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General Information.

All reagents were purchased (unless specified) at highest commercial quality and used as
received. Reaction mixtures were stirred magnetically. All require temperature for

reactions were achieved using a IKA heating plate and oil bath.

Rf: LC analysis was performed on commercially prepared 60 F254 silica gel plates and
visualized by either UV irradiation or by staining with 12. Column chromatography was
performed using 100- 200 mesh silica gel. Melting Point: Melting points were measured
on a Kofler hot-stage melting point apparatus and are uncorrected.

'H NMR: Spectra were recorded on JEOL ECS (400 MHz) instruments. Chemical shifts
(6 H) are quoted in parts per million (ppm) was used. Spin-spin coupling constants (J)
are reported in Hertz (Hz).

13C NMR: Spectra were recorded on JEOL ECS (100 MHz) instruments. Chemical
shifts (6 C) are quoted in parts per million (ppm) and referenced to the appropriate

solvent peak(s). Spin-spin coupling constants (J) are reported in Hertz (Hz).

HRMS: High resolution mass spectra were recorded on an Agilent 6500 series B5125

mass spectrometer (ESI-TOF).
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Optimization of Reaction

Table S1. Optimization of Reaction Conditions * P

o

o 0@,  Solvent, Temp, Ph Ph
R e =y
1a 2 .

entry base solvent t (min) temp Yield (%)°
(°’C) 3a
1 'BUOK (2.0) DMSO 60 100 65
2 'BUOK (2.0) DMSO 60 80 74
3 'BuOK (2.0) DMSO 60 25 82
4 'BUOK (2.0) DMSO 30 25 82
5 'BUOK (2.0) DMSO 15 25 85
6 'BUOK (3.0) DMSO 15 25 80
7 'BUOK (2.0) DMF 15 25 75
8 ‘BuOK (2.0) DMA 15 25 45
9 '‘BUOK (2.0) NMP 15 25 55
10 'BUOK (2.0) CHsCN 15 25 40
11 'BUOK (2.0) THF 15 25 15
12 '‘BUOK (2.0) toluene 15 25 10
13°¢ - DMSO 15 25 0
14 LiO'Bu (2.0) DMSO 15 25 68
15 Cs2C03(2.0) DMSO 15 25 73
16 KOH (2.0) DMSO 15 25 60
17 NaOH (2.0) DMSO 15 25 25
18 K3PO4(2.0) DMSO 15 25 45

aReactions were performed using la (0.5 mmol, 1.0 equiv), 2a (0.6 mmol) and base (2.0 equiv) in 2.0 mL of
solvent. Plsolated yield. ‘without base, DMF = dimethylformamide, DMA = dimethyla-cetamide, NMP = N-
Methyl-2—pyrrolidone
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General Procedure for the Synthesis of ynones la—ai: The starting materials (la—ai)
were prepared by Sonogashira coupling using the standard procedure. The structure and
purity of known starting materials 1a—y were confirmed by comparison of their physical
and spectral data (*H NMR and *3C NMR) with those reported in literature.*?

0 PdCl,(PPhs), (2.5 mol %) 0
Cl Cul (5.0 mol %)
Ar || + =R? Al XY ,
Y EtsN (3.0 equiv) Y R
THF, 25°C
1a-y
X=CH,O,S,N;Y=H,Br, Cl

1-Phenyl-4-(prop-2-yn-1-yloxy)but-2-yn-1-one (1q): The product
was obtained as a brown liquid (150 mg, 70%); *H NMR (500 MHz,

% o\///
CDCl3) 0 8.15-8.13 (m, 2H), 7.63 (t, J = 7.4 Hz, 1H), 7.50 (t, J = 7.7
Hz, 2H), 4.57 (s, 2H), 4.36 (d, J = 2.3 Hz, 2H), 2.53 (t, J = 2.3 Hz, 1H);

13C NMR (125 MHz, CDCls) § 177.4, 136.3, 134.5, 129.7, 128.8, 89.1, 84.5, 78.3, 76.0, 57.3,
56.6; HRMS (ESI): (M+H)* Calcd for C13H110,: 199.0759, found 199.0754.

o 4-Hydroxy-4-methyl-1-phenylhex-5-en-2-yn-1-one ar): The

X on product was obtained as a brown liquid (151 mg, 75%); *H NMR (500

Me | MHz, CDCl3) 6 8.12 (d, J = 8.1 Hz, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.46

Z (t, J=7.6 Hz, 2H), 6.06 (dd, J = 17.1, 10.4 Hz, 1H), 5.60 (d, J =17.2

Hz, 1H), 5.23 (d, J = 10.3 Hz, 1H), 3.71 (s, 1H), 1.72 (s, 3H); 3C NMR (125 MHz, CDCl3) 6

178.1, 140.4, 136.3, 134.4, 129.7, 128.6, 114.9, 95.8, 81.9, 68.3, 29.5 ; HRMS (ESI): (M+H)*
Calcd for C13H1302: 201.0916, found 201.0910.

4-Hydroxy-1-phenylpent-2-yn-1-one (1s): The product was obtained
Q)\(ou as a brown liquid (120.8 mg, 68%); 'H NMR (500 MHz, CDCls) ¢
8.11 (d, J = 7.3 Hz, 2H), 7.59 (t, J = 7.4 Hz, 1H), 7.45 (t, J = 7.7 Hz,

ne 2H), 4.83 (g, J = 6.6 Hz, 1H), 4.03 (s, 1H), 1.61 (d, J = 6.7 Hz, 3H);

13C NMR (125 MHz, CDCls) 6 178.4, 136.3, 134.6, 129.8, 128.8, 96.5, 81.5, 58.2, 23.5, ; HRMS
(ESI): (M+H)* Calcd for C11H1102: 175.0759, found 175.0754.
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o 3-(1-Hydroxycyclopentyl)-1-phenylprop-2-yn-1-one  (1t): The
WH product was obtained as a brown liquid (130 mg, 60%); *H NMR (500
MHz, CDClz) ¢ 8.12-8.10 (m, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.44 (t, J =
7.7 Hz, 2H), 3.59 (s, 1H), 2.14-2.11 (m, 4H), 1.95-1.87 (m, 2H), 1.82-

1.78 (m, 2H); 13C NMR (125 MHz, CDCls) § 178.4, 136.5, 134.4, 129.8, 128.7, 98.6, 81.0, 74.3,
42.3, 23.7; HRMS (ESI): (M+H)* Calcd for C14H14NaO;: 237.0891, found 237.0886.

o 1-(thiophen-2-yl)-3-(thiophen-3-yl)prop-2-yn-1-one  (lad): The
X AN product was obtained as a brown solid (180 mg, 82%); mp: 61-63°C;
'H NMR (500 MHz, CDCls) ¢ 8.07-7.68 (m, 3H), 7.42-7.14 (m, 3H);
13C NMR (125 MHz, CDCls) ¢ 169.9, 144.9, 135.4, 135.2, 134.1,
130.3, 128.5, 126.5, 119.2, 87.3, 86.8; HRMS (ESI): (M+H)" Calcd for C11H;0S,: 218.9938,
found 218.9933.

o 1-(Furan-2-yl)-3-(thiophen-3-yl)prop-2-yn-1-one (lae): The product
= AN was obtained as a brown solid (170.8 mg, 84%); mp: 58-60 °C; H
NMR (500 MHz, CDCls) 6 7.83 (dd, J = 2.9, 1.2 Hz, 1H), 7.70 (t, J =

0.8 Hz, 1H), 7.43 (dd, J = 3.6, 0.5 Hz, 1H), 7.37 (dd, J = 5.0, 3.0 Hz,
1H), 7.29 (dd, J = 4.9, 1.1 Hz, 1H), 6.61 (g, J = 1.7 Hz, 1H) ; *C NMR (125 MHz, CDCl3) &
164.8, 153.1, 148.1, 134.1, 130.2, 126.3, 121.0, 119.0, 112.7, 87.4, 86.4 ; HRMS (ESI): HRMS
(ESI): (M+H)* Calcd for C11H-0,S: 203.0167, found 203.0161.

o} 3-(4-Ethylphenyl)-1-(thiophen-2-yl)prop-2-yn-1-one (laf) : The

A product was obtained as a brown solid (200 mg, 82%); mp: 67-69 °C;
'H NMR (500 MHz, CDCls) § 8.00 (dd, J = 3.8, 1.2 Hz, 1H), 7.72 (dd,
J=4.9,1.2Hz, 1H), 7.58 (dd, J = 6.5, 1.7 Hz, 2H), 7.27-7.23 (m, 2H),
7.18 (dd, J = 4.8, 3.8 Hz, 1H), 2.69 (q, J = 7.6 Hz, 2H), 1.25 (t, J = 7.6 Hz, 3H) ; 3C NMR (125
MHz, CDCls) 6 170.1, 148.0, 145.1, 135.3, 135.2, 133.3, 128.5, 117.1, 92.7, 86.4, 29.2, 15.3,;
HRMS (ESI): (M+H)" Calcd for C15sH130S: 241.0687, found 241.0682.

Et
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o 4-Hydroxy-1,4,4-triphenylbut-2-yn-1-one (1ah): The product was
©)\°H obtained as a brown solid (204 mg, 65%); mp: 50-52 °C; 'H NMR
ISpn | (500 MHz, CDCls) 4 8.07 (5, 2H), 7557 (d, J = 34.8 Hz, 5H), 7.34 (d, J

= 28.3 Hz, 8H), 3.89 (s, 1H); 3C NMR (125 MHz, CDCls) & 178.0,

143.6, 136.6, 134.6, 129.8, 128.8, 128.7, 1285, 128.4, 128.1, 127.8, 126.2, 96.0, 84.4, 74.8;
HRMS (ESI): (M+H)* Calcd for Co2H1sNaO2: 335.1048, found 335.1043.

General Procedure for the Synthesis of 1,3 bis-ynones :

The starting materials 1,3 bis-ynones were prepared by Sonogashira coupling using the standard
procedure. Into a 250 mL two-necked round-bottom flask purged with nitrogen were added
PdCl2(PPhs),, Cul, PPhs, THF and triethylamine. Then, 1,3-diethynylbenzene was injected by
syringe. The mixture was cooled to 0° C in an ice water bath,after which benzoyl chloride was
injected dropwise. After stirring at room temperature for 12 h the mixture was poured into ice
water. The structure and purity of known starting materials lal-lam were confirmed by

comparison of their physical and spectral data (*H NMR and *C NMR) with those reported in

literatur
3
PdCI,(PPhs), (2.5 mol %) o o :
Cul (5.0 mol %)
X Z
Q)‘\ \©/ PPhy(2.5 mol %) Al N Z @
Et3N (3.0 equiv) O

X=CH,S THF, 25 °C

3,3'-(1,3-Phenylene)bis(1-(thiophen-2-yl)prop-2-yn-1-one)
s (1a0): The product was obtained as a brown solid (400 mg,
58%); mp: 60-62 °C; 'H NMR (500 MHz, CDClI3) 6 8.03-8.02
(m, 2H), 7.93 (s, 1H), 7.78-7.74 (m, 4H), 7.50 (t, J = 7.8 Hz,
1H), 7.23-7.21 (m, 2H); 3C NMR (125 MHz, CDCls) 6 169.4, 144.5, 136.9, 136.6, 135.8, 135.5,
134.8, 1345, 129.3, 129.1, 128.5, 120.9, 89.3, 87.1; HRMS (ESI): (M+H)" Calcd for
C20H1105S>: 347.0200, found 347.0195.
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General Procedure for the Synthesis of Functionalized 2,3,4-Trisubstituted 1-H-Pyrroles
derivatives (3 &4) and 5.

To the solution of ynone 1 (0.5 mmol), isocyanide 2 (0.6mmol) and 2.0 equiv. of anhydrous
'BUOK in 2.0 mL of DMSO were added. The resulting reaction mixture was stirred at 25°C for
0.15 h. Progress of the reaction was monitored by TLC analysis, after completion of starting
materials; the reaction mixture was poured in water and extracted by ethyl acetate (3X10 mL).
The organic layer was washed with saturated brine solution and dried over Na>SOs. The crude
material was purified by column chromatography on silica gel (100-200 mesh) (hexane—
ethylacetate, 8:2). The structure and purity of known product 3, 4, 5 were confirmed by their
physical and spectral data such as *H NMR, **C NMR, HRMS.

; o)
o o [3+2 Cycloadditon] R2 R
KOBu (2.0 equiv)
17 O _NT . / \
R ):\Rz C/éN Ts DMSO Ts N 5
2 25°C/15 min H
o Phenyl(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3a) : The product
7 Ph | was obtained a pale—yellow solid (176 mg, 88%); mp: 150-152 °C; H
Ts H NMR (500 MHz, CDCIs) ¢ 10.66 (s, 1H), 7.69-7.67 (m, 2H), 7.43 (t, J =

7.4 Hz, 1H), 7.32-7.26 (m, 5H), 7.20-7.16 (m, 5H), 7.04 (d, J = 8.1 Hz,
2H), 2.31 (s, 3H); 3C NMR (125 MHz, CDCls) § 191.0, 144.4, 138.7, 138.0, 132.3, 131.4,
130.9, 130.6, 129.5, 128.2, 127.8, 127.6, 127.6, 127.3, 125.2, 21.6; HRMS (ESI): (M+H)* Calcd
for C24H20NOsS: 402.1164, found 402.1156.

Gram-scale experiment for 3a: In an oven-dried 100 mL round bottom flask, a solution of
ynone la (1.03 g, 5.0 mmol), isocyanide 2a (1.17 g, 6.0 mmol),and 2.0 equiv. of anhydrous
'BUOK (1.12 g, 2.0 equiv) in 10 mL of DMSO were added. The resulting reaction mixture was
stirred at 25°C for 0.15 h. Progress of the reaction was monitored by TLC analysis, after
completion of starting materials; the reaction mixture was poured in water and extracted by ethyl
acetate (3X10 mL). The organic layer was washed with saturated brine solution and dried over
Na>SOs, The crude material was purified by column chromatography on silica gel (100-200
mesh) (hexane-ethylacetate, 8:2) to deliver the desired product 3a (1.60 g, 80%).
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o
Me Ph
Ts /N\
H

Phenyl(4-(o-tolyl)-5-tosyl-1H-pyrrol-3-yl)methanone (3b) : The
product was obtained a pale—yellow solid (176 mg, 84%); mp: 145-147
°C; 'H NMR (500 MHz, CDCls) ¢ 10.25 (s, 1H), 7.70-7.67 (m, 2H),
747 (t, J = 7.4 Hz, 1H), 7.37-7.33 (m, 3H), 7.24 (d, J = 8.4 Hz, 2H),
7.18 (td, J = 7.1, 2.1 Hz, 1H), 7.14-7.07 (m, 4H), 6.99 (d, J = 7.4 Hz,

1H), 2.36 (s, 3H), 1.61 (s, 3H); 3C NMR (125 MHz, CDCls) ¢ 190.2, 144.4, 138.7, 137.4, 137.3,
132.1, 131.0, 130.8, 129.8, 129.3, 129.2, 129.2, 128.1, 127.7, 127.5, 127.1, 125.2, 125.0, 21.6,
19.7; HRMS (ESI): (M+H)* Calcd for C2sH2:NO3S: 416.1320, found 416.1315.

Me
(o]
Ph
Ts /N \
H

Phenyl(4-(m-tolyl)-5-tosyl-1H-pyrrol-3-yl)methanone (3c) : The
product was obtained a pale—yellow solid (172 mg, 82%); mp: 135-137
°C; 'H NMR (500 MHz, CDCls) 6 10.32 (s, 1H), 7.67 (dd, J = 8.2, 1.2
Hz, 2H), 7.45-7.41 (m, 1H), 7.35-7.29 (m, 5H), 7.12-7.06 (m, 3H), 7.02
(d, J=7.6 Hz, 1H), 6.97 (d, J = 7.4 Hz, 1H), 6.85 (s, 1H), 2.34 (s, 3H),

2.21 (s, 3H); 3C NMR (125 MHz, CDCls) ¢ 190.7, 144.3, 138.6, 137.9, 136.9, 132.1, 131.0,
130.9, 129.3, 128.4, 128.0, 127.6, 127.4, 127.3, 127.0, 125.3, 21.6, 21.2 ; HRMS (ESI): (M+H)"
Calcd for C2sH22NO3S: 416.1320, found 416.1313.

Me
(o]
Ph
Ts /N \
H

Phenyl(4-(p-tolyl)-5-tosyl-1H-pyrrol-3-yl)methanone (3d) : The
product was obtained a pale—yellow solid (180 mg, 86%); mp: 155-157
°C; 'H NMR (500 MHz, CDCls) § 10.06 (s, 1H), 7.69-7.67 (m, 2H),
7.46-7.42 (m, 1H), 7.35 (d, J = 3.3 Hz, 1H), 7.33-7.29 (m, 3H), 7.09-
7.02 (m, 7H), 2.34 (s, 3H), 2.32 (s, 3H); 3C NMR (125 MHz, CDCls) 6

190.6, 144.3, 138.5, 138.0, 137.5, 132.2, 130.9, 130.4, 129.4, 128.3, 128.1, 127.5, 127.2, 126.8,
125.4, 21.6, 21.3, ; HRMS (ESI): (M+H)" Calcd for C2sH22NOsS: 416.1320, found 416.1312.

Et
o
Ph
7 \
Ts N
H

(4-(4-Ethylphenyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3e) :
The product was obtained a pale—yellow solid (190 mg, 88%); mp: 190—
192 °C; *H NMR (500 MHz, CDCl3) § 10.42 (s, 1H), 7.66 (d, J = 7.7
Hz, 2H), 7.42 (t, J = 7.4 Hz, 1H), 7.34 (d, J = 3.4 Hz, 1H), 7.31-7.26
(m, 4H), 7.08-7.01 (m, 6H), 2.60 (q, J = 7.6 Hz, 2H), 2.32 (s, 3H), 1.21
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(t, J = 7.6 Hz, 3H); 13C NMR (125 MHz, CDCls) § 190.8, 144.2, 143.8, 138.6, 137.9, 132.1,
131.0, 130.5, 129.4, 129.3, 128.4, 128.0, 127.5, 127.2, 127.0, 125.2, 28.6, 21.6, 15.7; HRMS
(ESI): (M+H)* Calcd for C2sH2aNO3S: 430.1477, found 430.1469.

(4-(4-Methoxyphenyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone

Me© (3f): The product was obtained a pale—yellow solid (196 mg, 90%); mp:

o

Ts

/
N
H

\

Ph

186-188 °C; H NMR (500 MHz, CDCl3) 6 10.60 (s, 1H), 7.68 (d, J =
7.4 Hz, 2H), 7.43 (t, J = 7.4 Hz, 1H), 7.30 (d, J = 8.2 Hz, 5H), 7.12 (d, J

= 8.7 Hz, 2H), 7.07 (d, J = 8.1 Hz, 2H), 6.76 (d, J = 8.5 Hz, 2H), 3.77
(s, 3H), 2.32 (s, 3H): 3C NMR (125 MHz, CDCls) § 191.1, 159.3, 144.4, 138.7, 138.2, 132.3,
131.9, 130.9, 129.8, 129.5, 128.2, 127.7, 127.5, 127.2, 125.2, 123.6, 113.1, 55.3, 21.7; HRMS
(ESI): (M+H)* Calcd for CasH22NO4S: 432.1270, found 432.1264.

OMe (4-(3-Methoxyphenyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone
o (39): The product was obtained a pale-yellow solid (174 mg, 80%); mp:
/s eh 192-194 °C; *H NMR (500 MHz, CDCls) 6 10.33 (s, 1H), 7.68-7.66
TN (m, 2H), 7.45-7.41 (m, 1H), 7.37 (d, J = 3.3 Hz, 1H), 7.32-7.28 (m, 4H),

7.09 (q, J = 7.8 Hz, 3H), 6.78-6.72 (m, 2H), 6.69-6.68 (m, 1H), 3.69 (s,
3H), 2.33 (s, 3H); 13C NMR (125 MHz, CDCls) 6 190.9, 158.8, 144.5, 138.6, 137.9, 132.6,
132.3, 130.5, 129.5, 128.6, 128.2, 127.7, 127.4, 127.0, 125.5, 123.2, 115.7, 114.2, 55.2, 21.7, ;
HRMS (ESI): (M+H)* Calcd for C2sH22NO4S: 432.1270, found 432.1261.

Bu (4-(4-Butylphenyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3h) :
The product was obtained a pale-yellow solid (189 mg, 82%); mp: 175-
177 °C; 'H NMR (500 MHz, CDCls) ¢ 10.31 (s, 1H), 7.66-7.64 (m,
2H), 7.42-7.37 (m, 2H), 7.29-7.25 (m, 5H), 7.07-7.04 (m, 2H), 7.02-
6.98 (m, 3H), 2.56 (t, J = 7.6 Hz, 2H), 2.32 (s, 3H), 1.60-1.52 (m, 2H),
1.36-1.26 (m, 2H), 0.94 (t, J = 7.4 Hz, 3H); **C NMR (125 MHz, CDCls) ¢ 190.9, 144.2, 142 4,
138.5, 137.8, 132.1, 130.9, 130.4, 129.4, 129.3, 128.3, 128.0, 127.6, 127.4, 127.2, 127.0, 125.4,
35.3, 33.6, 22.1, 21.6, 14.0 ; HRMS (ESI): (M+H)* Calcd for CzsH2sNOsS: 458.1790, found

458.17809.

Ph

7\

Ts

Iz
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Bu

Ts

/7 \

Iz

Ph

(4-(4-(tert-butyl)phenyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone
(31)
mp: 180-182 °C; H NMR (500 MHz, CDCls) ¢ 10.56 (s, 1H), 7.66-
7.64 (m, 2H), 7.40 (t, J = 7.4 Hz, 1H), 7.36 (d, J = 3.3 Hz, 1H), 7.29-
7.19 (m, 6H), 7.08 (d, J = 8.2 Hz, 2H), 7.00 (d, J = 8.2 Hz, 2H), 2.30 (s,

: The product was obtained a pale—yellow solid (194 mg, 84%);

3H), 1.29 (s, 9H); 3C NMR (125 MHz, CDCls) § 191.1, 150.7, 144.3, 138.7, 137.8, 132.1,
131.0, 130.4, 129.4, 129.3, 128.3, 128.1, 127.7, 127.5, 127.4, 127.2, 125.2, 124.4, 34.6, 31.4,
21.6; HRMS (ESI): (M+H)* Calcd for C2sH2sNOsS: 458.1790, found 458.1779.

M

Ts

o

/7 \

N
H

Ph

(4-(4-Fluorophenyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone

(3j): The product was obtained a pale-yellow solid (137 mg, 65%); mp:
186-188 °C; 'H NMR (500 MHz, CDCls) § 10.23 (s, 1H), 7.67-7.65 (m,
2H), 7.48-7.43 (m, 1H), 7.38 (d, J = 3.4 Hz, 1H), 7.31 (dd, J = 15.0, 8.0
Hz, 4H), 7.17-7.13 (m, 2H), 7.10 (d, J = 8.2 Hz, 2H), 6.93-6.89 (m, 2H),

2.35 (s, 3H); 3C NMR (125 MHz, CDCls) 6 190.7, 162.6 (d, Jc.r =247.57 Hz), 144.7, 138.5,
137.8, 132.4 (d, Jor =7.71 Hz),129.6, 129.4, 128.3, 128.0, 127.3, 127.0, 125.4, 114.6 (d, Jcr
=21.19 Hz), 21.7; 9F NMR (470 MHz, CDCls) § -113.98 HRMS (ESI): (M+H)* Calcd for
CasH1sFNO3S: 420.1070, found 420.1063.

Ts

7\

Iz

Ph

Phenyl(5-tosyl-4-(4-(trifluoromethyl)phenyl)-1H-pyrrol-3-

yl)methanone (3k): The product was obtained a pale—yellow solid (160
mg, 68%); mp: 177-178 °C; *H NMR (500 MHz, DMSO-d6) § 13.30
(s, 1H), 7.70-7.64 (m, 4H), 7.60 (s, 1H), 7.57-7.51 (m, 3H), 7.44 (t,J =
7.6 Hz, 2H), 7.35 (t, J = 8.2 Hz, 4H), 2.35 (5, 3H); *C NMR (125 MHz,

DMSO-D6) § 189.8, 144.8, 139.1, 139.0, 137.3, 132.7, 131.6, 130.4, 130.0, 129.5, 129.0, 128.8,
128.4, 128.2 (4, Jc.r=31.7 Hz 1C), 127.2, 124.9 (q, Jer =271.6 Hz 1C), 124.49 (d, Jc.r =2.89 Hz
1C), 21.5; °F NMR (470 MHz, CDCls) 6 -62.38; HRMS (ESI): (M+H)* Calcd for CasHioFs0sS:
470.1038, found 470.1051.

MeO

o

7/ \

Ts N
H

Ph

(4-(6-Methoxynaphthalen-2-yl)-5-tosyl-1H-pyrrol-3-
yl)(phenyl)methanone (31) The product was obtained a pale—yellow
solid (216 mg, 89%); mp: 180-182 °C; 'H NMR (500 MHz, CDCls) 6
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10.58 (s, 1H), 7.67 (d, J = 7.1 Hz, 2H), 7.58-7.53 (m, 3H), 7.37 (t, J = 7.4 Hz, 1H), 7.31-7.22 (m,
6H), 7.09 (dd, J = 11.1, 2.2 Hz, 2H), 6.94 (d, J = 8.1 Hz, 2H), 3.90 (s, 3H), 2.26 (s, 3H); 3C
NMR (125 MHz, CDCls) 6 190.9, 157.9, 144.4, 138.7, 138.1, 134.0, 132.3, 131.0, 129.7, 129.7,
129.5, 129.0, 128.2, 127.9, 127.7, 127.4, 126.7, 126.0, 125.3, 118.8, 105.7, 55.4, 21.6; HRMS
(ESI): (M+H)* Calcd for C29H24NQ4S: 482.1426, found 482.1420.

\

Ts

/)

7\

Iz

Ph

Phenyl(4-(thiophen-3-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (3m)
The product was obtained a pale—yellow solid (177 mg, 86%); mp: 160—
162 °C; 'H NMR (500 MHz, CDCls) 6 10.32 (s, 1H), 7.68-7.66 (m,
2H), 7.47-7.43 (m, 1H), 7.38 (d, J = 3.3 Hz, 1H), 7.33-7.30 (m, 5H),
7.12-7.08 (m, 3H), 6.87 (dd, J = 4.9, 1.1 Hz, 1H), 2.33 (s, 3H); ’C

NMR (125 MHz, CDCIs) ¢ 190.9, 144.5, 138.3, 137.6, 132.3, 130.5, 129.9, 129.5, 129.4, 128.1,
127.7, 127.1, 127.0, 126.2, 125.5, 125.2, 124.2, 21.6; HRMS (ESI): (M+H)" Calcd for
C2»H1sNO3S,: 408.0728, found 408.0728.

/7 \

Iz

Ph

(4-(Cyclohex-1-en-1-yl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone

(3n): The product was obtained a pale—yellow solid (164 mg, 80%); mp:
147-149 °C; 'H NMR (500 MHz, CDCls) & 9.95 (s, 1H), 7.75-7.70 (m,
4H), 7.52 (t, J = 7.4 Hz, 1H), 7.40 (t, J = 7.6 Hz, 2H), 7.33 (d, J = 3.3
Hz, 1H), 7.29-7.27 (m, 2H), 5.62-5.60 (m, 1H), 2.42 (s, 3H), 2.03-2.01

(m, 2H), 1.68 (d, J = 1.8 Hz, 2H), 1.45-1.41 (m, 2H), 1.37-1.34 (m, 2H); 13C NMR (125 MHz,
CDCls) 6 191.1, 144.5, 139.0, 138.3, 133.1, 132.1, 130.2, 129.4, 129.2, 129.1, 128.1, 127.7,
127.1, 126.8, 124.7, 29.4, 25.4, 22.4, 21.7, 21.5: HRMS (ESI): (M+H)* Calcd for C24H2sNO3S:
406.1477, found 406.1493.

Ts

/ \

Iz

Ph

(4-Cyclohexyl-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (30): The
product was obtained a pale—yellow solid (154 mg, 75%); mp: 131-133
°C; 'H NMR (500 MHz, CDCls) 6 9.91 (s, 1H), 7.82 (d, J = 8.2 Hz,
2H), 7.72-7.70 (m, 2H), 7.56-7.52 (m, 1H), 7.45-7.41 (m, 2H), 7.32 (d,
J = 8.4 Hz, 2H), 7.14 (d, J = 3.4 Hz, 1H), 2.43 (s, 3H), 2.00-1.92 (m,

2H), 1.71-1.62 (m, 3H), 1.33-1.22 (m, 6H); 3C NMR (125 MHz, CDCls) 6 191.8, 144.5, 140.0,
139.1, 136.5, 132.1, 129.9, 129.4, 129.3, 128.3, 127.1, 126.6, 124.7, 36.2, 30.4, 26.9, 25.6, 21.7;
HRMS (ESI): (M+H)* Calcd for CasHasNOsS: 408.1633, found 408.1625.
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(4-Cyclopropyl-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3p):
The product was obtained a pale-yellow solid (132 mg, 72%); mp:
136-138 °C; *H NMR (500 MHz, CDCls) 6 10.41 (s, 1H), 7.84 (d, J =
8.2 Hz, 2H), 7.77-7.75 (m, 2H), 7.55-7.52 (m, 1H), 7.42 (t, J = 7.6 Hz,

2H), 7.31-7.27 (m, 2H), 7.18 (d, J = 3.4 Hz, 1H), 2.41 (s, 3H), 1.88-1.81

(m, 1H), 0.75-0.71 (m, 2H), 0.56-0.52 (m, 2H); *3C NMR (125 MHz, CDCls) 6 191.4, 1445,
139.2, 138.5, 132.5, 129.8, 129.5, 128.3, 128.1, 127.5, 127.3, 125.9, 21.7, 8.0, 7.1; HRMS (ESI):
(M+H)" Calcd for C21H20NO3S: 366.1164, found 366.1157.

Z/

O o

H Ph
Ts /N\

H

Phenyl (4-((prop-2-yn-1-yloxy)methyl)-5-tosyl-1H-pyrrol-3-
yl)methanone (3q) : The product was obtained a pale-yellow solid
(140 mg, 70%); mp: 117-119 °C; *H NMR (500 MHz, CDCl3) 6 10.19
(s, 1H), 7.92 (d, J = 8.2 Hz, 2H), 7.72 (d, J = 7.3 Hz, 2H), 7.54 (t, J =

7.4 Hz, 1H), 7.43 (t, J = 7.6 Hz, 2H), 7.30 (d, J = 8.2 Hz, 2H), 7.21 (d, J

= 2.7 Hz, 1H), 5.00 (s, 2H), 4.15 (d, J = 2.3 Hz, 2H), 2.45 (t, J = 2.3 Hz, 1H), 2.40 (s, 3H); 2°C
NMR (125 MHz, CDCls) § 190.9, 144.7, 139.2, 138.3, 132.2, 129.9, 129.4, 129.1, 128.4, 127.6,
126.0, 124.7, 79.7, 74.6, 60.8, 58.1, 21.6;: HRMS (ESI): (M+H)* Calcd for CzH20NO4S:
394.1113, found 394.1132.

Ph

(4-(2-Hydroxybut-3-en-2-yl)-5-tosyl-1H-pyrrol-3-

yl)(phenyl)methanone (3r) : The product was obtained a pale—yellow
solid (148 mg, 74%); mp: 121-123 °C; *H NMR (500 MHz, CDCls) ¢
10.20 (s, 1H), 7.76-7.70 (m, 3H), 7.57 (t, J = 7.4 Hz, 1H), 7.45 (t, J =
7.7 Hz, 2H), 7.28 (t, J = 8.2 Hz, 3H), 7.21 (s, 1H), 6.31 (dd, J = 17.3,

10.6 Hz, 1H), 5.07 (d, J = 16.9 Hz, 2H), 4.87 (d, J = 10.6 Hz, 1H), 2.42 (s, 3H), 1.62 (s, 3H); 13C
NMR (125 MHz, CDCls) ¢ 192.8, 144.5, 143.7, 139.6, 139.2, 137.6, 132.6, 130.1, 130.0, 129.8,
129.7, 129.5, 129.0, 128.6, 128.4, 127.2, 127.0, 124.6, 112.4, 72.8, 28.9, 21.7; HRMS (ESI):
(M+Na)" Calcd for C22H21NNaO4S: 418.1091, found 418.1091.

HOH o
Me Ph
7\
Ts N
H

J

(4-(1-Hydroxyethyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3s)
. The product was obtained a pale-yellow solid (138 mg, 75%); mp:
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111-113 °C; 'H NMR (500 MHz, DMSO-d6) & 13.04 (s, 1H), 7.81 (d, J = 8.1 Hz, 2H), 7.67 (d, J
= 7.3 Hz, 2H), 7.57 (t, J = 7.4 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 7.40 (d, J = 7.4 Hz, 3H), 5.48 (d,
J=10.4 Hz, 1H), 5.40-5.35 (m, 1H), 2.32 (s, 3H), 1.27 (d, J = 6.5 Hz, 3H); 13C NMR (125 MHz,
DMSO-d6) ¢ 193.2, 145.0, 139.4, 136.0, 133.5, 133.0, 130.8, 129.7, 129.1, 127.3, 126.7, 122.5,
61.6, 24.9, 21.6; HRMS (ESI): (M+Na)* Calcd for C20H1oNNaO4S: 392.0932, found 392.0922.

OH

N
H

—
%ph
Ts /\

(4-(1-Hydroxycyclopentyl)-5-tosyl-1H-pyrrol-3-

yl)(phenyl)methanone (3t) : The product was obtained a pale—yellow
solid (149 mg, 72%); mp: 121-123 °C; *H NMR (500 MHz, CDCls) 6
10.44 (s, 1H), 7.75-7.67 (m, 4H), 7.59-7.55 (m, 1H), 7.42 (dt, J = 21.6,
7.6 Hz, 2H), 7.26 (t, J = 8.5 Hz, 2H), 7.17 (d, J = 3.3 Hz, 1H), 4.40 (s,

1H), 2.40 (s, 3H), 2.19-2.05 (m, 2H), 1.82-1.68 (m, 6H); 3C NMR (125 MHz, CDCls) ¢ 193.0,
144.4, 139.6, 139.2, 138.2, 133.6, 132.6, 132.2, 130.1, 129.7, 129.6, 129.2, 128.5, 128.3, 127.6,
127.0, 126.5, 124.4, 80.4, 41.1, 24.1, 21.7; HRMS (ESI): (M+H)* Calcd for CasH2sNNaOsS:
432.1245, found 432.1240

Me

The
product was obtained a pale—yellow solid (178 mg, 85%); mp: 142-144
°C; 'H NMR (500 MHz, CDCl3) § 10.26 (s, 1H), 7.60 (d, J = 8.1 Hz,
2H), 7.34 (g, J = 1.6 Hz, 1H), 7.28-7.26 (m, 2H), 7.24-7.15 (m, 5H),
7.11 (d, J = 8.0 Hz, 2H), 7.05 (d, J = 8.2 Hz, 2H), 2.33 (d, J = 5.4 Hz,

(4-Phenyl-5-tosyl-1H-pyrrol-3-yl)(p-tolyl)methanone (3u)

6H); 13C NMR (125 MHz, CDCIs) ¢ 190.5, 144.4, 143.1, 138.0, 135.9, 131.4, 130.8, 130.7,
130.1, 129.7, 129.5, 128.9, 128.4, 127.8, 127.6, 127.3, 126.8, 125.6, 21.7; HRMS (ESI): (M+H)"
Calcd for C2sH22NO3S: 416.1320, found 416.1334.

OMe

(4-Methoxyphenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone

(3v) : The product was obtained a pale—yellow solid (187 mg, 86%);
mp: 162-164 °C; 'H NMR (500 MHz, CDCls) 6 10.25 (s, 1H), 7.69
(dd, J =6.9, 1.9 Hz, 2H), 7.33 (d, J = 3.2 Hz, 1H), 7.28-7.26 (m, 2H),
7.23-7.16 (m, 5H), 7.05 (d, J = 8.2 Hz, 2H), 6.78 (dd, J = 6.8, 2.0 Hz,

2H), 3.80 (s, 3H), 2.32 (s, 3H); 13C NMR (125 MHz, CDCls) J 189.5, 163.0, 144.3, 137.9, 131.8,
131.3, 131.1, 130.6, 129.4, 127.7, 127.5, 127.2, 127.2, 126.2, 125.7, 113.3, 55.4, 21.6; HRMS
(ESI): (M+H)* Calcd for CosH22NO,S: 432.1270, found 432.1262.
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(2-Bromophenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3w):
The product was obtained a pale—yellow solid (188 mg, 78%); mp: 147—
149 °C; 'H NMR (500 MHz, CDCls) 6 10.41 (s, 1H), 7.39-7.36 (m,
1H), 7.33 (d, J = 3.4 Hz, 1H), 7.23-7.20 (m, 3H), 7.18-7.13 (m, 4H),
7.11-7.07 (m, 3H), 7.04 (d, J = 8.1 Hz, 2H), 2.32 (s, 3H); 1°C NMR

(125 MHz, CDCls) 6 190.4, 1445, 141.1, 137.7, 133.0, 131.0, 130.7, 130.6, 130.5, 129.5, 129.1,
128.5, 128.3, 127.8, 127.4, 127.3, 126.9, 125.4, 119.5, 21.7; HRMS (ESI): (M+H)" Calcd for
C24H10BrNO3S: 480.0269, found 480.0261.

(4-Fluorophenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3x) :
The product was obtained a pale—yellow solid (158 mg, 75%); mp: 209—
211 °C; *H NMR (500 MHz, CDCls) ¢ 10.62 (s, 1H), 7.71-7.67 (m,
2H), 7.35 (d, J = 3.3 Hz, 1H), 7.27 (d, J = 8.2 Hz, 2H), 7.23-7.13 (m,
5H), 7.05 (d, J = 8.1 Hz, 2H), 6.97-6.93 (m, 2H), 2.32 (s, 3H); *C NMR

(125 MHz, CDCls) ¢ 189.5, 165.1 (d, Jc.r =253.35 Hz), 144.4, 137.8, 134.6, 132.0, 131.9 (d, Jcr
=8.67 Hz), 130.6, 129.4, 127.8, 127.5, 127.1, 127.0, 125.2, 115.1 (d, Jcr =21.19 Hz), 21.6;
HRMS (ESI): (M+H)* Calcd for CasH19FNO3S: 420.1070, found 420.1067.

0
Ph

/\

TsN
H

CF;

(4-Phenyl-5-tosyl-1H-pyrrol-3-y1)(3-

(trifluoromethyl)phenyl)methanone (3y) : The product was obtained a
pale—yellow solid (167 mg, 71%); mp: 161-163 °C; *H NMR (500 MHz,
CDCls) 0 10.55 (s, 1H), 7.82 (t, J = 7.7 Hz, 2H), 7.62 (d, J = 7.8 Hz, 1H),
7.45 (s, 1H), 7.39 (t, J = 7.8 Hz, 1H), 7.26 (t, J = 4.1 Hz, 2H), 7.20-7.15

(m, 3H), 7.12-7.09 (m, 2H), 7.05 (d, J = 8.1 Hz, 2H), 2.32 (s, 3H); *C NMR (125 MHz, CDCls)
5 189.8, 144.6, 139.0, 137.7, 132.4, 131.0, 130.7, 130.7, 130.4, 130.2, 129.9, 129.6, 128.9, 128.6,
128.4, 128.0, 127.7, 127.3, 127.3, 126.2 (q, Jc-r =3.8 Hz 1C), 122.3 (q, Jc.F=272.6 Hz 1C), 21.7;
HRMS (ESI): (M+H)* Calcd for C2sH19F3NO3S: 470.1038, found 470.1030.

[\

Ts

=

NO,

(4-Nitrophenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3z) :
The product was obtained a pale—yellow solid (157 mg, 70%); mp: 130—
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132 °C; 'H NMR (500 MHz, CDCl3) ¢ 10.51 (s, 1H), 8.07 (dd, J = 6.9, 1.9 Hz, 2H), 7.71 (dd, J
= 6.9, 1.9 Hz, 2H), 7.48 (d, J = 3.3 Hz, 1H), 7.25 (d, J = 8.4 Hz, 2H), 7.22-7.14 (m, 3H), 7.10-
7.04 (m, 4H), 2.32 (s, 3H); 3C NMR (125 MHz, CDCls) 6 189.1, 149.4, 144.6, 143.5, 142.0,
137.5, 130.7, 130.6, 130.4, 130.0, 129.5, 128.6, 128.3, 128.2, 128.1, 127.8, 127.7, 127.3, 127.2,
124.9, 123.3, 123.2, 21.6; HRMS (ESI): (M+H)* Calcd for CoaHigN2OsS: 447.1015, found

447.1040.
0
Ph \\
/)
. /A N
s Cl
H

(2-Chloropyridin-3-yl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone
(3aa) : The product was obtained a pale-yellow solid (150 mg, 68%);
mp: 125-127 °C; *H NMR (500 MHz, CDCls) § 10.57 (s, 1H), 8.22 (dd,
J=4.8, 1.9 Hz, 1H), 7.56 (d, J = 3.4 Hz, 1H), 7.42 (dd, J = 7.6, 1.9 Hz,
1H), 7.21-7.16 (m, 3H), 7.14-7.10 (m, 2H), 7.05-6.99 (m, 5H), 2.33 (s,

3H); 3C NMR (125 MHz, CDCls) § 187.9, 150.3, 147.3, 1445, 137.5, 135.3, 130.4, 130.2,
130.0, 129.4, 128.5, 128.0, 127.6, 127.5, 127.3, 125.5, 121.7, 21.6; HRMS (ESI): (M+H)* Calcd
for C23H18CIN20O3S: 437.0727, found 437.0724.

Ts

"

Ph

/ \
N
H

o

s
W/

(4-Phenyl-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-yl)methanone  (3ab):
The product was obtained a pale-yellow solid (175 mg, 85%); mp: 134—
136 °C; 'H NMR (500 MHz, CDCl3) ¢ 10.48 (s, 1H), 7.56 (dd, J = 4.9,
1.0 Hz, 1H), 7.52 (dd, J = 3.8, 1.1 Hz, 1H), 7.47 (d, J = 3.4 Hz, 1H),

7.30-7.20 (m, 7H), 7.06 (d, J = 8.2 Hz, 2H), 7.00 (dd, J = 4.8, 3.8 Hz,

1H), 2.32 (s, 3H); *C NMR (125 MHz, CDCls) ¢ 181.9, 144.6, 144.5, 137.9, 133.7, 133.6,
131.2, 130.6, 130.5, 129.5, 127.9, 127.9, 127.7, 127.7, 127.3, 126.1, 125.3, 21.6; HRMS (ESI):
(M+H)* Calcd for C22H1sNO3S2: 408.0728, found 408.0720.
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Furan-2-yl(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3ac): The
product was obtained a pale—yellow solid (164 mg, 84%); mp: 122-126
°C; 'H NMR (500 MHz, CDCls) 6 10.48 (s, 1H), 7.79 (d, J = 3.4 Hz,
1H), 7.51 (t, J = 0.8 Hz, 1H), 7.31-7.26 (m, 5H), 7.19-7.17 (m, 2H),
7.10-7.05 (m, 3H), 6.45 (q, J = 1.7 Hz, 1H), 2.33 (s, 3H); 13°C NMR

(125 MHz, CDCls) ¢ 176.1, 153.2, 145.9, 144.3, 137.8, 131.4, 130.9, 130.4, 129.4, 127.7, 127.6,
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127.5, 127.2, 126.9, 123.7, 118.5, 112.2, 21.6; HRMS (ESI): (M+H)* Calcd for Cz2H1sNO4S:
392.0957, found 392.0949.

\ S o ‘ Thiophen-2-yl(4-(thiophen-3-yl)-5-tosyl-1H-pyrrol-3-yl)methanone
4 \S ] (3ad) : The product was obtained a pale—yellow solid (180 mg, 86%);

Ts /N\ mp: 137-139 °C; 'H NMR (500 MHz, DMSO-d6) 6 13.07 (s, 1H), 7.85
H ) (d,J=4.7Hz, 1H), 7.70 (s, 1H), 7.61 (s, 1H), 7.40 (d, J = 3.2 Hz, 3H),

7.26 (d, J = 26.9 Hz, 3H), 7.08 (s, 1H), 6.86 (s, 1H), 2.23 (s, 3H); *C NMR (125 MHz, DMSO-
d6) o 181.5, 145.0, 144.6, 139.1, 134.9, 134.5, 131.5, 130.6, 130.3, 129.0, 128.1, 128.0, 127.0,
126.0, 124.7, 124.4, 21.5; HRMS (ESI): (M+H)* Calcd for CoH1sNOsSs: 414.0292, found
414.0283.

S Furan-2-yl(4-(thiophen-3-yl)-5-tosyl-1H-pyrrol-3-yl)methanone

\/ 2 o (3ae) : The product was obtained a pale—yellow solid (171 mg, 85%);

R -/ mp: 163-165 °C; 'H NMR (500 MHz, DMSO-d6) ¢ 13.09 (s, 1H), 7.95

N (d, J = 1.1 Hz, 1H), 7.82 (d, J = 3.4 Hz, 1H), 7.45-7.40 (m, 3H), 7.30

(dd, J = 4.2, 3.0 Hz, 3H), 7.22 (d, J = 3.4 Hz, 1H), 6.87 (dd, J = 4.9, 0.8

Hz, 1H), 6.66 (q, J = 1.7 Hz, 1H), 2.33 (s, 3H); 1*C NMR (125 MHz, DMSO-d6) § 176.0, 152.7,

147.9, 144.6, 139.0, 131.5, 130.6, 130.3, 128.5, 127.9, 127.0, 125.8, 125.0, 124.6, 123.5, 119.5,
112.9, 21.5; HRMS (ESI): (M+H)" Calcd for C20H16NO4S,: 398.0521, found 398.0545.

Et (4-(4-Ethylphenyl)-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-
o yl)methanone (3af): The product was obtained a pale-yellow solid
\ /| | (196 mg, 89%); mp: 161-163 °C; *H NMR (500 MHz, CDCl3) ¢ 10.65
(s, 1H), 7.55-7.51 (m, 2H), 7.44 (s, 1H), 7.30 (d, J = 8.2 Hz, 2H), 7.13
(d, J = 8.1 Hz, 2H), 7.06 (dd, J = 10.0, 8.4 Hz, 4H), 6.99 (dd, J = 4.8,
3.8 Hz, 1H), 2.62 (q, J = 7.6 Hz, 2H), 2.31 (s, 3H), 1.22 (t, J = 7.6 Hz, 3H); 13C NMR (125 MHz,
CDCl3) ¢ 182.0, 144.8, 144.4, 144.0, 138.0, 133.7, 133.6, 130.8, 130.6, 129.5, 128.5, 127.9,
127.6, 127.4, 127.2, 1265, 125.0, 28.7, 21.7, 15.8; HRMS (ESI): (M+H)" Calcd for
C24H22NO3S2: 436.1041, found 436.1035.

/7 \
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MeO (4-(4-Methoxyphenyl)-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-

yl)methanone (3ag) : The product was obtained a pale—yellow solid (198
/ \ N S16
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mg, 90%); mp: 185-187 °C; 'H NMR (500 MHz, CDCls) 6 10.10 (s, 1H), 7.56 (dd, J = 4.9, 1.1
Hz, 1H), 7.51-7.48 (m, 2H), 7.31 (d, J = 8.4 Hz, 2H), 7.17 (dd, J = 6.6, 2.1 Hz, 2H), 7.09 (d, J =
8.1 Hz, 2H), 7.01 (dd, J = 4.9, 3.8 Hz, 1H), 6.81 (dd, J = 6.7, 2.1 Hz, 2H), 3.81 (s, 3H), 2.34 (s,
3H); 3C NMR (125 MHz, CDCls) § 182.0, 159.4, 144.7, 1445, 138.0, 133.7, 133.6, 132.0,
130.3, 129.5, 127.9, 127.7, 127.3, 125.7, 125.5, 123.3, 113.2, 55.3, 21.7; HRMS (ESI): (M+H)*
Calcd for C23H20NO4S,: 438.0834, found 438.0828.

Ph OH o
Ph

7\
Ts N

H
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(4-(Hydroxydiphenylmethyl)-5-tosyl-1H-pyrrol-3-

yl)(phenyl)methanone (3ah): The product was obtained a pale—yellow
solid (218 mg, 85%); mp: 115-117 °C; *H NMR (500 MHz, CDCl3) ¢
10.14 (s, 1H), 7.47 (q, J = 7.3 Hz, 3H), 7.31-7.19 (m, 9H), 7.06 (d, J =
8.4 Hz, 2H), 7.03-7.00 (m, 5H), 6.89 (d, J = 3.3 Hz, 1H), 5.84 (s, 1H),

2.37 (s, 3H); 3C NMR (125 MHz, CDCls) ¢ 190.5, 145.0, 144.0, 138.7, 137.9, 137.8, 132.6,
129.6, 129.6, 128.4, 127.9, 127.4, 127.3, 126.8, 126.7, 126.5, 125.5, 79.1, 21.6; HRMS (ESI):
(M+Na)" Calcd for Ca1H2sNNaO4S: 530.1402, found 530.1414.

4-(4-Phenyl-5-tosyl-1H-pyrrole-3-carbonyl)-N,N-

dipropylbenzenesulfonamide (3ai): The product was obtained a pale—
yellow solid (176 mg, 65%); mp: 175-177 °C; *H NMR (500 MHz,
CDCl3) 6 10.53 (s, 1H), 7.70 (dd, J = 12.0, 8.8 Hz, 4H), 7.44 (d, J = 3.0

Hz, 1H), 7.27-7.24 (m, 2H), 7.22-7.15 (m, 3H), 7.12-7.10 (m, 2H), 7.05

(d, J = 8.1 Hz, 2H), 3.02 (t, J = 7.7 Hz, 4H), 2.32 (s, 3H), 1.52 (td, J = 15.0, 7.5 Hz, 4H), 0.86 (t,
J=7.4 Hz, 6H); 3C NMR (125 MHz, CDCls) § 189.9, 144.7, 143.0, 141.7, 137.8, 131.2, 130.8,
130.6, 129.9, 129.6, 128.2, 128.1, 127.8, 127.6, 127.4, 126.8, 125.1, 50.2, 22.2, 21.7, 11.4;
HRMS (ESI): (M+H)" Calcd for C3oH33N20sS,: 565.1831, found 565.1863.

Ph
/ \

Ts

=

Me

1-(4-phenyl-5-tosyl-1H-pyrrol-3-yl)ethan-1-one (3aj): The product was
obtained a colourless liquid (52 mg, 30%); *H NMR (500 MHz, CDCls) ¢
7.39-7.37 (m, 2H), 7.32 (t, J = 7.6 Hz, 1H), 7.24-7.19 (m, 4H), 7.12 (d, J =
8.1 Hz, 2H), 7.02-7.00 (m, 2H), 2.30 (s, 3H), 1.84 (s, 3H); *C NMR (125
MHz, DMSO-d6) ¢ 198.2, 148.7, 145.0, 135.1, 134.0, 129.8, 129.6, 129.4,
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128.3, 128.1, 30.5, 21.0; HRMS (ESI): (M+H)" Calcd for Ci19H1sNO3S: 340.1007, found
340.1002.

Ethyl 4-benzoyl-3-phenyl-1H-pyrrole-2-carboxylate (4a) : The
Ph product was obtained a pale—yellow solid (131 mg, 82%); mp: 235-237
7\ °C: 'H NMR (500 MHz, CDCls) 6 9.90 (s, 1H), 7.72-7.70 (m, 2H),
7.47-7.42 (m, 1H), 7.36 (d, J = 13.2 Hz, 1H), 7.32-7.29 (m, 4H), 7.26-
7.20 (m, 3H), 4.18 (q, J = 7.1 Hz, 2H), 1.12 (t, J = 7.1 Hz, 3H) ; 3C
NMR (125 MHz, CDCls) 6 191.3, 161.2, 139.1, 133.4, 132.1, 130.5, 129.6, 128.2, 127.7, 127 4,
126.4, 125.2, 121.0, 60.9, 14.1,; HRMS (ESI): (M+H)" Calcd for C2oH1sNO3: 320.1287, found

320.1293.

Et0,C

Iz

Me Ethyl 4-benzoyl-3-(p-tolyl)-1H-pyrrole-2-carboxylate (4b): The
o product was obtained a pale—yellow solid (143 mg, 85%); mp: 160-162

— Phl  °C: 'H NMR (500 MHz, CDCls) ¢ 10.03 (s, 1H), 7.73 (d, J = 7.7 Hz,
RGN 2H), 7.45 (t, J = 7.4 Hz, 1H), 7.34 (t, J = 7.6 Hz, 2H), 7.27-7.25 (m,

1H), 7.20 (d, J = 8.0 Hz, 2H), 7.04 (d, J = 8.1 Hz, 2H), 4.19 (g, J = 7.1
Hz, 2H), 2.28 (s, 3H), 1.15 (t, J = 7.1 Hz, 3H); 3C NMR (125 MHz, CDCls) ¢ 191.4, 161.3,
139.3, 136.9, 132.8, 132.1, 130.3, 129.6, 128.2, 128.1, 124.9, 120.9, 60.8, 21.4, 14.2; HRMS
(ESI): (M+H)* Calcd for Co1Ha0NOs: 334.1443, found 334.1436.

By Ethyl 4-benzoyl-3-(4-(tert-butyl)phenyl)-1H-pyrrole-2-carboxylate
(4c) : The product was obtained a pale—yellow solid (167 mg, 88%);
— Ph| mp: 184-186 °C; 'H NMR (500 MHz, CDCls) 6 9.73 (s, 1H), 7.67 (dd,

EtO,C ™™y J=8.2,1.2 Hz, 2H), 7.43-7.38 (m, 2H), 7.31-7.26 (m, 2H), 7.23 (s, 4H),
420 (g, J = 7.1 Hz, 2H), 1.27 (s, 9H), 1.14 (t, J = 7.1 Hz, 3H); °C

NMR (125 MHz, CDCIs) ¢ 191.5, 161.2, 150.0, 139.1, 132.7, 131.9, 130.2, 130.1, 129.5, 128.0,
127.8, 125.3, 124.2, 120.8, 60.8, 34.6, 31.4, 14.0; HRMS (ESI): (M+H)" Calcd for C24H26NOs:

376.1913, found 376.1905.

I

Ethyl 4-(2-chloronicotinoyl)-3-phenyl-1H-pyrrole-2-carboxylate
(4d) : The product was obtained a pale-yellow solid (134 mg, 75%);
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mp: 189-191 °C; H NMR (500 MHz, CDCls) 6 10.41 (s, 1H), 8.25 (dd, J = 4.9, 1.9 Hz, 1H),
7.53 (d, J = 3.6 Hz, 1H), 7.47 (dd, J = 7.5, 1.9 Hz, 1H), 7.20-7.14 (m, 5H), 7.04 (dd, J = 7.6, 4.8
Hz, 1H), 4.13 (q, J = 7.1 Hz, 2H), 1.04 (t, J = 7.1 Hz, 3H); *C NMR (125 MHz, CDCls) ¢ 188.4,
161.0, 150.1, 147.3, 137.5, 135.9, 132.6, 131.8, 130.1, 128.6, 127.3, 127.2, 125.1, 121.8, 121.6,
60.8, 13.8; HRMS (ESI): (M+H)* Calcd for C1oH1sCIN2O3: 355.0849, found 355.0844.

Ethyl 4-(furan-2-carbonyl)-3-phenyl-1H-pyrrole-2-carboxylate (4e):

(0]
Ph \o ] The product was obtained a pale—yellow solid (124 mg, 80%); mp: 152—
ELO.C / 154 °C; *H NMR (500 MHz, CDCls3) 6 10.16 (s, 1H), 7.72 (d, J = 3.4
2
N Hz, 1H), 7.52 (d, J = 0.8 Hz, 1H), 7.36-7.25 (m, 5H), 7.10 (d, J = 3.6

Hz, 1H), 6.47 (g, J = 1.7 Hz, 1H), 4.16 (g, J = 7.1 Hz, 2H), 1.09 (t, J =
7.1 Hz, 3H); 3C NMR (125 MHz, CDCls) ¢ 176.9, 161.3, 153.6, 145.9, 133.8, 132.6, 130.2,
128.0, 127.3, 127.2, 123.4, 121.0, 118.4, 112.2, 60.8, 14.0; HRMS (ESI): (M+H)* Calcd for
Ci1sH1sNO4: 310.1079, found 310.1074.

.

oh o Ethyl 4-phenyl-5-tosyl-1H-pyrrole-3-carboxylate (5a): The product

A OEt| \vas obtained a pale—yellow solid (140 mg, 75%); mp: 140-142 °C; 'H

Ts NMR (500 MHz, CDCls) ¢ 10.10 (s, 1H), 7.58 (d, J = 3.4 Hz, 1H),
H

) 7.37-7.24 (m, 5H), 7.15-7.13 (m, 2H), 7.07 (d, J = 8.1 Hz, 2H), 4.07 (q,
J = 7.1 Hz, 2H), 2.34 (s, 3H), 1.07 (t, J = 7.1 Hz, 3H); 3C NMR (125 MHz, CDCl3) ¢ 163.3,
152.3, 144.2, 141.9, 138.0, 131.3, 130.6, 130.5, 130.0, 129.3, 128.3, 127.8, 127.5, 127.2, 126.3,
117.7, 60.0, 21.6, 14.0; HRMS (ESI): (M+H)" Calcd for C2oH19NNaO4S: 3392.0932, found
392.0927.

o)

H

o

MeOHOMe
Ts /N\

Dimethyl 2-tosyl-1H-pyrrole-3,4-dicarboxylate (5b) : The product
was obtained a pale—yellow solid (144 mg, 82%); mp: 156158 °C; H
NMR (500 MHz, CDCls) 6 10.72 (s, 1H), 7.86 (d, J = 8.2 Hz, 2H), 7.46
(d, J =3.3 Hz, 1H), 7.28 (d, J = 8.4 Hz, 2H), 3.94 (s, 3H), 3.78 (s, 3H),
2.38 (s, 3H); 13C NMR (125 MHz, CDCls) 6 164.2, 162.8, 145.1, 137.5,

130.0, 128.6, 127.7, 126.9, 121.7, 116.7, 53.0, 51.9, 21.6; HRMS (ESI): (M+H)* Calcd for
C1sH1sNOsS: 338.0698, found 338.0693.
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o Morpholino(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (5c) :The
TZ'{LN/\\O product was obtained a colourless solid (125 mg, 60%); mp: 176-178
Ts /N\ — °C; 'H NMR (500 MHz, DMSO-d6) 6 12.75 (s, 1H), 7.43 (d, J = 8.2
H Hz, 2H), 7.39-7.38 (m, 3H), 7.32 (d, J = 3.3 Hz, 1H), 7.28 (d, J = 8.2

Hz, 2H), 7.21-7.19 (m, 2H), 3.38-3.33 (m, 4H), 3.27 (s, 1H), 3.05-3.01 (m, 2H), 2.51 (d, J = 1.6
Hz, 1H), 2.30 (s, 3H); °C NMR (125 MHz, DMSO-d6) ¢ 164.1, 143.8, 139.2, 131.8, 130.0,

129.7,127.7, 127.2, 126.2, 124.3, 123.6, 120.6, 65.5, 39.1, 20.9; HRMS (ESI): (M+H)" Calcd for
C22H23N204S: 411.1379, found 411.1370.

Scheme 3. Scope of 1,3-Bis-Arylynones

To the solution of ynone 1 (0.5 mmol), isocyanide 2 (1.2 mmol) and 4.0 equiv. of anhydrous
'BUOK in 3.0 mL of DMSO were added. The resulting reaction mixture was stirred at 25°C for
0.15 h. Progress of the reaction was monitored by TLC analysis, after completion of starting
materials; the reaction mixture was poured in water and extracted by ethyl acetate (3X10 mL).
The organic layer was washed with saturated brine solution and dried over Na;SO4. The crude
material was purified by column chromatography on silica gel (100-200 mesh) (hexane—
ethylacetate, 7:3). The structure and purity of known product 6 were confirmed by their physical
and spectral data such as *H NMR, *C NMR, HRMS.

O O_Ar

fo) (o) @ Ar
'BuOK (4.0 equiv) Ar
Ar)j\ /]\Ar + OO s - |
Ar DMSO, rt, 15 min HN 3 32 —NH
2a-b R* R

1 (0.5 mmol) (1.2 mmol) 6a-c R3=Ts, CO,Et

(6a): The product was obtained a pale—yellow solid (285 mg,
78%); mp: 150-152 °C; 'H NMR (500 MHz, DMSO-d6) ¢
13.20 (s, 2H), 7.66 (d, J = 7.1 Hz, 4H), 7.54-7.52 (m, 4H),
7.46-7.42 (m, 8H), 7.35 (d, J = 8.5 Hz, 4H), 7.19 (d, J = 7.3
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Hz, 4H), 2.36 (s, 6H); *C NMR (125 MHz, DMSO-d6) § 189.7, 144.2, 139.2, 139.2, 139.0,
137.0, 132.7, 132.2, 131.4, 130.3, 130.1, 129.8, 129.6, 129.5, 129.4, 128.9, 128.8, 128.0, 127.4,
127.4, 127.1, 126.6, 124.2, 21.4; HRMS (ESI): (M+H)* Calcd for Ca2H32N2NaOesS2: 747.1599,
found 747.1594.

Diethyl 3,3'-(1,3-phenylene)bis(4-benzoyl-1H-pyrrole-2-carboxylate)
(6b): The product was obtained a pale—yellow solid (312 mg, 80%); mp:
170-172 °C; *H NMR (500 MHz, CDCls) § 9.85 (s, 2H), 7.70 (d, J = 7.3
Hz, 4H), 7.42-7.36 (m, 3H), 7.32-7.28 (m, 6H), 7.19 (dd, J = 7.7, 1.5 Hz,
2H), 7.09 (t, J = 7.6 Hz, 1H), 4.14 (9, J = 7.1 Hz, 4H), 1.07 (t, J = 7.1
Hz, 6H); 3C NMR (125 MHz, CDCls) § 191.0, 161.5, 139.0, 132.8,
132.1, 132.0, 129.7, 129.6, 129.4, 128.1, 127.8, 127.5, 125.9, 125.1,
121.0, 60.9, 14.0; HRMS (ESI): (M+H)* Calcd for Cz4H20N20s:
561.2026, found 561.2022.

Thiophen-2-yl(4-(3-(4-(thiophene-2-carbonyl)-2-tosyl-1H-
pyrrol-3-yl)phenyl)-5-tosyl-1H-pyrrol-3-yl)methanone (6c):
The product was obtained a pale-yellow solid (320 mg, 82%);
mp: 140-142 °C; '*H NMR (500 MHz, DMSO-d6) 6 13.04 (s,
2H), 7.94 (dd, J = 4.9, 0.8 Hz, 2H), 7.76 (d, J = 3.3 Hz, 2H),
7.73 (d, J = 3.2 Hz, 2H), 7.46 (d, J = 8.2 Hz, 4H), 7.19-7.12 (m, 7H), 7.01 (dd, J = 7.7, 1.4 Hz,
2H), 6.94 (s, 1H), 2.26 (s, 6H); *C NMR (125 MHz, DMSO-d6) § 181.3, 145.1, 144.3, 139.2,
134.8, 134.6, 132.4, 131.3, 130.1, 129.8, 129.1, 128.2, 128.0, 127.5, 126.8, 124.1, 21.5; HRMS
(ESI): (M+H)* Calcd for CasH29N206S4: 737.0908, found 737.0904.

Scheme 4. Synthetic Utility

Synthetic Transformation via Isocyanide Insertion

In an oven-dried flask,products 3 (1.0 mmol), Pd(OAc)2 (5.0 mol%), PPhs (5.0 mol%), and
Cs2CO3 1.0 equiv. were dissolved in DMSO (2 mL) at room temperature , then tert-butyl
isocyanides (1.2 mmol) were added using a syringe. The mixture was stirred at 100 °C and
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monitored by TLC. After completion of starting materials (about 12 h), the reaction mixture was

poured in water and extracted by ethyl acetate (3X10 mL). The organic layer was washed with

saturated brine solution and dried over Na;SOs. The crude material was purified by column

chromatography on silica gel (100-200 mesh) (hexane—ethylacetate, 7:3). The structure and

purity of known product 8a-c was confirmed by their physical and spectral data such as ‘H
NMR, C NMR, HRMS.

R4

Pd(OAc), (5.0 mol %)
o ® PPh3 (5.0 mol %)
+ CEN—% >
Cs,CO3 (1.0 equiv.)
7 100 °C, DMSO, 15 h
Y = Br, Cl

ONH
o
/ \ Q

Ts N
H

N-(tert-butyl)-2-(4-phenyl-5-tosyl-1H-pyrrole-3-carbonyl)benzamide
(8a) : The product was obtained a pale—yellow solid (186 mg, 74%); mp:
141-143 °C; *H NMR (500 MHz, CDCls) 6 10.49 (s, 1H), 7.48 (d, J =
7.1 Hz, 1H), 7.38-7.32 (m, 1H), 7.30-7.24 (m, 3H), 7.23-7.20 (m, 5H),
7.14 (d, J = 8.2 Hz, 2H), 7.00 (d, J = 8.2 Hz, 2H), 5.88 (s, 1H), 2.31 (s,
3H), 1.20 (s, 9H); 3C NMR (125 MHz, CDCls) 6 191.5, 168.0, 144.2,
139.0, 137.8, 136.6, 131.0, 130.7, 130.0, 130.0, 129.7, 129.3, 128.7,

128.4, 128.3, 127.7, 127.4, 127.2, 125.4, 51.9, 28.3, 21.5, ; HRMS (ESI): (M+H)* Calcd for
C29H29N204S: 501.1848, found 501.1833.

AV,
NH
Et )
SRYa
B
Ts N
H

N-(tert-butyl)-2-(4-(4-ethylphenyl)-5-tosyl-1H-pyrrole-3-

carbonyl)benzamide (8b): The product was obtained a pale-yellow
solid (191 mg, 72%); mp: 144-146 °C; *H NMR (500 MHz, CDCls) 6
10.58 (s, 1H), 7.49-7.47 (m, 1H), 7.36-7.24 (m, 3H), 7.20 (d, J = 3.3
Hz, 1H), 7.13 (t, J = 8.3 Hz, 4H), 7.03 (d, J = 8.1 Hz, 2H), 6.99 (d, J =
8.1 Hz, 2H), 5.89 (s, 1H), 2.63 (q, J = 7.6 Hz, 2H), 2.31 (s, 3H), 1.24 (t,

J = 7.6 Hz, 3H), 1.19 (s, 9H); *C NMR (125 MHz, CDCl3) 6 191.6, 168.1, 144.0, 143.8, 139.1,
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137.9, 136.5, 130.6, 130.2, 130.0, 129.7, 129.2, 128.8, 128.4, 128.3, 128.1, 127.5, 127.3, 126.8,
125.3, 51.9, 28.3, 21.5, 15.8; HRMS (ESI): (M+H)" Calcd for Ca1HssN204S: 529.2161, found
529.2155.

N-(tert-butyl)-3-(4-phenyl-5-tosyl-1H-pyrrole-3-
carbonyl)picolinamide (8c): The product was obtained a pale—yellow
solid (176 mg, 70%); mp: 149151 °C; *H NMR (500 MHz, CDCls) §
10.03 (s, 1H), 8.20 (dd, J = 4.7, 1.6 Hz, 1H), 7.71 (d, J = 3.3 Hz, 1H),
7.53 (s, 1H), 7.37 (dd, J = 7.8, 1.6 Hz, 1H), 7.18-7.11 (m, 3H), 7.08-
7.01 (m, 3H), 6.93 (t, J = 7.7 Hz, 2H), 6.79-6.77 (m, 2H), 2.31 (s, 3H),
1.38 (s, 9H); *C NMR (125 MHz, CDCls) ¢ 190.2, 162.4, 147.8, 147.5, 144.1, 137.9, 136.7,
135.6, 130.7, 130.4, 129.4, 129.3, 127.8, 127.4, 126.9, 126.7, 126.2, 124.7, 50.9, 28.7, 21.5;
HRMS (ESI): (M+H)* Calcd for C2sH2sN304S: 502.1801, found 502.1779.

Synthesis of Pyrrole-triazole hybrid

o o Ph
o
Ph  Br Ph
Ph /g\\\ Ph Cul NaN; _ N:N\N
I\ / \ — T PN =
N~ TS K,CO3 DMF Ts @(\Br on
H 65 °C / 2 Ts 2
3a 7" 10, 80% 11 12, 76%

In a round-bottomed flask, the respective pyrrole 3 and KoCOs were solubilized in DMF (2 mL)
at room temperature. Pure propargyl bromide was then added slowly under ice bath at 0-5 °C.
The mixture was magnetically stirred at 65 °C for 5 h. After completion of starting materials, the
reaction mixture was poured in water and extracted by ethyl acetate (3X10 mL). The organic
layer was washed with saturated brine solution and dried over Na>SO4. The crude material was
purified by column chromatography on silica gel (100-200 mesh) (hexane—ethylacetate, 7:3).
The structure and purity of known product 9a was confirmed by their physical and spectral data
such as *H NMR, ¥C NMR, HRMS. Procedure followed those reported in literature.*

To a stirred solution of H,O/'BuOH 1:1 at room temperature, the respective pyrrole (9a), 1-
(bromomethyl)-2-nitrobenzene (10), and NaNs were added as one portion. After 30 min under

magnetic stirring, Cul was also added at room temperature. The reaction mixture was then heated
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at 80 °C for 4 h. After completion of starting materials, the reaction mixture was poured in water
and extracted by ethyl acetate (3X10 mL). The organic layer was washed with saturated brine
solution and dried over Na,SO4. The crude material was purified by column chromatography on
silica gel (100-200 mesh) (hexane—ethylacetate, 6:4). The structure and purity of known product
12 was confirmed by their physical and spectral data such as *H NMR, ¥C NMR, HRMS.
Procedure followed those reported in literature.*

Phenyl(4-phenyl-1-(prop-2-yn-1-yl)-5-tosyl-1H-pyrrol-3-yl)methanone

] Ph (10): The product was obtained a pale—yellow solid (175 mg, 80%); mp:

Te /N\ 135-137 °C; *H NMR (500 MHz, CDCl3) § 7.64-7.61 (m, 3H), 7.43-7.39
\ (m, 1H), 7.35 (d, J = 8.4 Hz, 2H), 7.30-7.26 (m, 2H), 7.22-7.16 (m, 3H),

D 7.14-7.09 (m, 4H), 5.29 (d, J = 2.5 Hz, 2H), 2.58 (t, J = 2.5 Hz, 1H), 2.34

(s, 3H); *C NMR (125 MHz, CDCls) 6 190.2, 144.2, 138.8, 138.4, 134.5, 132.2, 131.8, 131.1,
130.8, 129.8, 129.4, 129.3, 129.0, 128.2, 128.0, 127.7, 127.2, 127.1, 126.8, 123.7, 76.5, 76.4,
39.5, 21.5; HRMS (ESI): (M+H)* Calcd for Co7H22NO3S: 440.1320, found 440.1315.

on (1-((1-(2-Nitrobenzyl)-1H-1,2,3-triazol-4-yl)methyl)-4-
o NN, p phenyl-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone  (12):
Ph \—N \)wN NOz The product was obtained a pale-yellow solid (236 mg,
Ts 76%); mp: 148-150 °C; *H NMR (500 MHz, CDCls) § 8.16

(dd, J = 8.1, 1.2 Hz, 1H), 7.98 (s, 1H), 7.65-7.60 (m, 3H), 7.56-7.52 (m, 2H), 7.44-7.40 (m, 1H),
7.31-7.23 (m, 4H), 7.20-7.13 (m, 3H), 7.09-7.04 (m, 5H), 5.94 (s, 2H), 5.75 (s, 2H), 2.33 (s, 3H);
13C NMR (125 MHz, CDCls) 6 190.0, 147.4, 144.1, 143.5, 138.9, 138.5, 134.5, 134.3, 132.6,
132.2, 131.9, 130.7, 130.3, 129.8, 129.3, 129.3, 128.1, 127.6, 127.2, 126.9, 126.5, 125.5, 124.9,
123.8, 51.1, 44.8, 21.5; HRMS (ESI): (M+H)* Calcd for CasHsNsOsS: 618.1811, found
618.1806.

OMe tert-butyl 4-benzoyl-3-(3-methoxyphenyl)-2-tosyl-1H-pyrrole-1-

o carboxylate (14): The product was obtained a pale—yellow solid (22

~( | mg, 84%); mp: 198-200 °C; *H NMR (500 MHz, CDCls) ¢ 7.63-7.59
Ts N
|
Boc
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(m, 3H), 7.39 (t, J = 7.4 Hz, 1H), 7.33 (d, J = 8.2 Hz, 2H), 7.25 (t, J = 7.7 Hz, 2H), 6.91 (t, J =
8.0 Hz, 3H), 6.61-6.56 (m, 2H), 6.29 (d, J = 1.5 Hz, 1H), 3.55 (s, 3H), 2.22 (s, 3H), 1.60 (s, 9H);
13C NMR (125 MHz, CDCls) 6 189.8, 158.5, 147.7, 143.7, 138.2, 137.8, 135.8, 132.6, 132.4,
130.3, 129.5, 129.3, 128.6, 128.4, 128.2, 128.0, 124.1, 123.0, 115.0, 114.0, 87.8, 54.9, 27.5,
21.4; HRMS (ESI): (M+H)* Calcd for CsoH30NOsS: 532.1794, found 532.1790.
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1-Phenyl-4-(prop-2-yn-1-yloxy)but-2-yn-1-one (1q)
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HRMS

X
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1-Phenyl-4-(prop-2-yn-1-yloxy)but-2-yn-1-one (1q)
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IH NMR
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4-Hydroxy-4-methyl-1-phenylhex-5-en-2-yn-1-one (1r)
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BC NMR
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HRMS
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4-Hydroxy-4-methyl-1-phenylhex-5-en-2-yn-1-one (1r)
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HRMS
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4-Hydroxy-1-phenylpent-2-yn-1-one (1s)
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IH NMR

3-(1-Hydroxycyclopentyl)-1-phenylprop-2-yn-1-one (1t)

g g 38
38 /g
J A\ ] i
E!D ?!D ﬁ!l) 5.‘D 4!0 3.‘D 2.‘[) 1‘.D [‘)
N N [ e e |
O ; T :

S36



3-(1-Hydroxycyclopentyl)-1-phenylprop-2-yn-1-one (1t)
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3-(1-Hydroxycyclopentyl)-1-phenylprop-2-yn-1-one (1t)
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1-(thiophen-2-yl)-3-(thiophen-3-yl)prop-2-yn-1-one (1lad)
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1-(thiophen-2-yl)-3-(thiophen-3-yl)prop-2-yn-1-one (1lad)
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1-(thiophen-2-yl)-3-(thiophen-3-yl)prop-2-yn-1-one (1ad)
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1-(Furan-2-yl)-3-(thiophen-3-yl)prop-2-yn-1-one (1ae)
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1-(Furan-2-yl)-3-(thiophen-3-yl)prop-2-yn-1-one (1ae)
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1-(Furan-2-yl)-3-(thiophen-3-yl)prop-2-yn-1-one (1ae)
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Et

3-(4-Ethylphenyl)-1-(thiophen-2-yl)prop-2-yn-1-one (1af)
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Et

3-(4-Ethylphenyl)-1-(thiophen-2-yl)prop-2-yn-1-one (1af)
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HRMS

3-(4-Ethylphenyl)-1-(thiophen-2-yl)prop-2-yn-1-one (1af)
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4-Hydroxy-1,4,4-triphenylbut-2-yn-1-one (1ah)
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4-Hydroxy-1,4,4-triphenylbut-2-yn-1-one (1ah)
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4-Hydroxy-1,4,4-triphenylbut-2-yn-1-one (1ah)
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3,3'-(1,3-Phenylene)bis(1-(thiophen-2-yl)prop-2-yn-1-one) (1lam)
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|

3,3'-(1,3-Phenylene)bis(1-(thiophen-2-yl)prop-2-yn-1-one) (1lam)
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HRMS

3,3'-(1,3-Phenylene)bis(1-(thiophen-2-yl)prop-2-yn-1-one) (1lam)
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IH NMR
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Phenyl(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3a)
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Phenyl(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3a)

BC NMR
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HRMS
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Phenyl(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3a)
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'H NMR
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Phenyl(4-(o-tolyl)-5-tosyl-1H-pyrrol-3-yl)methanone (3b)
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1BC NMR
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Phenyl(4-(o-tolyl)-5-tosyl-1H-pyrrol-3-yl)methanone (3b)
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(4-(4-Methoxyphenyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3f)
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(4-(4-Fluorophenyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3j)
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Phenyl(4-(thiophen-3-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (3m)
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Phenyl(4-(thiophen-3-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (3m)
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(4-(Cyclohex-1-en-1-yl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3n)
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BC NMR
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(4-(Cyclohex-1-en-1-yl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3n)
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(4-(Cyclohex-1-en-1-yl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3n)
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(4-Cyclohexyl-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (30)
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BC NMR
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(4-Cyclohexyl-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (30)
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(4-Cyclohexyl-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (30)

Lt 1o .. 3632501 4309136  5p3543 6220288 7028625 (7865988 8817564 [993651 10539052 1252,0220

104

S = e

S100




IH NMR

o
Ph
7\

Ts N
H

(4-Cyclopropyl-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3p)
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(4-Cyclopropyl-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3p)
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(4-Cyclopropyl-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3p)
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13C NMR
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Phenyl (4-((prop-2-yn-1-yloxy)methyl)-5-tosyl-1H-pyrrol-3-yl)methanone (3q)
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(4-(2-Hydroxybut-3-en-2-yl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3r)
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(4-(2-Hydroxybut-3-en-2-yl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3r)
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(4-(2-Hydroxybut-3-en-2-yl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3r)
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(4-(1-Hydroxyethyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3s)
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(4-(1-Hydroxyethyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3s)
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(4-(1-Hydroxycyclopentyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3t)
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(4-(1-Hydroxycyclopentyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3t)
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(4-Phenyl-5-tosyl-1H-pyrrol-3-yl)(p-tolyl)methanone (3u)
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(4-Methoxyphenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3v)
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(4-Methoxyphenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3v)
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(2-Bromophenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3w)
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(2-Bromophenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3w)
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(4-Fluorophenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3x)
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(4-Fluorophenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3x)
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(4-Fluorophenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3x)

= Agilent MassHunter Qualitative Analysis B.06.00 - Defaultm - o lEl
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IH NMR
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(4-Phenyl-5-tosyl-1H-pyrrol-3-yI)(3-(trifluoromethyl)phenyl)methanone (3y)
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BC NMR
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(4-Phenyl-5-tosyl-1H-pyrrol-3-y1)(3-(trifluoromethyl)phenyl)methanone (3y)
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HRMS
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(4-Phenyl-5-tosyl-1H-pyrrol-3-yI)(3-(trifluoromethyl)phenyl)methanone (3y)
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IH NMR
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(4-Nitrophenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3z)

a1 "so 79 78 77 76 75  7a 73 72 71 70 &9
AN AN I PN W NN
g8a3 R2eg % e T

L N N S N

1.0

3
E
E
L A
IIIIIHIIJ'.I;‘I"I"‘9.‘[)"I"I"IE!D‘IIIIIIII?!D‘IIHIHIE.‘D‘H"I"ISED‘II‘IIIII4!D‘IIHIHIB.‘DHH‘ ‘IIjD‘II‘II‘IIII
g

SRR

2324 — ]
0000 — o b

S131



13C NMR
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(4-Nitrophenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3z)

N | ) | e
E gg & g ReAR0BRRRIHARERD

RERARNKHANEREREN

L

200.0 190.0 180.0 170.0 160.0 150.0 140.0 1300 1200 1100 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0

F
21561 — N ] FP———

| JEETER S T A R
3 LR R RL R D g2R g
& SITTRRARAANARNRRNRANN FRR e

S132



HRMS
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(4-Nitrophenyl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3z)
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(2-Chloropyridin-3-yl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3aa)
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(2-Chloropyridin-3-yl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3aa)

2000 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0

£
5

WA In
100.0 90.0
Al NG
RAB3RTE2¢2RTAER

A3 IRYRRARRANRGAR

S135

800 70.0 60.0 50.0

A

GRS
RRE

RARANNRGAY

40.0

300 200 100

21,571 —

0000 — ©



(2-Chloropyridin-3-yl)(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3aa)

jilent MassHunter Qualitative Analysis B.06.00 - Defauit.m
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IH NMR
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(4-Phenyl-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-yl)methanone (3ab)
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(4-Phenyl-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-yl)methanone (3ab)
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(4-Phenyl-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-yl)methanone (3ab)
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IH NMR
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Furan-2-yl(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3ac)
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Furan-2-yl(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3ac)

eEE N (N

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 300 400 300 200 100 ©
| [ A S AN \ |
g g 8% F 39RmRERRANEN 4ge § g
& B 53 5 BARARARRSNEY RRE R

S141



HRMS
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Furan-2-yl(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (3ac)
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Thiophen-2-yl(4-(thiophen-3-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (3ad)
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Thiophen-2-yl(4-(thiophen-3-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (3ad)

! I\ ! IR

g 88 ] 8¢ &3f 30838 ¥4

g i3 ) A3 58R RARN A 33

| A oee) | o . !
g g028943ranngany 39REERR B g
g 33AAARARNANNARY SYSRRRR A °

S144



Ts

Thiophen-2-yl(4-(thiophen-3-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (3ad)
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Furan-2-yl(4-(thiophen-3-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (3ae)
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Furan-2-yl(4-(thiophen-3-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (3ae)
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Furan-2-yl(4-(thiophen-3-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (3ae)
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IH NMR
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(4-(4-Ethylphenyl)-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-yl)methanone (3af)
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BC NMR
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(4-(4-Ethylphenyl)-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-yl)methanone (3af)
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(4-(4-Ethylphenyl)-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-yl)methanone (3af)
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(4-(4-Methoxyphenyl)-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-yl)methanone (3ag)
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1BC NMR
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(4-(4-Methoxyphenyl)-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-yl)methanone (3ag)
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(4-(4-Methoxyphenyl)-5-tosyl-1H-pyrrol-3-yl)(thiophen-2-yl)methanone (3ag)
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IH NMR
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(4-(Hydroxydiphenylmethyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3ah)
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BC NMR
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(4-(Hydroxydiphenylmethyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3ah)
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(4-(Hydroxydiphenylmethyl)-5-tosyl-1H-pyrrol-3-yl)(phenyl)methanone (3ah)
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4-(4-Phenyl-5-tosyl-1H-pyrrole-3-carbonyl)-N,N-dipropylbenzenesulfonamide (3ai)
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4-(4-Phenyl-5-tosyl-1H-pyrrole-3-carbonyl)-N,N-dipropylbenzenesulfonamide (3ai)
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4-(4-Phenyl-5-tosyl-1H-pyrrole-3-carbonyl)-N,N-dipropylbenzenesulfonamide (3ai)
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'H NMR
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1-(4-phenyl-5-tosyl-1H-pyrrol-3-yl)ethan-1-one (3aj)
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BC NMR
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1-(4-phenyl-5-tosyl-1H-pyrrol-3-yl)ethan-1-one (3aj)
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IH NMR
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Ethyl 4-benzoyl-3-phenyl-1H-pyrrole-2-carboxylate (4a)

g
: [
' ) v d
o
7.‘8 IIIIIIII 7.‘7‘ I7!G IIIIII 7!5 IIIIIIIII 7.‘4 ' I7!3 IIIIIII 7.‘2‘ R ‘7.‘1‘ ‘
[ AT | [A N SN AV
B WEWIN R 7 NRARAR  RARRAASRER
E
: ]
ﬁ
i |
i[;.ﬂ ' ‘9.‘0' e ‘8.‘0' T IT.‘D‘ Tt ‘6.‘0‘ T ‘5!0‘ et ‘4!0‘ T ‘3!0' e IZ.‘UI et '1.‘0' e I[I)‘
| el M A AN |
8 RE3IRANGARRARRRARA LEES 548 g

5163



1BC NMR
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Ethyl 4-benzoyl-3-phenyl-1H-pyrrole-2-carboxylate (4a)
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HRMS
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Ethyl 4-benzoyl-3-phenyl-1H-pyrrole-2-carboxylate (4a)
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'H NMR
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Ethyl 4-benzoyl-3-(p-tolyl)-1H-pyrrole-2-carboxylate (4b)
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BC NMR
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Ethyl 4-benzoyl-3-(p-tolyl)-1H-pyrrole-2-carboxylate (4b)
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Ethyl 4-benzoyl-3-(p-tolyl)-1H-pyrrole-2-carboxylate (4b)
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EtO,C

Ethyl 4-benzoyl-3-(4-(tert-butyl)phenyl)-1H-pyrrole-2-carboxylate (4c)
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EtO,C

Ethyl 4-benzoyl-3-(4-(tert-butyl)phenyl)-1H-pyrrole-2-carboxylate (4c)
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Ethyl 4-benzoyl-3-(4-(tert-butyl)phenyl)-1H-pyrrole-2-carboxylate (4c)
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EtO,C

Ethyl 4-(2-chloronicotinoyl)-3-phenyl-1H-pyrrole-2-carboxylate (4d)
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Ethyl 4-(2-chloronicotinoyl)-3-phenyl-1H-pyrrole-2-carboxylate (4d)
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EtO,C

Ethyl 4-(2-chloronicotinoyl)-3-phenyl-1H-pyrrole-2-carboxylate (4d)

Analysis Info Acquisition Date  12/30/2020 2:19:21 PM
Analysis Name  D:\Data\DEC-2020\NKS\29122020-NKS-AN-38.d

Method Pos_tune_low.m Operator Amit S.Sahu

Sample Name  Tmix-131118 Instrument micrOTOF-Q Il 10337
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 v Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 vV Set Dry Gas 4.0 l/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
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EtO,C
H

Ethyl 4-(furan-2-carbonyl)-3-phenyl-1H-pyrrole-2-carboxylate (4e)
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EtO,C

Iz

Ethyl 4-(furan-2-carbonyl)-3-phenyl-1H-pyrrole-2-carboxylate (4e)
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EtO,C

H

Ethyl 4-(furan-2-carbonyl)-3-phenyl-1H-pyrrole-2-carboxylate (4e)

Analysis Info

Analysis Name

Method

Sample Name

Comment

Pos_tune_low.m
Tmix-131118

Acquisition Date
D:\Data\DEC-2020\NKS\29122020-NKS_AN_40.d
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12/30/2020 5:38:07 PM

Amit S.Sahu
micrOTOF-Q Il 10337
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'H NMR
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Ethyl 4-phenyl-5-tosyl-1H-pyrrole-3-carboxylate (5a)
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Ethyl 4-phenyl-5-tosyl-1H-pyrrole-3-carboxylate (5a)

BC NMR
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Ethyl 4-phenyl-5-tosyl-1H-pyrrole-3-carboxylate (5a)

Analysis Info Acquisition Date  12/29/2020 10:50:50 PM
Analysis Name  D:\Data\DEC-2020\NKS\29122020-NKS-AN-46.d
Method Pos_tune_low.m Operator Amit S.Sahu
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'H NMR
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Dimethyl 2-tosyl-1H-pyrrole-3,4-dicarboxylate (5b)
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BC NMR
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Dimethyl 2-tosyl-1H-pyrrole-3,4-dicarboxylate (5b)
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Dimethyl 2-tosyl-1H-pyrrole-3,4-dicarboxylate (5b)

Analysis Info Acquisition Date  12/30/2020 12:02:07 AM
Analysis Name  D:\Data\DEC-2020\NKS\29122020-NKS-AN-41.d

Method Pos_tune_low.m Operator Amit S.Sahu

Sample Name  Tmix-131118 Instrument micrOTOF-Q Il 10337
Comment

Acquisition Parameter

Source Type ESI lon Polarity Pasitive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 v Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 v Set Dry Gas 4.0 l/min
Scan End 3000 miz Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
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Morpholino(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (5c)
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BC NMR
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Morpholino(4-phenyl-5-tosyl-1H-pyrrol-3-yl)methanone (5c)
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Analysis Info
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Diethyl 3,3'-(1,3-phenylene)bis(4-benzoyl-1H-pyrrole-2-carboxylate) (6b)
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Diethyl 3,3'-(1,3-phenylene)bis(4-benzoyl-1H-pyrrole-2-carboxylate) (6b)
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HRMS

Diethyl 3,3'-(1,3-phenylene)bis(4-benzoyl-1H-pyrrole-2-carboxylate) (6b)
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Thiophen-2-yl(4-(3-(4-(thiophene-2-carbonyl)-2-tosyl-1H-pyrrol-3-yl)phenyl)-5-tosyl-1H-
pyrrol-3-yl)methanone (6c)
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Thiophen-2-yl(4-(3-(4-(thiophene-2-carbonyl)-2-tosyl-1H-pyrrol-3-yl)phenyl)-5-tosyl-1H-
pyrrol-3-yl)methanone (6¢)
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Thiophen-2-yl(4-(3-(4-(thiophene-2-carbonyl)-2-tosyl-1H-pyrrol-3-yl)phenyl)-5-tosyl-1H-
pyrrol-3-yl)methanone (6c)
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N-(tert-butyl)-2-(4-phenyl-5-tosyl-1H-pyrrole-3-carbonyl)benzamide (8a)
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BC NMR
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N-(tert-butyl)-2-(4-phenyl-5-tosyl-1H-pyrrole-3-carbonyl)benzamide (8a)
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N-(tert-butyl)-2-(4-phenyl-5-tosyl-1H-pyrrole-3-carbonyl)benzamide (8a)
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N-(tert-butyl)-2-(4-(4-ethylphenyl)-5-tosyl-1H-pyrrole-3-carbonyl)benzamide (8b)
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N-(tert-butyl)-2-(4-(4-ethylphenyl)-5-tosyl-1H-pyrrole-3-carbonyl)benzamide (8b)
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N-(tert-butyl)-2-(4-(4-ethylphenyl)-5-tosyl-1H-pyrrole-3-carbonyl)benzamide (8b)
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N-(tert-butyl)-3-(4-phenyl-5-tosyl-1H-pyrrole-3-carbonyl)picolinamide (8c)
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N-(tert-butyl)-3-(4-phenyl-5-tosyl-1H-pyrrole-3-carbonyl)picolinamide (8c)
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'H NMR
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Phenyl(4-phenyl-1-(prop-2-yn-1-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (10)
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BC NMR
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Phenyl(4-phenyl-1-(prop-2-yn-1-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (10)
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HRMS

Ph

Phenyl(4-phenyl-1-(prop-2-yn-1-yl)-5-tosyl-1H-pyrrol-3-yl)methanone (10)
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'H NMR
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(2-((2-(2-Nitrobenzyl)-1H-1,2,3-triazol-4-yl)methyl)-4-phenyl-5-tosyl-1H-pyrrol-3-
yl)(phenyl)methanone (12)
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BC NMR
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(2-((2-(2-Nitrobenzyl)-1H-1,2,3-triazol-4-yl)methyl)-4-phenyl-5-tosyl-1H-pyrrol-3-
yl)(phenyl)methanone (12)
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(1-((1-(2-Nitrobenzyl)-1H-1,2,3-triazol-4-yl)methyl)-4-phenyl-5-tosyl-1H-pyrrol-3-
yl)(phenyl)methanone (12)
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tert-butyl 4-benzoyl-3-(3-methoxyphenyl)-2-tosyl-1H-pyrrole-1-carboxylate (14)

'H NMR

Ts

OMe

o

7 \
N
Boc’:

Ph

9.00

g3 g :
lgf ,/~
{ J N
' IBfl)I T ‘7.‘0‘ T IE!B‘ T ‘5.‘0‘ T If!.‘l!l‘ T ‘ I3!!}I T ‘2.‘0‘ T Ilfl}I T ‘I‘}I '
et M W W e | | | |
P e e e g i g

S210



BC NMR
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tert-butyl 4-benzoyl-3-(3-methoxyphenyl)-2-tosyl-1H-pyrrole-1-carboxylate (14)
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