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General Information. FEthyl acetate (ACS grade), hexanes (ACS grade),
anhydrous DMF (ACS grade) and anhydrous MeOH (ACS grade) were obtained
commercially and used without further purification. Methylene chloride,
tetrahydrofuran and diethyl ether were purified according to standard methods unless
otherwise noted. Commercially available reagents were used without further
purification. Reactions were monitored by thin layer chromatography (TLC) using
silicycle pre-coated silica gel plates. Flash column chromatography was performed
over silica gel (300-400 mesh). Infrared spectra were recorded on a Nicolet AVATER
FTIR330 spectrometer as thin film and are reported in reciprocal centimeter (cm™).
Mass spectra were recorded with Micromass QTOF, Quadrupole/Time-of-Flight
Tandem mass spectrometer using electron spray ionization.

'H NMR spectra were recorded on a Bruker AV-400 spectrometer and a Bruker
AV-500 spectrometer in chloroform-ds;. Chemical shifts are reported in ppm with the
internal TMS signal at 0.0 ppm as a standard. The data is being reported as (s =
singlet, d = doublet, t = triplet, m = multiplet or unresolved, brs = broad singlet,
coupling constant(s) in Hz, integration).

3C NMR spectra were recorded on on a Bruker AV-400 spectrometer and a Bruker
AV-500 spectrometer in chloroform-d;. Chemical shifts are reported in ppm with the

internal chloroform signal at 77.0 ppm as a standard.



More Reaction Condition Studies

~Is
Ts gold catalyst (20 mol %) \ Ts HN
\fjliw-\/ + PhN,BF, RU(bpy)3.(PF6)2 (2.5 mol %)= ()’6'(12/% . R
6 light sourse | |
1a 2a (8 equiv) solvent, rt, 2 h 3a Ph 4a
Ph
yield (%)?
entry  gold catalyst light sourse solvent "3a 4a
1b IPrAuCl 13 W white LED DMF/MeOH =9:1 <1 <1
2 Ph;PAuNTf, 13 W white LED DMF/MeOH =9:1 14 <1
3 PhsPAUCI 3 W white LED DMF/MeOH =9:1 63 <1
4 Phs;PAuCI 23 W white LED DMF/MeOH =9:1 53 <1
5 PhsPAUCI 5 W blue LED DMF/MeOH=9:1 60 <1

6 PhzPAuCI 36 W CFL DMF/MeOH=9:1 60 <1

@ Measured by 'H NMR using diethyl phthalate as the internal standard. ?
Reaction time: 12 h; >95% of 1a remained unreacted.

Compounds 1a-1m were prepared according to the following procedures and their

data were reported in our previous work.'
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Compounds 5a-5e and 7a were reported in our previous work.
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(S)-4-methyl-N-(undec-1-yn-4-yl)benzenesulfonamide (1a)



98% ee (determined by HPLC: Chiralcel AS-H Column, 5/95 i-PrOH/hexane, 1.0
mL/min, 200 nm, 25 °C; tg = 42.87 min (major), 53.41 min (minor)).

(S)-4-methyl-N-(1-phenylhex-5-yn-3-yl)benzenesulfonamide (1b)

Ph HN/TS
z é

1b
97% ee (determined by HPLC: Chiralcel IC Column, 10/90 i-PrOH/hexane, 0.6
mL/min, 200 nm, 25 °C; tg = 36.35 min (minor), 42.13 min (major)).

(R)-N-(1-cyclohexylbut-3-yn-1-yl)-4-methylbenzenesulfonamide (1¢)

Ts

I
Z

X

1c
98% ee (determined by HPLC: Chiralcel IC Column, 5/95 i-PrOH/hexane, 0.6
mL/min, 200 nm, 25 °C; tg = 51.58 min (minor), 56.19 min (major)).

(R)-4-methyl-N-(1-phenylbut-3-yn-1-yl)benzenesulfonamide (1d)

Ts

I
Z

K

1d



99% ee (determined by HPLC: Chiralcel IC Column, 10/90 i-PrOH/hexane, 0.6
mL/min, 200 nm, 25 °C; tg = 50.11 min (major), 53.24 min (minor)).

(R)-4-methyl-N-(1-(p-tolyl)but-3-yn-1-yl)benzenesulfonamide (1e)

Ts

1

le
98% ee (determined by HPLC: Chiralcel AS-H Column, 20/80 i-PrOH/hexane, 1.0
mL/min, 200 nm, 25 °C; tg = 24.31 min (major), 31.91 min (minor)).

(R)-N-(1-(4-fluorophenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (1f)

HN/TS
jone
F
1f

98% ee (determined by HPLC: Chiralcel IC Column, 10/90 i-PrOH/hexane, 0.6
mL/min, 200 nm, 25 °C; tg = 41.83 min (major), 45.73 min (minor)).

(R)-N-(1-(4-chlorophenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (1g)

98% ee (determined by HPLC: Chiralcel IC Column, 10/90 i-PrOH/hexane, 0.6
mL/min, 200 nm, 25 °C; tg = 41.91 min (major), 47.45 min (minor)).



(R)-N-(1-(4-bromophenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (1h)

Ts

T
Z

t

Br

1h
98% ee (determined by HPLC: Chiralcel IC Column, 10/90 i-PrOH/hexane, 0.6
mL/min, 200 nm, 25 °C; tg = 43.18 min (major), 48.67 min (minor)).

(R)-N-(1-(4-methoxyphenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (1i)

_Ts

I
1z

t

MeO
1i

99% ee (determined by HPLC: Chiralcel AD-H Column, 5/95 i-PrOH/hexane, 1.0
mL/min, 200 nm, 25 °C; tg = 52.71 min (minor), 57.76 min (major)).

(R)-N-(1-(2-bromophenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (1j)

Ts

T
1Z

g

Br

1j
96% ee (determined by HPLC: Chiralcel IC Column, 10/90 i-PrOH/hexane, 0.6
mL/min, 200 nm, 25 °C; tg = 49.12 min (major), 76.79 min (minor)).

(R)-4-methyl-N-(1-(naphthalen-1-yl)but-3-yn-1-yl)benzenesulfonamide (1k)



1k

99% ee (determined by HPLC: Chiralcel IC Column, 10/90 i-PrOH/hexane, 0.6
mL/min, 200 nm, 25 °C; tg = 57.13 min (major), 77.93 min (minor)).

(S)-4-bromo-N-(undec-1-yn-4-yl)benzenesulfonamide (11)

97% ee (determined by HPLC: Chiralcel IB Column, 5/95 i-PrOH/hexane, 1.0

mL/min, 200 nm, 25 °C; tg = 16.27 min (minor), 17.81 min (major)).

(S)-N-(undec-1-yn-4-yl)benzenesulfonamide (1m)

_SO,Ph
HN 2

Im
98% ee (determined by HPLC: Chiralcel AS-H Column, 5/95 i-PrOH/hexane, 1.0
mL/min, 200 nm, 25 °C; tg = 37.79 min (major), 46.33 min (minor)).

PG N2BFs ph,PAUCI (20 mol %) PG
HN" 0
X Ru(bpy)s(PFe); (2.5 mol %) Rr1, N
/,\/ . 3FFe)2 °) R, ) Ar
R’ [ = DMF/MeOH = 9/1,rt, 2 h
R? 13 W white LED Ar
1 2 (8 equiv) 3

General procedure for the synthesis of dihydro-1H-pyrrole 3:



Chiral homopropargyl amide 1 (0.20 mmol), aryldiazonium salt 2 (1.6 mmol, 8.0 eq.),
[Ru(bpy)s](PFs), (4.0 mg, 2.5 mol %) and Ph;PAuCl (20 mg, 20 mol %) were added
to a flame-dried Schlenk flask containing a stirring bar and purged by evacuating the
flask and backfilling with argon three times. In the absence of light, anhydrous
DMF/MeOH: 9/1 (2.0 mL, 0.10 M) was added and the flask was sealed. The mixture
was then stirred under irradiation from 13 W white LED. The reaction mixture was
stirred at room temperature and the progress of the reaction was monitored by TLC.
The reaction typically took 2 h. Upon completion, the mixture was then concentrated
and the residue was purified by chromatography on silicagel (eluent: hexanes/ethyl

acetate) to afford the desired dihydro-1H-pyrrole 3.

(S)-2-heptyl-4,5-diphenyl-1-tosyl-2,3-dihydro-1H-pyrrole (3a)

Compound 3a was prepared in 65% yield (61.6 mg) according to the general
procedure (Table 2, entry 1). Pale yellow oil. [a]p *° = +122.2° (¢ = 1.0, CHCl3). 98%
ee (determined by HPLC: Chiralcel AD-H Column, 5/95 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 5.99 min (minor), 9.35 min (major)). "H NMR (500 MHz, CDCls)
0 7.61 (d, J =8.0 Hz, 2H), 7.38 — 7.32 (m, 2H), 7.31 — 7.23 (m, 5H), 7.15 - 7.07 (m,
3H), 6.90 — 6.74 (m, 2H), 4.34 —4.21 (m, 1H), 2.71 (dd, J = 15.5, 8.5 Hz, 1H), 2.45 (s,
3H), 2.02 (d, J = 15.5 Hz, 1H), 1.89 — 1.76 (m, 1H), 1.67 — 1.47 (m, 3H), 1.44 — 1.20
(m, 8H), 0.89 (t, J = 6.5 Hz, 3H); °C NMR (125 MHz, CDCl5) § 143.5, 136.5, 135.9,
135.3,132.9, 129.7, 129.3, 128.4, 128.0, 127.9, 127.6, 127.0, 126.9, 126.7, 61.1, 39.5,
36.2, 31.8, 29.5, 29.2, 25.1, 22.6, 21.6, 14.0; IR (neat): 3056, 2925 (s), 2854, 1598,
1445, 1356, 1168, 696; HRESIMS Calcd for [C30H3sNNa0,S]" (M + Na") 496.2281,
found 496.2292.



4-methyl-N-(1-phenylundec-1-yn-4-yl)benzenesulfonamide (4a)

6
4a
Yellow solid (mp 55-57 °C). '"H NMR (500 MHz, CDCls) & 7.78 (d, J = 8.5 Hz, 2H),
7.42 —7.32 (m, 2H), 7.32 — 7.23 (m, 5H), 4.72 (d, J = 8.5 Hz, 1H), 3.45 — 3.36 (m,
1H), 2.54 — 2.48 (m, 2H), 2.40 (s, 3H), 1.63 — 1.51 (m, 2H), 1.33 — 1.10 (m, 10H),
0.86 (t, J = 7.2 Hz, 3H); °C NMR (125 MHz, CDCl3) & 143.3, 138.0, 131.6, 129.6,
128.2, 128.0, 127.0, 123.1, 84.8, 83.4, 52.2, 34.3, 31.6, 29.1, 29.0, 25.9, 25.5, 22.6,
21.4, 14.0; IR (neat): 3279, 2856, 1327, 1161, 1094, 756, 666; HRESIMS Calcd for

[C24H3;NNaO,S]" (M + Na") 420.1968, found 420.1967.

(S)-2-heptyl-4,5-di-p-tolyl-1-tosyl-2,3-dihydro-1H-pyrrole (3b)

3b
Compound 3b was prepared in 67% yield (67.2 mg) according to the general
procedure (Table 2, entry 2). Pale yellow oil. [o]p *° = +81.0° (¢ = 1.0, CHCI3). 96%
ee (determined by HPLC: Chiralcel AD-H Column, 5/95 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 5.93 min (minor), 12.03 min (major)). '"H NMR (400 MHz,
CDCls) 6 7.65 —7.57 (m, 2H), 7.32 — 7.21 (m, 4H), 7.10 (d, J = 7.8 Hz, 2H), 6.93 (d,
J = 8.0 Hz, 2H), 6.78 — 6.69 (m, 2H), 4.28 — 4.16 (m, 1H), 2.65 (dd, J = 15.6, 8.4 Hz,
1H), 2.45 (s, 3H), 2.36 (s, 3H), 2.25 (s, 3H), 1.96 (dd, J = 15.6, 1.2 Hz, 1H), 1.86 —
1.75 (m, 1H), 1.63 — 1.47 (m, 3H), 1.37 — 1.24 (m, 8H), 0.89 (t, J = 6.8 Hz, 3H); °C
NMR (125 MHz, CDCl3) 6 143.3, 138.1, 136.4, 136.0, 135.4, 133.1, 130.1, 129.6,



129.2, 128.7, 128.6, 127.6, 126.9, 126.3, 61.0, 39.4, 36.1, 31.8, 29.5, 29.2, 25.1, 22.6,
21.6, 21.4, 21.1, 14.1; IR (neat): 3025, 2925 (s), 2855, 1356, 1168, 1090, 814
HRESIMS Caled for [C3:H30NNa0,S]" (M + Na*) 524.2594, found 524.2610.

(S)-4,5-bis(4-fluorophenyl)-2-heptyl-1-tosyl-2,3-dihydro-1H-pyrrole (3¢)

3c

Compound 3¢ was prepared in 72% yield (73.4 mg) according to the general
procedure (Table 2, entry 3). Pale yellow oil. [a]p *° = +118.8° (¢ = 1.0, CHCl3). 97%
ee (determined by HPLC: Chiralcel AD-H Column, 5/95 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 6.79 min (minor), 10.51 min (major)). '"H NMR (500 MHz,
CDCls) & 7.55 (d, J = 8.0 Hz, 2H), 7.30 — 7.20 (m, 4H), 6.99 — 6.91 (m, 2H), 6.83 —
6.71 (m, 4H), 4.31 — 4.20 (m, 1H), 2.68 (dd, J = 15.5, 8.5 Hz, 1H), 2.42 (s, 3H), 1.97
(dd, J=15.5, 1.0 Hz, 1H), 1.82 — 1.72 (m, 1H), 1.63 — 1.43 (m, 3H), 1.40 — 1.20 (m,
8H), 0.87 (t, J = 7.0 Hz, 3H); °C NMR (125 MHz, CDCl;) & 162.6 (d, J = 246.2 Hz),
161.4 (d, J = 245.0 Hz), 143.7, 135.6, 135.3, 131.7 (d, J = 2.5 Hz), 131.5 (d, J = 8.7
Hz), 129.4, 128.8 (d, J = 8.8 Hz), 128.7 (d, J = 3.7 Hz), 127.6, 125.9, 115.2 (d, J =
21.2 Hz), 115.1 (d, J = 21.2 Hz), 61.0, 39.4, 36.2, 31.8, 29.5, 29.2, 25.1, 22.6, 21.6,
14.0; IR (neat): 2927 (s), 2855, 1505, 1512, 1357, 1232, 1169, 835; HRESIMS Calcd
for [C30H33F2NNa0,S]" (M + Na') 532.2092, found 532.2109.

(S)-4,5-bis(4-chlorophenyl)-2-heptyl-1-tosyl-2,3-dihydro-1H-pyrrole (3d)



3d

Compound 3d was prepared in 54% vyield (58.6 mg) according to the general
procedure (Table 2, entry 4). Pale yellow oil. [a]p *° = +127.0° (¢ = 1.0, CHCl3). 96%
ee (determined by HPLC: Chiralcel AD-H Column, 5/95 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 6.55 min (minor), 10.66 min (major)). '"H NMR (500 MHz,
CDCl) &6 7.54 (d, J = 8.0 Hz, 2H), 7.29 — 7.18 (m, 6H), 7.10 — 7.04 (m, 2H), 6.74 —
6.66 (m, 2H), 4.32 — 4.19 (m, 1H), 2.68 (dd, J = 15.5, 8.5 Hz, 1H), 2.43 (s, 3H), 1.97
(dd, J=15.5, 1.0 Hz, 1H), 1.82 — 1.73 (m, 1H), 1.61 — 1.45 (m, 3H), 1.39 — 1.21 (m,
8H), 0.87 (t, J = 7.0 Hz, 3H); °C NMR (125 MHz, CDCl;) & 143.8, 136.0, 135.2,
134.5, 134.0, 132.7, 131.1, 131.0, 129.4, 128.5, 128.4, 128.3, 127.6, 126.3, 61.1, 39.4,
36.2, 31.8, 29.4, 29.2, 25.1, 22.6, 21.6, 14.0; IR (neat): 2925 (s), 2854, 1494, 1357,
1167, 1091, 1013, 829; HRESIMS Calcd for [C30H33CI,NNaO,S]™ (M + Na')
564.1501, found 564.1522.

(S)-4,5-bis(4-bromophenyl)-2-heptyl-1-tosyl-2,3-dihydro-1H-pyrrole (3e)

3e
Compound 3e was prepared in 55% yield (69.5 mg) according to the general
procedure (Table 2, entry 5). Pale yellow oil. [o]p *° = +74.9° (¢ = 1.0, CHCI3). 96%
ee (determined by HPLC: Chiralcel AD-H Column, 5/95 i-PrOH/hexane, 1.0 mL/min,



254 nm, 25 °C; tg = 7.14 min (minor), 11.77 min (major)). '"H NMR (400 MHz,
CDCls) 6 7.56 (d, J = 8.4 Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H), 7.33 — 7.15 (m, 6H), 6.67
(d, J=8.4 Hz, 2H), 4.35 — 4.18 (m, 1H), 2.70 (dd, J = 15.6, 8.8 Hz, 1H), 2.45 (s, 3H),
1.99 (d, J =15.6 Hz, 1H), 1.87 — 1.71 (m, 1H), 1.67 — 1.46 (m, 3H), 1.42 — 1.21 (m,
8H), 0.89 (t, J = 6.4 Hz, 3H);"°C NMR (125 MHz, CDCl;) & 143.8, 136.1, 135.2,
134.5, 131.5, 131.4, 131.3, 131.3, 129.4, 128.6, 127.6, 126.4, 122.8, 120.8, 61.1, 39.4,
36.2, 31.8, 29.4, 29.2, 25.0, 22.6, 21.6, 14.1; IR (neat): 2924 (s), 2853, 1358, 1167,
1089, 1009, 580; HRESIMS Calcd for [C30H33Br,NNaO,S]" (M + Na') 652.0491,
found 652.0531.

(S)-4,5-bis(4-fluorophenyl)-2-phenethyl-1-tosyl-2,3-dihydro-1H-pyrrole (3g)

3g
Compound 3g was prepared in 56% yield (57.7 mg) according to the general
procedure (Table 2, entry 7). Pale yellow oil. [o]p *° = +90.3° (¢ = 1.0, CHCI3). 98%
ee (determined by HPLC: Chiralcel AD-H Column, 8/92 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 10.88 min (minor), 16.87 min (major)). '"H NMR (400 MHz,
CDCls) 6 7.58 (d, J = 8.4 Hz, 2H), 7.37 — 7.25 (m, 8H), 7.24 — 7.18 (m, 1H), 7.03 —
6.94 (m, 2H), 6.88 — 6.74 (m, 4H), 4.40 — 4.30 (m, 1H), 3.02 — 2.83 (m, 2H), 2.74 (dd,
J=15.6, 8.8 Hz, 1H), 2.47 (s, 3H), 2.25 — 2.11 (m, 1H), 2.04 (dd, J = 15.6, 1.2 Hz,
1H), 1.98 — 1.86 (m, 1H);">C NMR (125 MHz, CDCls) & 162.6 (d, J = 246.2 Hz),
161.5 (d, J = 246.2 Hz), 143.8, 141.6, 135.6, 135.0, 131.5 (d, J = 8.2 Hz), 1294,
128.7 (d, J = 7.9 Hz), 128.6 (d, J = 3.5 Hz), 128.4, 127.6, 126.0, 125.9, 115.3 (d, J =
21.2 Hz), 115.2 (d, J = 21.2 Hz), 60.6, 39.6, 37.9, 31.5, 21.6; IR (neat): 2925, 2853,



1601, 1512, 1504, 1355, 1168, 835; HRESIMS Calcd for [C3;Hy,FaNNaO,S]" (M +
Na") 538.1623, found 538.1617.

(R)-2-cyclohexyl-4,5-bis(4-fluorophenyl)-1-tosyl-2,3-dihydro-1H-pyrrole (3h)

O
2

E
3h

Compound 3h was prepared in 74% vyield (73.1 mg) according to the general
procedure (Table 2, entry 8). Pale yellow oil. [a]p *° = +112.5° (¢ = 1.0, CHCl3). 97%
ee (determined by HPLC: Chiralcel AD-H Column, 5/95 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 9.27 min (minor), 15.05 min (major)). '"H NMR (500 MHz,
CDCl3) & 7.58 (d, J = 8.0 Hz, 2H), 7.34 — 7.27 (m, 4H), 6.97 (t, J = 8.5 Hz, 2H), 6.83
(t, J = 8.5 Hz, 2H), 6.78 — 6.72 (m, 2H), 4.12 — 4.01 (m, 1H), 2.60 (dd, J = 16.0, 9.0
Hz, 1H), 2.46 (s, 3H), 2.12 (d, J = 16.0 Hz, 1H), 1.90 — 1.75 (m, 4H), 1.74 — 1.61 (m,
2H), 1.30 — 1.12 (m, 5H); °C NMR (125 MHz, CDCL;) & 162.6 (d, J = 247.5 Hz),
161.5 (d, J = 246.2 Hz), 143.7, 136.3, 135.1, 131.6 (d, J = 3.5 Hz), 131.4 (d, J = 8.1
Hz), 129.3, 128.7 (d, J = 7.9 Hz), 128.5 (d, J = 3.4 Hz), 127.6, 126.6, 1152 (d, J =
21.2 Hz), 115.1 (d, J = 21.2 Hz), 65.4, 43.2, 36.8, 28.5, 28.1, 26.4, 26.1, 26.0, 21.6;
IR (neat): 2926 (s), 2853, 1600, 1512, 1504, 1357, 1232, 1169, 834; MS (ESI, m/z)
516 (M + Na"); HRESIMS Calcd for [Co9H29F;NNaO,S]" (M + Na') 516.1779, found
516.1793.

(R)-4,5-bis(4-fluorophenyl)-2-phenyl-1-tosyl-2,3-dihydro-1H-pyrrole (3i)



OO
2

F
3i

Compound 3i was prepared in 69% yield (67.3 mg) according to the general
procedure (Table 2, entry 9). Yellow solid (mp 169-172 °C). [a]p % = +206.3° (¢ = 1.0,
CHCI3). 99% ee (determined by HPLC: Chiralcel AD-H Column, 10/90
i-PrOH/hexane, 1.0 mL/min, 254 nm, 25 °C; tg = 13.71 min (minor), 17.38 min
(major)). '"H NMR (500 MHz, CDCl3) § 7.56 — 7.48 (m, 4H), 7.39 (t, J = 7.5 Hz, 2H),
7.34 —7.23 (m, 5H), 6.97 (t,J = 8.5 Hz, 2H), 6.80 (d, J = 7.0 Hz, 4H), 5.44 (d,J=2.0
Hz, 1H), 3.26 (dd, J = 16.0, 10.0 Hz, 1H), 2.54 (dd, J = 16.0, 1.5 Hz, 1H), 2.45 (s,
3H); *C NMR (125 MHz, CDCl3) § 162.8 (d, J = 247.5 Hz), 161.5 (d, J = 246.2 Hz),
143.9, 142.5, 136.1, 135.5, 131.8 (d, J = 8.2 Hz), 131.1 (d, J = 3.5 Hz), 129.5, 128.8,
128.7 (d, J=7.9 Hz), 128.1 (d, J = 3.4 Hz), 127.7, 127.6, 125.8, 124.4, 115.3 (d, J =
21.2 Hz), 115.2 (d, J = 22.5 Hz), 62.6, 41.6, 21.6; IR (neat): 2961, 2924, 1512, 1504,
1356, 1168, 1090, 835; HRESIMS Calcd for [CaoH,3F.NNaO,S]™ (M + Na')
510.1310, found 510.1324.

(R)-4,5-bis(4-fluorophenyl)-2-(p-tolyl)-1-tosyl-2,3-dihydro-1H-pyrrole (3j)

O g o
2

F
3j

Compound 3j was prepared in 65% yield (65.2 mg) according to the general

procedure (Table 2, entry 10). Pale yellow oil. [a]p 20 = 4300.6° (¢ = 1.0, CHCls). 97%



ee (determined by HPLC: Chiralcel AD-H Column, 2/98 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 36.93 min (minor), 45.18 min (major)). 'H NMR (500 MHz,
CDCls) 6 7.56 (d, J = 8.5 Hz, 2H), 7.40 (d, J = 8.0 Hz, 2H), 7.34 — 7.27 (m, 4H), 7.20
(d, J=8.0 Hz, 2H), 7.02 — 6.94 (m, 2H), 6.81 (d, J = 7.0 Hz, 4H), 5.41 (d, J = 8.5 Hz,
1H), 3.23 (dd, J = 15.5, 9.5 Hz, 1H), 2.53 (dd, J = 15.5, 2.0 Hz, 1H), 2.46 (s, 3H),
2.36 (s, 3H); °C NMR (125 MHz, CDCl3) & 162.7 (d, J = 245.0 Hz), 161.5 (d, J =
246.2 Hz), 143.8, 139.6, 137.4, 136.0, 135.5, 131.7 (d, J = 8.2 Hz), 131.1 (d, J =34
Hz), 129.4, 129.3, 128.7 (d, J = 7.9 Hz), 128.2 (d, J = 3.4 Hz), 127.6, 125.7, 124.6,
1153 (d, J=21.2 Hz), 115.2 (d, J = 21.2 Hz), 62.5, 41.5, 21.6, 21.0; IR (neat): 2924,
2853, 1600, 1512, 1504, 1357, 1232, 1167, 1090, 836; HRESIMS Calcd for
[C30H25F2NNaO,S]" (M + Na') 524.1466, found 524.1485.

(R)-2,4,5-tris(4-fluorophenyl)-1-tosyl-2,3-dihydro-1H-pyrrole (3k)

F Ts F
O
2

F
3k
Compound 3k was prepared in 88% yield (89.0 mg) according to the general
procedure (Table 2, entry 11). Pale yellow oil. [a]p *° = +161.8° (¢ = 1.0, CHCl3). 99%
ee (determined by HPLC: Chiralcel AD-H Column, 2/98 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 15.67 min (minor), 17.37 min (major)). '"H NMR (500 MHz,
CDCls) 6 7.51 (d, J = 8.0 Hz, 2H), 7.48 — 7.40 (m, 2H), 7.31 — 7.20 (m, 4H), 7.04 (t, J
= 8.5 Hz, 2H), 6.95 (t, J = 8.5 Hz, 2H), 6.83 — 6.74 (m, 4H), 5.38 (d, J = 9.0 Hz, 1H),
3.21 (dd, J = 16.0, 9.5 Hz, 1H), 2.48 (dd, J = 16.0, 1.5 Hz, 1H), 2.42 (s, 3H); °C
NMR (125 MHz, CDCls) 6 162.8 (d, J = 247.5 Hz), 162.2 (d, J = 243.7 Hz), 161.5 (d,
J=246.2 Hz), 144.0, 138.3 (d, J=3.2 Hz), 135.9, 135.3, 134.1, 131.7 (d, J = 8.2 Hz),
130.9 (d, J=3.4 Hz), 129.5, 128.7 (d, J = 7.9 Hz), 127.9 (d, J = 3.4 Hz), 127.6 (d, J =



7.5 Hz), 127.5, 124.3, 115.6 (d, J = 21.5 Hz), 115.3 (d, J = 22.5 Hz), 1152 (d, J =
21.2 Hz), 62.0, 41.4, 21.5; IR (neat): 2961, 2924, 1512, 1504, 1356, 1168, 1090, 835;
HRESIMS Caled for [CaoH22FsNNa0,S]" (M + Na®) 528.1216, found 528.1228.

(R)-2-(4-chlorophenyl)-4,5-bis(4-fluorophenyl)-1-tosyl-2,3-dihydro-1H-pyrrole
@3

cl Ts F
.
&

F
31

Compound 31 was prepared in 89% yield (92.9 mg) according to the general
procedure (Table 2, entry 12). Pale yellow oil. [a]p 20 = +146.1° (¢ = 1.0, CHCLs). 97%
ee (determined by HPLC: Chiralcel AD-H Column, 2/98 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 41.99 min (minor), 51.21 min (major)). '"H NMR (500 MHz,
CDCls) 6 7.54 (d, J = 8.0 Hz, 2H), 7.45 (d, J = 8.5 Hz, 2H), 7.36 (d, J = 8.5 Hz, 2H),
7.31 —-7.25 (m, 4H), 6.98 (t, J = 8.5 Hz, 2H), 6.86 — 6.77 (m, 4H), 5.41 (d, J = 8.5 Hz,
1H), 3.25 (dd, J = 16.0, 9.5 Hz, 1H), 2.50 (dd, J = 16.0, 1.5 Hz, 1H), 2.46 (s, 3H); °C
NMR (125 MHz, CDCl3) 6 162.8 (d, J = 247.5 Hz), 161.5 (d, J = 246.2 Hz), 144.0,
141.0, 136.0, 135.3, 133.5, 131.8 (d, J = 8.3 Hz), 130.8 (d, J = 3.4 Hz), 129.5, 128.9,
128.7 (d, J = 7.9 Hz), 127.9 (d, J = 3.5 Hz), 127.6, 127.3, 124.2, 1153 (d, J = 22.5
Hz), 115.2 (d, J =21.2 Hz), 62.0, 41.4, 21.6; IR (neat): 2925, 2853, 1600, 1512, 1505,
1357, 1232, 1168, 1089, 835; HRESIMS Calcd for [C9H,,CIF;NNaO,S]™ (M + Na')
544.0920, found 544.0940.

(R)-2-(4-bromophenyl)-4,5-bis(4-fluorophenyl)-1-tosyl-2,3-dihydro-1H-pyrrole
(3m)



Br Ts F
w0
&

F
3m

Compound 3m was prepared in 87% yield (98.6 mg) according to the general
procedure (Table 2, entry 13). Pale yellow oil. [a]p *° = +123.0° (¢ = 1.0, CHCl5). 98%
ee (determined by HPLC: Chiralcel IB Column, 8/92 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 18.76 min (major)), 21.28 min (minor). '"H NMR (500 MHz,
CDCls) 6 7.59 — 7.47 (m, 4H), 7.38 (d, J = 8.5 Hz, 2H), 7.33 — 7.22 (m, 4H), 6.97 (t, J

= 8.5 Hz, 2H), 6.86 — 6.74 (m, 4H), 5.38 (d, J = 8.5 Hz, 1H), 3.24 (dd, J = 16.0, 9.5
Hz, 1H), 2.48 (dd, J = 16.0, 1.5 Hz, 1H), 2.45 (s, 3H); °C NMR (125 MHz, CDCl;) &
162.8 (d, J = 247.5 Hz), 161.5 (d, J = 246.2 Hz), 144.1, 141.5, 135.9, 135.3, 131.8,
131.7 (d, J = 8.2 Hz), 130.8 (d, J=3.5 Hz), 129.5, 128.7 (d, J = 7.9 Hz), 127.8 (d, J =
3.5 Hz), 127.6, 127.5, 124.2, 121.6, 115.3 (d, J = 21.2 Hz), 115.2 (d, J = 22.5 Hz),
62.0, 41.3, 21.6; IR (neat): 2925, 2854, 1512, 1505, 1357, 1232, 1168, 1089, 836;
HRESIMS Caled for [Ca9H»,BrFaNNaO,S]" (M + Na') 588.0415, found 588.0441.

(R)-4,5-bis(4-fluorophenyl)-2-(4-methoxyphenyl)-1-tosyl-2,3-dihydro-1H-pyrrole
(3n)

MeO Ts F
S
2

F
3n

Compound 3n was prepared in 63% yield (65.2 mg) according to the general
procedure (Table 2, entry 14). Pale yellow oil. [a]p 2° = +157.8° (¢ = 1.0, CHCl;). 97%



ee (determined by HPLC: Chiralcel IA Column, 10/90 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 21.43 min (minor), 24.13 min (major)). '"H NMR (500 MHz,
CDCls) 6 7.54 (d, J = 8.0 Hz, 2H), 7.42 (d, J = 8.5 Hz, 2H), 7.32 — 7.23 (m, 4H), 7.01
—6.89 (m, 4H), 6.80 (d, J = 7.0 Hz, 4H), 5.38 (d, J = 8.5 Hz, 1H), 3.80 (s, 3H), 3.20
(dd, J = 16.0, 9.5 Hz, 1H), 2.51 (dd, J = 16.0, 1.5 Hz, 1H), 2.44 (s, 3H); °C NMR
(125 MHz, CDCls) & 162.7 (d, J = 247.5 Hz), 161.5 (d, J = 247.5 Hz), 159.1, 143.8,
135.9, 135.5, 134.6, 131.7 (d, J = 8.2 Hz), 131.1 (d, J = 3.4 Hz), 129.4, 128.7 (d, J =
7.9 Hz), 128.2 (d, J =3.5 Hz), 127.5, 127.1, 124.6, 115.3 (d, J =21.2 Hz), 115.2 (d, J
= 21.2 Hz), 114.1, 62.2, 55.2, 41.4, 21.5; IR (neat): 2925, 2853, 1600, 1512, 1356,
1248, 1233, 1167, 1089, 836; HRESIMS Calcd for [C30H,5F2NNaOsS]"™ (M + Na')
540.1415, found 540.1426.

(R)-2-(2-bromophenyl)-4,5-bis(4-fluorophenyl)-1-tosyl-2,3-dihydro-1H-pyrrole

(30)
Q4o
Br
Q
F

3o
Compound 30 was prepared in 88% yield (99.7 mg) according to the general
procedure (Table 2, entry 15). Pale yellow oil. [a]p 20 = 4260.0° (c = 1.0, CHCls). 96%
ee (determined by HPLC: Chiralcel IC Column, 5/95 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 31.51 min (minor), 34.48 min (major)). '"H NMR (500 MHz,
CDCls) 6 7.83 —7.76 (m, 1H), 7.59 (d, J = 8.0 Hz, 3H), 7.48 — 7.38 (m, 3H), 7.32 (d,
J = 8.0 Hz, 2H), 7.22 — 7.15 (m, 1H), 7.05 (t, J = 8.5 Hz, 2H), 6.83 — 6.73 (m, 4H),
5.69 (dd, J =10.0, 2.5 Hz, 1H), 3.40 (dd, J = 16.0, 10.5 Hz, 1H), 2.48 (s, 3H), 2.33
(dd, J = 16.0, 2.5 Hz, 1H);">*C NMR (125 MHz, CDCl3) & 162.9 (d, J = 247.5 Hz),
161.5 (d, J = 246.2 Hz), 144.1, 141.9, 136.3, 134.9, 133.0, 131.9 (d, J = 8.2 Hz),



130.9 (d, J = 3.4 Hz), 129.6, 129.0, 128.8 (d, J = 7.9 Hz), 128.0 (d, J = 3.5 Hz), 127.8,
127.7, 126.8, 123.6, 121.6, 115.4 (d, J = 21.7 Hz), 115.2 (d, J = 21.5 Hz), 62.2, 42.3,
21.6; IR (neat): 2924, 2853, 1600, 1512, 1504, 1360, 1232, 1170, 1089, 836;
HRESIMS Calcd for [Ca9H,,BrF,NNaO,S]" (M + Na') 588.0415, found 588.0436.

(R)-4,5-bis(4-fluorophenyl)-2-(naphthalen-1-yl)-1-tosyl-2,3-dihydro-1H-pyrrole

8o

3p
Compound 3p was prepared in 55% vyield (59.1 mg) according to the general
procedure (Table 2, entry 16). Pale yellow oil. [a]p *° = +280.0° (c = 1.0, CHCl;). 98%
ee (determined by HPLC: Chiralcel IC Column, 10/90 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 24.33 min (minor), 29.11 min (major)). '"H NMR (500 MHz,
CDCls) 6 7.97 (d, J = 7.0 Hz, 1H), 7.93 — 7.86 (m, 2H), 7.82 (d, J = 8.0 Hz, 1H), 7.63
—7.45 (m, 7H), 7.31 (d, J = 8.0 Hz, 2H), 7.04 (t, J = 8.5 Hz, 2H), 6.81 — 6.69 (m, 4H),
6.18 (dd, J =10.0, 1.5 Hz, 1H), 3.57 (dd, J = 16.0, 10.5 Hz, 1H), 2.50 (dd, J = 16.0,
2.5 Hz, 1H), 2.48 (s, 3H); °C NMR (125 MHz, CDCl;) & 162.9 (d, J = 247.5 Hz),
161.5 (d, J = 246.2 Hz), 144.0, 137.8, 136.4, 135.5, 134.2, 132.0 (d, J = 8.2 Hz),
131.0 (d, J =3.4 Hz), 129.6, 129.5, 129.2, 128.7 (d, J = 7.9 Hz), 128.1, 127.7, 126.2,
125.6, 125.5, 124.5, 122.7,122.4,115.4 (d, J = 21.7 Hz), 115.1 (d, J = 21.5 Hz), 60.1,
42.8, 21.6; IR (neat): 3059, 2926, 2853, 1600, 1512, 1505, 1358, 1233, 1169, 1090,
835; HRESIMS Calcd for [C33H,sF2NNaO,S]™ (M + Na") 560.1466, found 560.1488.



(S)-1-((4-bromophenyl)sulfonyl)-4,5-bis(4-fluorophenyl)-2-heptyl-2,3-dihydro-1H

-pyrrole (3q)

3q

Compound 3q was prepared in 54% yield (62.0 mg) according to the general
procedure (Table 2, entry 17). Pale yellow oil. [a]p *° = +51.0° (¢ = 1.0, CHCI3). 96%
ee (determined by HPLC: Chiralcel AD-H Column, 2/98 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 8.92 min (minor), 12.19 min (major)). '"H NMR (500 MHz,
CDCls) 6 7.63 (d, J = 8.5 Hz, 2H), 7.54 (d, J = 8.5 Hz, 2H), 7.26 (t, J = 7.0 Hz, 2H),
6.98 (t, J = 8.5 Hz, 2H), 6.88 — 6.73 (m, 4H), 4.31 —4.24 (m 1H), 2.78 (dd, J = 16.0,
8.5 Hz, 1H), 2.06 (d, J=16.0 Hz, 1H), 1.87 — 1.75 (m, 1H), 1.68 — 1.58 (m, 1H), 1.57
— 1.47 (m, 2H), 1.40 — 1.25 (m, 8H), 0.89 (t, J = 7.0 Hz, 3H); °C NMR (125 MHz,
CDCls) 6 162.8 (d, J = 248.7 Hz), 161.6 (d, J = 246.2 Hz), 137.4, 135.2, 132.1, 131.6
(d, J=28.2 Hz), 131.3 (d, J = 3.5 Hz), 129.1, 128.7 (d, J = 7.9 Hz), 128.3 (d, J = 3.5
Hz), 128.0, 126.2, 115.4 (d, J = 21.2 Hz), 1153 (d, J = 21.2 Hz), 61.2, 39.4, 36.2,
31.8, 29.5, 29.2, 25.1, 22.6, 14.1; IR (neat): 2925, 2854, 1512, 1504, 1233, 1172,
1157, 1087, 1069, 835; HRESIMS Calcd for [Cy9H30BrF,NNaO,S]™ (M + Na')
596.1041, found 596.1071.

(S)-4-(3-fluorophenyl)-5-(4-fluorophenyl)-2-heptyl-1-(phenylsulfonyl)-2,3-dihydr

o-1H-pyrrole (3r)



3r

Compound 3r was prepared in 74% yield (73.4 mg) according to the general
procedure (Table 2, entry 18). Pale yellow oil. [a]p *° = +51.0° (¢ = 1.0, CHCl3). 98%
ee (determined by HPLC: Chiralcel AD-H Column, 5/95 i-PrOH/hexane, 1.0 mL/min,
254 nm, 25 °C; tg = 5.79 min (minor), 7.43 min (major)). 'H NMR (600 MHz, CDCl;)
0 7.71 (d, J =17.5 Hz, 2H), 7.62 (t, J = 7.5 Hz, 1H), 7.50 (t, J = 7.5 Hz, 2H), 7.33 —
7.25 (m, 2H), 6.98 (t, J = 8.4 Hz, 2H), 6.82 (t, J = 8.4 Hz, 2H), 6.78 — 6.72 (m, 2H),
4.32-4.25(q,J=7.2 Hz, 1H), 2.65 (dd, J = 15.6, 8.4 Hz, 1H), 1.99 (d, J = 15.6 Hz,
1H), 1.89 — 1.74 (m, 1H), 1.68 — 1.47 (m, 3H), 1.39 — 1.26 (m, 8H), 0.90 (t, J = 6.6 Hz,
3H); *C NMR (150 MHz, CDCls) & 162.6 (d, J = 246.0 Hz), 161.5 (d, J = 246.0 Hz),
138.0, 135.4, 132.9, 131.6 (d, J = 4.5 Hz), 131.5 (d, J = 8.2 Hz), 128.8, 128.6 (d, J =
7.8 Hz), 128.5 (d, J=3.4 Hz), 127.5, 126.2, 115.3 (d, J =22.5 Hz), 115.2 (d, J=21.0
Hz), 61.1, 39.4, 36.1, 31.8, 29.5, 29.2, 25.1, 22.6, 14.1; IR (neat): 2925 (s), 2853,
1601, 1512, 1504, 1357, 1171, 835; HRESIMS Calcd for [CaoH3;FaNNaO,S]™ (M +
Na") 518.1936, found 518.1953.

R H (4-MeOCgH,)3PAUCI (20 mol %) g Ar
X Ts Ru(bpy)s(PFg), (2.5 mol %) NN
| +  ArN,BF, - N Ar
= N MeCN/MeOH = 1/1, rt, 10 h N
X 13 W white LED i
5 2 (8 equiv) 6

General procedure for the synthesis of 2,3-arylindole 6:

0-Ethynylaniline 5§ (0.20 mmol), aryldiazonium salt 2 (1.6 mmol, 8.0 eq.),
[Ru(bpy)s](PFs)2 (4.0 mg, 2.5 mol %) and (4-MeOCsH4);PAuCl (23.4 mg, 20 mol %)
were added to a flame-dried Schlenk flask containing a stirring bar and purged by

evacuating the flask and backfilling with argon three times. In the absence of light,



anhydrous MeCN/MeOH: 1/1 (2.0 mL, 0.10 M) was added and the flask was sealed.
The mixture was then stirred under irradiation from 13 W white LED. The reaction
mixture was stirred at room temperature and the progress of the reaction was
monitored by TLC. The reaction typically took 10 h. Upon completion, the mixture
was then concentrated and the residue was purified by chromatography on silicagel

(eluent: hexanes/ethyl acetate) to afford the desired 2,3-arylindole 6.

2,3-bis(4-fluorophenyl)-1-tosyl-1H-indole (6a)

F

O
N

\

Ts
6a

Compound 6a was prepared in 71% yield (65.1 mg) according to the general
procedure (eq 1). Pale yellow oil. '"H NMR (400 MHz, CDCl3) & 8.42 (d, J = 7.2 Hz,
1H), 7.44 (t, J = 7.2 Hz, 2H), 7.37 — 7.28 (m, 3H), 7.23 — 7.17 (m, 2H), 7.10 (d, J =
8.2 Hz, 2H), 7.08 — 7.02 (m, 2H), 7.02 — 6.89 (m, 4H), 2.33 (s, 3H); °C NMR (100
MHz, CDCl3) & 162.6 (d, J = 248.0 Hz), 161.8 (d, J = 246.0 Hz), 144.7, 137.1, 135.7,
135.4,133.8 (d, J =8.4 Hz), 131.4 (d, J= 8.0 Hz), 130.1, 129.3, 128.3 (d, J= 3.4 Hz),
126.8, 126.7 (d, J =3.5 Hz), 125.4, 124.2, 123.9, 119.7, 116.2, 115.4 (d, J = 21.0 Hz),
114.4 (d, J = 21.0 Hz), 21.5; IR (neat): 2924, 1596, 1499, 1380, 1224, 1188, 1177,
840, 578; HRESIMS Calcd for [C,7H oF,NNaO,S]™ (M + Na') 482.0997, found
482.0999.

5-fluoro-2,3-bis(4-fluorophenyl)-1-tosyl-1H-indole (6b)



F

F
Cr-O-
N

\

Ts

6b
Compound 6b was prepared in 85% vyield (81.1 mg) according to the general
procedure (eq 1). Pale yellow oil. '"H NMR (400 MHz, CDCls) & 8.40 — 8.31 (m, 1H),
7.28 (d, J = 8.4 Hz, 2H), 7.22 — 7.13 (m, 3H), 7.12 — 7.06 (m, 3H), 7.04 — 6.90 (m,
6H), 2.34 (s, 3H); *C NMR (100 MHz, CDCls) § 163.0 (d, J = 248.0 Hz), 162.0 (d, J
=246.0 Hz), 160.4 (d, J =240.0 Hz), 145.0, 137.5, 135.1, 133.8 (d, J = 9.0 Hz), 133 4,
131.3(d, J=8.0 Hz), 129.4, 127.9 (d, J = 3.0 Hz), 126.8, 126.3 (d, J=3.0 Hz), 123.8
(d, J=4.0 Hz), 117.6 (d, J = 8.0 Hz), 115.6 (d, J =21.0 Hz), 114.7 (d, J = 22.0 Hz),
113.3 (d, J = 25.0 Hz), 105.5, 105.3, 21.6; IR (neat): 2925, 1606, 1595, 1500, 1464,
1228, 1188, 1176, 808, 566; HRESIMS Calcd for [Cy;H;sF3NNaO,S]" (M + Na')
500.0903, found 500.0913.

5-bromo-2,3-bis(4-fluorophenyl)-1-tosyl-1H-indole (6¢)

F

Br
CLy-O
N

\

Ts
6c¢

Compound 6¢ was prepared in 78% yield (84.2 mg) according to the general
procedure (eq 1). Pale yellow oil. '"H NMR (400 MHz, CDCl3) & 8.28 (d, J = 9.2 Hz,
1H), 7.58 — 7.47 (m, 2H), 7.28 (d, J = 8.4 Hz, 2H), 7.21 — 7.14 (m, 2H), 7.11 (d, J =
8.4 Hz, 2H), 7.05 — 6.88 (m, 6H), 2.33 (s, 3H); °C NMR (100 MHz, CDCls) § 163.0
(d, J =249.0 Hz), 162.0 (d, J = 246.0 Hz), 145.1, 136.9, 135.8, 135.1, 133.8 (d, J =



8.0 Hz), 131.8, 131.3 (d, J = 8.0 Hz), 129.5, 128.2, 127.7 (d, J = 3.0 Hz), 126.8, 126.1

(d, J=3.0 Hz), 123.1, 122.4, 117.9, 117.7, 115.6 (d, J = 21.0 Hz), 114.7 (d, J = 22.0

Hz), 21.6; IR (neat): 2925, 1606, 1596, 1515, 1464, 1228, 1188, 1176, 1154, 808, 566;
HRESIMS Calcd for [C,7H;sBrF,NNaO,S]" (M + Na") 560.0102, found 560.0116.

2,3-bis(4-fluorophenyl)-6-methyl-1-tosyl-1H-indole (6d)

OO0
N

\

Ts
6d

Compound 6d was prepared in 64% vyield (60.5 mg) according to the general
procedure (eq 1). Pale yellow oil. '"H NMR (400 MHz, CDCl3) & 8.22 (s, 1H), 7.32 —
7.29 (m, 3H), 7.22 — 7.07 (m, 5H), 7.06 — 6.86 (m, 6H), 2.56 (s, 3H), 2.33 (s, 3H); °C
NMR (100 MHz, CDCl3) 6 162.8 (d, J = 248.0 Hz), 161.8 (d, J = 245.0 Hz), 144.7,
137.6, 135.6, 135.5, 135.0, 133.9 (d, J = 8.0 Hz), 131.4 (d, J = 8.0 Hz), 129.4, 128.6
(d, J=4.0 Hz), 127.9, 126.8 (d, J = 5.0 Hz), 125.7, 123.9, 119.3, 116.3, 115.3 (d, J =
21.0 Hz), 114.5 (d, J = 21.0 Hz), 22.1, 21.5; IR (neat): 2925, 1606, 1596, 1500, 1464,
1381, 1228, 1188, 1176, 808, 566; HRESIMS Calcd for [CogH, FaNNaO,S]™ (M +
Na") 496.1153, found 496.1158.

6-chloro-2,3-bis(4-fluorophenyl)-1-tosyl-1H-indole (6e)
F
A\
N

\

Ts

O
Cl



6e

Compound 6e was prepared in 62% yield (61.2 mg) according to the general
procedure (eq 1). Pale yellow oil. '"H NMR (400 MHz, CDCl3) & 8.45 (d, J = 1.6 Hz,
1H), 7.39 — 7.24 (m, 4H), 7.18 — 7.10 (m, 4H), 7.07 — 6.87 (m, 6H), 2.35 (s, 3H); °C
NMR (100 MHz, CDCl3) & 163.0 (d, J =248 Hz), 161.9 (d, J = 248 Hz), 145.1, 137.4,
136.1, 135.3, 133.9 (d, J = 8.4 Hz), 131.3(4) (d, J = 8 Hz), 131.3(3), 129.5, 1284,
1279 (d, J = 3.4 Hz), 126.9, 126.2 (d, J = 3.4 Hz), 124.8, 123.4, 120.5, 116.2, 115.4
(d,J=21.5Hz), 114.6 (d, J=21.8 Hz), 21.6; IR (neat): 2925, 1606, 1596, 1500, 1464,
1381, 1228, 1188, 1176, 808, 566; HRESIMS Calcd for [C,7H;3CIFaNNaO,S]" (M +
Na") 516.0607, found 516.0616.

2,3-diphenyl-1-tosyl-1H-indole (6f)

Ph

N

\

Ts
6f
Compound 6f was prepared in 79% yield (67.4 mg) according to the general
procedure (eq 1). Pale yellow oil. This compound is known and the spectroscopic data
match those reported.” 'H NMR (500 MHz, CDCls) & 8.40 (d, J = 8.5 Hz, 1H), 7.48 (d,
J=7.5Hz, 1H), 7.45 - 7.38 (m, 1H), 7.36 — 7.17 (m, 11H), 7.14 — 7.03 (m, 4H), 2.31
(s, 3H); °C NMR (125 MHz, CDCl3) & 144.5, 137.2, 136.8, 135.3, 132.6, 132.0,
130.8, 130.4, 129.8, 129.2, 128.4, 128.1, 127.2, 126.9, 125.1, 124.7, 124.1, 119.9,
116.2,21.5.
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Compound 1a

Ts

1Z

2\\

3000 1 #485 [modified by yiw-hplc] wzs-2-107-rac-95-5-10-200-A5H Uv_VIs_1
! maL WWL:200 nm|
2,500
2,000
1,500
1,000
1-42.587
2. 52.700
500+
-150 T T T T T T T T mmn
300 5.0 40.0 45.0 50.0 55.0 60.0 65.0 70.0 75.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAUmin % n.a.
1 42.59 n.a. 851.377 3267.962 50.44 n.a. BMb*
2 52.70 n.a. 610.391 3210.768 49.56 n.a.  bMB*
Total: 1461.769 6478.729 100.00 0.000
6.000 1 #486 [modified by ylw-hplc]  wzs-2-140-5-95-5-10-200-A3H Uv_VIS_1
! maL WAVL:200 nm
5,000~
4,000
3,000
2,000+
1,000
-200 T T T T T T T T il
30.0 35.0 40.0 45.0 50.0 55.0 60.0 65.0 70.0 75.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min % n.a.
1 4287 n.a. 1456.016 7964.824 99.78 na. BMmB*
2 83.41 n.a. 0.002 17.813 0.22 na. BwmB*
Total: 1456.016 7982.637 100.00 0.000




Compound 1b

Ts
Ph HN
- é
5 pop_ #5684 Imodified byyhw-hpls) s o6-27+a080-10-6-200-10 UV \IS_1
' m AL WVL200 nmy
8,250
5,000
3,750
2.5{]5—-
] 1-36.933 3 .44040
1,250+
_ 1 . T min|
-100 T T T T T T
300 325 as0 w5 400 425 45.0 47 5 500
No. | Ret.Time Peak Hame Height Area RelArea Amount Type
min mAlU  mAUmin % n.a.
1 35.93 n.a. 1972618 23851.587 4835 n.a. BMB*
2 44.04 n.a. 1817408 2026317 G0AS n.a. BMB*
Totak 3790117 5777.684  100.00 0.000
12000 1 #5858 [modified byyw-hpld]  50o-8-27-5-90-10-8-200-IC LV WIS 1
SO TmAD WVLZ00 nm
10,000
8,000+
8,000
4,000+
2000 2 -42.127
1-36353 )
1 in
ANt O D B L B
30.0 325 35.0 37.5 40.0 425 4510 475 500
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAU  mAU*min *a n.a.
1 36.35 n.a. 172.031 93.303 1.68 n.a. BMB*
2 4213 n.a. 2042.468 5464841 88.32 n.a. BWB*
Total: 2214.499 5557945 100.00 0.000




Compound 1c

_Ts
=

T
nzZ

5 000 1 #5862 [medified byyhw-hpic] I3 1-4-1 8c-95-548- 200- IC v s 1
' I AL WWL:200 nmy
8,260
5,000
3,750
2,500
1-51.080 2-57.853
1,250
-150 T T T T T T T T
30.0 35.0 400 45.0 50.0 550 800 65.0 70.0 750
No. | Ret.Time Peak HName Height Area RelArea Amount Type
min mAlU  mAU*min % n.a.
1 51.06 n.a. 1558.998 3364 568 | 49.12 na. BWB*
2 57.69 n.a. 1481.851 3484 305 50.88 n.a. BWB*
Total: 3070043 6849373 | 100.00 0.000
5.000 1 #5671 [modified by ylw-hplc] be-1-4-3-95-5-6-2004C UV_WIS_1
' JmAl WAL 200 nm
5,250
5,000
3,750
2,500
] 2-56.193
1,250—_
b 15580 -
-150 : . | i — . :
300 350 40.0 450 50.0 55.0 60.0 65.0 70.0 75.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min % n.a.
1 5158 na. 47 516 47 697 0.46 na  BMB*
2 56.19 n.a. 2055.196 10333.812  99.54 n.a. BMB*
Total: 2102.711 10381.508 100.00 0.000




Compound 1d

~Is
HN
- é
6 0001 #557 [modified by yiw-hplc] _ttd-2-93-rac-90-10-6-200-IC UV_WIS_1
' mAL WWL:200 nm|
5,000+
4,000+
3,000+
2,000+
1-54.213 2-57.233
1,000+
_150_ T T T T T T il
450 47.5 50.0 525 55.0 57.5 60.0 62.5 65.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min g n.a.
1 54.21 n.a. 1138.843 1551.667 49.09 n.a. BMB*
2 57.23 n.a. 1042.997 1609.286 50.91 na.  BM*
Total: 2181.840 3160.954 100.00 0.000
6 0pp— 12572 [modified byykw-hple) ti-2-97-5-80-10-6-200-IC s _1
- mAL WWL:200 nm
5,000
4,000+
3,000+
2,000 1-50.113
1,000
'155_""|""|' 1 T T T T ——
45.0 47.5 500 52.5 55.0 575 an.o 625 &850
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAU  mAU*min % n.a.
1 50.11 n.a. 1940.012 5761.979 59966 n.a. BMB*
2 53.24 n.a. 0.160 19.457 0.34 n.a. BMB*
Total: 1940172 5781476 100.00 0.000




Compound 1e

_Ts
=

I
nZ

6.000 1 #8651 [modified by ylw-hplc] sc-1-151-rac-80-20-10-200-AsH Uv_VIS_1
! mAL WWL:200 nm)
5,000
4,000
3,000
2,000
1-24.253
1,0004 2-32187
i L X
_150 ; : ; I ; I T
10.0 15.0 20.0 250 30.0 350 40.0 45.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min b n.a.
1 24.25 n.a. 1362.284 2814.547 50.56 n.a. BMB*
2 32.19 n.a. 992.878 2752.634 4944 n.a. BMB*
Total: 2355.162 5567.182 100.00 0.000
5,000 1 #8652 [modified by ylw-hplc] t#d-1-126-5-80-20-10-200-ASH Uv_VIS_1
! mAL WWL:200 nm)
6,250
5,000~
3,750+
2,500
1-24.307
1,250
. 4 2-31.813
-150 T T T T T T
10.0 15.0 20.0 250 30.0 350 40.0 45.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min b n.a.
1 24.31 n.a. 1836.663 5548.010 99.79 n.a. BMB*
2 31.91 n.a. 10.469 11.934 0.21 n.a. BMB*
Total: 1847.132 5559.944 100.00 0.000




Compound 1f

~Is
HN
B é
F
6.000 1 #578 [modified by ylw-hplc]  #td-1-127-rac-90-10-6-200-1C Uv_VIS_1
! mAL WWL:200 nm)
5,000
4,000
3,000
2,000
1-42.173
1,000— 2-45533
-100 : . . : - . e
35.0 3lh5 40.0 425 45.0 475 50.0 525 55.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min b n.a.
1 4217 n.a. 1131.708 1143.087 50.96 n.a. BMB*
2 45.59 n.a. 930.350 1099.911  49.04 n.a. BMB*
Total: 2062.058 2242998 100.00 0.000
5,000 1 #579 [modified by ylw-hplc] td-1-127-5-90-10-6-200-1C Uv_VIS_1
! mAL WWL:200 nm)
6,250
5,000
3,750
2,500
1-41.833
1,250
. 2-45733 ;
-100 . — . R . T
35.0 3rh 40.0 425 45.0 475 50.0 525 55.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min g n.a.
1 41.83 n.a. 1816.306 2403.692 98.81 n.a. BMB*
2 45.73 n.a. 29.685  29.008 1.19 n.a. BMB*
Total: 1845.991 2432.700 100.00 0.000




Compound 1g

Ts
HN
- é
Cl
8000 1 #580 [modified by ylw-hplc]  sc-3-157-rac-90-10-6-200-1C UV_WIS_1
! mAL WWL:200 nm|
6,250+
5,000
3,750+
2,500+
1-41.100
2 - 45767
1,250
-1004 : T = T = i
300 350 40.0 450 50.0 55.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min % n.a.
1 4110 n.a. 1721.497 3473465 5093 na  BMB*
2 4577 n.a. 1455.693 3346.636  49.07 n.a. BMB*
Total: 3177.191 6820.101 100.00 0.000
60001 #5382 [modified by yw-hple) wom-8-103580-10-8-200-1C-1 U \IS_1
AL WWL:200 nm)
5,000+
4,000
3,000
2,000+
1,000
1-41307
04
2 -47 447 i
-1500 —r— — — ==
200 350 40.0 45.0 500 550
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAlU  mAUmin % n.a.
1 419 n.a. 1918.690 2507385 99.30 n.a. BMB*
2 4745 n.a. 18.698 17.730 0.70 n.a. BMB*
Total: 1937.388 2525115 100.00 0.000




Compound 1h

s
HN
- é
Br
5000 1 #595 [modified by ylw-hplc] 5c-4-5-rac-90-10-6-200-1C Uv_VIS_1
! mAL WWL:200 nm)
1,500~
1,000
5001 1-43.620
2-48.227
— 1 1 i
50 : : : : | L ]
35.0 3lh5 40.0 425 45.0 475 50.0 525 55.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min b n.a.
1 43.62 n.a. 451491 449381 5082 n.a. BMB*
2 48.23 n.a. 391.767 434902 4918 n.a. BMB*
Total: 843.259 884.282 100.00 0.000
2 000 #596 [modified by ylw-hplc] _ wzs-2-198-5-90-10-6-200-C UV_WIS_1
' mAL WYL:200 nm|
6,250
5,000
3,750
2,500
1-43.180
1,250
2-48.673 ;
-100 T T I T T T I : T T L
35.0 75 40.0 425 450 47 5 50.0 525 55.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAUmin % n.a.
1 43.18 n.a. 2020.315 3668.656  99.27 na. BwMmB*
2 48.67 n.a. 33.290 27.078 0.73 na. BwmB*
Total: 2053.605 3695.734 100.00 0.000




Compound 1i

s
HN
< é
MeO
1500 1 #707 [modified by yiw-hplc] sc-3-160-rac-95-5-10-200-ADH Uv_VIS_1
! maAl) WWL:200 nm|
1,250
1,000
7504
500
2504
1-51.740 PR
-100 T T T T
45.0 50.0 55.0 60.0 65.0 70.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min % n.a.
1 51.74 n.a. 181.283 348.079 50.73 na. BMb*
2 56.26 n.a. 147.130 338104 4827 n.a. bMB*
Total: 325413 686.183 100.00 0.000
2 0001 #741 [modified by yiw-hpic] _ttd-2-31-5-95-5-10-200-ADH-3 UV_WIS_1
' maAL WWVL:200 nm|
6,250+
5,000+
3,750+
2,500+
2. 57.760
1,250
1-52.707 i
-100 . ' = : — i)
450 50.0 55.0 60.0 65.0 0.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min % n.a.
1 521 n.a. 0.025 0.066 0.00 n.a. BMB*
2 57.76 n.a. 1565.861 4492.377  100.00 n.a. BMB*
Total: 1565.887 4492.443 100.00 0.000




Compound 1j

s
HN
p é
Br
4000 1 #551 [modified by ylw-hplc] Z-1-8-rac-90-10-6-200-1C Uv_VIS_1
' mAL WWL:200 nm|
3,000
2,000
1 0004 1-49.823
2-75.707
1 .
-100 T I : II T
40.0 50.0 60.0 70.0 80.0 90.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min h n.a.
1 49.83 n.a. 925194 1095.525 50.71 n.a. BMB*
2 7871 n.a. 546.210 1064.763 49.29 n.a. BMB*
Total: 1471.404 2160.278 100.00 0.000
7000 1 #550 [modified by ylw-hplc] zt-1-8-5-90-10-6-200-1C Uv_WIS_1
! mAL WWL:200 nm|
6,000
5,000+
4,000
3,000+
2 000+ 1-49.120
1,000+
| 2-T6.787 )
1504 — | . ~r : iR
40.0 50.0 60.0 70.0 80.0 90.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min % n.a.
1 49.12 n.a. 1897.251 3974.794 97.86 n.a. BMB*
2 76.79 n.a. 70.156 86.821 2.14 n.a. BMB*
Total: 1967.407 4061.616 100.00 0.000




Compound 1k
~Ts

=

nzZ

5.000 1 #5558 [modified by ylw-hplc] 21-1-8-rac-90-10-6-200-1C Uv_VIS_1
! mAL WWL:200 nm
4,000
3,000
2,000
1-57.767
2.77.753
1,000
- 1 T
-100 T T T T T T T T
45.0 50.0 55.0 60.0 65.0 70,0 75.0 80.0 85.0 90.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min % n.a.
1 7T n.a. 1643.733 2686.002 49.91 n.a. BMB*
2 77.75 n.a. 1276.853 2695.647 50.09 n.a. BMB*
Total: 2920.586 5381.649 100.00 0.000
7000 1 #556 [modified by ylw-hplc] 7+-1-9-5-90-10-6-200-1C Uv_VIS_1
' mAL WWL:200 nm
6,000
5,000
4,000
3,000+
2 000+ 1-67.127
1,000
) | 2-77.933 minl
-100 T T : T T T : T T
450 50.0 55.0 60.0 65.0 70.0 75.0 80.0 85.0 90.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min % n.a.
1 5713 n.a. 1995938 4196194 99.56 n.a. BMB*
2 77.93 n.a. 16.155 18.568 0.44 n.a. BMB*
Total: 2012.093 4214762 100.00 0.000




Compound 11

.Bs
HN
o~
6
5,000 1#492 [modified by ylw-hplc]  wzs-2-153-rac-95-5-10-200-B Uv_VIS_1
' maAl) WWL:200 nm|
6,250
5,000
3,750
2,500 1-16.653 2-19.000
1,250
-1005 T T T T T : T T i
10.0 12.0 14.0 16.0 18.0 200 220 25.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min n.a.
1 16.65 n.a. 2296.388 2088.906 49.27 na. BwMmB*
2 19.00 n.a. 2263.569 2150.567  50.73 n.a. BMB*
Total: 4559.957 4239474 100.00 0.000
8.000 1 #496 [modified by yw-hple]  wes-2-166-5-95-5-10-200-1B-3 UV_VIS_1
' mAl WY L200 nm
6,250
5,000
3,750+
2,500 2-17.812
1,250+
1-16.267 )
-1007 : T T . — T —
10.0 12.0 14.0 16.0 18.0 20.0 220 250
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min % n.a.
1 16.27 n.a. 90.988 32.162 1.36 n.a. BMB*
2 17.81 n.a. 2318.559 2328.943 98.64 n.a. BMB*
Total: 2409.546 2361.105 100.00 0.000




Compound 1m

800 1#710 [modified by ylw-hplc] wzs-2-201-rac-95-5-10-200-A3H Uv_VIS_1
maL WWL:200 nm|
600+
400+
200+
U_
1-39.147
kr 2 -47.340
-320 T T T T T
30.0 350 40.0 45.0 50.0 55.0 60.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min h n.a.
1 39.15 n.a. 181.671 469.273  49.95 n.a. BMB*
2 47.84 n.a. 128.997  470.297  50.05 n.a. BMB*
Total: 310.668 939.570 100.00 0.000
5000 1#711 [modified by ylw-hplc]  wzs-2-202-5-95-5-10-200-A5H Uv_VIS_1
! mAL WWL:200 nm)
4,000
3,000
2,000
1,000 1-237.787
1245333 .
-100 T T T ————
30.0 35.0 40.0 45.0 50.0 55.0 60.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min b n.a.
1 3779 n.a. 828.018 2694.030 99.80 n.a. BMB*
2 46.33 n.a. 4.249 5.383 0.20 n.a. BMB*
Total: 832.267 2699413 100.00 0.000




Compound 3a

Ph

2 spg_ #327 [modified byy-hplc) w=s-2-112-1a095-5 10-254-ADH VIS 1
' AL WWL:254 nm
3,000
2,000
1-6.093
2-3713
1,000
1 | 1 T min
S0 T T T i L I E L | T
4.00 500 625 7.50 875 1000 1125 1300
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAl  mAU*min % n.a.
1 6.09 n.a. 1421.824 884398 4987 n.a. BMB*
2 9.71 n.a. 1098.940 889134 | 5013 n.a. BMB*
Total: 2520.764 1773.531 | 100.00 0.000
7 0m 1 #3289 [modifled by yw-hpkc] wz-2-1458-5-25-5-10254-ADH L WIS 1
= AL WYL 254 nm
1,500+
1,000+
282163
500
, 1- EBET )
0 T T I T T T T T |I —
4.00 500 625 T.50 -1 10.00 1125 1300
Mo. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min mil  mAU*Fmin % n.a.
5.99 n.a. 11.535 4289 058 n.a | BMB*
2z 8,35 n.a B18.400 | 425356 @ 59.01 n.a. | BMB*
Total: 630,335 | 425625 100.00 0,000




Compound 3b

Ts

e\

1 oog 1 #2331 [modified byyhw-hpid UV VIS 1
' L WL 2584 nm
2004
800
4004 1-5.247
2004

2 -12847
N L T TTHTY
-30 T T T T T T T
0.0 25 50 75 10.0 125 15.0 17.5 200
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAlU  mALUFmin %a n.a.
1 6.25 n.a. 355.041 108.258 50.78 na. BMB*
2 12,85 n.a. 144434 105.888 4524 na. BMB*
Total: 509475 215225 100.00 0.000

7 5m 1 #332 [modiled oy yw-hpls] wzs<-145-0-5-95-5-10-254-ADH i WIS 1

S TAD WYLZ54 Am

2,000

1,500 <

1,000+

2 -1R0ET
500+
168327
50 T T T T T T
aa 2.5 50 T35 1040 125 150 175 200
Mo. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min mil  mAU*Fmin % n.a.
5.93 n.a. 25255 | 14257 | 203 n.a. BMB*
2 12.03 n.3. 135.550 688720 | 8757 n.a.  BMB*
Total: 761.855 | TO2.977 |100.00 0000




Compound 3¢

F
5 0001 #2388 [madified by yhv-hpid VS 1
- ) WVL:254 nm|
4,000
3,000+
1-6.653
2,000+
2-10.200
1,000+
T min
-100 T T T T T T T
0.0 25 50 7.5 10.0 125 15.0 17.5 200
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAl  mAUFmin %a n.a.
1 6.65 n.a. 2079171 9936539 | 49.82 n.a. BMB*
2 10.20 n.a. 1301.053  1000.963  50.18 n.a. BMB*
Total: 3380224 1994602 100.00 0.000
1 000 1 #2368 [modified byyw-hpic v s 1
! AL WL 254 nm
8004
5004
2004 2-10.513
2004
1-8753
Fey T )
min
-50 T T T T T T T
0.0 2.5 50 7.5 10.0 125 15.0 17.5 200
Ho. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAlU  mAU*min % n.a.
1 6.79 n.a. 10.785 4.032 1.55 n.a. BMB*
2 10.51 n.a. 385458 255930 9845 n.a. BKB*
Total: 400.283 259962 100.00 0.000




Compound 3d

Ts
I Cl
) N
6\ /)
Cl
4 o #2398 [medified byyhe-hpic UV WIS 1
' AL WWL:254 nm
3,000+
2,000+
1-8.780
1,000+
2-10313
1 , min
-20 T T T T T T T
0.0 2.5 50 7.5 10.0 125 15.0 17.5 200
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAlU  mAUFmin % n.a.
1 6.76 n.a. 1064.902 557400 50.05 n.a. BWB*
2 10.91 n.a. 620212 556253 | 48.595 n.a. BWMB*
Total: 1685.113 1113.652  100.00 0.000
5 000 1 #400 [medified by yw-hpld) L WIS 1
- mAL WVL:254 nm|
4,000
32,0004
2,000
2 -10.880
1,000+
1-6553 min
L T e L e B B I
0.0 25 50 75 100 125 15.0 17.5 200
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAl  mAlFmin Ya n.a.
1 6.55 n.a. 55427 | 27303 210 n.a. BKMB*
2 10.66 n.a. 1281.182 1275876  97.50 n.a. BWMB®
Total: 1337.610 1303179 100.00 0.000




Compound 3e

Br

Br
2 poo 1 #3820 [modified byyhv-hpic] LV WIS 1
' Al WL 254 nm
2,500+
2,000+
1,500+
] 1-8.580
1,000+
2-11.450
E-DEI—-
Fn_d———___._—f‘“—‘ T ! i
- T T T T T T
0.0 25 50 75 10.0 125 15.0 17.5 200
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAl  mAUmin % n.a.
1 6§83 n.a. 1230.407 097040 5048 n.a. BMB*®
2 11.48 n.a. 528699 &§73.158  48.52 n.a. BMB*
Total: 2059.106 1975206 100.00 0.000
o 1 #3893 [modified byyhw-hplc] wes-2-180-5-895-5-10-254-ADH-2 s 1
= TmaAl WAL 254 nm
2,000+
1,500
1,000 2-11.773
5004
1-7.140
[}
-50 T T T T T T —~
0.0 25 50 7.5 10.0 125 15.0 17.5 200
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAl  mAUmin %a n.a.
1 714 n.a. 35886 22833 209 n.a. BHB*
2 11.77 n.a. 994711 1084.043 979 n.a. BMB*
Total: 1031.397 1086726 100.00 0.000




Compound 3g

F
150 1 #2832 [medified by yiw-hple] wom-5-84-rac-92-5-10-254-ADH-1 s 1
AL WAL 254 nm
120
1004
50
0 1-10.387
40 2 -17.350
204
. min
5 T T T T T T
50 75 10.0 12 150 175 22.5 25
No. | Ret.Time Peak Name Height Area RelArea Amount Type
mAl  mAUmin %a
1 n.a. 56358 34383 | 5023 n.a. BHB*
2 n.a. 34.971 34.072 4807 n.a. BMB*
Total: 591325 GB465 10000 0.000
1 5001 #2384 [madified byyhv-hpid VS 1
' WL 254 nm
1,200
1,000+
500+
— 2 -18.573
400+
2004
1 -10.880 .
-20 T T — T T —
50 7.5 100 12 15.0 175 225 25
No. | Ret.Time Peak Name Height Area RelArea Amount Type
mAl  mAUFmin %a
1 n.a. 15.901 6.164 0.94 n.a. BMB*
2 n.a. 605245 | B547.003  99.06 n.a. BMB*
Total: 622146 | B53.167 100.00 0.000




Compound 3h

Ts
I F
11, N
F
1 oo #263 [madified byyhw-hplc] wem-8-85-ra0-85-5-10-264-ADH- 1 UV VIS 1
' AL WL 254 nm
8004
G004
4004 1-5.560
2004 2 -15.247
-105 T T T — -
0.0 5.0 10.0 15.0 200 250
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAl  mAUFmin %a n.a.
1 5.56 n.a. 378875 180252  49.52 n.a. BMB*
2 15.25 n.a. 193.2868 1850.862  50.08 n.a. BMB*
Total: 571963 381.114 100.00 0.000
a00-1#365 [modified by yiw-hplc] UV WIS 1
mAL WVL:254 nm
625
500+
375
2 - 15.047
250
125+
1-9.267 .
e —————#in
-10 T T T T
0.0 50 10,0 15.0 20.0 250
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min % n.a.
1 927 n.a. 11.726 5035 148 na.  BMB*
2 15.05 na. 305184 334299 9852 na__ BMB*
Total: 316.911 339334 100.00 0.000




Compound 3i

Ts
| F
I, N
F
1,000 1 #335 [modified by yw-hplc] tid-8-137-rac-80-10-10-254-ADH Uv s 1
' m.AL WALZ254 nim
800
00
400
: 1-12.483
EIID—- 2 -17.887
a A —— e —
50 min
L2 LI e R e e e ) e I e e
120 'i.a 150 ‘5!.:3 1'}.5 18.8 200 2{.3 230
No. | Ret.Time Peak Mame Height Area Rel Area Amount Type
min mAL mAL*min Yo n.a.
1 1348 n.a. 201.573 219524 5D2G n.a. BMBE®
2 17.67 n.a. 1687.8156  217.25G  40.74 Nn.a. BME®
Total: 489388 436780 100.00 0.000
7 D001 #3234 [modified by yw-hplc] td-G-137-5-00-10-10-254-ADH UV S 1
' AL WALZE5E nim
1,500
1,000
| 2 . 17.380
5004
1 1-18.713 e — -
e B SN . 1
120 'i.a 15.0 ‘5!.:3 175 168 200 213 230
Mo. | RetTime Peak Mame Height Area Rel Area Amount Type
min mALl mALEmin ¥ n.a.
1 1371 n.a. 6.323 3.330 0.3@ n.a. BMB®
2 17.38 n.a. BB5.767 844133  90.61 n.a. BMB"
Total 892.090 8247463 100.00 0.000




Compound 3j

Ts
I F
n N
F
800 1 #4358 [modified by iw-hple] wom-8-107180-28-2-10-254-ADH L s _1
AL WWL254 nm
A28
500
375
1-35.447 2 -45000
250
126
-1 E_ T T T T T
300 350 400 450 5010 5510 800
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAl  mAU*min Ya n.a.
1 3545 n.a. 271275 811373 4910 n.a. BWMB*
2 45.00 n.a. 242595 633.837 5050 n.a. BMB*
Total: 513870 1245210 100.00 0.000
51 #427 [modified by yiw- hplc] wem-8-108-chiral-88-2- 10-254-ADH v s
AL WWVL254 nm
400
200+
200 2-45.150
100
1-383527 .
. q_____‘rrrn'r
-15 T y T T T T
300 350 400 450 500 550 a0
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAU  mAU*min % n.a.
1 3593 n.a. 5735 7.605 153 n.a. BMB*®
2 4518 n.a. 189.544  455.884 9847 n.a. BMB*
Total: 195279 504575 100.00 0.000




Compound 3k

Ts
F | F
liy, N
F
5000 1 #358 [modified by Ww-hplc]  td-6-148-rac-82-5-10-254-ADH UV WIS 1
= AL WAL=254 nim
4,000
3,000+
2,000+
1,000 1-16.247
B e P B e T s PRI L
10.0 1&.0 ‘J.E 1é.D d D .'.‘dl.D 220 250
No. | RetTime Peak Mame Height Area Rel Area Amount Type
min mAL mALEmin % n.a.
1 15.25 n.a. 809443 885287 4089 n.a. BME®
2 17.33 n.a. G82.461 @8R227 B0t n.a. BMB*
Total: 1582004 1373.514 100,00 0.000
5000 1 #381 [modified by ww-hplc]  tid-8-148-5-22-8-10-254-ADH UV WIS 1
= AL WAL 254 nim
4,0004
30004
20004
T 2 -17.373
1,000+
i —
i | 1 -15.8§7 —— i
-IJDT.......'.........4...|.
10.0 1é.l2| J 0 1é.l2| 1 d.[! f_‘lfl.D 20 250
Mo Ret.Time Peak Name Height Area Rel Area Amount Type
min mAlU mAU*min % n.a.
1 15.67 n.a. 21.985 10.882 0.58 n.a. BMB®
2 17.37 n.a. 1328.609 1804812  Do42 n.a. BME®
Total: 1350.574 1905.805 100.00 0.000




Compound 31

Ts
Cl | F
11, N
F
sop_ #420 [modified by yiw-hple] wom-8-10580-38-2-10-254-ADH UV WS _1
= Ay WWL:254 nm|
400
2004
200
1-40.773
2 -45.207
100
- T
~ min|
-l T T T T T T T T
300 35.0 40.0 450 50.0 550 600 850 720
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAlU  mAU*min Y n.a.
1 40.77 n.a. 127530 284541 49.10 n.a. BMB*
2 49.21 n.a. 103.584 294938 50.90 n.a. BMB*
Total: 231115 579478 100.00 0.000
1 201421 [madified byyh-hpid] UV WS _1
' AL WWL:254 nm
1,000
800+
800+
400
2 -51.207
2004
1 -41993 .
20 : T — T T T T —
30.0 35.0 40.0 450 500 550 680.0 B85.0 720
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAlU  mAU*min Y n.a.
1 41.99 n.a. 12.893 | 21.706 1.59 n.a. BMB*
2 51.21 n.a. 304941 1342279 98.41 n.a. BMB*
Total: 317.834 1363985 100.00 0.000




Compound 3m

Br Ts

11y,

F
f 00— #2378 [modified by yiw-hplc]  #d-6-151-rac02-8-10-254-18 uv VIS 1
: JnAL WAL=254 nirn
5,000
4,000
3,000
2,000
i 1 -18.413 5 _31.883
1,000
20— ]
10.0 ‘ﬂ.E 1é.D 17}.5 200 .'_‘i.ﬁ .'_‘A.I:I 2Jr‘.5 i}
Mo. | RetTime Peak Mame Height Area Rel Area Amount Type
min mALl mALEmin Yo n.a.
1 18.41 n.a. 1218.695 1038725 4978 n.a. BMB*
2 21.88 n.a. 1106.164 1049100 50.22 n.a. BMBE"
Total: 2324 850 20888325 100.00 0.000
18,000 1 #277 [modified by w-hple]  t#d-6-151-5-02-8-10-254-18 uv s 1
T mal WL 254 nm
15,000+
12,500
10.000-]
7,500
5.000] 1-18.760
2 5004
] - 2 -21.280 —
B i e L B A e e AR
100 12.5 18.0 175 20.0 225 250 275 300
MNao. Ret.Time Peak Hame Height Area Rel.Area Amount Type
min mAlU mAU*min % n.a.
1 18.76 na. 4938862 4005332 9924 n.a. BEMB*
2 21.28 na. 33.788 30668 0.76 n.a. BMB*
Total: 4972650 4036060 100.00 D000




Compound 3n

MeO Ts F
11y, N
F
3.000 1 #3568 [modified by yw-hplc]  td-5-145-rac-80-10-10-254-14 v WS 1
' JnAl WAL=25E nm
2,500-]
2,000
1,500
1,000
] 1 -20.580
500
] 7 . 2E10T
] —
I = i
-100 — T L e — T T T — T
15.0 Zﬂ.:l .'Zé-.tl SE!.E E-g.[! 40.0
Mo. | RetTime Peak Mame Height Area RelArea Amount Type
min mAL mALU*min Yo n.a.
1 20.58 n.a. 865.0386 770374 4013 n.a. BMB®
2 25.11 n.a. 324.783  B06.987 50.87 M.&. BMB"
Total: 1188.832 1586342 100.00 0.000
3.000 1 #3656 [modified by Ww-hplc] tid-8-145-5-00-10-10-254-14 Uy WIS 1
: Jman WL:254 nm
2,50[)—-
2.|:IC|D—_
1.500
] 2 -24127
1.000
5(][)—-
i 1-21.407 —
i S=— — P — —— — .
B I R A T A L
15.0 200 250 300 50 40.0
Na. Ret.Time Peak Hame Height Area Rel.Area Amount Type
min mAL mAU*min e N.d.
1 21.43 na. 51.316 51.875 1.66 n.a. BEMB*
2 24.13 n.a. 1029.075 3076.415  95.34 n.a. EMB*
Total: 1080.395 3128289 100.00 0.000




Compound 30

<

18 F
., N
/
.

2 pop— #5156 [modified byyhw-hplg]  2t1-11-rac-95-5-10-254-1C VIS4
= ALl WWL254 nm
1,500
1,000+

1- 30087
2 -34 053
5004
- ! T T -
min
-100 T T T T T
200 250 0.0 350 400 450 E0D
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAl  mAU*min % n.a.
1 30.09 n.a. 625128 827872 4908 n.a. BMB*
2 34.05 n.a. 545979 855.037 5092 n.a. BMB*
Total: 1171.106 1685.909 100.00 0.000
» ppo— #5917 Imadified byyh-hpic]  2+1-10-5-85-5-10-264-1C-1 UV WIS _1
! AL WWL: 254 nm
1,500
1,000
2-34.430
5004
1-31.587
el ! T TTH M
- T T T — 1 " T T T T T
200 250 30.0 35.0 400 45.0 500
No. | Ret.Time Peak Hame Height Area RelArea Amount Type
min mAl  mAU*min % n.a.
1 .51 n.a. 24887 21934 213 n.a. BWB*
2 3448 n.a. 595754 1008155 O787 n.a. BWB®
Total: §20.420 1030.090 100.00 0.000




Compound 3p

Ts
I F
I, N
F
& oo E54EImodfied byybw-hplc]  21-12+5c-90-10-10-254-1C WIS 1
R T WL 252 nrm
5,000
4,000
2,000
2,000+
1-25.780
2 -28.027
1,000
|- min
-50 T T i T i T T
15.0 200 260 30.0 350 40.0 450
Nao. | Ret.Time Peak Hame Height Area RelArea Amount Type
min mAlU  mAl*min % n.d.
1 25.78 n.a. 1417779 1580352 4981 n.a. BMb*
2 258.03 n.a. 1037.462 1605517 50.39 n.a. bMB*
Total 2455241 3185.869 100.00 0.000
3,000 1 #3546 [modified byyhw-hpic]  zt1-13-5-80-10-10-254-IC WIS _1
' ) WWL:254 nmy
2,500+
2,000+
1,500+
1,000+
s00] 2-23.113
L 1-24333 .
=n T T min
-50 T T T T T
15.0 200 260 30.0 350 40.0 450
Ho. | Ret.Time Peak Hame Height Area RelArea Amount Type
min mAlLU  mAU*min T n.a.
1 24.33 n.a. 11.388 13.704 1.09 n.a. BMB*
2 28.11 n.a. 470238 1247344 5891 n.a. BMB*
Total 481625 1251.048 100.00 0.000




Compound 3q

F
1 500 1 #412 [modified byylw-hpld wzs-2-155rac-95-2-10-254- ADH Uv_WVIS_1
' ALt WL 254 nm
1,200
1,000+
200
800
4004 1 -7.820
2004 2-13153
— 1
-30 T T T T T T T
0.0 25 50 7.5 10.0 125 15.0 17.5 200
Ho. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAU  mAU*min % n..
1 7.82 n.a. 375.555 170117 5045 n.a. BMB*
2 13.15 n.a. 178.905 167.005 4954 n.a. BWMB*
Total: 554.450 337.122 100.00 0.000
5 opp 1414 Imodified byyhw-hplc) wzs-2-186-5-88-2-10-254-ADH-1 WS _1
= AL WVL:254 nm
4,000
3,000
2.0009 712133
1,000
1 -5.520
1 min
-20 T T T T T T ]
0.0 25 50 7.5 10.0 125 15.0 17.5 200
Ho. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAlU _ mAU*min % n.a.
1 3.92 n.a. 150.597 49.059 212 n.a. BWMB*
2 12.19 n.a. 1773.490 2262491 5788 n.a. BWMB*
Total: 1924.087 2311.550 100.00 0.000




Compound 3r

F
). N
6\ _/
F
5 o001 #2801 [madified byyhv-hplc] wzs-2-203-rac-95-5-10-254-ADH VWS 1
' AL WL 254 nm
8,250+
5,000
3,750+
2,500+ 1-5587
2 -TE33
1,250
_ ! T min|
-100 T T T T
5.00 800 700 5.00 900 1000
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAl  mAUFmin %a n.a.
1 5.99 n.a. 217194 B11.077 5057 n.a. BMB*
2 7.63 n.a. 1529.976 597.214 4543 n.a. BMB*
Total: 3747170 1208251 100.00 0.000
& oo #E02 [modified byyhw-hple] w2 -2-204-5-96-5-10-264-ADH VWS 1
= mAL WL 254 nm|
5,000+
4,000
3,000+
2,000+
1 -TA33
1,000+
ol 1:5.787 ) : min
- T T T T
5.00 800 700 5.00 900 1000
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAl  mAUFmin %a n.a.
1 579 n.a. 17.244 §.454 0.81 n.a. BMB*
2 7.43 n.a. 1416285  T87.134 9519 n.a. BMB*
Total: 1433523 793588 100.00 0.000
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