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1. General methods

'H NMR, BC NMR data were obtained on AVANCE III Bruker 400 MHz nuclear
resonance spectrometers unless otherwise noted. Chemical shifts (in ppm) were
referenced to tetramethylsilane (TMS) (0 = 0.00 ppm) in CDCl; or dimethyl sulfoxide
(0 =2.50 ppm) in DMSO-d as an internal standard. The data of 'H NMR was reported
as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet
and br = broad), coupling constant (J values) in Hz and integration. '3C NMR spectra
were obtained by the same NMR spectrometers and were calibrated with CDCl; (6 =
77.16 ppm) or DMSO-dg (6 = 39.50 ppm). The data of HRMS was carried out on a
high-resolution mass spectrometer (LCMS-IT-TOF).
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2. Optimization of the reaction conditions

Table SI1. Optimization of the reaction conditions of MCRs to deliver

imidazo[1,2-a]pyridine.

AN Ph
N Cu(OTf), (10 mol%), O, (1 atm) | N_/

Ph—= + pn Br + |__
N~ "NH, TEMPO (30 mol%) Ph
1a 2a 3a toluene, 100 °C, 12 h 4Oa
Entry Variation of optimal conditions Yield® (%)
1 None 92 (90)
2 HOTf instead of Cu(OTf), -
3 NiCl, instead of Cu(OTf), trace
4 AgOAc instead of TEMPO <10
5 addition of K,CO4 42
6 bpy -
7 1,10-phen 19
8 DABCO -
9 1,4-dioxane trace
10 CH3CN 23
11 DMF 21
12 DMSO 25
13 1:2:3=1.0:1.5:2.0 72
14 1:2:3=1.0:1.0:1.2 39

@Reaction conditions: catalyst (10 mol%), additive (30 mol%), solvent (1 mL) at the given temperature
for 12 h. ® Yields were determined by GC-MS with n-dodecane as the internal standard. Yield in the

parentheses is the isolated yield.
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3. Mechanistic studies

1) Control experiments:

To gain some insight into this transformation, we first conduct control experiment
(eq. 1) with the standard condition under N, atmosphere, and no desired product 4a was
isolated; while the addition of 2 equivalent of TEMPO also led to no desired product

4a was detected.

= N
_ S Cu(l) ~ >—Ph
Ph—= + pp"Br + | _ —> N 7 (eq. 1)
N NH, N,
Ph
(0]
1a 2a 3a 4a,N.D

To elucidate the origin of the oxygen atom of the product 4a, we also performed

isotopic labeled experiment with '80,, indeed, the '®0O labeled product 4a was

confirmed by HRMS.

2 Ph

N 18

Phe= + pr g -+ | Cu(OTf), (10 mol%), °O, (1 atm) ~__N / (eq. 2)
r —
N~ "NH, TEMPO (30 mol%) Ph
1a 2a 3a toluene, 100 °C, 12 h 4%

['80 and '%0]-4a

2) Intermediate verification experiments via stepwise reactions

To further investigate the reaction sequence of this multicomponent reaction, we
performed two component reactions, and found that benzylic bromide 2a could react
with 2-amino pyridine 3a to give SN2 product 8 in 72% yield under standard condition
(eq. 3). Moreover, with the obtained Sy2 product 8 and terminal alkyne 1a under the
standard reaction condition, the desired product 4a was isolated in good yield (eq. 4).
These results suggest that this multicomponent reaction might proceed via nucleophilic
substitution reaction of 2a and 3a, leading to SN2 product 8 as the intermediate, which
would participate the further transformation with terminal alkyne 1a, and finally led to

the desired product 4a.
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X Cu(OTf), (10 mol%), O, (1 atm) H

N Ph
S T i A (eq. 3)
N NHz  Li,CO3 (30 mol%), TEMPO (30 mol%) ‘N
0,
2a 3a toluene, 100 °C, 12 h 8, 72%

TEMPO (30 mol%)
toluene, 100 °C, 12 h

1a 8 4a, 88%

H Cu(OTf), (10 mol%), O, (1 atm Cr o
N._Ph
P—=+ 3 { (eq. 4)

In connection with precedent literature, we proposed that 2-o0x0-2-
phenylacetaldehyde 1a’ might be generated in situ by selective aerobic oxidation of
terminal alkyne 1a. Control experiment by subjecting 2-oxo-2-phenylacetaldehyde 1a’
and Sn2 product 8 into the standard condition was conducted, and the result was in

consistent with the transformation listed in (eq. 5).

H A =N
H Cu(OTf), (10 mol%), O, (1 atm) Ph
0 , A~ NUPh s I (eq. 5)
Ph | TEMPO (30 mol%)
o) x-N 0 Ph
toluene, 100 °C, 12 h 0
1a’ 8 4a, N.P.

3) Proposed reaction pathway

Pathway A and B:
N cu(m), [o] P
ph—= + | _ Cr Ph 4"‘, Ph
N~ °NH2 oxidative coupling [Cu], base
Ph
Cu(ll), [0] Path B Path A | cu(n), [0]
Ph” > Br P X0 ‘
2a
AN 2NN Ph
SN0 cumy, (o] \ N\f:
—_—
OH o ~Ph
12 4a

Scheme SI-1. Pathway A and B.
Pathway A and B initiated with oxidative coupling of 1a and 3a under Cu(Il)-
catalyzed oxidative condition, delivering 9 as the key intermediate. As for Pathway A,
further substitution reaction of 9 with benzylic bromide 2a with the assistance of copper

salt and base, affording 11, which underwent further oxidation of benzylic C-H bond to
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generate the desired IP product 4a.
Alternatively, as for pathway B, benzylic bromide 2a was oxidized to the
corresponding benzaldehyde 10, which underwent substitution of key intermediate 9,

generating the corresponding alcohol 12. Further oxidation of 12 took place under

copper catalyst and oxidant, delivering 4a product.
AN
A N=N Cu(OTf), (10 mol%), O, (1 atm ) Ph
CNr\/)_Ph P Br or PR (O 02 0am,, NN (€q.6)
A Li,CO3 (30 mol%), TEMPO (30 mol%) Ph
9 2a 10 toluene, 100 °C, 12 h . ON ,

However, when pre-synthesized intermediate 9 and benzylic bromide 2a or
benzaldehyde 10 were subjected to the standard conditions, respectively, no desired IP
product 4a was obtained. Thus, pathway A and pathway B were ruled out for this
transformation (eq. 6).

Pathway C:

A Ph \
2a + 3a _:i | _ ~ || [O] Q U )\
N N F’h

HBr H Ph [Cu”]

cu(lly, ozl
Q. [, G
\ N \N SN =~ SN
4a €—— -~
-(eu0H P~ e \8_< ‘8_< Ph )\

III
(Cu |||] [ Cu'”l [Cu ]
o
cu'y F E D c

Scheme SI-2. Pathway A and B.

According to the above control experiments, we proposed a possible mechanism as
Pathway C. Initially, SN2 reaction of benzylic bromide with 2-amino pyridine 3a took
place, delivering intermediate 8; further CDC (cross dehydrogenative coupling)
reaction of 8 with terminal alkyne 2a under Cu(Il)-catalyzed oxidative conditions led
to intermediate A. Coordination of A with Cu(Il) catalyst to form complex B.
Subsequent SET process occurs with molecular oxygen to deliver peroxy-Cu(Ill)
intermediate C, followed by a sequence of intramolecular amino-cuperation of alkynes

and oxygenative carbonylation, delivering acylated heterocycle 4a.
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4. NMR Spectrum

dazo[1,2-a]pyridin-3-yl)methanone (4a)
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3-y)methanone (4b)
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19F spectrum
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HRMS
Mass Analysis Report
Batch: i Lab Name: Default Laboratory
Method: C\Xealiburmethods\fs_sim Assay: Assay name
4b#11 RT: 0.05 AV:1 NL: 2.04E8
T: FTMS + p ESI Full ms [250.0000-600.0000]
0 380.0876
95
90
85
80
75
70 F
: O
60 Sy, g \JX :
55
50 = =
45 \‘l .
40
35 402.68953
30
25
20 360.04571
15
" 326.31584 423.36872
f i e | | '| | " 483.56038 : N
T 280 | 3000 | 320 | 340 | 360 380 = 400 | 420 | 440 | 460 = 480 | 500 = 520 | 540 | 560 | 580 | 600 | 620 |
miz
Formula Species Composition Ex[:::nd Ma:ﬁs;md D':r
C21H13F3M20 +Na C21H13F3N20Na 380.08723 380.08761 0.81
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3-yl)methanone (4¢)
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HRMS

Mass Analysis Report

Batch: ! Lab Name: Default Laboratory
Method: C:\Xcaliburimethods\fs_sim Assay: Assay name
Inst. Method: ! User: Themmo
Sample ID Raw File Sample Type Vial Position
45 Unknown

4S5 #1 RT: 0.00 AV: 1 NL: 3.00E7
T: FTMS + p ESI Full ms [150.0000-800.00!

100 377.02841

a0

80

70

60

50
40

30

343.29532

229.14085 30429962

209.98830

42544611 45931812 533.34430 621.39648 67529163 750 52179

150 200 250 300 350 400 450 500 550 600 650 700 750 800
m/z

Expected Measured Delta

Fi I S| i Col iti
ormula pecies mposition o e e

C20H13BrN20 +H C20H14BrN20 377.02840 377.02841 «0.03

(2-Bromophenyl)(2-(2-chlorophenyl)imidazo[1,2-a]pyridin-3-yl)methanone (4d)

70000

9.906
9.889
7.853
7.831
7.652
7.634
7.613
7.299
7.295
7.277

|-7.259

7,248

\7.240

17.231
17.214
17.115
17.097
7.066
7.050
7.034
7.016 °
6.989
16.971
|6.952
6.933
l6.914
-0.000

<
A
|

65000
160000
55000
50000
45000
40000
35000

30000

25000

20000

15000

10000

5000

o
885835353 |-5000

1.00« =
.02

0

1

1

0

5.0 40 3.0 2.0 1.0 0.0
1 (ppm)
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1 (ppm)
Mass Analysis Report
Batch: i Lab Name: Default Laboratory
Method: C\Xcaliburymethods\fs_sim Assay: Assay name
Inst. Method: I User: Therma
|Samp\e 5] Raw File Sample Type Vial Position
au Unknown
4U#15 RT: 0.06 AV: 1 NL: 6.17E6
T: FTMS + p ESI Full ms [250.0000-600.00!
412.98669
100
<l
7 =l )i\
410.98932
ot NS
[s]
Br
=
30
= 414.98309 427.04346
20 449.02539
10 389.25043
E| = 416.98987 431.04742 447.29233 453.16675
E 399.30820 406.96439 44333374 | ||| N
IS S S SSRGS L 6 B B ESSS_— Y N ) it uaall IR 1
390 400 410 420 430 440 450 460 470
m/z
Formula Species Composition E":::'d Ma:::md D':r
GC20H12BrCIN20 +H G20H13BrCIN20O 41098943 41098932 027

SI-12



2-yl)benzoate (4¢)
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dazo[1,2-a]pyri

11m1

Ethyl 4-(3-(4-bromobenzoyl)

28000

26000

24000

-22000

20000

~18000

~16000

~14000

~12000

-10000

8000

-6000

4000
2000

--2000

€000~

P~
=
(-]
M~

=00

=00°¢.

10°)
20
400y

%Fo.w.

oL
7102
00T

0.0

1.0

20

9.0 8.0 7.0 6.0 5.0 4.0 3.0
1 (ppm)

10.0

3800
3600

3400

+3200
3000
2800

2600
2400
+2200

2000
+1800
~1600
~1400
-1200
+1000
800

-600

400
200
-0

--200

--400

ZeEvL—

£ZPlL
9Z'6LL1

5.2%
919z}

86°LZ1y
3.3%
zeoel-

2.5%
s
o4

S6'591L—

§9°881L—

50 40

150

170

190

20 10

30

70 60

80

10 90
1 (ppm)

130

SI-13



HRMS

Mass Analysis Report

Batch: Lab Name:

Method: C:\Xcaliburmethods\fs_sim

Assay:
48_1B0518144744 #3 RT: 002 AV: 1 ML: 1.26ET
T: FTMS + p ESI Full ms [300.0000-600.0000]
449.04907
100
o 45?.0: 511
a0
£ 443.33398 [
80 [
{
75
70 |
65
60 |
55 |
50 |
45 | |
427.04382 |
40

35
30

25 389.25052
20 413.26584
4 33120874

505.33408
308.13049

34126593  371.13864 39421201 | 51737036

487.00488
0 I I ’
300 320 340 360 380 400 420 440 480 480 500 520
miz
Expected Measured
miz miz
449.04953

Formula Species Composition

C23H17BrN2O3 +H C23H18BrN203 449.04907

Default Laboratory

Assay name

545.42267

540
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SI-15
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Mass Analysis Report
Batch: I/ Lab Name: Default Laboratory
Method: CAXcalibur\maethoads\fs_sim Assay: Assay name
Inst. Method: I User:  Thermo
|Sample [7] Raw File Sample Type Vial Position
4F Unknown
4F #30 RT: 0.13 AV: 1 NL: 2.98E7
T: FTMS + p ESI Full ms [250.0000-600.001
427.04395
1004
B —\
(=
3 —n
80 = R
70 451.02313 f ™ 3 /
GD—E Br =
507
404
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E 466.99701
204 |
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1 Sl i S o I SO WY IS | R e el erepreeers o e e e ey
250 300 350 400 450 500 550 600
m/z
Expected Measured Delta
Formula Species ‘Composition e e ke
C24H15BrN20 +H C24H16BrN20 427.04405 427.04395 0.23



(4-Bromophenyl)(2-(5-methylfuran-2-yl)imidazo[1,2-a]pyridin-3-yl)methanone

(4g)
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Method:

Inst. Mathod:

I

CAXcaliburimethods\fs_sim

r

User: Thermo

HRMS

Mass Analysis Report
Lab Name:
Assay:

Default Laboratory
Assay name

|ample [+

Raw File
4G

Sample Type
Unknown

Vial Position

4G #14

RT: 0.06 AV: 1 NL: 2.07E7

T: FTMS + p ESI Full ms [250.0000-600.00/

100
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80

70
60
50

40

111

[
T

]
o

il

=
o

304.29932
1

381.02295

331.20847 369.38330

403.00476
= N
CT<

Br

420.97607
444.03104

463.26544 505.33368

563.37653

-
g

Formula

C19H13BrN202

300

Species

+H

1. 1
AMRR adkis TrrTeT

1
350

‘Composition

GC19H14BrN202

|

I 1
400 450 500
m/z
Expected
miz

Measured
miz

Delta
miz

381.02332 381.02295 087

550

1
600

(4-Bromophenyl)(2-(thiophen-2-yl)imidazo[1,2-a]pyridin-3-yl)methanone (4h)
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Mass Analysis Report
Batch: ! Lab Name: Default Laboratory
Method: C:\Xcaliburimethods\fs_sim Assay: Assay name
Inst. Method: ! User: Thermo
Fample D Raw File Sample Type Vial Position
4H Unknown
4H#10 RT: 0.04 AV: 1 NL: 3.74E7
T: FTMS + p ESI Full ms [150.0000-800.001
406.96408
100
E N
90 7N S‘T
E Y
80 382.98456
70 o
60
50_: Br
40
30
ZD—E
] 369.38358 447.99057
10 218.09618 304.29947 471.03101 788.94116
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I\|r|||||||\||\\|\|:|||| \|||||\l:[|||||||\|‘I\\||r||r||||\|
150 200 250 300 350 400 450 500 550 600 650 700 750 800
m/z
Formula Species ‘Composition Ex:;;hd Mo:“s;red I:::,I;a
C18H11BrN20S +H C1BH1ZBINZOS 382.98482 382.98456 0.68
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(2-(4-Bromophenyl)imidazo|[1,2-a]pyridin-3-yl)(3-chlorophenyl)methanone (4i)
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HRMS

Mass Analysis Report

Batch: I Lab Name: Default Laboratory
Method: C:\Xcaliburmethods\fs_sim Assay: Assay name
Inst. Method: i User: Thermo
Sample ID Raw File Sample Type Vial Position
4u Unknown

4U#15 RT: 0.06 AV: 1 NL: 6.17E6
T: FTMS + p ESI Full ms [250.0000-600.00!

100 412.98669
90 =N
E Br
3 410.98932
804 T R /
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E e}
60 C / \
5{)—; o
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20 449.02539
10— 389.25043
B o 416.98987 431.04742 447.29233
E 399.30820 406.96439 |~ 443.33374 | | fgqsars 466'39?34
0 \;‘.-..|\.'.‘.|\.-..|.-'..-|'. -|....'-,‘.'.\.‘.'-‘.=‘
390 400 410 420 430 440 450 460 470
miz
Formula Species Composition Ex::{:zted M.:‘s‘:m nr:,';a
C20H12BrCIN2O +H C20H13BrCINZO 410.98943 410.98932 0.27

(4-Methoxyphenyl)(2-phenylimidazo[1,2-a]pyridin-3-yl)methanone (4j)
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(6-Chloro-2-phenylimidazo[1,2-a]pyridin-3-yl)(2,4-dichlorophenyl)methanone (41)
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Mass Analysis Report
Batch: I Lab Nama: Default Laboratory
Method: CAXealibur\methods\fs_sim Assay: Assay nama
Inst. Method: i User: Thermo
[Sample 1D Raw File Sample Type Vial Position
I 4 Unknown
41#48 RT: 0.21 AV: 1 NL: 9.34E6
T: FTMS + p ESI Full ms [150.0000-800.000
401.00098
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Formula Species ‘Composition E":::“ MGT:;M D':":
CZOH11CI3NZ0 +H C20H12CI3N20 401.00087 401.00098 -0.02
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19F spectrum
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HRMS
Mass Analysis Report
Batch: / Lab Name: Default Laboratory
Method: C:\Xcaliburimethods\fs_sim Assay: Assay name
4m#29 RT: 013 AV:1 NL: 670E6
T: FTMS + p ESIFull ms [300.0000-600.0000]
100 401.06635
953
903
853
803
753
703 c
653
e 408.30829
553 |
503 |
453 [
403 |
a5 | 42304822
303 |
pod| 17119 [
203 A shaenael. | 44129761
153 360.32364
3 453.16763 ’
1 N iy 469.32892 e 33486525 25183 569.27795
53 501.49591

0
300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 B00
miz
Expected Measured Delta
Formula Species Composition
P PER m/z miz miz
C21H12CIF3N20 +H C21H13CIF3N20 401.0683 401.08835 =012
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(4-Chloro-2-(3-(trifluoromethyl)phenyl)imidazo[1,2-a]pyridin-3-

yD)(phenyl)methanone (4n)
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19F spectrum
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Mass Analysis Report
Batch: ) Lab Name: Default Laboratory
Method: C:\Xcaliburimethods\fs_sim Assay: Assay name
4n#29 RT: 013 AV:1 NL: 6.70E6
T: FTMS + p ESI Full ms [300.0000-500.0000]
401.06635
100
a5
20
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40 |
a5 | 42304822
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. - Expected Measured Delta
Formula Species Compaosition e e e
C21H12CIF3N20 +H C21H13CIF3N20 401.0663 401.06635 -0.12
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(6-Chloro-2-(4-methoxyphenyl)imidazo[1,2-a]pyridin-3-yl)(phenyl)methanone
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Batch: !

Method: C:\Xcaliburmethods\fs_sim

40#23 RT: 0.10 AV: 1 NL: 4.96E7
T: FTMS + p ESI Full ms [300.0000-800.0000]
i 363.08932
95
20
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70
65
60
55
50
45
40
35
30
25

389 25058

331.20880
369.38348

347.18274 40522458
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HRMS

Mass Analysis Report
Lab Name: Default Laboratory
Assay: Assay name
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Mass Analysis Report
Batch: I Lab Name: Default Laboratory
Method: CAXcaliburtmethodsifs_sim Assay: Assay name
4p#23 RT: 010 AV: 1 NL: 4.96E7
T: FTMS + p ESI Full ms [300.0000-500.0000]
363.08932
100
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60
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50
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Formula Species Composition E"f::“ "“:;M D;;’
C21H15CIN202 +H C21H16CIN202 363.08048 363.08832 0.44
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(2-(3-Bromophenyl)-6-chloroimidazo[1,2-a|pyridin-3-yl)(phenyl)methanone (4q)
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Batch:
Method:

Inst. Method:

!
C:\Xcalibumethods\s_sim

[}

HRMS

Mass Analysis Report

Lab Name:

Assay:

User: Thermo

Default Laboratory
Assay name

Sample ID

Raw File
AU

Sample Type Vial Position

Lnknown

4U#15 RT: 0.06 AV: 1 NL: 6.17E6
T: FTMS + p ESI Full ms [250.0000-600.001

100+
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50
40

30
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412.98669

410.98932
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'
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447.29233

453.16675 466.99734
A Lo

Formula

C20H12BrCl

|
390 400
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IN20 +H

06.96439
|'-‘-|w|-|||-'|w-|w
410 420 430

m/z
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i miz

G20H13BrCIN20 410.98943
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410.98932

443.33374 | |
T ey

G R R Rt i o Pl Bk L7 Ry Rl |
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miz miz

027

(2-(3-Bromophenyl)-8-chloroimidazo[1,2-a]pyridin-3-yl)(phenyl)methanone (4r)

9.516
9.499
7.820
7.802
7.646
7.626
7.515
7.484
117.465
17.403

F
8

7.384
17,307
17.286
17.267
7,245
17.124
7.105
L 7.086
7.030
17.012
16.994

<

J4r

i

]

120000

—-0.000

110000

100000

90000

80000

70000

60000

50000

40000

30000

20000

10000

0

F-10000

6.0 5.0

{ 40
1 (ppm)

SI-32

3.0 2.0 1.0 0.0



-] CgOeNCOMT - OO T oo
N SnaYnneoImnomMn-ouer Ng8
r~ WO TOANT O 000 M b b )W <f R 113000
© HFOOOOOMOMONNNNNNN NN~ - M~ 0
- TTTTTTTTTerTorToooes KhK
I = e et -
12000
11000
10000
9000
8000
7000
6000
15000
4000
3000
" 2000
A ! 1000
. e
[ 1 ) N e o
F=1000
T T T T T T T T T T T T T T T T T T T T
190 170 150 130 110 90 80 70 60 50 40 30 20 10
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Mass Analysis Report
Batch: i Lab Name: Default Laboratory
Method: CAXcaliburimethods\fs_sim Assay: Assay name
Inst. Method: I User: Thermo
|samp\e [3] Raw File Sample Type Vial Position
4u Unknown
4U #15 RT: 0.06 AV: 1 NL: 6.17E6
T: FTMS + p ESI Full ms [250.0000-800.00!
412.98669
100
90% ci L
] 410.98932 AN
80 et —4 P
E S M 4 Y ff"
70+
E o
60— =
50 \_/
40
30
= 414.98309 427.04346
203 449.02539
10 389.25043
g i 416.98987 431.04742 44729233 | | 453 48675
E ‘ 399.30820 406.96439 : 44333374 | |||~ 46‘6‘9:9734
O—trermirrpremrerrer et TR EARAaSs Mt naisnant nens) R
390 400 410 420 430 440 450 460 470
mfz
Formula Species ‘Composition E"::;hd Me:‘s’:md D':::a
C20H12BrCINZO +H C20H13BrCINZO 410.98843 410.98932 0.27
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dazo[1,2-a]pyridin-3-yl)(phenyl)methanone (4s)
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HRMS

Mass Analysis Report

Batch: ! Lab Name: Default Laboratory
Method: CAXcalibur\methods\fs_sim Assay: Assay name
Inst. Method: I User:  Thermo
[Sample ID Raw File Sample Type Vial Position
48 Unknown
45 #1 RT: 0.00 AV: 1 NL: 3.00E7
T: FTMS + p ESI Full ms [150.0000-800.00
100, 377.02841
] r

90

80]

705

GD—E

50

409

304

299.14085 343.29532
‘ 304.29962
209.98830 425.44611 675.29163
St ol S T Wl 22" M il
50 200 250 300 350 400 450 500 550 600 650 700 750 800
miz
Formula Species Composition Ex::.:nd M‘T:;M D'::!:
C20H13BrN20 +H C20H14BrN20O 377.02840 377.02841 -0.03

(6-Bromo-2-(4-nitrophenyl)imidazo[1,2-a]pyridin-3-yl)(phenyl)methanone (4t)
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Mass Analysis Report
Batch: ] Lab Name: Default Laboratory
Method: CXcalibumethodsifs_sim Assay: Assay name
Inst. Method: i User: Thermo
Sample ID Raw File Sample Type Vial Position
AT Unknown
4T #14 RT: 0.06 AV: 1 NL: 3.21E6
T: FTMS + p ESI Full ms [150.0000-800.00
422.01303
100+
903
80
?0—: 426.02667 Br
60
E 452.04211
= 431.17505
30
20 447.,29245
10E 413.32303 5723957
e l | ‘ das.53068 | ||| | 457.34949 47334421 48400568 o 50533469 .o o
-llnlu I in 3l L A Pl ow oy gl 1 aliw 1 S I I Y P |
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miz
Formula Species Composition Ex':;‘:'d M’:;"d ';::
C20H128rN303 +H C20H13BrN303 422.01348 422.01303 107
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HRMS

Mass Analysis Report

Batch: ! Lab Name:
Method: C:\Xcaliburimethodsifs_sim Assay:
Inst. Method: I User: Thermo
Im Raw File Sample Type Vial Position I
44U Unknown
44U #20 RT: 0.09 AV: 1 NL: 7.60E6
T: FTMS + p ESI Full ms [150.0000-800.00!
446.94788
100
90
ao—f
?Oé 444.95044
ﬁo—f
50% 448.94473
40
30—5
20
10_5 441.44183 450.,_94125 468.92975
; 41[2.5]?691 423.(]4?9? 434.96896 | || 463.26_560] ‘ I 494 89252
Ottt eyt s bbb '\'l'l“‘z"
410 420 430 440 450 460 490 500
miz
Formula Species ‘Composition E'T::Ed Wazs ined
C20H11BrCI2N20 +H C20H12BrCI2N20 444.95046 44495044
(6-Bromo-2-(3-methoxyphenyl)imidazo[1,2-a]|pyridin-3-yl)(2,4-
dichlorophenyl)methanone (4v)
2 2en22R228E3y 8 g
~ :@qsqtc_chqg ~ g 120000
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I e\ —— | I
110000
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imi

Ethyl 3-(4-bromobenzoyl)-2-(thiophen-2-yl)

(4w)

r70000
+65000

r60000
+55000
50000
45000
40000
r35000
+30000
25000
+20000
15000
+10000
5000

r-5000

£8¢'L
Lov'L-
6L¥'L

i

AR

00'L
e
~z0'¢
00°)
WS._.

10

-00°L

9.0 8.0 7.0 6.0 5.0 40 30 20 1.0 0.0
1 (ppm)

10.0

SI-39



o TUTSIINIgegeIan
™ MEeNQNINTC O NOOOON Som9 » o 120000
© S3idEdnsgssngEnes n.an i o
I | e ee—— ~— | |
+18000
+17000
16000
+15000
+14000
AN N S +13000
a7\ { 112000
+11000
o o 4 i +10000
) d 19000
e -8000
7000
+6000
5000
4000
1 +3000
m
+2000
I | !
! 1000
J ' o
l 0
+-1000
+-2000
190 170 150 130 110 90 80 70 60 50 40 30 20 10 0O
1 (ppm)
HRMS
Mass Analysis Report
Batch: ' Lab Name: Default Laboratory
Method: C:\Xcaliburmethods\fs_sim Assay: Assay name
4wi#14 RT: 006 AV: 1 NL: 1.90E7
T: FTMS + p ESI Full ms [300.0000-600.0000]
47898538
100
95
20
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80
75
70
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60
55
50
45
40
35
30
49495923
25 AeEToeEs 481.26080
20 /
153 403.04205 M47anonT,
1 | 41326584 44129718 473.02890 497:?3:;333414
463.26654 \ 520.01196 527.39081
O CTIRE B A PR O o 1 SO ool s e
410 430 430 440 450 460 470 480 480 500 510 520 530
miz
Formula Species Composition Ex:::;ﬁed MB:;’“ nr:r
21H15BiN203S +Ma C21H1SBrNZ035Na 4769879 476 88770 042
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dazo[1,2-a]pyridin-3-yl)methanone (4x)
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(E)-Phenyl(2-styryl
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HRMS

Mass Analysis Report

Batch: [ Lab Name: Default Laboratory
Method: CiAXealiburmethods\fs_sim Assay: Assay name
Inst. Method: ! User:  Thermo
Sample ID Raw File Sample Type Vial Position
Unknown
4X #26 RT: 0.12 AV: 1 NL: 7A48BE7
T: FTMS + p ESIFull ms [150.0000-800.00
325.13354
100
& :’_\
90 /s :
g e == N / \\ /;n’
NP
4
3 \
e
399.16016
220.95691
235.11160 415.15475
,195.09163 299.11789 | 847,11514 ~461.23380  525.05719 588.25531 649.25886 711.18103 771.50032
L S Sy s e e e e e s S e s e e e B e e s B e 2 e e e e e e |
200 250 300 350 400 450 500 550 600 650 700 750 800
miz
Expected Measured Delta
Formula Species Composition i =i e
CZZH16N20 +H C22H1TNZO 325.13354 325.13354 0.00
1-(2-Phenylimidazo[1,2-a]pyridin-3-yl)pentan-1-one(4y)
0~ MNYTOUWNOONO TS OO ™ o= me\-mr-.cnzg L8500
0 w0 OO OONLYD W@g MM =N
ES RRBEGEABIINSSS ¥33 4T IRRRD
oo Ll ol el N N e e e g ey ) L I I — 4 L8000
- e e R e e Bty
7500
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r6500
27 6000
s N 15500
+5000
o]
+4500
CH, 4000
r3500
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2500
2000
+1500
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500
i i _ ' lg
i [ e | 1y nopo A
=1 o0 == (=] (==
S Scoo =] =R=R=) =500
- =l o ol oioied
T T T T T T T T T T T T T T T T T T T T
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1 (ppm)
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Mass Analysis Report
Batch: ! Lab Name: Default Laboratory
Method: C:AXcalibur\methodsifs_sim Assay: Assay name
Inst. Method: ! User: Thermo
[Sample 1D Raw File Sample Type Vial Position
4 Unknown I
4Y #1686 RT: 0.07 AV: 1 NL: 9.61E7
T: FTMS + p ESI Full ms [150.0000-800.00!
279.14902
100
920 v =N
80
P
70
60 Q
50
CHy
40
30
20
10 195.09158
" | 229.14088 ,313'10980 37717569 42544617 531.31152 619.21356 685.43463 753.24963
LN P e B e S o S e e N O o e e T o I e I e e PR i e A e S 2 R £ e P o e s |
150 200 250 300 350 400 450 500 550 600 650 700 750 800
miz
Formula Species Compeosition En::snd Me;s;md D':::a
C18H18N20 +H C18H19N20 27914819 27914802 061
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1-(2-Phenylimidazo[1,2-a]pyridin-3-yl)hexan-1-one (4z)
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= 12.00-
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/
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| L
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1 (ppm),

210 190 170 150 130

Sl-44

-19000
18000
+17000
16000
~15000
14000
13000
12000
11000
10000
9000
8000
F7000
6000
5000
4000
3000
2000
~1000

--1000




Batch: !

Method: C:\Xcaliburimethods\fs_sim

40#2 RT: 0.01 AV: 1 NL: 242E7
T: FTMS + p ESIFull ms [250.0000-600.0000]
i 293.16495
95
80
85
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75
70
65
60
55
50
45
40
35
30

30114111

257.04227 317.11517

349.18381

260 280 300 320 340

Formula Species Composition

HRMS

Mass Analysis Report
Lab Name: Default Laboratory

Assay: Assay name

CHz

413.26639

360.38422 393.20935 | 42024042 469.32938
{ 497.23627 525.25214 569.27838

517.37109 561.44708

360 380 400 420 440 460 480 500 520 540 560 580

miz

Expected Measured Delta
m/z miz miz

C19H20N20 +H C19H20N20 293.16484 203.16495 -0.38

Phenyl (1,2,4-triphenyl-1H-imidazol-5-yl)methanone (6a)
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Mass Analysis Report
Batch: ! Lab Name: Default Laboratory
Method: C:\Xcaliburmethods\fs_sim Assay: Assay name
Inst. Method: ! User: Thermo
Sample ID Raw File Sample Type Vial Position
68 Unknown
6B#1 RT: 0.00 AV:1 NL: 2.57E8
T: FTMS + p ESI Full ms [150.0000-800.00
431.17511
100
20
80 _=N CHy
70 Vi
60
==
50 @ \
40
30 315.14880 42216680
20
10 300.14917 418.19101 469.13104
323.00363 376.18048 A /
22312303 27313828 1\ TP \ [ 494.22214 521.11969 557.0706
 BARRLAAAS Al Andad ands Lansdnaatd RAS Meats M naatt Mt Mds LAts MAes MMM RS MARA) Mabad Makd RS MMM MMM ek Wik RaAMd MM Laaad binad Raadd MMM e Lisad Latd MG ) aeat bt Rt
200 250 300 350 400 450 500 550
miz
Formula Species Composition Ex'::;:'d Ma:::rnd l;;'":
C29H22N202 +H C29H23N202 431.17540 43117511 0.67
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Ethyl 4-(5-(4-bromobenzoyl)-1,2-diphenyl-1H-imidazol-4-yl)benzoate (6¢)
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Batch: !

Method: CAXcaliburmethodsifs_sim

Ec#71 RT: 0.32 AV:1 NL: 289E6
T: FTMS + p ESIFull ms [310.0000-600.0000]

HRMS

Mass Analysis Report
Lab Name: Default Laboratory

Assay name

Assay:

551.09637

100
a5
80
85
80
75
70-
B5.

&0
55
50
45
40
35

30
25

320

Formula

C31H23BrN203

331.20886

33834143

349.168292

340 360

Species

+H

389.25067

413.26593

376.31821 405.22479

429.24023

380 400

Composition

C31H24BrN203

447 29279

453.16809

460
mifz

440

Expected
miz

551.00648

4B3.26675 497 23569

480

559.06256

575.07605

539.07855

505.33438

52525189

500 520

Measured
miz

551.00637

Delta
miz

0.20

589.05219

(4-Bromophenyl)(4-(naphthalen-2-yl)-1,2-diphenyl-1H-imidazol-5-yl)methanone

(6d)
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—7.595
7.393
7.390
6.605

+5.906
5.903
5.898
15,895
—1.994
—-0.000

-40000

-35000

30000

25000

-20000

~15000

~10000

~5000

100 —
1.00= —
13.00=

=}
bl
o
o
o

5.0 4.0 3.0
1 (ppm)

[
=)

1.0 0.0

SI-50



o 0 wWHLOTOM ©
r~ ¢ gdoggde & b b : 5500
© N MMANNN = R (]

- -~ T T v Lot o -

| | e I ~ |
~5000
4500
4000
3500
3000
-2500
-2000
~1500
-1000

I‘
, 500

| I 1 J J

| [ ] e 0
=500

T T T T T T T T T T T T T T . T T T T T
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O
1 (ppm)
Mass Analysis Report

Batch: i Lab Name: Default Laboratory

Method: C:\Xcaliburimethods\fs_sim Assay: Assay name

Inst. Method: 1 User: Thermo

Sample ID Raw File Sample Type Vial Position
6E Unknown

BE#7 RT: 0.03 AV:1 NL: 4.55E5

T: FTMS + p ESI Full ms [150.0000-800.00

483.06998
100+
7 485.06784
90
804
704}
604
504
407
30;5 469.13110
E 486.07129
20| 457.34952 467.97055
3 463.85092 47534451 487.36005 501 37585
103 \ 479.82468 )
Y 458.36217 | | | 488.36359 493 34058 409.18765
0 4y Loy b be |l | " 1 LU J f P L
L Ea men o Trrr—tr1-—r0—rrrrr—rrrreeere T e et et
455 460 465 470 475 480 485 490 495 500
m'z
Formula Species Composition Ex'::s'd M“::;:"d l;;"':
C2TH19BIN2OZ +H C27H20BrN202 483.07027 483.06998 0.60
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Ethyl 4-(5-benzoyl-1-(4-methoxyphenyl)-2-phenyl-1H-imidazol-4-yl)
benzoate (6f)

FSBUUU
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Batch:
Method:

Inst. Method:

!
C:\Xcalibumethods\fs_sim

1

HRMS

Mass Analysis Report

Lab Name:

Assay:

User: Thermmo

Default Laboratory
Assay name

Sample ID

Raw File
BF

Sample Type Vial Position

Unknown

6F #34 RT: 0.15 AV: 1 NL: 1.22E5
T: FTMS + p ESI Full ms [150.0000-800.00
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40
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20

10

503.19992

0

Formula

C32H26N204

e AN Mas
501.5 502.0

T T
503.0
m/z

T
502.5

LA AL
503.5

T T T
504.0 504.5

Species

+H

Composition

C3ZH27N204

Expected
miz

503.18653

Measured
miz

503.19992

Delta
ppm

5.74

(4-Bromophenyl)(1-(4-methoxyphenyl)-4-(naphthalen-2-yl)-2-phenyl-1H-
imidazol-5-yl)methanone (6g)
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Formula Species Composition E“:mz
C33H23BrN202 +H C33H23BrN202 559.10157
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HRMS
Mass Analysis Report
Batch: ! Lab Name: Default Laboratory
Method: CAXealburmethodsifs_sim Assay: Assay name
Bg#44 RT- 020 AV:1 NL: 211E7
T: FTMS + p ESI Full ms [310.0000-600.0000]
550.10114
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(4-Bromophenyl)(1-(4-methoxyphenyl)-2-phenyl-4-(thiophen-2-yl)-1 H-imidazol-
5-yl)methanone (6h)
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(1-(4-Chlorophenyl)-2,4-diphenyl-1H-imidazol-5-yl)(phenyl)methanone (6i)
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(4-Bromophenyl)(1-(4-chlorophenyl)-4-(5-methylfuran-2-yl)-2-phenyl-1H-

imidazol-5-yl)methanone (6j)
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HRMS

Mass Analysis Report

Batch: ) Lab Name: Default Laboratory
Method: C\Xcalibur\methods\fs_sim Assay: Assay name
Inst. Method: I User: Thermo
|Sample 7] Raw File Sample Type Vial Position
[ Unknown
60#4 RT: 0.02 AV: 1 NL: 7.17E6
T: FTMS + p ESI Full ms [150.0000-800.001
100 519.02893
904
E M o ChHy
804 517.03131 541.01056 = J/
70— 4 N
E 539.01288
604 T
50 o °© \ Br
404
30_3 521.02502
3 /, 543.00702
20 Z 556.08425
104 503.11319  512.50409 T
E a1 558.98126
3 501.37537 | 50510931 | 525.09473 531.08844 1], 551.01?40' AT 567.03717
o SRR i 0 T N S — R B0 NP RSBt esiaspi BNt 3 T8 56 8 Y BTN Tttt 1 8 18 8 SV SO WA
490 500 510 520 530 540 550 560 570
mfz
Formula Species ‘Composition E'T:E“ Ma:‘s’:red D'::;a
C2TH1BBrCIN202 +H C2TH19BrCIN2O2 517.03129 517.03131 -0.04

Ethyl 4-(5-(4-bromobenzoyl)-1-(4-chlorophenyl)-2-phenyl-1H-imidazol-4-yl)benzoate
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Mass Analysis Report
Batch: | Lab Name: Default Laboratory
Method: C:\Xcaliburimethods\fs_sim Assay: Assay name
Inst. Method: i User: Thermo
Fampla o Raw File Sample Type Vial Position
6K Unknown
6K #34 RT: 0.15 AV: 1 NL: 4.55E6
T: FTMS + p ESI Full ms [150.0000-800.00
587.05536
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Formula Species Composition Ex?r:[::ad Mn':;red :::E
C31H22BrCIN203 +H C31H23BrCIN203 585.05751 585.05756 -0.09
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1-3-yl)(phenyl)methanone (7a)
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HRMS

Mass Analysis Report

Batch: ! Lab Name: Default Laboratory
Method: C:\Xcalibunmethods\fs_sim Assay: Assay name
Inst. Method: ! User: Thermo
Sample ID Raw File Sample Type Vial Position
A Unknown

7TA#9 RT: 0.04 AV: 1 NL: 1.33E7
T: FTMS + p ESI Full ms [150.0000-800.00¢

100+ 385.10034
90
| 8
oty
1 P
70 /i
| o
60 # | o
50 S
40
E 541.01068
30
E 229.14095
204 369.38388
] 30429971 675.29163
10 181.01439 261.13068 405.00296 501.16296 556.98474
E I 613.30450 701.40961 762 55823
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miz
Formula Species Composition Ex':':;md M':::m D"a‘;;a
C23H16N202S +H C23H17N202S 385.10053 385.10034 0.49

(6-(4-Methoxyphenyl)imidazo[2,1-b|thiazol-5-yl)(phenyl)methanone (7b)
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Mass Analysis Report
Batch: ! Lab Name: Default Laboratory
Method: C:\Xcaliburimethads\fs_sim Assay: Assay name
7b#11 RT:0.05 AV: 1 NL: 2.04E8
T: FTMS + p ESI Full ms [250.0000-600.0000)
357.08653
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Formula Species Composition Ex::;ted Mm::;red I::::;a
C19H14N2025 +Na C19H14N202SNa 357.06682 357.06653 0.81
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(6-Chloro-2-(4-methoxyphenyl)imidazo[1,2-b|pyridazin-3-yl)(phenyl)methanone

1 (ppm)
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HRMS

Mass Analysis Report

Batch: ! Lab Name: Default Laboratory
Method: C:\Xcaliburmethods\fs_sim Assay: Assay name
Inst. Method: 1 User: Themmo
Sample 1D Raw File Sample Type Vial Position
7C Unknown

FC#3 RT: 0.01 AV:1 NL: 3.67E6
T: FTMS + p ESI Full ms [150.0000-800.00

100 364.08432
90
80
= N
0
70 Y YW
c N
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20
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miz
Formula Species Composition E"::f:’" M':;"" ';::
C20H14CIN302 +H C20H15CIN302 364.08473 364.08432 1.13
(5-Chloro-2-(4-methoxyphenyl)imidazo[1,2-c]pyrimidin-3-
yD)(phenyl)methanone (7d)
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Mass Analysis Report
Batch: i Lab Name: Default Laboratory
Method: C\Xcaliburmethods\fs_sim Assay: Assay name
Inst. Method: 1) User: Thermo
Sample 1D Raw File Sample Type Vial Pesition
7c Unknown
7C#3 RT: 0.01 AV: 1 NL: 3.67E6
T: FTMS + p ESIFull ms [150.0000-800,00
364.08432
100
90
s IO
Q
N N /
70 Y
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Expected M d Delta
Formula Species Composition ::’; e:;“ ppm
C20H14CIN302 +H G20H15CIN3O2 364 08473 364 08432 113
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