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Synthesis of new tetrahydropyrido[1,2-a]Jbenzimidazoles based on
recyclization of N-arylitaconimides with 2-cyanomethylenebenzimidazole

Yana Yu. Shmoylova, Yuri A. Kovygin, Irina V. Ledenyova, Mikhail A. Prezent,
Sergey V. Baranin and Khidmet S. Shikhaliev

Materials and Methods

Instrumentation

NMR H and 13C spectra were registered on Bruker DRX500 (500 and 150.9 MHz, respectively),
spectrometer in DMSO-ds, internal standard is TMS. Melting points were determined on Stuart
SMP 30. Control of reagent and products individuality, qualitative analysis of reaction mass was
performed by TLC on Merck TLC Silica gel 60 F254 chromatographic plate; eluents: methanol,
chloroform and their mixtures in various rations. The chromatograms were developed by UV and
iodine vapor.

Product purity was monitored by high performance liquid chromatography with high resolution
mass spectrometric electrospray ionization detection (HPLC-HRMS-ESI) in combination with
UV detection. The analyzes were performed on Agilent 1260 Infinity chromatograph (Agilent
Technologies, CA, USA) and Agilent 6230 TOF LC/MS high-resolution time-of-flight mass
detector. The ionization block was double electrospray; the signals were recorded in positive
polarity; nebulizer N2 20 psig; desiccant gas N2, 6 ml/min, 325 °C; mass detection range is 50-
2000 Da. Capillary voltage 4.0 kV, fragmentator +191 V, skimmer +66 V, OctRF 750 V.
Poroshell 120 EC-Cig column (4.6 x 50 mm; 2.7 um) was used. Gradient elution:
acetonitrile/water (0.1% formic acid); flow rate 0.4 ml/min. Software for processing research
results - MassHunter Workstation/Data Acquisition V.06.00.

Experimental

Synthesis of N-aryl-2-(4-cyano-3-0xo0-1,2,3,5-tetrahydropyrido[1,2-a]benzimidazol-
2-yl)acetamides 3a-j (general procedure): A solution of substituted itaconimide (0.005 mol)
and of 2-cyanomethylbenzimidazole (0.005 mol) in acetic acid (5 ml) was refluxed for 1-2 hours.

The crystals formed were filtered off and dried.
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2-(4-Cyano-3-0x0-1,2,3,5-tetrahydropyrido[1,2-a]benzimidazol-2-yl)-N-(4-methylphenyl)-
acetamide 3a. Yield 0.73 g (41%), white crystals, mp. 314-315 °C.

N

@EN ~en
'H NMR, (3, ppm, J, Hz): 12.99 (br s, 1H, NHCO), 9.94 (s, 1H, NH), 7.08-7.51 (m, 8H, Ar-H),
4.55 (dd, J 6.6, 12.7 Hz, 1H, H®), 3.98 (t, J 11.8 Hz, 1H, H%*), 3.11-3.17 (m, 1H, CH?), 2.89-
2.93 (dd, J 4.6, 15.9 Hz, 1H, CHxCO), 2.41 (dd, 1H, CH2CO, J 8.3, 15.8 Hz), 2.24 (s, 3H,
CHs). 3C NMR (8, ppm): 186.4 (C-3), 169.0 (C=0, amide), 152.7 (C-4a), 136.6 (C-1 Ar), 131.8
(C-4 Ar), 131.6 (C-5a), 131.2 (C-9a), 128.9 (C-2,6 Ar), 123.1 (C-9), 123.0 (C-6), 119.0 (C-3,5
Ar), 117.6 (CN), 111.3 (C-8), 109.6 (C-7), 64.4 (C-4), 43.6 (C-1), 34.4 (CH-ex0), 20.3 (CHa).
HRMS (ESI), m/z: 359.1503 [M+H]". (calc. for C21H18N4O2, m/z: 359.1503).

2-(4-Cyano-3-0x0-1,2,3,5-tetrahydropyrido[1,2-a]benzimidazol-2-yl)-N-(4-
nitrophenyl)acetamide 3b. Yield 0.78 g (40%), white crystals, mp. 318-319 °C.

NO
)

O
N O

UL

IH NMR, (8, ppm, J, Hz): 13.02 (br s, 1H, NHCO), 10.67 (s, 1H, NH), 7.21-8.23 (m, 8H, H-Ar),
4.61 (dd, J 6.7, 12.6 Hz, 1H, H®), 3.99 (t, J 12.3 Hz, 1H, H®), 3.28-3.23 (m, 1H, H?), 2.98 (dd, J
5.2, 16.0 Hz, 1H, CH2,CO), 2.41 (dd, 1H, CH*CO, J 8.3 Hz, 15.8 Hz). 3C NMR (3, ppm):
186.1 (C-3), 170.4 (C=0 amide), 152.6 (C-4a), 145.3 (C-4 Ar), 141.9 (C-1 Ar), 131.6 (C-5a),
131.1 (C-9a), 124.9 (C-2,6 Ar), 123.1 (C-9), 123.0 (C-6), 118.6 (C-3,5 Ar), 117.5 (CN), 111.3
(C-8), 109.6 (C-7), 64.4 (C-4), 43.5 (C-1), 39.3 (C-2), 34.4 (CHz-ex0). HRMS (ESI), m/z:
390.1195 [M+H]"*. (calc. for C20H1sNsOa, m/z: 390.1197).
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2-(4-Cyano-3-0x0-1,2,3,5-tetrahydropyrido[1,2-a]benzimidazol-2-yl)-N-(4-fluoro-3-
chlorophenyl)acetamide 3c. Yield 0.93 d (47%) white crystals, mp. 320-321 °C.

N

E;EN - CN
'H NMR, (8, ppm, J, Hz): 13.00 (br s, 1H, NHCO), 10.26 (s, 1H, NH), 7.24-7.96 (m, 7H,
H-Ar), 4.58 (dd, J 6.5, 12.6 Hz, 1H, H®), 3.98 (t, J 12.3 Hz, 1H, H%), 3.15-3.19 (m, 1H, CH?),
2.92 (dd, J 4.7, 15.8 Hz, 1H, CH2,CO), 2,43 (dd, J 7.9, 15.8 Hz, 1H, CH2.CO). C NMR (35,
ppm): 186.8 (C-3), 170.4 (C=0 amide), 153.6 (C-4a), 153.2 (C-4 Ar), 137.4 (C-1 Ar), 132.3 (C-
3 Ar), 131.8 (C-5a), 128.3 (C-9a), 127.0 (C-2 Ar), 126.2 (C-5 Ar), 125.2 (C-6 Ar), 123.6 (C-9),
123.5 (C-6), 118.0 (CN), 110.1 (C-8), 109.9 (C-7), 65.0 (C-4), 44.0 (C-1), 39.3 (C-2), 34.7 (CH.-

ex0). HRMS (ESI), m/z: 397.0863 [M+H]". (calc. for C2oH14CLFN1O2, m/z: 397.0863).

2-(4-Cyano-3-0x0-1,2,3,5-tetrahydropyrido[1,2-a]benzimidazol-2-yl)-N-(4-ethylphenyl)-
acetamide 3d. Yield 0.78 g (42%) white crystals, mp. 311-312 °C.

N —

@EN CN

'H NMR, (8, ppm, J, Hz): 13.00 (br s, 1H, NHCO), 9.96 (s, 1H, NH), 7.13-7.50 (m, 8H, H-

Ar), 4.55 (dd, J 6.6, 12.6 Hz, 1H, H®); 3.99 (t, J 12.3 Hz, 1H, H%), 3.12-3.18 (m, 1H, H?), 2.92

(dd, J 4.5, 15.7 Hz, 1H, CH2,CO), 2.55 (q, J 7.6, 2H, CH2CHj3), 2.41 (dd, J 8.3, 15.7 Hz, 1H,

CH2.C0O), 1.15 (t, J 7.5 Hz, 3H, CH,CHs). 13C NMR (§, ppm): 186.3 (C-3), 169.0 (C=0 amide),

152.7 (C-4a), 138.3 (C-1 Ar), 136.8 (C-4 Ar), 131.6 (C-5a), 131.2 (C-9a), 127.7 (C-2,6 Ar),

123.1 (C-9), 123.0 (C-6), 119.1 (C-3,5 Ar), 117.5 (CN), 111.4 (C-8), 109.5 (C-7), 43.6 (C-1),

39.3 (C-2), 34.4 (CH2-ex0), 27.5 (CH2CHa), 15.6 (CH3). HRMS (ESI), m/z: 373.1667 [M+H]".
(calc. for C22H20N4O2, m/z: 373.1665).
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2-(4-Cyano-3-0x0-1,2,3,5-tetrahydropyrido[1,2-a]benzimidazol-2-yl)-N-(3-chlorophenyl)-
acetamide 3e. Yield 0.92 g (49%), white crystals, mp. 320-321 °C.

N —

SR
'H NMR, (5, ppm, J, Hz): 12.96 (s, 1H, NHCO), 10.19 (s, 1H, NH), 7.06-7.82 (m, 8H, H-Ar),
4.56 (dd, J 6.7, 12.6 Hz, 1H, H%®), 3.97 (t, J 12.0 Hz, 1H, H%), 3.11-3.18 (m, 1H, CH?), 2.92 (dd,
J 4.8, 15.8 Hz, 1H, CH2,CO), 2.43 (dd, J 8.0, 15.8 Hz, 1H, CH2.CO). 3C NMR (35, ppm): 186.7
(C-3), 170.2 (C=0 amide), 153.2 (C-4a), 141.1 (C-3 Ar), 133.5 (C-1 Ar), 132.2 (C-5a), 131.7 (C-
9a), 130.8 (C-2 Ar), 123.6 (C-9), 123.5 (C-6 Ar), 123.2 (C-6), 119.1 (C-4 Ar), 118.0 (C-5 Ar),
117.9 (CN), 112.0 (C-8), 110.2 (C-7), 65.0 (C-4), 44.1 (C-1), 39.3 (C-2), 35.1 (CH2-ex0), HRMS
(ESI), m/z: 379.0959 [M+H]". (calc. for C20H14Cl2N4O2, m/z: 379.0957).

2-(4-Cyano-3-0x0-1,2,3,5-tetrahydropyrido[1,2-a]benzimidazol-2-yl)-N-(3-chloro-4-
methylphenyl)acetamide 3f. Yield 1.02 g (52%), white crystals, mp. 314-315 °C.

N p—

@EN CN

H NMR, (5, ppm, J, Hz): 13.01 (br s, 1H, NHCO), 10.14 (s, 1H, NH), 7.23-7.83 (m, 7H,

H-Ar), 4.57 (dd, J 6.6; 12.6 Hz, 1H, H%®), 3.98 (t, J 12.1 Hz, 1H, H%®), 3.12-3.18 (m, 1H, H?),

2.92 (dd, J 4.7; 15.8 Hz, 1H, CH2CO), 2.42 (dd, J 8.1; 15.8 Hz, 1H, CH2.CO), 2.27 (s, 3H,

CHs). 3C NMR (5, ppm): 186.2 (C-3), 169.4 (C=0 amide), 152.7 (C-4a), 138.2 (C-1 Ar), 132.8

(C-3 Ar), 131.6 (C-5a), 131.2 (C-9a), 131.0 (C-2 Ar), 129.5 (C-6 Ar), 123.1 (C-9), 123.0 (C-6),

119.0 (C-5 Ar), 117.6 (C-4 Ar), 117.5 (CN), 111.3 (C-8), 109.6 (C-7), 64.4 (C-4), 43.6 (C-1),

39.3 (C-2), 34.4 (CHz-exo0), 18.9 (CHs). HRMS (ESI), m/z: 393.1113 [M+H]*. (calc. for
C21H17CIN4O2, m/z: 393,1114).
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2-(4-Cyano-3-0x0-1,2,3,5-tetrahydropyrido[1,2-a]benzimidazol-2-yl)-N-(2,3-dichloro-
phenyl)acetamide 3g. Yield 1.11 g (54%), white crystals, mp. 318-319 °C.

N
UL
'H NMR, (5, ppm, J, Hz): 13.02 (br s, 1H, NHCO), 9.83 (s, 1H, NH); 7.23-7.76 (m, 7H,
H-Ar), 4.56 (dd, J6.5, 12.6 Hz, 1H, H%), 3.99 (t, J 12.4 Hz, 1H, H%?); 3.17 (m, 1H, H?); 2.99 (dd,
J 4.9, 15.7 Hz, 1H, CHZbCO); 2.55 (dd, 1H, J 8.1 Hz, 15.6, CHZaCO), (m, 1H, CHZaCO). Bc
NMR (8, ppm): 186.8 (C-3), 170.4 (C=0 amide), 152.7 (C-4a), 137.4 (C-1 Ar), 135.2 (C-4 Ar),
132.2 (C-5a) , 131.8 (C-9a), 128.3 (C-2,3 Ar), 127.0 (C-6 Ar), 125.2 (C-5 Ar), 123.6 (C-9),

123.5 (C-6), 118.0 (C-3), 112.0 (C-8), 110.0 (C-7), 65.0 (C-4), 44.0 (C-1), 39.3 (C-2), 34.7
(CH2-ex0). HRMS (ESI), m/z: 413.0570 [M+H]". (calc. for C20H14CI2N4O2, m/z: 413.0567).

2-(4-Cyano-3-0x0-1,2,3,5-tetrahydropyrido[1,2-a]benzimidazol-2-yl)-N-(3,4-dichloro-
phenyl)acetamide 3h. Yield 1.19 g (58%), white crystals, mp. 316-317 °C.

N

@EN B CN
'H NMR, (5, ppm, J, Hz): 12.97 (br s, 1H, NHCO), 10.32 (s, 1H, NH), 7.24-8.00 (m, 7H, H-Ar),
456 (dd, J 6.7, 12.6 Hz, 1H, H%), 3.96 (t, J 12.1 Hz, 1H, H%), 3.14-3.16 (m, 1H, H?), 2.91 (dd, J
4.5, 15.9 Hz, 1H, CH2,CO), 2.41 (m, 1H, CH2.CO). C NMR (5, ppm): 186.6 (C-3), 170.4
(C=0 amide), 156.7 (C-4a), 153.9 (C-1 Ar), 153.2 (C-4 Ar), 139.7 (C-3 Ar), 132.2 (C-6 Ar),
131.4 (C-5a), 131.0 (C-9a), 129.1 (C-2 Ar), 123.6 (C-9), 123.5 (C-6), 119.6 (C-5 Ar), 118.0
(CN), 111.9 (C-8), 110.2 (C-7), 65.0 (C-4), 44.1 (C-1), 39.3 (C-2), 35.1 (CHz-ex0). HRMS
(ESI), m/z: 413,0567 [M+H]". (calc. for C20H14Cl2N4O2, m/z: 413.0567).
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2-(4-Cyano-3-0x0-1,2,3,5-tetrahydropyrido[1,2-a]benzimidazol-2-yl)-N-phenylacetamide
3i. Yield 0.91 g (53%), white crystals, mp. 314-315 °C.

UL

IH NMR, (5, ppm, J, Hz): 13.00 (s, 1H, NHCO), 10.02 (s, 1H, NH), 6.99-7.58 (m, 9H, H-
Ar), 455 (dd, J 6.6, 12.7 Hz, 1H, H®), 3.97 (t, J 11.8 Hz, 1H, H®), 3.13-3.15 (m, 1H, H?); 2.92
(dd, 1H, J 4.6, 15.8 Hz, CH2CO), 2.41 (dd, J 8.2, 15.8 Hz, 1H, CH2,CO). *C NMR (5, ppm):
186.8 (C-3), 169.7 (C=0O amide), 156.1 (C-4a), 139.7 (C-1 Ar), 132.2 (C-5a), 131.2 (C-9a),
131.0 (C-4 Ar), 129.1 (C-2,6 Ar), 123.6 (C-9), 123.5 (C-6), 119.6 (C-3,5 Ar), 118.0 (CN), 111.9
(C-8), 110.1 (C7), 65.0 (C-4), 44.1 (C-1), 39.3 (C-2), 35.0 (CH2-ex0). HRMS (ESI), m/z:
345.1345 [M+H]". (calc. for C20H16N4O2, m/z: 345.1347).

2-(4-Cyano-3-0x0-1,2,3,5-tetrahydropyrido[1,2-a]benzimidazol-2-yl)-N-(4-chlorophenyl)-
acetamide 3j. Yield 0.87 g (46%), white crystals, mp. 312-313 °C.

N

CL

'H NMR, (8, ppm, J, Hz): 13.00 (br s, 1H, NHCO), 10.26 (s, 1H, NH), 7.24-7.96 (m, 8H,

H-Ar), 4.58 (dd, J 6.5, 12.6 Hz, 1H, H®), 3.98 (t, J 12.1 Hz, 1H, H%), 3.13-3.17 (m, 1H, H?);

2.93 (dd, J 4.8, 15.8 Hz, 1H, CH2,CO); 2.43 (dd, J 8.0, 15.8 Hz, 1H, CH2,CO). 3C NMR (5,

ppm): 186.4 (C-3), 169.6 (C=0 amide), 152.8 (C-4a), 138.2 (C-1 Ar), 131.8 (C-5a), 131.3 (C-

9a), 128.9 (C-2,6 Ar), 128.6 (C-4 Ar), 123.2 (C-9), 123.1 (C-6), 120.7 (C-3,5 Ar), 117.7 (CN),

111.5 (C-8), 109.7 (C-7), 64.6 (C-4), 43.7 (C-1), 39.3 (C-2), 34.6 (CHz-ex0). HRMS (ESI), m/z:
379.0957 [M+H]". (calc. for C20H15CIN4O2., m/z: 379.0957).
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Qualitative Compound Report

Data File LCMS_e6e41.d Sample Name

Sample Type Sample Position Vial 19

Instrument Name Instrument 1 User Name

Acq Method ACN-H20_60-40.m Acquired Time 16-Jun-20 12:46:03 PM

IRM Calibration Status DA Method 13032017.m

Comment

Sample Group Info.

Stream Name Lc1 Acquisition SW 6200 saries TOF/6500 series
WVersion Q-TOF B.06.01 (B6157)

Fragmentor Voltage 191  Collision Energy 1] Ionization Mode ESI

x10 3

+ESI TIC Scan Frag=191.0V LCMS_6641.d Smooth
Noise (AutoRMS) = 1126.48; SNR (1.816min) = 223.2

*1.816

0.4 0.6 0.8 1

User Chromatogram Peak List

12141618 2 22242628 3 32343638 4 4244 4648
Counts vs. Acquisition Time (min)

RT Height Height %  |Area

Area % Area Sum % S/N Symmetry Width

1.816 251449.34 IU{II

3683624.92 100 100| 223.2 3.22 0.457
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Qualitative Compound Report

Compound Table

Compound Label RT Name Formula MFG Formula DB Formula
Cpd 1: 2-(4cyano-1-oxo-|  L.B16|2-(4-cyano-1-ox0-1,2,3,5 C21H18N402 C21H18N402 C21H18N402
1,2,3,5- tetrahydrobenzo[4,5]imidazal
tetrahydrobenzo[4,5]imidazal 1,2-a)pyridin-2-yl)-N-{p-
1,2-a]pyridin-2-y}-N-{p- tolyl}acetamide
Compound Label Name RT Algorithm
Cpd 1: 2-(4-cyano-1-oxo-  2-(4-cyano-1-oxo- 1.816 |Spectrum Extraction
1,2,3,5- 1,2,3,5-
tetrahydrobenzo[4,5]imid  tetrahydrobenzo[4,5]i
azo[1,2-a]pyridin-2-y|}=N- 'midazeo[1,2-a]pyridin-
(p-tolyljacetamide 2-yl)-N-(p-
MS Spectrum
x10 4 2-(4-cyano-1-oxo0-1,2,3,5-tetrahydrobenzol[4,5]imidazo[1,2-a]pyridin-2-yl)-N-(p-tolyl)acetamide: +E...
3] 252.1162
2.54
24
1.54 "
14 717.4043
0.5+ 1075.6038
. 182.0999 557.2816 t l
b 1 L L L b
100 200 300 400 500 600 700 800 900 1000 1100

MS Spectrum Peak List

Counts vs. Mass-to-Charge (m/z)

i ‘1'{ Agilent Technologies

Page 2 of 3

Printed at: 2:59 PM on:23-06-20
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HRMS (ESI) of 3a.

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=300.13 MHz {1H} SI=16K SW=10000 O1=3006 PW=12.0 AQ=1.638 RD=0.00 N5=1 SX=8.81 TE=307K 24 October 2017 Opr- Stelenko Yu A ; Prep: L-9078; Solv: DMS0-d5;
7 ; Found protons = 14 impurity* = 1.5 % I IIII.lIIII I
d TR /77723740 y
» NMR/27237494
N 1 -
i -
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I
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'H NMR of 3b.
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© Zelinsky Institute of Organic Chemisiry, Moscow; Bruker DR 500 SF=125.76 MHz {13C} SI=64K SW=31443 01=13300 PW=8.0 AQ=0.521 RD=2.00 N5=43 SR=113.18 TE=208K

26 October 2017 Opr: Strelenko Yu A Prep: L-0082; Solv: DMSO—d6;
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£ Zelirsky Institute of Orgamic Chemistry, Mescow; Bruker AVED0 SF=800.13 M1z {1H=13C} HMBC Sl=1024x5 11 EW=5858 O] =3764 PW=]2.0 AQ=0.079 RD=0.5] NS=4x255 SR=4.16 TE=290K 24 November 2020 Opr: Dmitrenok A.5.; Solv: DMSD=ds;
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© Zelinsky Institute of Organic Chemistry, Moescow; Bruker AV600 SF=600.13 Mz {1H=13C}HSQC SI=1024x5] 2 SW=4540 01=217%0 PW=12.0 AQ=0.098 RD=| 20 NS=2x2156 SR=4.26 TE=300K 24 November 2020 Opr:- Dmitrenck AS.; Solv: DMSO=dé;
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{*H-C}HSQC of 3b
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Data File LCMS_b642.d
Sample Type Sample
Instrument Name Instrument 1

Acq Method ACN-H20_60-40.m
IRM Calibration Status

Comment

Sample Group
Stream Name

c1

Info.

Acquisition SW
Version

Sample Name
Position

User Name
Acquired Time
DA Method

Vial 20

Q-TOF B.06.01 (B6157)

16-Jun-20 12:58:06 PM
13032017.m

6200 series TOF/6500 series

x10 1

Fragmentor Voltage

Collision Energy

Ionization Mode

*1.670

VWD1 - A:\Wavelength=254 nm LCMS_6642.d Smooth (2)
Noise (AutoRMS) = 0.00; SNR (1.670min) = 118048.8

L

0.4

0608 1 12141618 2 22242628 3 32343638 4 424.4 46 4.8

User Chromatogram Peak List

Response Units vs. Acquisition Time (min)

RT

Height

Height % Area

Area %

Area Sum %

S/N

Width

1.67

46.67

100| 675.26

100

100

118048.8

0.35
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Qualitative Compound Report

Compound Table
Compound Label RT Name Formula MFG Formula DB Formula
Cpd 1: 2-(4-cyano-1-oxo- 1.67|2-(4-cyano-1-oxo-1,2,3,5- C20H15N504 C20H15N504 C20H15N504
1,2,3,5- tetrahydrobenzo[4,5]imidazal
tetrahydrobenzo[4, 5limidazol 1,2-a]pyridin-2-yl)-N-{4-
1,2-a]pyridin-2-yl)-N-(4- nitrophenyljacetamide
nitraphenyl jJacetamide
Compound Label Name RT Algorithm
Cpd 1: 2-(4-cyano-1-oxo-  2-(4-cyano-1-oxo- 1.67 Spectrum Extraction
1,2,3,5- 1,2,3,5-
tetrahydrobenzo[4,5]imid  tetrahydrobenzo[4,5]i
azo[1,2-a]pyridin-2-yl}-N- midazo[1,2-a]pyridin-
(4-nitrophenyljacetamide  2-yl)-N-(4-
MS Spectrum
x10 4 |2-(4-cyano-1-oxo-1,2,3,5-tetrahydrobenz o[4,5]imidazo[ 1, 2-a] pyridin-2-yl)-N-(4-nitrophenyl)acetami...
s 390.1195 T
24
1.5+ 1 ¢
/
14 252.1201 )
0.5 779.3664
182.1024 |
0 i | A L L . . . 8
100 200 300 400 500 600 700 800 900 1000 1100

Counts vs. Mass-to-Charge (m/z)

- {} - Agilent Technologies

Page 2 of 3

HRMS (ESI) of 3b.

Printed at: 3:03 PM on:23-06-20
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]

D

) Zelmsky Instinte of Organic Chemistry, Moscow; Briker DRS00 SF=300.13 MHz {1H} SI=165 5W=10000 O1=$006 PW=12.0 AQ=1.638 FD=0.00 N5=1 SR=8.77 TE=307E 24 October 2017 Opr. 5uelenko Yu.A ; Prep: L-9078; Solv. DM50-4d5;
; Found profons =15  impurity*=1.5%
1 f - K 2
NMR/27237496
142 )
: =
46
Eld
| 14
| 0
62 6.4 6.6 66 6.6 75
1 1 1 1 1 1
. | 11 o124
. .
Water DM50—d5 ™S
T T T T T T T T T T
13 11 10 7 6 5 4 3 2 ppm
o 3 T 2 7@ = [
- = ¥ R -

'H NMR of 3c.
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34.713

44.030

65.035

170.353

186.779

\
100

\
150

ppm (f1)

13C NMR of 3c.
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Data File LCMS_6643.d

Sample Name

Sample Type Sample Position Vial 21
Instrument Name Instrument 1 User Name
Acq Method ACN-H20_60-40.m Acquired Time  16-Jun-20 1:10:07 PM
IRM cCalibration Status DA Method 13032017.m
Comment
Sample Group
Stream Name LC1 Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.06.01 (B6157)
Fragmentor Voltage Collision Energy TIonization Mode

x10 1

VWD1 - A:Wavelength=254 nm LCMS_6643.d
Noise (AutoRMS) = 0.00; SNR (1.883min) = 94667.4

*1.883

040608 1 12141618 2 22242628 3 32343638 4 424.4 46 48

Response Units vs. Acquisition Time (min)

S19



Qualitative Compound Report

x10 4 |N-(3-chloro-4-fluorophenyl)-2-(4-cyano-1-oxo-1,2,3,5-tetrahydrobenzo[4, 5]imidaz o[ 1, 2-a] pyridin-2-..
1 397.0863
0.1 252.0561 -
0.6 r
0.4 -
793.1005
0.2 1
182.0062 672.0692
0 'L"'T”"""“’."“ PRPEOETENFRINES B8 T PV PURIFIFAFIIN PO !.L.. ! ' ' ‘.
100 200 300 400 500 600 700 800 900 1000 1100
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
mfz z |Abund
252.0561] 1 6958.45
253.0595[ 1 1112.45
397.0863] 1 9931.48
398.0567] 1 2297.59
390.0508] 1 3513.16
419.0335] 1 2822.99
421.0309] 1 1072.35
793.1005] 1 2221.85
794.1022] 1 963.74
795.0976] 1 1548.74
Compound Structure
'1':( Agilent Technologies Page 3 of 4 Printed at: 3:12 PM on:23-06-20

HRMS (ESI) of 3c.

S20



© Zelinsky Institute of Organic Chemistry, Moscow: Bruker DRX 300 SF=300.13 MHz {1H} SI=16KE SW=10000 01=4006 PW=12.0 AQ=1.633 RD=0.00 N5=1 SR=8.12 TE=300K 7 December 2017 Opr: Strelenko Yu.A.; Prep: L-0108; Solv: DMSO—df;

3 D/ Found profons = 18 impurity* =2.1 %
© NMR/27247037  puoluste i Duss0-ds : g . LI [T
81
"o
|
60
1 12
54
S'.‘
- 18 ls
_1'5 1_5 i1 1
| | 68
Water DMS0-d5 TMS
T T T T T T T T T T T T
13 11 10 9 8 7 & 5 4 3 2 1 ppm
@ - = = i< |

14

6

'H NMR of 3d.

S21



© Zelinsky Institate of Organic Chemisiry, Mescow; Braker DRS00 SF=115.76 MHz {13C} SI=64K SW=31443 01=13300 PW=38.0 AQ=0.521 RD=1.00 N5=287 SR=124.14 TE=209K 12 December 2017 Opr: Smelenko Yu A ; Prep: L-9112; Solv: DMS0—d6;

7 ,
© NMR/27247037  Iusolusle in DMSO~ds UL
3? o« -3 [ Mo Mmoo = M uy
=3 ™ a o ™o woedor o ~ ™M [l Wl R | (=] [l
£ % = : 6 Sor © o~ oo wn3ase = °
= S w & B Mmoo HOSa o Mo h o oT -~ un
z — — — He oo = o A =+ Mmoo o —
| ]
|
|
|
|
|
| |
Il |
|
o
B UL I I I I IR IR R LA NN RN UM RN UL AR R TrrTrTeeT TTTTTTITIr T T
190 180 170 160 150 140 130 120 110 100 g0 80 70 &0 50 40 30 20 10

ppm|

13C NMR of 3d.

S22



Data File LCMS_6644.d Sample Name

Sample Type Sample Position Vial 22

Instrument Name Instrument 1 User Name

Acq Method ACN-H20_60-40.m Acquired Time 16-Jun-20 1:24:26 PM

IRM Calibration Status S oA Method 13032017.m

Comment

Sample Group Info.

Stream Name LC1 Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.06.01 (B6157)

Fragmentor Voltage 191 Collision Energy 0 Ionization Mode ESI

+ESI TIC Scan Frag=191.0V LCMS_6644.d Smooth
<10 5 |Noise (AutoRMS) = 2437.22; SNR (1.996min) = 62.6
5.5 1
* 1.996
5_
4.5-
4]
3.5-

040608 1 12141618 2 22242628 3 32343638 4 4244 46 4.8
Counts vs. Acquisition Time (min)

S23



Qualitative Compound Report

Compound Table

Compound Label

RT

Name Formula MFG Formula

DB Formula

Cpd 1: 2-(4-cyano-1-oxo-
1,2,3,5-

tetrahydrobenzo[4, 5limidazol
1,2-a]pyridin-2-yl}-N-{4-
ethylphenyl)acetamide

1.996|

2-(4-cyano-1-oxo-1,2,3,5- CI2H20N402 CI2HZON402
tetrahydrobenzo[4,5]imidazo
1,2-a]pyridin-2-yl)-N-{4-

ethylphenyl)acetamide

C22H20N402

Compound Label Name RT Algorithm
Cpd 1: 2-(4-cyano-1-oxo-  2-(4-cyano-1-oxo- 1.996 | Spectrum Extraction
1,2,3,5- 1,2,3,5-
tetrahydrobenzo[4,5]imid  tetrahydrobenzo[4,5]i
azo[1,2-a]pyridin-2-yl}-N- 'midazo[1,2-a]pyridin-
(4-ethylphenyl}acetamide '2-yl)-N-{4-
MS Spectrum

x10 4 |2-(4-cyano- 1-oxo-1,2,3,5-tetrahydrobenzo[4,5]imidazo[ 1,2-a]pyridin-2-yl)-N-(4-ethylphenyl)acetam...

1.754

373.1667
1.54 252.0768
1.251
1 B —
/
0.754
0.5
757.1828
0.25
182.0713 l
100 200 300 400 500 600 700 800 900 1000 1100

Counts vs. Mass-to-Charge (m/z)

‘I} Agilent Technologies

Page 2 of 3

HRMS (ESI) of 3d.

Printed at: 3:38 PM on:23-06-20
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10.0

5.0

0.0

35066

44 087

64.971

153.229

170.234

186.709

13C NMR of 3e.
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Data File LCMS_6644.d Sample Name

Sample Type Sample Position Vial 22
Instrument Name Instrument 1 User Name
Acq Method ACN-H20_60-40.m Acquired Time 16-Jun-20 1:24:26 PM
IRM Calibration Status EE== oA Method 13032017.m
Comment
Sample Group Info.
Stream Name LC1 Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.06.01 (B6157)
Fragmentor Voltage Collision Energy Ionization Mode
VWD1 - A:Wavelength=254 nm LCMS_6644.d
x10 1 |Noise (AutoRMS) = 0.00; SNR (1.877min) = 171074.5
*1.877
8.
6 -
4
2
0 f
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Response Units vs. Acquisition Time (min)

S27



Qualitative Compound Report

Compound Table

Compound Label RT Name Formula MFG Formula DB Formula
Cpd 1: N-(3-chlarophenyl)-2-|  1.877[M-(3-chlorophenyl}-2-(4- C20H15CIN402 C20H15CIN4O2 C20H15CIN4O2
(4-cyano-1-ox0-1,2,3,5- cyano-1-omo-1,2,3,5-
tetrahydrobenzo[4,5]imidazo[ tetrahydrobenzo[4,5]imidazel
1,2-a]pyridin-2-yl)acetamide 1,2-a]pyridin-2-yl)acetamide
Compound Label Name RT Algorithm

Cpd 1: N-(3-chlorophenyl}- N-(3-chlorophenyl)-2- 1.877 | Spectrum Extraction
2-{4-cyang-1-ox0-1,2,3,5- (4-cyano-1-oxo-

tetrahydrobenzo[4,5]imid |1,2,3,5-
tetrahydrobenzo[4,5]i

azo[1,2-a]pyridin-2-

yljacetamide midazo[1,2-a]pyridin-
MS Spectrum
x10 4 |N-(3-chlorophenyl)-2-(4-cyano-1-oxo-1,2,3,5-tetrahydrobenzo[4,5]imidazo[ 1, 2-a]pyridin-2-yl)aceta..
141 379.0959
1.24 252.0768
14
—
0.8 [
0.6
0.4 757.1832 -
i
0.2 \
182.0712 L
0 - ..J.Jln e ._.IJ.J. L PP hl

100

200 300 400 500 600 700 800 900 1000

Counts vs. Mass-to-Charge (m/z)

1100

C; - Agilent Technologies

Page 2 of 3

HRMS (ESI) of 3e.

Printed at: 3:16 PM on:23-06-20
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© Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=500.13 MHz {1H} SI=16K SW=10000 01=4006 PW=12.0 AQ=1.638 RD=0.00 NS=1 5R=030 TE=208K

bruary 2018 Opr: Strelenko Yu

142; Solv: DMS0—dE;
3 o/ - Found protons =17  mmpurnity® =09 % Illl I . l I
» NMR/27247123
L 142 |
= 4 z
73
0
&0
0
. 16 5 5 16 15
1 15 15 A 5
14 1__4 =1 | 1 1 1
41
|| :
h
Watar DMS0-d5 TMS
T T T T T T T T T T T T
13 12 11 10 g T [ 4 3 2 1 rem

'H NMR of 3f.
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© Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRS00 SF=125.76 MHz {13C} SI=64K SW=31443 01=13300 PW=28.0 AQ=0.521 RD=1.00 N5=100 5R=122 38 TE=208K & Febmary 2018 Opr: Strelenko ¥u A ; Prep: L—0144; Solv: DMSO—d6;
g
3 A / -
L NMR/27247123 IINNREn
".E < < un Mmoo oCmmnmoe >N o~
N ™ Lo w MW o oG W m o b — m o™
5 . . . . Coe e e e e . ' o @
= w @ Ix] s R br - R el v R - . .
= o w uw MO MMM A - o =+ @ o
'5 — — — Rl Rl B B I e I s B ] w M om !
&)
P PO U IPPE TR TR W TUTTRE WETTATIVFI] SRR PIRNT PRI Y YRRPS [FPETPYRISNRIY FREPL | B I [ S Y LR S, = ST T/ S S T U ST TSt W] WECU FEPHITNTY SO ORI HTF T | ! ‘ PPN i Ay .
T T T T T T T T T T T T T T T T T T T T T
200 150 180 170 160 150 140 130 120 110 100 S0 80 T0 60 50 40 30 20 10 ppm

13C NMR of 3f.
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Data File LCMS_6637.d Sample Name

Sample Type Sample Position Vial 15

Instrument Name Instrument 1 User Name

Acq Method ACN-H20_60-40.m Acquired Time  16-Jun-20 11:57:44 AM

IRM Calibration Status == oA Method 13032017.m

Comment

Sample Group Info.

Stream Name LC1 Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.06.01 (B6157)

Fragmentor Voltage 191 Collision Energy 0 Ionization Mode ESI

+ES| BPC(000.0000) Scan Frag=191.0V LCMS_6637.d Smooth
x10 4 |Noise (AutoRMS) = 0.41; SNR (1.400min) = 92434.9
41 *1.400
34
2]
1
0 1

040608 1 12141618 2 22242628 3 32343638 4 4244 46 4.8
Counts vs. Acquisition Time (min)

S31



Qualitative Compound Report

x10 4 |N-(3-chloro-4-methylphenyl)-2-(4-cyano- 1-oxo-1,2,3,5-tetrahydrobenzo[4,5]imidazo[ 1, 2-a]pyridin-2...
2] 393.1113
1.5
o l!rr
1 :
0.54 100.1184
| ‘ 274.0198
e L -l . r T Ay . . ;
100 200 300 400 500 600 700 800 900 1000 1100

MS Spectrum Peak List

m/z z |Abund
74.0655 3025.77
100.1184 3870.78)
274.0198 1277.11]
374.0681] 1 15916.48]
376.066] 1 1252.01
383.1113] 1 19600.01
394.0836] 1 4132.95
385.0774] 1 12753.6]

Compound Structure

--- End Of Report —

Counts vs. Mass-to-Charge (m/z)

{:: Agilent Technologies

Page 3 of 4

HRMS (ESI) of 3f.

Printed at: 2:41 PM on:23-06-20
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© Zalinsky Institute of Orgamic Chemistry, Moscow; Bruker DR300 SF=500.13 MHz {1H} SI=L6K SW=10000 O1=4006 PW=12.0 AQ=1 638 RD=0.00 N5=1 SR=0.14 TE=300K 22 March 2018 Opr: Swelenko Yu A ; Prep: L-9178; Solv: DM50-d6;
7 , . Found protons = 13 impurity* =17 %
= /27247513
x
Y
2
E
£ . .
- = g
o0
[
40
0
31
0
19
16 16 16 16 16 1
1 1 1 1 1
Dy .
- " - -
Water DM50—ds TMS
T T T T T T T T T T T T
13 12 11 10 9 8 7 & = 4 3 2
S & = =

'H NMR of 3g.
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34.713

44.030

65.035

170.353

186.779

|
100

I
150

ppm (f1)

13C NMR of 3g.
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Data File LCMES GEag o Sample Bame

Sampin Type Sarmpie Powiticen Visl M4

Lnatiurmesnt Maime Ity Lol L Ut Narne

Ao Method eCN-0_B0-%0.m Acryired Time  1o-Juse 2D 104C55 PM

IRM Calibration Status Sumes DA Methed 1M3X017.m

Comment

Sampin Group Infe.

Siream Hamse LC 1 Acgpiinitsan SW G200 series TOF/G5S00 senied
Werahen G TOF B.D6.03 [BeELST)

Fragmentor Wokage 191 Collivon Energy o lonization Mode  FR

+ES| TIC Scan Frag=191.0V LCMS_6646.d Smooth
Noise (AutoRMS) = 2463.52; SNR (2.066min) = 109.1

x10 5
* 2068 1

-

5

4

040608 1 12141618 2 22242628 3 32343638 4 4244 46 48
Counts vs. Acquisition Time (min)
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Qualitative Compound Report

x10 4 |Cpd 1: 2-(4-cyano-1-oxo-1,2,3,5-tetrahydrobenzo[4,5]imidazo[1,2-a]pyridin-2-yl)-N-(2, 3-dichloroph...
3
252.0851  443.0570
2.51
2 —
1.51 -
1' 827.1330 |
0.51 i
182.0772 L
0 P W bt . . 1: ]

100 200 300 400 500 600 700 800 900 1000 1100
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List

m/z z |Abund
252.0851] 1 26925.42
253.0882] 1 4379.56

413.057] 1 25530.52
414.0738] 1 5658.61
415.0681] 1 16763.31
435.0528] 1 7777.15
437.0509] 1 5155.4]

825.134] 1 5162.04

827.133] 1 717409
829.1291] 1 4059.65

Compound Structure

{} Agilent Technologies Page 3 of 4 Printed at: 3:28 PM on:23-06-20

HRMS (ESI) of 3g.

S36



=
Lo
| 1 1 |
& 960
AN |- - - %
2.903. / © 0 z0')
p X E 2o = pIFl
2.042 - — T
3447
(o2 ]
ﬁbw/ m 2 560
3934 ™ ) ! = F
3 o i
: o .
3895 =5 ~ 0}
4 3 ‘I‘Hﬂ T
g% No
4.
4593
7-
7.
7.364 - :
e g fes
(20 ] —_
7.450 ——3 ~ = = F
© Ly
- zol
7. - T
ﬂln_mh_\ J
7
§.003
86'0
_ |Jnm -
10.321
00}
- T

12.875

'H NMR of 3h.
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35.091

44.072

64 985

13C NMR of 3h.

170405

186641

S38



Diata File LOMS G o Sample Marmrms

Sampln Type Sarmpree Position vial 24

Lratiumsent Mams Ity usrril. U Uasi Marine

B M1t N0 _B0-40.m Acyisred Time  Db-Juee 20 1064005 PM

IRM Calibration Status SiEas o4 Menod 1M32017.m

Comment

famgia Group Infa.

Stresm Wasmie LC 1 Acspiimitsan SW B0 series. TOF /G500 aeries
Weraben Q-TOF BL06.01 [BS15T)

fragmentor Wolkage 191 Collision Energy a lonization Mode 5

+ESI TIC Scan Frag=191.0V LCMS_6646.d Smooth
Noise (AutoRMS) = 2463 .52: SNR (2.066min) = 109.1

* 2.066 1

x10 5

D4 0608 1 12141618 2 22242628 1 32343638 4 4244 46 48
Counts vs. Acquisition Time (min)

S39



Qualitative Compound Report

x10 4 |2-(4-cyano- 1-oxo-1,2,3,5-tetrahydrobenzo[4,5]imidazo[ 1,2-a] pyridin-2-yl)-N-(3,4-dichlorophenyl)ac ...
3_
2020851 443 0567
2.9
2
1.5 :
" 827.1330 |_
0.54 ]
182.0772 L
0 NN W bt ) . | - L ' ]

100 200 300 400 500 600 700 800 900 1000 1100
Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

mfz z |Abund

252.0851) 1 26925.42
253.0882] 1 4379.56
413.0567] 1 25530.52
414.0738] 1 5858.61
415.0681] 1 16763.31
435.0528] 1 7777.15
437.0509] 1 5155.4

825.134] 1 5162.04

827.133] 1 7174.09
820.1291) 1 4059.65

Compound Structure

'1':( Agilent Technologies Page 3 of 4 Printed at: 3:24 PM on:23-06-20

HRMS (ESI) of 3h.

5S40



R o
[{=] =
[=] =
[=s] [x%]
7772
)
7368
65 BP9
|
|
I
A L L L
[ ] (0] D000 o)
V8 2 W 2
IH NMR of 3i.

11.769

o

@

4o
[y &)

186384010

1.03

1.05

8T

183

1.01

286

-
098

S41



5.0
0.0
S42

35.036

44134

64.977

13C NMR of 3i.

169.754

186.6834




Data File LCMS_6638.d Sample Name

Sample Type Sample Position Vial 16

Instrument Name Instrument 1 User Name

Acq Method ACN-H20_60-40.m Acquired Time 16-Jun-20 12:09:41 PM

IRM calibration Status EEE== oA Method 13032017.m

Comment

Sample Group Info.

Stream Name LC1 Acquisition SW 6200 series TOF/6500 saries
Version Q-TOF B.06.01 (B6157)

Fragmentor Voltage 191 Collision Energy 0 Ionization Mode ESI

+ESI BPC(000.0000) Scan Frag=191.0V LCMS_6638.d Smooth
x10 4 |Noise (AutoRMS) = 0.41; SNR (1.699min) = 58504.4
| 1.

24
1.5

1
0.5

D |

' 040608 1 121416 1.8 2 22242628 3 32343638 4 4244 4.6 4.8

Counts vs. Acquisition Time (min)

543



Qualitative Compound Report

Compound Table

Compound Label RT Name Formula MFG Formula DB Formula
Cpd 1: 2-(4-cyano-3-oxo- 1.684)2-(4-cyano-3-oxo-1,2,3,5- C20H16N402 C20H16N402 C20H16N402
1,2,3,5- tetrahydrobenzo[4,5]imidazol
tetrahydrobenzo[4,5]imidazo[ 1,2-g)pyridin-2-yl)-N-
1,2-a]pyridin-2-yl}-N- phenylacetamide
L L il

Compound Label Name RT Algorithm
Cpd 1: 2-(4-cyano-3-oxo- | 2-(4-cyano-3-oxo- 1.684 |Spectrum Extraction
1,2,3,5- 1,2,3,5-

tetrahydrobenzo[4,5]imid tetrahydrobenzo[4,5]i
azo[1,2-a]pyridin-2-yl)-N- midazo[1,2-a]pyridin-

phenylacetamide

M5 Spectrum

x10 3 |2-(4-cyano-3-oxo-1,2,3,5-tetrahydrobenzo[4, 5]imidazo[ 1,2-a]pyridin-2-yl)-N-phenylacetamide: +E..

2-yl)-N-

252.1094

0 A bl i J..J!.hll L

345.1344

AL N

203.1556

674.3491

. l L1

100

"I IPELLI U FEaR LISL

200 300 400

500

600 700 800
Counts vs. Mass-to-Charge (m/z)

900 1000

1100

Agilent Technologies

Page 2 of 3

HRMS (ESI) of 3i.

Printed at: 2:50 PM on:23-06-20
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© Zelinsky Institute of Orzanic Chemistry, Moscow; Bruker DEX500 5F=500.13 MHz (1H} SI=16K 5W=10000 O1=4006 PW=12.0 AQ=1.638 RD=0.00 N5=1 58=9.30 TE=299E 17 January 2017 Opr: Swelenko Yu.A ; Prep: L-8934; Solv: DM50-d6;
= : . .
3 ; Found protons =17  impurnity™® < 0.1 %
R AR /777770212 ) : ¥
E NMR/27227033 Insoluble in DMSO—d6
] -
E 142 .
= 140 [ £
5_ 10 “|
64
1
33
[
18
14 15 16 116 1
1
1 1
81
1
[
|
|
Water DMS0-d5 T™MS
T T T T T T T T T T T T T
12 12 11 10 9 8 7 & 5 4 3 2 1 ppm
@ = *® |® = = = = =]
z El = |e Z I | = o

IH NMR of 3j.
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© Zelinsky Institute of Organic Chemistry, Moscow; Bruker DR 500 SF=125.76 MHz {13C} SI=ME 5W=31443 01=13309 PW=3.0 AQ=0.521 BED=1.00 N5=152 5R=104.53 TE=298K 24 Janunary 2017 Opr: Strelenko Tu A ; Prep: L-8938; Sohv: DMSO—d6;
g
&3 r f -a
S NMR/27227033 UL
"_;T [=1 o (=] — o™ D o
= B n o MO Mmoo o b o o
& . . . 5 s & % & ®m = @ . n w
o w o 5] o mHH@oOWwmm oD ~ o .
- o w [Fy] L] MmN — o i L
-5 — — i A A A A~ — w =+
#|
|
T T T T T T T T T T T T T T T T T T T
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Data File LCMS_6640.d Sample Name

Sample Type Sample Position Vial 18

Instrument Name Instrument 1 User Name

Acq Method ACN-H20_60-40.m Acquired Time 16-Jun-20 12:33:42 PM

IRM Calibration Status === oA Method 13032017.m

Comment

Sample Group Info.

Stream Name LC1 Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.06.01 (B6157)

Fragmentor Voltage 191 Collision Energy 0 Ionization Mode ESI

+ES| BPC(000.0000) Scan Frag=191.0V LCMS_6640.d Smooth
x10 4 |Noise (AutoRMS) = 2.52; SNR (2.020min) = 13562.0
*2.020
a4
2_.
1_
0 ; L

040608 1 1.2 141618 2 22242628 3 32343638 4 42 4.4 4.6 4.8
Counts vs. Acquisition Time (min)

L DL N SE— P S
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Qualitative Compound Report

Compound Table
Compound Label RT MName Formula MFG Formula DB Formula
Cpd 1: N-(4-chlorophenyl)-2- 2.02|N-(4-chlorophenyl}-2-(4- C20H15CIN402 C20H15CINGO2 C20H15CIN4D2

(4-cyano-1-oxo-1,2,3,5-
tetrahydrobenzo]4,5]imidaza]
1,2-a]pyridin-2-yl)acetamide

cyano-1-oxo-1,2,3,5-
tetrahydrobenzo[4,5]imidazal
1,2-a)pyridin-2-yl)acetamide

Compound Label

Name
Cpd 1: N-(4-chlorophenyl)- N-(4-chlorophenyl)-2- 2.02

RT Algorithm
Spectrum Extraction

2-(4-cyano-1-oxo-1,2,3,5- (4-cyano-1-oxo-

tetrahydrobenzo[4,5]imid  1,2,3,5-
tetrahydrobenzo[4,5]i
midazo[1,2-a]pyridin-

azo[1,2-a]pyridin-2-
yl)acetamide

M5 Spectrum

x10 4 |N-(4-chlorophenyl)-2-(4-cyano-1-oxo-1,2,3,5-tetrahy drobenzo[4,5]imidazo[ 1,2-a]pyridin-2-yl)aceta..

1.6
1.4+
1.2

14
0.8
0.6
0.4
0.2+

0l

252.1136

182.0983

379.0957

757.2961
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