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. General Information:

All the reagents were commercial grade and purified according to the established procedures. All the
reactions were carried out in oven-dried glassware. The highest commercial quality reagents were
purchased and were used without further purification unless otherwise stated. Reactions were monitored
by thin-layer chromatography (TLC) on a 0.25 mm silica gel plates (60 F2zs4) visualized under UV
illumination at 254 nm. Organic extracts were dried over anhydrous sodium sulfate (Na2SQOa). Solvents

were removed using a rotary evaporator under reduced pressure. Column chromatography was performed
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to purify the crude product on silica gel 60—120 mesh using a mixture of hexane and ethyl acetate as
eluents. All the isolated compounds were characterized by *H, *C{*H} NMR and IR spectroscopic
(HRMS-spectrometric) techniques. NMR spectra for all the samples were recorded in deuterochloroform
(CDCls). tH, BC{*H} were recorded in 500 (126) or 400 (101) MHz spectrometer and were calibrated
using tetramethylsilane or residual undeuterated solvent for *H NMR, deuterochloroform for 3C NMR
as an internal reference {Si (CHs)4: 0.00 ppm or CHCIls: 7.26 ppm for *H NMR, 77.16 ppm for *C
NMR}. The chemical shifts are quoted in J units, parts per million (ppm). *H NMR data is represented
as follows: Chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, dd
= doublet of doublet, integration and coupling constant(s) J in hertz (Hz). High-resolution mass spectra
(HRMS) were recorded on a mass spectrometer using electrospray ionization-time of flight (ESI-TOF)
reflection experiments. FT-IR spectra were recorded as neat and reported in the frequency of absorption
(cm™). All UV-vis experiments were performed in 1 mL quartz cuvettes with a path length equal to 1

cm. Photoluminescence was carried out upon exciting at a suitable wavelength in 1 mL quartz cuvettes.

Il. Experimental Procedure:

1. Photochemical Set-up for purple LEDs Irradiation:

Torpe full spectrum grow light purple LEDS (Aem™2*)=390 nm, 3 x 9 W) was used as the light source
for carrying out these multicomponent reactions without using any filter. A borosilicate 15 mL oven-
dried glass vial was used as the reaction vessel. The distance from the light source to the irradiation
vessel was ~3—4 cm. A DC fan was used to ventilate the area to maintain the temperature 25-30 °C. A

typical reaction setup for blue LEDs is portrayed below (Figure S1).

Figure S1. Photochemical reaction setup.
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2. Procedure for the synthesis of starting materials:
All 2-aryl quinoxalines (1a—1n) were synthesized following the reported procedure.! The N-alkylated

and N-arylated maleimides (2a—2m) were also prepared according to the reported procedure.?

3. Procedure  for the synthesis of  3-(2-oxo-1-(3-Phenylquinoxalin-2-yl)propyl)-1-
phenylpyrrolidine-2,5-dione (3aa):

MsOH (1.5 equlv)
SON o
390 nm LEDs
24 hr, r.t
(3aa)

1a (1 equiv.)  2a (1.5 equiv.) under Ar

An oven-dried 15 mL reaction vial was charged with a magnetic stir bead, 2-phenylquinoxaline (0.25
mmol, 52 mg), N-phenyl maleimide (0.375 mmol, 65 mg) and MsOH (0.375 mmol, 36 mg). The glass
vial was capped with a rubber septum, followed by evacuation using a vacuum pump through an
appropriately fitted needle. Then, acetone (2 mL) was added via a syringe to the glass vial under Ar
atmosphere. The reaction mixture was stirred at room temperature in an argon atmosphere for 24 h under
the irradiation of purple LEDs (Aem ™max = 390 nm, 3 x 9 W) approximately at a distance of ~3-4 cm.
The progress of the reaction was monitored via TLC. After completion of the reaction, the solvent was
removed by rotary evaporation and then the reaction mixture was neutralized with saturated NaHCO3
solution and extracted with ethyl acetate (2 x 10 mL). The organic layer was dried over anhydrous
Na>SO4 and was evaporated under reduced pressure. Then the crude mixture was purified over column
chromatography (60—120 mesh silica) by eluting it with hexane/EtOAc (3:1) mixtures to afford the
desired product 3aa in 72% isolated yield (78 mg).

4. Procedure for the synthesis of 3-(2-oxo-1-(3-phenylquinoxalin-2-yl)butyl)-1-
phenylpyrrolidine-2,5-dione (4aa)

6} Ph
o N
Nx MSsOH (1.5 equiv) .
+ || N-Ph
“ (2 mL))
N™ Ph 390 nm LEDs Ny
o 24 hr, r.t _
1a (1 equiv.) 2a (1.5 equiv.) under Ar N” >Ph
(4aa)
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An oven-dried 15 mL reaction vial was charged with a magnetic stir bead, 2-phenylquinoxaline (0.25
mmol, 52 mg), N-phenyl maleimide (0.375 mmol, 65 mg) and MsOH (0.375 mmol, 36mg). The glass
vial was capped with a rubber septum, followed by evacuation using a vacuum pump through an
appropriately fitted needle. Then, 2-butanone (2 mL) was added via a syringe to the glass vial under Ar
atmosphere. The reaction mixture was stirred at room temperature in an argon atmosphere for 20-24 h
under the irradiation of purple LEDS (Aem max = 390 nm, 3 x 9W) approximately at a distance of ~3-4
cm. The progress of the reaction was monitored via TLC. After completion of the reaction, the solvent
was removed by rotary evaporation and then the reaction mixture was neutralized with saturated
NaHCOs solution and extracted with ethyl acetate (2 x 10 mL). The organic layer was dried over
anhydrous NaxSO4 and was evaporated under reduced pressure. Then the crude mixture was purified
over column chromatography (60—120 mesh silica) by eluting it with hexane/EtOAc (19:6) mixtures to
afford the desired product 4aa in 57% isolated yield (64 mg).

5. Procedure for 1 mmol scale synthesis of 3aa:

0
Ny . MsOH (1.5 equiv) N o
/l | N-Ph (2 mL)
N™ "Ph 390 nm LEDs AN
O 24 hr, 1.t _
N" >Ph

1a (1 equiv.) 2a (1.5 equiv.) under Ar

(3aa)

An oven-dried 15 mL reaction vial was charged with a magnetic stir bead, 2-phenylquinoxaline (1a,
1 mmol, 206 mg), N-phenyl maleimide (2a, 1.5 mmol, 259 mg), and MsOH (1.5 mmol, 144 mg). The
glass vial was capped with a rubber septum, followed by evacuation using a vacuum pump through an
appropriately fitted needle. Then, acetone (4 mL) was added via a syringe to the glass vial under Ar
atmosphere. The reaction mixture was stirred at room temperature in an argon atmosphere for 30 h under
the irradiation of purple LEDs (Aem ™max = 390 nm, 3 x 9 W) approximately at a distance of ~3—4 cm.
The progress of the reaction was monitored via TLC. After completion of the reaction, the solvent was
removed by rotary evaporation and then the reaction mixture was neutralized with saturated NaHCO3
solution and extracted with ethyl acetate (2 x 15 mL). The organic layer was dried over anhydrous

Na>SOs and evaporated under reduced pressure. Then the crude mixture was purified over column
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chromatography (60—120 mesh silica) by eluting it with hexane/EtOAc (75:25) mixtures to afford the
desired products 3aa in 52% isolated yield (226 mg).

Table S1. Optimization of reaction conditions

o, Ph
N ? MsOH (1.5 equiv) N
@ j\ + [léN—Ph 2 mL) 0o
N Ph 390 nm LEDs N
0 under Ar N
(1a) (2a) "Standard Condition" @N/ Ph (3aa)
Entry Deviation from standard Yield (%)°
conditions
1 none 72
2 p-TSA instead of MsOH 46
3 TFA instead of MsOH 25
4 AcOH instead of MsOH 19
5 TfOH instead of MsOH 16
6 absence of MsOH nd
7 1.0 equiv of MsOH 55
8 2.0 equiv of MsOH 69
9 Acetone : DCE (1 mL:1 33
mL)
10 Acetone : CHCIs (1 mL:1 38
mL)
11 Acetone : MeCN (1 mL:1 26
mL)
12 Acetone : DMSO (1 mL:1 31
mL)
13 under the open air <15
14 under dark conditions nd
15 365 nm blue LEDs 61
16 460 nm UV light traces
17 white LEDs 22
18 30 h reaction time instead 68
of 24 h

4Reaction conditions unless specified otherwise: 1a (0.25 mmol), 2a (0.375 mmol), MsOH (0.375 mmol)
in degassed acetone (2 mL), 27 W 390 nm purple LEDs, under argon atmosphere, rt, 24 h. Plsolated yields.
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IV.  Crystallographic Description:

Crystal data were collected with Bruker Smart Apex-1I CCD diffractometer using graphite
monochromated MoKao. radiation (A = 0.71073 A) at 296 K. Cell parameters were retrieved using
SMARTE software and refined with SAINT® on all observed reflections. Data reduction was
performed with the SAINT software and corrected for Lorentz and polarization effects. Absorption
corrections were applied with the program SADABSI®!. The structure was solved by direct methods
implemented in SHELX-2014[ program and refined by full-matrix least-squares methods on F2. All
non-hydrogen atomic positions were located in difference Fourier maps and refined anisotropically. The
hydrogen atoms were placed in their geometrically generated positions. yellow crystals of 3ca were
isolated from ethyl acetate solvent at room temperature.

a. SMART V 4.043 Software for the CCD Detector System; Siemens Analytical Instruments
Division: Madison, WI, 2008.

b. SAINT Plus (v 6.14) Bruker AXS Inc., Madison, W1, 2008.

c. Sheldrick, G. M. SHELXL-2014, Program for the Refinement of Crystal Structures; University of

Gattingen: Gottingen (Germany), 1997

b
\ N\
4 o '_4

7

N

N\

Figure S2. ORTEP diagram of 3ca with the thermal ellipsoids set at 50% probability.
Crystal Data table for 3ca

| Empirical formula | Car Hao F N3 Og
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CCDC number 2476168
Formula weight 453.46
Temperature 298(2)
Wavelength 0.71073 A
Crystal system Triclinic
Space group P21/c

Unit cell dimensions

a=9.5015(7) A, b=10.5542(8) A, ¢ =
12.0742(9) A
a= 68.976(2)°, p= 87.437(2)°, y= 76.468(2)°

Volume 1097.80(14) A3
Z 2

Density (calculated) 1.372 g/cm?
Absorption coefficient 0.097

F(000) 472

Theta range for data collection

2.126 to 24.999°

Index ranges

5<=h<=5-23<=k<=23,-19<=l<=
19

Reflections collected 27122

Refinement method Full-matrix least-squares on FC2
Data / restraints / parameters 3833/ 0/ 309

Goodness-of-fit on F2 0.943

Final R indices [I>2 sigma(l)]

0.171371, wR2 = 0.90370

R indices (all data)

0.050011, wR2 = 0.069754

IVV. Mechanistic studies:

1. Dark (Absence of Light) Reaction:

0O
N
N
O Lo
—
N Ph
(0]

1a (1 equiv.)

An oven-dried 15 mL reaction vial was charged with a magnetic stir bead, 2-phenylquinoxaline (0.25
mmol, 52 mg), N-phenyl maleimide (0.375 mmol, 65 mg) and MsOH (0.375 mmol, 36 mg). The glass
vial was capped with a rubber septum, followed by evacuation using a vacuum pump through an
appropriately fitted needle. Then, acetone (2 mL) was added via a syringe to the glass vial under an Ar

atmosphere. The glass vial was covered with aluminium foil to prevent light exposure and was

2a (1.5 equiv.)

(@) Ph
. N
MsOH (1.5 equiv) o
(2 mL)
Dark condition N\
24 hr, 1.t _
under Ar N Ph
(3aa)
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subsequently stirred at room temperature under an argon atmosphere for 24 h. The progress of the
reaction was monitored via TLC. After 24 h, TLC analysis of the reaction mixture indicated no detectable

product formation, and both starting materials were recovered unchanged.

2. Reaction in the Presence of Oxygen:

MsOH (1.5 equ1V)
Cr
390 nm LEDs C[
24 hr, r.t
(1a) 2a)

under O,

(3aa

An oven-dried 15 mL reaction vial was charged with a magnetic stir bead, 2-phenylquinoxaline (0.25
mmol, 52 mg), N-phenyl maleimide (0.375 mmol, 65 mg) and MsOH (0.375 mmol, 36 mg). The glass
vial was capped with a rubber septum, followed by evacuation using a vacuum pump through an
appropriately fitted needle. Then, acetone (2 mL) was added via a syringe to the glass vial. The reaction
mixture was stirred at room temperature in an oxygen atmosphere (using oxygen ballon) for 24 h under
the irradiation of purple LEDs (Aem ™ax = 390 nm, 3 x 9W) approximately at a distance of ~3-4 cm. The
progress of the reaction was monitored via TLC. After 24 h, TLC analysis of the reaction mixture

indicated no detectable product formation, and both starting materials were recovered unchanged.
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3. UV-Visible Analysis:

quinoxaline
quinoxaline + MeSO;H

quinoxaline + acetone

1.5 1

Absorbance

0.0

0 Wavelength (nm) “

Figure S3. UV-Vis experiment.

4. Radical Quenching and Trapping:

To an oven-dried 10 mL borosilicate glass vial equipped with a magnetic stir bar, 2-phenyl
quinoxalines (1a) (0.25 mmol, 52 mg), N-phenyl maleimide (2a) (65 mg 0.5 mmol), MsOH (36 mg, 0.5
mmol) TEMPO (0.5 mmol, 90 mg), or BHT (0.5 mmol, 110.2 mg), or 1,1-DPE (0.5 mmol, 90 mg)
were added. The glass vial was capped with a rubber septum, followed by evacuation using a vacuum
pump through an appropriately fitted needle. Then, acetone (2 mL) was added via a syringe to the glass
vial under Ar atmosphere. The reaction mixture was stirred at room temperature in an argon atmosphere
for 20-24 h under the irradiation of purple LEDS (Aem ™* = 390 nm, 3 x 9 W) approximately at a distance
of ~3-4 cm. The progress of the reaction was monitored via TLC. After completion of the reaction, the
solvent was removed by rotary evaporation and then the reaction mixture was neutralized with saturated
NaHCOs solution and extracted with ethyl acetate (2 x 10 mL). The organic layer was dried over
anhydrous Na>SO4 and the solvent was evaporated under reduced pressure. Then the crude residue was
then purified by column chromatography over silica gel (60—120 mesh) using hexane and ethyl acetate
(3:1) as an eluent to afford the product 3aa in 00% (for TEMPO), traces for BHT and 12% for 1,1-DPE.

These results suggest that the reaction goes through a radical pathway. The corresponding TEMPO and
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BHT radical trapped adduct (Shown below Figure S4-S7) have been detected by HRMS analysis of the

reaction aliquot.

a. Radical quenching experiment

0 0]
N\ Standard condition IN N
J_+ || N-Pnh > Ny —Ph
N Ph Qunechers (2 equiv)
0O Ph o
(1a) (2a) TEMPO (2eq) = nd 0" "Me
BHT (2eq) = traces (3aa)
LLI-DPE (2eq) = 12%

b. Trapped HRMS adducts

Bu
t HO.
HO > O<I)ICH
JSU Sis Bt
B N O N
) (i) C[
o
N

BHT adduct of
intermediate (I)

BHT adduct of
intermediate (A)

TEMPO adduct of
intermediate (Ill)

TEMPO adduct of
intermediate (C)

Figure S5. ESI-MS spectrum for BHT adduct of intermediate (1).
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Figure S6. ESI-MS spectrum for BHT adduct of intermediate (1).
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User Spectrum Plot Report
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Figure S7. ESI-MS spectrum for TEMPO adduct of intermediate (I111).

User Spectrum Plot Report

Agilent

Rack Pos.
Plate Pos.
Method (Acq)

Instrument
IRM Status
Comment

Name
Inj. Vol. (ul)
Data File

QTOF
5 Success
DB-EPBHT-1.d DIRECT

MASS_POSITIVE_01_1
.m

Operator SYSTEM (SYSTEM)

Acq. Time (Local)  13-D1-2026 15:01:44
{UTC+05:30)

xin? | *ESI Scan (it: 0.348 min) Frag=140.0v DB-EPBHT-1.d

1,557

1.57
1.45]

483.2966

ol

Fh

Cal [M+H|+483.3006
Found 483.2966

T T
482.8 483 483.2 483.4
Counts vs. Mass-to-Charge (m/z)

48'1.6 45'1‘E 4&2 4El2.2 48'2.4 45'2‘6 45'3.5 483.8

484

Figure S8. ESI-MS spectrum for BHT adduct of intermediate (A).
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User Spectrum Plot Report
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Figure S9. ESI-MS spectrum for TEMPO adduct of intermediate (C).
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5. Spin Trapping EPR Experiment:

An oven-dried 15 mL reaction vial was charged with a magnetic stir bead, 2-phenylquinoxaline
(0.1 mmol, 21 mg), N-phenyl maleimide (0.15 mmol, 26 mg), MsOH (0.15 mmol, 15 mg) and 5,5-
dimethyl-1-pyrroline N-oxide (DMPO) (0.2 mmol, 23 mg). The glass vial was capped with a rubber
septum, followed by evacuation using a vacuum pump through an appropriately fitted needle. Then,
acetone (1 mL) was added via a syringe to the glass vial under Ar atmosphere. The reaction mixture
was stirred at room temperature in an argon atmosphere under the irradiation of purple LEDS (hem ™max
=390 nm, 3 x 9 W) approximately at a distance of ~3-4 cm. Now, after 5 hour a small portion of the
reaction aliquots was collected and electron paramagnetic resonance (EPR) was recorded at low
temperature (Liquid N2). The observed EPR signal supports the formation of the radical intermediate in

this photochemical reaction. Furthermore, the EPR adduct was also detected by ESI-MS analysis of the

reaction aliquot (Figure S8-S9).

1a (1 equiv.)

2a (1.5 equiv.)

MsOH (1.5 equiv)

(1 mL)
DMPO (2 equiv)
390 nm LEDs
S5hr,rt
under Ar

dx"ldB

Power = 0.985 mW
Frequency = 5434 GHz
Ampliude = 100 G
Temperature = 77 K

290 300 310 320 330 340

B, mT

EPR Spectrum
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Figure S10. ESI-MS spectrum for EPR adduct of intermediate (1).
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Figure S11. ESI-MS spectrum for EPR adduct of intermediate (I11).
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6. Isotope labelling experiment

An oven-dried 15 mL reaction vial was charged with a magnetic stir bead, 2-phenylquinoxaline
(0.25 mmol, 52 mg), N-phenyl maleimide (0.375 mmol, 65 mg) and MsOH (0.375 mmol, 36 mg). The
glass vial was capped with a rubber septum, followed by evacuation using a vacuum pump through an
appropriately fitted needle. Then, acetone-d6 (2 mL) was added via a syringe to the glass vial under Ar
atmosphere. The reaction mixture was stirred at room temperature in an argon atmosphere for 24 h under
the irradiation of purple LEDS (Aem ™max = 390 nm, 3 x 9 W) approximately at a distance of ~3-4 cm.
The progress of the reaction was monitored via TLC. After completion of the reaction, the solvent was
removed by rotary evaporation and then the reaction mixture was neutralized with saturated NaHCO3
solution and extracted with ethyl acetate (2 x 10 mL). The organic layer was dried over anhydrous
Na>SO4 and was evaporated under reduced pressure. Then the crude mixture was purified over column
chromatography (60—120 mesh silica) by eluting it with hexane/EtOAc (3:1) mixtures to afford the

desired product 3aa’.

CI

24 hr, r.t
(1a) Under Ar

MsOH (1.5 equiv)
: + < >
j\ (2 mL)
390 nm LEDs
1 L
(3aa")
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Figure S12. *H NMR spectrum of 3aa’.
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Figure S13. ESI-MS spectrum of 3aa’.
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7. Kinetic Hammett studies

An oven-dried 15 mL reaction vial was charged with a magnetic stir bead, para-substituted
2-phenylquinoxaline (0.25 mmol, 52 mg), N-phenyl maleimide (0.375 mmol, 65 mg) and MsOH
(0.375 mmol, 36 mg). The glass vial was capped with a rubber septum, followed by evacuation using
a vacuum pump through an appropriately fitted needle. Then, acetone (2 mL) was added via a syringe
to the glass vial under Ar atmosphere. The reaction mixture was stirred at room temperature in an
argon atmosphere under the irradiation of purple LEDS (Aem ™a* = 390 nm, 3 x 9 W) approximately
at a distance of ~3-4 cm. Reaction yields were determined by H-NMR spectroscopy using
methanesulfonic acid as an internal standard. The conversion of para-substituted 2-
phenylquinoxaline was monitored at different time intervals, and plots of In(a/(a—x)) versus time (h)

were used to obtain rate constants from the slopes.

O
MsOH (1.5 equiv) IN
+ | > Na N—Ph
(2 mL)
390 nm LEDs (0]
2-8 hour

R=H, Cl Me, ! r.t, under Ar
R
Substrate k x 107 (hour™?) Kx/Kn log (kx/kn) Op P
p-'Bu 85.5 151 +0.18 -0.20
p-Me 79.5 1.40 +0.15 -0.17 | -0.97
H 56.5 1 0 0
P-ClI 32 0.57 -0.24 0.23
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Figure S14. In(a/a-x) vs time (hour) plot for different substrates.

The individual rate constants (log kx/kn) were then plotted against the substituent constants (o)
and a Hammett correlation with a negative slope was obtained (p = -0.97, R? = 0.9983). The
negative p* value indicates the development of an electron-deficient transition state in the rate

determining step, which is stabilized by the electron-donating substituents on the aromatic ring.
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VI.  Spectral Data:

3-(2-Ox0-1-(3-phenylquinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione (3aa):

A pale brown solid (78 mg, 72% vyield); mp 172-174 °C; purified over a
column of silica gel (25% EtOAc in hexane); *H NMR (CDCls, 400 MHz):
0 8.13 (d, J = 8.0 Hz, 1H), 7.88 (d, J = 8.0 Hz, 1H), 7.80-7.71 (m, 2H),
7.58-7.52 (m, 5H), 7.44-7.37 (m, 3H), 7.20-7.17 (m, 2H), 5.37 (d, J = 4.8
Hz, 1H), 3.67-3.62 (m, 1H), 3.41 (dd, J = 18.2, 5.0 Hz, 1H), 2.87 (dd, J =
18.2,9.8 Hz, 1H), 1.87 (s, 3H); *C {*H} NMR (CDCl3, 126 MHz): 6 205.2,
177.6, 176.2, 155.5, 150.4, 141.2, 140.3, 138.1, 132.3, 130.7, 130.5, 129.5,
129.3, 129.2, 128.9, 128.7, 126.5, 56.2, 40.2, 32.3, 29.5; IR (neat, cm™): 2926, 1706, 1598, 1500,
1386, 1182, 1087, 762, 739, 695; HRMS (ESI-TOF) calcd for C27H22N303 [M + H]* 436.1656, found
436.1657.

3-(1-(3-(4-(Tert-butyl)phenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3ba):

A brown solid (87 mg, 71% yield); mp 209-211 °C; purified over a
@ column of silica gel (22% EtOAc in hexane); *H NMR (CDCls, 400

MHz): 68.12 (d, J =8.4 Hz, 1H), 7.87 (d, J = 8.4 Hz, 1H), 7.78-7.69
(m, 2H), 7.56 (d, J = 8.4 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.44-7.34
(m, 3H), 7.19 (d, J = 7.2 Hz, 2H), 5.39 (d, J = 4.4 Hz, 1H), 3.66-3.61
(m, 1H), 3.41 (dd, J = 18.2, 5.0 Hz, 1H), 2.87 (dd, J = 18.4, 10.0 Hz,
1H), 1.84 (s, 3H), 1.38 (s, 9H); 13C {*H} NMR (CDCls, 126 MHz): ¢
205.3, 177.6, 176.2, 155.6, 152.8, 150.6, 141.3, 140.2, 135.1, 132.3,
130.6, 130.4, 129.4, 129.3, 129.0, 128.8, 128.7, 126.5, 126.1, 56.1,
40.2, 34.9, 32.3, 31.4, 29.4; IR (neat, cm™): 2962, 1708, 1598, 1500, 1384, 1364, 1181, 762, 735,
693; HRMS (ESI-TOF) calcd for C31H30N303 [M + H]*" 492.2282, found 492.2281.
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3-(1-(3-(4-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3ca):

A pale brown solid (70 mg, 62% yield); mp 173-175 °C; purified over
a column of silica gel (25% EtOAc in hexane); *H NMR (CDCls, 500
MHz): 6 8.12 (d, J = 8.0 Hz, 1H), 7.89 (d, J = 8.5 Hz, 1H), 7.81-7.73
(m, 2H), 7.60-7.57 (m, 2H), 7.43-7.36 (m, 3H), 7.27-7.23 (m, 2H), 7.16
(d, J =7.5Hz, 2H), 5.31 (d, J = 5.0 Hz, 1H), 3.71-3.67 (m, 1H), 3.42
(dd, J =18.0, 5.0 Hz, 1H), 2.92 (dd, J = 18.3, 9.8 Hz, 1H), 1.95 (s, 3H);
BC{'H} NMR (CDCls, 126 MHz): § 204.9, 177.6, 176.1, 163.5 (d, J =
250.7 Hz), 154.5, 150.3, 141.2, 140.3,134.2 (d, J=3.5 Hz), 132.2,131.4
(d, J =8.3 Hz), 130.9, 130.7, 129.4, 129.3, 128.8 (d, J = 12.8 Hz), 126.5, 116.4, 116.2, 56.2, 40.4,
32.4, 29.5; °F NMR (CDCls) 6 -111.1 (s); IR (neat, cm™): 2924, 1711, 1597, 1387, 1182, 1082,
1227, 1185, 764, 696; HRMS (ESI-TOF) calcd for CosH21FN3Oz [M + H]* 454.1561, found
454.1560.

3-(1-(3-(4-Chlorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3da):

a column of silica gel (25% EtOAc in hexane); *H NMR (CDCls, 400
MHz): 6 8.12 (d, J = 8.4 Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H), 7.80-7.74
(m, 2H), 7.59-7.52 (m, 4H), 7.43-7.36 (m, 3H), 7.15 (d, J = 8.4 Hz,
2H), 5.29 (d, J = 4.8 Hz, 1H), 3.72-3.68 (m, 1H), 3.41 (dd, J = 18.2, 5.0
Hz, 1H), 2.92 (dd, J = 18.2, 9.8 Hz, 1H), 1.97 (s, 3H); 3C {*H} NMR
(CDCls, 126 MHz): 6 204.9, 177.6, 176.1, 154.3, 150.1, 141.2, 140.3,
136.6, 135.9, 132.2, 130.9, 130.8, 130.7, 129.5, 129.4, 129.3, 128.9,
128.8, 126.5, 56.2, 40.4, 32.4, 29.5; IR (neat, cm™): 2924, 1706, 1596, 1494, 1385, 1181, 1092, 762,
737, 694; HRMS (ESI-TOF) calcd for C27H21CINsOs [M + H]* 470.1266, found 470.1273.

Q A pale orange solid (74 mg, 63% yield); mp 176-178 °C; purified over
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3-(1-(3-(4-Bromophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3ea):

A pale yellow solid (86 mg, 67% yield); mp 172—174 °C; purified over
a column of silica gel (24% EtOAc in hexane); *H NMR (CDCls, 400
MHz): § 8.11 (d, J = 8.0 Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H), 7.81-7.72
(m, 2H), 7.71-7.68 (m, 2H), 7.49-7.46 (m, 2H), 7.43-7.36 (m, 3H),
7.15-7.13 (m, 2H), 5.29 (d, J = 4.8 Hz, 1H), 3.73-3.68 (m, 1H), 3.42
(dd, J=18.4,4.8 Hz, 1H), 2.92 (dd, J = 18.2, 9.8 Hz, 1H), 1.97 (s, 3H);
13C {*H} NMR (CDCls, 126 MHz): 6 204.8, 177.5,176.1, 154.4, 150.1,
141.2, 140.4, 137.1, 132.3, 132.2, 131.0, 130.9, 130.8, 129.5, 129.3,
128.9, 128.8, 126.5, 124.1, 56.2, 40.4, 32.5, 29.5; IR (neat, cm™): 2925, 1707, 1591, 1500, 1387,
1182, 1070, 762, 739, 694; HRMS (ESI-TOF) calcd for C27H21BrNsOs [M + H]* 514.0761, found
514.0758.

3-(2-Oxo-1-(3-(4-(trifluoromethyl)phenyl)quinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione
(3fa):

A pale yellow solid (65 mg, 52% yield); mp 143-145 °C; purified
@ over a column of silica gel (25% EtOAc in hexane); *H NMR

(CDCls, 400 MHz): 6 8.13 (d, J = 8.4 Hz, 1H), 7.91 (d, J = 8.4 Hz,
1H), 7.83-7.72 (m, 6H), 7.43-7.36 (m, 3H), 7.14 (d, J = 6.8 Hz, 2H),
5.26 (d, J = 4.8 Hz, 1H), 3.74-3.70 (m, 1H), 3.42 (dd, J = 18.4, 4.8
Hz, 1H), 2.94 (dd, J = 18.4, 10.0 Hz, 1H), 1.94 (s, 3H); 3C {*H}
NMR (CDCls, 101 MHz): 6 204.8, 177.5, 176.0, 154.0, 149.8, 141.7,
141.1, 1404, 132.1, 131.1, 131.0, 129.8, 129.5, 129.4, 128.9, 128.8,
126.4,126.1, 56.2, 40.3, 32.4, 29.3; 1°F NMR (CDCls) 6 -62.8 (s); IR (neat, cm™):2927, 1707, 1500,
1385, 1321, 1166, 1066, 761, 737, 694; HRMS (ESI-TOF) calcd for CagHa1FsNsOs [M + H]*
504.1530, found 504.1544.
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3-(2-Ox0-1-(3-(m-tolyl)quinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione (3ga):
A brown solid (70 mg, 62% yield); mp 170-172 °C; purified over a
Q column of silica gel (23% EtOAc in hexane); *H NMR (CDCls, 500
MHz): § 8.13 (d, J = 8.5 Hz, 1H), 7.88 (d, J = 7.5 Hz, 1H), 7.79-7.76
(m, 1H), 7.74-7.71 (m, 1H), 7.44-7.41 (m, 3H), 7.38-7.32 (m, 4H),
7.19 (d, J = 9.0 Hz, 2H), 5.37 (d, J = 4.5 Hz, 1H), 3.67-3.63 (m, 1H),
3.41 (dd, J = 18.5, 5.0 Hz, 1H), 2.88 (dd, J = 18.3, 9.8 Hz, 1H), 2.45
(s, 3H), 1.89 (s, 3H); *C {*H} NMR (CDCls, 126 MHz): 6 205.3,
177.6, 176.3, 155.6, 150.4, 141.2, 140.2, 139.1, 138.0, 132.3, 130.7,
130.5, 130.2, 129.9, 129.4, 129.3, 129.0, 128.9, 128.7, 126.5, 126.2, 56.2, 40.2, 32.3, 29.5, 21.6; IR
(neat, cm™): 2923, 1707, 1598, 1499, 1385, 1184, 1087, 761, 738, 694; HRMS (ESI-TOF) calcd for
C28H24N303 [M + H]* 450.1812, found 450.1808.

3-(1-(3-(3-Methoxyphenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3ha):
A brown solid (71 mg, 61% yield); mp 136—138 °C; purified over a
column of silica gel (25% EtOAc in hexane); *H NMR (CDCls, 400
MHz): 68.13 (d, J = 8.4 Hz, 1H), 7.89 (d, J = 8.4 Hz, 1H), 7.80-7.71
(m, 2H), 7.47-7.36 (m, 5H), 7.18-7.13 (m, 2H), 7.09 (s, 1H), 7.06
(d, J=8.4 Hz, 1H), 5.37 (d, J = 4.8 Hz, 1H), 3.86 (s, 3H), 3.69-3.64
oMe | (m, 1H), 3.43 (dd, J = 18.4, 4.8 Hz, 1H), 2.90 (dd, J = 18.2, 9.8 Hz,
1H), 1.94 (s, 3H); *C {"H} NMR (126 MHz, CDCls) 6 205.1, 177.6,
176.2, 160.1, 155.2, 150.4, 141.2, 140.3, 139.3, 132.3, 130.8, 130.6,
130.3, 129.5, 129.3, 128.9, 128.7, 126.5, 121.4, 115.6, 114.6, 56.1, 55.6, 40.4, 32.4, 29.6; IR (neat,
cm™): 2927, 1711, 1599, 1500, 1387, 1259, 1184, 1026, 763, 695; HRMS (ESI-TOF) calcd for
CasH24N304 [M + H]* 466.1761, found 466.1778.
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3-(1-(3-(3-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3ia):

A pale yellow solid (67 mg, 59% vyield); mp 167-169 °C; purified over
Q a column of silica gel (25% EtOAc in hexane); *H NMR (CDCls, 500
MHz): 6 8.12 (d, J = 8.5 Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H), 7.82-7.74
(m, 2H), 7.55 — 7.51 (m, 1H), 7.43-7.35 (m, 5H), 7.32 (d, J = 9.5 Hz,
1H), 7.16 (d, J = 7.5 Hz, 2H), 5.33 (d, J = 4.5 Hz, 1H), 3.72-3.68 (m,
1H), 3.42 (dd, J = 18.0, 5.0 Hz, 1H), 2.92 (dd, J = 18.2, 9.7 Hz, 1H),
1.97 (s, 3H); 3C {*H} NMR (126 MHz, CDCls) § 204.9, 177.5, 176.1,
150.0, 141.2, 140.4, 132.2, 130.9 (d, J = 3.3 Hz), 129.4 (d, 17.6 Hz),
128.91, 128.79, 126.74, 126.47, 125.06, 116.7 (d, J = 8.8 Hz), 116.59, 116.53, 56.18, 40.36, 32.39,
29.47; F NMR (CDCls) ¢ -111.0 (s); IR (neat, cm™): 3064, 1708, 1617, 1495, 1385, 1183, 1019,
762, 696, 620; HRMS (ESI-TOF) calcd for C27H21FN3O3 [M + H]* 454.1561, found 454.1564.

3-(2-Oxo-1-(3-(3-(trifluoromethyl)phenyl)quinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione
3ja):

A light brown solid (57 mg, 45% yield); mp 170-172 °C; purified
Q over a column of silica gel (26% EtOAc in hexane); *H NMR (400

MHz, CDCls) ¢ 8.13 (d, J = 10.0 Hz, 1H), 7.86-7.83 (m, 2H), 7.82—
7.78 (m, 3H), 7.70 (d, J = 8.0 Hz, 1H), 7.49-7.45 (m, 1H), 7.43-7.36
(m, 2H), 7.32 (d, J = 7.1 Hz, 1H), 7.15 (d, J = 6.8 Hz, 2H), 5.23 (d, J
= 4.7 Hz, 1H), 3.73-3.68 (m, 1H), 3.41 (dd, J = 18.2, 5.0 Hz, 1H),
2.98-2.84 (m, 1H), 1.95 (s, 3H); *C {*H} (126 MHz, CDCls) ¢
204.8, 177.4, 176.0, 153.9, 149.9, 141.2, 140.5, 139.0, 132.8, 132.2,
132.0, 131.3, 131.1 (d, J = 2.5 Hz), 129.7, 129.5, 129.3, 128.9 (d, J = 13.9 Hz), 126.7, 126.4, 56.3,
40.4, 32.4, 29.3; F NMR (CDCls) § -62.6 (s); IR (neat, cm™): 2930, 1710, 1499, 1387, 1323, 1171,
1127, 1068, 763, 696; HRMS (ESI-TOF) calcd for C2gH21F3sNsO3 [M + H]* 504.1530, found
504.1511.
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3-(1-(3-(2-Chlorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3ka):

A pale yellow solid (76 mg, 65% yield); mp 208-210 °C; purified over a
column of silica gel (20% EtOAc in hexane); *H NMR (400 MHz, CDCls)
58.13 (d, J = 8.0 Hz, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.83-7.73 (m, 2H),
7.56 (d, J = 8.8 Hz, 1H), 7.49-7.43 (m, 4H), 7.41-7.36 (m, 1H), 7.30 (d,
J=17.6 Hz, 3H), 5.14 (d, J = 4.8 Hz, 1H), 3.71-3.64 (m, 1H), 3.28 (dd, J
=17.8, 5.8 Hz, 1H), 2.93-2.81 (m, 1H), 1.80 (s, 3H);*C {*H} NMR (126
MHz, CDCls) ¢ 205.5, 176.9, 176.0, 153.3, 150.6, 141.2, 140.5, 136.7,
133.0, 132.58, 132.42, 132.19, 131.03, 130.92, 130.88, 130.83, 130.64,
129.9, 129.5, 129.3, 129.0, 128.6, 127.7, 126.5, 56.3, 39.8, 32.1, 29.4; IR (neat, cm™): 2930, 1699,
1599, 1495, 1450, 1323, 1157, 1093, 814, 661; HRMS (ESI-TOF) calcd for C27H21CIN3Os [M + H]*
470.1266, found 470.1263.

3-(1-(3-(2-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3la):

A pale orange solid (69 mg, 61% yield); mp 210-212 °C; purified over a
column of silica gel (26% EtOAc in hexane); *H NMR (CDCls, 400
MHz): 6 8.14 (d, J = 8.0 Hz, 1H), 7.93 (d, J = 7.6 Hz, 1H), 7.82-7.74 (m,
2H), 7.55-7.28 (m, 7H), 7.24-7.19 (m, 2H), 5.16 (d, J = 4.8 Hz, 1H),
3.76-3.71 (m, 1H), 3.27 (dd, J = 18.2, 5.4 Hz, 1H), 2.89 (dd, J = 18.2,
9.8 Hz, 1H), 1.92 (s, 3H); 3C {*H} NMR (126 MHz, CDCls) § 204.9,
177.2,176.0, 150.0, 141.2, 140.1, 132.2, 130.9 (d, J = 3.3 Hz), 129.4 (d,
J =17.6 Hz), 128.9, 128.8, 126.7, 126.5, 125.1, 116.7 (d, J = 8.8 Hz),
116.6 (d, J = 7.6 Hz), 56.2, 40.4, 32.4, 29.5; °F NMR (CDCls) & -113.6 (s); IR (neat, cm™):2926,
1706, 1499, 1384, 1365, 1181, 760, 736, 694, 675; HRMS (ESI-TOF) calcd for C27H2:FN3O3 [M +
H]* 454.1561, found 454.1560.
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3-(1-(3-(Naphthalen-2-yl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3ma):
A brown solid (90 mg, 74% yield); mp 178-180 °C; purified over a
Q column of silica gel (20% EtOAc in hexane); *H NMR (CDCls, 400
MHz): ¢ 8.16 (d, J = 8.0 Hz, 1H), 8.08 (s, 1H), 8.03 (d, J = 8.4 Hz,
1H), 7.95-7.90 (m, 3H), 7.82—7.74 (m, 2H), 7.68 (d, J = 8.4 Hz, 1H),
7.60-7.57 (m, 2H), 7.45-7.37 (m, 3H), 7.19 (d, J = 8.4 Hz, 2H), 5.44
(d, J = 4.8 Hz, 1H), 3.70-3.65 (m, 1H), 3.44 (dd, J = 18.4, 4.8 Hz,
1H), 2.90 (dd, J = 18.2, 9.8 Hz, 1H), 1.79 (s, 3H); *C {*H} NMR
(CDCl3, 126 MHz): 6 205.1, 177.7, 176.2, 155.4, 150.5, 141.3, 140.3,
135.4, 133.4, 133.1, 132.3, 130.8, 130.6, 129.5, 129.4, 129.1, 129.0, 128.9, 128.8, 128.6, 128.0,
127.4, 127.1, 126.5, 126.3, 56.3, 40.3, 32.4, 29.5; IR (neat, cm™): 2926, 1707, 1598, 1500, 1385,
1184, 825, 756, 694, 622; HRMS (ESI-TOF) calcd for Cs1H24N303 [M + H]* 486.1812, found
486.1806.

3-(1-(6,7-Dichloro-3-phenylquinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3na):
A pale orange solid (69 mg, 55% yield); mp 190-192 °C; purified
over a column of silica gel (25% EtOAc in hexane); *H NMR (CDCls,
400 MHz): 6 8.24 (s, 1H), 7.99 (s, 1H), 7.57-7.53 (m, 5H), 7.48-7.39
(m, 3H), 7.20 (d, J = 7.6 Hz, 2H), 5.35 (d, J = 4.8 Hz, 1H), 3.67-3.62
(m, 1H), 3.32 (dd, J = 18.4, 5.2 Hz, 1H), 2.87 (dd, J = 18.4, 10.0 Hz,
1H), 1.87 (s, 3H); 1*C {"H} NMR (CDCls, 101 MHz): 6 204.8, 177.3,
175.9, 156.5, 151.8, 140.0, 138.9, 137.4, 135.4, 135.3, 132.1, 130.1,
129.8, 129.4, 129.2, 129.1, 128.9, 126.3, 56.2, 40.0, 32.1, 29.4; IR
(neat, cm™): 2927, 1710, 1599, 1495, 1385, 1179, 1091, 763, 738,
694; HRMS (ESI-TOF) calcd for C27H20Cl2N3Os [M + H]™ 504.0876, found 504.0854.
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3-(2-Oxo0-1-(3-phenylquinoxalin-2-yl)butyl)-1-phenylpyrrolidine-2,5-dione (4aa):

A pale orange solid (64 mg, 57% yield); mp 192—194 °C; purified over
a column of silica gel (20% EtOAc in hexane); *H NMR (CDCls, 500
MHz): 6 8.12 (d, J = 8.5 Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.78-7.75
(m, 1H), 7.73-7.70 (m, 1H), 7.55-7.50 (m, 5H), 7.43-7.40 (m, 2H),
7.38-7.35 (m, 1H), 7.20 (d, J = 7.5 Hz, 2H), 5.33 (d, J = 5.0 Hz, 1H),
3.61-3.57 (m, 1H), 3.41 (dd, J = 18.0, 5.0 Hz, 1H), 2.83 (dd, J = 18.2,
9.7 Hz, 1H), 2.39-2.31 (m, 1H), 1.82-1.74 (m, 1H), 0.79 (t, J = 7.2 Hz,
3H); 3C {*H} NMR (CDCls, 126 MHz): § 207.9, 177.7, 176.2, 155.4,

150.5, 141.1, 140.2, 138.2, 132.3, 130.6, 130.5, 129.5, 129.4, 129.3, 129.2, 129.0, 128.8, 128.7,
126.5, 55.5, 40.4, 35.6, 32.3, 7.5; IR (neat, cm™): 2937, 1709, 1598, 1500, 1386, 1180, 1090, 1014,
763, 699; HRMS (ESI-TOF) calcd for C2sH24N303 [M + H]™ 450.1812, found 450.1811.

3-(2-Ox0-1-(3-phenylquinoxalin-2-yl)propyl)-1-(p-tolyl)pyrrolidine-2,5-dione (3ab):

Me

1515, 1389, 1365, 1182,

A pale orange solid (82 mg, 73% yield); mp 190-192 °C; purified over a
column of silica gel (25% EtOAc in hexane); *H NMR (CDCls, 400
MHz): 6 8.12 (d, J = 8.0 Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H), 7.80-7.70 (m,
2H), 7.58-7.50 (m, 5H), 7.22 (d, J = 8.0 Hz, 2H), 7.05 (d, J = 8.0 Hz, 2H),
5.36 (d, J = 4.8 Hz, 1H), 3.66-3.61(m, 1H), 3.40 (dd, J = 18.0, 4.8 Hz,
1H), 2.87 (dd, J = 18.2, 9.8 Hz, 1H), 2.35 (s, 3H), 1.86 (s, 3H); ¥C{!H}
NMR (CDCls, 126 MHz): ¢ 205.2, 177.7, 176.4, 155.5, 150.4, 141.2,
140.3, 138.8, 138.1, 130.7, 130.5, 130.0, 129.6, 129.4, 129.3, 129.1,
128.9, 126.3, 56.2, 40.3, 32.3, 29.5, 21.3; IR (neat, cm™): 2924, 1706,
766, 739, 702, 665; HRMS (ESI-TOF) calcd for CogH24N303 [M + H]*

450.1812, found 450.1814.
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1-(4-Fluorophenyl)-3-(2-oxo-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione (3ac):

F A pale yellow solid (77 mg, 68% yield); mp 169-171 °C; purified over
a column of silica gel (25% EtOAc in hexane); *H NMR (CDCls, 400
MHz): 6 8.14 (d, J =8.4 Hz, 1H), 7.85-7.71 (m, 3H), 7.58-7.52 (m, 5H),
7.19-7.16 (m, 2H), 7.13-7.08 (m, 2H), 5.36 (d, J = 4.8 Hz, 1H), 3.66—
3.61 (m, 1H), 3.40 (dd, J = 18.4, 4.8 Hz, 1H), 2.88 (dd, J = 18.2, 9.8 Hz,
1H), 1.86 (s, 3H); *C {*H} NMR (CDCls, 126 MHz): § 205.1, 177.5,
176.1, 162.3 (d, J = 249.1 Hz), 155.5, 150.4, 141.3, 140.2, 138.1, 130.7,
130.6, 129.5 (d, J = 3.5 Hz), 129.3, 129.2, 128.7, 128.3 (d, J = 8.8 Hz),
128.2 (d, J = 3.3 Hz), 116.4, 116.3, 56.2, 40.2, 32.2, 29.5; °F NMR
(CDCls) 6 -112.3 (s); IR (neat, cm™): 2927, 1706, 1509, 1391, 1222, 1178, 835, 765, 702, 665;
HRMS (ESI-TOF) calcd for C27H21FN3O3 [M + H]* 454.1561, found 454.1561.

1-(4-Chlorophenyl)-3-(2-oxo-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione (3ad):

cl A dark brown solid (88 mg, 75% yield); mp 158-160 °C; purified over
a column of silica gel (22% EtOAc in hexane); *H NMR (CDCls, 400
MHz): ¢ 8.13 (d, J = 8.4 Hz, 1H), 7.83-7.70 (m, 3H), 7.57-7.52 (m,
5H), 7.39 (d, J = 8.8 Hz, 2H), 7.16 (d, J = 8.8 Hz, 2H), 5.36 (d, J = 4.8
Hz, 1H), 3.65-3.60 (m, 1H), 3.39 (dd, J = 18.4, 4.8 Hz, 1H), 2.87 (dd,
J=18.4,10.0 Hz, 1H), 1.86 (s, 3H); *C {"H} NMR (CDCls, 126 MHz):
0205.1, 177.3, 175.9, 155.5, 150.3, 141.3, 140.2, 138.0, 134.5, 130.8,
130.6, 129.6, 129.5, 129.3, 129.2, 128.7, 127.7, 56.2, 40.1, 32.2, 29.5;
IR (neat, cm™): 2927, 1710, 1493, 1386, 1179, 1092, 1017, 767, 731,
703; HRMS (ESI-TOF) calcd for C27H21CIN3Os [M + H]* 470.1266, found 470.1239.
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1-(4-Bromophenyl)-3-(2-oxo-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione (3ae):

Br

A pale yellow solid (81 mg, 63% vyield); mp 146-148 °C; purified over
a column of silica gel (20% EtOAc in hexane); *H NMR (CDCls, 400
MHz): 6 8.13 (d, J = 8.4 Hz, 1H), 7.82-7.70 (m, 3H), 7.58— .52 (m, 7H),
7.10 (d, J = 8.4 Hz, 2H), 5.36 (d, J = 4.8 Hz, 1H), 3.65-3.60 (m, 1H),
3.38 (dd, J = 18.4, 4.8 Hz, 1H), 2.86 (dd, J = 18.4, 10.0 Hz, 1H), 1.86
(s, 3H); BC {*H} NMR (CDCls, 126 MHz): § 205.1, 177.3, 175.8,
155.4, 150.3, 141.2, 140.2, 138.0, 132.5, 131.3, 130.7, 130.6, 129.5,
129.3, 129.2, 128.7, 128.0, 122.6, 56.2, 40.1, 32.2, 29.5; IR (neat, cm"
1. 2928, 1708, 1489, 1384, 1169, 1070, 824, 766, 702, 674; HRMS

(ESI-TOF) calcd for Co7H21BrNaO3 [M + H]* 514.0761, found 514.0742.

3-(2-Oxo0-1-(3-phenylquinoxalin-2-yl)propyl)-1-(4-(trifluoromethyl)phenyl)pyrrolidine-2,5-dione

(3af):

CF3

A pale brown solid (65 mg, 52% yield); mp 169-171 °C; purified over
a column of silica gel (20% EtOAc in hexane); *H NMR (CDCls, 400
MHz): § 8.14 (d, J = 8.4 Hz, 1H), 7.82-7.77 (m, 2H), 7.75-7.68 (m,
3H), 7.59-7.53 (m, 5H), 7.38 (d, J = 8.0 Hz, 2H), 5.38 (d, J = 4.4 Hz,
1H), 3.67-3.62 (m, 1H), 3.41 (dd, J = 18.4, 5.2 Hz, 1H), 2.89 (dd, J =
18.2, 9.8 Hz, 1H), 1.86 (s, 3H); 13C {*H} NMR (CDCls, 126 MHz): §
205.1, 177.2, 175.7, 155.5, 150.2, 141.3, 140.2, 138.0, 135.4, 130.8,
130.7, 129.5, 129.3, 129.2, 128.6, 126.7, 126.4 (q, J = 3.6 Hz), 56.2,
40.1, 32.2, 29.5: 9F NMR (CDCls) 6 -62.7 (s): IR (neat, cm™): 2925,

1710, 1383, 1322, 1166, 1124, 1066, 763, 734, 675; HRMS (ESI-TOF) calcd for C2gH21F3N3O3 [M
+ H]* 504.1530, found 504.1514.
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3-(2-Ox0-1-(3-phenylquinoxalin-2-yl)propyl)-1-(m-tolyl)pyrrolidine-2,5-dione (3ag):

A light orange solid (75 mg, 67% yield); mp 123-125 °C; purified over
a column of silica gel (22% EtOAc in hexane); *H NMR (CDCls, 400
MHz): 6 8.13 (d, J =8.0 Hz, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.81-7.71
(m, 2H), 7.59-7.52 (m, 5H), 7.29 (t, J = 7.8 Hz, 1H), 7.17 (d, J = 8.0
Hz, 1H), 6.95 (d, J = 8.4 Hz, 2H), 5.35 (d, J = 4.8 Hz, 1H), 3.67-3.62
(m, 1H), 3.41 (dd, J = 18.2, 5.0 Hz, 1H), 2.88 (dd, J = 18.2, 9.8 Hz,
1H), 2.30 (s, 3H), 1.87 (s, 3H); *C {*H} NMR (CDCl3, 126 MHz): ¢
205.2, 177.7, 176.4, 155.5, 150.4, 141.3, 140.3, 139.4, 138.1, 132.2,

130.7, 130.5, 129.7, 129.5, 129.3, 129.2, 128.9, 127.2, 123.6, 56.2, 40.3, 32.4, 29.5, 21.4; IR (neat,
cmY): 2924, 1708, 1609, 1491, 1384, 1335, 1186, 767, 739, 697; HRMS (ESI-TOF) calcd for
Ca2sH2aN303 [M + H]* 450.1812, found 450.1815.

1-(3-Chlorophenyl)-3-(2-oxo-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione (3ah):

A pale orange solid (73 mg, 62% yield); mp 168-170 °C; purified over
a column of silica gel (20% EtOAc in hexane); *H NMR (CDCls, 400
MHz): 6 8.14 (d, J = 8.0 Hz, 1H), 7.85 (d, J = 7.6 Hz, 1H), 7.81-7.72
(m, 2H), 7.57-7.54 (m, 5H), 7.36-7.34 (m, 2H), 7.24 (s, 1H), 7.12-7.10
(m, 1H), 5.36 (d, J = 4.8 Hz, 1H), 3.66-3.61 (m, 1H), 3.39 (dd, J = 18.4,
4.8 Hz, 1H), 2.88 (dd, J = 18.4, 10.0 Hz, 1H), 1.87 (s, 3H); *C {*H}
NMR (CDCl3, 126 MHz): ¢ 205.1, 177.2, 175.8, 155.5, 150.3, 141.3,
140.2, 138.1, 134.9, 133.4, 130.8, 130.7, 130.2, 129.6, 129.5, 129.3,

129.2, 128.9, 128.7, 126.8, 124.7, 56.2, 40.2, 32.3, 29.5; IR (neat, cm™): 2926, 1709, 1594, 1481,
1381, 1179, 1092, 769, 734, 688; HRMS (ESI-TOF) calcd for Ca7H21CIN3Os [M + H]* 470.1266,

found 470.1265.
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1-Methyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione (3ai):

A brown solid (55 mg, 59% vyield); mp 110-112 °C; purified over a
column of silica gel (20% EtOAc in hexane); *H NMR (CDCls, 400
MHz): 6 8.11 (d, J = 6.8 Hz, 1H), 7.84 (d, J = 7.2 Hz, 1H), 7.79-7.70
(m, 2H), 7.57-7.53 (m, 5H), 5.23 (d, J = 4.8 Hz, 1H), 3.54-3.49 (m, 1H),
3.17 (dd, J = 18.0, 4.8 Hz, 1H), 3.00 (s, 3H), 2.72 (dd, J = 18.0, 9.6 Hz,
1H), 1.86 (s, 3H). **C {*H} NMR (CDCls, 126 MHz): § 205.1, 178.7,
177.3, 155.4, 150.2, 141.1, 140.4, 138.1, 130.6, 130.5, 129.5, 129.4,

129.3, 129.1, 128.8, 56.1, 40.3, 32.2, 29.4, 25.2; IR (neat, cm™): 2927, 1697, 1438, 1385, 1360,
1282, 1125, 768, 705, 676; HRMS (ESI-TOF) calcd for C22H20N303 [M + H]* 374.1499, found

374.1499.

1-Ethyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione (3aj):

A brown solid (59 mg, 61% yield); mp 117-119 °C; purified over a
column of silica gel (20% EtOAc in hexane); *H NMR (CDCl3, 400 MHz):
58.11(d, J = 7.2 Hz, 1H), 7.88 (d, J = 7.6 Hz, 1H), 7.79 — 7.71 (m, 2H),
7.59 — 7.52 (m, 5H), 5.21 (d, J = 4.8 Hz, 1H), 3.59 — 3.47 (m, 3H), 3.27
(dd, J =18.2, 5.0 Hz, 1H), 2.71 (dd, J = 18.0, 9.6 Hz, 1H), 1.86 (s, 3H),
1.04 (t, J = 7.2 Hz, 3H); BC {*H} NMR (CDCls, 126 MHz): § 205.1,
178.3,177.1,155.4,150.4, 141.1, 140.3, 138.1, 130.6, 130.4, 129.5, 129.4,

129.3,129.1,128.9, 55.8, 40.4, 34.1, 32.4, 29.4, 12.9; IR (neat, cm™): 2927, 1695, 1444, 1406, 1352,
1226, 1129, 766, 704, 675; HRMS (ESI-TOF) calcd for C23H22N303 [M + H]* 388.1656, found

388.1655.
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1-Isopentyl-3-(2-ox0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione (3ak):

Ve A pale brown gummy (58 mg, 54% vyield); purified over a column of

Me | silica gel (20% EtOAC in hexane); H NMR (CDCls, 400 MHz): 6 8.11
//7/ (d, J=7.2 Hz, 1H), 7.89 (d, J = 7.6 Hz, 1H), 7.80-7.72 (m, 2H), 7.60—
7.52 (m, 5H), 5.20 (d, J = 5.2 Hz, 1H), 3.54-3.42 (m, 3H), 3.32 (dd, J
=18.0,4.8 Hz, 1H), 2.74 (dd, J = 18.0, 9.6 Hz, 1H), 1.87 (s, 3H), 1.36—
1.30 (m, 2H), 0.94-0.88 (m, 1H), 0.78 (dd, J = 13.4, 6.2 Hz, 6H); *C
{*H} NMR (CDCls, 126 MHz): 6 205.0, 178.5, 177.2, 155.4, 150.4,
141.2, 140.4, 138.1, 130.6, 130.4, 129.5, 129.4, 129.3, 129.1, 129.0,
55.7, 40.5, 37.6, 36.4, 32.5, 29.5, 26.0, 22.4, 22.3; IR (neat, cm™):
2956, 1697, 1439, 1404, 1357, 1191, 1136, 768, 702, 675; HRMS (ESI-TOF) calcd for C26H2sN303

[M + H]" 430.2125, found 430.2125.

1-Heptyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione (3al):

A pale brown gummy (54 mg, 47% yield); purified over a column of
silica gel (20% EtOAc in hexane); *H NMR (CDCls, 500 MHz): ¢
8.11(d,J=7.5Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H), 7.78-7.71 (m, 2H),
7.60-7.52 (m, 5H), 5.20 (d, J = 5.0 Hz, 1H), 3.54-3.43 (m, 3H), 3.32
(dd, J = 18.0, 5.0 Hz, 1H), 2.74 (dd, J = 18.0, 9.5 Hz, 1H), 1.87 (s,
3H), 1.20 (g9, J =7.2 Hz, 2H), 1.13-1.09 (m, 6H), 0.89-0.85 (m, 2H),
0.83 (t, J=7.2 Hz, 3H); 13C {*H} NMR (CDCls, 126 MHz): § 205.0,
178.5,177.2,155.4, 150.4, 141.1, 140.4, 138.1, 130.6, 130.3, 129.5,
129.4, 129.3, 129.1, 128.9, 55.7, 40.5, 39.2, 32.4, 31.6, 29.4, 28.8,
27.8, 26.9, 22.6, 14.1; IR (neat, cm™): 2927, 1695, 1442, 1403, 1355, 1169, 1132, 765, 702, 675;
HRMS (ESI-TOF) calcd for C2gH32N303 [M + H]" 458.2438, found 458.2436.

Me
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1-Benzyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione (3am):

A pale brown solid (76 mg, 68% yield); mp 185-187 °C; purified over a
column of silica gel (25% EtOAc in hexane); *H NMR (CDCls, 500 MHz):
58.05 (d, J = 8.0 Hz, 1H), 7.74-7.70 (m, 1H), 7.60-7.51 (m, 6H), 7.39 (d,
J=8.5Hz, 1H), 7.23 (d, J = 7.0 Hz, 2H), 7.14-7.11 (m, 1H), 7.09-7.06 (m,
2H), 5.22 (d, J = 4.5 Hz, 1H), 4.69 (d, J = 14.0 Hz, 1H), 4.57 (d, J = 14.0
Hz, 1H), 3.54-3.50 (m, 1H) 3.34 (dd, J = 18.2, 4.7 Hz, 1H), 2.74 (dd, J =
18.0, 9.5 Hz, 1H), 1.82 (s, 3H); 1*C {*H} NMR (CDCls, 126 MHz): 6 204.9,
178.3,176.8, 155.3, 150.1, 141.0, 140.2, 138.2, 135.5, 130.5, 130.3, 129.4,
129.3,129.2, 129.1, 129.0, 128.9, 128.6, 128.0, 55.6, 42.8, 40.6, 32.5, 29.4; IR (neat, cm™): 2927,
1700, 1497, 1431, 1400, 1351, 1169, 1084, 765, 701; HRMS (ESI-TOF) calcd for C2sH24N303 [M
+ H]" 450.1812, found 450.1809.
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NMR spectra

VII.

'H NMR of 3-(2-Oxo-1-(3-phenylquinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione: (3aa) (CDCls, 400 MHz)
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13C{*H} NMR of 3-(2-Oxo-1-(3-phenylquinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione: (3aa) (CDCls, 126 MHz)
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'H NMR of 3-(1-(3-(4-(tert-Butyl)phenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ba) (CDCls, 400 MHz)
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13C{IH} NMR of 3-(1-(3-(4-(tert-Butyl)phenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3ba) (CDCls, 126
MHz)
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'H NMR of 3-(1-(3-(4-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ca) (CDCls, 500 MHz)

1S6°T
888°7
£06°T
$26°C 1
r6°C 1
96€°€
90 '€
TEPE
b€
€/9°€
£89°¢
€69°€
20L°€
(VAR
80€'S
81€'S
9ST'Z
/T2 —
62C°L
€€TL
9bT L 1
0SZ°Z
092°Z
$92°L
€LT L
€9€°/ 1
£9€°/
8/E°/ 1
78€°L 1
96€°/
00b°Z
80b°L
L
9TH'L -
9T,

0Sb'L

695/

vLSL

085/

+85°'/

[85°L

1652

L6S°L

10972

9zLL

62L°L

65L°L P —
vl
st
95/, T

09/°L e

€LLL B

1L
08L'L

06L°L
€602
1647
€082
£08°L ]
118°2
6/8°L
968°Z
601°8 1
218

)

-

F1o¢

Feo't

E66°0
860 |

00T |

Ecoz

Mozl

H/NH.m

Az6'1

feref

o0’

FEO0'T

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

f1 (ppm)

S38



13C{IH} NMR of 3-(1-(3-(4-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ca) (CDCls, 126 MHz)
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F NMR of 3-(1-(3-(4-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ca) (CDCls)
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'H NMR of 3-(1-(3-(4-Chlorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3da) (CDCls, 400 MHz)
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13C{*H} NMR of 3-(1-(3-(4-Chlorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3da) (CDCls, 126 MHz)
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'H NMR of 3-(1-(3-(4-Bromophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ea) (CDCls, 400 MHz)
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13C{*H} NMR of 3-(1-(3-(4-Bromophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ea) (CDCls, 126 MHz)
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'H NMR of 3-(2-Oxo-1-(3-(4-(trifluoromethyl)phenyl)quinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione: (3fa) (CDCls, 400

MHz)
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1B3C{*H} NMR of 3-(2-Oxo0-1-(3-(4-(trifluoromethyl)phenyl)quinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione: (3fa) (CDCls,
101 MHz)

DB-QNP-48f3_13C.10.1.1r NS S RAYLIBEXIRERLEE 3 0O T o < o
DB-QNP-4€f3_13C N O T O A —HON-H—HO OO 00O O OO N N ] M m
o N N D ¥ TTITOMMANNNNNNN AN NN O © =] N

[ [ [ S [ S [ W —
| N/ NN ~ | I

I - ) l l”

 S—

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

S46



'H NMR of 3-(2-Oxo-1-(3-(m-tolyl)quinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione: (3ga) (CDCls, 500 MHz)
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13C{*H} NMR of 3-(2-Oxo0-1-(3-(m-tolyl)quinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione: (3ga) (CDCls, 126 MHz)
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H NMR of 3-(1-(3-(3-Methoxyphenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ha) (CDCls, 400 MHz)
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1B3C{*H} NMR of 3-(1-(3-(3-Methoxyphenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ha)
(CDCl3,126MHz)
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'H NMR of 3-(1-(3-(3-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ia) (CDCls, 500 MHz)
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1B3C{*H} NMR of 3-(1-(3-(3-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ia) (CDCls, 126 MHz)

DB-QNP-3F-04-13C.3.fid

Mo ™ N = ¥~ NONOGOM
in o o HENOOTMMONN TONRKNDOWLWD — ) © N
DB-@IP-3F-O4-13C N © =) A0 NOS AR WHBWYWYLWN VYOO NN B — “ 0
NN n TITMNMMANNNNNNNN— — N o ) =) o o
N — — e e e e e e e B e s I I T NN N N < ™M™ N
| N/ | N Nyem———————— ~ | I
4 A
J
|
! | P
! |J' i I | |
L) L A " N
mJum.‘ nJA W ormitad ey Ll N y

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

S$52



F NMR of 3-(1-(3-(3-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ia) CDCls

DB-QNP-3F-19F.5.fid 2
DB-QNP-3F-19F g
i
-

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

f1 (ppm)

S53



'H NMR of 3-(2-Oxo-1-(3-(3-(trifluoromethyl)phenyl)quinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione (3ja):

We'T— T
91T'C—

988°C
968°C
016'C
§S¢6'¢C

156
667 B
956°C

€bEE
mwm.mW
L6E°E

eve \
EbbE
6L9°€
169°€
vOL'E
91L'€
8zL€
Vadal B
6€T'S |
VT
09T°Z
19774 1
e
62€°L 1
766
76€°L
TTHL ]
Stb'z |
15672 1
SSb'L
L9v°L
TLyL ]
Sty
¥8b'L |
68v°L 1
760°L |
€69'L 1
€144
SEL’L
8L,
98L'L
€62,
6Lt
0182

[ .

1 =T
MM =~
® ®Q Qo
NNNN
)

171e @
0 o
NN N

SH2
BEocs
‘\l\

DB-QNP-3¢F3-
DB-QNP-3GF3-

CF3

=00'€
=101

Frer

20T |

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

f1 (ppm)

S54



BC{IH} of 3-(2-Oxo0-1-(3-(3-(trifluoromethyl)phenyl)quinoxalin-2-yl)propyl)-1-phenylpyrrolidine-2,5-dione (3ja):
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'H NMR of 3-(1-(3-(2-Chlorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3ka):
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1B3C{*H} NMR of 3-(1-(3-(2-Chlorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3ka):
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H NMR of 3-(1-(3-(2-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3la) (CDCls, 400 MHz)
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13C{*H} NMR of 3-(1-(3-(2-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3la) (CDCls, 101 MHz)
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F NMR of 3-(1-(3-(2-Fluorophenyl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3la) (CDCls)
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'H NMR of 3-(1-(3-(Naphthalen-2-yl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione: (3ma) (CDCls, 400 MHz)
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13C{*H} NMR of 3-(1-(3-(Naphthalen-2-yl)quinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3ma) (CDCls, 126
MHz)
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'H NMR of 3-(1-(6,7-Dichloro-3-phenylquinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3na) (CDCls, 400 MHz)
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13C{*H} NMR of 3-(1-(6,7-Dichloro-3-phenylquinoxalin-2-yl)-2-oxopropyl)-1-phenylpyrrolidine-2,5-dione (3na) (CDCls, 101
MHz)
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'H NMR of 3-(2-Oxo-1-(3-phenylquinoxalin-2-yl)butyl)-1-phenylpyrrolidine-2,5-dione (4aa) (CDCls, 500 MHz)
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13C{*H} NMR of 3-(2-Oxo0-1-(3-phenylquinoxalin-2-yl)butyl)-1-phenylpyrrolidine-2,5-dione (4aa) (CDCls, 126 MHz)
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'H NMR of 3-(2-Oxo-1-(3-phenylquinoxalin-2-yl)propyl)-1-(p-tolyl)pyrrolidine-2,5-dione: (3ab) (CDCls, 400 MHz)
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13C{*H} NMR of 3-(2-0x0-1-(3-Phenylquinoxalin-2-yl)propyl)-1-(p-tolyl)pyrrolidine-2,5-dione: (3ab) (CDCls, 126 MHz)
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'H NMR of 1-(4-Fluorophenyl)-3-(2-0xo-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ac) (CDCls, 400 MHz)
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13C{IH} NMR of 1-(4-Fluorophenyl)-3-(2-oxo-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ac) (CDCls, 126 MHz)
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F NMR of 1-(4-Fluorophenyl)-3-(2-oxo-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ac)
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'H NMR of 1-(4-Chlorophenyl)-3-(2-0xo0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ad) (CDCls, 400 MHz)
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13C{*H} NMR of 1-(4-Chlorophenyl)-3-(2-oxo0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ad) (CDCls, 126 MHz)
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'H NMR of 1-(4-Bromophenyl)-3-(2-oxo-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ae) (CDCls, 400 MHz)
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13C{*H} NMR of 1-(4-Bromophenyl)-3-(2-oxo-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ae) (CDCls, 126 MHz)
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'H NMR of 3-(2-Oxo-1-(3-phenylquinoxalin-2-yl)propyl)-1-(4-(trifluoromethyl)phenyl)pyrrolidine-2,5-dione: (3af) (CDCls, 400

MHz)
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1B3C{IH} NMR of 3-(2-Oxo0-1-(3-phenylquinoxalin-2-yl)propyl)-1-(4-(trifluoromethyl)phenyl)pyrrolidine-2,5-dione: (3af) (CDCls,
126 MHz)
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F NMR of 3-(2-Oxo0-1-(3-phenylquinoxalin-2-yl)propyl)-1-(4-(trifluoromethyl)phenyl)pyrrolidine-2,5-dione: (3af) (CDCls)
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'H NMR of 3-(2-Oxo-1-(3-phenylquinoxalin-2-yl)propyl)-1-(m-tolyl)pyrrolidine-2,5-dione: (3ag) (CDCls, 400 MHz)
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13C{*H} NMR of 3-(2-Oxo0-1-(3-phenylquinoxalin-2-yl)propyl)-1-(m-tolyl)pyrrolidine-2,5-dione: (3ag) (CDCls, 126 MHz)
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'H NMR of 1-(3-Chlorophenyl)-3-(2-0xo0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ah) (CDCls, 400 MHz)
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13C{IH} NMR of 1-(3-Chlorophenyl)-3-(2-oxo-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ah) (CDCls, 126 MHz)
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H NMR of 1-Methyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ai) (CDCls, 400 MHz)
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13C{*H} NMR of 1-Methyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ai) (CDCls, 126 MHz)
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'H NMR of 1-Ethyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3aj) (CDCls, 400 MHz)
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13C{*H} NMR of 1-Ethyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3aj) (CDCls, 126 MHz)
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'H NMR of 1-Isopentyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ak) (CDCls, 400 MHz)

ﬁ i m

=

E66°S |

et

1z |

Fog'c

0Tt

BOT'T |

Fs1e

F00°T |

Bgog

el

B10°'T

z00'T

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.0

f1 (ppm)

S87



13C{*H} NMR of 1-Isopentyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3ak) (CDCls, 126 MHz)
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'H NMR of 1-Heptyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3al) (CDCl3s, 500 MHz)
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13C{*H} NMR of 1-Heptyl-3-(2-0x0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3al) (CDCls, 126 MHz)

DB-QNP-MEPT-M-5-13C.3.fid
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'H NMR of 1-Benzyl-3-(2-ox0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3am) (CDCls, 500 MHz)
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13C{IH} NMR of 1-Benzyl-3-(2-ox0-1-(3-phenylquinoxalin-2-yl)propyl)pyrrolidine-2,5-dione: (3am) (CDCls, 126 MHz)
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