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1. General Information

Unless otherwise stated, all manipulations were carried out under an atmosphere of
nitrogen using standard Schlenk or glove box techniques. Anhydrous Toluene (Na),
DMSO (CaHz), NMP (CaH;), DMF (CaH.) were distilled and transferred under
nitrogen. Deuterated solvents were used as received (CDCI3 from Adamas-beta, China).
Unless otherwise noted, all reagents were obtained from commercial suppliers and used
without further purification. Indole derivatives were synthesized according to

literature!. Trifluoromethyl alkenes were synthesized according to literature 35,

For chromatographic purification, 200-300 mesh silica gel (Leyan, China) was
employed. For thin layer chromatography (TLC) analysis, High efficiency thin layer
chromatography silica gel plates (HPTLC Silica Gel 60 GF254, 2.5*5.0 cm) were used.
'"H-NMR and '3C-NMR spectra were recorded at room temperature using a Bruker
Avance-500 instruments. The '"H NMR (500 MHz) chemical shifts were measured
relative to tetramethylsilane as an internal standard (TMS: § = 0 ppm). The *C NMR
(126 MHz) chemical shifts were given using CDCl3 as the internal standard (CDCls: 6
=77.16 ppm). Gas chromatograph (GC) were performed using SHIMADZU Nexis GC-
2030 coupled to a DM-5MS gas chromatography column. High-resolution mass spectra
(HRMS) was performed using a 1290 Agilent HPLC system coupled to an Agilent
quadrupole time of flight (QTQF, 6530) mass spectrometer and TOF MS ESI+ Mass
spectrometer. X-Ray singlecrystal diffraction data was collected on a Bruker SMART
APEX diffractometer. Optical rotation was measured on a WZZ-2B automatic
polarimeter (Shanghai INESA, China). Enantiomeric excess was determined by a
SHIMADZU Prominence LC-20A, using chiralpak AS-H column, chiralpak AD-H

column or chiralpak ID column with hexane and i-PrOH as solvents.



2. Synthesis of Substrates

2.1 Synthesis of N-(2-Bromobenzoyl)indoles
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As shown above, substrates 1', 1a-1', 1n', 1o-r' and 1m?* were prepared according to

=

literature.

2.2 Synthesis of Trifluoromethyl Alkenes
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As shown above, compounds 23, 2a-b?, 2¢%, 2e-j°, 2k-p?, 2q-u’, 2v-x*, 2y-Z°, 2aa-

ac®, 2ae’, 2af®, 2ag’ and 2ah® were synthesized following the reported procedures.

3. Experimental Procedures

3.1 General Procedure for Nickel-Catalyzed Dearomative Reductive
Arylallylation of Indoles with Trifluoromethyl Alkenes (racemic)



NiBry+diglyme (10.0 mol%)
R1\/ I L (12.0 mol%) - o R3
Mn (3.0 equiv) Q

NMP (3.0 mL)
90°C, 24 h
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An oven-dried Schlenk tube (20.0 mL) was charged with NiBrediglyme (0.02
mmol, 7.1 mg, 10.0 mol%), L (0.024 mmol, 6.6 mg, 12.0 mol%), Mn dust (0.6 mmol,
33.0 mg, 3.0 equiv), N-(2-bromobenzoyl)indoles (0.2 mmol, 1.0 equiv), trifluoromethyl
alkenes (0.4 mmol, 2.0 equiv) and NMP (3.0 mL). The reaction mixture was allowed
to stir under N2 atmosphere at 90 C (oil bath) for 24 h. After this time, the tube was
cooled to room temperature then the reaction mixture was vacuumed to remove the
volatiles. The residue was diluted with DCM (~10 mL) and filtered through a triangular
suction filter funnel with a thin layer of celite, and the filtrate was concentrated under
vacuum. The crude mixture was then purified by column chromatography on silica gel
(Petroleum ether/Ethyl acetate) to afford the desired products.

3.2 General Procedure for the Enantioselective Nickel-Catalyzed Dearomative

Reductive Arylallylation of Indoles with Trifluoromethyl Alkenes

R3 e :
— NiBr,+glyme (10.0 mol%) O \ @ ; 3
AN O L1 (12.0 mol%) " : © i
R-Z + CF3 > N :
Br 3 ' N_ O
S | R H 2
7 ) Mn (3.0 equiv) o : 1
N5

DMF (2.0 mL) 5 L1 @
90°C, 24 h :

An oven-dried Schlenk tube (20.0 mL) was charged with NiBrzeglyme (0.02 mmol,
6.2 mg, 10.0 mol%), L1 (0.024 mmol, 8.0 mg, 12.0 mol%), Mn dust (0.6 mmol, 33.0
mg, 3.0 equiv), N-(2-bromobenzoyl)indoles (0.2 mmol, 1.0 equiv), trifluoromethyl
alkenes (0.4 mmol, 2.0 equiv) and DMF (2.0 mL). The reaction mixture was allowed
to stir under N atmosphere at 90 [] (oil bath) for 24 h. After this time, the tube was
cooled to room temperature then the reaction mixture was vacuumed to remove the
volatiles. The residue was diluted with DCM (~10 mL) and filtered through a triangular
suction filter funnel with a thin layer of celite, and the filtrate was concentrated under
vacuum. Subsequently, the ratio of dr was determined by crude '"H NMR. The crude
mixture was then purified by column chromatography on silica gel (Petroleum
ether/Ethyl acetate) to afford the desired products. Enantiomeric excess was determined
by HPLC analysis with a chiral column.
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4. Characterization Data and HPLC Spectra of Chiral

Products
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(10bR,115)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-10b-methyl-10b,11-dihydro-6 H-
isoindolo|2,1-a]indol-6-one, 3

O

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 3 as a yellow solid (53.3 mg, 0.133 mmol, 66% yield). m.p. 42.6 —45.8 [1.

TH NMR (500 MHz, CDCls): § 7.94 (d, J=7.5 Hz, 1H), 7.73 (d, J= 8.0 Hz, 1H), 7.68

(td, J=7.5,1.0 Hz, 1H), 7.55 (td, J= 7.5, 1.0 Hz, 1H), 7.50 (d, J= 7.5 Hz, 1H), 7.36
(td,J=7.5,1.0 Hz, 1H), 7.24 (d, J= 8.0 Hz, 2H), 7.20 - 7.17 (m, 3H), 7.10 (td, /= 7.5,
1.0 Hz, 1H), 3.06 (dd, J = 10.5, 4.5 Hz, 1H), 2.39 (s, 3H), 2.23 — 2.18 (m, 1H), 1.65 —
1.60 (m, 1H), 1.49 (s, 3H) ppm.

13C NMR (126 MHz, CDCl3): 6 167.3, 154.0 (dd, J = 291.8, 289.0 Hz), 147.8, 138.5,
137.7, 137.5, 133.8, 132.5, 129.73 (t, J = 3.7 Hz), 129.67, 129.0, 128.7, 128.0 (t, J =
3.3 Hz),126.0,125.1,124.4,123.0,117.4,88.7 (dd, J=20.9, 14.2 Hz), 75.0, 47.2, 31.6,
27.0, 21.3 ppm.

F NMR (471 MHz, CDCls): 5 -89.1 (d, J = 37.7 Hz), -90.1 (dd, J = 37.7, 4.7 Hz )
ppm.

HRMS (ESI™): m/z: [M+H]" calcd for C2sH22F2NO™ 402.1664, found 402.1664.
[a]?p=104.0°(c=0.50 in CHCI5). The enantiomeric excess was determined by HPLC:

e.r. = 99.2:0.8 (Chiralpak AS-H, i-propanol/hexane = 1/99, flow rate 1.0 mL/min, A=
254 nm); tmajor = 18.603 l’nil’l, tminor = 15.900 mil’l.
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Figure S1. HPLC chromatography of the racemic product 3
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Figure S2. HPLC chromatography of chiral product 3
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(10bR,115)-11-(3,3-Difluoro-2-phenylallyl)-10b-methyl-10b,11-dihydro-6H-
isoindolo|2,1-a]indol-6-one, 4




This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)

afforded 4 as colorless oil (40.7 mg, 0.105 mmol, 53% yield).

'H NMR (500 MHz, CDCL): & 7.94 (d, J = 7.5 Hz, 1H), 7.73 (d, = 7.5 Hz, 1H), 7.68
(t, J=7.5Hz, 1H), 755 (t, J = 7.5 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 742 (t, J= 7.5
Hz, 2H), 7.37 — 7.32 (m, 2H), 7.28 (d, J = 7.5 Hz, 2H), 7.17 (d, J = 7.5 Hz, 1H), 7.09
(t, J = 7.5 Hz, 1H), 3.07 (dd, J = 11.0, 5.0 Hz, 1H), 2.25 — 2.20 (m, 1H), 1.68 — 1.62 (m,
1H), 1.49 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): 6 167.3, 154.1 (dd, J = 292.4, 289.9 Hz), 147.8, 138.4,
137.8, 133.9, 132.9 (t, J= 3.9 Hz), 132.5, 129.05, 128.96, 128.7, 128.1 (t, /= 3.3 Hz),
127.7,126.0, 125.1, 124.4, 123.0, 117.4, 89.0 (dd, J=21.0, 14.0 Hz), 75.0, 47.3, 31.6,
27.0 ppm.

19F NMR (471 MHz, CDCls): & -88.5 (d, J = 36.3 Hz), -89.2 (d, J = 36.7 Hz ) ppm.
HRMS (ESI*): m/z: [M+Na]"* calcd for CasH10FaNNaO* 410.1327, found 410.1325.

[a]?p=118.0°(c = 0.40 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 96.9:3.1 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 22.881 min, tminor = 14386 mln
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Figure S3. HPLC chromatography of the racemic product 4
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Figure S4. HPLC chromatography of chiral product 4
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(10bR,11S)-11-(3,3-Difluoro-2-(4-methoxyphenyl)allyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 5

o)

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 6/1, v/v)
afforded 5 as a white solid (41.6 mg, 0.100 mmol, 50% yield). m.p. 99.4 — 101.5 [J.

'H NMR (500 MHz, CDCl3): 6 7.94 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 7.5 Hz, 1H), 7.67
(td, J=7.5, 1.0 Hz, 1H), 7.55 (td, J = 7.5, 1.0 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.35
(td, J=7.5,1.0 Hz, 1H), 7.20 (d, J = 7.5 Hz, 2H), 7.17 (d, J = 7.5 Hz, 1H), 7.09 (td, J
= 7.5, 1.0 Hz, 1H), 6.95 (d, J = 8.5 Hz, 2H), 3.84 (s, 3H), 3.07 (dd, J = 10.5, 5.0 Hz,
1H), 2.21 - 2.16 (m, 1H), 1.64 — 1.59 (m, 1H), 1.49 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): 6 167.3, 158.9, 153.9 (dd, J = 291.2, 289.0 Hz), 147.8,
138.5, 137.8, 133.8, 132.5, 129.2 (t, J = 3.4 Hz), 129.0, 128.7, 126.0, 125.1, 124.9 (t, J
= 3.7 Hz), 124.4, 123.0, 117.4, 114.4, 88.4 (dd, J = 21.2, 14.5 Hz), 75.0, 55.4, 47.3,
31.7, 27.0 ppm.

19F NMR (471 MHz, CDCl3): § -89.7 (d, J = 39.6 Hz), -90.7 (dd, J = 39.6, 4.2 Hz)
ppm.

HRMS (ESI*): m/z: [M+H]* calcd for CasHzoFaNO,* 418.1613, found 418.1614.

[a]?° b =264.0°(c=0.50 in CHCI5). The enantiomeric excess was determined by HPLC:
e.r. = 96.2:3.8 (Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A=
254 1’11’1’1); tmajor = 13.914 min, tminor = 10.289 min.
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Figure S5. HPLC chromatography of the racemic product 5
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(10bR,11S)-11-(2-(4-(tert-Butyl)phenyl)-3,3-difluoroallyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 6

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 6 as colorless oil (45.7 mg, 0.103 mmol, 52% yield).

1H NMR (500 MHz, CDCls): & 7.94 (d, J = 8.0 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.68
(td, J=7.5,1.5Hz, 1H), 7.56 — 7.52 (m, 2H), 7.43 (d, J = 8.5 Hz, 2H), 7.35 (td, J = 7.5,
1.5 Hz, 1H), 7.21 (dd, J = 8.5, 1.5 Hz, 2H), 7.18 (d, J = 7.0 Hz, 1H), 7.09 (td, J = 7.5,
1.0 Hz, 1H), 3.10 (dd, J = 10.5, 5.0 Hz, 1H), 2.25 — 2.21 (m, 1H), 1.65 — 1.59 (m, 1H),
1.50 (s, 3H), 1.35 (s, 9H) ppm.

13C NMR (126 MHz, CDCls): 6 167.3, 154.1 (dd, J = 292.7, 289.0 Hz), 150.6, 147.8,
138.5, 137.8, 133.9, 132.5, 129.7 (t, J = 3.9 Hz), 129.0, 128.7, 127.7 (t, J = 3.3 Hz),
126.1, 125.9, 125.1, 124.4, 123.1, 117.4, 88.7 (dd, J = 20.9, 14.0 Hz), 75.0, 47.3, 34.7,
31.5(d,J=1.9 Hz), 31.4, 27.0 ppm.

F NMR (471 MHz, CDCIls):  -88.8 (d, J = 37.7 Hz), -89.9 (dd, J = 37.7, 3.8 Hz)
ppm.

HRMS (ESI™): m/z: [M+Na]" calcd for: CooH27F2NNaO™ 466.1953, found 466.1953.
[0]* b =84.0°(c = 0.50 in CHCls). The enantiomeric excess was determined by HPLC:

e.r. = 97.1:2.9 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 13.732 min, tminor = 7.158 min.
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Figure S7. HPLC chromatography of the racemic product 6
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Figure S8. HPLC chromatography of chiral product 6
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(10bR,11S)-11-(3,3-Difluoro-2-(4-(methylthio)phenyl)allyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 7

O

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 7 as a white solid (40.8 mg, 0.094 mmol, 47% yield). m.p. 120.1 — 122.5 [.

IH NMR (500 MHz, CDCls): § 7.94 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 7.5 Hz, 1H), 7.68
(td, J = 7.5, 1.0 Hz, 1H), 7.55 (td, J = 7.5, 1.0 Hz, 1H), 7.50 (d, J = 8.0 Hz, 1H), 7.35
(td, J=7.5, 1.5 Hz, 1H), 7.28 (d, J = 8.5 Hz, 2H), 7.18 (dd, J = 8.5, 1.5 Hz, 2H), 7.15
(d, J=7.5Hz, 1H), 7.09 (td, J = 7.5, 1.0 Hz, 1H), 3.07 (dd, J = 10.5, 5.0 Hz, 1H), 2.52
(s, 3H), 2.23 - 2.17 (m, 1H), 1.65 — 1.59 (m, 1H), 1.50 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): 6 167.3, 154.1 (dd, J = 292.8, 289.8 Hz), 147.7, 138.4,
138.2, 137.8, 133.9, 132.5, 129.3 (t, J = 3.9 Hz), 129.1, 128.8, 128.4 (t, J = 3.3 Hz),
126.7,125.9, 125.2, 124.4, 123.0, 117.4, 88.6 (dd, J = 21.5, 14.0 Hz), 75.0, 47.3, 31.5,
27.0, 15.6 ppm.

19F NMR (471 MHz, CDCls): § -88.4 (d, J = 36.3 Hz), -89.4 (dd, J = 36.7, 3.8 Hz)
13



ppm.
HRMS (ESI™): m/z: [M+Na] * calcd for C2sH21F2NNaOS* 456.1204, found 456.1205.

[0]® p=113.6°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 97.2:2.8 (Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A=

254 nm); tmajor = 24.142 l’l’lln, tminor = 14.343 mln.
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Figure S9. HPLC chromatography of the racemic product 7
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Figure S10. HPLC chromatography of chiral product 7
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(10bR,11S)-11-(3,3-Difluoro-2-(4-(trifluoromethoxy)phenyl)allyl)-10b-methyl-
10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one, 8

o

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 8 as a white solid (66.3 mg, 0.141 mmol, 70% yield). m.p. 44.6 —45.2 [].

IH NMR (500 MHz, CDCls): § 7.94 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.68
(t, J = 7.0 Hz, 1H), 7.56 (t, J = 7.5 Hz, 1H), 7.51 (d, J = 7.5 Hz, 1H), 7.35 (t, J = 7.5
Hz, 1H), 7.23 (s, 4H), 7.13 (d, J = 7.5 Hz, 1H), 7.07 (t, J = 7.5 Hz, 1H), 3.09 (dd, J =
11.0, 5.0 Hz, 1H), 2.26 — 2.21 (m, 1H), 1.67 — 1.62 (m, 1H), 1.52 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 167.2, 154.3 (dd, J = 293.3, 290.4 Hz), 148.3, 147.6,
138.1, 137.8, 133.9, 132.6, 131.6 (t, J = 4.0 Hz), 129.5 (t, J = 3.4 Hz), 129.1, 128.9,
126.0, 125.2, 124.4, 123.0, 121.6 (t, J = 257.9 Hz), 121.3, 120.5 (q, J = 257.9 Hz),
117.5, 88.3 (dd, J = 21.8, 13.5 Hz), 75.0, 47.5 (t, J = 2.5 Hz), 31.5, 27.0 ppm.

F NMR (471 MHz, CDCls): 8 -57.8 (s) , -87.4 (d, J = 34.9 Hz), -88.8 (dd, J = 35.8,
4.2 Hz) ppm.

HRMS (ESI*): m/z: [M+Na] * calcd for C2sH1sFsNNaO2* 494.1150, found 494.1152.

[0] % p=220.0°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 99.7:0.3 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
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Peak number Retention time Area Height Area ratio
S fREnE il = il %
1 294 1685460 49745 50.48%
2 13.737 1652835 30454 49511
Sit 3338295 80199 100.000
Figure S11. HPLC chromatography of the racemic product 8
mAU
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10.0 125 15.0 175 20.0 225 25.0 min
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oS fREHE [ % i %
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2 15.199 3496496 67699 99.687
S2it 3507481 68119 100.000

Figure S12. HPLC chromatography of chiral product 8
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(10bR,11R)-11-(2-(4-(Diphenylamino)phenyl)-3,3-difluoroallyl)-10b-methyl-
10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one, 9

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 6/1, v/v)
afforded 9 as a white solid (67.6 mg, 0.122 mmol, 61% yield). m.p. 74.6 — 75.9 [].

IH NMR (500 MHz, CDCls): §7.93 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 7.5 Hz, 1H), 7.65
(t, J = 7.5 Hz, 1H), 7.55 — 7.50 (m, 2H), 7.34 (t, J = 7.5 Hz, 1H), 7.28 (t, J = 7.5 Hz,
4H), 7.17 (d, J = 7.5 Hz, 1H), 7.13 (d, J = 8.0 Hz, 4H), 7.10 — 7.04 (m, 7H), 3.16 (dd,
J=11.0,5.0 Hz, 1H), 2.23 - 2.18 (m, 1H), 1.62 — 1.57 (m, 1H), 1.53 (s, 3H) ppm.

13C NMR (126 MHz, CDCl3): § 167.3, 154.1 (dd, J = 292.4, 289.3 Hz), 147.8, 147 .4,
147.1, 138.4, 137.8, 133.8, 132.5, 129.5, 129.0, 128.7, 128.6 (t, J = 3.7 Hz), 126.1,
125.9 (t, J = 3.7 Hz), 125.1, 124.9, 124.3, 123.4, 123.0, 122.9, 117.4, 88.6 (dd, J = 21.2,
13.9 Hz), 75.0, 47.5, 31.4, 27.0 ppm.

19F NMR (471 MHz, CDCl3): § -88.8 (d, J = 38.2 Hz), -89.8 (dd, J = 38.2, 4.2 Hz)
ppm.

HRMS (ESI?): m/z: [M+H]" calcd for :Ca7H29F2N2O" 555.2242, found 555.2242.

[a]?°p=232.0°(c =0.50 in CHCl3). The enantiomeric excess was determined by HPLC:
e.r. = 96.9:3.1 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 35.177 min, tminor = 9808 mln

mv

FENEEA 254nm
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-
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L ey o syt B L s B By ey s S
0.0 5.0 10.0 15.0 20.0 25.0 30.0

Peak number Retention time Area Height Area ratio
KS fREhE mil = il

| 9.403 3762231 163810 49240

2 33.412 3878345 48512 50. 7é0

St 7640676 202322 100. 000

Figure S13. HPLC chromatography of the racemic product 9
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Figure S14. HPLC chromatography of chiral product 9
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tert-Butyl  (4-(1,1-difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-
isoindolo[2,1-a]indol-11-yl)prop-1-en-2-yl)phenyl)carbamate, 10

O

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1, v/v)
afforded 10 as a white solid (43.9 mg, 0.087 mmol, 44% yield). m.p. 42.5 —44.2 (1.

IH NMR (500 MHz, CDCls): § 7.94 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.68
(td, J = 7.5, 1.5 Hz, 1H), 7.55 (t, J = 7.5 Hz, 1H), 7.49 (d, J = 8.0 Hz, 1H), 7.45 (d, J =
8.5 Hz, 2H), 7.35 (td, J = 7.5, 1.5 Hz, 1H), 7.22 (d, J = 7.5 Hz, 2H), 7.15 (d, J = 6.0 Hz,
1H), 7.09 (td, J = 7.5, 1.0 Hz, 1H), 6.70 (s, 1H), 3.04 (dd, J = 11.0, 5.0 Hz, 1H), 2.21 —
2.15 (m, 1H), 1.65 — 1.59 (m, 1H), 1.54 (s, 9H), 1.48 (s, 3H) ppm.

13C NMR (126 MHz, CDCl3): & 167.3, 154.0 (dd, J = 291.7, 289.2 Hz), 152.9, 147 8,
138.5, 137.81, 137.75, 133.8, 132.5, 129.0, 128.73 (t, J = 3.3 Hz), 128.71, 127.2 (t, J =
4.0 Hz), 125.9, 125.1, 124.5, 123.0, 118.9, 117.4, 88.5 (dd, J = 21.3, 14.1 Hz), 81.0,
75.0, 47.2, 31.5, 28.4, 27.0 ppm.
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19F NMR (471 MHz, CDCla): § -89.1 (d, J = 38.2 Hz), -90.1 (d, J = 38.2 Hz) ppm.

HRMS (ESI™): m/z: [M+Na] * calcd for CsoH2sF2N2NaOs* 525.1960, found 525.1960.

[0]*° b =82.4°(c = 0.50 in CHCIs). The enantiomeric excess was determined by HPLC:
e.r. = 97.1:2.9 (Chiralpak AD-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A=
254 nm); tmajor = 10.669 min, tminor = 8.487 min.

mAU
125-P54nm,4nm 2 2
] <4 ©
100 “© S
75
50-
25-
07: T N T T
20.0 25.0 30.0 35.0 min
Peak number Retention time Area Height Area ratio
" fRErE il s il %
8.461 4571992 123573 40204
2 10.683 4702978 110993 50.706
2it 9274970 234566 100.000
Figure S15. HPLC chromatography of the racemic product 10
mAU
$£54nm,4nm 2
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b o)
07‘\““\A‘“‘*\‘ ‘\“‘v‘\ N T
5.0 75 10.0 125 15.0 175 20.0 225 min
Peak number Retention time Area Height Area ratio
oS fREHE [ = i %
1 8.487 539797 13531 2.863
2 10.669 18316631 442516 97.137
Sit 18856427 456047 100.000

Figure S16. HPLC chromatography of chiral product 10
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(10bR,11S)-11-(2-(3-Aminophenyl)-3,3-difluoroallyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 11

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1 to 2/1, v/v)
afforded 11 as a white solid (27.0 mg, 0.067 mmol, 34% yield). m.p. 58.0 — 58.8 [1.

'H NMR (500 MHz, CDCl3): 6 7.94 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.67
(t,J=7.0Hz, 1H), 7.55 (t, J = 7.5 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.36 (td, J = 7.5,
1.5 Hz, 1H), 7.21 — 7.18 (m, 2H), 7.10 (t, J = 7.0 Hz, 1H), 6.66 (dd, J = 14.0, 7.5 Hz,
2H), 6.57 (s, 1H), 3.67 (br, 2H), 3.10 (dd, J = 10.5, 5.0 Hz, 1H), 2.19 — 2.14 (m, 1H),
1.63-1.57 (m, 1H), 1.50 (s, 3H) ppm.

13C NMR (126 MHz, CDCl3): § 167.3, 154.0 (dd, J = 292.7, 289.5 Hz), 147.8, 146.9,
138.6, 137.8, 133.93 (t, J = 3.5 Hz), 133.87, 132.5, 129.8, 129.0, 128.7, 126.1, 125.1,
124.4,123.1, 118.2 (t, J = 2.6 Hz), 117.4, 114.8 (t, J = 3.5 Hz), 114.5, 89.0 (dd, J =
20.9, 13.6 Hz), 75.0, 47.3, 31.7, 27.0 ppm.

19F NMR (471 MHz, CDCla): § -88.8 (d, J = 36.7 Hz), -89.2 (d, J = 36.7 Hz) ppm.
HRMS (ESI*): m/z: [M+H]* calcd for CasHz1FaN20* 403.1616, found 403.1617.

[0] % p=109.6°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 84.8:15.2 (Chiralpak AD-H, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A=

<
|
|
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1000 7[@;&\ 25A 254nm

3.393
14.66Q

[ )
H

500 ‘ “‘ ‘
|
04‘_N_4\g\¢

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 min

20



Peak number Retention time Area Height Area ratio
ES | fRERE il = il

1 13.383 26283775 985260 E0. 045

2 14. 660 26241574 860567 49955
| S 52530348 1825826 100. 000
|

Figure S17. HPLC chromatography of the racemic product 11
Tﬁ\é MEEA254nm §

Peak number Retention time Area Height Area ratio
ES | @A [T = s
1 13. 466 10889111 419062 15. 163
z 14465 BO9Z34357 1836778 g4. 837
| 23 71812549 2255539 100. 000
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Figure S18. HPLC chromatography of chiral product 11

(10bR,11S)-11-(3,3-Difluoro-2-(m-tolyl)allyl)-10b-methyl-10b,11-dihydro-6H-

isoindolo[2,1-a]indol-6-one, 12

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)

afforded 12 as yellow oil (35.0 mg, 0.087 mmol, 44% vyield).

IH NMR (500 MHz, CDCls): § 7.94 (d, J = 7.5 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.68
(td, J = 7.5, 1.0 Hz, 1H), 7.55 (td, J = 7.5, 1.0 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.36
(td, J =8.0, 1.5 Hz, 1H), 7.31 (t, J = 7.5 Hz, 1H), 7.19 (d, J = 8.0 Hz, 1H), 7.13 (d, J =
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8.0 Hz, 1H), 7.12 — 7.05 (m, 3H), 3.07 (dd, J = 11.0, 5.0 Hz, 1H), 2.40 (s, 3H), 2.23 —
2.18 (M, 1H), 1.66 — 1.61 (m, 1H), 1.50 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): 6 167.3, 154.1 (dd, J = 292.4, 289.5 Hz), 147.8, 138.6,
138.5, 137.8, 133.9, 132.8 (t, J = 3.8 Hz), 132.5, 129.0, 128.9 (t, J = 3.3 Hz), 128.8,
128.7, 128.5, 126.0, 125.14, 125.12, 124.4, 123.0, 117.4, 89.0 (dd, J = 20.8, 14.1 Hz),
75.0,47.4 (t, J = 2.4 Hz), 31.7 (d, J = 1.9 Hz), 27.0, 21.7 ppm.

19F NMR (471 MHz, CDCls): & -88.7 (d, J = 37.2 Hz), -89.7 (dd, J = 37.2, 4.2 Hz)
ppm.
HRMS (ESI™): m/z: [M+Na]" calcd for CosH21FoNNaO™ 424.1483, found 424.1484.

[0]* b =48.0°(c = 0.50 in CHCIs). The enantiomeric excess was determined by HPLC:
e.r. = 95.2:4.8 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 10.508 mil’l, tminor = 8809 mln

1000 ffé;‘ml 25A 254nm
750;
500
250;
J
0.0 o ‘2.‘5 o ‘5.‘0 o 15.0 ‘17‘.5 min
Peak number Retention time Area Height Area ratio
ES fREiE il =1 il
1 8. 280 1 7826554 760963 50. 096
pa 10.073 17753159 1013708 49 904
| St 36584714 1774669 100. 000
I

Figure S19. HPLC chromatography of the racemic product 12
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Peak number Retention time Area Height Area ratio

oS fEnE [ 7E: 4 mins
1 8.809 1224087 54978 4. 767
2 10.508 24455326 1352078 95233
St 25679413 1407056 100. 000

Figure S20. HPLC chromatography of chiral product 12
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(10bR,11S)-11-(2-(Benzo[d][1,3]dioxol-5-yI)-3,3-difluoroallyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 13

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1, v/v)
afforded 13 as a yellow solid (37.8 mg, 0.088 mmol, 44% yield). m.p. 45.3 —46.0 [J.

o)

IH NMR (500 MHz, CDCls): § 7.94 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 7.5 Hz, 1H), 7.68
(td, J = 7.5, 1.0 Hz, 1H), 7.55 (td, J = 7.5, 1.0 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.36
(td, J = 7.5, 1.5 Hz, 1H), 7.17 (d, J = 7.0 Hz, 1H), 7.10 (td, J = 7.5, 1.5 Hz, 1H), 6.86
(d, J = 8.0 Hz, 1H), 6.77 — 6.73 (m, 2H), 6.02 (g, J = 1.5 Hz, 2H), 3.07 (dd, J = 10.5,
5.0 Hz, 1H), 2.17 — 2.11 (m, 1H), 1.63 — 1.58 (m, 1H), 1.51 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 167.3, 154.0 (dd, J = 291.6, 289.4 Hz), 148.2, 147.7,
147.0, 138.4, 137.8, 133.8, 132.5, 129.0, 128.7, 126.4 (t, J = 3.8 Hz), 125.9, 125.1,
124.4,123.0, 121.7 (t, J = 3.2 Hz), 117.4, 108.7, 108.5 (t, J = 3.4 Hz), 101.4, 88.7 (dd,
J=218, 14.1 Hz), 74.9, 47.2, 31.9, 27.0 ppm.

19F NMR (471 MHz, CDCl3): § -89.3 (d, J = 38.2 Hz), -89.9 (dd, J = 38.6, 4.2 Hz)
ppm.

HRMS (ESI*): m/z: [M+Na]" calcd for C26H19F2NNaO3s* 454.1225, found 454.1240.

[a]?p=236.8°(c=0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 94.3:5.7 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 l’ll’n); tmajor = 28.035 min, tminor = 24.900 mil’l.
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Figure S21. HPLC chromatography of the racemic product 13
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Figure S22. HPLC chromatography of chiral product 13
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(10bR,115)-11-(2-(|1,1'-Biphenyl]-4-yl)-3,3-difluoroallyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 14

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 14 as a white solid (64.8 mg, 0.140 mmol, 70% yield). m.p. 56.4 — 58.5 [1.

IH NMR (500 MHz, CDCls): § 7.95 (d, J = 7.5 Hz, 1H), 7.75 (d, J = 7.5 Hz, 1H), 7.69
(td, J = 7.5, 1.5 Hz, 1H), 7.63 (t, J = 8.5 Hz, 4H), 7.57 — 7.53 (m, 2H), 7.46 (t, J = 7.0
Hz, 2H), 7.38 — 7.34 (m, 4H), 7.20 (d, J = 7.0 Hz, 1H), 7.10 (td, J = 7.5, 1.5 Hz, 1H),
3.13 (dd, J = 11.0, 5.0 Hz, 1H), 2.30 — 2.24 (m, 1H), 1.70 — 1.65 (m, 1H), 1.51 (s, 3H)
ppm.

13C NMR (126 MHz, CDCls): § 167.3, 154.2 (dd, J = 293.1, 289.9 Hz), 147.7, 140.39,
140.35, 138.4, 137.8, 133.9, 132.5, 131.7 (t, J = 3.9 Hz), 129.1, 129.0, 128.7, 128.4 (,
J=3.4Hz),127.7,127.6,127.1, 126.0, 125.1, 124.4, 123.0, 117.4, 88.8 (dd, J = 21.2,
13.7 Hz), 75.0, 47.4 (t, J = 2.5 Hz), 31.5, 27.0 ppm.

19F NMR (471 MHz, CDCl3): & -87.9 (d, J = 35.8 Hz), -89.1 (dd, J = 35.8, 4.2 Hz)
ppm.

HRMS (ESI*): m/z: [M+H]* calcd for C31H24F.NO* 464.1820, found 464.1818.

[0] % p=196.0°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 97.3:2.7 (Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A=
254 nm); tmajor = 29.3 15 mln, tminor = 15896 mln
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0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 min
Peak number Retention time Area Height Area ratio

L35 fREnE [ alf il %

1 16.029 4272041 86024 50.926
2 30.041 4117509 35504 49074
23 8390449 121528 100.000

Figure S23. HPLC chromatography of the racemic product 14
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Figure S24. HPLC chromatography of chiral product 14
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(10bR,115)-11-(3,3-Difluoro-2-(naphthalen-2-yl)allyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 15

(0]

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 15 as a white solid (42.3 mg, 0.097 mmol, 48% yield). m.p. 47.1 —49.4 [1.

IH NMR (500 MHz, CDCl3): § 7.95 (d, J = 7.5 Hz, 1H), 7.90 — 7.84 (m, 3H), 7.75 (d,
J=8.0 Hz, 1H), 7.71 — 7.69 (m, 2H), 7.57 — 7.51 (m, 4H), 7.39 (d, J = 8.5 Hz, 1H),
7.36 (t, J = 7.5 Hz, 1H), 7.23 (d, J = 9.0 Hz, 1H), 7.10 (t, J = 7.5 Hz, 1H), 3.10 (dd, J =
11.0, 5.0 Hz, 1H), 2.36 — 2.31 (m, 1H), 1.77 — 1.72 (m, 1H), 1.47 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 167.3, 154.3 (dd, J = 292.8, 289.8 Hz), 147.7, 138.5,
137.8, 133.9, 133.4, 132.6, 132.5, 130.3 (t, J = 3.8 Hz), 129.1, 128.8, 128.7, 128.1,
127.7, 127.4 (t, J = 3.3 Hz), 126.7, 126.6, 126.0, 125.7 (t, J = 3.2 Hz), 125.2, 1245,
123.0, 117.4, 89.2 (dd, J = 21.4, 14.1 Hz), 75.0, 47.4, 31.8, 27.0 ppm.

19F NMR (471 MHz, CDCls): § -87.9 (d, J = 36.3 Hz), -89.3 (dd, J = 36.3, 4.2 Hz)
ppm.
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HRMS (ESI™): m/z: [M+Na]" calcd for C29H21F2NNaO* 460.1483, found 460.1485.

[a] b =19.2°(c = 0.25 in CHCl;3). The enantiomeric excess was analysed by HPLC:
e.r. = 97.5:2.5 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 25.461 l’l’lln, tminor = 18.927 mln.

rpAU

254nm,4nm b
40+ >
30;
20;
10;
10.0 . . . . 35.0 40.0 min
Peak number Retention time Area Height Area ratio
S fREnE i af i %
1 18.696 2582575 41989 48926
2 25.539 2695943 30116 51.074
2 5278518 72104 100.000

Figure S25. HPLC chromatography of the racemic product 15
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Figure S26. HPLC chromatography of chiral product 15
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(10bR,11S)-11-(3,3-Difluoro-2-(4-(methylsulfonyl)phenyl)allyl)-10b-methyl-
10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one, 16

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1 to 2/1, v/v)
afforded 16 a white solid (78.0 mg, 0.168 mmol, 84% yield). m.p. 158.9 — 160.5 [J.

'H NMR (500 MHz, CDCls3): 6 7.94 (d, J = 8.5 Hz, 3H), 7.73 - 7.69 (m, 2H), 7.57 (td,
J=75,1.0 Hz, 1H), 7.53 (d, J = 7.5 Hz, 1H), 7.38 — 7.34 (m, 3H), 7.11 (d, J = 8.0 Hz,
1H), 7.06 (td, J = 7.5, 1.0 Hz, 1H), 3.11 — 3.08 (m, 4H), 2.34 — 2.29 (m, 1H), 1.71 -
1.66 (m, 1H), 1.53 (s, 3H) ppm.

13C NMR (126 MHz, CDCl3): 5 167.1, 154.6 (dd, J = 295.7, 292.3 Hz), 147.4, 139.3,
138.9 (t, J = 4.4 Hz), 137.8, 137.7, 133.8, 132.6, 129.2, 128.93, 128.86 (t, J = 3.7 Hz),
127.9,125.9, 125.2, 124.4, 122.9, 117.5, 88.5 (dd, J = 22.3, 13.0 Hz), 74.9, 47.4, 44.5,
31.2, 26.9 ppm.

19F NMR (471 MHz, CDCl3): § -84.6 (d, J = 29.2 Hz), -86.5 (dd, J = 29.2, 3.8 Hz)
ppm.

HRMS (ESI™): m/z: [M+Na]" calcd for C2sH21F2NNaO3sS*™ 488.1102, found 488.1105.

[a]?°p=41.6°(c =0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 98.3:1.7 (Chiralpak AD-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A=
254 nm); tmajor = 22.195 l’nil’l, tminor = 25.935 min.
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Peak number Retention time Area Height Area ratio
L fEnE [ S il %
1 22.016 4896287 90467 50.252
2 25252 4847229 70121 49.748
it 9743516 160588 100.000
Figure S27. HPLC chromatography of the racemic product 16
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Figure S28. HPLC chromatography of chiral product 16
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Methyl 3-(1,1-difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-
isoindolo[2,1-a]indol-11-yl)prop-1-en-2-yl)benzoate, 17

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1, v/v)
afforded 17 as colorless oil (58.8 mg, 0.132 mmol, 66% yield).

IH NMR (500 MHz, CDCls): § 8.00 — 7.94 (m, 3H), 7.74 (d, J = 8.0 Hz, 1H), 7.70 (td,
J=175,1.0Hz, 1H), 7.58 — 7.53 (m, 2H), 7.50 — 7.44 (m, 2H), 7.36 (td, J = 7.5, 1.5 Hz,
1H), 7.16 (d, J = 7.0 Hz, 1H), 7.09 (td, J = 7.5, 1.0 Hz, 1H), 3.98 (s, 3H), 3.06 (dd, J =
10.5, 5.0 Hz, 1H), 2.30 — 2.25 (m, 1H), 1.73 — 1.67 (m, 1H), 1.50 (s, 3H) ppm.

13C NMR (126 MHz, CDCla): § 167.2, 166.8, 154.3 (dd, J = 293.7, 290.6 Hz), 147.6,
138.2, 137.8, 133.8, 133.3 (t, J = 4.2 Hz), 132.6, 132.5 (dd, J = 4.4, 3.0 Hz), 130.8,
129.1, 129.05, 129.02, 128.8, 128.7, 125.9, 125.1, 124.5, 123.0, 117.5, 88.6 (dd, J =
21.9, 13.7 Hz), 75.0, 52.5, 47.4 (t, J = 2.1 Hz), 31.4, 27.0 ppm.

19F NMR (471 MHz, CDCl3): & -87.1 (d, J = 33.9 Hz), -88.4 (dd, J = 34.4, 4.2 Hz)
ppm.

HRMS (ESI"): m/z: [M+Na]* calcd for Co7H21FoNNaO3* 468.1382, found 468.1383.

[a]?p=152.8°(c=0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 99.0:0.9 (Chiralpak AD-H, i-propanol/hexane = 15/85, flow rate 1.0 mL/min, A=
254 nm); tmajor = 11.3 11 mln, tminor = 10 123 mln
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oS fREnE [ % i %
1 9.985 3228847 156045 49.716
2 11292 3265799 149796 50.284
2t 6494646 305842 100.000

Figure S29. HPLC chromatography of the racemic product 17
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Figure S30. HPLC chromatography of chiral product 17
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(10bR,115)-11-(3,3-Difluoro-2-(4-fluorophenyl)allyl)-10b-methyl-10b,11-dihydro-
6H-isoindolo|2,1-a]indol-6-one, 18

)

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 18 as a white solid (49.2 mg, 0.121 mmol, 61% yield). m.p. 97.9 — 99.0 [1.

IH NMR (500 MHz, CDCls): § 7.94 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.68
(t, J = 7.5 Hz, 1H), 7.55 (t, J = 7.5 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.35 (t, J = 7.5
Hz, 1H), 7.22 — 7.20 (m, 2H), 7.14 (d, J = 7.5 Hz, 1H), 7.11 — 7.07 (m, 3H), 3.07 (dd,
J=105, 5.0 Hz, 1H), 2.23 — 2.18 (M, 1H), 1.66 — 1.60 (m, 1H), 1.51 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): & 167.2, 162.0 (d, J = 248.3 Hz), 154.1 (dd, J = 291.6,
290.1 Hz), 147.6, 138.2, 137.8, 133.8, 132.5, 129.84 — 129.72 (m, 2C), 129.1, 128.8,
125.9, 125.2, 124.4, 123.0, 117.5, 115.9 (d, J = 21.5 Hz), 88.3 (dd, J = 21.7, 14.2 Hz),
75.0, 47.3 (t, = 2.6 Hz), 31.8, 27.0 ppm.
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F NMR (471 MHz, CDCl3): 6 -88.5 (d, J = 37.2 Hz), -89.7 (dd, J = 37.2, 4.2 Hz), -
113.9 (m) ppm.

HRMS (ESI™): m/z: [M+Na]" calcd for C2sH1sF3NNaO* 428.1233, found 428.1230.

[0]® p=114.8°(c = 0.50 in CHCI5). The enantiomeric excess was determined by HPLC:
e.r. = 98.8:1.2 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 19.963 Il’lin, tminor = 14.339 min.
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Figure S31. HPLC chromatography of the racemic product 18
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Figure S32. HPLC chromatography of chiral product 18
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(10bR,11S)-11-(2-(4-Chlorophenyl)-3,3-difluoroallyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 19

0]

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 19 as yellow oil (53.2 mg, 0.126 mmol, 63% yield).

'H NMR (500 MHz, CDCl3): 6 7.94 (d, J=7.5Hz, 1H), 7.73 (d, J = 7.5 Hz, 1H), 7.68
(td, J=7.5, 1.0 Hz, 1H), 7.55 (td, J = 7.5, 1.0 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.38 —
7.34 (m, 3H), 7.17 (dd, J = 8.5, 1.5 Hz, 2H), 7.13 (d, J = 6.0 Hz, 1H), 7.08 (td, J = 7.5,
1.0 Hz, 1H), 3.06 (dd, J = 11.0, 5.0 Hz, 1H), 2.23 — 2.18 (m, 1H), 1.65 — 1.60 (m, 1H),
1.50 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): 6 167.2, 154.1 (dd, J = 293.2, 290.2 Hz), 147.6, 138.1,
137.8, 133.8, 133.4, 132.5, 131.3 (t, J = 4.2 Hz), 129.4 (t, J = 3.5 Hz), 129.14, 129.10,
128.8, 125.9, 125.2, 124.4,123.0, 117.5,88.3 (dd, J = 21.8, 13.7 Hz), 74.9, 47.4 (t, J =
2.1 Hz), 31.5, 27.0 ppm.

F NMR (471 MHz, CDCls): 6 -87.5 (d, J = 35.3 Hz), -88.8 (dd, J = 34.9, 3.8 Hz)
ppm.

HRMS (ESI*): m/z: [M+H]" calcd for CosH1sCIF2NO™ 422.1118, found 422.1121.
[0]* b =189.6°(c = 0.50 in CHCl53). The enantiomeric excess was determined analysed

by HPLC: e.r. = 98.2:1.8 (Chiralpak ID i-propanol/hexane = 10/90, flow rate 1.0
mL/min, A= 254 nm); tmajor = 37.932 min, tminor = 26.461 min.
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Peak number Retention time Area Height Area ratio
Wi fRENE il = il %

1 26.073 4881067 73854 50.827

2 38.951 4722214 51104 49.173

Sit 9603281 124958 100.000

Figure S33. HPLC chromatography of the racemic product 19
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Figure S34. HPLC chromatography of chiral product 19

(10bR,11S)-11-(2-(4-Bromophenyl)-3,3-difluoroallyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 20

This compound was prepared according to the general procedure 3.2, but the reaction
was run on 100 °C for 36 h. Purification by column chromatography on silica gel
(Petroleum ether/Ethyl acetate = 7/1, v/v) afforded 20 as colorless oil (41.0 mg, 0.088

mmol, 44% yield).

1H NMR (500 MHz, CDCls): § 7.94 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 7.5 Hz, 1H), 7.68
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(td, J = 7.5, 1.0 Hz, 1H), 7.56 (t, J = 7.5 Hz, 1H), 7.53 (d, J = 8.5 Hz, 2H), 7.49 (d, J =
7.5 Hz, 1H), 7.36 (td, J = 7.5, 1.5 Hz, 1H), 7.13 — 7.07 (m, 4H), 3.05 (dd, J = 10.5, 5.0
Hz, 1H), 2.23 — 2.17 (m, 1H), 1.65 — 1.59 (m, 1H), 1.51 (s, 3H) ppm.

13C NMR (126 MHz, CDCl3): 6 167.2, 154.1 (dd, J = 293.6, 290.7 Hz), 147.6, 138.2,
137.8, 133.9, 132.6, 132.1, 131.9 (t, J = 4.2 Hz), 129.7 (t, J = 3.4 Hz), 129.1, 128.9,
125.9, 125.2,124.5, 123.0, 121.6, 117.5, 88.4 (dd, J = 21.9, 13.7 Hz), 75.0, 47.4 (t,J =
2.5 Hz), 31.5, 27.0 ppm.

F NMR (471 MHz, CDCls): 6 -87.3 (d, J = 33.9 Hz), -88.6 (dd, J = 34.9, 4.2 Hz)
ppm.

HRMS (ESI*): m/z: [M+Na]" calcd for C2sHisBrF2NNaO™ 488.0432, found 488.0430.
[0]® p=174.4°(c = 0.25 in CHCI3). The enantiomeric excess was determined by HPLC:

e.r. = 95.7:4.3 (Chiralpak AD-H, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A=
254 nm); tmajor = 23.430 mln, tminor = 16.522 mln.
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Figure S35. HPLC chromatography of the racemic product 20

mAU

150-1254nm,4nm

430

100

50|

35



Peak number Retention time Area Height Area ratio

L miEH il - il %
1 16.522 420858 11086 4303
2 23430 | 9359107 152018 | 95.697
it f 9779966 164003 | 100.000

Figure S36. HPLC chromatography of chiral product 20
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(10bR,11S)-11-(2-(4-Acetylphenyl)-3,3-difluoroallyl)-10b-methyl-10b,11-dihydro-
6H-isoindolo[2,1-a]indol-6-one, 21

0]

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1, v/v)
afforded 21 as a white solid (68.9 mg, 0.160 mmol, 80% yield). m.p. 47.5 — 48.7 [1.

'H NMR (500 MHz, CDCls): 6 7.99 (d, J = 8.5 Hz, 2H), 7.94 (d, J = 7.5 Hz, 1H), 7.73
(d, J=8.0 Hz, 1H), 7.70 (t, J = 7.5 Hz, 1H), 7.56 (t, J = 7.5 Hz, 1H), 7.53 (d, J = 7.5
Hz, 1H), 7.37 — 7.34 (m, 3H), 7.13 (d, J = 7.0 Hz, 1H), 7.07 (t, J = 7.5 Hz, 1H), 3.07
(dd, J =11.0, 5.0 Hz, 1H), 2.63 (s, 3H), 2.31-2.26 (m, 1H), 1.70 — 1.65 (m, 1H), 1.51
(s, 3H) ppm.

13C NMR (126 MHz, CDCls): & 197.4, 167.2, 154.4 (dd, J = 295.2, 291.3 Hz), 147.5,
138.0, 137.8 (t, J = 4.3 Hz), 137.7, 136.0, 133.8, 132.6, 129.1, 128.85, 128.83, 128.1 (t,
J=3.7Hz),125.9, 125.1, 124.4, 122.9, 117.5, 88.9 (dd, J = 21.9, 13.2 Hz), 74.9, 47.4,
31.2, 26.9, 26.7 ppm.

19F NMR (471 MHz, CDCls): § -85.7 (d, J = 30.6 Hz), -87.1 (dd, J = 30.6, 3.8 Hz)
ppm.

HRMS (ESI*): m/z: [M+Na]" calcd for C27H21F2NNaO2* 452.1433, found 452.1435.

[0] % p=141.6°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 97.5:2.5 (Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A=
254 nm); tmajor - 40.135 min, tminor = 35813 mln
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Figure S37. HPLC chromatography of the racemic product 21
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Figure S38. HPLC chromatography of chiral product 21
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4-(1,1-Difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-
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isoindolo[2,1-a]indol-11-yl)prop-1-en-2-yl)benzonitrile, 22

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1 v/v) afforded
22 as a white solid (60.8 mg, 0.147 mmol, 74% yield). m.p. 137.7 — 139.9 [J.

'H NMR (500 MHz, CDCls): 8 7.94 (d, J = 7.5 Hz, 1H), 7.73 - 7.68 (m, 2H), 7.64 (d,
J=8.5Hz, 2H), 7.57 (t, J = 7.5 Hz, 1H), 7.53 (d, J = 8.0 Hz, 1H), 7.35 (td, J = 7.0, 1.5
Hz, 1H), 7.28 (d, J = 7.0 Hz, 2H), 7.09 — 7.03 (m, 2H), 3.10 (dd, J = 11.0, 5.0 Hz, 1H),
2.31-2.26 (m, 1H), 1.68 — 1.63 (m, 1H), 1.53 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): 6 167.1, 154.6 (dd, J = 296.1, 292.1 Hz), 147.4, 137.9
(t, J =4.5 Hz), 137.8, 137.7, 133.8, 132.6, 132.5, 129.2, 129.0, 128.6 (t, J = 3.9 Hz),
125.9,125.2,124.4,122.9,118.5,117.5,111.1, 88.7 (dd, J = 22.2, 12.6 Hz), 74.9, 47.5,
31.0, 26.9 ppm.

19F NMR (471 MHz, CDCl3): § -84.3 (d, J = 27.8 Hz), -86.1 (dd, J = 28.7, 3.3 Hz)
ppm.

HRMS (ESI*): m/z: [M+Na]" calcd for C26H1sF2N2NaO™* 435.1279, found 435.1278.

[a]?*p=221.6°(c=0.50 in CHCIs). The enantiomeric excess was determined by HPLC:
e.r. = 97.6:2.4 (Chiralpak ID, i-propanol/hexane = 40/60, flow rate 1.0 mL/min, A= 254
nm), tmajor = 20729 min, tminor = 16.569 min.
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Figure S39. HPLC chromatography of the racemic product 22
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Figure S40. HPLC chromatography of chiral product 22
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4-(1,1-Difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-
isoindolo[2,1-a]indol-11-yl)prop-1-en-2-yl)benzaldehyde, 23

(0]

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1, v/v)
afforded 23 as a white solid (66.7 mg, 0.160 mmol, 80% yield). m.p. 57.1 — 59.3 [1.

IH NMR (500 MHz, CDCls): § 10.02 (s, 1H), 7.95 (d, J = 7.5 Hz, 1H), 7.90 (d, J = 8.5
Hz, 2H), 7.73 (d, J = 7.5 Hz, 1H), 7.70 (td, J = 7.5, 1.0 Hz, 1H), 7.57 (td, J = 7.5, 1.0
Hz, 1H), 7.54 (d, J = 7.5 Hz, 1H), 7.40 (dd, J = 8.0, 1.5 Hz, 2H), 7.35 (td, J = 7.5, 1.0
Hz, 1H), 7.12 (d, J = 6.5 Hz, 1H), 7.07 (td, J = 7.5, 1.0 Hz, 1H), 3.09 (dd, J = 11.0, 5.0
Hz, 1H), 2.33 — 2.28 (m, 1H), 1.71 — 1.66 (m, 1H), 1.52 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 191.5, 167.2, 154.5 (dd, J = 296.0, 291.9 Hz), 147.5,
139.4 (t, J=4.4 Hz), 137.9, 137.8, 135.3, 133.8, 132.6, 130.1, 129.2, 128.9, 128.6 (t, J
= 3.4 Hz), 125.9, 125.2, 124.4, 123.0, 117.5, 89.0 (dd, J = 21.9, 12.9 Hz), 74.9, 47.5,
31.2, 26.9 ppm.
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19F NMR (471 MHz, CDCl3): § -84.9 (d, J = 29.2 Hz), -86.5 (dd, J = 29.2, 3.8 Hz)
ppm.

HRMS (ESI*): m/z: [M+Na]" calcd for: C2sH1sF2NNaO2* 438.1276, found 438.1274.

[a]?*p=136.0°(c=0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 98.9:1.1 (Chiralpak AD-H, i-propanol/hexane = 15/85, flow rate 1.0 mL/min, A=
254 nl’l’l); tmajor = 28.526 l’l’lln, tminor = 26.274 mln.
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Figure S41. HPLC chromatography of the racemic product 23
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Figure S42. HPLC chromatography of chiral product 23
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(10bR,11S)-11-(3,3-Difluoro-2-(2-fluorophenyl)allyl)-10b-methyl-10b,11-dihydro-
6H-isoindolo[2,1-a]indol-6-0ne, 24

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1, v/v)
afforded 24 as colorless oil (33.7 mg, 0.083 mmol, 42% yield).

IH NMR (500 MHz, CDCls): § 7.93 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.66
(t, J = 7.5 Hz, 1H), 7.54 (t, J = 7.5 Hz, 1H), 7.49 (d, J = 7.5 Hz, 1H), 7.35 (t, J = 7.5
Hz, 2H), 7.29 (d, J = 7.5 Hz, 1H), 7.22 — 7.14 (m, 3H), 7.11 (t, J = 7.5 Hz, 1H), 2.97
(dd, J = 10.5, 5.0 Hz, 1H), 2.23 — 2.18 (m, 1H), 1.72 — 1.67 (m, 1H), 1.48 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): & 167.3, 160.3 (d, J = 248.5 Hz), 153.7 (t, J = 291.3
Hz), 147.7, 138.5, 137.7, 133.8, 132.5, 130.6, 130.0 (d, J = 8.3 Hz), 129.0, 128.7, 125.9
(d, J = 2.8 Hz), 125.0, 124.7 (d, J = 3.5 Hz), 124.6, 123.2, 120.6 (J = 14.1 Hz), 117.3,
116.4 (d, J = 22.7 Hz), 84.1 (dd, J = 24.4, 17.0 Hz), 75.0, 47.6, 32.3, 27.1 ppm.

F NMR (471 MHz, CDCls): 6 -85.8 (dd, J = 31.6, 15.5 Hz), -88.6 (d, J = 31.6 Hz), -
112.7 (m) ppm.

HRMS (ESI?): m/z: [M+Na]" calcd for CasH1sFsNNaO™ 428.1233, found 428.1233.

[a] > p = 88.8 (¢ = 0.50 in CHCI5). The enantiomeric excess was determined by HPLC:
e.r. = 98.4:1.6 (Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A= 254
1’11’1’1), tmajor = 14.327 min, tminor = 10.543 min.
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Figure S43. HPLC chromatography of the racemic product 24
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Figure S44. HPLC chromatography of chiral product 24
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(10bR,11S)-11-(3,3-Difluoro-2-(thiophen-3-yl)allyl)-10b-methyl-10b,11-dihydro-
6H-isoindolo[2,1-a]indol-6-one, 25
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This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 25 as a white solid (41.2 mg, 0.105 mmol, 52% yield). m.p. 57.0 — 59.0 (1.

IH NMR (500 MHz, CDCls): §7.95 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.68
(t, J = 7.5 Hz, 1H), 7.57 — 7.53 (m, 2H), 7.36 — 7.33 (m, 2H), 7.07 — 7.03 (M, 4H), 3.22
(dd, J = 11.0, 4.5 Hz, 1H), 2.23 — 2.18 (m, 1H), 1.57 — 1.56 (m, 4H) ppm.

13C NMR (126 MHz, CDCl3): § 167.3, 154.5 (dd, J = 294.3, 289.2 Hz), 147.8, 138.2,
137.8, 133.9, 133.2 (t, J = 4.0 Hz), 132.6, 129.1, 128.8, 126.7 (dd, J = 5.9, 2.0 Hz),
126.22, 126.16, 125.2, 124.4, 123.0, 122.1 (t, J = 5.0 Hz), 117.4, 85.6 (dd, J = 23.6,
14.1 Hz), 75.1, 47.8, 31.3, 27.0 ppm.

19F NMR (471 MHz, CDCl3): 5 -86.0 (d, J = 34.9 Hz), -89.4 (d, J = 35.3 Hz) ppm.
HRMS (ESI*): m/z: [M+Na]" calcd for C23H17F2NNaOS* 416.0891, found 416.0889.

[0] % p=169.6°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 94.5:5.5 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 23.815 min, tminor = 13.670 min.
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Figure S45. HPLC chromatography of the racemic product 25
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Figure S46. HPLC chromatography of chiral product 25
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(10bR,11S)-11-(3,3-Difluoro-2-(quinolin-3-yl)allyl)-10b-methyl-10b,11-dihydro-
6H-isoindolo[2,1-a]indol-6-one, 26

o)

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1 to 3/1, v/v)
afforded 26 as a white solid (49.1 mg, 0.112 mmol, 56% yield). m.p. 57.7 — 58.3 [1.

'H NMR (500 MHz, CDClz3): & 8.85 (t, J = 2.0 Hz, 1H), 8.11 (d, J = 8.5 Hz, 1H), 7.95
(d,J=7.5Hz, 1H), 7.82 - 7.79 (m, 2H), 7.76 — 7.74 (m, 2H), 7.70 (t, J = 7.5, 1.5 Hz,
1H), 7.61 —7.53 (m, 3H), 7.34 (td, J = 7.5, 1.0 Hz, 1H), 7.19 (d, J = 7.5 Hz, 1H), 7.07
(t,J=7.5Hz,1H),3.15(dd, J=11.0,5.0 Hz, 1H), 2.42 — 2.37 (m, 1H), 1.79 - 1.74 (m,
1H), 1.52 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 167.2, 154.7 (dd, J = 294.5, 292.4 Hz), 149.6, 147.5,
147.1, 138.0, 137.9, 134.9 (t, J = 2.9 Hz), 133.8, 132.7, 130.1, 129.3, 129.2, 129.0,
128.0, 127.7, 127.4, 126.2 (t, J = 4.0 Hz), 125.9, 125.2, 124.5, 123.0, 117.6, 86.9 (dd,
J=22.6,14.0 Hz), 75.0, 47.6, 31.4, 26.9 ppm.
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19F NMR (471 MHz, CDCl3): § -85.7 (d, J = 32.0 Hz), -87.7 (dd, J = 32.0, 1.4 Hz)
ppm.

HRMS (ESI*): m/z: [M+H]* calcd for CasH21F2N.O* 439.1616, found 439.1614.
[0]?° b =64.0°(c = 0.50 in CHCIs). The enantiomeric excess was determined by HPLC:

e.r. = 98.4:1.6 (Chiralpak AD-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A=
254 nm); tmajor = 15.539 min, tminor = 9.394 min.
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Figure S47. HPLC chromatography of the racemic product 26
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Figure S48. HPLC chromatography of chiral product 26
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(10bR,11S)-11-(2-(Dibenzo[b,d]furan-4-yl)-3,3-difluoroallyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 27

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 27 as a white solid (50.3 mg, 0.105 mmol, 53% yield). m.p. 63.8 — 65.7 [1.

IH NMR (500 MHz, CDCl3): & 8.02 — 7.95 (m, 3H), 7.74 — 7.66 (m, 3H), 7.57 — 7.50
(m, 3H), 7.44 — 7.40 (m, 2H), 7.37 — 7.33 (m, 3H), 7.11 (t, J = 7.5 Hz, 1H), 2.95 (dd, J
=10.0, 5.0 Hz, 1H), 2.61 — 2.56 (m, 1H), 1.95 — 1.90 (m, 1H), 1.40 (s, 3H) ppm.

13C NMR (126 MHz, CDCl3): § 167.4, 156.0, 154.0 (dd, J = 291.6, 289.7 Hz), 153.8
(t, J = 1.1 Hz), 147.8, 138.7, 137.8, 133.8, 132.4, 129.0, 128.6, 127.8, 127.7, 126.0,
125.1, 124.5, 124.1, 123.35, 123.29, 123.2, 121.0, 120.6, 117.46 — 117.40 (m, 1C),
117.3,111.7, 85.5 (dd, J = 24.3, 16.0 Hz), 75.0, 47.7, 31.7, 27.1 ppm.

F NMR (471 MHz, CDCls): § -85.9 (dd, J = 31.6, 3.8 Hz), -88.6 (d, J = 31.6 Hz)
ppm.

HRMS (ESI™): m/z: [M+Na]" calcd for Cs1H21F2NNaO2* 500.1433, found 500.1436.
[a]?°p=89.6°(c = 0.50 in CHCl3). The enantiomeric excess was determined by HPLC:

e.r. = 97.2:2.8 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 23.523 l’nil’l, tminor = 11.431 min.
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Figure S49. HPLC chromatography of the racemic product 27
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Figure S50. HPLC chromatography of chiral product 27

(10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-10,10b-dimethyl-10b,11-dihydro-
6H-isoindolo[2,1-a]indol-6-one, 28

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 28 as a yellow solid (41.2 mg, 0.099 mmol, 50% yield). m.p. 42.4 —43.3 1.

IH NMR (500 MHz, CDCl3): § 7.79 (dd, J = 7.0, 1.5 Hz, 1H), 7.74 (d, J = 7.5 Hz,
1H), 7.47 — 7.42 (m, 2H), 7.35 (td, J = 7.5, 1.0 Hz, 1H), 7.22 (d, J = 8.0 Hz, 2H), 7.19
~7.16 (m, 3H), 7.09 (td, J = 7.5, 1.0 Hz, 1H), 3.11 (dd, J = 12.0, 3.5 Hz, 1H), 2.49 (s,

3H), 2.37 (s, 3H), 2.17 —2.12 (m, 1H), 1.62 — 1.56 (m, 1H), 1.51 (s, 3H) ppm.
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13C NMR (126 MHz, CDCls): § 166.6, 154.2 (dd, J = 291.9, 289.2 Hz), 145.6, 138.1,
137.5, 137.2, 134.4, 134.3, 132.6, 129.9 (t, J = 3.8 Hz), 129.6, 129.3, 128.7, 128.1 (t, J
=3.2 Hz), 126.1, 124.2, 122.8, 117.2, 88.7 (dd, J = 21.3, 14.6 Hz), 75.3, 46.8 (t, J = 2.4
Hz), 31.3, 24.8, 21.3, 19.0 ppm.

F NMR (471 MHz, CDCls): 6 -89.3 (d, J = 38.2 Hz), -90.4 (dd, J = 38.2, 5.2 Hz)
ppm.
HRMS (ESI™): m/z: [M+Na]" calcd for C27H23F2NNaO™ 438.1640, found 438.1640.

[0] % p=105.6°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 98.0:1.8 (Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A= 254
nm); tmajor = 22787 mil’l, tminor = 28.379 l’nll’l
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Figure S51. HPLC chromatography of the racemic product 28
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Figure S52. HPLC chromatography of chiral product 28

(10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-9,10b-dimethyl-10b,11-dihydro-6H-
isoindolo[2,1-a]indol-6-one, 29

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 29 as a yellow solid (46.3 mg, 0.111 mmol, 56% yield). m.p. 42.4 —43.3 (1.

!H NMR (500 MHz, CDCls): 67.81 (d, J=8.0 Hz, 1H), 7.71 (d, J = 8.0 Hz, 1H), 7.34
(t, J=7.5Hz, 2H), 7.29 (s, 1H), 7.24 (d, J = 8.0 Hz, 2H), 7.19 — 7.15 (m, 3H), 7.07 (td,
J =175, 1.0 Hz, 1H), 3.05 (dd, J = 10.5, 5.0 Hz, 1H), 2.55 (s, 3H), 2.38 (s, 3H), 2.25 —
2.19 (m, 1H), 1.68 — 1.63 (m, 1H), 1.46 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 167.5, 154.0 (dd, J = 291.7, 289.2 Hz), 148.1, 143.3,
138.4, 137.9, 137.5, 131.3, 130.1, 129.8 (t, J = 3.8 Hz), 129.7, 128.6, 128.0 (t, J = 3.3
Hz), 125.9, 124.9, 124.3, 1235, 117.3, 88.8 (dd, J = 21.0, 14.2 Hz), 74.8, 47.2, 31.6,
27.0, 22.2, 21.3 ppm.

19F NMR (471 MHz, CDCla): § -89.1 (d, J = 38.2 Hz), -90.2 (d, J = 37.7 Hz) ppm.
HRMS (ESI*): m/z: [M+H]* calcd for Co7H24F2NO* 416.1820, found 416.1826.

[0]® b =63.2°(c = 0.50 in CHCIs). The enantiomeric excess was determined by HPLC:
e.r. = 95.9:4.1 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 20.974 min, tminor = 9358 mln

49



REEE
oAIEMEEA Ch2 254nm

.495

Peak number Retention time Area Height Area ratio
HS fREnE [ s =l

1 9. 495 3141372 B0. 635 164145

2 21.980 3062521 49, 365 80248

St 6203893 100. 000 244393

Figure S53. HPLC chromatography of the racemic product 29
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Figure S54. HPLC chromatography of chiral product 29

(10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-8,10b-dimethyl-10b,11-dihydro-6H-
isoindolo[2,1-a]indol-6-one, 30

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)

afforded 30 as a yellow solid (49.3 mg, 0.119 mmol, 59% yield). m.p. 81.3 — 85.5 (7.
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'H NMR (500 MHz, CDCl3): 6 7.81 (d, J=7.5 Hz, 1H), 7.71 (d, J = 8.0 Hz, 1H), 7.35
—7.32 (m, 2H), 7.29 (s, 1H), 7.24 (d, J = 8.5 Hz, 2H), 7.19 — 7.15 (m, 3H), 7.08 (td, J
=7.0, 1.0 Hz, 1H), 3.05 (dd, J = 10.5, 5.0 Hz, 1H), 2.55 (s, 3H), 2.39 (s, 3H), 2.25 —
2.19 (m, 1H), 1.68 — 1.63 (m, 1H), 1.47 (s, 3H) ppm.

13C NMR (126 MHz, CDCl3): § 167.5, 154.0 (dd, J = 292.1, 289.2 Hz), 148.2, 143.3,
138.4, 138.0, 137.5, 131.3, 130.0, 129.8 (t, J = 3.9 Hz), 129.7, 128.6, 128.0 (t, J = 3.4
Hz), 125.9, 124.8, 124.2, 123.6, 117.3, 88.8 (dd, J = 21.0, 14.1 Hz), 74.7, 47.2, 31.6,
27.0, 22.2, 21.3 ppm.

19F NMR (471 MHz, CDCl3): § -89.1 (d, J = 37.7 Hz), -90.2 (dd, J = 38.2, 3.8 Hz)
ppm.

HRMS (ESI*): m/z: [M+Na]" calcd for C27H23F2NNaO* 438.1640, found 438.1648.

[0]® p=180.0°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 96.7:3.3 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 19.669 Il’lln, tminor = 8.924 mln.
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Figure S55. HPLC chromatography of the racemic product 30
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Figure S56. HPLC chromatography of chiral product 30
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(10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-8-methoxy-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 31

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 6/1, v/v)
afforded 31 as a yellow solid (48.1 mg, 0.111 mmol, 56% yield). m.p. 54.4 — 56.2 1.

IH NMR (500 MHz, CDCls): § 7.72 (d, J = 7.5 Hz, 1H), 7.40 (d, J = 2.5 Hz, 1H), 7.38
(d, J = 8.5 Hz, 1H), 7.35 (td, J = 7.5, 1.0 Hz, 1H), 7.24 — 7.22 (m, 3H), 7.19 — 7.16 (m,
3H), 7.09 (td, J = 7.5, 1.0 Hz, 1H), 3.89 (s, 3H), 3.02 (dd, J = 10.5, 5.0 Hz, 1H), 2.38
(s, 3H), 2.22 — 2.17 (m, 1H), 1.66 — 1.61 (m, 1H), 1.46 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 167.3, 160.6, 154.0 (dd, J = 292.1, 289.2 Hz), 140.0,
138.7, 137.8, 137.5, 135.2, 129.8 (t, J = 3.8 Hz), 129.6, 128.6, 128.0 (t, J = 3.3 Hz),
126.0, 124.4, 123.8, 120.9, 117.3, 107.5, 88.8 (dd, J = 21.0, 14.0 Hz), 74.6, 55.8, 47.3
(t, J = 2.6 Hz), 31.7, 27.0, 21.3 ppm.

19F NMR (471 MHz, CDCls): § -89.2 (d, J = 38.2 Hz), -90.2 (dd, J = 37.7, 3.8 Hz)
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ppm.

HRMS (ESI™): m/z: [M+Na]" calcd for C27H23F2NaNO2" 454.1589, found 454.1589.

[0]® p=208.8°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 97.1:2.9 (Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A= 254
nm); tmajor = 27.163 min, tminor = 32.959 min.

mAU

254nm,4nm 3 B
] ) ©
7.5 oi
] (32]
5.0
25-
0.0
-2'57: T N N N ‘ ‘ ‘ ‘ ‘ ‘
15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 min
Peak number Retention time Area Height Area ratio
s | fREHE il s %
1 27.333 717451 11523 49842
2 32.605 721992 8601 50.158
2it 1430443 20124 100.000
Figure S57. HPLC chromatography of the racemic product 31
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Figure S58. HPLC chromatography of chiral product 31
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(10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-8-fluoro-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 32

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 10/1, v/v)
afforded 32 as yellow oil (52.3 mg, 0.125 mmol, 62% yield).

IH NMR (500 MHz, CDCls): §7.72 (d, J = 8.0 Hz, 1H), 7.60 (dd, J = 7.5, 2.5 Hz, 1H),
7.46 (dd, J = 8.5, 4.5 Hz, 1H), 7.39 — 7.34 (m, 2H), 7.24 (d, J = 8.0 Hz, 2H), 7.19 - 7.17
(m, 3H), 7.11 (td, J = 7.5, 1.5 Hz, 1H), 3.06 (dd, J = 10.5, 5.0 Hz, 1H), 2.39 (s, 3H),
2.20 — 2.15 (m, 1H), 1.69 — 1.63 (m, 1H), 1.48 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): & 166.0 (d, J = 3.3 Hz), 163.4 (d, J = 249.4 Hz), 154.0
(dd, J = 292.3, 289.5 Hz), 143.3 (d, J = 2.6 Hz), 138.5, 137.6, 137.5, 136.1 (d, J = 8.4
Hz), 129.7, 128.8, 128.0 (t, J = 3.2 Hz), 126.0, 124.7, 124.6 (d, J = 8.4 Hz), 120.1,
119.9, 117.4, 111.8 (d, J = 23.2 Hz), 88.7 (dd, J = 20.9, 14.5 Hz), 74.7, 47.3 (d, J = 2.6
Hz), 31.7 (d, J = 1.3 Hz), 27.1, 21.3 ppm.

19F NMR (471 MHz, CDCls): & -89.1 (d, J = 37.7 Hz), -90.0 (d, J = 37.2 Hz), -111.7
(m) ppm.
HRMS (ESI*): m/z: [M+Na]* calcd for C2sH20FsNNaO™ 442.1389, found 442.1392.

[0] % p=124.8°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 97.0:3.0 (Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A= 254
nm); tmajor = 22133 I’Illl’l, tminor = 19.141 Il’lln.
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Peak number

Retention time

Area

Height

Area ratio

oS fEnE [ =k %
1 19.113 1297543 28887 40816
2 23.009 1307149 21372 50.184
St 2604692 50258 100.000
Figure S59. HPLC chromatography of the racemic product 32
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Figure S60. HPLC chromatography of chiral product 32
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(10bR,11S)-8-Chloro-11-(3,3-difluoro-2-(p-tolylallyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 33

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/ Ethyl acetate = 10/1, v/v)

afforded 33 as yellow oil (48.7 mg, 0.112 mmol, 56% yield).

IH NMR (500 MHz, CDCl3): § 7.90 (d, J = 2.0 Hz, 1H), 7.71 (d, J = 7.5 Hz, 1H), 7.63
(dd, J = 8.0, 2.5 Hz, 1H), 7.43 (d, J = 8.0 Hz, 1H), 7.36 (td, J = 8.0, 1.5 Hz, 1H), 7.23
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(d, J=8.0Hz, 2H), 7.17 (d, J = 7.5 Hz, 3H), 7.11 (td, J = 7.5, 1.0 Hz, 1H), 3.06 (dd, J
=10.5,5.0 Hz, 1H), 2.39 (s, 3H), 2.20 — 2.15 (m, 1H), 1.68 — 1.63 (m, 1H), 1.47 (s, 3H)
ppm.

13C NMR (126 MHz, CDCls): § 165.8, 154.0 (dd, J = 292.1, 289.2 Hz), 145.9, 138.3,
137.6, 137.5, 135.6, 135.4, 132.6, 129.7, 129.6 (t, J = 3.9 Hz), 128.8, 127.9 (t, J = 3.0
Hz), 126.1, 125.2, 124.7, 124.3, 117.4, 88.7 (dd, J = 20.9, 14.5 Hz), 74.8, 47.3, 31.6,
26.9, 21.3 ppm.

18F NMR (471 MHz, CDCls): § -89.0 (d, J = 37.2 Hz), -89.9 (d, J = 38.2 Hz) ppm.
HRMS (ESI™): m/z: [M+Na]" calcd for C26H20CIF2NNaO™ 458.1094, found 458.1095.

[0]* b =89.6°(c = 0.25 in CHCIs). The enantiomeric excess was determined by HPLC:
e.r. = 95.5:4.5 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 8.899 min, tminor = 6.995 l’nil’l.
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Figure S61. HPLC chromatography of the racemic product 33
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Peak number Retention time Area Height Area ratio

HS frEnE [ =14 il %
1 6.995 187294 13112 4518
2 8.899 3958415 158323 95.482
23t [ 4145709 171435 | 100.000

Figure S62. HPLC chromatography of chiral product 33

(10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-10b-methyl-8-(trifluoromethyl)-
10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one, 34

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 34 as yellow oil (52.9 mg, 0.113 mmol, 56% yield).

IH NMR (500 MHz, CDCl): § 8.21 (s, 1H), 7.93 (dd, J = 8.0, 1.5 Hz, 1H), 7.74 (d, J
= 8.0 Hz, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.38 (td, J = 7.5, 1.5 Hz, 1H), 7.24 — 7.20 (m,
3H), 7.17 — 7.12 (m, 3H), 3.13 (dd, J = 10.5, 5.0 Hz, 1H), 2.39 (s, 3H), 2.19 — 2.15 (m,
1H), 1.70 -1.65 (m, 1H), 1.51 (s, 3H) ppm.

13C NMR (126 MHz, CDCl3): § 165.6, 154.0 (dd, J = 292.6, 289.4 Hz), 151.0, 138.2,
137.7, 137.4, 134.7, 131.8 (q, J = 33.0 Hz), 129.7, 129.5 (t, J = 3.8 Hz), 129.2 (t, J =
3.8 Hz), 128.9, 127.9 (t, J = 3.2 Hz), 126.1, 124.9, 123.76 (q, J = 273.3 Hz), 123.78,
122.4 (g, J = 3.8 Hz), 117.5, 88.6 (dd, J = 20.9, 14.5 Hz), 75.2, 47.4 (t, J = 2.3 Hz),
31.6, 26.9, 21.3 ppm.

F NMR (471 MHz, CDCls): § -62.3 (s), -89.0 (d, J = 37.7 Hz), -89.8 (dd, J = 37.7,
3.8 Hz) ppm.

HRMS (ESI*): m/z: [M+Na]"calcd for C27H20FsNNaO™ 492.1357, found 492.1359.

[0a]® b =31.2°(c = 0.50 in CHCIs). The enantiomeric excess was determined by HPLC:
e.r. = 96.7:3.3 (Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A= 254
nm); tmajor - 10707 mil‘l, tminor - 20.307 min.
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Figure S63. HPLC chromatography of the racemic product 34
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Figure S64. HPLC chromatography of chiral product 34
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(10bR,115)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-2,10b-dimethyl-10b,11-dihydro-6H-
isoindolo[2,1-a]indol-6-one, 35

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 35 as colorless oil (50.9 mg, 0.123 mmol, 61% yield).

IH NMR (500 MHz, CDCls): 8 7.92 (d, J = 7.5 Hz, 1H), 7.66 (t, J = 7.0 Hz, 1H), 7.60
(d, J=8.0 Hz, 1H), 7.53 (t, J = 7.5 Hz, 1H), 7.49 (d, J = 7.5 Hz, 1H), 7.23 (d, J = 8.0
Hz, 2H), 7.17 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 9.5 Hz, 1H), 6.95 (s, 1H), 3.03 (dd, J =
10.5, 5.5 Hz, 1H), 2.38 (s, 3H), 2.32 (s, 3H), 2.21 — 2.15 (m, 1H), 1.68 — 1.62 (m, 1H),
1.47 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 167.2, 154.0 (dd, J = 291.9, 289.2 Hz), 147.7, 138.7,
137.4, 135.4, 133.99, 133.98, 132.3, 129.8 (t, J = 3.9 Hz), 129.6, 129.0, 128.9, 128.0 (t,
J=3.3Hz), 126.7,125.0, 123.0, 116.9, 88.9 (dd, J = 21.2, 14.4 Hz), 75.1, 47.4 (t, J =
2.5 Hz), 31.6, 26.9, 21.4, 21.2 ppm.

F NMR (471 MHz, CDCls): § -89.1 (d, J = 38.2 Hz), -90.4 (d, J = 38.2 Hz) ppm.
HRMS (ESI™): m/z: [M+Na]" calcd for C27H23F2NNaO™ 438.1640, found 438.1641.

[a]?°p=73.6°(c = 0.50 in CHCl3). The enantiomeric excess was determined by HPLC:
e.r. = 96.4:3.6 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 35.453 min, tminor = 8609 mln
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2it 4052250 92740 100.000

Figure S65. HPLC chromatography of the racemic product 35
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Figure S66. HPLC chromatography of chiral product 35

(10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-2-methoxy-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 36

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 36 as a yellow solid (56.2 mg, 0.130 mmol, 65% yield). m.p. 38.0 — 39.7 (7.

IH NMR (500 MHz, CDCls): § 7.92 (d, J = 7.5 Hz, 1H), 7.66 (t, J = 7.5 Hz, 1H), 7.63
(d, J = 8.5 Hz, 1H), 7.54 (t, J = 8.0 Hz, 1H), 7.49 (d, J = 7.5 Hz, 1H), 7.23 (d, J = 8.0
Hz, 2H), 7.19 (d, J = 8.0 Hz, 2H), 6.87 (dd, J = 8.5, 3.0 Hz, 1H), 6.73 (d, J = 2.5 Hz,
1H), 3.78 (s, 3H), 3.02 (dd, J = 10.5, 5.0 Hz, 1H), 2.38 (s, 3H), 2.22 — 2.17 (m, 1H),
1.69 — 1.63 (m, 1H), 1.47 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 167.2, 156.9, 154.0 (dd, J = 291.8, 289.2 Hz), 147.6,
140.1, 137.5, 133.9, 132.2, 131.4, 129.7, 129.0, 127.9 (t, J = 3.4 Hz), 124.9, 122.9,
117.8,113.2,112.6,88.9 (J = 20.9, 14.1 Hz), 75.3,55.8, 47.5 (t, J = 2.3 Hz), 31.4, 26.9,
21.2 ppm.

19F NMR (471 MHz, CDCls): § -89.0 (d, J = 37.7 Hz), -90.1 (dd, J = 38.2, 4.2 Hz)

60



ppm.

HRMS (ESI™): m/z: [M+Na]" calcd for C27H23F2NNaO2* 454.1589, found 454.1587.

[a]* p=27.2°(c = 0.50 in CHCls). The enantiomeric excess was determined by HPLC:
e.r. = 98.4:1.6 (Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A=
254 nm); tmajor = 22.043 Il’lln, tminor = 8.713 mln.
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Figure S67. HPLC chromatography of the racemic product 36
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Figure S68. HPLC chromatography of chiral product 36
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(10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-2-fluoro-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 37

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 10/1, v/v)
afforded 37 as a white solid (53.2 mg, 0.123 mmol, 63% yield). m.p. 39.3 —41.7 [1.

IH NMR (500 MHz, CDCl3):  7.94 (d, J = 7.5 Hz, 1H), 7.70 — 7.64 (m, 2H), 7.56 (t,
J=75Hz, 1H), 7.50 (d, J = 8.0 Hz, 1H), 7.25 (d, J = 8.0 Hz, 2H), 7.18 (d, J = 7.5 Hz,
2H), 7.05 (td, J = 9.0, 2.5 Hz, 1H), 6.87 (dd, J = 8.0, 2.0 Hz, 1H), 3.03 (dd, J = 10.5,
4.5 Hz, 1H), 2.39 (s, 3H), 2.24 — 2.18 (m, 1H), 1.67 — 1.61 (m, 1H), 1.49 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): 6 167.4, 160.0 (d, J = 243.4 Hz), 154.1 (dd, J = 292.3,
289.2 Hz), 147.6,140.4 (d, J=8.3 Hz),137.7,134.0 (d, J = 1.8 Hz), 133.7, 132.6, 129.8,
129.5 (t, J = 3.4 Hz), 129.2, 127.9 (t, J = 3.2 Hz), 125.2, 123.0, 118.1 (d, J = 8.8 Hz),
115.2 (d, J = 23.6 Hz), 113.5 (d, J = 24.3 Hz), 88.6 (dd, J = 21.2, 14.6 Hz), 75.4, 47.5,
31.4,26.9, 21.3 ppm.

F NMR (471 MHz, CDClg): § -88.9 (d, J = 37.2 Hz), -89.7 (dd, J = 37.2, 3.8 Hz), -
118.0 (m) ppm.

HRMS (ESI?): m/z: [M+Na]* calcd for CosH20FsNNaO™ 442.1389, found 442.1389.

[a]?p=253.6°(c=0.50 in CHCI5). The enantiomeric excess was determined by HPLC:
e.r. = 97.7:2.3 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 14.445 l’nil’l, tminor = 8.760 min.
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Peak number Retention time Area Height Area ratio
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Figure S69. HPLC chromatography of the racemic product 37
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Figure S70. HPLC chromatography of chiral product 37
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(10bR,11S)-2-Chloro-11-(3,3-difluoro-2-(p-tolyl)allyl)-10b-methyl-10b,11-
dihydro-6H-isoindolo[2,1-a]indol-6-one, 38

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 10/1, v/v)
afforded 38 as yellow oil (54.1 mg, 0.124 mmol, 62% yield).

IH NMR (500 MHz, CDCls): ) § 7.94 (d, J = 7.5 Hz, 1H), 7.69 (t, J = 7.5 Hz, 1H),
7.63 (d, J = 8.0 Hz, 1H), 7.57 (t, J = 7.5 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.31 (dd, J
= 8.5, 2.0 Hz, 1H), 7.24 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 7.5 Hz, 2H), 7.09 (d, J = 1.5
Hz, 1H), 3.05 (dd, J = 10.5, 5.0 Hz, 1H), 2.39 (s, 3H), 2.23 - 2.18 (m, 1H), 1.68 — 1.62

(m, 1H), 1.48 (s,

3H) ppm.

13C NMR (126 MHz, CDCls): § 167.3, 154.1 (dd, J = 292.3, 289.0 Hz), 147.5, 140.3,
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137.7, 136.5, 133.6, 132.7, 129.8, 129.6, 129.5 (t, J = 3.5 Hz), 129.2, 128.7, 127.9 (t, J
= 3.3 Hz), 126.3, 125.3, 123.1, 118.2, 88.6 (dd, J = 21.0, 14.7 Hz), 75.3, 47.5, 31.4,

27.0, 21.3 ppm.

19F NMR (471 MHz, CDCls): & -88.9 (d, J = 37.2 Hz), -89.8 (dd, J = 37.2, 3.3 Hz)

ppm.

HRMS (ESI™): m/z: [M+Na]" calcd C2sH20CIF2NNaO* 458.1094, found 458.1092.

[0] % p=152.0°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:

e.r. = 97.1:2.9 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 l’lm); tmaj()r = 21.695 l’nil’l, tmin()r = 8488 mln
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Figure S71. HPLC chromatography of the racemic product 38
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Figure S72. HPLC chromatography of chiral product 38
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(10bS,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-10b-phenyl-10b,11-dihydro-6H-
isoindolo[2,1-a]indol-6-one, 39

o

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 39 as a white solid (33.6 mg, 0.072 mmol, 36% yield). m.p. 75.7 - 80.8 (1. 'H
NMR (500 MHz, CDCls): 6 7.92 (d, J =8.0 Hz, 1H), 7.83 (d, J = 7.5 Hz, 1H), 7.59 (d,
J =45 Hz, 2H), 7.51 — 7.48 (m, 1H), 7.39 (d, J = 7.5 Hz, 2H), 7.35 — 7.32 (m, 1H),
7.29 —7.26 (m, 4H), 7.20 (t, J = 7.5 Hz, 2H), 7.15 (t, J = 7.0 Hz, 1H), 7.06 — 7.02 (m,
2H), 3.72 (dd, J = 10.5, 5.5 Hz, 1H), 2.50 — 2.45 (m, 1H), 2.41 (s, 3H), 1.90 — 1.85 (m,
1H) ppm.

13C NMR (126 MHz, CDCls): 6 168.1, 154.1 (dd, J = 292.3, 288.9 Hz), 147.0, 142.8,
138.4, 138.3, 137.7, 133.2, 132.7, 129.8, 129.1, 128.9, 128.8, 127.99, 127.98, 127.96,
125.6, 125.2, 124.9, 124.8, 124.1, 117.3, 88.9 (dd, J = 20.9, 14.4 Hz), 80.4, 48.7, 32.0,
21.3 ppm.

19F NMR (471 MHz, CDCla): § -88.8 (d, J = 36.7 Hz), -89.8 (d, J = 36.7 Hz) ppm.

HRMS (ESI*): m/z: [M+Na]" calcd for CsiH2sF2NNaO™ 486.1640, found 486.1641.
[0] % p=174.4°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 99.1:0.9 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A=
254 nm); tmajor = 19.531 min, tminor = 21.791 min.
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Figure S73. HPLC chromatography of the racemic product 39
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Figure S74. HPLC chromatography of chiral product 39
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(10bR,11S)-10b-Butyl-11-(3,3-difluoro-2-(p-tolyl)allyl)-10b,11-dihydro-6H-
isoindolo[2,1-a]indol-6-one, 40

o

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)

afforded 40 as colorless oil (58.5 mg, 0.132 mmol, 66% yield).

1H NMR (500 MHz, CDCls): § 7.93 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.67
(t, J = 7.0 Hz, 1H), 7.55 (t, J = 7.5 Hz, 1H), 7.47 (d, J = 7.5 Hz, 1H), 7.34 (t, J = 7.5
Hz, 1H), 7.24 (d, J = 8.0 Hz, 2H), 7.19 — 7.15 (m, 3H), 7.08 (t, J = 7.5 Hz, 1H), 3.06
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(dd, J = 11.0, 5.0 Hz, 1H), 2.39 (s, 3H), 2.27 — 2.22 (m, 1H), 1.84 — 1.81 (m, 2H), 1.67
~1.61 (m, 1H), 1.07 — 1.01 (m, 3H), 0.66 (t, J = 7.0 Hz, 3H), 0.61 — 0.55 (m, 1H) ppm.

13C NMR (126 MHz, CDCls): § 168.0, 154.0 (dd, J = 291.7, 289.2 Hz), 146.4, 139.0,
138.1, 137.5, 134.7, 132.4, 129.8 (t, J = 3.4 Hz), 129.7, 129.0, 128.6, 128.0 (t, J = 3.3
Hz), 125.9, 125.0, 124.4, 123.1, 117.3, 88.8 (dd, J = 21.3, 14.4 Hz), 78.2, 47.2, 38.9,
31.4, 25.2, 22.6, 21.3,13.9 ppm.

19F NMR (471 MHz, CDCls): § -89.1 (d, J = 37.7 Hz), -90.1 (d, J = 38.2, 4.2 Hz) ppm.
HRMS (ESI™): m/z: [M+Na]" calcd for CogH27FoNNaO™ 466.1953, found 466.1954.

[a] b =20.8°(c = 0.50 in CHCIs). The enantiomeric excess was determined by HPLC:
e.r. = 97.8:2.2 (Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A=
254 nm); tmajor = 5.806 min, tminor = 4.633 l’nil’l.
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Peak number Retention time Area Height Area ratio
Hs fREnE [ i [Tt

1 4. 736 1801174 178652 49 434

2 5.921 1842421 162531 50. 566

St 3643594 341183 100. 000

Figure S75. HPLC chromatography of the racemic product 40
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Figure S76. HPLC chromatography of chiral product 40

2-(3-((10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-6-oxo-6H-isoindolo[2,1-
alindol-10b(11H)-yl)propyl)isoindoline-1,3-dione, 41

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1, v/v)
afforded 41 as a white solid (48.3 mg, 0.084 mmol, 42% yield). m.p. 69.5—70.9 (1.

'H NMR (500 MHz, CDClz): 6 7.83 (d, J = 7.5 Hz, 1H), 7.66 (dd, J = 5.5, 3.0 Hz, 2H),
7.61 (d, J =8.0 Hz, 1H), 7.58 — 7.56 (m, 3H), 7.45 (t, J = 8.0 Hz, 1H), 7.37 (d,J=7.5
Hz, 1H), 7.24 (t, J = 7.5 Hz, 1H), 7.14 (d, J = 8.0 Hz, 2H), 7.09 — 7.05 (m, 3H), 6.99 (t,
J=7.0 Hz, 1H), 3.33 (td, J = 7.0, 3.0 Hz, 2H), 2.97 (dd, J = 10.5, 4.5 Hz, 1H), 2.30 (s,
3H), 2.15 — 2.10 (m, 1H), 1.90 — 1.77 (m, 2H), 1.55 — 1.50 (m, 1H), 1.42 — 1.33 (m,
1H), 0.97 — 0.88 (m, 1H) ppm.

13C NMR (126 MHz, CDCls): § 168.2, 167.9, 154.0 (dd, J = 291.8, 289.4 Hz), 145.7,
138.6, 137.9, 137.5, 134.5, 134.0, 132.7, 132.0, 129.7, 129.6 (t, J = 3.5 Hz), 129.2,
128.7,127.9 (t, J = 3.3 Hz), 125.9, 125.1, 124.4, 123.3, 123.0, 117.5, 88.7 (dd, J = 21.0,
14.6 Hz), 77.6, 47.2, 37.6, 36.1, 31.4, 22.6, 21.3 ppm.

19F NMR (471 MHz, CDCls): 5 -89.1 (d, J = 37.7 Hz), -90.1 (d, J = 38.2, 4.2 Hz) ppm.
HRMS (ESI"): m/z: [M+Na]* calcd for CasH2sF2N2NaO3s* 597.1960, found 597.1960.

[a]?°p=99.2°(c = 0.50 in CHCl3). The enantiomeric excess was determined by HPLC:
e.r. = 96.9:3.1 (Chiralpak AD-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A=
254 nm); tmajor = 17.596 l’nil’l, tminor = 9.509 min.
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Peak number Retention time Area Height Area ratio
S fREnE i =R s

1 9.415 279091 14322 49. 786

2 17.224 261487 6828 50.214

S35 560579 21149 100. 000

Figure S77. HPLC chromatography of the racemic product 41
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Figure S78. HPLC chromatography of chiral product 41

4-(1,1-Difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-
isoindolo[2,1-a]indol-11-yl)prop-1-en-2-yl)phenyl adamantane-1-carboxylate, 42

This compound was prepared according to the general procedure 3.2. Purification by

column chromatography on silica gel (Petroleum ether/Ethyl acetate =

7/1, v/v)

afforded 42 as a white solid (62.0 mg, 0.110 mmol, 55% yield). m.p. 71.2 —72.5 [1.

IH NMR (500 MHz, CDCls): § 7.94 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.68
(t, J = 7.5 Hz, 1H), 7.56 (t, J = 7.5 Hz, 1H), 7.49 (d, J = 7.5 Hz, 1H), 7.36 (t, = 7.5
Hz, 1H), 7.27 (d, J = 7.0 Hz, 2H), 7.15 (d, J = 7.5 Hz, 1H), 7.12 — 7.08 (m, 3H), 3.07
(dd, J = 10.5, 4.5 Hz, 1H), 2.22 — 2.16 (m, 1H), 2.11 — 2.07 (m, 9H), 1.81 — 1.76 (m,
6H), 1.66 — 1.60 (m, 1H), 1.50 (s, 3H) ppm.
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13C NMR (126 MHz, CDCls): 6 176.3, 167.3, 154.2 (dd, J = 292.4, 290.2 Hz), 150.4,
147.7, 138.3, 137.8, 133.9, 132.5, 130.1 (t, J = 3.5 Hz), 129.11, 129.08, 128.8, 125.9,
125.2, 1245, 123.0, 122.2, 117.5, 88.4 (dd, J = 21.7, 14.1 Hz), 75.0, 47.3, 41.2, 38.9,
36.5, 31.7, 28.0, 27.0 ppm.

19F NMR (471 MHz, CDCl3): 5 -88.4 (d, J = 35.8 Hz), -89.5 (dd, J = 36.3, 4.2 Hz)

ppm.

HRMS (ESI™): m/z: [M+Na]" calcd for CssHssF2NNaOs* 588.2321, found 588.2320.

[a]%°p=92.8°(c =0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 96.3:3.7 (Chiralpak ID, i-propanol/hexane = 40/60, flow rate 1.0 mL/min, A= 254
Ilm), tmajor = 21 .916 1’1’111’1, tminor = 12.362 mln.
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S fREiE m#l = 5 mils
1 12. 737 40353679 871596 49. 727
2 22. 161 40796747 383209 50.273
| S 81150426 1254605 100. 000
1
Figure S79. HPLC chromatography of the racemic product 42
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Peak number Retention time Area Height Area ratio

Hs f#EHHE [7E =14 s
12. 362 211897 6107 3.658
2 21.916 5580173 66539 96. 342
St 5792070 72646 100. 000

Figure S80. HPLC chromatography of chiral product 42
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4-(1,1-Difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-isoindolo
[2,1-a]indol-11-yl)prop-1-en-2-yl)phenyl 2-(4-isobutylphenyl)propanoate, 43

O

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 43 as a yellow solid (62.6 mg, 0.106 mmol, 53% yield). m.p. 43.3 —44.0 (7.

'H NMR (500 MHz, CDCls): 6 7.93 (d, J=7.5 Hz, 1H), 7.73 (d, J = 7.5 Hz, 1H), 7.66
(t, J=7.5Hz, 1H), 7.54 (t, J = 7.5 Hz, 1H), 7.47 (d, J = 7.5 Hz, 1H), 7.36 — 7.31 (m,
3H), 7.25-7.23 (m, 2H), 7.16 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 7.0 Hz, 1H), 7.09 — 7.05
(m, 3H), 3.96 (q, J = 7.0 Hz, 1H), 3.04 (dd, J = 10.5, 3.5 Hz, 1H), 2.48 (d, J = 7.5 Hz,
2H), 2.20 — 2.15 (m, 1H), 1.90 — 1.85 (m, 1H), 1.62 (d, J = 7.5 Hz, 4H), 1.48 (s, 3H),
0.92 (d, J = 6.5 Hz, 6H) ppm.

13C NMR (126 MHz, CDCl3): § 173.3, 167.2, 154.1 (dd, J = 293.1, 289.8 Hz), 150.1,
147.6, 141.0, 138.3, 137.7, 137.1, 133.8, 132.5, 130.3 (t, J = 4.0 Hz), 129.6, 129.0 (t, J
= 3.9 Hz), 128.7, 127.3, 125.9, 125.1, 124.4, 123.0, 122.0, 117.4, 88.4 (dd, J = 21.9,
14.2 Hz), 75.0, 47.2, 45.3, 45.1, 31.6, 30.3, 26.9, 22.5, 18.6 ppm.

19F NMR (471 MHz, CDCl3): § -88.2 (dd, J = 35.8, 12.2 Hz), -89.4 (d, J = 35.3 Hz)
ppm.

HRMS (ESI?): m/z: [M+Na]* calcd for CasHssFoNNaO3z* 614.2477, found 614.2478.

[0]® b =43.2°(c = 0.50 in CHCl5). The enantiomeric excess was determined by HPLC:
e.r. = 97.0:3.0 (Chiralpak ID, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A= 254
I‘lm); tmajor = 21412 mll‘l, tmin()r = 12.475 mln.
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Figure S81. HPLC chromatography of the racemic product 43
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Figure S82. HPLC chromatography of chiral product 43
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(S)-2,5,7,8-Tetramethyl-2-((4S,8S)-4,8,12-trimethyltridecyl)chroman-6-yl 3-(1,1-




difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-isoindolo[2,1-
alindol-11-yl)prop-1-en-2-yl)benzoate, 44

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 44 as colorless oil (107.8 mg, 0.128 mmol, 64% vyield).

'H NMR (500 MHz, CDCls): 6 8.21 (d, J = 7.0 Hz, 1H), 8.18 (s, 1H), 7.94 (d, J = 7.5
Hz, 1H), 7.73 (d, J=8.0 Hz, 1H), 7.66 (t, J = 7.5 Hz, 1H), 7.58 — 7.53 (m, 4H), 7.35 (t,
J=75Hz 1H), 7.18 (d, J = 7.5 Hz, 1H), 7.09 (t, J = 7.5 Hz, 1H), 3.11 (dd, J = 10.0,
4.0 Hz, 1H), 2.65 (t, J = 6.5 Hz, 2H), 2.35 — 2.29 (m, 1H), 2.16 (s, 3H), 2.11 (s, 3H),
2.07 (s, 3H), 1.88 — 1.78 (m, 2H), 1.75—1.70 (m, 1H), 1.61 — 1.58 (m, 1H), 1.53 - 1.50
(m, 4H), 1.44 — 1.38 (m, 3H), 1.29 — 1.24 (m, 11H), 1.16 — 1.06 (m, 6H), 0.89 — 0.85
(m, 14H) ppm.

13C NMR (126 MHz, CDCls): 6 167.3, 164.9, 154.4 (t, J = 292.4 Hz), 149.7, 147.6,
140.6, 138.3, 137.8, 133.8, 133.5, 133.1, 132.7, 130.4, 129.4, 129.2, 129.1, 128.9, 126.9,
125.8,125.2,124.5,123.4,123.0, 117.7, 117.5, 88.6 (dd, J = 21.9, 13.6 Hz), 75.3, 75.0,
47.4,40.5, 39.8, 39.5, 37.6, 37.4, 32.92, 32.87, 32.81, 31.4, 31.3,31.1, 28.1, 27.1, 24.9,
246,243, 23.9,22.9, 22.8, 21.2, 20.8, 19.9, 19.8, 13.3, 12.4, 12.0 ppm.

18F NMR (471 MHz, CDCls): & -86.7 (d, J = 33.4 Hz), -88.1 (d, J = 34.4 Hz) ppm.
HRMS (ESI"): m/z: [M+Na]* calcd for CssHes7F2NNaO4* 866.4930, found 866.4928.

[0]* b =10.4°(c = 0.50 in CHCIs). The enantiomeric excess was determined by HPLC:
d.e. = 98.6:1.4 (Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =
254 nm); tmajor = 9.197 min, tminor = 8.167 min.
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St | 7683800 317829 100. 000

Figure S83. HPLC chromatography of the racemic product 44
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Figure S84. HPLC chromatography of chiral product 44
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(E)-3,7-Dimethylocta-2,6-dien-1-yl  3-(1,1-difluoro-3-((10bR,11S)-10b-methyl-6-
0x0-10b,11-dihydro-6H-isoindolo[2,1-a]indol-11-yl)prop-1-en-2-yl)benzoate, 45

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 7/1, v/v)
afforded 45 as colorless oil (36.6 mg, 0.064 mmol, 32% yield).

1H NMR (500 MHz, CDCls): 6 8.01 — 8.00 (m, 2H), 7.95 (d, J = 7.5 Hz, 1H), 7.73 (d,
J =8.0 Hz, 1H), 7.69 (td, J = 7.5, 1.0 Hz, 1H), 7.58 — 7.53 (m, 2H), 7.51 — 7.47 (m,
2H), 7.36 (td, J = 8.0, 1.5 Hz, 1H), 7.16 (d, J = 7.5 Hz, 1H), 7.09 (td, J = 7.5, 1.0 Hz,
1H), 5.54 — 5.51 (m, 1H), 5.12 — 5.10 (m, 1H), 4.91 (d, J = 7.0 Hz, 2H), 3.06 (dd, J =
10.5, 4.5 Hz, 1H), 2.30 — 2.24 (m, 1H), 2.16 — 2.11 (m, 4H), 1.81 (s, 3H), 1.73 — 1.69
(m, 1H), 1.68 (s, 3H), 1.61 (s, 3H), 1.50 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 167.3, 166.4, 154.3 (t, J = 293.7 Hz), 147.7, 142.9,
138.3, 137.8, 137.8, 133.9, 133.2, 132.6, 132.5, 132.1, 131.3, 129.1, 129.0, 128.85,
128.78, 125.9, 125.2, 124.5, 123.8, 123.1, 118.3, 117.5, 88.6 (dd, J = 21.4, 13.6 Hz),
75.0, 62.3, 47.3,39.7, 31.4, 27.1, 26.4, 25.8, 17.9, 16.8 ppm.

19F NMR (471 MHz, CDCla): § -87.1 (d, J = 33.9 Hz), -88.3 (d, J = 33.9 Hz) ppm.

HRMS (ESI?): m/z: [M+Na]* calcd for CssHssF2NNaO3z* 590.2477, found 590.2477.
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[0]® b =76.0°(c =0.10 in CHCI3). The enantiomeric excess was determined by HPLC:
e.r. = 93.0:7.0 (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A =

254 l’lm); tmajor = 10.784 min, tminor = 9328 Il’llIl
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St 8888154 348725 100. 000
Figure S85. HPLC chromatography of the racemic product 45
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Figure S86. HPLC chromatography of chiral product 45
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N-(3-(1,1-Difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-
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isoindolo[2,1-a]indol-11-yl)prop-1-en-2-yl)phenyl)-5-(2,5-dimethylphenoxy)-2,2-
dimethylpentanamide, 46

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1, v/v)
afforded 46 as a white solid (64.7 mg, 0.102 mmol, 51% vyield). m.p. 47.6 —48.9 [.

IH NMR (500 MHz, CDCls): § 7.91 (d, J = 7.5 Hz, 1H), 7.71 (d, J = 7.5 Hz, 1H), 7.67
—7.64 (M, 2H), 7.54 — 7.49 (m, 3H), 7.38 (d, J = 8.0 Hz, 1H), 7.32 (t, J = 8.0 Hz, 2H),
7.18 (d, J = 7.5 Hz, 1H), 7.08 — 7.04 (m, 2H), 6.99 (d, J = 7.5 Hz, 1H), 6.65 (d, J = 7.5
Hz, 1H), 6.62 (s, 1H), 3.98 — 3.96 (m, 2H), 3.17 (dd, J = 11.0, 5.0 Hz, 1H), 2.28 — 2.24
(m, 4H), 2.17 (s, 3H), 1.87 (s, 4H), 1.65 — 1.60 (m, 1H), 1.51 (s, 3H), 1.39 (s, 6H) ppm.

13C NMR (126 MHz, CDCls): 6 176.0, 167.5, 156.9, 154.2 (dd, J = 293.7, 289.7 Hz),
147.9, 138.61, 138.55, 137.8, 136.7, 133.7, 133.5 (t, J = 3.7 Hz), 132.6, 130.4, 129.4,
129.0, 128.6,126.1, 125.0, 124.6, 123.9, 123.5, 123.4,121.0, 119.9, 119.2, 117.3, 112.2,
88.8 (dd, J = 21.3, 13.2 Hz), 75.1, 68.0, 47.3, 43.0, 37.8, 31.4, 27.0, 25.8, 25.7, 25.3,
21.5, 16.0 ppm.

19F NMR (471 MHz, CDCla): § -87.5 (d, J = 35.3 Hz), -88.3 (d, J = 35.3 Hz) ppm.
HRMS (ESI*): m/z: [M+H]* calcd for CaoHaiFaN203* 635.3080, found 635.3080.

[a]?°p=27.2°(c = 0.50 in CHCl3). The enantiomeric excess was determined by HPLC:
e.r. = 94.2:5.8 (Chiralpak AD-H, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A=
254 nm); tmajor = 5.024 min, tminor = 6.100 l’nil’l.
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Figure S87. HPLC chromatography of the racemic product 46
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Figure S88. HPLC chromatography of chiral product 46

N-(3-(1,1-Difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-
isoindolo[2,1-a]indol-11-yl)prop-1-en-2-yl)phenyl)-2-(11-0x0-6,11-
dihydrodibenzo[b,e]oxepin-2-yl)acetamide, 47

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 2/1, v/v)
afforded 47 as a white solid (58.3 mg, 0.089 mmol, 45% yield). m.p. 126.9 — 135.2 [1.

IH NMR (500 MHz, CDCla): § 8.23 (d, J = 2.5 Hz, 1H), 7.97 (s, 1H), 7.91 (d, J = 8.0
Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.65 (t, J = 7.0 Hz, 1H),
7.61(d, J = 7.5 Hz, 2H), 7.58 — 7.54 (m, 2H), 7.51 (t, J = 7.5 Hz, 1H), 7.46 (t, J= 7.5
Hz, 1H), 7.37 (d, J = 7.5 Hz, 1H), 7.32 — 7.29 (m, 3H), 7.15 (d, J = 7.0 Hz, 1H), 7.08
(d, J = 8.5 Hz, 1H), 7.05 — 7.02 (m, 2H), 5.19 (s, 2H), 3.78 (s, 2H), 3.12 (dd, J = 10.5,
4.5 Hz, 1H), 2.23 — 2.18 (m, 1H), 1.64 — 1.59 (m, 1H), 1.48 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 191.1, 169.3, 167.6, 160.8, 154.1 (t, J = 290.8 Hz),
147.8, 140.4, 138.5, 137.7, 136.5, 135.6, 133.6, 133.4, 133.0, 132.7, 132.6, 129.5,
129.42, 129.38, 129.0, 128.6, 128.5, 128.0, 126.0, 125.4, 124.9, 124.6, 124.0, 123.4,
121.7, 119.5, 119.0, 117.3, 88.8 (dd, J = 21.3, 13.4 Hz), 75.2, 73.7, 47.2, 43.7, 31.3,

26.9 ppm.
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19F NMR (471 MHz, CDCla): § -87.7 (d, J = 35.3 Hz), -88.4 (d, J = 34.9 Hz) ppm.

HRMS (ESI*): m/z: [M+Na]" calcd for Ca1Hs0F2N2NaO4* 675.2066, found 675.2064.

[a]* b =76.0°(c = 0.25 in CHCIs). The enantiomeric excess was determined by HPLC:
e.r. =90.9:9.1 (Chiralpak ID, i-propanol/hexane = 40/60, flow rate 1.0 mL/min, A = 254

Ill’n); tmajor = 21 .075 mln, tminor = 16.292 Il’lln.

my.
fEEEA 254m
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30+
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21.209

25 5.0 75

Peak number Retention time Area Height Area ratio
Li%a) fREnE i = il

1 16.349 2057715 41632 50.110

2 21.209 2048707 29130 49.890

St 4106422 70762 100. 000

Figure S89. HPLC chromatography of the racemic product 47
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Figure S90. HPLC chromatography of chiral product 47
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2-(1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)-N-(3-(1,1-difluoro-3-
((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-isoindolo[2,1-a]indol-11-
yl)prop-1-en-2-yl)phenyl)acetamide, 48

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1 to 2/1, v/v)
afforded 48 as a white solid (79.4 mg, 0.107 mmol, 53% yield). m.p. 53.1 —55.2 [1.

'H NMR (500 MHz, CDCl3): 6 7.89 (d, J = 7.5 Hz, 1H), 7.71 (s, 1H), 7.68 — 7.64 (m,
4H), 7.59 (d, J = 7.5 Hz, 1H), 7.53 (t, J = 7.5 Hz, 1H), 7.49 — 7.47 (m, 3H), 7.29 (d, J
= 8.0 Hz, 1H), 7.26 (d, J = 8.5 Hz, 1H), 7.21 (d, J = 8.0 Hz, 1H), 7.14 (d, J = 7.5 Hz,
1H), 7.04 (t, J = 7.5 Hz, 3H), 6.92 (d, J = 9.0 Hz, 1H), 6.74 (dd, J = 9.0, 2.5 Hz, 1H),
3.86 (s, 2H), 3.81 (s, 3H), 3.13 (dd, J =10.5, 5.0 Hz, 1H), 2.49 (s, 3H), 2.25-2.19 (m,
1H), 1.65 — 1.59 (m, 1H), 1.50 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 168.6, 168.5, 167.5, 156.4, 154.1 (dd, J = 293.3, 289.7
Hz), 147.8, 139.7, 138.5, 138.2, 137.7, 136.8, 133.7, 133.6, 133.5 (t, J = 4.2 Hz), 132.7,
131.3,131.1, 130.4, 129.4, 129.3, 129.0, 128.6, 126.0, 125.0, 124.5, 124.2, 123.3, 119.7,
119.2,117.3, 115.3, 112.5, 112.3, 101.2, 88.7 (dd, J = 21.3, 13.1 Hz), 75.1, 55.9, 47.2,
33.5, 31.3, 27.0, 13.6 ppm.

19F NMR (471 MHz, CDCls): 5 -88.35 (d, J = 36.3 Hz), -89.44 (dd, J = 36.3, 3.8 H2)
ppm.
HRMS (ESI*): m/z: [M+Na]* calcd for CasHa4CIF2N3NaOs* 764.2098, found 764.2098.

The enantiomeric excess was determined by HPLC: e.r. = 94.1:5.9 (Chiralpak AD-H,
i-propanol/hexane = 40/60, flow rate 1.0 mL/min, A= 254 nm); tmajor = 21.178 min, tminor
=15.534 min. [a]® p=27.2°(c = 0.50 in CHCl5).

mv
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FEMEEA Ch2 254nm
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125 15.0 175 200 225 250 275 300 min
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S AL [TE = mis
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Figure S91. HPLC chromatography of the racemic product 48
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Figure S92. HPLC chromatography of chiral product 48

(10bR,11S)-11-(3,3-Difluoro-2-((8R,9S,13S,14S)-13-methyl-17-o0xo-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-3-ylallyl)-
10b-methyl-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one, 49

This compound was prepared according to the general procedure 3.2. Purification by
column chromatography on silica gel (Petroleum ether/Ethyl acetate = 5/1 to 3/1, v/v)
afforded 49 as a white solid (59.6 mg, 0.106 mmol, 53% yield). m.p. 137.1 — 139.9 [.

IH NMR (500 MHz, CDCls): § 7.93 (d, J = 7.5 Hz, 1H), 7.73 (d, J = 7.5 Hz, 1H), 7.68
(td, J = 7.0, 1.0 Hz, 1H), 7.55 (t, J = 7.5 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.37 — 7.32
(m, 2H), 7.19 (d, J = 7.5 Hz, 1H), 7.10 (td, J = 7.5, 1.0 Hz, 1H), 7.04 (d, J = 8.0 Hz,
1H), 6.93 (s, 1H), 3.11 (dd, J = 11.0, 5.0 Hz, 1H), 2.95 — 2.93 (m, 1H), 2.55 — 2.53 (m,
1H), 2.46 — 2.43 (m, 1H), 2.33 (td, J = 11.0, 4.0 Hz, 1H), 2.23 — 2.06 (M, 4H), 2.01 —
1.98 (m, 1H), 1.70 — 1.52 (m, 8H), 1.51 (s, 3H), 0.93 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): § 220.9, 167.3, 154.1 (dd, J = 292.4, 289.7 Hz), 147.8,
139.3, 138.5, 137.8, 137.1, 133.9, 132.5, 130.3 (t, J = 3.2 Hz), 129.0, 128.8, 128.7,
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126.1,125.9,125.3,125.1, 124.4, 123.0, 117.4, 88.7 (dd, J = 20.9, 14.1 Hz), 75.0, 50.6,
48.1,47.4,44.5,38.1, 36.0, 31.7, 31.6, 29.6, 27.0, 26.5, 25.7, 21.7, 14.0 ppm.

19F NMR (471 MHz, CDCla): § -88.8 (d, J = 37.7 Hz), -89.8 (d, J = 37.7 Hz) ppm.

HRMS (ESI™): m/z: [M+Na]" calcd for Cs7HssF2NNaO2* 586.2528, found 586.2528.

[0]® p=103.2°(c = 0.50 in CHCI3). The enantiomeric excess was determined by HPLC:
d.e. =99.4:0.6 (Chiralpak AD-H, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A=
254 nm); tmajor = 11.132 Il’lln, tminor = 6.849 mln.

mv.

FEMEEA Ch nm
i ME3A Ch2 254nm
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100
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25+
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1 7.128 2392689 140266 50. 906

2 13.090 2307485 65965 49.094

St 4700174 206231 100. 000

Figure S93. HPLC chromatography of the racemic product 49
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Figure S94. HPLC chromatography of chiral product 49
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5. Gram-Scale Synthesis and Further Derivatizations

5.1 Gram-Scale Synthesis of Product 3

Me F
= NiBryeglyme (10.0 mol%) F\
NP CFs L1 (12.0 mol%) Me
Br + - > i
Me Mn (3.0 equiv)
1 2

N
DMF (50.0 mL) o Me

90°C,48h O
3

(5.0 mmol) (2.0 equiv) 1.25 g, 62% yield, 95% ee

An oven-dried Schlenk tube (250 mL) was charged with NiBrzeglyme (0.5 mmol,
154.3 mg, 10.0 mol%), L1 (0.6 mmol, 198.8 mg, 12.0 mol%), Mn dust (15.0 mmol,
824.0 mg, 3.0 equiv.), 1 (5.0 mmol, 1.0 equiv, 1.57 g), 2 (10.0 mmol, 2.0 equiv, 1.86 g),
and DMF (50.0 mL). The reaction mixture was allowed to stir under N> atmosphere at
90 °C (oil bath) for 48 h. After this time, the tube was cooled to room temperature then
the reaction mixture was vacuumed to remove the volatiles. The residue was diluted
with DCM (~50 mL) and filtered through a triangular suction filter funnel with a thin
layer of celite, and the filtrate was concentrated under vacuum. The crude mixture was
then purified by column chromatography on silica gel (Petroleum ether/Ethyl acetate =
10:1 to 7:1, v/v) to afford the desired product 3 as a yellow solid (1.25 g, 62%, 95% ee).
The enantiomeric excess was determined by HPLC: e.r. = 97.7:2.3 (Chiralpak AD-H,
i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A= 254 nm); tmajor = 18.841 min, tminor
=15.363 min.

mAU

75-P54nm,4nm

50 %

25 / Y, &
Peak number Retention time Area Height Area ratio
gs fREnE i il [Tt
1 14,384 2013628 38769 50. 903
2 18. 364 1942172 25091 49 097
S 3955800 63859 100. 000

Figure S95. HPLC chromatography of the racemic product 3
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1 15.363 21469 285 2.312
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Figure S96. HPLC chromatography of chiral product 3

5.2 Further Transformations of 3°'°

Me

DBU (30.0 mol%)

+ TMSCN >
DMSO, 50 °C, 24 h

3,95% ee (3.0 equiv) 50
0.1 mmol
To a solution of 3 (0.1 mmol, 1.0 equiv, 40.1 mg) and trimethylsilyl cyanide (0.3
mmol, 3.0 equiv, 29.8 mg) in 2.0 mL anhydrous DMSO was added DBU (4.6 mg, 30.0
mol%). The mixture was stirred at 50 °C for 24 h. After completion of the reaction, the
reaction mixture was vacuumed to remove the volatiles. The residue was diluted with
DCM (~10 mL) and filtered through a triangular suction filter funnel with a thin layer
of celite, and the filtrate was concentrated under vacuum. The crude product was
purified by column chromatography on silica gel, eluting with petroleum ether/ethyl
acetate = 10:1 (v/v) to afford the product 50 as colorless oil (31.0 mg, 0.076 mmol, 76%
yield, E/Z =1.1:1).

'H NMR (500 MHz, CDCl3): 6 7.95 (m, 1H), 7.76 — 7.67 (m, 2H), 7.60 — 7.53 (m,
1.5H), 7.48 (d, J = 8.0 Hz, 0.5H), 7.40 — 7.36 (m, 1H), 7.27 — 7.26 (m, 2H), 7.22 (d, J
=8.0 Hz, 1H), 7.19 — 7.02 (m, 3H), 3.12 (dd, J = 10.5, 4.5 Hz, 1H), 2.53 (dt, J = 14.5,
4.5 Hz, 0.5H), 2.40 (d, J = 3.5 Hz, 3H), 2.36 (dt, J = 14.0, 4.5 Hz, 0.5H), 1.80 — 1.75
(m, 1H), 1.50 (d, J = 6.5 Hz, 3H) ppm.

13C NMR (126 MHz, CDCls): § 167.1, 166.8, 147.31, 147.26, 140.6, 140.5, 137.9,
137.8, 137.7, 137.0, 136.9, 136.8, 133.9, 133.8, 133.3 (d, J = 8.4 Hz), 132.75, 132.68,
131.1(d,J=6.9 Hz), 130.2, 129.9, 129.34, 129.31, 129.2, 129.1, 128.85, 128.83, 128.3

(d, J = 4.8 Hz), 128.0 (d, J = 2.6 Hz), 126.2, 125.6, 125.5, 125.3, 124.7, 124.4, 123.0,
83



117.7,112.6 (d, J = 47.4 Hz), 111.5 (d, J = 47.6 Hz), 75.02, 74.96, 48.0 (d, J = 2.5 Hz),
47.1(d,J=2.3Hz), 35.5, 34.5, 27.0, 26.8, 21.49, 21.45 ppm.

19F NMR (471 MHz, CDCl3): § -121.8 (s), -125.0 (d, J = 2.4 Hz) ppm.
HRMS (ESI™): m/z: [M+Na]" calcd for C27H2:FN2NaO* 431.1530, found 431.1538.

Me, Me

Ne
% § K3PO, (2.0 equiv) / Me,
+ / “N
g 1
o)

DMF, 120 °C O
3,95% ee (2.0 equiv) 51

0.1 mmol

/
F
F

)

An oven-dried Schlenk tube (20 mL) was charged with indole (0.2 mmol, 2.0 equiv,
23.4 mg), 3 (0.1 mmol, 1.0 equiv, 40.1 mg), K3PO4 (0.2 mmol, 2.0 equiv, 42.6 mg) and
DMF (1.0 mL). Then the reaction was stirred at 120 °C for 24 h. After completion of
the reaction, the reaction mixture was vacuumed to remove the volatiles. The residue
was diluted with DCM (~10 mL) and filtered through a triangular suction filter funnel
with a thin layer of celite, and the filtrate was concentrated under vacuum. The crude
mixture was then purified by column chromatography on silica gel (Petroleum
ether/Ethyl acetate = 10:1, v/v) to afford 51 as a white solid (38.9 mg, 0.078 mmol, 78%
yield, 94 % ee, E/Z = 6.5:1). m.p. 87.2-91.4 [].

'H NMR (500 MHz, CDCl): 5 7.97 (d, J = 7.5 Hz, 1H), 7.81 (d, J = 7.5 Hz, 1H), 7.71
(t, = 7.5 Hz, 1H), 7.59 — 7.52 (m, 3H), 7.46 (t, J = 7.5 Hz, 1H), 7.30 (d, J = 7.0 Hz,
1H), 7.22 - 7.19 (m, 3H), 7.16 — 7.13 (m, 1H), 6.98 (d, J = 7.5 Hz, 2H), 6.74 (d, J = 8.0
Hz, 2H), 6.54 (d, J = 3.5 Hz, 1H), 6.36 (d, J = 3.5 Hz, 1H), 3.13 (dd, J = 12.0, 4.0 Hz,
1H), 2.47 (dt, J = 14.0, 4.0 Hz, 1H), 2.26 (s, 3H), 1.99 (t, = 12.5 Hz, 1H), 1.52 (s, 3H)
ppm. [0] ?° p =48.8°(c = 0.5 in CHCl5).

13C NMR (126 MHz, CDCls): 167.3, 148.1, 146.0 (d, J = 266.2 Hz), 138.5, 138.0,
137.5, 135.9, 134.0, 132.6, 131.9 (d, J = 3.2 Hz), 129.7, 129.0, 128.9, 128.7, 127.6,
127.5, 126.5, 125.3, 124.2, 123.1, 123.0, 121.4, 121.3, 121.0, 117.5, 110.5 (d, J = 27.7
Hz), 105.1, 75.2, 47.3, 33.6, 27.0, 21.3.

F NMR (471 MHz, CDCl3): -87.7 (s, minor), -88.7 (s, major).
HRMS (ESI*): m/z: [M+Na]" calcd for CssH27FN2NaO* 521.2000, found 521.1994.

The enantiomeric excess was determined by HPLC: e.r. = 97.0:3.0 (Chiralpak AD-H,
i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A= 254 nm); tmajor = 22.194 min, tminor
=11.005 min.
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Figure S97. HPLC chromatography of the racemic product 51
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Figure S98. HPLC chromatography of chiral product 51

Me,

Me,

§ KsPO, (2.0 equiv)
F + [ /> >
N DMF, 120 °C
3,95% ee (2.0 equiv) 52
0.1 mmol

An oven-dried Schlenk tube (20 mL) was charged with azole (0.2 mmol, 2.0 equiv,
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20.2 mg), 3 (0.1 mmol, 1.0 equiv, 40.1 mg), K3PO4 (0.2 mmol, 2.0 equiv, 42.6 mg) and
DMEF (1.0 mL). Then the reaction was stirred at 120 °C for 24 h. After completion of
the reaction, the reaction mixture was vacuumed to remove the volatiles. The residue
was diluted with DCM (~10 mL) and filtered through a triangular suction filter funnel
with a thin layer of celite, and the filtrate was concentrated under vacuum. The crude
mixture was then purified by column chromatography on silica gel (Petroleum
ether/Ethyl acetate = 3:1 to 2:1, v/v) to afford the product 52 as light yellow oil (32.8
mg, 0.073 mmol, 73% yield, 95 % ee). [a] * b = 60.8°(c = 0.25 in CHCl5).

IH NMR (500 MHz, CDCls): 5 7.96 (d, J = 7.5 Hz, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.69
(t, J = 7.5 Hz, 1H), 7.58 (t, J = 7.5 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.40 (t, J = 7.5
Hz, 1H), 7.23 (d, J = 7.5 Hz, 1H), 7.16 — 7.10 (m, 4H), 6.96 (br, 1H), 6.83 (d, J = 8.0
Hz, 2H), 6.72 (br, 1H), 3.12 (dd, J = 10.5, 5.0 Hz, 1H), 2.37 — 2.33 (m, 4H), 1.97 - 1.92
(m, 1H), 1.51 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): & 167.2, 147.7, 138.5, 138.3, 138.0, 134.0, 132.5,
130.21, 131.18, 130.1, 129.1, 128.9, 127.79, 127.76, 125.8, 125.2, 124.2, 123.1, 117.6,
110.6 (d, J = 23.6 Hz), 75.1, 47.1, 34.2, 26.9, 21.3 ppm.

F NMR (471 MHz, CDCls): § -91.5 (s) ppm.
HRMS (ESI"): m/z: [M+H]" calcd for CaoH2sFN3O* 450.1976, found 450.1974.

The enantiomeric excess was determined by HPLC: e.r. = 97.3:2.7 (Chiralpak AD-H,
i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A= 254 nm); tmajor = 13.623 min, tminor
=7.018 min.

— T
5.0

Peak number Retention time Area Height Area ratio
L fRErE i = il

1 7.853 3254882 208662 51.108

2 15. 702 3113727 82757 48. 892

2t 6368608 291419 100. 000

Figure S99. HPLC chromatography of the racemic product 52
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Figure S100. HPLC chromatography of chiral product 52

Me,

Pd/C (10 mol%)
B,(OH),4 (2.0 equiv)
H,0 (80 pL)

Me

g

3,95% ee
0.1 mmol

/
F
F

)

DCM, 50 °C

An oven-dried Schlenk tube (10 mL) was charged with tetrahydroxydiboron (0.2
mmol, 2.0 equiv, 17.9 mg), and Pd/C (0.01 mmol, 0.1 equiv, 10% wt, 10.2 mg). The
tube was capped with a septum, degassed and backfilled with argon. The vial was
charged with 2.0 mL of dichloromethane followed with gem-difluoroalkene 3 (0.12
mmol, 41.4 mg) and 80 pL of water. The mixture was heated at 50 <C for 36 h
(monitored by TLC). The solution was then filtered through a celite plug and washed
with DCM. The crude product was purified by column chromatography on silica gel,
eluting with petroleum ether/ethyl acetate = 10:1 (v/v) to afford the product 53 as
inseparable mixture of diastereoisomers (colorless oil, 27.8 mg, 0.069 mmol, 69%, dr
=1.3:1)

H NMR (500 MHz, CDCls): § 7.94 (d, J = 7.5 Hz, 1H), 7.89 (d, J = 7.5 Hz, 1.3H),
7.75 — 7.66 (m, 5H), 7.58 — 7.51 (m, 4H), 7.48 (t, J = 7.5 Hz, 1H), 7.39 — 7.33 (m,
2.4H), 7.29 — 7.28 (m, 3.5H), 7.20 — 7.19 (m, 3H), 7.13 (t, J = 7.5 Hz, 2.5H), 7.07 (t, J
=8.0 Hz, 2.7H), 6.90 (t, J = 7.5 Hz, 2.7H), 5.80 - 5.33 (m, 1.5H), 3.28 — 3.25 (m, 1.3H),
3.07 —2.98 (m, 2H), 2.90 (dd, J = 12.5, 3.5 Hz, 1H), 2.41 (s, 3H), 2.28 (s, 3.8H), 1.75
—1.67 (M, 3.9H), 1.53 (s, 4H), 1.43 (s, 3H) ppm.
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13C NMR (126 MHz, CDCls): & 167.2, 167.1, 147.9, 147.7, 139.6, 138.4, 138.0,
137.83, 137.78, 137.6, 134.0, 138.9, 132.7, 132.5, 132.0, 131.9, 130.0, 129.7, 129.2,
129.1,128.8, 128.6, 128.4, 126.3, 126.2, 125.2, 125.1, 124.6, 124.3, 123.3, 122.9, 118.2,
117.9, 117.6, 75.52, 75.49, 47.7, 46.2, 33.4, 30.7, 27.2, 26.8, 21.3, 21.1 ppm.

F NMR (471 MHz, CDCls): -114.8 (dd, J =56.0, 13.2 Hz), -115.4 (dd, J = 56.5, 13.2
Hz),-120.7 (dd, J = 56.5, 15.1 Hz), -122.7 (dd, J = 57.0, 17.9 Hz), -123.2 (dd, J = 56.5,
17.4 Hz) ppm.

HRMS (ESI*): m/z: [M+H]" calcd for C26H23F2NONa* 426.1640, found 426.1635.

Me

B(CgFs5)3 (10.0 mol%) /
+ Ph,SiH, = F
Toluene, r.t. 2 h

3,95% ee (2.0 equiv) 54
0.2 mmol

In the glove box, to a solution of 3 (0.2 mmol, 1.0 equiv, 80.3 mg), B(CeFs)3 (0.02
mmol, 10.0 mol%, 10.2 mg) in toluene (1.0 mL) was added PhoSiH> (0.4 mmol, 2.0
equiv, 73.7 mg) and toluene (1.0 mL). Then the reaction was stirred at room temperature
for 2 h. After completion of the reaction, the reaction mixture was concentrated under
vacuum. The crude product was purified by column chromatography on silica gel,
eluting with petroleum ether/ethyl acetate = 20:1 (v/v) to afford the product 54 (65.8
mg, 0.177 mmol, 85% yield, 94% ee). [a] ** p = 36.0°(c = 0.50 in CHCl5).

IH NMR (500 MHz, CDCls): & 7.33 — 7.26 (m, 5H), 7.24 — 7.22 (m, 3H), 7.18 (t, J =
7.5 Hz, 1H), 7.08 (d, J = 7.5 Hz, 1H), 6.86 — 6.82 (m, 2H), 4.78 (d, J = 14.0 Hz, 1H),
4.42 (d, J = 14.0 Hz, 1H), 2.97 (dd, J = 11.5, 4.5 Hz, 1H), 2.56 — 2.50 (m, 1H), 2.38 (s,
3H), 1.91 — 1.85 (m, 1H), 1.45 (s, 3H) ppm.

13C NMR (126 MHz, CDCls): 6 153.8 (dd, J =290.7, 287.8 Hz), 152.1, 143.1, 140.2,
137.4,134.8, 130.1 (t, J = 3.5 Hz), 129.6, 128.3, 128.2 (t, J = 3.3 Hz), 127.8, 127.2,
125.0, 123.9, 123.1, 120.8, 113.6, 89.9 (dd, J = 21.0, 13.6 Hz), 80.0, 58.1, 49.2, 32.9,
30.0, 21.3 ppm.

19F NMR (471 MHz, CDCl3): § -90.2 (d, J = 41.0 Hz), -90.7 (dd, J = 40.5, 4.7 Hz )
ppm.

HRMS (ESI*): m/z: [M+H]"* calcd for CzsHasF2N* 388.1871, found 388.1891.

The enantiomeric excess was determined by HPLC: e.r. = 97.2:2.8 (Chiralpak AD-H,
i-propanol/hexane = 1/99, flow rate 1.0 mL/min, A= 254 nm); tmajor = 3.730 min, tminor

= 4.345 min.
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T
Peak number Retention time Area Height Area ratio
oS fREHE [T} @ s
1 3.644 2278540 213850 49 227
2 4.351 2350124 228275 50. 773
St 4628664 442125 100. 000
Figure S101. HPLC chromatography of the racemic product 54
o
Peak number Retention time Area Height Area ratio
oS fREHE [} 11 i
1 3. 730 3144076 415365 97.235
2 4.345 89421 13168 2. 765
=5 3233497 428534 100. 000

6. Mechanistic Studies

Figure S102. HPLC chromatography of chiral product 54

6.1 Radical Capture Experiments

&t

0.1 mmol

2.0 equiv

NiBry+glyme (10
L1 (12 mol%)

mol%)

Mn (3.0 equiv)
DMF (1.0 mL)
90°C,24 h

89

3, 72%,
93% ee

56, 2% (GC yield)



An oven-dried Schlenk tube (20 mL) was charged with NiBr2eglyme (0.01 mmol,
3.1 mg, 10.0 mol%), L1 (0.012 mmol, 4.0 mg, 12.0 mol%), Mn dust (0.3 mmol, 16.5
mg, 3.0 equiv), 1 (0.1 mmol, 1.0 equiv, 31.4 mg), 2 (0.2 mmol, 2.0 equiv, 37.2 mg),
1,1-diphenylethylene (0.1 mmol, 1.0 equiv, 18.1 mg) and DMF (1.0 mL). The reaction
mixture was allowed to stir under N> atmosphere at 90 [ (oil bath) for 24 h. After this
time, the tube was cooled to room temperature then the reaction mixture was vacuumed
to remove the volatiles. The residue was diluted with DCM (~10 mL) and filtered
through a triangular suction filter funnel with a thin layer of celite, and the filtrate was
concentrated under vacuum. The crude mixture was then purified by column
chromatography on silica gel (Petroleum ether/Ethyl acetate = 7:1, v/v)) to afford the
desired product 3 as a yellow solid (28.9 mg, 0.072 mmol, 72% yield, 93% ee). The
yield of 56 was confirmed by GC using 1,3,5-trimethoxybenzene as an internal standard.

The enantiomeric excess was determined by HPLC: e.r. = 96.3:3.7 (Chiralpak AD-H,
i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A =254 nm); tmajor = 16.613 min, tminor
=9.620 min.

my

JENEEA 254m =
200

150-] ‘
100 I

504

Peak number Retention time Area Height Area ratio
s | fRENE il =) s

1 9.580 4746850 206548 50. 243

2 16. 448 4700853 97764 49. 757

it 9447703 304312 100. 000

Figure S103. HPLC chromatography of the racemic product 3
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Peak number Retention time Area Height Area ratio
L35 fEiE i = m#l%

1 9.620 75839 3341 3.695

2 16.613 1976646 48617 96. 305

S 2052486 51958 100. 000

Figure S104. HPLC chromatography of chiral product 3

NiBryeglyme (10 mol%) F \ O
L1 (12 mol/) Sl
5 N
Me

Mn (3.0 equiv)
DMF 1.0 mL)
90 C 24 h

0.1 mmol 3, 65%, 94% ee 56, 5% (GC yield)

An oven-dried Schlenk tube (20 mL) was charged with NiBrzeglyme (0.01 mmol, 3.1
mg, 10.0 mol%), L.1 (0.012 mmol, 4.0 mg, 12.0 mol%), Mn dust (0.3 mmol, 16.5 mg,
3.0 equiv), 1 (0.1 mmol, 1.0 equiv, 31.4 mg), 2 (0.2 mmol, 2.0 equiv, 37.2 mg), BHT
(0.1 mmol, 1.0 equiv, 22.0 mg) and DMF (1.0 mL). The reaction mixture was allowed
to stir under N> atmosphere at 90 [ (oil bath) for 24 h. After this time, the tube was
cooled to room temperature then the reaction mixture was vacuumed to remove the
volatiles. The residue was diluted with DCM (~10 mL) and filtered through a triangular
suction filter funnel with a thin layer of celite, and the filtrate was concentrated under
vacuum. The crude mixture was then purified by column chromatography on silica gel
(Petroleum ether/Ethyl acetate = 7:1, v/v)) to afford the desired product 3 as a yellow
solid (26.1 mg, 0.065 mmol, 65% yield). The yield of 56 was confirmed by GC using

1,3,5-trimethoxybenzene as an internal standard.

The enantiomeric excess was determined by HPLC: e.r. = 96.8:3.2 (Chiralpak AD-H,
i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A =254 nm); tmajor = 16.692 min, tminor
=9.639 min.

my.
EMERA 2540m

200+
150 |

100+ ‘ ‘

4//‘>16.448

50 | ‘
|

—

—— T T T
0.0 25 5.0 75 10.0 125 15.0
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Peak number Retention time Area Height Area ratio
Lk miE [ i s

1 9.580 4746850 206548 60.243

2 16. 448 4700853 97764 49. 757

St 9447703 304312 100. 000

Figure S105. HPLC chromatography of the racemic product 3

1004

754

50

25

“ L N AR | T T f{:\:“ T T ‘ﬁ‘/i‘%ﬁﬁﬁ#‘ T T T T T
Peak number Retention time Area Height Area ratio
gs | fEHHE il = 5 il
1 9.639 146915 5476 3. 166
4 16. 692 4494195 115094 96. 8334
23 4641110 120570 100. 000

Figure S106. HPLC chromatography of chiral product 3

6.2 Deuterium-Labelling Experiments

21% D

F
- 0 ~
- o) NiBryeglyme (0.5 equiv) HD Me
N cF,  L1(0.6equiv) T R, 100%0 o
+
Br > Me + N -
Me o O
1 2

Mn (3.0 equiv)
CD;0D (40.0 equiv)
DMF (1.0 mL)

0.1 mmol 2.0 equiv 90°C,24h 55, 24% 3, 52%, 93% ee

An oven-dried Schlenk tube (20.0 mL) was charged with NiBrzeglyme (0.05 mmol,
15.4 mg, 50.0 mol%), L1 (0.06 mmol, 19.9 mg, 60.0 mol%), Mn dust (0.3 mmol, 16.5
mg, 3.0 equiv), 1 (0.1 mmol, 1.0 equiv, 31.4 mg), 2 (0.2 mmol, 2.0 equiv, 37.2 mg),
CD30D (4.0 mmol, 40.0 equiv, 144.3 mg) and DMF (1.0 mL). The reaction mixture
was allowed to stir under N> atmosphere at 90 [] (oil bath) for 24 h. After this time, the
tube was cooled to room temperature then the reaction mixture was vacuumed to
remove the volatiles. The residue was diluted with DCM (~10 mL) and filtered through
a triangular suction filter funnel with a thin layer of celite, and the filtrate was

concentrated under vacuum. The crude mixture was then purified by column
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chromatography on silica gel (Petroleum ether/Ethyl acetate = 7:1, v/v) to afford the
desired product 3 as a white solid (20.9 mg, 0.052 mmol, 52% yield).

The enantiomeric excess was determined by HPLC: e.r. = 96.5:3.5 (Chiralpak AD-H,
i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A =254 nm); tmajor = 15.455 min, tminor

=9.308 min.

mv.

ﬁﬁ MEEA 254nm
175+

150+

Peak number Retention time Area Height Area ratio

s | fREiE i = [t
ll 9.189 4274555 181173 49. 762
2 14.979 4317177 98112 50.248
=133 8591732 279285 100. 000

Figure S107. HPLC chromatography of the racemic product 3

myv.

JETERA 254m

Peak number Retention time Area Height Area ratio

Hs fEnHE [T [ s
I_l 9.308 75571 2253 3.451
2 15. 455 2114461 62746 96.549
[=1is 2190032 64999 100. 000

Figure S108. HPLC chromatography of chiral product 3
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Figure S109. '"H NMR spectra (500 MHz, CDCls) of the mixture of products 3 and
55

6.3 The Profile of Reductant in Nickel-Catalyzed Dearomative Reductive

Coupling

Me Ni(COD), (0.5 equiv) FW_
— o L1 (0.6 equiv)

N with or without Mn

Br + CFs O
Me DMF (1.0 mL)
90 C 24 h
56
0.1 mmol 2.0 equiv with Mn  48%, 96% ee with Mn 13%
without Mn N.D. without Mn 28%

An oven-dried Schlenk tube (20.0 mL) was charged with Ni(COD)2 (0.05 mmol, 13.8
mg, 0.5 equiv), L1 (0.06 mmol, 20.0 mg, 0.3 equiv), Mn dust (0.3 mmol, 16.50mg, 3.0
equiv or without), 1 (0.1 mmol, 1.0 equiv, 31.4 mg), 2 (0.2 mmol, 2.0 equiv, 37.4 mg),
and DMF (1.0 mL). The reaction mixture was allowed to stir under N> atmosphere at
90 [ (oil bath) for 24 h. After this time, the tube was cooled to room temperature then
the reaction mixture was vacuumed to remove the volatiles. The residue was diluted
with DCM (~10 mL) and filtered through a triangular suction filter funnel with a thin
layer of celite, and the filtrate was concentrated under vacuum. The crude mixture was
then purified by column chromatography on silica gel (Petroleum ether/Ethyl acetate =
7:1, v/v) to afford the desired product 3 as a yellow solid (19.3 mg, 0.048 mmol, 48%
yield, 96% ee). The yield of 56 was confirmed by GC using 1,3,5-trimethoxybenzene

as an internal standard.
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The enantiomeric excess was determined by HPLC: e.r. = 98.2:1.8 (Chiralpak AD-H,
i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A =254 nm); tmajor = 16.628 min, tminor

= 0.422 min.

my -

A 254nm

200425 5
@

150 }

0
2
2
<
3
SOWN
0+ % ¥
— T T T T T T
175

Peak number Retention time Area Height Area ratio
s | fRENE il i s
l 1 9.673 4569983 203307 49. 086
2 16. 865 4740145 100877 50.914
(=30 9310128 304184 100. 000
Figure S110. HPLC chromatography of the racemic product 3
175%1/;1\ EEA 254mm &
150+ /A\E
1254 \‘
1007 } \
75+ ’ “
50: ) ‘/‘ \‘
0 )\
Peak number Retention time Area Height Area ratio
s fREiE i e s
1 9.422 123197 3021 1.810
2 16. 628 6683565 169910 98. 190
2t 6806762 172931 100. 000
Figure S111. HPLC chromatography of chiral product 3
6.4 Kinetic Studies

Me
+
&Br -
1 2

NiBryeglyme (10.0 mol%)

L1 (12.0 mol%)

dodecane (1.0 equiv)

Mn (3.0 equiv)
DMF (2.0 mL)

90°C, 24 h
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An oven-dried Schlenk tube (20.0 mL) was charged with NiBr2eglyme (0.02 mmol,
6.2 mg, 10.0 mol%), L1 (0.024 mmol, 8.0 mg, 12.0 mol%), Mn dust (0.6 mmol, 33.0
mg, 3.0 equiv), 1 (0.2 mmol, 1.0 equiv), 2 (0.4 mmol, 2.0 equiv), dodecane (0.2 mmol,
1.0 equiv, 34.1 mg) and DMF (2.0 mL). The reaction mixture was allowed to stir under
Nz atmosphere at 90 [ (oil bath). At 1,2, 3,4,5,7,9, 11, 13, 16, 19, 22 and 24 h, a 25
uL aliquot of the reaction mixture was removed with microsampler under N>
atmosphere and transferred into another vial. The measured mixture was diluted with
ethyl acetate (2 mL) and filtered through a 0.22-pum filter membranes and the resulting
filtrate was collected in a GC vial. The sample was analyzed by GC and the yields were
determined based on the peak area of the analyte compared to dodecane as an internal
standard. Enantiomeric excess was determined by HPLC analysis with a chiral column
(Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 254 nm).

—— GC yield
—&— ee of product

100 = 100

80 4 80
S g
X 601 460 =
S~ Q
=] =]
i 2
57 &
40 440 %
U L)
0]

20 4 20

O T T T T T T T T T T T 0

0 5 10 15 20 25

Reaction process (h)

Figure S112 Kinetic profiles of reactions with yield and ee values of product 3

6.5 Hammett Plot of Different Substituents on Trifluoromehtyl Alkenes

NiBry* glyme (10 mol%) F \ F
+
Mn (3.0 equiv)

DMF (1.0 mL)
2-Ar 90°C,2h

0.1 mmol 2.0 equiv 2.0 equiv
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An oven-dried Schlenk tube (20.0 mL) was charged with NiBr2eglyme (0.01 mmol,
3.1 mg, 10.0 mol%), L1 (0.012 mmol, 4.0 mg, 12.0 mol%), Mn dust (0.3 mmol, 16.5
mg, 3.0 equiv), 1 (0.1 mmol, 1.0 equiv), 2a (0.2 mmol, 2.0 equiv), trifluoromethyl
alkenes (0.2 mmol, 2.0 equiv) and DMF (1.0 mL). The reaction mixture was allowed
to stir under N> atmosphere at 90 [1 (oil bath) for 2 h. After this time, the tube was
cooled to room temperature. The yields of products were confirmed by GC using

dodecane as an internal standard.

Table S1 Hammett plot varying the electronics on alkenes

R Hammett op [2-Ar]/[4] log(k/ko)
OMe -0.27 0.5248 -0.2800
Bu -0.15 0.5631 -0.2494
H 0 1 0

CHO 0.42 2.4434 0.3880
Ac 0.47 3.7905 0.5787
CN 0.70 3.8557 0.5861

0.6 LI

049 y=1.02619x - 0.04886
R?=10.9327

0.2

lg(k/k,)

0.0

-0.2 oM /
- | ]
] o Bu

-0.4 T T T T T T T T T T T 1
-04 -0.2 0.0 0.2 0.4 0.6 0.8

Figure S113 Hammett plot varying the electronics on alkenes

7. X-ray Crystallographic Studies

The Absolute Configuration Determination of Compounds 14 and 16 Produced
by Asymmetric Dearomative Reductive Coupling

Procedure for the sample preparation of 14: In an oven-dried 10.0 mL vial, 14 (30
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mg) was dissolved in ethyl acetate/hexane (10:1, v/v). After slow evaporation at room

temperature, the crystal was afforded.

Figure S114. Crystal structure of compound 14 with 50% thermal ellipsoids (Solvent
molecules, and carbon hydrogenatoms were omitted for clarity.) (CCDC 2268960)

Crystal data and structure refinement for 14.

Identification code
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

alA

b/A

c/A

o/°

pr°

V/°

Volume/A3

Z

pcalcglcm3

w/mm?

F(000)

Crystal size/mm?
Radiation

20 range for data collection/°
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

98

exp_3118
Cs1H23F2NO
463.50

293

tetragonal

P432:2
11.38010(10)
11.38010(10)
37.2074(6)

90

90

90

4818.61(11)

8

1.278

0.710

1936.0

0.3 0.3 <0.3
CuKoa (A =1.54184)
8.124 t0 139.232
-13<h<13,-13<k<13,-45<1<42
55480

4531 [Rint = 0.0382, Rsigma = 0.0156]
4531/0/317

1.071



Final R indexes [[>=2c (1)]
Final R indexes [all data]
Largest diff. peak/hole / e A’
Flack parameter

R1 = 0.0346, WR, = 0.0829
R1 = 0.0366, wR, = 0.0847
0.09/-0.16

0.05(4)

Procedure for the sample preparation of 16: In an oven-dried 10.0 mL vial, 16 (60
mg) was dissolved in ethyl acetate/hexane (1:1, v/v). After slow evaporation in a
refrigerator (=5 °C), the crystal was afforded.

Figure S115. Crystal structure of compound 16 with 50% thermal ellipsoids (Solvent
molecules, and carbon hydrogenatoms were omitted for clarity.) (CCDC 2256727)

Crystal data and structure refinement for 16.

Identification code exp_2833
Empirical formula C26H21F2NO3S
Formula weight 465.50
Temperature/K 293(10)

Crystal system orthorhombic
Space group P2:12:2;

alA 8.3223(4)

b/A 14.4055(8)

c/A 18.9688(14)

a/° 90

/e 90

v/° 90

Volume/A3 2274.1(2)

Z 4

peaicg/cm?® 1.360

w/mm? 1.654

F(000) 968.0

Crystal size/mm? 0.2 x0.1 x0.05
Radiation CuKoa (A =1.54184)
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20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c ()]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack parameter

100

7.706 to 133.184
9<h<9,-17<k<17,-22<1<22
29182

4020 [Rint = 0.0618, Rsigma = 0.0405]
4020/0/300

0.944

R: = 0.0350, WR; = 0.0754

R: = 0.0449, WR; = 0.0786
0.11/-0.19

0.008(12)
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9. NMR Spectra

(10bR,115)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-10b-methyl-10b,11-dihydro-6H-

isoin

dolo[2,1-a]indol-6-one, 3
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(10bR,11S)-11-(3,3-Difluoro-2-(4-methoxyphenyl)allyl)-10b-methyl-10b,11-

dihydro-6H-isoindolo[2,1-a]indol-6-one, 5
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(10bR,11S)-11-(3,3-Difluoro-2-(4-(methylthio)phenyl)allyl)-10b-methyl-10b,11-

dihydro-6H-isoindolo[2,1-a]indol-6-one, 7
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(10bR,11R)-11-(2-(4-(Diphenylamino)phenyl)-3,3-difluoroallyl)-10b-methyl-

10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one, 9
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(10bR,11S)-11-(2-(Benzo[d][1,3]dioxol-5-yl)-3,3-difluoroallyl)-10b-methyl-10b,11-

dihydro-6H-isoindolo[2,1-a]indol-6-one, 13
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2051
zeL L
6Y0°€ |
650°€ |
020°€ ]
080°€ ]
0867 ]
2602
602
2012
6012
1512
LV L
0vE L]
zve' L

— —r—

Z

sge /|
8G€° L]
0.€2 1
€L€°/
851/ 1
LIV L]
VivL T
68Y°L 1
$0S'Z
€65/ 1
8¥S L Y
295"/
11G1 -
1892
689/
10272
022
AV
6L 2]
82/ 1]
L2
1€6°L
z56°L
996°/
G16°L
8/6°L
186°2
0662
€66°L
966/

OMe

Me

O

TH NMR (500 MHz, CDCl5)

UL

L

L0°€
H/No._.
#00°L

660

“00°€

THB OO oD T

eeeceexexQ

O+~ NAN~«— «—

£1 (ppm)

cUU LC
0SHLE |
65€ L1 |
9L€° L]
8925 |
166'vL
ozi'e8
veses |
66588 {
80.'88
SSYLLL
szo'zl ||
8/vvzl
brLGZL
z98'szL
269'8Z1
108821
ozoezl |
Ly0°6Z1 |
26062 |
vgost |
08t'zEL |
£05ZEL 1
pLSZEL ]
8€5ZEL 1
PLOZEL ]
8Lz'eel |
LGZ'EEL |
¥8Z'€EL
eLg'eel
1827 2EL |
zzzeelL
6091\
mom.vm;
gzevsLL O

¥92°991
zz 9L’

o
=
O

L

»

Me

O

13C NMR (126 MHz, CDCl5)

pd

O

T T T
190 180 170 160 150 140 130 120 110

T
200

10

£1 (ppm)

123



VO OWaN
OFTHONOM
SR
NN 00 0 ©
QP D DD D
—— N
@)
F OMe
s
anll
N
Me

19F NMR (471 MHz, CDCl,)

mmmmmmmwmumwmmmmmwmw

T T T T T T T T T T T T T T T T T T T T T T

20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 —120 —130 —140 —150 —160 —170 —180 —190 —200 -210 -2
1 (ppm)

(10bR,11S)-11-(3,3-Difluoro-2-(4-fluorophenyl)allyl)-10b-methyl-10b,11-dihydro-
6H-isoindolo[2,1-a]indol-6-one, 18

Frrrr-r-a-®

OTNOMNMOMOMNMOAITNANOOULULANMMONOOTNOANNTTONTOHOLTMOOONYTYT OW
TOTNONOOULMNODOUNMNANTOOULMNMOONDDOMNOOMNOUANTIHIOLULMOMANNNOOO
QONNOCOOOUUULDINNONNNFT T T- 000000000 NNT--COOOOOOON
NNNMNNNMNMNMNNNMNMNNNMNNNMNMNNNMNMNNNMNNMNMNNNNNOOOOANNANNTS ™™«
RN LR I AR L
F
F
anll
N M
e
o)
TH NMR (500 MHz, CDCl,)
[l |
) O |
coFEY S F NN é  Sdod
SR R e e ] o SRS
o
T
3.

T T T T T T T T T T T T T T T T T T T T
12.5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 0 2.5 2.0 1.5 1.0 0.5 0.0 —C

£1 (ppm)

124



116°9¢C —
1G2°Le—

6vE Ly

NNMN#W
(OVASWA 4

YS6' YL —
ov1L'88
652'88
8LE'88

c68% ¢

YEO'OLL

YO LLL

1167224

LIy pZL

vSL'SZL

606'SZL -~

1628217

¥80°6Z1

122621 ]

8v.'6ZL ]

1827621 |

zigezL |

8€8°621 |
125°2€L ]

6Y8°EE! 1

v62L€L ]

gLz'8cl ]

YO LY 1

080°%S1 |

996091 1

1£6°291 1

o€z 291

Me

Qla

N

O

13C NMR (126 MHz, CDCl,)

10

40 30

50

T T T
140 130 120 110 100 90
1 (ppm)

5

T T
190 180 170

T
200

10

0ce'elLL-
606°€L L~
co6’ell-
168°€LL-
088°¢cllL-
v.8°€LL-
298¢l -
€868~
Vv.,.°68-
0,68~
G69°68-
8¢G'88-
67188~

aill
Me

S
N

o

19F NMR (471 MHz, CDCl5)

170 —180 —190 -200 -210

160

70 80 90 100 —110 -120 -130 -140

60

20 30

10

(ppm)

f1

125



(10bR,11S)-11-(2-(4-Chlorophenyl)-3,3-difluoroallyl)-10b-methyl-10b,11-
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(10bR,11S)-11-(2-(4-Acetylphenyl)-3,3-difluoroallyl)-10b-methyl-10b,11-dihydro-

6H-isoindolo[2,1-a]indol-6-0ne, 21
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4-(1,1-Difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-
dolo[2,1-a]indol-11-yl)prop-1-en-2-yl)benzaldehyde, 23
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19F NMR (471 MHz, CDCl,)
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(10bR,11S)-11-(3,3-Difluoro-2-(thiophen-3-yl)allyl)-10b-methyl-10b,11-dihydro-

6H-isoindolo[2,1-a]indol-6-one, 25
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(10bR,115)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-9,10b-dimethyl-10b,11-dihydro-6H-
dolo[2,1-a]indol-6-one, 29
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(10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-8-methoxy-10b-methyl-10b,11-

dihydro-6H-isoindolo[2,1-a]indol-6-one, 31
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(10bR,115)-8-Chloro-11-(3,3-difluoro-2-(p-tolyl)allyl)-10b-methyl-10b,11-

dihydro-6H-isoindolo[2,1-a]indol-6-one, 33
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(10bR,115)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-2,10b-dimethyl-10b,11-dihydro-6H-
dolo[2,1-a]indol-6-one, 35
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(10bR,11S5)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-2-fluoro-10b-methyl-10b,11-

dihydro-6H-isoindolo[2,1-a]indol-6-one, 37
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(10bS,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-10b-phenyl-10b,11-dihydro-6H-
dolo[2,1-a]indol-6-one, 39
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2-(3-((10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-6-oxo-6H-isoindolo[2,1-

alindol-10b(11H)-yhpropyl)isoindoline-1,3-dione, 41
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(1,1-Difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-isoindolo
[2,1-a]indol-11-yl)prop-1-en-2-yl)phenyl 2-(4-isobutylphenyl)propanoate, 43
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3-(1,1-difluoro-3-((10bR,11S)-10b-methyl-6-

(E)-3,7-Dimethylocta-2,6-dien-1-yl

0x0-10b,11-dihydro-6H-isoindolo[2,1-a]indol-11-yl)prop-1-en-2-yl)benzoate, 45
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dolo[2,1-a]indol-11-yl)prop-1-en-2-yl)phenyl)-2-(11-0x0-6,11-

N-(3-(1,1-Difluoro-3-((10bR,11S)-10b-methyl-6-0x0-10b,11-dihydro-6H-
dihydrodibenzo[b,e]oxepin-2-yl)acetamide, 47

isoin

Yrb Yo 3

- T
il - LLeTLe F
609} [ v99°eY | 3
€19°L | - . E
g L= €912t | |
o] . |
o]
vzie ] — 5 66,88 m
mmr.m; Fs 50688 ||
€8/°¢€ = STATIN L8CLLL 3
mwri s |
ity k 7 G | 3
0602 oo [¢ EL9TIEL $
050°2 / I vOv' €2l 3
z.0°L vzl Soovel —
mwo.L ] LS 8ssvEL H
perr L L6l
G512 F< Nmm.mN; ,
sezL| | o 1v0'9zL] :
0067 | o1zl © 900821 | E
syl q 2 vovszl 1 ]
Y2621 2zl ChI8CH 3
ndl 12: zio6zh | ;
. w®  BLEBTL]
MWH.MQ [ 8Lb6Zh | M
iyl Leo 9gkeeel)
Lot T sisTEL ;
ozt ] S ve9TzElL |
652 s B6Y0EEL | I =
s L] (< 6OvEet | 5
0901 _ (= szoEELy o an - 3
cros ] S i f esssel ) ——
0097 1 a [ 8¥3S'9EL uﬂ B 3
clo 3] oLt 69781 ) = .
o0 s | N Olts  8pS8EL < 3
Nmo.t I ‘M 88€0VL W ﬁ B 3
6897 | w = seeuvl A 3
G021 S LS emvst o —
bl © z 962091 W 3
hpl R = vseL Lo . S 3
1062 LA o W = Gee691 B S i
. H = W -
L1672 N T > ZSO'LBL— O —i
€16°L O - boi O 2 H
622'8 z “
veT'8 = o) E
(@] E

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)

200

110



19F NMR (471 MHz, CDCl5)
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7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-3-yl)allyl)-

10b-methyl-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one, 49
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19F NMR (471 MHz, CDCl5)
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(10bR,11S)-11-(3-Fluoro-3-(1H-indol-1-yl)-2-(p-tolyl)allyl)-10b-methyl-10b,11-

dihydro-6H-isoindolo[2,1-a]indol-6-one, 51
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dolo[2,1-a]indol-6-one, 53
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(10bR,11S)-11-(3,3-Difluoro-2-(p-tolyl)allyl)-10b-methyl-10b,11-dihydro-6H-

isoindolo[2,1-a]indole, 54
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