Electronic Supplementary Material (ESI) for Organic Chemistry Frontiers.
This journal is © the Partner Organisations 2022

Electronic Supplementary Information

Visible-Light-Induced Radical Cascade Reaction to Prepare
Oxindoles via Alkyl Radical Addition to N-Arylacryl Amides

Hanchao Cheng,® Yunfeng Luo,* Tsz-Lung Lam,” Yungen Liu® and
Chi-Ming Che*®P<d

%Department of Chemistry, Southern University of Science and Technology,
Shenzhen 518055, Guangdong, P. R. China. E-mail: cmche@hku.hk

bState Key Laboratory of Synthetic Chemistry, Department of Chemistry, The
University of Hong Kong, Pokfulam Road, Hong Kong, P. R. China

‘HKU Shenzhen Institute of Research and Innovation, Shenzhen, Guangdong 518057,
P. R. China

d_aboratory for Synthetic Chemistry and Chemical Biology Limited, Units 1503-1511,
15/F, Building 17W, Hong Kong Science and Technology Parks, New Territories,
Hong Kong, China


mailto:cmche@hku.hk

Supporting Information

Table of Contents

1. General information ..........eeeeiiiiiiiiieiiiiiiiiirec s aaee 3
2. General procedures for the preparation of substrates .........ccccccvvvviieeeeiiiiiiiiniieeenicceeeeee, 4
3. General procedures for synthesis of 0Xindoles ..........ccovvevvverieeiiiiiiiiineeiiiiiieeeeeee 6
4. Preparation Of 6 ........eeeeeiiiiiiieeiiiiiiiieerecinieeree s s as s s e e s 8
5. Preparation 0f 3ag .......cccvvvueeeiiiiiiiiiiiiniiiiiniinrren s s aas s s s s s anas 8
6. Preparation of key intermediates 12 and 14 for the synthesis of core skeletons of physovenine,

esermethole and phySoStigMINe.......ccccvvueeiiiiiiiiiiiiniiiiiiiir s aaes 9
7. NMR titration eXperiments .........cccoevveereeeiiiiiiiiienneeriiiiiiiieseeesiisiessseeesissssssseeesisssssssseee s 11
8. Control eXPeriments .......cccccceeeriiiiiiiiireetiiiiiiiierreer e s s sa s e e s s s aanr e e e e 14
9. Characterization of substrates and Products ..........cccccvvviiiiiereeeiiiiiiiissneeeeree e 19
10. Copies 0f NMR SPECLIa c.ceeerriiiiiiueereeiiiiiiiittreeiiiiiissreessissssssreesssssssssssseesssssssssssssesessssssssnes 39
11, RETEIEINCES evuiiuiiresieiiiitistiiiiiissetstsi sttt ss e s b e s s s b b s s s be b e s s bnbeanens 123



1. General information

Unless otherwise noted, all chemicals were purchased from commercial sources
and used without further purification. All solvents for photophysical studies were used
with anhydrous grade. Analytical TLC was performed on silica gel 60 Fs4 pre-coated
plates. NMR spectra were recorded on Bruker Ascend™ 400 MHz and 500 MHz
NMR spectrometers with tetramethylsilane (TMS) as an internal standard. Chemical
shifts are reported in 6 (ppm) relative to TMS. High resolution mass spectra were
recorded using an Exactive Thermo Fisher Scientific mass spectrometer. Gas
chromatography-mass spectrometry (GC-MS) analyses were carried out by an Agilent
Technologies 7890A Network GC System. Irradiation was performed using 410 and
365 nm LEDs illumination instruments (3 W x 4) under argon atmosphere.




Fig. S1 Reaction setup (the setup was cooled by water)

2. General procedures for the preparation of substrates

Preparation of N-arylacrylamides.® Aniline (10 mmol), methyl iodide (12.0 mmol),
potassium carbonate (13.0 mmol), and N,N-dimethylformamide (DMF, 25 mL) were
added to a pressure vessel with a magnetic stirring bar. The vessel was then sealed
and heated to 55 °C for 24 h. After being allowed to cool to room temperature, water
was added into the mixture. The organic phase was collected, and the aqueous layer
was extracted with ethyl acetate. The combined organic phase was washed with
saturated brine and dried over Na,SO., filtered, and concentrated under reduced
pressure by rotary evaporation. The crude product of N-methyl substituted aniline, if
containing N,N-dimethyl substituted aniline and/or unreacted aniline, was purified by
silica-gel flash column chromatography using petroleum ether/ethyl acetate as the
eluent, or otherwise was directly used in the next step.

A round flask equipped with a magnetic stirring bar was charged with N-methyl
substituted aniline (10 mmol) and trimethylamine (15.0 mmol), and dichloromethane
(DCM, 50 mL). Methacryloyl chloride (15.0 mmol) in DCM solution was slowly
added into the reaction at 0 °C. Then, the reaction mixture was stirred at room
temperature overnight. After addition of water into the mixture, the organic phase was
collected, and the aqueous layer was extracted with DCM. The combined organic
phase was washed with saturated brine and dried over Na,SO,, filtered, and
concentrated under reduced pressure by rotary evaporation. The residue was purified
by silica-gel flash column chromatography using petroleum ether/ethyl acetate as the
eluent.
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Preparation of 2q. 1) To a solution of 4-acetylbenzoic acid (3.283 g, 20.0 mmol) in
DCM (100 mL) at room temperature was added oxalyl chloride (5.077 g, 40.0 mmol)
dropwise, followed by a catalytic amount of DMF (3 drops). The reaction mixture
was stirred for 12 h at room temperature. After concentration under vacuum to
remove DCM and unreacted oxalyl chloride, the crude acid chloride was re-dissolved
in DCM (20 mL) and used in the next step without further purification. 2) To a
solution of (-)-menthol (468.8 mg, 3.00 mmol) and EtzN (607.1 mg, 6.00 mmol) in
DCM (20 mL) was added the solution of the acid chloride in DCM (4 mL) dropwise
at 0 °C. The resulting reaction mixture was stirred at room temperature for 24 h.
Afterwards, the reaction mixture was concentrated under reduced pressure and the
residue was purified by silica-gel flash column chromatography using petroleum
ether/ethyl acetate as the eluent. 52% yield (menthol 4-acetylbenzoate, 470.0 mg,
yellow oil). 3) To a stirred solution of menthol 4-acetylbenzoate (370.0 mg, 1.224
mmol) in MeCN (30 mL) were added p-TsOH-H,0 (349.0 mg, 1.836 mmol, 1.5 eq.)
and NBS (217.8 mg, 1.224 mmol, 1.0 eq.), and the mixture was stirred for 12 h at
85 °C. After being concentrated under reduced pressure, the residue was re-dissolved
in EtOAc, washed with water, dried over MgSO,, filtered and evaporated under
reduced pressure. The residue was purified by silica-gel flash column chromatography
with DCM/pentane (2:1). 74% yield (282.0 mg, white solid).
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Scheme S2 Preparation of 2q

3. General procedures for synthesis of oxindoles

Procedure A: To a dried reaction tube equipped with magnetic stirring bar were
added N-methyl-N-phenylmethacrylamide 1 (0.2 mmol, 1.0 equiv), alkyl bromide 2
(0.4 mmol, 2.0 equiv), KsPO,4 (0.4 mmol, 2.0 equiv), and MeCN (4.0 mL). The



reaction mixture was deaerated with argon for 15 min and irradiated by 410 nm LEDs
for 10 h. After reaction, the mixture was filtered to remove the insoluble fraction. The
filtrate was concentrated under reduced pressure by rotary evaporation. The desired
product 3 was obtained by silica-gel flash column chromatography using petroleum
ether/ethyl acetate as the eluent. For 1.0 mmol scale reaction, all reagents were scaled-
up by ratio with 6.0 mL of MeCN were used as solvent.
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Procedure B: To a dried reaction tube equipped with magnetic stirring bar were
added N-methyl-N-phenylmethacrylamide 1 (0.2 mmol, 1.0 equiv), 2,2,6,6-
tetramethylpiperidine (TMP, 0.4 mmol, 2.0 equiv) and MeCN (2.0 mL). The reaction
mixture was deaerated with argon for 15 min, followed by addition of alkyl iodide 4
(0.4 mmol, 2.0 equiv). The resulting mixture was irradiated by 410 nm LEDs for 10 h.
After reaction, the mixture was concentrated under reduced pressure by rotary
evaporation. The desired product 5 was obtained by silica-gel flash column
chromatography using petroleum ether/ethyl acetate as the eluent. For 1.0 mmol scale
reaction, all reagents were scaled-up by ratio with 6.0 mL of MeCN as solvent.
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4. Preparation of 6

1) To a round bottom flask equipped with a magnetic stirring bar, the purified oxindole
3a (97.0 mg, 0.30 mmol) and MeOH (4.0 mL) were added, followed by the addition of
NH,NH; (10.0 equiv., 80% w/w solution in water). After stirred at room temperature
for 12 h, the resulting solution was concentrated, and the residue was extracted with
ethyl acetate for 3 times. The combined organic fractions were dried over anhydrous
Na,SQO,, filtered, and concentrated under reduced pressure. The concentrated residue
was directly used without further purification. By addition of freshly-distilled THF (6
mL) through a syringe under argon, the resulting solution was cooled to 0 °C and
LiAIH4 (113.9 mg, 3.00 mmol, 10.0 equiv) was added portionwise over 10 min under
argon. Then, the suspension was stirred for 12 h at room temperature and quenched by
saturated NaOH solution at 0 °C. The reaction mixture was filtered to collect the filtrate
and the residue was soaked by ethyl acetate. Afterwards, the filtrate was extracted with
ethyl acetate and combined with the soaking fraction. The combined fractions were
dried over Na,SO,, filtered, and concentrated under reduced pressure by rotary
evaporation. The residue was purified by silica-gel flash column chromatography using
petroleum ether/ethyl acetate as the eluent. 47% yield (45.3 mg, white solid).

1) NH,NH,eH,0, MeOH, rt, 12 h

2) LiAlH4, THF, 0 °C-rt, 12 h

47% for two steps

single diastereoisomer

Scheme S5 Preparation of 6

5. Preparation of 3ag

To a dried reaction tube equipped with magnetic stirring bar were added acrylamide 1la
(0.2 mmol, 1.0 equiv), 29 (0.4 mmol, 2.0 equiv), KsPO,4 (0.4 mmol, 2.0 equiv), and
MeCN (4.0 mL). The reaction mixture was deaerated with argon for 15 min and
irradiated by 410 nm LEDs for 10 h. After reaction, the mixture was filtered to remove
the insoluble fraction. The filtrate was concentrated under reduced pressure by rotary
evaporation. The desired product 3ag was obtained by silica-gel flash column
chromatography using petroleum ether/ethyl acetate as the eluent (60.0 mg, 63% yield).
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6. Preparation of key intermediates 12 and 14 for the synthesis of

core skeletons of physovenine, esermethole and physostigmine

Preparation of diethyl 2-[(5-methoxy-1,3-dimethyl-2-oxoindolin-3-
yl)methyl]lmalonate (3ah). To a dried reaction tube equipped with magnetic stirring
bar were added acrylamide 1s (41 mg, 0.20 mmol, 1.0 equiv), diethyl 2-
bromomalonate 20 (96 mg, 0.40 mmol, 2.0 equiv.), NaHCO3 (34 mg, 0.40 mmol, 2.0
equiv.), and MeCN (4.0 mL). The reaction mixture was deaerated with argon for 15
min and irradiated by 410 nm LEDs for 24 h. After reaction, the mixture was filtered
to remove the insoluble fraction. The filtrate was concentrated under reduced pressure
by rotary evaporation. The desired product 3ah was obtained by silica-gel flash
column chromatography using petroleum ether/ethyl acetate as the eluent.

Preparation of 2-[(5-methoxy-1,3-dimethyl-2-oxoindolin-3-yl)methyl]malonic
acid (7). 3ah (1.1 g, 3.03 mmol 1.0 equiv.) was added to a solution of KOH in EtOH
(15% wt, 25 mL) and stirred at 95 °C for 3 h. Upon reaction completion checked by
TLC, the reaction mixture was acidified with concentrated HCI to pH < 2. After
evaporating most of ethanol under reduced pressure, the aqueous residue was
extracted with DCM (50 mL x 6). The combined organic phase was washed with
saturated brine and dried over Na,SO,, filtered, and concentrated under reduced
pressure by rotary evaporation.

Preparation of 3-(5-methoxy-1,3-dimethyl-2-oxoindolin-3-yl)propanoic acid (8).
A mixture of 7 (500 mg, 1.63 mmol, 1.0 equiv.) and Cu,O (350 mg, 2.45 mmol, 1.5
equiv.) in 40 mL of MeCN was refluxed for 30 h. Then, the mixture was acidified
with concentrated HCI to pH < 2 and concentrated under reduced pressure. The
residue was extracted with DCM (50 mL x 3). The combined organic phase was
washed with saturated brine and dried over Na,SO,, filtered, and concentrated under
reduced pressure by rotary evaporation. The residue was purified by silica gel flash
chromatography (DCM/MeOH = 20:1 v/v).

Preparation of 1,3-dioxoisoindolin-2-yl 3-(5-methoxy-1,3-dimethyl-2-oxoindolin-
3-yl)propanoate (9). To a mixture of 8 (100 mg, 0.38 mmol, 1.0 equiv.), N,N-
dimethylpyridin-4-amine  (DMAP, 5 mg, 0.04 mmol, 0.1 equiv.), and 2-
hydroxyisoindoline-1,3-dione (75 mg, 0.46 mmol, 1.2 equiv.) in 4 mL of anhydrous
DCM was added diisopropylmethanediimine (58 mg, 0.46 mmol, 1.2 equiv.) at 0 °C
under argon. The reaction mixture was stirred at room temperature under argon for 12
h. Upon reaction completion checked by TLC, the mixture was concentrated under
reduced pressure and the residue was purified by silica gel flash chromatography
(petroleum ether/ethyl acetate = 4:1 v/v).



Preparation of 3-(3-iodopropyl)-5-methoxy-1,3-dimethylindolin-2-one (10).

A mixture of 9 (80 mg, 0.20 mmol, 1.0 equiv.), Lil (32 mg, 0.24 mmol, 1.2 equiv.)
and PPhs (5 mg, 0.02 mmol, 0.1 equiv.) in 4 mL of anhydrous acetone was deaerated
with argon for 15 min. Then, the mixture was irradiated under 456 nm light for 24 h
with stirring at room temperature. Upon reaction completion checked by TLC, the
mixture was concentrated under reduced pressure and the residue was purified by
silica gel flash chromatography (petroleum ether/ethyl acetate = 10:1 to 4:1 v/v).

Preparation of 2-(5-methoxy-1,3-dimethyl-2-oxoindolin-3-yl)ethyl acetate (11). A
mixture of 10 (50 mg, 0.14 mmol, 1.0 equiv.) and NaOAc (46 mg, 0.56 mmol, 4.0
equiv.) in 10 mL of anhydrous DMF was stirred at 110 °C under argon for 12 h. Upon
reaction completion checked by TLC, the mixture was diluted with water and
extracted with ethyl acetate (50 mL x 3). The combined organic phase was washed
with saturated brine and dried over Na,SO,, filtered, and concentrated under reduced
pressure by rotary evaporation. The residue was purified by silica gel flash
chromatography (petroleum ether/ethyl acetate = 3:1 v/v).

Preparation of 3-(2-hydroxyethyl)-5-methoxy-1,3-dimethylindolin-2-one (12). A
mixture of 11 (50 mg, 0.18 mmol, 1.0 equiv.) and Na,COj3 (50 mg, 0.36 mmol, 2.0
equiv.) in 15 mL of EtOH was refluxed for 5 h. Upon reaction completion checked by
TLC, the mixture was concentrated under reduced pressure by rotary evaporation and
the residue was purified by silica gel flash chromatography (petroleum ether/ethyl
acetate = 1:1 v/v).

Preparation of 3-(2-isocyanatoethyl)-5-methoxy-1,3-dimethylindolin-2-one (13).
To a solution of 8 (85 mg, 0.32 mmol, 1.0 equiv.) and Et;N (36 mg, 0.35 mmol, 1.1
equiv.) in 5 mL of anhydrous THF was added DPPA (101 mg, 0.36 mmol, 1.1 equiv.)
at 0 °C under argon. Then, the mixture was stirred at room temperature for 24 h. After
evaporation of THF under reduced pressure, the residue was re-dissolved in 12 mL of
toluene and reflux for additional 24 h. Upon reaction completion checked by TLC, the
mixture was concentrated under reduced pressure by rotary evaporation and the
residue was purified by silica gel flash chromatography (petroleum ether/ethyl acetate
=3:1viv).

Preparation of 3-(2-aminoethyl)-5-methoxy-1,3-dimethylindolin-2-one (14). A
suspension of 13 (50 mg, 0.19 mmol, 1.0 equiv.) in a mixture of 12 M HCI / dioxane
(6 mL, 1:1) was refluxed for 12 h. Upon reaction completion checked by TLC, the
mixture was acidified with KOH (15%) to pH > 12 and extracted with DCM (50 mL x
3). The combined organic phase was washed with saturated brine and dried over
MgSOQ,, filtered, and concentrated under reduced pressure by rotary evaporation. The
residue was purified by silica gel flash chromatography (DCM/MeOH = 10:1 v/v).

10



7. NMR titration experiments

(1) Determination of the binding stoichiometry between N-arylacrylamide 1a and
CesF13l. *°F NMR spectra of ten samples of mixtures of 1a and CgFy3l in CDCls were
recorded at room temperature. PhCF3 (d¢c.r = -62.76 ppm) was used as an internal
standard. The total volume of the mixture was 0.5 mL, and the total amount of 1a and
CsF13l was kept constant at 0.25 mmol (0.5 M), while the amount of CgFi3l was
varied from 0 to 0.25 mmol (0-0.5 M). The molar ratios of CgF13l/(CeF13l + 1a) (i.e.
v(CsF131)) were increased from 0.0 to 1.0 with a step of 0.1. **F NMR spectrum for
each sample was recorded and the chemical shifts differences (Ad) for -CF,l of CgFy3l
were used to draw the Job plot. The stoichiometry was determined by plotting ratios
of [CeF13l] x Ad against x(CgF13l), which afforded a maximum at ratio y(Ce¢F13l) = 0.5,
suggesting a 1:1 complex ratio between 1a and CgFy3l.
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1 (CeFisl)  [CeFisl] (M) & (ppm)  AS (ppm) [CeF13I]*AS (ppm)
0 0 0 0 0
0.1 0.05 59.6700 0.6813 0.0341
0.2 0.1 59.6141 0.6254 0.0625
0.3 0.15 59.5466 0.5579 0.0837
0.4 0.2 59.4377 0.4490 0.0898
0.5 0.25 59.3954 0.4067 0.1017
0.6 0.3 59.2990 0.3103 0.0931
0.7 0.35 59.2345 0.2458 0.0860
0.8 0.4 59.1536 0.1649 0.0660
0.9 0.45 59.0716 0.0829 0.0373
1 0.5 58.9887 0 0
0.12
: y = -0.3909x2 + 0.3929x
~ 0.1 L R2 = 0.9961
& .
Q. :
2 0.08 .
(2 :
% 0.06
— .
Q :
O 1
@) :
— 0.02 |
0 :

0.25

0.5
%X(CeF13l)

Fig. S4 Job plot for 1a and CgFy3l in CDCl3
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(2) Determination of the association constant (K,). PF NMR spectra of five
samples of mixtures of C¢F 3l and 1a in CDCl; were recorded at room temperature.
PhCF; (8c.r = -62.76 ppm) was used as an internal standard. The total volume of the
mixture was 0.5 mL, the amount of C¢F 31 was kept constant at 0.02 mmol (0.04 M),
while that of 1a increased from 0.06 (0.12 M) to 0.23 mmol (0.46 M). "’F NMR
spectrum for each sample was recorded and the chemical shifts differences (A9d) for -
CF,I were used to draw the plot. The association constant (K,) of C¢F 3l and 1a was
calculated by intercept/slope from the plot, which gives 2.58 M.

[1a] = 0.46 M/ [C F 1] =0.04 M B S k\.,_ -

[La]=0.4 M/[CF []=0.04 M ///-\

[1a] =0.2 M/ [CF_I]=0.04 M /J\\

[1a] =0.16 M/ [CF 11=0.04M \

B NG
[1a] =012 M/[CF_1]=0.04 M/~
IR s1s- N
[1a] (M) 1/[1a] (M) A3 (ppm)  1/AS (ppm) A (ppm)

0.12 8.33 0.31 3.21 59.30
0.16 6.25 0.38 2.64 59.37
0.2 5 0.43 2.33 59.42
0.4 25 0.67 1.49 59.67
0.46 2.17 0.71 1.40 59.70
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y =0.2976x + 0.7691
R? = 0.9966

-1
0.5 Ka =2.58 M

0 2 4 6 8 10
1/[N-arylacryl amide 1a] (M)

Fig. SS Plot of 1/Ad against 1/[ N-arylacryl amide 1a] in CDCl;

8. Control experiments

(1) To a dried reaction tube equipped with magnetic stirring bar were added N-
methyl-N-phenylmethacrylamide 1a (0.2 mmol), alkyl bromide 2a (0.4 mmol), K3PO,
(0.4 mmol), TEMPO (0.4 mmol), and MeCN (4.0 mL). The reaction mixture was
deaerated with argon for 15 min and irradiated by 410 nm LEDs for 10 h. After
reaction, the mixture was filtered to remove the insoluble fraction. The filtrate was
analysed by high resolution mass spectroscopy (HR MS).

Me Me Me
TEMPO (2 eq.)
OMe + ]
K5POy (2 eq.) MeCN MeﬁL

410 nm LEDs 10h

Me 3a
detected by HRMS

not detected m/z = 306.2060 ([M+H]*)

m/z = 323.15 (IM]*)
m/z = 324.16 ([M+H]*)
m/z = 346.14 ((M+Na]")
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(2) To a dried reaction tube equipped with magnetic stirring bar were added N-
methyl-N-phenylmethacrylamide l1a-Ds (0.1 mmol, 1.0 equiv), 2a (0.2 mmol, 2.0
equiv), and K3PO,4 (0.2 mmol), followed by 2 mL of MeCN. The reaction mixture was
deaerated with argon for 15 min and irradiated by 410 nm LEDs for 10 h. After
reaction, the mixture was filtered to remove the insoluble fraction. The filtrate was
concentrated under reduced pressure by rotary evaporation. The desired product 3a-
D, was obtained by silica-gel flash column chromatography using petroleum
ether/ethyl acetate as the eluent.

Me K3POy4 (2 eq.), MeCN
O\i ﬁ 410 nm LEDs, 10 h

99% vyield (by "H NMR)

1a-D5
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(3) To a dried reaction tube equipped with magnetic stirring bar were added N-
methyl-N-phenylmethacrylamide 1a (0.1 mmol), 1a-Ds (0.1 mmol), 2a (0.4 mmol),
K3PO4 (0.4 mmol), followed by 4 mL of MeCN. The reaction mixture was deaerated
with argon for 15 min and irradiated by 410 nm LEDs. The ratio of crude product 3a
and 3a-D, was analysed by 'H NMR using 1,3,5-trimethoxybenze as an internal
standard. The value of KIE is 1.08.

K3PO, (2 eq.), MeCN

Me
@i Qi’we Q)JV 410 nm LEDs, 2h

KIE =1.08

1a 1a D5
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(4) To a dried reaction tube equipped with magnetic stirring bar were added N-
methyl-N-phenylmethacrylamide 1a (0.1 mmol), alkyl iodide 4a (0.2 mmol), TMP
(0.2 mmol), TEMPO (0.2 mmol), and MeCN (1.0 mL). The reaction mixture was
deaerated with argon for 15 min and irradiated by 410 nm LEDs for 10 h. After
reaction, the mixture was filtered to remove the insoluble fraction. The filtrate was
analysed by high resolution mass spectroscopy (HR MS).

oHy "5
TEMPO (2 eq. C4Fg
NS0t "G4 o Cfgo
Me N

TMP (2 eq.),MeCN
4a 410 nm LEDs, 10 h ¥
1a 5a e
not detected

(5) To a dried reaction tube equipped with magnetic stirring bar were added N-
methyl-N-phenylmethacrylamide 1a-Ds (0.1 mmol, 1.0 equiv), 2,2,6,6-
tetramethylpiperidine (TMP, 0.2 mmol, 2.0 equiv) and MeCN (1.0 mL). The reaction
mixture was deaerated with argon for 15 min, followed by addition of alkyl iodide 4a
(0.4 mmol, 2.0 equiv). The resulting mixture was irradiated by 410 nm LEDs for 10 h.
After reaction, the mixture was filtered to remove the insoluble fraction. The filtrate
was concentrated under reduced pressure by rotary evaporation. The desired product
5a-D, was obtained by silica-gel flash column chromatography using petroleum
ether/ethyl acetate as the eluent.
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(6) To a dried reaction tube equipped with magnetic stirring bar were added N-
methyl-N-phenylmethacrylamide 1a (0.1 mmol), 1a-Ds (0.1 mmol), TMP (0.4 mmol),
and 2 mL of MeCN. The reaction mixture was deaerated with argon for 15 min,
followed by addition of alkyl iodide 4a (0.4 mmol, 2.0 equiv). The resulting mixture
was irradiated by 410 nm LEDs. The ratio of crude product 5a and 5a-D, was
analysed by *H NMR using 1,3,5-trimethoxybenze as an internal standard. The value
of KIE is 0.82.
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9. Characterization of substrates and products
N-Methyl-N-[4-(methylthio)phenyl]methacrylamide (1c)

MeS ve ~HNMR (400 MHz, CDCl3) 6 7.20 (d, J = 8.6 Hz, 2H), 7.05 (d, J

\©\r\io = 8.6 Hz, 2H), 5.04 (s, 1H), 4.99 (s, 1H), 3.28 (s, 3H), 2.45 (s,

Me 3H), 1.73 (s, 3H). *C NMR (100 MHz, CDCls) § 172.0, 141.6,

140.6, 137.4, 127.0, 126.9, 119.4, 37.7, 20.3, 15.8. HRMS (ESI): Calcd for
C12H1sNOS ([M + H]*) 222.0947, found 222.0944.

N-Methyl-N-{4-[(trifluoromethyl)thio]phenyl}methacrylamide (1d)

F4CS ve ~H NMR (400 MHz, CDCl3) & 7.59 (d, J = 8.4 Hz, 2H), 7.17 (d, J

CLNEO = 8.6 Hz, 2H), 5.07 — 5.06 (m, 1H), 4.97 — 4.96 (m, 1H), 3.33 (s,

Me 3H), 1.77 (dd, J = 1.7, 1.1 Hz, 3H). **C NMR (100 MHz, CDCl3)

§ 171.8, 147.1, 140.2, 137.2, 129.4 (q, J = 308.2 Hz), 127.0, 122.4 (q, J = 2.1 Hz),

120.1, 37.5, 20.1. **F NMR (376 MHz, CDCls) & —42.85 (s). HRMS (ESI): Calcd for
C1,H13FsNOS ([M + H]") 276.0664, found 276.0664.
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4-Methoxy-N-methyl-N-(3-methylbut-3-en-2-yl)aniline (1s)

Moo we ~HNMR (400 MHz, CDCl3) 6 7.04 (d, J = 8.9 Hz, 2H), 6.84 (d, J =

@NIO 8.9 Hz, 2H), 5.01 (s, 1H), 4.98 (s, 1H), 3.80 (s, 3H), 3.29 (s, 3H),

Me 1.73 (s, 3H). *C NMR (100 MHz, CDCls) & 172.2, 158.3, 140.9,

137.4,127.8, 119.0, 114.4, 55.4, 37.9, 20.4. HRMS (ESI): Calcd for C1,H1sNO, [M +
H]*: 206.1176; Found: 206.1174.

Me (1R,2S,5R)-2-1sopropyl-5-methylcyclohexyl 4-
@ o acetylbenzoate (menthol 4-acetylbenzoate) *H NMR (400
I O)mMe MHz, CDCl3) § 8.10 (d, J = 8.6 Hz, 2H), 7.98 (d, J = 8.6 Hz,

M Me I 2H), 4.93 (td, J = 10.8, 4.4 Hz, 1H), 2.62 (s, 3H), 2.14 — 2.06

(m, 1H), 1.99 — 1.86 (m, 1H), 1.77 — 1.69 (m, 2H), 1.62 — 1.46 (m, 2H), 1.20 — 1.02

(m, 2H), 0.98 — 0.83 (m, 7H), 0.77 (d, J = 7.0 Hz, 3H). **C NMR (100 MHz, CDCl3)

8 197.54, 165.20, 140.06, 134.62, 129.78, 128.17, 75.44, 47.21, 40.89, 34.25, 31.44,

26.88, 26.54, 23.61, 22.03, 20.75, 16.52. HRMS (ESI): Calcd for C1gH,03" ([M +

H]") 303.1955, found 303.1951.

(1R,2S,5R)-2-1sopropyl-5-methylcyclohexyl 4-(2-bromoacetyl)benzoate (2q)

e 4 NMR (400 MHz, CDCl5)  8.13 (d, J = 8.5 Hz, 2H), 8.02 (d,
@ o J =85 Hz, 2H), 4.94 (td, J = 10.9, 4.4 Hz, 1H), 4.46 (s, 2H),
Y OJ\Q\p 2.18 — 2.06 (m, 1H), 2.02 — 1.84 (M, 1H), 1.83 — 1.66 (m, 2H),

e T ™ 164147 (m, 2H), 1.24 — 1.01 (m, 2H), 1.00 — 0.84 (m, 7H),

0.77 (d, J = 7.0 Hz, 3H). *C NMR (100 MHz, CDCl3) § 190.87, 164.94, 136.96,
135.34, 129.98, 128.86, 75.63, 47.20, 40.87, 34.24, 31.45, 30.80, 26.54, 23.59, 22.05,
20.77, 16.51. HRMS (ESI): Calcd for CigHaBrOs™ (IM + HJ') 381.1060, found
381.1056.

3-[3-(4-Methoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3a)

o 'H NMR (500 MHz, CDCl3) § 7.79 (d, J = 8.7 Hz, 2H),

Me O 7.34 - 7.25 (m, 1H), 7.22 (d, J = 7.0 Hz, 1H), 7.09 (t, J =
O =0 OMe 71 Hz, 1H), 6.87 (d, J = 7.9 Hz, 3H), 3.84 (s, 3H), 3.26 (s,
Me 3H), 2.76 (ddd, J = 15.8, 11.6, 4.6 Hz, 1H), 2.43 (ddd, J =

15.8,11.1, 4.4 Hz, 1H), 2.33 (td, J = 13.5, 4.5 Hz, 1H), 2.23 (td, J = 14.1, 4.5 Hz, 1H),
1.43 (s, 3H). 3C NMR (125 MHz, CDCl3) 5 197.9, 180.2, 163.4, 143.2, 133.4, 130.3,
129.7, 128.0, 122.8, 122.7, 113.6, 108.1, 55.4, 47.7, 33.2, 32.7, 26.2, 23.8. HRMS
(ESI): Calcd for C0H2,NOs* ([M + H]") 324.1594, found 324.1592.
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5-(tert-Butyl)-3-[3-(4-methoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one
(3b)

o 'H NMR (400 MHz, CDCl3) & 7.79 (d, J =8.9 Hz, 2H),
tBu 7.31 (dd, J = 8.1, 2.0 Hz, 1H), 7.25 (d, J = 1.9 Hz, 1H),
O =0 OV 6.87 (d, J =6.8 Hz, 2H), 6.80 (d, J = 8.1 Hz, 1H), 3.85

Ve (s, 3H), 3.25 (s, 3H), 2.76 (ddd, J = 16.1, 11.1, 5.2 Hz,

1H), 2.49 (ddd, J = 15.9, 10.7, 4.9 Hz, 1H), 2.33 (ddd, J = 13.8, 10.7, 5.2 Hz, 1H),
2.24 (ddd, J = 13.8, 11.1, 4.9 Hz, 1H), 1.44 (s, 3H), 1.33 (s, 9H). *C NMR (100 MHz,
CDCls) & 198.1, 180.4, 163.4, 146.1, 140.8, 133.2, 130.3, 129.8, 124.6, 119.8, 113.6,

107.4, 55.4, 47.9, 34.6, 33.3, 32.8, 31.6, 26.2, 23.8. HRMS (ESI): Calcd for
CasHaoNOs™ ([M + HJ") 380.2220, found 380.2217.

3-[3-(4-Methoxyphenyl)-3-oxopropyl]-1,3-dimethyl-5-(methylthio)indolin-2-one
(3¢)

'H NMR (500 MHz, CDCls) § 7.77 (d, J = 8.8 Hz,

ve 3 OH), 7.22 (dd, J = 8.1, 1.9 Hz, 1H), 7.16 (d, J = 1.8
MeS O . O ome Hz, 1H), 6.86 (d, J = 8.8 Hz, 2H), 6.78 (d, J = 8.1 Hz,
N 1H), 3.83 (s, 3H), 3.23 (s, 3H), 2.80 — 2.66 (M, 1H),

Me

2.47 (s, 3H), 2.46 — 2.39 (m, 1H), 2.31 (ddd, J = 13.8,
11.0, 5.0 Hz, 1H), 2.20 (ddd, J = 13.8, 11.2, 4.6 Hz, 1H), 1.41 (s, 3H). *C NMR (125
MHz, CDCl3) & 197.8, 179.9, 163.4, 141.4, 134.4, 131.8, 130.3, 129.7, 128.0, 123.2,
113.6, 108.5, 55,5, 47.8, 33.2, 32.7, 26.3, 23.8, 17.7. HRMS (ESI): Calcd for
Ca1H2aNOsS* ([M + H]*) 370.1471, found 370.1472.

3-[3-(4-Methoxyphenyl)-3-oxopropyl]-1,3-dimethyl-5-
[(trifluoromethyl)thio]indolin-2-one (3d)

'H NMR (400 MHz, CDCl3) § 7.76 (d, J = 8.9 Hz,

(@]
Ve 2H), 7.59 (dd, J = 8.1, 1.8 Hz, 1H), 7.46 (d, J = 1.8
FaCs O . O ome Hz, 1H), 6.98 — 6.77 (m, 3H), 3.83 (s, 3H), 3.25 (5,
N 3H), 2.72 (ddd, J = 16.0, 10.8, 5.2 Hz, 1H), 2.51
Me

(ddd, J = 15.9, 10.8, 4.8 Hz, 1H), 2.42 — 2.27 (m,
1H), 2.21 (ddd, J = 14.0, 11.0, 4.9 Hz, 1H), 1.43 (s, 3H). *C NMR (125 MHz, CDCl5)
8 197.4, 180.0, 163.5, 145.8, 137.5, 134.9, 130.9, 130.3, 129.6, 129.5 (q, J = 306.2
Hz), 117.3 (g, J = 2.0 Hz), 113.7, 108.9, 55.5, 47.7, 33.0, 32.6, 26.4, 23.5. 9F NMR
(376 MHz, CDCl3) 8 —43.7 (s). HRMS (ESI): Calcd for Co1H2FsNOsS™ ([M + H]Y)
424.1189, found 424.1190.
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5-Bromo-3-[3-(4-methoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3e)
'H NMR (400 MHz, CDCl3) § 7.78 (d, J = 8.9 Hz, 2H),

(0]
BrOMe 7.39 (dd, J = 8.2, 2.0 Hz, 1H), 7.31 (d, J = 1.9 Hz, 1H),
O =0 6.88 (d, J = 8.9 Hz, 2H), 6.73 (d, J = 8.2 Hz, 1H), 3.84
Ve (s, 3H), 3.23 (s, 3H), 2.74 (ddd, J = 16.0, 11.2, 5.0 Hz,
1H), 2.45 (ddd, J = 15.9, 10.9, 4.7 Hz, 1H), 2.32 (ddd, J = 13.9, 10.9, 5.0 Hz, 1H),
2.19 (ddd, J = 13.8, 11.2, 4.7 Hz, 1H), 1.41 (s, 3H). *C NMR (100 MHz, CDCly) &
197.7, 179.7, 163.6, 142.3, 135.7, 131.0, 130.4, 129.8, 126.2, 115.6, 113.8, 109.6,

55.6, 48.0, 33.2, 32.8, 26.4, 23.8. HRMS (ESI): Calcd for CaoHaBrNOs* ([M + HJ)
402.0699, found 402.0696.

3-[3-(4-Methoxyphenyl)-3-oxopropyl]-1,3-dimethyl-2-oxoindoline-5-carbonitrile
(3f)

0 'H NMR (400 MHz, CDCls) § 7.76 (d, J = 8.9 Hz, 2H),
N, e O 7.59 (dd, J = 8.1, 1.5 Hz, 1H), 7.43 (d, J = 1.4 Hz, 1H),
O Nt OMe 6.89 (dd, J = 13.4, 8.5 Hz, 3H), 3.84 (s, 3H), 3.26 (s,

Me 3H), 2.74 (ddd, J = 16.0, 10.6, 5.3 Hz, 1H), 2.49 (ddd,
J=16.0,10.3, 5.1 Hz, 1H), 2.33 (ddd, J = 14.1, 10.3, 5.3 Hz, 1H), 2.22 (ddd, J = 14.1,
10.6, 5.2 Hz, 1H), 1.43 (s, 3H). *C NMR (100 MHz, CDCls) & 197.1, 179.9, 163.5,
147.0, 134.6, 133.5, 130.3, 129.5, 126.2, 119.1, 113.7, 108.5, 105.9, 55.5, 47.5, 32.9,

325, 26.5, 23.5. HRMS (ESI): Calcd for CoHaN,Os" ([M + H]) 349.1547, found
349.1543,

Methyl 3-[3-(4-methoxyphenyl)-3-oxopropyl]-1,3-dimethyl-2-oxoindoline-5-
carboxylate (3g)

o 'H NMR (400 MHz, CDCl3) § 8.03 (dd, J = 8.2, 1.7
Meozc Hz, 1H), 7.87 (d, J = 1.4 Hz, 1H), 7.80 — 7.69 (m,
O =0 OMe 2H), 6.89 (d, J = 8.2 Hz, 1H), 6.88 — 6.83 (M, 2H),

Me 3.90 (s, 3H), 3.83 (s, 3H), 3.27 (s, 3H), 2.73 (ddd, J

=15.8, 11.3, 4.8 Hz, 1H), 2.45 (ddd, J = 15.6, 11.0, 4.5 Hz, 1H), 2.34 (ddd, J = 13.8,
10.9, 4.8 Hz, 1H), 2.23 (ddd, J = 13.8, 11.3, 4.5 Hz, 1H), 1.44 (s, 3H). **C NMR (100
MHz, CDCl3) § 197.5, 180.5, 166.8, 163.4, 147.3, 133.5, 130.9, 130.3, 129.6, 124.7,

124.0, 113.6, 107.7, 55.4, 52.1, 47.5, 33.1, 32.6, 26.4, 23.7. HRMS (ESI): Calcd for
CazH24NOs™ ([M + H]*) 382.1649, found 382.1650.

5-Acetyl-3-[3-(4-methoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3h)
0 'H NMR (500 MHz, CDCls) § 7.95 (dd, J = 8.2, 1.6 Hz,
Ac Me O 1H), 7.83 (d, J = 1.5 Hz, 1H), 7.78 — 7.74 (m, 2H),
O =0 OMe 691 (d, J = 8.2 Hz, 1H), 6.89 — 6.84 (m, 2H), 3.84 (s,
Me 3H), 3.29 (s, 3H), 2.74 (ddd, J = 16.1, 11.0, 5.1 Hz,
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1H), 2.59 (s, 3H), 2.48 (ddd, J = 16.0, 10.8, 4.9 Hz, 1H), 2.36 (ddd, J = 15.8, 10.8, 5.1
Hz, 1H), 2.26 (ddd, J = 14.0, 11.1, 4.8 Hz, 1H), 1.45 (s, 3H). **C NMR (125 MHz,
CDCl3) & 197.5, 196.9, 180.6, 163.4, 147.5, 133.7, 132.3, 130.3, 130.1, 129.6, 122.8,
113.6, 107.6, 55.5, 47.5, 33.1, 32.6, 26.5, 26.5, 23.6. HRMS (ESI): Calcd for
CH24NO4* ([M + H]*) 366.1700, found 366.1697.

5-Benzoyl-3-[3-(4-methoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3i)
'H NMR (500 MHz, CDCls) § 7.81 — 7.75 (m, 6H),

(0]
Ph 7.60 (t, J = 7.4 Hz, 1H), 7.50 (t, J = 7.6 Hz, 2H),
O =0 OMe 691 (d, J = 8.1 Hz, 1H), 6.87 (d, J = 8.8 Hz, 2H),
Me 3.84 (s, 3H), 3.30 (s, 3H), 2.77 (ddd, J = 16.0, 11.0,
5.0 Hz, 1H), 2.56 (ddd, J = 16.0, 10.5, 5.0 Hz, 1H), 2.38 — 2.32 (m, 1H), 2.29 — 2.20
(m, 1H), 1.46 (s, 3H). *C NMR (125 MHz, CDCls) & 197.5, 195.7, 180.6, 163.5,
147.2, 138.1, 133.7, 132.2, 132.1, 130.3, 129.8, 129.6, 128.3, 124.7, 113.7, 107.4,

55.5, 47.6, 33.1, 32.6, 26.5, 23.6. HRMS (ESI): Calcd for Cp7HsNOs* (M + H])
428.1856, found 428.1858.

4,5,6-Trimethoxy-3-[3-(4-methoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-
one (3j)

o IH NMR (400 MHz, CDCly) § 7.83 — 7.76 (m, 2H),

oo LM O 6.91 — 6.83 (m, 2H), 6.21 (s, 1H), 3.97 (s, 3H), 3.90
OoM

O O ® (s, 3H), 3.84 (s, 3H), 3.82 (s, 3H), 3.20 (s, 3H), 2.67

MeO Ve (ddd, J = 16.8, 11.1, 5.1 Hz, 1H), 2.52 — 2.39 (m, 2H),

2.29 (ddd, J = 13.0, 11.7, 5.1 Hz, 1H), 1.47 (s, 3H). *C NMR (100 MHz, CDCl3) 5

198.1, 180.7, 163.3, 154.2, 150.8, 139.3, 137.6, 130.3, 129.8, 115.6, 113.6, 89.5, 61.0,

60.8, 56.4, 55.4, 48.5, 33.7, 31.8, 26.3, 22.6. HRMS (ESI): Calcd for C,3HsNOg" ([M
+ H]") 414.1911, found 414.1907.

3-[3-(4-Methoxyphenyl)-3-oxopropyl]-1,3-dimethyl-1,3-dihydro-2H-
benzo[g]indol-2-one (3k)

'H NMR (500 MHz, CDCl3) & 7.81 — 7.67 (m, 3H), 7.59
—7.50 (m, 2H), 7.50 — 7.42 (m, 2H), 6.98 (d, J = 7.6 Hz,
1H), 6.82 (d, J = 8.9 Hz, 2H), 3.82 (s, 3H), 3.57 (s, 3H),
2.87 (ddd, J = 16.1, 11.6, 4.9 Hz, 1H), 2.76 (ddd, J =
13.8, 11.4, 4.9 Hz, 1H), 2.49 (ddd, J = 15.7, 11.4, 4.1 Hz,
1H), 2.40 (ddd, J = 13.7, 11.6, 4.1 Hz, 1H), 1.70 (s, 3H). *C NMR (125 MHz, CDCls)
§ 198.2, 173.0, 163.3, 137.5, 136.7, 133.4, 130.3, 129.7, 127.3, 126.4, 126.3, 122.8,
122.6, 119.7, 113.5, 108.5, 55.4, 47.1, 37.6, 34.5, 31.4, 29.8. HRMS (ESI): Calcd for
CasH2sNO3s* ([M + H]") 374.1751, found 374.1751.
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3-[3-(4-Methoxyphenyl)-3-oxopropyl]-3-methyl-1-phenylindolin-2-one (3I)

0 'H NMR (400 MHz, CDCl3) & 7.80 (d, J = 8.8 Hz, 2H),

Me O 7.55 (dd, J = 8.5, 7.1 Hz, 2H), 7.48 — 7.37 (m, 3H), 7.28 (d,
O =0 OMe 3 =7.3Hz, 1H), 7.20 (t, J = 7.7 Hz, 1H), 7.11 (t, J = 7.4
Ph Hz, 1H), 6.86 (dd, J = 8.4, 3.1 Hz, 3H), 3.83 (s, 3H), 2.91

(ddd, J = 16.1, 11.3, 5.0 Hz, 1H), 2.57 (ddd, J = 15.8, 11.0, 4.6 Hz, 1H), 2.42 (ddd, J
= 16.0, 11.3, 5.0 Hz, 1H), 2.31 (ddd, J = 13.8, 11.5, 4.6 Hz, 1H), 1.55 (s, 3H). ©*C
NMR (101 MHz, CDCls) & 197.8, 179.7, 163.4, 143.0, 134.5, 133.3, 130.3, 129.7,
129.7, 128.1, 128.0, 126.5, 123.3, 123.1, 113.7, 109.4, 55.5, 47.8, 33.3, 33.3, 24.0.
HRMS (ESI): Calcd for CosH2aNO3* ([M + H]*) 386.1751, found 386.1745.

3-{3-[3-(4-Methoxyphenyl)-3-oxopropyl]-3-methyl-2-oxoindolin-1-
yl}propanenitrile (3m)

5 'H NMR (400 MHz, CDCl3) § 7.91 — 7.74 (m, 2H), 7.37 —

Me O 7.19 (m, 2H), 7.13 (td, J = 7.5, 1.0 Hz, 1H), 6.95 (d, J =
O o oMe 7.8 Hz, 1H), 6.91 — 6.82 (m, 2H), 4.15 (dt, J = 14.2, 6.6
JN Hz, 1H), 4.00 (dt, J = 14.1, 6.8 Hz, 1H), 3.84 (s, 3H), 2.99

NC

— 2.73 (m, 3H), 2.46 (ddd, J = 16.0, 10.6, 4.7 Hz, 1H),
2.40 — 2.22 (m, 2H), 1.46 (s, 3H). 3C NMR (100 MHz, CDCls) & 197.7, 180.4, 163.4,
141.2, 133.3, 130.3, 129.7, 128.2, 123.4, 123.3, 117.2, 113.6, 108.0, 55.4, 47.6, 35.9,
33.2, 32.6, 24.1, 16.4. HRMS (ESI): Calcd for C,H23N,05" ([M + H]Y) 363.1703,
found 363.1703.

1-Benzyl-3-[3-(4-methoxyphenyl)-3-oxopropyl]-3-methylindolin-2-one (3n)

0 'H NMR (400 MHz, CDClg) & 7.75 — 7.61 (m, 2H), 7.43 —

Me O 7.29 (m, 5H), 7.25 — 7.16 (m, 2H), 7.05 (td, J = 7.5, 1.0
O =0 OMe Hz, 1H), 6.89 — 6.80 (M, 3H), 5.11 (d, J = 15.4 Hz, 1H),
B 4.84 (d, J = 15.4 Hz, 1H), 3.86 (s, 3H), 2.88 — 2.65 (m,

1H), 2.49 — 2.18 (m, 3H), 1.50 (s, 3H). *C NMR (100 MHz, CDCls) & 197.7, 180.4,
163.4, 142.3, 136.3, 133.4, 130.2, 129.7, 128.9, 128.0, 127.7, 127.6, 122.9, 122.8,
113.6, 109.0, 55.4, 47.7, 43.7, 33.3, 32.7, 24.0. HRMS (ESI): Calcd for CasHasNO5*

(IM + H]") 400.1907, found 400.1909.

1-[3-(4-Methoxyphenyl)-3-oxopropyl]-1-methyl-5,6-dihydro-4H-pyrrolo[3,2,1-
ijJquinolin-2(1H)-one (30)

'H NMR (400 MHz, CDCl3) & 7.83 — 7.74 (m, 2H), 7.02
(dd, J = 9.9, 7.1 Hz, 2H), 6.98 — 6.92 (m, 1H), 6.90 — 6.83
(m, 2H), 3.83 (s, 3H), 3.74 (t, J = 5.9 Hz, 2H), 2.86 — 2.72
(m, 3H), 2.48 (ddd, J = 15.9, 10.8, 4.9 Hz, 1H), 2.35 —
2.15 (m, 2H), 2.07 — 1.96 (m, 2H), 1.42 (s, 3H). *C NMR
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(100 MHz, CDCl3) 5 198.0, 179.1, 163.4, 138.9, 132.0, 130.3, 129.8, 126.8, 122.2,
120.6, 120.1, 113.6, 55.4, 49.1, 38.8, 33.4, 32.7, 24.6, 23.5, 21.4. HRMS (ESI): Calcd
for CaH24NO3* ([M + HJ*) 350.1751, found 350.1752.

8-[3-(4-Methoxyphenyl)-3-oxopropyl]-6,8-dimethyl-6,8-dihydro-7H-thiazolo[4,5-
elindol-7-one (3p)

0 'H NMR (500 MHz, CDCl3)  9.03 (s, 1H), 7.88 (d, J =
$ Me O 8.4 Hz, 1H), 7.77 — 7.63 (m, 2H), 7.05 (d, J = 8.3 Hz,
O =0 M 1H), 6.88 — 6.72 (m, 2H), 3.82 (s, 3H), 3.33 (s, 3H),
Mo 2.84 — 2.64 (M, 2H), 2.55 — 2.45 (m, 2H), 1.67 (s, 3H).

13C NMR (100 MHz, CDCl3) § 197.9, 180.3, 163.2, 156.2, 149.0, 142.0, 130.3, 129.8,

129.0, 125.7, 121.4, 113.5, 107.2, 55.4, 49.2, 33.9, 32.2, 26.7, 22.7. HRMS (ESI):
Calcd for C1H21N203S™ ([M + H]") 381.1267, found 381.1267.

7-[3-(4-Methoxyphenyl)-3-oxopropyl]-5,7-dimethyl-5,7-dihydro-6H-thiazolo[5,4-
flindol-6-one (3p")

o 'H NMR (400 MHz, CDCls) & 8.98 (s, 1H), 7.80 — 7.68
s M O (m, 3H), 7.55 (s, 1H), 6.86 — 6.80 (m, 2H), 3.83 (s, 3H),
§, O =0 OMe 335 (s, 3H), 2.95 — 2.61 (M, 1H), 2.46 — 2.36 (m, 2H),
Me 2.30 (td, J = 10.6, 1.6 Hz, 1H), 1.49 (s, 3H). °C NMR

(125 MHz, CDCl3) § 197.7, 179.7, 163.4, 154.3, 153.2, 142.7, 133.2, 130.2, 129.6,

128.1, 116.2, 113.6, 102.5, 55.4, 47.7, 33.1, 33.1, 26.6, 24.4. HRMS (ESI): Calcd for
Ca1H21N205S™ ([M + H]") 381.1267, found 381.1267.

4-Methoxy-3-[3-(4-methoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3q)
veo 0 'H NMR (500 MHz, CDClg) & 7.84 — 7.75 (m, 2H), 7.26
X O (t, J = 8.1 Hz, 1H), 6.88 (d, J = 8.9 Hz, 2H), 6.63 (d, J =
OMe 8.4 Hz, 1H), 6.53 (d, J = 7.7 Hz, 1H), 3.86 (s, 3H), 3.85
Me (s, 3H), 3.24 (s, 3H), 2.73 — 2.61 (m, 1H), 2.57 — 2.40
(m, 2H), 2.31 (ddd, J = 12.7, 11.1, 4.7 Hz, 1H), 1.50 (s, 3H). *C NMR (125 MHz,
CDCls) 6 198.3, 180.6, 163.3, 156.1, 144.4, 130.4, 129.8, 129.2, 118.5, 113.5, 105.9,

101.4, 55.4, 55.4, 48.4, 33.9, 30.7, 26.4, 21.6. HRMS (ESI): Calcd for Co1HasNO,*
([M + HJ") 354.1700, found 354.1700.

6-Methoxy-3-[3-(4-methoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3q")
0 'H NMR (500 MHz, CDCl3) & 7.79 (d, J = 8.9 Hz,

Me O 2H), 7.11 (d, J = 8.1 Hz, 1H), 6.88 (d, J = 8.9 Hz,

- O =0 OMe 2H), 6.59 (dd, J = 8.1, 2.3 Hz, 1H), 6.45 (d, J = 2.3
Me Hz, 1H), 3.86 (s, 3H), 3.85 (s, 3H), 3.25 (s, 3H),

2.73 (ddd, J = 16.2, 11.3, 5.0 Hz, 1H), 2.44 (ddd, J = 15.9, 11.0, 4.7 Hz, 1H), 2.31
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(ddd, J = 13.7, 10.9, 5.0 Hz, 1H), 2.21 (ddd, J = 13.8, 11.3, 4.7 Hz, 1H), 1.41 (s, 3H).
13C NMR (125 MHz, CDCl3) & 198.0, 180.9, 163.4, 160.1, 144.4, 130.3, 129.8, 125.3,
123.3, 113.6, 106.4, 96.2, 55.5, 55.5, 47.3, 33.3, 32.9, 26.3, 24.1. HRMS (ESI): Calcd
for Co1HasNO4* ([M + H]") 354.1700, found 354.1700.

3-[3-(3-Methoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3r)

o ove H NMR (500 MHz, CDCl3) § 7.40 — 7.33 (m, 2H), 7.33 -

Me O 7.27 (M, 2H), 7.22 (d, J = 7.2 Hz, 1H), 7.12 — 7.04 (m, 2H),
O =0 6.88 (d, J = 7.8 Hz, 1H), 3.84 (s, 3H), 3.27 (s, 3H), 2.79
Ve (ddd, J = 16.3, 11.3, 5.0 Hz, 1H), 2.49 (ddd, J = 16.2, 11.0,

4.6 Hz, 1H), 2.35 (ddd, J = 13.9, 10.9, 5.0 Hz, 1H), 2.25 (ddd, J = 13.8, 11.2, 4.6 Hz,
1H), 1.44 (s, 3H). 3C NMR (125 MHz, CDCly) 5 199.2, 180.2, 159.7, 143.2, 138.0,
133.4, 129.5, 128.1, 122.8, 122.7, 120.7, 119.4, 112.3, 108.1, 55.4, 47.6, 33.7, 32.5,
26.3, 23.9. HRMS (ESI): Calcd for CyH,,NOs™ ([M + H]Y) 324.1594, found
324.1592.

3-[3-(2-Methoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3s)

'H NMR (400 MHz, CDCl3) & 7.54 (dd, J = 7.7, 1.8 Hz, 1H),

e 7.41 (ddd, J = 8.3, 7.3, 1.8 Hz, 1H), 7.32 — 7.26 (m, 1H), 7.25 —
O ) 7.20 (m, 1H), 7.09 (td, J = 7.5, 1.0 Hz, 1H), 6.95 (td, J = 7.5,
N 1.0 Hz, 1H), 6.88 (dd, J = 13.1, 8.1 Hz, 2H), 3.77 (s, 3H), 3.24

Me

0 MeO

(s, 3H), 2.80 (ddd, J = 16.6, 11.3, 5.2 Hz, 1H), 2.51 (ddd, J =
16.8, 10.9, 4.8 Hz, 1H), 2.37 — 2.13 (m, 2H), 1.43 (s, 3H). *C NMR (100 MHz,
CDCls) 5 201.9, 180.4, 158.4, 143.4, 133.8, 133.4, 130.2, 128.3, 128.0, 122.9, 122.7,
120.7, 111.6, 108.0, 55.4, 47.8, 38.9, 32.9, 26.2, 23.5. HRMS (ESI): Calcd for
CaoH2oNO3" ([M + H]*) 324.1594, found 324.1591.

1,3-Dimethyl-3-(3-0x0-3-(p-tolyl)propyl)indolin-2-one (3t)?

0 'H NMR (400 MHz, CDCls) & 7.68 (d, J = 8.2 Hz, 2H),

Me O 7.27 (td, J = 7.7, 1.2 Hz, 1H), 7.24 — 7.15 (m, 3H), 7.07 (td,
O =0 Mo J=75,0.8Hz 1H), 6.86 (d, J = 7.8 Hz, 1H), 3.25 (s, 3H),
Me 2.77 (ddd, J = 16.2, 11.3, 5.0 Hz, 1H), 2.46 (ddd, J = 16.0,

11.0, 4.6 Hz, 1H), 2.37 (s, 3H), 2.36 — 2.28 (m, 1H), 2.22 (ddd, J = 13.8, 11.3, 4.6 Hz,
1H), 1.42 (s, 3H). *C NMR (100 MHz, CDCl3) & 199.0, 180.2, 143.7, 143.2, 134.2,
133.5, 129.2, 128.1, 128.0, 122.8, 122.7, 108.1, 47.7, 33.5, 32.6, 26.2, 23.8, 21.6.

HRMS (ESI): Calcd for CaH2NO,* ([M + H]*) 308.1645, found 308.1643.
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1,3-Dimethyl-3-{3-o0x0-3-[4-(trifluoromethoxy)phenyl]propyl}indolin-2-one (3u)

0 'H NMR (500 MHz, CDCl3) § 7.91 — 7.79 (m, 2H), 7.31 —

Me O 7.26 (m, 1H), 7.25 — 7.17 (m, 3H), 7.08 (t, J = 7.8 Hz,
O =0 9CFs 1H), 6.86 (d, J = 7.8 Hz, 1H), 3.25 (s, 3H), 2.77 (ddd, J =
Me 16.3, 11.1, 5.0 Hz, 1H), 2.58 — 2.40 (m, 1H), 2.34 (ddd, J

= 13.9, 10.8, 5.0 Hz, 1H), 2.23 (ddd, J = 14.0, 11.1, 4.7 Hz, 1H), 1.43 (s, 3H). ©*C
NMR (125 MHz, CDCls) & 197.8, 180.1, 152.5, 143.1, 134.8, 133.3, 130.0, 128.2,
122.9, 122.7, 120.3, 120.2 (q, J = 257.5 Hz), 108.2, 47.6, 33.6, 32.4, 26.3, 23.8. °F
NMR (376 MHz, CDCls) § -57.64 (s). HRMS (ESI): Calcd for CooHisFsNOs* ([M +
H]") 378.1312, found 378.1310.

1,3-Dimethyl-3-(3-0x0-3-phenylpropyl)indolin-2-one (3v)?

o 'H NMR (400 MHz, CDCl3) & 7.85 — 7.75 (m, 2H), 7.60 — 7.48

Me O (m, 1H), 7.47 — 7.35 (m, 2H), 7.29 (td, J = 7.7, 1.2 Hz, 1H),
O =0 7.23 (d, J = 7.3 Hz, 1H), 7.09 (td, J = 7.5, 1.0 Hz, 1H), 6.88 (d,
Me J=7.8 Hz, 1H), 3.27 (s, 3H), 2.82 (ddd, J = 16.3, 11.2, 5.0 Hz,

1H), 2.51 (ddd, J = 16.5, 10.9, 4.7 Hz, 1H), 2.36 (ddd, J = 13.8, 10.9, 5.0 Hz, 1H),
2.25 (ddd, J = 13.9, 11.2, 4.7 Hz, 1H), 1.45 (s, 3H). 1*C NMR (100 MHz, CDCls) &
199.3, 180.2, 143.2, 136.7, 133.4, 133.0, 1285, 128.1, 128.0, 122.8, 122.7, 108.1,
47.6, 33.6, 32,5, 26.2, 23.8. HRMS (ESI): Calcd for CigHxNO," (M + HJ*)
294.1489, found 294.1485.

3-[3-(4-Fluorophenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3w)

0 'H NMR (400 MHz, CDCls) & 7.89 — 7.73 (m, 2H), 7.28 (td,

Me O J =177, 13 Hz, 1H), 7.25 — 7.16 (m, 1H), 7.15 — 6.99 (m,
O = " 3H), 6.86 (d, J = 7.7 Hz, 1H), 3.25 (s, 3H), 2.76 (ddd, J =
Me 16.2, 11.2, 5.0 Hz, 1H), 2.47 (ddd, J = 16.3, 10.8, 4.7 Hz,

1H), 2.33 (ddd, J = 13.8, 10.8, 5.0 Hz, 1H), 2.22 (ddd, J = 13.8, 11.2, 4.7 Hz, 1H),
1.42 (s, 3H). *C NMR (100 MHz, CDCl3) & 197.8, 180.3, 167.0, 164.5, 143.3, 133.5,
133.2 (d, J = 3.0 Hz), 130.8, 129.5 (d, J = 250.9 Hz), 122.9 (d, J = 10.7 Hz), 115.7 (d,
J = 21.7 Hz), 108.2, 47.7, 33.6, 32.6, 26.4, 23.9. F NMR (376 MHz, CDCls) &
~105.39 (tt, J = 8.6, 5.4 Hz). HRMS (ESI): Calcd for CigHioFNO," ([M + H]Y)
312.1394, found 312.1391.

3-[3-(4-Chlorophenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3x)?

0 'H NMR (400 MHz, CDCl3) § 7.78 — 7.71 (m, 2H), 7.40 —

Me O 7.35 (m, 2H), 7.30 (td, J = 7.7, 1.2 Hz, 1H), 7.22 (d, J = 7.3
O Nt “ Hz, 1H), 7.09 (td, J = 7.5, 0.9 Hz, 1H), 6.88 (d, J = 7.8 Hz,
Ve 1H), 3.27 (s, 3H), 2.77 (ddd, J = 16.3, 11.1, 5.1 Hz, 1H),

2.50 (ddd, J = 16.4, 10.7, 4.8 Hz, 1H), 2.34 (ddd, J = 13.9, 10.8, 5.0 Hz, 1H), 2.23
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(ddd, J = 13.9, 11.1, 4.8 Hz, 1H), 1.44 (s, 3H). **C NMR (100 MHz, CDCl3)  198.1,
180.1, 143.1, 139.4, 134.9, 133.3, 129.4, 128.8, 128.1, 122.8, 122.7, 108.1, 47.6, 33.6,
32.4, 26.3, 23.8. HRMS (ESI): Calcd for C19H1sCINO,* ([M + H]*) 328.1099, found
328.1097.

1,3-Dimethyl-3-{3-0x0-3-[4-(trifluoromethyl)phenyl]propyl}indolin-2-one (3y)

o 'H NMR (400 MHz, CDCls) § 7.90 (d, J = 8.1 Hz, 2H),

Me O 7.67 (d, J = 8.2 Hz, 2H), 7.30 (td, J = 7.7, 1.2 Hz, 1H),
O =0 CFs 722 (d, J = 6.8 Hz, 1H), 7.10 (td, J = 7.5, 0.8 Hz, 1H),
Mo 6.88 (d, J = 7.8 Hz, 1H), 3.27 (s, 3H), 2.82 (ddd, J = 16.3,

10.9, 5.1 Hz, 1H), 2.66 — 2.46 (m, 1H), 2.42 — 2.31 (m, 1H), 2.30 — 2.20 (m, 1H), 1.45
(s, 3H). **C NMR (125 MHz, CDCl3) & 198.4, 180.1, 143.1, 139.3, 134.3 (q, J = 32.7
Hz), 133.2, 128.3, 128.2, 125.6 (g, J = 3.7 Hz), 123.6 (g, J = 272.6 Hz), 122.9, 122.7,
108.2, 47.5, 33.9, 32.2, 26.3, 23.8. F NMR (376 MHz, CDCl;) 5 —63.1 (s). HRMS
(ESI): Calcd for CaoH1oFsNO," ([M + H]*) 362.1362, found 362.1359.

4-[3-(1,3-Dimethyl-2-oxoindolin-3-yl)propanoyl]benzonitrile (3z)

o 'H NMR (400 MHz, CDCl3) § 7.93 — 7.79 (m, 2H), 7.73 —

Me O 7.66 (M, 2H), 7.33 —7.25 (m, 1H), 7.20 (dd, J = 7.4, 0.7 Hz,

O 0 N 1H), 7.08 (td, J = 7.5, 1.0 Hz, 1H), 6.87 (d, J = 7.8 Hz, 1H),
Me 3.25 (s, 3H), 2.79 (ddd, J = 16.8, 10.8, 5.1 Hz, 1H), 2.56

(ddd, J = 16.8, 10.5, 4.9 Hz, 1H), 2.34 (ddd, J = 13.9, 10.5, 5.2 Hz, 1H), 2.23 (ddd, J
=13.9, 10.8, 4.9 Hz, 1H), 1.43 (s, 3H). *C NMR (100 MHz, CDCl3) & 198.0, 180.0,
143.1, 139.6, 133.2, 132.4, 128.4, 128.2, 122.9, 122.7, 117.9, 116.3, 108.2, 47.5, 33.9,
32.1, 26.3, 23.8. HRMS (ESI): Calcd for CooH19N20," ([M + H]") 319.1441, found

319.1440.
3-[3-(2,5-Dimethoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3aa)

'H NMR (500 MHz, CDCl3) & 7.31 — 7.26 (m, 1H), 7.22 (d, J
e = 7.2 Hz, 1H), 7.13 - 7.06 (m, 2H), 6.97 (dd, J = 9.0, 3.2 Hz,
O 1H), 6.85 (dd, J = 14.4, 8.4 Hz, 2H), 3.77 (s, 3H), 3.72 (s,
O N O bwe 3H),3.24 (s, 3H), 2.83 — 2.77 (m, 1H), 2.56 — 2.49 (m, 1H),
Me 2.30 — 2.17 (m, 2H), 1.43 (s, 3H). *C NMR (125 MHz,
CDCl3) 8 201.3, 180.3, 153.4, 152.9, 143.3, 133.6, 128.3, 127.9, 122.9, 122.6, 119.9,
113.7, 113.1, 107.8, 55.9, 55.8, 47.7, 38.8, 32.8, 26.1, 23.3. HRMS (ESI): Calcd for
C21H24NO4" ([M + H]) 354.1700, found 354.1697.

0 MeO
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3-[3-(3,4-Dimethoxyphenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3ab)

'H NMR (400 MHz, CDCl3) & 7.41 — 7.36 (m, 2H), 7.26
(td, J = 7.7, 1.2 Hz, 1H), 7.23 — 7.18 (m, 1H), 7.07 (td, J =
7.5, 0.8 Hz, 1H), 6.82 (dd, J = 15.5, 7.9 Hz, 2H), 3.90 (s,
3H), 3.89 (s, 3H), 3.24 (s, 3H), 2.75 (ddd, J = 15.8, 11.3,
4.8 Hz, 1H), 2.43 (ddd, J = 15.5, 11.0, 4.6 Hz, 1H), 2.32 (ddd, J = 13.8, 11.0, 4.8 Hz,
1H), 2.20 (ddd, J = 13.7, 11.3, 4.6 Hz, 1H), 1.41 (s, 3H). **C NMR (100 MHz, CDCl,)
5 198.0, 180.2, 153.2, 148.9, 143.2, 133.4, 129.9, 128.0, 122.8, 122.8, 122.7, 110.1,
109.9, 108.1, 56.0, 56.0, 47.7, 33.2, 33.0, 26.2, 23.8. HRMS (ESI): Calcd for
Ca1HasNO,* ([M + HJ") 354.1700, found 354.1698.

Q OMe
0
O o OMe

N
Me

3-[3-(3,4-Dichlorophenyl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3ac)

'H NMR (400 MHz, CDCls) 6 7.85 (d, J = 2.0 Hz, 1H), 7.62
(dd, J = 8.4, 2.0 Hz, 1H), 7.48 (d, J = 8.3 Hz, 1H), 7.30 (td,
J =77, 13 Hz, 1H), 7.21 (ddd, J = 7.4, 1.3, 0.6 Hz, 1H),
7.09 (td, J = 7.5, 1.0 Hz, 1H), 6.88 (d, J = 7.8 Hz, 1H), 3.27
(s, 3H), 2.74 (ddd, J = 16.6, 10.7, 5.2 Hz, 1H), 2.52 (ddd, J = 16.7, 10.3, 5.0 Hz, 1H),
2.34 (ddd, J = 13.9, 10.4, 5.3 Hz, 1H), 2.24 (ddd, J = 13.9, 10.7, 5.0 Hz, 1H), 1.44 (s,
3H). *C NMR (100 MHz, CDCl3) & 197.1, 180.1, 143.1, 137.5, 136.2, 133.2, 133.2,
130.6, 130.0, 128.2, 127.1, 122.9, 122.8, 108.2, 47.5, 33.6, 32.2, 26.3, 23.9. HRMS
(ESI): Calcd for C19H15CINO," ([M + H]*) 362.0709, found 362.0708.

Cl

(0]
Me O
Crie
N
Me

3-[3-(Benzofuran-2-yl)-3-oxopropyl]-1,3-dimethylindolin-2-one (3ad)

'H NMR (400 MHz, CDCls) § 7.65 (d, J = 7.6 Hz, 1H), 7.52 (d,
J =8.4 Hz, 1H), 7.48 — 7.41 (m, 1H), 7.36 (d, J = 0.8 Hz, 1H),
7.32 —7.20 (m, 3H), 7.08 (td, J = 7.5, 1.0 Hz, 1H), 6.83 (d, J =
7.7 Hz, 1H), 3.27 (s, 3H), 2.77 (ddd, J = 16.1, 10.7, 5.4 Hz, 1H),
2.53 (ddd, J = 16.1, 10.2, 5.4 Hz, 1H), 2.45 — 2.22 (m, 2H), 1.44
(s, 3H). °C NMR (100 MHz, CDCls) & 190.3, 180.1, 155.5, 152.1, 143.2, 133.1,
128.2,128.1, 127.0, 123.9, 123.3, 122.9, 122.8, 112.9, 112.4, 108.1, 47.7, 34.0, 32.3,
26.3, 23.8. HRMS (ESI): Calcd for C21H0NO3 ([M + H]") 334.1438, found 334.1429.

Diethyl 2-[(1,3-dimethyl-2-oxoindolin-3-yl)methyl]malonate (3ae)?

IH NMR (400 MHz, CDCl3) 8 7.25 (td, J = 7.7, 1.2 Hz, 1H), 7.18 —

Et0,C - CO2E!
2 7.12 (m, 1H), 7.03 (td, J = 7.5, 0.8 Hz, 1H), 6.83 (d, J = 7.8 Hz, 1H),

o 411(q,J=7.2Hz 2H), 382 (dg, J = 10.8, 7.1 Hz, 1H), 3.65 (da, J

N =10.8, 7.1 Hz, 1H), 3.20 (s, 3H), 3.01 (dd, J = 8.1, 5.4 Hz, 1H), 2.63

Me —2.40 (m, 2H), 1.37 (s, 3H), 1.20 (t, J = 7.1 Hz, 3H), 1.05 (t, J = 7.2
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Hz, 3H). 3C NMR (125 MHz, CDCls) 5 179.3, 168.9, 168.8, 143.4, 132.0, 1283,
1235, 122.4, 108.1, 61.6, 61.4, 48.7, 47.1, 35.8, 26.2, 24.5, 14.0, 13.8. HRMS (ESI):
Calcd for C1gH24NOs ([M + H]") 334.1649, found 334.1637.

Diethyl 2-[(1,3-dimethyl-2-oxoindolin-3-yl)methyl]-2-methylmalonate (3af)*
'H NMR (400 MHz, CDCl3) 6 7.26 (td, J = 7.7, 1.2 Hz, 1H), 7.09 (d,

EtOZCMe COEt
2 J =73 Hz, 1H), 7.00 (t, J = 7.9 Hz, 1H), 6.84 (d, J = 7.8 Hz, 1H),
4.17 — 4.06 (m, 2H), 3.78 (g, J = 7.1 Hz, 2H), 3.21 (s, 3H), 2.75 (d, J
N © =23 Hz 2H), 1.35 (s, 3H), 1.19 (t, J = 7.1 Hz, 3H), 1.09 (¢, J = 7.1
Me Hz, 3H), 1.02 (s, 3H). *C NMR (100 MHz, CDCls) & 179.9, 172.0,

171.2,143.2,131.8, 128.1, 124.0, 121.9, 108.2, 61.5, 61.0, 52.9, 46.2, 41.1, 27.9, 26.3,
18.8, 13.9, 13.6. HRMS (ESI): Calcd for CigH6NOs ([M + H]") 348.1805, found
348.1795,

(1R,2S,5R)-2-1sopropyl-5-methylcyclohexyl  4-(3-(1,3-dimethyl-2-oxoindolin-3-
yl)propanoyl)benzoate (3ag)

" 'H NMR (400 MHz, CDCls) 3 8.05 (d, J = 8.4 Hz,

. " oH), 7.83 (d, J = 8.4 Hz, 2H), 7.28 (t, J = 7.3 Hz,
@o 1H), 7.21 (d, J = 7.2 Hz, 1H), 7.08 (t, J = 7.5 Hz,
e 1H), 6.87 (d, J = 7.8 Hz, 1H), 4.93 (td, J = 10.8, 4.3
o M Hz, 1H), 3.26 (s, 3H), 2.91 — 2.69 (m, 1H), 2.65 —

2.44 (m, 1H), 2.41 — 2.30 (m, 1H), 2.30 — 2.19 (m, 1H), 2.18 — 2.08 (M, 1H), 1.99 —
1.85 (m, 1H), 1.79 — 1.69 (M, 2H), 1.65 — 1.50 (m, 2H), 1.43 (s, 3H), 1.21 — 1.04 (m,
2H), 1.00 — 0.86 (m, 7H), 0.78 (d, J = 6.9 Hz, 3H). 1°C NMR (100 MHz, CDCly) 5
198.83 (d, J = 3.7 Hz), 180.08, 165.19, 143.14, 139.65 (d, J = 0.8 Hz), 134.47, 133.25,
129.69, 128.15, 127.85, 122.83, 122.71, 108.17, 75.42, 47.55, 47.20, 40.87, 34.24,
33.97, 32.30 (d, J = 3.9 Hz), 31.44, 26.53, 26.26, 23.81 (d, J = 2.3 Hz), 23.62, 22.04,

20.75, 16.53 (d, J = 1.4 Hz). HRMS (ESI): Calcd for CaoHasNOs™ ([M + HJ")
476.2795, found 476.2788.

Diethyl 2-((5-methoxy-1,3-dimethyl-2-oxoindolin-3-yl)methyl)malonate (3ah)

'H NMR (400 MHz, CDCls) & 6.81 — 6.77 (m, 2H), 6.74 (d, J =

coet 8.0 Hz, 1H), 4.13 (q, J = 7.1 Hz, 2H), 3.93 - 3.81 (m, 1H), 3.79

MeO Me (s, 3H), 3.73 (m, 1H), 3.19 (s, 3H), 3.03 (dd, J = 8.0, 5.5 Hz, 1H),

N O 257(dd, J =143, 55 Hz, 1H), 2.48 (dd, J = 14.3, 8.0 Hz, 1H),

Me 1.38 (s, 3H), 1.22 (t, J = 7.1 Hz, 3H), 1.09 (t, J = 7.1 Hz, 3H).

BC NMR (101 MHz, CDCl3) & 179.00, 168.93, 168.81, 155.98, 136.90, 133.40,

112.65, 110.80, 108.46, 61.63, 61.39, 55.83, 48.68, 47.54, 35.86, 26.30, 24.43, 13.95,
13.78. HRMS (ESI): Calcd for C1gHa6NOg" ([M + H]*) 364.1755, found 364.1750.

EtO,C
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1,3-Dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)indolin-2-one (5a)°

Vo 'H NMR (400 MHz, CDCls) & 7.39 — 7.20 (m, 2H), 7.09 (td, J = 7.6,
@ﬁgch 0.8 Hz, 1H), 6.89 (d, J = 7.8 Hz, 1H), 3.25 (s, 3H), 2.88 (dd, J =
V0 352, 153 Hz, 1H), 2.60 (ddd, J = 31.0, 15.4, 8.1 Hz, 1H), 1.43 (s,

Me 3H). *C NMR (100 MHz, CDCls) & 178.6, 142.8, 131.3, 128.5,

123.6, 123.5, 122.6, 108.5, 44.2 (d, J = 2.1 Hz), 36.9 (t, J = 20.4 Hz), 26.5, 25.9. °F
NMR (376 MHz, CDCls) 8 —81.1 (tt, J = 9.7, 2.7 Hz, 3F), —108.0 — —109.7 (m, 1F),

-113.8 — —115.6 (m, 1F), —124.1 — —-125.0 (m, 2F), —125.2 — —126.8 (m, 2F). HRMS
(ESI): Calcd for Cy5H13FgNO™ [M + H]': 394.0848; Found: 394.0843.

5-(tert-Butyl)-1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)indolin-2-one
(5b)

e 'H NMR (400 MHz, CDCl3) 6 7.34 — 7.32 (m, 2H), 6.81 (d, J =

'BquQCh 8.6 Hz, 1H), 3.23 (s, 3H), 2.87 (dd, J = 35.6, 14.8 Hz, 1H), 2.61

N ©  (ddd, J =307, 15.4, 8.4 Hz, 1H), 1.44 (s, 3H), 1.32 (s, 9H). 2*C

Me NMR (100 MHz, CDCl3) & 178.8, 145.9, 140.4, 130.9, 124.9,

121.0, 120.9, 107.8, 44.5 (d, J = 2.3 Hz), 36. 7 (t, J = 20.2 Hz), 34.6, 31.5, 26.5, 25.9.

F NMR (376 MHz, CDCl3) & —81.1 (t, J = 10.0 Hz, 3F), —107.8 — —110.7 (m, 1F),

~113.7 — —115.8 (m, 1F), —124.6 — —124.7 (m, 2F), —125.7 — —126.2 (m, 2F). HRMS
(ESI): Calcd for C1gHp1FoNO* ([M + H]*) 450.1474, found 450.1475.

1,3-Dimethyl-5-(methylthio)-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)indolin-2-one
(5¢)

e 'H NMR (500 MHz, CDCls) § 7.37 — 7.18 (m, 2H), 6.83 (d, J =
MeSCngh 8.1 Hz, 1H), 3.24 (s, 3H), 2.89 (dd, J = 35.2, 15.3 Hz, 1H), 2.59
N (ddd, J = 30.9, 15.4, 8.0 Hz, 1H), 2.48 (s, 3H), 1.43 (s, 3H). *C
NMR (125 MHz, CDCl3) & 178.2, 141.2, 132.2, 131.7, 128.8,
124.4, 109.0, 44.3 (d, J = 2.1 Hz), 36.9 (t, J = 20.3 Hz), 26.6, 25.9, 18.0. *F NMR
(376 MHz, CDCl3) & —79.8 — —83.9 (m, 3F), —-106.2 — —110.5 (m, 1F), —-111.6 —
~116.8 (m, 1F), —123.8 — —125.2 (m, 2F), —125.2 — —126.7 (m, 2F). HRMS (ESI):
Calcd for CigH15FgNOS™ ([M + H]") 440.0725, found 440.0721.

Me

1,3-Dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-5-
((trifluoromethyl)thio)indolin-2-one (5d)

e 'H NMR (500 MHz, CDCl3) § 7.64 (dd, J = 8.1, 1.8 Hz, 1H),
FscsCfQCfe 7.55 (s, 1H), 6.94 (d, J = 8.1 Hz, 1H), 3.26 (s, 3H), 2.91 (dd, J =
N © 346,153 Hz, 1H), 2.62 (ddd, J = 30.6, 15.5, 8.1 Hz, 1H), 1.46

Me (s, 3H). *C NMR (125 MHz, CDCls) 5 178.4, 145.5, 137.9,

132.5, 131.9, 129.5 (g, J = 308.4 Hz), 117.4 (d, J = 2.3 Hz), 109.4, 44.1 (d, J = 2.3
Hz), 37.0 (t, J = 20.4 Hz), 26.7, 25.8. **F NMR (376 MHz, CDCls3) § —44.0 (s, 3F),
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—81.1 (tt, J = 9.7, 2.7 Hz, 3F), —106.5 — ~110.5 (m, 1F), —~112.5 — ~116.1 (m, 1F),
~123.0 — 1253 (m, 2F), —125.1 — —129.5 (m, 2F). HRMS (ESI): Calcd for
C16H12F12NOS™ ([M + H]') 494.0442, found 494.0440.

5-Bromo-1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)indolin-2-one (5e)

e 'H NMR (400 MHz, CDCl3) § 7.44 (dd, J = 8.3, 2.0 Hz, 1H), 7.39

BrCngh (s, 1H), 6.77 (d, J = 8.3 Hz, 1H), 3.22 (s, 3H), 2.88 (dd, J = 35.2,

N 15.4 Hz, 1H), 2.57 (ddd, J = 29.2, 14.7, 7.2 Hz, 1H), 1.42 (s, 3H).

Me 13C NMR (100 MHz, CDCl3) 6 177.9, 141.9, 133.3, 131.4, 126.8,

115.3, 110.0, 44.3 (d, J = 2.3 Hz), 36.9 (t, J = 20.4 Hz), 26.6, 25.8. °F NMR (376

MHz, CDCl3) & —81.10 (tt, J = 9.7, 2.4 Hz, 3F), —104.01 — —110.49 (m, 1F), —112.52

— —16.77 (m, 1F), —123.04 — —125.48 (m, 2F), —124.86 — —127.09 (m, 2F). HRMS
(ESI): Calcd for Cy5H1,BrFsNO™ ([M + H]) 471.9953, found 471.9957.

1,3-Dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxoindoline-5-carbonitrile
(5f)

e 'H NMR (400 MHz, CDCl3) & 7.65 (dd, J = 8.2, 1.6 Hz, 1H),

NCCngfg 7.54 (s, 1H), 6.97 (d, J = 8.2 Hz, 1H), 3.27 (s, 3H), 2.92 (dd, J =

N 34.5,14.9 Hz, 1H), 2.63 (ddd, J = 30.5, 15.5, 8.0 Hz, 1H), 1.45 (s,

Me 3H). °C NMR (100 MHz, CDCls) & 178.2, 146.7, 133.9, 132.3,

127.0, 119.0, 109.1, 106.0, 43.9 (d, J = 2.4 Hz), 36.9 (t, J = 20.3 Hz), 26.7, 25.7. °F

NMR (376 MHz, CDCl3) 5 —81.1 (tt, J = 9.7, 2.6 Hz, 3F), —107.7 — —109.2 (m, 1F),

—113.5 - —115.1 (m, 1F), —124.3 — —125.5 (m, 2F), —125.5 — —126.5 (m, 2F). HRMS
(ESI): Calcd for C1gH12FsN,O ([M + H]*) 419.0800, found 419.0803.

1,3-Dimethyl-3-(2,2,2-trifluoroethyl)indolin-2-one (5g)’

e 'H NMR (500 MHz, CDCls) § 7.34 (td, J = 7.7, 1.2 Hz, 1H), 7.31 —

@QC% 7.27 (m, 1H), 7.11 (td, J = 7.6, 0.9 Hz, 1H), 6.91 (d, J = 7.8 Hz, 1H),

N © 326, 3H), 2.84 (dg, J = 15.1, 10.7 Hz, 1H), 2.67 (dq, J = 15.1, 10.4

Me Hz, 1H), 1.43 (s, 3H). *C NMR (125 MHz, CDCls) § 178.5, 142.9,

131.0, 128.5, 125.2 (q, J = 278.1 Hz), 123.6, 122.7, 108.5, 44.4 (d, J = 2.1 Hz), 40.6

(g, J = 28.3 Hz), 26.4, 25.0. *®F NMR (376 MHz, CDCl3) 5 —61.95 (t, J = 10.6 Hz).
HRMS (ESI): Calcd for C1oHisFsNO™ ([M + H]) 244.0944, found 244.0939.

3-(2,2,3,3,4,4,4-Heptafluorobutyl)-1,3-dimethylindolin-2-one (5h)°

e 'H NMR (400 MHz, CDCl3) & 7.38 — 7.27 (m, 2H), 7.10 (td, J = 7.6,
@fg% 0.9 Hz, 1H), 6.89 (d, J = 7.8 Hz, 1H), 3.25 (s, 3H), 2.84 (d, J = 15.4
N ©  Hz, 1H), 2.71 — 2.52 (m, 1H), 1.44 (s, 3H). °C NMR (125 MHz,

Me CDCl3) & 178.6, 142.8, 131.3, 128.5, 123.6, 123.6, 122.6, 108.5, 44.2

(d, J = 2.1 Hz), 36.7 (t, J = 20.2 Hz), 26.5, 25.8. %F NMR (376 MHz, CDCl3) &
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~80.30 (t, J = 9.8 Hz, 3F), —107.56 — —110.28 (m, 1F), —112.72 — —=117.26 (m, 1F),
~126.88 — —128.90 (m, 2F). HRMS (ESI): Calcd for CiqHi1sFsNO™ ([M + HI)
344.0880, found 344.0875.

1,3-Dimethyl-3-(2,3,3,3-tetrafluoro-2-(trifluoromethyl)propyl)indolin-2-one (5i)

. 'H NMR (400 MHz, CDCl3) § 7.30 (td, J = 7.7, 1.2 Hz, 1H), 7.24 (d, J

e = 7.4 Hz, 1H), 7.07 (td, J = 7.6, 1.0 Hz, 1H), 6.86 (d, J = 7.8 Hz, 1H),

3.23 (s, 3H), 2.86 (t, J = 16.7 Hz, 1H), 2.67 (t, J = 15.3 Hz, 1H), 1.42 (s,

N © 3H). 3C NMR (100 MHz, CDCly)  178.0, 142.8, 131.1, 128.4, 123.6,

Me  122.4,108.3,45.4 (d, J = 3.8 Hz), 34.0, 33.9 (d, J = 18.6 Hz), 27.7, 26.4.

F NMR (376 MHz, CDCl3)  —77.30 (d, J = 7.1 Hz, 6F), —186.34 (ddd, J = 24.2,

14.5, 7.2 Hz, 1F). HRMS (ESI): Calcd for Ci4H13F/NO* ([M + H]") 344.0880, found
344.0876.

4,5,6-Trimethoxy-1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)indolin-2-
one (5j)

Voo 1, 'H NMR (400 MHz, CDCls) § 6.23 (s, 1H), 4.00 (s, 3H), 3.90 (s,

MeO "CaFs 3H), 3.78 (s, 3H), 3.19 (s, 3H), 2.94 — 2.72 (m, 2H), 1.43 (s, 3H).
Moo N © 13 NMR (100 MHz, CDCls) 5 179.1, 154.8, 150.8, 138.8, 137.2,
Me 113.5, 89.4, 61.0, 60.5, 56.3, 43.9 (d, J = 2.4 Hz), 35.9 (t, J =

19.8 Hz), 26.5, 24.5. F NMR (376 MHz, CDCl3) § —80.6 — —82.2 (m, 3F), —110.8 —
—113.4 (m, 1F), —114.8 ——117.1 (m, 1F), —124.1 — —125.1 (m, 2F), —=125.9 — —126.1

(m, 2F). HRMS (ESI): Calcd for C1gH19FgNO," ([M + H]") 484.1165, found 484.1167.
1,3-Dimethyl-3-(2,2,3,3,4,4,5,5,6,6,6-undecafluorohexyl)indolin-2-one (5k)

" 'H NMR (500 MHz, CDCl3) § 7.32 (t, J = 8.1 Hz, 1H), 7.29 (d, J =
@ﬁgwﬂ 7.4 Hz, 1H), 7.10 (t, J = 7.5 Hz, 1H), 6.90 (d, J = 7.8 Hz, 1H), 3.25 (s,
N 3H), 2.89 (dd, J = 35.2, 15.3 Hz, 1H), 2.61 (ddd, J = 31.0, 15.4, 7.9
Hz, 1H), 1.44 (s, 3H). *C NMR (125 MHz, CDCls) 5 178.6, 142.8,
131.3, 128.5, 123.6, 122.7, 108.5, 44.2 (d, J = 2.2 Hz), 37.0 (t, J = 20.3 Hz), 26.5,
25.9. F NMR (376 MHz, CDCl3) 5 —80.88 (t, J = 9.9, 2.2 Hz, 3F), —107.88 —
~109.33 (M, 1F), —113.63 — —115.62 (m, 1F), —122.13 — —122.98 (m, 2F), —123.92 (t,
J =149 Hz, 2F), —125.57 — —126.82 (m, 2F). HRMS (ESI): Calcd for C1gH13F1iNO*
([M + H]") 444.0816, found 444.0810.

Me

3-Methyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-1-phenylindolin-2-one (51)

IH NMR (500 MHz, CDCl3) § 7.62 — 7.54 (m, 2H), 7.51 — 7.42 (m,

Me
@fﬁwg 3H), 7.37 (d, J = 7.4 Hz, 1H), 7.31 — 7.24 (m, 1H), 7.16 (td, J = 7.5,
VO 0.8 Hz, 1H), 6.93 - 6.85 (m, 1H), 3.05 (dd, J = 35.1, 15.2 Hz, 1H),
Ph 2.71 (ddd, J = 30.8, 15.4, 8.1 Hz, 1H), 1.59 (s, 3H). *C NMR (100
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MHz, CDCls) & 178.1, 142.9, 134.3, 131.0, 129.7, 128.4, 128.3, 126.6, 123.80 (d, J =
2.1 Hz), 123.1, 109.8, 44.3 (d, J = 1.8 Hz), 37.4 (t, J = 20.3 Hz), 26.3. *°F NMR (376
MHz, CDCl3) & —81.09 (tt, J = 9.8, 3.1 Hz, 3F), —105.96 — —110.63 (m, 1F), —112.72
— —118.02 (m, 1F), —124.04 — —125.13 (m, 2F), —125.38 — —126.46 (m, 2F). HRMS
(ESI): Calcd for CoH1sFsNO* ([M + H]") 456.1004, found 456.1000.

3-(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9-Heptadecafluorononyl)-1,3-dimethylindolin-2-
one (5m)°

e 'H NMR (400 MHz, CDCl3) & 7.39 — 7.24 (m, 2H), 7.18 — 7.04 (m,
@fg;ﬁ 1H), 6.91 (d, J = 7.8 Hz, 1H), 3.27 (s, 3H), 2.91 (dd, J = 35.0, 15.2
N Hz, 1H), 2.63 (ddd, J = 31.0, 15.4, 8.1 Hz, 1H), 1.46 (s, 3H). °C
NMR (100 MHz, CDCls) § 178.6, 142.8, 131.3, 128.5, 123.6, 122.6,
108.5, 44.2, 37.0 (t, J = 20.3 Hz), 26.4, 25.8. *°F NMR (376 MHz, CDCls) & —80.88
(dt, J = 20.0, 9.8 Hz, 3F), —107.98 — —109.70 (m, 1F), —113.47 — —=115.26 (m, 1F),
—121.58 (s, 2F), —122.01 (s, 4F), —122.80 (s, 2F), —123.69 (s, 2F), —126.21 (s, 2F).
HRMS (ESI): Calcd for C1oH13F17NO* ([M + H]*) 594.0720, found 594.0715.

Me

Ethyl 3-(1,3-dimethyl-2-oxoindolin-3-yl)-2,2-difluoropropanoate (5n)®

. 'H NMR (500 MHz, CDCl3) & 7.28 (td, J = 7.7, 1.2 Hz, 1H), 7.18

@gCFzCOzEt (d, J = 7.2 Hz, 1H), 7.08 — 7.00 (m, 1H), 6.85 (d, J = 7.8 Hz, 1H),

N 4.02 (dg, J = 10.7, 7.2 Hz, 1H), 3.92 (dg, J = 10.7, 7.2 Hz, 1H),

Me 3.22 (s, 3H), 2.93 — 2.65 (M, 2H), 1.39 (s, 3H), 1.18 (t, J = 7.2 Hz,

3H). *C NMR (125 MHz, CDCl3) § 178.8, 163.5 (t, J = 32.2 Hz), 143.4, 130.8, 128.5,

123.8, 122.2, 114.6 (dd, J = 255.4, 248.8 Hz), 108.4, 62.9, 44.4 (d, J = 6.2 Hz), 41.2

(dd, J = 24.5, 22.3 Hz), 26.4, 25.5, 13.7. *°F NMR (376 MHz, CDCl3) & -98.7 (dt, J =

267.4, 12.7 Hz, 1F), -106.2 (ddd, J = 267.3, 21.5, 15.3 Hz, 1F). HRMS (ESI): Calcd
for C1sH1FoNO3* ([M + H]*) 298.1249, found 298.1244.

1-Methyl-1-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-5,6-dihydro-4H-pyrrolo[3,2,1-
ijJquinolin-2(1H)-one (50)

'H NMR (400 MHz, CDCl3) 6 7.12 (d, J = 7.4 Hz, 1H), 7.06 (d, J =

"CFo 7.5 Hz, 1H), 6.97 (t, J = 7.5 Hz, 1H), 4.03 — 3.62 (m, 2H), 3.00 —

N O 2.71(m, 3H), 2.59 (ddd, J = 31.2, 15.4, 8.2 Hz, 1H), 2.05 — 2.02 (m,

2H), 1.44 (s, 3H). *C NMR (100 MHz, CDCls) & 177.4, 138.6, 129.9,

127.3,122.1, 121.5 (t, J = 2.4 Hz), 120.6, 45.5 (d, J = 2.1 Hz), 39.1, 36.8 (t, J = 20.7

Hz), 25.4, 24.6, 21.1. *F NMR (376 MHz, CDCls) § —81.08 (tt, J = 10.2, 3.1 Hz, 3F),

~108.19 — —109.42 (m, 1F), —113.72 — —115.53 (m, 1F), —124.24 — —124.89 (m, 2F),

—125.63 — —126.13 (m, 2F). HRMS (ESI): Calcd for Ci7HisFoNO*™ ([M + H]Y)
420.1004; Found: 420.0997.

Me
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1,3,5-Trimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)indolin-2-one (5p)°

e 'H NMR (500 MHz, CDCls) § 7.15 — 7.05 (m, 2H), 6.78 (d, J =
MeCfQ% 7.9 Hz, 1H), 3.23 (s, 3H), 2.86 (dd, J = 35.3, 15.3 Hz, 1H), 2.57
N ©  (ddd, J =311, 15.4, 7.9 Hz, 1H), 2.36 (s, 3H), 1.42 (s, 3H). 2°C
Me NMR (125 MHz, CDCl3) & 178.5, 140.4, 132.2, 131.3, 128.8,
124.4,108.2, 44.3 (d, J = 2.1 Hz), 36.9 (t, J = 19.9 Hz), 26.5, 26.0, 21.1. °F NMR
(376 MHz, CDCl3) 5 —81.1 (tt, J = 9.5, 2.7 Hz, 3F), —108.3 — —109.4 (m, 1F), —112.7
— —119.0 (m, 1F), —124.3 — —124.8 (m, 2F), —125.5 — —126.3 (m, 2F). HRMS (ESI):
Calcd for CygH1sFgNO™ ([M + H]") 408.1004, found 408.1006.

5-Methoxy-1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)indolin-2-one (5q)°

e '"H NMR (500 MHz, CDCls)  6.89 (d, J = 2.4 Hz, 1H), 6.84 (dd,

MeonQCfe J =85, 2.5Hz, 1H), 6.79 (d, J = 8.4 Hz, 1H), 3.80 (s, 3H), 3.22

N © (s, 3H), 2.87 (dd, J = 35.3, 15.3 Hz, 1H), 2.57 (ddd, J = 31.1,

Me 15.4, 7.8 Hz, 1H), 1.42 (s, 3H). *C NMR (125 MHz, CDCls) 5

178.2, 156.0, 136.3, 132.7, 112.5, 111.3, 108.8, 55.8, 44.6, 36.9 (t, J = 20.4 Hz), 26.6,

25.9. F NMR (376 MHz, CDCls) & —81.1 (tt, J = 10.2, 2.8 Hz, 3F), —108.3 — —108.5

(m, 1F), =114.0 — —115.4 (m, 1F), —124.5 — —124.7 (m, 2F), —=125.7 — —126.1 (m, 2F).
HRMS (ESI): Calcd for C1gHisFgNO," ([M + H]") 424.0954, found 424.0956.

5-Fluoro-1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)indolin-2-one (5r)°

e 'H NMR (400 MHz, CDCl3) 5 7.14 — 6.95 (m, 2H), 6.83 (dd, J = 8.3,

FCfQ% 4.1 Hz, 1H), 3.25 (s, 3H), 2.90 (dd, J = 34.6, 16.0 Hz, 1H), 2.60 (ddd,

N ©  1=309,155,8.0 Hz, 1H), 1.44 (5, 3H). °C NMR (100 MHz, CDCl5)

Me §178.2, 159.3 (d, J = 240.7 Hz), 138.7 (d, J = 2.1 Hz), 132.9 (d, J =

8.0 Hz), 114.8 (d, J = 23.5 Hz), 111.8 (d, J = 25.2 Hz), 109.0 (d, J = 8.2 Hz), 44.6, 36.9 (t,

J = 20.4 Hz), 26.6, 25.7. 'F NMR (376 MHz, CDCl3) & —79.90 — —82.22 (m, 3F),

—105.96 — —109.97 (m, 1F), —114.65 (ddt, J = 271.3, 28.4, 12.8 Hz, 1F), —120.49 (tt, J =

8.2, 3.4 Hz, 1F), —123.74 — —125.48 (m, 2F), —125.16 — —127.17 (m, 2F). HRMS (ESI):
Calcd for CysH1F1o0NO™ ([M + H]) 412.0754, found 412.0750.

5-Chloro-1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)indolin-2-one (5s)°

e 'H NMR (400 MHz, CDCls) § 7.30 (dd, J = 8.3, 2.1 Hz, 1H), 7.26

mw"@fe (s, 1H), 6.82 (d, J = 8.3 Hz, 1H), 3.24 (s, 3H), 2.89 (dd, J = 36.1,

N © 154 Hz, 1H), 2.58 (ddd, J = 30.8, 15.5, 8.0 Hz, 1H), 1.43 (s, 3H).

Me 3C NMR (100 MHz, CDCls) § 178.1, 141.4, 132.9, 128.6, 128.1,

124.1, 109.5, 44.4 (d, J = 2.2 Hz), 36.9 (t, J = 20.3 Hz), 26.6, 25.8. °F NMR (376

MHz, CDCl3) 6 —81.1 (tt, J=9.7, 2.6 Hz, 3F), —=105.11 ——111.18 (m, 1F), —-112.71 —

~118.99 (m, 1F), —122.82 — —125.27 (m, 2F), —125.27 — —128.19 (m, 2F). HRMS
(ESI): Calcd for C15H1,CIFgNO™ ([M + H]") 428.0458, found 428.0461.
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1,3-Dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-5-(trifluoromethyl)indolin-2-
one (5t)°

e 'H NMR (500 MHz, CDCls) § 7.61 (d, J = 9.0 Hz, 1H), 7.51 (s,

FSCCfQCfs 1H), 6.97 (d, J = 8.2 Hz, 1H), 3.28 (s, 3H), 2.93 (dd, J = 35.0,

N © 154 Hz, 1H), 2.63 (ddd, J = 30.5, 15.5, 8.0 Hz, 1H), 1.46 (s, 3H).

Me 3¢ NMR (125 MHz, CDCl3) § 178.5, 145.8, 131.8, 126.4 (q, J =

4.0 Hz), 125.0 (q, J = 32.7 Hz), 124.3 (q, J = 271.4 Hz), 120.8 — 120.6 (m), 108.4,

44.1 (d, J = 2.3 Hz), 37.0 (t, J = 20.3 Hz), 26.7, 25.8. *F NMR (376 MHz, CDCls) &

—61.5 (s, 3F), —81.1 (i, J = 9.7, 2.6 Hz, 3F), —=107.9 — —109.6 (m, 1F), —-113.8 —

~116.0 (m, 1F), —124.2 — —124.7 (m, 2F), —125.6 — —126.3 (m, 2F). HRMS (ESI):
Calcd for CygH12F1,NO™ ([M + H]") 462.0722, found 462.07118.

Methyl 1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxoindoline-5-
carboxylate (5u)*®

e 'H NMR (400 MHz, CDCl3) & 8.09 (dd, J = 8.3, 1.7 Hz, 1H),
MeochfQCfe 7.98 (s, 1H), 6.95 (d, J = 8.2 Hz, 1H), 3.94 (s, 3H), 3.30 (s,
N ©  3H),293(d, J = 35.0 Hz, 1H), 2.67 (ddd, J = 30.6, 15.4, 8.0

Me Hz, 1H), 1.47 (s, 3H). **C NMR (100 MHz, CDCls) & 178.8,

166.7, 146.9, 131.2, 124.8, 124.8, 124.7, 108.1, 52.1, 43.9, 37.00 (t, J = 20.0 Hz),
26.7, 25.9. %F NMR (376 MHz, CDCls) & —81.1 (tt, J = 9.7, 2.5 Hz, 3F), —107.4 —
~109.8 (m, 1F), —112.5 — —116.8 (m, 1F), —123.0 — —125.5 (m, 2F), —124.7 — —128.4
(m, 2F). HRMS (ESI): Calcd for C17H15FoNO3s" ([M + H]*) 452.0903, found 452.0900.

3-(4-Methoxyphenyl)-5a,10-dimethyl-1,4,5,5a,10,10a-hexahydro-
[1,2]diazepino[3,4-b]indole (6)

'H NMR (400 MHz, CDCls) § 7.64 — 7.47 (m, 2H), 7.18

OMe
Me , O (td, J = 7.7, 1.2 Hz, 1H), 7.04 (d, J = 7.9 Hz, 1H), 6.89 —
H’N 6.83 (m, 2H), 6.77 (t, J = 7.4 Hz, 1H), 6.50 (d, J = 7.8 Hz,
Me 1H), 6.13 (d, J = 4.5 Hz, 1H), 4.28 (d, J = 4.5 Hz, 1H),

3.83 (s, 3H), 2.71 (s, 3H), 2.68 — 2.40 (m, 3H), 1.77 — 1.58 (m, 1H), 1.42 (s, 3H). **C
NMR (100 MHz, CDCls) & 159.53, 151.28, 150.04, 134.80, 133.10, 128.29, 127.08,
121.79, 117.87, 113.38, 106.79, 92.74, 55.33, 45.97, 35.96, 31.65, 29.02, 26.07.
HRMS (ESI): Calcd for CooH24NsO* ([M + H]*) 322.1914, found 322.1907.

2-((5-Methoxy-1,3-dimethyl-2-oxoindolin-3-yl)methyl)malonic acid (7)

o 'H NMR (400 MHz, MeOH-d4) & 6.96 — 6.90 (m, 2H), 6.90 —

j con 685 (M, 1H), 3.79 (s, 3H), 3.37 (s, 1H), 3.19 (s, 3H), 2.49 (s, 2H),

MeO Me 1.37 (s, 3H). °C NMR (101 MHz, MeOH-d4) & 180.04, 170.95,
(0]

8 156.53, 136.45, 133.26, 112.86, 110.30, 108.90, 54.84, 48.50,
Me 47.70, 35.87, 25.21, 23.14. HRMS (ESI): Calcd for CisH1gNOg"
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([M + H]") 308.1129, found 308.1126.
3-(5-Methoxy-1,3-dimethyl-2-oxoindolin-3-yl)propanoic acid (8)*
coss 'HNMR (500 MHz, DCM-d;) § 6.84 (m, 2H), 6.81 (d, J = 9.1
MeOCEQ;Me Hz, 1H), 3.81 (s, 3H), 3.19 (s, 3H), 2.27 — 2.14 (m, 1H), 2.14 —
O 2.03 (m, 2H), 2.01 — 1.88 (m, 1H), 1.38 (s, 3H). *C NMR (126
Me MHz, DCM-d;) & 179.30, 176.78, 156.21, 136.82, 134.21,

112.19, 110.10, 108.44, 55.69, 47.82, 32.72, 29.04, 26.05, 23.38. HRMS (ESI): Calcd
for C1aHsNO," ([M + H]*) 264.1230, found 264.1232.

1,3-Dioxoisoindolin-2-yl 3-(5-methoxy-1,3-dimethyl-2-oxoindolin-3-
yl)propanoate (9)

'H NMR (400 MHz, DCM-dy) & 7.92 — 7.87 (m, 2H), 7.83

. (dd, J = 5.5, 3.1 Hz, 2H), 6.88 (dd, J = 7.0, 2.4 Hz, 2H),
) 6.85 (d, J = 9.3 Hz, 1H), 3.84 (s, 3H), 3.23 (s, 3H), 2.53 —

MeO Me 2.41 (m, 1H), 2.40 — 2.27 (m, 2H), 2.25 — 2.12 (m, 1H),
O 1.43 (s, 3H). *C NMR (126 MHz, CDCls) § 179.07, 168.88,
Me 161.78, 156.41, 136.60, 134.76, 133.85, 128.88, 123.99,

112.50, 110.28, 108.65, 55.83, 47.80, 32.53, 26.48, 26.37, 23.43. HRMS (ESI): Calcd
for C22H21N206+ (M + H]+) 409.1394, found 409.1400.

3-(2-1odoethyl)-5-methoxy-1,3-dimethylindolin-2-one (10)
| 'H NMR (500 MHz, DCM-dy) & 6.83 (d, J = 7.6 Hz, 2H), 6.80 —
Meo\(:[gl\e 6.76 (m, 1H), 3.80 (s, 3H), 3.16 (s, 3H), 2.84 (ddd, J = 12.6, 9.3, 5.2
N © Hz, 1H), 2.74 (ddd, J = 12.3, 9.3, 4.5 Hz, 1H), 2.50 (td, J = 12.9, 5.2
Me  Hz, 1H), 2.33 (td, J = 13.0, 4.5 Hz, 1H), 1.34 (s, 3H). *C NMR (126
MHz, DCM-d;) & 178.49, 156.21, 136.92, 133.61, 112.13, 110.13, 108.46, 55.72,

50.44, 42.76, 26.08, 23.20, -1.69. HRMS (ESI): Calcd for CisHi7INO,* ([M + H")
346.0298, found 346.0301.

2-(5-Methoxy-1,3-dimethyl-2-oxoindolin-3-yl)ethyl acetate (11)
ore “H NMR (500 MHz, DCM-dy) & 6.84 (dd, J = 6.4, 25 Hz, 2H),
MeoCEgMe 6.80 (d, J = 9.1 Hz, 1H), 3.89 (ddd, J = 11.8, 7.0, 5.3 Hz, 1H), 3.82
N O (s, 3H), 368 (dt, J = 11.2, 7.2 Hz, 1H), 3.19 (s, 3H), 2.31 (dt, J =
Me  14.4, 7.4 Hz, 1H), 2.08 (dt, J = 12.2, 6.8 Hz, 1H), 1.85 (s, 3H),
1.37 (s, 3H). °C NMR (126 MHz, DCM-dy) 5 179.32, 170.34, 156.06, 136.87, 134.29,

111.90, 110.29, 108.31, 60.73, 55.71, 46.73, 36.27, 26.05, 24.41, 20.40. HRMS (ESI):
Calcd for C1sH1gNO4Na™ ([M + Na]™) 300.1206, found 300.1206.
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3-(2-Hydroxyethyl)-5-methoxy-1,3-dimethylindolin-2-one (12)
on 'HNMR (500 MHz, DCM-dy) § 6.83 (m, 2H), 6.81 (d, J = 9.4 Hz,
oo (me 1H), 3.82 (s, 3H), 3.65 (s, 1H), 3.45 (dq, J = 12.5, 6.4 Hz, 1H),
Y ©3.20(s, 3H), 2.41 (s, 1H), 2.11 (m, 1H), 1.96 (m, 1H), 1.40 (s, 3H).
M 13C NMR (101 MHz, DCM-d,) & 180.94, 156.22, 136.49, 135.65,

111.83, 110.07, 108.46, 59.14, 55.70, 47.28, 40.04, 26.18, 23.27. HRMS (ESI): Calcd
for C1sHsNOs* ([M + H]*) 236.1281, found 236.1282.

3-(2-1socyanatoethyl)-5-methoxy-1,3-dimethylindolin-2-one (13)
nco 'H NMR (500 MHz, CDCls) & 6.81 (dd, J = 10.4, 2.2 Hz, 2H),
Meo\@[@e 6.77 (d, J = 8.2 Hz, 1H), 3.81 (s, 3H), 3.20 (s, 3H), 3.05 (g, J =
N 6.6,5.7Hz, 2H), 2.13 (dt, J = 13.7, 6.8 Hz, 1H), 1.97 (dt, = 14.0,
Me 7.0 Hz, 1H), 1.37 (s, 3H). *C NMR (126 MHz, CDCls)  180.05,
156.43, 156.08, 136.32, 134.57, 112.25, 110.21, 108.74, 55.84, 47.45, 37.45, 36.93,

26.39, 23.95. HRMS (ESI): Calcd for CiaHi7N,O5* ([M + H]") 261.1234, found
261.1232.

3-(2-Aminoethyl)-5-methoxy-1,3-dimethylindolin-2-one (14)

- wi, 'HNMR (400 MHz, CDCl3) 3 6.83 - 6.76 (m, 2H), 6.74 (d, J =

Q/Qe 8.2 Hz, 1H), 3.80 (s, 3H), 3.18 (s, 3H), 2.39 (m, 1H), 2.30 (m, 1H),

N © 207 (ddd, J = 13.2, 10.0, 5.8 Hz, 1H), 1.90 (ddd, J = 13.2, 10.1,

5.1 Hz, 1H), 1.36 (s, 2H), 1.35 (s, 3H). *C NMR (126 MHz,

CDCl5) & 180.19, 156.08, 136.64, 135.11, 111.75, 110.21, 108.28, 55.78, 47.68, 42.14,

38.10, 26.25, 24.27. MS on Bruker Q-Tof (ESI): Calcd for C13H1gN,O;" ([M + H]")
235.1441, found 235.1441.
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