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A. General information

Unless otherwise specified, all reactions were carried out with dry solvents in anhydrous
conditions. All solvents were dried by activated molecular sieve (3 A). All chemicals were used
without further purification as commercially available unless otherwise noted. Thin-layer
chromatography (TLC) was performed on silica gel plates (60F-254) using UV-light (254 and 365
nm). Flash chromatography was conducted on silica gel (200-300 mesh). 'H and '*C NMR spectra
were recorded on a Bruker AMX400 (400 MHz) spectrometer. Chemical shifts were reported in
parts per million (ppm). High resolution mass spectra (HRMS) were recorded on a Waters TOF
MS GCT Premier using ESI ionization. Petroleum ether (PE) refers to the fraction with boiling
point in the range 60 — 90 °C. Optical rotations were measured using a Jasco DIP-1000 polarimeter.
Enantiomeric excesses were determined by HPLC analysis on a chiral stationary phase. Amino
acid derived phosphine was prepared by our group. ! Methyleneoxindole was prepared according
the reported procedure. 2

B. Synthesis and characterization of Oxetane Morita-Baylis-Hillman carbonates 2

o) 0o HO BocO
& Hl\ow 50 % DABCO \‘)CO NaH, (Boc),0 \‘)CO
+ _—
0,
o | neat, rt, 2 days CO,R! DCM, 0 °C CO,R!
1=
Step 1 1a, R'= Et Step 2 2a,R =Et
1b, R" = Me zb’ R =Me
1c, R'=Bn ¢, R*=Bn

Step 1. To the neat mixture of 3-oxetanone (1.0g, 13.88 mmol, 1.0 equiv.) and acrylate (4.0 equiv.)
was added DABCO (1.0 equiv.), then the resulting slurry was stirred vigorously at room
temperature. After two days, the reaction mixture was diluted with DCM. Then the solution was
washed with 4 N aqueous HCI, followed by saturated NaHCOs solution and brine. The organic
layer was dried over anhydrous Na>SQy, filtered and concentrated in vacuum to get the crude
product that was purified by flash column chromatography to give Morita-Baylis-Hillman
alcohols 1.

Step 2. To the suspension of NaH (1.0 equiv.) in DCM at 0 °C was added dropwise the DCM
solution of Morita-Baylis-Hillman alcohol (1.0 equiv.) After the addition completely, the mixture
was stirred at 0 °C for 10 minutes followed by the addition of DCM solution of (Boc),O (1.1
equiv.) at the sam temperature over 5 mins. The resulting solution was stirred at room temperature
for 1 h. The solvent was removed under vacuum and the crude mixture was purified by column

chromatography to afford oxetane Morita-Baylis-Hillman carbonate 2.

Ethyl 2-(3-hydroxyoxetan-3-yl)acrylate (1a)
OH

o%coza

Yield, 77 %, colorless transparent liquid; "H NMR (400 MHz, CDCls) 8 6.41 — 6.31 (m, 1H), 5.91
—5.83 (m, 1H), 4.71 (q, J = 7.2 Hz, 4H), 4.22 (q, J = 7.1 Hz, 2H), 3.98 (s, 1H), 1.29 (t, J = 7.1 Hz,
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3H); 3C NMR (101 MHz, CDCL3): & 166.07, 140.08, 125.05, 81.76, 74.51, 61.34, 13.97; HRMS
(ESI): m/z caled for CsH,04 [M+H]" = 173.0808, found =173.0813.

Methyl 2-(3-hydroxyoxetan-3-yl)acrylate (1b)
OH

O%(COQMe

Yield: 80 %, colorless transparent liquid; "H NMR (400 MHz, CDCls) § 6.41 (s, 1H), 5.94 (s, 1H),
4.74 (q, J = 7.2 Hz, 4H), 3.81 (s, 3H), 3.77 (s, 1H); 13C NMR (101 MHz, CDCl3): & 166.71,
139.77, 125.42, 81.70, 74.63, 52.36; HRMS (ESI): m/z caled for C7H;004 [M+H]" = 159.0652,
found = 159.0653.
Benzyl 2-(3-hydroxyoxetan-3-yl)acrylate (1c)

OH

o%(cozsn

Yield: 73 %, colorless transparent liquid; 'H NMR (400 MHz, CDCl3) & 7.44 — 7.31 (m, 5H), 6.46
(s, 1H), 5.95 (s, 1H), 5.24 (s, 2H), 4.75 (q, J = 7.2 Hz, 4H), 3.77 (s, 1H); 3C NMR (101 MHz,
CDCl3): 6 166.01, 139.88, 135.10, 128.68, 128.55, 128.17, 125.67, 81.73, 74.65, 67.14; HRMS
(ESI): m/z caled for C13H1404 [M+H]" = 235.0965, found = 235.0967.
Ethyl 2-(3-((tert-butoxycarbonyl)oxy)oxetan-3-yl)acrylate (2a)

OBoc

O%(COZEt

Yield: 90 %, white solid; M.p. 51.3-53.2 °C; "H NMR (400 MHz, CDCL) & 6.58 (s, 1H), 6.07 (s,
1H), 4.92 (s, 4H), 4.25 (q, J = 7.1 Hz, 2H), 1.45 (s, 9H), 1.30 (t, J = 7.1 Hz, 3H); *C NMR (101
MHz, CDCL): & 164.57, 151.41, 136.57, 129.46, 83.14, 79.82, 79.30, 61.14, 58.46, 27.72, 18.42,
14.10; HRMS (ESI): m/z caled for Ci3Ha006 [M+H]" = 273.1333, found =273.1335.

Methyl 2-(3-((tert-butoxycarbonyl)oxy)oxetan-3-yl)acrylate (2b)
OBoc

O%TCOZMe

Yield: 88 %, white solid; M.p. 44.3-51.2 °C; '"H NMR (400 MHz, CDCls) § 6.60 (s, 1H), 6.09 (s,
1H), 4.91 (s, 4H), 3.78 (s, 3H), 1.44 (s, 9H); 3C NMR (101 MHz, CDCL): § 165.02, 151.36,
136.19, 129.93, 83.19, 79.69, 79.22, 77.32, 52.16, 27.70; HRMS (ESI): m/z caled for C12H5O6
[M+H]" = 259.1176, found =259.1178;

Benzyl 2-(3-((tert-butoxycarbonyl)oxy)oxetan-3-yl)acrylate (2c)
OBoc

o%cozsn
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Yield: 89 %, white solid; M.p. 49.2-51.6 °C; 'H NMR (400 MHz, CDCls) & 7.40-7.28 (m, 5H),
6.63 (s, 1H), 6.10 (s, 1H), 5.23 (s, 2H), 4.79 (s, 4H), 1.4 (s, 9H); 1¥C NMR (101 MHz, CDCL): §
164.29, 151.33, 136.24, 135.48, 129.99, 128.52, 128.25, 127.99, 83.05, 79.66, 79.16, 66.71, 27.64;
HRMS (ESI): m/z caled for CsHynOs [M+H]" = 335.1489, found =335.1494.

C. Optimization for the reaction.

Table S1. Optimization for syn isomer 2

COEt
Ph O
Bg)co / Cat. (10 mol% ) WX Ph |
AP ;:o “eonaions ~[_] Y=o
CO,Et N N
ke R
2a anti

C4
O .,,/PPh2 \_g ;}»o
Boc PPh, PPh, \gpphz
2
cs (-)-DIOP
PO
(@)
\ QPPhZ
PPh, PPhy 2
(R)-sITCP co c1o o
Entry R? Catalysis Product, yield %, ee ¢, dr (syn : anti) ¢
1 Boc, 3a a svn-4aa. 52%. 36% ee. 2.9:1
2 3a C2 trace, -, -
3 3a c3 nr, -, -
4 3a ca trace, -, -
5 3a s syn-4aa, 42%, 4%, 3.1:1
6 3a c6 syn-4aa, 40%, 10%, 1.8:1
7 3a c7 syn-4aa, 71%, 39%, 1.7:1
8 3a cs syn-4aa, 51%, 34%, 3.3:1
9 3a (-)-blop syn-8aa, 64%, 75%, 3.5:1
10 3a (R)-sITCP anti-8aa, 97%, 86%, 1/7.5
11 3a o e
12 3a c10 syn-4aa, 32%, 70%, 1.2:1
13 3a c1 syn-4aa, 30%, 70%, 3.3:1
14° 3a (-)-biop syn-daa, 49%, 89%, 5.0:1
157 3a (-)-biop syn-8aa, 74%, 86%, 4.8:1
16° 3a (-)-bloP syn-daa, 45%, 67%, 2.9:1
17/ Ac, 5a (-)-bioP syn-6aa, 89%, 95%, 5.0:1
1871 Ts, 7a (-)-DIOP syn -8aa, 97%, 60%, 4.8:1
19/ Cbz, 9a (-)-D10P syn -10aa, 96%, 78%, 5.0:1
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20/ Bz, 11a (-)-DIOP syn -12aa, 55%, 3%, 3.3:1

211 Bn, 13a (-)-DIOP nr, -, -

22th 5a (-)-DIOP syn-6aa, 97%, 97%, 3.1:1
234 5a (-)-DIOP syn-6aa, 63%, 88%, 3.2:1
244 5a (-)-DIOP syn -6aa, 82%, 95%, 5.0:1
25k 5a (-)-DIOP syn-6aa, 96%, 95%, 4.0:1
267 5a (-)-DIOP syn-6aa, 94%, 96%, 4.2:1
274m 5a (-)-DIOP syn-6aa, 73%, 98%, 4.0:1
28 fn 5a (-)-DiOP nr, -, -

@ Unless otherwise stated, the reaction was carried out using 2a (0.2 mmol, 1.0 equiv), methyleneoxindole (0.3 mmol, 1.5 equiv), 10 mol%
of catalyst and 1 mL toluene stirred overnight. ® Tsolated yield of two isomers. ¢ The ee values was determined by HPLC analysis with a
chiral stationary phase. ¢ The dr value was determined by the mixture of crude 'H NMR. © -10 °C. 0 °C. 9 40 °C. " DCM as solvent. |
acetone. | MeCN. ¥ Ea. ' THF. ™ DMF. " MeOH.

Table S2. Optimization for anti isomer with (R)-SITCP 2

Ph
B0 / (R)-SITCP (10 mol%)
Couet * y O ~ condiions
R2
2a
(R)-SITCP

entry R? solvent Temp. (°C) Product yield (%) © ee (%) ¢ dr

1 Boc, 3a toluene rt anti-4aa 97 86 1:7.5
2 3a toluene 10 anti-4aa 89 87 1:9
3 3a toluene 0 anti-4aa 82 90 1:11
4 3a toluene -10 anti-4aa 25 91 1:10
5 3a DCM 0 anti-4aa 84 74 1:3
6 3a Ea 0 anti-4aa 97 83 1:5
7 3a MeCN 0 anti-4aa 59 67 125
8 3a THF 0 anti-4aa 82 86 1:5.5
9 3a ethylbenzene 0 anti-4aa 45 90 1:5
10 3a acetone 0 anti-4aa 60 78 1:7
1 3a mesitylene 0 anti-4aa 51 87 135
12 3a ortho 0 anti-4aa 63 85 >1:19
13 3a chlorobenzene 0 anti-daa 89 87 1:9
14 3a bromobenzene 0 anti-4aa 84 87 1:10
15 3a chloroform 0 anti-4aa 46 89 1:6
16 ¢ Ac, 5a toluene 0 anti-6aa 78 84 1:14
17¢ Ts, 7a toluene 0 anti-8aa 77 81 1:2.5
18¢ Cbz, 9a toluene 0 anti-10aa 76 86 1:8
19¢ Bz, 11a toluene 0 anti-12aa 81 86 >1:19
20°¢ Bn, 13a toluene 0 nr - - -

@ Unless otherwise stated, the reaction was carried out using 2a (0.05 mmol, 1.0 equiv), methyleneoxindole (0.075
mmol, 1.5 equiv), 10 mol% of (R)-SITCP and 1 mL toluene and stirred overnight. ®Isolated yield of two isomers. ¢
The ee values was determined by HPLC analysis with a chiral stationary phase. ¢ The dr value was determined by
the mixture of crude product "H NMR. € The reaction scale was doubled.
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D. General procedure for the synthesis of syn isomer with (-)-DIOP

R3
BocO
OC! o / o
+ X (-)-DIOP (10 mol% ) I
COR! R 0 5 _
Z~N Toluene, 0°C g2 : PPh,
\ ~

2 Ac PPh;
2a, R'=Et; 5
2b,R" = Me syn-6 (-)-DIOP
2¢,R'=Bn

To the solution of oxetane MBH carbonate 2 (0.2 mmol, 1 eq.) and 5 (0.3 mmol, 1.5 eq.) in
anhydrous toluene (2 mL) at 0 °C was added (-)-DIOP (10.0 mg, 0.02 mmol, 0.1 eq.), and the
resulting mixture was stirred overnight. When MBH carbonate 2 was consumed monitored by
TLC, the reaction mixture was purified directly by flash column chromatography (hexane/ ethyl
acetate = 8/1) to afford a mixture of two isomers. Further purification was carried out via flash

column chromatography to get pure syn isomer.
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E. Analytic data for the Syn isomer.

Ethyl
(3R,5'S)-1-acetyl-2-ox0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-3'-carbo
xylate (syn-6aa)

According to the general procedure to afford the mixture of two isomers (74.3 mg, 92% yield),
and the title compound was further purified as a white solid; M.p. 143.3-146.2 °C; [a]*p =
+62.403 (¢ 0.26, CHCl3); 'H NMR (400 MHz, CDCl3) & 7.69 (d, J = 2.2 Hz, 1H), 7.40 (dd, J =
8.3,2.2 Hz, 1H), 6.77 (dd, J = 4.4, 2.2 Hz, 1H), 6.62 (d, J = 8.3 Hz, 1H), 4.25 (q, J = 7.2 Hz, 2H),
4.20 (dd, J = 5.4, 2.8 Hz, 1H), 3.69 — 3.62 (m, 1H), 3.17 (dd, J = 22.1, 6.0 Hz, 2H), 1.33 (dd, J =
9.0, 5.3 Hz, 3H), 1.30 (s, 9H); 3C NMR (101 MHz, CDCls): § 179.3, 175.7, 163.5, 150.4, 139.2,
136.1, 132.3, 132.2, 130.7, 129.4, 124.3, 61.2, 54.1, 43.2, 35.8, 31.5, 14.2; HRMS (ESI): m/z
caled for CosH4NOs [M+H]" = 418.1649, found = 418.1653; HPLC: The ee value was 92%, tr
(major) = 32.23 min, tg (minor) = 31.32 min (Chiralpak IE 3, A = 254 nm, 5% i-PrOH/hexane,

flow rate = 1.0 mL/min).

725 742
>3m

T2 250 2500 2850 2400 2450 2500 2550 2600 2650 2700 2750 2800 2850 2900 2050 000 3050 3100 $150 3200 5250 3300 3350 S400 3450 3500 3550 3600 3650 3700
Ead

Retention time Area Area Height
peak
(min) (1V*s) (%)
1 25.742 16776056 | 50.93 283126
2 31.669 16160210 | 49.07 181588
Racemic syn-6aa
. T
20 | 25 230 250 2400 2450 200 2585 %00 /fﬁ“:w T ws | 800 | 2850 | 2000 | 295 3000 3050 3100
Retention time Area Area Height
peak
(min) (KV*s) (%)

1 23.853 305961721 97.40 2885411
2 29.812 8163394 2.60 131712

Enantiomerically enriched syn-6aa
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Methyl
(3R,5'S)-1-acetyl-2-ox0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-3'-carbo
xylate (syn-6ba)

According to the general procedure to afford the mixture of two isomers (53.2 mg, 66% yield),
and the title compound was further purified as a white solid; M.p. 133.3 —136.2 °C; [a]*p =
+140.152 (¢ 0.26, CHCIl3); '"H NMR (400 MHz, CDCls) 6 8.07 (d, J = 8.2 Hz, 1H), 7.21 (d, J =
2.2 Hz, 1H), 7.15 (s, 1H), 7.12 — 7.08 (m, 3H), 6.95 — 6.84 (m, 3H), 6.74 (d, J=7.6 Hz, 1H), 5.14
(d, J=6.8 Hz, 1H), 5.04 (d, J = 7.0 Hz, 1H), 4.98 (d, J = 6.8 Hz, 1H), 4.62 (d, J = 2.1 Hz, 1H),
3.95 (s, 3H), 3.89 (d, J = 7.0 Hz, 1H), 2.77 (s, 3H); 3C NMR (101 MHz, CDCl3): & 177.80,
170.51, 163.85, 145.60, 140.00, 137.66, 135.99, 129.07, 128.43, 127.89, 127.77, 125.96, 124.49,
124.09, 116.34, 76.19, 75.44, 64.71, 58.83, 57.56, 52.06, 26.98; HRMS (ESI): m/z calcd for
C24H2oNOs [M+H]™ = 404.1492, found = 404.1496; HPLC: The ee value was 92%, tr (major) =
16.5 min, tr (minor) = 19.5 min (Chiralpak IE 3, A = 254 nm, 7% i-PrOH/hexane, flow rate = 1.0

mlL/min.

20
18
1
14
12
21
08
08
04
0

16.137

18.308

T T T T T - T T T T T T T T T T T T T
1000 1100 1200 1300 1400 1600 1600 1700 1800 1900 200 200 20 200 240 800 250 an 20 200

cak Retention time Area Area Height
P (min) (hV*s) (%)

1 16.137 75119804 49.62 1327467
2 18.308 76279583 50.38 1166437
Racemic syn-6ba

05 5
_
T W Wm W0 M W0 S0 B0 60 68 M 78 W0 68 w0 s 20 A% An 2% 2w 2% B0
il
Retention time Area Area Height
peak )
(min) (WV*s) (%)

1 16.557 124482420 95.76 1873461
2 19.472 5515520 4.24 79705

Enantiomerically enriched syn-6ba
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Benzyl
(3R,5'S)-1-acetyl-2-ox0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-3'-carbo
xylate (syn-6ca)

According to the general procedure to afford the mixture of two isomers (84.3 mg, 88% yield),
and the title compound was further purified as a white solid; M.p. 120.1-123.8 °C; [a]*’p =
+25.108 (¢ 0.23, CHCl3); 'TH NMR (400 MHz, CDCl5) § 8.07 (d, J = 8.2 Hz, 1H), 7.49 (d,J = 7.1
Hz, 2H), 7.46 — 7.34 (m, 3H), 7.25 (d, J = 2.1 Hz, 1H), 7.15 (t, J = 7.9 Hz, 1H), 7.12 — 7.07 (m,
3H), 6.92 (d, J=7.6 Hz, 1H), 6.87 (dd, J = 6.4, 2.8 Hz, 2H), 6.75 (d, J = 7.6 Hz, 1H), 5.40 (q, J =
12.4 Hz, 2H), 5.16 (d, J = 6.8 Hz, 1H), 5.06 (d, J = 7.0 Hz, 1H), 5.00 (d, J = 6.8 Hz, 1H), 4.62 (d,
J =2.0 Hz, 1H), 3.90 (d, J = 7.0 Hz, 1H), 2.77 (s, 3H); '*C NMR (101 MHz, CDCl;): § 177.8,
170.5, 163.2, 145.8, 139.9, 137.6, 135.9, 135.5, 129.0, 128.6, 128.4, 128.4, 128.3, 127.9, 127.7,
125.9, 124.5, 124.1, 116.3, 76.2, 75.4, 66.8, 64.7, 58.8, 57.6, 26.9; HRMS (ESI): m/z calcd for
C30H26NOs [M+H]" = 480.1805, found = 480.1811; HPLC: The ee value was 82%, tr (major) =
28.4 min, tg (minor) = 22.9 min (Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0

mL/min).

?zssn

32.279

T
3400 3500

R

80 1900 w00 2000 2200 200 40 %m0 %00 20 20 20 BT
Exil
Retention time Area Area Height
peak .
(min) (hV*s) (%)
1 23.587 27277878 51.92 471821
2 32.279 25260139 48.08 260961
Racemic syn-6ca
e
Retention time Area Area Height
peak .
(min) (uV*s) (%)
1 22.941 33452514 8.60 562661
2 28.372 355745735 91.40 2311652

Enantiomerically enriched syn-6ca
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1-(tert-butyl) 3'-ethyl (3R,5'S)-2-0x0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3
"-ene-1,3'-dicarboxylate (syn-4aa)

According to the general procedure to afford the mixture of two isomers (60.8 mg, 64% yield),
and the title compound was further purified as a white solid; M.p. 169.4 — 174.1°C; [a]*®p =
+39.303 (¢ 0.20, CHCls); 'TH NMR (400 MHz, CDCI3) 8 7.66 (d, J = 8.2 Hz, 1H), 7.17 (d, J = 2.2
Hz, 1H), 7.16 — 7.07 (m, 4H), 6.89 (dd, J = 6.3, 2.9 Hz, 2H), 6.84 (t, J= 7.6 Hz, 1H), 6.63 (d, J =
7.5 Hz, 1H), 5.16 (d, J = 6.8 Hz, 1H), 4.98 (t, J = 6.7 Hz, 2H), 4.57 (d, J = 2.1 Hz, 1H), 4.47 —
4.33 (m, 2H), 3.99 (d, J = 6.9 Hz, 1H), 1.65 (s, 9H), 1.42 (t, J = 7.1 Hz, 3H); *C NMR (101 MHz,
CDCl3): 6 175.4, 163.5, 148.7, 145.1, 139.7, 138.2, 136.3, 128.8, 128.3, 128.1, 127.6, 125.7, 124.5,
123.6, 114.8, 84.7, 76.3, 75.7, 64.4, 61.0, 58.1, 57.7, 28.1, 14.2; HRMS (ESI): m/z calcd for
CasH30NOg [M+H]" = 476.2068, found = 476.2074; HPLC: The ee value was 86%, tr (major) =
38.5 min, tg (minor) = 32.6 min (Chiralpak IE 3, A = 254 nm, 8% i-PrOH/hexane, flow rate = 1.0

mL/min).
0.80 2
0601 ¥ ©
20401 3
0.204 /\
0.0(
450 2500 550 600 2650 2700 7150 B0 285 2900 250 000 05 3100 3150 200 25 3300 B M00 M5 500 B BOD 65 700 60 B0 B 900 3960 4000 4050
il
Retention time Area Area Height
peak
(min) (1V*s) (%)
1 28.143 49728326 50.23 595721
2 34.496 49263728 49.77 378667
Racemic Syn-4aa
0.001 /K?‘,\
Retention time Area Area Height
peak
(min) (MV*s) (%)
1 32.589 4352545 7.07 71689
2 38.544 57244772 92.93 368652

Enantiomerically enriched Syn-4aa
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Ethyl (3R,5'S)-2-0x0-5'-phenyl-1-tosyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-3'-
carboxylate (syn-8aa)

According to the general procedure to afford the mixture of two isomers (102.6 mg, 97% yield),
and the title compound was further purified as a white solid; M.p. 186.3 —189.1 °C; [a]*p =
-4.911 (c 0.22, CHCI3); "H NMR (400 MHz, CDCl3) 8 7.98 (d, J = 8.1 Hz, 2H), 7.84 (d, J = 8.3
Hz, 1H), 7.36 (d, J= 8.1 Hz, 2H), 7.18 (s, 1H), 7.10 (s, 1H), 7.04 (s, 1H), 6.93 (t, J = 7.5 Hz, 2H),
6.85 (s, 1H), 6.59 (d, J = 7.7 Hz, 2H), 6.55 (d, J="7.6 Hz, 1H), 4.90 (d, J = 6.9 Hz, 1H), 4.79 (d, J
= 6.9 Hz, 1H), 4.73 (d, J = 6.9 Hz, 1H), 4.43 (s, 1H), 4.38 (dd, J = 7.0, 4.8 Hz, 2H), 3.90 (d, J =
6.9 Hz, 1H), 2.47 (s, 3H), 1.40 (t, J = 7.1 Hz, 3H); 3C NMR (101 MHz, CDCls): § 174.7, 171.9,
145.9, 143.8, 139.6, 134.6, 133.1, 131.0, 129.9, 129.8, 128.1, 127.9, 127.8, 126.9, 126.2, 125.8,
125.1, 113.9, 76.7, 75.5, 66.4, 61.5, 56.8, 56.7, 21.7, 14.2; HRMS (ESI): m/z calcd for
C30H2sNOgS [M+H]" = 530.1632, found = 530.1638; HPLC: The ee value was 60%, tr (major) =
19.9 min, tr (minor) = 12.6 min (Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0

mL/min).
2.00
1.50 .
2 1.00] § 8
0.509 T e
0.00 ‘/\_’_%‘\““‘/\‘
10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00
75
cak Retention time Area Area Height
P (min) (HV*s) (%)
1 10.863 31317111 51.62 397861
2 19.883 29348972 48.38 363360
Racemic syn-8aa
1.007
: 0.507] % g
10.00 12.00 14.00 16.00 18.00/[},[7* 20.00 22.00 24.00 26.00 28.00
cak Retention time Area Area Height
P (min) (V*s) %)
1 12.594 17343585 20.20 75359
2 19.922 68523151 79.80 309650

Enantiomerically enriched syn-8aa
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1-benzyl 3'-ethyl (3R,5'S)-2-0x0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene
-1,3'-dicarboxylate (syn-10aa)

According to the general procedure to afford the mixture of two isomers (97.8 mg, 96% yield),
and the title compound was further purified as a yellow liquid; [a]*5p = +41.584 (¢ 0.20, CHCI);
'"H NMR (400 MHz, CDCl3) § 7.74 (d, J = 8.2 Hz, 1H), 7.54 (d, J = 7.4 Hz, 2H), 7.49 — 7.32 (m,
3H), 7.18 (d, J= 1.2 Hz, 1H), 7.13 (t, J= 7.9 Hz, 1H), 7.08 (d, J = 4.4 Hz, 3H), 6.88 (t,J = 7.3 Hz,
3H), 6.69 (d, J = 7.6 Hz, 1H), 5.47 (q, J = 12.4 Hz, 2H), 5.18 (d, J = 6.8 Hz, 1H), 5.00 (dd, J =
13.1, 6.9 Hz, 2H), 4.61 (s, 1H), 4.48 — 4.34 (m, 2H), 3.95 (d, J = 6.9 Hz, 1H), 1.42 (t, J = 7.1 Hz,
3H); 3C NMR (101 MHz, CDCls): & 175.16, 163.47, 150.38, 145.12, 139.18, 138.10, 136.13,
134.83, 128.99, 128.70, 128.53, 128.33, 128.11, 127.99, 127.65, 125.85, 124.41, 124.05, 114.97,
76.27, 75.65, 68.81, 64.60, 61.06, 58.48, 57.72, 14.27; HRMS (ESI): m/z calcd for C31H23NOs
[M+H]" = 510.1911, found = 510.1919; HPLC: The ee value was 78%, tr (major) = 28.3 min, tr
(minor) = 19.2 min (Chiralpak IE 3, A = 254 nm, 13% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Racemic syn-10aa
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Enantiomerically enriched syn-10aa
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Ethyl (3R,5'S)-1-benzoyl-2-oxo-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-
3'-carboxylate (syn-12aa)

According to the general procedure to afford the mixture of two isomers (43.1 mg, 45% yield),
and the title compound was further purified as a yellow solid; M.p. 75 — 78 °C; [a]*®p = +11.500
(¢ 0.20, CHCl3); '"H NMR (400 MHz, CDCI3) & 7.89 — 7.84 (m, 2H), 7.64 (dd, J = 16.1, 7.8 Hz,
2H), 7.51 (t, J = 7.7 Hz, 2H), 7.23 (d, J = 2.1 Hz, 1H), 7.21 — 7.15 (m, 1H), 7.13 (t, J = 6.1 Hz,
3H), 7.00 — 6.88 (m, 4H), 5.20 (d, J = 7.0 Hz, 1H), 5.13 (d, J = 6.7 Hz, 1H), 5.02 (d, J = 6.8 Hz,
1H), 4.65 (d, J = 1.9 Hz, 1H), 4.49 — 4.31 (m, 2H), 3.93 (d, J = 7.0 Hz, 1H), 1.43 (t, J = 7.1 Hz,
2H); BC NMR (101 MHz, CDCl3) & 176.61, 169.10, 163.50, 145.75, 140.08, 137.20, 136.22,
133.96, 133.11, 129.52, 129.02, 128.45, 128.42, 128.05, 127.68, 126.58, 124.40, 124.26, 114.50,
75.93, 75.40, 65.30, 61.09, 59.70, 56.33, 14.26; HRMS (ESI): m/z calcd for C30H2sNOs [M+H]"
=480.1805, found =480.1803. HPLC: The ee value was 8%, tr (major) = 17.3 min, tr (minor) =
39.7 min (Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched syn-12aa
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Ethyl
(3R,5'S)-1-acetyl-2-o0x0-5'-(0-tolyl)dispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-3'-carb
oxylate (syn-6ab)

According to the general procedure to afford the mixture of two isomers (70.7 mg, 76% yield),
and the title compound was further purified as a white solid; M.p. 133.1 —140.5 °C; [a]*®p =
+323.176 (¢ 0.23, CHCl3); '"H NMR (400 MHz, CDCls) 6 8.21 (d, J = 8.2 Hz, 1H), 8.13 (d, J =
8.2 Hz, 1H), 7.35 (s, 1H), 7.24 (d, J = 7.9 Hz, 1H), 7.16 — 7.09 (m, 3H), 7.06 (d, J = 2.3 Hz, 1H),
6.99 — 6.93 (m, 1H), 6.93 — 6.87 (m, 1H), 6.83 (t, J=7.6 Hz, 1H), 6.73 — 6.64 (m, 1H), 6.34 (d, J
= 8.5 Hz, 1H), 5.99 (d, J = 7.7 Hz, 1H), 5.67 (t, J = 7.2 Hz, 1H), 5.34 (t, J = 6.3 Hz, 1H), 5.16 (d,
J=6.8 Hz, 1H), 5.03 (t, J = 5.4 Hz, 1H), 4.92 (d, J = 6.8 Hz, 1H), 4.67 (s, 1H), 4.55 (dd, J=7.9,
4.7 Hz, 2H), 4.49 (d, J = 6.8 Hz, 1H), 4.42 (dt, J = 14.3, 5.4 Hz, 4H), 2.70 (d, J = 5.7 Hz, 4H),
1.42 (t, J = 7.0 Hz, 4H); 3C NMR (101 MHz, CDCl5): § 178.8, 170.4, 163.4, 145.3, 140.4, 138.4,
137.4, 134.8, 130.8, 129.1, 128.0, 127.7, 126.1, 125.9, 124.8, 124.3, 116.1, 76.7, 75.9, 62.7, 60.9,
57.6, 53.3,26.9, 19.1, 14.2; HRMS (ESI): m/z calcd for C26H26NOs [M+H]" = 432.1805, found =
432.1811; HPLC: The ee value was 84%, tr (major) = 25.1 min, tg (minor) = 18.9 min (Chiralpak
ID 3, X =254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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cak Retention time Area Area Height
P (min) (V*s) %)
1 18.408 57186862 50.70 538616
2 26.448 55618626 49.30 369719
Racemic syn-6ab
ﬂ /3\
cak Retention time Area Area Height
P (min) (uV*s) %)
1 18.916 33477362 7.95 353184
2 25.068 387496043 92.05 2084001

Enantiomerically enriched syn-6ab
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Ethyl
(3R,5'S)-1-acetyl-2-o0x0-5'-(p-tolyl)dispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-3'-carb
oxylate (syn-6ac)

According to the general procedure to afford the mixture of two isomers (52.3 mg, 61% yield),
and the title compound was further purified as a white solid; M.p. 143.9 —149.6 °C; [a]*p =
+181.070 (c 0.24, CHCI3); '"H NMR (400 MHz, CDCl3) 6 8.08 (d, J = 8.2 Hz, 1H), 7.19 — 7.13 (m,
2H), 6.97 — 6.87 (m, 3H), 6.80 — 6.73 (m, 3H), 5.13 (d, J = 6.7 Hz, 1H), 5.04 (d, J = 7.0 Hz, 1H),
498 (d, J = 6.7 Hz, 1H), 4.57 (d, ] =2.2 Hz, 1H), 4.41 (qd, J = 7.1, 5.1 Hz, 2H), 3.88 (d, ] = 6.9
Hz, 1H), 2.76 (s, 3H), 2.19 (s, 3H), 1.42 (t, J = 7.1 Hz, 3H); '3C NMR (101 MHz, CDCI3): &
177.95, 170.66, 163.58, 145.73, 140.10, 137.75, 137.52, 132.98, 129.17, 129.06, 127.90, 126.22,
124.56, 124.22, 116.38, 76.33, 75.54, 64.85, 61.15, 58.92, 57.32, 27.06, 21.04, 14.35; HRMS
(ESI): m/z calcd for Co6HasNOs [M+H]" = 432.1805, found = 432.1812; HPLC: The ee value was
84%, tr (major) = 11.1 min, tg (minor) = 9.7 min (Chiralpak IA 3, A = 254 nm, 10%
i-PrOH/hexane, flow rate = 1.0 mL/min).
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el Retention time Area Area Height
(min) (uLV*s) (%)
1 9.799 103059717 48.47 3061244
2 11.385 109583633 51.53 2830035
Racemic syn-6ac
el Retention time Area Area Height
(min) (LV*s) (%)
1 9.710 10568909 7.91 310805
2 11.136 123126037 92.09 2999805

Enantiomerically enriched syn-6ac
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Ethyl (3R,5'S)-1-acetyl-5'-(4-methoxyphenyl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',3"-oxeta
n]-3'-ene-3'-carboxylate (syn-6ad)

According to the general procedure to afford the mixture of two isomers (60.5 mg, 68% yield),
and the title compound was further purified as a white solid; M.p. 146.5 — 151.3 °C; [a]*®p =
-103.318 (¢ 0.21, CHCl3); "TH NMR (400 MHz, CDCls) 8 8.09 (d, J = 8.2 Hz, 1H), 7.20 — 7.12 (m,
2H), 6.93 (t, J=17.6 Hz, 1H), 6.79 (d, J = 8.3 Hz, 2H), 6.75 (d, J = 7.6 Hz, 1H), 6.63 (d, J=8.4 Hz,
2H), 5.11 (d, J = 6.7 Hz, 1H), 5.04 (d, J= 6.9 Hz, 1H), 4.98 (d, J = 6.7 Hz, 1H), 4.54 (s, 1H), 4.49
—4.33 (m, 2H), 3.90 (d, J = 6.9 Hz, 1H), 3.68 (s, 3H), 2.76 (s, 3H), 1.42 (t, J = 7.1 Hz, 3H); 3C
NMR (101 MHz, CDCl3): & 177.9, 170.5, 163.5, 158.9, 145.7, 140.0, 137.6, 129.1, 129.0, 127.9,
126.1, 124.5, 124.2, 116.3, 113.8, 76.3, 75.5, 64.8, 61.1, 58.7, 56.9, 55.1, 26.9, 14.3 (cm™);
HRMS (ESI): m/z caled for CosHasNOs [M+H]™ = 448.1755, found = 448.1759; HPLC: The ee
value was 82%, tr (major) = 16.2 min, tr (minor) = 13.8 min (Chiralpak IA 3, A = 254 nm, 10%
i-PrOH/hexane, flow rate = 1.0 mL/min).
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1 13.092 36658899 49.92 1114561
2 15.444 36780674 50.08 936904

Racemic syn-6ad
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1 13.753 4680620 8.85 120794

2 16.234 48234645 91.15 1043259

Enantiomerically enriched syn-6ad
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Ethyl
(3R,5'S)-1-acetyl-5'-(4-fluorophenyl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-en
e-3'-carboxylate (syn-6ae)

According to the general procedure to afford the mixture of two isomers (90.2 mg, 98% yield),

and the title compound was further purified as a white solid; M.p. 164.3 — 166.1 °C; [a]*p =

+236.279 (¢ 0.22, CHCI3); 'H NMR (400 MHz, CDCl3) & 8.08 (d, J = 8.2 Hz, 1H), 7.16 (d, J
9.1 Hz, 2H), 6.94 (s, 1H), 6.86 (t, J = 6.9 Hz, 2H), 6.79 (t, J = 7.7 Hz, 3H), 5.16 (d, J = 6.8 Hz,
1H), 5.05 (d, J="7.0 Hz, 1H), 4.97 (d, J = 6.8 Hz, 1H), 4.60 (s, 1H), 4.48 — 4.29 (m, 2H), 3.84 (d,
J = 7.0 Hz, 1H), 2.76 (s, 3H), 1.42 (t, J = 7.1 Hz, 3H); ¥C NMR (101 MHz, CDCl;3): 8 177.6,
170.5, 163.3, 162.0 (d, Jc.r = 247.3 Hz), 144.9, 140.0, 138.0, 131.8 (d, Jc-r = 3.2 Hz), 129.4 (d,
Jcr= 8.1 Hz), 129.5 (d, J = 8.1 Hz), 129.2, 125.9, 124.6, 123.8, 116.4, 115.4 (d, Jcr = 21.5 Hz),
76.1, 75.4, 64.8, 61.2, 58.9, 56.8, 26.9, 14.2; HRMS (ESI): m/z calcd for CosH23FNOs [M+H]" =
436.1555, found = 436.1556; HPLC: The ee value was 87%, tr (major) = 15.7 min, tr (minor) =
14.3 min (Chiralpak IA 3, A = 254 nm, 7% i-PrOH/hexane, flow rate = 1.0 mL/min).
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1 14.265 113952278 49.01 2836227

2 16.061 118563003 50.99 2287401

Racemic syn-6ae
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1 14.322 11829066 6.46 415214
2 15.727 171336798 93.54 3147112

Enantiomerically enriched syn-6ae
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Ethyl
(3R,5'S)-1-acetyl-5'-(4-chlorophenyl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-en
e-3'-carboxylate (syn-6af)

According to the general procedure to afford the mixture of two isomers (87.2 mg, 95% yield),
and the title compound was further purified as a white solid; M.p. 175.6 — 181.7 °C; [a]*®p =
+263.745 (¢ 0.25, CHCIl3); '"H NMR (400 MHz, CDCI3) 6 8.35 (d, J= 8.2 Hz, 1H), 7.40 (t, J=7.9
Hz, 1H), 7.17 (t, J = 7.5 Hz, 1H), 7.09 (d, J = 8.3 Hz, 2H), 7.04 (d, J = 7.5 Hz, 1H), 6.77 (d, J =
8.3 Hz, 2H), 6.46 (s, 1H), 4.78 (d, J = 7.0 Hz, 1H), 4.60 (d, J = 6.9 Hz, 1H), 4.45 (d, J = 7.6 Hz,
1H), 4.39 (d, J = 9.1 Hz, 2H), 4.33 (q, J = 7.1 Hz, 2H), 2.68 (s, 3H), 1.37 (t, J = 7.1 Hz, 3H); 3C
NMR (101 MHz, CDCl;): 6 176.9, 171.7, 170.4, 143.1, 140.3, 134.1, 131.8, 130.9, 129.7, 128.7,
127.4,126.4, 125.9, 125.6, 117.0, 78.2, 75.5, 66.9, 61.6, 57.5, 57.0, 26.7, 14.2; HRMS (ESI): m/z
calcd for CasHasCINOs [M*+H]" = 452.1259, found = 452.1259, [M+H]" = 454.1259, found =
454.1241; HPLC: The ee value was 96%, tr (major) = 29.7 min, tr (minor) = 20.8 min (Chiralpak
IE 3, A = 254 nm, 10% i-PrOH/hexane, flow rate = 1.0 mL/min).

ek Retention time Area Area Height
(min) (uLV*s) (%)

1 17.172 161162647 49.11 2913585

2 29.585 166982315 50.89 1504667

Racemic syn-6af
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1 20.830 3992319 2.15 79362
2 29.736 181737325 97.85 1590193

Enantiomerically enriched syn-6af
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Ethyl
(3R,5'S)-1-acetyl-5'-(4-bromophenyl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-en
e-3'-carboxylate (syn-6ag)

According to the general procedure to afford the mixture of two isomers (97.1 mg, 95% yield),
and the title compound was further purified as a white solid; M.p. 136.1 — 138.7 °C; [a]*®p =
+264.898 (¢ 0.25, CHCl3); '"H NMR (400 MHz, CDCls) 6 8.09 (d, J = 8.2 Hz, 1H), 7.23 (d, J =
7.6 Hz, 2H), 7.18 (t, J=7.9 Hz, 1H), 7.13 (s, 1H), 6.95 (t, J=7.6 Hz, 1H), 6.79 (dd, J=13.9, 7.7
Hz, 3H), 5.16 (d, J = 6.7 Hz, 1H), 5.04 (d, J= 7.0 Hz, 1H), 4.96 (d, J = 6.8 Hz, 1H), 4.58 (s, 1H),
4.39 (dd, J=13.8, 6.8 Hz, 2H), 3.81 (d, J = 7.0 Hz, 1H), 2.76 (s, 3H), 1.42 (t, J = 7.1 Hz, 3H); 13C
NMR (101 MHz, CDCl;): 6 177.5, 170.4, 163.3, 144.5, 139.9, 138.2, 135.1, 131.5, 129.5, 129.3,
125.7, 124.6, 123.7, 121.7, 116.5, 76.1, 75.3, 64.7, 61.2, 59.1, 56.8, 26.9, 14.2; HRMS (ESI): m/z
caled for CosHp3BrNOs [M+H]™ = 496.0754, found = 496.0755, [M*+H]" = 498.0754, found =
498.0738; HPLC: The ee value was 99%, tr (major) = 11.2 min, tg (minor) = 30.0 min (Chiralpak
IA 3, A =254 nm, 10% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched syn-6ag
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Ethyl
(3R,5'S)-1-acetyl-5'-(naphthalen-1-yl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-e
ne-3'-carboxylate (syn-6ah)

According to the general procedure to afford the mixture of two isomers (66.4 mg, 72% yield),
and the title compound was further purified as a white solid; M.p. 181.4 —193.2 °C; [a]*p =
+152.915 (¢ 0.22, CHCI3); '"H NMR (400 MHz, CDCl3) § 7.94 (d, J = 8.3 Hz, 1H), 7.78 — 7.63 (m,
3H), 7.38 (dd, J=13.4, 7.3 Hz, 2H), 7.26 (d, J = 8.9 Hz, 1H), 7.16 (d, J = 7.2 Hz, 1H), 7.03 (t,J =
7.9 Hz, 1H), 6.75 (t, J = 7.6 Hz, 1H), 6.50 (d, J = 7.7 Hz, 1H), 5.38 (s, 1H), 5.16 (dd, J=19.0, 6.8
Hz, 2H), 5.07 (d, J = 6.9 Hz, 1H), 4.58 — 4.41 (m, 2H), 4.08 (d, J = 6.9 Hz, 1H), 2.73 (d,J=1.2
Hz, 3H), 1.54 — 1.45 (m, 3H); 3C NMR (101 MHz, CDCl;5): § 178.4, 170.3, 163.4, 146.1, 139.9,
138.4, 133.5, 132.6, 131.6, 128.8, 128.6, 126.8, 126.2, 125.8, 125.7, 124.6, 124.5, 124.1, 122.5,
116.2, 76.6, 75.9, 63.8, 61.1, 58.5, 53.2, 26.9, 14.3; HRMS (ESI): m/z calcd for Ca9Ha6NOs
[M+H]" = 468.1805, found = 468.1812; HPLC: The ee value was 92%, tr (major) = 15.0 min, tg
(minor) = 13.1 min (Chiralpak TA, A = 254 nm, 10% i-PrOH/hexane, flow rate = 1.0 mL/min).
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o Retention time Area Area Height
(min) (LV*s) (%)
1 12.556 80337537 50.47 1587466
2 15.070 78841236 49.53 1939848

Racemic syn-6ah
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Enantiomerically enriched syn-6ah
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Ethyl
(3R,5'S)-1-acetyl-5'-(naphthalen-2-yl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-e
ne-3'-carboxylate (syn-6ai)

According to the general procedure to afford the mixture of two isomers (68.1 mg, 73% yield),
and the title compound was further purified as a white solid; M.p. 159.6 — 166.2 °C; [a]*®p =
+80.100 (¢ 0.20, CHCl3); '"H NMR (400 MHz, CDCl;) 6 8.06 (d, J = 8.2 Hz, 1H), 7.72 (t, J = 7.7
Hz, 2H), 7.61 (d, J = 8.4 Hz, 1H), 7.48 — 7.40 (m, 3H), 7.35 (s, 1H), 7.11 (t, J =7.5 Hz, 1H), 6.99
(d, J=8.4 Hz, 1H), 6.87 (dd, J=11.5, 7.4 Hz, 2H), 5.21 (d, J = 6.8 Hz, 1H), 5.12 (d, J = 7.0 Hz,
1H), 5.06 (d, J = 6.8 Hz, 1H), 4.83 (s, 1H), 4.55 — 4.41 (m, 2H), 3.93 (d, J= 7.0 Hz, 1H), 2.83 (s,
3H), 1.49 (t, J = 7.1 Hz, 3H); ¥*C NMR (101 MHz, CDCls): § 177.8, 170.5, 163.5, 145.3, 139.9,
137.9, 133.6, 132.9, 132.5, 129.1, 128.2, 127.6, 127.5, 126.9, 126.3, 126.1, 125.9, 125.7, 124.5,
124.0, 116.4, 76.1, 75.5, 64.7, 61.2, 59.1, 57.5, 27.0, 14.3; HRMS (ESI): m/z caled for C29H26NO5
[M+H]* = 468.1805, found = 468.1813; HPLC: The ee value was 80%, tr (major) = 13.3 min, tg
(minor) = 11.9 min (Chiralpak IA 3, X = 254 nm, 10% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched syn-6ai
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Ethyl
(3R,5'R)-1-acetyl-2-ox0-5'-(pyridin-2-yl)dispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-3
'-carboxylate (syn-6aj)

According to the general procedure to afford the mixture of two isomers (78.6 mg, 93% yield),
and the title compound was further purified as a white solid; M.p. 125.6 — 129.4 °C; [a]*®p =
-5.941 (¢ 0.20, CHCI3); "TH NMR (400 MHz, CDCls) & 8.40 (d, J = 8.2 Hz, 1H), 8.33 (d, J = 8.2
Hz, 1H), 8.19 (t,J = 6.4 Hz, 1H), 8.12 (d, J=4.7 Hz, 1H), 7.61 (dd, J=15.9, 7.8 Hz, 1H), 7.54 (q,
J=17.7Hz, 2H), 7.32 (d, J="7.3 Hz, 1H), 7.06 (q, J="7.1 Hz, 2H), 6.99 (t, J = 5.8 Hz, 1H), 6.80 (d,
J=7.6 Hz, 1H), 6.71 (s, 1H), 5.13 (t, J = 6.2 Hz, 1H), 4.82 (d, J = 7.0 Hz, 1H), 4.75 (d, J = 7.0 Hz,
1H), 4.67 (d, J=7.1 Hz, 1H), 4.54 (d, J= 7.8 Hz, 1H), 4.48 (s, 1H), 4.42 — 4.38 (m, 2H), 4.36 (d,
J=7.1Hz, 1H), 4.31 (d,J=7.4 Hz, 1H), 3.91 (t,J = 6.4 Hz, 1H), 2.76 (s, 3H), 1.41 (t, J="7.1 Hz,
3H); 3C NMR (101 MHz, CDCl3): 6 177.8, 171.8, 171.1, 151.1, 148.5, 145.9, 141.1, 135.9, 130.8,
129.1, 128.1, 124.2, 122.6, 121.5, 120.5, 116.7, 80.1, 75.7, 66.1, 61.5, 59.9, 55.3, 26.8, 14.2;
HRMS (ESI): m/z caled for CoaH23N,05 [M+H]" = 419.1601, found = 419.1609; HPLC: The ee
value was 50%, tr (major) = 44.4 min, tr (minor) = 34.8 min (Chiralpak IE 3, A = 254 nm, 10%
i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched syn-6aj
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Ethyl
(3R,5'R)-1-acetyl-5'-(furan-2-yl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-3'-
carboxylate (syn-6ak)

According to the general procedure to afford the mixture of two isomers (77.4 mg, 95% yield),
and the title compound was further purified as white solid; M.p. 144.9 — 148.1°C; [a]*5p = +58.654
(c 0.21, CHCl3); 'TH NMR (400 MHz, CDCls) § 8.20 (d, J = 8.2 Hz, 1H), 7.24 (d, J = 7.9 Hz, 1H),
7.09 (d, J=9.6 Hz, 2H), 6.96 (t, J = 7.6 Hz, 1H), 6.67 (d, J = 7.6 Hz, 1H), 6.12 (s, 1H), 5.97 (d, J
=2.6 Hz, 1H), 5.05 — 4.90 (m, 3H), 4.57 (s, 1H), 4.39 (dd, J= 7.0, 4.1 Hz, 2H), 4.00 (d, J="7.0 Hz,
1H), 2.76 (s, 3H), 1.41 (t, J = 7.1 Hz, 3H); '*C NMR (101 MHz, CDCl5): § 177.4, 170.6, 163.3,
149.8, 142.3, 142.2, 140.2, 137.8, 129.2, 125.8, 124.7, 123.9, 116.3, 110.3, 108.1, 76.1, 75.5, 63.1,
61.2,58.7,51.1, 26.9, 14.2; HRMS (ESI): m/z calcd for C23H22NOg [M+H]" = 408.1442, found =
408.1443; HPLC: The ee value was 60%, tr (major) = 14.4 min, tg (minor) = 10.4 min (Chiralpak
IA 3, A =254 nm, 10% i-PrOH/hexane, flow rate = 1.0 mL/min).

2.009

1.504

g .
: 2
950 1000 1050 1100 1150 1200 12'50 11}3:1')0 " 1350 1400 1450 1500 1550 16,00 1650 |
Retention time Area Area Height
peak
(min) (ULV*s) (%)
1 10.389 44621421 50.15 1293213
2 14.451 44362818 49.85 1025184
Racemic syn-6ak
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1 10.433 25197625 20.07 764072
2 14.431 100362535 79.93 2163793

Enantiomerically enriched syn-6ak
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Ethyl
(3R,5'R)-1-acetyl-2-ox0-5'-propyldispiro[indoline-3,1'-cyclopentane-2*,3"'-oxetan]-3'-ene-3'-car
boxylate (syn-6al)

According to the general procedure to afford the mixture of two isomers (74.0 mg, 96% yield),

and the title compound was further purified as a white solid; M.p. 135.8 — 139.8 °C; [a]**p
+13.364 (¢ 0.22, CHCl3); 'TH NMR (400 MHz, CDCl3) & 8.30 (d, J = 8.2 Hz, 1H), 7.33 (dd, J
12.0, 4.7 Hz, 1H), 7.08 (dt, J = 14.6, 7.4 Hz, 2H), 6.93 (d, J = 1.7 Hz, 1H), 5.11 (d, J = 6.8 Hz,
1H), 4.97 (d,J=7.0 Hz, 1H), 4.82 (d, J= 6.8 Hz, 1H), 4.33 (qd, J = 7.1, 4.9 Hz, 2H), 3.59 (d, J =
7.0 Hz, 1H), 3.32 (t, J = 6.8 Hz, 1H), 2.75 (s, 3H), 1.37 (t, J = 7.1 Hz, 3H), 1.32 — 1.20 (m, 2H),
1.11 - 1.00 (m, 2H), 0.74 (t, J = 6.9 Hz, 3H); ¥*C NMR (101 MHz, CDCl3): § 177.6, 170.8, 163.6,
147.4,140.2, 135.4, 129.1, 126.8, 124.9, 123.1, 116.7, 75.5, 75.4, 62.8, 60.8, 59.6, 51.5, 31.5, 26.9,
20.9, 14.2, 13.8; HRMS (ESI): m/z calcd for C22HagNOs [M+H]" = 384.1805, found = 384.1808;
HPLC: The ee value was 42%, tr (major) = 29.8 min, tg (minor) = 27.8 min (Chiralpak IE 3, A =
254 nm, 10% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched syn-6al
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Ethyl
(3R,5'S)-1-acetyl-5-methyl-2-0x0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene
-3'-carboxylate (syn-6am)

According to the general procedure to afford the mixture of two isomers (92.3 mg, 98% yield),

and the title compound was further purified as a white solid; M.p. 155.3 — 158.6 °C; [a]*p =

+174.000 (¢ 0.20, CHCI3); "TH NMR (400 MHz, CDCl3) & 7.94 (d, J = 8.3 Hz, 1H), 7.20 (d, J
2.0 Hz, 1H), 7.16 — 7.08 (m, 3H), 6.94 (d, J = 8.3 Hz, 1H), 6.90 — 6.82 (m, 2H), 6.42 (s, 1H), 5.10
—4.96 (m, 3H), 4.56 (d, J = 1.5 Hz, 1H), 4.48 — 4.38 (m, 2H), 3.95 (d, J = 6.9 Hz, 1H), 2.75 (s,
3H), 2.14 (s, 3H), 1.43 (t, J = 7.1 Hz, 3H); 3C NMR (101 MHz, CDCl): § 178.0, 170.4, 163.5,
145.2, 137.9, 137.7, 136.2, 134.0, 129.4, 128.3, 127.9, 127.7, 125.8, 124.7, 116.0, 76.3, 75.5, 64.6,
61.1, 58.6, 57.4, 26.9, 21.1, 14.2; HRMS (ESI): m/z calcd for C26H26NOs [M+H]" = 432.1805,
found = 432.1810; HPLC: The ee value was 90%, tr (major) = 14.3 min, tr (minor) = 9.4 min
(Chiralpak TA 3, A = 254 nm, 10% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched syn-6am
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Ethyl
(3R,5'S)-1-acetyl-6-methoxy-2-0x0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-e
ne-3'-carboxylate (syn-6an)

According to the general procedure to afford the mixture of two isomers (76.7 mg, 86% yield),

and the title compound was further purified as a white solid; M.p. 115.4 — 119.2°C; [a]**p
+174.884 (¢ 0.22, CHCI3); 'TH NMR (400 MHz, CDCls) & 7.74 (s, 1H), 7.18 (s, 2H), 7.13 (d, J
3.2 Hz, 3H), 6.88 (d, J = 2.9 Hz, 2H), 6.54 (s, 1H), 6.44 (d, J = 8.4 Hz, 1H), 5.10 — 4.93 (m, 3H),

4.53 (s, 1H), 4.45 — 4.34 (m, 2H), 3.95 (d, J = 6.9 Hz, 1H), 3.72 (s, 3H), 2.75 (s, 3H), 1.42 (t, J =
7.1 Hz, 3H); ¥3C NMR (101 MHz, CDCls): 8 178.2, 170.4, 163.3, 159.7, 145.1, 140.9, 137.6,
136.0, 128.2, 127.8, 127.5, 124.7, 117.3, 110.3, 102.2, 76.0, 75.2, 64.1, 60.8, 58.5, 57.1, 55.2, 26.8,
14.1; HRMS (ESI): m/z calcd for C26H26NOg [M+H]" = 448.1755, found = 448.1758; HPLC: The
ee value was 86%, tr (major) = 20.4 min, tr (minor) = 10.9 min (Chiralpak IA 3, A = 254 nm, 10%

i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched syn-6an
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3'-ethyl 6-methyl
(3R,5'S)-1-acetyl-2-ox0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-3',6-dica
rboxylate (syn-6ao)

According to the general procedure to afford the mixture of two isomers (101.3 mg, 99% yield),
and the title compound was further purified as a white solid; M.p. 179.3 — 185.5 °C; [a]*®p =
+35.341 (¢ 0.25, CHCI3); 'H NMR (400 MHz, CDCls) & 8.69 (s, 1H), 7.65 (d, J = 7.9 Hz, 1H),
7.21 (d, J = 1.5 Hz, 1H), 7.16 — 7.05 (m, 3H), 6.87 (d, J = 8.2 Hz, 3H), 5.16 (d, J = 6.8 Hz, 1H),
5.07 (d, J=7.0 Hz, 1H), 4.99 (d, J = 6.9 Hz, 1H), 4.66 (s, 1H), 4.48 — 4.32 (m, 2H), 3.85 (s, 3H),
3.80 (d, J = 7.0 Hz, 1H), 2.79 (s, 3H), 1.43 (t, J = 7.1 Hz, 3H); 3C NMR (101 MHz, CDCls): &
179.3, 175.7, 163.5, 150.4, 139.2, 136.1, 132.3, 132.2, 130.7, 129.4, 124.3, 76.0, 75.4, 64.8, 61.2,
59.3, 57.5, 52.3, 26.9, 14.2; HRMS (ESI): m/z calcd for C27H26NO7 [M+H]" = 476.1704, found =
476.1709; HPLC: The ee value was 75%, tr (major) = 20.8 min, tg (minor) = 14.8 min (Chiralpak
1A 3, A =254 nm, 10% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched syn-6ao

S26



Ethyl
(3R,5'S)-1-acetyl-5-fluoro-2-oxo-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene
-3'-carboxylate (syn-6ap)

According to the general procedure to afford the mixture of two isomers (78.2 mg, 87% yield),
and the title compound was further purified as a white solid; M.p. 141.3 — 143.4°C; [a]*®p =
+151.082 (c 0.23, CHCl3); "H NMR (400 MHz, CDCls) & 8.07 (dd, J = 9.0, 4.8 Hz, 1H), 7.20 (d,
J=2.2 Hz, 1H), 7.18 = 7.11 (m, 3H), 6.90 (dd, J= 6.9, 2.4 Hz, 2H), 6.85 (td, J= 8.9, 2.7 Hz, 1H),
6.50 (dd, J=8.2, 2.7 Hz, 1H), 5.15 (d, J = 6.8 Hz, 1H), 5.10 (d, J = 7.0 Hz, 1H), 4.99 (d, J = 6.8
Hz, 1H), 4.63 (d, J=2.1 Hz, 1H), 4.41 (dd, J=7.1, 5.1 Hz, 2H), 3.85 (d, J = 7.0 Hz, 1H), 2.76 (s,
3H), 1.43 (t, J = 7.1 Hz, 3H); 3C NMR (101 MHz, CDCls): 8 177.3, 170.3, 163.2, 159.2 (d, Jc-r =
244.6 Hz), 144.9, 137.7, 136.0, 135.6, 128.6, 128.1 (d, Jc.r = 8.2 Hz), 127.9, 127.7, 117.7 (d, JcF
=17.9 Hz), 115.7, 115.5, 111.5, 76.0, 75.3, 64.8, 61.2, 58.9, 57.4, 26.8, 14.2; HRMS (ESI): m/z
calcd for CosHp3sFNOs [M+H]" = 436.1555, found = 436.1559; HPLC: The ee value was 87%, tr
(major) = 13.4 min, tg (minor) = 10.8 min (Chiralpak IA 3, A = 254 nm, 7% i-PrOH/hexane, flow
rate = 1.0 mL/min).

5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00
ot

peak Retention time Area Area Height
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9.185 36901029 49.35 985334
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Racemic syn-6ap
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11.134 2086030 7.58 53926
2 13.285 25429687 92.42 622483

Enantiomerically enriched syn-6ap
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Ethyl
(3R,5'S)-1-acetyl-5-chloro-2-ox0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene
-3'-carboxylate (syn-6aq)

According to the general procedure to afford the mixture of two isomers (92.2 mg, 97% yield),

and the title compound was further purified as a white solid; M.p. 169.7 — 173.9 °C; [a]*®p =

+110.526 (c 0.23, CHCl3); '"H NMR (400 MHz, CDCls) 6 8.15 (d, J = 1.9 Hz, 1H), 7.19 (d, J
2.2 Hz, 1H), 7.16 — 7.11 (m, 3H), 6.90 (dd, J = 8.2, 2.0 Hz, 1H), 6.87 (dd, J = 6.3, 3.1 Hz, 2H),
6.64 (d, J = 8.2 Hz, 1H), 5.07 (dd, J = 9.3, 7.0 Hz, 2H), 4.99 (d, J = 6.8 Hz, 1H), 4.59 (d, J=2.1
Hz, 1H), 4.41 (qd, J=17.1, 3.5 Hz, 2H), 3.87 (d, J = 7.0 Hz, 1H), 2.76 (s, 3H), 1.42 (t, J = 7.1 Hz,
3H).; 3C NMR (101 MHz, CDCls): § 177.4, 170.3, 163.3, 145.0, 140.7, 137.7, 135.7, 134.7,
128.6, 127.9, 127.8, 124.9, 124.6, 124.4, 116.9, 76.0, 75.3, 64.4, 61.2, 58.9, 57.3, 26.8, 14.2;
HRMS (ESI): m/z calcd for CosHy3CINOs [M+H]" = 452.1259, found = 452.1259, [M*+H]" =
454.1259, found = 452.1241; HPLC: The ee value was 85%, tr (major) = 13.3 min, tr (minor) =
11.1 min (Chiralpak IA 3, A = 254 nm, 10% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched syn-6aq
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Ethyl
(3R,5'S)-1-acetyl-5-bromo-2-ox0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene
-3'-carboxylate (syn-6ar)

According to the general procedure to afford the mixture of two isomers (90.5 mg, 89% yield),
and the title compound was further purified as a white solid; M.p. 190.1 — 193.8 °C; [a]*®p =
+217.978 (¢ 0.27, CHCI3); '"H NMR (400 MHz, CDCl3) 8 7.96 (d, J = 8.8 Hz, 1H), 7.31 — 7.23 (m,
2H), 7.19 (d, J = 1.8 Hz, 1H), 7.15 (d, J = 4.1 Hz, 3H), 6.93 — 6.83 (m, 2H), 6.80 (d, J = 1.4 Hz,
1H), 5.10 (dd, J = 6.8, 3.0 Hz, 2H), 5.00 (d, J = 6.8 Hz, 1H), 4.60 (d, J = 1.3 Hz, 1H), 4.50 — 4.32
(m, 2H), 3.88 (d, J = 7.0 Hz, 1H), 2.75 (s, 3H), 1.43 (t, J = 7.1 Hz, 3H); 3C NMR (101 MHz,
CDCl3): 6 177.0, 170.3, 163.2, 144.9, 138.8, 137.7, 135.5, 131.9, 128.5, 128.2, 127.9, 127.7, 127.0,
117.8, 117.5, 76.1, 75.3, 64.6, 61.2, 58.8, 57.5, 26.8, 14.2; HRMS (ESI): m/z calcd for
CasH23BrNOs [M+H]" = 496.0754, found = 496.0758, [M"+H]" = 498.0754, found = 498.0742;
HPLC: The ee value was 84%, tr (major) = 13.9 min, tr (minor) = 12.0 min (Chiralpak IA 3, A =
254 nm, 7% i-PrOH/hexane, flow rate = 1.0 mL/min).
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F. General procedure for the synthesis of anti isomer with (R)-SITCP

=3 CO,R!
BocO~ ™o /| (R)-SITCP (10 mol %) X
T R2d o) o TRl oy R
CO,R’ L N toluene, 0 °C R O\N )
2 3 Boc \BOC
anti-4 (R)-SITCP

To the solution of oxetane MBH carbonate 2 (0.1 mmol, 1 eq.) and 3 (0.15 mmol, 1.5 eq.) in
anhydrous toluene at 0 °C was added (R)-SITCP (3.5 mg, 0.01 mmol, 0.1 eq.), and the resulting
mixture was stirred overnight. When MBH carbonate 2 was consumed monitored by TLC, the
reaction mixture was purified directly by flash column chromatography (hexane/ ethyl acetate =
10/1) to afford a mixture of two isomers. Further purification was carried out via flash column

chromatography to get pure anti isomer.

S30



G. Analytic data for the anti isomer

1-(tert-butyl) 3'-ethyl (3S,5'S)-2-0x0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'
-ene-1,3'-dicarboxylate (anti-4aa)

According to the general procedure to afford the mixture of two isomers (38.9 mg, 82%
yield), and the title compound was further purified as a foam; [a@]*p = —102.985 (c 0.134,
CHCl3); '"H NMR (400 MHz, CDCls) & 7.83 — 7.76 (m, 1H), 7.40 (ddd, J = 10.3, 4.2,
2.2 Hz, 2H), 7.35 — 7.29 (m, 1H), 7.18 — 7.09 (m, 3H), 7.08 (d, J = 2.2 Hz, 1H), 6.77
- 6.70 (m, 2H), 5.26 (d, J = 7.1 Hz, 1H), 5.08 (d, J = 6.5 Hz, 1H), 494 (d, J = 6.5 H
z, 1H), 443 — 4.34 (m, 3H), 427 (d, J = 2.2 Hz, 1H), 1.42 (s, 12H); 3C NMR (101 M
Hz, CDCls3): & 173.25, 163.54, 148.51, 144.05, 140.83, 138.68, 135.62, 129.42, 128.24, 12
8.02, 127.83, 126.85, 124.89, 124.73, 115.20, 84.03, 78.26, 76.62, 65.80, 60.93, 60.27, 56.
60, 27.89, 14.36; HRMS (ESI): m/z calcd for CpsH3oNOg [M+H]" = 476.2068, found = 47
6.2074; HPLC: The ee value was 90%, tr (major) = 40.73 min, tg (minor) = 53.00 min

(Chiralpak IE 3, A = 254 nm, 10% i-PrOH/hexane, flow rate = 1.0 mL/min).
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peak Retention time Area Area Height
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peak Retention time Area Area Height
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Enantiomerically enriched anti-4aa
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1-(tert-butyl) 3'-methyl (3S,5'S)-2-0x0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-
3'-ene-1,3'-dicarboxylate (anti-4ba)

According to the general procedure to afford the mixture of two isomers (43 mg, 94% yield), and
the title compound was further purified as a foam; [a]*>p = —102.232 (¢ 0.224, CHCl3); '"H NMR
(400 MHz, CDCl3) 6 7.83 — 7.76 (m, 1H), 7.40 (ddd, J = 7.3, 4.2, 2.6 Hz, 2H), 7.36 — 7.28 (m, 1H),
7.22 —7.07 (m, 4H), 6.77 — 6.69 (m, 2H), 5.25 (d, J = 7.1 Hz, 1H), 5.09 (d, J = 6.5 Hz, 1H), 4.93
(d, J=6.5Hz, 1H), 4.36 (d, J = 7.1 Hz, 1H), 4.27 (d, J = 2.2 Hz, 1H), 3.92 (s, 3H), 1.42 (s, 9H);
13C NMR (101 MHz, CDCls): § 173.21, 163.96, 148.50, 144.40, 140.84, 138.46, 135.54, 129.46,
128.26, 128.02, 127.86, 126.75, 124.87, 124.74, 115.23, 84.06, 78.21, 76.60, 65.77, 60.27, 56.58,
51.96, 27.89; HRMS (ESI): m/z calcd for C27H2sNOg [M+H]" = 462.1911, found = 462.1918;
HPLC: The ee value was 91%, tr (major) = 22.32 min, tr (minor) = 30.13 min (Chiralpak IE 3, A
= 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4ba
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3'-benzyl 1-(tert-butyl) (3S,5'S)-2-oxo0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-
3'-ene-1,3'-dicarboxylate (anti-4ca)

According to the general procedure to afford the mixture of two isomers (16 mg, 29% yield), and
the title compound was further purified as a foam; [a]*p = -39.362 (¢ 0.282, CHCl3); '"H NMR
(400 MHz, CDCls) 6 7.80 (d, J = 8.0 Hz, 1H), 7.49 (d, J = 6.9 Hz, 2H), 7.43 — 7.32 (m, 6H), 7.20 —
7.08 (m, 4H), 6.76 — 6.69 (m, 2H), 5.44 (d, ] = 12.4 Hz, 1H), 5.35 - 5.26 (m, 2H), 5.11 (d, ] = 6.6
Hz, 1H), 4.95 (d, J = 6.5 Hz, 1H), 4.38 (d, J = 7.1 Hz, 1H), 4.27 (d, ] = 2.2 Hz, 1H), 1.42 (s, 9H);
13C NMR (101 MHz, CDCl3): 1*C NMR (101 MHz, CDCl3) § 173.22, 163.30, 148.50, 144.72,
140.86, 138.40, 135.86, 135.49, 129.46, 128.69, 128.46, 128.38, 128.25, 128.04, 127.87, 126.77,
124.88, 124.74, 115.24, 84.08, 78.25, 76.60, 66.66, 65.80, 60.36, 56.61, 27.89; HRMS (ESI): m/z
calcd for C33H3NOg [M+H]" = 538.2224, found = 538.2230; HPLC: The ec value was 92%, tr
(major) = 30.38 min, tg (minor) = 17.40 min (Chiralpak IC 3, A = 254 nm, 40% i-PrOH/hexane,

flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4ca
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Ethyl (3S,5'S)-1-acetyl-2-oxo0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-3'
-carboxylate (anti-6aa)

According to the general procedure to afford the mixture of two isomers (32.5 mg, 78% yield),
and the title compound was further purified as a foam; [a]*p = —105.814 (¢ 0.172, CHCl;); 'H
NMR (400 MHz, CDCl3) 6 8.17 (dd, J = 7.5, 1.4 Hz, 1H), 7.47 — 7.34 (m, 3H), 7.24 — 7.08 (m,
4H), 6.72 (dd, J = 6.9, 1.6 Hz, 2H), 5.24 (d, ] = 7.0 Hz, 1H), 5.03 (d, J = 6.6 Hz, 1H), 4.96 (d, ] =
6.6 Hz, 1H), 4.42 (qd, J = 7.1, 4.2 Hz, 2H), 4.35 (d, J = 7.0 Hz, 1H), 4.31 (d, ] =2.2 Hz, 1H), 2.17
(s, 3H), 1.42 (t, J = 7.1 Hz, 3H); 3C NMR (101 MHz, CDCls): § 176.01, 170.23, 163.48, 143.77,
140.92, 138.83, 135.59, 129.62, 128.37, 128.17, 127.89, 127.40, 125.59, 124.56, 116.67, 77.95,
76.51, 65.63, 61.07, 60.39, 56.83, 26.10, 14.34; HRMS (ESI): m/z calcd for CosH23NOs [M+H]*
418.1649, found = 418.1660; HPLC: The ee value was 84%, tr (major) = 27.98 min, tr (minor)
37.19 min (Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-6aa
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Ethyl (3S,5'S)-2-ox0-5'-phenyl-1-tosyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-3'-c
arboxylate (anti-8aa)

According to the general procedure to afford the mixture of two isomers (40 mg, 77% yield), and
the title compound was further purified as a foam; [a]*p = —97.26 (¢ 0.146, CHCl3); "TH NMR
(400 MHz, CDCl3) 6 7.92 (d, J = 8.1 Hz, 1H), 7.62 (d, ] = 8.3 Hz, 2H), 7.46 (ddd, J = 8.4, 6.8, 2.1
Hz, 1H), 7.41 — 7.33 (m, 2H), 7.16 (d, J = 8.2 Hz, 2H), 7.10 — 7.02 (m, 2H), 6.97 (t, ] = 7.6 Hz,
2H), 6.64 — 6.57 (m, 2H), 5.04 (d, J = 7.2 Hz, 1H), 4.94 (d, J = 6.6 Hz, 1H), 4.86 (d, ] = 6.6 Hz,
1H), 4.36 (qd, J=7.1, 1.4 Hz, 2H), 4.24 (d, ] = 2.2 Hz, 1H), 3.93 (d, J = 7.2 Hz, 1H), 2.40 (s, 3H),
1.38 (t, J = 7.1 Hz, 3H); 3C NMR (101 MHz, CDCls): § 173.42, 163.40, 145.37, 144.23, 140.18,
138.02, 135.05, 134.88, 130.01, 129.71, 128.26, 127.78, 126.82, 125.47, 125.15, 113.99, 77.06,
76.58, 65.23, 60.99, 59.07, 57.18, 21.76, 14.33; HRMS (ESI): m/z calcd for C30H2sNO6S [M+H]"
=530.1632, found = 530.1641; HPLC: The ee value was 81%, tr (major) = 37.08 min, tr (minor)
= 28.14 min (Chiralpak IE 3, A = 254 nm, 30% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-8aa
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1-benzyl 3'-ethyl (3S,5'S)-2-0x0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene
-1,3'-dicarboxylate (anti-10aa)

According to the general procedure to afford the mixture of two isomers (38 mg, 76% yield), and
the title compound was further purified as a foam; [a]*p = +4.386 (¢ 0.114, CHCI3); "TH NMR
(400 MHz, CDCl3) 6 7.90 — 7.83 (m, 1H), 7.45 — 7.30 (m, 6H), 7.29 — 7.24 (m, 2H), 7.09 (qd, J =
7.3, 3.7 Hz, 4H), 6.74 (d, J= 7.1 Hz, 2H), 5.31 — 5.23 (m, 2H), 5.18 (d, J = 12.5 Hz, 1H), 5.03 (d,
J=6.6 Hz, 1H), 4.95 (d, J= 6.6 Hz, 1H), 4.40 (ddd, J=17.0, 8.5, 4.7 Hz, 3H), 4.29 (d, J = 2.1 Hz,
1H), 1.41 (t, J = 7.2 Hz, 3H); '3C NMR (101 MHz, CDCls): § 173.04, 163.53, 150.11, 144.05,
140.28, 138.58, 135.46, 134.92, 129.59, 128.59, 128.34, 128.01, 127.92, 127.73, 127.08, 125.13,
124.81, 115.45, 77.98, 76.53, 68.30, 65.69, 60.99, 60.14, 56.97, 14.34; HRMS (ESI): m/z calcd
for C31H2sNOg [M+H]" = 510.1911, found = 510.1914; HPLC: The ee value was 89%, tr (major)
= 29.46 min, tr (minor) = 36.77 min (Chiralpak IE 3, A = 254 nm, 30% i-PrOH/hexane, flow rate
= 1.0 mL/min).
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Enantiomerically enriched anti-10aa
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Ethyl (3S,5'S)-1-benzoyl-2-o0xo0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3'-ene-
3'-carboxylate (anti-12aa)

According to the general procedure to afford the mixture of two isomers (38 mg, 81% yield), and
the title compound was further purified as a foam; [a]*p = -190.341 (¢ 0.176, CHCl5); 'H NMR
(400 MHz, CDCl3) 6 7.76 (d, ] = 8.2 Hz, 1H), 7.54 — 7.40 (m, 4H), 7.32 (dt, ] = 14.2, 7.0 Hz, 3H),
7.22 (t,J=7.6 Hz, 2H), 7.11 (d, J = 1.9 Hz, 1H), 6.89 — 6.82 (m, 2H), 6.76 (d, J = 7.7 Hz, 2H),
5.17(d, J=7.1 Hz, 1H), 5.09 (d, J = 6.5 Hz, 1H), 4.93 (d, J = 6.5 Hz, 1H), 4.45 (d, J = 2.1 Hz, 1H),
4.40 — 4.28 (m, 3H), 1.37 (t, ] = 7.1 Hz, 3H); 3C NMR (101 MHz, CDCl5): § 174.79, 168.88,
163.39, 143.61, 141.16, 138.66, 136.35, 133.52, 132.83, 129.76, 129.30, 128.75, 128.24, 128.10,
127.99, 127.56, 125.39, 125.26, 115.13, 77.85, 76.75, 65.84, 60.96, 59.17, 57.34, 14.33; HRMS
(ESI): m/z caled for C30H26NOs [M+H]" = 480.1805, found = 480.1807; HPLC: The ee value was
86%, tr (major) = 44.94 min, tr (minor) = 36.18 min (Chiralpak IE 3, A =254 nm, 30%
i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-12aa
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1-(tert-butyl) 3'-methyl (3S,5'S)-5'-(3-nitrophenyl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',3"-
oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bb)

According to the general procedure to afford the mixture of two isomers (45 mg, 90% yield), and
the title compound was further purified as a foam; [a]*>p = —147.619 (¢ 0.126, CHCl3); '"H NMR
(400 MHz, CDCl3) & 8.06 (ddd, J = 8.3, 2.3, 1.0 Hz, 1H), 7.81 — 7.74 (m, 1H), 7.62 (t, J = 2.0 Hz,
1H), 7.43 (ddd, J =10.2, 6.9, 1.9 Hz, 2H), 7.38 — 7.30 (m, 2H), 7.10 — 7.04 (m, 2H), 5.31 — 5.20
(m, 1H), 4.99 (d, J=6.7 Hz, 1H), 4.94 (d, J = 6.7 Hz, 1H), 4.43 — 4.34 (m, 2H), 3.94 (s, 3H), 1.41
(s, 9H); 3C NMR (101 MHz, CDCls): § 172.85, 163.64, 148.21, 148.06, 142.38, 140.45, 139.56,
137.90, 134.20, 129.99, 129.31, 126.18, 125.17, 124.61, 123.08, 122.95, 115.37, 84.65, 77.71,
76.29, 65.27, 59.38, 56.90, 52.16, 27.86; HRMS (ESI): m/z calcd for C27H27N2Og [M+H]"
507.1762, found = 507.1771; HPLC: The ee value was 93%, tr (major) = 41.80 min, tr (minor)
54.81 min (Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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1-(tert-butyl) 3'-methyl (3S,5'S)-2-0x0-5'-(p-tolyl)dispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]
-3'-ene-1,3'-dicarboxylate (anti-4bc)

According to the general procedure to afford the mixture of two isomers (42 mg, 89% yield), and
the title compound was further purified as a foam; [a]*5p = ~116.901 (¢ 0.142, CHCl3); '"H NMR
(400 MHz, CDCl3) 6 7.80 (d, J= 8.1 Hz, 1H), 7.44 — 7.36 (m, 2H), 7.36 — 7.28 (m, 1H), 7.08 (d, J
=2.1 Hz, 1H), 6.93 (d, J=7.8 Hz, 2H), 6.61 (d, J = 8.1 Hz, 2H), 5.25 (d, J = 7.2 Hz, 1H), 5.09 (d,
J=6.5Hz, 1H), 4.93 (d, J=6.5 Hz, 1H), 4.37 (d, J = 7.2 Hz, 1H), 4.23 (d, J = 2.2 Hz, 1H), 3.92
(s, 3H), 2.23 (s, 3H), 1.42 (s, 9H); '3C NMR (101 MHz, CDCls): § 173.28, 164.01, 148.55, 144.67,
140.83, 138.32, 137.47, 132.44, 129.37, 128.94, 127.89, 126.90, 124.83, 124.70, 115.22, 83.98,
78.28, 76.61, 65.80, 60.09, 56.50, 51.94, 27.86, 21.04; HRMS (ESI): m/z calcd for CosH30NOg
[M+H]" = 476.2068, found = 476.2076; HPLC: The ee value was 93%, tr (major) = 24.45 min, tg
(minor) = 40.59 min (Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4bc
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1-(tert-butyl) 3'-methyl (3S,5'S)-5'-(4-methoxyphenyl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',
3"-oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bd)

According to the general procedure to afford the mixture of two isomers (43 mg, 89% yield), and
the title compound was further purified as a foam; [a]*>p = —126.316 (¢ 0.190, CHCl3); '"H NMR
(400 MHz, CDCl3) § 7.82 — 7.75 (m, 1H), 7.42 — 7.35 (m, 2H), 7.35 — 7.24 (m, 1H), 7.05 (d, J =
2.1 Hz, 1H), 6.64 (s, 4H), 5.24 (d, J = 7.1 Hz, 1H), 5.07 (d, J = 6.5 Hz, 1H), 4.91 (d, J = 6.5 Hz,
1H), 4.35 (d, J=7.1 Hz, 1H), 4.22 (d, J = 2.2 Hz, 1H), 3.90 (s, 3H), 3.69 (s, 3H), 1.45 — 1.40 (m,
9H); 3C NMR (101 MHz, CDCls): & 173.39, 163.99, 159.21, 148.52, 144.80, 140.80, 138.14,
129.37,129.13, 127.48, 126.89, 124.85, 124.72, 115.21, 113.61, 84.03, 78.26, 76.60, 65.82, 59.73,
56.45, 55.13, 51.93, 27.87; HRMS (ESI): m/z caled for CosH30NO7 [M+H]" = 492.2017, found =
492.2028; HPLC: The ee value was 91%, tr (major) = 42.42 min, tg (minor) = 64.87 min
(Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4bd
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1-(tert-butyl) 3'-methyl (3S,5'S)-5'-(4-fluorophenyl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',3'
"-oxetan]-3'-ene-1,3'-dicarboxylate (anti-4be)

According to the general procedure to afford the mixture of two isomers (43 mg, 91% yield), and
the title compound was further purified as a foam; [a]*>p = —105.926 (¢ 0.270, CHCl3); '"H NMR
(400 MHz, CDCl3) 6 7.81 — 7.74 (m, 1H), 7.43 — 7.35 (m, 2H), 7.31 (td, J=7.3, 1.1 Hz, 1H), 7.02
(d, J=2.2 Hz, 1H), 6.85 - 6.73 (m, 2H), 6.73 — 6.62 (m, 2H), 5.23 (d, J= 7.1 Hz, 1H), 5.05 (d, J =
6.6 Hz, 1H), 4.90 (d, J = 6.5 Hz, 1H), 4.33 (d, J = 7.1 Hz, 1H), 4.24 (d, J = 2.2 Hz, 1H), 3.90 (s,
3H), 1.42 (s, 9H); 3C NMR (101 MHz, CDCl3): § 173.24, 163.86, 162.44 (d, J c.r= 246.7 Hz)
148.37, 143.97, 140.73, 138.55, 131.36 (d, J c.r = 3.0 Hz), 129.69 (d, J c.r = 8.1 Hz), 129.56,
126.53, 124.87, 124.84, 115.21, 115.14 (d, J = 21.3 Hz), 84.27, 78.10, 76.50, 65.74, 59.47, 56.54,
51.97, 27.86; HRMS (ESI): m/z calcd for Co7H27FNOg [M+H]" = 480.1817, found = 480.1823;
HPLC: The ee value was 91%, tr (major) = 23.52 min, tr (minor) = 28.37 min (Chiralpak IE 3, A
= 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4be
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1-(tert-butyl) 3'-methyl (3S,5'S)-5'-(4-chlorophenyl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',3
"-oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bf)

According to the general procedure to afford the mixture of two isomers (35 mg, 71% yield), and
the title compound was further purified as a foam; [a]*>p = —101.247 (¢ 0.401, CHCl3); '"H NMR
(400 MHz, CDCl3) 8 7.79 (dd, J = 8.1, 1.2 Hz, 1H), 7.40 (ddd, J = 10.0, 7.1, 1.7 Hz, 2H), 7.32 (td,
J=7.4,1.1Hz 1H), 7.12 - 7.06 (m, 2H), 7.02 (d, J =2.0 Hz, 1H), 6.69 — 6.61 (m, 2H), 5.23 (d, J
=7.1 Hz, 1H), 5.07 (d, J = 6.5 Hz, 1H), 4.91 (d, J= 6.5 Hz, 1H), 4.33 (d, J="7.1 Hz, 1H), 4.23 (d,
J = 2.2 Hz, 1H), 3.91 (s, 3H), 1.44 (s, 9H); 3C NMR (101 MHz, CDCls): § 173.17, 163.81,
148.36, 143.57, 140.77, 138.85, 134.09, 133.88, 129.64, 129.36, 128.42, 126.41, 124.88, 115.26,
84.36, 78.13, 76.51, 65.74, 59.56, 56.55, 52.02, 27.88; HRMS (ESI): m/z calcd for C27H27CINOg
[M+H]" = 496.1521, found = 496.1529; HPLC: The ee value was 94%, tr (major) = 20.77 min, tg
(minor) = 26.77 min (Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4bf
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1-(tert-butyl) 3'-methyl (3S,5'S)-5'-(4-bromophenyl)-2-oxodispiro[indoline-3,1'-cyclopentane-2',3
"-oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bg)

According to the general procedure to afford the mixture of two isomers (46 mg, 87% yield), and
the title compound was further purified as a foam; [a]*>p = —139.855 (¢ 0.138, CHCl3); 'H NMR
(400 MHz, CDCl3) 6 7.75 (d, J = 8.1 Hz, 1H), 7.40 — 7.26 (m, 3H), 7.22 — 7.18 (m, 2H), 6.98 (d, J
= 2.1 Hz, 1H), 6.58 — 6.51 (m, 2H), 5.19 (d, J = 7.1 Hz, 1H), 5.03 (d, J = 6.6 Hz, 1H), 4.87 (d, ] =
6.6 Hz, 1H), 4.29 (d, J = 7.2 Hz, 1H), 4.17 (d, J = 2.2 Hz, 1H), 3.87 (s, 3H), 1.42 (s, 9H); 13C
NMR (101 MHz, CDCIs): & 173.13, 163.81, 148.37, 143.46, 140.78, 138.93, 134.58, 131.38,
129.68, 129.65, 126.39, 124.86, 124.84, 122.08, 115.28, 84.41, 78.13, 76.50, 65.69, 59.62, 56.57,
52.02, 27.90; HRMS (ESI): m/z calcd for C27H26BrNOg [M+H]" = 540.1016, found = 540.1017;
HPLC: The ee value was 94%, tr (major) = 26.12 min, tr (minor) = 34.65 min (Chiralpak IE 3, A
= 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4bg
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1-(tert-butyl) 3'-methyl (3S,5'R)-2-0x0-5'-(pyridin-2-yl)dispiro[indoline-3,1'-cyclopentane-2',3"-0
xetan]-3'-ene-1,3'-dicarboxylate (anti-4bh)

According to the general procedure to afford the mixture of two isomers (44 mg, 97% yield), and
the title compound was further purified as a foam; [a]*5p = —11.688 (¢ 0.231, CHCl;); '"H NMR
(400 MHz, CDCls) 6 8.32 (d, J = 3.9 Hz, 1H), 7.69 (d, J = 8.2 Hz, 1H), 7.41 (td, J="7.7, 1.9 Hz,
1H), 7.37 (d, J = 2.3 Hz, 1H), 7.09 (td, J = 7.8, 1.4 Hz, 1H), 7.00 — 6.93 (m, 1H), 6.90 (d, J=7.8
Hz, 1H), 6.77 (td, J = 7.6, 1.1 Hz, 1H), 6.66 (dd, J = 7.7, 1.4 Hz, 1H), 5.16 (d, J = 6.9 Hz, 1H),
4.95 (dd, J = 17.1, 7.0 Hz, 2H), 4.77 (d, J = 2.3 Hz, 1H), 3.92 (s, 4H), 1.67 (s, 9H); 13C NMR
(101 MHz, CDCls): & 175.30, 164.00, 156.75, 149.39, 144.58, 139.91, 137.33, 136.33, 128.80,
125.94, 124.26, 123.71, 122.26, 122.13, 114.73, 84.76, 76.13, 75.95, 63.80, 59.09, 58.78, 51.98,
28.19; HRMS (ESI): m/z calcd for Ca6H27N206 [M+H]" = 463.1864, found = 463.1873; HPLC:
The ee value was 33%, tr (major) = 36.18 min, tgr (minor) = 31.61 min (Chiralpak 1A 3, A =254
nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4bh
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1-(tert-butyl) 3'-methyl (3S,5'R)-2-0x0-5'-(thiophen-2-yl)dispiro[indoline-3,1'-cyclopentane-2',3"
-oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bi)
COzMe

According to the general procedure to afford the mixture of two isomers (39 mg, 84% yield), and
the title compound was further purified as a foam; [a]*>p = —104.706 (¢ 0.170, CHCl3); '"H NMR
(400 MHz, CDCl3) 8 7.86 (d, J=8.2 Hz, 1H), 7.42 (ddd, J=8.3, 7.0, 1.8 Hz, 1H), 7.37 — 7.27 (m,
2H), 7.07 (dd, J = 5.7, 1.7 Hz, 2H), 6.85 (dd, J = 5.1, 3.5 Hz, 1H), 6.67 — 6.61 (m, 1H), 5.23 (d, J
=7.1 Hz, 1H), 4.96 (d, J = 6.6 Hz, 1H), 4.90 (d, J= 6.6 Hz, 1H), 4.49 (d, J=2.2 Hz, 1H), 4.43 (d,
J = 7.1 Hz, 1H), 3.92 (s, 3H), 1.48 (s, 9H); 3C NMR (101 MHz, CDCls): § 172.97, 163.85,
148.62, 143.74, 140.98, 138.11, 137.54, 129.66, 126.99, 126.50, 126.21, 125.01, 124.81, 124.54,
115.33, 84.30, 77.86, 76.38, 65.20, 56.73, 55.14, 52.03, 28.11, 27.98; HRMS (ESI): m/z calcd for
CasHa6NOgS [M+H]" = 468.1475, found = 468.1490; HPLC: The ee value was 92%, tr (major) =
25.45 min, tr (minor) = 28.62 min (Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate =
1.0 mL/min).
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Enantiomerically enriched anti-4bi
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1-(tert-butyl) 3'-methyl (3S,5'R)-5'-ethyl-2-oxodispiro[indoline-3,1'-cyclopentane-2',3"-oxetan]-3
"-ene-1,3'-dicarboxylate (anti-4bj)

COo,Me
0]
e Et
0]
N
Boc

According to the general procedure to afford the mixture of two isomers (33 mg, 78% yield), and
the title compound was further purified as a oil; [a]*5p = - 45.000 (c 0.120, CHCIs); "TH NMR (400
MHz, CDCl3) 6 7.85 (d, J=8.2 Hz, 1H), 7.33 (ddd, J=8.3, 7.2, 1.7 Hz, 1H), 7.22 — 7.12 (m, 2H),
6.97 (d, J =2.2 Hz, 1H), 5.10 (s, 1H), 4.79 (d, J= 6.6 Hz, 1H), 4.63 (d, J = 6.6 Hz, 1H), 4.52 (d, J
=17.0 Hz, 1H), 3.83 (s, 3H), 2.86 (ddd, J =9.9, 5.5, 2.2 Hz, 1H), 1.60 (s, 9H), 1.52 — 1.42 (m, 1H),
1.39 — 1.29 (m, 1H), 0.79 (t, J = 7.4 Hz, 3H); '*C NMR (101 MHz, CDCls): 6 174.11, 164.12,
148.89, 146.63, 140.19, 135.83, 129.14, 128.13, 124.67, 124.09, 115.13, 84.67, 77.10, 76.43,
62.46, 57.42, 56.20, 51.78, 28.12, 22.59, 12.52; HRMS (ESI): m/z calcd for C23H2sNOg [M+H]"
414.1911, found = 414.1923; HPLC: The ee value was 91%, tr (major) = 42.72 min, tr (minor)
56.01 min (Chiralpak IC 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4bj
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1-(tert-butyl) 3'-methyl (3S,5'S)-5-methyl-2-oxo0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3'
'-oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bk)
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According to the general procedure to afford the mixture of two isomers (6 mg, 34% yield), and
the title compound was further purified as a foam; [a]*p = +4.412 (c 0.136, CHCl3); "TH NMR
(400 MHz, CDCl3) 6 7.67 (d, J=9.1 Hz, 1H), 7.23 — 7.07 (m, 6H), 6.77 — 6.70 (m, 2H), 5.25 (d, J
=7.1 Hz, 1H), 5.11 (d, J = 6.5 Hz, 1H), 4.93 (d, J = 6.5 Hz, 1H), 4.36 (d, J = 7.1 Hz, 1H), 4.26 (d,
J =22 Hz, 1H), 3.93 (s, 3H), 2.46 (s, 3H), 1.41 (s, 9H); *C NMR (101 MHz, CDCls): & 173.35,
163.99, 148.55, 144.41, 138.49, 138.47, 135.64, 134.36, 129.99, 128.23, 128.02, 127.82, 126.68,
125.34, 115.02, 83.86, 78.27, 76.66, 65.81, 60.22, 56.51, 51.95, 27.90, 21.41; HRMS (ESI): m/z
caled for CosH30NOg [M+H]" = 476.2068, found = 498.1893; HPLC: The ee value was 95%, tr
(major) = 21.66 min, tg (minor) = 34.47 min (Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane,
flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4bk
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1-(tert-butyl) 3'-methyl (3S,5'S)-5-methoxy-2-0x0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',
3"-oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bl)
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According to the general procedure to afford the mixture of two isomers (42 mg, 87% yield), and
the title compound was further purified as a foam; [a]*p = —79.719 (c 0.498, CHCl;); '"H NMR
(400 MHz, CDCls3) 6 7.73 (d, J = 8.8 Hz, 1H), 7.21 — 7.10 (m, 3H), 7.08 (d, J = 2.1 Hz, 1H), 6.97
—6.88 (m, 2H), 6.76 (dd, J = 8.0, 1.6 Hz, 2H), 5.25 (d, J = 7.1 Hz, 1H), 5.11 (d, J = 6.6 Hz, 1H),
493 (d, J=6.5 Hz, 1H), 437 (d, J = 7.1 Hz, 1H), 4.25 (d, J = 2.2 Hz, 1H), 3.92 (s, 3H), 3.88 (s,
3H), 1.41 (s, 9H); 3C NMR (101 MHz, CDCl;5): § 173.12, 163.94, 157.00, 148.60, 144.33, 138.44,
135.58, 134.22, 128.24, 128.07, 127.85, 116.10, 113.46, 111.77, 83.84, 78.21, 76.45, 65.90, 60.26,
56.70, 55.85, 51.93, 27.91; HRMS (ESI): m/z calcd for CosH30NO7 [M+H]" = 492.2017, found =
492.2030; HPLC: The ee value was 91%, tr (major) = 28.58 min, tg (minor) = 54.08 min
(Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4bl
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1-(tert-butyl) 3'-methyl (3S,5'S)-5-bromo-2-o0xo0-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"
-oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bm)
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According to the general procedure to afford the mixture of two isomers (49 mg, 92% yield), and
the title compound was further purified as a foam; [a]*p = —99.432 (¢ 0.176, CHCl5); '"H NMR
(400 MHz, CDCl3) 6 7.71 (d, J = 9.3 Hz, 1H), 7.53 (dq, J = 3.5, 2.0 Hz, 2H), 7.21 — 7.12 (m, 3H),
7.07 (d, J =2.1 Hz, 1H), 6.75 (d, J = 6.5 Hz, 2H), 5.32 — 5.23 (m, 1H), 5.03 (d, J = 6.7 Hz, 1H),
4.96 (d, J=6.8 Hz, 1H), 4.34 (d, J = 7.2 Hz, 1H), 4.25 (d, J = 2.2 Hz, 1H), 3.93 (s, 3H), 1.41 (s,
9H); 3C NMR (101 MHz, CDCls): & 172.33, 163.79, 148.28, 144.06, 139.84, 138.39, 135.17,
132.44, 129.11, 128.37, 128.07, 128.03, 127.67, 117.63, 116.87, 84.50, 78.12, 76.41, 65.63, 60.36,
56.75, 52.02, 27.86; HRMS (ESI): m/z calcd for Co7H27BrNOg [M+H]" = 540.1016, found =
540.1019; HPLC: The ee value was 90%, tr (major) = 10.17 min, tr (minor) = 14.99 min
(Chiralpak IE 3, A = 254 nm, 30% i-PrOH/hexane, flow rate = 1.0 mL/min).
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P (min) (LV*s) (%) (%)
1 10.417 93313353 49.70 2312461
2 15.041 94445468 50.30 1545938
Racemic anti-4bm
2.507 E’
2.00 2
1.50
2
1.00 <
0.50 %
0.007 ~ e ~
800 900 1000 1100 1200 1300 1400 1500 1600 1700  18.00
S
cak Retention time Area Area Height
7 (min) (LV*s) (%) (%)
1 10.173 73464522 94.82 1910061
2 14.994 4017346 5.18 70472

Enantiomerically enriched anti-4bm
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1-(tert-butyl) 3'-methyl (3S,5'S)-5-chloro-2-oxo-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"
-oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bn)

CO,Me
0]
Cl " Ph
L >0
N
Boc

According to the general procedure to afford the mixture of two isomers (43 mg, 88% yield), and
the title compound was further purified as a foam; [a]*>p = —100.476 (¢ 0.210, CHCl3); '"H NMR
(400 MHz, CDCls) 6 7.77 (d, J = 9.4 Hz, 1H), 7.38 (d, J = 7.1 Hz, 2H), 7.21 — 7.13 (m, 3H), 7.07
(d, J=2.0 Hz, 1H), 6.78 — 6.73 (m, 2H), 5.26 (d, J = 7.2 Hz, 1H), 5.03 (d, J = 6.7 Hz, 1H), 4.96 (d,
J=6.7 Hz, 1H), 4.35 (d, J = 7.2 Hz, 1H), 4.25 (d, J = 2.2 Hz, 1H), 3.93 (s, 3H), 1.41 (s, 9H); 3C
NMR (101 MHz, CDCls): & 172.46, 163.80, 148.30, 144.08, 139.32, 138.38, 135.16, 130.21,
129.53, 128.37, 128.07, 128.03, 124.85, 116.49, 84.48, 78.13, 76.39, 65.68, 60.34, 56.72, 52.03,
27.86; HRMS (ESI): m/z calcd for C27H27CINOg [M+H]" = 496.1521, found = 496.1525; HPLC:
The ee value was 90%, tr (major) = 14.27 min, tr (minor) = 22.78 min (Chiralpak IE 3, A = 254
nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).

1.00

0.807]

14.065

0.607

0.40
0.207]

0.00

21.812

AU

AN

-0.207

1200 1400 1600 1800 2000 2200 2400 2600 2800

53 B
K Retention time Area Area Height
ea
i (min) (uV*s) %) %)
14.065 22453122 50.55 513671
2 21.812 21967964 49.45 267189
Racemic anti-4bn
1.007
0.80] §
0.60 3
<3( 0.40+ %
0.207 :
0.00 /N‘Lﬁ/
-0.207
1200 1400 1600 1800 2000 2200 2400 2600 2800
S
K Retention time Area Area Height
ea
i (min) (uV*s) %) %)
14.275 21700523 94.96 495217
2 22.782 1152773 5.04 14804

Enantiomerically enriched anti-4bn
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1-(tert-butyl) 3'-methyl (3S,5'S)-6-chloro-2-oxo-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"
-oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bo)

CO,Me
0]
e Ph
RS
Cl N
Boc

According to the general procedure to afford the mixture of two isomers (33 mg, 68% yield), and
the title compound was further purified as a foam; [a]*p = —75.000 (c 0.164, CHCIl;); '"H NMR
(400 MHz, CDCl3) 6 7.88 (d, J=1.7 Hz, 1H), 7.38 — 7.28 (m, 2H), 7.20 — 7.10 (m, 3H), 7.06 (d, J
=2.2 Hz, 1H), 6.78 — 6.70 (m, 2H), 5.25 (d, J= 7.2 Hz, 1H), 5.00 (d, J= 6.6 Hz, 1H), 4.93 (d, J=
6.6 Hz, 1H), 4.31 (d, J = 7.2 Hz, 1H), 4.24 (d, J = 2.2 Hz, 1H), 3.91 (s, 3H), 1.41 (s, 9H); 3C
NMR (101 MHz, CDCls): & 172.75, 163.83, 148.22, 144.16, 141.71, 138.35, 135.33, 135.24,
130.28, 128.38, 128.03, 127.99, 125.68, 125.19, 124.83, 115.93, 84.61, 78.07, 76.41, 65.58, 60.16,
56.70, 51.98, 27.84; HRMS (ESI): m/z calcd for C7H7CINOg [M+H]" = 496.1521, found =
496.1523; HPLC: The ee value was 88%, tr (major) = 15.17 min, tg (minor) = 19.28 min
(Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).

1.20
1.00
0.807
0.607
0.407
0.207
0.007
-0.204

14.859

18.174

AU

potal

peak Retention time Area Area Height
(min) (uV*s) (%) (%)
1 14.859 34731871 49.80 801233
2 18.174 35015383 50.20 524273
Racemic anti-4bo
0.80 g
0.60 <
2 0.404
0.20 §
0.0 /“_&ﬁ
"Ti400 1500 1600 1700 1800 1900 2000 2100
syt
peak Retention time Area Area Height
(min) (uV*s) (%) (%)
1 15.178 21113356 94.07 582903
2 19.287 1330535 5.93 23473

Enantiomerically enriched anti-4bo
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1-(tert-butyl) 3'-methyl (3R,5'S)-4-chloro-2-oxo-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3'
'-oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bp)

CO5,Me
0]
Cl R Ph
L=
N
Boc

According to the general procedure to afford the mixture of two isomers (38 mg, 78% yield), and
the title compound was further purified as a foam; [a]*p = —77.143 (c 0.140, CHCl;); '"H NMR
(400 MHz, CDCl3) 6 7.80 (dd, J=8.2, 1.0 Hz, 1H), 7.37 (t, J = 8.2 Hz, 1H), 7.29 (dd, J = 8.3, 1.0
Hz, 1H), 7.18 — 7.06 (m, 4H), 6.75 (dd, J = 7.8, 1.8 Hz, 2H), 5.10 (d, J = 2.3 Hz, 1H), 5.04 (d, J =
7.4 Hz, 1H), 4.97 (d, J = 7.0 Hz, 1H), 4.90 (d, J = 7.0 Hz, 1H), 4.45 (d, J = 7.4 Hz, 1H), 3.91 (s,
3H), 1.37 (s, 9H); BC NMR (101 MHz, CDCl3): & 172.11, 163.81, 148.25, 144.42, 142.56, 138.80,
136.34, 131.23, 130.74, 128.29, 128.22, 127.71, 126.12, 124.66, 113.92, 84.54, 79.19, 77.73,
66.35, 58.27, 55.14, 51.93, 27.79; HRMS (ESI): m/z calcd for C27H27CINOg [M+H]" = 496.1521,
found = 496.1525; HPLC: The ee value was 63%, tr (major) = 17.80 min, tg (minor) = 23.11 min
(Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).

1.507
% (o]
1.00 & =
N S
= <

0.00

A

LA s s o e e e
14.00 16.00 18.00 20.00 22.00
ik

peak Retention time Area Area Height
(min) (uV*s) (%) (%)
1 15.252 31399889 49.18 702972
2 19.159 32450860 50.82 543317
Racemic anti-4bp
= I
1500 16:00 17.00 1800 1900 2000 ‘2‘1‘.60‘//}‘2;42“.06‘ 2300 2400 2500 2600 27.00 28.00
peak Retention time Area Area Height
(min) (uV*s) (%) (%)
1 17.807 17554952 81.68 357316
2 23.115 3938228 18.32 63929

Enantiomerically enriched anti-4bp
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1-(tert-butyl) 3'-methyl (3S,5'S)-5-nitro-2-oxo-5'-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-
oxetan]-3'-ene-1,3'-dicarboxylate (anti-4bq)

CO,Me
0]
O2N " Ph
TS
N
Boc

According to the general procedure to afford the mixture of two isomers (43 mg, 86% yield), and
the title compound was further purified as a foam; [a]*>p = —104.730 (¢ 0.148, CHCl3); '"H NMR
(400 MHz, CDCl) 6 8.35 (d, J=17.5 Hz, 2H), 7.99 (d, J = 9.7 Hz, 1H), 7.25 — 7.12 (m, 3H), 7.09
(d, J=2.1 Hz, 1H), 6.74 (d, J =7.6 Hz, 2H), 5.35 — 5.27 (m, 1H), 5.07 — 4.98 (m, 2H), 4.36 — 4.27
(m, 2H), 3.95 (s, 3H), 1.43 (s, 9H); 13C NMR (101 MHz, CDCls): § 172.25, 163.64, 147.93,
146.03, 144.72, 143.83, 138.22, 134.74, 128.53, 128.34, 127.98, 125.84, 120.27, 115.33, 85.48,
78.03, 76.28, 65.59, 60.41, 57.03, 52.13, 27.81; HRMS (ESI): m/z calcd for C27H27N,05 [M+H]"
=507.1762, found = 507.1769; HPLC: The ee value was 92%, tr (major) = 14.60 min, tr (minor)
= 30.61 min (Chiralpak IE 3, A = 254 nm, 20% i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4bq
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1-(tert-butyl) 3',6-dimethyl (3S,5'S)-2-0x0-5"-phenyldispiro[indoline-3,1'-cyclopentane-2',3"-oxet
an]-3'-ene-1,3',6-tricarboxylate (anti-4br)

CO,Me
O
e Ph
0" S0
MeOZC N
Boc

According to the general procedure to afford the mixture of two isomers (45 mg, 87% yield), and
the title compound was further purified as a foam; [a]*p = —76.389 (c 0.144, CHCl;); '"H NMR
(400 MHz, CDCl3) & 8.45 (d, J = 1.5 Hz, 1H), 8.06 (dd, J = 7.9, 1.5 Hz, 1H), 7.50 (d, J = 7.9 Hz,
1H), 7.15 (ddd, J = 14.5, 7.9, 6.3 Hz, 3H), 7.08 (d, ] = 2.2 Hz, 1H), 6.76 — 6.68 (m, 2H), 5.27 (d, J
=7.2 Hz, 1H), 5.02 (d, J = 6.7 Hz, 1H), 4.95 (d, ] = 6.7 Hz, 1H), 4.35 (d, J = 7.2 Hz, 1H), 4.29 (d,
J=2.2 Hz, 1H), 3.95 (s, 3H), 3.93 (s, 3H), 1.44 (s, 9H); *C NMR (101 MHz, CDCl;): § 172.69,
166.43, 163.82, 148.12, 144.17, 141.01, 138.36, 135.13, 131.90, 131.42, 128.41, 128.08, 127.98,
126.22, 124.72, 116.17, 84.61, 78.17, 76.40, 65.85, 60.33, 56.88, 52.51, 52.03, 27.87, HRMS
(ESI): m/z calcd for C2oH3oNOs [M+H]" = 520.1966, found = 520.1970; HPLC: The ee value was
91%, tr (major) = 35.42 min, tr (minor) = 44.30 min (Chiralpak IE 3, A = 254 nm, 40%
i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched anti-4br
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H. Gram scale synthesis of syn-6aa and its transformation

Ph
BocO
@) / (-)-DIOP (10 mol% )
+ 0] >
CO,Et N Toluene, 0 °C
2a, 5 mmol )Ac
5a

syn-6aa, 1.07g
81%, 95% ee, 5:1 dr
To the solution of 2a (5.0 mmol, 1.30 g, 1.0 equiv.) and 5a (1.28 g, 5.60 mmol, 1.5 equiv.) in
anhydrous toluene (20 mL) at 0 °C was added (-)-DIOP (250 mg, 0.5 mmol, 0.1 equiv.), and the
resulting mixture was stirred overnight. When MBH carbonate 2a was consumed monitored by
TLC, the reaction mixture was purified directly by flash column chromatography (hexane/ ethyl
acetate = 8/1) to afford a mixture of two isomers 1.07 g, 81% yield. The 'HNMR show that the dr
value was 5:1.Further purification was carried out via flash column chromatography to get pure

syn-6aa, and the ee value was 95%.

Epoxidation

syn-6aa

46%, 91% ee, 12.7:1 dr
To the solution of syn-6aa (83.4 mg, 0.20 mmol, 1.0 equiv.) in DCM (2.0 mL) was added mCPBA
(0.40 mmol, 2.0 equiv.) at 0 °C. The reaction mixture was stirred at room temperature for 6 h and
then concentrated under vacuum to remove the solvent. The residue was purified by silica gel
column chromatography (petroleum ether: ethyl acetate = 5:1) to give 14 as a pale yellow solid
(79.7 mg, 46% yield, 91% ee, 12.7:1 dr). M.p. 110.7 — 116.9 °C; [a]**p = +23.377 (¢ 0.20, CHCl5);
TH NMR (400 MHz, CDCl3) 8 8.17 (d, J = 7.8 Hz, 1H), 8.06 (t, J = 9.5 Hz, 1H), 7.41 (dd, J = 12.6,
7.4 Hz, 3H), 7.23 — 7.07 (m, 5H), 6.73 (d, J = 7.2 Hz, 2H), 6.58 (d, J = 6.5 Hz, 1H), 5.28 (d, J =
6.8 Hz, 1H), 5.24 (d, J = 7.0 Hz, 1H), 5.12 (d, J = 6.8 Hz, 1H), 5.04 (d, J = 6.6 Hz, 1H), 5.01 (s,
1H), 4.96 (d, J = 6.6 Hz, 1H), 4.48 — 4.38 (m, 2H), 4.35 (d, J = 7.0 Hz, 1H), 4.32 (s, 1H), 2.57 (s,
1H), 2.17 (s, 3H), 1.43 (t, J = 7.1 Hz, 3H); '3C NMR (101 MHz, CDCl3) § 175.9, 170.1, 163.3,

143.7, 140.8, 138.7, 135.4, 129.8, 129.5, 128.7, 128.3, 128.1, 127.8, 127.2, 125.3, 124.4, 116.5,
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77.8, 76.4, 65.5, 61.0, 60.3, 56.7, 26.1, 14.2; HRMS (ESI): m/z caled for CosH2sNOg [M+H]" =
434.1598, found = 434.1606; HPLC: The ee value was 91%, tr (minor) =12.40 min, tr (major) =

13.64 min (Chiralpak IA 3, A = 254 nm, 10% i-PrOH/hexane, flow rate = 1.0 mL/min).
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0.0
‘8.60‘ o ‘9.(‘)0 o ‘10100‘ o ‘11100‘ o ‘12100‘ o ‘13100‘ o ‘14100‘ o ‘15100‘ o ‘16100‘ ‘
X
Retention time Area Area Height
peak .
(min) (nV*s) (%)
10.237 108900158 43.92 2280452
2 12.572 139028131 56.08 2664111
Racemic 14
2.007
1.507 2
3
2 1.00] N o
<
050 o /\
0.007 /LC‘\ ~
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X
Retention time Area Area Height
peak .
(min) (LV*s) (%)
12.402 1604383 4.25 53147
2 13.643 36117986 95.75 650526
Enantiomerically enriched 14
Hydrogenation

CO,Et

— ~Ph Pd/C, H;
N/’:O MeOH, 55 °C
\
Ac
syn-6aa 85%, 90% ee, >19:1 dr

To the solution of syn-6aa (83.4 mg, 0.20 mmol, 1.0 equiv.) in MeOH (2.0 mL) was added 10%
Pd/C (10 mg), and the mixture was stirred at 55 °C under a hydrogen atmosphere using balloon for
24 h. The reaction mixture was filtered through a short pad of Celite and the filtrate was
concentrated under vacuum to give 15 (35.6 mg, 85% yield) as a white solid; M.p. 126.0 — 129.4
°C; [a]*p = -14.286 (¢ 0.23, CHCI3); "TH NMR (400 MHz, CDCIl3) 8 dr value >19:1; 8.15 — 8.10

(m, 1H), 8.02 (d, = 8.0 Hz, 1H), 7.17 (dd, J = 12.8, 7.1 Hz, 2H), 7.10 — 6.98 (m, 4H), 6.83 (d, J =
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5.2 Hz, 2H), 5.02 (d, J = 6.6 Hz, 1H), 5.02 (d, J= 6.6 Hz, 1H), 4.72 (d, J = 6.5 Hz, 1H), 4.72 (d, J
= 6.5 Hz, 1H), 436 (d, J=7.1 Hz, 3H), 4.02 (d, J = 7.2 Hz, 1H), 3.69 (dd, J = 13.5, 4.6 Hz, 1H),
3.51(dd, J=10.7, 7.4 Hz, 1H), 2.86 (q, J = 12.8 Hz, 1H), 2.69 (s, 3H), 2.36 (dd, J = 12.5, 5.8 Hz,
1H), 1.40 (dd, J = 10.0, 4.1 Hz, 3H); *C NMR (101 MHz, CDCls) 6 178.8, 172.9, 170.3, 139.5,
136.1, 128.5, 127.9, 127.4, 126.8, 125.0, 124.7, 116.2, 79.9, 64.0, 61.4, 55.2, 52.9, 32.5, 26.8, 14.2;
HRMS (ESI): m/z calcd for C25sHasNOs [M+H]" = 420.1805, found = 420.1807; The ee value was
90%, tr (minor) =10.60 min, tr (major) = 17.67 min (Chiralpak A 3, A = 254 nm, 10%
i-PrOH/hexane, flow rate = 1.0 mL/min).
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Enantiomerically enriched 15
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I. X-Ray crystallographic analysis of syn-4aa, syn-6ar and anti-4aa

Figure S1. X-ray structure of syn-4aa displacement ellipsoid are drawn at 50% probability level.

The title compound was recrystallized from hexane/DCM, by slow evaporation of solvent.

Table S2. Crystal data and structure refinement for syn-4aa (CCDC 2361587)

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 24.999°
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

C28 H29 N 06
475.52

170K

1.54178 A

monoclinic

P21

a=892443)A =90
b=10.4924 3) A B =190.9920(10)
c=1333884)A y=90
1248.84(7) A3

2

1.265 Mg/m3

0.726

504

0.45%0.36%0.3 mm3

3.31 to 68.32°

-10<=h<=10, -11<=k<=12, -16<=l<=16
19964

4516 [R(int) = 0.0245]

100.0 %

Full-matrix least-squares on F2

4516/ 1/ 320

0.924

R1 =0.028, wR2 = 0.0949

R1 =0.0279, wR2 = 0.0947

0.133 and -0.159 e.A-3
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Figure S2. X-ray structure of syn-6ar displacement ellipsoid are drawn at 50% probability level.

The title compound was recrystallized from hexane/DCM, by slow evaporation of solvent.

Table S3. Crystal data and structure refinement for syn-6ar (CCDC 2361585)

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

V4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 24.999°
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

C25 H22 BrN 05

496.34

296(2)K

0.71073 A

monoclinic

P1211

a=89584)A  a=90
b=13.864(6) A P =92.036(8)
c=9.0264)A  y=90
1120.3(9) A3

2

1.471 Mg/m3

0.827

508

0.18%0.16*0.14 mm3

2.28 10 22.36°

-10<=h<=10, -14<=k<=16, -10<=l<=6
4355

3275 [R(int) = 0.0435]

100.0 %

Full-matrix least-squares on F2
3275/ 1/ 291

0.926

R1=0.0553, wR2 = 0.0872
R1=0.0383, wR2 = 0.0826
0.252 and -0.282 e.A-3
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Figure S3. X-ray structure of anti-4aa displacement ellipsoid are drawn at 50% probability level.
The title compound was recrystallized from hexane/DCM, by slow evaporation of solvent.

Table S4. Crystal data and structure refinement for anti-4aa (CCDC 2361586)

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 24.999°
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(])]
R indices (all data)

Largest diff. peak and hole

C28 H30 N 06
476.53

170K

1.54178 A

orthorhombic

P21

a=78531(5A a=90
b=8.9782(6) A PB=90
c=35.6172)A =90
2511.2(3) A3

4

1.260 Mg/m3

0.722

1012

0.16*0.15*0.13 mm?3

2.48 t0 69.46°

-9<=h<=7, -10<=k<=10, -43<=1<=43

27527

4661 [R(int) = 0.0825]

100.0 %

Full-matrix least-squares on F2
4661/ 0/ 319

1.188

R1=0.0883, wR2 =0.2937
R1=0.0852, wR2 = 0.2854
0.320 and -0.360 e.A-3
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J. Transition state for the reaction

Si-face favored TS for (R)-SITCP

K. References
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L. NMR Spectra
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