Electronic Supplementary Material (ESI) for ChemComm.
This journal is © The Royal Society of Chemistry 2024

Supporting Information

Electrochemical Dual Oxidative C(sp®)-H Amination: Switchable

Synthesis of Imidazo-Fused Quinazolinones

Chengbin Du,} Yan Zhang,t Tong Li, Zhenggen Zha and Zhiyong Wang*
*Hefei National Center for Physical Sciences at Microscale, Key Laboratory of Precision and
Intelligent Chemistry, School of Chemistry and Materials Science, University of Science and

Technology of China, Hefei 230026, China.
*E-mail: zwang3@ustc.edu.cn.

Table of Contents

General INFOrMALION ..ot S2
SUDSLIAtES PrEPArAtiON ........coviiiiiiiiie ettt st sbe s e e e be s e e sresbaeneesbeannesaeas S2
Optimization of Reaction CONAItIONS............coiiiiiiiiiiic et S6
EXPErimental PrOCEAUIE .......cc.oiviiie ettt sttt sre et et sre e s S7
CONLrOl EXPEITMENTS. .....eiiiieee ettt sttt et et e s be sttt e sbeeneestesbeeeesaeaneenneas S8
The Proof of Mechanism EXPEriment. .........ccooviiiiiireereee e S10
Cyclic VORAMMELrY STUGIES. .....c..o ittt st S11
Detail Descriptions fOr PrOUCES .........coiiiioiiiiie e S13
SUPPOITING RETEIENCE ...ttt s S24
Copies Of Product NIMR SPECIIa ......c.eeiiiieeieee sttt S25

S1



General Information

Unless otherwise noted, materials were obtained from commercial suppliers and used without
further purification. NMR spectra were recorded on a Bruker AV-500 ('H: 500 MHz, '3C: 125 MHz,
F NMR: 470 MHz) spectrometer using TMS as internal reference. Chemical shifts (8) and
coupling constants (J) were expressed in ppm and Hz, respectively. GC-MS was Shimadzu QP-5050
GC-MS system. Commercially available compounds were used without further purification. GC-
MS was Shimadzu QP-5050 GC-MS system. Commercially available compounds were used
without further purification. All substances were known compounds and synthesized according to
the literature.! High resolution mass spectra (HRMS) were measured using electrospray ionization
(ESI) and the time-of-flight (TOF) mass analyzer. The anode electrode and cathode electrode all are
Pt (1.0 x 1.0 cm?). These electrodes are commercially available from GaossUnion, China.

Substrates Preparation

General Procedure for the preparation of methylquinazolinone derivatives.

Q NH o Acetyl acetone (0]
2
©\)J\/l N ©/ HOACc (Cat.) d\u,Ph TsOHeH,0 (Cat.)‘ ©\)J\N,Ph
MeOH, reflux Toluene, reflux Z
H o N)\
1a

NH,

A suspension of isatoic anhydride, 1.1 equiv of aryl- or benzyl-amine and 1% AcOH in MeOH was
stirred at 75 °C for 10 h. After the reaction was completed, as indicated by TLC (eluent hexane:
EtOAc = 6:4), the brown solution was filtered in a Biichner funnel that had been packed with a layer
of celite and activated charcoal; the colorless solution was then evaporated under reduced pressure.
Recrystallization from Et,O afforded benzamide. "

In a sealed tube equipped with a magnetic bar was charged with 2-amino benzamide derivatives (1,
3.67 mmol), acetyl acetone (4.04 mmol) and TSOH-H,O (0.73 mmol) in toluene (5 mL). The
reaction mixture was stirred at 120 °C for 10 h. After completion of the reaction, the reaction mass
was cooled to room temperature, diluted with EtOAc, gave a water wash and the organic layer was
dried over anhydrous Na>SO4 and concentrated in vacuo. The crude product was purified by flash
column chromatography (eluent hexane: EtOAc = 6:4) on silica gel to afford the desired product.[5?]
Similarly, the other methylquinazolinones derivatives were prepared.

Procedure for the preparation of 5 (2-(iodomethyl)-3-phenylquinazolin-4(3 H)-one). [5%!

) 0
Cul, TBHP
\ CN.2mL \
MeCN, 2 m
N/)\ 70°C, 8h N/)\/I
1a 5

Methylquinazolinone(la, 0.5mmol), Cul (0.75mmol), TBHP (8.0 eq., 70% aqueous solution) and
CH;CN (2mL) were stirred at 70 °C for 8h. Then, the reaction mixture was diluted by water and
extracted with CH>Cl, (3%15mL). The I, in organic phase was quenched by Na>S,03. The combined

organic layers were washed with saturated NH4Cl aqueous solution and dried over anhydrous
Na,SOy4. After filtration, the solvent was evaporated in vacuo. The desired product was obtained by
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silica gel chromatography (eluent hexane: EtOAc = 6:4).
2-(iodomethyl)-3-phenylquinazolin-4(3 H)-one (5): 'H NMR (500 MHz, CDCls) § 8.28 (dd, J=7.9,
1.6 Hz, 1H), 7.80 (ddd, J = 8.5, 7.1, 1.6 Hz, 1H), 7.73 (dd, J = 8.2, 1.2 Hz, 1H), 7.60 — 7.55 (m, 3H),
7.52 (ddd, J = 8.1, 7.1, 1.3 Hz, 1H), 7.46 — 7.41 (m, 2H), 4.12 (s, 2H). '*C NMR (125 MHz, CDCl3) &
161.8, 152.9, 146.8, 135.7, 134.4, 129.5, 129.3, 128.1, 127.2, 126.9, 126.8, 120.5, 29.3.
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Procedure for the preparation of 6 [2-((benzylamino)methyl)-3-phenylquinazolin-4(3 H)-one]. [5%

s5]
(o] Ph™ NH, (o]
©\)LN,P _ S0, ©\)L i) MeOH, reflux,10h P
1,4-dioxane ii) NaBH,, reflux, 8h H
N/)\ 75°C, 10h )\/0 ¢ N/)\/N\/Ph
1a

Methylquinazolinone(1a) was first oxidized to the aldehyde by selenium dioxide(2 equiv) in

dioxane at 75 °C for 10h. After filtration, the solvent was evaporated in vacuo. The desired aldehyde
(6°) was obtained by silica gel chromatography (eluent hexane: EtOAc = 6:4). Then, the aldehyde
(6°) was added to 20 mL of ethanol in a 100 mL single-necked flask at room temperature, and
primary amine (0.95 equiv) was added, and the mixture was heated to 80° C. and refluxed for 10 h.
Cool to room temperature, weigh sodium borohydride (4 equiv) and slowly add it to the reaction
system, and heat to 70° C. to react for 8 h. After returning to room temperature, it was quenched
with 10% potassium carbonate solution, extracted with dichloromethane, washed with saturated
brine, and dried with anhydrous Na,SOs. Filter and remove the solvent to obtain a grape-red
liquid. The desired product was obtained by silica gel chromatography (eluent hexane: EtOAc =
6:4).

4-0x0-3-phenyl-3,4-dihydroquinazoline-2-carbaldehyde (6°): 'H NMR (500 MHz, CDCls) § 9.57
(s, 1H), 8.37 (d, J= 7.9 Hz, 1H), 7.96 (d, J= 8.2 Hz, 1H), 7.89 (t, J= 7.7 Hz, 1H), 7.68 (t, J= 7.5 Hz,
1H), 7.55 (d, J = 6.2 Hz, 3H), 7.27 (d, J = 2.6 Hz, 1H). 3C NMR (125 MHz, CDCl;) 185.3, 161.4, 146.8,
146.3, 135.3, 135.1, 130.0, 129.6, 129.5, 128.9, 127.9, 127.5, 122.5.
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2-((benzylamino)methyl)-3-phenylquinazolin-4(3 H)-one (6): 'H NMR (500 MHz, CDCI;) § 8.34
—8.19 (m, 1H), 7.75 (dd, J = 6.2, 1.6 Hz, 2H), 7.56 — 7.43 (m, 4H), 7.33 — 7.16 (m, 7H), 3.75 (s, 2H),
3.45(s,2H), 2.51 (br, 1H). 3CNMR (125 MHz, CDCl3) § 162.2, 154.5,147.2,139.6, 136.1,134.6, 129.9,

129.5, 128.5, 128.3, 128.2, 127.3, 127.2, 127.1, 126.9, 121.1, 53.4, 51.4.
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Optimization of Reaction Conditions

Table S1: Optimization of the N-hetrocycles reaction conditions. “

o NH,I (20 mol%)

-Ph
NH DMF 3 mL N
cLl O - O
Pt/Pt, J =10 mA/cm A\
A i

NH,BF,, 80°C P N

1a 2a 3aa
entry variations from standard conditions yield ? (%)

1 none 93

2 no electricity n. d.

3 DMA, DMSO, NMP instead DMF 32, 17,_ n.d.¢

4 TEMPO, NHPI instead of NHal n.d., n.d.

5 nBusNI, MesNlI, Kl instead of NHal 53,47, 66

6 30 mol% or 10 mol% NH4I 75, 31

7 a graphite plate as cathode 46

8 a graphite plate as anode 75

9 15 mA, 6.7 hinstead of 10 mA, 10 h 88

10 5 mA, 20 h instead of 10 mA, 10 h 79

1 nBusNBF4, NH4PFs or instead of NH4BF4 64, 71

12 70°C, 90°C or 100°C instead of 80°C 43,87,75

a Standard conditions 1: platinum plate (10 mm %10 mm >0.2mm) as the anode, platinum plate (10 mm =10 mm > 0.2mm) as
the cathode, undivided cell, 1a (0.3 mmol), 2a (0.9 mmol), NH4l (20 mol%), NH,BF, (0.3 mol), DMF (3.0 mL), Air, 80 <C, 10 h.
b Isolated yields. DMA: N, N-Dimethylacetamide, DMSO: Dimethyl sulfoxide, NMP: N-Methyl pyrrolidone, TEMPO: 2,2,6,6-
tetramethylpiperidine-1-oxyl, NHPI: N-hydroxyphthalimide.

¢ n.d. = not detected.
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Table S2: Optimization of the cyanide-functionalization reaction conditions. “

0
N,Ph N olven m -
N A 2a PU/Pt, J = 10 mA/cm?2 55/‘3”
TMSCN NH,BF,, 100°C e
1a 4aa

entry Solvent Equivalent of NHsBFs Temperature(C) Yield (%)

1 DMF 1.0 100 58
2 DMA 1.0 100 70
3 DMSO 1.0 100 43
4 DMA/DMF=2/1 1.0 100 81
5 DMA/DMF=5/1 1.0 100 89
6 DMA/DMF=10/1 1.0 100 87
7 DMA/DMF=5/1 1.0 90 72
8 DMA/DMF=5/1 1.0 110 81
9 DMA/DMF=5/1 0.5 100 82
10 DMA/DMF=5/1 1.5 100 91
1 DMA/DMF=5/1 2.0 100 85

@ Unless otherwise noted, all reactions were performed with 1a (0.3 mmol), 2a (0.9 mmol), NH,41 (0.06 mmol), NH,BF, (0.45 mol),
Trimethylsilyl cyanide (0.3 mmol), DMF (3.0 mL). The reaction was carried out at 100 <C for 15 h.

® Isolated yield.

Experimental Procedure

o)
0 NH,! (20 mol%)
Ph ©/\NH2 DMF 3 mL n-Ph
N~ + -
A Pt/Pt, J = 10 mA/cm? N/\g
N NH,BF,, 80°C Ph)QN
1a 2a 3aa

Typical Procedure 1 for imidazo-fused N-heterocycles: A mixture of 2-methyl-3-
phenylquinazolin-4-(3H)-one (0.3 mmol), benzylamine (0.9 mmol), ammonium tetrafluoroborate
(0.3 mmol) and NH4I (0.06 mmol) and DMF = 3 mL was added to an undivided cell. The cell was
equipped with platinum electrode as both the anode and cathode. The reaction mixture was stirred
and electrolyzed at a constant current of 10 mA under 80°C for corresponding time. When the
reaction was finished, the solution was extracted with EtOAc (3x10 mL). The combined organic
layer was dried with Na,SOs, filtered. The solvent was removed with a rotary evaporator. The
residue was purified by column chromatography on silica gel (PE/EtOAc = 3:1) to afford the desired

product.
o)
o NH, NH,4l (20 mol%) _Ph
Ph DMA: DMF = 5:1 N
N~ + 2a >
/)\ Pt/Pt, J = 10 mA/cm? NN, —CN
N . —
TMSCN NH,BF,, 100°C o N
1a 4aa

Typical Procedure 2 for cyanide-functionalization imidazo-fused N-heterocycles: A mixture of

2-methyl-3-phenylquinazolin-4-(3H)-one (0.3 mmol), benzylamine (0.9 mmol), ammonium
S7



tetrafluoroborate (0.45 mmol), Trimethylsilyl cyanide (0.9 mmol) and NH4l (0.06 mmol) and
DMA:DMF = 2.5:0.5 mL was added to an undivided cell. The cell was equipped with platinum
electrode as both the anode and cathode. The reaction mixture was stirred and electrolyzed at a
constant current of 10 mA under 100°C for corresponding time. When the reaction was finished, the
solution was extracted with EtOAc (3x10 mL). The combined organic layer was dried with Na>SOs,
filtered. The solvent was removed with a rotary evaporator. The residue was purified by column
chromatography on silica gel (PE/EtOAc = 3:1) to afford the desired product.

Gram-scale synthesis of 3aa: A mixture of 2-methyl-3-phenylquinazolin-4-(3H)-one (5 mmol),
benzylamine (15 mmol), ammonium tetrafluoroborate (5 mmol) and NH4l (1 mmol) and DMF = 60
mL was added to an undivided cell. The cell was equipped with platinum electrode as both the anode
and cathode. The reaction mixture was stirred and electrolyzed (J = 10 mA/cm?, I = 23 mA) under
80°C for 2.5 days. When the reaction was finished, the solution was extracted with EtOAc (3x100
mL). The combined organic layer was dried with Na,SQy, filtered. The solvent was removed with a
rotary evaporator. The residue was purified by column chromatography on silica gel (PE/EtOAc =
3:1) to afford the desired product.

Gram-scale synthesis of 4aa: A mixture of 2-methyl-3-phenylquinazolin-4-(3H)-one (5 mmol),
benzylamine (15 mmol), ammonium tetrafluoroborate (7.5 mmol), Trimethylsilyl cyanide (7.5
mmol) and NHal (1 mmol) and DMA = 50 mL, DMF = 10 mL was added to an undivided cell. The
cell was equipped with platinum electrode as both the anode and cathode. The reaction mixture was
stirred and electrolyzed (J = 10 mA/cm?, I = 23 mA) under 100°C for 2.5 days. When the reaction
was finished, the solution was extracted with EtOAc (3x100 mL). The combined organic layer was
dried with NaySOs, filtered. The solvent was removed with a rotary evaporator. The residue was
purified by column chromatography on silica gel (PE/EtOAc = 3:1) to afford the desired product.

Control Experiments

Scheme 2a: for TEMPO: A mixture of 2-methyl-3-phenylquinazolin-4-(3H)-one (0.3 mmol),
benzylamine (0.9 mmol), ammonium tetrafluoroborate (0.3 mmol) and NH4l (0.06 mmol), 2,2,6,6-
tetramethylpiperidinooxy(TEMPO, 0.6 mmol) and DMF = 3 mL was added to an undivided cell.
The cell was equipped with platinum electrode as both the anode and cathode. The reaction
mixture was stirred and electrolyzed at a constant current of 10 mA under 80°C for corresponding
time. HRMS (ESI) m/z calcd for CoH2oN302[M+H]" 392.2333, found 392.2324.

Scheme 2a: for BHT: A mixture of 2-methyl-3-phenylquinazolin-4-(3H)-one (0.3 mmol),
benzylamine (0.9 mmol), ammonium tetrafluoroborate (0.3 mmol) and NH.lI (0.06 mmol),
butylated hydroxytoluene (BHT, 0.6 mmol) and DMF = 3 mL was added to an undivided cell. The
cell was equipped with platinum electrode as both the anode and cathode. The reaction mixture
was stirred and electrolyzed at a constant current of 10 mA under 80°C for corresponding time.
HRMS (ESI) m/z calcd for Ca2HaoN3O2[M+Na] " 477.2512, found 477.2503.

o o
Ph
seoNces
P (o) 8
NJ\/;\yj NZ Bu
OH
Bu
TEMPO BHT

Scheme 2b: A mixture of 2-methyl-3-phenylquinazolin-4-(3H)-one (1) (0.3 mmol), benzylamine

S8



(0.9 mmol), ammonium tetrafluoroborate (0.3 mmol) and iodine (0.03 mmol), and DMF = 3 mL
was added to an undivided cell. The cell was equipped with platinum electrode as both the anode
and cathode. The reaction mixture was stirred and electrolyzed at a constant current of 10 mA under
80°C for corresponding time. When the reaction was finished, the solution was extracted with
EtOAc (3x10 mL). The combined organic layer was dried with Na;SOs, filtered. The solvent was
removed with a rotary evaporator. The residue was purified by column chromatography on silica
gel (PE/EtOAc = 3:1) to afford the desired product. The cyanation reaction is carried out according
to standard conditions 2.

Scheme 2c¢: A mixture of 2-(iodomethyl)-3-phenylquinazolin-4(3H)-one (5) (0.3 mmol),
benzylamine (0.9 mmol), ammonium tetrafluoroborate (0.3 mmol) and NH4I (0.06 mmol), and DMF
=3 mL was added to an undivided cell. The cell was equipped with platinum electrode as both the
anode and cathode. The reaction mixture was stirred and electrolyzed at a constant current of 10 mA
under 80°C for corresponding time. When the reaction was finished, the solution was extracted with
EtOAc (3%x10 mL). The combined organic layer was dried with Na;SOs, filtered. The solvent was
removed with a rotary evaporator. The residue was purified by column chromatography on silica
gel (PE/EtOAc = 3:1) to afford the desired product. The cyanation reaction is carried out according
to standard conditions 2.

Scheme 2d: A mixture of 2-((benzylamino)methyl)-3-phenylquinazolin-4(3H)-one (6) (0.3 mmol),
ammonium tetrafluoroborate (0.3 mmol) and NHyl (0.06 mmol) and DMF = 3 mL was added to an
undivided cell. The cell was equipped with platinum electrode as both the anode and cathode. The
reaction mixture was stirred and electrolyzed at a constant current of 10 mA under 80°C for
corresponding time. When the reaction was finished, the solution was extracted with EtOAc (3x10
mL). The combined organic layer was dried with Na,SOy, filtered. The solvent was removed with a
rotary evaporator. The residue was purified by column chromatography on silica gel (PE/EtOAc =
3:1) to afford the desired product. The cyanation reaction is carried out according to standard
conditions 2.

Scheme 2e: 4-0x0-3-phenyl-3.,4-dihydroquinazoline-2-carbaldehyde (6”) (0.3 mmol), benzylamine
(0.9 mmol), ammonium tetrafluoroborate (0.3 mmol) and NH4l (0.06 mmol) and DMF = 3 mL was
added to an undivided cell. The cell was equipped with platinum electrode as both the anode and
cathode. The reaction mixture was stirred and electrolyzed at a constant current of 10 mA under 80°C
for corresponding time. When the reaction was finished, the solution was extracted with EtOAc
(3x10 mL). The solvent was removed with a rotary evaporator. The residue was purified by column
chromatography on silica gel (PE/EtOAc = 3:1) to afford the desired product. The cyanation reaction
is carried out according to standard conditions 2.

Scheme 2f: A mixture of A mixture of 2-methyl-3-phenylquinazolin-4-(3H)-one (0.3 mmol),
benzylamine (0.9 mmol) or Trimethylsilyl cyanide (0.9 mmol), ammonium tetrafluoroborate (0.3
mmol) and NH4l (0.06 mmol) and DMF: DMA = 2.5: 0.5 mL was added to an undivided cell. The
cell was equipped with platinum electrode as both the anode and cathode. The reaction mixture was
stirred and electrolyzed at a constant current of 10 mA under 100°C for corresponding time. When
the reaction was finished, the solution was extracted with EtOAc (3%10 mL). The combined organic
layer was dried with Na,SOs, filtered. The solvent was removed with a rotary evaporator. The
residue was purified by column chromatography on silica gel (PE/EtOAc = 3:1) to afford the desired
product.
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The Proof of Mechanism Experiment.

Constant potential experiment: A mixture of 2-methyl-3-phenylquinazolin-4-(3H)-one (0.3
mmol), benzylamine (0.9 mmol), ammonium tetrafluoroborate (0.3 mmol) and NH4l (0.06 mmol)
and DMF = 3 mL was added to an undivided cell. The cell was equipped with platinum electrode
as both the anode and cathode. The reaction mixture was stirred and electrolyzed at a constant
potential of 0.9V [the first oxidation potential of iodide ion 0.7V vs. Ag/AgCI (0.199V)] under
80°C for 75h. And we can get the desired product 3aa with a yield of 49.7%, which indicated the
iodin free radical is the catalyst of the system.
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Figure S1. The GC-MS result of constant potential experiment
Nitrogen atmosphere experiment: A mixture of 2-methyl-3-phenylquinazolin-4-(3H)-one (0.3
mmol), benzylamine (0.9 mmol), ammonium tetrafluoroborate (0.3 mmol) and NH4l (0.06 mmol),
and DMF = 3 mL was added to an undivided cell. The cell was equipped with platinum electrode
as both the anode and cathode. The reaction mixture was stirred and electrolyzed at a constant
current of 10 mA under 80°C. And we can get the desired product 3aa with a yield of 62.2%,
which indicated O; is not necessary for the reaction and we think the mechanism of the iodide
intermediates is suitable.
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Figure S2. The GC-MS result of nitrogen atmosphere experiment
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Cyclic Voltammetry Studies

Cyclic voltammetry data were measured with a Shanghai Chenhua potentiostat (CHI760E).
Working electrode: The working electrode is a 3 mm diameter Pt disk working electrode.
Polished with 0.3 pm aluminum oxide and then sonicated in distilled water before drying.
Reference electrode: The reference electrode consisted of a silver wire covered with silver
chloride immersed in a saturated solution of potassium chloride.

Counter electrode: The counter electrode is a platinum wire that was polished with sand paper.
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Figure S3. Cyclic voltammograms of 1a in 0.1 M NH,BF4/DMF using a Pt disk as the working electrode, and Pt wire and
Ag/AgCl as the counter and reference electrodes, at a scan rate of 100 mV/s: background (curve a), 1a (5 mmol/L) (curve b), 2a
(15 mmol/L) (curve c¢), and NH4I (2 mmol/L) (curve d).
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Figure S4. Cyclic voltammograms of 1a and TMSCN in 0.1 M NH,BF./(DMA+DMF) using a Pt disk as the working electrode,

and Pt wire and Ag/AgCl as the counter and reference electrodes, at a scan rate of 100 mV/s: background (curve a), 1a (5
mmol/L) (curve b), 2a (15 mmol/L) (curve c¢), NH4I (2 mmol/L) (curve d), and TMSCN (15 mmol/L) (curve e).
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Figure S5. Cyclic voltammograms of 1a in 0.1 M NH4BF4/DMF using a Pt disk as the working electrode, and Pt wire and

Ag/AgCl as the counter and reference electrodes, at a scan rate of 100 mV/s: background (curve a), 1a(5 mmol/L) and NH.4I (2
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mmol/L) (curve b) and 5 (5 mmol/L) (curve c).
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Figure S6. Cyclic voltammograms of 1a in 0.1 M NH4BF4/DMF using a Pt disk as the working electrode, and Pt wire and
Ag/AgCl as the counter and reference electrodes, at a scan rate of 100 mV/s: background (curve a), NH4I (2 mmol/L) (curve b)
and 6 (5 mmol/L) (curve ¢) and the mixture of 6 and NH,I (curve d).

Figure S3 and Figure S4 showed that no obvious oxidation wave of 2-methyl-3-
phenylquinazolin-4-(3H)-one 1a was observed (curve b in Fig. S3, curve b in Fig. S4). This result
was perhaps due to the inertness of the C(sp*)-H bond, and CV results indicated that the iodide
anion should be oxidized first compared to benzylamine, and the following transformation can
be initiated from this oxidized iodide ion, which should be the intermediate of this
reaction.When 1a was mixed with NH4I, the results showed multiple new oxidation peak signals
appeared, which indicated that iodine species could activate 1a under electrochemical conditions.
It coincided with the curve of iodinate 5, which implied that compound 5 was a possible
intermediate in the reaction. (Fig. S5) And no obvious oxidation wave of 6, which indicted iodide
anion was important for the next stage to get the desired products. (Fig. S6)
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Detail Descriptions for Products

1,4-diphenylimidazo[1,5-a]quinazolin-5(4H)-one (3aa)>®

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 93% yield, 94.1 mg.
m.p. 216 - 217°C. '"H NMR (500 MHz, CDCls) 6 8.39 (d, J= 7.7 Hz, 1H),
7.72-7.45 (m, 10H), 7.39 (dt, J = 22.5, 6.9 Hz, 2H), 7.29 (d, J = 8.1 Hz,
1H), 6.29 (s, 1H). 3C NMR (125 MHz, CDCl;) § 157.8, 140.0, 136.3,

135.8, 134.0, 133.8, 132.6, 130.2, 130.0, 129.8, 129.6, 129.4, 129.0, 128.0, 125.9, 118.1, 116.6,
109.8. HRMS (ESI) m/z caled for C2oH;sN3O [M+H]" 338.1288, found 338.1294.

1-(2-chlorophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ab)

@i:N

. J

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 85% yield, 94.8 mg.
m.p. 225 - 226°C. '"H NMR (500 MHz, CDCl3): 5 8.42 (dd, J=7.8, 1.7 Hz,
1H), 7.68 — 7.38 (m, 11H), 7.01 (d, J= 8.3 Hz, 1H), 6.35 (s, 1H). *C NMR
(125 MHz, CDCl3): ¢ 157.7, 136.6, 136.2, 135.7, 135.3, 134.3, 133.7,

132.5,132.2,131.6,130.2, 130.1, 129.5, 128.0, 127.7, 126.1, 117.9, 115.2, 109.9. HRMS (ESI) m/z
caled for CooH14CIN3O [M+H]" 372.0898, found 372.0904.

1-(2-bromophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ac)

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 84% yield, 104.9mg.
m.p. 238 - 239°C. 'H NMR (500 MHz, CDCl;): § 8.41 (d,J=7.7 Hz, 1H),
7.75 (d, J = 8.0 Hz, 1H), 7.65 — 7.38 (m, 10H), 6.97 (d, J = 8.3 Hz, 1H),
6.35 (s, 1H). BC NMR (125 MHz, CDCls): 8 157.7, 137.8, 136.2, 135.6,

134.4, 134.3, 133.5, 133.2, 132.6, 131.8, 130.2, 130.1, 129.5, 128.2, 128.0, 126.1, 125.3, 117.8, 115.3,
109.7. HRMS (ESI) m/z calcd for C2,H14BrN3;O [M+H] " 415.0320, found 410.0327.

1-(3-fluorophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ad)

oo
ot

F

|\ J

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 92% yield, 98.1 mg.
m.p. 220 - 221°C. '"H NMR (500 MHz, CDCl;): 6 8.42 (dd,J=7.8, 1.7 Hz,
1H), 7.61 (t,J=17.6 Hz, 2H), 7.57 — 7.47 (m, 5H), 7.43 (d,J= 7.3 Hz, 2H),
7.37 (dt, J=9.2,2.0 Hz, 1H), 7.32 (d, J= 8.3 Hz, 1H), 7.24 (dd, J = 8.4,
2.6 Hz, 1H), 6.30 (s, 1H). '*C NMR (125 MHz, CDCl5):5 162.8 (d, J =

248.5 Hz), 157.7, 138.6, 138.6, 136.1, 135.5, 134.4 (d, J= 8.2 Hz), 134.3, 133.9, 130.7 (d, /= 8.4
Hz), 130.4,130.0 (d, /=116.8 Hz), 127.9, 126.2, 125.4 (d, /= 3.1 Hz), 118.2, 116.9 (d, /= 8.5 Hz),
116.8 (d,J=10.1 Hz), 116.5, 110.0. '°’F NMR (470 MHz, CDCl3) & -111.2. HRMS (ESI) m/z caled
for C2oH14FN3O [M+H] " 356.1194, found 356.1201.
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4-phenyl-1-(4-(trifluoromethyl)phenyl)imidazo[1,5-a]quinazolin-5(4H)-one (3ae)

( o \ The title compound was prepared according to the general working
@\/‘(NQ procedure and purified by column chromatography (petroleum
N/\S ether/ethyl acetate = 3:1) to give the product as a white solid. 85% yield,

103.3 mg. m.p. 170 - 171°C. '"H NMR (500 MHz, CDCls): & 8.42 (dd, J
=7.8,1.7Hz, 1H), 7.79 (s, 4H), 7.63 — 7.48 (m, 6H), 7.45 — 7.40 (m, 1H),
7.34 —7.28 (m, 1H), 6.33 (s, 1H). *C NMR (125 MHz, CDCls):5 157.7,
138.5, 136.0, 135.4, 134.6, 133.9, 131.5 (q, J = 33.0 Hz), 130.5, 130.2, 129.9, 129.5, 129.4, 128.7,
127.9, 127.5, 126.4, 126.0 (q, J = 3.7 Hz), 122.8 (q, J = 272.4 Hz) 118.3, 116.5, 110.5. 9F NMR
(470 MHz, CDCls) § -62.7. HRMS (ESI) m/z calcd for CosHy4FsN3O [M+H]" 406.1162, found
406.1168.

1-(4-methoxyphenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3af)

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum

o

>0

.
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J/

ether/ethyl acetate = 3:1) to give the product as a white solid. 98% yield,
108.0 mg. m.p. 243 - 244°C. '"H NMR (500 MHz, CDCls): 6 8.39 (d, J =
7.9 Hz, 1H), 7.67 — 7.29 (m, 10H), 7.05 (d, J = 8.2 Hz, 2H), 6.27 (s, 1H),
3.91 (s, 3H). *C NMR (125 MHz, CDCl3): 4 160.7, 157.7, 140.0, 136.3,

1359, 133.8, 131.1, 130.2, 130.1, 129.4, 127.9, 125.9, 124.7, 118.2, 116.5, 114.5, 109.4, 55.4.
HRMS (ESI) m/z calcd for C23H17N30, [M+H]" 368.1394, found 368.1401.

4-phenyl-1-(p-tolyl)imidazo[1,5-a]quinazolin-5(4H)-one (3ag)

o

s
o

J/

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum
ether/ethyl acetate = 3:1) to give the product as a white solid. 96% yield,
101.2 mg. m.p. 238 - 239°C. '"H NMR (500 MHz, CDCls): § 8.39 (dd, J
=7.8,1.8 Hz, 1H), 7.60 (t,J= 7.6 Hz, 2H), 7.55-7.48 (m, 5H), 7.44-7.31
(m, 5H), 6.26 (s, 1H), 2.47 (s, 3H). 3C NMR (125 MHz, CDCl3): 5 157.8,

\H3C
140.2, 139.9, 136.2, 135.9, 133.9, 133.8, 130.2, 130.1, 129.8, 129.6, 129.5, 129.4, 128.0, 125.9,
118.1, 116.6, 109.6, 21.6. HRMS (ESI) m/z calcd for Co3Hi7N3O [M+H]" 352.1444, found

352.1450.

1-(4-fluorophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ah)

/©/L
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The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 93% yield, 99.1 mg.
m.p. 221 - 222°C. '"H NMR (500 MHz, CDCl;): & 8.41 (dd, J = 7.8, 1.7
Hz, 1H), 7.66 — 7.40 (m, 9H), 7.29 — 7.19 (m, 3H), 6.28 (s, 1H). *C NMR
(125 MHz, CDCl3): 6 1163.5 (d, J=250.4 Hz), 157.7, 138.9, 135.9 (d, J

=57.0 Hz), 134.1, 133.9, 131.7 (d, J = 8.4 Hz), 130.4, 130.1, 129.5, 128.7, 127.9, 126.1, 118.2,
116.4 (d, J=2.3 Hz), 116.2, 109.8. "’F NMR (470 MHz, CDCl3) 4 -110.3. HRMS (ESI) m/z calcd
for C2oH14FN3O [M+H] " 356.1194, found 356.1201.
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1-(4-chlorophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ai)

f Qﬂ“@\
o

! J

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 92% yield, 102.6 mg.
m.p. 225 - 226°C. '"H NMR (500 MHz, CDCl;): 8 8.41 (dd, J=7.8, 1.7
Hz, 1H), 7.62 —7.56 (m, 4H), 7.56 — 7.46 (m, 6H), 7.42 (t,J=7.5 Hz, 1H),
7.31 (d, J = 8.4 Hz, 1H), 6.29 (s, 1H). 3*C NMR (125 MHz, CDCl5): 8

157.7, 138.8, 136.1, 135.9, 135.6, 134.3, 133.9, 130.9, 130.4, 130.1, 129.6, 129.5, 129.4, 127.9,
126.2, 118.2, 116.5, 110.0. HRMS (ESI) m/z calcd for CH14CIN;O [M+H]" 372.0898, found

372.0904.

1-(4-bromophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3aj)

, @&@\
o

\Br J

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 90% yield, 112.4 mg.
m.p. 246 - 247°C. 'H NMR (500 MHz, CDCl5): 8 8.41 (d,J=7.8 Hz, 1H),
7.67 (d, J= 8.1 Hz, 2H), 7.60 (t, J= 7.6 Hz, 2H), 7.52 (dq, J = 16.0, 7.5
Hz, 6H), 7.42 (t, J= 7.6 Hz, 1H), 7.32 (d, J = 8.4 Hz, 1H), 6.29 (s, 1H).

BCNMR (125 MHz, CDCl3): 8 157.7, 138.8, 136.1, 135.6, 134.3, 133.9, 132.3, 131.4, 131.2, 130.5,
130.1, 129.5, 127.9, 126.2, 124.2, 118.2, 116.5, 110.0. HRMS (ESI) m/z caled for C22H14BrN3;O
[M+H]" 416.0393, found 416.0399.

1-(2-chloro-4-fluorophenyl)-4-phenylimidazo[1,5-a]Jquinazolin-5(4H)-one (3ak)

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 87% yield, 104.1 mg.
m.p. 232 - 234°C. "H NMR (500 MHz, CDCl3): 5 8.42 (dd, J=7.9, 1.7 Hz,
1H), 7.61 (q, J = 8.1 Hz, 3H), 7.55 — 7.48 (m, 4H), 7.46 — 7.42 (m, 1H),
7.36 (dd, J=8.2,2.0 Hz, 1H), 7.27 (td, J= 9.6, 2.2 Hz, 2H), 6.35 (s, 1H).

13C NMR (125 MHz, CDCL): § 160.4 (d, J = 253.5 Hz), 157.6, 137.3 (d, J = 9.8 Hz), 136.1, 135.6,
134.5, 134.2, 132.8 (d, J= 2.9 Hz), 132.8, 130.3, 130.1, 129.5, 127.9, 126.3, 125.6, 125.6, 119.8 (d,
J =153 Hz), 118.1, 117.1 (d, J = 24.4 Hz), 115.2, 110.6. "9F NMR (470 MHz, CDCls) & -109.4.

HRMS (ESI) m/z caled for C22Hi3CIFN3O [M+H] " 390.0804, found 390.0810.

1-(benzo[d][1,3]dioxol-5-yl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3al)

o
o

o)
L -0

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 87% yield, 99.5 mg. m.p.
238 - 239°C. '"H NMR (500 MHz, CDCls): & 8.39 (d, /= 7.9 Hz, 1H), 7.67
—7.32 (m, 8H), 7.20 — 6.87 (m, 3H), 6.25 (s, 1H), 6.08 (s, 2H).!3C NMR
(125 MHz, CDCls): 6 157.7, 148.9, 148.1, 139.6, 136.2, 135.8, 133.8, 130.3,
130.1, 129.4, 128.0, 125.9, 123.9, 118.2, 116.6, 110.0, 109.5, 108.9, 101.6.

HRMS (ESI) m/z caled for C23HisN3Os [M+H] " 382.1186, found 382.1194.
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4-phenyl-1-(thiophen-2-yl)imidazo[1,5-a]quinazolin-5(4H)-one (3am)

e
o

The title compound was prepared according to the general working procedure
and purified by column chromatography (petroleum ether/ethyl acetate = 3:1)
to give the product as a white solid. 83% yield, 85.5 mg. m.p. 221 - 223°C.
'"H NMR (500 MHz, CDCI3): 4 8.40 (dd, J=7.8, 1.7 Hz, 1H), 7.62 — 7.56 (m,
3H), 7.55—-7.47 (m, 4H), 7.44 — 7.33 (m, 3H), 7.20 (dd, /= 5.2, 3.5 Hz, lH),

o
6.31 (s, lH); 13C NMR (125 MHz, CDC13): 6 157.7, 136.1, 135.7, 134.4,
134.1, 132.8, 132.6, 130.2, 130.1, 130.1, 129.5, 128.8, 127.9, 127.6, 126.2, 118.1, 116.2, 110.3.
HRMS (ESI) m/z calced for CooH13N308 [M—&-H]+ 344.0852, found 344.0858.

6-bromo-1,4-diphenylimidazo[1,5-a]quinazolin-5(4H)-one (3ba)

( &r o Y\ The title compound was prepared according to the general working procedure

@ and purified by column chromatography (petroleum ether/ethyl acetate = 3:1)

@xz‘fg to give the product as a white solid. 94% yield, 117.4 mg. m.p. 242 - 244°C.

l\N '"H NMR (500 MHz, CDCl5): 8 7.69 (d, J= 8.0 Hz, 1H), 7.58 (d, J = 6.6 Hz,

4H), 7.55 — 7.47 (m, 6H), 7.42 — 7.32 (m, 2H), 7.18 (t, J= 8.2 Hz, 1H), 6.23

> (s, 1H). 3C NMR (125 MHz, CDCl;): 8 156.2, 140.2, 138.0, 136.2, 133.6,

133.6, 133.2, 132.4, 130.1, 129.8, 129.4, 129.4, 129.1, 128.1, 125.4, 116.8, 116.0, 109.3. HRMS
(ESI) m/z caled for C2oH14BrN3;O [M+H] ™ 416.0393, found 416.0399.

J

7-fluoro-1,4-diphenylimidazo[1,5-a]quinazolin-5(4H)-one (3ca)

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 89% yield, 94.9 mg. m.p.
222 -223°C. '"HNMR (500 MHz, CDCl5): 8 8.06 (d, J = 8.3 Hz, 1H), 7.66
—7.43 (m, 10H), 7.28 (d, J = 14.3 Hz, 1H), 7.15 (d, J = 8.4 Hz, 1H), 6.30
(s, 1H). P*C NMR (125 MHz, CDCl3): *C NMR (126 MHz, CDCl3) 8 159.9
(d, J=248.3 Hz), 156.8, 139.8, 135.9, 133.7, 132.3, 130.1, 129.9, 129.6, 129.6, 129.2, 127.8, 121.3
(d, J=23.6 Hz), 120.2, 120.2, 118.7 (d, J = 7.4 Hz), 116.1 (d, J = 24.5 Hz), 109.9. HRMS (ESI) m/z
calcd for CoH14FN3O [M+H] " 356.1194, found 356.1189.

7-chloro-1,4-diphenylimidazo|1,5-a]quinazolin-5(4H)-one (3da)

\QQDN@

:; | The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl

=

=~

.

J

acetate = 3:1) to give the product as a white solid. 86% yield, 95.9 mg. m.p.
226 - 227°C. '"H NMR (500 MHz, CDCls): 8 8.32 (s, 1H), 7.64 — 7.47 (m,
10H), 7.39 —7.35 (m, 1H), 7.21 (d, J= 8.9 Hz, 1H), 6.28 (s, 1H); *C NMR
(125 MHz, CDCl3): 6 156.7, 140.0, 135.9, 134.2, 133.8, 133.7, 132.1, 131.8,

130.2, 130.1, 129.7, 129.6, 129.6, 129.2, 127.8, 119.6, 118.2, 110.0. HRMS (ESI) m/z caled for
C2H14CIN3O [M+H]" 372.0898, found 372.0895.

8-chloro-1,4-diphenylimidazo[1,5-a]quinazolin-5(4H)-one (3ea)
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140.2, 136.4, 1359, 1

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 84% yield, 93.1 mg. m.p.
210 - 212°C. 'H NMR (500 MHz, CDCl3): 8 8.31 (d, J= 8.4 Hz, 1H), 7.63
—7.53 (m, 8H), 7.51 — 7.48 (m, 2H), 7.34 (dd, J = 8.5, 2.0 Hz, 1H), 7.23
(d, J=1.9 Hz, 1H), 6.28 (s, 1H); 1*C NMR (125 MHz, CDCl5): § 157.1,
34.0, 131.9, 131.6, 130.2, 130.2, 130.0, 129.6, 129.3, 127.9, 126.4, 116.9,

116.6, 115.5, 110.0. HRMS (ESI) m/z calcd for C22H14CIN3O [M+H] " 372.0898, found 372.0902.

9-methyl-1,4-diphen

134.6, 133.9, 133.6, 1

ylimidazo[1,5-a]quinazolin-5(4H)-one (3fa)

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a white solid. 75% yield, 79.1 mg. m.p.
203 - 205°C. '"H NMR (500 MHz, CDCl5): 8 8.19 (d, J=2.2 Hz, 1H), 7.66 —
7.57 (m, 4H), 7.52 (dt, J = 10.7, 7.3 Hz, 6H), 7.25 — 7.15 (m, 2H), 6.28 (s,
1H), 2.41 (s, 3H); *C NMR (125 MHz, CDCls): § 157.9, 139.8, 136.4, 136.0,
32.6, 130.0, 130.0, 129.6, 129.6, 129.3, 128.9, 128.0, 117.9, 116.5, 109.7,

20.8.. HRMS (ESI) m/z caled for Co3H;7N;O [M+H] 352.1444, found 352.1450.

4-(4-methoxyphenyl)-1-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ga)

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum
ether/ethyl acetate = 3:1) to give the product as a white solid. 96% yield,
105.8 mg. m.p. 233 - 234°C. 'H NMR (500 MHz, CDCls): § 8.39 (dd, J
=7.6,1.9 Hz, 1H), 7.65 — 7.60 (m, 2H), 7.53 (h, J = 6.4, 5.5 Hz, 3H), 7.44

~7.37 (m, 4H), 7.28 (d, J= 10.2 Hz, 1H), 7.09 (d, J = 8.6 Hz, 2H), 6.30 (s,

1H), 3.89 (s, 3H). *C NMR (125 MHz, CDCls): § 160.0 158.0, 140.0, 135.7, 134.3, 133.7, 132.5, 130.2,
129.8, 129.6, 129.0, 129.0, 128.7, 125.9, 118.2, 116.6, 115.3, 109.7, 55.6. HRMS (ESI) m/z calcd for
C23Hi7N303 [M+H] " 368.1394, found 368.1400.

1-phenyl-4-(p-tolyl)imidazo[1,5-a]quinazolin-5(4H)-one (3ha)

N

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum
ether/ethyl acetate = 3:1) to give the product as a white solid. 90% yield,
94.9 mg. m.p. 243 - 244°C. 'H NMR (500 MHz, CDCl5): 8 8.39 (dd, J =
7.7, 1.9 Hz, 1H), 7.68 — 7.59 (m, 2H), 7.52 (tt, J= 6.3, 3.1 Hz, 3H), 7.44

~7.33 (m, 6H), 7.28 (d, J = 8.4 Hz, 1H), 6.30 (s, 1H), 2.46 (s, 3H); 13C

NMR (125 MHz, CDCls): § 157.8, 139.9, 139.4, 135.8, 134.2, 133.7, 133.6, 132.6, 130.7, 130.3, 129.8,
129.6, 129.0, 127.6, 125.9, 118.2, 116.6, 109.8, 21.4. HRMS (ESI) m/z calcd for Co3H17N30 [M+H]"

352.1444, found 352.1448.

4-(4-fluorophenyl)-1-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ia)
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4 5 F* The title compound was prepared according to the general working
@\/‘(N /@/ procedure and purified by column chromatography (petroleum ether/ethyl
N/\S acetate = 3:1) to give the product as a white solid. 92% yield, 98.1 mg. m.p.
=\ 216 -217°C. 'H NMR (500 MHz, CDCl3): 6 8.39 (dd, /= 7.7, 1.9 Hz, 1H),
©/L 7.67—17.60 (m, 2H), 7.59 — 7.47 (m, SH), 7.47 — 7.38 (m, 2H), 7.33 - 7.27

(m, 3H), 6.29 (s, 1H). *C NMR (125 MHz, CDCls): 5 163.5 (d, J = 250.4
Hz), 162.6, 157.7, 138.9, 135.9 (d, J= 57.0 Hz), 134.1, 133.9, 131.71 (d, J = 8.4 Hz), 130.4, 130.1,
129.5,128.7, 127.9, 126.1, 118.2, 116.4 (d, J= 2.3 Hz), 116.2, 109.7. °F NMR (470 MHz, CDCL)
8 -111.2. HRMS (ESI) m/z caled for Co,H4FN;O [M+H] " 356.1194, found 356.1201.

4-(4-chlorophenyl)-1-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ja)

’ 5 Cl‘ The title compound was prepared according to the general working
@\/Z(N /@/ procedure and purified by column chromatography (petroleum ether/ethyl
N/\S acetate = 3:1) to give the product as a white solid. 89% yield, 99.3 mg. m.p.
=\ 226 -227°C. '"HNMR (500 MHz, CDCIlz): 8 8.37 (dd, J=7.7, 1.8 Hz, 1H),
©/L 7.64 —7.59 (m, 2H), 7.59 — 7.52 (m, SH), 7.47 - 7.39 (m, 4H), 7.28 (d, J =
h 8.1 Hz, 1H), 6.30 (s, 1H). 3C NMR (125 MHz, CDCls): *C NMR (126
MHz, CDCl3) 6 157.7, 140.3, 135.8, 135.3, 134.6, 134.0, 133.6, 132.4, 130.4, 130.3, 129.9, 129.6,
129.4, 129.1, 126.1, 117.9, 116.7, 109.7. HRMS (ESI) m/z calcd for C2H4CIN;O [M+H]"
372.0898, found 372.0904.

1-phenyl-4-(o-tolyl)imidazo[1,5-a]quinazolin-5(4H)-one (3ka)
4 o \ The title compound was prepared according to the general working procedure
\ /Q and purified by column chromatography (petroleum ether/ethyl acetate = 3:1)
N/\g e to give the product as a white solid. 81% yield, 85.4 mg. m.p. 206 - 208°C. 'H
=\ NMR (500 MHz, CDCl3): 6 8.41 (d, /= 7.6 Hz, 1H), 7.65 (dd, J= 6.6, 2.8 Hz,
©/L 2H), 7.56 — 7.50 (m, 3H), 7.46 — 7.36 (m, 6H), 7.32 (d, J = 8.3 Hz, 1H), 6.16
(s, 1H), 2.25 (s, 3H). *C NMR (125 MHz, CDCls): *C NMR (126 MHz,
CDCl3) 6 157.3, 140.1, 136.2, 135.9, 135.1, 133.8, 133.4, 132.6, 131.7, 130.3, 129.8, 129.8, 129.7,
129.0,128.2, 127.7,125.9, 118.0, 116.6, 109.6, 17.5. HRMS (ESI) m/z calcd for C23H17N30 [M+H]

" 352.1444, found 352.1449.

g J

5-ox0-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4aa)

o The title compound was prepared according to the general working procedure

@\/‘(N/Q and purified by column chromatography (petroleum ether/ethyl acetate = 3:1)

N/\S—CN to give the product as a light yellow solid. 91% yield, 98.9 mg. m.p. 275 -

=N 277°C. '"H NMR (500 MHz, CDCls): 8 8.46 — 8.37 (m, 1H), 7.68 — 7.55 (m,

©/L 8H), 7.53 — 7.46 (m, 4H), 7.27 (d, J = 6.6 Hz, 1H); '3*C NMR (125 MHz,

CDCl3): 3C NMR (126 MHz, CDCls) § 157.8, 141.0, 138.9, 135.0, 134.5,

134.4, 131.0, 130.9, 130.8, 130.5, 130.4, 129.6, 129.4, 128.9, 127.3, 117.9, 117.0, 112.4, 95.6.
HRMS (ESI) m/z caled for Co3H1sN4O [M+H]" 363.1240, found 362.1246.

6-bromo-5-oxo-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4ba)
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(B, N\ The title compound was prepared according to the general working procedure
Q/‘(N /@ and purified by column chromatography (petroleum ether/ethyl acetate = 3:1)
N /\g; to give the product as a light yellow solid. 80% yield, 105.9 mg. m.p. 282 -
SN CN 284°C. 'H NMR (500 MHz, CDCl3): 6 7.81 — 7.77 (m, 1H), 7.65 (h, J= 2.7
©/L Hz, 3H), 7.62 — 7.53 (m, SH), 7.50 — 7.47 (m, 2H), 7.35 - 7.32 (m, 1H), 7.28
A 7 724 (m, 2H); ¥C NMR (125 MHz, CDCls): & 156.1, 141.1, 138.5, 137.2,
134.8,134.3,133.7,131.0,130.8, 130.3, 129.4, 129.4, 128.9, 127.7,125.8,117.1, 115.9, 112.2,95.2.
HRMS (ESI) m/z calcd for C23H13BrN4O [M+H] " 441.0346, found 441.0352.

7-methoxy-5-o0xo0-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4ca)

oo o The title compound was prepared according to the general working
\ /@ procedure and purified by column chromatography (petroleum

N /\g_ ether/ethyl acetate = 3:1) to give the product as a light yellow solid. 91%

sy OV | yield, 107.1 mg. m.p. 284 - 286°C. 'H NMR (500 MHz, CDCls): § 7.80

) (d,J=3.1 Hz, 1H), 7.68 — 7.45 (m, 10H), 7.18 (d, J= 9.3 Hz, 1H), 7.04

(dd, J=9.3, 3.1 Hz, 1H), 3.87 (s, 3H). 3C NMR (125 MHz, CDCl5): 13C
NMR (126 MHz, CDCl3) § 158.2, 157.8, 140.5, 138.4, 134.5, 131.0, 130.8, 130.8, 130.3, 129.6,
129.3,128.9, 128.8, 122.6, 119.1, 118.6, 112.6, 111.6,95.4,77.4, 77.1, 76.9, 56.0. HRMS (ESI) m/z
caled for C24H16N4O2 [M+H] ™ 393.1346, found 393.1352.

7-methyl-5-o0xo0-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4da)

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl

acetate = 3:1) to give the product as a light yellow solid. 84% yield, 94.8
mg. m.p. 284 - 285°C. 'H NMR (500 MHz, CDCl5): 8 8.18 (s, 1H), 7.66 —

' N\
Me O
SaRS
o
N
7.59 (m, 5H), 7.56 (d, J= 7.2 Hz, 2H), 7.48 (dd, J= 6.3, 3.1 Hz, 2H), 7.30

b ' (q.J=11.3,9.5 Hz, 2H), 7.14 (d, J = 8.7 Hz, 1H), 2.43 (s, 3H).; 3C NMR
(125 MHz, CDCls): 8 157.9, 140.8, 138.8, 137.7, 135.5, 134.5, 132.8, 130.9, 130.7, 130.3, 130.1,
129.6, 129.3, 128.9, 127.8, 117.6, 116.9, 112.60, 95.5, 20.9. HRMS (ESI) m/z calcd for Co4HiNsO
[M+H]" 377.1397, found 377.1403.

7-fluoro-5-0x0-1,4-diphenyl-4,5-dihydroimidazo|1,5-a]quinazoline-3-carbonitrile (4ea)

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a light yellow solid. 94% yield, 107.3
mg. m.p. 287 - 289°C. '"H NMR (500 MHz, CDCls): & 8.07 (dd, J= 8.0, 3.0
Hz, 1H), 7.70 - 7.56 (m, 8H), 7.49 (dd, J= 6.6, 3.0 Hz, 2H), 7.27 - 7.16 (m,
2H)."3C NMR (125 MHz, CDCl;):8 160.5 (d, J = 251.0 Hz), 156.9, 156.9,
140.7,138.4, 134.2,131.4 (d, J=2.7 Hz), 131.1, 131.0, 130.6, 130.4, 129.6, 129.5, 128.8, 122.2 (d,
J=23.8 Hz), 120.0 (d,J= 7.9 Hz), 119.3 (d, /= 7.6 Hz), 116.3 (d, J = 24.6 Hz), 112.2, 95.9. 19F NMR
(470 MHz, CDCl3) § -111.3. HRMS (ESI) m/z calcd for C23Hi3FN4O [M+H]" 381.1146, found
381.1152.

7-chloro-5-0x0-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4fa)
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; | o N\ The title compound was prepared according to the general working

\ /@ procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a light yellow solid. 92% yield, 109.5
mg. m.p. 282 - 284°C. 'H NMR (500 MHz, CDCls): & 8.36 (d, J = 2.6 Hz,
1H), 7.68 — 7.54 (m, 8H), 7.50 — 7.42 (m, 3H), 7.20 (d, /= 9.1 Hz, 1H). 13C
NMR (125 MHz, CDCls): 6 156.8, 140.9, 138.5, 134.6, 134.2, 133.4, 133 .4,
131.2, 131.0, 130.5, 130.4, 129.9, 129.6, 129.5, 128.8, 119.3, 118.5, 112.2, 96.0. HRMS (ESI) m/z
calcd for Co3H 3CINSO [M+H]" 397.0851, found 397.0856.

9-methyl-5-o0xo0-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4ga)

o The title compound was prepared according to the general working procedure
Q\/KN @ and purified by column chromatography (petroleum ether/ethyl acetate = 3:1)
N/\S’ to give the product as a light yellow solid. 73% yield, 82.4 mg. m.p. 251 -
“@%N N 1 252°C. THNMR (500 MHz, CDCls): § 8.24 (dd, J= 7.5, 1.8 Hz, 1H), 7.64 —
7.60 (m, 3H), 7.51 — 7.41 (m, 8H), 7.33 (dd, J= 9.0, 3.4 Hz, 1H), 1.73 (s,
3H). BCNMR (125 MHz, CDCls): 4 158.4, 143.3,139.7, 138.1, 134.2, 131.7,
130.8,130.1, 129.9, 129.2,129.0, 128.9, 128.3, 127.8, 127.7, 126.7,121.1, 112.6,96.1, 21.1. HRMS
(ESI) m/z caled for C24H 6N4O [M+H] ™ 377.1397, found 377.1403.
4-(4-methoxyphenyl)-5-oxo-1-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-
carbonitrile (4ha)

o o The title compound was prepared according to the general working
e
N/Q/ procedure and purified by column chromatography (petroleum

N/g— ether/ethyl acetate = 3:1) to give the product as a light yellow solid. 94%
N yield, 110.3 mg. m.p. 295 - 297°C. 'H NMR (500 MHz, CDCl;):  8.42
(dd, J=6.4,3.3 Hz, IH), 7.74 — 7.44 (m, 8H), 7.40 (d, J= 8.5 Hz, 2H),

7.13 (d, J = 8.4 Hz, 2H), 3.90 (s, 3H). 3C NMR (125 MHz, CDCL): &
161.3, 158.1, 140.9, 139.4, 135.0, 134.4, 130.9, 130.7, 130.5, 129.9, 129.6, 129.3, 127.2, 126.9,
117.9, 116.9, 115.5, 112.6, 95.7, 55.6. HRMS (ESI) m/z caled for Ca4H1sN4O, [M+H] " 393.1346,
found 393.1352.

5-oxo-1-phenyl-4-(p-tolyl)-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4ia)

o Vo The title compound was prepared according to the general working

@\/I(N /©/ procedure and purified by column chromatography (petroleum ether/ethyl

N/\S*CN acetate = 3:1) to give the product as a light yellow solid. 93% yield, 105.0

=N mg. m.p. 302 - 303°C. '"H NMR (500 MHz, CDCls): & 8.47 — 8.38 (m,

©)\ 1H), 7.67 — 7.54 (m, 5H), 7.52 — 7.43 (m, 4H), 7.39 — 7.35 (m, 2H), 7.30

—7.27 (m, 1H), 2.50 (s, 3H). '*C NMR (125 MHz, CDCls): ! § 157.9,

141.3, 140.9, 139.0, 134.9, 134.4, 131.7, 130.9, 130.9, 130.8, 130.5, 129.6, 129.3, 128.5, 127.2,

117.9, 116.9, 112.6, 95.6, 21.5. HRMS (ESI) m/z calcd for C24Hi6N4O [M+H]" 377.1397, found
377.1403.

4-(4-fluorophenyl)-5-oxo-1-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
(4ja)
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o . The title compound was prepared according to the general working

@\/KN /@/ procedure and purified by column chromatography (petroleum ether/ethyl

N/\S*CN acetate = 3:1) to give the product as a light yellow solid. 89% yield, 101.7

=N mg. m.p. 283 - 284°C. '"H NMR (500 MHz, CDCl3): 5 8.43 — 8.38 (m, 1H),

©)\ 7.66 —7.56 (m, 5H), 7.53 — 7.46 (m, 4H), 7.36 — 7.31 (m, 2H), 7.28 (td, J

=3.3,2.7, 1.5 Hz, 1H). 3C NMR (125 MHz, CDCl3): 4 163.8 (d, J=251.6

Hz), 157.9, 141.2, 138.9, 135.0, 134.7, 131.0, 130.9 (d, /= 7.1 Hz), 130.8, 130.4, 130.2 (d, J=3.2

Hz), 129.5 (d, J=25.7 Hz), 127.4, 117.7, 117.6, 117.4, 117.0, 112.5, 95.6. HRMS (ESI) m/z calcd
for Co3H3FN3O [M+H] " 381.1146, found 381.1152.

4-(4-chlorophenyl)-5-oxo-1-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
(4ka)

o N The title compound was prepared according to the general working
@\/I(N /@ procedure and purified by column chromatography (petroleum ether/ethyl
N/\S’CN acetate = 3:1) to give the product as a light yellow solid. 87% yield, 103.6
=\ mg. m.p. 269 - 271°C. 'H NMR (500 MHz, CDCls): 6 8.46 —8.38 (m, 1H),
©)\ 7.65 —7.56 (m, 7H), 7.54 — 7.49 (m, 2H), 7.46 — 7.42 (m, 2H), 7.31 - 7.27
(m, 1H). *CNMR (125 MHz, CDCl3): 8 157.7, 141.1, 138.5, 137.1, 135.0,
134.7, 1327, 130.9, 130.8, 130.6, 130.5, 130.3, 129.6, 129.4, 127.4, 117.7, 117.0, 112.5, 95.6.
HRMS (ESI) m/z caled for Co3H3CINSO [M+H] ™ 397.0851, found 397.0857.
4-(4-bromophenyl)-5-0xo0-1-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
(4la)

o o The title compound was prepared according to the general working

@\/‘(N/Q/ procedure and purified by column chromatography (petroleum ether/ethyl

N/\S—CN acetate = 3:1) to give the product as a light yellow solid. 88% yield, 116.5

=N mg. m.p. 275 - 276°C. 'HNMR (500 MHz, CDCl3): 4 8.40 — 8.30 (m, 1H),

©/‘\ 7.62 — 7.47 (m, 7H), 7.44 (p, J = 6.0 Hz, 2H), 7.38 (d, J = 8.2 Hz, 2H),

7.21 (s, 1H). 3C NMR (125 MHz, CDCl;):8 156.7, 140.1, 137.5, 136.1,

133.9,133.6,131.6, 129.8,129.7, 129.6, 129.4, 129.3, 128.5, 128.3, 126.4, 116.6, 115.9, 111.5, 94.6.
HRMS (ESI) m/z calcd for C23H13BrN4O [M+H] ™ 441.0346, found 441.0352.

5-oxo0-1-phenyl-4-(o-tolyl)-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4ma)

The title compound was prepared according to the general working

e N
OMe
Q‘( D procedure and purified by column chromatography (petroleum ether/ethyl
N
N/\ngN
=N

acetate = 3:1) to give the product as a light yellow solid. 82% yield, 92.6 mg.
m.p. 261 - 262°C. "H NMR (500 MHz, CDCls): & 8.47 — 8.36 (m, 1H), 7.65

©)\ —7.43 (m, 10H), 7.36 (dd, J = 17.2, 7.7 Hz, 2H), 2.27 (s, 3H). 3C NMR
N /(125 MHz, CDCl3): 6 157.3, 141.1, 138.4, 137.0, 135.1, 134.6, 133.4, 131.7,
131.3,130.8, 130.5,129.6, 129.3,128.9, 128.9, 128.3, 127.9, 127.8,127.3, 117.7,116.9, 112.2,95 4,
17.4. HRMS (ESI) m/z caled for C24H16N4O [M+H] " 377.1397, found 377.1403.

1-(2-methoxyphenyl)-5-ox0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-
carbonitrile (4ab)
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( o) ) The title compound was prepared according to the general working

N /® procedure and purified by column chromatography (petroleum ether/ethyl

N /\g— acetate = 3:1) to give the product as a light yellow solid. 81% yield, 95.4 mg.

J< /N | m.p. 261 -262°C. 'H NMR (500 MHz, CDCly):  8.40 (dd, J = 7.1, 2.3 Hz,

1H), 7.69 — 7.43 (m, 9H), 7.26 — 7.23 (m, 1H), 7.17 (t, J=7.5 Hz, 1H), 7.04

~ & (d, J = 8.3 Hz, 1H), 3.66 (s, 3H). 3C NMR (125 MHz, CDCl;): 8 157.9,

138.6, 138.4, 135.5, 134.5, 134.5, 132.7, 131.8, 130.9, 130.3, 129.9, 127.1, 121.5, 120.8, 120.4,

117.5, 115.9, 112.6, 111.2, 110.5, 95.6, 55.5. HRMS (ESI) m/z caled for C2sHi6N4O, [M+H]"
393.1346, found 393.1352.

1-(2-chlorophenyl)-5-0x0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile

(4ac)
( o Y The title compound was prepared according to the general working
N@ procedure and purified by column chromatography (petroleum ether/ethyl
N /\g— acetate = 3:1) to give the product as a light yellow solid. 95% yield, 113.1
CN

7.69 —7.47 (m, 11H), 7.07 — 7.00 (m, 1H). 3C NMR (125 MHz, CDCL): &
J157.7,138.6, 137.7, 135.1, 135.0, 134.9, 134.4, 132.4, 132.3, 131.0, 130.7,
130.4, 130.3, 130.2, 129.1, 127.9, 127.4, 117.6, 115.5, 112.3, 95.8. HRMS (ESI) m/z calcd for
Ca3H13CINGO [M+H]" 397.0851, found 397.0857.

I mg. m.p. 274 - 275°C. "H NMR (500 MHz, CDCls): § 8.49 — 8.39 (m, 1H),
L cl

1-(3-chlorophenyl)-5-0x0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
(4ad)
( o ) The title compound was prepared according to the general working
N @ procedure and purified by column chromatography (petroleum
,g; ether/ethyl acetate = 3:1) to give the product as a light yellow solid. 92%
N \@)QN\ CN 1 yield, 109.5 mg. m.p. 261 - 262°C. 'H NMR (500 MHz, CDCl;): & 8.45
—8.37 (m, 1H), 7.68 — 7.59 (m, 6H), 7.56 (dd, J= 8.5, 6.3 Hz, 2H), 7.49
N 7 (dd, J= 5.9, 3.3 Hz, 3H), 7.31 — 7.26 (m, 1H). '3C NMR (125 MHz,
CDCls): 6 157.8, 141.0, 138.9, 135.0, 134.5, 134.4, 131.0, 130.9, 130.8, 130.4, 130.3, 129.6, 129.3,

128.9, 127.8, 127.6, 127.3, 117.9, 117.0, 112.5, 95.6.HRMS (ESI) m/z calcd for C3H;3CIN,O
[M+H]" 397.0851, found 397.0857.

1-(4-methoxyphenyl)-5-oxo-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-
carbonitrile (4ae)
( o N\ The title compound was prepared according to the general working
N /O procedure and purified by column chromatography (petroleum
N /\g; ether/ethyl acetate = 3:1) to give the product as a light yellow solid. 89%

/@/IQN CN yield, 104.8 mg. m.p. 262 - 264°C. '"H NMR (500 MHz, CDCls): § 8.41
(dd,J=17.6,2.0 Hz, 1H), 7.65 (h,J=2.1 Hz, 3H), 7.57 — 7.42 (m, 6H),
MeO 7.34 (dd, J = 8.0, 1.4 Hz, 1H), 7.14 — 7.04 (m, 2H), 3.92 (s, 3H). 13C
NMR (125 MHz, CDCl3): 6 161.4, 157.8, 141.0, 138.8, 135.2, 134.5,

134.5,131.1, 130.9, 130.4, 130.3, 128.9, 127.2, 122.9, 117.9, 116.9, 114.7, 112.5, 95.4, 55.5. HRMS
(ESI) m/z calcd for CoqHi6N4O, [M+H]" 393.1346, found 393.1352.
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5-ox0-4-phenyl-1-(4-(trifluoromethyl)phenyl)-4,5-dihydroimidazo[1,5-a]quinazoline-3-

carbonitrile (4af)

Ve

A
@ “

\F3C

~N

oo

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum
ether/ethyl acetate = 3:1) to give the product as a light yellow solid. 87%
yield, 112.3 mg. m.p. 258 - 259°C. 'H NMR (500 MHz, CDCls): § 8.44
(dd,J=17.5,2.1 Hz, 1H), 7.87 — 7.78 (m, 4H), 7.66 (dt, J= 4.5, 2.7 Hz,
3H), 7.58 — 7.47 (m, 4H), 7.28 (d, J= 1.5 Hz, 1H). *C NMR (125 MHz,

CDCL):3 157.7, 138.4, 136.0, 135.4, 134.6, 133.9, 131.5 (q, J = 33.0 Hz),
130.5, 130.2, 129.9, 129.5, 128.7, 127.9, 127.1, 126.0 (q, J = 3.7 Hz), 123.8 (q, J = 272.4 Hz), 118.3,
116.5, 110.4. '°F NMR (470 MHz, CDCls) 5 -62.8. HRMS (ESI) m/z caled for Ca4H;3F3sN4O [M+H]
" 431.1114, found 431.1116.

1-(4-fluorophenyl)-5-0xo0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
(4ag)

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum ether/ethyl
acetate = 3:1) to give the product as a light yellow solid. 85% yield, 97.0
mg. m.p. 256 - 258°C. 'H NMR (500 MHz, CDCls): § 8.42 (dd, J = 7.3,
2.2 Hz, 1H), 7.63 (ddd, J = 13.9, 5.8, 2.4 Hz, SH), 7.56 — 7.47 (m, 4H),
7.29 —7.25 (m, 3H).; 3C NMR (125 MHz, CDCl;3): 4 164.0 (d, J = 252.3
Hz), 157.7, 139.9, 138.9, 134.9, 134.6, 134.4, 131.8 (d, J = 8.6 Hz), 131.0, 130.6, 130.3, 128.9,
127.4,127.0 (d, J= 3.6 Hz), 117.9, 116.7 (d, J = 1.6 Hz), 116.6, 112.3, 95.7. '°F NMR (470 MHz,
CDCls) § -108.2. HRMS (ESI) m/z calcd for Co3H3FN4O [M+H] "™ 381.1146, found 381.1152.

1-(4-chlorophenyl)-5-0x0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
(4ah)

The title compound was prepared according to the general working
procedure and purified by column chromatography (petroleum
ether/ethyl acetate = 3:1) to give the product as a light yellow solid. 87%
yield, 103.6 mg. m.p. 303 - 304°C. 'H NMR (500 MHz, CDCl5): & 8.43
(dd, J=17.6, 2.0 Hz, 1H), 7.66 (p, J = 3.6, 3.1 Hz, 3H), 7.59 — 7.47 (m,
8H), 7.30 (dd,J=8.2, 1.3 Hz, IH). *C NMR (125 MHz, CDCl3): 5 157.7,
139.8, 139.0, 137.1, 134.8, 134.6, 134.3, 131.1, 130.9, 130.6, 130.4, 129.7, 129.3, 128.9, 127.5,
117.9, 116.8, 112.3, 95.9. HRMS (ESI) m/z calcd for Co3Hi3CIN4O [M+H]" 397.0851, found
397.0857.

5-ox0-4-phenyl-1-(thiophen-2-yl)-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
(4ai)

523



( o \ The title compound was prepared according to the general working

N /@ procedure and purified by column chromatography (petroleum ether/ethyl

N /\g7 acetate = 3:1) to give the product as a light yellow solid. 85% yield, 94.0 mg.

CN m.p. 265 - 267°C. 'H NMR (500 MHz, CDCl;): & 8.44 (d, /= 7.9 Hz, 1H),

\_s 7.68 (t, J=3.9 Hz, 3H), 7.65 — 7.40 (m, 6H), 7.36 (d, J= 8.5 Hz, 1H), 7.27

(d, J = 4.2 Hz, 1H). 3C NMR (125 MHz, CDCls): & 157.8, 139.1, 134.9,

134.8, 134.3, 134.0, 131.1, 131.1, 130.5, 130.4, 130.4, 129.9, 128.9, 127.9, 127.5, 117.8, 116.6,
112.2, 96.0. HRMS (ESI) m/z calcd for C21H2N4OS [M+H] " 368.0732, found 368.0738.

1-benzyl-5-0x0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4aj)

o The title compound was prepared according to the general working

©\)kN /© procedure and purified by column chromatography (petroleum ether/ethyl

. &/CN acetate = 3:1) to give the product as a light yellow solid. 75% yield, 84.7

Q\):N mg. m.p. 273 - 275°C. '"H NMR (500 MHz, CDCls): & 8.43 (dd,J=7.9, 1.6

Hz, 1H), 7.83 (d, J= 8.6 Hz, 1H), 7.72 — 7.43 (m, 7H), 7.36 (t,J = 7.5 Hz,

2H), 7.30 — 7.23 (m, 2H), 7.21 (s, 1H), 4.63 (s, 2H). 3C NMR (125 MHz,

CDCls): 6 157.6, 140.2, 138.9, 135.0, 134.7, 134.7, 134.5, 130.9, 130.5, 130.3, 129.3, 128.9, 128.0,

127.5, 127.1, 117.7, 116.5, 112.5, 94.7, 37.4. HRMS (ESI) m/z calcd for C24sHi6N4O [M+H]"
377.1397, found 377.1403.
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Copies of Product NMR Spectra
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1-(2-chlorophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ab)

DCB A 2C1. 1. Tid
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1-(2-bromophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ac)

DCB- A 2Br, 1. Tid
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1-(3-fluorophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ad)

DCB-A-3F. 1. fid
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DCB-A-3F. 3. fid
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4-phenyl-1-(4-(trifluoromethyl)phenyl)imidazo[1,5-a]quinazolin-5(4H)-one (3ae)
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DCB- A 4CI3, 3. Fid
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1-(4-methoxyphenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3af)

DCB- A-40Me. 1. fid
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16  Relaxation Delay 2. 0000
17 Pulse Width 10. 0000
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21| Modification Date  2023-12-30T02:36:04
22| Class

23| Spectrometer Frequency  125.78

Spectral Width 30120. 5
Lowest Frequency —2483. 7
Nuclcus ]3¢

28  Speetral Size 65536

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

1 (ppm)
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4-phenyl-1-(p-tolyl)imidazo[1,5-a]quinazolin-5(4H)-one (3ag)

DCB A-4Me. 1. Tid )
o
[m]
(&)
CNDVOV-—OXVIMN——0O0ODVNITNANT= O 0WODN ©© ~ =
TONNOOUVVOVVOVITITITTONMOONN < =}
wGDCOCOI\I\NI\I\I\I\NI\V\I\I\I\IT_VT_I\VtIme s s N =}
—_— . | Parameter Value | o |
| 1 Data File Name C:/Users/FLuliit/Desktop,/ S %4l /DCB
1 | A-aMe/1/fid (
( 0 A ‘I‘ 2 Title DCB-A-4Me. 1} fid
/' | 3 Comment
[ |\ /’ [ 4 Origin Bruker BioSpin GmbH
N / i J 5 Owner nmrsu
6 Site
N A\ 7 Instrument AvanceNEO
=~ 8 Author
N 9  Solvent CDCI3
10 Temperature 0.0
11 Pulse Sequence zg30
\H3C ) 12 Experiment 1D
13 Probe 7119470_035p (PA BBO 500S1 BBF-H-D-05 7
SP)
14 Number of Scans 8
15  Receiver Gain 57.0
16  Relaxation Delay 1} 0000
\ 17 Pulse Width 10. 000
18  Presaturation Frequenpy
; 19 Acquisition Time 3] 2768
20 Acquisition Date 2D23-10-31T07:27:36
21 Modification Date  2D23-10-31T07:26:
22 Class
[ 23 Spectrometer Frequency  500. 16
24 Spectral Width 10000.
! 25 Lowest Frequency 7
26 Taelaiia !
| 26 Nucleus 1H J i i
—H iy e "
0.97 2.01 5.00 5.07 1.00 3.01
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0 -1
f1 (ppm)
DCB A 4Me. 2. Tid oo
[SESNS]
ooao
OINTRRO OO D=t O oo
RNONQ®E~NO NG DMe® = Q 23 @
55888838528233882¢e8 o , =
LIRS NE AL SN UE I B B o B g M~~~ Parameter Value o
e (N | Data File Name C: fU:ier'S,"’HJJQ'Sﬁ,’Deskmp-[ST data/
DCB-A-4Me/2/11d
( 0 ) 2 Title DCB-A-4Me. 2. Fid
3 Comment
4 Origin Bruker BioSpin GmbH
N 5 Owner nmrsu
6 Site
N \ 7 Tnstrument AvanceNEO
~ 8 Author
N 9 Solvent CDC13
10 Temperature 0.0
11 Pulse Sequence zgpg30
\H3C ) 12 Experiment 1D
13 Prohe 2119470 0359 (PA BBO 500SL BBF-H-D-05
7 SP)
14 Number of Scans 256
15 Receiver Gain 101.0
16 Relaxation Delay 2.0000
17 Pulse Width 10. 0000
18  Presaturation Frequency
19 Acquisition Time 1. 08749
20 Acquisition Date 2023 10 B1T07:41:38
21  Modification Date  2023-10-B1T07:40:48
22 Class
23 Spectrometer Frequency 123 78
24 Spectral Width 30120.5
25 Lowest Frequency —2483. 7
26 Nucleus  13C
L " " "
0 190 180 170 160 150 140 130 120 110 1fr110( Qt)) 80 70 60 50 40 30 20 10 0O -1
ppm
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1-(4-fluorophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ah)

DCB A-4F. 1. fid

o
(&)
[m]
(&)
NCOOTNNTOPOUTNODONDDD =P MIOON®D o
TEIITOOOOVUWINDIIITTTILTFNNNNN =)
wwoomr\l\l\r\v\r\v\rxl\v\r\_vx_v\_vtr\;l\\wtf ?
] Parameter Value
| Data File Name C:/Users/#ail/Desktop/ S8l /DCB-A-4F/1/fid
‘ / 2 Title DCB-A-4F. 1. fid
3 Comment
( (0] h f J J- 4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
N 6 Site
7 Tnstrument AvanceNEO
8 Author
N /\g 9 Solvent  CDCI3
\N 10 Temperature 0.0
Il Pulse Sequence zg30
12 Experiment 1D
F 13 Probe 7119470 0359 (PA BBO 500S1 BBE-1I-D-05 Z SP)
\_ ) 14 Number of Scans 8
15 Receiver Gain 101.0
16  Relaxation Delay 1. 0000
17 Pulse Width 10. 0000
18 Presaturation Frequency
19  Acquisition Time 3. 2768
: 20 Acquisition Date 2023-10-24T23:1 5
! 21 Modification Date  2023-10-24T23:17:12
22 Class
23 Sp rometer Frequency — 500. 16
24 Spectral Width 10000. 0
25 Lowest Frequency -1920. 2
26 Nucleus 1l i
27 Acquired Size 32768
28  Spectral Size ;65536 ) 1
! e i
1.00 9.033.05 1.00
T T T T T T T T T T T T T T T T T T T T T T T T
.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0 -1
f1 (ppm)
DCB-A4F. 2. [id Oomo
000
onQ
TR LTORDA TN O~OTOD T~ — [~ 000 :
HNGCO—QOONOE =T OO~ —rpmao P a8 Paranm?er\value o
8l R rn 3320y t i g DuLe: File Name C:/Users/tLueit/Desktop/ SEHE/
Ak [ IR D DCB-A-4F/2/fid
[ - 2 Title DCB-A-F. 2. fid
3 Comment
4 N 4 Origin Bruker BioSpin GmbH
O H I 5 Owner nmrsu
6 Site
N 7 Tnstrument AvanceNEO
8 Author
N/\S 9 Solvent  CDC13
~ 10 Temperature 0.0
N Il Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 7119470 0359 (PA BBO 500S1 BBE-H-D-05
F 7 SP)
\ < 14 Number of Scuns 256
15 Receiver Gain 101.0
16 Relaxation Delay 2.0000
17 Pulse Width 10. 0000
18  Presaturation Freguency
| 19 Acquisition Time 1. 0879
20 Acquisition Date 2023-10-24T23:31:34
21 Modification Date 2023 10 24T23:31:22
22 Class
| } 23 Spectrometer Frequency 125. 78
i 24 Spectral Width 30120.5
25  Lowest Frequency -2183.7
L 26 Nucleus  13C
| ‘ 27  Acquired Size 32768
28  Spectral Size 65536 X "
T il
r T T T T T T T T T T T T T T T T T T T T !
0 190 180 170 180 150 140 130 120 110 1f010( 9(): 80 70 60 50 40 30 20 10 O -1
ppm

534



DCB A 4F. 3. id 15}
Y
=
( o 3 ! Parameter Value
1 Data File Name C:/Users/fLhii/Desktop/ 5 4048 /DCB-
A-4F/3/lid
N 2 Title DCB-A-4F. 3. fid
3 Comment
NN 4  Origin  Bruker BioSpin GmbH
~ 5 Owner nmrsu
N 6  Site
¥ Instrument AvanceNEO
8 Author
LF ) 9  Solvent CDCI3

10 Temperature 0.0
11 Pulse Sequence zgig

12 Experiment 1D
13 Probe 7119470_0359 (PA BBO 500S1 BBF-H-D-05 7 SP)
14 Number of Scans 16

15 Receiver Gain 101.0

16 Relaxation Delay 1. 0000

17 Pulsc Width 15. 0000

18 Presaturation Frequency

19 Acquisition Time 0.5767

20 Acquisition Date 2023-10-24123:33:21
21 Modification Date  2023-10-24T23:33:08
22 Class

23 Spectrometer Frequency  470.57

24  Spectral Width 113636.4

25  Lowest Frequency -103880. 2

26 Nucleus 19F

27  Acquired Size 65536

28 Spectral Size 131072

'0 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -(100 -)110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -22
ppm
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1-(4-chlorophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ai)

S36

DCB230629 A 4 C1. 1. fid ™
]
[m)
Q
N~ OO NOODNDONODONN® oNOoO©COD g
XTI TOOOUVBWVB T ETTETOONA ;
€000 00 63 M P~ P~ P b= I P~ P~ P I~ P I~ = P i I~ S I O Parameter Value <
it — | arame a |
1 Data File Name C:/Users/fLEEAl/Desktop/ G Hds/DCB230629-A-4-
| Cl/1/fid
| 2 Title DCB230629-A-1-CL. 1. fid
( ) Jr J ” 3 Comment
o 4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
N 6 Site
7 Instrument AvanceNEO
N/\g 8 Author
~ 9 Solvent  CDCI3
N 10 Temperature 0.0
11 Pulse Sequence zg30
12 Experiment 1D
Cl 13 Probe 2119470 0359 (PA BBO 500SI BBF-H-D-05 Z SP)
~ ~ 11 Number of Scans 8
15 Receiver Gain 101.0
16  Relaxation Delay 1. 0000
17 Pulse Width 10. 0000
18 Presaturation Frequency
19 Aeq ition Time 3. 2768
20 Acquisition Date 2023-06-29T22:49:03
21 Modification Date  2023-06-29T22:48:50
22 Class
23 Spectrometer Frequency 500, 16
24 Spectral Width 10000.0
25  Lowest Frequency -1923.9
26 Nucleus 1H
J u 27 Acquired Size 32768
. N
T —— I
0.886 6.06 1.06 1.00 1.01
T T T T T T T T T T T T T T T T T T T T T
125 15 105 95 8.5 7.5 6.5 55 45 35 25 15 05  -05
f1 (ppm)
DOBZ30620-A-1-C1. 2. Tid @ oo
000
[aaka)
[ORS RS
5880l B3I-B5832388 N =
NOOUNINCOSSDD DO GG D Qo
FEERNRERERININNEC 2 [N
— == (N
Parameter Value
1 Data File Name C:/Users/ftuiat/Desktop/ S8/
DCB230629-A-4-C 'fid
( o h 2 Title  DOB230629-A-4-Cl. 2. fid
3 Comment
1 Origin Bruker BioSpin GmbH
N 5 Owner nmrsu
6 Site
N \ 7 Instrument AvanceNE(Q
=~ 8 Author
N 9 Solvent CDCI3
10 Temperature 0.0
11 Pulse Sequence zgpgd0
\Cl Y, 12 Experiment 1D
13 Prohe 7119470 0359 (PA BBO 50081 BBF-11-D-05
Z SP)
14 Number of Scans 256
15 Receiver Gain 101.0
16 Relaxation Delay 2, 0000
| 17 Pulse Width 10, 0000
I8 Presaturation Frequency
19 Acquisition Time 1. 0879
20 Acquisition Date 2023-06-29T23:03: 10
21 Modification Date  2023-06-29T23:02:56
22 Class
23 Spectrometer Freguency 125.78
24 Spectral Width 30120.5
. 25 owesi Freguency 2483 7 4,
26 Nucle 1 QE '
27 Acquired Size 32768
28 Spectral Size 63536
r T T T T T T T T T T T T T T T T T T T T ]
O 180 180 170 160 150 140 130 120 110 '1]30( QC)) 80 70 60 50 40 30 20 10 0 -10
ppm



1-(4-bromophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3aj)

DCB230629 A 4 Br. 1. fid o)
[9)
' o
| [8)
Y988333333532I93835K8Q
0000 N NN N NN N '\;'\;N 'T'_'\\_N ~ '1‘ NN © Parameter Value
===y he=—""1 i} Data File Name C:/Users/kLRuk/Desktop/ & 34E /DCB230629-A-1-
- ~N Br/1/ F%d )
(@) f 2 Title DCB230629-A-4-Br. 1. fid
/@ j }1‘ ” 3 Comment
' 4 Origin Bruker BioSpin GmbH
N 5 Owner nmrsu
6 Site
N/\S 7 Instrument AvanceNEO
\N 8 Author
9 Solvent  CDCI3
10 Temperature 0.0
B 11 Pulse Sequence zg30
\_ r ) \ 12 Experiment 1D
13 Probe 7119470_0359 (PA BBO 500S1 BBF-11-D-05 Z SP)
; 14 Number of Scans 8
15 Receiver Gain 101.0
16  Relaxation Delay 1. 0000
17 Pulse Width 10. 0000
I8  Presaturation Frequency
19 Acquisition Time 68
20 Acquisition Date 2023-06-29T23:06:55
. 21  Modification Date  2023-06-29T23:06:42
22 Class
23 Spectrometer Frequency — 500. 16
24 Spectral Width 10000. 0
25  Lowest Frequency =1922,0
26 Nucleus IH
27 Acquired Size 32768
28  Spectral Size 65536 =
—— s
0.98 2.06 2.02 6.00 1.05 1.00 0.98
T T T T T T T T T T T T T T T T T T T T T T T 1
12.0 11.0 10.0 9.0 8.0 7.0 6.0 50 4.0 3.0 20 1.0 0.0 -1
f1 (ppm)
DCT230629 A4 Br. 2. (id -
000
[aNala]
M 0O DD ONDM O OO0
© V- MOONN -~ ——aADO oMo
N OOUTONNT - OOD~ G T 0BG S RN
2 2200020l dd oo N S .
| et | el Parameter Yalue
1 Data File Name C:/Users/FLaii/Desktop/ B 5HE/
4 N\ DCB230629-A-4-Br/2/Tid
] 2 Title DCB230629-A-4-Br. 2. fid
3 Comment
N 4 Origin Bruker BioSpin Gmbll
5 Owner nmrsu
N’\S 6  Site
— 7 Instrument AvanceNEOD
N 8  Author
9 Solvent  CDCI3
10 Temperature 0.0
Br 11 Pulse Sequence zgpgd0
A < 12 Experiment n
13 Probe 7119470 0359 (PA BBO 50081 BBF-H-D-05
7 SP)
14 Number of Scans 256
15 Receiver Gain 101.0
16 Relaxation Delay 2.0000
17 Pulse Width 10. 0000
18 Presaturation Frequency
19 Acquisition Time 1. 0B79
20 Acquisition Date 2023-06-29T23:21:02
21 Modification Date  2023-06-29T23:20:50
| | 22 Class
23 Spectrometer Irequency  125.78
! 24 Spectral Width 30120.5
25  Lowest Frequency —2483. 7
J Nuclens 130 |- |
i %& ‘-\r_tquﬁod' S1ze 521:&%
28  Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 1?10( 90) 80 70 60 50 40 30 20 10 0 -
ppm
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1-(2-chloro-4-fluorophenyl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ak)

DCB-A-204C1. 1. Tid

o«
%]
| (]
l: Q
DA =NV TONN = —ODDOUWMOOANNNODNDDI~IDIDOWND
TXETTOQROVVVVBWVVBBLIIITIITEIIIFTOAOONNNNNANNO OO
mwr-;\l’\\-EI\I‘:I:-I\-r-hhE,EEEr-‘:h‘hhl’mhhhhl\hhhhhhhhhhm@(ﬂo
‘l ] 1 Data File Name C:/Users/FLEEal/ Deskton/ &8s /DCB-A-2F4C] 4
1/fid
J f [ [ 2 Title DCB-A-2FACL. 1. fid
] I i | 3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
Ve N\ 6 Site
o 7 Instrument AvanceNED
8 Author
N 9 Solvent  CDCI3
10  Temperature 298.2
N/\g 11 Pulse Sequence zg30
~ 12 Experiment 1D
N 13 Probe 7119470 0359 (PA BBO 500SI BBE-H-D-05 Z SP)
14 Number of Scans 8
Cl 15 Receiver Gain 90.5
F | 16 Relaxation Delay 1. 0000
\ J | 17 Pulse Width 10. 0000
18 Presaturation Frequency
19 Acquisition Time . 2768
20 Acquisition Date 2023-11-22T07:07:59
21 Modification Date  2023-11-22T07:07:24
22 Class
23 Spectrometer Frequency 200, 16
24 Spectral Width 10000. 0
25  Lowest Frequency -1920.7
26 Nucleus IH .
J 27 Acquired Size 32768
J P |
e
1.00 3.054.02 1.03 1.07 2.08 0.99
T T T T T T T T T T T T T T T T T T T T T
12.5 1.5 10.5 95 8.5 7.5 6.5 5.5 4.5 3.5 25 1.5 0.5 -0.5
f1 (ppm)
DCD A 204C1. 2. Tid noo
QOO
‘ 585
398 S8=82 RRArS8R8085R533R 8w
—oN QWS dnNopo~OYwTeo~~Lo T2
230 SEEAIABUARRANENNEE R E S rE e
S hé%#\‘f = S ”‘—ﬁﬁi}_’ﬁmmctcr Value
[ 1 Data File Name C:/Users/FREil/Desktop/ B ¥dE/
| DCB-A-2F4C1/2/fid
J } ] 2 Title DCB-A-2F4CL. 2. fid
( 0O ) 3 Comment
1 Origin Bruker BioSpin GmbH
5 Owner nmrsu
N 6 Site
N 7 [nstrument AvanceNEOD
A\ 8 Author
\N 9 Solvent  CDCI3
10 Temperature 298.2
11 Pulse Sequence zgpg30
F Cl 12 Experiment 1D
L ) 13 Probe 7119470 0359 (PA BBO 50051 BBF-H-D-05
7 SP)

14 Number of Secans 256

15  Receiver Gain 101.0

16  Relaxation Delay 2.0000
17 Pulse Width 10. 0000

18 Presaturation Frequency

19 Acquisition Time 1. 0879

20 Acquisition Date 2023-11-22T07:22:09
21 Modification Date  2023-11-22T07:21:34
. 22 Class

2 Spectrometer Freguency 125,78
24 Spectral Width 30120.5
25 Lowest Frequency -2483.7

o i O ‘
27 Acquired Size 32768
28  Spectral Size 65536

JO 190 180 170 160 150 140 130 120 110 1ff1)0( 9? 80 Y0 60 50 40 30 20 10 Q -1
ppm
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DCB-A 2F4C1. 3. Tid

3
3
|
( 0 ) Parameter Value
1 Data File Name C:/Users/#t1&xk/Desktop/ i ¥ /DCB
A-2FAC1/3/fid
N 2 Title DCB-A-2F4CL. 3. fid
3 Comment
N \ 4 Origin Bruker BioSpin GmbH
=~ 5 Owner nmrsu
N 6 Site
T Instrument AvanceNEO
Cl 8 Author
| F ) 9 Solvent CDCI3
10 Temperature 298. 2
11 Pulse Sequence zgig
12 Experiment 1D
13 Probe 7119470 0359 (PA BBO 500S1 BBF-H-D-05 Z SP)
14 Number of Scans 16
15 Receiver Gain 101.0
16  Relaxation Delay 1. 0000
17 Pulse Width 15. 0000
18  Presaturation Frequency
19 Acquisition Time 0. 5767
20  Acquisition Date 2023-11-22T07:23:53
21 Modification Date  2023-11-22T07:23:18
22 Class
23 8 rometer Frequency  470.57
24 Spectral Width 113636. 4
25 Lowest Frequency -103880. 2
26 Nucleus  19F
27  Acquired Size 65536
28  Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 0 -10 20 -30 40 50 -60 -70 -80 -90 -(100 -)110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
ppm

S39



1-(benzo[d][1,3]dioxol-5-yl)-4-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3al)

DCB-A-Sesame. 1. Fid

8.40
8.39
7.61
7.60
7.58
7.54
7.53
7.50
7.48
7.42
7.40
7.38

1 7.36

[
7.
I

-

7.04

7.26 CDCI3
6.95
6.94

,A
4710

|

cod
2

ey

b

Parameter Value

Data File Name E:/DCB-A-Sesame/1/fid
Title DCB-A-Sesame. 1. fid

Comment
Origin
Owner
Site
Instrument
Author
Solvent  CDCI3

10 Temperature 298. 2

11 Pulse Sequence zg30

12 Experiment 1D

13 Probe 7119470_0359 (PA BBO 500S1 BBF-H-D-05 7
SP)

14 Number of

—6.25
~6.08

B o—

<

Bruker BioSpin Gmbl
nmrsu

AvanceNEO

W=l W

©

Scans 8

15
16
1T

Receiver Gain
Relaxation Dela
Pulse Width

101.0
y 1. 0000
10. 0000

-

0.99

ot bt

18 Presaturation Frequency

19  Acquisition Time 3.2768

20 Acquisition Date 2023-12-29T00: 14:35
21 Modification Date  2023-12-29T00:14:02
2 ¢
23 Spectrometer Frequency
24 Spectral Width 10000. 0
25  Lowest Frequency 1921.9

26 Nucleus 1H
27

Acquired Size 32768
—r

500. 16

8.01 3.02 0.99 2.00

i.0 12.0

T T T T T T

1.0 10.0

DCB-A-Sesame. 2. fid

139.59
136.21

130.06
127.95
1125.93

T T

7.0

123.94
118.17

116.58
110.01

5.0 4.0 3.0

6.0
f1 (ppm)

Parameter Value
Data File Name E:/DCB-A-Sesame/2/fid
Title DCB-A-Sesame. 2. fid

109.50

108.94
1101.65
77.33 CDCI3

77.08 CDCI3
76.82 CDCI3

—157.71
148.96
14813
L 13579
~133.85
313027

/

1-129.39

1
1

,
\

- JER . WS TS

Comment
Origin
Owner
Site
Instrument
Author

9 Solvent  CDC13

10 Temperature 298. 1
11 Pulse Sequence zgpg30
12 Experiment 1D

13 Probe

Bruker BioSpin GmbH
nmrsu

AvanceNEO

14 Number of Scans 256

15 Receiver Gain 101.0

16  Relaxation Delay 2. 0000

17 Pulse Width 10. 0000

18 Presaturation Frequency

19 Acquisition Time 1. 0879

20  Acquisition Date 2023-12-29T00:29:08
21  Modification Date  2023-12-29T00:28:36
22 Class

23 Spectrometer Frequency
24 Spectral Width 30120.5
25 Lowest Frequency -2483.7
26 Nucleus 13C
27  Acquired Size

125.78

32768

7119470_0359 (PA BBO 500S1 BBF-H-D-05 Z

)0 190 180 170 160 150 140

130 120 110 100 90
f1 (ppm)

T T T T T T T T

80 70 60 50 40 30 20 10 O

540



4-phenyl-1-(thiophen-2-yl)imidazo[1,5-a]quinazolin-5(4H)-one (3am)

DCB230629- A Thio. 1. fid [s2]
o
o
é o
CTO90 CODONVOOONNMNTIIN - - —O0ONDOONNTODINNNOOON OO
M EO0 OEEIOYIDERVINIDDINDVLETTINTEITXTOONOOON0ONNNN N
0 0 @ © I\‘IDII\I:L\:L\DI\I\I\I\I\I\V\I\I\I\I\I\I\V\I\I\I\I\I\I\V\I\I\I\V\I\V\l\l\«
Ry \
Parameter Value
1 Data File Name C:/Users/ALpxit/Desktop/ST data/DCB230629-
J J A-Thio/1/fid
o 2 Title DCB230629-A-Thio. 1. fid
3 Comment
4 Origin Bruker BioSpin GmbH
N 5 Owner nmrsu
6 Site
N A\ 7 Instrument AvanceNEO
~ 8 Author
~ N 9  Solvent CDCI3
\ 10 Temperature 0.0
S 11 Pulse Sequence zg30
; 12 Lxperiment 1D
13 Probe 7119470 0359 (PA BBO 500S1 BBF-H-D-05 Z SP)
14 Number of Scans 8
15 Receiver Gain 57.0
! 16 Relaxation Delay 1. 0000
17 Pulse Width 10. 0000
18  Presaturation Frequency
19 Acqu ion Time 3. 2768
20 Acquisition Date 2023-06-30T07:48: 35
! 21  Modification Date  2023-06-30T07:48:20
22 Class
23 Spectrometer Frequency  500.16
24 Spectral Width 10000. 0
25  Lowest Frequency -1921.0
26 Nucleus 11l e |

bt 1 27  Acquired Size 32768
1.8(08 4.04 3.00 1.00 0.99

r T T T T T T T T T T T T T T T T T T T T T T T

.0 12.0 11.0 10.0 9.0 8.0 7.0

6.0 5.0 4.0 3.0 20 1.0 0.0
f1 (ppm)
DCB230629 A Thio. 2. fid OO0
000
onoaQ
88R88KTN=8ERBIEI Y ceg
CEERER R NG ,
B i R R R N~~~ Parameter Value
——mn e 7 e =) Data File Name C:/Users/F:I&a&/Desktop/ST
0 data/DCB230629-A-Thio/2/fid
2 Title DCB230629-A-Thio. 2. fid
3 Comment
N 4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
NN\ 6 Site
= 7 Instrument AvanceNEO
B N 8 Author
N\ S 9 Solvent  CDC13
10 Temperature 0.0
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 7119470 0359 (PA BBO 500S1 BBF-H
D-05 Z SP)
14 Number of Scans 256
15  Receiver Gain 101.0
16  Relaxation Delay 2. 0000
17 Pulse Width 10. 0000
18  Presaturation Frequency
19  Acquisition Time 1. 0879
| 20 Acquisition Date 2023-06-30T08:03:10
: 21 Modification Date  2023-06-30T08:02:56
22 Class
23 Spectrometer Frequency  125.78
24 Spectral Width 30120.5
25  Lowest Frequency 2483. 7
26 Nucleus 13C
A,
T T T T T T T T T T T T T T T T T T T T T
JO 190 180 170 160 150 140 130 120 110 1f(1)0( 9? 80 70 60 50 40 30 20 10 0
ppm
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6-bromo-1,4-diphenylimidazo[1,5-a]quinazolin-5(4H)-one (3ba)

DCB-A-5Br. 3. fid fae}
5]
| [a]
(5]
moooo:oovw‘—on\oaoocolcromcowm
COOVVWIWBITFTOONOMN = = =N
I\I\I\V\V\I\V\l\;l\l_l\‘_r\‘_l\‘_lnﬁl\l\l\r\to
s =" | Parameter Value
( Br ) 1 Data File Name E:/DCB-A-5Br/3/fid
(6] 2 Title DCB-A-5Br. 3. fid
{ / / } 3 Comment
N # 4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
N /\g ! 7 Instrument AvanceNEO
\N 8 Author
9 Solvent  CDC13
10 Temperature 298. 2
(. J 11 Pulse Sequence zg30
12 [xperiment 1D
13 Probe 7119470_0359 (PA BBO 500S1 BBF-H-D-05 7
SP)
14 Number of Scans 8
15  Receiver Gain 101.0
16 Relaxation Delay 1. 0000
17 Pulse Width 10. 0000
18  Presaturation Frequency
19 Acquisition Time 3.2768
| 20 Acquisition Date 2023-12-28T23:15:20
o 21  Modification Date  2023-12-28T23:14:46
iy 22 Class
23 Spectrometer Frequency  500. 16
24 Spectral Width 10000. 0
25 Lowest Frequency 1922. 4
26 Nucleus 1IH
27  Acquired Size 32768
—
1.08 4.00 5.02 2.02 1.08 1.00
T T T T T T T T T T T T T T T T T T T T T T T T T
12.5 1.5 10.5 9.5 8.5 7.5 6.5 55 4.5 35 25 1.5 0.5 -0.5
f1 (ppm)
DCB A 5Br. 4. Fid " oo
000
ooQ
NTOOOCOD~T T O OO NNWD 000
—NCOT-WOrNoOXTIT-OMooN < @M
COWVOWOMOANODO D MWW D MoK
= i_‘nz._p“lg_:._‘rg_ ﬂ": Qlk‘r{%‘w_ B RRR Parameter Value
- e 4 Duta File Name E:/DCB-A-3Br/4/fid
2 Title DCB-A-5Br. 4. fid
e N 3 Comment
Br o) 1 Origin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
N 7 Instrument AvanceNEQ
N 8 Author
A\ 9 Solvent CDCI3
\N 10 Temperature 208, 1
11 Pulse Sequence zgpg3Q
12 Experiment 10
\_ J 13 Probe 2119470 0359 (PA BBO 500S1 BBF-H-
D-05 7 SP)
14 Number of Scans 256
15 Receiver Gain 101.0
16 Relaxation Delay 2, 0000
17 Pulse Width 10. 0000
I8  Presaturation Frequency
19 Acquisition Time 1. 0879
20 Acquisition Date 2023-12-28T23:29:30
, 21 Modification Date  2023-12-28T23:28:58
22 Class
23 etrometer Frequency 125.78
| 24 Spectral Width 30120.5
| bt 1 25 Lowest Frequency —2483.7
‘ | | 26 Nucleus 13C
) L | 27 Acquired Sige 32768
r T T T T T T T T T T T T T T T T T T T T !
0 190 180 170 160 150 140 130 120 110 1130( 9? 80 70 60 50 40 30 20 10 O -1
ppm
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7-fluoro-1,4-diphenylimidazo[1,5-a]quinazolin-5(4H)-one (3ca)

DCB-A 6F. 7. fid

¥727eDCi3

MONT-ODODDDDO-OO©T®O
© 000NN O NNNNT .0
WONNNNNNNNNNNNNNO .
e o =" | Parameter Value
s ~N 1 Data File Name E:/DCB-A-6F/7/fid
F. o 2 Title DCB-A-6F. 7. fid
3 Comment
N i 1/ g 4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
N /\g 7 Instrument AvanceNEO
\N 8 Author
9 Solvent  CDCI3
10 Temperature 298.2
\_ Y, 11 Pulse Sequence zg30
I 12 Experiment 1D
13 Probe 7119470_0359 (PA BBO 500S1 BBF-H-D-05 7
SP)
14 Number of Scans 8
15  Receiver Gain 101.0
16  Relaxation Delay 1. 0000
17 Pulse Width 10. 0000
18  Presaturation Frequency
19  Acquisition Time 3.2768
20 Acquisition Date 2024-01-18T22:56:06
21 Modification Date  2024-01-18T22:55:%
i 22 Class
23 Spectrometer Frequency  500. 16
24 Spectral Width 10000.0
25  Lowest Frequency 1922. 4
26 Nucleus 1H
! 27 Acquired Size 32768
e bt ik ol
1.00 10.08 1.08 1.07 1.00
T T T T T T T T T T T T T T T T T T T T T T T T T
i.0 12.0 1.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0 -1
f1 (ppm)
DCB-A-6F. 8. fid oo
[GRSRS]
066
BORBBILNIZOB2BIININENES qgo
83838339 ANINAEE2eeg CF S Parancter Value
N0 mSnn St o S PR S s DS DTS ROD1 Data File Name E:/DCB-A-6F/8/fid
2 Title DCB-A-6F. 8. fid
( 3 Comment
( ) 4 Origin Bruker BioSpin GmbH
F. O 5 Owner nmrsu
6 Site
N 7 Instrument AvanceNEO
8 Author
N/\g 9  Solvent CDCI3
10 Temperature 298. 1
\N 11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 7119470_0359 (PA BBO 500S1 BBF-H-D-05 Z SP)
\_ ) 14 Number of Scans 256
15 Receiver Gain 101.0
16  Relaxation Delay 2. 0000
17 Pulse Width 10. 0000
18 Presaturation Frequency
19 Acquisition Time 1. 0879
20  Acquisition Date 2024-01-18T23:10:08
| 21  Modification Date  2024-01-18T23:09:20
22 Class
23 Spectrometer Frequency 125.78
24  Spectral Width 30120.5
1 25  Lowest Frequency -2483. 7
v 26 Nucleus 13C
- 27  Acquired Size 32768
|| ‘ 28 Spectral Size 65536
Ty W o Yoo o v i
T T T T T T T T T T T T T T T T T T T T |
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0o -10

1 (ppm)
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DCB-A-6T. 9. Fid

113.99

Parameter Value

( F. [e) ) 1 Data File Name DCB-A-6F/9/fid
2 Title DCB-A-6F. 9. fid
3 Comment
N 1 Origin Bruker BioSpin GmbH
N 5 Owner nmrsu
A\ 6  Site
\N 7 Instrument AvanceNEO
8 Author
9 Solvent  CDCI3
10  Temperature 298. 2
. J/ , 3
11 Pulse Sequence zgig
12 Lxperiment 1D
13 Probe 7119470 0359 (PA BBO 500S1 BBF-H-D-05 Z
SP)
14 Number of Scans 16

15 Receiver Gain 101.0

16  Relaxation Delay 1. 0000

17 Pulse Width 15. 0000

18  Presaturation Frequency

19  Acquisition Time 0. 5767

20 Acquisition Date 2024-01-18T23:11:54
21  Modification Date  2024-01-18T23:11:06
22 Class

23 Spectrometer Frequency  470.57

24 Spectral Width 113636.4

25 Lowest Frequency —103880. 2

26 Nucleus 19F

27 Acquired Size 65536

' 10 0 -10 -20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -22
1 (ppm)
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7-chloro-1,4-diphenylimidazo|[1,5-a]quinazolin-5(4H)-one (3da)

DCB=A-6CL. 1. fid 1)
=}
la}
[®]

N O OWM~— O M~ n~NO @

OOV N St NN

Lo et el el el e e I’\-I\-P-l‘-l.?

Parameter Value

—0.00

1 Data File Name C:/Users/ftpiik/Desktop/ST data/DCB-A-6C1/1/Fid
2 Title DCB-A-6CI. 1. fid
( A - 3 Comment
cl 0o roohr I 4 origin Bruker BioSpin Gubil
i 5 Owner nnrsu
N 6 Site
7 Instrument AvanceNEO
8 Author
N:\g 9 Solvent  CDCL3
N 10 Temperature 0.0
11 Pulse Sequence zg30
12 Experiment )]
_ Y, 13 Probe 7119470_0359 (PA BBO 50081 BBF-1I-D-05 Z SP)
14 Number of Scans 8
15 Receiver Gain 45.2
16 Relaxation Delay 1. 0000
1T Pulse Width 10. 0000
18 Presaturation Frequency
19 Acquisition Time 3. 2768
20 Acquisition Date 2023-10-31T07:
21 Modification Date  2023-10-31T07:44:38
22 Class
23 Specirometer Frequency  500. 16
24 Sp al Width 10000.0
25 Lo Frequency -1919. 4
‘ . 26 Nucleus 1H
27 Acquired Size 32768
L_ 28 Spectral Size 65536 J_JL Nl
— T
1.03 10.12 1.08 1.02 1.00
r T T T T T T T T T T T T T T T T T T T T T |
1.0 12.0 1.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0
1 (ppm)
DCB- A 6C1. 2. Tid (X s Mol
000
[aNala)
2385IL2Y-8T]BEINe 3 en
COLNLTOODNCCORDDR~B G O LN
2IB3PBBp3BRARNIG2E ¢ REE  Paraneter Value
LTSN | 1 Data File Name C:/Users/kLEal/Desktop/S1 data/
DCB-A-6C1/2/11d
4 N\ P . . ] O g
o) 2 Title DCB-A-6CI. 2. fid
Cl 3 Comment
4 Origin Bruker BioSpin GmbH
N 5 Owner nmrsu
6 Site
N \ 7 [nstrument AvanceNEO
~, [ 8 Author
N 9 Solvent CDCI3
10 Temperature 0.0
11 Pulse Sequence zgpg30
N < 12 Lxperiment 1D
13 Probe 7119470 0359 (PA BBO 50051 BBF-H-D-05
7 SP)
14 Number of Scans 256
15 Receiver Gain 1010
16 Relaxation Delay 2.0000
7 Pulse Width 10. 0000

| e

Presaturation Freguency

19 Acquisition Time 1. 0874
Acquisition Date 2023-10-31T07: s
21 Modification Date  2023-10-31T07:58:38

22 Class
| 23 Spectrometer Frequency — 125.78

24 Spectral Width 30120.5

25 Lowest Frequency -2483. 7

26 Nucleus  13C
" L

0 190 180 170 160 150 140 130 120 110 1f(1)0( 9()) 80 70 60 50 40 30 20 10 [
ppm
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8-chloro-1,4-diphenylimidazo[1,5-a]quinazolin-5(4H)-one (3ea)

DCB-A-7CL. 1. fid e}
o
o
(@]
PRBL8RL3RRBHBBIZIEBBIIINY 8
BONNNNNNNNNNNNNNNNSNNNNNSN© Parancher Vaiue o
— N | arameter 1 |
( 0 A | Data File Name C:/Users/Fkk/Desktop/SI
data/DCB-A-7C1/1/fid
f 2 Title DCB-A-7C1. 1. fid
N f N f [ j 3 Comment
Cl 1 Origin  Bruker BioSpin GmbH
N \ 5 Owner nmrsu
~ 6 Site
N 7 Instrument AvanceNEO
8 Author
9 Solvent  CDCI3
. J 10  Temperature 0.0
11 Pulse Sequence zg30
12 Experiment 1D
13 Probe 7119470_0359 (PA BBO 500S1 BBF
H-D-05 7 SP)
114 Number of Scans 8
15 Receiver Gain 90.5
16  Relaxation Delay 1. 0000
17 Pulse Width 10. 0000
18 Presaturation Frequency
19  Acquisition Time 3.2768
20 Acquisition Date 2023-10-22T21:54:05
21 Modification Date  2023-10-22T21:54:04
22 Class
H 23 Spectrometer Frequency — 500. 16
24 Spectral Width 10000. 0
25 Lowest I'requency 1921. 6 i
26 Nucleus IH
L A 1
— i
1.02 8.152.03 1.01 0.95 1.00
T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
i.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0 -1
f1 (ppm)
DCB-A-7C1. 2. Tid o m
oo
ooQ
OOV OWONODED OO NDNE Qo0O
—mY0 00N OINMNDOOD IO QMR
NOCWST——OOD DD MGG W0D ) = @
HIBEIO0EEIIANTEEES NN
e | A SN ] Parameter Value
(0] 1 Data File Name C:/Users/fLI&%/Desktop/ST
data/DCB-A-TC1/2/fid
N 2 Title DCB-A-7C1. 2. fid
Cl 3 Comment
N/\g 4 Origin Bruker BioSpin GmbH
- 5 G\T‘ner nmrsu
N 6 Site
7 Instrument AvanceNEO
8 Author
. J 9 Solvent  CDCI3
10 Temperature 0.0
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 7119470 0359 (PA BRO 50051 BRE-H-
N-05 Z SP)
14 Number of Scans 256
15 Receiver Gain 101.0
16 Relaxation Delay 2. 0000
17 Pulse Width 10. 0000
18 Presaturation Frequency
19 Acquisition Time 1. 0879
20 Acquisition Date 202310 22722:08:06
21 Modification Date  2023-10-22T22:08:06
22 C(lass
23 Spectrometer Frequency 125. 78
| 0 f 24 Spectral Width 30120.5
Ul ! 25  Lowest Frequency 2483.7
L ol U 26 Nueleus  13C
27  Aecquired Size 32768
28  Spectral Size 65536
r T T T T T T T T T T T T T T T T T T T T 1
J0 190 180 170 160 150 140 130 120 110 1fl1)0( 9()) 80 70 60 50 40 30 20 10 o -1
ppm
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9-methyl-1,4-diphenylimidazo[1,5-a]quinazolin-5(4H)-one (3fa)

DCB-A-8Mel. 1. fid

o)
]
[a]
(@]
DOOONNNOOTMN == DO RON®D©®© -
CTrOOOOOOVWVVVVOITNNNNN~ N <
DO RIS SIS s s R S O s s
e == | Parameter Value
1 Data File Name E:/DCIf-A-8Mel/1/fid
2 Title DCB-A-8Mel.|1. fid
( ) / 3 Comment
O I ¢ 4 Origin  Bruker Biogpin GmbH
5 Owner nmrsu
N 6 Site
T Instrument AvancgNEO
N/\S 8 Author
Me - 9 Solvent  CDCI3
N 10 Temperature 298. 1
11 Pulse Sequence zg30
12 Experiment n
. J 13 Probe 7119470_0349 (PA BBO 500S1 BBF-H-D-05 Z SP)
14 Number of Scans
15 Receiver Gain 101.0
16  Relaxation Delay . 0000
17 Pulse Width 10. 00¢0
18  Presaturation Frequerfcy
19  Acquisition Time 3. 2768
20 Acquisition Date 4023-12-27T23:
21 Modification Date  4023-12-27T25
22 Class
| 23 Spectrometer Frequendy  500. 16
24 Spectral Width 100000
25  Lowest Frequency 1922.9
26 Nucleus 1lI
27  Acquired Size 32768
28 Spectral Size 6553§d |
R Al i Ly
1.00 4.06 6.04 2.00 1.03 2.99
T T T T T T T T T T T T T T T T T T T T T T T T T
i.0 12.0 1.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0 -1.
f1 (ppm)
DCB-A-8Mel. 2. fid moo
000
[a¥ala]
NOOOWLOMITONDOTNOW T 0 00O
VONOCAOOOCOOVHRNRORIH© SN P
388 INNIB3AAREEES N S
R e e e S ~N~ N
= ———e N ~ |
Parameter Value
1 Data File Name E:/DCB-A-8Mel/2/fid
Vs N\ 2 Title DCB-A-8Mel. 2. fid
O 3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
N 6 Site
7 Instrument AvanceNEQ
M N \ 8 Author
€ =~ 9  Solvent CDC13
N 10 Temperature 298. 1
Il Pulse Sequence zgpg30
12 Experiment 1D
~ J 13 Probe 71194700359 (PA BBO 500S1 BBF-H-D-05 Z SP)
14 Number of Scans 256
15  Receiver Gain 101.0
16  Relaxation Delay 2. 0000
17 Pulse Width 10. 0000
18  Presaturation Frequency
19 Acquisition Time 1. 0879
20 Acquisition Date 2023-12-28T00:00: 19
21  Modification Date  2023-12-2T23:59:52
22 Class
\ 23 Spectrometer Frequency  125.[8
! i : 24 Spectral Width 30120.5
25 Lowest Frequency —2483. 7
| 26 Nucleus 13C
27 Acquired Size 32768 2
i m‘[ D1Z€  boo:
T T T T T T T T T T T T T T T T T T T T |
)0 190 180 170 160 150 140 130 120 110 130( 9? 80 70 60 50 40 30 20 10 0o -10
ppm

S47



4-(4-methoxyphenyl)-1-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ga)

DCB-A-pOMe, 1, fid

8.39
18.38
18.38
1 7.63

7.63
1 7.62
1 7.62
L7 56
1 7.54

7.53

7.53
 7.52
7.51

7.50

7.42
L 7.41
17.40
| 7.40
17.39
1 7.38
17.36

7.29
L7.27 cDCI3
1 7.27

7.10
L7.08
l6.30

-
-

-7 44

-7.42

J

S

/ }7.61

o

o
=
©

z
/\)‘Z | 840

p=4

W

1

DUB-A-p

Tit

2

&

Da

:

—0.00

ameter Value

a File Name C:/Users/FLiil/Desktop/ SR/

Me/ 1/f1d
le DCB-A-pOMe. 1. fid

Comment

Ori

Owner

Si
Tn.
Au
So

"hbe

¢eiver Gain

Bruker BioSpin GmbH
nnrsu

gin

o
trument

hor

vent  CDC13
perature 0.0
se Sequence zg30
eriment 1D

AvanceNEO

8
90. 5
axation Delay 1. 0000
se Width 10. 0000

ber of Secans

~¢saturation Irequency
quisition Time
quisition Date

3.2768
2023-10-31T06:5

ification Date
S8

ctrometer Frequency 500, 16
ctral Width 10090.0
1920. 5

—
1.00 2.00 3.04 4.00 1.46 2.05 0.98

't;t Frequency
e
e etrs—Ht

Z119170_0359 (PA BBO 50051 BBF-H-D-03

S S

1.0

11.0

9.0 8.0 7.0

6.0 5.0
f1 (ppm)

12.0 10.0

DCB-A-pNe. 2. fid

77.36 CDCI3
77.11 CDCI3
76.86 CDCI3

159.99
158.04
140.01
13575
134.33
133.73
132.55
130.26
129.79
129.62
129.05
129.01
128.70
125.93
_~118.16
116.59
115.29
~109.74

t

i

{

1

(=]
©

Braramcter Value

I Data File Name C:/Users/¥Eiitit/Desktop/ST
data/DCB-A—pOMe/2/fid

Title DCB-A
Comment
Origin
Owner
Site
Tnstrument
Author
Solvent  CDCI3
Temperature 0.0
Pulse Sequence zgpgl0
Experiment 1D
Probe

5 7 SP)

Number of Scans 256

Receiver Gain  101.0

Relaxation Delay 2.0000

Pulse Width 10. 0000

Pr turation Frequency

Acquisition Time 1. 0879

Acquisition Date 2023-10-31T07:05: 35

Modification Date  2023-10-31T07:04:44

Class

Spectrometer Freguency

Spectral Width 30120

Lowest Frequency

Nueleus  13C L

—pOe. 2. Fid

Bruker BioSpin GmblH

nmrsu

AvanceNEO

125,78

7119470 0359 (PA BRO 50051 BRE-I

130 120 110 100 90 80
1 (ppm)

190 180 170 160 150 140
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1-phenyl-4-(p-tolyl)imidazo[1,5-a]quinazolin-5(4H)-one (3ha)

DCB- A pMe. 1. Tid P
9]
‘ o
8%%888a'%aE388%SE%%Q#;;%S%%%@%%%%R%%@ 8
LT I oI B N N NG N N N N N N N Ay N N NG N N Sy N N N N S N N N N N e R =1
— E - — |
[ Parameter Value [
|T I Data File Name C:/Usprs/FLEZul/Desktop/SI data/DCB-
( o ) A-pMe/1/fid
Me I J / | i 2 Title  DCB-A-plle.Jl. fid
3 Comment
N 4 Origin Bruker Biofpin Gmbll
] Owner nmrsu
N A\ 6 Site
~ 7 Tnstrument AvancpNEO
N 8 Author
9 Solvent  CDCI3
10 Temperature 298. 1
\ J 11 Pulse Sequence zg30
12 Experiment 1D
13 Probe 7119170 0359 (PA BBO 500S1 BBF-H-D-05 7
SP)
14 Number of Scans
15  Receiver Gain T71.8
16 Relaxation Delay . 0000
17 Pulse Width 10. 00p0
18  Presaturation Frequehcy
19 Aequisition Time 3. 2768
20 Acquisition Date PO23-11-17T04:05: 16
21 Modification Date  P023-11-17T04:05:10
22 Class
! 23 Spectrometer Frequenpy — 500. 16
24 Spectral Width 10000} O
20 Lowest Frequency 1923, 1 |
N 26 Nucleus 1l J
— T T
1.002.013.006.021.00 0.98 3.04
T T T T T T T T T T T T T T T T T 1
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1
1 (ppm)
DCB- A pMe. 2. [id ® o m
00O
ooo
[SRSNS)
333ReBRRT8LI3BEYGR o0y .
h-oicriuig’cdm’mcidoicn’cim’m’udo'oi M= @ @
Eﬂﬂerﬁg_ﬂggﬁgggg‘t:e KRR Parameter Value &
(e - 1 Data File Name C:/llsor's,'H_,hb:ll.it/l)uskll)p/ST data/
DCB-A-pMe/2/fid
( ) 2 Title DCB-A-pMe. 2. fid
o) Me 3 Comment
1 Origin Bruker BioSpin GmbH
N 5 Owner Tmrsu
6 Site
N /\g 7 Instrument AvanceNEQ
~ 8 Author
N 9 Solvent  CDCI3
10 Temperature 298. 1
11 Pulse Sequence zgpg30
\§ J 12 Experiment 1D
13 Probe 7119470_0359 (PA BBO 50081 BBF-1-D-05
7 SP)
14 Number of Scans 256
15 Receiver Gain 101.0
16  Relaxation Delay 2. 0000
17 Pulse Width 10. 0000
18  Presaturation Freguency
19 Acquisition Time 1. 0879
| 20 Acquisition Date 2023-11-17T04:19:18
21 Modification Date  2023-11417T04:19:12
1 22 Class
o 23 Spectrometer Frequency 128 78
24 Spectral Width 30120.5
| 25 Lowest Frequency —2483.7
| 26 Nucleus 13C .
r T T T T T T T T T T T T T T T T T T T 1
O 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -1

1 (ppm)
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4-(4-fluorophenyl)-1-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ia)

DCB-4-pF. 1. [id ©
Q
=]
[ o
O N OO s s N - 000 RTINS R3308N828
TETONOOO0CCORnNLEHYNOENHNIIIITIIIIICIIIIINNNOOOOOONNNNNS
0060 80 00 00 I e N N S N S N S N S e e N N S S S S S S S S S S S S SN SIS NS NSNS SSS NSNS NNN SO
H Parameter Value
1 Data File Name C:/Users/krilak/Desktop/ S8t /DCB-A-pP/1/f1d
e o A J JH j 2 Title DCB-A-pF. 1, fid
F ! 3 Comment
1 Origin Bruker BioSpin GmbH
N 5 Owner nmrsu
6 Site
N A\ 7 Instrument AvanceNEO
~ 8 Author
N 9 Solvent  CDC13
10 Temperature 0.0
11 Pulse Sequence zg30

| J 12 Experiment 1D
13 Prohe 7119470 0359 (PA BBO 50051 BBF-H-D-05 % SP)
11 Number of Scans 8
15 Receiver Gain 101.0
16 Relaxation Delay 1. 0000
17 Pulse Width 10. 0000
18 Presaturation Frequency
19 Acquisition Time 3. 2768
20 Acquisition Date 2023-10-21T21:20:35
21 Modification Date  2023-10-21T21:18:34
22 Class
23 Spectrometer Frequency 500, 16
24 Spectral Width 10000, 0
25 Lowest Frequency -1921.9
26 Nucleus 1II
y 27  Acquired Sjze 32768
e B 28  Spectral Size 65536
1.00 2.00 4.94 2.00 3.00 0.97

r T T T T T T T T T T T T T T T T T T T T T T )
i.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.
1 (ppm)
DCB- A AF. 2. [id OmO
Q00
oanQ
trlncnwmmml-vr-wmrx‘ufom M~ v M~ UOO .
MO OCOBNGE =T OIH MmN STe Parameter Value ) o
PR RS e g B g SRR TP R E i ;:;l Data File Name C:/Users/fLIdif/ Desktop/ SAHE/
L T e Ny SIS S T DCB-A-4F/2/Tid
[ - 2 Title DCB-A-F. 2. fid
J 3 Comment
)J J 4 Origin Bruker BioSpin GmbH
I 5 Owner nmrsu
6 Site
( ) 7 Instrument AvanceNEQ
0 F 8 Author
9 Solvent  CDC13
N 10 Temperature 0.0
Il Pulse Sequence zgpg30
N/\S 12 Experiment 1D
~ 13 Probe 7119470 0359 (PA BBO 50081 BBEF-H-D-05
N Z SP
14 Number of Scans 256
15 Receiver Gain 101.0
N\ J 16 Relaxation Delay 2.0000
17 Pulse Width 10. 0000
18  Presaturation Freguency
| 19 Acquisition Time 1. 0879
20 Acquisition Date 2023-10-24T23:31:34
21 Modification Date 2023 10 24T23:31:22
22 Class
| } 23 Spectrometer Frequency 125. 78
! 24 Spectral Width 30120.5
25  Lowest Frequency -2183.7
i 26 Nucleus  13C
| ‘ 27  Acquired Size 32768
28  Spectral Size 65536 X "
e il

T T T T T T T T T 1

0 190 180 170 180 150 140 130 120 110 1f010( 9? 80 70 60 S50 40 30 20 10 0 A
ppm

S50



DCB A pl. 3. [id

—-111.18

Parameter Value

1 Data File Name C:/Users/FlL e/ Desktop/ SE3E /DCB-A-
pE/3/fid
2 Title DCR-A-pF. 3. Tid
~ ~ 3 Comment
O 4 Origin Bruker BioSpin GmbH
F 5 Ouwner nmrsu
N 6 Site
7 Tnstrument AvanceNEO
Author

Solvent  CDCI3
Temperature 0.0

st
V4
EO\Z‘J

N 11 Pulse Sequence zgig
12 Lxperiment 1D
L ) 13 Prohe 7119470_0359 (PA BRO 50081 BBF-H-D-05 7
SP)
14 Number of Scans 16

15  Receiver Gain 101.0

16 Relaxation Delay 1. 0000

17 Pulse Width 15. 0000

18  Presaturation Frequency

19 Acquisition Time 0. 5767

20 Acguisition Date 2023-10-21T21:36:42
21 Modification Date  2023-10-21T21:34:40
22 Class

23 Spectrometer Frequency  470.57

24 Speetral Width 113636.4

25 Lowest Frequency —-103880. 2

26 Nucleus  19F

27 Aequired Size 65536

28 Spectral Size 131072

' 10 0 -10 -20 -30 40 -50 -60 -70 -80 -90f1-(100 -)110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -22
ppm

S51



4-(4-chlorophenyl)-1-phenylimidazo[1,5-a]quinazolin-5(4H)-one (3ja)

DCB-A-pCl. L. fid
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]
[a]
@]
BREHIoRBBERIIIIIIBBANNS 8
000080 O NN NN NN NN IS NN N NN J'/;—L:;"‘\«l) ?
e Parameter Value
T 1 Data File Name C:/Users/#Lpiul/Desktop/ S 4 /DCB-A-pCl/1/fid
i l ( 2 Title DCB-A-pCl. 1. fid
J ' ( J, J 3 Comment )
4 Origin Bruker BioSpin Gmbll
5 Owner nmrsu
6 Site
( 0 h 7 Instrument AvanceNEO
Cl 8 Author
9 Solvent  CDC13
N 10  Temperature 0.0
11 Pulse Sequence zg30
N \ 12 Experiment 1
~ 13 Probe 7119470 0359 (PA BBO 500S1 BBF-H-D-05 Z SP)
N 14 Number of Scans 8
15 Receiver Gain 101.0
16  Relaxation Delay 1. 0000
N J 17 Pulse Width 10. 0000
! 18 Presaturation Frequency
! 19  Acquisition Time 3. 2768
20 Acquisition Date 2023-11-02T08:28: 00
21 Modification Date  2023-11-02T08:26:58
22 Class
23 Spectrometer Frequency  500. 16
24 Spectral Width 10000.0
25 Lowest Frequency -1921.0
26 Nucleus IH
27  Acquired Size 32768 |
J 28  Spectral Size 65536 ]
— Uy
1.002.00 5.004.031.06 1.00
T T T T T T T T T T T T T T T T T T T T T T T T )
3.0 12.0 1.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0 -1.0
1 (ppm)
DCB-A pCl. 2. Tid omo
[SESRE]
[aNa)a]
N0 - OWAR I~ T OO ©© Qoo
MANMNOOOOMNONDROT OO I~ —©
MNOWWIITONCODD O DO~ O N
BISBASSREEINNNAEES REE  Perameter Value .
e SR ] Data File Name C:/Users/Ftmeit/Desktop/ b4/
DCB-A-pCl/2/f1d
s ~N 2 Title DCB-A-pCl. 2. fid
(o) 3 Comment
Cl | Origin  Bruker BioSpin Gub
5 Owner nnrsu
N 6 Site
7 Instrument AvanceNEO
N/\S B Author
\N 9 Solvent  CDCI3
10 Temperature 0.0
11 Pulse Sequence zgpg30
L ) 12 Experiment 1D
13 Probe 7119170_0359 (PA BBO 50051 BBF-H-D-05
7 5P)
14 Number of Scans 256
15 Receiver Gain 101.0
16 Relaxation Delay 2.0000
17 Pulse Width 10. 0000
18  Presaturation Frequency
19 Acquisition Time 1. 0879
20 Acquisition Date 2023-11-02T08:42: 15
| 21 Modification Date  2023-11-02T08:41:14
22 Class
23 Spectrometer Frequency 125,78
) ‘ 24 Spectral Width 30120.5
! it 25 Lowest Frequency 2483. 7
‘ J | ‘ 26 Nucleus  13C
r T T T T T T T T T T T T T T T T T T T 1
0 190 180 170 160 150 140 130 120 110 1ft1)0( 9? 80 70 60 50 40 30 20 10 -1
ppm
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1-phenyl-4-(o-tolyl)imidazo[1,5-a]quinazolin-5(4H)-one (3ka)

DCB-A-orthMe. 3. Fid

Q
Q
o
(&)
S3883IBI[IILIIIZBIILIE &
R s e s s b e e “" Parameter Value
s N 1 Data File Name E:/DCB-p-orthMe/3/fid
(0] 2 Title DCB-A-orthMe| 3. fid
3 Comment
Q‘LN/Q i J | J 4 Origin  Bruker BioSpjn Gmbli
5 Owner nmrsu
6 Site
N/\g Me 7 Instrument AvanceNfO
< 8 Author
9 Solvent  CDC13
10  Temperature 298. 1
\_ ) 11 Pulse Sequence zg30
12 Experiment 1n
13 Probe 7119470_0359| (PA BBO 500S1 BBF-H-D-05 7 SP)
14 Number of Scans 8
15 Receiver Gain 57.0
16 Relaxation Delay 1. p000
17 Pulse Width 10. 0000
18 Presaturation Frequencl
19  Acquisition Time 3.
y 20 Acquisition Date 20
21 Modification Date 20
22 Class
| 23 Spectrometer Frequency| 500. 16
! 24 Spectral Width 10000.0
25 Lowest Frequency -1p22.5
26 Nucleus 1H
27 Acquired Size 32768
L 28  Spectral Size 65536 L\
A |
— i U
1.00 1.99 3.02 6.01 1.06 1.00 3.08
T T T T T T T T T T T T T T T T T T T T T T T T T T
i.0 12.0 1.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0 -1.
f1 (ppm)
DCB-A-orthMe. 4. fid oo
000
B.EVEY
[OReRe]
QIL52RIGILBREERNEI TS cwo o
NOOUWOOANT-—ODDD DI GG D e 2] 1
B H0A00 000NN NNNNC/ =D B Parameter Value B
B s (ol 1 Data File Name E:/DCB-A-orthMe/4/fid
Vs N\ 2 Title DCB-A-orthMe. 4. fid
O 3 Comment
Kl Origin Bruker BioSpin GmbH
5 Owner nmrsu
N 6 Site
7 Instrument AvanceNEQ
N \ Me 8 Author
=~ 9 Solvent  CDCI3
N 10  Temperature 298, 2
11 Pulse Sequence zgpg30
12 Experiment 1
- J 13 Probe 7119470_0359 (PA BBO 50081 BBF-H-D-05 Z SP)
14 Number of Scans 256
15  Receiver Gain 101.0
16 Relaxation Delay 2. 0000
17 Pulse Width 10. 0000
18  Presaturation Frequency
19 Acquisition Time 1. 0879
20 Acquisition Date 2024-01-18T42
21 Modification Date  2024-01-18T42:¢
22 Class
i 23  Spectrometer Frequency 125.78
24 Spectral Width 30120.5
25 lowest Frequency -2483.7
26  Nucleus 13C
27  Acquired Size 32768
28  Spectral Size 536
T T T T T T T T T T T T T T T T T T T T |
)0 190 180 170 160 150 140 130 120 110 130( 9()) 80 70 60 50 40 30 20 10 0o -10
ppm
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5-o0x0-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4aa)

DUBZBO402-1A0. 1. Fid ©
(&)
[m]
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TLILLTONOOOOOCOONLWWWW S < < NN =3
wmmmmwml\-\LTENNNNI\-NNHNNNNNNHNN Dl
—_ e [
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[ J Parameter Value
N j 1 1 Data File Name 02/ Users/ KRS Desktop/ EHUE
DCBZB0A02-14A/ 1/ Tid
2 Title DCBZ30402-444, 1. T'd
N A\ CN 3 Comment
4 Origin Brker BicSpin Gubll
5 Oynet sy
6 Site
7 Instrument AvanceNEO
% Author
9 Solven ChC13
10 Temperature 208.7
I1Pulse Sequence 2230
12 Experiment 1
13 Probe Z119170_0358 (P4 BEO 50051 BBF-H-D-05 7 SP)
14Nunber of Scans 8
15 Recelver Gain 7.0
16 Relaxation Delay 1. 0000
17Pulse Width 10. 0000
aturation Frequency
isition Time
ition Date a6
on Date 2023-04-021 44
22 Class
23 Spectrometer Frequency 500. 16
24 Speciral Width 10000, 0
25 Lowest Frequency 1925.1
Nueleus
Aequired Size
k_ sectral Size
—
1.00 8.09 3.97 1.03
r T T T T T T T T T T T T T T T T 1
1.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1
f1 (ppm)
DCB230321-4aa. 2. fid nmo
QOO0
[aia)a]
—ODTNO NN T WDW M © N 00O
WROONTOROTNOQMRNE DT joe] oD~
MNOOITI—O0CODD DN O « REE B 2
WFEOONONOOOONNNN— — — 0 ~ i © 2
T T T T T T e — o ~ o~ o
T e
— =l N/ | I
Parameter Value
O 1 Data File Name Ci/ Users/ MR/ Desktop/ B
DCB230321-4a2/ 2/ fid
2 Title DCB230321-4ee. 2. fid
N 3 Comment
4 Origin Bruker BioSpin GnbH
N 5 Owner mmrsu
N CN 6 Site
-
N 7 Tnstrument AvaneeNEQ
8 Author
9 Solvent DeL3
10 Tenperature 0.0
11Pulse Sequence 2gpg30
12Experiment D
13Probe Z119470_0359 (PA BBO 50051 BBF-H-D-05 Z SP}
14Nunber of Seans 256
15 Recelver Galn 10L.0
16Relaxation Delay 2, 0000
17Pulee Width 10. 0000
18Presaturation Frequency
19 Acquisition Time 1. 0879
20Acquisition Date 2023-03
21 Modification Date 2023 03 22
22Class
23Spectrometer Frequency 125,78
248pectral Width
25Lowest Frequency
. 26N L eus
. ! , 27 Acauired Size :
‘ ‘ J | 28Spectral Size 65536 .
A - -
T T T T T T T T T T T T T T T T T
O 190 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 0 -1

f1 (ppm)
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6-bromo-5-0x0-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4ba)

DCB B 5Br. 7. Tid

0o
QO
oo
[ 00
CODORRNOUVWVTOOONROONODDVO VW F MO OO O T 38
KON ooooonuDRUnIITEIIROOANNNNNNN 5
O e T el e T S e e R e e S S A R R e e e el e e e e e ol el Ci,
il "
) y |
Br o HH | Paranetor Valuo
I J 1 Data File Name Ci/ Users/ #ELEY Deskiop/ SI data/ DCB-B-5Br/ 7/ fid
2 Title DCB-B-5Br. 7. £id
N 3 Comment
4 Bruker BioSpin Gmbll
N ] nmrsu
\ CN 6 Site
g .
7 Instrunent AvanceNED
8 Author
9 Solvent cocls
L ) 10 Temperature 298.2
11 Pulse Sequence 2830
12 Experinent 1
13 Probe Z119170_0359 (PA BBO 50081 BBF-1-D-05 % SP)
L4Number of Scans 8
15 Receiver Gain 101.0
1B Relaxation Delay 1. 0000
17 Pulse Width 10. 0000
18Presaturation Freguency
19Acquisition Time 3. 2768
20 Acquisition Date 2023-12-09T02
21 Modif ion Date 2023-12-09T02:46: 28
22Class
23Spectrameter Irequency 500. 16
24 Spectral Width 10000, 0
25Lowest Freguency -1924.0
26 Nucleus 1
27 Aeouired Size 32768
| \ 285pectral Size JLA\_JJ
|
e e
1.00 2.99 5.09 2.04 1.03 2.06
T T T T T T T T T T T T T T T T T T T
12.5 1.5 10.5 95 8.5 7.5 6.5 55 45 35 25 1.5 0.5 -0.5
f1 (ppm)
DCB-B-5Br. 8. I'id T OOMINNONTONO0— MmN
CTOUANNMONOOATORNN O N = R DD
OO TO—OTDHDO NI ND N NOM
ODFEONONOONONONNNNN = = = e} )
T T T T T T T T T T T T T T T T T » M~
[ N7 |
( )
Br pr——— alue
O Paramete Value
1 Data File Name * Users/ FEHEGL Deskiop/ SI data/ DCB
B-5Br/ 8/ rid
N 2 Title DCB-B-5Br. 8. [id
3 Comment
N7\ 4 Origin Bruker BioSpin Gobll
CN 5 Owner sy
-
[
7 AvancehED
8 Author
. J 9 Solvent

10 Tenperature
11 Pulse Sequence

1n
119470 0359 (PA BBO 50081 BRF-H-D-05 7

12 Experinent
13Probe

5P
i Nunber ol Scans 256
15 Receiver Gain 101.0

2, 0000
10,0000

Relaxation Delay
17Pulse Width

18 Prosaturation Frequency
19Acquisition Time 1.0879
2023-12-09
2023-12-09

20 Acquisition Dato
21 Modification Date
22Class

23Spectrometer Frequency
24 5pectral Widih
25Lawest Frequency

26 Nucleus

27 Acquired Size

28Spectral Size

| o i L

120 110 100 90 80
1 (ppm)

0 190 180 170 160 150 140 130
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7-methoxy-5-o0xo0-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4ca)

DCE-B-60Me. 1. fid

«©
Q
[a)

[ o -
ooq)u:cocou—:-nwrvwmfﬁfooocncn%aornoco-nLr:u—>vvmooommmmwwhwomr—mmmmmmr—o
VWOOOCOOOOOOCOYROOOOOEUVNHVNUVWVOBWVVLEITITIINNT OO0 X®O o

-,-T.— —p—
( ) It J‘ 1 Parameter Value
MeOQO, o 1 Data File Name C / ¥Rt/ Desktop/ $1 datas DCB-B-60Me/ L/ fid
2 Title DCE-B-60Me, 1. I'id
3 Conment
N -
1 Origin Bruker BioSpin GubH
5 Owner nmrsu
N s ot
6 Site
\\ CN 7 lnst A NEO
7 Instrument AvanceNE
N 8 Author
9 Solvent
10 Terperature
\ J 1 Pulse Sequence
12 Experiment
13 Probe Z£119470_0358 (A BEO 50051 BEF-11-D-05 Z SP}
14 Number of Scans 8
15Receiver Gain 57.0
16 Relaxation Delay 1. 0000
17 Pulse Width 10. 0000
18Presaturation Freguoncy
19Acquisition Time
uisition Date
| 21Modification Date
1
ometer Freadeney 500, 16
! i1 Widih 10000. 0
25 Lowest Freguency 1924, 2
26 Nucleus IH |
27 Acquired Siz 32768
__—fﬁflm. tral ‘L_’J 65536 A__’_’JIU
— T
1.00 10.05 1.05 1.05 3.17
r T T T T T T T T T T T T T T T T T 1
1.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1
f1 (ppm)
DCR B 60Me. 2. Fid ®om
QOO0
[ayaya)
wn
N FTODRONOCOO~O -0 s Qua =
CNOCOSTOCOOODM OB NN — 2 s S
LBITNOOOODANNNN = = = I NN O [}
rFrrrrTrrTro e T e e O M~~~ s}
( i %W;gﬁ;}# ! ~ l Paramc tor Value
1 Data File Name Ci/ Users/ LG/ Desktop/
MeO, O ST data/ DCB-B-60Me/ 2/ id
2 Title DCB-B-60Me. 2. fid
N 3 Comment
4 Origin Bruker BioSpin Gubll
5 (wner nnrsu
N o
\ CN 6 Site
\N 7 lustrument AvanceNEO
8 Author
9 Solvent
L y l(JImnp:'r:’tjw )
Sequence
lment
2119170 (P4 BBD 50051
BBF—H-D— SP)
T Nurber of Scans 256
15Receiver Gain 1010
16 Relaxation Delay 2. 0000
17Pulse Width 10,0000
18 Presaturation
Frequency
19 Aequisition Time 1. 0879
| 20Acquisition Date
Z21Modilication Date
220 s
Spectroneter 125.78
f Teguency
! 24 $pectral Width 301205
25 Lowest Freguency 2483. 7
Nueleus
cquired Size
A ) | 28 Spectral Size L N .
r T T T T T T T T T T T T T T T T T T T T 1
J0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1

f1 (ppm)
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7-methyl-5-o0xo0-1,4-dipheny

DCB- B 6Me. 3. [id

-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4da)

®
[&]
o
o
PDOST-"TODONDVONTN=DN OO
FOOKG ©0 WM 10 X X 5 W 000NN N Y.
ONNNNNNNNNNNNNNNNNNNN q
- ~ | e
Me O ( f
o
N 3 | Parancter Value
N 1 Data File Name E:/ DCB-B-6Me/ 3/ fid
A\ 2 Title DCB-B-6Me. 3. £id
CN o
~ Comment
N 4 Origin Bruker BioSpin GmbH
5 Owner hmrsu
6 Site
- / | 7 Tnstrument vanceNED
| 8 Author
9 Solvent DC13
10 Tenperature pos. 1
11Pulse Sequence bg30
12Experiment LD
13Probe [119470_0359 (PA BBO 500S1 BBF-H-D-05 Z SP)
14Number of Scans 3
15Receiver Gain bo. 5
| 16Relaxation Delay 1. 0000
17Pulse Width 10. 0000
0 18Presaturation Frequency]
19Acquisition Time . 2768
Jis 20 Acquisition Date P023-12-30T02:41:19
21Modification Date P023-12-30702: 40:40
22Class
23Spectrometer Frequency [500. 16
24Spectral Width 10000. 0
25Lowest Frequency 1926.0
e B BN T
1.00 5.07 1.98 2.05 2.09 0.99 3.04
T T T T T T T T T T T T T T T T T T T T T T T
i.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 4.0 3.0 2.0 1.0 0.0
1 (ppm)
DCB-B-6Me. 4. 1. 1r nmo
[SRSRS)
[afala)
TODOOWOWLIANNMNOONT OO 00O
SBRRILOOINN-CRO0I D Q g2y &
NOONIUTNOOOODD BN O A e )
OLTOOOONOONOOOONNNN Y~ — — n NN~ © o
P TC TS TS e = TR o [N «
~== =l \Yas | ~ |
( N\ i
o Parameter Value
Me I Data File Name E:/ DCB-B-6Ve/ 4/ pdata/ 1/ 1r
2 Title DCB-B-6Me. 4. 1. 1r
N 3 Comment
1 Origin Bruker BioSpin Gabll
5 Ouner nmrsu
N N CN 6 Site
\N 7 Instrument AvanceNEQ
8 Author
8 A
9 Solvent coels
10 Temperature 298. 1
\ J ! 11Pulse Seauence 2pe30
12 Experiment 1D
13Probe 2119470 0359 (PA BBO 50081 BBI-1-D-05 Z SP)
14Mumber of Scans :
18 iver Gain
16Relaxation Delay 2.0000
17Pulse Width 10. 0000

18 Presaturation Frequency

19Acy ition Time
20 Acq ition Date
21 Modification Date

22Class

pectrometer Frequency
Width

Frequency

27 Acquired Size
28Spectral S{ze

130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
f1 (ppm)

)0 190 180 170 160 150 140
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7-fluoro-5-oxo-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4ea)

DCB-B-6F. 4. fid ©
Q
| [a]
| ]
OO~V OUTONTTONUOIRDO~NDOWLONON— — O (=)
QOO UOOEOUWHINITTITANNNANNNNNNNT Q
[ e o B S R S R R S O B S A e N Y s =]
ki dhiniiriniiriinirnr i i
T ——
( N
F ‘f [ Paraneter Value
J ! 1 Data File Name C:/ Users/ FLBERL/ Deskiop/ B3R/ DCB-B-6F/ &/ [1d
N 2 Title DCR-B-6F. 1. fid
3 Comment
N AN CN 1 Origin Bruker BioSpin Gbll
~ 5 tner nrsu
N 6 Site
7 lostruwent AvancehEO
8 Author
. J 9 Solvent [
10 Temperature 298, 1
1l Fulse Sequence 2830
12Experiment i)
13Probe 21194700350 (PA BBO 50081 BBF-1-D-05 Z SP)
14Nber of Scans 8
I5Receiver Gain 1010
16Relaxation Delay 1. 0000
17Pulse Width 10. 0000
18Fresaturat fon Frequency
194cquisition Tine 3. 2768
20Acquisition Date 2023-12-13123:35: 14
21Modification Date 202312 13123:34: 46
22C1ass
235pectroneter Frequency 500. 16
248pectral Widih 10000. 0
owest Frequency -1924.4
26Nucleus 1
27 Acquired Size 2768
U 285pectral Size 65536 |
J (o A J
by
1.00 8.04 2.00 2.06
l T T T T T T T T r T T T T T r T T T T T
1 (ppm)
DCB-B-6T. 5. [1d nno
[SRSNE]
[afa)a]
TUOHOVNON-NVOOD D — ©O® 0NN oW Qoo
BOARNT I ROINTIONCOIANTNNG §83 o
S ©©Oo® COoOO® D maN ) 2 S @©
CBBERBI 0o nall388N 22284 r~r~© <
B e it i QO [ o o
~ | - |

i .

T @ —

R

Parametor
Data File Name
Title
Commen;
Origin
Owner
Site
Instrument
Author

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment
13Probe

14 Nuber of Scans
15Receiver Gain
16 Relaxation Delay
17Pulse Width

Value

/ BHER/ DB-

DCB-B-6F. 5.

id

Bruker BioSpin Gubll
st

AvaneeNEO

(W) 9k}

2081

2gpEd0

1n

A1T9470 0359 (PA BBO 50051 BBF-H-D-05 % SF)
258

101.0

2,0000

10. 0000

18 Presaturation Freguency

ition Time
20 Acquisition Date
21Modi fication Date

22Class

23 Specirameter Frequency

24 Spe Width
Lowest Frequency
26 Nucleus

27 Acquired Size
285pectral Size

1. 087

25.78
301205

-2183.7
13¢

T

110 100 90 80
f1 (ppm)

O 190 180 170 160 150 140 130 120
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DCB B 6F. 6. [id

( )
0
N
N
_D—CN
N
| J

—-111.32

Parameter
I Data File Name
2 Title
ommen t

Origin
Owner
Site

IS

Instrument

= =

Author

<

Solvent

10 Temperature

11 Pulse Sequence
12 Experiment

13 Probe
14 Number of Scans
15Receiver Gain

16Rel tion Delay
17Pulse Width

19 Acqui ion Time
20Acquisition Date
21 Modification Date

22Class

24Spectral Width
25 Lowest Frequency

26Nucleus
27

cquired Size
28Spectral Size

23 Spectrometer Frequency

Value

rs/ FLEGR/ Desktop/ S ¥/ DOB-B-6F,

Z119470_0359 (PA BBO 50081 BBF-H-D-05 Z S
16

101.0

1. 0000

15. 0000

18Presaturation Frequency

0.5767
2023-12-1312!
2023-12-1312:

470,
113636. 4
-103880. 2
19F
65536
131072

6,

fid

-10 -20 -30 -40

-50

-60

T

-70

-80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -22
f1 (ppm)
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7-chloro-5-0x0-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4fa)

DCB B 6C1, 3. Tid

]
Q
[
Q
OUOMODODITONNNT-—DNDONVODRONOTRO D o
MONOOOOOOOCOOBWINWI T TTNN =
Lo N O e e L o
NS == |
I
4 \ /
Cl j ’ { Parameler Value
L Data File Name ci/ Desktop/ &%/ DOB-B-60L/ 3/ fid
N 2 Title DCB-B-6CL. 3. £id
3 Comment
N A\ I Origin Bruker BioSpin GobH
CN 5 Owner nmrsu
- .
N 6 Site
7 Instrument AvanceNED
8 Author
. J 9 Solvent s
L0 Temperature 298, 2
L Pulse Secuence 230
12 Experiment 1D
13 Probe Z119470_0359 (PA BBO 500S1 BBF-1I-D-05 Z SP)
14 Numher of Scans 8
101.0
16 Relaxation Delay 1..0000
17Pulse Width 10. 0000
18 Presaturation Frequeney
3.2768
sition Date 2023-12-09T03:01:55
2 Modification Date 2023-12-09T03:01: 51
22Class
23Spectrometer Frequency 500, 16 !
21 Spectral Width 10000. 0
25 Lowest Freguency 1924.8
‘ 26 Nuc leus 1
27 Acquired Size 32768
W 28 Spectral Size , (5536 . JJ | A
=
1.00 8.08 3.01 1.01
r T T T T T T T T T T T T T T T T T
.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1
f1 (ppm)
DCB B 6C1, 1. [id oo
[SESNS]
oo
MOUBLBL OOV VOTOOW0Y - o @
COBLT T OO - —OODDD DD 0N o R ]
LT OOOONOMOOOONNANN— — e} ~ ©
Frrr T T T T T T T T e o ~rf~
*——«—;\ [~ 1 |
-
0 Sarameler Value
Cl 1 Data File Name C:/ Users/ F:pEit/ Deskiop/ B#d8/ DOB
B-6C1/ 4/ rid
N 2 Title DCB-B-6C1. . rid
3 Comment
N N\ 4 Origin Bruker BioSpin Gubll
CN 5 Owner e su
\N 6 Site
7 lnstrument AvaneeNEQ
8 Author
\ Y, 9 Solvent [BIBE)
10 Temperature 208. 1
11Pulse Sequence 230
12Experinent D]
13Probe 2119470 0359 (PA BBO 50051 BBE-H-D-05 %
SF)
14 humber of Scans 256
15Receiver Gain 101.0

16Re laxation Delay
17Pulse Width
18Presaturation Freguency

19 hcquisition Time

Acquizition Date
21 Modilication Date

ctrometer Frequency
21 Spectral Width

25 Lowest Frequency
Z6hucleus

27 Acquired Size

28 Spectral \_I‘izc

2. 0000
10. 0000

2-09T03: 18:
09T03:18: 56

0 190 180 170 160

150 140 130 120 110 100 90 80
f1 (ppm)

S60

70 60



9-methyl-5-o0xo0-1,4-diphenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4ga)

DCB B 8Me, 1. Iid

e
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[ [a]
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N J Parameter Valug
Me; /\wa [
\N L Data File Name / Users/ R/ Desktop/ PEER/ DCB-B-8Me/ L/ fid
2 Title DCB-B-8Me. 1. Fid
4 Comment
4 Origin Bruker BioSpin Gmhll
5 (uner nmrsu
G Site
T Instrument AvanceNI0
8 Author
9 Solvent Cnc1s
10 Temperature 2081
11 Pulse Sequence 2u30
2Experiment 1
13 'robe Z119470_0359 (PA EBO 50051 BRF-H-D-05 2 SI')
14 Kumher of Scans &
15 Receiver Gain 9. 5
16 Relaxation Delay 1. 0000
17Pulse Width 10. 0000
18 Presaturation Frequency
19 Acquisition Time
20 Acquisition Date
21 Modification Date
23 Spectrometer requency 500, 16
24 Speciral Width 10000. 0
25 Lowest Frequency 1926. 1
26 huc Lens 10 \
2T Acquired Size J2768
28 Spectral Size 65536
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Paramcter Value
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1 Data File Name C:/ Users/ FLREEE/ Deskiop/ B4dE/ DCB

B-8Me/ 2/ fid
N 2 Title DCB-B-8Me. 2. I'id
3 Comment
N \ 4 Origin Bruker BioSpin Gubll
5 Owner e su
Me =~ CN 6 Site
N 7 Instrument AvanceNEQ

8 Author

9 Solvent [NVHE]

10Tenperature 2

11Pulse Sequence 23

12fxper iment 1D

13Probe 2119470 0359 (PA B0 50051 BBF-1-D-05 %
5P)

14 Number of Scans 258

15Receiver Gain 1010

16kelaxat ion Delay 2.0000

1TPulse Width 10. 6000

18P uration [reguency

19Acquisition Time 1, 0879

20Acquisition Date 2023-11-29723:30: 25

21Modification Dat 2023-11-29T23:30:

22Class

Z3Spectrometer Frefuency 123,78

24Gpectral Width 3012

25Lowest Frequency

26 Nue Leus

cauired Size
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4-(4-methoxyphenyl)-5-oxo-1-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-

carbonitrile (4ha)

DCB B pOMe. 1. Tid P
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N [ /,J | f 1 Data File Name 03/ Users/ HERERL Deskion/ ¢
/ i/ DCB-B-pOMe/ 4/ Fid
N 2 Title DCB-B-piile, 4, [id
\ CN 3 Commen
-
N 4 Origin Bruker BioSpin Gubll
5 Onner nrsu
6 Site
7 Instrument AvanceNED
8 Author
9 Solvont [HaEs
10 Temperature 1
11Pulse Sequence 2230
12 Experiment n
13Probe 7119470 0359 (PA BBO G0OS1 BBF—
H-D-05 7% 5Py
14Number of Scans 8
seeiver Gain 101.0
ation Delay 1.0000
Width 10. 0000
resaturation Frequency
1 I 5
{1} 12-05T01:42: 55
21 Modilication Date 12-05T01:
22C1ass
23Spectrometer Frequency 500,16
. 24 Spectral Width 100000
! 25 Lowest Frequency -1923. 2 !
36Nucleus 1
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5-oxo0-1-phenyl-4-(p-tolyl)-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4ia)

DCB-B-pMe. 1. fid
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N J I 1 Data File \urU' C:/ Users/ ELIGR/ Desktop/ B3
A #/ DCB-B-ple/ 1/ fid
2 Title DCB-B-plle. 1. [1d
NN CN 3 Commont
N 4 :I“‘;h. Fﬂ'uket BioSpin Gmbl
o Owner nmrsu
6 Site
7 lnstrument AvanceNZ0
8 Author
9 Solvent oel3
10 Temperature
11Pulse Sequenc
12 Experiment n
13 Probhe Z119170 0359 (PA BBO 5{0SI BiF-H-
D05 7 sP
14Nuber of Scaps 8
15 Receiver Gair 101.0
16 Relasation Defay 1. 0000
17Pulse Width 10. 0000
18 Presaturation| Frequency
19 Acquisition Tine 3. 2768
20 A ite 2023-09-09T05
, 210 ate 2023-09-09T05
220 ass
L 23Specirometer frequency 500, 16
: L 10000. 0
251ovest Froquofoy 1922,
26 Nucleus il
27 Acquired Sizg 32768
U 28 Spec c d:\s‘gg‘/LjL i J
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4-(4-fluorophenyl)-5-oxo-1-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
(4ja)

DCB B ol 1. [id o
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I Parameter Value
O F J { 1 Data File Name C:/Users/+Laat/Desktop/ SA0E /DCB-B-pF/1/
fid
Q‘(N Jf /] /J 2 Title DCB-B-pF. 1. Fid
3 Comment
N 1 Origin Bruker BioSpin GmbH
:\Si(:N 5 Owner nmrsu
N 6 Site
7 Instrument AvanceNED
8 Author
9 Solvent  CDC13
10 Temperature 612.3
11 Pulse Sequence zg30
12 Txperiment 1D
13 Probe 7119470_0359 (PA BBO 50051 BBF-H-D-05 7 SP)
14 Number of Scans 8
15 Receiver Gain 101.0
16 Relaxation Delay 1. 0000
17 Pulse Width 10. 0000
18 Presaturation Frequency
19 Acquisition Time 3.2768
20 Acguisition Date 2023-09-141T21:58:38
21 Modification Date  2023-09-14T21:57:46
. 22 Class
23 Spectrometer Frequency — 500.16
24 Spectral Width [0000.0
| 25 Lowest Frequency -1922. 4
26 Nucleus 111
W 27  Acauired Size 32768 A J
—
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§ ‘% E ?_f g E E ‘;_ E':j E ‘% ‘g_ g E ?\l_)?;l E E :‘E E g g r’: rl‘j © Data File Name C:/ Users/Ft AR/ Desktop/ S 4/
— ! = |

|

S PEB-BopF/2/Tid

2 Title DCB-B-pF. 2. f'id
Comment
Origin Bruker BioSpin GmbH

(0] Owner nmrsu
/@/F i Site
1 Instrument AvanceNEO
N Author
p Solvent  CDC13
N/\g—CN 0 Temperature 635.3
<, 1

©

(I
T

N D(d) | E(d) Pulse Sequence zgpg30
130.91 |117.51 2 Experiment N
3 Probe 7119470 0359 (PA BBO 50031 BBF-H-D-03
AJd) B (d) 7 SPY
163.84 13Q.24 4 Number of Scans 256
5  Receiver Gain 101.0
6 Relaxation Delay 2.0000
7 Pulse Width 10. 0000
8  Presaturation Frequency
9  Acquisition Time 1. 0879
PO Acquisition Date 2023-09-14T22:13:08
Ul Modification Date  2023-09-14T22:12:16
2 Class
P2 Spectrometer Frequency 125.78
4 Spectral Width 30120.5
| PS5  Lowest Frequency —2483.7
I . 6 Nucleus  13C
i i \ l ‘ ‘ E? Acquired Size 32768
8,
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4-(4-chlorophenyl)-5-oxo-1-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
(4ka)

DCE-BpCl. 3. Tid
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11
\N I Data File Name C:/ Users/ FLAEGRS Dosktop/ BEdE/ DOB-B-pCl/ 3/ fid

2 Title DCB-B-pCL. 3. £id

3 Comment

4 Origin Bruker BioSpin Gabll
5 nmrsu
i
T Instrument AvanceRED
8 Author
9 Solvent CDCLd
10 Temperat 208, 2
11 Pulse Sequence zgi0
12 Exper iment 1D
13 Probe 2119470 0359 (PA BBO 50051 BEC-11-D-05 Z SP)
14humber of Scans 8
15 iver Gain 1010
16 Relaxation Delay 10000
17Pulse Widtl 10. 0000
18 Presaturation Ir iy
19 Acquisition Time 3, 2768
20 Aequisition Date 202311 24T02:01:25
2lMod il ication Date 2023-11-24T02:01: 18
22Class
cotrometer Frequency 500. 16
24Spectral Width L0000, ¢
p st Freguency 1923. 6
26 E u
27 ed Si 32768
A 28 5peciral Size 65036 L
J — A
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O Parameter Value
Cl 1 Data File Name C:/ Users/ ELMERL/ Deskiop/ B#UE/ DOB-B
pCl/ 4/ fid
N 2 Title DCB-B-pClL 4. fid
3 Comment
1 Origin Bruker BioSpin GmbH
5 Ouner nmrsu
6 Site
7 Instrument AvaneeNEQ
8 Author
9 Solvent cnels
10 Temperature
11 Pulse ence
12Experiment
13Probe Z119470 0359 (PA BBO 50051 BBF-H-D-05 Z
5K
HNmber of Scans 256
15Receiver Gain Lo
16Relaxation Delay 2. 0000
17Pulse Width 10. 0000
I8Presaturation Frequency
19 4cquisition Time 1. 0879
20 Acquisition Date 2023-11-247T02:16: 10
lodiFication Date 2023-11-247T02: 16:04
pectrometer Frequency 125 78
24 5pectral Widih 30120, 5
2483. 7
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4-(4-bromophenyl)-5-0x0-1-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
(41a)

DCB B pBr, 3. I'id
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N / | Parametor Value
N \ Data File Name C:/ Users/ FEWEHL Deskiops REUE/ DCB-B-pbr/ 3/ [id
CN

i i
2 Title DCB-Beplir. id
~ 3 Comment
4 Origin Bruker BioSpin GubH
5 Owner nmrsu
6 Site
7 Instrument AvanceNEQ
8 Author
9 Solvent Cne1s
10 Temperature 984.1

11Pulse Sequence 7530
2Experiment 1

13 Probe 7119470 0359 (PA BBO 50081 BBF-H-D-05 Z SP)
14 Number of S 8

1akeceiver n 1010

16 Relaxation Delay 1. 0000

1TPulse Width 10. 0000

18 Presaturation Frequency

uisition Time
204cquisition Date
21Modilication Date 2023-00-27103:40: 10
22C1ass

3Spectrometer Frequency 500. 16
Spectral Width 10000, 0
25 Lowest Frequency -1958.7
ucleus m
couired Size
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Parameter Value
1 Data File Name
(@] 2 Title
Br 3 Comment
4 Origin Bruker BioSpin GmbH
N 3 Omner nmrsu
6 Site
NN\ CN 7 Instrument AvancelEO
~ 8 Aulhor
N 9 Solvent onels3
10 Temperature 0.0
11Pulse Sequence 7gpE30
12Experiment 1n
13Probe Z119470_0339 (PA BBO 30051 BBF-H-D-03 Z SP)
14Number of Scans 256
15Receiver Gain 1010
16Relaxation Delay 2.0000
17Pulse Width 10. 0000
18Presaturation Frequency
19Acquisition Time 1.0879
20 Acquisition Date 2023 09 27T03:51:29
21Modilication Date 2023 09 27703:54: 16

lass

23Spectrometer Frequency 125.78

245pectral Width 30120.5
25Lowest. Frequency -2615.2
26 Nueleus

cquired Size 3!
28 Spectial fize
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5-oxo-1-pheny

DR B orthMe. 1. Fid

4-(o-tolyl)-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4ma)
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J / Parancter ‘ Value
/ I Data File Name C:/ Userd™ $LH 0/ Desktop/ GEHE/ DOR-B-orthile,
N fid
2 Title DCB-B-orthMe. 1. fid
3 Comment
N A\ 14 Oriin Bruker BieSein GubH
CN 5 Owner -
< 6 Site
7 Instrument AvanceNEQ
8 Author
9 Solvent cne1s
- J 10 Temperatiire 288, 2
11Pulse Sequence 2530
12 Exper iment 1D
13Probe Z119470_0343 (P4 BBO 50081 BEF-H-D-05 Z SP)
14¥umber of Scans 8
15Receiver Gain 90.5
I6Relaxation Delay 1.0000
Idk 10. 0000
aturation [requency
| 19 Acquisition Time 3.9768
! 204cquisition Date 2023 11 17o1: 11208
| 21 ¥odification Date 2003-11-1704: 44:02
| 22Clas:
‘] 23Spectrometer Frequency 500. 16
| 24Spoctral Tidth 10000.0
i 951 awest Frequency ~1996. 6
’ 1H
| I iz 32788
283pectral § 65336
T A, T
098 998203 297
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( o Me )\ Parameter Value
1 Data File Name PR/ Desktop/ BELHES DOBB
id
2 Title DCB-B-orthMe. 2. fid
N 3 Comment
t Origin Bruker BiaSpin Gubll
N \ 5 Owner nmrsu
CN 6 Site
N 7 Instrument AvanceNED
8 Avthor
9 Solvent coels
10 Temperature 208. 1
. J [1Pulse Sequence 2gpgi0
12Experiment 1D
13Prabe 2119170 0353 (PA BBO 50051 BBF-1-D-05 7 SP)
L4 Number of Scans 258
15Receiver Gain 1000
16Relaxation Delay 2.0000
17Pul: idth 10. 0000
18Presaturation Freguency
194cquisition Time 1.0879
20Acquisition Date 3-L1-17T04:58: 18 !
of 21Modi fication Date -12
22Class
23 Spectrometer [requency
'y | 24Spectral Width
) ! , 25 Lowest Freguency
| 26Nueleus
27 Acquired Size
. " | . 288pcetral Size | N
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1-(2-methoxyphenyl)-5-ox0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-

carbonitrile (4ab)

DCB B 20Me. 3. Cid
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Paranpter Value
N\ oo o -
CN ’ ! 1 Data File N C:/ Users/ FLARA/ Desktop/ $¥{#7/ DCB-
B-20Me/ 3/ fid
—
N 2 Title DCB-B-20Me. 3. Fid
3 Comment
4 Origin Bruker BioSpin GubH
OMe 5 Owner nmrsy
N J 6 Site
7 Instrument AvanceNED
8 Author
9 Solvent cls
10 Temperature 288. 1
11Pulse Sequenpe 730
12 Experiment 10
13 Probe 7119470 0359 (PA BRO 50081 BEF-H-D-05 7 SF)
14Number of Sqans
15Receiver Gaj 101.0
16Relaxation Tplay 1.0000
Width 10. 0000
I 18Presaturatich Frequency
19 Acquisition [Iine 8
20 hequisition Pate 2023 12 07105
21 Modification Date 2023-12-07105: 44:30
22Class
Il
23 Spectrometer| Frequency 500. 16
248peciral Width 10000. 0
25Lowest Frequency ~1924.6
26 Nueleus !
tequired $ig
28 Spectra E 1JL_,_ ]J
T e T
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Parameter Value
( o) ) | Data File Name C:/ Users/ ARt/ Desktop/ %
S A7 fid
2 Title
N 3 Comment
1 Origin Bruker BioSpin Gbll
5 Owner s
N N\ 6 Site
~ CN 7 Instrument AvanceNEO
N 8 Author
9 Solvent
10 Temperature
OMe L1Pulse Sequence
- -~/ 12 Experinent
13 Probe 7119170 0359 (PA BBO 5001 BBF-H-
1-05 7 8F)
L4 Numher of Scans 256
15Receiver Gain 101.0
L6Relaxation Delay 2, 0000
L17Plse Width 10.0000
| 18 Presaturation Frequeney
19Adquisition Time 1. 0879
20Adauisition Date 20
2IMdifieation Date 20
22 Cllass
23 Sffectrometer Frequency
245fectral Width
! 26 Lwest Trequency
26N e leus
i 27 Aduired Fizo
L 29Sfoctral Ew .
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1-(2-chlorophenyl)-5-0x0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile

(4ac)

DCB B 2C1, 3. Iid
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1 Data File Name C:/ Users/ FLAE/ Deskiop/ BEER/ DCB-B-2C1/ 3/ rid
2 Title DCB-B-2C1. 3. Fid
N 3 Comment
4 Origin Bruker BioSpin Gubll
N \ X 5 Cwner nmrsu
CN 6 Site
< 7 Instrument AvanceNE0
8 Author
9 Solvent €els
10 Temperature :
N\ Cl J 11Pul quence 2230
12 Experinent 10
13Probe ZL19170 0358 (P4 BEO 50051 BEF-H-D-05 7 SP)
14 Kumber af Scans 8
15Receiver Gain 1010
16Relaxation Dolay 1. 0000
17Pulse Width 10, 0000
L& Presaturation Frequency
19Acquisition Time 2768
, 20Acquisition Date !
21Modification Date
22Class
23Spectrometer Frequency 500. 16
24Gpectral Width 10000. 0
25Lovest Frequency 1923.9
26Nucleus 1
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1 Data File Name sers/ LA/ Desktop/ FECH/ DCB-
B-2C1/ 4/ rid
2 Title DCB-B-2C1. 4, fid
N 3 Comment
4 Origin Bruker BioSpin GmbH
N \ 5 Owner fmrsu
CN 6 Site
N 7 Instrument AvanceNED)
8 Author
9 Solvent oels
[ ature 298.2
| 10 Temperature
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12 xperiment
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viver
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18Presaturation Frequeney
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west Frequency
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1-(3-chlorophenyl)-5-0x0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
(4ad)

DCB B 3C1. 1. Tid o
Q
| [m]
| o °
T OO MM DT - - O0ODOOUN OOV O DOMMNNO I=1
TEEITNOCOQOOOOOOUUWWVIBVBLTHTITOONNNNNA
il i Bkl i sl dindandoy ?
Ll | =
M
4 o )\ ‘ [‘
i
[ — o
N 1 Data File Nane C:/ Users/ FEMEL/ Deskiop/ SEUE/ DCB-B-3CL/ 1/ Iid
2 Title DCB-B-3CL. L. fid
3 Comment
\ CN 4 Origin Bruker BioSpin GmbH
5 Owner
Cl N 6 Site
7 Instrument AvanceNED
8 Author
\\ J 9 Solvent
10 Temperature
11Pulse Sequence
12 Experiment
13 Probe 3159 (PA BBOD 50081 BBF-H-D-05 Z SP)
14 Nuber of Scans
15Receiver Gain
16 Relaxation Delay 1. 0000
17Pulse Width 10. 0000
18 Presaturat ion Frequency
19Acquisition Time
20Acouisition Date
21 Modilication Date
meter Freguency 500, 16
Width 10000. 0
Frequeney -1925.5
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o 1 Data File Name Users/ FLERIR/ Desktop/ MEHE/ DCB-
B-3C1/ 2/ rid
2 Title DCB-B-3C1. 2. [id
N 3 Comment
1 Origin Bruker BioSpin GrbH
N 5 Owner nmrsu
\ CN 6 Site
cl \N 7 Instrument AvanceNED
§ Author
9 Solvent Chels
10 Temperature 208, 1
| L Pulse Sequence 25pE30
12 Experinent 1D
13 Probe Z£119470_0359 (PA BBO 50051 BBF-H-D-05 £
sP)
14 Nugber of Scans 256
15Receiver Gain 1010
16Relaxation Delay 2,0000
17Pulse Width 10. 0000
18Presaturation Frequency
194cquisition Tine 1. 0879
20 Acquisition Date 2023-12-09702:11 :50
21 Modification Date —-12-09702:41:50
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23 Spectrameter Froquency
24Spectral Width
25 Lowest Frequency
I 27 Acquired Size
28 Spectral Siwe
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1-(4-methoxyphenyl)-5-oxo0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-

carbonitrile (4ae)

DCB B 40Me, 1. Fid
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i | | 1 ‘ 1 Data File Name sers/ FEMEEE/ Deskiop/ 31
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2 Title DCB-B-40Me. 1. fid
N 3 Comnent
1 Origin Bruker BioSpin GmbH
N \ 5 (wner nmrsu
CN 6 Site
~
N [nstrument AvanceNEQ
8 Author
[EISE)
268, 1
MeO 1Pulse Sequence 230
\. J 12Experinent 1D
13Frobe Z119170 0359 (PA BBO 50081 BRF-H-
D05 Z SF)
HNumber of Scans §
15Receiver Gain 101.0
16Relaxation Delay 1. 0000
17Fulse Width 10. 0000
18Presaturation Frequency
194equisition Time 3.2768
20Acquisition Date 21
21Modification Date
22Class
2, trometer Frequency 500. 16
eetral Widih 10000. 0
25Lowes1 Frequency 1923, 5 !
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1 Data File Name C:/ Users/ #Mud/ Deskrop/ SEH/ DB~
B-40Mc fid
N 2 Title DCB-B-40Me. 2. fid
3 Cotment
N \ 4 Origin Bruker BioSpin GubH
CN 5 Owner nmrsu
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MeO' 10 Temperature 298, 1
\ J 11Pulse Sequence zepe30
12 Experiment D
13 Probe 7119470 0339 (PA BEO 50081 EBF-H-D-05 7 SP)
14Number of Seans 256
15Receiver Cain 0L ¢
16Relaxation Delay 2. 0000
17Pulse Width 10. 0000
18 Presaturation Freguency
19 Acquisition Time 1.0879
20Aceuisition Qlate 2023-11-22T07:
! | 21 Modification [Date 2023-11-2210
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23 Specirometer [Freguency 125,78
! [ 24 Spectral Widdh 30120, 5
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5-ox0-4-phenyl-1-(4-(trifluoromethyl)phenyl)-4,5-dihydroimidazo[1,5-a]quinazoline-3-

carbonitrile (4af)

DCB B 4CE3, 1. fid
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N 1 Data File Name C:/ Users/ FERi/ Desktop/ HEUE/ DCB-B-4CF3/ 1/ fid
2 Title DCB-B-4CF3. 1. rid
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4 Origin Bruker BioSpin GmbH
~ CN 5 Owner nnrsu
N 8 Site
7 lnsirument AvanceNEQ
8 Author
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\F3C ) 10Temperature 614.5
11 Fulse Sequence 230
12 Experiment 1n
13Probe 2119470 0339 (PA BEO 30081 BEF-I-D-05 2 1)
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15Receiver Gain 90,5
16Relaxation Delay 1. 0000
17Pulse Widih 10. 0000
18 Presaturat ion Frequency
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20 4cquisition Date
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24 Spectral Width 10000. 0
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DCB B-4CF3. 3. fid
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18Pr
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21 Modification Date
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1-(4-fluorophenyl)-5-o0x0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile

(4ag)
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N I 1 Data File Name C:/ Users/ #Laik/ Desktop/ BEER/ DOB-L-AF/ 4/ fid
2 Title DCB-B-4F. 4. [1d
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CN 4 Origin Bruker BioSpin Gubll
=~ 5 (wne nmrsy
N 6 Site
7 Instrument AvanceNEQ
8 Author
F 9 Solvent
\ < 10 Temperature
ZI194T0_0359 (PA BBO 50051 BBF-1-D-05 £ SP)
8
1010
16Relaxation Delay L. 0000
. 17Pulse Width 10 0000
esaturation Freque
GT00:51: 10
3T00:50: 10
500, 18
10000. 0
1923.9
n |
U cquired Size 32768
ctral Size 65536
J ek
—
1.00 5.04 4.02 3.05
T T T T T T T T T T T T T T T T T 1
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1
f1 (ppm)
DCB B 4F. 5. fid e R )
[CRORE]
, [aala)
TOTOTNDOOFTNNN T — N DN o N < 000
CORGARNDMONONOMWLOR N INM 5 e
WONDOLTLTLI == OO OO N @GO ©a as
QOULOHOMOMOHOOOHOMOHOHOOMONOHOAN NN~ e el ~ N ©
e e e I R ) ~N~
—————— e = SN | ~
Parametor Value
1 Data File Name C:/ Users/ FLERNL/ Desktop/ SR/ DCB
( _JJ A BoAR 5 Fid B
(0]
2 Title DCB-B-4F. 5. fid
3 Comment
1 Bruker BioSpin Gubll
N 5 Owner s
6 Site
N \ 7 Instrument AvanceNEQ
~ CN 8 Author
N 9 Solvent
10 Temperature
11Pulse Sequence
F 13 Probe Z119170_0359 (PA BBO 50051 BBE-H-D-05 Z
\ J SP)
14 Number of Scans 256
15Receiver Gain 101.0
16Relaxation Delay 2.0000
17Pulse Width 10. 0000
18Presaturation Frequency
19Acquisition Time 1.0879
20Acquisition Date 2
dification Date
| | . S8
3Spectrometer Frequency
24Spectral Width
| 25Lowest Frequency
]
] ™ o
T T T T T T T T T T T T T T T T T T T T T 1
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o -1

f1 (ppm)

S74



DCB B 4F. 3. [id
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N CN Parageter Value
N | Data File Name C:/ Users/ fLIAR/ Desktop/ SEHE/ DCR-B-4F/ 3/ fid
2 Title DCB B 4F. 3. fid
3 Comment
4 Origin Bruker BioSpin GmbH
\F ) 5 Owner amrsu
6 Site
7 Instrument AvanceNEQ
8 Author
9 Solvent coel3
10 Temperature 0.0
11Pulse Sequence zgig
12Experiment )
13Probe Z119470_0359 (PA BBO 500S1 BBF 11-D-05 Z SP)
14 Number ol Scans 16
I5Receiver Gain 101.0
16Relaxation Delay 1. 0000
17Pulse Width 15. 0000
18Presaturation Frequency
19Acquisition Time
20Aequisition Date
21Modification Date
22Class
23 Spectrometer Frequency 470.57
24 Spectral Width 113636. 4
25Lowest Frequency -103880.2
26 Nucleus 19F
27 Acquired Size 65536
28 Spectral Size 131072
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1-(4-chlorophenyl)-5-0x0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile

(4ah)

1C1, 3. Tid
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N 1 Data File Name C:/ Users/ FEHEGL Deskiop/ BEUR/ DOB-B-4C1/ 3/ rid
2 Title DCB-B-4CL. 3. rid
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NTN
4 Origin Bruker BioSpin Gubtl
CN
5 Owner e s
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§ Author
Cl 9 Solvent cncla
N s 10 Temperatur P 1
11Pulse
12 Expe 1
13 Probe 2119470 0359 (P4 BBO 50081 BEF-11-D-05 2 SP)
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15Recelver Gain 1010
16 Relaxation Delay 1. 0000
» Width 10. 0000
turation Frequency
19 Acquisition Tine 3. 2768
20 Acnuisition Date 2 !
21Modilication Date
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10Temperature
1 Pulse Sequence
12Experiment
\C! J 13Frabe
14 Number 5
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17Pulse Widih 10. 0000
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5-ox0-4-pheny

(4ai)

DCB- B Thio. 3. fid

-1-(thiophen-2-yl)-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile
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JI 2 Title DCB-B-Thio. 3. fid
J e
3 Comment
N 1 Origir Bruker BioSpin GmbH
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10 Temperature
11Pulse Sequence 230
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1-benzyl-5-0x0-4-phenyl-4,5-dihydroimidazo[1,5-a]quinazoline-3-carbonitrile (4aj)
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