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1) X-Ray Crystallographic Studies

Figure S1. ORTEP diagram for each molecule of the asymmetric unit of compound 2¢ drawn with 50%

ellipsoid probability.

The crystals of 2¢ of suitable quality were obtained from CHCls/n-hexane. The compound 2¢
crystallized in Monoclinic crystal system with space group P 21/n. The single-crystal X-ray data were
collected on an Oxford XCalibur CCD diffractometer using graphite monochromated Mo Ko 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 2¢ has been deposited at the Cambridge

Crystallographic Data Centre. CCDC deposit number for 2¢ is 2495193.

Table SI. Crystallographic data and structure refinement for compounds 2¢

Identification code 2c

Empirical formula Cys HuBrN O; S

Formula weight 482.42

Temperature 168 K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P21/n

Unit cell dimensions a=12.0627(6) a=90
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b=14.3169(7) B=92.479(4)

c=12.8459(7) Y =90
Volume 2216.4(2) A3
4 4
Density (calculated) 1.446 g/cm®
Absorption coefficient 1.971 mm-!
F(000) 992.0
Index ranges h=16,k=19,1=18
Reflections collected 0.0636(3869)
Completeness to theta =26.37 ° 80 %
Final R indices [I>2 sigma(I)]*® R1=0.0636, wR2 =0.1812

*R=Y(|[Fo|- |Fe][yX [Fo]; Rw = {S[w(Fo? — Fc? ) /¥ [w(Fo? )* ]}
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4. (a) Foresman, J. B.; Frisch, A. E. Exploring Chemistry with Electronic Structure Methods;
Gaussian, Inc.: Pittsburgh, PA. 1995. (b) Hehre, W. J., Radom, L., Schleyer, P. V. R.;

Pople, J. A. Ab Initio Molecular Orbital Theory; Wiley: New York, 1985.
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OPTIMIZATION OF REACTION CONDITION

Ph

I, (x equiv. Ts
// PhSeSzéPh((‘LO t)equiv.) @j\SfPh
N/TS Solvent, Temp N
ta R R= -CH,CH,Br 2a R
entry reagent (equiv.) solvent temp/time Yield®
(°C)/(h) (%)2a
1° 12 (1.0) Toluene 110/24 20
2 12 (1.0) Toluene 110/2 70
3 1> (2.0) Toluene 110/2 65
49 > (1.0) Toluene 110/2 68
5e 12(1.0) Toluene 110/2 35
6 l2 (1.0) DMF 110/2 N.R.
7 12 (1.0) DMSO 110/2 N.R.
8 12 (1.0) Benzene 110/2 55
9 1> (1.0) Xylene 110/2 60
10 12 (1.0) CHsCN 110/2 Trace
11 12(1.0) Toluene 130/2 40
12 12 (1.0) Toluene 100/2 60
13 1> (1.0) Toluene 80/2 40
14 ICI (1.0) Toluene 110/2 Trace

Table 1. Optimisation of Reaction Conditions®®. Reactions were performed using 0.1 mmol of
1a, 1.0 equiv. iodine and 1.0 equiv. of PhSeSePh in 4.0 mL solvent at 110°C, unless otherwise
noted. ?lsolated yield. ‘without PhSeSePh, 92.0 equiv. of PhSeSePh.¢0.5 equiv. of PhSeSePh.

We  began our investigation using  N-(2-bromoethyl)-4-methyl-N-(2-
(phenylethynyl)phenylbenzenesulfonamide) 1a as a model substrate (Table 1). Reaction
of 1a (0.1 mmol) with 1.0 equiv of iodine in toluene at 110°C for 24 h, provided the
desired product 2a in 20% yield (entry 1). Addition of 1.0 equiv. of diphenyldiselenide
provided product 2a in 70% yield within 2.0 h (entry 2). Increasing the equivalents of
1odine did not improve the yield of the product (entry 3). The yield of the product 2a
remained almost the same upon increasing the loading of diphenyldiselenide from 1 to
2 equiv. (entry 4). However, lowering the amount of diphenyldiselenide from 1.0 equiv
to 0.5 equiv significantly affected the yield of the product and afforded the product 2a
only in 35% yield (entry 5). Next, we screened different solvents such as DMF, DMSO,
benzene etc. (entries 6—10); toluene was found to be the most suitable for the reaction.
Increase of the reaction temperature to 130 °C adversely affected the yield, as product
2a was obtained in 40% yield (entry 11). Lowering the reaction temperature diminished

the yield of 2a to 60% (at 100°C) and 40% (at 80°C), respectively (entries 12-13). Use
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of ICI failed to provide the desired product (entry 14). The structure of product 2 was

confirmed by an X-ray crystallographic analysis of compound 2¢ (Scheme 2).

General Experimental Procedure:

"H NMR (400 MHz) and *C NMR (100 MHz) spectra were recorded in CDCl;/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 an electrospray mass spectrometer.
Crystal structure analysis was accomplished on a single-needle X-ray diffractometer. TLC analysis was
performed on commercially prepared 60 F254 silica gel plates and visualised by either UV irradiation
or by staining with iodine. All purchased chemicals were used as received. All melting points are
uncorrected. UV—visible spectra were recorded on a Lab India Analytical UV 3092 Spectrophotometer.

Fluorescence was recorded on a Hitachi F-4700 fluorescence spectrophotometer.

2. General Procedure for the Synthesis of 1-(2-bromoethyl)-2-phenyl-3-tosyl-1H-indole (2a-p; 4a-

O I, (1.0 equiv.) Ts
= PhSeSePh (1.0 equiv.) O N O
O N/Ts Toluene, 110 °C N

A 50 mL flask charged with the corresponding 1 (0.1 mmol, 1.0 equiv.), PhSeSePh (1.0 equiv.), and I,

g; 6a-e; 8a-e).

(1.0 equiv.) in 2ml of toluene, and the resulting mixture was stirred at 100 °C for 2 h. After the
consumption of the 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)

(90/10) to afford the corresponding coupled products.
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3. General procedure for the synthesis of starting materials (1a-p; 3a-g; 5a-e; 7a-e)):

A. General Procedure for the Synthesis of N-(bromoethane)-N-tosyl-2-(arylethynyl)aniline (1a-p;

3a-g; Sa-e):

Pd(PPh3),Cl, (5 mol%) TsCl (1.2 equiv.)
@(I Cul (1 mol%) Pyndme (1.5 equw
NH, Et3N, rt NHZ DCM, 0°C to rt

R
Cs,CO3 (1.5 equiv.) O

BrCH,CH,Br (1.0 equiv.) Z
DMF , 50 °C O NTTS

Br

Step 1: A 50 mL round-bottom flask charged with the corresponding aniline (2 mmol, 1.0 equiv.),
Pd(PPh3),Cl: (5 mol%), and Cul (1 mol%) in degassed Et;N (5 mL), and then terminal alkynes (2 mmol,
1.0 equiv.) were added, and the resulting mixture was stirred at room temperature for 6 h. Upon
completion, the solvent was removed under reduced pressure, and the residue was extracted with EtOAc
(3 x 15 mL). The combined organic layer was dried over Na>SOs4 and concentrated. The resulting residue
was purified by flash silica gel column chromatography (hexane/ethyl acetate) (99/1) to afford the
desired products S1.

Step 2: To a stirred solution of S1 (2 mmol, 1.0 equiv) in DCM (15 mL), pyridine (2 mmol, 1.5 equiv)
was added and stirred at 0°C. Afterwards, TsCI (0.1, 1.5 equiv) was added to the reaction mixture. Then,
the resulting mixture was stirred at room temperature for 12 h. The reaction mixture was diluted with
brine solution, and finally extracted with DCM (3 x 15 mL). The combined organic layer was dried over
Na,SO4 and concentrated. The resulting residue was purified by flash silica gel column chromatography
(hexane/ethyl acetate) (95/5) to afford the desired products S2.

Step 3: In an oven-dried 25 mL round-bottom flask, S2 (2 mmol, 1.0 equiv), Cs;CO; (0.1, 1.5 equiv),
and 1,2-dibromoethane (2 mmol, 1.0 equiv) were added in DMF (15 mL). The resulting reaction mixture

was stirred at 50 °C for 2h. The reaction mixture was allowed to cool, diluted with brine solution, and
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finally extracted with EtOAc (2 x 10 mL). The combined organic layers were dried over Na>SOu,
concentrated under vacuum, and purified by column chromatography (hexane/ethyl acetate) (95/5)
using 100—200 mesh size silica gel to afford the corresponding products.

B. General Procedure for the Synthesis of the Starting Substrates (7a-e):

e <5
Z Br
.\ )/ K,COj3 (1.5 equiv.)
. s -C
N DMF | rt
H sS4’
S5

Si <4

AN

A
@

=/

/
z Z
K,CO3 (1.5 equiv.
O, rzer ot | s
H’ S4" DMF , rt N~TS
S6 |\
A8
<5 €L
= Br
z Z
K,CO4 (1.5 equiv.) Z
~Is + > O
N DMF , rt NTTS
H

S4m S7

vl

In an oven-dried 25 mL round-bottom flask N-tosylalkynlaniline (2.0 mmol, 1.0 equiv) in DMF, K>CO;
(2.0 mmol, 1.5 equiv) was added. Then S4 (4.0 mmol, 2.0 equiv) was added to the reaction mixture and
stirred at room temperature until TLC revealed a complete conversion of the starting material. The
reaction mixture was diluted with brine solution, and finally extracted with EtOAc (2 x 10 mL). The
combined organic layers were dried over Na,SO4, concentrated under vacuum, and purified by column
chromatography(hexane/ethyl acetate) (95/5) using 100—200 mesh size silica gel to afford the

corresponding product (S5, S6, S7).
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5. General Procedure for the Synthesis of 9b:

NH, Br
Ts
\ O N
O Br Cs,C04(2.0 equiv.) N Me
N 0=S=0 @\ O N
=9= Ts~Z N -
H Me. N RH DMF, 4h, rt & A |
\\r Z°N
Br | Q H N~ “Me
_N
2k 9a 9b;75%

In an oven-dried 25 mL round-bottom flask, 2k (0.1 mmol, 1.0 equiv.) was taken, and sulphamethazine
(0.1 mmol, 1.2 equiv), Cs,COs3 (0.2 mmol, 2.0 equiv.) were added in 2 mL of DMF. The reaction mixture
was heated at 60 °C for 4h. The progress of the reaction was monitored with TLC. After the consumption
of the 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 product 9b.

6. General Procedure for the Synthesis of 10b:
Ts

O N\ O Br K,CO3 (2.0 equiv.) O N\ O Br
N >
DMF, 4h, 60°C N
N S

Br
2k 10b; 85%

In an oven-dried 25 mL round-bottom flask, 2k (0.1 mmol, 1.0 equiv.) was taken, and K,COs (0.2 mmol,
2.0 equiv) was added in 2 mL of DMF. The reaction mixture was heated at 60 °C for 4h. The progress
of the reaction was monitored with TLC. After the consumption of the 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 product 10b.
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7. General Procedure for the Synthesis of 9b:

tBu

HO. _OH
B PdCI,(PPhs), (5 mol%)

O:S K,CO3; (2.0 equiv.)
>

N 3:1 DMF/H,0

O Br 80°C, 2 h. N
N Et \\\
\\\ 2k 10a 11b; 60%

Br

Et
In an oven-dried 25 mL round-bottom flask, 2k (0.1 mmol, 1.0 mmol) was taken, and aryl boronic acid
(0.1 mmol, 1.2 equiv), Pd(PPh3)s (5 mol%) and K>COs3 (0.2 mmol, 2.0 equiv) were added in a 3:1
mixture of DMF/H,O. The reaction mixture was then purged with nitrogen and stirred at 80 °C for 2 h.
The progress of the reaction was monitored with TLC. After the consumption of the 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) (98/10) to afford the corresponding

coupled products.

8. General Procedure for the Control Experiments:

N” + N 1(1.0 equiv.) <o ) )
0=$=0 0=$=0 PhSeSePh (1.0 equiv.) O A O Me Me
© Toluene, 110°C N‘ N‘ N\ N\
CH,CH,Br CH,CH,Br CH,CH,Br CH,CH,Br
2a 6a 2a' 6a’
Me OMe Exact Mass- [M+H]*=454.0476 Exact Mass- [M+H]*=470.0426 Exact Mass- [M]"=468.0633 Exact Mass- [M+H]"=484.0582

Observed Mass- [M+H]*=454.0478 Observed Mass- [M+H]*=470.0426 Observed Mass- [M+H]'=468.0634 Observed Mass- [M+H]"=484.0561
R= CH,CH,Br

In an oven-dried 25 mL round-bottom flask, 1a (0.01 mmol, 1.0 equiv.), 5a (0.01 mmol, 1.0 equiv.), [,
(2.0 equiv.), PhSeSePh (2.0 equiv.), were added in 2 mL of toluene. The reaction mixture was stirred at

110 °C for 2h. The progress of the reaction was monitored with TLC. The formation of the cross

products was confirmed by HRMS.

S9



9. General Procedure for the reaction of 2a in TEMPO:

>(Nj<
P O lo(x equiv.) & O o
72 PhSeSePh(y equiv.) O A\ O |
O [Ts Toluene, 110°C N O SePh
N R
N

) TEMPO (3.0 equiv.) _Ts
R 1a 2a; 00%

" ‘
2a CHchzBr

Exact Mass- [M+H]*=761.1475
Observed Mass- [M+H]*=761.1534

In an oven-dried 25 mL round-bottom flask, 1a (0.1 mmol, 1.0 equiv.), 5a (0.1 mmol, 1.0 equiv.), I (2.0
equiv.), PhSeSePh (2.0 equiv.), and TEMPO (3.0 equiv.) were added in 2 mL of toluene. The reaction
mixture was stirred at 110 °C for 2 hours. TLC analysis of the crude reaction showed that 2a was not

formed. The formation of a TEMPO adduct with intermediate A was confirmed by HRMS.

10. UV-Spectra and Fluorescence Spectra:

(a) UV-Absorption Spectra of 15 (b) Fluorescence of 15
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Figure 1. (a) UV-Spectra of 15 in CHCl; and (b) Fluorescence spectra of 15 in CHCl;.
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Characterisation Data for the Products:
Ts

B

N

(

Br 1-(2-bromoethyl)-2-phenyl-3-tosyl-1H-indole (2a). The product was obtained as
a white solid (31.78 mg, 70%): m.p 155-157 °C:'H-NMR (400 MHz, CDCl;) 6 8.29-8.25 (m, 1H), 7.51-
7.47 (m, 1H), 7.44-7.41 (m, 4H), 7.32-7.27 (m, 3H), 7.23-7.21 (m, 2H), 7.03 (d, J = 8.0 Hz, 2H), 4.19
(t, J = 7.6 Hz, 2H), 3.27 (t, ] = 7.6 Hz, 2H), 2.25 (s, 3H); *C{1H} NMR (100 MHz, CDCl;) § 143.4,
143.0, 140.9, 135.1, 134.8, 130.7, 130.0, 129.6, 129.4, 129.2, 128.6, 128.3, 128.0, 127.4, 126.6, 125.0,

124.0,123.0, 121.1, 109.8, 45.4, 29.5, 27.4; HRMS (ESI) [M+H]" Calcd for [C23H21BrNO,S] 454.0476,

found 454.0478.

Br 1-(2-bromoethyl)-2-(p-tolyl)-3-tosyl-1H-indole (2b). The product was
obtained as a white solid (33.7 mg, 72%): mp 158-160 °C: 'H-NMR (400 MHz, CDCIl;) 6 8.26-8.23
(m, 1H), 7.44 (d, J = 8.2 Hz, 2H), 7.31-7.21 (m, 5H), 7.10 (d, J = 8.0 Hz, 2H), 7.03 (d, J = 8.1 Hz, 2H),
4.18 (t, J= 7.7 Hz, 2H), 3.26 (t,J = 7.7 Hz, 2H), 2.40 (s, 3H), 2.24 (s, 3H); *C{1H} NMR (100 MHz,
CDCI3) ¢ 142.8, 142.0, 140.0, 139.1, 134.1, 129.5, 128.2, 128.0, 125.6, 124.5, 124.0, 122.9, 121.9,
120.0, 113.9, 108.8, 44.1, 26.5, 20.6, 20.4; HRMS (ESI) [M]" Calcd for [C24H22BrNO,S] 468.0633,

found 468.0634.

Ts

CL-O=
.

1-(2-bromoethyl)-2-(4-ethylphenyl)-3-tosyl-1 H-indole(2¢). The product was

obtained as a brown solid (36.1 mg, 75%): mp 160-162 °C: 'H-NMR (400 MHz, CDCl;) J 8.28-8.24
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(m, 1H), 7.42 (dd, J = 6.7, 1.6 Hz, 2H), 7.32-7.23 (m, 5H), 7.12 (dd, ] = 6.4, 1.7 Hz, 2H), 7.02 (d, ] =
8.0 Hz, 2H), 4.21-4.17 (m, 2H), 3.27 (t, J = 7.7 Hz, 2H), 2.71 (q, ] = 7.6 Hz, 2H), 2.25 (s, 3H), 1.27 (t,
J=7.6 Hz, 3H); C{IH} NMR (100 MHz, CDCls) & 146.2, 143.7, 142.9, 140.9, 135.0, 130.6, 129.2,
127.8, 126.7, 125.6, 125.1, 123.8, 122.9, 121.1, 109.8, 45.1, 28.8, 27.5, 21.4, 15.2; HRMS (ESI)

[M+H]+ Calcd for [C2sH2sBrNO,S], 482.0789 found 482.0791.

Ts

Br 1-(2-bromoethyl)-2-(4-(tert-butylphenyl)-3-tosyl-1H-indole (2d). The
product was obtained as a brown solid (37.2 mg, 73%): mp 168-170 °C; 'H-NMR (400 MHz, CDCl5) §
8.27 (q,J=3.1Hz, 1H), 7.39 (d, ] = 8.4 Hz, 2H), 7.35 (d, J = 8.2 Hz, 2H), 7.30-7.24 (m, 3H), 7.10 (dd,
J=6.6, 1.8 Hz, 2H), 6.97 (d, J = 8.1 Hz, 2H), 4.19 (t, ] = 7.6 Hz, 2H), 3.27 (t,J] = 7.6 Hz, 2H), 2.23 (s,
3H), 1.33 (s, 9H); *C-NMR (100 MHz, CDCls) 6 153.0, 143.6, 142.8, 140.7, 134.9, 130.4, 130.2, 129.0,
126.9, 126.6,125.3,125.2,125.1,123.7,122.8, 121.1, 115.0, 109.8, 45.1, 34.8, 31.3, 27.6, 21.4; HRMS

(ESI) [M+H]" Caled for [C27HaoBrNO,S] 510.1102, found 510.1098.

Ts

L0

Br 1-(2-bromoethyl)-2-(4-butylphenyl)-3-tosyl-1H-indole (2e). The product
was obtained as a brown solid (36.7 mg, 72%): mp 162-164 °C: "H-NMR (400 MHz, CDCls) 6 8.27-
8.23 (m, 1H), 7.38 (d, J = 8.2 Hz, 2H), 7.29-7.23 (m, 3H), 7.20 (d, J = 8.0 Hz, 2H), 7.08 (d, J = 8.0 Hz,
2H), 6.98 (d, J=8.1 Hz, 2H), 4.17 (t, ] = 7.6 Hz, 2H), 3.24 (t, ] = 7.6 Hz, 2H), 2.64 (t, J = 7.8 Hz, 2H),
2.21 (s, 3H), 1.65-1.58 (m, 2H), 1.35 (td, J = 14.9, 7.4 Hz, 2H), 0.90 (t, J = 7.4 Hz, 3H); *C-NMR (100
MHz, CDCl) ¢ 145.0, 143.8, 142.9, 140.9, 135.0, 130.6, 129.1, 128.3, 126.6, 125.6, 125.1, 123.8,
122.8, 121.1, 115.0, 109.8, 45.1, 35.6, 33.3, 27.5, 22.4, 21.4, 14.0: HRMS (ESI) [M+H]" Calcd for

[C27H9BrNO,S], 510.1102 found 510.1123.
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Br 1-(2-bromoethyl)-2-(4-pentylphenyl)-3-tosyl- 1 H-indole (2f). The
product was obtained as a white solid ( 38.7 mg, 74%): mp 160-162°C: 'H-NMR (400 MHz, CDCI5) §
8.28-8.25 (m, 1H), 7.39 (d, J = 8.2 Hz, 2H), 7.30-7.25 (m, 3H), 7.21 (d, J = 8.0 Hz, 2H), 7.09 (d, J =
8.0 Hz, 2H), 6.99 (d, J = 8.0 Hz, 2H), 4.18 (t, J = 7.6 Hz, 2H), 3.25 (t,] = 7.6 Hz, 2H), 2.64 (t, ] = 7.8
Hz, 2H), 2.23 (s, 3H), 1.65-1.62 (m, 2H), 1.32 (t, J = 3.5 Hz, 4H), 0.86 (t, ] = 6.5 Hz, 3H); “C-NMR
(100 MHz, CDCls) 6 145.0, 143.7, 142.9, 140.9, 135.0, 130.5, 129.1, 128.3, 126.6, 125.6, 125.1, 123.8,
122.8, 121.0, 115.0, 109.8, 45.1, 35.8, 31.5, 30.8, 27.5, 22.5, 21.4, 14.0; HRMS (ESI) [M+H]" Calcd

for [C23H31BI'NOQS] 5241259, found 524.1295.

Y
\\\ OMe

Br 1-(2-bromoethyl)-2-(3,5-dimethoxyphenyl)-3-tosyl- 1 H-indole(2g). The
product was obtained as a white solid ( 39.1 mg, 76%): mp 150-152 °C:'H-NMR (400 MHz, CDCI;) ¢
1H-NMR (400 MHz, CHLOROFORM-D) ¢ 8.27-8.24 (m, 1H), 7.47 (d, ] = 8.2 Hz, 2H), 7.31-7.24 (m,
3H), 7.02 (d, J = 8.0 Hz, 2H), 6.52 (s, 1H), 6.29 (s, 2H), 4.21 (t, ] = 7.5 Hz, 2H), 3.69 (s, 6H), 3.30 (t,J
= 7.6 Hz, 2H), 2.23 (s, 3H); C{1H} NMR (100 MHz, CDCl;) 6 13C-NMR (101 MHz,
CHLOROFORM-D) & 160.4, 143.0, 140.8, 135.0, 130.2, 129.6, 129.1, 127.3, 126.7, 125.0, 123.9,
122.9,121.1, 114.9, 109.9, 108.8, 107.5, 102.0, 55.4, 45.2, 27.7, 21.4; HRMS (ESI) [M+H]" Calcd for

[C25H2sBrNO4S] 514.0688, found 514.0721.

Ts

O ; O OCF,
\\\

Br 1-(2-bromoethyl)-3-tosyl-2-(4-(trifluoromethoxyphenyl)-1 H-indole (2h).
The product was obtained as a white (34.9 mg, 65%): mp 180-182 °C: 'H-NMR (400 MHz, CDCls) 6

8.29-8.25 (m, 1H), 7.37 (d, J = 8.3 Hz, 2H), 7.30 (q, J = 3.0 Hz, 3H), 7.25 (s, 4H), 7.01 (d, J = 8.0 Hz,
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2H), 4.20 (t, ] = 7.4 Hz, 2H), 3.30 (t, J = 7.4 Hz, 2H), 2.24 (s, 3H); *C{1H} NMR (100 MHz, CDCls)
149.4, 142.3, 140.7, 139.7, 134.1, 131.7, 128.3, 126.1, 125.6, 124.1, 123.3, 122.1, 120.2, 119.4, 114.8,

109.0, 44.2, 26.5,20.4; HRMS (ESI) [M+H]" Calcd for [C24H20BrF3NO;3S], 538.0299, found 538.0279.

<~
\\\

Br 1-(2-bromoethyl)-2-(4-fluorophenyl)-3-tosyl-1 H-indole (2i). The product was

obtained as a solid (32.1 mg, 68%): mp 160-162 °C: "H-NMR (400 MHz, CDCls) 6 8.25 (qd, J = 2.9,
1.1 Hz, 1H), 7.41 (d, J = 8.3 Hz, 2H), 7.29 (t, J = 3.0 Hz, 3H), 7.23-7.20 (m, 2H), 7.14-7.09 (m, 2H),
7.04 (d, ] =8.0 Hz, 2H), 4.19 (t, J = 7.5 Hz, 2H), 3.28 (t, ] = 7.5 Hz, 2H), 2.25 (s, 3H)); *C{1H} NMR
(100 MHz, CDCl3) 6 160( Jc.r=313Hz), 158.6, 158.4, 143.2, 142.3, 140.8, 135.0, 132.9 (Jcr=7.7Hz),
129.3, 126.6, 125.0, 124.5, 124.1, 123.1, 121.2, 115.6 (Jcr= 21.6 Hz), 109.9, 45.1, 27.4, 21.5; HRMS

(ESI) [M+H]" Calcd for [C23H20BrFNO,S], 472.0382, found 472.0375.

Ts

\
}
Br

was obtained as a white solid (34.7 mg, 64%): mp 150-152 °C: 'H-NMR (400 MHz, CDCls) 6 8.23 (d,

-0

4-(1-(2-bromoethyl)-3-tosyl-1H-indol-2-yl)benzonitrile (2j). The product

J=4.8 Hz, 1H), 7.72 (d, ] = 8.0 Hz, 2H), 7.41 (t, ] = 8.3 Hz, 4H), 7.32 (s, 3H), 7.07 (d, ] = 8.0 Hz, 2H),
420 (t,J = 7.1 Hz, 2H), 3.32 (t, J = 7.0 Hz, 2H), 2.26 (s, 3H); 3C{1H} NMR (100 MHz, CDCl;) &
143.6, 141.0, 140.6, 135.3, 133.6, 132.0, 131.9, 129.5, 126.5, 125.0, 124.6, 123.4, 121.2, 118.1, 115.9,

114.0, 110.1, 45.4, 29.7, 27.5, 21.5; HRMS (ESI) [M+H]" Calcd for [C2sH20BrN20,S] 479.0429found
479.0440.
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Br 1-(2-bromoethyl)-2-(4-bromophenyl)-3-tosyl-1 H-indole (2K). The product
was obtained as a white solid (37.2 mg, 70%): mp 164-166 °C: 'H-NMR (400 MHz, CDCl;) § 8.25-
8.23 (m, 1H), 7.56 (d, J = 8.5 Hz, 2H), 7.43 (d, J = 8.0 Hz, 2H), 7.28 (d, ] = 9.8 Hz, 3H), 7.10 (d, J =
8.3 Hz, 2H), 7.05 (d, J = 8.0 Hz, 2H), 4.19 (t, J = 7.4 Hz, 2H), 3.28 (t, ] = 7.4 Hz, 2H), 2.25 (s,
3H);*C{IH} NMR (100 MHz, CDCl5 ) ¢ 143.6, 141.0, 140.6, 135.3, 133.6, 132.0, 131.9, 129.5, 126.5,
125.0,124.6,123.4,121.2,118.1,115.9, 114.0, 110.1,45.4,29.7,27.5, 21.5; HRMS (ESI) [M+H]" Calcd

for [ C23H20Br2NO,S] 531.9581, found 531.9565.

Ts OMe

Br 1-(2-bromoethyl)-2-(3-methoxyphenyl)-3-tosyl-1H-indole (21). The product
was obtained as a white solid (32.4 mg, 67%): mp 148-150 °C: '"H-NMR (400 MHz, CDCls) 6 8.25 (t,
J =3.6 Hz, 1H), 7.42 (d, ] = 8.3 Hz, 2H), 7.31-7.23 (m, 4H), 7.01-6.97 (m, 3H), 6.75 (d, J = 7.5 Hz,
1H), 6.69 (s, 1H), 4.18 (t, J = 7.3 Hz, 2H), 3.70 (s, 3H), 3.26 (t, ] = 6.8 Hz, 2H), 2.21 (s, 3H); *C{1H}
NMR (100 MHz, CDCls ) 159.3, 143.3, 143.1, 140.9, 135.1, 129.8, 129.5, 129.3, 126.7, 125.1, 124.0,
123.0, 123.0, 121.1, 116.4, 115.9, 115.0, 110.1, 55.4, 45.3, 27.8, 21.5: HRMS (ESI) [M+H]" Calcd for

[C24H23BrNO;S] 484.0582, found 484.0582.

L
\\\

Br 1-(2-bromoethyl)-2-(3-fluorophenyl)-3-tosyl-1H-indole (2m).The product was
obtained as a white solid (31.1 mg, 66%): mp 160-162 °C: 'H-NMR (400 MHz, CDCl5) § 8.27-8.24 (m,

1H), 7.46-7.38 (m, 3H), 7.30-7.28 (m, 3H), 7.20-7.17 (m, 1H), 7.06-7.03 (m, 3H), 6.90 (d, J = 8.9 Hz,
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1H), 4.20 (t, J = 7.5 Hz, 2H), 3.29 (t, J = 7.4 Hz, 2H), 2.25 (s, 3H); *C{1H} NMR (100 MHz, CDCL;)
6 162 (Jor = 248.53 Hz), 143.3, 141.6, 140.7, 135.1, 130.6 (Jer = 8.67), 130.02 (Jor = 8.67) 129.3,
126.8, 126.6, 124.9, 124.2, 123.1, 121.2, 118.02 (Jer = 22.19), 117.2(Jcr = 21.19), 115.5, 109.9, 77.3,
77.0, 76.7, 45.2, 27.4, 21.4; HRMS (ESI) [M+H]" Calcd for [CosHaBrFNO,S] 472.0382, found

472.0375.

\\\

Br 2-([1,1-biphenyl]-4-yl)-1-(2-bromoethyl)-3-tosyl-1 H-indole (2n) The
product was obtained as a white solid (31.3 mg, 59%): mp 210-212 °C: '"H-NMR (400 MHz, CDCls) §
8.29-8.26 (m, 1H), 7.66-7.62 (m, 4H), 7.47-7.42 (m, 4H), 7.37-7.28 (m, 6H), 7.03 (d, J = 8.0 Hz, 2H),
424 (t,J = 7.6 Hz, 2H), 3.32 (t, J = 7.6 Hz, 2H), 2.25 (s, 3H); *C{1H} NMR (100 MHz, CDCls) ¢
143.2, 143.1, 142.7, 140.9, 140.0, 135.1, 131.2, 129.2, 129.0, 128.0, 127.4, 127.2, 126.9, 126.7, 125.1,
124.0, 123.0, 121.2, 115.3, 109.9, 45.2, 27.5, 21.4; HRMS (ESI) [M+H]" Calcd for [C20H2sBrNO>S]

530.0789, found 530.0794.

&

Ts

W
N
8 Me

Br 1-(2-bromoethyl)-2-(o-tolyl)-3-tosyl-1H-indole (20)
The product was obtained as a white solid (30.4 mg, 65%): mp 158-160 °C: "H-NMR (400 MHz, CDCl5)
0 8.33-8.29 (m, 1H), 7.42-7.37 (m, 3H), 7.35-7.28 (m, 3H), 7.25-7.21 (m, 2H), 7.07-7.02 (m, 3H), 4.27-
4.19 (m, 1H), 3.98-3.90 (m, 1H), 3.31-3.18 (m, 2H), 2.26 (s, 3H), 1.79 (s, 3H); *C{1H} NMR (100
MHz, CDCl) ¢ 143.1, 142.9, 140.7, 138.3, 135.1, 131.0, 130.4, 130.2, 129.2, 128.1, 126.8, 125.6,
125.1, 123.8, 122.9, 121.1, 114.9, 109.9, 45.0, 27.3, 21.4, 19.7; HRMS (ESI) [M+H]" Calcd for

[C24H23BrNO,S] 468.0633, found 468.0629.
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Br 1-(2-bromoethyl)-2-(thiophen-3-yl)-3-tosyl-1H-indole (2p) The product was

obtained as a white solid (26.7 mg, 58%): mp 180-182 °C: '"H-NMR (400 MHz, CDCls) 6 & 8.30-8.26
(m, 1H), 7.41-7.38 (m, 3H), 7.34 (dd, J = 3.0, 1.2 Hz, 1H), 7.30-7.25 (m, 3H), 7.02 (d, J = 8.1 Hz, 3H),
6.96 (dd, J =4.9, 1.2 Hz, 1H), 4.23 (t, J = 7.5 Hz, 2H), 3.30 (t, ] = 7.5 Hz, 2H), 2.24 (s, 3H); *C{1H}
NMR (100 MHz, CDCls) 6 143.0, 140.7, 138.6, 135.1, 129.3, 129.2, 128.7, 127.8, 126.5, 126.0, 125.1,
124.0, 122.9, 121.1, 115.7, 109.8, 45.2, 27.6, 21.4; HRMS (ESI) [M+H]" Calcd for [C21H19BrNO>S;]

460.0041, found 460.0020

Ts
O
N

Br 1-(2-bromoethyl)-2-cyclopropyl-3-tosyl-1H-indole (2q) The product was obtained
as a white solid (25.1 mg, 60%): mp 134-136 °C: '"H-NMR (400 MHz, CDCls) J 8.03-7.99 (m, 1H),
7.77(dd,J =6.7, 1.6 Hz, 2H), 7.24-7.16 (m, 5H), 4.48 (t,J = 7.4 Hz, 2H), 3.51 (t, ] = 7.4 Hz, 2H), 3.29-
3.23 (m, 4H), 2.28 (s, 3H), 2.12-2.06 (m, 1H); *C{1H} NMR (100 MHz, CDCl3) 6 143.5, 143.4, 141.0,
135.2,129.6, 126.2, 125.1, 123.6, 122.8, 120.3, 112.6, 109.5, 44.7,33.7,27.8, 26.1, 21.5, 6.1; HRMS

(ESI) [M+H]" Calcd for [C20H21BrNO,S] 418.0476, found 418.0476.

Ts
Br.
SO~
N

\\\

Br 5-bromo-1-(2-bromoethyl)-2-(4-butylphenyl)-3-tosyl-1H-indole (4a).

The product was obtained as a white solid ( 39.9 mg, 60%): mp 168-170 °C: 'H-NMR (400 MHz,
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CDCL) 6 8.45 (d, ] = 1.8 Hz, 1H), 7.38-7.34 (m, 3H), 7.22-7.19 (m, 3H), 7.08 (dd, J = 6.5, 1.8 Hz, 2H),
7.01 (d,J=8.0 Hz, 2H), 4.17 (t, J = 7.5 Hz, 2H), 3.24 (t, ] = 7.4 Hz, 2H), 2.66 (t, ] = 7.8 Hz, 2H), 2.26
(s, 3H), 1.67-1.59 (m, 2H), 1.37 (dt, J = 22.4, 7.4 Hz, 2H), 0.94-0.90 (m, 3H); *C{1H} NMR (100
MHz, CDCLs) & 1453, 144.7, 143.2, 140.5, 133.8, 130.5, 129.2, 128.4, 126.8, 126.7, 125.1, 123.6,
116.3, 114.9, 111.3, 45.2, 35.6, 33.3, 29.7, 27.5, 22.4, 21.5, 14.0; HRMS (ESI) [M+H]" Calcd for

[C27H28B1r2NO,S] 588.0208, found 588.0201.

Br S-bromo-1-(2-bromoethyl)-2-(4-fluorophenyl)-3-tosyl- 1 H-indole (4b).
The product was obtained as a white solid ( 35.7 mg, 55%): mp 166-168 °C: '"H-NMR (400 MHz,
CDCls) 0 8.41 (d,J=1.8 Hz, 1H), 7.34 (dd, ] = 8.6, 1.9 Hz, 3H), 7.20-7.16 (m, 4H), 7.12-7.08 (m, 2H),
7.04 (d,J = 8.1 Hz, 2H), 4.17 (t,J = 7.2 Hz, 2H), 3.26 (t, ] = 7.2 Hz, 2H), 2.26 (s, 3H);"*C{1H} NMR
(100 MHz, CDCl3); 0 163.7 (Jcr=251.4) 143.4 (Jcr=23.14), 140.4,133.7, 132.8 (Jc.r = 8.67), 129.3,
127.6, 127.1, 126.5, 123.9, 123.5, 116.5, 115.6(Jc.r = 22.16), 115.1, 111.5, 45.2, 27.5, 21.4; HRMS

(ESI) [M+H]" Calcd for [C23H19BraFNO»S] 549.9487, found, 549.9475.

NC;
\\\

Br 1-(2-bromoethyl)-2-phenyl-3-tosyl-1H-indole-5-carbonitrile ~ (4c). The
product was obtained as a white solid (27.1 mg, 58%): mp 152-154 °C: '"H-NMR (400 MHz, CDCIs) §
8.02 (s, 1H), 7.54 (dd, J = 20.9, 8.4 Hz, 3H), 7.30 (dd, J = 18.9, 8.1 Hz, 7H), 4.57 (t, ] = 7.1 Hz, 2H),
3.44 (t,J =7.3 Hz, 2H), 2.46 (s, 3H);">*C-NMR (100 MHz, CDCl3) ¢ 147.8, 139.8, 138.6, 132.9, 130.7,
130.2, 129.5, 129.1, 128.9, 126.9, 126.3, 126.0, 125.9, 120.2, 110.7, 45.9, 28.3, 21.5; HRMS (ESI)

[M+H]" Calcd for [C24H20BrN20,S] 479.0429 found 479.0410.
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Br 1-(2-bromoethyl)-2-(4-(tert-butyl)phenyl)-5-methyl-3-tosyl- 1 H-indole
(4d). The product was obtained as a white solid (30.39 mg, 65%): mp 168-170 °C: 'H-NMR (400 MHz,
CDCl3) o 8.08 (s, 1H), 7.37 (dd, J = 12.2, 8.2 Hz, 3H), 7.19 (d, J = 8.0 Hz, 2H), 7.11-7.05 (m, 3H),
7.02-6.97 (m, 2H), 4.16 (t,J = 7.6 Hz, 2H), 3.26 (t, ] = 7.6 Hz, 2H), 2.45 (s, 3H), 2.24 (s, 3H), 1.33 (s,
9H);"*C{1H} NMR (100 MHz, CDCl3) 153.0, 143.6, 142.7, 140.8, 133.3, 132.5, 131.3, 130.4, 129.5,
129.4, 129.0, 128.8, 128.3, 127.5, 126.7, 125.8, 125.5, 125.3, 125.2, 120.6, 114.5, 109.4, 45.1, 34.9,

31.3,27.7,21.6, 21.4; HRMS (ESI) [M+H]" Calcd for [C2sH3BrNO,S] 524.1259, found 524.1259.

Br 1-(2-bromoethyl)-2-(4-tert-butylphenyl)-5-chloro-3-tosyl-1 H-indole
(4€). The product was obtained as a brown solid ( 32.6 mg, 60%): mp 175-178 °C: 'H-NMR (400 MHz,
CDCl3) 6 8.30 (s, 1H), 7.40 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 7.23 (s, 2H), 7.09 (d, J = 8.0
Hz, 2H), 6.99 (d, ] = 8.0 Hz, 2H), 4.18 (t, J = 7.4 Hz, 2H), 3.26 (t, ] = 7.4 Hz, 2H), 2.25 (s, 3H), 1.34
(s, 9H); BC{IH} NMR (100 MHz, CDCls) § 160.7, 153.4, 144.8, 144.3, 143.1, 140.4, 133.4, 130.4,
129.1,129.0, 128.8, 127.6, 127.0, 126.8, 126.1, 125.3, 124.9, 124.3, 120.7, 110.9, 45.3,34.9, 31.3, 29.7,

27.5,21.5; HRMS (ESI) [M+H]" Calcd for [C27H2sBrCINO,S] 544.0713, found, 544.0710.

Br 6-bromo-1-(2-bromoethyl)-2-(p-tolyl)-3-tosyl-1H-indole (4f). The
product was obtained as a white solid (36.5 mg, 67%): mp 187-189 °C: 'H-NMR (400 MHz, CDCl;)
8.12 (d, ] =8.7 Hz, 1H), 7.46 (d, J = 1.4 Hz, 1H), 7.41-7.37 (m, 3H), 7.23 (d, J = 7.8 Hz, 2H), 7.09 (d,
J=8.0 Hz, 2H), 7.04 (d, ] = 8.0 Hz, 2H), 4.15 (t, ] = 7.6 Hz, 2H), 3.27-3.23 (m, 2H), 2.41 (s, 3H), 2.26
(s,3H);"*C{1H} NMR (100 MHz, CDCls) 144.3, 143.2,140.7, 140.4, 130.5, 129.3, 129.1, 126.6, 126.2,
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125.0, 122.4, 117.5, 112.9, 45.2, 27.3, 21.6, 21.5; HRMS (ESI) [M+H]" Calcd for [C2sHx»BrNO,S]

545.9738, found 545.9620.

Br 1-(2-bromoethyl)-2-(4-tert-butylphenyl)-5-chloro-3-tosyl-1H-indole (4e).
The product was obtained as a brown solid ( 34.8 mg, 70%): mp 190-192 °C: '"H-NMR (400 MHz,
CDCl3) 0 7.83 (dd, J = 8.2, 0.8 Hz, 1H), 7.43 (dd, J = 6.7, 1.7 Hz, 2H), 7.21 (d, J = 7.8 Hz, 2H), 7.16
(d, J = 8.8 Hz, 1H), 7.08 (dd, J = 6.4, 1.7 Hz, 2H), 7.02 (d, J = 8.0 Hz, 2H), 6.68 (dd, J = 8.0, 0.5 Hz,
1H), 4.33 (t, ] = 7.8 Hz, 2H), 3.87 (s, 3H), 3.34-3.30 (m, 2H), 2.39 (s, 3H), 2.24 (s, 3H);"*C{1H} NMR
(100 MHz, CDCLs) 6 146.8, 144.3, 142.8, 141.0, 139.9, 130.7, 129.6, 129.1, 128.9, 127.4, 127.1, 126.5,
125.6, 124.8, 123.2, 114.8, 113.2, 104.5, 55.7, 47.4, 29.5, 21.5; HRMS (ESI) [M+H]" Calcd for

[C2sH2sBrNO;S] 498.0739, found, 498.0725.

OMe

\S:O

Me

IZ/

Br 1-(2-bromoethyl)-3-((4-methoxyphenyl)sulfonyl)-2-(p-tolyl)-1H-
indole(6a). The product was obtained as a white solid (30.5 mg, 68%): mp 160-164 °C: 1H-NMR (400
MHz, CDCl3) 6 7.87-7.83 (m, 2H), 7.80 (dd, J = 7.8, 1.1 Hz, 1H), 7.32 (dd, ] = 7.7, 1.0 Hz, 1H), 7.06-
6.97 (m, 8H), 4.94 (t,J = 7.5 Hz, 2H), 3.83 (s, 3H), 3.20 (t, J = 7.5 Hz, 2H), 2.34 (s, 3H);"*C{1H} NMR
(100 MHz, CDCl3) 6 163.8, 149.2, 139.4, 134.4, 133.3, 131.7, 131.4, 130.6, 130.5, 129.2, 129.0, 128.6,
127.6, 126.8, 126.7, 125.7, 125.2, 120.0, 114.6, 101.0, 55.7, 48.6, 29.7, 21.4; HRMS (ESI) [M+H]+

Calcd for [C24H23BrNOsS] 484.0582, found 484.0582.

S25



Br 1-(2-bromoethyl)-2-(3-bromophenyl)-3-((4-(tert-butyl)phenyl)sulfonyl)- 1 H-
indole (6b). The product was obtained as a dark brown solid (29.7 mg, 65%): mp 174-176 °C: "TH-NMR
(400 MHz, CDCl;) 0 8.32-8.28 (m, 1H), 7.62 (dt,J = 7.8, 1.6 Hz, 1H), 7.47-7.45 (m, 2H), 7.36-7.28 (m,
7H), 7.19 (d, T = 1.9 Hz, 1H), 4.22 (t,J = 7.5 Hz, 2H), 3.31 (t, ] = 7.5 Hz, 2H), 1.21 (s, 9H); *C{1H}
NMR (100 MHz, CDCls) 6 156.3, 141.4, 140.4, 135.0, 133.3, 133.1, 130.5, 129.9, 126.5, 125.7, 125.0,
124.3, 123.2, 122.2, 121.3, 109.9, 452, 31.0, 29.7, 27.4; HRMS (ESI) [M+H]" Calcd for

[C26H26BraNO,S] 574.0051, found 574.0051.

PhS¢e (E)-2-(4-(tert-butylphenyl)-5-chloro-1-(2-iodo-3-(phenylselanylallyl)-

3-tosyl-1H-indole (8a). The product was obtained as a solid (49.4 mg, 65%): mp 216-218 °C: 'H-NMR
(400 MHz, CDCl3) ¢ 8.32-8.29 (m, 1H), 7.62 (dt, J = 7.8, 1.6 Hz, 1H), 7.46 (dd, J = 6.7, 1.8 Hz, 2H),
7.36-7.28 (m, 10H), 7.19 (d, ] = 1.9 Hz, 2H), 4.63 (s, 1H), 4.24-4.18 (m, 2H), 3.31 (t,J = 7.5 Hz, 2H),
1.21 (s, 9H);*C{1H} NMR (100 MHz, CDCl3) 6 153.3, 145.5, 143.0, 140.5, 133.6, 131.2, 129.1, 128.9,
126.7, 126.3, 125.2, 124.7, 124.4, 120.6, 112.0, 97.8, 82.3, 54.8, 34.9, 31.3, 29.7, 21.5; HRMS (ESI)

[M+H]" Calcd for [C34H32CIINO,SSe] 760.0052, found 760.0044.
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PhSe (Z)-5-bromo-2-(4-fluorophenyl)-1-(2-iodo-3-(phenylselanylallyl)-3-
tosyl-1H-indole (8b). The product was obtained as a brown solid (45.9 mg, 60%): mp 220-222 °C: 'H-
NMR (400 MHz, CDCl3) 6 8.37 (dd, J=5.4, 1.8 Hz, 1H), 7.35 (d, ] = 8.1 Hz, 2H), 7.27-7.18 (m, 6H),
7.06-6.96 (m, 7H), 4.66 (s, 2H), 2.22 (s, 3H); *C{IH} NMR (100 MHz, CDCl3) J 163.6 (Jc.r = 187.8
Hz), 143.5 (Jcr=8.67 Hz), 140.7,140.6, 134.4,133.4,133.3,132.2,132.1, 131.5, 129.8, 129.6, 129.5,
129.3, 128.5, 128.1, 127.7, 126.9, 126.8, 126.5, 125.6, 123.3, 116.4, 115.3 (Jcr = 22.16 Hz), 115.1,
112.4, 112.3, 83.2, 52.5, 48.5, 21.4; HRMS (ESI) [M+H]" Calcd for [C30H23BrFINO,SSe] 765.8827,

found 765.8827.

Ts

\

PhS¢e (Z)-5-bromo-1-(2-iodo-3-(phenylselanylallyl)-2-(4-methoxyphenyl)-3-
tosyl-1H-indole (8¢). The product was obtained as a solid (53.2 mg, 70%): mp 224-226 °C: "H-NMR
(400 MHz, CDCl3) 0 8.28 (d, J = 8.8 Hz, 1H), 7.43 (d, J = 8.2 Hz, 2H), 7.31-7.25 (m, 5H), 7.06-7.01
(m, 4H), 6.93 (d, J = 8.7 Hz, 4H), 4.67 (s, 2H), 3.84 (s, 3H), 2.25 (s, 3H)"*C{1H} NMR (100 MHz,
CDCls) 6 142.9, 141.2,133.1, 129.2, 126.5, 123.8, 123.5, 122.8, 122.7, 120.9, 113.7, 110.7, 81.8, 55.5,

54.6,31.9,22.7, 14.1; HRMS (ESI) [M+H]" Calcd for [C31H27INO3SSe] 699.9922, found 699.9922.
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< (R)-3-(4-fluorophenyl)-2-(2-hydroxy-1-phenylethyl)-4-
iodobenzo[b][1,6]naphthyridin-1(2H)-one (8d). The product was obtained as a white solid (27.3 mg,
68%): mp 130-132 °C: 'H-NMR (400 MHz, CDCl;) 6 IH-NMR (400 MHz, CHLOROFORM-D) §
8.25-8.22 (m, 1H), 7.46 (d, J = 8.4 Hz, 2H), 7.26-7.16 (m, 5H), 7.10 (d, J = 8.1 Hz, 2H), 7.02 (d, J =
8.0 Hz, 2H), 5.72-5.63 (m, 1H), 5.03-5.01 (m, 1H), 4.76-4.72 (m, 1H), 4.38 (td, J = 3.2, 1.5 Hz, 2H),
2.37 (s, 3H), 2.23 (s, 3H);*C{1H} NMR (100 MHz, CDCls) 6 144.2, 142.7,141.2, 139.7, 138.7, 135.4,
133.1, 132.1, 130.5, 129.5, 129.3, 129.1, 128.9, 128.8, 128.6, 128.2, 127.3, 126.4, 125.9, 125.0, 123.8,
123.4, 122.8, 122.4, 121.3, 120.9, 120.6, 117.3, 116.9, 115.6, 113.7, 110.6, 109.8, 101.1, 46.4, 21.5,

21.4; HRMS (ESI) [M+H]" Calcd for [CasHasNO,S] 402.1528, found 402.1543.

CO-COn

1-benzyl-2-(p-tolyl)-3-tosyl-1H-indole (8e). The product was obtained as a
white solid (31.2 mg, 69%): mp 145-148 °C:'H-NMR (400 MHz, CDCls) J 8.27 (d, J = 8.0 Hz, 1H),
7.50 (d, J = 8.2 Hz, 2H), 7.28-7.22 (m, 1H), 7.18-7.04 (m, 11H), 6.78 (t, J = 3.6 Hz, 2H), 5.03 (s, 2H),
2.35(s, 3H), 2.25 (s, 3H); “C{1H} NMR (100 MHz, CDCl;) J 144.6, 142.8, 141.2,139.7, 136.2, 135.6,
130.6, 129.6, 129.4, 129.1, 128.8, 128.7, 127.5, 127.3, 126.5, 125.9, 125.8, 125.2, 123.5, 122.5, 120.7,

114.1, 110.9, 101.4, 47.9, 29.6, 21.4; HRMS (ESI) [M+H]" Caled for [C29H6NO,S] 452.1684, found

452.1678.
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O 4-((2-(2-(4-bromophenyl)-3-tosyl-1H-indol- I -
ylethylamino)-N-(4, 6-dimethylpyrimidin-2-yl)benzenesulfonamide (9b). The product was obtained as a
white solid (54.7 mg, 75%): mp 248-250 °C: '"H-NMR (400 MHz, CDCls) J 8.24 (d, J = 8.7 Hz, 1H),
7.80 (d,J =7.4 Hz, 1H), 7.45-7.27 (m, 8H), 7.04 (d, J = 8.1 Hz, 2H), 6.88 (d, ] = 8.4 Hz, 2H), 6.52-6.49
(m, 3H), 4.34-4.29 (m, 4H), 2.25 (s, 3H), 2.18 (s, 6H); *C{1H} NMR (100 MHz, CDCl;) ¢ 143.3,
140.6, 135.0, 132.8, 131.3, 129.6, 129.3, 127.8, 126.6, 125.4, 124.5, 123.4, 121.1, 111.6, 110.2, 21.5,

21.3; HRMS (ESI) [M+H]" Calcd for [C3sH33BrN504S,] 730.1157, found 730.1136.

Ts
O N O Br

N

\= 2-(4-bromophenyl)-3-tosyl-1-vinyl-1H-indole (10b). The product was
obtained as a brown solid (31.6 mg, 85%): mp 140-142 °C: 'H-NMR (400 MHz, CDCl;) § 8.29-8.25
(m, 1H), 7.58-7.52 (m, 3H), 7.45 (d, J = 8.4 Hz, 2H), 7.30 (dd, ] = 6.9, 2.4 Hz, 2H), 7.14 (d, ] = 8.4 Hz,
2H), 7.06 (d, J = 8.1 Hz, 2H), 6.45 (dd, J = 15.9, 8.9 Hz, 1H), 5.29 (dd, ] = 15.9, 1.0 Hz, 1H), 5.11 (dd,
J =8.9, 1.0 Hz, 1H), 2.26 (s, 3H); *C{1H} NMR (100 MHz, CDCl;) § 143.3, 142.0, 140.7, 135.1,
132.4, 131.6, 129.3, 127.5, 126.6, 125.0, 124.8, 124.2, 123.1, 121.2, 115.5, 109.9, 45.2, 27.4, 21.5;

HRMS (ESI) [M+H]* Caled for [ C23H19BrNO,S] 452.0320, found 452.0250.
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Br 1-(2-bromoethyl)-3-(4-(tert-butylphenyl)sulfonyl)-2-(4'-ethyl-[ 1,1 -

biphenyl]-3-yl)-1H-indole(11b). The product was obtained as a white solid (36.0 mg, 60%): mp 216-
218 °C: 'TH-NMR (400 MHz, CDCl3) 6 8.36-8.32 (m, 1H), 7.70 (d, J = 7.8 Hz, 1H), 7.62 (d,J = 9.2 Hz,
1H), 7.51-7.40 (m, SH), 7.33-7.28 (m, 4H), 7.24-7.15 (m, 4H), 4.27-4.21 (m, 2H), 3.31 (t,J = 7.5 Hz,
2H), 2.63 (q,J = 7.6 Hz, 2H), 1.21 (d, J = 8.0 Hz, 3H), 1.13 (s, 9H); *C{1H} NMR (100 MHz, CDCl5)
0155.4,155.0,143.2, 142.6,140.1, 139.7,139.5, 136.4, 134.1, 132.4,132.2, 129.7, 129.0, 128.5, 128.3,
128.0, 127.9, 127.6, 127.5, 126.1, 125.6, 124.8, 124.6, 124.3, 124.1, 123.3, 123.0, 122.2, 122.1, 121.2,
120.3, 114.4, 109.0, 44.3, 34.0, 30.1, 28.8, 27.6, 14.7, HRMS (ESI) [M+H]"Calcd for [C34H3sBrNO,S]

600.1572, found 600.1543.

Br
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N
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N
Ts \\\

Br 1,5-bis(2-bromoethyl)-2,6-di-p-tolyl-3, 7-ditosyl-1, 5-
dihydropyrrolof2,3-f] indole (12b). The product was obtained as a orange solid (17.1 mg, 40%): mp
200-202 °C:'H-NMR (400 MHz, CDCls) § 8.21 (s, 2H), 7.42 (d, J = 8.2 Hz, 3H), 7.36 (s, 2H), 7.24 (d,
J=17.8 Hz, 4H), 7.15 (d, J = 8.0 Hz, 3H), 7.02 (d, ] = 8.2 Hz, 4H), 4.37 (t,J = 7.1 Hz, 4H), 3.39 (t, ] =

7.1 Hz, 4H), 2.43 (s, 6H), 2.25 (s, 6H); HRMS (ESI) [M+H]" Calcd for [Cs2HzoBraN,04S,] 857.0718,

found 857.0610.
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'H NMR (400 MHz, CDCl;)
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1-(2-bromoethyl)-2-phenyl-3-tosyl-1H-indole(2a)
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1-(2-bromoethyl)-2-phenyl-3-tosyl-1H-indole(2a)
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'H NMR (400 MHz, CDCl;)
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1-(2-bromoethyl)-2-phenyl-3-tosyl-1H-indole(2b)
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13C {1H} NMR (100 MHz, CDCl;)
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1-(2-bromoethyl)-2-phenyl-3-tosyl-1H-indole(2b)
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1-(2-bromoethyl)-2-phenyl-3-tosyl-1H-indole(2b)
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'H NMR (400 MHz, CDCl;)
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1-(2-bromoethyl)-2-(4-ethylphenyl)-3-tosyl-1H-indole(2c)
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13C {1H} NMR (100 MHz, CDCl)
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1-(2-bromoethyl)-2-(4-ethylphenyl)-3-tosyl-1H-indole(2¢)
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1-(2-bromoethyl)-2-(4-ethylphenyl)-3-tosyl-1H-indole(2c)
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- ———

.
T T T T T T T T T T
o1 ol 03 o4 05 06 7 0s L] 1 11 12 13 14 15 16 17 L8 ]
Counts vs, Aoguisition Time (min)
Compound Summary

Cpd  Nama Formil s CAS RT Mass Mass (Tgt) DI (Tt pam) Beore Mgorithm

1 €25 H25 Bi N 02§ 1070 4820791 ABL0789 034 744 FBF

Compound Details
Cpd 1: CI5H25BrNO2S
Nama: Farmula RT RI Mass Ill'l'('l‘lti CAS 10 Source Scora Algorithm
ppm
034

CISHAEBrND2S 1070 207

057

f
0.2 |

h
It A y A ah
] i
04 ) | L i \/’\F 1 n il -
o TSRV M By v it ndnA Ve
T T T T T T T T T
[ 0As 08 0.5 1 105 L1 LIS Lz 135 13 L35
Counts: () vs. Acquisition Time (min)
Compound Specira (overlaid)
wagt [CPd 1 C25 HZ5 Br N OZ 5; L070: + FBF Spectrum (rt: 0.993-1.137 min) PZ-08.0 Subtract
T Ae2,0780 484,974
a5 [ M+
4
351
3
257
: ot 45,0781
151 i
.
057
M | |
T T T T T U T T T T T T T T T T T
4805 431  48LS  4B2  4BRS 463 4BRS 484 4845 465 4655 486 4B6S 467 4675 40E  4BES 4B 4EOS 490
Counts va Mass-to-Change (myz)
e, 1D Table
Mame Formula Species AT RTDEF Mass  CAS ID Source Score Score (Li) Score (Tgt)
C25H25BrMO2S I 1070 480751 FEF A4 Td4
MassHunter Qual 12.0
(End of Report)
TmHter U RatvE Anclysis Fage 1ol L Tenerated ot 12:16 on 10 200
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'H NMR (400 MHz, CDCl;)

-

Ts

\
;
Br

1-(2-bromoethyl)-2-(4-(tert-butylphenyl)-3-tosyl-1H-indole(2d)
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13C {1H} NMR (100 MHz, CDCl;)

Ts

Br

1-(2-bromoethyl)-2-(4-tert-butylphenyl)-3-tosyl-1H-indole(2d)
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HRMS

Ts

Br

1-(2-bromoethyl)-2-(4-(tert-butyl)phenyl)-3-tosyl-1H-indole(2d)

Compound Screening Report Agilent
Sample Information
samgle Mame HPS-PIA Data File Path D\Projects|\REGULARVDEBIFZ-Dd
Sample [ Acq Tima (Local) 13092025 16:03:45 (UTC#05:30)
Instrument BIO-GTOF Acq Method Path DA L i
MS Trpe qroF Acq SW Version 6500 series Q-TOF (12.L.5&0)
Inj Vol (ul) 3 IRM Status Suocess
Samgle Position P2-D4 DA Method Path b e
Flate Position Target Source Path
Acq Dparator SYSTEM (SYSTEM) Result Summary 1 qualified {1 tangats)
Sample Chromatograms
xag? [#ESITIC Scan Frag=175. p-pad
' [
ol [
)
: [\
(T3 | N —
| \ e ———TT e
[rs i
! T
04 J e - o e
(e e —
o
T T T T T T T T T T T
[ %% w2 o3 o [ [ w0k L] 1 Ll 12z 13 14 L35 L7 L4 LI
Counts vs, Acgisition Time: (mir)
[+ d Summary
Cpd  Name Formida CAS BT Masds. Mass (Tat)  DIf¥ (Tat, pam) Seore Mgosithm
1 €37 H20 Br N 02§ 1497 510.1098 10,1102 -D87 95,52 FBF
‘Compound Details
Cpd 1: C2TH2IBrNOZ S
Mama. Formula RT RI Mass Dift p% CAs ID Sourca Secora Algorithm
€27 H2G Br N 028 1047 10,1088 087 FBF 9353 Far

N S

T T T T T T T T T T T T T
%7 BFE 08 GBS I 035 1 A5 11 1.5 L& 1.5 13 L35 1.4 L4 15

Caunts (%) vs- Acquisition Time (min)

Compouind Spectra (overlaid)

yag? [Ced 1: €27 H2Y Br N 02 5; 1.057: + FGF Specirum (rt: 0.991-1219 min} P2-D4.d Subiract
sigapss  SLEL0TE
6 Hi L
.
.
k)
5111126 | 513.1109
7 L M+
533,0047 | S3SJGE
1 515"-559‘-‘ {M+ha)+ | (Mebalr
T 1 T 1 [ O S O S A A S AU O B L L A S N P A R T
509 510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 S35 526 527 528 520 530 531 532 533 534 535 536 5IF 538 539
Counts va Mass-to-Charge (myz)
[=. 1D Tabla
Mame Formula Species BT RT DHf Mags CAS ID Source Score Score [Lib) Score (Tgt)
3T H2GBr N 025 M+ 1087 501008 FBF G452 52
[MeNa)+
“FREssHmEr (L RADE Analysts Fage 1OT L #1211 on
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'H NMR (400 MHz, CDCl;)

Ts
SO
N

Br

1-(2-bromoethyl)-2-(4-butylphenyl)-3-tosyl-1H-indole(2e)
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13C {1H} NMR (100 MHz, CDCl;)

Ts

s

Br

O

1-(2-bromoethyl)-2-(4-butylphenyl)-3-tosyl-1H-indole(2e)
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'H NMR (400 MHz, CDCl;)
Ts

\\\ Me

Br

1-(2-bromoethyl)-2-(4-pentylphenyl)-3-tosyl-1H-indole(2f)
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13C {1H} NMR (100 MHz, CDCl;)
Ts

\\\ Me

Br

1-(2-bromoethyl)-2-(4-pentylphenyl)-3-tosyl-1H-indole(2f)

N L
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HRMS
Ts

Me
Br

1-(2-bromoethyl)-2-(4-pentylphenyl)-3-tosyl-1H-indole(2f)

Compound Screening Report Agilent
Sample Information
Sample Name PS-38A Data File Path Di\Projects\REGULARVDSIBINPS- 384
Sample 1D Acq Tima (Local) 14-10-2025 12:51:26 (UTC+05:30)
Instrument BIO-GTOF Acq Method Path Di\Projects)| REGUILAR)Meshodsregu arm
M5 Type qror Acq SW Version 500 series 0-TOF (12.1.56.0)
Inj val (o) 4 IRM Status Suo0ess
Sample Position Py DA Method Path D:\Progects\Instrument_Verificatian|Methods!defai t.m
Plate Position Target Source Path
Acq Oparator SYSTEM (SYSTEM) Result Summary 1 qualified {1 angets)
Sample Chromatograms

w107 |+ESI TIC Scan Frag=175.0v NPS-38Ad
i ho

15

14
1.2+
1
5
(¥
a4
02 T — . - S
0
T T T T T T T T T T T T T
a1 o2 03 L 4 o 07 08 08 1 1l 12 13 14 15 16 17 18 L9
Counts vs, Agusition Time (min)
G ds ¥
Cpd  Name Formula CAS RT Mass Mass (Tat)  Diff (Tat. pem) Seore Mgorithm
1 €26 H3LBr N 025 0087 524.1295 524,1259 653 50,79 FBF

Compound Details
Cpd 1: CZAHI1LBrNOZS

Nama Formula RT RE Mass DI'I'% CAS 0 Sourcs Scora  Algerithm
CEHALBrN D28 0087 5241795 [ FBF 5079 FBF
m:rmp 5241351 525.1310 50,79
(M+ME) = (MENg) s S421633 547,1001
(M) 563,087
Compound Chromatagrams (averiaid) Structure
et | 0087
. X |
[ .
05
07
0]
05
o4
0.3
02
0L - - —
1] S
I T T T T T T T T
o.05 [:81 (13 02 025 o3 035 04 045 5
Counts (%) vs. Acquisition Time (min)
Compound Spectra (overlald)
10® [Cpel 12 C28 131 Br N D2 5; 00B7: + FBF Spectrum (rt: 0u076-0.415 min) NPS-38Ad Subtract
] 5261339
M+
el
5
.
3
2
48,1071
5421533 + 5630837 SEALIBEN
L (M) + | e+hia) e MHO+
o |
S S5 528 S0 N2 SM S 538 S G2 B4 54 S8 550 S2 Sh 5% SS9 S0 2 S 566 S8 SO0 52
Counds va. Mass-to-Charge (mz)
Compound ID Table
Name Formala Species RT___RT Diff Mass  CAS  ID Source Score Score (Lib) Score (Tgt)
CIBHILBrNO2 S Me (M) 0087 5241295 FBF 5079 5079
(Mammid)s
[M+Ma)+
e
T Fabve: Anelyals Fage 1ol 2 Tenvereted ot 1299 on 151072008
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'H NMR (400 MHz, CDCl;)

Ts OMe

Br

1-(2-bromoethyl)-2-(3,5-dimethoxyphenyl)-3-tosyl-1H-indole(2g)
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13C {1H} NMR (100 MHz, CDCl;)

Ts OMe

Br

1-(2-bromoethyl)-2-(3,5-dimethoxyphenyl)-3-tosyl-1H-indole(2g)
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HRMS

Ts OMe
‘Y,

N

\\\ OMe

Br

1-(2-bromoethyl)-2-(3,5-dimethoxyphenyl)-3-tosyl-1H-indole(2g)

Compound Screening Report Agilent
Sample Information
Sample Mame WPS-PEA Data File Path D\Projects|REGULAR\DRAF2-D3.d
Sample ID Acq Tima (Local) 13093025 16:00:09 (UTC05:30)
Instrument BIO-GTOF Acq Method Path D:\Profects)|REGLILAR)Methodshnegd ar.m
MS Type qToF Acq SW Version 6500 sefies G-TOF (12, L.36.0)
Inj vl (ul) 3 IRM Status Suocess
Sample Position P03 DA Method Path D:\Profects)Instrument_Verification) Methods defeul tan
Flate Position Targek Source Path
Acq Oparator SYSTEM (SYSTEM) Rasult Summary 1 qualified (1 targets)
Sample Chromatograms
sag” | +EST TIC Scan Frag=175.0v Pa-ti3d
. |
275 "
25 | Y
2257 | \
kS | Y
| \
1751 | T
151 - |
A\ .
s / B
5 / S o -
F1 ——— [
'S
T T T T T T T T T T T T T
5 o2 o3 Wt S [ w08 a8 1 L1 1z 13 14 135 L7 18 LY
Counts ws. Acquisition Time (min)
G Ll d S ) |
Cpd  Nama Formils CAS RT Mass Mass (Tgt) DI (Tt pam) Seore Mgorithm
i CI5H2SBri 045 1451 51440721 5140688 645 5513 FEF
Compound Details
Cpd1: CISH2SBrNO4 S
Nama Formula RT RL Mass I'.|I'l'n['.|“'||_'ti CAS ID Sourca Scora Algorithm
CIEHISErNQ4S 1451 5140721 ¥ FBF 5513 FBF
G Ch joveriaid)
=10t
4 1451
05
O]
07
[T
05
04
13 -
[ES I
0.1 - -
)
T T T T T T T T T T T T T T T T T
115 12 125 L3 135 14 145 L5 155 16 LG5 1F 175 28 185 18 185 2 0§ 21 215 k2
Counts (%) vs. Acquisition Time (min)
Compound Spectra (owvenaid)
10 [CPd 13 €25 H25 Br N 04 5; 1451 + FBF Spectrum (rt: 1.385-1.667 mir] P03 Subtract
5140781 5160768
e + +
&
&
7 5370542 5390522
i (MeNa)+ (MeNa)+
Iy
1 5430577
(MNa)+
e S SR R T 1 T T ] T T T 1 ] T T T 1 T T T T T
513 514 515 516 517 518 519 520 521 522 523 524 5i5 526 527 528 509 530 531 532 533 534 535 536 537 SIB 530 540 541 542 543 544 535 546 547
Counks wa Mass-to-Charge (mz)
Compound ID Table
Mame Farmua Specics. RT RT Diff Mass
CISHISBrN O4 S My (MrHI+ 1451 5140721 FEF 55,13 5513
(M+Na)+
e e R Tenerated o 1210 on 1500 2005
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'H NMR (400 MHz, CDCl;)

Ts

; O OCF,
\\\

Br

1-(2-bromoethyl)-3-tosyl-2-(4-(trifluoromethoxy)phenyl)-1H-indole (2h)
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13C {1H} NMR (100 MHz, CDCl;)
Ts

; O OCF,
\\\

Br

1-(2-bromoethyl)-3-tosyl-2-(4-(trifluoromethoxy)phenyl)-1H-indole(2h)
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'H NMR (400 MHz, CDCl;)
Ts

Br

1-(2-bromoethyl)-2-(4-fluorophenyl)-3-tosyl-1H-indole (2i)
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3C {1H} NMR (100 MHz, CDCl;)
Ts

Br

1-(2-bromoethyl)-2-(4-fluorophenyl)-3-tosyl-1H-indole (2i)

O
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'H NMR (400 MHz, CDCl;)

\\\

Br

4-(1-(2-bromoethyl)-3-tosyl-1H-indol-2-yl)benzonitrile (2j)
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13C {1H} NMR (100 MHz, CDCl;

Br

4-(1-(2-bromoethyl)-3-tosyl-1H-indol-2-yl)benzonitrile (2j)

AR RARRRRRRR} IRRRRRRRRSS RRARRRRRR} RRRARARRS IRRRRRRRRRt SARARARRE) RRRRARERE) SRRARARRE) RRRARRRRE T T I T T T
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 20.0 10.0 0

TA TIRC TR | | fo
R32 RERRGERBIR2RT & BISR 8 R &
99¢ HHARA{IINRZYY S ¢ a8 &

S57



Ts

Br

4-(1-(2-bromoethyl)-3-tosyl-1H-indol-2-yl)benzonitrile (2j)

Compound Screening Report - Agilent
Sample Information
Samgle Name MPS-PLIA Data File Path Dt Projects\ AEGULAR\DSta\P2-DS.4
Samgla ID Acy Tima (Local) 13-09-2025 16:07:20 (UTC+05:30)
Instrument BIC-QTOF Acq Method Path D\ Projects)|REGLILARWMethods\regulanm
MS Type qToF Acq SW Version 500 series 0-TOF (12.1.98.0)
Inj v (ul) 3 IRM Status. SUCORSS
Samgle Position P2-DS DA Method Path srment,_
Plste Position Tarpet Sourcs Path
Acg Oparator SYSTEM (SYSTEM) Result Summary 1 qualified {1 tangets)
Sample Chromatograms
a0 JHESTTIC Scan Frage175.0v P2-D5
1
i . o
12 P III Y
+ / Y | I/“\\
{ \ {
| f Y —
ol ) I\ ]
061 ! / f e —
! S ! P
et / e} S
0
o
T T T T T T T T T T T T
w1 [ @ 05 0 07 0F 08 1 1l 12 13 14 L5 16 w718 19
Counts v, Acpsitian Time (min)
P qe v
Cpd  MName Formila CAS RT Mass: Mass (Tgt)  Diff (Tat, pem) Score. Mgorithm
1 24 H20 Br N2 02§ 1405 4790440 4730429 237 B4.75 FBF
Compound Details
Cpd 1: C24 HZD Br N2 02 5
Nama Formula RT RI Mass Dift (‘I‘|ti CAS 1D Sourca Scora Al gorithm
ppm
24 H20 BrNZ 025 105 4790440 237 FBF 875 FBF

T T T T T T T T T T T T T
0E DAF DA ES 1 105 L1 LIS L LEIF L3 135 14 0AF L LSS 16 1EF 0T

Counts (%) vs« Acquisition Time (min)

Compound Spectra (overiaid)
{Cpd 1: C24 H20 Br N2 02 5; 1.105: + FBF Spectrum (rt: 1.061-1.183 min) P2-D5.d Subtract

Al
e

x10*

s

w

4800457 | 4820435
M+ M+

R

4B3.0416
1 ABS0443 S02J1276 | 5040255 70136
Lug e (M#kal+ | (MsNal+ (M<Haj+
o] | Ll 1
T T T T T T T T T 1 1 1 1 T 1 T 1 1 1 1 1 1 1 1 T T T 1 1 T T T T T
478 470 430 431 432 453 454 455 486 467 468 480 400 401 492 493 494 495 406 407 436 499 SO0 504 502 503 504 505 S06 507 508 509 540 Sii
Counts va Mass-te-Charge (myz)
Compound 1D Table
Mame Formula Species RT___ RTDifF Mass  CAS D Source Score Score (Lik) Score (Tgt)
C24 H20 Br N2 025 M4 L5 4730440 FiF 75 BT
[M#Na)+

FEmsiner G Ralve Anelyals Fage 14T L Tenerahed ot 12112 on L0 200
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'H NMR (400 MHz, CDCl;)

Ts

Br

1-(2-bromoethyl)-2-(4-bromophenyl)-3-tosyl-1H-indole (2k).
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13C {1H} NMR (100 MHz, CDCl;)

Ts

1-(2-bromoethyl)-2-(4-bromophenyl)-3-tosyl-1H-indole (2k).
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'H NMR (400 MHz, CDCl;)
Ts OMe

Br

1-(2-bromoethyl)-2-(3-methoxyphenyl)-3-tosyl-1H-indole (21).
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13C {1H} NMR (100 MHz, CDCl;

Ts OMe

Br

1-(2-bromoethyl)-2-(3-methoxyphenyl)-3-tosyl-1H-indole (21).
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'H NMR (400 MHz, CDCl;)

Ts F

1-(2-bromoethyl)-2-(3-fluorophenyl)-3-tosyl-1H-indole (2m).
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13C {1H} NMR (100 MHz, CDCl;)

Ts F

1-(2-bromoethyl)-2-(3-fluorophenyl)-3-tosyl-1H-indole (2m).
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'H NMR (400 MHz, CDCl;)

-

Br

2-([1,1'-biphenyl]-4-yl)-1-(2-bromoethyl)-3-tosyl-1H-indole (2n)
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13C {1H} NMR (100 MHz, CDCl;)

Br

2-([1,1'-biphenyl]-4-yl)-1-(2-bromoethyl)-3-tosyl-1H-indole (2n)
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HRMS
Ts

'YW
\\\

Br

2-([1,1'-biphenyl]-4-yl)-1-(2-bromoethyl)-3-tosyl-1H-indole (2n)

Compound Screening Report Agilent
Sample Information
Sample Name WPS-ITA Data File Path Di\Profects\AEGULAR\Data\NPS-37A.d
Sample ID Acq Tima (Local) 14-10-2025 12:16:45 (UTC+0%5:30)
Instrument BIO-GTOF Acq Method Path D\ Projects\REGLILAR Methods) regu aram
MS Type qroF Acq SW Version 6500 series 0-TOF (12.L56.0)
Inj vel (ul) 4 IRM Status Success
Samgle Pasition PI-AS DA Method Path Dy Mt tan
Flate Position Target Source Path
Acq Operator SYSTEM (SYSTEM) Rasult Summary 1 qualified (1 tarpets)
Sample Chromatograms
xae? 4651 TIC Sean Frag=175.0% NP 7.0
o | \
16 [ ¥
1251 | \
14 | |
12 1 1
1 | [
\
05 | !
05 Y
o | e
[ Tm— - —— S _ i |
s
T T T T T T T T T T T T T T T
o1 az 03 a4 as a6 07 0F 09 1 1 12 13 14 15 5 17 18 139
Counts. vs, Aoguisitian Time (min)
o qe v
Cpd  Name Formula CAS RY Mass Mass (Tgt)  DifY (Tat. ppm) Scone Mlgosithm
1 €20 H25 Br N 025 0452 5300794 530,078 057 82,09 FBF
Compound Details
Cpd 1: C29HISBrNO2S
Nama. Formaa RT RI Mass Mﬁ(‘l‘:ﬁ CAS 0 Sourca Scara Algorithm
IS HISBrN 025 B.i52 S0754 027 FEF 838
M (M NSl 30,0798 5981055 8209
_(MeBal+ (M+K]+ 0626
Compound Chromatograms (overiaid) Structure
il
05
08
(kg
05
[
LB
03
02
[E (I S e - - |
" — e
Gl 01 045 D2 025 03 035 DA 045 05 OS5 05 085 07 075
Counts (%) vs. Azquisition Time (min)
Compound Specira (overlaid)
1 [Cd 1: €29 M2 Br N 02 5; 0-152: + FBF Spectrum (rt: 01190295 min] NPS-374d Subtract
S30784
Ly M+
]
A
3
b3
1 5350772 5481055 SSL0151  S5S060S 569, S75.0386
| D (1B + M+ HHA)+ . E“"'I"BJ*' MK ()
. : ) N
T T T T T T T T T T T T 1
S0 537 5M 53 538 540 542 5M 54 S4B 550 552 554 555 558 5B 562 564 565 SMB 5 5T 5M 5% 578
Counkts v Mass-to-Charge (mfz)
Compound ID Table
Name Formula Species.
CHHIEBrNO2S ™ M+ .
(M+Na)+
M=)+
FimsHunter (i Rate AnaTyals
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'H NMR (400 MHz, CDCl;)
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13C {1H} NMR (100 MHz, CDCl;)

Ts

1-(2-bromoethyl)-2-(o-tolyl)-3-tosyl-1H-indole (20)
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'H NMR (400 MHz, CDCl;)

Ts

\ ~I
; \ S
Br

1-(2-bromoethyl)-2-(thiophen-3-yl)-3-tosyl-1H-indole (2p)
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13C {1H} NMR (100 MHz, CDCl;)

Ts

N

(

Br

\_ S

1-(2-bromoethyl)-2-(thiophen-3-yl)-3-tosyl-1H-indole (2p)
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'H NMR (400 MHz, CDCl;)

of-

Br

1-(2-bromoethyl)-2-cyclopropyl-3-tosyl-1H-indole (2q)
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13C {1H} NMR (100 MHz, CDCl;)

o3~

Br

1-(2-bromoethyl)-2-cyclopropyl-3-tosyl-1H-indole (2q)
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'H NMR (400 MHz, CDCl;)

Ts
Br.
SO
N\\\
Br

5-bromo-1-(2-bromoethyl)-2-(4-butylphenyl)-3-tosyl-1H-indole (4a).
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13C {1H} NMR (100 MHz, CDCl;)

B’nsu

Br

5-bromo-1-(2-bromoethyl)-2-(4-butylphenyl)-3-tosyl-1H-indole (4a).
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HRMS

Br': “Bu
\\\

Br

5-bromo-1-(2-bromoethyl)-2-(4-butylphenyl)-3-tosyl-1H-indole (4a).

Compound Screening Report

Sample Information
Sample Name
samgle ID

MWPS7C

Instrument

MS Type

Inj v (ul)
Samgle Position

BIO-GTOF
QTOF

4

i

Plate Position

Acq Dperator SYSTEM (SYSTEM)

Sample Chromatograms

Data File Path
Acq Time {Local)
#Acq Method Path
licq SW Version
IRM Status

A Method Path
Target Saurcs Path
Result Summary

DProjects|REGULAR| DB\NFS-TC.d

14-10-2025 12:14:05 (UTC+05:30)

D' Project=| REGULAR|Methods regul ar.m

6500 series (-TOF (12 1.58.0)

Succnss
D\Projects|Instument_Verification! Methods) defu t.m

1 qualified {1 tangets)

4aa” B8 TIC Scan Frag=175.0v NPs-7C.0
1

|-
\

‘Compound Summairy
Formula

T T T
a8

T T T T T
a8 1 1.1

Counts vs, Arguisition Time: (min)

Cpd  Name
1 CA7H2ABr2NO2S
Compound Details

Cpd 1: C2THIBBrZNO2S
Nama Formala

Mass Mass (Tgt) DI (Tot pem)
SBAOE01 SEE0208 -143

CITHMB2MNO02S

[

-
(M)t (M+8)+ 10037 6265790

Compound Chromatograms (overlaid)
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T
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Compound Spectra (overaid)

T T
%14 a3

Counts {%) vs. Acquisition Time (min)

aas

T T T
[E]

|Cpd 1: C27 H28 Briz N Q2 5; &050: + FBF Spectrum (rt: 0.07%-0.112 min) NPS-7C.d Subtract

5060478
(M HHA)+

BLL.0037

B17.0400
(M+Ma)+

(M+Naj+

Compound 1D Table

T ]
606 608

T T )
BI0 &1 614 &l6 618

Counks v Mass-to-Charge (mfz)

RT Diff Mass
5ER.0200

T Rabve Analysls

Teae1al L

Tervereted ot 1104 on 15 102005
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'H NMR (400 MHz, CDCl;)
Ts

\\\

Br

5-bromo-1-(2-bromoethyl)-2-(4-fluorophenyl)-3-tosyl-1H-indole (4b).
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13C {1H} NMR (100 MHz, CDCl;)
Ts

5-bromo-1-(2-bromoethyl)-2-(4-fluorophenyl)-3-tosyl-1H-indole (4b).
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'H NMR (400 MHz, CDCl;)
Ts

NC O r: O e
\\\Br

1-(2-bromoethyl)-2-phenyl-3-tosyl-1H-indole-5-carbonitrile (4c).
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13C {1H} NMR (100 MHz, CDCl)

NG Ts
O r: O Me
\\\
Br

1-(2-bromoethyl)-2-phenyl-3-tosyl-1H-indole-5-carbonitrile (4c).
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'H NMR (400 MHz, CDCl;)

MetBu

Br

1-(2-bromoethyl)-2-(4-(tert-butyl)phenyl)-5-methyl-3-tosyl-1H-indole (4d).
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13C {1H} NMR (100 MHz, CDCl;

Ts
Me
-
N\\\
Br
1-(2-bromoethyl)-2-(4-(tert-butyl)phenyl)-5-methyl-3-tosyl-1H-indole (4d).
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'H NMR (400 MHz, CDCl;)

Ts

Br
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1-(2-bromoethyl)-2-(4-(tert-butyl)phenyl)-5-chloro-3-tosyl-1H-indole(4¢)

13C {1H} NMR (100 MHz, CDCl)
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'H NMR (400 MHz, CDCl;)

\\\

Br

6-bromo-1-(2-bromoethyl)-2-(p-tolyl)-3-tosyl-1H-indole (4f).
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13C {1H} NMR (100 MHz, CDCl;)

Br

6-bromo-1-(2-bromoethyl)-2-(p-tolyl)-3-tosyl-1H-indole (4f).
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'H NMR (400 MHz, CDCl;)

C

The '

Br

1-(2-bromoethyl)-7-methoxy-2-(p-tolyl)-3-tosyl-1H-indole (4g).
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13C {1H} NMR (100 MHz, CDCl;)

r: Me
OMe\\\

Br

1-(2-bromoethyl)-7-methoxy-2-(p-tolyl)-3-tosyl-1H-indole (4g).
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'H NMR (400 MHz, CDCl;)

OMe

1-(2-bromoethyl)-3-((4-methoxyphenyl)sulfonyl)-2-(p-tolyl)-1H-indole (6a).
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13C {1H} NMR (100 MHz, CDCl;)

OMe

1-(2-bromoethyl)-3-((4-methoxyphenyl)sulfonyl)-2-(p-tolyl)-1H-indole (6a).
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HRMS
OMe

N Me

Br

1-(2-bromoethyl)-3-((4-methoxyphenyl)sulfonyl)-2-(p-tolyl)-1H-indole (6a).

Compound Screening Report

Sample Information

DAL R AT WA S (0 A

Sample Name NPSCT Data File Path
Sample 10 A Yime (Loes) 0409 2025 1401 54 (1€ 4 05:10)
Instrument nMOQTOr Aca Methad Path VYOIV AR AMMetlexlsly pgsidarm
MS Type anv Acq SW Verslon 4500 1eies QTOF (12,1900
InJ Vol (ul) 3 1M Status Swerss
Sample Position e DA Method Path O Wrope X »
Plate Position Target Source Path
A2 Operstes SSM (SYSTEM) Result Summary L cualfied (1 targess)
Sample Chromatograms
2107 [P0 1 Soan Frage 175.0V NPS-CEd |
o ”\
1® ’
Te - \ B
e N\
1.2
1
0.5 TTT————
o] \J’\'//\‘/\/x
O.ay
orf}—————
o
S T || T o | T o T 1 U sl - U T | CYREEE TN
[X] 0.2 03 o0a os 06 07 08 09 1 11 12 13 14 18 %L 18 19
Counts vs, Acguisition Teme (min)
C d v
Cpd__Mame Formula, s [Y3 Mass  Mas ) Score. Aigorithm
1 C23H2IBCNOYS 1,044 ATO06 4700426 010 92,45 fer
Compound Details
Cpd 1: C23 H21 BrN O3S
Name Formula RY RI Mass oy g’“‘ cas 10 Source Score Algorithm
QW B NOIS 1084 470.0426 040 - 7 T N ———
) Score(RT)
Me (MeNa)e A70,0431 4930288 9245
G (2] ( Structure

o T T T T T T T T T T T
.75 08 0.8s 09 095 1 1.05 11 115 12 12§ 13
Counts (%) vs. Acquisition Time (min)
G Spectra (overkakd)
yio¢ [P0 1 @3 121 BONODS; 1.044; & FEF Spectnum (- 1.000-1.100 min) NPS-CE Subtract
472.0409
L2 470'..?51 o

| .

493.0283 | 495.0263
(MeNa)s | (MeNa)e
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PRy
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T T T

ey T T T
mmmana;auanqna'ﬂch~'794b4§:4§zJs&‘%&mmé’&nh
Counts vs. Massto-Charge (V)
G 1D Table
Name Formula Species ogz__umﬂ_mu__ﬁ&_mjm__&n_mmmm
NO3S M 1. 4700426 FBF 97.45
C23 H21 B “ha)e 97.45
Fogelidd 4 Tererated ot 1807 on OV0S-207%
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'H NMR (400 MHz, CDCl;)

1-(2-bromoethyl)-3-((4-(tert-butyl)phenyl)sulfonyl)-2-phenyl-1H-indole (6b).
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13C {1H} NMR (100 MHz, CDCl;

1-(2-bromoethyl)-3-((4-(tert-butyl)phenyl)sulfonyl)-2-phenyl-1H-indole (6b).
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'H NMR (400 MHz, CDCl;)

Ts
Cl
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SePh

(E)-2-(4~(tert-butyl)phenyl)-5-chloro-1-(2-iodo-3-(phenylselanyl)allyl)-3-tosyl-1H-indole(8a)
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13C {1H} NMR (100 MHz, CDCl;)
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Cl
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SePh

(E)-2-(4-(tert-butyl)phenyl)-5-chloro-1-(2-iodo-3-(phenylselanyl)allyl)-3-tosyl-1H-indole(8a)
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'H NMR (400 MHz, CDCl;)
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Br
Coy-0
N
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PhSe
(E)-5-bromo-2-(4-fluorophenyl)-1-(2-iodo-3-(phenylselanyl)allyl)-3-tosyl-1H-indole (8b)
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1H-NMR (400 MHz, CHLOROFORM-D) & 8.37 (dd, J = 5.4, 1.8 Hz, 1H), 7.35 (d, J = 8.1 Hz, 2H),
7.27-7.18 (m, 6H), 7.06-6.96 (m, 7H), 4.66 (s, 2H), 2.22 (s, 3H)
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3C {1H} NMR (100 MHz, CDCl;)
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(E)-5-bromo-2-(4-fluorophenyl)-1-(2-iodo-3-(phenylselanyl)allyl)-3-tosyl-1H-indole (8b)
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13C-NMR (101 MHz, CHLOROFORM-D) 6 164.8, 162.4, 143.9, 143.2, 140.7, 140.6, 134.4, 133 .4,
133.3,132.2,132.1, 131.5, 129.8, 129.6, 129.5, 129.3, 128.5, 128.1, 127.7, 126.9, 126.8, 126.5, 125.6,
123.3,116.4,115.4,115.2, 115.1, 112.4, 112.3, 83.2, 77.3, 77.0, 76.7, 52.5, 48.5, 21 .4
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'"H NMR (400 MHz, CDCl;

Ts
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PhSe

(E)-1-(2-iodo-3-(phenylselanyl)allyl)-2-(4-methoxyphenyl)-3-tosyl-1H-indole(8c)
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13C {1H} NMR (100 MHz, CDCl;)

Ts
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g

PhS¢
(E)-1-(2-i0do-3-(phenylselanyl)allyl)-2-(4-methoxyphenyl)-3-tosyl-1H-indole (8¢)
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'H NMR (400 MHz, CDCl;)

Ts
N

\

1-allyl-2-(p-tolyl)-3-tosyl-1H-indole(8d)
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13C {1H} NMR (100 MHz, CDCl;)

Ts
N

\

1-allyl-2-(p-tolyl)-3-tosyl-1H-indole (8d)
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'H NMR (400 MHz, CDCl;)

Ts
O
N

1-benzyl-2-(p-tolyl)-3-tosyl-1H-indole(8e)
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13C {1H} NMR (100 MHz, CDCl;)

N

1-benzyl-2-(p-tolyl)-3-tosyl-1H-indole(8e)
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'H NMR (400 MHz, CDCl;)

Br

4-((2-(2-(4-bromophenyl)-3-tosyl-1H-indol-1-yl)ethyl)amino)-N-(4,6-dimethylpyrimidin-2-
yl)benzenesulfonamide (9b)
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13C {1H} NMR (100 MHz, CDCl)
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4-((2-(2-(4-bromophenyl)-3-tosyl-1H-indol-1-yl)ethyl)amino)-N-(4,6-dimethylpyrimidin-2-
yl)benzenesulfonamide (9b)
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'H NMR (400 MHz, CDCl;)

Ts

N

—

2-(4-bromophenyl)-3-tosyl-1-vinyl-1H-indole (10b)
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13C {1H} NMR (100 MHz, CDCl;)

2-(4-bromophenyl)-3-tosyl-1-vinyl-1H-indole (10b)
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'"H NMR (400 MHz, CDCl;

1-(2-bromoethyl)-3-((4-(tert-butyl)phenyl)sulfonyl)-2-(4'-ethyl-[ 1,1'-biphenyl]-3-yl)-1H-indole (11b)
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13C {1H} NMR (100 MHz, CDCl;)

1-(2-bromoethyl)-3-((4-(tert-butyl)phenyl)sulfonyl)-2-(4'-ethyl-[ 1,1'-biphenyl]-3-yl)-1H-indole (11b)
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'H NMR (400 MHz, CDCl;)

Br

O

Br

1,5-bis(2-bromoethyl)-2,6-diphenyl-3,7-ditosyl-1,5-dihydropyrrolo[2,3-f] indole (12b)
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