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1. General methods

Unless otherwise mentioned, all reagents were purchased from commercial suppliers without further
purification. Solvent purification was conducted according to Purification of Laboratory Chemicals
(Peerrin, D. D.; Armarego, W. L. and Perrins, D. R., Pergamon Press: Oxford, 1980). Reactions were
monitored using Merck Kieselgel 60F,s, aluminium plates. TLC was visualized by UV fluorescence (254
nm) then one of the following: KMnO,, phosphomolybdic acid, ninhydrin. If not specially mentioned,
flash column chromatography was performed using Yantai xinnuo Chemicals (China) (particle size
0.040-0.063 mm). NMR spectra were recorded on JEOL 400 instruments and calibrated by using residual
undeuterated chloroform-d (6 'H=7.26 ppm,  1*C = 77.0 ppm). The following abbreviations were used
to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, dd = double doublet, dq =
double quartet, m = multiplet. Infrared (IR) spectra were recorded on an iCAN 9-T FT-IR spectrometer.
High-resolution mass spectra (HRMS) were recorded on a Thermo Fisher Q Exactive Orbitrap mass
spectrometer using ESI (electrosprayionization) as ionization method. X-Ray data were taken on an
Agilent Supernova X-Ray diffractometer equipped with a large area CCD detector. 3-(2-
Hydroxyphenyl)indolin-2-ones 1a?, 11-1q> and azomethine imines 23 are known compounds.
Compounds 1b-1k are unknown compounds which were synthesized according to the literature
methods.!?> '"H and "*C-NMR spectra for compounds 1b-1k cannot be obtained due to sample

decomposition.

2. Experimental procedures and characterization data

Procedure for synthesis of 3

To a solution of 3-(2-hydroxyphenyl)indolin-2-one 1 (0.10 mmol, 1.0 equiv) in diethyl ether (1.5 mL)
was added Ag,O (0.15 mmol, 1.5 equiv). The reaction was stirred at 40 °C in an oil bath for 3 h. Then,
the solvent was removed under reduced pressure. Next, azomethine imine 2 (0.30 mmol, 3.0 equiv)
and C4 (0.01 mmol, 10 mol%) in 2-MeTHF (2.0 mL) were added and this reaction was stirred at 25 °C
for 72-96 h. The reaction mixture was directly concentrated under vacuum and charged to column

chromatography on aluminium oxide eluting with dichloride/ethyl acetate = 200/1 to give product 3.

(3R,15a'S)-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]0xadiazepino[3,2-c]quinazolin]-2-one (3aa)

Ph
Ts O N
NN O
N

0]

White solid, isolated yield 65% (42 mg);
m.p.: 207.7-208.1 °C;

'H NMR (400 MHz, CDCLy): d 8.36 (d, J = 7.5 Hz, 1H), 7.79 (d, J = 8.0 Hz, 2H), 7.64-7.58 (m, 4H),
7.53-7.49 (m, 2H), 7.42 (t, J = 7.3 Hz, 1H), 7.35 (t, J = 7.3 Hz, 1H), 7.26-7.22 (m, 3H), 7.14 (q, J=7.5
Hz, 2H), 6.98 (d, J = 8.3 Hz, 2H), 6.75 (d, J = 7.7 Hz, 2H), 5.89 (d, J = 4.5 Hz, 2H), 5.84 (s, 1H), 2.39
(s, 3H);
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3C NMR (101 MHz, CDCl3): 6 174.8, 150.2, 148.9, 146.6, 145.5, 145.2, 142.6, 139.3, 134.4, 131.0,
130.9, 130.0, 129.9, 129.7, 128.83, 128.77 (2C), 128.3, 127.2, 126.6, 125.9, 124.3, 123.9, 121.7, 120.4,
110.2, 107.1, 105.9, 102.1, 87.4, 76.0, 21.7,

IR (neat): v 3459, 2929, 2859, 1729, 1626, 1482, 1372, 1263, 1169, 1030 cm™';
HRMS (ESI): m/z [M + H]* calcd. for C35H6N4O6S: 643.1646; found: 643.1639;
[0]p?° =-109.0 (¢ = 0.1, CH,CL,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
'PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 13.63 min, 0.6%; tz, = 28.35 min, 99.4%).

(3R,15a'S)-5-methyl-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]0xadiazepino[3,2-c]|quinazolin]-2-one (3ba)

Ph
Ts O N
NN Q
SAavs

o

White solid, isolated yield 71% (46 mg);
m.p.: 218.2-218.5 °C;

'H NMR (400 MHz, CDCL): 6 8.12 (s, 1H), 7.78 (d, J = 8.3 Hz, 2H), 7.63-7.57 (m, 4H), 7.54-7.50 (m,
2H), 7.42 (td, J= 7.5, 1.5 Hz, 1H), 7.35 (td, J= 7.5, 1.2 Hz, 1H), 7.26 (s, 1H), 7.24 (s, 1H), 7.10 (d, J =
7.7 Hz, 1H), 7.05 (d, J = 7.9 Hz, 1H), 7.00 (s, 1H), 6.96 (s, 1H), 6.72 (s, 1H), 6.65 (d, J = 8.0 Hz, 1H),
5.89 (s, 1H), 5.88 (d, J= 1.4 Hz, 1H), 5.84 (d, J = 1.4 Hz, 1H), 2.40 (s, 3H), 2.37 (s, 3H);

3C NMR (101 MHz, CDCl,): 6 174.7, 150.3, 148.8, 146.5, 145.5, 145.1, 140.2, 139.3, 134.60, 134.55,
133.5, 130.92, 130.88, 130.1, 129.9, 129.8, 128.8, 128.7, 128.3, 127.1, 126.6, 125.9, 124.9, 121.9, 120 .4,
109.9, 107.1, 105.9, 102.0, 87.4, 76.2, 21.7, 21.4;

IR (neat): v 3454, 2931, 2862, 1607, 1350, 1267, 1175, 1097, 1023, 806 cm™!;
HRMS (ESI): m/z [M + H]* calcd. for C37HsN4O6S: 657.1802; found: 657.1795;
[0]p?® =-145.6 (¢ = 0.1, CH,CL,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
'PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 11.20 min, 0.7%; tg, = 23.95 min, 99.3%).

(BR,15a'S)-5-methoxy-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4',5'|benzo[1',2':6,7][1,3,4]0xadiazepino[3,2-c]quinazolin]-2-one (3ca)
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White solid, isolated yield 73% (49 mg);
m.p.: 165.4-165.8 °C;

'H NMR (400 MHz, CDCl;): 6 7.99 (d, J = 2.56 Hz, 1H), 7.80 (d, J = 8.4 Hz, 2H), 7.63-7.58 (m, 4H),
7.52-7.48 (m, 2H), 7.41 (td, J=7.5, 1.6 Hz, 1H), 7.34 (td, /= 7.5, 1.2 Hz, 1H), 7.27 (s, 1H), 7.25 (s, 1H),
7.10 (d, J=7.8 Hz, 1H), 6.99 (s, 1H), 6.94 (s, 1H), 6.77 (dd, J = 8.6, 2.6 Hz, 1H), 6.73 (s, 1H), 6.67 (d,
J=8.6 Hz, 1H), 5.88 (s, 1H), 5.87 (d, J = 1.4 Hz, 1H), 5.84 (d, J = 1.4 Hz, 1H), 3.81 (s, 3H), 2.39 (s,
3H);

13C NMR (101 MHz, CDCLy): § 174.4, 156.6, 150.2, 148.9, 146.5, 145.5, 145.2, 139.2, 136.0, 134.6,
134.4, 132.1, 130.9, 129.9, 129.8, 128.8, 128.6, 128.3, 127.0, 126.6, 125.8, 121.7, 120.3, 113.8, 111.6,
110.5, 107.1, 105.9, 102.0, 87.4, 76.2, 55.8, 21.7;

IR (neat): v 3460, 2930, 2660, 1628, 1486, 1355, 1170, 1036, 904, 807 cm™';
HRMS (ESI): m/z [M + H]* caled. for C3;HasN,0-S: 673.1751; found: 673.1757;
[0]p2 = -132.0 (¢ = 0.1, CH,CL);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 13.57 min, 1.0%; tg, = 36.18 min, 99.0%).

(BR,15a'S)-5-chloro-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3da)

Ph

Ts O N
NN
Cl
o O

S

O

White solid, isolated yield 69% (46 mg);
m.p.: 216.2-216.5 °C;

'H NMR (400 MHz, CDCLy): 6 8.31 (d, J = 2.1 Hz, 1H), 7.77 (d, J = 8.4 Hz, 2H), 7.64-7.60 (m, 2H),
7.57-7.51 (m, 4H), 7.43 (td, J="7.5, 1.6 Hz, 1H), 7.36 (td, J= 7.5, 1.3 Hz, 1H), 7.28 (s, 1H), 7.26 (s, 1H),
7.22 (dd, J = 8.4, 2.2 Hz, 1H), 7.10 (d, J = 7.8 Hz, 1H), 6.96 (s, 1H), 6.92 (s, 1H), 6.70 (s, 1H), 6.68 (d,
J=8.4 Hz, 1H), 5.90-5.89 (m, 2H), 5.86 (d, J= 1.4 Hz, 1H), 2.41 (s, 3H);

13C NMR (101 MHz, CDCLy): § 174.4, 150.0, 149.1, 146.6, 145.6, 145.4, 141.2, 139.2, 134.3, 134.1,
1323, 131.0, 130.1, 129.9, 129.6, 129.2, 129.1, 128.7, 128.4, 127.1, 126.7, 125.9, 124.7, 121.0, 120.2,
111.2,107.0, 106.1, 102.1, 87.5, 75.7, 21.7;

IR (neat): v 3452, 2930, 1960, 1733, 1668, 1606, 1532, 1350, 1271, 1175 cm1;
HRMS (ESI): m/z [M + H]" calcd. for C34H,5CIN,OgS: 677.1256; found: 677.1252;
[a]p%® =-65.0 (c = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 16.51 min, 2.1%; tg, = 22.81 min, 97.9%).
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(BR,15a'S)-5-bromo-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c|quinazolin]-2-one (3ea)

White solid, isolated yield 60% (43 mg);
m.p.: 220.9-221.2 °C;

'H NMR (400 MHz, CDCLy): 6 8.42 (d, J = 1.9 Hz, 1H), 7.76 (d, J = 8.8 Hz, 2H), 7.64-7.60 (m, 2H),
7.56-7.52 (m, 4H), 7.43 (td, J = 7.5, 1.4 Hz, 1H), 7.37-7.32 (m, 2H), 7.29 (s, 1H), 7.26 (s, 1H), 7.10 (d,
J=17.6Hz, 1H), 6.98 (s, 1H), 6.89 (s, 1H), 6.69 (s, 1H), 6.63 (d, J = 8 Hz, 1H), 5.90-5.89 (m, 2H), 5.86
(d, J=1.2 Hz, 1H), 2.41 (s, 3H);

13C NMR (101 MHz, CDCLy): § 174.3, 150.0, 149.1, 146.6, 145.6, 145.4, 141.7, 139.2, 134.4, 134.1,
132.6 (2C), 131.0, 130.1, 130.0, 129.1, 128.7, 128.4, 127.4, 127.1, 126.7, 125.9, 121.0, 120.2, 116.5,
111.7,107.0, 106.1, 102.2, 87.4, 75.6, 21.7;

IR (neat): v 3467, 2967, 2929, 1626, 1407, 1264, 1095, 1021, 802, 754 cm™;
HRMS (ESI): m/z [M + H]" calcd. for C34H,sBrN4O¢S: 721.0751; found: 721.0749;
[a]p?® =-128.6 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 16.49 min, 8.7%; tg, = 22.33 min, 91.3%).

(3R,15a'S)-5-iodo-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3fa)

TsO Q
N/N |
O

White solid, isolated yield 65% (50 mg);
m.p.: 224.7-225.1 °C;

'H NMR (400 MHz, CDCL;): § 8.53 (s, 1H), 7.74 (d, J = 8.1 Hz, 2H), 7.64-7.60 (m, 2H), 7.56-7.52 (m,
4H), 7.43 (t, J = 7.5 Hz, 1H), 7.36 (t, J = 7.5 Hz, 1H), 7.29-7.26 (m, 3H), 7.12 (d, J = 7.6 Hz, 1H), 7.03
(s, 1H), 6.84 (s, 1H), 6.68 (s, 1H), 6.53 (d, J = 8.2 Hz, 1H), 5.90-5.89 (m, 2H), 5.86 (s, 1H), 2.42 (s, 3H);

13C NMR (101 MHz, CDCLy) 6 174.1, 150.1, 149.1, 146.5, 145.6, 145.4, 142.5, 139.2, 138.5, 134.4,
134.0, 132.9, 132.8, 131.0, 130.1, 130.0, 129.1, 128.6, 128.4, 127.1, 126.7, 125.9, 121.1, 120.2, 112.2,
106.9, 106.1, 102.1, 87.4, 86.7, 75.4, 21.8;
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IR (neat): v 3453, 2930, 1610, 1534, 1350, 1263, 1176, 1095, 1022, 753 cm!;
HRMS (ESI): m/z [M + H]" calcd. for C34H,5IN4O¢S: 769.0612; found: 769.0605;
[a]p?® =-64.0 (c = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 17.18 min, 2.6%; tg, = 22.72 min, 97.4%).

(BR,15a'S)-6-methoxy-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3ga)

Ph
N
TS\NO OMe
NN\
oNL
o

White solid, isolated yield 75% (50 mg);
m.p.: 213.5-213.8 °C;

'H NMR (400 MHz, CDCLy): 6 8.27 (d, J = 8.5 Hz, 1H), 7.80 (d, J = 8.2 Hz, 2H), 7.63-7.57 (m, 4H),
7.53-7.49 (m, 2H), 7.41 (t, J= 7.4 Hz, 1H), 7.34 (t, J= 7.4 Hz, 1H), 7.26 (s, 1H), 7.24 (s, 1H), 7.09 (d, J
=7.7 Hz, 1H), 6.96 (d, J = 11.2 Hz, 2H), 6.71 (s, 1H), 6.62 (dd, J = 8.5, 2.2 Hz, 1H), 6.29 (d, J=2.2 Hz,
1H), 5.88-5.87 (m, 2H), 5.84 (s, 1H), 3.73 (s, 3H), 2.39 (s, 3H);

13C NMR (101 MHz, CDCLy): § 175.2, 161.0, 150.2, 148.7, 146.4, 145.4, 145.1, 144.1, 139.3, 134.5,
134.3, 130.9, 130.0, 129.9, 128.9, 128.7, 128.3, 127.2, 126.6, 125.8, 125.3, 123.0, 122.1, 120.4, 108.0,
107.0, 105.8, 102.0, 97.7, 87.4, 75.7, 55.4, 21.7;

IR (neat): v 3466, 2968, 2928, 1626, 1533, 1351, 1262, 1095, 1022, 801 cm!;
HRMS (ESI): m/z [M + H]" calcd. for C37;H,5N,0,S: 673.1751; found: 673.1757;
[a]p%® =-165.0 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 22.22 min, 0.5%; tg, = 38.84 min, 99.5%).

(BR,15a’S)-6-bromo-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3ha)

N
o (0]
(AL

White solid, isolated yield 62% (44 mg);

m.p.: 202.5-202.9 °C;
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'H NMR (400 MHz, CDCLy): 6 8.25 (d, J = 8.2 Hz, 1H), 7.80 (d, J = 8.2 Hz, 2H), 7.66-7.62 (m, 2H),
7.57-7.49 (m, 4H), 7.42 (t, J = 7.1 Hz, 1H), 7.35 (t, J = 7.4 Hz, 1H), 7.28-7.26 (m, 1H), 7.26-7.24 (m,
2H), 7.09 (d, J = 7.7 Hz, 1H), 6.96 (s, 1H), 6.91 (s, 1H), 6.86 (s, 1H), 6.69 (s, 1H), 5.88 (s, 2H), 5.85 (s,
1H), 2.40 (s, 3H);

13C NMR (101 MHz, CDCLy) 6 174.6, 149.9, 149.1, 146.5, 145.6, 145.4, 143.8, 139.2, 134.1, 133.9,
131.0, 130.2, 129.93, 129.91, 129.2, 128.8, 128.3, 127.2, 126.8, 126.7, 125.9, 125.6, 123.4, 121.0, 120.2,
113.6, 107.0, 105.9, 102.1, 87.5, 75.5, 21.7;

IR (neat): v 3642, 2901, 2856, 1856, 1658, 1521, 1284, 1010, 874, 812 cm™';
HRMS (ESI): m/z [M + H]" calcd. for C34H,sBrN4O¢S: 721.0751; found: 721.0749;
[a]p%® =-50.3 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 24.96 min, 1.4%; tg, = 28.10 min, 98.6%).

(3R,15a’S)-4-methyl-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3ia)

White solid, isolated yield 71% (46 mg);
m.p.: 157.5-157.8 °C;

'H NMR (400 MHz, CDCls) 6 8.27 (d, J = 6.9 Hz, 1H), 7.77 (d, J = 8.2 Hz, 2H), 7.63-7.49 (m, 6H), 7.41
(t,J = 7.4 Hz, 1H), 7.34 (m, 1H), 7.24 (d, J = 8.2 Hz, 2H), 7.10-7.05 (m, 1H), 7.03-7.00 (m, 2H), 6.97
(d, J= 6.0 Hz, 2H), 6.75 (s, 1H), 5.88-5.84 (m, 3H), 2.38 (s, 3H), 1.69 (s, 3H);

13C NMR (101 MHz, CDCLy): § 176.4, 150.2, 148.8, 146.4, 145.4, 145.1, 139.6, 139.3, 137.2, 134.4,
133.5, 132.1, 130.8, 129.8, 129.4, 129.1, 129.0, 128.8, 128.5, 128.3, 126.6, 125.8, 123.7, 121.9, 121.2,
120.4, 107.0, 105.9, 102.0, 87.5, 76.0, 21.7, 18.8;

IR (neat): v 3641, 2930, 1741, 1704, 1625, 1544, 1458, 1347, 1174, 993 cm!;
HRMS (ESI): m/z [M + H]" caled. for C37;H,5N406S: 657.1802; found: 657.1795;
[a]p?® = -46.0 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 10.82 min, 5.6%; tg, = 52.36 min, 94.4%).

(3S,15a'S)-4-chloro-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3ja)
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White solid, isolated yield 73% (49 mg);
m.p.: 205.9-206.3 °C;

'H NMR (400 MHz, CDCLy): d 8.31 (d, J = 8.2 Hz, 1H), 7.80 (d, J = 8.3 Hz, 2H), 7.66-7.62 (m, 2H),
7.57-7.49 (m, 4H), 7.42 (t, J = 7.5 Hz, 1H), 7.35-7.32 (m, 1H), 7.28 (s, 1H), 7.26 (s, 1H), 7.10-7.08 (m,
2H), 6.97 (s, 1H), 6.91 (s, 1H), 6.72 (d, J= 1.8 Hz, 1H), 6.69 (s, 1H), 5.89 (s, 2H), 5.85 (s, 1H), 2.40 (s,
3H);

3C NMR (101 MHz, CDCl3) d 174.7, 149.9, 149.1, 146.5, 145.6, 145.4, 143.8, 139.2, 135.4, 134.1,
133.9, 131.0, 130.2, 129.9, 129.4, 129.2, 128.8, 128.3, 127.2, 126.7, 125.9, 125.3, 123.9, 121.1, 120.2,
110.8, 107.0, 105.9, 102.1, 87.5, 75.4, 21.7,

IR (neat): v 3579, 2930, 2860, 1458, 1348, 1263, 1176, 1017, 857, 803 cm!;
HRMS (ESI): m/z [M + H]* calcd. for C34H,5CIN4O4S: 677.1256; found: 677.1252;
[0]p?® =-146.0 (¢ = 0.1, CH,CL,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
'PrOH/Hexane = 30/70; flow rate = 1.0 mL/min; tg; = 39.70 min, 0.2%; tz, = 43.93 min, 99.8%).

(BR,15a'S)-5,7-dimethyl-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3ka)

OO
(AL

White solid, isolated yield 75% (50 mg);
m.p.: 195.4-195.9 °C;

'H NMR (400 MHz, CDCls): 6 8.03 (s, 1H), 7.76 (d, J = 8.4 Hz, 2H), 7.62-7.50 (m, 6H), 7.41 (td, J =
7.5, 1.4 Hz, 1H), 7.34 (td, J= 7.4, 1.2 Hz, 1H), 7.24 (d, J = 8.2 Hz, 2H), 7.09 (d, J = 7.6 Hz, 1H), 6.99
(d, J=13.2 Hz, 2H), 6.82 (s, 1H), 6.75 (s, 1H), 5.89 (s, 1H), 5.88 (d, J = 1.4 Hz, 1H), 5.84 (d, J= 1.4
Hz, 1H), 2.38 (s, 3H), 2.33 (s, 3H), 1.65 (s, 3H);

3C NMR (101 MHz, CDCl3): 6 176.3, 150.3, 148.7, 146.3, 145.4, 145.0, 139.3, 137.3, 134.5, 134.1,
133.2, 132.1, 130.8, 129.8, 129.7, 129.4, 129.0, 128.8, 128.4, 128.3, 126.5, 125.8, 122.5, 122.2, 120.8,
120.4, 107.0, 105.9, 102.0, 87.5, 76.2, 21.7, 21.1, 18.6;

IR (neat): v 3469, 2912, 2854, 1562, 1318, 1263, 1107, 1017, 956, 823 cm™';
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HRMS (ESI): m/z [M + H]" calcd. for C33H30N4O6S: 671.1959; found: 677.1961;
[a]p? =-78.1 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 8.58 min, 2.4%; tr, = 44.90 min, 97.6%).

(BR,15a'S)-1-methyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'':4",5'|benzo[1',2':6,7][1,3,4]0xadiazepino[3,2-c]quinazolin]-2-one (3la)
\
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White solid, isolated yield 77% (44 mg);
m.p.: 187.7-187.9 °C;

'H NMR (400 MHz, CDCL): 6 8.27 (d, J = 7.6 Hz, 1H), 7.77 (d, J = 8.3 Hz, 2H), 7.49 (dd, J= 7.6, 1.3
Hz, 1H), 7.41-7.26 (m, SH), 7.12-7.08 (m, 2H), 6.98 (s, 1H), 6.90 (d, J = 8.3 Hz, 2H), 6.55 (s, 1H), 5.85
(s, 2H), 5.80 (d, J = 1.4 Hz, 1H), 3.4 (s, 3H), 2.40 (s, 3H);

3C NMR (101 MHz, CDCl3) d 174.9, 150.2, 148.7, 146.5, 145.3, 145.1, 142.0, 139.2, 134.5, 131.3,
130.8, 129.8, 129.7, 128.7, 128.2, 126.6, 125.8, 124.0, 123.5, 121.5, 120.4, 108.9, 107.1, 105.7, 102.0,
87.4,759,27.1,21.7,

IR (neat): v 3521, 2864, 2791, 1554, 1385, 1172, 1075, 1042, 908, 707 cm™!;
HRMS (ESI): m/z [M + H]" calcd. for C3;H,4N406S: 581.1489; found: 581.1484;
[0]p?° =-168.0 (¢ = 0.1, CH,CL,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
'PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 18.57 min, 4.6%; tz, = 29.39 min, 95.4%).

(BR,15a'S)-1-ethyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]0xadiazepino[3,2-c]quinazolin]-2-one (3ma)

ﬁ
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White solid, isolated yield 73% (43 mg);
m.p.: 186.4-186.7 °C;

'H NMR (400 MHz, CDCLy): 6 8.30 (d, J = 7.6 Hz, 1H), 7.79 (d, J = 8.2 Hz, 2H), 7.49 (d, J = 7.2 Hz,
1H), 7.41-7.37 (m, 1H), 7.33-7.28 (m, 4H), 7.10-7.07 (m, 2H), 6.96 (s, 1H), 6.92-6.89 (m, 2H), 6.54 (s,
1H), 5.85 (s, 2H), 5.80 (s, 1H), 4.10-4.02 (m, 1H), 3.96-3.87 (m, 1H), 2.40 (s, 3H), 1.45 (t, J = 7.2 Hz,
3H);
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3C NMR (101 MHz, CDCl3) d 174.5, 150.2, 148.7, 146.6, 145.3, 145.1, 141.0, 139.3, 134.5, 131.6,
130.8, 129.8, 129.7, 128.7, 128.3, 126.6, 125.8, 124.2, 123.4, 121.7, 120.4, 109.0, 107.0, 105.8, 102.0,
87.4,75.9,35.6,21.7,12.3;

IR (neat): v 3457, 2930, 2861, 1454, 1401, 1270, 1175, 1022, 808, 757 cm!;
HRMS (ESI): m/z [M + H]" calcd. for C3,H,6N406S: 595.1646; found: 595.1645;
[0]p?® =-125.1 (¢ = 0.1, CH,CL,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
'PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 13.22 min, 4.6%; tr, = 46.42 min, 95.4%).

(BR,15a'S)-1-isopropyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]0xadiazepino[3,2-c]|quinazolin]-2-one (3na)

Y
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White solid, isolated yield 73% (44 mg);
m.p.: 203.5-203.8 °C;

'H NMR (400 MHz, CDCls): 6 8.31 (d, J= 7.6 Hz, 1H), 7.78 (d, J= 8.3 Hz, 2H), 7.48 (dd, J="7.5, 1.2
Hz, 1H), 7.41 (td, J = 7.5, 1.5 Hz, 1H), 7.33-7.28 (m, 4H), 7.10-6.99 (m, 4H), 6.88 (s, 1H), 6.55 (s, 1H),
5.85-5.84 (m, 2H), 5.80 (d, /= 1.3 Hz, 1H), 4.77-4.70 (m, 1H), 2.40 (s, 3H), 1.70 (dd, /= 16.0, 7.0 Hz,
6H);

3C NMR (101 MHz, CDCl3) d 174.6, 150.3, 148.7, 146.6, 145.4, 145.1, 140.9, 139.4, 134.6, 131.8,
130.9, 129.8, 129.5, 128.8, 128.3, 126.6, 125.9, 124.3, 123.1, 122.0, 120.4, 110.2, 106.9, 105.8, 102.0,
87.5,75.7,45.2,21.8, 19.6, 19.0;

IR (neat): v 3457, 2929, 2859, 1609, 1483, 1467, 1408, 1354, 1264, 753 cm™!;
HRMS (ESI): m/z [M + H]" calcd. for C33H,5N,406S: 609.1802; found: 609.1789;
[a]p? =-96.7 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 8.64 min, 4.4%; tg, = 18.48 min, 95.6%).

(BR,15a'S)-1-allyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]0xadiazepino[3,2-c]quinazolin]-2-one (30a)
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White solid, isolated yield 71% (43 mg);
m.p.: 185.2-185.6 °C;

'H NMR (400 MHz, CDCls): § 8.30 (d, J = 7.6 Hz, 1H), 7.78 (d, J = 8.2 Hz, 2H), 7.49 (d, J = 7.4 Hz,
1H), 7.41 (t, J = 7.4 Hz, 1H), 7.34-7.28 (m, 4H), 7.11-7.08 (m, 2H), 6.94 (s, 2H), 6.89 (d, J = 7.8 Hz,
1H), 6.55 (s, 1H), 6.03-5.94 (m, 1H), 5.85 (s, 2H), 5.81 (s, 1H), 5.46 (d, J = 17.2 Hz, 1H), 5.33 (d, J =
10.4 Hz, 1H), 4.63-4.52 (m, 2H), 2.40 (s, 3H);

13C NMR (101 MHz, CDCLy) 6 174.6, 150.1, 148.8, 146.6, 145.4, 145.1, 141.1, 139.3, 134.5, 131.4,
131.1, 130.9, 129.8, 129.6, 128.7, 128.3, 126.6, 125.8, 124.0, 123.6, 121.6, 120.4, 118.1, 109.8, 107.0,
105.8, 102.0, 87.5, 76.0, 43.2, 21.7;

IR (neat): v 3450, 2929, 2861, 1635, 1537, 1460, 1352, 1270, 1174, 756 cm!;
HRMS (ESI): m/z [M + H]" calcd. for C33H,6N406S: 607.1646; found: 607.1634;
[a]p%* =-96.0 (c = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 15.39 min, 4.1%; tg, = 43.28 min, 95.9%).

(BR,15a’S)-1-(cyclopropylmethyl)-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3pa)

White solid, isolated yield 71% (44 mg);
m.p.: 213.4-213.6 °C;

'H NMR (400 MHz, CDCl;): § 8.31 (d, J = 7.6 Hz, 1H), 7.80 (d, J = 8.3 Hz, 2H), 7.50 (dd, J = 7.5, 1.1
Hz, 1H), 7.41 (td, J = 7.5, 1.4 Hz, 1H), 7.33-7.28 (m, 4H), 7.11-7.08 (m, 2H), 6.98-6.95 (m, 3H), 6.60
(s, 1H), 5.86 (s, 1H), 5.84 (d, J = 1.3 Hz, 1H), 5.79 (d, J = 1.3 Hz, 1H), 3.84 (d, J = 7.3 Hz, 2H), 2.40 (s,
3H), 1.35-1.2 (m, 1H), 0.70-0.62 (m, 2H), 0.58-0.56 (m, 2H);

13C NMR (101 MHz, CDCLy) 6 174.8, 150.1, 148.7, 146.5, 145.3, 145.0, 141.4, 139.3, 134.5, 131.5,
130.8, 129.7, 129.6, 128.7, 128.3, 126.5, 125.8, 124.0, 123.4, 121.7, 120.4, 109.1, 107.0, 105.7, 101.9,
87.4,76.0,45.3,29.6,21.7,9.6, 4.1;

IR (neat): v 3449, 2930, 1625, 1532, 1351, 1264, 1176, 1019, 855, 753 cm™';
HRMS (ESI): m/z [M + H]" caled. for C34H,5N,06S: 621.1802; found: 621.1810;
[a]p%® =-88.0 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 13.09 min, 6.3%; tg; = 25.31 min, 93.7%).
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(BR,15a'S)-1-benzyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3qa)

White solid, isolated yield 72% (47 mg);
m.p.: 165.1-165.4 °C;

'H NMR (400 MHz, CDCls): 6 8.33 (d, J= 7.6 Hz, 1H), 7.79 (d, J = 8.3 Hz, 2H), 7.50-7.47 (m, 3H), 7.41-
7.26 (m, 7H), 7.23 (td, J = 7.7, 1.1 Hz, 1H), 7.10-7.06 (m, 2H), 6.98 (d, J = 11.2 Hz, 2H), 6.77 (d, J =
7.7 Hz, 1H), 6.56 (s, 1H), 5.86-5.84 (m, 2H), 5.81 (d, J = 1.4 Hz, 1H), 5.26 (d, J= 15.9 Hz, 1H), 5.12 (d,
J=15.9 Hz, 1H), 2.40 (s, 3H);

13C NMR (101 MHz, CDCLy) 6 175.0, 150.1, 148.8, 146.5, 145.4, 145.1, 141.2, 139.3, 135.3, 134.4,
131.4, 130.8, 129.8, 129.6, 128.9, 128.7, 128.3, 127.7, 127.3, 126.6, 125.8, 124.0, 123.6, 121.7, 120.4,
109.9, 107.0, 105.8, 102.0, 87.5, 76.0, 44.8, 21.7;

IR (neat): v 3461, 2928, 2859, 1662, 1626, 1607, 1408, 1382, 1264, 857 cm!;
HRMS (ESI): m/z [M + H]" calcd. for C37;H,5N406S: 657.1802; found: 657.1798;
[a]p%® =-108.0 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 23.14 min, 4.6%; tg, = 36.25 min, 95.4%).

(BR,15a’S)-3'-methyl-1-phenyl-8'-tosyl-8' H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3ab)

White solid, isolated yield 74% (48 mg);
m.p.: 188.6-188.9 °C;

'H NMR (400 MHz, CDCLy): 6 8.37 (d, J = 7.0 Hz, 1H), 7.79 (d, J = 8.3 Hz, 2H), 7.64-7.57 (m, 4H),
7.53-7.49 (m, 1H), 7.39 (d, J = 7.8 Hz, 1H), 7.24-7.22 (m, 3H), 7.15-7.10 (m, 2H), 6.95 (s, 1H), 6.93 (s,
1H), 6.89 (s, 1H), 6.75 (d, J = 7.2 Hz, 2H), 5.92 (s, 1H), 5.88 (d, J = 1.4 Hz, 1H), 5.84 (d, J = 1.4 Hz,
1H), 2.39 (s, 3H), 2.36 (s, 3H);

13C NMR (101 MHz, CDCLy) 6 174.8, 150.2, 148.8, 146.6, 145.4, 145.1, 142.6, 141.1, 139.1, 134.4,
131.0, 129.9 (2C), 129.8, 129.6, 128.81, 128.75, 128.1, 127.6, 127.2, 126.2, 124.3, 123.9, 121.7, 117.5,
110.2, 107.1, 106.0, 102.0, 87.5, 76.0, 21.7, 21.3;
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IR (neat): v 3449, 2932, 2863, 1637, 1477, 1448, 1377, 1270, 756, 656 cm™';
HRMS (ESI): m/z [M + H]" calcd. for C37;H,5N,406S: 657.1802; found: 657.1795;
[a]p?® =-181.7 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 8.10 min, 92.3%; tz, = 10.30 min, 7.7%).

(BR,15a’'S)-3'-fluoro-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4',5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3ac)
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White solid, isolated yield 74% (48 mg);
m.p.: 217.9-217.3 °C;

'H NMR (400 MHz, CDCLy): 6 8.33 (d, J = 7.6 Hz, 1H), 7.79 (d, J = 8.0 Hz, 2H), 7.64-7.57 (m, 4H),
7.54-7.45 (m, 2H), 7.27 (s, 1H), 7.26-7.22 (m, 2H), 7.14 (t, J = 7.6 Hz, 1H), 7.06-7.00 (m, 2H), 6.92 (s,
1H), 6.80-6.73 (m, 3H), 5.90-5.89 (m, 2H), 5.85 (s, 1H), 2.40 (s, 3H);

13C NMR (101 MHz, CDCls) § 174.7, 165.1 (d, J = 250.0 Hz), 151.1, 149.0, 146.3, 145.6, 145.3, 142.6,
141.3 (d,J=11.6 Hz), 134.4, 134.3, 130.8, 130.0, 129.9, 129.8, 129.7, 128.9, 128.7, 127.2, 124.3, 124.0,
121.6, 116.5 (d, J= 2.8 Hz), 114.2 (d, J= 22.7 Hz), 112.4 (d, J = 22.4 Hz), 110.2, 107.2, 105.8, 102.1,
87.0,76.0,21.7;

IR (neat): v 3447, 2928, 2859, 1728, 1664, 1602, 1382, 1264, 857, 753 cm™!;
HRMS (ESI): m/z [M + H]" caled. for C34H,sFN,O6S: 661.1552; found: 661.1554;
[a]p%® =-163.0 (c = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel AD;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 26.03 min, 99.9%; tr, = 37.46 min, 0.1%).

(3R,15a'S)-3'-chloro-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3ad)

White solid, isolated yield 75% (50 mg);

m.p.: 156.9-156.4 °C;
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'H NMR (400 MHz, CDCLy): 6 8.32 (d, J = 7.6 Hz, 1H), 7.78 (d, J = 8.2 Hz, 2H), 7.64-7.57 (m, 4H),
7.53-7.50 (m, 1H), 7.44 (d, J = 8.2 Hz, 1H), 7.31-7.27 (m, 2H), 7.26-7.22 (m, 2H), 7.14-7.08 (m, 2H),
6.99 (s, 1H), 6.91 (s, 1H), 6.75-6.73 (m, 2H), 5.92 (s, 1H), 5.89 (s, 1H), 5.86 (s, 1H), 2.40 (s, 3H);

13C NMR (101 MHz, CDCLy) 6 174.6, 151.1, 149.0, 146.3, 145.6, 145.3, 142.6, 140.5, 136.5, 134.4,
134.3, 130.80, 129.98, 129.9, 129.8, 129.4, 128.9, 128.7, 127.2, 126.8, 125.8, 124.2, 124.0, 121.6, 118.8,
110.2, 107.2, 105.8, 102.1, 86.9, 76.0, 21.7;

IR (neat): v 3451, 2930, 2860, 1732, 1606, 1350, 1270, 1174, 858, 756 cm™';
HRMS (ESI): m/z [M + H]* calcd. for C34H,5CIN4O4S: 677.1256; found: 677.1252;
[a]p%* =-102.3 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 9.30 min, 95.6%; tz, = 12.84 min, 4.4%).

(BR,15a'S)-3'-bromo-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3ae)

Br Y

White solid, isolated yield 74% (53 mg);
m.p.: 144.5-144.8 °C;

'H NMR (400 MHz, CDCLy): 6 8.32 (d, J = 7.4 Hz, 1H), 7.78 (d, J = 8.3 Hz, 2H), 7.64-7.57 (m, 4H),
7.53-7.50 (m, 1H), 7.46 (dd, J = 8.2, 1.8 Hz, 1H), 7.37 (d, J = 8.2 Hz, 1H), 7.27 (s, 1H), 7.26-7.22 (m,
3H), 7.13 (t, J = 7.3 Hz, 1H), 6.98 (s, 1H), 6.90 (s, 1H), 6.75-6.73 (m, 2H), 5.93 (s, 1H), 5.89 (s, 1H),
5.86 (s, 1H), 2.40 (s, 3H) ;

13C NMR (101 MHz, CDCLy) 6 174.6, 151.1, 149.0, 146.3, 145.6, 145.3, 142.6, 140.6, 134.3, 134.2,
130.8, 130.0, 129.9, 129.8, 129.63, 129.58, 128.9, 128.8, 128.7, 127.2, 124.5, 124.2, 124.0, 121.5, 119.3,
110.2, 107.2, 105.8, 102.1, 86.9, 75.9, 21.7;

IR (neat): v 3453, 2928, 2859, 1609, 1409, 1383, 1351, 1264, 1176, 752 cm!;
HRMS (ESI): m/z [M + H]" calcd. for C34H,sBrN4O¢S: 721.0751; found: 721.0749;
[a]p?* =-146.7 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 8.61 min, 98.8%; tz, = 11.48 min, 1.2%).

(BR,15a'S)-2'-methoxy-1-phenyl-8'-tosyl-8' H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|]benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3af)
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White solid, isolated yield 72% (48 mg);
m.p.: 184.1-184.7 °C;

'HNMR (400 MHz, CDCl;): 6 8.37 (d,J="7.2 Hz, 1H), 7.79 (d, J= 8.3 Hz, 2H), 7.64-7.57 (m, 4H), 7.53-
7.50 (m, 1H), 7.26-7.22 (m, 3H), 7.13 (t, J= 7.0 Hz, 1H), 7.04-6.93 (m, 4H), 6.88 (s, 1H), 6.75-6.73 (m,
2H), 5.96 (s, 1H), 5.88 (d, J= 1.2 Hz, 1H), 5.84 (d, J = 1.2 Hz, 1H), 3.90 (s, 3H), 2.39 (s, 3H);

3C NMR (101 MHz, CDCls) 6 174.8, 158.0, 148.9, 148.2, 146.5, 145.5, 145.1, 142.6, 134.45, 134.43,
133.0, 131.0, 129.9, 129.8, 129.6, 128.8, 128.7, 127.2 (2C), 124.3, 123.9, 121.7, 121.3, 117.4, 111.9,
110.2, 107.0, 105.8, 102.0, 87.6, 76.0, 55.6, 21.7,

IR (neat): v 3432, 2935, 2817, 1884, 1721, 1484, 1261, 1194, 1036, 834 cm™!;
HRMS (ESI): m/z [M + H]" calcd. for C37;H,5N,0,S: 673.1751; found: 673.1757,
[0]p?® =-158.0 (¢ = 0.1, CH,CL,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 13.78 min, 11.8%; tg, = 24.04 min, 88.2%).

(BR,15a'S)-2'-fluoro-1-phenyl-8'-tosyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]0xadiazepino[3,2-c]quinazolin]-2-one (3ag)

I?h

Ts O N
NN @
o o
o)
F

White solid, isolated yield 71% (46 mg);
m.p.: 209.1-209.5 °C;

'H NMR (400 MHz, CDCL): & 8.32 (d, J = 7.5 Hz, 1H), 7.78 (d, J = 8.2 Hz, 2H), 7.64-7.57 (m, 4H),
7.53-7.50 (m, 1H), 7.27 (s, 1H), 7.26-7.18 (m, 3H), 7.14-7.08 (m, 3H), 6.96 (s, 1H), 6.88 (s, 1H), 6.75-
6.73 (m, 2H), 5.94 (s, 1H), 5.89 (s, 1H), 5.85 (s, 1H), 2.40 (s, 3H);

3C NMR (101 MHz, CDCl;) 6 174.7, 161.8 (d, J=248.1 Hz), 149.6, 149.0, 146.3, 145.6, 145.3, 142.6,
135.8 (d, J = 2.8 Hz), 134.42, 134.39, 130.8, 130.0, 129.9, 129.8, 128.9, 128.7, 127.9 (d, J = 8.3 Hz),
127.2,124.3, 124.0, 121.8 (d, /= 8.0 Hz), 121.7, 118.4 (d, J=22.7 Hz), 114.5 (d, J = 23.6 Hz), 110.2,
107.1, 105.8, 102.1, 86.9, 76.0, 21.7;

IR (neat): v 3457, 2930, 2862, 1448, 1377, 1348, 1270, 1175, 858, 757 cm™';

HRMS (ESI): m/z [M + H]" calcd. for C34H,sFN,O4S: 661.1552; found: 661.1554;
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[o]p2 = -102.7 (¢ = 0.1, CH,CL,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 15.61 min, 1.5%; tg, = 29.44 min, 98.5%).

(3R,15a'S)-2'-chloro-1-phenyl-8'-tosyl-8' H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3ah)

Ph

Ts O N
NN @
o o
O)
cl

White solid, isolated yield 70% (47 mg);
m.p.: 227.1-227.3 °C;

'H NMR (400 MHz, CDCLy): 6 8.30 (d, J = 7.5 Hz, 1H), 7.77 (d, J = 8.2 Hz, 2H), 7.64-7.57 (m, 4H),
7.53-7.48 (m, 2H), 7.36 (dd, J = 8.5, 2.3 Hz, 1H), 7.27 (s, 1H), 7.26-7.23 (m, 2H), 7.14 (t, /= 7.5 Hz,
1H), 7.04-7.01 (m, 2H), 6.85 (s, 1H), 6.75-6.73 (m, 2H), 5.96 (s, 1H), 5.89 (d, J = 1.0 Hz, 1H), 5.86 (d,
J=1.0 Hz, 1H), 2.40 (s, 3H);

13C NMR (101 MHz, CDCLy) 6 174.7, 150.5, 149.0, 146.3, 145.6, 145.3, 142.6, 138.0, 134.41, 134.38,
131.7, 131.1, 130.8, 130.0, 129.9, 129.8, 128.9, 128.7, 128.0, 127.4, 127.2, 124.3, 124.0, 121.8, 121.6,
110.3, 107.2, 105.8, 102.1, 86.7, 76.0, 21.7;

IR (neat): v 3451, 2930, 2860, 1667, 1606, 1350, 1270, 1174, 1020, 756 cm!
HRMS (ESI): m/z [M + H]* calcd. for C34H,5CIN4O4S: 677.1256; found: 677.1252;
[a]p?® = -44.3 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 14.19 min, 5.5%; tg, = 17.20 min, 94.5%).

(BR,15a'S)-8'-(mesitylsulfonyl)-1-phenyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3ai)

Ph

o)
pate),
N
NZN
o 0

o

White solid, isolated yield 75% (50 mg);
m.p.: 156.2-154.4 °C;

'H NMR (400 MHz, CDCly): 6 8.39 (d, J = 8.4 Hz, 1H), 7.62-7.56 (m, 4H), 7.51-7.38 (m, 3H), 7.33-7.29
(m, 2H), 7.26-7.21 (m, 1H), 7.15-7.08 (m, 2H), 6.88 (s, 3H), 6.76 (d, J = 7.2 Hz, 2H), 5.91 (s, 1H), 5.86
(s, 1H), 5.83 (s, 1H), 2.57-2.43 (m, 6H), 2.25 (s, 3H);
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3C NMR (101 MHz, CDCl3) d 173.9, 150.5, 148.8, 146.6, 145.5, 144.0, 142.7, 141.4, 139.3, 134.3,
132.5,131.3,130.9, 130.1, 129.83, 129.80, 128.7, 128.0, 127.2, 126.6, 125.9, 125.5, 123.6, 121.8, 120.2,
110.0, 107.6, 105.7, 102.0, 87.0, 76.0, 22.9, 21.0;

IR (neat): v 3460, 2929, 2859, 1353, 1244, 1172, 1093, 993, 804, 666 cm™';
HRMS (ESI): m/z [M + H]" calcd. for C33H30N4O6S: 671.1959; found: 671.1956;
[0]p?° =-167.0 (¢ = 0.1, CH,CL,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 9.84 min, 6.3%; tr, = 23.44 min, 93.7%).

(BR,15a'S)-1-phenyl-8'-(o-tolylsulfonyl)-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]0xadiazepino[3,2-c]quinazolin]-2-one (3aj)

White solid, isolated yield 72% (46 mg);
m.p.: 209.8-210.2 °C;

'H NMR (400 MHz, CDCl;): 6 8.36 (d, J= 7.6 Hz, 1H), 7.88 (d, J = 9.0 Hz, 1H), 7.64-7.58 (m, 4H),
7.52-7.41 (m, 4H), 7.35-7.30 (m, 2H), 7.25-7.22 (m, 2H), 7.14-7.10 (m, 2H), 7.00 (s, 1H), 6.95 (s, 1H),
6.76 (d, J= 7.8 Hz, 1H), 6.73 (s, 1H), 5.90 (s, 1H), 5.87 (d, /= 1.4 Hz, 1H), 5.84 (d, /= 1.4 Hz, 1H),
2.51 (s, 3H);

3C NMR (101 MHz, CDCl3): 6 174.3, 150.0, 148.9, 146.6, 145.5, 142.7, 139.3, 139.2, 135.8, 134.4,
134.1, 132.9, 131.0, 130.8, 130.4, 129.9, 129.8, 128.8, 128.2, 127.2, 126.9, 126.7, 126.0, 124.7, 123.8,
121.6, 120.2, 110.1, 107.3, 105.8, 102.0, 87.2, 76.0, 20.9;

IR (neat): v 3529, 2939, 2819, 1829, 1636, 1382, 1312, 1153, 1067, 759 cm™!;
HRMS (ESI): m/z [M + H]" calcd. for C34H,6N406S: 643.1646; found: 643.1639;
[0]p?° =-179.3 (¢ = 0.1, CH,CL,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
'PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 11.24 min, 5.3%; tg, = 28.22 min, 94.7%)).

(BR,15a'S)-8'-((4-(tert-butyl)phenyl)sulfonyl)-1-phenyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|benzo[1',2':6,7][1,3,4]0xadiazepino[3,2-c]quinazolin]-2-one (3ak)

i Ph
Bu \\,/O N
D

NN
o
0
gaYs
o
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White solid, isolated yield 70% (47 mg);
m.p.: 192.8-193.2 °C;

'H NMR (400 MHz, CDCl;): 6 8.36 (d, J= 7.5 Hz, 1H), 7.83 (d, J = 8.6 Hz, 2H), 7.64-7.58 (m, 4H),
7.53-7.46 (m, 4H), 7.42 (t, J = 7.5 Hz, 1H), 7.35 (t, J = 7.5 Hz, 1H), 7.24-7.22 (m, 1H), 7.14-7.09 (m,
2H), 7.04 (s, 1H), 6.93 (s, 1H), 6.75-6.73 (m, 2H), 5.88-5.87 (m, 2H), 5.84 (d, /= 1.4 Hz, 1H), 1.30 (s,
9H);

13C NMR (101 MHz, CDCLy) 6 174.7, 158.0, 150.2, 148.9, 146.6, 145.5, 142.6, 139.3, 134.4, 131.1,
130.9, 129.9, 129.7, 128.8, 128.6, 128.3, 127.2, 126.6, 126.2, 125.8, 124.3, 123.9, 121.7, 120.4, 110.2,
107.1, 105.9, 102.0, 87.5, 76.0, 35.3, 31.0;

IR (neat): v 3450, 2930, 2861, 1668, 1606, 1353, 1268, 1174, 1021, 757 cm};
HRMS (ESI): m/z [M + H]" calcd. for C30H3,N406S: 685.2115; found: 685.2106;
[a]p%® =-150.0 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IDA;
PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 6.17 min, 4.9%; tr, = 11.81 min, 95.1%).

(BR,15a'S)-8'-((4-chlorophenyl)sulfonyl)-1-phenyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'':4",5'|benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3al)

Ph
c 20
o
N

NZN
O O
SAavs
White solid, isolated yield 78% (51 mg);

m.p.: 220.8-221.4 °C;

'H NMR (400 MHz, CDCLy): 6 8.36 (d, J = 7.2 Hz, 1H), 7.78 (d, J = 8.6 Hz, 2H), 7.64-7.52 (m, 8H),
7.44 (td, J=7.5, 1.4 Hz, 1H), 7.37 (td, J = 7.5, 1.1 Hz, 1H), 7.26-7.23 (m, 1H), 7.15-7.10 (m, 2H), 6.98
(d, J=13.4 Hz, 2H), 6.76-6.73 (m, 2H), 5.90 (s, 1H), 5.88 (d, /= 1.2 Hz, 1H), 5.84 (d, J= 1.2 Hz, 1H);

13C NMR (101 MHz, CDCLy) 6 174.7, 149.8, 149.0, 146.5, 145.6, 142.5, 139.1, 136.4, 134.3, 132.5,
131.0, 130.8, 130.2, 130.0, 129.8, 129.5, 128.9, 128.3, 127.1, 126.8, 125.9, 124.2, 124.0, 121.3, 120.2,
110.3, 107.0, 105.9, 102.1, 87.5, 76.2;

IR (neat): v 3460, 2918, 2867, 1583, 1462, 1225, 1074, 1041, 853, 725 cm™;
HRMS (ESI): m/z [M + H]* calcd. for C;5H,3CIN4O4S: 663.1100; found: 663.1110;
[a]p?* =-158.7 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;
PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 10.49 min, 2.4%; tg, = 40.12 min, 97.6%)
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(BR,15a'S)-8'-((4-bromophenyl)sulfonyl)-1-phenyl-8'H,15a' H-spiro[indoline-3,9'-
[1,3]dioxolo[4",5'":4",5'|]benzo[1',2':6,7][1,3,4]oxadiazepino[3,2-c]quinazolin]-2-one (3am)

White solid, isolated yield 62% (43 mg);
m.p.: 220.3-220.5 °C;

'H NMR (400 MHz, CDCLy): 6 8.36 (d, J = 7.2 Hz, 1H), 7.86 (d, J = 8.7 Hz, 2H), 7.64-7.50 (m, 6H),
7.45-7.40 (m, 3H), 7.37 (td, J = 7.4, 1.1 Hz, 1H), 7.27-7.23 (m, 1H), 7.15-7.10 (m, 2H), 6.96 (d, J = 5.3
Hz, 2H), 6.75-6.73 (m, 2H), 5.90-5.88 (m, 2H), 5.85 (d, J = 1.3 Hz, 1H);

13C NMR (101 MHz, CDCLy) 6 174.7, 149.8, 149.0, 146.6, 145.6, 142.5, 140.8, 139.1, 135.9, 134.3,
131.0, 130.8, 130.2, 130.0, 129.8, 129.6, 128.9, 128.3, 127.1, 126.8, 126.0, 124.2, 124.0, 121.4, 120.3,
110.3, 107.1, 105.9, 102.1, 87.5, 76.2;

IR (neat): v 3467, 2928, 2859, 1482, 1371, 1244, 1173, 851, 703, 673 cm™;

HRMS (ESI): m/z [M + H]" calcd. for C;35H,3BrN4O¢S: 707.0594; found: 707.0588;

[a]p? =-179.7 (¢ = 0.1, CH,Cl,);

The enantiomeric ratio of the product was determined by HPLC (Column Daicel Chiracel IA;

‘PrOH/Hexane = 50/50; flow rate = 1.0 mL/min; tg; = 10.38 min, 0.2%; tg, = 36.44 min, 99.8%).

3. Reference
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4. Crystallographic data of 3am

Single crystal of 3am suitable for X-ray analysis was grown in dichloromethane/hexane at room
temperature. Crystallographic data have been deposited with the Cambridge Crystallographic Data
Centre as supplementary publication nos. CCDC-2390408 (3am), Copies of these data can be obtained
free of charge from the  Cambridge  Crystallographic = Data  Centre  via

www.ccdc.cam.ac.uk/data_request/cif.

Figure S1. ORTEP drawing of 3am with 30% thermal ellipsoids.

STable 1. Crystal data and structure refinement for 3am.

Identification code exp_4022
Empirical formula Co3.33H61.33B12.67N10.6701652.67
Formula weight 1886.78
Temperature/K 100.01(10)
Crystal system orthorhombic
Space group C222,

a/A 11.76370(10)
b/A 20.6560(2)

c/A 26.7794(3)

a/° 90

p/e 90

v/° 90

Volume/A3 6507.15(11)

4 3

Pealcg/cm? 1.444

wmm-! 2.760

F(000) 2880.0

Crystal size/mm? 0.2 x 0.2 x 0.05

Radiation

CuKa (A= 1.54184)

20 range for data collection/® 6.602 to 144.09
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-14<h<14,-25<k<25,-31<1<
33

Reflections collected 45604

Independent reflections 6390 [Rin = 0.0657, Ryigma = 0.0334]

Data/restraints/parameters ~ 6390/0/189

Goodness-of-fit on F? 2.666

Final R indexes [[>=26 (I)] R;=10.0970, wR, =0.2542

Final R indexes [all data] R, =0.0985, wR, =0.2560

Largest diff. peak/hole / e A3 2.72/-2.85

Index ranges
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5. Copies of NMR spectra and HPLC chromatograms

"H NMR Spectrum of Compound 3aa (400 MHz, CDCl;)
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HPLC Spectra of Compound 3aa

o
3aa
0501
0.40;
0.30:
2 b
% =
0.20 < °
010] g
0.001 /\
12_,00‘ I ‘14.‘00‘ ‘ i16r00‘ I ‘18.‘0()' I IZO.IODI I I22v‘00‘ ‘ '24f00' i IZG‘IOOI I I28.‘00I ‘ ’30.‘00I ‘ 132}00‘ ‘ I34.00
RetTime [min] Area [mAU%*s] Area%
1 13.754 5330454 50.75
2 28.706 5173736 49.25
0.030
0.0251 i
0.020- /I\\
2 00157 f/ \
0.010] ,e"‘ \.‘
i y / \
0.005- ©
o.ouo—ﬂgi;—ﬁ_.. - JQ\T
12.00I I ‘14.I00I I I‘IG.‘DU‘ I ‘1B.IDOI I ‘ZD?UOI ‘ ‘22:00' I I24A‘UU‘ I IZSTOOI I ‘28.IOUI ‘ I30.I00I ' ‘32.00
RetTime [min] Area [mAU%*s] Area%
1 13.632 9146 0.57
2 28.348 1585083 99.43
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'TH NMR Spectrum of Compound 3ba (400 MHz, CDCls)
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HPLC Spectra of Compound 3ba
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'TH NMR Spectrum of Compound 3ca (400 MHz, CDCls)
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'TH NMR Spectrum of Compound 3da (400 MHz, CDCls)
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'TH NMR Spectrum of Compound 3ea (400 MHz, CDCls)
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'"H NMR Spectrum of Compound 3fa (400 MHz, CDCl;)
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TH NMR Spectrum of Compound 3ga (400 MHz, CDCl;)
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Ph HPLC Spectra of Compound 3ga
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TH NMR Spectrum of Compound 3ha (400 MHz, CDCls)
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'"H NMR Spectrum of Compound 3ia (400 MHz, CDCl5)
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HPLC Spectra of Compound 3ia
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'"H NMR Spectrum of Compound 3ja (400 MHz, CDCl;)
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HPLC Spectra of Compound 3ja
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TH NMR Spectrum of Compound 3ka (400 MHz, CDCls)
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HPLC Spectra of Compound 3ka
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'"H NMR Spectrum of Compound 3la (400 MHz, CDCl5)
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HPLC Spectra of Compound 3la
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TH NMR Spectrum of Compound 3ma (400 MHz, CDCls)
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HPLC Spectra of Compound 3ma

>/

Ts, O @
N
NZN

3ma

1.40
1.204
1.007

0.80-]

AU
12.730

0.60-]

—

—

0.40-]

020 ||

0.00—:‘7_{%

] }46560

7+ [ v 1 1+ | 1 T T 1 [ T & ¢+ 1§ 1T T 1T 1T ] 1 1T T ¥ T 73
16.00 20.00 25.00 30.00 35.00 40.00

— T
45.00 50.00

RetTime [min] Area [mAU*s] Area%
1 12.730 17969735 49.70
2 46.560 18187957 50.30
050
0.40
0.301 -
2 3
0.20 g
0.101 § k
0.001 JXA a
C I15,‘00I C IZGfDD‘ o IZS!DUI o ‘30?09‘ o I35‘|(]0‘ o ‘40!00‘ o ‘45!00‘ o I50.00
RetTime [min] Area [mAU*s] Area%
1 13.220 866655 4.58
2 46.417 18041377 95.42

S47



'TH NMR Spectrum of Compound 3na (400 MHz, CDCls)
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HPLC Spectra of Compound 3na
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TH NMR Spectrum of Compound 30a (400 MHz, CDCl;)
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HPLC Spectra of Compound 30a
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TH NMR Spectrum of Compound 3pa (400 MHz, CDCls)
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HPLC Spectra of Compound 3pa
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TH NMR Spectrum of Compound 3qa (400 MHz, CDCls)
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HPLC Spectra of Compound 3qa
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TH NMR Spectrum of Compound 3ab (400 MHz, CDCls)
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HPLC Spectra of Compound 3ab
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TH NMR Spectrum of Compound 3ac (400 MHz, CDCls)
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'TH NMR Spectrum of Compound 3ad (400 MHz, CDCls)
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HPLC Spectra of Compound 3ad
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'TH NMR Spectrum of Compound 3ae (400 MHz, CDCls)
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HPLC Spectra of Compound 3ae
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'H NMR Spectrum of Compound 3af (400 MHz, CDCl;)
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HPLC Spectra of Compound 3af
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TH NMR Spectrum of Compound 3ag (400 MHz, CDCl;)
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HPLC Spectra of Compound 3ag
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TH NMR Spectrum of Compound 3ah (400 MHz, CDCls)
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'"H NMR Spectrum of Compound 3ai (400 MHz, CDCl5)
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'"H NMR Spectrum of Compound 3aj (400 MHz, CDCl;)
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HPLC Spectra of Compound 3aj
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TH NMR Spectrum of Compound 3ak (400 MHz, CDCls)
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HPLC Spectra of Compound 3ak
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'"H NMR Spectrum of Compound 3al (400 MHz, CDCl5)
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HPLC Spectra of Compound 3al
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TH NMR Spectrum of Compound 3am (400 MHz, CDCls)
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HPLC Spectra of Compound 3am
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