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1) X-Ray Crystallographic Studies
a) Crystal Structure of 3y
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Figure SI. ORTEP structure of compound 3y
(ellipsoid contours of probability level are 50%)

The crystals of 3y of suitable quality were obtained from CH>Cly/n-hexane. The compound 3y
crystallized in Monoclinic crystal system with space group P21/c. The single-crystal X-ray data
were collected on an Oxford XCalibur CCD diffractometer using graphite monochromated Mo
Ka radiation. The structures was solved using SIR-92 and refined by full matrix least square
technique on F? using the SHELXL-97'"* program within the WinGX v 1.80.05 software
package. Atomic coordinates, bond lengths, bond angles, and thermal parameters for
compounds 3y has been deposited at the Cambridge Crystallographic Data Centre. CCDC
deposit number for 3y is 2424439.

Table SI. Crystallographic data and structure refinement for compounds 3y

Identification code MNS-344
Empirical formula Ci17H10BrFO2
Formula weight 345.16
Temperature 150 K
Wavelength 0.71073 A
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Crystal system Monoclinic

Space group P2i/c

Unit cell dimensions a=10.2785(5) A o = 90.
b=14.3225(6) A B =105.808 (5).
c=9.8230(5) A y =90.

Volume 1391.39 (12) A3

z 4

Density (calculated) 1.648 g/cm®

Absorption coefficient 2.966 mm-!

F(000) 688.0

Index ranges h=12,k=20,1=13

Reflections collected 0.0342 (2853)

Completeness to theta =31.051 ° 79.6 %

Final R indices [I>2 sigma(I)]*° R1=10.0342, wR2 =0.0736

aR=Y(|[Fo|- [Fe[)/Z|Fol; Rw = {T[w(Fo? — Fc? ) )/Y[w(Fo? )* ]} 12

General Experimental Procedure General Method:

"H NMR (400 MHz) and '*C NMR (100 MHz) spectra were recorded in CDCl3/DMSO-ds. Chemical
shifts for protons and carbons are reported in ppm from tetramethylsilane and are referenced to the
carbon resonance of the solvent. Data are reported as follows: chemical shift, multiplicity (s = singlet,
d = doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of doublet), coupling constants in Hertz
and integration. High resolution mass spectra were recorded on electrospray mass spectrometer. Crystal
structure analysis was accomplished on single needles X-ray diffractometer. The FT-IR analysis is
carried out by Thermo Scientific Nicolet iS50 FT-IR using ATR method. TLC analysis was performed
on commercially prepared 60 F254 silica gel plates and visualized by either UV irradiation or by
staining with iodine. All purchased chemicals were used as received. All melting points are uncorrected.
Reagents:

All reagents were used directly as obtained commercially unless otherwise noted. HPLC grade ACN,
THF, DMF, DMSO, Toluene, dioxane, hexanes, ethyl acetate, and DCM were purchased from Merck
Chemical Co. Pd(PPh3)>Cl,, Alkynes, TBHP, DTBP, PIDA, K>S:Os, diphenyl diselenide and 2-

bromobenzaldehyde derivatives were purchased from Aldrich Chemical Co., Inc.

2. Real time mass monitoring studies:
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(2.1) Experimental Section

All chemicals were obtained from commercial sources. LC-MS grade solvents were obtained

from Thermo Fisher Scientific.

Online ESI-MS Study. The real-time detection of reactive intermediates was carried out using
online electrospray ionization mass spectrometry (ESI-MS), employing a custom-built
pressurized sample infusion system, originally developed by Mclndoe and colleagues. The
schematic of the experimental setup is illustrated in the top panel of Figure 1. In brief, the
reaction was conducted in a Schlenk flask, where 1.0 equivalent of diphenyl selenide and 3
equivalents of fert-butyl hydroperoxide (TBHP) were added to 5 mL of acetonitrile (ACN)
along with the starting material and heated at 120 °C. The reaction mixture was transferred
from the flask by applying a 5 psi backpressure of nitrogen gas, which pushed the solution
through a borosilicate capillary to a T-junction. There, it was combined with acetonitrile
delivered at a flow rate of 30 pL/min using a Hamilton syringe pump. This mixture was
simultaneously subjected to a +5 kV DC high voltage to facilitate electrospray ionization.The
diluted reaction stream from the T-junction was directed into a custom-designed electrospray
source, where it was nebulized and sprayed into a high-resolution mass spectrometer (Orbitrap
Exploris 120, Thermo Fisher Scientific). The spray system consisted of an inner fused silica
capillary (100 pm i.d., 360 um o.d.) for liquid delivery and an outer stainless steel coaxial
capillary (0.5 mm i.d., 1.6 mm o.d.) for sheath gas delivery (nitrogen at 110 psi). To optimize
nebulization, the inner silica capillary extended 1 mm beyond the orifice of the outer
capillary. The resulting stream of charged microdroplets was directed toward the MS inlet,
heated to 300 °C, which facilitated rapid desolvation and ion generation. The distance between
the spray tip and the MS inlet was maintained at 15 mm. For data acquisition, the maximum
ion injection time was set at 500 ms with a single microscan, and the mass resolution was
configured to 120,000. Further tuning of ion optics was performed to maximize ion current.
Data were collected using XCalibur software (Thermo Fisher Scientific). High mass accuracy
and isotopic pattern analysis confirmed the identity of all key intermediates detected during the

experiment.
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Figure S2. Custom-built online ESI-MS setup designed for real-time monitoring of reactants,
intermediates, and products in positive ion mode throughout the course of the reaction.
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Figure S3. The proposed reaction mechanism includes all intermediate species identified via
online mass spectrometry. Theoretical m/z values are in close agreement with the
experimentally observed values.
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Figure S4. High-resolution ESI-MS spectra (a—f), acquired in positive ion mode during the
reaction using the online mass spectrometric setup, are shown. The observed peaks correspond
to various species generated over the course of the reaction (refer to Figure S3).
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Figure S5. Graph showing consumption of the reactant 1b
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Figure S7. (1) Detection of tert-butyl radical through online ESI-MS; (ii) Graph showing the
consumption of tert-butyl radical

3. General Procedure for the Synthesis of 1-(2,2-dibromovinyl)-2-(alkynyl)benzene (1a-ag):

@CHO . Pd(PPha),Cl, (5 mol%) N CHO
R—r ——H o

= Et3N (3.0 equiv) Z [
N Br MeCN, 60 °C, N, c D

Ay CHo EtsN (1.1 equiv) 0 0
RT + CBry : R &
\\ . PPh3 (4.5 equiv) \\

c R D, (2.5 equiv) DCM, 4-6 h, 0 °C-rt R!

1a-ag

To an oven dried round bottom flask, substituted 2-bromobenzaldehyde A (1.0 mmol, 1.0
equiv), alkyne B (1.2 mmol, 1.2 equiv) and Pd(PPh3)>Cl> (5 mol%, 0.05 equiv) in 5.0 ml
MeCN were added. The RB flask was then sealed and flushed with nitrogen. Then, Et;N (3.0
mmol, 3.0 equiv) was added to the reaction mixture. Afterwards the reaction was stirred at 60
°C until TLC revealed complete conversion of the starting material. After completion of the
reaction, the reaction mixture was allowed to cool. Then, organic layer was washed with aqueous
saturated brine solution, and finally extracted with EtOAc (3 x 10 mL). The combined organic
layers were dried over Na>2SO4, concentrated under vacuum. The crude material obtained was
purified by column chromatography on silica gel (100200 mesh) (hexane: ethyl acetate; 98/02)
to afford the corresponding product C.
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To an oven dried round bottomed flask charged with PPhs (4.5 mmol, 4.5 equiv) and EtN (1.1
mmol, 1.1 equiv) in DCM (10 mL) followed by slow addition of CBr4 (2.5 mmol, 2.5 equiv) at 0
°C, 2 alkynylbenzaldehyde (C) (1 mmol, 1.0 equiv) was added to the mixture. This mixture was
stirred at room temperature for 3-5 h. Then the reaction was quenched with water (20 mL), and
extracted with ethyl acetate (20 mL x 2). The combined organic layers were dried over Na>SOas,
concentrated under vacuum, and purified by column chromatography using 100—200 mesh
size silica gel (hexane) to afford the corresponding product 1a-ag. The structure and purity of
known compounds were confirmed by comparison of their physical and NMR-spectral data

("H NMR, 3C NMR and HRMS) with those reported in the literature.

3. General Procedure for the Synthesis of 2-bromo-3-arylnaphthalene-1,4-dione (3a-3ag):

B (PhSe), (1.0 equiv) Q
S TBHP (2; 3.0 equiv) X Br
|
RZT / B RZ_:
\\r MeCN, 120 °C, 3 h Z R
;
0
1a-a
9 3a-3ag

To an oven dried sealed tube, 1-(2,2-dibromovinyl)-2-(alkynyl)benzene derivatives (1a-ag, 0.278
mmol, 1.0 equiv), diphenyl selenide (0.278 mmol, 1.0 equiv) in MeCN was added. Then, 3.0
equiv (0.834 mmol; 0.01 M) of TBHP (2) was added to the reaction mixture. The reaction
mixture was then stirred at 120 °C for 3 h in an oil bath. The reaction was monitored using
thin layer chromatography. After completion of the reaction, the reaction mixture was allowed
to cool. Then, organic layer was washed with aqueous saturated brine solution and finally extracted
with EtOAc (3 x 10 mL). The combined organic layers were dried over Na2SO4, concentrated
under vacuum. The crude material obtained was purified by column chromatography on silica gel

(100—200 mesh) (hexane: ethyl acetate; 98/02) to afford the corresponding product 3a-ag.

o]

2-Bromo-3-phenylnaphthalene-1,4-dione (3a). The crude product was purified by column
chromatography (hexane/EtOAc = 95/5) to afford 3a orange solid (74.35 mg, 86%); mp 88-90
°C; IR (ATR, neat) v (cm™): 1664 (s, C=0); 'H-NMR (400 MHz, CDCl3) § 8.16-8.11 (m, 1H),
8.08-8.03 (m, 1H), 7.73-7.67 (m, 2H), 7.45-7.38 (m, 3H), 7.29-7.25 (m, 2H); '*C-NMR (100
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MHz, CDCls) 5 181.6, 178.2, 149.9, 139.2, 134.5, 134.2, 134.1, 131.7, 131.2, 129.4, 129.2,
128.2, 127.6, 127.4; HRMS (ESI) [M+H]" Calcd for [C16H10BrO2]* 312.9864, found 312.9861.

O

e

2-Bromo-3-(p-tolyl)naphthalene-1,4-dione (3b) The crude product was purified by column

Me

chromatography (hexane/EtOAc = 95/5) to afford 3b as a orange solid (80.36 mg, 89%); mp
92-94 °C; IR (ATR, neat) v (cm™): 1658 (s, C=0); 'H-NMR (400 MHz, CDCls) & 8.04-7.98
(m, 1H), 7.98-7.92 (m, 1H), 7.62-7.56 (m, 2H), 7.16 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 8.3 Hz,
2H), 2.29 (s, 3H); '*C-NMR (100 MHz, CDCI3) § 181.3, 177.9, 149.5, 139.2, 138.5, 134.1,
133.8,131.3,130.9, 130.8, 129.0, 128.6, 128.3, 127.2, 127.1, 21.3; HRMS (ESI) [M+H]" Calcd
for [C17H12BrO2]" 327.0021, found 327.0035.

0]

e

2-Bromo-3-(4-methoxyphenyl)naphthalene-1,4-dione (3¢) The crude product was purified

OMe

by column chromatography (hexane/EtOAc = 95/5) to afford 3¢ as a orange solid (87.14 mg,
92%); mp 98-100 °C; IR (ATR, neat) v (cm™): 1666 (s, C=0); 'H-NMR (400 MHz, CDCl3) &
8.15-8.11 (m, 1H), 8.08-8.03 (m, 1H), 7.72-7.66 (m, 2H), 7.24 (dt, J=9.3, 2.4 Hz, 2H), 6.93
(dt, J = 9.3, 2.4 Hz, 2H), 3.79 (s, 3H); *C-NMR (100 MHz, CDCls) § 181.8, 178.3, 160.4,
149.3,138.5,134.3,134.0, 131.6, 131.2,131.2, 130.9, 127.5, 127.4, 126.1, 113.5, 55.4; HRMS
(ESI) [M+H]" Caled for [C17H12BrO3]"342.9970, found 342.9982.
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2-Bromo-3-(4-butylphenyl)naphthalene-1,4-dione (3d) The crude product was purified by
column chromatography (hexane/EtOAc = 95/5) to afford 3d as a orange solid (92.74 mg,
91%); mp 96-98 °C; IR (ATR, neat) v (cm™): 1662 (s, C=0); 'H-NMR (400 MHz, CDCl3) §
8.12-8.06 (m, 1H), 8.04-7.99 (m, 1H), 7.69-7.62 (m, 2H), 7.21-7.14 (m, 4H), 2.59 (t, J= 7.8
Hz, 2H), 1.60-1.53 (m, 2H), 1.35-1.25 (m, 2H), 0.86 (t, J = 7.4 Hz, 3H); *C-NMR (100 MHz,
CDCl) 6 181.6, 178.2, 149.8, 144.4, 138.8, 134.3, 134.0, 131.6, 131.3, 131.2, 129.3, 128.1,
127.5,127.4, 35.6, 33.3, 22.5, 14.0; HRMS (ESI) [M+H]" Calcd for [C20HisBrOz]" 369.0490,
found 369.0492.

2-Bromo-3-(4-(tert-butyl)phenyl)naphthalene-1,4-dione (3¢) The crude product was
purified by column chromatography (hexane/EtOAc = 95/5) to afford 3e as a orange solid
(94.78 mg, 93%); mp 94-96 °C; IR (ATR, neat) v (cm™): 1668 (s, C=0); 'H-NMR (400 MHz,
CDCI) 6 8.15-8.09 (m, 1H), 8.07-8.02 (m, 1H), 7.71-7.65 (m, 2H), 7.42 (dt, J = 8.7, 2.0 Hz,
2H), 7.20 (dt, J= 8.6, 2.0 Hz, 2H), 1.29 (s, 9H); *C-NMR (100 MHz, CDCl3) & 181.6, 178.2,
152.4, 149.6, 138.7, 134.3, 134.0, 131.5, 131.1, 130.9, 129.0, 127.4, 127.3, 124.9, 34.8, 31.2;
HRMS (ESI) [M+H]" Caled for [C20H18BrO2]" 369.0490, found 369.0497.

0]

o

2-Bromo-3-(4-fluorophenyl)naphthalene-1,4-dione (3f) The crude product was purified by

column chromatography (hexane/EtOAc =95/5) to afford 3f as a yellow solid (74.94 mg, 82%);
mp 104-106 °C; IR (ATR, neat) v (cm™): 1670 (s, C=0); 'H-NMR (400 MHz, CDCls) § 8.18-
8.13 (m, 1H), 8.10-8.05 (m, 1H), 7.75-7.69 (m, 2H), 7.27 (ddd, J=11.8, 5.1, 3.0 Hz, 2H), 7.14-
7.08 (m, 2H); '*C-NMR (100 MHz, CDCl3) 181.5, 178.1, 163.2 (d, Jcr=250.7 Hz, 1C), 148.8,
139.4,134.5, 134.2, 131.5, 131.4, 131.1, 129.9 (d, Jcr= 3.6 Hz, 1C), 127.6, 127.4, 115.4 (d,
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Jer=21.8 Hz, 1C); 'F NMR (376 MHz, CDCls) § —110.83 (s); HRMS (ESI) [M+H]" Calcd
for [C16HoBrFO,]" 330.9770, found 330.9785.

2-Bromo-3-(4-chlorophenyl)naphthalene-1,4-dione (3g) The crude product was purified by
column chromatography (hexane/EtOAc = 95/5) to afford 3g as a yellow solid (80.58 mg,
84%); mp 108-110 °C; IR (ATR, neat) v (cm™): 1666 (s, C=0); 'H-NMR (400 MHz, CDCl3)
0 8.15-8.10 (m, 1H), 8.07-8.02 (m, 1H), 7.73-7.67 (m, 2H), 7.40-7.36 (m, 2H), 7.21-7.18 (m,
2H); BC-NMR (100 MHz, CDCls) & 181.4, 178.1, 148.8, 139.5, 135.7, 134.6, 134.3, 132.4,
131.6, 131.2, 130.9, 128.6, 127.8, 127.6; HRMS (ESI) [M+H]" Calcd for [CisHoBrClO2]"
346.9474, found 346.9472.

2-Bromo-3-(4-bromophenyl)naphthalene-1,4-dione (3h) The crude product was purified by
column chromatography (hexane/EtOAc = 95/5) to afford 3h as a yellow solid (89.81 mg,
83%); mp 108-110 °C; IR (ATR, neat) v (cm™): 1662 (s, C=0); 'H-NMR (400 MHz, CDCl5)
0 8.15-8.13 (m, 1H), 8.07-8.04 (m, 1H), 7.72-7.69 (m, 2H), 7.55 (d, /= 8.4 Hz, 2H), 7.14 (d, J
= 8.5 Hz, 2H); *C-NMR (100 MHz, CDCl3) 6 181.2, 177.9, 148.7, 139.3, 134.5, 134.2, 132.7,
131.4, 131.0, 130.9, 127.6, 127.4, 123.8; HRMS (ESI) [M+H]" Caled for [CisHoBr02]"
390.8969, found 390.8973.
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2-Bromo-3-(4-(trifluoromethyl)phenyl)naphthalene-1,4-dione (3i) The crude product was
purified by column chromatography (hexane/EtOAc = 95/5) to afford 3i as a yellow solid
(75.74 mg, 72%); mp 142-144 °C; IR (ATR, neat) v (cm™): 1672 (s, C=0); 'H-NMR (400
MHz, CDCI3) ¢ 8.20-8.15 (m, 1H), 8.11-8.06 (m, 1H), 7.77-7.72 (m, 2H), 7.69 (d, J = 8.1 Hz,
2H), 7.39 (d,J= 8.1 Hz, 2H); *C-NMR (100 MHz, CDCl3) § 181.2, 177.8, 148.5,139.7, 137.5,
134.6, 134.3, 131.4, 131.0, 129.6, 127.7, 127.5, 125.2, 123.8 (q, Jc-r = 272.9 Hz, 1C) ; °F
NMR (376 MHz, CDCl3) 8 —62.62 (s, CF3); HRMS (ESI) [M+H]" Calcd for [C17HoBrFz0,]"
380.9738, found 380.9735.

O

e

2-Bromo-3-(4-(trifluoromethoxy)phenyl)naphthalene-1,4-dione (3j) The crude product

OCF,

was purified by column chromatography (hexane/EtOAc = 95/5) to afford 3j as a orange solid
(76.73 mg, 70%); mp 148-150 °C; IR (ATR, neat) v (cm™): 1664 (s, C=0); '"H-NMR (400
MHz, CDCls) 6 8.14-8.09 (m, 1H), 8.06-8.01 (m, 1H), 7.73-7.67 (m, 2H), 7.30 (dt, J=9.0, 2.3
Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H); *C-NMR (100 MHz, CDCls) § 181.3, 177.9, 149.8, 148.5,
139.6, 134.5, 134.2, 132.4, 131.5, 131.1, 127.6, 127.4, 120.5 (q, Jc-r = 258.9 Hz, 1C), 120.4;
F NMR (376 MHz, CDCl3) 6 —57.52 (s, CF3); HRMS (ESI) [M+H]" Calcd for [C17H9BrF303]
7396.9687, found 396.9693.

O

O "

2-Bromo-3-(m-tolyl)naphthalene-1,4-dione (3m) The crude product was purified by column

chromatography (hexane/EtOAc = 95/5) to afford 3m as a orange solid (76.75 mg, 85%); mp
92-94 °C; IR (ATR, neat) v (cm™): 1658 (s, C=0); 'H-NMR (400 MHz, CDCl;3) & 8.17-8.12
(m, 1H), 8.09-8.04 (m, 1H), 7.74-7.68 (m, 2H), 7.33-7.28 (m, 1H), 7.21 (d, J = 7.7 Hz, 1H),
7.05-7.04 (m, 2H), 2.35 (s, 3H) ; 3*C-NMR (100 MHz, CDCl3) § 181.6, 178.2, 150.0, 139.0,
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137.8,134.4,134.0, 131.5, 131.1, 130.1, 129.5, 128.0, 127.5, 127.3, 126.1, 21.5; HRMS (ESI)
[M+H]" Calcd for [Ci7H2BrO,]" 327.0021, found 327.0035.

0

Br
O‘ OMe
T

2-Bromo-3-(3-methoxyphenyl)naphthalene-1,4-dione (3n). The crude product was purified

by column chromatography (hexane/EtOAc = 95/5) to afford 3n as a orange solid (80.50 mg,
85%); mp 98-100 °C; IR (ATR, neat) v (cm™): 1667 (s, C=0); 'H-NMR (400 MHz, CDCl;) &
8.19-8.13 (m, 1H), 8.10-8.05 (m, 1H), 7.75-7.69 (m, 2H), 7.34 (t, J = 8.0 Hz, 1H), 6.94 (dd, J
=8.3,2.3 Hz, 1H), 6.82 (d, J = 7.6 Hz, 1H), 6.78-6.77 (m, 1H), 3.77 (s, 3H); *C-NMR (100
MHz, CDCI3) & 181.4, 178.2, 159.2, 149.7, 139.2, 135.3, 134.4, 134.1, 131.6, 129.3, 127.5,
127.4, 121.3, 114.9, 114.7, 55.3; HRMS (ESI) [M+H]" Calcd for [C17H12BrOs3]" 342.9970,
found 342.9982.

2-Bromo-3-(3-fluorophenyl)naphthalene-1,4-dione (30) The crude product was purified by
column chromatography (hexane/EtOAc = 95/5) to afford 3o as a yellow solid (71.29 mg,
78%); mp 102-104 °C; IR (ATR, neat) v (cm™): 1670 (s, C=0); 'H-NMR (400 MHz, CDCl3)
0 8.19-8.14 (m, 1H), 8.11-8.05 (m, 1H), 7.77-7.70 (m, 2H), 7.40 (td, /= 8.0, 5.8 Hz, 1H), 7.10
(tdd, J = 8.5, 2.6, 0.9 Hz, 1H), 7.05-7.02 (m, 1H), 6.98 (ddd, J = 9.3, 2.5, 1.6 Hz, 1H); 13C-
NMR (100 MHz, CDCls) 6 181.2, 178.0, 162.3 (d, Jcr= 247.8 Hz, 1C), 148.6, 139.6, 135.9,
135.8, 134.5, 134.2, 131.2 (d, Jcr= 39.7 Hz, 1C), 129.8 (d, Jc.r= 2.9 Hz, 1C), 127.6, 127 .4,
124.9 (d, Jer= 2.9 Hz, 1C), 116.5 (d, Jcr= 11.6 Hz, 1C), 116.3 (d, Jcr= 8.7 Hz, 1C); °F
NMR (376 MHz, CDCls) & —112.73 (s); HRMS (ESI) [M+H]" Caled for [CisHoBrFO2]"
330.9770, found 330.9785.
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2-Bromo-3-(3-bromophenyl)naphthalene-1,4-dione (3p) The crude product was purified by
column chromatography (hexane/EtOAc = 95/5) to afford 3p as a yellow solid (81.15 mg,
75%); mp 106-108 °C; IR (ATR, neat) v (cm™): 1662 (s, C=0); 'H-NMR (400 MHz, CDCl5)
0 8.19-8.14 (m, 1H), 8.10-8.05 (m, 1H), 7.77-7.70 (m, 2H), 7.54 (dq, J = 8.0, 1.0 Hz, 1H), 7.41
(t,J=1.7Hz, 1H), 7.30 (t,J=7.8 Hz, 1H), 7.19 (dt, J= 7.6, 1.3 Hz, 1H); *C-NMR (100 MHz,
CDCls) ¢ 181.2, 177.9, 148.3, 139.6, 135.8, 134.6, 134.2, 132.3, 132.0, 131.4, 131.0, 129.7,
127.8, 127.7, 127.4, 122.0; HRMS (ESI) [M+H]" Calecd for [CisHoBr202]" 390.8969, found
390.8973.

0]

N

2-Bromo-3-(4-butylphenyl)naphthalene-1,4-dione (3q) The crude product was purified by

column chromatography (hexane/EtOAc = 95/5) to afford 3q as a orange solid (96.69 mg,
90%); mp 114-116 °C; IR (ATR, neat) v (cm™): 1662 (s, C=0); 'H-NMR (400 MHz, CDCls)
0 8.12-8.07 (m, 1H), 8.05-8.00 (m, 1H), 7.68-7.62 (m, 2H), 7.59 (d, /= 8.2 Hz, 2H), 7.54-7.52
(m, 2H), 7.29-7.38 (m, 4H), 7.23-7.29 (m, 1H); *C-NMR (100 MHz, CDCl;) § 181.5, 178.0,
149.3,142.0, 140.2, 138.9, 134.3, 134.0, 132.7, 131.4, 131.0, 129.8, 128.8, 127.7, 127.4, 127.3,
127.1, 126.6; HRMS (ESI) [M+H]" Calcd for [C22H14BrO2]" 389.0177, found 389.0171.
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3-Bromo-|2,2'-binaphthalene]-1,4-dione (3r) The crude product was purified by column
chromatography (hexane/EtOAc = 95/5) to afford 3r as a red solid (85.21 mg, 85%); mp 116-
118 °C; IR (ATR, neat) v (cm™): 1664 (s, C=0); 'H-NMR (400 MHz, CDCl3) § 8.17-8.11 (m,
1H), 8.10-8.09 (m, 1H), 7.88-7.82 (m, 3H), 7.77-7.71 (m, 3H), 7.49-7.48 (m, 2H), 7.35 (dd, J
= 5.6, 1.6 Hz, 1H); *C-NMR (100 MHz, CDCls) § 181.7, 178.2, 149.7, 139.3, 134.4, 134.1,
133.4,132.6,131.5,131.4,131.1, 129.2,128.5, 127.8,127.7, 127.6, 127.4, 127.1, 126.5, 126.3;
HRMS (ESI) [M+H]" Caled for [C20H2BrO2]" 363.0021, found 363.0025.

2-Bromo-3-(phenanthren-9-yl)naphthalene-1,4-dione (3s) The crude product was purified
by column chromatography (hexane/EtOAc = 95/5) to afford 3s as a red solid (99.23 mg, 87%);
mp 120-122 °C; IR (ATR, neat) v (cm™): 1662 (s, C=0); 'H-NMR (400 MHz, CDCI3) & 8.69
(q, /= 8.5 Hz, 2H), 8.25-8.21 (m, 1H), 8.11-8.08 (m, 1H), 7.84 (d, /= 7.7 Hz, 1H), 7.76-7.71
(m, 2H), 7.67-7.54 (m, 5H), 7.47 (t, J = 7.5 Hz, 1H); 3C-NMR (100 MHz, CDCl3) § 181.5,
178.0, 150.1, 141.3, 134.5, 134.2, 131.7, 131.3, 131.2, 130.8, 130.7, 130.4, 129.1, 128.8, 127.7,
127.6,127.5,127.0, 127.0, 125.3, 123.3, 122.7, HRMS (ESI) [M+H]" Calcd for [C24H14BrO:]"
413.0177, found 413.0184.

0O

o

2-Bromo-3-(2-bromo-4-methoxyphenyl)naphthalene-1,4-dione (3t) The crude product was

OMe

purified by column chromatography (hexane/EtOAc = 90/10) to afford 3t as a orange solid
(83.87 mg, 72%); mp 128-130 °C; IR (ATR, neat) v (cm™): 1666 (s, C=0); '"H-NMR (400 MHz,
CDCl) 6 8.21-8.15 (m, 1H), 8.12-8.08 (m, 1H), 7.77-7.71 (m, 2H), 7.50 (d, J = 8.9 Hz, 1H),
6.82 (dd, J = 8.9, 3.0 Hz, 1H), 6.68 (d, J = 3.0 Hz, 1H), 3.75 (s, 3H); *C-NMR (100 MHz,
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CDCls) & 180.4, 177.9, 158.8, 149.9, 140.3, 136.7, 134.5, 134.2, 133.5, 131.5, 131.1, 127.7,
127.5, 116.5, 115.2, 112.1, 55.6; HRMS (ESI) [M+H]" Calcd for [C17H11Br.0s]" 420.9075,
found 420.9072.

o)
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=
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2-Bromo-3-(thiophen-2-yl)naphthalene-1,4-dione (3u) The crude product was purified by
column chromatography (hexane/EtOAc = 95/5) to afford 3u as a orange solid (57.26 mg,
65%); mp 90-92 °C; IR (ATR, neat) v (cm™): 1666 (s, C=0); 'H-NMR (400 MHz, CDCls) §
8.22-8.16 (m, 1H), 8.16-8.11 (m, 1H), 7.80-7.74 (m, 2H), 7.68 (q, /= 1.4 Hz, 1H), 7.42 (dd, J
=5.0,3.0 Hz, 1H), 7.30 (dd, J=5.0, 1.3 Hz, 1H); >*C-NMR (100 MHz, CDCl3) & 181.4, 178.2,
144.7,138.1,134.3,134.1, 132.9, 131.6, 131.0, 129.3,129.1, 127.5, 127.4, 124.6; HRMS (ESI)
[M+H]" Calcd for [C14HsBrO»S]" 318.9428, found 318.9441.

Me

2-Isopropyl-5-methylcyclohexyl 4-(3-bromo-1,4-dioxo-1,4-dihydronaphthalen-2-yl)
benzoate (3v) The crude product was purified by column chromatography (hexane/EtOAc =
95/5) to afford 3v as a yellow solid (92.97 mg, 68%); mp 90-92 °C; IR (ATR, neat) v (cm™):
1707 (s, C=0 ester), 1672 (s, C=0 ketone); 'H-NMR (400 MHz, CDCls) 6 8.19-8.15 (m, 1H),
8.11-8.06 (m, 3H), 7.76-7.71 (m, 2H), 7.33 (dd, /= 6.7, 1.7 Hz, 2H), 4.90 (td, /= 10.9, 4.4 Hz,
1H), 2.10-2.06 (m, 1H), 1.97-1.88 (m, 1H), 1.69-1.65 (m, 2H), 1.55-1.47 (m, 3H), 1.13-1.00
(m, 2H), 0.87 (dd, J= 6.8, 3.0 Hz, 7H), 0.75 (s, 1H), 0.73 (s, 1H); *C-NMR (100 MHz, CDCl5)
o 181.1, 177.7, 165.3, 149.0, 139.3, 138.2, 134.4, 134.1, 131.5, 131.4, 131.0, 129.3, 129.1,
127.5, 127.3, 113.6, , 75.1, 47.2, 40.9, 34.2, 31.4, 26.4, 23.5, 22.0, 20.7, 16.4; HRMS (ESI)
[M+H]" Calcd for [C27H23BrO4]" 495.1171, found 495.1165.
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3-Bromo-6-methyl-2-(p-tolyl)naphthalene-1,4-dione (3w) The crude product was purified

e

by column chromatography (hexane/EtOAc = 95/5) to afford 3w as a yellow solid (84.75 mg,
90%); mp 92-94 °C; IR (ATR, neat) v (cm™): 1658 (s, C=0); 'H-NMR (400 MHz, CDCls) &
7.90 (t, J= 8.1 Hz, 2H), 7.46 (dd, J= 7.8, 0.9 Hz, 1H), 7.20 (d, /= 8.0 Hz, 2H), 7.16-7.13 (m,
2H), 2.42 (s, 3H), 2.33 (s, 3H); *C-NMR (100 MHz, CDCls) § 181.3, 178.4, 149.6, 145.2,
139.3, 138.4,134.9, 131.1, 130.9, 129.2, 129.1, 129.0, 128.7, 127.7, 127.4, 21.8, 21.4; HRMS
(ESI) [M+H]" Calcd for [C1gH14BrO2]" 341.0177, found 341.0185.

0]
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3-Bromo-6-methyl-2-(p-tolyl)naphthalene-1,4-dione (3x) The crude product was purified by

Me

column chromatography (hexane/EtOAc = 95/5) to afford 3x as a orange solid (83.81 mg,
89%); mp 92-94°C; IR (ATR, neat) v (cm™): 1656 (s, C=0); 'H-NMR (400 MHz, CDCls) &
7.97 (d,J=7.8 Hz, 1H), 7.80 (s, 1H), 7.44 (dd, /= 8.0, 1.0 Hz, 1H), 7.20 (d, /= 7.8 Hz, 2H),
7.15-7.12 (m, 2H), 2.40 (s, 3H), 2.33 (s, 3H); 3C-NMR (100 MHz, CDCls) § 181.7, 177.8,
149.4, 145.5, 139.2, 138.8, 134.6, 131.3, 131.1, 129.1, 128.7, 128.7, 127.5, 127.5, 21.8, 21.4;
HRMS (ESI) [M+H]" Caled for [C18H14BrO2]" 341.0177, found 341.0196.

(0]
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2-Bromo-6,7-dimethoxy-3-(p-tolyl)naphthalene-1,4-dione (3y) The crude product was

Me

purified by column chromatography (hexane/EtOAc = 90/10) to afford 3y as a orange solid
(99.39 mg, 93%); mp 104-106 °C; IR (ATR, neat) v (cm™): 1656 (s, C=0); '"H-NMR (400 MHz,
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CDCls) & 7.49 (s, 1H), 7.41 (s, 1H), 7.22-7.19 (m, 2H), 7.15 (d, J = 8.2 Hz, 2H), 3.95 (s, 3H),
3.92 (s, 3H), 2.35 (s, 3H); '*C-NMR (100 MHz, CDCls) § 181.0, 177.5, 153.7, 153.4, 149.1,
139.3, 138.0, 131.2, 129.2, 128.7, 126.2, 125.7, 108.7, 108.4, 56.5, 56.5, 21.4; HRMS (ESI)
[M+H]" Caled for [C19H16BrO4]" 387.0232, found 387.0235.

O
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2-Bromo-6-fluoro-3-(p-tolyl)naphthalene-1,4-dione (3z) The crude product was purified by
column chromatography (hexane/EtOAc = 95/5) to afford 3z as a yellow solid (79.07 mg,
83%); mp 104-106 °C; IR (ATR, neat) v (cm™): 1660 (s, C=0); 'H-NMR (400 MHz, CDCl;) &
8.15 (dd, /= 8.6, 5.2 Hz, 1H), 7.67 (dd, J = 8.5, 2.6 Hz, 1H), 7.35-7.31 (m, 1H), 7.21 (d, J =
8.0 Hz, 2H), 7.13 (dd, J= 6.4, 1.7 Hz, 2H), 2.34 (s, 3H); *C-NMR (100 MHz, CDCl;) § 180.5,
176.9, 166.2 (d, Jc.r=260.4 Hz, 1C), 149.8, 139.6, 139.0, 134.2, 134.1,130.7 (d, Jc.r= 7.8 Hz,
1C), 129.1, 128.8,127.6,121.3,121.1, 114.0 (d, Jcr= 24.1 Hz, 1C), 21.4; '’F NMR (376 MHz,
CDCl3) 8 —100.46 (s); HRMS (ESI) [M+H]" Calcd for [Ci7H11BrFO2]" 344.9926, found
344.9924.

Me

3-Bromo-5-fluoro-2-(p-tolyl)naphthalene-1,4-dione (3aa) The crude product was purified
by column chromatography (hexane/EtOAc = 95/5) to afford 3aa as a yellow solid (80.98 mg,
85%); mp 106-108 °C; IR (ATR, neat) v (cm™): 1662 (s, C=0); 'H-NMR (400 MHz, CDCl;) &
7.90 (dd, J= 7.7, 1.0 Hz, 1H), 7.66 (td, J = 8.0, 4.6 Hz, 1H), 7.38 (ddd, J = 10.6, 8.4, 1.1 Hz,
1H), 7.21 (d, J=8.0 Hz, 2H), 7.13 (dd, J= 6.3, 1.8 Hz, 2H), 2.34 (s, 3H); *C-NMR (100 MHz,
CDCl3) 6 180.6, 175.6, 160.9 (d, Jc.r= 271.9 Hz, 1C), 148.8, 139.7 , 135.8, 135.7 (d, Jcr =
27.1 Hz, 1C), 133.2, 130.7, 129.0, 128.8, 123.7, 123.7, 122.9, 122.7, 118.7 (d, Jcr= 4.8 Hz,
1C), 21.4; 'F NMR (376 MHz, CDCl3) & —110.19 (s); HRMS (ESI) [M+H]* Calcd for
[C17H11BrFO,]" 344.9926, found 344.9924.
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3-Bromo-6-chloro-2-(p-tolyl)naphthalene-1,4-dione (3ab) The crude product was purified

Me

by column chromatography (hexane/EtOAc = 95/5) to afford 3ab as a yellow solid (77.85 mg,
78%); mp 108-110 °C; IR (ATR, neat) v (cm™): 1660 (s, C=0); 'H-NMR (400 MHz, CDCl5)
08.06 (d, J=2.0 Hz, 1H), 7.99 (d, J= 8.3 Hz, 1H), 7.63 (dd, J=8.3,2.3 Hz, 1H), 7.21 (d, J =
8.0 Hz, 2H), 7.14 (d, J = 8.3 Hz, 2H), 2.34 (s, 3H); *C-NMR (100 MHz, CDCls) § 180.6,
177.3, 149.9, 141.0, 139.7, 138.3, 134.3, 132.1, 130.7, 129.7, 129.1, 129.0, 128.8, 127.3, 21.5;
HRMS (ESI) [M+H]" Calcd for [C17H11BrClO2]" 360.9631, found 360.9635.

0
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3-Bromo-6-nitro-2-(p-tolyl)naphthalene-1,4-dione (3ac) The crude product was purified by

Me

column chromatography (hexane/EtOAc = 90/10) to afford 3ac as a yellow solid (61.63 mg,
60%); mp 116-118 °C; IR (ATR, neat) v (cm™): 1664 (s, C=0); 'H-NMR (400 MHz, CDCI;)
08.94 (d,J=2.2 Hz, 1H), 8.52 (dd, /= 8.5, 2.3 Hz, 1H), 8.28 (d, J= 8.5 Hz, 1H), 7.25 (d, J =
7.8 Hz, 2H), 7.19-7.16 (m, 2H), 2.37 (s, 3H); *C-NMR (100 MHz, CDCls) & 180.1, 176.5,
151.0, 150.3, 140.1, 139.3, 135.0, 132.1, 130.3, 129.3, 129.1, 128.9, 128.3, 122.7, 21.5; HRMS
(ESI) [M+H]" Calcd for [C17H11BrNO4]" 371.9871, found 371.9879.

G B

6-Bromo-7-(p-tolyl)naphtho|2,3-d][1,3]dioxole-5,8-dione (3ad) The crude product was

Me

purified by column chromatography (hexane/EtOAc = 90/10) to afford 3ad as a orange solid
(88.10 mg, 86%); mp 106-108 °C; IR (ATR, neat) v (cm™): 1658 (s, C=0); 'H-NMR (400
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MHz, CDCls) & 7.47 (s, 1H), 7.39 (s, 1H), 7.21 (d, J = 8.0 Hz, 2H), 7.14 (dd, J= 6.4, 1.9 Hz,
2H), 6.08 (s, 2H), 2.35 (s, 3H); '3*C-NMR (100 MHz, CDCls) & 180.6, 177.1, 152.7, 152.4,
149.0, 139.4, 138.0, 131.0, 129.2, 128.7, 128.6, 128.0, 106.7, 106.5, 102.8, 21.5; HRMS (ESI)
[M+H]" Caled for [C1sH12BrO4]" 370.9919, found 370.9918.

2-Bromo-3-(p-tolyl)acridine-1,4-dione (3ae) The crude product was purified by column
chromatography (hexane/EtOAc = 85/15) to afford 3ae as a yellow solid (67.85 mg, 65%); mp
148-150 °C; IR (ATR, neat) v (cm™): 1668 (s, C=0); 'H-NMR (400 MHz, CDCls) § 9.03 (s,
1H), 8.38 (d, J= 8.5 Hz, 1H), 8.04 (d, /= 8.2 Hz, 1H), 7.92-7.88 (m, 1H), 7.72 (t, J = 7.5 Hz,
1H), 7.27-7.22 (m, 3H), 7.19 (s, 1H), 2.38 (s, 3H); *C-NMR (100 MHz, CDCl3) 6 179.8, 177.7,
151.7,150.0, 146.0, 139.9, 139.8, 138.0, 133.6, 131.6, 130.9, 130.2, 129.6, 129.3, 128.9, 128.7,
124.7,21.6; HRMS (ESI) [M+H]" Calcd for [C20H13BrNO2]" 378.0130, found 378.0129.

2-Chloro-3-phenylnaphthalene-1,4-dione (5a). The crude product was purified by column
chromatography (hexane/EtOAc = 95/5) to afford 5a as a yellow solid (74.99 mg, 75%); mp
94-96 °C; IR (ATR, neat) v (cm™): 1668 (s, C=0); 'H-NMR (400 MHz, CDCls) & 8.16-8.12
(m, 1H), 8.10-8.05 (m, 1H), 7.74-7.69 (m, 2H), 7.44-7.37 (m, 3H), 7.30-7.26 (m, 2H); '*C-
NMR (100 MHz, CDCl3) 6 182.1, 178.2,145.9, 143.1, 134.4,134.1, 131.8, 131.6, 131.3, 129.5,
129.4, 128.1, 127.3, 127.2; HRMS (ESI) [M+H]" Calcd for [CisH10C1O2]" 269.0369, found
269.0376.
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2-Chloro-3-(p-tolyl)naphthalene-1,4-dione (5b). The crude product was purified by column
chromatography (hexane/EtOAc = 95/5) to afford Sb as a yellow solid (80.52 mg, 78%); mp
94-96 °C; IR (ATR, neat) v (cm™): 1660 (s, C=0); 'H-NMR (400 MHz, CDCls) & 8.17-8.13
(m, 1H), 8.11-8.06 (m, 1H), 7.74-7.69 (m, 2H), 7.25-7.18 (m, 4H), 2.36 (s, 3H); *C-NMR (100
MHz, CDCl3) 6 182.2, 178.3, 146.0, 142.8, 139.7, 134.4, 134.0, 131.7, 131.4, 129.6, 128.8,
127.3,127.2, 21.5; HRMS (ESI) [M+H]" Calcd for [C17H12C102]" 283.0526, found 283.0526.

Me
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2-Chloro-3-(4-methoxyphenyl)naphthalene-1,4-dione (5c¢). The crude product was purified

OMe

by column chromatography (hexane/EtOAc = 95/5) to afford Sc as an orange solid (86.98 mg,
80%); mp 96-98 °C; IR (ATR, neat) v (cm™): 1660 (s, C=0); 'H-NMR (400 MHz, CDCls) &
8.18-8.13 (m, 1H), 8.11-8.07 (m, 1H), 7.74-7.70 (m, 2H), 7.30-7.26 (m, 2H), 6.98-6.92 (m,
2H), 3.81 (s, 3H); C-NMR (100 MHz, CDCl3) § 182.4, 178.4, 160.5, 145.5, 142.4, 134.3,
134.0, 131.8, 131.6, 131.4, 127.3, 127.1, 123.8, 113.5, 55.3; HRMS (ESI) [M+H]" Calcd for
[C17H12C103]" 299.0475, found 299.0487.

0O
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2-Chloro-3-(4-chlorophenyl)naphthalene-1,4-dione (5d). The crude product was purified by

column chromatography (hexane/EtOAc = 95/5) to afford 5d as a yellow solid (77.13 mg,
70%); mp 94-96 °C; IR (ATR, neat) v (cm™): 1670 (s, C=0); 'H-NMR (400 MHz, CDCls) &
8.16-8.12 (m, 1H), 8.09-8.05 (m, 1H), 7.75-7.69 (m, 2H), 7.41-7.38 (m, 2H), 7.25-7.21 (m,
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2H); '3C-NMR (100 MHz, CDCls) § 181.8, 177.9, 144.8, 143.3, 135.6, 134.5, 134.2, 131.5,
131.2, 131.1, 130.0, 128.4, 127.3, 127.3; HRMS (ESI) [M+H]" Calcd for [C16HoCLO,]"
302.9980, found 302.9981.

0O
Cl
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2-chloro-3-(thiophen-2-yl)naphthalene-1,4-dione (5¢). The crude product was purified by
column chromatography (hexane/EtOAc = 95/5) to afford 5e as an orange solid (68.45 mg,
68%); mp 94-96 °C; IR (ATR, neat) v (cm™): 1666 (s, C=0); 'H-NMR (400 MHz, CDCls) &
8.15-8.11 (m, 1H), 8.10-8.08 (m, 1H), 7.74-7.69 (m, 2H), 7.68 (dd, J = 2.8, 1.2 Hz, 1H), 7.35
(dd, J=5.0, 3.0 Hz, 1H), 7.28 (dd, J=5.1, 1.1 Hz, 1H); *C-NMR (100 MHz, CDCls) 182.0,
178.2, 141.9, 140.7, 134.4, 134.1, 131.7, 131.2, 130.9, 130.1, 129.3, 127.3, 127.1, 124.5;
HRMS (ESI) [M+H]" Caled for [C14HsC102S]" 274.9934, found 274.9940.

3.1. Gram Scale Synthesis of 3b:

(PhSe), (1.0 equiv)
TBHP (2; 3.0 equiv) O‘ Br
MeCN, 120 °C, 3 h

3b; 85% (0.779)

To an oven dried sealed tube, 1-(2,2-dibromovinyl)-2-(p-tolyl)benzene (1b, 2.76 mmol, 1.0
equiv), diphenyl selenide (2.76 mmol, 1.0 equiv) in MeCN was added. Then, 3.0 equiv (8.28
mmol; 0.01 M) of TBHP (2) was added to the reaction mixture. The reaction mixture was then
stirred at 120 °C for 3 h in an oil bath. The reaction was monitored using thin layer
chromatography. After completion of the reaction, the reaction mixture was allowed to cool.
Then, organic layer was washed with aqueous saturated brine solution and finally extracted with
EtOAc (3 x 10 mL). The combined organic layers were dried over Na;SOs, concentrated under
vacuum. The crude material obtained was purified by column chromatography on silica gel
(100—200 mesh) (hexane: ethyl acetate; 98/02) to afford the corresponding product 3b in 85%
yield (0.77 g).
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4. General Procedure for the Synthesis of 2-(3-(Phenylselanyl)-2-(p-tolyl)-1 H-inden-1-

ylidene)malononitrile (7):

(PhSe), (1.0 equiv)
O TBHP (2; 3.0 equiv)
AN MeCN, 120 °C, 1 h Me
O SePh
6 Me .

To an oven dried sealed tube, 2-(2-(p-tolylethynyl)benzylidene)malononitrile (6, 0.373 mmol,
1.0 equiv), diphenyl selenide (0.373 mmol, 1.0 equiv) in 2.0 ml MeCN was added. Then, 3.0
equiv (1.119 mmol; 0.01 M) of TBHP (2) was added to the reaction mixture. The reaction

mixture was then stirred at 120 °C for 1 h in an oil bath. The reaction was monitored using
thin layer chromatography. After completion of the reaction, the reaction mixture was allowed
to cool. Then, organic layer was washed with aqueous saturated brine solution and finally extracted
with EtOAc (3 x 10 mL). The combined organic layers were dried over Na>SOs, concentrated
under vacuum. The crude material obtained was purified by column chromatography on silica gel

(100—200 mesh) (hexane: ethyl acetate; 98/02) to afford the corresponding product 7.

O

SePh

2-(3-(Phenylselanyl)-2-(p-tolyl)-1H-inden-1-ylidene)malononitrile (7). The crude product
was purified by column chromatography (hexane/EtOAc = 98/2) to afford 7 as a deep red solid
(126.23 mg, 80%); IR (ATR, neat) v (cm™): 2223 (s, CN), 2213 (s, CN); 'H-NMR (400 MHz,
CDCl) 6 8.16-8.12 (m, 1H), 7.38-7.36 (m, 2H), 7.28-7.23 (m, 1H), 7.20-7.10 (m, 6H), 7.08-
7.05 (m, 2H), 6.63-6.59 (m, 1H), 2.34 (s, 3H); *C-NMR (100 MHz, CDCls) § 160.5, 150.3,
141.0, 138.6, 133.4, 131.8, 128.9, 128.5, 127.8, 127.7, 127.6, 125.4, 123.5, 122.1, 113.1, 110.5,
21.7; HRMS (ESI) [M+H]" Calcd for [C2sH17N2Se]™ 425.0557, found 425.0567.

5. General Procedure for the Synthesis of 9a and 9b:

(PhSe), (1.0 equiv) o
O TBHP (2; 3.0 equiv) y/

X MeCN, 120 °C, 1 h Me i 'V'e
3 O SePh SePh

Me 9a; 50% 9b; 40%
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To an oven dried sealed tube, ethyl (F)-2-cyano-3-(2-(p-tolylethynyl)phenyl)acrylate (8, 0.317
mmol, 1.0 equiv), diphenyl selenide (0.317 mmol, 1.0 equiv) in 2.0 ml MeCN was added.
Then, 3.0 equiv (0.951 mmol; 0.01M) of TBHP (2) was added to the reaction mixture. The
reaction mixture was then stirred at 120 °C for 1 h in an oil bath. The reaction was monitored
using thin layer chromatography. After completion of the reaction, the reaction mixture was
allowed to cool. Then, organic layer was washed with aqueous saturated brine solution and finally
extracted with EtOAc (3 x 10 mL). The combined organic layers were dried over NazSOs,
concentrated under vacuum. The crude material obtained was purified by column chromatography
on silica gel (100—200 mesh) (hexane: ethyl acetate; 98/02) to afford the corresponding product
9a-b.

Co-O

SePh

Ethyl (Z)-2-cyano-2-(3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-ylidene)acetate (9a). The
crude product was purified by column chromatography (hexane/EtOAc = 98/2) to afford 9a as
a deep red solid (74.76 mg, 50%); IR (ATR, neat) v (cm™): 2210 (s, CN), 1724 (s, C=0); 'H-
NMR (400 MHz, CDCl) 6 8.23 (d, J= 7.6 Hz, 1H), 7.31-7.28 (m, 2H), 7.18-7.03 (m, 9H),
6.72 (d, J= 7.0 Hz, 1H), 3.42 (q, J = 7.2 Hz, 2H), 2.29 (s, 3H), 1.00 (t, J = 7.1 Hz, 3H); 13C-
NMR (100 MHz, CDCl3) 6 161.6, 153.6, 145.3, 142.2,141.6, 138.0, 133.8, 132.9, 131.4, 131.3,
129.5, 129.3, 128.7, 128.1, 128.0, 127.8, 123.7, 122.8, 116.1, 100.0, 62.7, 21.3, 13.5; HRMS
(ESI) [M+H]" Calcd for [C27H22NO»Se]" 472.0816, found 472.0803.

O

SePh

3-(Phenylselanyl)-2-(p-tolyl)-1H-inden-1-one (9b). The crude product was purified by
column chromatography (hexane/EtOAc = 98/2) to afford 9b as an orange liquid (23.93 mg,
40%); IR (ATR, neat) v (cm™): 1670 (s, C=0); 'H-NMR (400 MHz, CDCl3) & 7.56-7.54 (m,
1H), 7.40-7.37 (m, 2H), 7.35-7.29 (m, 2H), 7.20-7.05 (m, 7H), 6.62-6.58 (m, 1H), 2.29 (s, 3H);
BC-NMR (100 MHz, CDCl3) § 193.2, 150.0, 144.4, 138.5, 138.4, 133.5, 133.3, 132.7, 130.7,
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130.4, 129.7, 129.6, 129.3, 128.7, 128.6, 128.0, 127.5, 122.5, 121.9, 21.4; HRMS (ESI)
[M+H]" Calcd for [C22H70Se]" 377.0445, found 377.0443.

6. General Procedure for Synthetic Applications of Product 3b.

(6a) Suzuki Coupling Reaction:

0
Br Ph
d(PPh3), (2 mol%) O‘
K5,CO3 (3.0 equiv)
toluene , 80 °C, 2 h, N,
Me © M
phenyl boronic 10; 94% ©
acid '

In an oven dried 25 mL round bottom flask, 3b (0.266 mmol, 1.0 mmol) was taken, to this
phenyl boronic acid (0.319 mmol, 1.2 equiv), Pd(PPh3)s (2 mol%, 0.02 equiv) and K>COs3
(0.798 mmol, 3.0 equiv) was added in 2 mL of toluene. The reaction mixture was then purged
with nitrogen and stirred at 80 °C for 2 h. Progress of reaction was monitored with TLC. After
the consumption of starting material, the reaction mixture was washed with brine, extracted
with ethyl acetate, and evaporated. The residue was purified by column chromatography

(hexane/ethyl acetate) (95/5) to afford the corresponding coupled product 10.

O

e

2-Phenyl-3-(p-tolyl)naphthalene-1,4-dione (10) The crude product was purified by column

Me

chromatography (hexane/EtOAc = 95/5) to afford 10 as a orange solid (81.12 mg, 94%); mp
134-136 °C; IR (ATR, neat) v (cm™): 1654 (s, C=0); '"H-NMR (400 MHz, CDCls) § 8.13-8.08
(m, 2H), 7.72-7.68 (m, 2H), 7.18-7.14 (m, 3H), 7.04-7.00 (m, 2H), 6.95 (d, J = 8.0 Hz, 2H),
6.89 (dd, J= 6.4, 1.9 Hz, 2H), 2.21 (s, 3H); 3*C-NMR (100 MHz, CDCl3) & 184.9, 184.8, 145.7,
145.4,138.2,133.7, 133.4, 132.1, 132.1, 130.5, 130.1, 128.4, 128.1, 127.6, 126.6, 126.5, 21.3;
HRMS (ESI) [M+H]" Calcd for [C23H1702]" 325.1229 , found 325.1235.

(6b) Buchwald Coupling Reaction:
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NH,
Cul (10 mol%)

K3PO4 (30 equiv)
DMF , 100 °C, 2 h, N,

COOC,Hs

benzocaine

11; 86%

COOC,H5

In an oven dried 25 mL round bottom flask, 3b (0.266 mmol, 1.0 mmol) was taken, to this
benzocaine (0.319 mmol, 1.2 equiv), Cul (10 mol%, 0.1 equiv) and K3PO4 (0.798 mmol, 3.0
equiv) was added in 2 mL of DMF. The reaction mixture was then purged with nitrogen and
stirred at 100 °C for 2 h. Progress of reaction was monitored with TLC. After the consumption
of starting material, the reaction mixture was washed with brine, extracted with ethyl acetate,
and evaporated. The residue was purified by column chromatography (hexane/ethyl acetate)

(95/5) to afford the corresponding coupled product 11.

5004

)

NH

COOC,Hs

Ethyl 4-((1,4-dioxo-3-(p-tolyl)-1,4-dihydronaphthalen-2-yl)amino)benzoate (11) The
product was obtained as a red solid (94.12 mg, 86%); mp 96-98 °C; IR (ATR, neat) v (cm™):
3311 (s, N-H), 1704 (s, C=0 ester), 1664 (s, C=0 ketone); 'H-NMR (400 MHz, DMSO-ds) &
9.12 (s, 1H), 8.08 (dd, J = 19.0, 7.2 Hz, 2H), 7.87 (dt, J = 22.7, 7.1 Hz, 2H), 7.44 (d, J = 8.5
Hz, 2H), 6.97-6.79 (m, 6H), 4.22 (q, J = 7.1 Hz, 2H), 2.12 (s, 3H), 1.26 (t, J = 7.1 Hz, 3H);
BC-NMR (100 MHz, DMSO-ds) & 182.6, 182.1, 165.3, 143.6, 141.3, 136.4, 134.7, 133.1,
132.5, 130.5, 130.1, 128.6, 127.7, 126.0, 125.8, 122.7, 121.5, 120.5, 60.2, 20.7, 14.2; HRMS
(ESI) [M+Na]" Calcd for [C26H21NNaO4]" 434.1368, found 434.138]1.

(6¢) Sonogashira Coupling Reaction:
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0 Hl QP
O‘ o If Pd(PPhs),Cl, (5 mol%) Z
+ Et3N (3.0 equiv) O‘
o O ACN, 80 °C, 2 h, N, I O

Me
3b 12; 95%
phenylacetylene

Me

In an oven dried 25 mL round bottom flask, 3b (0.266 mmol, 1.0 equiv) was taken, to this
Pd(PPh3)2Cl> (5 mol%, 0.05 equiv) and phenylacetylene (0.319 mmol, 1.2 equiv) in 3.0 Ml
MeCN was added. The reaction mixture was then purged with nitrogen and to this EtsN (0.798
mmol, 3.0 equiv) was added. The reaction mixture was then stirred at 60 °C for 2 h. Progress
of reaction was monitored with TLC. After the consumption of starting material, the reaction
mixture was quenched with brine, extracted with ethyl acetate, and evaporated. The residue
was purified by column chromatography (hexane/ethyl acetate) (95/5) to afford the

corresponding coupled product 12.

@) Ph

e

2-(Phenylethynyl)-3-(p-tolyl)naphthalene-1,4-dione (12) The product was obtained as a
yellow liquid (88.04 mg, 95%); IR (ATR, neat) v (cm™): 2213 (s, C=C), 1666 (s, C=0); 'H-
NMR (400 MHz, CDCls) 6 8.09-8.02 (m, 2H), 7.67-7.62 (m, 2H), 7.43 (dd, J = 6.5, 1.7 Hz,
2H), 7.31-7.28 (m, 2H), 7.27-7.18 (m, 5H), 2.35 (s, 3H); *C-NMR (100 MHz, CDCl;3) § 183.5,
181.8,148.2,139.7,134.0, 133.6, 132.2, 132.1, 131.7, 130.5, 129.9, 129.8, 129.5, 128.3, 126.8,
126.5, 122.1, 105.8, 84.5, 21.5; HRMS (ESI) [M+H]" Calcd for [C25H170,]" 349.1229, found
349.1225.

Me

(6d) Functional group interconversion:

Br Pd(OAc), (5 mol%) OH
O‘ NaOAG (2.0 equiv) O‘
DMF , 100 °C, 1 h
5 o
" M
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In an oven dried 25 mL round bottom flask, 3b (0.266 mmol, 1.0 equiv) was taken, to this
Pd(OAc): (5 mol%, 0.05 equiv), NaOAc (0.532 mmol, 2.0 equiv) in 3.0 mL DMF was added.
The reaction mixture was then stirred at 100 °C for 12 h. Progress of reaction was monitored
with TLC. After the consumption of starting material, the reaction mixture was quenched with
brine, extracted with ethyl acetate, and evaporated. The residue was purified by column
chromatography (hexane/ethyl acetate) (90/10) to afford the corresponding coupled products
13.

O

e

2-hydroxy-3-(p-tolyl)naphthalene-1,4-dione (13) The product was obtained as a yellow solid
(52.72 mg, 75%); mp 146-148 °C; IR (ATR, neat) v (cm™): 3350 (br, O-H), 1647 (s, C=0);
"H-NMR (400 MHz, CDCls) & 8.13 (dd, J = 7.6, 0.9 Hz, 1H), 8.07 (dd, J= 7.5, 1.0 Hz, 1H),
7.73 (td, J=17.5, 1.3 Hz, 1H), 7.66 (td, J = 7.5, 1.3 Hz, 1H), 7.51 (s, 1H), 7.35 (d, J = 8.0 Hz,
2H), 7.21 (d, J=7.8 Hz, 2H), 2.33 (s, 3H) ; 3C-NMR (100 MHz, CDCl3) & 183.8, 181.8, 152.0,
138.7,135.2,133.1, 132.8, 130.5, 129.3, 128.7, 127.2, 126.9, 126.1, 122.2, 21.4; HRMS (ESI)
[M+H]" Calcd for [C17H1303]" 265.0865 , found 265.0871.

Me

7. References:
1. Claus; V.; Monilari, L.; Biillmann, S.; Thusek, J.; Rudolph, M.; Rominger, F.; Hashmi; S. K.
Gold Catalyzed Cyclisation by 1,4-Dioxidation. Chem. Eur. J. 2019, 25, 9385 —9389.

2.Ye, X.; Yang, X.; Wu, J. Rapid access to 1-methyleneindenes via palladium-catalyzed tandem
reactions of 1-(2,2-dibromovinyl)-2-alkynylbenzenes with arylboronic acids. Chem. Commun.

2010, 46, 2950-2952.

3. Wurm, T.; Bucher, J.; Duckworth, S. B.; Rudolph, M.; Rominger, F.; Hashmi, A. S. K., On
the Gold Catalyzed Generation of Vinyl Cations from 1,5-Diynes. Angew. Chem. 2017, 56,
3364-3368.

4. Rivera-Fuentes, P.; Rekowski, M. v. W.; Schweizer, W. B.; Gisselbrecht, J.-P.; Boudon, C.;
Diederich, F., Cascade Carbopalladation Reaction between Alkynes and gem-Dibromoolefins:
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'"H NMR (400 MHz, CDCl3)
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I3C{'H} NMR (100 MHz, CDCls)
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HRMS

Br

2-bromo-3-phenylnaphthalene-1,4-dione (3a)

Qualitative Compound Report

Sample Name MNS-316

Data File MNS-316.d
Sample Type Sample Position PI-A7
Instrument Name Instrument 1 User Name
Acq Mcthod . Acquired Time 04-03-2025 13:02:07
IRM Calibration Status Sccess L s ] OA Mcthod Defauit.m
Comment
Sample Group Info. 3
Acquisition SW 6200 series TOF/6500 serics
Verslon Q-TOF 8.05.01 (85125)
Compound Table
oir l l
Abund I Formula Tgt Mass pm) MFG Formula I 0D Formula
22859 C16 119 Br 02 | 3119786 1.01 C16 119 8r 02 | C16 H9 Br 02 |
Compound Label i m/z " RT Algorithm Mass
Cpd 1: C16 H9 Br 02 312.9861  0.156  Find By Formul2 311.9789
S
X105 Cpd 1: C16 H9 Br 02: +ESI EIC(312.9859, 314.9840, 334.9678, 336.9659) Scan Frag=175.0V M.
1.2{1 0156 \
1
08
06
04
0.2
041 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 1.7 18 19 2
Counts vs. Acquisition Time (min)
MS Spectrum
x10 4 Cpd 1: C16 HI Br 02: + FBF Spectrum (0 089-0 289 min) MNS-316d Subtract
25 314 9845
(Mer)s
2
15
! 3139901
05 (MeH)e
0
3135 314 3145 315 3155 316 3165
Counts vs. Mass-to-Charge (m/2)
MS Zoomed Spectrum
x10 4 [Cpd 1: C16HI Br 02: + FBF Spectrum (0 089-0.289 min) MNS-316.d Subtact
25 3129861
(M)
2
15
1
05 y
o 1
285 290 295 300 305 310 315 320 330 335 340
Counts vs. Mass-to-Charge (m/z)
MS Peak List
jm/z 2 [Abund [Formuta Ton
312.9851) 1 22859.24|C16H108-02
313.9%01] 1
314.9845] 1
315.9334] 1 5434.67|C1EH108:02 (MeH)+
316.9849] 1 1571.IB|CX6N10&°2 (MeH)+
== End Of Report —
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'"H NMR (400 MHz, CDCl3)
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I3C{'H} NMR (100 MHz, CDCl3)
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HRMS

Br

Me

2-bromo-3-(p-tolyl)naphthalene-1,4-dione (3b)

Qualitative Compound Report

Data File MNS-311.4 Sample Name  MNS-311
Sample Type Sample Position P1-B1
Instrument Name Instrument 1 User Name
Acq Method Acquired Time  11-06-2024 13:23:20
IRM Calibration Status ] oA Method Defaultm
Comment
Sample Group Info. 3
Acquisition SW 6200 serics TOF/6500 series
Version Q-TOF 8.05.01 (85125)
Compound Table
i
Compound Label | RT [ Mass l Abund I Formula Tgt Mass | (ppm) MFG Formula 08 Formula
Tod 1: CL7HI16,02] _ 0.457]  325.9963] 20071] C17 H11 Br 02 | 355 627 C17 H11 B 02 C17 111 6 02
Compound Label m/z RT  Algorithm Mass
Cpd 1: C17 H11 Br 02 327.0035  0.157 Find By Formula 325.9963
<10 4[Crd 1: C17 H11 Br 02: +ESI EIC(227.0015, 328 2996, 348 9335, 350.0816) Scan Frag=1750V M.
1 0157 '
o |/
\
6 [ 1
s{ I}
" A
3 [l
21 ! \
1 L !N,
0
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Counts v Acguistion Time (man)
MS Spectrum
x10 4 |Cpd 1: C17 H11 Br O2: +» FDF Specrum (00910257 min) NSV @ Suteract
3290019
2 (MeH)+
{
15
1 f
05 i
\ '
o I |
3 30 M2 M4 M6 M8
528 0 a2 ! cws'i‘!;s,“ Mass-to-Charge ("V2)
MS Zoomed Spectrum N —
104 [Cpd 1:C17 H11 BCO2: + FOF Spectrum (0091-0257 min) MNS-311.8 St
270035
2 (M)
|
s ‘
! |
!
05 |
I |
345 350 355 350 365 370 375

335 340
300 305 310 315 320 325 m‘&m” Toe (mvz)

MS m Peak List
m/z Abund |Formula Q
(MeH)>

322.0038 20070.81{C17r128,02

328.0067] 3505.27|C17H12E702
329.0019] 193872.96C171128:02

331.0089] £99.03|C17H128:02
332.0095| 66.73|C17H126:02

348.5812] G14 41 C17H118:N202
343.9818] 264.85|C17H118N202

z
1
1
1
3300055) 1 3731.68|C17H128:02
1
1
1
1

- End Of Repart
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'"H NMR (400 MHz, CDCl3)
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I3C{'H} NMR (100 MHz, CDCl3)
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HRMS

Br

OMe

2-bromo-3-(4-methoxyphenyl)naphthalene-1,4-dione (3c¢)

Qualitative Compound Report

Sample Name MNS-300

Data File MNS-300.d

Sample Type Sample Position PLA3

Instrument Name Instrument 1 User Name

Acq Method MS Scan.m Acquired Time  13-05-2024 14: 16:22
IRM Calibration Status Suceess T ] OA Method Defautm
Comment

Sample Group Info. 3

Acquisition SW 6200 series TOF/6500 series

Version Q-TOF B.05.01 (85125)

Compound Table
) I MFG Formula I DB Formula |

5.44) C17 111 Br 03 | Q7o |

Cpd 1. C17 H11 B- 03] 0.158] 341.991 C17 H11 Br 03
Compound Label m/z RT Algorithm Mass
Cpd 1:C17HI11BrO3  342.9982  0.158  Find By Formula 341.991
106 [Cpd 1: C17 H11 Br O3: +ESI EIC(342.9964, 344.9946, 364.9784, 366.9765) Scan Frag
1 0,158 1
as{ A
a{ B
28{ '
2 | \
15
11} \
| \
051 | “
oltie filul -
01 02 05 06 D7 08 09 1 11 12 13 14
Counts vs. Acquisiton Tima (min)
MS Spectrum
10 5 |Cpd 1: C17 H11 Br O3: + FBF Spectrum (0.091-0 258 min) MNS-300 @ Subtact
344.9963
(MeH)e
1 |
08 I
06 |
\
04 |
i
0.2 |y Vit 9779
0 H t ' Melnie
344 346 348 350 352 354 356 38 362 364 366
Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
%10 5 [Cpd 1: C17H11 Br O3: + FBF Spectrum (0.091-0.258 min) MNS-300.d Subtract
3429982
1 (Mo}
08
06
04 ]
0.2 |
0 ?I_f
315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 30
Counts vs. Mass-to-Charge (m/z)
MS S, m Peak List
|m, 2 |Abund [Formula [10n
342.9982] 1 106321.27|C17H128-03 [(Mer)e
344.0027 & 21468.66|C17H128:03 MeH)+
3449963 1 | 105363.95[C17H1268:03 (MeH)+
345.99%6] 1 18958.19|C17H1268:03 |(Met)~
347.003f 1 2561.77|C17H12B03 (MeH)+
348 0029] 1 187.85|C17H128:03 (MeH)+
364.9799) 1 lsss.sslcnnuam.o: M+Na)e
365.9823] 1 326.81|C17H118N203 (MsNa)e
JZssm 1 1550.11]C171118N203 (M+Ka)«
7.9867] 1 314.61|C17n116N203 (MeNa)~
Agilest Technelogies
Page 10f 2 Printed at: 15:24 on:13-05-20)
e 4
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IR Spectra

2-bromo-3-(4-butylphenyl)naphthalene-1,4-dione (3d)
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'"H NMR (400 MHz, CDCl3)

\ J

2-bromo-3-(4-butylphenyl)naphthalene-1,4-dione (3d)
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I3C{'H} NMR (100 MHz, CDCl3)
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2-bromo-3-(4-butylphenyl)naphthalene-1,4-dione (3d)
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HRMS

Br

"Bu

2-bromo-3-(4-butylphenyl)naphthalene-1,4-dione (3d)

Qualitative Compound Report

Sample Name MNS-317

File MNS-317.d
:::ple Type Sample Position P1-A8
trument Name Instrument 1 User Name
:’; Neﬁ:: . MS Scan.m Acquired Time 04-03-2025 13:02:59
e R—
IRM Calibration Status M___"_"‘ " 1DA Mcthod Oefault.m
Comment
Sample Group Info. 3
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (85125)

DB Formula
€20 H17 Br 02

C20 H17 Br 02

C20 H17 Br 02

Mass

Compound Label M/
Cpd1:C20HI78r02  369.0492  0.153 Find By Formula 368.042

‘RT Algorithm

 —————
x10 5 [Cpd 1: C20 H17 Br 02: +ESI EIC(369.0485, 371.0466, 391.0304, 393.0286) Scan Frag=175.0V M.
1 0.153 1

N O & own

01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 1.7 1.8 19 2
‘Counts vs. Acquisition Time (min)

MS Spectrum
f——— e
x10 5 [CPd 1: C20 H17 Br O2: + FBF Spectrum (0.087-0.137,0.170-0 270 min) -317.d Sudbtract
3710474
12 (MeH)+

1
08
06
04
02

0

370.0527 |
(MeH)+ {

369.5 370 3705 an 3Nns 72 3725 n 3735
Counts vs. Mass-to-Charge (mvz)
MS Zoomed Spectrum
x10 8 |Cpd 1:C20 H17 Br O2: + FBF Spectrum (0.087-0.137, 0.171
1.2 369.0492
(MeH)
1
08
06

0.2 I I

345 350 3s5 360 365 370 375 380
Counts vs. Mass-to-Charge (m/z)

0-0.270 min) MNS-317.d Subtract

385 3%0 335

MS S| Peak List
m/z i 2 [Abund ___|Formula [10n
369.0492 1 msoo.qslaomss:oz _[ere |
3700527 1 24693.54| C20H188:02 (MeH)+
371.0474] 1 111579.8|C20H188:02 (MeH)e
372.0509] 1 23795.92| C20H188:02 (MeH) ¢
:::g::: 1 3040.17|C20H188r02 (MvH)+
X 1 326.97]C20H188:02 _J(MeH)e |

e FrA O B s
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IR Spectra

2-bromo-3-(4-(tert-butyl)phenyl)naphthalene-1,4-dione (3e)
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'"H NMR (400 MHz, CDCl3)

\

2-bromo-3-(4-(tert-butyl)phenyl)naphthalene-1,4-dione (3e)
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I3C{'H} NMR (100 MHz, CDCl3)
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2-bromo-3-(4-(tert-butyl)phenyl)naphthalene-1,4-dione (3e)
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HRMS

Br

0] Me
M
Me ©

2-bromo-3-(4-(tert-butyl)phenyl)naphthalene-1,4-dione (3e)

Qualitative Compound Report

Data File MNS-313.d Sample Name MNS-313
Sample Type Sample Pasition PI-AG
Instrument Name Instrument 1 User Name
Acq Method MS Scan.m Acquired Time  04-03-2025 12:57:15
IRM Calibration Status [SUccess T ] oA Method Defaultm
Comment
Sample Group Info. 3
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (85125)
Compound Table
oIl T
Abund | Formula [ Tgt Mass ' (ppm) MFG Formula 08 Formula l
32372] C20 H17 Br 02 | 3esos2] 328 C20 H17 8 02 coM7ec02 |
Compound Label m/z RT Algorithm Mass
0.159  Find By Formula 368.0424

371.0478 .

Cpd 1: C20 H17 Br 02

Cpd 1: C20 H17 Br 02: +ES| EIC(369.0485, 371.0466, 391.0304, 393.0286) Scan qu-nsb_v Mo
1 0.159 1

x105

12

08
06
04

021 | g -
Frag¥ oe s

ok - — - : ?
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 1.7 18 19 2
Counts vs. Acquisition Time (min)

MS Spectrum
Cpd 1: C20 H17 Br O2: + FBF Spectrum (0.092-0.259 min) MNS-313.d Subtract

x104
as] 371.0478
(MeH)+
25
2
15
1 |
|
os{ | ‘ l
ol .
370 372 34 376 378 380 382 384 386 388 30
Counts vs. Mass-to-Charge (nz)
MS Zoomed Spectrum
x10 4[Cpd 1: C20 H17 Br O2: + FBF Spectrum (0.092-0.259 min) MNS-313.d Subtract
3s 371.0478
3 (MoH)*
25
2
15
1
3910412
05 I I (MeNa)+
o i
345 350 355 280 355 370 375 380 385 390 395 400 405 410 415
Counts vs. Mass-to-Charge (m/z)
Ms m Peak List
m/z 2 [Abund Formula Ton
369.0497| 1 32357.64|C20H188:02 (MeH)+
370.0532| 1 8269.11]C20H188r02 (MeH)+
3710478 1 32372.27|C20H 18802 (MeH)+
220517 1 §049.56|C20H188:02 (M)~
373.0504] 1 1769.93|C20H188r02 (MH)+
391.0412] 1 178.22|C20H178¢N302 [emetia)e
— End Of Repart -
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Transmittance (%)

IR Spectra

\

2-bromo-3-(4-fluorophenyl)naphthalene-1,4-dione (3f)
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'"H NMR (400 MHz, CDCl3)
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2-bromo-3-(4-fluorophenyl)naphthalene-1,4-dione (3f)
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I3C{'H} NMR (100 MHz, CDCl3)

\ J

2-bromo-3-(4-fluorophenyl)naphthalene-1,4-dione (3f)
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19F NMR (376 MHz, CDCls)
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2-bromo-3-(4-fluorophenyl)naphthalene-1,4-dione (3f)
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HRMS

Br

2-bromo-3-(4-fluorophenyl)naphthalene-1,4-dione (3f)

Qualitative Compound Report

Data File MNS-302.d Sample Name MNS-302
Sample Type Sample Position PL-A4
Instrument Name Instrument 1 User Name
Acq Method MS Scan.m Acquired Time  13-05-2024 14:20:15
IRM Calibration Status {Suecess T T ] DA Method Oefaultm
Comment
Sample Group Info. 3
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF 8.05.01 (85125)
Compound Table
ot
Compound Label RT Mass Abund Formula Tgt Mass pm MFG Formula 0B Formula
Cpd 1: C16 H8 Br F 02 0.102 329.9712 8267 C16 M8 Br F 02 329.9692 6.09] C16 MS Br F 02 C16 18 Br F 02
Compound Label m/z RT Algorithm Mass
Cpd 1: C16 H8 Br F 02 3329763  0.102  Find By Formula 329.9712

x10 4 [Cpd 1: C16 H8 Br F 02: +ESI EIC(330.9764, 332.9746, 352.9584, 354.9565) Scan Flag=;7S.W_
10,102

6 0 08 09 1 11T 12 13 14 15

0s o .7
Counts vs. Acquisition Time (min)

x10 3|Cpd 1: C16 HB Br F O2: + FBF Spectrum (0.085-0 252 min) MNS 3920 Sotmea
3

329763
8 (MeH)>
6
1 H
|
2 |
st 11
332 3¢ 336 338 340 342 34 36 38 30 3%z
Counts vs. Mass to-Charge (mvz)
MS Zoomed Spectrum
x10 3 [Cpd 1: C16 H8 Br F 02: + FBF Spectrum (0.085-0 252 min) MNS-302d Sobiract B
3329763
8 (MeH)-
. ’
) ‘
2 |

305 310 315 320 325 2330 360 365 370 375 380

Count

Ms Peak List

m/z z |Abund |Formula Ton
330.9785| 1 | 7443.49]|C16M58FO2 (MeM)+
331.9829] 1 | 1502.41|C16H38F02 (M+H)+
332.9763] 1 | 8267.29]C16namro2 (M+H)+
333.9502] 1 ] 1465.49]C16K95F02 (MeH)»
334.9861] 1 | 220.44]C1ems8F02 (M+H)+
352.9557 1 61.64|C16HBRA+Na02 (Meha)+

== End Of Repart —
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IR Spectra
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'"H NMR (400 MHz, CDCl3)
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2-bromo-3-(4-chlorophenyl)naphthalene-1,4-dione (3g)
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I3C{'H} NMR (100 MHz, CDCl3)

I
Cl

. J

2-bromo-3-(4-chlorophenyl)naphthalene-1,4-dione (3g)
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Transmittance (%o)

100

IR Spectra
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2-bromo-3-(4-bromophenyl)naphthalene-1,4-dione (3h)
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'"H NMR (400 MHz, CDCl3)
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2-bromo-3-(4-bromophenyl)naphthalene-1,4-dione (3h)
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I3C{'H} NMR (100 MHz, CDCl3)
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2-bromo-3-(4-bromophenyl)naphthalene-1,4-dione (3h)
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HRMS

Br

Br

2-bromo-3-(4-bromophenyl)naphthalene-1,4-dione (3h)

Compound Screening Report

Sample Information
Sample Name MNS-351 Data File Path D:\Projects\demo & tralning\Data\MNS-351.d
Sample ID Acq Time (Local) 01-08-2025 13:07:08 (UTC+05:30)
Instrument BIO-QTOF Acq Method Path :\P & g\h
MS Type QroF Acq SW Version 6500 sertes Q-TOF (12.1.58.0)
Inj Vol (ul) 1 IRM Status Success
Sample Position PL-Ad DA Method Path o m
Plate Position Target Source Path.
Acq Operator 'SYSTEM (SYSTEM) Result Summary 1 qualified (1 targets)
Sample Chromatograms
x107 |*ESITIC Scan Frag=175.0v MNS-351.4 y
1
.
0.8
0.6
0.4
0.2
o
T T T 1 T T T T T T T T T T T T 1
01 02 03 04 G5 06 07 08 09 1 11 12 13 L4 1S 16 17 18 1 2
Counts vs. Acquisition Time (min)
Compound Summary
_Cod_ Name Formula CAS RT Mass Mass igorithm
1 CL6 HBBr2 02 0047 3898503 389.8891 236 5725 FEE.
Compound Details
Cpd 1: C16 HB Br2 02
Name Farmula RT n Mass l:blrv(l'wc1 CAS 1D Sourcs Score Algorithm
pom!
ClEHE B 02 0.042 3996503 316 FBE 6725 FBF
Species mfz__ $cors (Tgt) Score (Lib) Score (D8) Score (MFG) Score (RT)
(MsH)s 30,8573 6225
Compound Chromatograms (overtaid) Structure
1
O +TCsen
) +EICI90 A4, 392 B8
IAH = —
T T T T T T T T T
0.05 01 0.15 02 025 03 03s 04 0.45 05 055
Counts (%) vs. Acquisition Time (min)
Compound Spectra (overlaid)
mlcu 12 C16 HB B2 02; 0.042: 4 FBF Spectrum (1t: 0.025-0.063 min) MNS-351.d Subtract

g b

T 'F—l;”lﬁ—r__l—‘l——
3905 1915 392 3925 393 3905 394 3945 395 3955 396 3965 397 3I9N5 398 3985 399 IS 400 4005
Counts va. Mass-to-Charge (m/z)
Compound ID Table
¥ Mass CAS  IDSource  Score  Scora(Lib) Score(Tgt)
C1GH8 B2 02 (MeH}e 004 389.8%03 FRE 6225 FEFTI

MassHunter Qual 12.0
(End of Report)
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Transmittance (%)

IR Spectra
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2-bromo-3-(4-(trifluoromethyl)phenyl)naphthalene-1,4-dione (3i)
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'"H NMR (400 MHz, CDCl3)
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2-bromo-3-(4-(trifluoromethyl)phenyl)naphthalene-1,4-dione (3i)
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13C NMR (100 MHz, CDCls)
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2-bromo-3-(4-(trifluoromethyl)phenyl)naphthalene-1,4-dione (3i)
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1F NMR (376 MHz, CDCl3)
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2-bromo-3-(4-(trifluoromethyl)phenyl)naphthalene-1,4-dione (3i)
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Transmittance (%)

IR Spectra
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2-bromo-3-(4-(trifluoromethoxy)phenyl)naphthalene-1,4-dione (3j)
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'"H NMR (400 MHz, CDCl3)
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2-bromo-3-(4-(trifluoromethoxy)phenyl)naphthalene-1,4-dione (3j)
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13C NMR (100 MHz, CDCls)
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2-bromo-3-(4-(trifluoromethoxy)phenyl)naphthalene-1,4-dione (3j)
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2-bromo-3-(4-(trifluoromethoxy)phenyl)naphthalene-1,4-dione (3j)

1F NMR (376 MHz, CDCl3)
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HRMS

Br

OCF,

2-bromo-3-(4-(trifluoromethoxy)phenyl)naphthalene-1,4-dione (3j)

— Qualitative Compound Report -
MNS-318.d Sample Name  MNS-318
o-u;::yw Sample Position P1-C1
sa:w et Name Instrument 1 User Name
I‘L Method o Acquired Time  03-03-2025 13:08:58
{RM Calibration Status S0cEESs SEIL L 0 1 1] DA Mcthod Defauitm
comment
Info. 3
Group
:'"L‘::u,,, sw 6200 serles TOF/6500 series
v:",w Q-TOF B.05.01 (85125)
compound Table
T

compound Label RT | Mass | Abund Formula Tgt Mass | (ppm) MFG Formula DB Formula

Tpd 1: C17 HB B¢ F303| 0.148| 395.962| 7226 C17 H8 Br F3 03 395.9609 2.86) C17 118 6r F3 03 C17 18 BrF303
Compound Label ___m/z____RT _ Algorithm Mass
Cpd 1: C17 H8 BrF3 03 398.9678  0.148  Find By Formula 395.962

Cpd 1: C17 H8 Br F3 03: +ESI EIC(396.9682, 398.9663, 418.9501, 420.9482) Scan Frag=175.0V—

x10 4
10.148 \
25
2
15
1}
o
o8 i1l N
[_____‘\_‘::F-'—“""\— m— S e v NN SN A Ao
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 1.7 18 19 2 \
Counts vs. Acquisition Time (min)
MS Spectrum
%103 Cpd 1: C17 H8BrF3 03: + FBF Spectrum (0.098-0.281 min) MNS-318.9 Subtract
7
6
5
2 97 9716
3979N
3 (M)
2
1
0
397.2 3974 3976 397.8 398 398.2 3984 3986 3988
Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
x103|Cpd 1:C17H8 Br F3 O3: + FBF Spectrum (0.098-0.281 min) MNS-318.d Subtract
298 9678
7 M)
6
S
4
3
2
1
o |
30 375 380 385 39 395 400 405 410 415 420 425
Counts vs. Mass-to-Charge (mv2)
MS S| Peak List
m/z z [Abund [Formula Ton
396.9693] 1 | 7029.91{C17HOSF303 (M+H)+
397.9716] 1 | 2301.97|C17HIBF303 (MeH)+
398.9676] 1 | 7225.93|C17HIBF303 |
~ End Of Report —
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'"H NMR (400 MHz, CDCl3)

NO,

J

1-(2-(2,2-dibromovinyl)phenyl)-2-(4-nitrophenyl)ethane-1,2-dione (3k’)
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13C NMR (100 MHz, CDCls)

NO,

1-(2-(2,2-dibromovinyl)phenyl)-2-(4-nitrophenyl)ethane-1,2-dione (3k’)
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Transmittance (%)

100

IR Spectra
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2-bromo-3-(m-tolyl)naphthalene-1,4-dione (3m)
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'"H NMR (400 MHz, CDCl3)

Me
T

2-bromo-3-(m-tolyl)naphthalene-1,4-dione (3m)
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I3C{'H} NMR (100 MHz, CDCl3)

2-bromo-3-(m-tolyl)naphthalene-1,4-dione (3m)
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HRMS

Br
Me
(0]

2-bromo-3-(m-tolyl)naphthalene-1,4-dione (3m)

Qualitative Compound Report

Data File MNS-311.d Sample Name MNS-311

Sample Type Sample Position P1-B1

Instrument Name Instrument 1 User Name

Acq Method MS Scan.m Acquired Time ~ 11-06-2024 13:23:20
IRM Cafibration Status Siccess " ]DAMethod Defaultm
Comment

Sample Group Info. 3

Acquisition SW 6200 serics TOF/6500 series

Version Q-TOF 8.05.01 (85125)

Compound Table
ot I
Compound Label | RT [ Mass I Abunﬂl Formula l Tgt Mass ppm) MFG Formula | DO Formula
6.27} C17 K11 B2 02 C17 M1l Br Q2 ]

|

Tpd 1: CI7 W11 8- 02| 0.157] 325.9%63|  20071] C17 H11 B 02 | 325.9392
Compound Label m/z RT Algorithm Mass
Cpd 1: C17 H11 Br 02 327.0035  0.157 Find By Formula 325.9963
<10 4[Cpd 1: C17 H11 Br 02: +ESI EIC(327.0015, 328 0996, 348 9335, 350,0816) Scan Frag=1750V M.
1 0157 ’
7 f‘
6 [ 1
s{ I}
4 0
3/ \
2 R
" !
FRADCCIE s SN
o
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Counts vs Acguistion Time (mn)
MS Spectrum
x104 Cpd 1: C17H11 BrO2: + FDF Spectrum (00910 257 mn) MNS- I G Suterar
3290019
2 (MaH)e
{
15 |
1 l
05 i
| |
o I |
T 335 338 340 M2 34 M6 s
S28 0 2 2 Counts vs. Mass-to-Charge (mVz)
MS Zoomed Spectrum
BRI e
x10 4 [Cpd 1: CI7HIY Br O2: « FBF Spectrum (0 091-0 257 min) MNS-311.d Subtract
270035
2 (Mepty-
|
15 ‘
3 {
{
05 ‘l
L
. 345 350 355 360 365 370 375

335 340
300 305 310 315 320 328 330‘$M. e (2)

MS m Peak List

m/x 2 _|Abund |Formula
322.0038] 1 20070.81|C17K126:02
328.0067] 1 3505.27|C1THL2802
329.0019] 1 19387.96]C17H126:02
330.0055] 1 3731.68|C17H128:02
331.0089] 1 §99.03]C17H128°02
3320095 1 66.73[C17H126:02
esenl| 1 S14 41|C17H118Na02
343.9818] 1 254 63| C17H11BN202

- End Of Report
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Transmittance (%)

100

IR Spectra
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2-bromo-3-(3-methoxyphenyl)naphthalene-1,4-dione (3n)
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'"H NMR (400 MHz, CDCl3)
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2-bromo-3-(3-methoxyphenyl)naphthalene-1,4-dione (3n).
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I3C{'H} NMR (100 MHz, CDCl3)

-

2-bromo-3-(3-methoxyphenyl)naphthalene-1,4-dione (3n).
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13C{'H} NMR (100 MHz, CDCl3)

(0]
Br

OMe

2-bromo-3-(3-methoxyphenyl)naphthalene-1,4-dione (3n).

Qualitative Compound Report

sample Name ~ MNS-300

Data File MNS-300.d

Sample Type Sample Position PLA3

Instrument Name Instrument 1 User Name

Acq Method MS Scan.m Acquired Time ~ 13-05-2024 14: 16:22
IRM Calibration Status Success | Defautm
Comment

Sample Group Info. 3

Acquisition SW 6200 series TOF/6500 series

Version Q-TOF B.05.01 (85125)

Compound Table
m) l MFG Formula

cizmiecos |

Cpd 1: C17 H11 Br O3 0.158 341.991 C17 H11 B 03 C17 M11 Br O3 I
Compound Label m/z RT Algorithm Mass
Cpd 1:C17HI11BrO3  342.9982  0.158  Find By Formula 341.991
105 [Cod 1: C17 H11 Br O3: +ESI EIC(342.9964, 344.9946, 364.9784, 366.9765) Scan Frag=175.0V M.
1 0,158 1
35 ,‘.r’l\.
3] M9
28{ Lo
2 | \
15
i
0s{ |
olLtle fidul - -
01 02 03 04 0S 06 07 08 09 1 11 12 13 14
Counts vs. Acquisition Tima (min)
MS Spectrum
10 5[Cpd 1: C17H11Br O3: + FBF Spoctrum (0.091-0 258 min) MNS-300 @ Subtract
344.9963
(MeH)e
|
08 |
06 |
!
04 |
i
0.2 i Vit 5779
I Metin)e
344 346 348 350 352 354 356 358 362 364 366
Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
%10 5 [Cpd 1: C17H11 Br O3: + FBF Spectrum (0.091-0.258 min) MNS-300.d Subtract
3429982
1 (Mo}
08
06
04 |
|
0.2 |
0 l
315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 30
Counts vs. Mass-to-Charge (m/z)
MS S, im Peak List
m/z 2 |Abund [Formula [10n
342.9982] 1| 106321.27|C17H128:03 [(Mer)e
354.0027 1 21468.66/C17H128r03 (RS
3449963 1 | 105363.95[C17H1268:03 (MrH)+
345.9996] 1 18958.19[C17H126:03 (MeH)+
347.003) 1 2561.77|C17H12803 (MaH)+
348 0029] 1 187.85|C17H128:03 (MeH)+
364.9799) 1 |ssa_sslcnuum.o3 MeNa)
| 365982 1 326.81|C17H118N203 (M+Ra)e
366 978| 1 1550.11|C17H118N203 (M+Na)«
367.9867] 1 314.61]C17H118:N203 (MeNa)~
Agilest Technelogies page 1 0of 2 Printed at:

S84

15:24 0n:13-05-2024



Transmittance (%)

100

IR Spectra

2-bromo-3-(3-fluorophenyl)naphthalene-1,4-dione (30)

90

80

70

60

50

40

30

20

T T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavelength (cm™)

S85



'"H NMR (400 MHz, CDCl3)

N

J

2-bromo-3-(3-fluorophenyl)naphthalene-1,4-dione (30)

8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.4 7.3 7.2 71 7.0 6.9
) )] . 21NN e N Ml el
SESgssnzeaseEsEEay RRRRERER sa8aR Tl T
----- L B ) UL L B L S T L L A S L L L SN L L B BB B L
7.0 6.0 5.0 4.0 2.0 2.0 1.0

8.0
e NN M
REYLNAREE FR18 ORRESEIEERAY

00000000 0000000000 PaPss PP PP P P P P P P P

586



I3C{'H} NMR (100 MHz, CDCl3)

0O
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T

2-bromo-3-(3-fluorophenyl)naphthalene-1,4-dione (30)
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2-bromo-3-(3-fluorophenyl)naphthalene-1,4-dione (30)

19F NMR (376 MHz, CDCls)
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HRMS

Br

2-bromo-3-(3-fluorophenyl)naphthalene-1,4-dione (30)

Qualitative Compound Report

Data File MNS-302.4 Sample Name MNS-302
Sample Type Sample Paosition PL-A4
Instrument Name Instrument 1 User Name
Acq Method Acquired Time  13-05-2024 14:20:15
IRM Calibration Status ] DA Method Cefaultm
Comment
Sample Group Info. 3
Acquisition SW 6200 series TOF/6S00 series
Version Q-TOF 8.05.01 (85125)
Compound Table
v
Compound Label RT Mass Abund Formula TgtMass | (ppm) MFG Formula 0B Formula
Cpd 1: C16 H8 Br F 02 0.102 329.9712 8267 C16 M8 Br F 02 329.9692 6.09) C16 HS Br F 02 C16 18 Br F 02
Compound Label m/z RT Algorithm Mass
Cpd 1: C16 H8 Br F 02 3329763  0.102  Find By Formula 329.9712

x10 4|Cpd 1: C16 Ha Br F 02: +ESI EIC(330.9764, 332.9746, 352.9584, 354 9565) Scan Frag=175.0V.
10.102
M1 4
25{ | / %\
|
ks }

0s 11T 12 13 14 15

06 07 08 09 1
Counts vs. Acquisition Time (min)

x10 3|Cpd 1: C16 H8 Br F O2: + FBF Spectrum (0.085-0 252 min) MNS-302 0 Sotwaa
3

32 9763
8 (MeH)»
6
4 H
i
2 |
|
o |

332 334 336 338 340 342 344 316 348 350 52
Counts vs. Mass 1o-Charge (mvz)

MS Zoomed Spectrum
x10 3 [Cpd 1: C16 H8 Br F O2: + FBF Spectrum (0.085-0 252 min) MNS-302d Subtoct i
2329763
s (MeH)+
6
) ‘
2 [

|

|
3063103|5320325330335340345350355350355370375380
Counts vs. Mass-to-Charge (m/z)

MS Peak List

m/z z |Abund [Formuta Ton
330.9785| 1 | 7443.49]|C16n58F02 (MeH)+
331.9829] 1 | 1502.41|C16H38F02 (M+H)+
332.9763| 1 | 8267.29|C1619BeF 02 |(M+H)+
333.9502] 1 ] 1465.49]C16H95F02 (MeH) e
334.9861] 1 | 220.44]C1e6m98702 (M+H)»
352.9557 1 61.64|C16H8R+Na02 (Meha)+

== End Of Repart —
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Transmittance (%)

IR Spectra
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2-bromo-3-(3-bromophenyl)naphthalene-1,4-dione (3p)
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'"H NMR (400 MHz, CDCl3)
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2-bromo-3-(3-bromophenyl)naphthalene-1,4-dione (3p)
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I3C{'H} NMR (100 MHz, CDCl3)
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2-bromo-3-(3-bromophenyl)naphthalene-1,4-dione (3p)
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3C{IH} NMR (100 MHz, CDCl)
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Transmittance (%)

IR Spectra
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2-([1,1'-biphenyl]-4-yl)-3-bromonaphthalene-1,4-dione (3q)
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'"H NMR (400 MHz, CDCl3)

P
Ph

\ J

2-([1,1'-biphenyl]-4-yl)-3-bromonaphthalene-1,4-dione (3q)
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I3C{'H} NMR (100 MHz, CDCl3)

O
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2-([1,1'-biphenyl]-4-yl)-3-bromonaphthalene-1,4-dione (3q)
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HRMS

Br

Ph

2-([1,1'-biphenyl]-4-yl)-3-bromonaphthalene-1,4-dione (3q)

Qualitative Compound Report

Data File MNS-350.d Sample Name MNS-350
Sample Type Position P1-D3
Instrument Name User Name
Acq Method Acquired Time  20-03-2025 15:00:01
IRM Calibration Status ST ] DA Method Defaultm
Comment
Sample Group Info. 3
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (85125)
nd Table
Compound Label RT l Mass l Abund I Formula

Cod 1: C22 HI13 6r 02| 0.199) 388.0101]  20466{ C22 H13 Br 02 |
'Compound Label —;/I:' v:_j. ﬁ'l‘ Algorithm Mass
Cpd 1: C22 H13 Br 02 1391.0156  0.199  Find By Formula 388.0101

l |

[— I B S - -

C22 H13 Br 02: +ESI EIC(389.0172, 391.0154, 410.9991, 412.9973) Scan Frag=175.0V M.
0199 7

x10 4 Cpd 12
1

o
0.1 0.2 0.3 0.4 05 0.6 07 08 09 1 1.1 12
Counts vs. Acquisition Time (min)
MS Spectrum
x104|Cpd 1 €22 H13 Br 02: + FBF Spectrum (0.082-0.516 min) MNS-350.d Subtact
391.0156
2 (MeH)+
1.5
1
411.0000

L I ' (MeNa)*
!

)

3 ) 3 700 402 404 406 408 410 412
8% 392 3N G o Mass-to-Charge (m/z)

Counts vs.
MS Zoomed Spectrum
x10 4 |Cpd 1: C22 H13 Br 02: + FBF Spectrum (0.082-0.516 min) MNS-350.d Subtact
3910156
2 (M
15
1
411.0000
05 H (M+Na)+

‘n Ll

365 370 375 380 390 395 400 405 410 415 420 425 430 435
® 3 Counts vs. Mass-to-Charge (m/z)

MS m Peak List

m/z z |Abund {Formula Ton
389.0171] 1 20287.09|C22H148:02 MeH)+
390.022] 1 $592.73| C22H14B:02 MeH)+
391.0156] 1 20466.24| C22H148r02 MeH)+
392.0194] 1 6250.45|C22H148,02 (MeH)*
393.0083] 1 1262.03[C22H148r02 (MH)+

auf 1 2201.55[C22H138MNa02 (MeNa)s |

411.9876] 1 sqsmlazuuam:oz (MeNa)+
412.9558] 1 1644.31| Q221138202 (MeNa)*

— End Of Report —
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3-bromo-[2,2'-binaphthalene]-1,4-dione (3r)
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'"H NMR (400 MHz, CDCl3)

3-bromo-|[2,2'-binaphthalene]-1,4-dione (3r)
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I3C{'H} NMR (100 MHz, CDCl3)
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3-bromo-[2,2'-binaphthalene]-1,4-dione (3r)
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Transmittance (%)

IR Spectra

2-bromo-3-(phenanthren-9-yl)naphthalene-1,4-dione (3s)
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'"H NMR (400 MHz, CDCl3)
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2-bromo-3-(phenanthren-9-yl)naphthalene-1,4-dione (3s)
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I3C{'H} NMR (100 MHz, CDCl3)
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2-bromo-3-(phenanthren-9-yl)naphthalene-1,4-dione (3s)
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HRMS

Br

2-bromo-3-(phenanthren-9

Qualitative Compound Report

yl)naphthalene-1,4-dione (3s)

Data File MNS-353.d Sample Name MNS-353

Sample Type Sample Position re-ns

Instrument Name Instrument 1 User Name

Acq Method MS Scan.m Acquired Time  08-03-2025 12:12:04
IRM Calibration Status [&0cgess T I U] oA Method Defauit.m
Comment

Sample Group Info. h)

Acquisition SW 6200 sertes TOF/G500 serles

Version Q-TOF 0.05.01 (B5125)

d Table
I
Compound Label RT Mass Abund Formula Tgt Mass | (ppm) MFG Formula DB Formula
O3 1: C24 H13 B 02 0.118! 412.0113 15412 C24 1113 Br 02 4112.0099 3.34 €24 113 Br 02 C24 H13 Br O2
Compound Label m/z 'RT  Algorithm Mass

Cpd 1: C24 H13 Br 02 415.0171 0.118  Find By Formula 112.0113
|

x10 4 |Cpd 12 C24 H13 Br 02: +ES| EIC(413.0172, 415.0154, 434.9991, 436.9974) Scan Frag=175.0V M..
v 0me 1
)

? f
6 "
S i
4 f
a3 }
2{ |
.4 — 03869
0.1 0.2 03 04 0.5 06 0.7 08 08 1 11
Counts vs. Acquisition Time (min)
MS Spectrum
x10 4 |Cpd 12 C24 H13 Br O2: + FBF Spectrum (0.084-0.552 min) MNS-353.d Subtract
415.0171
15 (MeH)+
125
1
0.75 414.0217 4160192
05 (M+H)+ (M+H)+
025 I
o
4135 414 4145 415 415.5 416 4165
Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
x10 4 |Cpd 1: C24 H13 Br O2: + FBF Spectrum (0.084-0.552 min) MNS-353.d Subtract
415.0171
15 MajH)+
125
1
075
05
025 l I
i
385 400 405 410 415 420 425 430 435 440
20 395 Counts vs. Mass-lo-Charge (miz)
Peak List
m/x z_|Abund |Formula Jon
413.0184) 1 14907.75|C24H14Br02 (M+1)+
414.0217]| 1 4704.23|C24H148r02 (Mel)+
415.0171] 1 15411.72| 24114802 M+H)+
416.0192] 1 4945.3[C24H148r02 e |
417.025| 1 1116.52|C24H 148102 — Jwarine |
~- End Of Report -~
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'"H NMR (400 MHz, CDCl3)
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I3C{'H} NMR (100 MHz, CDCl3)
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Transmittance (%)
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2-bromo-3-(thiophen-2-yl)naphthalene-1,4-dione (3u)
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'"H NMR (400 MHz, CDCl3)
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2-bromo-3-(thiophen-2-yl)naphthalene-1,4-dione (3u)
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I3C{'H} NMR (100 MHz, CDCl3)
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2-bromo-3-(thiophen-2-yl)naphthalene-1,4-dione (3u)
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HRMS

Br

/

) S /

2-bromo-3-(thiophen-2-yl)naphthalene-1,4-dione (3u)

Qualitative Compound Report

Data File MNS-312.d Sample Name ~ MNS312
Sample Type Sample Position P1-A9
Instrument Name Instrument 1 User Name
Acq Mcthod MS Scan.m Acquired Time  11-06-2024 13:20:27
IRM Calibration Status Siccess 7777 | oAMethod Defautt.m
Comment
Sample Group Info. 3
Acquisition SW 6200 serics TOF/6500 series
Version Q-TOF B8.05.01 (85125)
Compound Table
WT. ]
Compound Label RY Mass Abund I Formula Tgt Mass ppm) MFG Formula I DB Formula
Cpd1:ClAn7BrO2S|  0.18]  317.9368] 21647] C14H2 Br 02 | 31793 57| Cl4H78r02S | ClaN76r 028
Compound Label m/z RT Algorithm Mass
Cpd 1: C14H7 Br 02 S 320.942 0.18 Find By Formula 317.9368

x10 ¢

1 0.180

Cpd 1: C14 H7 Br 02 S: +ESI EIC(318.9423, 320 9403, 340.9242, 342.9222) Scan Frag=1750V-

SR o —
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Counts vs. Acguisition Timo (min)
MS Spectrum
10 4[CPa 1:C14 17 Br 2 5: + FOF Spectrum (0.097-0 380 min) MNS-312 4 s |
3209420
(MeH)+
|
|
15 i
1|
05 [
] }
320 322 324 326 328 330 32 334 336 338 340 342
Counts vs. Mass-to-Charge (mVz)
MS Zoomed Spectrum
x10 4 {Cpd 1: C14 H7 Br 02 S: + FBF Spectrum (0.097-0.380 min) MNS-312.d Subtract
3209420
M)
2 (
15
1
9247
03 (MeNa)=
0 I
2953@3053'0315320325330335340345350355360365370
Counts vs. Mass-to-Charge (m/z)
MS m Peak List
m/x x |Abund |Formula Ton
3189441 1 21016.16]C14HSE025 | [CRIES
319.9473| 1 3464.53[{C14188:025 (MyH)+
320542) 1 21647.11|C14H88025 (M+H)+
321.9456] 1 3515,03/C14H88-02S (MeH)+
32254 1 1209.5|C14H88-025 (M+H)+
323.9454] 1 140.54 |C14H8Br025 (M+H)~
342.9247) 1 333.55|C14H78Na025 JiMeka)e
34391 1 62.64]C14H78«N2025 I(N'NI)’
- End Of Report -
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2-isopropyl-5-methylcyclohexyl 4-(3-bromo-1,4-dioxo-1,4-dihydronaphthalen-2-
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'"H NMR (400 MHz, CDCl3)
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2-isopropyl-5-methylcyclohexyl 4-(3-bromo-1,4-dioxo-1,4-dihydronaphthalen-2-
yl)benzoate (3v)
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I3C{'H} NMR (100 MHz, CDCl3)
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2-isopropyl-5-methylcyclohexyl 4-(3-bromo-1,4-dioxo-1,4-dihydronaphthalen-2-

HRMS

Br

Me Me
s
]
Me

yl)benzoate (3v)

Qualitative Compound Report

Data File

Sample Type
Instrument Name

Acq Method

IRM Calibration Status
Comment

Sample Group
Acquisition SW
Version

MNS-ME.d Sample Name  MNS-ME
Sample Pasition P1C7
Instrument 1 User Name
Acquired Time  20-03-2025 14:50:34
1] DA Method Defaultm
Info. 3

6200 series TOF/6500 series
Q-TOF B.05.01 (85125)

nd Table
Compound Label MFG Formula l DB Formula
Cpd 1: C27 H27 Br O4 €27 427 Br 01 C27 2/ Br 01 | C27 H27 Br 04

Compound Label ; 1

Cpd 1: C27 H27 Br O

“m/z___RT_ | Algorithm Mass
‘497.1147 10.138  Find By Formula 494.1085 |
(SO |, M - = |

x10
0.138
~

A
\

> 4 N WA DN~

Cpd 1: C27 H27 Br O4: +ESI| EIC(495.1165, 497.1149, 517.0985, 519.0969) Scan Frag=175.0V M..

D
04 05 0.6 0.7 0.8 09 1 11 1.2
Counts vs. Acquisition Time (min)
MS Spectrum
10 4 [Cod 1: C27 H27 Br O4: + FBF Spectrum (0.088-0.271 mir) MNSMEd Sublract ﬂ
497.1147
12 (M+H)+
1
- 517.0971
06 == (M+Na)
0.4 !
02 ;
0
0. 504 506 512 514 516 518
= = 0 2 Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
—
x104|Cpd 1: C27 H27 Br O4: + FBF Spectrum (0.088-0.271 min) MNS-ME.d Subtract
497.4147
12 (Mr+
1
519.1005
o (MeNa)>
06
04
02
°
° 4 495 500 S05 510 515 520 525 530 535 540 545
470 475, 400, (4BS 480 Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ton
495.1165| 1 12086.8|C27H288r04 MeH)+
496.12 1 5300.8|C27H28B01 (M+1)+
497.1147| 1 12351.86|C27H286r04 [CED
517.0971] 1 5347.51|C27H278rNa04 (Meh)+
518.1022| 1 2688.95|C27H278rNa04 M+Na)+
519,1005| 1 5638.95, (C27H278rN304 (M+Na)+
- End Of Report —
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'"H NMR (400 MHz, CDCl3)
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3-bromo-6-methyl-2-(p-tolyl)naphthalene-1,4-dione (3w)
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13C{'H} NMR (100 MHz, CDCl3)

e

\ J

3-bromo-6-methyl-2-(p-tolyl)naphthalene-1,4-dione (3w)
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HRMS

O Me

J

3-bromo-6-methyl-2-(p-tolyl)naphthalene-1,4-dione (3w)

QumnaﬁveCompoundRepon
Data File MNS-307.d Sam,
£ ple Name MNS-307
Sample Type Sample Position P1-D8
Tnstrument Name Instrument 1 User Name
Acq Method Miiqmm Acquired Time 20-05-2024 14:07:25

IRM Calibration Status S ORI OA Methiod Ocfauitm

Comment

Sample Group Info. 3
Acquisition SwW 6200 series TOF/6500 scries

Version Q-TOF 8.05.01 (85125)

Compound Table

Co
Cr::;:.-zldal:::;l& - MFG Formula 08 Formula
C18 113 6r 02 CI6 I3 6 02 CI8 1113 6 07
Compound Label .l ] m/z RT Algorithm Mass
CpdL:CISHIZBrO2 3410185 027  fing By Formula 340.0112

K ; 2, 3430153, 3629991 A e T——————
x10 5 |Cpd 1: C18 H13 Br 02: +ES| EIC(341.0172, 343.0153, 362.9991, 364.9373) Scan Frag=1750v M.

1 0.270
15
125 l
1 ‘"
0.75 (2|
{
05 pisiy
| SR
0.25 |
0 P i N
0.1 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Counts vs. Acquisition Time (min)
MS Spectrum
x104|Cpd 1: C18 H13 Br O2: + FBF Spectrum (0.253.0.370 min) MNS 307.¢ Subvact
3430170
4 (MeH)+
|
3 [
o |
|
1
F
ol :
48 350 352 354 356 358 360 362
32 e e . Counts vs. Mass-to-Chargo (m/z)
MS Zoomed Spectrum N
x10 4 [Cpd 1: C18 H13 Br 02: + FBF Spectrum (0.253-0.370 min) MNS-307 d Subtract
3410185
. (M
3
2
3630023
1 , , (MeNa)»
o 360 365 370 375 380 385 3%0

350 355
35 320 325 330 I35 %&nl?vi.unss-wcuame(’“’"

MSS; Peak List

m/z z |Abund [Formula [10n
3at.0185] 1 40722.85]C18M14802 (Mt
342.0182] 1 11128.54|C18H14802 (MaH)+

343.007 1 38246.57|C18H148,02 (MeH)+

344.0198] 1 9322[C18H 14802 (MeH)+
345.0339] 1 1677.25]C18H148:02 MeH)+
363.0023] 1 2096.13|C18H13BrNa02 (MeNa)+
364.0069] 1 507.7|C18H138Na02 MtNa)e

= End Of Report -
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'"H NMR (400 MHz, CDCl3)

e
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3-bromo-7-methyl-2-(p-tolyl)naphthalene-1,4-dione (3x)
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I3C{'H} NMR (100 MHz, CDCl3)
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3-bromo-7-methyl-2-(p-tolyl)naphthalene-1,4-dione (3x)
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HRMS

Br

Me

(0]
Me

b J

3-bromo-7-methyl-2-(p-tolyl)naphthalene-1,4-dione (3x)

Qualitative Compound Report

Data File MNS-308.d Sample Name MNS-308

Sample Type Sample Position P1-82

Instrument Name Instrument | Uscr Name

Acq Method Acquired Time 11-06-2024 13:24:12
IRM Calibration Status T 77 TT1DA Method Default.m
Comment S

Sample Group Info. 3
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)

o
Compound Label RT l Mass I Abund Formula l Tgt Mass_| (ppm) ] MFG Formula I 08 Formula
Tpd 1: CI8 H13 Br 02| _ 0.155 3400123 198976 CI8 1113 br 02 | 3a00099 7.17] C1§ H13 B 02 | C18 1113 or 02

Compound Label m/z RT Algorithm Mass
Cpd 1: C18 H13 Br 02 341.0196 0.155  Find By Formula 340.0123

x10 5|Cpd 1: C18 H13 Br O2: +ESI EIC(341.0172, 343.0153, 362.9991, 364.9973) Scan Frag=175.0V M_.
1 0155 5

@

X Bl o
= —
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 1.7 18 19 2
Counts vs. Acquisition Time (min)

MS Spectrum
Cpd 1: C18 H13 Br O2: + FBF Spectrum (0.088-0.288 min) MNS-308.d Subtract

3430178
(MaH)+

x10 %

)

L1

|

4 4 34 348 350 352 354 356 358
¥ % s Counts vs. Mass-to-Charge (m/z)

MS 2oomed Spectrum
Cpd 1: C18 H13 Br O2: + FBF Spectrum (0.088-0.288 min) MNS-308.d Subtract

341.0196
2 (MeH)e

x10 %

15

1

363.0017
05 (MeNa)*

- HIIR

3 335 340 345 350 355 360 365 370 375 380 385 390
5] 20 325, 30 %ounuvs.Mass-lo-Cname(mrz)

MS S Peak List

m/z 2 [Abund Formula __[ron |
3410196 1 198975.84|C18H148:02 J(Met)+
342.0229 1 36906.7|C18H148r02 (M+H) v
343.0178] 1 | 192492.22|C18H14802 (MeH)+
3440203 1 35392.73|C18H148-02 (MeH)+
345.0239] 1 4378.64|C18H14B-02 (M+H)+
346.0271) 1 309.46|C18H14B-02 (MrH)+
363.0017] 1 3811.13|C18H138:N202 (MeNa)y
364.0051] 1 752.79|C18H13BrNa02 (MeNa)e |
364.9998] 1 3668.69|C18H1 38202 (MN3)+
366.0032] 1 77353(Clsmieao2__ l(MiNae )

- End Of Report —
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'"H NMR (400 MHz, CDCl3)
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2-bromo-6,7-dimethoxy-3-(p-tolyl)naphthalene-1,4-dione (3y)
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I3C{'H} NMR (100 MHz, CDCl3)
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2-bromo-6,7-dimethoxy-3-(p-tolyl)naphthalene-1,4-dione (3y)

\

AL | L

154.0 152.0 150.0 148.0 146.0 144.0 142.0 140.0 138.0 136.0 134.0 132.0 130.0 128.0 126.0 124.0 1220 120.0 118.0 116.0 114.0 112.0 110.0 108.0

I |

| | | | |l I
S g 4 8 9 &g 85 &R
515} g a4 B H a8 84 =3
] L L
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.
[ A J [ NS A AN A \
g f S BE  dEmEg B8 =83 B §
8 R GH € A8 RAEEY =t RRi RiA Al

5126

2



HRMS

MeO
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Br

0]

Me |

2-bromo-6,7-dimethoxy-3-(p-tolyl)naphthalene-1,4-dione (3y)

Qualitative Compound Report

Data File MNS- 3264 Sample Name  MNS-326
Sample Type Sample Position PL-AL
Instrument Name Instrument 1 User Name HP-POAImin
Acq Method MS Scan.n Acquired Time  31-01-202% 15:14:10
IRM Calibration Status [Success T T T ] oA Method Default.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series.
Version Q-TOF B.05.01 (85125)
Compound Table
T
Compound Label RT Mass Abund Formula Tgt Mass | (ppm) MFG Formula 0B Formula
Cpd 1: C19H1S Br 04| 0.151 386.0183 12451 C19 1115 Br 01 3860154 7.49) C19 M1 Br 04 C19 1115 1 O4
Compound Label m/z RT Algorithm Mass
Cpd 1: C19 H15 Br 04 389.023 0.151  Find By Formula 386.0183

x10 4 [Cpd 1: €19 115 Br 04: +ESI EIC(387.

226, 389.0208, 409.0046, 411.0028) Scan Frag=1

> Apa,
s -

75,0V M-

01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 1.7 18
Counts vs. Acquisition Time (min)

MS Spectrum
x10 4 [CPd 1: C19 H15 Br O4: + FBF Spectrum (0.084-0.384 min) MNS-327.9 Subwoct
1

41 389.0230
(MeH)+

{ 4090035
| (Metia)

19 2

9 2 396 398 400 402  AOA
=8 0 S = Counts vs. Mass-to-Charge (m/z)

406 408 410 412

MS Zoomed Spectrum
x10 4 [Cpd 1: C19 H15 Br O4: + FBF Spectrum (0.084-0.384 min) MNS-327.d Subtract
14 3890230
12 ( )+
1
08
06
4090035
9 (M+Na}s
02
0 1 ,. N
390 395 400 405 410 415 420 425 430 435
9%0; %5 130. 375 (380 “goums vs. Mass-to-Charge (m/z)
MS S m Peak List
m/x 2 [Abund Formula [1on
387.0252 12527.12|C1911168-04 (M)
388.0291| 3009.38|C19H166-04 (M)
389.023] 1 12550.58/C19H168:04 (Mer)e
390.0277] 1 3206.66{C191168:04 (GRS
3910329 1 569.2|C1914168r04 (Mer)e
409.0035 1 914.87[C191158:N304 (Meha)e
410.0098] 1 224.33{C19115BrNa04 (Meha)s
411.01] 1 898.98|C19H158:N204 (MeNa)r |
412.0176] 1 239.31{C191156eNa04 (MeNa)s
A13.005] 1 567.53|C1911156:H204 JiMena)e |
+= End Of Report -
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'"H NMR (400 MHz, CDCl3)
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2-bromo-6-fluoro-3-(p-tolyl)naphthalene-1,4-dione (3z)
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I3C{'H} NMR (100 MHz, CDCl3)
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2-bromo-6-fluoro-3-(p-tolyl)naphthalene-1,4-dione (3z)
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19F NMR (376 MHz, CDCl3)
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HRMS

Br

© Me

J

2-bromo-6-fluoro-3-(p-tolyl)naphthalene-1,4-dione (3z)

Qualitative Compound Report

Data File MNS-343.d Sample Name ~ MNS-343
Sample Type Sample Position P1-C9
Instrument Name Instrument 1 User Name
Acq Method MS Scan.m Acquired Time  20-03-2025 14:53:37
IRM Calibration Status {Slcgess™ T T ] oA Method Default.m
Comment
Sample Group Info, 3
Acquisition SW 6200 series TOF/6500 serfes
Version Q-TOF 8.05.01 (85125)
Compound Table
Compound Label RT Mass Abund Formula TgtMass | (ppm) MFG Formula DB Formula
Cpd 1:CI7HI0Br FO2[  0.154 343,9851| 32198 C17 H10 Br F 02 343.9848 0.91] C17 H10 Br F 02 C17H10 B0 F 02
Compound Label ‘-;_“."E/;‘ -J_I!I:j!;o_ri@m . o] ‘Mass
|Cpd 1: C17 HIOBrFO2  |344.9924 I,U.ISO IFmd By Formula 343.9851

x10 5 [Cpd 1: C17 H10 Br F O2: +ESI EIC(344.9921, 346.9902, 366.9740, 368.9722) Scan Frag=175.0V._

1 .1
14 0154 1

021 [fiv i -
[ e — e —

0.1 0.2 03 04

09 1 11 12

0.5 06 07 0.8
Counts vs. Acquisition Time (min)
MS Spectrum

x10 4|Cpd 1: C17 H10 Br F 02: + FBF Spectrum (0.087-0.237 min) MNS-343d Subtract

s 346.9905
3 (MeH)+

25

1 345.9959 347.9943
(M+H)+ (MeH)+
05 , |
|

3489963
(MeH)»

3465 347 347 3485 349 3495

5. .5 348
U5 He Counts vs. Mass-to-Charge (m/z)

MS Zoomed Spectrum

x10 4 |Cpd 1: C17 H10 Br F O2: + FBF Spectrum (0.087-0.237 min) MNS-343.d Subtract
35 3449924
(M4H)

330 340 345 350 355
320 3% 3:’st:mmls vs. Mass-to-Charge (m/z)

360 365 370

MS S
m/z
344.9924] 1
345.9959] 1
346.9905] 1
392.9943( 1
1

1

Peak List
z [Abund [Formuta

32197.95|C17H118F02
6764.91|C17H11BFO2

31816.02|C17HL1B:FO2

6577.36|C17H11BF02
2117.14]C17H118:F02

78.84C17HL18rFO2

[1on
(MeH)+

(M+H)+
M+H)+
MeH)+
(M+H)+
(M) +

348.9963!
349.9919

T Agilemt Technologies Page 1 of 1
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3-bromo-5-fluoro-2-(p-tolyl)naphthalene-1,4-dione (3aa)
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'"H NMR (400 MHz, CDCl3)

T
Me)

3-bromo-5-fluoro-2-(p-tolyl)naphthalene-1,4-dione (3aa)
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I3C{'H} NMR (100 MHz, CDCl3)
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3-bromo-5-fluoro-2-(p-tolyl)naphthalene-1,4-dione (3aa)
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1F NMR (376 MHz, CDCl3)
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3-bromo-5-fluoro-2-(p-tolyl)naphthalene-1,4-dione (3aa)
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HRMS

Br

0]

MeJ

3-bromo-5-fluoro-2-(p-tolyl)naphthalene-1,4-dione (3aa)

Qualitative Compound Report

Data File MNS-343.d Sample Name ~ MNS-343
Sample Type Sample Position P1-C9
Instrument Name Instrument 1 User Name
Acq Method MS Scan.m Acquired Time  20-03-2025 14:53:37
IRM Calibration Status {Slcgess™ T T ] oA Method Default.m
Comment
Sample Group Info, 3
Acquisition SW 6200 series TOF/6500 serfes
Version Q-TOF 8.05.01 (85125)
Compound Table
Compound Label RT Mass Abund Formula TgtMass | (ppm) MFG Formula DB Formula
Cpd 1:CI7HI0Br FO2[  0.154 343,9851| 32198 C17 H10 Br F 02 343.9848 0.91] C17 H10 Br F 02 C17H10 B0 F 02
Compound Label ‘-;_“."E/;‘ -JI!I:;!;oriEhm o] ‘Mass
|Cpd 1: C17 HIOBrFO2  |344.9924 [ 343.9851

0.154 IFmd By Formula

x10 5 [Cpd 1: C17 H10 Br F 02; +ESI EIC(344.9921, 346.9902, 366.9740, 368.9722) Scan Frag=175.0V..
1 0.154 1
14
1.2
1
08
06
04 i
02 // fid -
[ e e - S
0.1 0.2 03 0.4 0.5 06 0.7 08 09 1 11 12
Counts vs. Acquisition Time (min)
MS Spectrum
x10 4|Cpd 1: C17 H10 Br F 02: + FBF Spectrum (0.087-0.237 min) MNS-343d Subtract
s 346.9905
(MeH)+
3
25
2
15
1 345.9959 347.9943
(M+H)+ (MeH)+ 348.9963
05 | (MeH)»
o b
5. 6.5 347 347.5 348 3485 349 3495
s He u Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
x10 4 |Cpd 1: C17 H10 Br F O2: + FBF Spectrum (0.087-0.237 min) MNS-343.d Subtract
35 3449924
(M)
3
25
2
1.5
1
05 I I
0 -
330 340 345 350 355 360 365 370
320 3% 3:’st:mmls vs. Mass-to-Charge (m/z)
MS S Peak List
m/z z [Abund [Formuta [1on
344.9924] 1 32197.95/C17H118FO2 (M+H)+
345.9959] 1 6764.91|C17H11BFO2 (M+H)+
346.9905] 1 31816.02[C17HL1BFO2 MeH)+
392.9943( 1 6577.36|C17H11BF02 M+H)+
348.9963| 1 2117.14|C17H11BFO2 (MeH)+
349.9919] 1 78.84[C17H118FO2 (Mett)r
~— End Of Report —-
Page 1 of 1 Printed at: 15:1g on:20-03.

T Agilemt Technologies
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IR Spectra
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3-bromo-6-chloro-2-(p-tolyl)naphthalene-1,4-dione (3ab)
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3-bromo-6-chloro-2-(p-tolyl)naphthalene-1,4-dione (3ab)

'"H NMR (400 MHz, CDCl3)
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I3C{'H} NMR (100 MHz, CDCl3)
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3-bromo-6-chloro-2-(p-tolyl)naphthalene-1,4-dione (3ab)
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3-bromo-6-chloro-2-(p-tolyl)naphthalene-1,4-dione (3ab)

Qualitative Compound Report

Data File MNS-305.q Sample Name MNS-305

Sample Type Sample Position P1-B6

Instrument Name Instrument 1 User Name

Acg Method MS Scan,m Acquired Time 20 05-2024 14:01.35
TRM Calibration Status Stccess " ]oAMethod Default.m
Comment

Sample Group Info. 3

Acquisition sw 6200 series TOF/6500 series

Version Q-TOF B.05.01 (B5125)

Compound Table

B
| _conomsusa | ur ] mmmmmm
Compound Labe) m/z Algorithm Mass

. ~RT
AL CI7HIOBr 002 3629637 0,351 Find By Formula 359.9568

\H~_~‘_“ —_—
x10 3(Cpd 1: C17 H10 Bf ¢ 02: +£s1 EIC(360 9625, 362.9504, 364.9583, 382 5445 -) Scan Frag=175_

13 14 15 15 17 18 19 2

.8 09 1 1 12
Counts vs. Acquisition Time (min)

MS Spectrum
x10 3 |Cpd 1: C17 H10 Br Ci 02: + FBF Spectrum (0 334-0 584 min) MNS-305 ¢ Subtract
362 9537
(MeH)»
|
&b 354 9548
iﬁl’o?‘?j’-’ :r;"iw- i)
| |
362 3625 3645 365 355

3635 364
Counzlf?:s. Mass-to-Charge (m/z)

1
075

s /1 1,

365 370 375 380 azs
3 M0 ;s mcwr?gsvs.ugssg-mcnmc(m)

(1254 s7lcimutagor ———Jowerys ]

rm)u
[susfcimiscos ——[mome
0 [cirmiiecor - |

C17H118-002
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3-bromo-6-nitro-2-(p-tolyl)naphthalene-1,4-dione (3ac)
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'"H NMR (400 MHz, CDCl3)

J

3-bromo-6-nitro-2-(p-tolyl)naphthalene-1,4-dione (3ac)
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I3C{'H} NMR (100 MHz, CDCl3)

J

3-bromo-6-nitro-2-(p-tolyl)naphthalene-1,4-dione (3ac)
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3-bromo-6-nitro-2-(p-tolyl)naphthalene-1,4-dione (3ac)

Qualitative Compound Report

Data File MNS-352.d Sample Name MNS-352
Sample Type Sample Position P1-B9
Instrument Name Instrument 1 User Name
Acq Method MS Scan.m Acquired Time  08:03-2025 12:45:09
TRM Calibration Status ess T 1 oA Method Ocfault.m
Comment
Sample Group Info. 3
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (85125)
oIt
ind Label RT Mass | Abund Formula Tgt Mass m) MFG Formula DB Formula
Cpd 1:CI7HIOB N O  0.151 370.9807| 13881 C17 1110 Or N O4 3709793 377 C17 H10 Br N OA C17 H10 B N OA
Compound Label ‘m/z___RT___ | Algorithm Mass

Cpd 1:C17 HI0Br NO4 3719879 |0.151 Find By Formula  370.9807
{ |

NS YIS\ W— |

x10 ¢ [Cpa 1: C17 H10 Br N O4: +ESI EIC(371.9866, 373.9847, 393.9685, 395.9667) Scan Frag=175.0V..
1 0151 1
6
S
4
3
2
1 T,
o R L e
04 0.5 0.6 0.7 08 0.9 1 11
Counts vs. Acquisition Time (min)
MS Spectrum
x10 4 |Cpd 1: C17HI0Br N O4: + FBF Spectrum (0.101-0.284 min) MNS-352.d Subtract
373.9861
14 (MH)+
12
1
08
06 372.9907 374.9897
04 (M+H)+ (MeH)+
02 ;
0
anzs 373 3735 374 374.5 s 3755
Counls vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
10 4 |Cp3 1: C17 H10 Br N O4: + FBF Spectrum (0.101-0.284 min) MNS-352.d Subtract
371.98
14 (MaH)
12
1
08
06
04 vl
02 I | |
0 L

65 370 az 385 390 395 400

S 380
e 30 *8 %0 ccemls vs. Mass-to-Charge (m/z)

MS Peak List
m/z 2 |Abund Formula Ion
371.9879] 1 1388147 |CI7H1 1804 (144H)+
372.9907] 1 3959.85[CL7HL1BANOA (MeH)+
373.9861] 1 13668.22[CI7H11B:NOA M)+
374.9897| 1 4041.41[CI7H11BNO4 M) ¢
375.9928] 1 2034.66[C17H11BrNO4 M)+
=== End Of Report —
X Agileat Techaologies Page 1 of 1 Printed at: 12:55 on:08-03-2025

5145



Transmittance (%)

100

IR Spectra

O
0 Br
I
° C
© Me

6-bromo-7-(p-tolyl)naphtho(2,3-d][1,3]dioxole-5,8-dione (3ad)
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'"H NMR (400 MHz, CDCl3)
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6-bromo-7-(p-tolyl)naphtho[2,3-d][1,3]dioxole-5,8-dione (3ad)
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I3C{'H} NMR (100 MHz, CDCl3)
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6-bromo-7-(p-tolyl)naphtho(2,3-d][1,3]dioxole-5,8-dione (3ad)
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HRMS
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1)

6-bromo-7-(p-tolyl)naphtho(2,3-d][1,3]dioxole-5,8-dione (3ad)

0 MeJ

Qualitative Compound Report

;hh File Sample Name MNS-345
ample Type Position PL-A2
Instrument Name User Name
Acq Method Acquired Time 31-01-2025 15:23:29
IRM Calibration Status 1 0A Methog Ocfautm
Comment . T '
Sample Group Info. 3
Acquisition sw 6200 series TOF/6500 series
Version Q-TOF 8.05.01 (85125)

Compound Table

= m m- 08 Formula
mm.m-nmm-m-!mm- Cis i or
Compound Label m/z RT Algorithm Mass
Cpd 1: C18 H11 Br o4 372.9901 0.1 Fing By Formula 369.9845

_\‘_M‘<‘,_,‘, — S B —_—
x10 4 [Cpd 1: C18 H11 B¢ O4: *ESI £1C(370.9913, 3729895, 392 9733, 354 9715) Scan Frag=1750v a_

01 02 03 04 05 06 07 08 09 Dol 12 93 1418 16 17 18 19 2
Counts v3 Acquiston Tima (mun)

MS Spectrum

%104 [Cpd 1: C18 111 Br O  FOF Specrum (0683 0 43 mA) NS S G Sutrac
372 9901
(Mabiye
08 )
06
[
04
02 | Marin s
3

a2 In 76 378 386 e %0 392

as2 38
Cms vs. Mass to-Charge (mvz)

MS Zoomed Spectrum o
04[Cpa 1: C18 H1T B O4: + FOF Spoctrum (0.083.0 432 min) MNS 345 4 Sutwac
Xt 372990
1 (M-
08
06
04 ! 3549705
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MS Sw Peak List Tion ]
Formula
=2 T 53] C16H128:04 Joueroe |
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| 3939787 1 | 68.17]C18H116Ka04 Jim=na)+

__3se9505] 1 | 795.11]C18M118Ha04

— £nd Of Report —

5149



2-bromo-3-(p-tolyl)acridine-1,4-dione (3ae)

IR Spectra
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'"H NMR (400 MHz, CDCl3)

2-bromo-3-(p-tolyl)acridine-1,4-dione (3ae)
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I3C{'H} NMR (100 MHz, CDCl3)

2-bromo-3-(p-tolyl)acridine-1,4-dione (3ae)
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HRMS
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Mej

2-bromo-3-(p-tolyl)acridine-1,4-dione (3ae)

QumnaﬁveCompoundRepod

Data File MNS-349.d Sample Name ~ MNS-349

Sample Type Sample Position P1-CB

Instrument Name Instrument 1 User Name

Acq Method M5 Scan.m Acquired Time  20-03-2025 14:51:29
IRM Calibration Status e T T ] DA Method Defauitm
Comment

Sample Group Info. 3

Acquisition SW 6200 series TOF/6500 series

Version Q-TOF B.05.01 (B5125)

Compound Table

I
Compound Label RT Mass Abund Formula Tot Mass | (ppm) MFG Formula DB Formula
Cpd 1: C20HIZ BrN 02| 0.154 377.0061| 224193 C20H12BrN 02 377.0051 2.65) C20112 Br N O2 C20 H12 Br N OZ
"compound I:ase-lf_ ~lmfz T Algorithm . _ Mass
|Cpd 1: C20H12 Br NO2 i]BCI.O!.l? =III.:I.E'! Find By Formula 377.0061
L S I E— -
%10 6 Cpd 1: C20 H12 Br N O2: +ESI EIC({378.0124, 380 0106, 359.9944, 401.9925) Scan FI10=\754-_‘
as{t 0154 1
o MA
25] [
R
2 L
15 |
p :
05
ol e
03 04 0.5 0.6 0.7 08 09 1 1.1 12
Counts vs. Acquisition Time (min)
MS Spectrum
xi0 5 |Cpd 1: C20HI2BIN 02, + FBF Spectrum (0.087, 0.204 min) MNS-349.4 Sublract
25 380.0117
(M+H)+
2
15
1
sy , | 3999354
I I {MeNa)*
ol—
3s0 382 384 386 388 3% 392 394 396 398 400 402
Counts vs. Mass-to-Charge (m/2)
MS Zoomed Spectrum
x10 5 |Cpd 1t €20 H12 Br N Q2: + FBF Spectirum (0.087,0.204 min) MNS-348.d Sublract
25 3800117
(MeH)
2
15
1
399.9954
05 (M-Na)*
0 | | l 3 (|
350 355 360 365 370 375 380 385 350 395 400 405 410 415 420 425
‘Counts vs. Mass-to-Charge (miz)
MS Sy Peak List
m/r z |Abund IFomulll Ton
3780129] 1| 223393.84[C20n138N02 (M+H)+
379.01614 1 46349.85{C20H138N02 (M+H)+
380.0117) 1 22419.06C20H13BAHO2 (MeH)+
381.0149] 1 45882.78|C20H13B7HO2 (MaH)+
382.0237] 1 18065.91|C20H136:NO2 (M+H)+
383.0275( 1 3640.91|C20H 13602 (M) |
399.9954] 1 10184,73 |C20H 12BrNKa02 (M+Na)+
400.5956] 1 320883 | C20H12B4NA02 [(Menayr |
401.9933] 1 9868.73|C20H128rMNa02 (Me+Na) e
402.9915] 1 1348.97| C20H12BNN202 M ¢ NaY+
5 Agllent Trchasiogies Page 1 of 2 Printed at: 15:17 0n:20-03-2025
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2-Chloro-3-phenylnaphthalene-1,4-dione (5a)
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'"H NMR (400 MHz, CDCl3)

r 2

O

2-Chloro-3-phenylnaphthalene-1,4-dione (5a)
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I3C{'H} NMR (100 MHz, CDCl3)

o)

2-Chloro-3-phenylnaphthalene-1,4-dione (5a)
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HRMS

Cl

2-Chloro-3-phenylnaphthalene-1,4-dione (5a)

Compound Screening Report “Agilent
Sample Information
Sample Name IRAMNS-4358 Data File Path : & .4
Sample ID Acq Time (Local) 02-08-2025 13:21:58 (UTC+05:30)
Instrument BIO-QTOF Acq Method Path : & m
MS Type QroF Acq SW Version 6500 series Q-TOF (12.1.98.0)
Inj Vol (ul) 1 IRM Status Success
Sample Position PL-AL DA Method Path o m
Plate Position Target Source Path
Acq Operator SYSTEM (SYSTEM) Result Summary 1 qualified (1 targets)
Sample Chromatograms
107 [* TIC Scan MNS-4358. ‘{
225
.
175
1.5
1.25
b
075
0.5
0.25]
o
T T T T T T T T T T T T T T T U T T T T T T T T T T T T T
005 01 015 02 025 03 035 04 045 0.5 055 06 065 07 075 08 08 095 055 1 105 11 LIS 12 125 13 135 14 145
Counts vs. Acquisition Time (min)
Compound Summary
Cpd Name Formula CAS RT Mass Mass (Tgt) DIff (Tge, ppm) Score Algorithm
1 C16H9 102 0,104 268.0306 268,0291 569 8235 FBF
Compound Details
Cpd 1: C16 H9 C1 02
Name Formula RT RI Mass pifr (Tm’ CAS 1D Source Score Algorithm
ppm.
C16HI Q02 0,104 268.0306 5.69 FBF 8235 FBF

T T T T T T T T T T T T T T
005 01 015 02 025 03 035 04 045 05 0S5 06 065 07 075 08
Counts (%) vs. Acquisition Time (min)

TR AR A A T T
zsezssmmlnmznvsvsz'nmz%z‘ozhzﬁzzﬂaz&ns

Counts vs. Mass-to-Charge (m/z)
Compound ID Table
Namg Formula Species
C16 H9 O 02 m 0.104 268.0306 FBF 87.35 87.35
Tassrunter Qualiatve Analyss Page1of 2 — Generated at 12:12 on 06-08-2025
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IR Spectra
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2-chloro-3-(p-tolyl)naphthalene-1,4-dione (5b).
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'"H NMR (400 MHz, CDCl3)

\

Me

J

2-chloro-3-(p-tolyl)naphthalene-1,4-dione (Sb).
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I3C{'H} NMR (100 MHz, CDCl3)

© I Me

\ J

2-chloro-3-(p-tolyl)naphthalene-1,4-dione (5b).
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HRMS

Cl

Me

2-chloro-3-(p-tolyl)naphthalene-1,4-dione (5b).

Qualitative Compound Report

Data File MNS-398. Sample Name ~ MNS-398
Sample Type Sample Position P13
Instrument Name Instrument 1 User Name
Acq Method MSSanm Acquired Time  20-05-2025 13:06:17
IRM Calibration Status T3 7] oA Method Defoultm
Comment
Sample Group Info. 3
Acquisition SW 6200 series TOF/6500 serles
Version Q-TOF B.05.01 (B5125)
Compound Table
oiT |
Compound Label RY Mass | Abund l Formula I Tgt Mass l (ppm) MEG Formuls 08 Formula
G T:CI7HIT Q02| 0.159] _ 282.0153] 50150 CI7 111 G102 | 2820418 1.82] cizmiicoz | CIZHILa 02

Compound Label m/x RT  'Algorithm Mass

Cpd1:C17HILCI02  283.0526  0.159  Find By Formula 282.0453
i | ‘

Cpd 1: C17 H11 CI O2: +ES| EIC(283.0520, 285.0496, 300.0786, 302.0762 ...) Scan Fraq=|7.'; ov..

x10 5
17541 0.159 :
15
125
1
075
[
025y | ¥ -
0 e T s e
01 02 03 04 05 06 07 08 08 1 11 12 13
Counts vs. Acquisition Time (min)
MS Spectrum
x10 4 [Cpd 1: €17 H11 C1 O2; + FBF Spectrum (0.093-0.259 min) MNS-398.d Subtract
H
4
3 Zes0503
2 (M+H)+
305.0326
* 300.0802 MeNo)s
! (MeNH4)+ A
0
202 294 296 298 302 304 306
2y - 258, 0 Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
10 4 [Cpd 1: C17 H11 CI 02: + FBF Spectrum (0.093-0.259 min) MNS-398.4 Subtract
283.0526
5 (MeH)+
4
3
" 305 0326
1 (M+Na)+
¢ |" 30’5 310 315 320 325 330
285 290 295 300
286 1200295, 210 2% 28o(:mmls vs. Mass-to-Charge (m/z)
Ms m Peak List
m/x z_|Abund Formula Ton
1 50149.84|C17H12002 Met)+
1 11052.92|C17H12002 MeH)+
1 18559.03|C17112C:02 MH)+
1 3790.17|C17H12C102 M)+
A 1 501.44[C17H12002 M)+
300.0802 1 130.44|C17HI5ONO2 M NH4)+
305.0326] 1 3377.94|C17H110N202 LD :
306.0315] 1 901.04|C17H110Na02 m":a -
307.0333] 1 1012.36{C17H11CIN202 (A
== End Of Report —
Page 1of 1
Agllent Technologies

S161

Printed at: 10:54 on:21-05-2025



Transmittance (%)

100

Q0
o
1

70

60

50

40

IR Spectra

0O

e

OMe

2-chloro-3-(4-methoxyphenyl)naphthalene-1,4-dione (5c).
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'"H NMR (400 MHz, CDCl3)
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2-chloro-3-(4-methoxyphenyl)naphthalene-1,4-dione (5c).
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I3C{'H} NMR (100 MHz, CDCl3)

O

“Yau

2-chloro-3-(4-methoxyphenyl)naphthalene-1,4-dione (5c).

J
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HRMS

Cl

OMe

2-chloro-3-(4-methoxyphenyl)naphthalene-1,4-dione (5c).

Compound Screening Report -~ Agilent
Sample Information
Sample Name MNS-437B Data File Path D:\; & 4378.4
Sample ID Acq Time (Local) 01-08-2025 13:01:17 (UTC+05:30)
Instrument BIO-QTOF Acq Method Path D:\P & training) m
MS Type QTOF Acq SW Version 6500 series Q-TOF (12.1.98.0)
Inj Vol (ul) 1 IRM Status Success
Sample Position PL-A2 DA Method Path D:\P A
Plate Position Target Source Path
Acq Operator SYSTEM (SYSTEM) Result Summary 1 qualified (1 targets)
Sample Chromatograms
x107 |#ESI TIC Scan Frag=175.0V MNS-4378.4
h
1.4
1.2
.
0.8
0.6
0.4
0.2
o
T T T T T T T T T
0.1 0.2 03 0.4 0.5 06 07 0.8 0.9 1 1 12 13 14 15 16 7 18 19 2
Counts vs. Acquisition Time (min)
Compound Summary
Cpd__Name Formula CAs Mass Mass (Tgt) _ Diff (Tgt, ppm) Score
1 C17 H11.C1 03 0,040 298.0415 X 6.01 81.76 FBF
Compound Details
Cpd 1: C17 H11 Cl 03
Name Formula RT RI Mass Diff (Tgt, ppm) CAS 1D Source Score Algorithm
C17 110103 0.040 298,0415 6.01 FBE 8176 FBF
Species m/z___ Score (Tgt) Score(Lib)  Score (DB) Score (MFG) Score (RT)
(M+H)+ (M+Na)+ 299,0487 321,0346 81.76
G a (overlaid) Structure
x0? O +ncsan
= 0+ £CE7.0469, 301.04.
0.9
0.8
0.7
0.6
0.57]
0.4
0.3
0.2
0.1
A4 A¥
T T T T T W F T T T
0.05 0.1 0.15 0.2 0.25 03 035 04 0.45 0.5
Counts (%) vs. Acquisition Time (min)
Compound Spectra (overlaid)
x10° |CPd 1: C17 H11 €1 03; 0,040: + FBF Spectrum (rt: 0.029-0.062 min) MNS-4378.d Subtract
2.5
L5
23,0268
%2 H +M3)+ | (M+Na)+
A\ A .
R I A R TR
298 299 300 301 302 303 304 305 306 307 08 309 30 311 312 313 314 35 316 37 38 39 30 32 32 3B 34 325 36

Counts vs. Mass-to-Charge (m/z)
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'"H NMR (400 MHz, CDCl3)
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2-chloro-3-(4-chlorophenyl)naphthalene-1,4-dione (5d).
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'"H NMR (400 MHz, CDCl3)
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2-chloro-3-(4-chlorophenyl)naphthalene-1,4-dione (5d)
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I3C{'H} NMR (100 MHz, CDCl3)

2-chloro-3-(4-chlorophenyl)naphthalene-1,4-dione (5d).
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HRMS

Cl

Cl

2-chloro-3-(4-chlorophenyl)naphthalene-1,4-dione (5d).

Custom Workflow Report st
Sample Information
Sample Name me-060 Data File Path D:Projectsiemo &
Sample 1D Acq Time (Local) 11-08:2026 11:39.14 (UTC405:30)
Instrument BIOQTOF Acq Method Path O:¥Prepets\demo &
S Type QroF Acq SW Version €500 series QTOF (12.1.98.0)
Tnj Vol (o) 2 TRM Status Success.
Sample Position PLAY DA Method Path
Phate Position Target Source Path
1 qualtied (1 targets)
Sample Chromatograms
g? [P TIC Scan Frag 175.0v Mrs4368.8
141
1
.
oy
sy
04 "_&___,_/—
3
e ——— v T T y T oo s 2
F 02 0 04 05 LU os 0y 1 11 12 13 14 15
Counts va. Acquistion Time (min)
Sample Spectra
+ Scan (rt: 0.061-2.008 min)
ng? JoES Sl ; - M2
b “90% nu
‘. 3027 e300 4523461 75,0051
196.0528 26209 e
¥ uegow 202120 l ll H |
TR DO O L1 T UL T 11 OO T ) AL
—— ¥ P N N N v T T
W@ 0 M0 10 10 X0 1 M0 N0 W X0 N0 M N0 W 40 40 W & @ 0
Coures s Mansto-Owrge (W)
‘Compound Summary
Mass___CAS___TDSewre_____Score___ Scors (UB) _Score (DB)_Score (MFG) Algerthm
i CI6r R 00 124 2019 " {_§t) 8¢
Compound Details
Cpd 1: C16 HE C1202
Name. Formula L1
Ci6 19 0708 FRE) FITE T - —
___Speces___________m[1__ Scora{Ub)___ NemSpectrs____Scors(08) _ Scors(MPG) ___ Scora(RI)
2029981 24,584
Compound Spectra
gt [B4 1 CIEHE 02 02; 1308 FoF Spectum (1 1298-1.415 min) MNS-068.9 Sttt
: nos8
104 Mage
16}
14 0u9955
bpd [0
pl
or
bl (u»o," 3060008
b e Nesen 8TV IMIU
o | Dioae (Morale (onaje
e Kt g R T P R Y IR, K B Kt A PR S99 7 MR S SRS PR SR A S9SN P P S K £ S 1 T
32 3 34 M5 306 37 208 29 N0 I I2 I e NS N6 IU NS N9 29 I 32 3B I 3 16 W N8 N9 30 I WM W
Caurts v Mass 0 Owrge ()
Spectrum Peaks
m/z m/z(Cale) it (ppm) Abund Meight %  Meight % (Calc)  Ton Species  Z
02,9981 302.9974 236 16909 100.00 100.00 (Mot} 1
3040035 304.0008 58 as21 2674 1748 (MeHp 1
3049955 304.9947 266 10478 .97 6584 (M) 1
306.0008 305.9979 9.40 2991 17.69 13 (MeH)e 1
306.9929 306.9925 122 181 1077 14 (MeHe 1
3249504 324979 336 633 100.00 10000  (MeNa)e 1
325.9809 32s.9827 551 129 74 (e 1
328977 3269767 12 @ 76.09 €SB (Mena)e 1
327.9814 3275799 449 % 1555 13 (Meda)e 1
3289734 328.9744 a3 L] 14.09 1L (M) 1
4105 Cd 1: C16 H8 02 02; 1.348: + Scan (1t 1.298-1.415 min, 22 scans) MNS4368.4
161
141
12
.
0.5
061
0 3029981
. 304.9955  306.9929 1249504 3265777 2897
o (Hete (H]N)o MM+ PreRa)e (Mona)e (Meta)e
- . &
T T T =K T ¥ T T 9 J L5 T T T T T T T T T T T T T ! Lo § T T ;P I S5
302 303 304 305 306 307 308 309 310 311 312 313 314 3IS 316 317 38 319 3O | 3! 33 34 WS 326 37 N8 3 BV I 32 W
Counts vs. Masseo-Crarge (/1)
Spectrum Peaks
m/z m/z (Cale) Diff (ppm) Abund Height % Helght % (Calc)  Ton Specles 2
302.9981 302.9974 236 16309 100.00 10000 (MeH)e 1
304.0035 304.0008 88 4521 24 1748 (MeH)e 1
304.9955 3009947 266 10478 6197 €584 (MeH)e 1
306,008 305.9979 5.4 b 7.6 I (MeH)e 1
306.9929 306.9925 127 e 1077 1A (MeH)e 1
324.9504 324974 136 ] 10020 10000 (MeNa)e 1
325.9809 35.9827 551 19 034 1747 (MeNa)e 1
269777 3269767 w2 @ n0 Ss (Mera)e 1
327.9814 .59 P » 1556 133 (Mera)e 1
3289734 N894 A n um 1A (Mene)e 1
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'"H NMR (400 MHz, CDCl3)
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2-Chloro-3-(thiophen-2-yl)naphthalene-1,4-dione (Se).
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'"H NMR (400 MHz, CDCl3)

2-Chloro-3-(thiophen-2-yl)naphthalene-1,4-dione (Se).
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I3C{'H} NMR (100 MHz, CDCl3)

2-Chloro-3-(thiophen-2-yl)naphthalene-1,4-dione (5e).
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HRMS

Cl

S

5 Ly

J

2-Chloro-3-(thiophen-2-yl)naphthalene-1,4-dione (Se).

Custom Workflow Report -Agilent
Sample Information
Sample Name v Data Fila Path ©:\Profectsidemo & training\Data\MNS441.d
Sample 1D Acq Time (Local) 11-06:2025 11:36:22 (UTC405:30)
Instrument BOQTOF Acq Method Path D:\Projectsidemo &
MSType qroe Acq SW Version 6500 seres QTOF (12.1.98.0)
Inf Vol (ul) 2 1AM Status Success
Sample Posttion LA DA Method Path
Plate Position Target Source Path
1 qualfied (1 targets)
Sample Chromatograms
o? [FEETCsan Fagerrsov e
1]
,
or]
06
o]
0]
o
T T T T T T T T 7 T y T T T T T ; T T
61 02 03 ©04 OS5 06 07 08 09 1 L 12 13 14 15 L6 L M 19
Counts vs. Acquisition Time (min)
Sample Spectra
+ Scan (rt: 0.029-1.988 min)
10 [VE5 5n (7 0.025-1.588 e, 354 scans) Frag=175.0V MS441.4
K N0
]
7 .
]
o ol g o o 180S0 ey 338 "‘im.l Rt s A s i s Wil
7 T T T 7 3 T ; T T T T T T ¥ T T 7 P ——
00 20 40 10 190 200 20 M0 W0 2 X0 N0 M @ W M0 40 M %0 w0 50
Coures va. Mass4o-Charge (/1)
Compound Summary
—Cpd_Name. Formula, RT Mass__ CAS  IDSowrce  Score___ Scora(LD) Score (OB) Scors (MFG) Algorthm
1 Gl aois 03 ___Inse 73 %95, 173
Compound Details
Cpd 1: C14H7 C1O2S
Name Formula RY 1S Masy Score, Algortthm. UR/DB
GUUETTH 0950 maee wesrer
Specles mix__Score (\b). Score (08) Scora (A7)
THer)e (MeNale 2749940 296.9754
Compound Spectra
g [P0 1 CI4H0 0102’5 0.950: « FBF Spectrum (1 0.906-1.011 min) MNS441.d Subwract
N 4.9%0
5571 (Mer)e
H
451
p
35
H 76397
7 Mere
154
4 wne 296974 2989704
05 ] e et o -
i - - T T T T X Ly T T T8 T T T T . 8 T T T T T T T T T T T T T T
T4 VS U6 W Us w3 M W W A I NS W6 WP WS 29 90 9 W 293 24 15 296 297 298 299 X0 0 W 3
Counts v, Massap-Crarge (V1)
Spectrum Peaks
m/z m/z (Cak) Diff (ppm) Abund Height %  Height % (Calc)  Ton Species z
2749540 74998 444 5325 100.00 10000 (MeH)s 1
2759974 275.9%0 512 7936 14.90 1610 (MeH)e 1
276.9907 276.9901 PE] 16729 e 3805 (MeH)e 1
277,954 .9 478 2% 49 595 (MeM)e 1
278.9%01 2785825 561 7 12 204 (MeH)e 1
2969754 296.9747 230 545 10000 10000 (MeNa)e 1
297.9812 297.579 1082 5 1485 1609 (MeNa)s 1
2989744 298.9720 810 2 7.0 3809 (MeNa)e 1
ot [t cramraces; o950 + San (1t 0.906-1.011 min, 20 scars) MNS441.d
2749930
s MeH)+
s
45
pd
3.5
+
9907
25 fas
IS
151
14 277.994 l Fovit i
L4 PR | I il P e Qe gl L
N = T
ey T T T T T T T T T T T T T T T T T T T T T ];7 2'” 2;9 %o ”gl ”!l o
74 275 w6 277 W8 19 280 281 282 283 284 295 286 207 28 289 20 291 I W) 1M 5 W%
Courts va. Masso-Owrpe (WV2)
Spectrum Peaks
m/x m/x (Calc) Y (ppm) Meight % Helght % (Cak)  Ton z
274.9540 249328 s % 100.00 000 (MeMp [l
2759974 25940 s 6 140 1610 (Me)e 1
276.9907 265901 m 1o nat 309 (MeM)e 1
277,954 m.9m an 04 am S (MeMps 1
278,901 278.9686 s41 " 1.2 204 (oM 1
296.9754 296.9747 i s 10 1000 (MeNa)e 1
297.9812 292.9779 108 " 1 1609 (Mero)e 1
208.9744 2989720 o = nm WO (Meba)e 1
Qual 129
(ot of Bagurt)




Transmittance (%)

90

2-(3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-ylidene)malononitrile (7).

IR Spectra
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'"H NMR (400 MHz, CDCl3)

NC

L

SePh

\

J

2-(3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-ylidene)malononitrile (7).
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I3C{'H} NMR (100 MHz, CDCl3)

\

NC

oo e

SePh

J

2-(3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-ylidene)malononitrile (7).
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HRMS

NC
CN

e

SePh

2-(3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-ylidene)malononitrile (7).

Compound Screening Report

Sample Information

Sample Name MNS-CN Data File Path D:\Projects\demo & training\Data\MNS-CN.

Sample 1D Acq Time (Local) 01-08-2025 13:10:01 (UTC+05:30)

Instrument BIO-QTOF Acq Method Path D:\Projects\demo & training\Methods\demo.m

MS Type QroF Acq SW Version 6500 series Q-TOF (12.1.98.0)

Inj Vol (ul) 1 IRM Status Success

Sample Position PL-AS DA Method Path : m
Plate Position Target Source Path

Acq Operator SYSTEM (SYSTEM) Result Summary 1 qualified (1 targets)

Sample Chromatograms

x107 [+ESI TIC Scan Frag=175.0V MNS-ON.d

—Specdes  m/z Score(Tgt)  Score(Ub)  Score(DB) _ Score(MFG)  Score(RT)

12
1
0.8
0.6
0.4
0.2
o
T T T T T T T T T T T T T T T T T T
0158800, SRR 0.3 B 0.4 8 0.5 BERT.6 SER 0700 0.8 T 0,9 1 11 LR 1415 1.6 1.7, 18 19 2
Counts vs. Acquisition Time (min)
Compound Summary
Cpd_Name Formula CcAs RT Mass Mass (Tgt) _Diff (Tqt, ppm) Score. Algorithm
Ly Q5 HI6 N2 Se 0,042 4180551 4180538 2.9 94,94 FBF
Compound Details
Cpd 1: C25 H16 N2 Se
Name Formula RT RI Mass OI(Tg  CAS  ID Source Score  Algorithm
ppm!
Q5 HIEN2 Se 0092 418.0551 2.9 FBE 9494 FBF
2
(M+H)+ 419.0621 94.54
Compound Chromatograms (overlaid) Structure
0 +NClcan
3 cocoes s
f T T T T T T T T T T T e
0.05 0.1 0.15 02 025 03 035 04 045 0s 0.55 06
Counts (%) vs. Acquisition Time (min)
Compound Spectra (overlaid)
x10" [OPd 1: C25 H16 N2 Se; 0.042: + FBF Spectrum (1t: 0.025-0.064 min) MNS-ON.d Subtract
425.0567
22 (MeH)+
1.7
L 23,0577
128 (M+H)+
1
4260538
075 4210595 422.0602 (M#H)+  427.0582
0! (MeHye  (MeH)+ 424.0584 (M+H)+
e Ysoen 4640;%5‘6 n I (MeH)+ l 428.0601
St i ) [ [ VRS e
T T T
418 a19 20 P B @ 21 25 26 P a8 29 30 P a2
Counts vs. Mass-to-Charge (m/z)
Compound ID Table
——————QSHISMse Mo oo 410055 3 54.94 94,94
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IR Spectra

Ethyl (Z)-2-cyano-2-(3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-ylidene)acetate (9a).
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'"H NMR (400 MHz, CDCl3)

O

SePh

Ethyl (Z)-2-cyano-2-(3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-ylidene)acetate (9a).
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I3C{'H} NMR (100 MHz, CDCl3)

e N

NC/ COOEt
O’ O Me

SePh

Ethyl (Z)-2-cyano-2-(3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-ylidene)acetate (9a).
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HRMS

Me

COOEt

SePh

Ethyl (Z)-2-cyano-2-(3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-ylidene)acetate (9a).

Compound Screening Report

Agilent

Sample Information

Sample Name MNS-4400
Sample 10

Instrument BIo-QrOF

MS Type Qror

Inj Vol (ul) 1

Sample Position P1-03

Plate Position
Acq Operator SYSTEM (SYSTEM)

Sample Chromatograms

Data File Path

Acq Time (Local)
Acq Method Path
Acq SW Version
IRM Status

DA Method Path
Target Source Path
Result Summary

7 &
31-07-2025 12107:40 (UTC+05:30)
&

6500 serles Q-TOF (12.1,98.0)
Succass

1 qualified (1 targets)

x107 [ S TIC Scan Frag=175,0V MNS-<4408.d T
h
14
121
=
0.8
0.6
04
02
o
T T T T T T T T T T T T T T T T T T T 4
DA 02 RN 0Y 04 05 06 07 08 09 1 11 12 13 14 15 16 170 1.3 1.9 2
Counts vs. Acquisition Time (min)
Compound Summary
4 Name Formula cas RY Mass __ Mass (Tgt) Diff (Tt ppm)  Score  Algorithm
1 Q7 H2ANO2 Se o, 465,0795 465.0797 Q42T Rg 67 A T s e
Compound Details
Cpd 1: C27 H21 N 02 Se
Name Formula RT RI Mass oiff (T, CAS  ID Source Score  Algorithm
Q7HAINO2 Se 0,09 65,0795 042 FBF 9.67 _ FBF
Score (MFG) Score (RT)
(M+Na)+ 488,069 98.67
« h i Structure
xa0? 3 +Ticsan
L +BCHT0.0825. 472 081
0.9
0.8
0.7
0.6
0.5
0.4
0.3
02
0.1 |
i)
T T T T T T T T T T
0.05 01 0.15 0.2 025 03 035 04 0.45 05
Counts (%) vs. Acquisition Time (min)
Compound Spectra (overlaid)
x10% 1: Q7 H21 N 02 Se; 0,095: + FBF Spectrum (rt: 0.079-0.112 min) MNS-4408.d Subtract
494.0631
4.5 (M+Na)+
4
35
2 492.0640
2.5 (M+Na)+
(S5 960639
L5 490,0659 (g{-& . 493.0671 (M+Na)+
v (s (M¥Na)+ 497,064
05 PrverS e o |] l m I (MeN)+
] SRR ) I | Ll ; =l e . - -
T 14
@ 4 489 4% 91 o 94 495 496 497 498 499 500 501
Counts vs. Mass-to-Charge (m/z)
Cc ID Table
Species. m_m_u—__ﬁl_m.m__lm_—wmjﬂ;g:‘-
Q7H21NO2 Se (MsNa)e 0005 4650795  FeF 98,67
MassHunter Qual 12.0
{End of Revert). e S T G 0T OO T
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Transmittance (%)

100

IR Spectra

OO

SePh

3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-one (9b).
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'"H NMR (400 MHz, CDCl3)

O

SePh

3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-one (9b).
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I3C{'H} NMR (100 MHz, CDCl3)

oo g™

SePh

3-(phenylselanyl)-2-(p-tolyl)-1H-inden-1-one (9b).
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Transmittance (%)

100

2-phenyl-3-(p-tolyl)naphthalene-1,4-dione (10)

IR
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'"H NMR (400 MHz, CDCl3)

O
Me

\

2-phenyl-3-(p-tolyl)naphthalene-1,4-dione (10)
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I3C{'H} NMR (100 MHz, CDCl3)

P
Me

2-phenyl-3-(p-tolyl)naphthalene-1,4-dione (10)

J
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HRMS

Ph

Me

2-phenyl-3-(p-tolyl)naphthalene-1,4-dione (10)

Qualitative Compound Report

Data File MNS-328.d Sample Name MNS-328
Sample Type Sample Position P1-Cl
Instrument Name Instrument 1 User Name
Acq Method MS Scan.m Acquired Time  08-03-2025 12:46:04
IRM Calibration Status Biecess [T LTI T OA Method Defauttm
Comment
Sample Group Info. 3
Acquisition SW 6200 series TOF/6500 serles
Version Q-TOF 8.05.01 (85125)
Compound Table
I
Compound Label RT Mass Abund Formula Tgt Mass | (ppm) MFG Formula DB Formula
Cpd 1: C23 H16 02 0.152 324.1162| 110550 €23 H16 02 324.115 3.68) €23 H16 02 C23116 02
Compound Label o _jl'n/z”-_ i E‘i’_ __ Algorithm . Mass
Cpd1: C23H1602  325.1235  0.152__ Find By Formula 324.1162
x10 5 |Cpd 1 €23 H16 02: +ESI EIC(325.1223, 347.1043) Scan Frag=175.0V MNS-328.d
8l
6
4
2
ol i
0.2 03 04 05 06 0.7 08 09 1 1.1
Counts vs. Acquisition Time (min)
MS Spectrum
x10 5 |Cpd 1 €23 H16 02: + FBF Spectrum (0.085, 0.202 min) MNS-328.d Subtract
12
1
08
06
04 326 1267
(MeH)*
0.2
o |
3252 3254 3256 3258 326 3262 3264 3266 3268 27
‘Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
x10 5|Cpd 1: C23H16 Q2: + FBF Spectrum (0.085, 0.202 min) MNS-328.d Subtact
1.2 3251235
(M)
1
08
06
04
02
0 L
300 305 310 315 320 325 330 335 340 345 350
Counts vs. Mass-to-Charge (m/z)
MS S Peak List
m/x z_|Abund Formula lon
325.1235| 1 110550.06|C23H1702 (M+H)+
326.1267) 1 26070.9|C23H1702 l(MeH)+
322a3] 1 3960.02{C23H1702 | [
~+= End Of Report -~
page 1of 1 P . 19 :
g rinted at: 12:56 ©0n:08-03-2025

- Agileat Yechaologies

5188



Transmittance (%)

IR Spectra

Me
P
O

O

COOC,Hs

ethyl 4-((1,4-dioxo-3-(p-tolyl)-1,4-dihydronaphthalen-2-yl)amino)benzoate (11)
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'"H NMR (400 MHz, CDCl3)

Me
:
O

0]

e

COOC,Hs

J

\

ethyl 4-((1,4-dioxo-3-(p-tolyl)-1,4-dihydronaphthalen-2-yl)amino)benzoate (11)
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I3C{'H} NMR (100 MHz, CDCl3)

Me
P

O

NH

COOC,H;5

ethyl 4-((1,4-dioxo-3-(p-tolyl)-1,4-dihydronaphthalen-2-yl)amino)benzoate (11)
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HRMS

Me

NH

COOC,Hs

ethyl 4-((1,4-dioxo-3-(p-tolyl)-1,4-dihydronaphthalen-2-yl)amino)benzoate (11)

Compound Screening Report snallEn
Sample Information
Sample Name. MNS-02 Data File Path 0:\Projects\demo & tralning\Data\MNS-82.d
Sample 10 Acq Time (Local) 01-08-2025 13:12:54 (UTC+05:30)
Instrument BIO-QTOF Acq Method Path 0:\Projects\demo & training\Methods\demo.m
MS Type QroF Acq SW Version 6500 serles Q-TOF (12.1.96.0)
1Inj Vol (ul) 1 IRM Status Success
‘Sample Position P1-AS DA Method Path
Plate Position Target Source Path
Acq Operator SYSTEM (SYSTEM) Result Summary 1 qualified (1 targets)
Sample Chromatograms
107 [FES TIC Scan Frage175.0v MNs-82.4
14
1.
S
o
o8
o
o
T T T T T T T T T T T T T T T T T T T 1
01 02 03 04 05 06 07 08 09 1 L1012 TR 4 S LSRN C5 N L7 5 £ 9, 2
Counts vs. Acquisition Time (min)
gt B San MNs-82.a
s
is
s
T
o5
T T 7 T T T T T TR T T T T T v T
o1 02 03 04 0s 0.6 07 08 09 1 1 12 13 14 15 16 17 18 19 2
Counts vs. Acquisition Time (min)
Compound SuRMMAtY/S¢ - hiin 8 L L
—Cpd_ Name __Formula s RY Mass _ Mass (Tgt) Diff (Tot.ppm)  Score  Algorithm
i QEHANOI — 0,036 411.1489 411.1471 4.47 9151 FBF
Compound Details
Cpd 1: €26 H21 N 04
Name Formula RT RI Mass. Diff mxs cas 1D Source Score Algorithm
pom
Q621INCA 0.0% 4111489 447 3 CTR TR
Species m/z__Score (Tgt) Score (Lib) Score (DB) Score (RT)
(M+Na)+ 434.1381 3191
Compound Chromatograms (overtaid) Structure
x10* 5 +EICWI2 158, 413157,
| 0.058
£ esecsan
051 ¢
051
071 [
061
051
047
031
0.2
0.1
o
. T T T T
005 01 015 02 025 03 03 04 045 0s
Counts (%) vs. Acquisition Time (min)
Tompound Spectra (overiaid)
105 [(pd 1 26 H21 N O; 0.036: + FBF Spectrum (1 0.025-0.053 min) MNS-82.d Subtract
434.1381
(MeNa)+
L4
12
1
[X
4351413
06 M+Na)+
04 |
4361642
0.2 (Meha)+
. o 1 . 1
s T T T T T T T = = T —
4325 43 4335 434 4345 435 4355 436 4965 4 405 438 485 a0 M0 W
Counts vs. Mass-to-Charge (mV2)
Compound ID Table
Mame ~~~~ Formula ~  Specdes =~ RY RYDMf  Mass CAS IDSource  Score  Score (Lib) Score (Tgt)
QEHINOCA (MeNa)e 0.03 4111489 3 ETXTY 191
MassHunter Qual 12.0
(End of Report)
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'"H NMR (400 MHz, CDCl3)

T
Me

\ J

2-(phenylethynyl)-3-(p-tolyl)naphthalene-1,4-dione (12)
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I3C{'H} NMR (100 MHz, CDCl3)

O Ph

1 ;
© Me

2-(phenylethynyl)-3-(p-tolyl)naphthalene-1,4-dione (12)
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Transmittance (%)
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'"H NMR (400 MHz, CDCl3)
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I3C{'H} NMR (100 MHz, CDCl3)
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HRMS

OH

Me

2-hydroxy-3-(p-tolyl)naphthalene-1,4-dione (13)

Qualitative Compound Report

Data File MNS-5YS0.d Sample Name MNS-SYSO
Sample Type Sample Position P1-c2
Instrument Name Instrument | User Name
Acq Method MS Scan.m Acquired Time  08:03-2025 12:48:02
IRM Calibration Status [Siiccess T ] oA Method Default.m
Comment
Sample Group Info. 3
Acquisition SW 6200 series TOF/6500 series ¢
Version Q TOF B.05.01 (05125)
[ d Table
il
Compound Label RY Mass Abund Formula Tgt Mass | (ppm) MFG Formula DB Formula
O 1: C17 H12 03 U,lﬂl 264.0799| 104627 C1711203 161.07!&6] 4.6/ C17 112 03 C17 H12 03
Compoundlabel  m/z ___RT _Algorithm Mass |
Cpd 1: C17H1203 265.0871  0.144  Find By Formula 264.0799
x10 5|Cpd 1: C17 H12 03: +ESI EIC(265.0859, 287.0679) Scan Frag=175.0V MNS-SYSO.d
1 0.144 1

5

4

3

2

1

0 ey — — - R S

0.4 0.5 06 0.7 08 0.9 1 1.1
Counts vs. Acquisition Time (min)

MS Spectrum

x105 Cpd 1: C17 H12 O3: + FBF Spectrum (0.194-0.228 min) MNS-SYSO.d Subtract

08
06
04
02
0
266 268 270 272 274 276 278 280 282 284 286
Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
x10 5 |Cpd 1: C17 H12 03: + FBF Spectrum (0.194-0.228 min) MNS-SYSO.d Subtract
’ 265.0871
1 (M+H)+
08
06
.4
o 287.0690
02 (M#Na)+
2 !
240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/x z_|Abund Formula Jon
265.0871( 1 104626.56|C17H1303 (MrH)y
266.0305) 1 19418.01{C17H1303 MeH)+
267.096] 1 2525.97(C17H1303 (M+H)+
287.069] 1 4962.73|C17H12Na03 (M+ha)e
268.0728 1 2094.22|C17H120203 (Meha)+
-~ End Of Report -
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HRMS of BHT adduct

OOH

1,3-di-tert-butyl-2-hydroperoxy-5-methylbenzene

Qualitative Compound Report

Data File MNS-BHT.d Sample Name MNS-BHT

Sample Type Sample Position P1-F9

Instrument Name Instrument 1 User Name

Acq Method MS Scan.m Acquired Time  21-05-2025 15:17:37
IRM Calibration Status < s Sraeas } DA Method Defavitm
Comment

Sample Group Info. 3

Acquisition SW 6200 series TOF/6500 series

Version Q-TOF 8.05.01 (85125)

Compound Table
Compound Label RT Mass Abund Formula Tgt Mass | (ppm) MFG Formula DB Formula
Cpd 1: C15H24 02|  0.167 236.1773| 11709 C15 H24 02 236.1776 ~1.28) C15 H24 02 C1S H24 02
Compoundlabel  'm/z __ RT _ |Algorithm ~ Mass.
Cpd1: C15H2402 237.1847  0.167 _ |Find By Formula 2361773

x10 4 |Cpd 1: C15 H24 02: +ESI EIC(237.1849, 259.1669) Scan Frag=175.0V MNS-BHT.d
1 0.167
3 \

i

25

2

15

1
05 7 D AN e -

o - - 28 SN TN STVAA A

N
0.1 0.2 03 0. 8 09 1 1.1

4 0.5 0.6 07 0
Counts vs, Acquisition Time (min)
MS Spectrum

x10 4 |Cpd 1: C15 H24 O2: + FBF Spectrum (0.101-0.434 min) MNS-BHT.d Subtract

1.2
1
08
06
04 238.1875
MeH,
02 et
|
2374 2376 2378 238 238. 2384 2386 2388 239
Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
x10 4 |Cpd 1: C15 H24 O2: + FBF Spectrum (0.101-0.434 min) MNS-BHT.d Subtract
237.1847
12 (MeH)+
1
08
06
04
02
o |
210 215 220 225 230 235 240 245 250 255 260 265
Counts vs. Mass-to-Charge (m/z)
MS S m Peak List
m/z 2 |Abund [Formula [ron
237.1847| 1 mo9.glc15nzsm MiH)+
238.1875) 1 2192.14|C15H2502 M+H)+
239.1879] 1 71.03|C15H2502 (M41)+
== End Of Report —
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