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ARTICLE INFO ABSTRACT

Article higtory: The asymmetric amination of anilines to 3-bromodries was developed ithe
Received _ presence of a bis(oxazoline)-Ni(dpppyCtomplex, to provide enantiomerical
Received in revised form enriched 3-amino-2-oxindolesith quaternary stereocenters in up to 90% vyield
Accepted 92:8 er. Simultaneously, direct stereoselective aminatidna-amino-acid methy

Available online esters to 3-bromooxindoles was also accompolisheboutitany catalystswhick

furnished the 3-amino-2-oxindole derivativeés high vyields with modera
eywords: diastereoselectivities.
Asymmetric
3-bromooxindoles © 2015 Elsevier Ltd. All rights reserved
3-amino-2-oxindoles
Amination

1. Introduction
ive hydroxyamination reaction of oxindoles with ni&oarene$’
and other methods.

Among the developed methodologies of constructior3-of
amino-2-oxindole, Wang and co-workers reported a-Boxl)
catalyzed directly asymmetric amination reactionnaiolines to
3-bromooxindoles, giving a series of 3-amino-2-dxiles in
good yields with excellent enantioselectivitiés However,
anilines and a-amino-acids, which could incorporate more
possible applications into the NH containing adduatste not
taken into consideration. Herein, we developed theecti
amination reaction between 3-bromooxindoles andreesilora-
amino-acid esters in the presence of chiral Box-dthplexes$®
as the catalysts or absence of catalygtg;h furnished 3-amino-
2-oxindole derivatives in good vyields with moderate
enantioselectivities and diastereoselectivities.

3,3-Disubstituted chirabxindoles are privileged skeletons,
which present in large amount of alkaloid naturabduorcts,
pharmaceutical or agrochemical relevant compousdwell as
synthetic structural complexitiésBecause of its importance,
more and more catalytic strategies have been deseldo
efficiently construct the 3,3'-disubstituted oxitelaerivatives
In particular, the optically active 3-amino-2-oxalds, which
bear a quarternary stereogenic center at the Ciliqmy$ have
been recognized as versatile and useful backborogs f
preparation of some natural products and candidaigs. For
instance, the potent gastrin/CCK-B receptor antsjoAG-
041R? the vasopressin VIb receptor antagonist SSR-149415,
drug in clinical trials for treatment of anxietycadepression, as
well as the effective anti-malarial drug candidateTDB0S
(Scheme 1). Therefore, the significance of thesestre motifs

has attracted considerable attention to synthdtmists. Over (l) OH
the past several years, several asymmetric methads been
established to synthesize the 3-amino-2-oxindddesh as the HN\FOHN E T thN/\
asymmetric Pd/NHC-catalyzed intramoleculararylation of HN ;’QO N\ Q N e
amide enolate§,the asymmetric addition reaction of isatin &0 cl Ho” N 05
derived ketimineg, the enantioselective amination of 3- N oEt OQOMe
substituted oxindoles with azodicarboxylatese enantioselect- OEt Meo

AG-041R NITD609 SSR-149415

[a] Corresding auother. Fax: +86-512-65880378
E-mail: wangxw@suda.edu.cn Scheme 1Bioactive 3,3-disubstituted 3-amino-2-oxindoles

© 2015 Elsevier Ltd. All rights reserved.



2. Results and discussion

Although background reaction was observed in therafesef
chiral catalyst (Table 1, entry 1), the direct asmyetric
amination between 3-bromooxinddla and aniline2a was still
investigated in the presence of 10 mol% of chirak-hickel
catalyst and one equivalent of sodium carbonat®limene at
room temperature. As shown in Scheme 2 and TableelPy-
box L1/ Ni(OAc),4H,0 complex was first used for this reaction
and furnished the desired prod@etin 72% yield, but only with
68:32 er (Table 1, entry 2). Then, a series of bis(oxam)lin
ligands L2-L10/Ni(OAc),4H,0O catalysts were investigated,
inda-box ligandL4 was finally proved to be the optimal ligand
for this transformation, which provided the desired prodein
80% vyield with 70:30er (Table 1, entry 5). On the other hand,
more nickel metal sources were tested. To our delighen 10
mol% of L4/Ni(dppp)ChL complex was employed, the
corresponding enantioselectivity was improved to2I9er
(Table 1, entry 16).

B W)%J

0 ° Ph W)QV Ph
TN ) ., J
N N—/
R R
L1: R=Ph L3:R=Me L6:R=H
L2: R=Bn L4: R = -(CHp)p- L7 R=Me
L5: R = -(CHa)s- L8: R = -(CHp)y-
L9: R = -(CHo)s-
L10: R=Bn

Scheme 2Screened chiral ligands

Table 1.Optimization of the catalysts

Br B

n
> NH2 cat. (10 moioe) e
. (]
0 v (Y mnmin (KT
K,CO3 (1 equiv)

N
H Toluene, rt, 12h

Iz

la 2a 3a
Entry L* M Yield (%) er
1 - - 65 -
2 L1  Ni(OAc),4H,0 72 68:32
3 L2  Ni(OAc),4H,0 92 57:43
4 L3  Ni(OAc),4H,0O 82 62:38
5 L4  Ni(OAc),4H,0O 80 70:30
6 L5 Ni(OAc),4H,0 65 60:40
7 L6  Ni(OAc)»4H,0 85 61:39
8 L7 Ni(OAc),4H,0O 90 58:42
9 L8 Ni(OAc),4H,0O 90 62:38
10 L9 Ni(OAc),4H,0 88 55:45
11 L10 Ni(OAc),4H,0 93 62:38
12 L4  Ni(acac) 90 63:37
13 L4 Ni(PPh),Cl, 75 71:29
14 L4 NiCl, 90 63:37
15 L4  NiClyglyme 88 77:23
16 L4  Ni(dppp)Ch 92 79:21

& Unless noted, all reactions were carried out Wil0.10 mmol)
2a(0.12 mmol) and Cat. (10 mol%) in Toluene (1 mL).

® |solated yield.
“Determined by HPLC.

With L4/Ni(dppp)CL complex as the optimal catalyst, the
effect of the solvent and the base were then inyastdl and the
results are listed in Table 2. After examinationtloé reaction
medium effect, THF turned out to be the optimavent for this
transformation (Table 2, entry 6). In addition, sl bases were
surveyed for this reaction. When )&, was used as a base, the
enantioselectivity was increased to 88etZTable 2, entry 7). In
order to improve the enantioselectivity, we furtbetimized the
reaction conditions, such as the reaction temperatthe
concentration of reactants, the equivalents of llase, the
catalyst loading, and the effect of the metal caxes, the
results were listed in Table$1-S5 According to above
screening, the optimal reaction conditions were bdistaed
(Table 2, entry 7).

Table 2. Screening of the solvents and bases for the reactio
H

Br
Bn Bn N
@/NHZ Ni(dppp)Clo/L4 (10 mol%) ¢ Ph
Base (1 equiv) N o

Solvent, rt, 12h H
la 2a 3a
Entry  Solvent Base vield (%)b ert

1 toluene KCO; 92 79:21
2 MeCN K,CO; 80 66:34
3  DCM K,CO; 70 70:30
4 1,4-Dioxane  KCO; 85 81:19
5 CICH,CH,Cl K,COs 30 61:39
6 THF K,CO, 93 83:17
7 THF NaCO; 90 88:12
8 THF CsCOs 95 71:29
9 THF K3P Oy 3H,0 90 79:21
10 THF EgN 68 77:23
11 THF DBU 22 66:34
12 THF DMAP 56 73:27
13 THF iPLNEt 51 63:37
14 THF DABCO 10 56:44

& Unless noted, all reactions were carried out Wih(0.10 mmol)
2a(0.12 mmol) and Cat. (10 mol%) in Solvent (1 mL).

b |solated yield.

¢ Determined by HPLC.

With the optimal reaction conditions in hand, we tnhex
examined the substrate scope for the synthesis apious
optically active 3-amino-2-oxindoles. Firstly, ange of 3-
bromooxindole substrates were employed to evaluatd, the
results are summarized in Table 3. In generaltha&lreactions
proceeded smoothly to afford the desired producgobd yields
with moderate enantioselectivities. For 3-bromoogied 1b-1d
bearing -Me groups onto the phenyl ring, the reastiprovided
the corresponding producs®-3d in 80-87% yields with 81:19
to 82:18ers (Table 3, entries 2—4). On the other hand, when
electron-withdrawing groups (-Br, -Cl, -F, -CN) werestaled
onto the phenyl rings, the corresponding reacticaso
proceeded well and gave the desired products in B@-8elds



with 75:25 to 84:16ers (Table 3, entries 5-10). It seems that
higher enantioselectivity could be obtained whes ghoup was
located onto th@ara-position of the phenyl rings. Additionally,
the substratetk—1m containing fused aromatic rings were also
suitable substrates for this reaction, affording torresponding
products3k—3m in 83—87% yields and 78:22 to 83:&% (Table

3, entries 11-13). Furthermore, the substiateontaining 6-Cl
group on the oxindole core displayed somewhat infteeon the
reactivity and enantioselectivity of the correspiagdreaction,
provided the desired produc8n in 70% vyield and 78:22 er
(Table 3, entry 14). In order to suppress the bamked reaction,
the aniline2a was slowly added into the reaction solution by a
syring pump in 12 hours. It was disclosed
enantioselectivities were obviously improved onlyr feome
desired product8a, 3d, 3g and3h (Table 3, entries 1, 4, 7 and
8).

Table 3. Substrate scope for the asymmetric amination -of 3

bromooxindolel with aniline2a.

B, —R NH, N-ph
Ejf;o R ©/ Ni(dppp)Cl,/L4 (10 mol%) ©j€:o
N NayCOj3 (1 equiv) N
H H
THF, rt, 12h
1 2a 3
Entry*  SubstrateR) Product  Yield (%) er (%f
d 90 88:12
1 Ph (a) 3a e (92:8)°
2 2-MeGH, (1b) 3b 80 81:19
3 3-MeGH. (19 3c 85 82:18
87 82:18
4 4MeGH,(1d) 3d 70 (89:11)°
5  2-BrGH, (19 3e 80 75:25
6 3-BrGH, (1f) 3f 85 82:18
85 84:16
7 4BiGH. (19 39 75 (88:12°
87 81:19
8 4-CIGH, (1h) 3h o1 (9010
4-FGH, (1i) 3i 86 78:22
10 4-CNGH, (1)) 3] 85 83:17
11 2-thienyl (k) 3k 83 78:22
12 2-furyl (L) 3l 84 83:17
13 1-naphthyl Tm) 3m 87 80:20
Bn g
14 3n 70 78:22

mo
N
Cl H

& Unless noted, all reactions were carried out Wih(0.20 mmol)
2a(0.24 mmol) and Cat. (10 mol%) in THF (2 mL).

b |solated yield.

¢ Determined by HPLC.

4 The configurationR) was determined by comparison of the optical
rotationlawith the literaturé®

€ The aniline2awas added by a syring pump to the reaction solution
in 12 h.

(In)

In order to further explore the scope of the suaibst, the
electronic and steric effects of the anilirsvere investigated
for this transformation. The aniline derivativeb—2e bearing

both 'electronic-donating groups (2-OMe, 4-OMe) ane th
electronic-withdrawing groups (4-GFH-Cl) on the phenyl ring,
provided the corresponding products in 86—93% gieldd 81:19
to 86:14 ers (Table 4, entries 2-5), whereas the substéte
containing the strong electronic-withdrawing group-N@.)
afforded the desired produ8f in 65% yield with 80:20er
(Table 4, entry 6). Simultaneously, anilineg—2j with bis- or
tri-substituted groups (3,5-di-GF3,5-di-Me, 2,4-di-Cl, 2,4,6-tri-
Me) were also compatible with this transformationd ahe
corresponding product8t-3w were obtained with 72-87%
yields with 77:23 to 81:1%rs (Table 4, entries 7-10). In
addition, the reactions for 1-naphthylamiPle gave the similar

that the results (Table 4, entry 11).

Table 4. Substrate scope for the asymmetric amination -of 3
bromooxindolela with anilines2.

Ri= )
Br Bn \H N
@fgzo N Rz_:g/ ? Ni(dppp)Cl,/L4 (10 moi%) NHen
N = Na,CO3 (1 equiv) o

H THF, rt, 12h N

H

1a 2 3a
Entry  SubstrateR) Product  Yield (%) er (%¥
T HQEY 3a 90 8812
2 2-OMe @b) 30 80 83:17
3 4-OMe Q¢ 3p 87 81:19
4  4-CR(2d) 3q 86 85:15
5 4-Cl ¢) 3r 93 86:14
6  4-NO (2f) 3s 65 80:20
7 3,5-di-CF (29) 3t 87 79:21
8  3,5-di-Me gh) 3u 83 77:23
9 2,4-di-Cl Qi) 3v 80 80:20
10 2,4,6-tri-Me 2j) 3w 72 81:19

NH,

11 3X 70 86:14

(2K)

& Unless noted, all reactions were carried out W&h(0.20 mmol)
2a(0.24 mmol) and Cat. (10 mol%) in THF (2 mL).

b |solated yield.

¢ Determined by HPLC.

Due to the significance af-amino-acids, the direct amination
was also explored between 3-bromooxindoles @aaino-acid
methyl ester®l-2n, and the results are illustrated in Scheme 3.
For methyl 2-aminopropanoat&—2n, the reactions provided
the corresponding products—4cin 87-95% yields with 2.0:1 to
3.0:1drs. Then2l was selected as the nucleophile and a range of
the 3-bromooxindoles were investigated. The sulestrbt-1d
bearing —Me substituent antie-1g bearing —Br substituents
furnished the corresponding products in good yieldk a range
from 2.0:1 to 2.9:1drs (4d—4i). These results indicated that the
steric hindrance, the position variation of sulbstits of R
showed somewhat influence on the reactivity. In gahgrthe
reactions furnished the expected products in excelyields
when the substituents of Rvere attatched on thmeeta- or para-
positions of phenyl rings. So we next examinedrdaetions by



varying the para-substituents of R As for the electron- /@
withdrawing groups, such as fluoro-, chloro-, andnoyagroups Br HoN

. . . B
(4j-4l), the reaction were carried out smoothly, and tlggeaps " Base P ML <\ Bn
. . hiral 1
were also well tolerated for this transformation. 0 e ETSEO — C{/( e
H SN =~ O
SN \.—

Scheme 3Substrate scope for the amination of 3-bromooxiestbl 1a 12’
with amino-acid ester®
1 1
= / R R \ cooc Hs P, Ho,
Br. \ Bn .
KoCOs (1 equiv) = - = _H" transfer
OCH, 2230 "7 -
NH, THF, rt, 12 h
H 1aa'
1 2

0 o}
Bn Q Scheme 4Proposed reaction pathway.
OCH; OCH;, OCH,
NH2

3. Conclusion

21 2m 2n

COOCH, COOCH; In _summary, the bOXNI catalyzed asymmetric amination of
Bn . COOCH, anilines to 3-bromooxindoles had been developegrtvide
Bn, NH n. JNH Bn, ,NH enantiomerically enriched 3-amino-2-oxindoles withatgrnary

Furthermore, the stereoselective amination between 3
%%yielgam.1 dr 4c bromooxindoles anda-amino-acid methyl esters was also
92% yield, 2.9:1 r? 92% yield, 2.0:1 dr 87% yield, 2.5:1 dr achieved in high yields without the use of chirataheatalysts.

COOCH COOCH COOCH
Bn\( 3 @ 3 Bn\( 3
% ,NH = NH = NH Experimental Section
N N N 4.1 General
ad

mo ©j</:o E:f’;o stereocenters in good yields with moderate enar¢ictéties.

{

z

H H
) 4e 4f
80% yield, 2.0:1 dr 90% yield, 3.0:1 dr 92% yield, 2.9:1 dr Unless otherwise stated, all reactions carried ouflamed

B dried glassware. All solvents were purified and daedording
COOCH; COOCH,  Br gy sCOOCH; i
©/\ Bn n~( to standard methods prior to use. The substfatesre prepared

{

- ,NH =N according to the literature. Organic solutions wesacentrated
@E\ﬁ: @;o @\/gzo under reduced pressure on an EYELA N-1001 rotarp@nador.
A N N Reactions were monitored by thin-layer chromatogyafii.C)
g 4i T .
75% yield, 2.2:1 dr 90% yielghz 31 dr 93% yield, 2:1 dr on silica gel precoated glass plates (0.2 + 0.03 thickness,

GF-254, particle size 0.01-0.04 mm). Chromatogramese

B’ OOCH3F©\ COOCH; NC@\ Pt visualized by fluorescence quenching with UV ligh2&4 nm.
= ,NH Flash column chromatography was performed usingasigjel
m m m (particle size 0.04 — 0.05 mm) from Yantai Chemikalustry
N N N Research Institute, P. R. Chind, *C NMR spectra were
4 4k A recorded in CDGlon Varian Inova (400 MHz, 101 MHz
91% vyield, 2.4:1 dr 90% vield, 2.8:1 dr 90% yield, 2.1:1 dr

2All reactions were performed by usirig (0.20 mmol),2 (0.24 :ﬁspectlvely) SpEfCtt(r)]mE(:jter.tChfrglcalIshlaigptharzh{e:at|\ée tg
mmol), and KCO; (0.20 mmol), in THF (2.0 mL) at room € resonance or the deuterated solvent as thmalstandar

temperature for 12 hours. All yields referred tolased yields of ~ (CDCl, 6 7.26 ppm for proton NMRgj 77.23 ppm for carbon

desired products. The diastereoselectivitiese determined byH NMR; *H NMR data are reported as follows: chemical skift (
NMR analysis of the crude reaction mixtuPe4/Ni(dppp)Ch was ppm), multiplicity (s = singlet, d = doublet, t Fipflet, q =
used as the catalyst. quartet, m = multiplet, br. s = broad singlet, ddcuble-doublet,

td = triple-doublet, ddd = double-double-doubletpupling

Based on our experimental results and previoustedtla Cconstants)) and assignment. Data fC NMR are reported in
studie>'** we proposed the possible reaction pathways!erms of coupling constants)(and chemical shifté ppm). IR
(Scheme 4). Firstly, the substrala is transformed intoo- Spectra were recorded on Thermo Fisher Nicolet 6F@ting
azaxylylene intermediatela’ through the base-mediated points were performed electrothermfal. High-resolutiorass
dehydrohalogenation process, then the chiral nifKetatalyst spectra were recorded.on. a commercial apparatusI&ste).
is coordinated with theo-azaxylylene intermediatela’. ngfh pedrformance .II|qU|d chroma.tograﬁhy (HPLC). was
Simultaneously, aniline attacks the chiral eledtitgpcomplex to per orlmeh_ oln in Agilent 1200 SeTes chromatograptiagu
provide the intermediatdaa. Finally, the target product is Daicel Chiralpak OD-H or AD-H column (0.46cm x 25 cm).

. . Optical rotations are reported as follows]f° (c in er 100
obtained by proton transfer and the catalyst ismegated. mE Isolvent)l P walof” (¢ in g p

General procedure for the asymmetric amination reation of
3-halooxindoles with anilines.



A mixture of L (10 mol %), Ni(dpppCl, (10 mol%) were
stirred in THF (2 mL) at room temperature for 1 haw the
glassware in the glove box. Then the substiatbase and the

[a]p® = —4.24 (c 1.35, CHG) 'H NMR (400 MHz, CDC)) &
8.73 (s, 1H), 7.16 () = 7.6 Hz, 2H), 7.01 (tJ = 7.6 Hz, 1H),
6.94 — 6.88 (m, 4H), 6.78 (d,= 8.0 Hz, 2H), 6.63 (dd] = 15.2

substrate?2 were added in sequence, and the resulting solutiorHz, J = 7.6 Hz, 2H), 6.27 (d] = 8.0 Hz, 2H), 4.73 (s, 1H), 3.26

was stirred at room temperature for 12 hours. Atter starting
material was completely consumed as monitored by, Tth€
mixture was concentrated in vacuo. The crude preducre
purified by flash column chromatography to gBie

General procedure the amination reaction of 3-haloxindoles
with amino-acid esters.

A mixture of the substrateand KCO; (1.0 equiv.) were
stirred in THF (2 mL) at room temperature for 12uts After
the starting material was completely consumed asitored by
TLC, the mixture was concentrated in vacuo. The enqueducts
were purified by flash column chromatography to give major
products.

4.2 3-benzyl-3-(phenylamino)indolin-2-one(3a): 85% yield,
pale yellow solid, m. p. 183 — 185 °C; 92:8 er. [[BhiChiralcel
AD-H, hexanes/PrOH = 80/20, flow rate: 1.0 mL-mif & =
254 nm, t (major) = 17.36, t (minor) = 14.23}]4°° = 4.62 (c
0.43, CHCY); "H NMR (400 MHz, CDCJ) ¢ 8.37 (s, 1H), 7.19 —
7.13 (m, 3H), 7.09 () = 7.2 Hz, 2H), 7.02 (t) = 7.2 Hz, 1H),
6.96 — 6.88 (m, 4H), 6.66 — 6.62 (m, 2H), 6.28Jd; 8.0 Hz,
2H), 4.66 (s, 1H), 3.29 (d,= 12.0 Hz, 1H), 3.21 (d] = 12.0 Hz,
1H). *C NMR (101 MHz, CDCJ) ¢ 180.00, 145.32, 140.10,
139.8, 133.30, 130.65, 129.66, 129.26, 128.05,4127124.78,
122.98, 119.25, 115.09, 110.57, 66.29, 46.63. IB893 3135,
3080, 3028, 1706, 1601, 1522, 1455, 1318, 122211784,
715, 665 crl; ESI-HRMS: Calcd for [GH;gN,NaO, M+NaJ:
337.1311, found: 337.1303.

4.3 3-(2-methylbenzyl)-3-(phenylamino)indolin-2-one (3b):
80% yield, pale yellow solid, m. p. 185 — 187 °C;X®l er.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min-1,A = 254 nm, t (major) = 10.55, t (minor) = 11.49];
[a]p?® = —7.60 (c 0.50, CHGJ; 'H NMR (400 MHz, CDC)) 6
8.62 (s, 1H), 7.21 — 7.16 (m, 1H), 7.13 — 7.09 (m,,TH)4 —
7.01 (m, 3H), 6.96 — 6.91 (m, 4H), 6.75 Jds 7.6 Hz, 1H), 6.62
(t, J=7.2 Hz, 1H), 6.27 (ddl = 8.4 Hz,J = 0.8 Hz, 2H), 4.72 (s,
1H), 3.34 (dJ = 13.2 Hz, 1H), 3.26 (d} = 13.6 Hz, 1H), 1.99 (s,
3H). ®C NMR (101 MHz, CDG)) ¢ 180.79, 145.27, 140.09,
138.02, 132.19, 131.19, 130.71, 129.68, 129.25,2P2927.65,
125.69, 125.06, 122.86, 119.22, 115.14, 110.60056642.45,
19.93. IR: 3340, 3140, 3081, 3027, 1706, 1622, 16270,
1318, 743, 690 ciy ESI-HRMS: Calcd for [GH,oN,NaO,
M+Na]": 351.1468, found: 351.1468.

4.4 3-(3-methylbenzyl)-3-(phenylamino)indolin-2-one (3¢):
85% yield, pale yellow solid, m. p. 180 — 182 °C;X®er.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min?, A = 254 nm, t (major) = 12.93, t (minor) = 9.84];
[0]p®° = —=3.64 (c 1.00, CHG); 'H NMR (400 MHz, CDC)) 6
8.64 (s, 1H), 7.19 — 7.15 (m, 2H), 7.03 — 6.91 (m,, 32 —
6.67 (m, 3H), 6.62 (1) = 7.2 Hz, 1H), 6.28 (d] = 7.6 Hz, 2H),
4.70 (s, 1H), 3.26 (d} = 12.4 Hz, 1H), 3.26 (d} = 12.4 Hz, 1H),
2.15 (s, 3H).®C NMR (101 MHz, CDG)) 6 180.26, 145.34,
140.18, 137.58, 133.20, 131.47, 129.80, 129.23,172928.19,
127.92, 127.67, 124.81, 122.85, 119.14, 115.00,6P1(%6.19,
46.54, 21.41. IR: 3312, 3142, 3062, 3027, 1705,3160199,
1470, 1442, 1184, 749, 691 ©m ESI-HRMS: Calcd for
[CoHoNoNaO, M+Na]: 351.1468, found: 351.1468.

4.5 3-(4-methylbenzyl)-3-(phenylamino)indolin-2-one (3d):
70% vyield, pale yellow solid, m. p. 191 — 193 °C;i89er.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min™, A = 254 nm, t (major) = 15.48, t (minor) = 11.61];

(d,J = 12.4 Hz, 1H), 3.16 (dl = 12.8 Hz, 1H), 2.21 (s, 3H}C
NMR (101 MHz, CDCJ) 6 180.44, 145.39, 140.17, 137.05,
130.50, 130.18, 129.85, 129.23, 129.14, 128.79,7024.22.90,
119.10, 114.96, 110.71, 66.28, 46.21, 21.24. IR01333137,
3027, 2962, 1706, 1602, 1498, 1470, 1257, 1075, 648 cm";
ESI-HRMS: Calcd for [GH,N,NaO, M+Na]: 351.1468, found:
351.1458.

4.6 3-(2-bromobenzyl)-3-(phenylamino)indolin-2-one (3€):
80% yield, pale yellow solid, m. p. 200 — 202 °C;2&er.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min™, A = 254 nm, t (major) = 13.28, t (minor) = 14.59];
[0]p?° = —16.20 (c 0.75, CHGt *H NMR (400 MHz, CDC)) 6
8.86 (s, 1H), 7.50 — 7.47 (m, 1H), 7.23 — 7.18 (m,,IH)5 —
7.11 (m, 1H), 7.09 — 7.05 (m, 2H), 6.95 — 6.91 (m,,4430 (d,
J=8.0 Hz, 1H), 6.62 () = 7.2 Hz, 1H), 6.26 (dd] = 8.8 Hz,J

= 1.2 Hz, 2H), 5.03 (s, 1H), 3.63 (@~ 13.6 Hz, 1H), 3.29 (d

= 13.6 Hz, 1H)*C NMR (101 MHz, CDCJ) 5 180.68, 145.28,
139.90, 133.92, 133.19, 132.84, 129.38, 129.26,2P2928.99,
127.13, 126.37, 125.85, 122.76, 119.19, 115.07,711(%6.25,
44.39. IR: 3325, 3140, 3082, 1709, 1602, 1470, 14491,
1219, 1016, 745, 691 cMm ESI-HRMS: Caled for
[C21H1gBrN,O, M+H]": 393.0597, found: 393.0610.

4.7 3-(3-bromobenzyl)-3-(phenylamino)indolin-2-one (3f):
85% vyield, pale yellow solid, m. p. 166 — 168 °C;1® er.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min”, A = 254 nm, t (major) = 13.59, t (minor) = 10.81];
[0]p®° = —=15.5 (c 1.00, CHG); 'H NMR (400 MHz, CDC)) 6
8.38 (s, 1H), 7.28 — 7.19 (m, 3H), 7.06 (d= 8.8 Hz,J = 0.8
Hz, 1H), 6.98 — 6.92 (m, 4H), 6.82 @@= 7.6 Hz, 1H), 6.66 (dd,
J=15.6 Hz,J = 7.6 Hz, 2H), 6.31 — 6.28 (m, 2H), 4.66 (s, 1H),
3.25 (d,J = 12.4 Hz, 1H), 3.17 (d] = 12.0 Hz, 1H)*C NMR
(101 MHz, CDCY)) ¢ 179.64, 145.20, 140.04, 135.60, 133.51,
130.58, 129.57, 129.52, 129.30, 129.26, 129.24,682423.21,
121.93, 119.51, 115.30, 110.77, 66.32, 46.09. 3BX3, 3140,
3080, 3029, 1709, 1622, 1603, 1471, 1442, 1073, 64D cm’;
ESI-HRMS: Calcd for [gH;gBrN,O, M+H]": 393.0597, found:
393.0599.

4.8 3-(4-bromobenzyl)-3-(phenylamino)indolin-2-one (39):
75% vyield, pale yellow solid, m. p. 201 — 203 °C;18Ber.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min?, A = 254 nm, t (major) = 17.04, t (minor) = 9.33];
[0]p?® = +7.70 (c 0.65, CHG); '"H NMR (400 MHz, CDC)) ¢
8.20 (s, 1H), 7.25 — 7.18 (m, 4H), 7.05Jt& 7.2 Hz, 1H), 6.95
(t, J=7.6 Hz, 2H), 6.73 — 6.64 (m, 4H), 6.29 J&; 7.6 Hz, 2H),
4.64 (s, 1H), 3.24 (dl = 12.4 Hz, 1H), 3.17 (dl = 12.4 Hz, 1H).
*C NMR (101 MHz, CDGCJ) § 179.57, 145.22, 140.04, 132.28,
132.22, 131.15, 129.51, 129.32, 129.30, 124.66,202321.71,
119.54, 115.29, 110.73, 66.31, 45.96. IR: 3318,033136,
3079, 1704, 1603, 1471, 1123, 1073, 749, 68Y;dBSI-HRMS:
Calcd for [G4HgBrN,O, M+H]": 393.0597, found: 393.0589.
4.9 3-(4-chlorobenzyl)-3-(phenylamino)indolin-2-one (3h):
74% yield, pale yellow solid, m. p. 190 — 192 °C;XDer.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min?, A = 254 nm, t (major) = 15.64, t (minor) = 9.74];
[0]p?° = +2.50 (c 1.20, CHG); 'H NMR (400 MHz, CDC)) ¢
8.23 (s, 1H), 7.25 — 7.17 (m, 2H), 7.06 — 7.02 (m,, FD5 (t.J

= 8.0 Hz, 2H), 6.78 (d) = 8.4 Hz, 2H), 6.67 — 6.64 (m, 2H),
6.29 (d,J = 7.6 Hz, 2H), 4.65 (s, 1H), 3.25 @@= 12.4 Hz, 1H),
3.19 (d,J = 12.4 Hz, 1H)."®C NMR (101 MHz, CDG) &



179.63, 145.23, 140.05, 133.48, 131.85, 131.76,482929.37,
129.30, 128.19, 124.65, 123.19, 119.51, 115.27,711066.38,
45.90. IR: 3319, 3302, 3137, 3030, 1704, 1604, 14Rb4,
1077, 871, 749, 731, 690 chm ESI-HRMS: Calcd for
[C21H14CIN,O, M+H]": 349.1102, found: 349.1099.

4.10 3-(4-fluorobenzyl)-3-(phenylamino)indolin-2-oe  (3i):
86% vyield, pale yellow solid, m. p. 183 — 185 °C;ZBer.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min?, A = 254 nm, t (major) = 15.80, t (minor) = 9.78];
[a]p®® = —9.10 (c 0.88, CHG), 'H NMR (400 MHz, CDC)) 6
8.70 (s, 1H), 7.25 — 7.15 (m, 2H), 7.04Jt& 7.2 Hz, 1H), 6.93
(t, J = 7.2 Hz, 2H), 6.79 (t) = 5.2 Hz, 2H), 6.73 (1) = 8.4 Hz,
2H), 6.63 (t,J = 6.8 Hz, 2H), 6.28 (d] = 7.6 Hz, 2H), 4.79 (s,
1H), 3.26 (d,J = 12.4 Hz, 1H), 3.19 (d] = 12.4 Hz, 1H)*C
NMR (101 MHz, CDC}) § 180.28, 162.28 (d) = 246.8 Hz),
145.33, 140.12, 132.07 (d,= 8.0 Hz), 129.52, 129.40, 129.28,
129.00 (dJ = 3.1 Hz), 124.62, 123.16, 119.35, 115.10, 114d38 (
J =21.3 Hz), 110.75, 66.54, 45.71. IR: 3308, 313H,RB 3028,
1704, 1603, 1472, 1417, 1223, 1182, 871,752, 792, &n’;
ESI-HRMS: Calcd for [GHFN,O, M+H]": 333.1398, found:
333.1399.

4.11 4-((2-oxe-3-(phenylamino)indolin-3-yl)benzonite (3j):
85% yield, pale yellow solid, m. p. 190 — 192 °C;i83er.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min?, A = 254 nm, t (major) = 27.44, t (minor) = 10.75];
[0]p®® = +10.0 (c 0.5, CHG); *H NMR (400 MHz, CDCJ) &
7.89 (s, 1H), 7.35 (d] = 8.4 Hz, 2H), 7.28 (d] = 7.2 Hz, 1H),
7.22 (td,J = 8.8 Hz,J= 1.2 Hz, 1H), 7.08 (td] = 8.4 Hz,J=0.8
Hz, 1H), 6.99 — 6.94 (m, 4H), 6.68 (dti= 14.4 Hz,J = 7.6 Hz,
2H), 6.31 (ddJ = 8.8 Hz,J = 0.8 Hz, 2H), 4.59 (s, 1H), 3.33 (d,
J = 12.4 Hz, 1H), 3.28 (d) = 12.4 Hz, 1H)."*C NMR (101

414  3-(naphthalen-1-ylmethyl)-3-(phenylamino)indah-2-
one (3m): 84% vyield, pale yellow solid, m. p. 210 — 212 °C;
80:20 er. [Daicel Chiralcel AD-H, hexane®rOH = 80/20, flow
rate: 1.0 mL-miff, A = 254 nm, t(major) = 12.49, t (minor) =
13.54]; []p™® = +13.41 (c 1.23, CHGL 'H NMR (400 MHz,
CDCls) ¢ 8.28 (s, 1H), 8.00 (d] = 8.0 Hz, 1H), 7.79 — 7.76 (m,
1H), 7.73 (dJ = 8.0 Hz, 1H), 7.41 — 7.34 (m, 2H), 7.30 — 7.26 (t,
J=7.2 Hz, 1H), 7.16 — 7.11 (m, 2H), 6.95 — 6.89 (i), .86
(td,J= 7.6 Hz,J = 1.2 Hz, 1H), 6.72 (d] = 7.6 Hz, 1H), 6.60 (t,
J = 7.4 Hz, 1H), 6.20 (dd] = 8.4 Hz,J = 0.8 Hz, 2H), 4.76 (s,
1H), 3.78 (d,J = 13.6 Hz, 1H), 3.67 (d] = 13.6 Hz, 1H)*C
NMR (101 MHz, CDC})) 6 180.27, 145.12, 139.93, 133.94,
133.04, 129.88, 129.76, 129.62, 129.20, 129.16,882828.54,
126.07, 125.75, 125.34, 125.02, 124.22, 122.77,16]1914.95,
110.57, 66.13, 41.97. IR: 3313, 3145, 3089, 303D41 1602,
1471, 1257, 773, 752,715 ¢ ESI-HRMS: Calcd for
[CasH,0NNaO, M+Nal: 387.1473, found: 387.1467.

4.15 3-benzyl-6-chloro-3-(phenylamino)indolin-2-one (3n):
84% vyield, pale yellow solid, m. p. 230 — 232 °C;ZBer.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min?, A = 254 nm, t (major) = 12.49, t (minor) = 13.54];
[0]p?° = +14.1 (c 1.06, CHG); 'H NMR (400 MHz, DMSO)d
10.50 (s, 1H), 7.17 (d} = 8.0 Hz, 1H), 7.14 — 7.07 (m, 3H), 6.99
(dd,J = 7.6 Hz,J = 1.6 Hz, 1H), 6.93 (tJ = 8.0 Hz, 2H), 6.81 —
6.77 (m, 2H), 6.61 (d] = 2.0 Hz, 1H), 6.52 — 6.48 (m, 2H), 6.22
(d,J=7.6 Hz, 2H), 3.26 (d] = 12.4 Hz, 1H), 3.17 (d] = 12.4
Hz, 1H)."*C NMR (101 MHz, DMSO)Y 178.24, 146.21, 142.74,
133.60, 132.71, 130.09, 128.67, 128.46, 127.45,822@.25.40,
121.33, 116.95, 113.38, 109.56, 65.22, 44.90. IR03 3107,
3029, 2918, 1713, 1667, 1600, 1484, 1264, 1066, 9% cm";
ESI-HRMS: Caled for [GH;/CIN,NaO, M+Na]: 371.0922,

MHz, CDCk) 6 178.93, 145.02, 139.88, 138.82, 131.69, 131.27,found: 371.0922.

129.79, 129.34, 128.87, 124.70, 123.41, 119.92,881815.62,
111.44, 110.71, 66.40, 46.44. ESI-HRMS: Calcd
[C,H1:NsNaO, M+Na]*: 362.1264, found: 362.1262.

4,12  3-(phenylamino)-3-(thiophen-2-ylmethyl)indolir2-one
(3k): 83% vyield, pale yellow solid, m. p. 194 — 196 °C;ZBer.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min™, A = 254 nm, t (major) = 22.79, t (minor) = 19.53];
[0]p?® = —21.25 (c 0.60, CHQt *H NMR (400 MHz, CDC)) 6
8.64 (s, 1H), 7.24 — 7.19 (m, 2H), 7.07 — 7.02 (m,, BH5 (t,J

= 8.0 Hz, 2H), 6.82 — 6.79 (m, 1H), 6.75 M= 7.6 Hz, 1H),
6.67 — 6.63 (m, 2H), 6.31 (d,= 7.6 Hz, 2H), 4.69 (s, 1H), 3.50
(d, J = 13.6 Hz, 1H), 3.44 (d] = 13.6 Hz, 1H)*C NMR (101

4.16 3-benzyl-3-((2-methoxyphenyl)amino)indolin-2+ze (30):

for 86% yield, pale yellow solid, m. p. 200 — 202 °C;:183 er.

[Daicel Chiralcel OD-H, hexanadPrOH = 80/20, flow rate: 1.0
mL-min?, A = 254 nm, t (major) = 6.16 , t (minor) = 14.92;
[0]p?° = +11.63 (c 0.22, CHGQL & 7.93 (s, 1H), 7.19 — 7.08 (m,
5H), 7.00 (td,J = 7.6 Hz,J = 0.8 Hz, 1H), 6.92 — 6.89 (m, 2H),
6.72 (dd,J = 8.0 Hz,J = 1.2 Hz, 1H), 6.67 (d] = 7.6 Hz, 1H),
6.59 (td,J = 7.6 Hz, 1.6 Hz, 1H), 6.45 (td,= 7.6 Hz,J = 1.2
Hz, 1H), 5.82 (ddJ = 8.0 Hz,J = 1.2 Hz, 1H), 5.19 (s, 1H), 3.87
(s, 3H), 3.34 (dJ = 12.4 Hz, 1H), 3.26 (dl = 12.4 Hz, 1H)**C
NMR (101 MHz, CDC)) ¢ 179.59, 147.48, 140.00, 135.11,
133.41, 130.68, 129.81, 129.15, 127.97, 127.38,7824.22.92,

MHz, CDCk) 6 179.96, 145.23, 140.53, 134.81, 129.54, 129.27,121.14, 118.27, 111.92, 110.34, 109.79, 65.69,45%18.69. IR:

128.51, 126.73, 125.61, 124.82, 123.20, 119.50,3619.10.78,
65.94, 40.66. IR: 3310, 3139, 3079, 3028, 1706,31606170,
1259, 1218, 1080, 747, 689, 652 ¢rESI-HRMS: Calcd for
[C1gH1:N,0S, M+HT: 321.1056, found: 321.1065.

4.13 (3-(furan-2-ylmethyl)-3-(phenylamino)indolin-2one (3I):
84% vyield, pale yellow solid, m. p. 160 — 162 °C;183er.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min™, A = 254 nm, t (major) = 16.34, t (minor) = 62.99];
[0]p?° = —16.36 (c 0.825, CHE! 'H NMR (400 MHz, CDC)) 6
9.20 (s, 1H), 7.32 (d] = 1.2 Hz, 1H), 7.21 — 7.17 (m, 1H), 6.98
—6.92 (m, 4H), 6.83 (dl = 8.0 Hz, 1H), 6.62 () = 7.2 Hz, 1H),
6.30 — 6.25 (m, 3H), 5.97 (d,= 3.2 Hz, 1H), 4.97 (s, 1H), 3.38
(d,J = 14.4 Hz, 1H), 3.11 (d] = 14.4 Hz, 1H)*C NMR (101

3354, 3134, 3083, 2919, 2360, 1724, 1601, 15231,14305,
1260, 1180, 1089, 804, 774, 719 ¢nESI-HRMS: Calcd for
[CoHoNoNaO,, M+Na]': 367.1417, found: 367.1417.

4.17 3-benzyl-3-((4-methoxyphenyl)amino)indolin-2e (3p):
87% vyield, pale yellow solid, m. p. 190 — 192 °C;1® er.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min™, A = 254 nm, t (major) = 13.86, t (minor) = 17.27];
[0]p?® = —=34.0 (c 0.50, CHG); 'H NMR (400 MHz, CDC)) 6
8.59 (s, 1H), 7.25 (d] = 2.4 Hz, 1H), 7.17 — 7.02 (m, 5H), 6.89
(d,J=7.2 Hz, 2H), 6.58 (d] = 7.6 Hz, 1H), 6.46 (d] = 8.8 Hz,
2H), 6.31 (dJ = 8.8 Hz, 2H), 4.45 (s, 1H), 3.54 (s, 3H), 3.29 (d,
J = 12.4 Hz, 1H), 3.18 (d) = 12.4 Hz, 1H).”*C NMR (101
MHz, CDCL) § 180.57, 153.68, 140.40, 139.01, 133.63, 130.62,

MHz, CDCk) ¢ 180.44, 149.03, 145.16, 142.66, 139.95, 129.63,129.86, 129.19, 127.98, 127.31, 124.99, 122.85,21814.54,

129.26, 129.23, 124.81, 122.98, 119.08, 114.76,871(110.64,
109.89, 64.89, 38.55. IR: 3136, 3143, 3079, 303D51 1602,
1469, 1387, 1078, 738, 690, 663¢MESI-HRMS: Calcd for
[C1gH1/N,0,, M+H]": 305.1285, found: 305.1289.

110.55, 67.57, 55.52, 46.21. IR: 3301, 3137, 3@B33, 1707,
1624, 1510, 1474, 1453, 1244, 1177, 832, 790, 698, 639
cm™; ESI-HRMS: Calcd for [GH,iN,O, M+H]™: 345.1598,
found: 345.1588.



4.18 3-benzyl-3-((4-(trifluoromethyl)phenyl)amino)ndolin-2-
one (3q): 86% yield, pale yellow solid, m. p. 200 — 202 °C;
85:15 er. [Daicel Chiralcel AD-H, hexane®rOH = 80/20, flow
rate: 1.0 mL-mif, A = 254 nm, t (major) = 6.22, t (minor) =
13.75; p]o®™® = —-16.0 (c 0.53, CHG);, 'H NMR (400 MHz,
CDCl) 6 9.22 (s, 1H), 7.20 — 7.12 (r8H), 7.08 — 7.06 (n3H),
6.86 (d,J = 7.2 Hz, 2H), 6.65 (d) = 7.6 Hz, 1H), 6.24 (d) =
8.8 Hz, 2H), 5.36 (s, 1H), 3.33 (@~ 12.4 Hz, 1H), 3.25 (d] =
12.4 Hz, 1H).”°C NMR (101 MHz, CDG)) ¢ 180.33, 148.05,
139.99, 132.75, 130.57, 129.69, 128.89, 128.13,71R7.26.66
(g,J=3.7 Hz), 124.78 (d] = 269.1 Hz), 124.61, 123.39, 120.52
(g,J = 32.3 Hz), 113.72, 110.99, 66.18, 46.51. IR: 3383,
3030, 1709, 1619, 1533, 1454, 1266, 1068, 827, 828, 644
cm™ ESI-HRMS: Calcd for [&H17FsNoNaO, M+Naj:
405.1185, found: 405.1173.

4.19 3-benzyl-3-((4-chlorophenyl)amino)indolin-2-oa (3r):
93% vyield, pale yellow solid, m. p. 202 — 204 °C;i8ber.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0
mL-min™, A = 254 nm, t (major) = 10.16, t (minor) = 18.57;
[a]p?® = —14.75 (c 1.39, CH@t 'H NMR (400 MHz, CDC)) 6
8.20 (s, 1H), 7.22 — 7.15 (m, 3H), 7.10Xt 7.2 Hz, 2H), 7.05 (t,
J = 7.6 Hz, 1H) 6.89 — 6.87 (m, 4H), 6.67 (d= 7.6 Hz, 1H),
6.20 (d,J = 8.4 Hz, 2H), 4.67 (s, 1H), 3.28 @= 12.4 Hz, 1H),
3.20 (d,J = 12.4 Hz, 1H)*C NMR (101 MHz, CDCJ) 6 179.58,
143.91, 140.00, 133.06, 130.61, 129.51, 129.19,162928.12,
127.58, 124.79, 124.14, 123.16, 116.34, 110.6546616.54. IR:
3300, 3140, 3083, 3030, 1705, 1624, 1541, 14922,14302,
829, 795, 714, 667, 650 ¢ ESI-HRMS: Calcd for
[C2H1/CIN,NaO, M+NaJ: 371.0922, found: 371.0915.

4.20 3-benzyl-3-((4-nitrophenyl)amino)indolin-2-one (39):
65% vyield, pale yellow solid, m. p. 219 — 221 °C;ZA&Der.
[Daicel Chiralcel OD-H, hexanadPrOH = 90/10, flow rate: 1.0
mL-min?, A = 210.8 nm, t (major) = 21.28, t (minor) = 17.03;
[a]p®® = —24.1 (c 0.34, CHG); 'H NMR (400 MHz, CDC)) &
8.53 (s, 1H), 7.84 (d] = 9.2 Hz, 2H), 7.24 — 7.17 (m, 2H), 7.14
—7.10 (m, 3H), 7.06 (1 = 7.6 Hz, 1H), 6.87 (d] = 7.2 Hz, 2H),
6.75 (d,J = 7.6 Hz, 1H), 6.22 (d] = 9.2 Hz, 2H), 5.54 (s, 1H),
3.33 (d,J = 12.4 Hz, 1H), 3.25 (d] = 12.4 Hz, 1H)*C NMR
(101 MHz, CDC}) ¢ 178.68, 150.72, 139.82, 139.49, 132.33,
130.54, 130.02, 128.31, 128.13, 127.93, 126.10,6224.23.52,
113.18, 111.02, 65.74, 46.37. IR: 3314, 3143, 32836, 1704,
1601, 1507, 1492, 1470, 1339, 1115, 831, 751, 668,cm’;
ESI-HRMS: Calcd for [GH;gN3Os;, M+H]™: 360.1343, found:
360.1339.

4.21 3-benzyl-3-((3,5-bis(trifluoromethyl)phenyl)anmo)indo-
lin-2-one (3t): 87% vyield, pale yellow solid, m. p. 189 — 191 °C;
79:21 er. [Daicel Chiralcel AD-H, hexane®rOH = 90/10, flow
rate: 1.0 mL-miff, A = 210.8 nm, t (major) = 7.09, t (minor) =
10.20; p]p®° = —22.1 (c 0.52, CHG) 'H NMR (400 MHz,
CDCls) 6 8.59 (s, 1H), 7.24 (td = 7.6 Hz,J = 1.6 Hz, 1H), 7.20
—7.16 (m, 1H), 7.13 - 7.09 (m, 3H), 7.07 — 7.04ZH), 6.90 (d,
J=7.2 Hz, 2H), 6.77 (d] = 7.6 Hz, 1H), 6.63 (s, 2H), 5.30 (s,
1H), 3.33 (d,J = 12.4 Hz, 1H), 3.21 (d] = 12.4 Hz, 1H)*C
NMR (101 MHz, CDCJ) 6 179.15, 146.08, 139.96, 132.53,

mL-min?, A = 254 nm, t (major) = 29.26, t (minor) = 9.86]{
=-11.86 (c 0.97, CHGL "H NMR (400 MHz, CDC}) 6 8.08 (s,
1H), 7.20 — 7.08 (m, 5H), 7.02 (td,= 7.2 Hz,J = 0.8 Hz, 1H),
6.91 — 6.88 (m, 2H), 6.69 — 6.67 (m, 1H), 6.30 (s,,592 (s,
2H), 4.46 (s, 1H), 3.27 (d,= 12.4 Hz, 1H), 3.18 (d] = 12.4 Hz,
1H), 2.02 (s, 6H)**C NMR (101 MHz, CDGCJ) 6 179.80, 145.26,
140.06, 138.71, 133.41, 130.67, 129.91, 129.18,012827.41,
124.87, 122.93, 121.39, 113.13, 110.25, 66.17,24&6.60. IR:
3340, 3148, 3086, 3027, 1715, 1668, 1603, 15071,14338,
1222, 1191, 812, 749, 711, 683, 661 GrESI-HRMS: Calcd for
[C2aHN,NaO, M+Na]: 365.1624, found: 365.16009.

4.23 3-benzyl-3-((2,4-dichlorophenyl)amino)indolir2-one
(3v): 80% vyield, pale yellow solid, m. p. 195 — 197 °O; B er.
[Daicel Chiralcel AD-H, hexandsPrOH = 90/10, flow rate: 1.0
mL-min™, A = 254 nm, t (major) = 11.80, t (minor) = 10.50;
[0]p?° = +9.30 (c 0.55, CHG); *H NMR (400 MHz, CDC)) 6
8.66 (s, 1H), 7.24 — 7.13 (m, 5H), 7.03 — 6.96 (m,,8)5 (d,J
=7.7 Hz, 1H), 6.66 (dd] = 8.8 Hz,J = 2.0 Hz, 1H), 5.78 (d] =
8.8 Hz, 1H), 5.15 (s, 1H), 3.35 (@~ 12.4 Hz, 1H), 3.21 (d] =
12.4 Hz, 1H).”°C NMR (101 MHz, CDG)) 6 179.29, 139.94,
139.88, 132.82, 130.78, 129.67, 129.07, 128.57,312827.86,
127.77, 124.78, 123.15, 123.09, 120.93, 113.64,841(%5.44,
46.41. IR: 3318, 3140, 3030, 2829, 1714, 1679, 139H1,
1393, 1266, 1219, 1181, 1044, 743, 718, 667, 64Y;dBSI-
HRMS: Calcd for [G;H;,Cl,N,NaO, M+NaJ: 405.0532, found:
405.0534.

4.24 3-benzyl-3-(mesitylamino)indolin-2-on€3w): 72% vyield,
pale yellow solid, m. p. 175 — 177 °C; 81:19 er. ifileh
Chiralcel AD-H, hexanesPrOH = 80/20, flow rate: 1.0
mL-min™, A = 254 nm, t (major) = 8.27, t (minor) = 7.66]4%°
= +65.2 (c 0.50, CHGJ; 'H NMR (400 MHz, CDCJ) ¢ 8.10 (s,
1H), 7.11 — 7.01 (m, 4H), 6.85 — 6.80 (m, 3H), 6.76.67 (m,
3H), 6.57 (dJ = 7.6 Hz, 1H), 3.59 (s, 1H), 3.42 @= 12.4 Hz,
1H), 3.36 (d,J = 12.0 Hz, 1H), 2.15 (s, 3H), 2.02 (s, 6HC
NMR (101 MHz, CDC})) 6 180.55, 140.62, 139.75, 134.20,
133.27, 132.94, 130.51, 129.30, 129.10, 128.82,927127.13,
126.00, 121.98, 109.84, 68.89, 48.02, 20.79, 19R6.3360,
3209, 3029, 2942, 1716, 1672, 1601, 1436, 13391,12263,
1009, 860, 748, 697 ¢h ESI-HRMS: Calcd for [GH,,N,NaO,
M+Na]": 379.1781, found: 379.1776.

4.25 3-benzyl-3-(naphthalen-1-ylamino)indolin-2-one (3x):
70% vyield, pale yellow solid, m. p. 193 — 195 €8:14 er.
[Daicel Chiralcel AD-H, hexandsPrOH = 70/30, flow rate: 1.0
mL-min ™, A = 254 nm, t (major) = 35.68, t (minor) = 6.76]{*°
= +77.7 (c 0.53, CHG); "H NMR (400 MHz, CDC}) 6 8.70 (s,
1H), 7.95 (dJ = 8.0 Hz, 1H), 7.70 (dd] = 7.6 Hz,J = 0.8 Hz,
1H), 7.48 — 7.40 (m, 2H), 7.23 — 7.13 (m, 5H), 7.0%.63 (m,
3H), 6.95 (td,) = 8.4 Hz,J = 0.8 Hz, 1H), 6.89 (t] = 7.6 Hz, 1H)
6.73 (d,J = 7.6 Hz, 1H), 5.85 (dJ = 7.2 Hz, 1H), 5.26 (s, 1H),
3.46 (d,J = 12.4Hz, 1H), 3.31 (d) = 12.4Hz, 1H).*C NMR
(101 MHz, CDC}) ¢ 180.21, 140.03, 139.92, 134.47, 133.40,
130.85, 129.35, 129.23, 128.85, 128.25, 127.73,228.25.86,
125.23, 124.68, 124.44, 122.90, 120.31, 119.15,6B1A07.39,
65.58, 46.98. IR: 3618, 3153, 3084, 3030, 2922,02308,

132.38 (qJ = 32.6 Hz), 130.63, 130.13, 128.25, 127.84, 127.82,1647, 1507, 1471, 1219, 1172, 803, 785, 714, 698;d&SI-

124.88, 123.50, 123.39 (d= 271 Hz), 114.03, 112.08 (d~= 4
Hz), 110.93, 65.90, 46.11. IR: 3302, 3144, 3089,030Q%04,
1623, 1554, 1219, 1120, 950, 852, 750, 699, 688 085"; ESI-
HRMS: Calcd for [GzH;6FsN,NaO, M+Na]: 473.1059, found:
473.1042.

4.22  3-benzyl-3-((3,5-dimethylphenyl)amino)indolir?-one
(3u): 83% vyield, pale yellow solid, m. p. 199 — 201 °C;Z5/er.
[Daicel Chiralcel AD-H, hexandsPrOH = 80/20, flow rate: 1.0

HRMS: Calcd for [GsHxN,O, M+H]": 365.1648, found:
365.1640.

4.26 methyl 2-((3-benzyl-2-oxoindolin-3-yl)amino)-3-
phenylpropanoate (4a): 95% vyield, white solid, m. p. 150 —
152 °C;*H NMR (400 MHz, CDC)) 6 7.87 (s, 1H), 7.24 — 7.19
(m, 4H), 7.15 — 7.10 (m, 3H), 7.07 — 6.99 (m, 4H)16@d,J =
8.4 Hz,J = 1.6 Hz, 2H), 6.60 (d] = 7.6 Hz, 1H), 3.47 {1=7.2
Hz, 1H), 3.25 (s, 3H), 3.04 (dd,= 18.0 Hz,J = 12.8 Hz, 2H),



2.92 (dd,d = 7.2 Hz,J = 2.8 Hz, 2H), 2.50 (s, 1H}°’C NMR
(101 MHz, CDC}) ¢ 179.72, 175.11, 140.89, 136.74, 134.28,
130.48, 129.52, 129.32, 128.79, 128.57, 127.85,0827126.91,
126.08, 122.31, 110.03, 67.73, 59.05, 51.68, 444PRB2. IR:
3279, 3166, 3085, 3060, 3030, 2948, 1743, 17069,16472,
1213, 1177, 785, 697, 653 CTm ESI-HRMS: Calcd for
[CasH2sN,05, M+H]™: 401.1860, found: 401.1861.

4.27 methyl 2-((3-benzyl-2-oxoindolin-3-yl)amino)-3-
methylbutanoate (4b): 92% yield, white solid, m. p. 195 —
197 °C;"H NMR (400 MHz, CDCJ) § 8.56 (s, 1H), 7.20 (dl =
7.6 Hz, 1H), 7.13 (td) = 8.8 Hz,J = 1.2 Hz, 1H), 7.08 — 6.99 (m,
4H), 6.88 (dd,J = 7.6 Hz,J = 1.2 Hz, 2H), 6.65 (dJ = 8.0 Hz,
1H), 3.34 (s, 3H), 3.17 (dd,= 14.8 Hz,J = 12.8 Hz, 2H), 2.92
(d,J=6.0 Hz, 1H), 2.47 (br. s, 1H), 1.91 — 1.82 (m, 1495 (d,

J = 6.8 Hz, 3H), 0.90 (dJ = 6.8 Hz, 3H).°*C NMR (101 MHz,

4152016, found: 415.2013.

4.31 methyl 2-((3-(4-methylbenzyl)-2-oxoindolin-3-yl)amno)-
3-phenylpropanoate (4f): 92% vyield, white solid, m. p. 120 —
122 °C;*"H NMR (400 MHz, CDCJ) 6 8.47 (s, 1H), 7.24 — 7.16
(m, 4H), 7.14 — 7.10 (m, 3H), 6.99 (td~ 7.6 Hz,J = 0.4 Hz,
1H), 6.82 (dJ = 7.6 Hz, 2H), 6.72 (d] = 8.0 Hz, 2H), 6.63 (d]

= 7.6 Hz, 1H), 3.45 (1) = 7.2 Hz, 1H), 3.21 (s, 3H), 3.00 (d#,
= 22.8 Hz,J = 12.8 Hz, 2H), 2.91 (d] = 7.2 Hz, 2H), 2.53 (s,
1H), 2.17 (s, 3H)"C NMR (101 MHz, CDGJ) 6 180.14, 175.11,
141.07, 136.69, 136.34, 131.12, 130.33, 129.45,182928.90,
128.55, 128.50, 126.94, 126.00, 122.15, 110.18/8759.11,
51.59, 43.84, 40.76, 21.15. IR: 3275, 3140, 307,33 2950,
2917, 1741, 1706, 1617, 1513, 1497, 1435, 13746,12814,
1074, 971, 867, 819, 749, 695 CmESI-HRMS: Calcd for
[Ca6H27N,05, M+H]™: 415.2016, found: 415.2007.

CDClL) § 180.04, 175.82, 141.01, 134.43, 130.45, 129.19,4.32methyl 2-((3-(2-bromobenzyl)-2-oxoindolin-3-yl)amim)-

129.17, 127.86, 126.87, 125.95, 122.09, 110.14865762.87,
51.48, 44.04, 32.27, 19.13, 18.77. IR: 3284, 31BUR4, 3029,
2975, 2947, 2921, 2853, 1732, 1705, 1669, 16245,16885,
1471, 1450, 1432, 1303, 1227, 1169, 1080, 794, 739, 695,
655 cm™; ESI-HRMS: Calcd for [GH,sN,0;, M+H]™: 353.1860,
found: 353.1863.

4.28 methyl 2-((3-benzyl-2-oxoindolin-3-yl)amino)-4-
methylpentanoate (4c): 87% yield, white solid, m. p. 138 —
140 °C;"H NMR (400 MHz, CDCJ) § 8.56 (s, 1H), 7.20 (dl =
7.2 Hz, 1H), 7.14 (td) = 8.8 Hz,J = 1.2 Hz, 1H), 7.08 — 6.99 (m,
4H), 6.88 — 6.86 (m, 2H), 6.67 (d~= 7.6 Hz, 1H), 3.31 (s, 3H),
3.20 - 3.12 (m, 3H), 2.23 (br. s, 1H), 1.72 — 1.69 k), 1.49 —
1.39 (m, 2H), 0.87 (dd] = 6.8 Hz,J = 5.6 Hz, 6H).°C NMR
(101 MHz, CDC}) ¢ 180.28, 176.48, 141.06, 134.30, 130.43,
129.24, 128.72, 127.85, 126.91, 126.12, 122.13,161068.16,
56.02, 51.66, 44.42, 43.81, 24.82, 22.92, 22.383M2, 3152,
3087, 3030, 2951, 2867, 1729, 1707, 1669, 16043,14%36,
1336, 1278, 1226, 1128, 1081, 934, 854, 795, 749, &n’;
ESI-HRMS: Calcd for [GH7N,Os, M+H]": 367.2016, found:
367.2020.

4.29 methyl 2-((3-(2-methylbenzyl)-2-oxoindolin-3-yl)ammno)-
3-phenylpropanoate (4d): 80% yield, white solid, m. p. 95 —
97 °C;'™H NMR (400 MHz, CDCJ) 6 8.55 (s, 1H), 7.23 — 7.12
(m, 6H), 7.05 — 7.01 (m, 1H), 6.97 — 6.87 (m, 5H),16d,J =
7.6 Hz, 1H), 3.46 (t) = 6.8 Hz, 1H), 3.22 (s, 3H), 3.12 @~
13.6 Hz, 1H), 3.02 (d] = 13.6 Hz, 1H), 2.93 (d] = 7.2 Hz, 2H),
2.53 (br. s, 1H), 1.98 (s, 3H)Y)C NMR (101 MHz, CDG)) &
180.71, 175.12, 140.88, 137.69, 136.81, 133.07,96330.39,
129.53, 129.28, 129.06, 128.51, 127.08, 126.94,2P2@ 25.45,
122.13, 110.14, 67.33, 59.03, 51.60, 40.85, 4020105. IR:
3277, 3155, 3059, 3024, 2954, 2917, 1734, 17029,16602,
1490, 1436, 1262, 1127, 1081, 1028, 983, 839, 889,cm";
ESI-HRMS: Calcd for [GH»7N,Os, M+H]": 415.2016, found:
415.2013.

4.30methyl 2-((3-(3-methylbenzyl)-2-oxoindolin-3-yl)amno)-
3-phenylpropanoate (4€): 90% yield, white solid, m. p. 90 —
92 °C;'™H NMR (400 MHz, CDCJ) 6 8.77 (s, 1H), 7.22 — 7.16
(m, 4H), 7.14 — 7.11 (m, 3H), 6.99 @,= 7.6 Hz, 1H), 6.91 —
6.85 (m, 2H), 6.65 — 6.21 (m, 3H), 3.45Jt& 7.2 Hz, 1H), 3.21
(s, 3H), 3.02 (dd) = 27.6 HzJ = 12.6 Hz, 2H), 2.91 (d= 7.2
Hz, 2H), 2.50 (br. s, 1H), 2.09 (s, 3HJC NMR (101 MHz,

3-phenylpropanoate (4g): 75% vyield, white solid, m. p. 112 —
114 °C;*H NMR (400 MHz, CDC}) 6 8.24 (s, 1H), 7.35 (dl =
7.6 Hz, 1H), 7.25 - 7.20 (m, 3H), 7.16 — 7.12 (m, 3H)7 (d,J

= 4.0 Hz, 2H), 7.00 — 6.95 (m, 2H), 6.90J& 7.6 Hz, 1H), 6.71
(d,J = 7.6 Hz, 1H), 3.53 (1) = 6.8 Hz, 1H), 3.33 (d] = 13.6 Hz,
1H), 3.28 (s, 3H), 3.19 (d,= 14.0 Hz, 1H), 2.92 (ddd,= 29.6,
13.3, 6.8 Hz, 2H), 2.52 (br. s, IHJC NMR (101 MHz, CDG))

0 180.14, 175.08, 140.61, 136.84, 134.71, 132.86l.943
129.59, 129.37, 128.60, 128.58, 128.43, 127.04,00127126.73,
126.49, 122.22, 109.94, 66.76, 58.81, 51.70, 420731. IR:
3324, 3170, 3086, 3058, 2921, 2850, 1727, 17079,16623,
1470, 1335, 1228, 1195, 1083, 917, 794, 751, 694, &n’;
ESI-HRMS: Calcd for [GH,BrN,Os, M+H]*: 479.0965, found:
479.0975.

4.33 methyl 2-((3-(3-bromobenzyl)-2-oxoindolin-3-yl)amim)-
3-phenylpropanoate (4h): 90% yield, white solid, m. p. 95 —
97 °C;*H NMR (400 MHz, CDC}) J 8.06 (s, 1H), 7.25 — 7.19
(m, 5H), 7.16 — 7.13 (m, 3H), 7.03 &= 7.2 Hz, 1H), 6.96 (s,
1H), 6.88 (tJ = 7.6 Hz, 1H), 6.75 (d] = 7.6 Hz, 1H), 6.65 (d]

= 7.6 Hz, 1H), 3.50 (1) = 7.2 Hz, 1H), 3.28 (s, 3H), 2.98 — 2.85
(m, 4H), 2.42 (br. s, 1HY*C NMR (101 MHz, CDGJ)) ¢ 179.47,
175.05, 140.85, 136.64, 133.39, 130.05, 129.60,512929.37,
129.13, 128.65, 128.59, 128.40, 127.07, 125.93,4B2221.79,
110.27, 67.41, 58.90, 51.76, 43.63, 40.70. IR: 33859, 3027,
2918, 2849, 1711, 1619, 1567, 1471, 1330, 12858,12072,
1019, 797, 750, 715, 699 ¢chm ESI-HRMS: Calcd for
[CasH,BrN,Os, M+H]": 479.0965, found: 479.0960.

4.34 methyl 2-((3-(4-bromobenzyl)-2-oxoindolin-3-yl)amim)-
3-phenylpropanoate (4i): 93% yield, white solid, m. p. 65 —
67 °C;'H NMR (400 MHz, CDCJ) ¢ 8.51 (s, 1H), 7.23 — 7.17
(m, 4H), 7.15 — 7.12 (m, 5H), 7.01 (tdi= 7.6 Hz,J = 0.4 Hz,
1H), 6.68 — 6.63 (m, 3H), 3.48 @,= 7.2 Hz, 1H), 3.25 (s, 3H),
2.98 (d,J = 2.0 Hz, 2H), 2.90 (ddl = 10.4 Hz,J = 6.8 Hz, 2H),
2.50 (s, 1H)."*C NMR (101 MHz, CDG)) ¢ 179.80, 175.05,
141.00, 136.61, 133.30, 132.14, 130.89, 129.49,452928.54,
128.47, 127.02, 125.83, 122.37, 121.05, 110.36446758.95,
51.70, 43.37, 40.68. IR: 3276, 3060, 3027, 2948,929704,
1618, 1486, 1471, 1434, 1325, 1260, 1215, 1072, 839, 750,
698, 655 cril; ESI-HRMS: Calcd for [GH,BrN,Os, M+H]™:
479.0965, found: 479.0963.

4.35 methyl 2-((3-(4-chlorobenzyl)-2-oxoindolin-3-yl)ammno)-

CDCl) 6 180.24, 175.08, 141.13, 137.21, 136.62, 134.10,3-phenylpropanoate (4j): 91% yield, white solid, m. p. 91 —

131.26, 129.40, 129.17, 128.82, 128.45, 127.63,562727.42,
126.89, 126.00, 122.05, 110.21, 67.75, 59.05, 514611,
40.67, 21.28. IR: 3286, 3143, 3082, 3025, 2952,029740,
1705, 1671, 1620, 1472, 1438, 1333, 1290, 12539,11094,
838, 746, 696 ci; ESI-HRMS: Calcd for [GgH,/N,Os, M+H]":

93 °C;'H NMR (400 MHz, CDCJ) ¢ 8.16 (s, 1H), 7.23 — 7.21
(m, 3H), 7.13 (td,] = 8.4 Hz,J = 0.8 Hz, 1H), 7.03 — 6.99 (m,
4H), 6.83 (td,J = 7.2 Hz,J = 0.4 Hz, 1H), 6.72 (dJ = 8.4 Hz,

2H), 6.66 (d,J = 8.0 Hz, 1H), 6.41 (dJ = 7.2 Hz, 1H), 3.54 (s,
3H). 3.01 (t.J = 12.8 Hz, 2H), 2.89 (d] = 12.8 Hz, 1H), 2.81 —



2.69 (m, 3H)¥C NMR (101 MHz, CDCJ) § 180.38, 174.79,
141.09, 137.51, 132.88, 132.86, 131.93, 129.82,312928.30,
127.87, 127.85, 126.68, 125.36, 122.57, 110.10906758.83,
51.84, 44.67, 41.09. IR: 3296, 3189, 3086, 3024122925,
1736, 1704, 1668, 1621, 1491, 1472, 1334, 12878,12282,
1090, 1026, 931, 861, 750, 733, 695 GrESI-HRMS: Calcd for
[C2sH24CIN,O5, M+H]™: 435.1470, found: 435.1486.

4.36 methyl 2-((3-(4-fluorobenzyl)-2-oxoindolin-3-yl)amno)-
3-phenylpropanoate (4k): 90% yield, white solid, m. p. 115 —
117 °C;*H NMR (400 MHz, CDCJ) 6 8.05 (s, 1H), 7.24 — 7.18
(m, 4H), 7.16 — 7.12 (m, 3H), 7.01 @t,= 7.2 Hz, 1H), 6.78 —
6.74 (m, 2H), 6.69 (i) = 8.8 Hz, 2H), 6.63 (d] = 7.6 Hz, 1H),
3.48 (t,J = 7.2 Hz, 1H), 3.27 (s, 3H), 3.04 — 2.96 (m, 2H), 2:95
2.86 (m, 2H), 2.49 (s, 1H)C NMR (101 MHz, CDG) &
179.73, 175.08, 161.97 (d~ 246.1 Hz), 140.93, 136.70, 131.94
(d, J = 8.0 Hz), 130.00 (d] = 3.2 Hz), 129.51, 129.46, 128.64,
128.58, 127.05, 125.93, 122.41, 114.68)(d,21.2 Hz), 110.17,
67.66, 59.00, 51.70, 43.31, 40.77. IR: 3293, 3BOR1, 3026,
2954, 2923, 1738, 1702, 1672, 1620, 1472, 14374,13837,
1214, 1184, 1132, 1081, 1020, 942, 860, 828, 780, 664 cri;
ESI-HRMS: Calcd for [GH,FN,05, M+H]": 419.1765, found:
419.1764.

4.37 methyl 2-((3-(4-cyanobenzyl)-2-oxoindolin-3-yl)amin)-
3-phenylpropanoate (4l): 90% yield, white solid, m. p. 99 —
101 °C;*H NMR (400 MHz, CDCJ) 6 7.58 (s, 1H), 7.23 — 7.20
(m, 3H), 7.12 (td) = 7.6 Hz,J = 1.2 Hz, 1H), 7.03 (dd] = 7.2
Hz,J = 3.6 Hz, 2H), 6.84 (td] = 8.0 Hz,J = 0.8 Hz, 1H), 6.77 —
6.68 (m, 4H), 6.62 (d] = 7.6 Hz, 1H), 6.45 (d] = 7.2 Hz, 1H),
3.58 (s, 3H). 3.03 — 2.99 (m, 2H), 2.91 J& 12.8 Hz, 1H), 2.81
—2.70 (m, 3H)*C NMR (101 MHz, CDCJ) § 179.55, 174.68,
140.83, 140.09, 137.50, 131.49, 131.37, 129.83,6029.28.35,
127.32, 126.77, 125.41, 122.80, 119.02, 110.89,001067.64,
58.80, 51.92, 45.36, 41.09. IR: 3312, 3200, 302%42 2921,
2850, 1734, 1704, 1667, 1622, 1606, 1494, 1471114528,
1413, 1335, 1227, 1134, 1087, 1016, 970, 930, 364, 751,
740, 696 crii; ESI-HRMS: Calcd for [GeH.N,0s M+H]":
426.1812, found: 426.1819.
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