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1. General Information

General Procedures. Unless otherwise noted, reactions were performed under a nitrogen atmosphere.
Plastic syringes were used to transfer air- and moisture-sensitive reagents. Solvent was freshly
distilled/degassed prior to use unless otherwise noted. Analytical TLC was performed with silica gel GF254
plates. For column chromatography, a 200-300 mesh silica gel was employed. Organic solutions were
concentrated under reduced pressure using a rotary evaporator. Room temperature (r.t.) is 23-25<C.
Materials. Commercial reagents were purchased from Acros, Accela, Adamas, Alfa, Ark, Aladdin, or TClI,
and used as received with the following exceptions. Tetrahydrofuran (THF), ethylene glycol dimethyl ether
(DME), toluene and 1,4-dioxane were dried over Na with benzophenone-ketyl intermediate as indicator.
Dichloroethane (DCE) and acetonitrile (CH;CN) were distilled over P,Os. N,N-Dimethylformamide (DMF)
was distilled under reduced pressure. Other commercially available reagents and solvents were used without
further purification.

Instrumentation. Deuterated solvents were purchased from Cambridge Isotope Laboratories. 'H NMR
spectra were recorded on Bruker AVANCE 111 400 ,Agilent Mercury plus 300 BB and INOVA instruments
with 400, 300 and 600 MHz frequencies, and *C NMR spectra were recorded on Bruker AVANCE 111 400
and Agilent Mercury plus 300 BB instruments with 100 and 75 MHz frequencies. °F NMR spectra were
recorded on a Bruker AVANCE |11 400 spectrometer with a *°F operating frequency of 376 MHz. Chemical
shifts (6) were reported in ppm relative to the residual solvent signal (CDCl; 6 = 7.26 for '"H NMR and ¢ =
77.0 for *C NMR). Chemical shifts (ppm) were recorded with tetramethylsilane (TMS) as the internal
reference standard. Multiplicities are given as s (singlet), d (doublet), t (triplet), dd (doublet of doublets), td
(triplet of doublets) or m (multiplet). HRMS was obtained using a Q-TOF instrument equipped with an ESI
source. Data collection for crystal structure was performed at room temperature using Mo Ko radiation on a
Bruker APEXII diffractometer.
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3 Experimental Section
3.1 Optimization of Reaction Conditions
3.1.1  Table S1. Solvent Screening™

Pd(OAc), (10 mol%)

| Ts  PPhs (20 mol%) s
. N NBE (2.0 equiv) N
LN K,CO; (2.0 equiv)
1a 2a solvent (1 mL) 3a
(2.0 equiv) 100°C, 24 h
entry solvent yield (%)™

1 toluene 42
2 CH5CN trace
3 DME trace
4 1,4-dioxane <20
5 DCE <20
6 THF ND
7 DMF trace

[a] Reaction conditions: 1a (0.15 mmol, 1.0 equiv), 2a (0.30 mmol, 2.0 equiv), Pd(OAc), (10 mol%), PPh;
(20 mol%), NBE (0.30 mmol, 2.0 equiv), K,CO; (0.30 mmol, 2.0 equiv), solvent (1 mL), 100<C, 24 h. [b]
Isolated yields. ND denotes not determined.
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3.1.2  Table S2. Base Screening!®

Pd(OAc), (10 mol%)

| Ts  PPhy (20 mol%) e
. N NBE (2.0 equiv) N
VAN base (2.0 equiv)

toluene (1 mL) 3a

2 (2.0 g:uiv) 100°C, 24 h
entry base yield (%)™

1 K,CO;, 42
2 NaOBU' trace
3 KOBU' <10
4 NaOH <10
5 KOH <10
6 Cs,CO; <10
7 LiOBU' <10
8 KHCO, 34
9 KOAc ND
10 K3PO, <20
11 K,HPO, trace
12 KH,PO, trace
13 NEt; <10
14 DBU trace
15 - ND

[a] Reaction conditions: 1a (0.15 mmol, 1.0 equiv), 2a (0.30 mmol, 2.0 equiv), Pd(OAc), (10 mol%), PPh,
(20 mol%), NBE (0.30 mmol, 2.0 equiv), base (0.30 mmol, 2.0 equiv), toluene (1 mL), 100<C, 24 h. [b]
Isolated yields. DBU = 1,8-diazabicyclo[5.4.0]Jundec-7-ene. ND denotes not determined.
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3.1.3  Table S3. Ligand Screening!®

Pd(OAc), (10 mol%)

©/| Ts  ligand (20 mol%) s
+ N NBE (2.0 equiv) N
LN K,C04 (2.0 equiv)
1a 24 toluene (1 mL) 3a
(2.0 equiv) 100°C, 24 h

entry ligand yield (%)[b]
1 PPh; 42
2 TFP 48
3 P(0-MeCqgH,)s <20
4 P(m-MeCgH,), 64
5 P(p-MeCgH,)s 45
6 P(p-MeOCgH.)s 46
7 P(M-CICsH,)s 68
8 PCy, 27
9 dppb!™ trace
10 dppel ND
11 dppfl 28
12 X-phos <10
13 Xantphos!® trace
14 bis(2-diphenylphosphinophenyl)ether! 34
15 tri-tert-butylphosphine tetrafluoroborate ND
16 AsPh, trace
17 pyridine ND
18 dipyridyl ND
19 L-a-Alanine ND
20 - ND

[a] Reaction conditions: 1a (0.15 mmol, 1.0 equiv), 2a (0.30 mmol, 2.0 equiv), Pd(OAc), (10 mol%), ligand
(20 mol%), NBE (0.30 mmol, 2.0 equiv), K,CO; (0.30 mmol, 2.0 equiv), toluene (1 mL), 100<C, 24 h. [b]
Isolated yields. [c] 10 mol%. ND denotes not determined.
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3.1.4  Table S4. Pd Source Screening®

Pd (10 mol%)

| Ts P(m-CICeHy)s (20 mol%) NTS
+ N NBE (2.0 equiv)
VAN K,COj3 (2.0 equiv)

1a 22 toluene (1 mL) 3a
(2.0 equiv) 100°C, 24 h
entry Pd source yield (%)™
1 Pd(OAC), 68
2 PdClI, 51
3 Pdl, 54
4 Pd(CF,COO0), 59
5 PACI,(CH,CN), 48
6 PdCI,(PCys), trace
7 Pd,(dba),*" 21
8 Pd(PPh;), 47
9 - ND

[a] Reaction conditions: 1a (0.15 mmol, 1.0 equiv), 2a (0.30 mmol, 2.0 equiv), Pd (10 mol%), P(m-CICsH,)
(20 mol%), NBE (0.30 mmol, 2.0 equiv), K,CO; (0.30 mmol, 2.0 equiv), toluene (1 mL), 100<C, 24 h. [b]
Isolated yields. [c] no P(m-CICgH,). [d] Pd,(dba); 5 mol%. ND denotes not determined.
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3.1.5  Table S5. NBE Screening®
Pd(OAc), (10 mol%)

| Ts  P(m-CICgH4)3 (20 mol%) N/TS
+ N NBE
A K,COj3 (2.0 equiv)

2a toluene (1 mL) 3a
(2.5 equiv) 100°C, 24 h

entry NBE (equiv) yield (%)™
1 2.0 68!
2 2.0 71
3 1.0 70
4 0.6 78
5 0.5 81
6 0.4 79
7 0.25 68
8 - ND

[a] Reaction conditions: 1a (0.15 mmol, 1.0 equiv), 2a (0.375 mmol, 2.5 equiv), Pd(OAc), (10 mol%),
P(m-CICgH,) (20 mol%), K,CO; (0.30 mmol, 2.0 equiv), toluene (1 mL), 100<C, 24 h. [b] Isolated yields. []
2a (0.30 mmol, 2.0 equiv). ND denotes not determined.
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3.2 Preparation of Aziridines
321 Preparation of aziridines 2a-k and 4a-c according to the procedure described in literature.

A solution of aryl sulfonyl chloride (52 mmol) in pyridine (32 mL) was cooled to -15<C. A precooled
(0<C) solution of aminoethanol (25 mmol) in pyridine (18 mL) was added dropwise over a period of 0.5 h.
Then mixture was stirred for 7 h at 0<C and placed in the fridge overnight. Ice/water was added to the
reaction mixture, which was then extracted with dichloromethane (DCM) (3>20 mL) and washed with water
several times. The organic layer was then dried with anhydrous MgSO,, filtered, the solvent was removed
under vacuum. Then the residue was dissolved in toluene (100 mL) and KOH (85 mmol) in water (25 mL)
was added to it. The mixture was stirred for 2 h at room temperature. The toluene phase was separated and
intensively washed with water until the aqueous phase showed a neutral pH. The organic layer was dried
with anhydrous MgSO, and filtered. The solvent was removed under vacuum, and the residue was purified
by column chromatography.

3.2.2 Preparation of aziridines 4d-k, 4m-p according to the procedure described in literature.

A r.b. flask was flame dried and charged with TsNH, (1.4 equiv), Cu(CH3;CN)4PFs (0.1 equiv), alkene
(1.0 equiv), activated 3A molecular sieves (1.0 g/mmol alkene) and CH,CN (2.5 mL/mmol alkene). The
mixture was cooled in a 0<C ice-water bath, and iodosylbenzene (1.4 equiv) was added in one portion. The
mixture was allowed to warm to room temperature and stirred at room temperature overnight. The resulting
mixture was filtered through a pad of Celite, and the filtrate was concentrated. The crude was purified with
column chromatography.

3.23 Preparation of aziridine 4l according to the procedure described in literature.’

A r.b. flask was flame dried and charged with Cu(OTf), (0.31 mmol, 0.1 equiv), 30 mL CH;CN, and
o-methylstyrene (15.38 mmol, 5.0 equiv). PhI=NTs (3.08 mmol, 1.0 equiv) was added in one portion. The
mixture was stirred at room temperature under nitrogen for 1 h. The resulting yellow solution was

concentrated, and the crude was purified with column chromatography to afford 41 as a white solid.

3.24 Preparation of aziridine (S)-4n according to the procedure described in literature.

4-Bromobenzenesulfonyl chloride (1.05 mmol) was added slowly to a solution of (S)-(+)-2-
phenylglycinol (1.0 mmol, >99% ee) and triethylamine (4.0 mmol) in CH,CI, (10 mL) at 0<C. The ice bath
was then removed, and the reaction was allowed to warm to room temperature and further stirred for 6 h.
The reaction mixture was then washed with water and brine and dried over anhydrous Na,SO,. The organic
layer was then concentrated to give the crude product. Then the residue was dissolved in THF (5 mL) at
room temperature and triphenylphosphine (1.5 mmol) was added it. The reaction mixture was then cooled to
0<C and treated slowly with diisopropyl azodicarboxylate (1.5 mmol). The ice bath was removed, and the
yellow solution was stirred for 6 h. Then THF was evaporated, and the crude product was purified by
column chromatography to yield the desired chiral aziridine as a white solid.

(S)-(+)-1-((4-bromophenyl)sulfonyl)-2-phenylaziridine ((S)-4n): m.p. = 88-89 T, [a]**%5 = 60.0°(c
1.0, CHCI,). >99% ee. The enantiomeric excess of (S)-4n was determined by HPLC (chiral column:
CHIRALPAK AS-H; solvent: hexane/2-propanol = 90/10; flow rate: 1 mL/min; detection: at 240 nm)
analysis in comparison with authentic racemic material: Retention time = 18.87 min (R) and 22.98 min (S).
'H NMR (400 MHz, Chloroform-d) 6 7.84 (d, J = 8.4 Hz, 2H), 7.66 (d, J = 8.8 Hz, 2H), 7.33 — 7.17 (m, 5H),
3.81 (dd, J = 7.2, 4.4 Hz, 1H), 3.01 (d, J = 7.2 Hz, 1H), 2.42 (d, J = 4.8 Hz, 1H). *C NMR (100 MHz,
Chloroform-d) ¢ 137.1, 134.6, 132.4, 129.3, 128.8, 128.6, 128.4, 126.4, 41.3, 36.1.
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3.25 Preparation of aziridine 4q according to the procedure described in literature.

To a mixture of 1,3-butadiene (5 mmol, 2 mol/L in tetrahydrofuran, 2.5 mL) and anyhydrous
Chloramine-T (1.248 g, 5.5 mmol) in dry MeCN (25 mL) was added pyridinium hydrobromide perbromide
(0.160 g, 0.5 mmol) at 25<C. The pale yellow colored solution was stirred vigorously at 25<C for 12h. After
completion of the reaction, the reaction mixture was concentrated under reduced pressure to give the crude
product which was purified by column chromatography (silica gel, 20% EtOAc-petroleum ether as eluant).
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3.3 General Procedure for Synthesis of Indolines
3.3.1  Synthesis of Indolines 3a-v

R; Pd(OAc), (10 mol%) R'  s0,Ar
R2 3 I SOLAT  P(m-CICgH,)s (20 mol%)  R2 N
, + A NBE (50 mol%)
P
R 5 H K,CO3 (2.0 equiv) R?
4 3
R 2 toluene, 100°C, 24 h R,

General procedure: An oven-dried Schlenk tube under a nitrogen atmosphere was charged with aryl iodide 1
(0.15 mmol, 1.0 equiv), aziridine 2 (0.375 mmol, 2.5 equiv), Pd(OAC), (10 mol%), P(m-CIC¢H,); (20 mol%),
NBE (50 mol%) and K,CO; (0.30 mmol, 2.0 equiv) in toluene (1 mL). The mixture was stirred at room
temperature for 10 minutes and then stirred in the oil bath at 100<C for 24 h. The resulting mixture was
cooled to room temperature and filtered through celite with EtOAc as eluents. The solvent was evaporated
under reduced pressure and the residue was purified by flash chromatography on silica gel (ethyl
acetate/petroleum ether 1/20-1/5) to afford pure product.

Ts
i
N

3a
7-methyl-1-tosylindoline (3a): White solid; m.p. = 94-95 <C; yield 81%; ‘H NMR (400 MHz, Chloroform-d)
57.37-7.35(m, 2H), 7.13 (d, J = 8 Hz, 2H), 7.09 (d, J = 7.6 Hz, 1H), 7.06 — 7.00 (m, 1H), 6.86 (d, J = 7.2
Hz, 1H), 3.92 (t, J = 7.2 Hz, 2H), 2.57 (s, 3H), 2.36 (s, 3H), 2.11 (t, J = 7.2 Hz, 2H).
BC NMR (100 MHz, Chloroform-d) ¢ 143.9, 141.5, 137.4, 134.4, 132.3, 129.9, 129.2, 127.4, 126.4, 121.8,
52.5,28.7,21.4, 19.6.
HRMS (ESI): Calcd for C,gH,;NO,S [M+H]": 288.1053, found: 288.1055.

Ts
1
é@”

3b

7-ethyl-1-tosylindoline (3b): Orange solid; m.p. = 126-127 <C; vyield 63%; 'H NMR (400 MHz,
Chloroform-d) ¢ 7.36 — 7.34 (m, 2H), 7.19 (d, J = 7.6 Hz, 1H), 7.20 — 7.08 (m, 3H), 6.87 (dd, J = 7.2, 1.2 Hz,
1H), 3.93 (t, J = 7.2 Hz, 2H), 3.07 (g, J = 7.6 Hz, 2H), 2.37 (s, 3H), 2.09 (t, J=7.2 Hz, 2H), 1.29 (t, J=7.5
Hz, 3H).

3C NMR (100 MHz, Chloroform-d) ¢ 143.9, 140.9, 138.5, 137.5, 134.5, 129.3, 128.0, 127.6, 126.9, 121.8,
52.6, 28.8, 25.2,21.5, 14.3.

HRMS (ESI): Calcd for Cy;H1sNO,S [M+Na]": 324.1029, found: 324.1028.

Ts
1
N

3c
7-isopropyl-1-tosylindoline (3c): Yellow solid; m.p. = 145-146 <C; yield 48%; ‘H NMR (400 MHz,
Chloroform-d) 6 7.33 (d, J = 8 Hz, 2H), 7.25 (d, J = 7.6 Hz, 1H), 7.17 — 7.09 (m, 3H), 6.85 (dd, J = 7.2, 1.2
Hz, 1H), 3.95 (t, J = 7.2 Hz, 2H), 3.91 — 3.84 (m, 1H), 2.38 (s, 3H), 2.07 (t, J = 7.2 Hz, 2H), 1.28 (d, J = 6.8
Hz, 6H).
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15C NMR (100 MHz, Chloroform-d) & 143.9, 143.6, 140.0, 137.4, 134.4, 129.3, 127.7, 127.2, 125.5, 121.8,
52.7,28.9, 24.0, 21.5.
HRMS (ESI): Calcd for CygH,,NO,S [M+H]": 316.1366, found: 316.1369.

Ts

3d
6,7-dimethyl-1-tosylindoline (3d): Orange solid; m.p. = 86-87 <C; yield 65%; 'H NMR (400 MHz,
Chloroform-d) ¢ 7.34 (d, J = 8 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 6.95 (d, J = 7.6 Hz, 1H), 6.78 (d, J = 7.6
Hz, 1H), 3.92 (t, J = 7.2 Hz, 2H), 2.46 (s, 3H), 2.38 (s, 3H), 2.31 (s, 3H), 2.05 (t, J = 7.2 Hz, 2H).
BC NMR (100 MHz, Chloroform-d) ¢ 143.9, 142.0, 137.0, 134.8, 134.5, 131.4, 129.2, 128.0, 127.7, 121.2,
52.7,28.7,215,19.9, 17.1.
HRMS (ESI): Calcd for Cy7H;gNO,S [M+H]": 302.1209, found: 302.1208.

MeO,C NTS
3e

methyl 7-methyl-1-tosylindoline-6-carboxylate (3e): Light yellow solid; m.p. = 144-145 <C; yield 43%;
'H NMR (400 MHz, Chloroform-d) ¢ 7.72 (d, J = 8 Hz, 1H), 7.38 (dd, J = 8.4, 1.2 Hz, 2H), 7.16 (d, J = 7.6
Hz, 2H), 6.94 (d, J = 8 Hz, 1H), 3.98 (t, J = 7.2 Hz, 2H), 3.95 (s, 3H), 2.75 (s, 3H), 2.39 (5, 3H), 2.17 (t, J =
7.2 Hz, 2H).
3C NMR (100 MHz, Chloroform-d) ¢ 167.9, 144.2, 143.3, 141.8, 134.8, 134.4, 130.7, 129.5, 129.4, 127.7,
121.4,52.6,51.9, 29.2, 21.5, 18.9.
HRMS (ESI): Calcd for CygHgNO,S [M+NH,]": 363.1373, found: 363.1372.

Ts

3f
5,7-dimethyl-1-tosylindoline (3f): Orange solid; m.p. = 100-101 <C; yield 63%; ‘H NMR (400 MHz,
Chloroform-d) ¢ 7.40 — 7.38 (m, 2H), 7.15 (d, J = 8 Hz, 2H), 6.91 (d, J = 1.6 Hz, 1H), 6.68 (s, 1H), 3.91 (t, J
=7.2 Hz, 2H), 2.53 (s, 3H), 2.38 (s, 3H), 2.27 (s, 3H), 2.06 (t, J = 7.2 Hz, 2H).
3C NMR (100 MHz, Chloroform-d) ¢ 143.8, 139.2, 137.5, 136.3, 134.7, 131.9, 130.7, 129.3, 127.6, 122.6,
52.7,28.8,21.5,21.0, 19.6.
HRMS (ESI): Calcd for Cy;H,sNO,S [M+Na]": 324.1029, found: 324.1031.

Ts

O,N

3g
7-methyl-5-nitro-1-tosylindoline (3g): Yellow solid; m.p. = 116-117 <C; yield 87%; '"H NMR (400 MHz,
Chloroform-d) 6 8.03 (s, 1H), 7.75 (s, 1H), 7.43 (dd, J = 8, 1.6 Hz, 2H), 7.22 (d, J = 8 Hz, 2H), 4.05 (t, J =
7.2 Hz, 2H), 2.65 (s, 3H), 2.42 (s, 3H), 2.29 (t, J = 7.2 Hz, 2H).
3C NMR (100 MHz, Chloroform-d) & 147.4, 145.9, 144.7, 139.0, 134.3, 133.3, 129.7, 127.3, 126.0, 117.3,
53.0, 28.6, 21.5, 20.2.
HRMS (ESI): Calcd for CysHsN,0,S [M+Na]": 355.0723, found: 355.0722.
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Ts
!
Jé@“
MeOOC

3h
methyl 7-methyl-1-tosylindoline-5-carboxylate (3h): Orange liquid; yield 77%; '"H NMR (400 MHz,
Chloroform-d) 6 7.83 (s, 1H), 7.55 (s, 1H), 7.38 (d, J = 8.4 Hz, 2H), 7.17 (d, J = 8 Hz, 2H), 3.99 (t, J = 7.2
Hz, 2H), 3.89 (s, 3H), 2.61 (s, 3H), 2.39 (s, 3H), 2.18 (t, J = 7.2 Hz, 2H).
BC NMR (100 MHz, Chloroform-d) ¢ 166.5, 145.7, 144.2, 137.8, 134.4, 132.2, 132.0, 129.4, 128.1, 127.3,
123.1,52.7,52.0, 28.5, 21.4, 19.8.
HRMS (ESI): Calcd for C,gH;oNO,S [M+H]": 346.1108, found: 346.1109.

Ts
!
LE@“
Br

3i
5-bromo-7-methyl-1-tosylindoline (3i): Light orange liquid; yield 60%; "H NMR (400 MHz, Chloroform-d)
07.42-7.39 (m, 2H), 7.25 (s, 1H), 7.19 (d, J =8 Hz, 2H), 7.01 (s, 1H), 3.93 (t, J = 7.2 Hz, 2H), 2.54 (s, 3H),
2.40 (s, 3H), 2.11 (t, J = 7.2 Hz, 2H).
BC NMR (100 MHz, Chloroform-d) ¢ 144.2, 140.9, 139.6, 134.5, 134.3, 132.8, 129.5, 127.5, 125.0, 119.6,
52.7,28.7,21.5, 19.7.
HRMS (ESI): Calcd for CyH;6BrNO,S [M+H]": 366.0158, found: 366.0159.

Ts
i
N

£
3]

4-fluoro-7-methyl-1-tosylindoline (3j): Light orange liquid; yield 56%; "H NMR (400 MHz, Chloroform-d)

5 7.40 (d, J = 8.4 Hz, 2H), 7.18 (d, J = 8 Hz, 2H), 7.08 (dd, J =8.4, 5.6 Hz, 1H), 6.78 (t, J = 8.4 Hz, 1H),

3.98 (t, J = 7.2 Hz, 2H), 2.53 (s, 3H), 2.40 (s, 3H), 2.17 (t, J = 7.2 Hz, 2H).

“F NMR (376 MHz, Chloroform-d) ¢ -121.24 (t, J = 6.8 Hz).

3C NMR (100 MHz, Chloroform-d) ¢ 156.8 (d, J = 243.3 Hz), 144.3, 1435 (d, J = 6.5 Hz), 134.4, 131.4 (d,

J =7.2 Hz), 1295, 128.1 (d, J = 3.7 Hz), 127.6, 123.4 (d, J = 20.1 Hz), 113.5 (d, J = 20.2 Hz), 53.0, 25.3,

21.5,19.2.

HRMS (ESI): Calcd for C1gH1gFNO,S [M+H]": 306.0959, found: 306.0958.

1-((3-methoxyphenyl)sulfonyl)-7-methyl-5-nitroindoline (3K): Yellow solid; m.p. = 127-129 <C; yield
89%; "H NMR (400 MHz, Chloroform-d) 6 8.04 (s, 1H), 7.77 (s, 1H), 7.34 (t, J = 8 Hz, 1H), 7.15 — 7.11 (m,
2H), 7.02 (t, J =2 Hz, 1H), 4.07 (t, J = 7.2 Hz, 2H), 3.70 (s, 3H), 2.65 (s, 3H), 2.33 (t, J = 7.2 Hz, 2H).

3C NMR (100 MHz, Chloroform-d) ¢ 159.7, 147.3, 146.0, 139.1, 138.3, 133.3, 130.2, 126.0, 119.9, 119.5,
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117.3,112.1, 55.5, 53.2, 28.7, 20.2.
HRMS (ESI): Calcd for CigH16N,05S [M+H]": 349.0853, found: 349.0856.

Q/F
Ox
S=0
N
O,N

2
3l

1-((3-fluorophenyl)sulfonyl)-7-methyl-5-nitroindoline (3I): Orange solid; m.p. = 100-101 <C; yield 86%;
'H NMR (400 MHz, Chloroform-d) & 8.05 (s, 1H), 7.79 (s, 1H), 7.47 — 7.41 (m, 1H), 7.35 — 7.31 (m, 3H),
4.10 (t, J = 7.2 Hz, 2H), 2.64 (s, 3H), 2.39 (t, J = 7.2 Hz, 2H).

“F NMR (376 MHz, Chloroform-d) ¢ -121.24 (t, J = 6.8 Hz).

BC NMR (100 MHz, Chloroform-d) 6 162.2 (d, J = 251.5 Hz), 146.9, 146.2, 139.4 (d, J = 6.6 Hz), 138.8,
133.3, 131.0 (d, J = 7.6 Hz), 126.2, 123.2 (d, J = 3.4 Hz), 120.9 (d, J = 21.1 Hz), 117.5, 114.8 (d, J = 24.3
Hz), 53.2, 28.8, 20.3.

HRMS (ESI): Calcd for C15H13FN,0,S [M+H]": 337.0653, found: 337.0650.

0= ’
)
N
NO

2

3m
7-methyl-5-nitro-1-(phenylsulfonyl)indoline (3m): Yellow solid; m.p. = 128-130 <C; yield 87%; 'H NMR
(400 MHz, Chloroform-d) & 8.04 (s, 1H), 7.75 (s, 1H), 7.62 (t, J = 7.2 Hz, 1H), 7.57 (d, J = 8.0 Hz, 2H), 7.44
(t, J=7.6 Hz, 2H), 4.07 (t, J = 7.6 Hz, 2H), 2.66 (s, 3H), 2.29 (t, J = 7.6 Hz, 2H).
BC NMR (101 MHz, Chloroform-d) 6 147.3, 146.0, 139.0, 137.3, 133.7, 133.4, 129.2, 127.4, 126.1, 117.3,
53.1, 28.7, 20.3.
HRMS (ESI): Caled for CysH.N,0,S [M+H]": 319.0747, found: 319.0745.

1-((4-methoxyphenyl)sulfonyl)-7-methyl-5-nitroindoline (3n): Orange liquid; yield 93%:; ‘H NMR (400
MHz, Chloroform-d) ¢ 8.03 (d, J = 2.4 Hz, 1H), 7.75 (s, 1H), 7.49 — 7.45 (m, 2H), 6.90 — 6.86 (m, 2H), 4.04
(t, J=7.6 Hz, 2H), 3.85 (s, 3H), 2.65 (s, 3H), 2.32 (t, J = 7.6 Hz, 2H).

3C NMR (100 MHz, Chloroform-d) & 163.6, 147.5, 145.9, 139.1, 133.5, 129.5, 128.7, 126.0, 117.3, 114.3,
114.3, 55.6, 53.0, 28.7, 20.2.

HRMS (ESI): Calcd for CyH;6N,0sS [M+H]™: 349.0853, found: 349.0851.
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7-methyl-5-nitro-1-((4-nitrophenyl)sulfonyl)indoline (30): Light yellow liquid; yield 49%; ‘H NMR (400
MHz, Chloroform-d) ¢ 8.29 (d, J = 8.8 Hz, 2H), 8.08 (s, 1H), 7.80 (d, J = 8.7 Hz, 3H), 4.14 (t, J = 7.5 Hz,
2H), 2.65 (s, 3H), 2.42 (t, J = 7.5 Hz, 4H).

BC NMR (100 MHz, Chloroform-d) ¢ 150.60, 146.36, 143.26, 138.45, 133.41, 128.71, 124.37, 117.71,
53.28, 28.84, 20.37.

HRMS (ESI): Calcd for Cy5H35N306S [M+H]™: 364.0598, found: 364.0597.

1-((4-chlorophenyl)sulfonyl)-7-methyl-5-nitroindoline (3p): Light yellow solid; m.p. = 134-135 <C; vyield
88%:; '*H NMR (400 MHz, Chloroform-d) ¢ 8.04 (d, J = 2.4 Hz, 1H), 7.79 (d, J = 2.4 Hz, 1H), 7.52 (d, J =
8.4 Hz, 2H), 7.42 (d, J = 8.8 Hz, 2H), 4.08 (t, J = 7.2 Hz, 2H), 2.64 (s, 3H), 2.38 (t, J = 7.2 Hz, 2H).

BC NMR (100 MHz, Chloroform-d) ¢ 146.9, 146.1, 140.4, 138.8, 135.9, 133.4, 129.5, 128.7, 126.2, 117.5,
53.1, 28.7, 20.2.

HRMS (ESI): Calcd for Cy5H;5CIN,0,S [M+H]": 353.0357, found: 353.0352.

1-((4-bromophenyl)sulfonyl)-7-methyl-5-nitroindoline (3q): Light yellow solid; m.p. = 150-151 <C; yield
79%; 'H NMR (400 MHz, Chloroform-d) & 8.04 (s, 1H), 7.79 (s, 1H), 7.58 (d, J = 8.8 Hz, 2H), 7.43 (d, J =
8.4 Hz, 2H), 4.07 (t, J = 7.6 Hz, 2H), 2.64 (s, 3H), 2.38 (t, J = 7.6 Hz, 2H).

BC NMR (101 MHz, Chloroform-d) 6 146.9, 146.1, 138.8, 136.4, 133.4, 132.5, 128.9, 128.8, 126.2, 117.5,
53.1, 28.7, 20.3.

HRMS (ESI): Calcd for Cy5H;5BrN,0,S [M+H]": 396.9852, found: 396.9854.
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7-methyl-1-(naphthalen-2-ylsulfonyl)-5-nitroindoline (3r): Orange liquid; yield 69%; '"H NMR (400 MHz,
Chloroform-d) & 8.23 (d, J = 2.0 Hz, 1H), 8.06 (d, J = 2.0 Hz, 1H), 7.89 (t, J = 7.2 Hz, 2H), 7.84 (d, J = 8.4
Hz, 1H), 7.72 — 7.58 (m, 3H), 7.43 (dd, J = 8.8, 2.0 Hz, 1H), 4.12 (t, J = 7.6 Hz, 2H), 2.70 (s, 3H), 2.25 (t, J
= 7.6 Hz, 2H).

C NMR (101 MHz, Chloroform-d) & 147.4, 146.0, 138.9, 135.0, 134.5, 133.4, 131.9, 129.4, 129.3, 129.2,
129.0, 128.0, 127.9, 126.1, 122.2, 117.3, 53.2, 28.8, 20.4.

HRMS (ESI): Calcd for CyoH;6N,0,S [M+H]": 369.0904, found: 369.0902.

Ts

3s
6-nitro-1-tosylindoline (3s): Light yellow solid; m.p. = 182-184 <C; yield 58%; ‘H NMR (400 MHz,
Chloroform-d) ¢ 8.40 (d, J = 2 Hz, 1H), 7.84 (dd, J = 8, 2 Hz, 1H), 7.73 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8
Hz, 2H), 7.21 (d, J = 8.4 Hz, 1H), 4.02 (t, J = 8.4 Hz, 2H), 3.06 (t, J = 8.6 Hz, 2H), 2.40 (s, 3H).
BC NMR (100 MHz, Chloroform-d) ¢ 148.2, 144.8, 143.2, 138.8, 133.4, 130.0, 127.3, 125.3, 119.0, 109.1,
50.3, 27.7, 21.5.
HRMS (ESI): Calcd for CysH14N,0,S [M+H]": 319.0747, found: 319.0749.

Ts

Me020\©/\,\,’)
3t

methyl 1-tosylindoline-6-carboxylate (3t): White solid; m.p. = 150-151 <C; yield 61%; 'H NMR (400
MHz, Chloroform-d) 6 8.24 (s, 1H), 7.69 (d, J = 8.4 Hz, 3H), 7.23 (d, J = 8 Hz, 2H), 7.13 (d, J = 8 Hz, 1H),
3.97 -3.93 (m, 5H), 2.94 (t, J = 8.4 Hz, 2H), 2.36 (s, 3H).
3C NMR (100 MHz, Chloroform-d) 6 166.6, 144.2, 142.3, 137.0, 133.6, 130.0, 129.7, 127.2, 125.4, 124.9,
115.3,52.1, 50.0, 27.8, 21.4.
HRMS (ESI): Calcd for C,;H,;NO,S [M+H]": 332.0951, found: 332.0954.

Ts

/

IOV
MeO,C

3u
methyl 1-tosylindoline-5-carboxylate (3u): Light yellow solid; m.p. = 134-135 <C; yield 16%; ‘H NMR
(300 MHz, Chloroform-d) & 7.94 — 7.86 (m, 1H), 7.80 — 7.60 (m, 4H), 7.31 — 7.20 (m, 2H), 3.96 (t, J =
8.7 Hz, 2H), 3.87 (s, 3H), 2.98 (t, J = 8.7 Hz, 2H), 2.37 (s, 3H).
3C NMR (75 MHz, Chloroform-d) & 166.5, 146.0, 144.5, 133.7, 131.6, 130.1, 129.8, 127.1, 126.5,
125.2, 1135, 51.9, 50.1, 27.2, 21.5.
HRMS (ESI): Calcd for Cy7H;,NO,S [M+H]": 332.0951, found: 332.0946.
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3.3.2  Synthesis of Indolines 5a-j and 6a-k

Pd(OAc), (10 mol%) RS

6
' P(m-CICgH4)s (20 mol%) TN R
Ls NBE (50 mol%) TsN
+
L\ H,0 (2.0 equiv) +
NO, RS K,CO3 (2.0 equiv)
toluene/DME (v/v 1:1) NO,

19 5 NO, 6

105°C, 30 h

General procedure: An oven-dried Schlenk tube under a nitrogen atmosphere was charged with aryl iodide
1g (0.15 mmol, 1.0 equiv), aziridine 4 (0.30 mmol, 2.0 equiv), Pd(OAc), (10 mol%), P(m-CICgH,); (20
mol%), NBE (50 mol%), H,O (0.3 mmol, 2.0 equiv) and K,COj3 (0.30 mmol, 2.0 equiv) in toluene/DME (1
mL, v/v 1:1). The mixture was stirred at room temperature for 10 minutes and then stirred in the oil bath at
105<C for 30 h. The resulting mixture was cooled to room temperature and filtered through celite with
EtOAC as eluents. The solvent was evaporated under reduced pressure and the residue was purified by flash
chromatography on silica gel (dichloromethane/ petroleum ether or ethyl acetate/petroleum ether) to afford
pure product.

Ts

Me
O,N
5a

2,7-dimethyl-5-nitro-1-tosylindoline (5a): Yellow liquid; yield 71%; *H NMR (400 MHz, Chloroform-d) &
8.05 (d, J = 2.4 Hz, 1H), 7.75 (d, J = 2.4 Hz, 1H), 7.41 (d, J = 8.4 Hz, 2H), 7.21 (d, J = 8 Hz, 2H), 4.54 —
4.47 (m, 1H), 2.66 (s, 3H), 2.41 (s, 3H), 2.30 (dd, J = 16, 7.6 Hz, 1H), 2.15 (d, J = 16 Hz, 1H), 1.22 (d, J =
6.8 Hz, 3H).

BC NMR (100 MHz, Chloroform-d) ¢ 146.0, 145.9, 144.6, 138.0, 134.5, 134.0, 129.7, 127.3, 126.2, 117.9,
60.7,35.4, 21.5, 21.4, 20.4.

HRMS (ESI): Calcd for Cy;HsN,0,S [M+H]": 347.1060, found: 347.1054.

O,N
5b

2-ethyl-7-methyl-5-nitro-1-tosylindoline (5b): Yellow solid; m.p. = 129-130 <C; yield 61%; ‘H NMR (400
MHz, Chloroform-d) 6 8.04 (s, J = 2.4 Hz, 1H), 7.73 (d, J = 2 Hz, 1H), 7.40 (d, J = 8 Hz, 2H), 7.20 (d, J = 8
Hz, 2H), 4.28 — 4.22 (m, 1H), 2.67 (s, 3H), 2.40 (s, 3H), 2.23 — 2.20 (m, 2H), 1.55 — 1.37 (m, 2H), 0.97 (t, J
=7.2 Hz, 3H).

BC NMR (100 MHz, Chloroform-d) ¢ 146.4, 146.0, 144.5, 138.5, 134.6, 134.0, 129.7, 127.4, 126.1, 117.6,
66.2, 33.8, 28.1, 21.6, 20.4, 10.1.

HRMS (ESI): Calcd for CygH,N,0,S [M+H]": 361.1217, found: 361.1215.

Ts

Bn
O,N
5c

2-benzyl-7-methyl-5-nitro-1-tosylindoline (5¢): Yellow liquid; yield 41%; 'H NMR (400 MHz,
Chloroform-d) 6 8.02 (d, J = 2.4 Hz, 1H), 7.72 (s, 1H), 7.38 (d, J = 8.4 Hz, 2H), 7.26 — 7.18 (m, 3H), 7.15 (d,
J =8 Hz, 2H), 7.10 — 7.08 (m, 2H), 4.61 — 4.55 (m, 1H), 2.93 (dd, J = 13.6, 6 Hz, 1H), 2.66 — 2.60 (m, 4H),
2.38 —2.24 (m, 5H).
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3C NMR (100 MHz, Chloroform-d) 6 146.3, 146.1, 144.5, 138.0, 136.3, 134.6, 133.8, 129.7, 129.4, 128.4,
127.4,126.8,126.2, 117.7, 65.6, 41.0, 33.0, 21.6, 20.4.
HRMS (ESI): Calcd for C,3H,,N,0,S [M+H]": 423.1373, found: 423.1367.

7-methyl-5-nitro-2-(p-tolyl)-1-tosylindoline (5d): Yellow liquid; yield 15%; H NMR (300 MHz,
Chloroform-d) 6 8.05 (d, J = 1.5 Hz, 1H), 7.74 (s, 1H), 7.49 (d, J = 8.1 Hz, 2H), 7.28 — 7.20 (m, 3H),
7.13-7.01 (m, 4H), 5.46 (dd, J = 6.3, 2.7 Hz, 1H), 2.74 — 2.64 (m, 5H), 2.43 (s, 3H), 2.28 (s, 3H).

B3C NMR (75 MHz, Chloroform-d) & 146.7, 146.2, 144.8, 137.8, 137.7, 137.1, 134.7, 133.5, 129.8,
129.4,127.4,126.4, 125.6, 117.6, 66.4, 36.3, 21.7, 21.0, 20.5.

HRMS (ESI): Calcd for C,3H,,N,0,S [M+H]": 423.1373, found: 423.1364.

Ts
i
L

Me

O,N

6d

7-methyl-5-nitro-3-(p-tolyl)-1-tosylindoline (6d): Yellow liquid; yield 60%; *H NMR (300 MHz,
Chloroform-d) & 8.07 (d, J = 2.4 Hz, 1H), 7.53 (d, J = 7.8 Hz, 2H), 7.41 (s, 1H), 7.27 (d, J = 8.1 Hz,
2H), 7.08 (d, J =7.8 Hz, 2H), 6.78 (d, J = 7.8 Hz, 2H), 4.45 (dd, J = 12.9, 8.1 Hz, 1H), 3.86 (t, J = 12.0
Hz, 1H), 3.56 (dd, J = 11.4, 7.8 Hz, 1H), 2.69 (s, 3H), 2.46 (s, 3H), 2.31 (s, 3H).

BBC NMR (75 MHz, Chloroform-d) & 147.7, 146.4, 144.9, 143.0, 137.7, 135.7, 134.7, 133.1, 129.9,
129.7,128.0, 127.5, 126.4, 117.7, 61.8, 46.9, 21.7, 21.0, 20.4.

HRMS (ESI): Calcd for C,3H,,N,0,S [M+H]": 423.1373, found: 423.1366.

Ts
i

N
o

5e

O,N

methyl 4-(7-methyl-5-nitro-1-tosylindolin-2-yl)benzoate (5e): Light yellow liquid; yield 29%; '"H NMR
(400 MHz, Chloroform-d) & 8.08 (d, J = 2.4 Hz, 1H), 7.95 (d, J = 8.4 Hz, 2H), 7.74 (d, J = 2.4 Hz, 1H),
7.49 (d, J = 8.4 Hz, 2H), 7.33 — 7.23 (m, 4H), 5.54 (dd, J = 6.4, 3.6 Hz, 1H), 3.88 (s, 3H), 2.79 — 2.66
(m, 5H), 2.44 (s, 3H).

3C NMR (100 MHz, Chloroform-d) & 166.5, 146.5, 146.3, 145.0, 137.2, 134.4, 133.6, 130.1, 130.0,
129.8, 127.4,126.6, 125.7, 117.7, 66.2, 52.2, 36.3, 21.7, 20.6.

HRMS (ESI): Calcd for C,H»,N,06S [M+H]": 467.1271, found: 467.1266.
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methyl 4-(7-methyl-5-nitro-1-tosylindolin-3-yl)benzoate (6e): Light yellow liquid; yield 37%; 'H NMR
(400 MHz, Chloroform-d) ¢ 8.10 (d, J =2 Hz, 1H), 7.94 (d, J = 8.4 Hz, 2H), 7.54 (d, J = 8.4 Hz, 2H), 7.41 (s,
1H), 7.28 (d, J = 7.2 Hz, 2H), 6.99 (d, J = 8.4 Hz, 2H), 4.51 (dd, J = 12.8, 7.6 Hz, 1H), 3.93 — 3.87 (m, 1H),
3.90 (s, 3H), 3.75 (dd, J = 11.2, 8 Hz, 1H), 2.70 (s, 3H), 2.46 (s, 3H).

BC NMR (100 MHz, Chloroform-d) ¢ 166.4, 147.7, 146.4, 145.1, 144.2, 141.8, 134.6, 133.3, 130.3, 130.0,
129.9,128.2,127.5, 126.8, 117.7, 61.5, 52.2, 47.3, 21.7, 20.4.

HRMS (ESI): Calcd for C,4H»,N,06S [M+H]": 467.1271, found: 467.1268.

Ts

I
N
T

5f

O,N

2-(4-chlorophenyl)-7-methyl-5-nitro-1-tosylindoline (5f): Yellow liquid; yield 25%; *H NMR (400 MHz,
Chloroform-d) & 8.06 (d, J = 2 Hz, 1H), 7.74 (s, 1H), 7.48 (d, J = 8.4 Hz, 2H), 7.26 — 7.22 (m, 4H), 7.15 (d, J
= 8.8 Hz, 2H), 5.46 (dd, J = 6.4, 3.2 Hz, 1H), 2.70 — 2.68 (m, 5H), 2.43 (s, 3H).

BC NMR (100 MHz, Chloroform-d) ¢ 146.4, 146.3, 145.0, 138.6, 137.4, 134.5, 133.8, 133.5, 129.9, 128.9,
127.4,127.1,126.5, 117.6, 65.9, 36.2, 21.6, 20.5.

HRMS (ESI): Calcd for C,,H;4CIN,0,S [M+H]": 443.0827, found: 443.0820.

L
O,N

Cl

6f
3-(4-chlorophenyl)-7-methyl-5-nitro-1-tosylindoline (6f): Yellow solid; m.p. = 178-180 <C; yield 49%; 'H
NMR (400 MHz, Chloroform-d) ¢ 8.08 (d, J = 2 Hz, 1H), 7.53 (d, J = 8.4 Hz, 2H), 7.42 (s, 1H), 7.28 — 7.23
(m, 4H), 6.85 (d, J = 8.4 Hz, 2H), 4.48 (dd, J = 12.8, 7.6 Hz, 1H), 3.85 (dd, J = 12.4, 11.2 Hz, 1H), 3.69 —
3.64 (m, 1H), 2.69 (s, 3H), 2.46 (s, 3H).
BC NMR (100 MHz, Chloroform-d) ¢ 147.7, 146.3, 145.0, 142.0, 137.5, 134.6, 133.7, 133.2, 129.9, 129.4,
129.2,127.4,126.6, 117.6, 61.6, 46.7, 21.6, 20.3.
HRMS (ESI): Calcd for C,,H;sCIN,0,S [M+H]": 443.0827, found: 443.0823.

Ts
/
O ) O
NO; Q

59

7-methyl-2-(naphthalen-2-yl)-5-nitro-1-tosylindoline (5g): Light yellow solid; m.p. = 76-78 <C yield 20%;
'H NMR (400 MHz, Chloroform-d) & 8.07 (d, J = 2.4 Hz, 1H), 7.79 — 7.70 (m, 4H), 7.65 (s, 1H), 7.55 — 7.50

S20



(m, 2H), 7.47 — 7.42 (m, 2H), 7.30 (dd, J = 8.8, 2.0 Hz, 1H), 7.27 — 7.23 (m, 3H), 5.66 (d, J = 7.6 Hz, 1H),
2.84 (d, J=16.0 Hz, 1H), 2.81 — 2.72 (m, 4H), 2.43 (s, 3H).

C NMR (101 MHz, Chloroform-d) & 146.7, 146.3, 144.9, 137.7, 137.2, 134.7, 133.6, 133.0, 132.9, 129.9,
128.8,128.0, 127.6, 127.5, 126.5, 126.4, 126.3, 124.6, 123.8, 117.6, 66.7, 36.1, 21.7, 20.6.

HRMS (ESI): Calcd for C,gH,,N,0,S [M+H]": 459.1373, found: 459.1368.

7-methyl-3-(naphthalen-2-yl)-5-nitro-1-tosylindoline (6g): Yellow solid; m.p. = 66-68 <C yield 58%; 'H
NMR (400 MHz, Chloroform-d) & 8.09 (d, J = 2.0 Hz, 1H), 7.83 — 7.68 (m, 3H), 7.55 (d, J = 8.0 Hz, 2H),
7.50 — 7.42 (m, 3H), 7.38 (s, 1H), 7.27 (d, J = 8.0 Hz, 2H), 6.97 (d, J = 8.4 Hz, 1H), 4.55 (dd, J = 12.8, 8.0
Hz, 1H), 4.01 (dd, J = 12.8, 10.8 Hz, 1H), 3.84 (dd, J = 11.2, 8.0 Hz, 1H), 2.72 (s, 3H), 2.44 (s, 3H).

BC NMR (101 MHz, Chloroform-d) & 147.7, 146.4, 145.0, 142.5, 136.2, 134.7, 133.3, 133.2, 132.8, 129.9,
129.1,127.7,127.6, 127.5, 126.6, 126.3, 125.2, 117.9, 61.5, 47.5, 21.6, 20.4.

HRMS (ESI): Calcd for C,gH,,N,0,S [M+H]": 459.1373, found: 459.1369.

Ts
IO
O,N
5

h

7-methyl-5-nitro-2-(o-tolyl)-1-tosylindoline (5h):  Yellow solid; m.p. = 56-58 <C vyield 23%; 'H NMR
(400 MHz, Chloroform-d) ¢ 8.10 (d, J = 2 Hz, 1H), 7.69 (s, 1H), 7.49 (d, J = 8.4 Hz, 2H), 7.26 — 7.23 (m,
2H), 7.16 — 7.11 (m, 2H), 7.04 — 7.019 (m, 1H), 6.95 (d, J = 7.6 Hz, 1H), 5.64 (d, J = 8.4 Hz, 1H), 2.82 —
2.75 (M, 4H), 2.47 — 2.43 (m, 4H), 2.34 (s, 3H).

BC NMR (100 MHz, Chloroform-d) ¢ 147.4, 146.3, 144.8, 138.9, 137.3, 134.6, 133.7, 133.2, 130.9, 129.9,
127.8,127.4,126.5, 126.3, 124.5, 117.9, 64.1, 37.0, 21.6, 20.7, 19.4.

HRMS (ESI): Calcd for C,3H,,N,0,S [M+Na]": 445.1192, found: 445.1186.

oy
O,N

6h
7-methyl-5-nitro-3-(o-tolyl)-1-tosylindoline (6h): Yellow solid; m.p. = 140-141 <C vyield 38%; 'H NMR
(400 MHz, Chloroform-d) 6 8.09 (d, J = 2.4 Hz, 1H), 7.53 (d, J = 8 Hz, 2H), 7.42 (d, J = 2.4 Hz, 1H), 7.29 —
7.26 (m, 2H), 7.14 — 7.12 (m, 2H), 7.09 — 7.05 (m, 1H), 6.76 — 6.74 (m, 1H), 4.43 (dd, J = 10, 4.8 Hz, 1H),
3.83-3.73 (m, 2H), 2.72 (s, 3H), 2.44 (s, 3H), 2.00 (s, 3H).

3C NMR (100 MHz, Chloroform-d) & 148.0, 146.4, 145.0, 142.8, 136.8, 136.5, 134.6, 133.5, 130.7, 129.9,
127.6,127.5, 126.9, 126.8, 126.4, 117.6, 60.9, 43.1, 21.6, 20.3, 19.3.

HRMS (ESI): Calcd for C,3H,,N,0,S [M+Na]": 445.1192, found: 445.1187.
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Ts Me

/
OO

5i

O,N

7-methyl-5-nitro-2-(m-tolyl)-1-tosylindoline (5i): Yellow liquid; yield 23%; 'H NMR (400 MHz,
Chloroform-d) & 8.05 (d, J = 2 Hz, 1H), 7.73 (s, 1H), 7.49 (d, J = 8 Hz, 2H), 7.24 (d, J = 8 Hz, 2H), 7.14 (¢,
J=17.6 Hz, 1H), 7.04 (d, J = 8.4 Hz, 2H), 6.97 (d, J = 7.6 Hz, 1H), 5.46 (dd, J = 6.4, 2.8 Hz, 1H), 2.72 — 2.69
(m, 5H), 2.42 (s, 3H), 2.28 (s, 3H).

BC NMR (100 MHz, Chloroform-d) ¢ 146.8, 146.2, 144.8, 140.1, 138.4, 137.8, 134.7, 133.4, 129.8, 128.7,
128.6, 127.4, 126.5, 126.4, 122.6, 117.6, 66.5, 36.4, 21.6, 21.4, 20.5.

HRMS (ESI): Calcd for C,3H,,N,0,S [M+H]": 423.1373, found: 423.1368.

6i

7-methyl-5-nitro-3-(m-tolyl)-1-tosylindoline (6i): Yellow liquid; yield 43%; 'H NMR (400 MHz,
Chloroform-d) & 8.08 (d, J = 2.4 Hz, 1H), 7.53 (d, J = 8.0 Hz, 2H), 7.42 (s, 1H), 7.32 — 7.25 (m, 2H),
7.16 (t, J = 7.6 Hz, 1H), 7.07 (d, J = 7.6 Hz, 1H), 6.69 (d, J = 7.2 Hz, 2H), 4.46 (dd, J = 13.2, 8.0 Hz,
1H), 3.88 (t, J = 12.0 Hz,1H), 3.55 (dd, J = 11.6, 8.0 Hz, 1H), 2.70 (s, 3H), 2.47 (s, 3H), 2.28 (s, 3H).
3C NMR (100 MHz, Chloroform-d) & 147.6, 146.3, 144.9, 142.9, 138.7, 138.7, 134.5, 133.1, 129.9,
128.9, 128.8, 128.6, 127.5, 126.4, 125.2, 117.7, 61.7, 47.2, 21.7, 21.3, 20.3.

HRMS (ESI): Calcd for C,3H,,N,0,S [M+H]": 423.1373, found: 423.1368.

/Ts

PVaW,

5
7-methyl-5-nitro-2-phenyl-1-tosylindoline (5j): Yellow liquid; yield 20%; 'H NMR (400 MHz,
Chloroform-d) 6 8.06 (d, J = 2.4 Hz, 1H), 7.74 (d, J = 2.4 Hz, 1H), 7.49 (d, J = 8.4 Hz, 2H), 7.30 — 7.19 (m,
7H), 5.50 (t, J = 4.4 Hz, 1H), 2.72 (s, 5H), 2.43 (s, 3H).
BC NMR (100 MHz, Chloroform-d) ¢ 146.8, 146.3, 144.8, 140.2, 137.7, 134.7, 133.5, 129.9, 128.7, 127.9,
127.4,126.4,125.7, 117.6, 66.5, 36.4, 21.6, 20.6.
HRMS (ESI): Calcd for C,,H,N,0,S [M+H]": 409.1217, found: 409.1220.

O,N

L
O,N

6j
7-methyl-5-nitro-3-phenyl-1-tosylindoline (6j): Yellow liquid; yield 55%; '‘H NMR (400 MHz,
Chloroform-d) 6 8.07 (d, J = 2.4 Hz, 1H), 7.54 (d, J = 8.4 Hz, 2H), 7.42 (s, 1H), 7.29 — 7.26 (m, 5H), 6.92 —
6.89 (m, 2H), 4.48 (dd, J = 13.2, 8 Hz, 1H), 3.88 (dd, J = 12.8, 11.2 Hz, 1H), 3.62 (dd, J = 11.2, 8 Hz, 1H),
2.70 (s, 3H), 2.46 (s, 3H).
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3C NMR (100 MHz, Chloroform-d) & 147.7, 146.4, 144.9, 142.7, 138.8, 134.7, 133.1, 129.9, 129.1, 128.2,
127.9, 1275, 126.5, 117.7,61.8, 47.4, 21.7, 20.4.
HRMS (ESI): Calcd for C,,H,0N,0,S [M+H]": 409.1217, found: 409.1221.

Ts
i
O )
ON .

4-methyl-2-nitro-5-tosyl-5,5a,6,10b-tetrahydroindeno[2,1-b]indole (6K): Yellow solid; m.p. = 88-89 <C;
yield 66%; "H NMR (400 MHz, Chloroform-d) 6 8.03 (d, J = 2 Hz, 1H) 7.73 (s, 1H), 7.42 — 7.40 (m, 2H),
7.33-7.31 (m, 1H), 7.26 — 7.11 (m, 5H), 5.23 — 5.17 (m, 1H), 3.73 (d, J = 7.6 Hz, 1H), 3.57 (dd, J = 16.8,
9.2 Hz, 1H), 2.94 (dd, J = 16.8, 7.2 Hz, 1H), 2.69 (s, 3H), 2.44 (s, 3H).

BC NMR (100 MHz, Chloroform-d) ¢ 146.5, 145.8, 144.8, 140.4, 140.1, 139.5, 134.4, 133.4, 129.8, 128.1,
127.8,127.7,126.4, 124.8, 124.5, 117.4, 68.8, 50.4, 38.9, 21.6, 20.5.

HRMS (ESI): Calcd for C,3H,0N,0,S [M+H]": 421.1217, found: 421.1211.

6k

Br

O “$=0
OUSW,
5n
1-((4-bromophenyl)sulfonyl)-2-phenyl-2,3-dihydro-1H-benzo[g]indole (5n): Light yellow solid; m.p. =
138-139 T; yield 9%; ‘H NMR (400 MHz, Chloroform-d) ¢ 8.68 (d, J = 8.4 Hz, 1H), 7.85 (d, J = 8.0 Hz,
1H), 7.70 (d, J = 8.0 Hz, 1H), 7.64 — 7.59 (m, 1H), 7.54 — 7.46 (m, 3H), 7.31 — 7.14 (m, 8H), 5.55 (dd, J =
7.6, 1.6 Hz, 1H), 2.85 — 2.69 (m, 2H).
BC NMR (100 MHz, Chloroform-d) ¢ 141.0, 137.3, 135.9, 134.1, 132.6, 132.1, 129.1, 128.6, 128.4, 128.4,
127.9,127.6,127.2, 126.5, 126.1, 125.8, 125.7, 122.3, 66.7, 37.4.
HRMS (ESI): Calcd for C,,H1sBrNO,S [M+H]": 464.0314, found: 464.0313.

1-((4-bromophenyl)sulfonyl)-3-phenyl-2,3-dihydro-1H-benzo[g]indole (6n): Light yellow solid; m.p. =
184-185 <T; yield 43%; "H NMR (400 MHz, Chloroform-d) & 8.64 (d, J = 8.4 Hz, 1H), 7.85 (d, J = 8.4 Hz,
1H), 7.67 (d, J = 8.4 Hz, 1H), 7.64 — 7.59 (m, 1H), 7.56 — 7.50 (m, 1H), 7.46 (d, J = 8.8 Hz, 2H), 7.30 - 7.20
(m, 5H), 6.92 — 6.84 (m, 3H), 4.60 (dd, J = 12.8, 7.6 Hz, 1H), 3.98 (dd, J = 13.2, 11.2 Hz, 1H), 3.72 (dd, J =
10.8, 8.0 Hz, 1H).

3C NMR (100 MHz, Chloroform-d) ¢ 140.4, 137.0, 135.9, 134.1, 132.1, 129.2, 128.8, 128.5, 128.2, 127.9,
127.4,126.5, 126.3, 125.9, 122.2, 62.3, 47.9.

HRMS (ESI): Calcd for C,,H1sBrNO,S [M+H]": 464.0314, found: 464.0312.
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3.4 Procedure for Gram-scale reaction
Pd(OAc), (10 mol%)

| P(m-CICgHy); (20 mol%) e
+ DN-Ts NBE (50 mol%) N
O,N K,COj3 (2.0 equiv) o

N
toluene (26 mL) 23 .
100°C, 24 h g, 1.13 g, 85%

19, 1.052 g 2a (2.5 equiv)

An oven-dried Schlenk tube under a nitrogen atmosphere was charged with aryl iodide 1g (1.052 g, 4.0
mmol), aziridine 2a (1.97 g, 10.0 mmol), Pd(OAc), (90.6 mg, 0.4 mmol), P(m-CIC¢H,); (293 mg, 0.8 mmol),
NBE (190 mg, 2.0 mmol) and K,CO; (1.11 g, 8.0 mmol) in toluene (26 mL). The mixture was stirred at
room temperature for 10 minutes and then stirred in the oil bath at 100 <C for 24 h. The resulting mixture was
cooled to room temperature and filtered through celite with EtOAc as eluents. The solvent was evaporated
under reduced pressure and the residue was purified by flash chromatography on silica gel (ethyl
acetate/petroleum ether 1/10) to give the product 3g as yellow solid (1.13 g, 85% vyield).
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3.5 Coupling Reaction Using 1-lodonaphthalene and Chiral Aziridine (S)-4n

HZO (2.0 equiv) Q N/Soz

K,CO3 (2.0 equiv)
2 toluene/DME (v/v 1:1)
105°C, 30 h

;
Br
Pd(OAc), (10 mol%)
P(m-CICgHa); (20 mol%) O
_ NBE(50mol%) 0 502
+ O N
2
PR i

10 (S)-4n (R)-5n (S)-6n
>99% ee 9% yield, >99% ee 43% yield, >99% ee

The enantiomeric excess of (R)-5n was determined by HPLC (chiral column: CHIRALPAK AS-H;
solvent: hexane/2-propanol = 95/5; flow rate: 1 mL/min; detection: at 240 nm) analysis in comparison with
authentic racemic material: Retention time = 20.86 min (R) and 25.05 min (S). [a]**'o = - 124.0°(c 0.5,
CHCl5). >99% ee.

DAD1 B, Sig=240.4 Ref=360,100 (ZHENGNIAM\CICHANW U-XIAOXUAN-AS-H(95_5).0)

~BBESE
FETTRIFRTTA ITRTH [TATIRTRTI NN
] >2uasr
25,081
27484

—
T T T T T T
16 18 20 22 24 26 28 |
DAD1 B, Sig=240,4 Ref=360,100 (ZHENGNIAN\CICHANW U-SHOUXING-AS-H(35_5).0)
mAL
] B
1 =
800 =
1 B
600
400
200
0 ! !
T — T —T— T T — T — — — T
16 18 20 22 24 26 28 min|

The enantiomeric excess of (S)-6n was determined by HPLC (chiral column: CHIRALPAK AD-H;
solvent: hexane/2-propanol = 98/2; flow rate: 1 mL/min; detection: at 240 nm) analysis in comparison with
authentic racemic material: Retention time = 36.48 min (S) and 39.05 min (R). [o]"?%, = - 184.0°(c 1.0,
CHCI5). >99% ee.

DAD1 B, Sig=240,4 Ref=360, 100 (ZHENGNIAN{1011-CHANWU-ZHU-FEISHOUXING.D)
mAL 2 3
=
100 - -
80
60
40
20
0 1
20
} — T — . ——— —
30 32 34 36 38 40 42 44 45 48 miin|

DAD1 B, Sig=240.4 Ref=360.100 (ZHENGNIAN\1011-CHANW U-ZHU-SHOUXING-2.0)

mAU 3 2
500—; o
s00
400
a00 3
200
1003
03 :
30 C JIZ C 3|4 I 3|5 S-IE I 4|2 4|4 4|6 4IB min
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3.6 The further study of the reaction

1n 1p 1q 2j 2k
Ts ',I\'ls 'Il\"s 'I'\"s 'I'\'ls
N CO,Me
:Ph Ph” N ™ N
4] 4m 40 N~ 4p _N 4q
1) The iodobenzene 1n without any substituent groups was unable to give the corresponding product

3)

4)

3v (trace, Determined by GC-MS).

We tried some heterocyclic substrates, such as (i) 2-iodopyridine 1p, 2-iodothiophene 1q; (ii)
3-(aziridin-1-ylsulfonyl)pyridine 2j, 1-(thiophen-2-ylsulfonyl)aziridine 2k; (iii) 2-(1-tosylaziridin-2
-yl)pyridine 40, 4-(1-tosylaziridin-2-yl)pyridine 4p. Nevertheless, none of them can be transformed
to desired heterocyclic products (Determined by GC-MS or FID-MS).

Poly-substituted aziridines, like gem-disubstituted 41 and 1,2-disubstituted 4m aziridines were
incompatible with aryl iodide 1g (Determined by GC-MS or FID-MS).

No desired products were tested when unsaturated aziridine 1-tosyl-2-vinylaziridine 4gq was
combined with aryl iodide 1g (Determined by GC-MS).
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4 Preparation of X-ray Structures of Intermediates B, D and F

(a) intermediate B: Orange solid complex B was prepared as described previously.® Low-temperature
liquid diffusion-controlled crystallization (CHCls/n-hexane) of intermediate B was carried out at about 0<C.
About two weeks, orange crystal was isolated from solution, which was fully characterized by ‘H NMR
spectroscopy and single crystal X-ray analysis.

'H NMR (600 MHz, Chloroform-d) § 9.55 (dd, J = 4.8, 1.2 Hz, 1H), 9.22 (dd, J = 4.8, 1.8 Hz, 1H), 8.46
—8.44 (m, 2H), 7.92 (s, 2H), 7.90 — 7.88 (m, 2H), 7.48 (d, J = 7.2 Hz, 1H), 7.02 (t, J = 7.2 Hz, 1H), 6.87 (d,
J=7.2Hz, 1H), 3.42 (dd, J = 7.2, 2.4 Hz, 1H), 3.07 (d, J = 6.6 Hz, 1H), 2.63 (d, J = 4.2 Hz, 1H), 2.41 (d, J
= 3.6 Hz, 1H), 2.38 (s, 3H), 2.26 (d, J = 9.0 Hz, 1H), 1.76 — 1.74 (m, 1H), 1.64 — 1.62 (m, 1H), 1.54 — 1.50
(m, 1H), 1.46 — 1.43 (m, 1H), 1.08 (d, J = 9.0 Hz, 1H).

(b) intermediate E: The reaction between B (0.03 mmol, 1.0 equiv) and 2a (0.15 mmol, 5.0 equiv) was
carried out in CH,Cl, (0.6 mL) under nitrogen at room temperature. 20 minutes later, removal of most of
solution and addition of ether led to the formation of an orange powder. Then low-temperature gas
diffusion-controlled crystallization (DMF/EtOAc) of the orange powder was carried out below -20<C. About
one year, yellow crystal was isolated from solution, which was characterized by single crystal X-ray
analysis.

(c) intermediate F: The reaction between B (0.03 mmol, 1.0 equiv) and 2a (0.15 mmol, 5.0 equiv) was

carried out in CH,Cl, (0.6 mL) under nitrogen at room temperature. 20 minutes later, most of CH,Cl, was
removed. Then low-temperature liquid diffusion-controlled crystallization (CH,Cl,/MeOH) was carried out
at about 0<C. About three weeks, yellow crystal was isolated from solution, which was fully characterized by
'H NMR spectroscopy (273 K) and single crystal X-ray analysis.
'H NMR (600 MHz, Chloroform-d) ¢ 9.90 (dd, J = 4.8, 1.8 Hz, 1H), 8.56 (dd, J = 5.4, 1.8 Hz, 1H), 8.51 (dd,
J=8.4,1.8Hz, 1H), 8.47 (dd, J = 8.4, 1.8 Hz, 1H), 8.03 — 8.00 (m, 2H), 7.94 (d, J = 9.0 Hz, 1H), 7.64 (dd, J
=8.4,5.4 Hz, 1H), 7.43 (d, J = 7.8 Hz, 2H), 6.87 — 6.84 (m, 3H), 6.81 (d, J = 7.8 Hz, 1H), 6.65 (d, J = 6.6
Hz, 1H), 3.69 (td, J = 13.2, 5.4 Hz, 1H), 3.35 — 3.32 (m, 1H), 2.77 (d, J = 13.2 Hz, 1H), 2.59 (s, 3H), 2.55 —
2.51 (m, 1H), 2.23 (s, 3H).
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6 NMR Spectra
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7 X-ray Crystallographic Information
7.1 X-ray crystallographic data of 3a

CCDC 1815728
Table 1 Crystal data and structure refinement for huahl_0328_2.

Identification code huahl_0328_2
Empirical formula CsH17NO,S
Formula weight 287.37
Temperature/K 290.83(10)

Crystal system monoclinic

Space group P2,/c

alA 15.2125(8)

b/A 15.041(2)

c/A 12.8713(8)

a/° 90.00

B/° 90.483(5)

y/° 90.00

Volume/A2 2945.1(5)

VA 8

Peacg/om® 1.296

w/mm™ 0.220

F(000) 1216.0

Crystal size/mm® 0.21 x0.17 <0.14
Radiation MoKa (A =0.71073)
20 range for data collection/° 6.76 to 52.04

Index ranges -17<h<18,-8<k<18,-15<1<15
Reflections collected 11725

Independent reflections 5798 [Riy = 0.0637, Rjgma = 0.1338]
Data/restraints/parameters 5798/0/365
Goodness-of-fit on F? 1.030

Final R indexes [[>=2c6 (I)] R;=0.0677, wR, =0.1158
Final R indexes [all data] R;=0.1895, wR, =0.1784
Largest diff. peak/hole / e A 0.29/-0.29
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7.2 X-ray crystallographic data of 3s

g \/~

CCDC 1815733

Table 1 Crystal data and structure refinement for liuce_1114 2.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

fe}

o/
pre

v/°

Volume/A?

Z

Peacglom’
wmm™

F(000)

Crystal size/mm®

Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (1)]

Final R indexes [all data]

liuce_1114 2
C1sH14N,0,4S

318.34

291.37(10)

monoclinic

P2:/n

8.7131(9)

7.8152(8)

21.654(2)

90.00

92.171(9)

90.00

1473.5(3)

4

1.435

0.240

664.0

0.25 %0.24 x<0.21

MoKa (A =0.71073)
71052.02
-10<h<10,-9<k<9,-26<1<14
5031

2900 [Riy = 0.0332, Rgjgma = 0.0635]
2900/0/200

1.107

R; = 0.0566, wR; = 0.1092
R, = 0.0986, wR, = 0.1406

Largest diff. peak/hole / e A® 0.21/-0.33
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7.3 X-ray crystallographic data of 6k

CCDC 1815734

Table 1 Crystal data and structure refinement for liuc_0831-sr.

Identification code liuc_0831-sr
Empirical formula Cy3H2N,0,S
Formula weight 420.47
Temperature/K 293(2)
Crystal system monoclinic
Space group P2,/c

A 12.0329(9)
b/A 24.1681(14)
c/A 8.5244(5)
a/° 90

B/° 103.965(7)
y/° 90
Volume/A2 2405.7(3)

Z 4

Peacg/om® 1.161
wmm'™* 0.163
F(000) 880.0

Crystal size/mm®

Radiation

0.25 x0.22 x<0.17
MoKa (A=0.71073)

20 range for data collection/° 6.744 to 52.038

Index ranges -14<h<14,0<k<29,0<1<10
Reflections collected 4738

Independent reflections 4738 [Rin = 0.0000, Rsigma = 0.0969]
Data/restraints/parameters ~ 4738/0/273

Goodness-of-fit on F? 0.902

Final R indexes [I>=26 (I)] R;=0.0621, wR, =0.1335

Final R indexes [all data] R; = 0.1344, wR, = 0.1645

Largest diff. peak/hole / e A 0.19/-0.26
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7.4 X-ray crystallographic data of (R)-5n

CCDC 1815739

Table 1 Crystal data and structure refinement for liuc_547_2.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

fe}

o/
pre

v/°

Volume/A®

Z

Peatcd/cm’
wmm™

F(000)

Crystal size/mm®

Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (1)]
Final R indexes [all data]

Largest diff. peak/hole / e A’

Flack parameter

liuc_547_2

Ca4H1gBrNO,S

464.36

289.50(10)

monoclinic

P2,

11.2737(10)

8.0033(8)

11.9357(10)

90.00

108.605(9)

90.00

1020.64(16)

2

1511

2.137

472.0

0.21 %0.15 x0.14

MoKo (A=10.71073)

6.68 to 52.04
-13<h<12,-4<k<9,-14<1<9
3728

2564 [Riy = 0.0330, Rgjgma = 0.0678]
2564/1/262

1.065

R; = 0.0494, wR, = 0.0838
R; =0.0763, wR, = 0.0963
0.29/-0.35

-0.009(13)
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7.5 X-ray crystallographic data of (S)-6n

CCDC 1815740
Table 1 Crystal data and structure refinement for liuc_0516.

Identification code liuc_0516
Empirical formula CxH1sBrNO,S
Formula weight 464.36
Temperature/K 292.4(5)
Crystal system orthorhombic
Space group P2,2,2,

alA 7.0085(4)

b/A 10.9667(7)
c/A 26.5254(15)
a/° 90.00

pre 90.00

y/° 90.00
Volume/A2 2038.7(2)

z 4

Peaicg/om’ 1513

wmm™ 2.139

F(000) 944.0

Crystal size/mm® ? %7 x?
Radiation MoKa (A= 0.71073)
20 range for data collection/° 6.58 to 52.04
Index ranges -8<h<8,-13<k<6,-18<1<32
Reflections collected 7932

Independent reflections 4020 [Rin = 0.0517, Rgigma = 0.0891]
Data/restraints/parameters ~ 4020/0/262

Goodness-of-fit on F? 1.004

Final R indexes [[>=26 (I)] R;=0.0524, wR, = 0.0843

Final R indexes [all data] R; = 0.1005, wR, = 0.1007

Largest diff. peak/hole / e A® 0.28/-0.53

Flack parameter -0.013(11)
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7.6 X-ray crystallographic data of B

CCDC 1815736

Table 1 Crystal data and structure refinement for Xray_0104.

Identification code Xray_0104
Empirical formula CaH2uN,Pd
Formula weight 470.87
Temperature/K 294.8(3)

Crystal system orthorhombic
Space group Pna2,

alA 18.5168(5)

b/A 22.2325(12)

c/A 9.8110(4)

a/° 90.00

pre 90.00

y/° 90.00

Volume/A2 4038.9(3)

VA 8

Peacg/om® 1.549

wmm'™* 0.934

F(000) 1920.0

Crystal size/mm® 0.06 x0.04 <0.03
Radiation Mo Ka (A= 0.7107)
20 range for data collection/° 6.86 to 52.04
Index ranges 220<h<22,-27<k<19,-6<1<12
Reflections collected 10207

Independent reflections 5431 [Riy = 0.0655, Rgjgma = 0.1008]
Data/restraints/parameters ~ 5431/1/525

Goodness-of-fit on F? 1.043

Final R indexes [[>=26 (I)] R;=0.0529, wR, =0.0734

Final R indexes [all data] R; =0.0901, wR, = 0.0943

Largest diff. peak/hole / e A® 0.90/-0.53

Flack parameter -0.02(4)
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7.7 X-ray crystallographic data of E

CCDC 1822354

Table 1 Crystal data and structure refinement for liuc_3.

Identification code liuc_3

Empirical formula C3sH4N,O5PdS
Formula weight 741.26
Temperature/K 173

Crystal system triclinic

Space group P-1

alA 10.2072(5)

b/A 13.9301(10)

c/A 15.1016(13)

a/° 66.531(8)

B/° 75.760(6)

y/° 88.492(5)
Volume/A2 1902.9(3)

VA 2

Peaicg/om’ 1.2936

wmm™ 4753

F(000) 771.0

Crystal size/mm® 0.21 x0.15 %0.14
Radiation CuKoa (Ah=1.54184)
20 range for data collection/° 9.68 to 133.2
Index ranges -12<h<11,-16<k<16,-17<1<18
Reflections collected 12232

Independent reflections 6479 [Riy = 0.0237, Rgjgma = 0.0315]
Data/restraints/parameters ~ 6479/0/428

Goodness-of-fit on F? 1.041

Final R indexes [[>=26 (I)] R;=0.0323, wR, =0.0873

Final R indexes [all data] R; =0.0338, wR, = 0.0890

Largest diff. peak/hole / e A® 1.41/-0.62
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7.8 X-ray crystallographic data of F

CCDC 1815737

Table 1 Crystal data and structure refinement for liuc_0308_2.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

fe}

o/
pre

v/°

Volume/A®

Z

Peatcd/cm’
wmm™

F(000)

Crystal size/mm®

Radiation

liuc_0308_2
CaH25N30,PdS
573.97

291.17(10)
triclinic

P-1

8.1719(16)
9.5500(11)
15.502(3)
87.411(13)
88.915(16)
80.386(13)
1191.5(4)

2

1.600

0.899

584.0

0.17 <0.15 x0.14
MoKo (A=10.71073)

20 range for data collection/<6.672 to 52.036

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (1)]

Final R indexes [all data]

-10<h<10,-11<k<11,-13<1<19
7926

4671 [Rin = 0.0591, Rjgna = 0.1214]
4671/0/318

1.044

R, = 0.0590, wR, = 0.0909

R, = 0.0929, wR, = 0.1088

Largest diff. peak/hole / e A® 1.04/-0.67
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