| N
>~

7 Mavel, S.; Renou, J.L.; Galtier, C.; Allouchi, H.; Snoeck, R.; Andrei, G.; De Clercq, E.; Balzarini, J.; Gueiffier, A. Influence of 2-Substituent on the
Activity of Imidazo[1,2-a] Pyridine Derivatives Against Human Cytomegalovirus, Bioorg. Med. Chem. 2002, 10, 941-946.
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The preparation of 69¢ was done as 69a from 18¢ (100 mg, 80 %).'H NMR (300MHz, DMSO-
d6) 0 4.81 (s, 2H), 5.24 (s, 1H), 6.94 (td,J=1.2,69 Hz, 1H), 7.26 (ddd,J = 1.3,6.9,9.2 Hz,
1H), 7.50 (s, 1H), 7.56 (dt, J =1.1,9.2 Hz, 1H), 8.40 (dt, J = 1.1, 6.8 Hz, 1H). "C NMR (75
MHz, DMSO-d6) 6 52.6,111.8,117,124.2,124.6,125.1,131.9, 145. HMRS (ESI) m/z Calcd
for (M+H)- CH.N,O: 149.0715. Found: 149.0701.

3-(azidomethyl)imidazo[1,2-a]pyrazine (70a).

s

The procedure was used according to the literature from 69a (145 mg, 56 %).* 'H NMR
(300MHz, CDCL,) 6 4.73 (s, 2H), 7.83 (s, 1H), 8.02 (d, /= 4.6 Hz, 1H), 8.08 (d, J =4 .6Hz, |H),
9.18 (s, 1H). HMRS (ESI) m/z Calcd for (M+H)- CH.N.: 175.0732. Found: 175.0715.

3-(azidomethyl)imidazo[1,2-b]pyridazine (70b).

ol
N

N

The preparation of 70b was done as 70a from 69b (132 mg, 76 %).'H NMR (300MHz, CDCl.)
04.72(s,2H),7.04 (dd,J=4.4,92 Hz, 1H),7.75 (s, 1H), 793 (dd, J=1.5,9.2 Hz, 1H), 8.34
(dd,J=1.2,4.5Hz, 1H). *C NMR (75 MHz, CDCl,) 6 43.4,117.4,123.3,126.1,133.7, 140.1,
143 4.

3-(azidomethyl)imidazo[1,2-a]pyridine (70c).

iy

The preparation of 70c¢ was done as 70a from 69c¢ (225 mg, 77 %). 'H NMR (300MHz, CDCl.)
0 4.66 (s,2H), 691 (t,J = 6.8 Hz, 1H),7.27 (ddd,J = 1.2,6.8,9.2 Hz, 1H), 7.66 (m, 2H), 8.09
(dt, J = 1.1, 6.9 Hz, 1H).:C NMR (75 MHz, CDCl,) 6444, 113, 118.3, 1239, 1253, 134.2,
146.9. Some quaternary carbons and aromatic CH too broad to be seen due to very slow
relaxation. HMRS (ESI) m/z Calcd for (M+H): CH\N,: 174.0780. Found: 174.0763.

General Procedure E for Click Reaction.

Corresponding azide (1 eq.) was dissolved in DMF/H.O (10:2). The mixture was degased with
bubbling argon 5 min. Then sodium ascorbate (10 mol%) was added followed by the alkyne
15a (1 eq.). CuSO..5H.O (1mol %) was finally added to the reaction mixture. It was stirred at

** Giovanni, R; Cui, Y.; Doods, H.; Ferrara, M.; Just, S.; Kuelzer, R.; Lingard, I.; Mazzaferro, R.; Rudolf, K. New somatostatin receptor subtype 4
(SSTR4) agonists, WO2014/184275, 2014

S42



room temperature overnight under argon. The mixture was filtered, rinsed with DCM then with
water. The resulting solid was dried to afford the desired triazole.

4,5-dibromo-N-((1-(imidazo[1,2-a]pyrazin-3-ylmethyl)-1H-1,2,3-triazol-4-yl)methyl)-1H-
pyrrole-2-carboxamide (71a).

Br N
N
N\/K/N N\—’/
N —
N N
(0]

The title compound was synthesized according to general procedure E using 70a (146 mg, 0.84
mmol) and 15a (256 mg, 0.84 mmol), yielding 71a as a white amorphous solid (310 mg, 77%).
'H NMR (300MHz, DMSO-d6) § 442 (d,J = 6.0 Hz, 2H), 6.09 (s, 2H), 6.92 (s, 1H), 8.01 (m,
2H), 8.06 (s, 1H), 8.59 (t,J = 6.0 Hz, 1H), 8.64 (m, 1H), 9.12 (s, 1H), 12.69 (s, 1H). "C NMR
(75 MHz, DMSO-d6) 0634.1, 41.6,97.8, 104.8, 1129, 1182, 123, 123.7, 127.9, 129.3, 136,
143.3, 145.3, 158.8. Some quaternary carbons and aromatic CH too broad to be seen due to
very slow relaxation. HMRS (ESI) m/z Calcd for (M+H)- C.H,Br.N,O: 480.9559. Found:
480.9598. IR (cm™1): 3443,3277,1630, 1564, 1525, 1405, 1229.

4,5-dibromo-N-((1-(imidazo[1,2-b]pyridazin-3-ylmethyl)-1H-1,2,3-triazol-4-yl)methyl)-
1H-pyrrole-2-carboxamide (71b).

Br N
A\
B—’ | nw N=N j\xm
H NV%/N N=
O

The title compound was synthesized according to general procedure E using 70b (127 mg, 0.73
mmol) and 15a (223 mg, 0.73 mmol), yielding 71b as a white amorphous solid (310 mg, 89
%). H NMR (300MHz, DMSO-d6) 6 4.41 (d, J =5.8 Hz, 2H), 5.99 (s, 2H), 6.92 (s, 1H), 7.30
(dd,J =4.6,92 Hz, 1H), 795 (s, 2H), 8.18 (dd, J = 1.5,9.2 Hz, 1H), 8.58 (m, 2H), 12.69 (s,
1H). "C NMR (75 MHz, DMSO-d6) 634.1,41.9,97.8,104.7, 112.8, 118, 122.3, 1229, 1259,
1279, 1342, 144, 145, 146.2, 158.7. HMRS (ESI) m/z Caled for (M+H)- C.H.Br.N,O:
480.9559. Found: 480.9564. IR (cm™1): 3146, 3128, 1635, 1566, 1523, 1243.

4,5-dibromo-N-((1-(imidazo[1,2-a]pyridin-3-ylmethyl)-1H-1,2 3-triazol-4-yl)methyl)-1H-
pyrrole-2-carboxamide (71c).

Br N
Br H =N
N N\A/N N’
0]

The title compound was synthesized according to general procedure E using 70¢ (202 mg, 1.2
mmol) and 15a (356 mg, 1.2 mmol), yielding 71¢ as a white amorphous solid (349 mg, 63 %).
'H NMR (300MHz, DMSO-d6) 6 441 (d, J=5.7 Hz, 2H), 6.03 (s, 2H), 691 (s, IH), 7.0 (t,J
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=6.8 Hz, 1H), 7.31 (t,J=6.8 Hz, 1H), 7.62 (m, 1H), 7.78 (m, 1H), 7.99 (s, 1H), 8.55 (m, 1H),
8.6 (t,J=5.6Hz, 1H), 12.69 (s, 1H). *C NMR (75 MHz, DMSO-d6) 6 34.1,42.2,97.8,104.7,
1125, 1129, 117.2, 122.8, 124.8, 125, 1279, 1343, 1452, 147, 158.7. Some quaternary
carbons and aromatic CH too broad to be seen due to very slow relaxation. HMRS (ESI) m/z
Calcd for (M+H)- C ,H.Br.N,O: 479.9606. Found: 479.9621. IR (cm1): 3263, 1629, 1519,
1501, 1407, 1317, 1227.

2. NMR spectra
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4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-
carboxamide (1).
'H NMR (300 MHz, DMSO)
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3-bromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)thiophene-2-carboxamide

(8a)
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5-bromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)thiophene-3-carboxamide
(8b)
'H NMR (300 MHz, DMSO-d6)
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N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-indole-2-carboxamide (8c).

‘H NMR (300 MHz, DMSO-d6
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[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-indole-3-carboxamide (8d).

‘H NMR (300 MHz, DMF-d7)
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4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)furan-2-carboxamide

(11a).
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4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)thiophene-2-
carboxamide (11b).
‘H NMR (300 MHz, DMSO-d6)
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N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-4,5-dimethyl-1H-pyrrole-2-
carboxamide (11c).
'H NMR (300 MHz, DMSO-d6)
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4,5-dichloro-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (16b).
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N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-4,5-diiodo-1H-pyrrole-2-

carboxamide (16c¢).
'H NMR (300 MHz, DMSO-d6

< ~ < o n
gls 3 © 8 3 8 G <
- o © @ @ NG 3
°
S
o
o

} N
\)
° | S—n
s —< o~ Nd
N =
e
8
°
=
°
o
o_‘.k_/\ A A I
I ! |

2 2|1 e 2 3 <

® T T T T T T T T T T T
pem 12 1 10 9 8 7 6 5 4 3 2 0

»C NMR (75 MHz, DMSO-d6)

E a 8 8 K2 3 8 A 5 A - by @
s © - N P e @ c © . - o © b
2 A S R an ] 2 8 ~ < 8 « I
g w3 o on = = 5 3 3 3 b
|
8 ‘ ‘
‘2_.
°
=4
°
]
~
| N
A\
] | S—n
8 7 | H N
2 | N F \Q)
N
H
o}
°
2
2
2
°
2
°
2
| {
1o J Ny [ )| PR VY Y MJ.L..A._’ JlL A ek
i W Yo e NSy ™ b
P LN S L T T T T T T T T T — T
PP 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

S54



4-bromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide
(16d).
'H NMR (300 MHz, DMSO-d6)
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N-(3-(imidazo[1,2-a]pyrimidin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (16e).
'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(imidazo[1,2-a]pyrazin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (20a).

°
o B3

—128

'H NMR (300 MHz, DMSO-d6)

9.160

8.784
0!

8.101
~—8.082

6.991
4.453

[ [
uf 4 A8 A A A

" ohm 1 12 L o 5 5 7 t 5 i 5 2
=*C NMR (75 MHz, DMSO-d6)

12 g g 28 g R € o848 32 o o

g A% 88 318 18 8 | s & g

e \
: | I
g
°

S57



4,5-dibromo-N-(3-(imidazo[1,2-b]pyridazin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-
carboxamide (20b).
'HNMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(imidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (20c).
‘H NMR (300 MHz, DMSO-d6)
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N-(3-(benzo[b]thiophen-2-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-carboxamide
(20d).
'H NMR (300 MHz, DMF-d7)
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N-(3-(1H-indol-5-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-carboxamide (20e).

‘H NMR

(300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(thiophen-2-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (20f).

‘H NMR (300 MHz, DMF-d7)
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4,5-dibromo-N-(3-(pyridin-4-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (20g).
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'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(pyridin-2-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide (20h).
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4,5-dibromo-N-(3-(5-fluoropyridin-2-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide
(20i).
‘H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(5-bromopyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-carboxamide
(20j).
'H NMR (300 MHz, DMSO-d6)
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4,5-dichloro-N-(3-(imidazo[1,2-a]pyrazin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-
carboxamide (20k).
'H NMR (300 MHz, DMSO-d6)
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N-(3-(imidazo[1,2-a]pyrazin-3-yl)prop-2-yn-1-yl)-4,5-diiodo-1H-pyrrole-2-carboxamide

(201).
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4,5-dichloro-N-(3-(imidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (20m).
'H NMR (300 MHz, DMSO-d6)
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N-(3-(imidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-diiodo-1H-pyrrole-2-carboxamide

(20n).
‘H NMR (300 MHz, DMSO-d6
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4,5-dibromo-N-(3-(6-chloroimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (24a).
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4,5-dibromo-N-(3-(7-chloroimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-
carboxamide (24b).
'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(8-bromoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-
carboxamide (24c).
R (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(6-bromoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-
carboxamide (24d).
'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(7-(trifluoromethyl)imidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-
pyrrole-2-carboxamide (24e).
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4,5-dibromo-N-(3-(6-fluoroimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (24f).
'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(6-methylimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-
carboxamide (24g).
'HNMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(7-methylimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-2-

carboxamide (24h).
'H NMR\(300 MHz, DMSO-d6)
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N-(3-(1H-pyrrolo[2,3-b]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-
carboxamide (29).
‘H NMR (300 MHz, DMSO-d6)
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N-(3-(8-acetamidoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-
carboxamide (35).
'H NMR (300 MHz, DMSO-d6)
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N-(3-(8-aminoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-

carboxamide (37).
'H NMR (300 MHz, DMSO-d6)
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N-(3-(6-aminoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-pyrrole-2-
carboxamide (38).
‘H NMR (300 MHz, DMF-d7)
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N-(3-(8-amino-6-bromoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dibromo-1H-

pyrrole-2-carboxamide (43).
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N-(3-(8-aminoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-dichloro-1H-pyrrole-2-
carboxamide (44).
'HNMR (300 MHz, DMSO-d6)
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N-(3-(8-aminoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-4,5-diiodo-1H-pyrrole-2-
carboxamide (45).
'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(6-morpholinoimidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-pyrrole-
2-carboxamide (48).
'H NMR (300 MHz, DMSO-d6)

3 @ O % ~ ~ ~
£ 2 3 2383 3 8 % s
12 & 3 328 § 2 2 3
o 3 SRR 3 3 = =
o
=
e
N4
8
s_|
- N
o
N
N =
LA~ 7\
s N Y )
24 H O 0
2
8
°
o
B
&
o A)k L’L
L H i) & ook L
el [ s i < = =

“C NMR (75 MHz, DMSO-d6

~117.216 ™=

£ 2 NA N = S ®wmm - o © Q ~

E 8 R3 @ © N 8 RIA o ® A m 3 (]

1a o © ~ - Mmoo g Ot~ Q--a o i~

R = N ~ = 888 N a M o o

) = - ~ - - mea o © © <+ ~
o4
ol
o
S
o
24

L B B e B I B B B B B N B e N L B B
PPM 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

S86



4,5-dibromo-N-(3-(6-(piperazin-1-yl)imidazo[1,2-a]pyridin-3-yl)prop-2-yn-1-yl)-1H-
pyrrole-2-carboxamide (50).
'H NMR (300 MHz, DMSO-d6)
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(E)-4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)allyl)-1H-pyrrole-2-carboxamide
(595).
'H NMR (300 MHz, DMSO-d6)

=] o ww A w ~

4w ©m ©

— < A
a

18s

o~
IS

—132.8
132.3
112.77
40.768

—121.

——109.02€
104.61

—97.842

T LI s B S B B L S B B B S B S B B B S B B B B B R B B B N e
130 120 110 100 90 80 70 60 50 40 30 20 10

—9.03
—8.522
——8.416
8.013
—7.117
7.000

6.88
—6.382

4.09

0.9
1.0
0=
10T
10—
10>
10
2.2

S88



(E)-4,5-dibromo-N-(3-(imidazo[1,2-a]pyrazin-3-yl)allyl)-1H-pyrrole-2-carboxamide (56).
'H NMR (300 MHz, DMF-d7)
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(E)-4,5-dibromo-N-(3-(imidazo[1,2-b]pyridazin-3-yl)allyl)-1H-pyrrole-2-carboxamide
(57).
'HNMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-2-yl)phenyl)-1H-pyrrole-2-carboxamide
(63).
'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(imidazo[1,2-b]pyridazin-2-yl)phenyl)-1H-pyrrole-2-carboxamide
(64).
'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(imidazo[1,2-a]pyrazin-3-yl)phenyl)-1H-pyrrole-2-carboxamide (67a).
R (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(imidazo[1,2-b]pyridazin-3-yl)phenyl)-1H-pyrrole-2-carboxamide

(67b).
'I-! NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(imidazo[1,2-a]pyridin-3-yl)phenyl)-1H-pyrrole-2-carboxamide (67c).

‘H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(3-(imidazo[1,2-a]pyrimidin-3-yl)phenyl)-1H-pyrrole-2-carboxamide
(67d).
'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(4-(imidazo[1,2-a]pyrazin-3-yl)phenyl)-1H-pyrrole-2-carboxamide (68a).
'H NMR "(300 MHz, DMSO-d6)
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4,5-dibromo-N-(4-(imidazo[1,2-b]pyridazin-3-yl)phenyl)-1H-pyrrole-2-carboxamide
(68b).
'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-(4-(imidazo[1,2-a]pyridin-3-yl)phenyl)-1H-pyrrole-2-carboxamide (68c).
'H NMR (300 MHz, DMSp-d6)

£ % g k5 hooes T3 B
- e = g 5R2 3 8

o g 2 2RE X3

*] T
\
o
e
2
2 Br.
H
/ -\ N T
BrT N N
] H o \
N

2|
°
e
o
- N JL ] | JL ~— A

S ) \ TRl

o 4 A HH A A
B S S S S T T T T Y S

“C NMR (75 MHz,

1s
a

157.35¢

145.221
—106.08€
—98.189

©
-

2

S99



4,5-dibromo-N-((1-(imidazo[1,2-a]lpyrazin-3-ylmethyl)-1H-1,2 3-triazol-4-yl)methyl)-1H-
pyrrole-2-carboxamide (71a).
'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-((1-(imidazo[1,2-b]pyridazin-3-ylmethyl)-1H-1,2,3-triazol-4-yl)methyl)-
1H-pyrrole-2-carboxamide (71b).
'H NMR (300 MHz, DMSO-d6)
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4,5-dibromo-N-((1-(imidazo[1,2-a]pyridin-3-ylmethyl)-1H-1,2 3-triazol-4-yl)methyl)-1H-

pyrrole-2-carboxamide (71c).
H NMR (300 MHz, DMSO-d6)
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3. Selectivity profile DiversityPanel® of CJ2-150 (37) at 1 uM

ASSAY NAME: Kinase Enzymatic Radiometric Assay [Km ATP], |VALUE Inhibition
KinaseProfiler Activity (%) (%)

Abl Human TK 88,4 11,6
Akt1 (PKBalpha) Human AGC 92,0 8,0
ALK Human RTK 102,3 0,0
AMPKalpha1 Human CAMK 96,4 3,6
ASK1 Human STE 106,1 0,0
Aurora-A Human Other Protein 20,8 79,2
CaMK1alpha Human CAMK 99,4 0,6
CDK1 /CyclinB Human CMGC 97,0 3,0
CDK2 /CyclinA Human CMGC 75,3 24,7
CDK®6 /CyclinD3 Human CMGC 111,0 0,0
CDK?7 /CyclinH Human CMGC 90,9 9,1
CDKQ9 /CyclinT1 Human CMGC 102,9 0,0
CHK1 Human CAMK 98,7 1,3
CK1gamma1 Human CK1 85,4 14,6
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CK2alpha2 Human Other 100,2 0,0
c-Raf (Raf-1) Human TKL 97,3 2,7
DRAK1 Human CAMK 74,2 25,8
eEF-2K Human Alpha kinase 90,7 9,3
EGFR Human RTK 107,7 0,0
EphA5 Human RTK 90,8 9,2
EphB4 Human RTK 90,2 9,8
Fyn Human TK 82,6 17,4
GSK3beta Human CMGC 59,6 40,4
IGF1R Human RTK 100,8 0,0
IKKalpha Human Other Protein 92,2 7,8
IRAK4 Human TKL 101,5 0,0
JAK2 Human TK 95,1 4,9
KDR (VEGFR2) Human RTK 76,4 23,6
LOK Human STE 89,4 10,6
LYN Human TK 66,2 33,8
MAPKAPK2 Human CAMK 98,4 1,7
MEK1 Human STE 88,7 11,3
MLK1 Human TKL 92,1 7,9
MNK2 Human CAMK 94,7 5,3
MSK2 Human AGC 100,1 0,0
MST1 Human STE 86,9 13,1
mTOR Human PIKK 99,8 0,2
NEK2 Human Other Protein 99,5 0,5
p70S6K (T412E) Human AGC 100,2 0,0
PAK2 Human STE 99,2 0,8
PDGFRbeta Human RTK 111,56 0,0
Pl13Kalpha (p110a/p85a) Human Lipid Kinase 94,3 5,7
P13Kbeta (p110b/p85a) Human Lipid Kinase 99,7 0,3
PI3Kdelta (p110d/p85a) Human Lipid Kinase 98,9 1,1
P13Kgamma (p120gamma) Human Lipid Kinase 100,8 0,0
Pim1 Human CAMK 90,9 9,1
PKA Human AGC 89,9 10,1
PKCalpha Human PKC 123,0 0,0
PKCtheta Human PKC 100,1 0,0
PKG1 (alpha) Human AGC r 83,5 16,5
Plk3 Human Other Protein 99,7 0,3
PRAK Human CAMK 126,3 0,0
ROCK1 Human AGC 107,2 0,0
RSK1 Human AGC 96,6 3,5
SAPK2A (p38alpha) Human CMGC 88,4 11,6
SRPK1 Human CMGC 98,3 1,7
TAK1 Human TKL 112,6 0,0
TYRO3 (RSE) Human RTK 89,6 10,4
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4. Figure S1. Dose-effect of 37 (CJ2-150) on proliferating and non-
proliferating PBMC viability.
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5. Figure S2. ATP competition assay with compound 20c¢ double
reciprocal Lineweaver-Burk type plot.
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6. Figure S3. Crystal structure of Aurora B in complex with the INCENP peptide and with the
VX-680 compound in the ATP site (PDB code 4AF3), superposed with the docking
conformation of compound CJ2-150 in the "F" allosteric site. The protein is represented as blue
surface, the INCENP peptide as gold ribbons, VX-680 as gold sticks and CJ2-150 as pink sticks.
Front view (A) and view rotated by 180° around the Y axis (B).

7. Figure S4. Docking conformations of compounds 35, 37 (CJ2-150), 48 and 50 in the “F”

binding site of Aurora B.
The protein is represented as blue surface and the ligands as sticks colored in green, pink,

magenta and orange, respectively.
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8 .ELSD-HPLC Profiles

Conditions

Column : Kinetex C18 2.6 x 10 mm,

Flow : 1 mL/min

Eluent : HO + 0.1% formic acid / ACN + 0.1% formic acid
Concentration: Img/mL, MeOH/DMSO 7:3

Inject volume : 10 pL

Time Flow A B

0 1 98 2

2 1 98 2

15 1 0 100

20 1 0 100

21 1 98 2
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Solvent reference (MeOH/DMSO 7 :3)
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ADP
ATP
CAN
CKl1
CPC

D
DAPI
DCM
DMAP
DMF
DMSO
DNA
DTT
EGTA
ELSD
ESI-TOF
FACS)
FDA
HPLC
HRMS
INCENP
IR

J

MBP
MHz
MOPS
NIS
NMR

RLU
TBAF

TFA
THF

9. Abbreviations

adenosine 5'-diphosphate
ATPadenosine 5'-triphosphat
Acetonitrile

Casein kinase 1

chromosomal passenger complex
doublet

4',6-diamidino-2-phenylindole
dichloromethane
4-(N,N-dimethylamino)pyridine
dimethylformamide

dimethyl sulfoxide

deoxyribonucleic acid

dithiothreitol

ethylene glycol-bis(B-aminoethyl ether)-N,N,N’ N'-tetraacetic acid
Evaporative light scattering detector
Electrospray Ionization Time-of-Flight
Fluorescence-activated Cell Sorting
Food and Drug Administration
high-performance liquid chromatography
high-resolution mass spectrometry
Inner centromere protein

infrared

coupling constant (in NMR spectrometry)
myelin basic protein

megahertz
3-(N-morpholino)propanesulfonic acid
N-iodosuccinimide

nuclear magnetic resonance

quartet

Relative Light Unit

singlet

triplet

tetrabutylammonium fluorid
trifluoroacetic acid

tetrahydrofuran
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