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1. General Information:

All solvents were purified and dried using standard procedures. Diazo compounds 1,
2'-Aminochalcones 2.> and 2-(N-alkylamino)phenyl ketones 7° were prepared
according to literature procedures. All NMR spectra were recorded on a Bruker
spectrometer at 400 MHz ('"H NMR) and 100 MHz (**C NMR). Chemical shifts (8
value) were reported in ppm down field from internal tetramethylsilane (TMS).

HRMS (ESI) Mass Spectra were recorded on IonSpec FT-ICR mass spectrometer.
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2. Experimental Procedures

2.1 General procedure for Rh;(OAc)4-catalyzed reaction of diazo compounds
and 2'-aminochalcones:

Diazo compound 1 (0.48 mmol) in 1.5 mL of CH,Cl, was added to the mixture of 2
(0.30 mmol), Rhy(OAc), (1.0 mmol%) and 4 A MS (300 mg) in 1.5 mL of CH,Cl,
via syringe pump over 1 h at 40 °C. The reaction mixture was purified by flash

chromatography on silica gel to give pure cis-3.

2.2 General procedure for Rh;(OAc)4-catalyzed reaction of diazo compounds
and 2-(N-alkylamino)phenyl ketones:

Diazo compound 1 (0.36 mmol) in 1.5 mL of toluene was added to the mixture of 7
(0.30 mmol), Rhy(OAc); (1.0 mmol%), 4 A MS (300 mg) in 1.5 mL of toluene via
syringe pump over 1 h at 25 °C. The reaction mixture was purified by flash

chromatography on silica gel to give pure cis-8.

2.3 Procedure for the reaction between aryldiazoacetate 1a and
2'-aminoacetophenone 4a:

1a (0.24 mmol) in CH,Cl, (1.0 mL) was added to a mixture of 4a (0.20 mmol) and
Rh,(OAc)4 (1 mol%) in CH,Cl, (1.0 mL) over a period of 1 h via syringe pump at
25 °C. The reaction mixture was purified by flash chromatography to give pure 5a

(48.2mg, 85% yield).

2.4 Procedure for preparation of compound 9 from cis-8a:

A mixture of compound cis-8a (29.7 mg, 0.10 mmol), p-toluenesulfonic acid
monohydrate (3.8 mg, 0.02 mmol) and cyclohexane (1.0 mL) was refluxed for 2 h
under azeotropic distillation. TLC indicated the reaction was complete. The reaction
mixture was cooled to room temperature. The solvent was removed under vacuum to
give the crude product. The resulted crude product was purified by column

chromatography on silica gel to give the product 9 (25.0 mg, 90% yield).
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3. Table S1 and S2 for detailed condition optimizations.

Table S1 Condition optimization for Rh(OAc)4-catalyzed reaction of 1a and 2a.*

0]
[s)
)'\11\2 . ~pr Rhy(OAC), (1.0 MOI%)
Ph~" ~COOMe 4 AMS, solvent, T
NH,
1a 2a
Entry Solvent T (°C) Eq.(1a:2a) Yield (%) Dr*
1 CH,Cl, 40 1.4:1.0 72 >95:5
2 CH,Cl, 40 1.4:1.0 87 >95:5
3 DCE 40 1.4:1.0 81 >95:5
4 toluene 40 1.4:1.0 75 >95:5
5 CH,Cl, 25 1.4:1.0 79 >95:5
6 CH,Cl, 40 1.6:1.0 94 >95:5

* Unless otherwise noted, the reaction was carried out on a 0.10 mmol scale. Methyl phenyldiazoacetate
1a in 0.5 mL of solvent was added to the mixture of 2a, Rh,(OAc), (1.0 mmol%) and 4 A MS (100
mg) within 1 h via syringe pump. ° Isolated yield. © Determined by '"H NMR spectroscopy of the crude
reaction mixture. ¢ Without the addition of 4 A MS.

Table S2 Condition optimization for Rh(OAc)4-catalyzed reaction of 1a and 7a.*

O

Rh,(OA 1.0 1% HSQ OH
N, 2(OAC), (1.0 Molt) E
)J\ . % . COOMe
Ph~” ~COOMe NH 4 AMS, solvent, T ‘Ph
| \
1a 7a 8a
Entry Solvent T(C) Yield (%)° Dr*
1 CH,Cl, 25 89 >95:5
2 toluene 25 97 >95:5
3 DCE 25 90 >95:5
4 toluene 40 96 >95:5
5 toluene 0 93 >95:5

* Unless otherwise noted, the reaction was carried out on a 0.10 mmol scale, 1a:7a = 1.2:1.0.
Aryldiazoacetate 1a (0.12 mmol) in 0.5 mL of solvent was added to the mixture of 7a (0.10 mmol),
Rh,(OAc), (1.0 mmol%), 4 A MS (100 mg) in 0.5 mL of solvent via syringe pump over 1 h. ®Isolated
yield of 8a. ¢ Determined by "H NMR of the crude reaction mixture.

4. X-ray diffraction parameters and data
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4.1. X-ray diffraction parameters and data for cis-3a (CCDC 957672)

Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 25.01
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters

z

C24 H21 N O3
371.42
1732) K
0.71073 A
Orthorhombic, Pbca
a=10.7586(6) A alpha = 90 deg.
b=16.5601(10) A beta = 90 deg.
c=214710(13) A gamma = 90 deg.
3825.3(4) A™3
8, 1.290 Mg/m"3
0.085 mm*-1
1568
0.55x0.45 x 0.24 mm
1.90 to 25.01 deg.
-12<=h<=12, -19<=k<=19, -25<=I<=25
41206 /3370 [R(int) = 0.0502]
100.0 %
Semi-empirical from equivalents
0.9799 and 0.9548

Full-matrix least-squares on F/2

3370/0/253
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Goodness-of-fit on F/2 1.026

Final R indices [I>2sigma(])] R1=0.0460, wR2 =0.1189
R indices (all data) R1=0.0550, wR2 = 0.1283
Largest diff. peak and hole 0.563 and -0.621 e.A"-3

4.2. X-ray diffraction parameters and data for cis-8h (CCDC 957673)

HiC oH
< _COOMe
Bn @
CH4
cis-8h
Identification code z
Empirical formula C25 H25 N O3
Formula weight 387.46
Temperature 296(2) K
Wavelength 0.71073 A
Crystal system, space group Monoclinic, P2(1)/c
Unit cell dimensions a=10.0938(5) A  alpha =90 deg.

b =19.9876(10)A beta = 115.150(2) deg.

c=11.2239(6) A  gamma = 90 deg.

Volume 2049.76(18) A3

Z, Calculated density 4,1.256 Mg/m"3

Absorption coefficient 0.082 mm*-1

F(000) 824

Crystal size 0.24x0.19 x 0.12 mm

Theta range for data collection 2.23 t0 25.01 deg.

Limiting indices -12<=h<=12, -23<=k<=23, -13<=I<=13
Reflections collected / unique 23363 /3577 [R(int) = 0.0477]
Completeness to theta = 25.01 99.0 %
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Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F/2

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

Largest diff. peak and hole

Semi-empirical from equivalents
0.9902 and 0.9806

Full-matrix least-squares on F2
3577/0/262

1.022

R1=0.0639, wR2 =0.1741
R1=10.0930, wR2 =0.2001

1.183 and -0.272 e.A"-3
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6. Analytical Data for the Products
6.1 Analytical Data for 3

(28*,3R*)-methyl 3-hydroxy-2-phenyl-3-((E)-styryl)indoline-2-carboxylate (3a)
HO Ph

Y
[::[%B/COOMe
N /Ph

H

3a

'H NMR (400 MHz, CDCls) & 7.60-7.58 (m, 2H), 7.32-7.29 (m, 3H), 7.21-7.12 (m,
5H), 7.03-7.01 (m, 2H), 6.86-6.82 (m, 2H), 6.43 (d, J = 15.9 Hz, 1H), 5.73 (d, J =
15.9 Hz, 1H), 5.11 (s, 1H), 4.76 (s, 1H), 3.70 (s, 3H); *C NMR (100 MHz, CDCl;) &
174.61, 147.49, 136.98, 136.69, 131.92, 129.93, 129.59, 128.97, 128.38, 128.28,
128.25, 127.24, 126.55, 126.21, 124.34, 120.61, 110.29 , 85.88, 79.56, 53.01; HRMS
(ESI): Exact mass calcd for C,4H,; NNaOs [M+Na]+: 394.1414, Found 394.1408.

(28*,3R*)-methyl
2-(4-bromophenyl)-3-hydroxy-3-((E)-styryl)indoline-2-carboxylate (3b)
HO Ph

[::Ij>/COOMe

N
3b Br

'H NMR (400 MHz, CDCl3) & 7.51-7.48 (m, 2H), 7.45-7.42 (m, 2H), 7.20-7.15 (m,
5H), 7.07-7.05 (m, 2H), 6.87-6.82 (m, 2H), 6.45 (d, J = 15.9 Hz, 1H), 5.71 (d, J =
15.9 Hz, 1H), 5.06 (s, 1H), 4.77 (s, 1H), 3.69 (s, 3H); *C NMR (100 MHz, CDCl;) &
17427, 147.13, 136.71, 135.81, 131.91, 131.49, 129.72, 129.37, 129.29, 128.40,
128.15, 127.48, 126.59, 124.27, 122.42, 120.93, 110.58, 85.89, 79.11, 53.24; HRMS
(ESI): Exact mass calcd for C4H»0BrNNaOs3 [M+Na]+: 394.1414, Found 394.1406.

(28*,3R*)-methyl 3-hydroxy-3-((E)-styryl)-2-(p-tolyl)indoline-2-carboxylate (3c)
HO Ph

[::EAB/COOMe
N ‘ Q

H
3c CH3

'H NMR (400 MHz, CDCl3) & 7.46 (d, J = 8.2 Hz, 2H), 7.20-7.11 (m, 7H), 7.07-7.05
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(m, 2H), 6.86-6.81 (m, 2H), 6.47 (d, J=15.9 Hz, 1H), 5.78 (d, /= 15.9 Hz, 1H), 5.12
(s, 1H), 4.76 (s, 1H), 3.69 (s, 3H) , 2.30 (s, 3H); >C NMR (100 MHz, CDCls) &
174.77, 147.53, 138.03, 137.03, 133.59, 131.97, 129.90, 129.59, 129.15, 128.85,
128.28, 127.24, 126.62, 126.12, 124.33, 120.55, 110.27, 85.74, 79.39, 53.05, 21.15;
HRMS (ESI): Exact mass calcd for C,;sH;3NNaOj; [M+Na]+: 408.1570, Found
408.1569.

(28*,3R*)-methyl
3-hydroxy-2-(3-methoxyphenyl)-3-((E)-styryl)indoline-2-carboxylate (3d)

HO \\\\/Ph
\ _COOMe
//’/ OMe
MY
3d

'H NMR (400 MHz, CDCl3) & 7.26-7.11 (m, 8H), 7.07-7.05 (m, 2H), 6.88-6.81 (m,
3H), 6.43 (d, J = 15.9 Hz, 1H), 5.77 (dd, J = 15.9, 0.5 Hz, 1H), 5.22 (d, J = 0.6 Hz,
1H), 4.76 (s, 1H), 3.72 (s, 3H), 3.69 (s, 3H); °C NMR (100 MHz, CDCl3) & 174.67,
159.61, 147.37, 138.18, 136.96, 131.89, 129.84, 129.61, 129.47, 128.89, 128.30,
127.29, 126.59, 124.33, 120.65, 118.55, 113.86, 111.96, 110.32, 85.81, 79.38, 55.26,
53.13; HRMS (ESI): Exact mass calcd for C,sH3NNaOy [M+Na]+: 424.1519, Found
424.1515.

(28*,3R*)-methyl
3-hydroxy-2-(2-methoxyphenyl)-3-((E)-styryl)indoline-2-carboxylate (3e)

HO \\&/Ph
©j:‘>/coow|e
L)
MeO
3e

'"H NMR (400 MHz, CDCl3) § 7.72-7.70 (m, 1H), 7.26-7.21 (m, 2H), 7.18-7.09 (m,
4H), 6.99-6.97 (m, 3H), 6.89-6.87 (m, 2H), 6.74 (d, J = 7.8 Hz, 1H), 6.30 (d, J= 15.9
Hz, 1H), 5.87 (s, 1H), 5.76 (d, J = 15.9 Hz, 1H), 4.32 (s, 1H), 3.78 (s, 3H), 3.66 (s,
3H); '°C NMR (100 MHz, CDCl3) § 174.80, 157.34, 146.73, 137.12, 132.33, 131.14,
129.40, 129.10, 128.22, 127.90, 127.80, 127.13, 126.87, 126.53, 124.33, 120.69,

S9



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

120.54, 111.69, 109.80, 86.18, 56.08, 52.56; HRMS (ESI): Exact mass calcd for
C2sH23NNaO, [M+Na]": 424.1519, Found 424.1518.

(28*,3R*)-methyl
3-((E)-4-chlorostyryl)-3-hydroxy-2-phenylindoline-2-carboxylate (3f)
Cl

o
©j‘\\yCOOMe
N Ph
H

3f

'H NMR (400 MHz, CDCls) & 7.59-7.57 (m, 2H), 7.34-7.27 (m, 3H), 7.21-7.17 (m,
2H), 7.10 (d, J= 8.4 Hz, 2H), 6.92 (d, J = 8.4 Hz, 2H), 6.88-6.82 (m, 2H), 6.35 (d, J =
15.9 Hz, 1H), 5.70 (d, J = 15.9 Hz, 1H), 5.26 (s, 1H), 4.76 (s, 1H), 3.69 (s, 3H); °C
NMR (100 MHz, CDCls) 6 174.76, 147.35, 136.49, 135.45, 132.85, 131.80, 130.68,
129.63, 128.41, 128.36, 127.72, 127.63, 126.09, 124.23, 120.71, 110.39, 85.79, 79.39,
53.10; HRMS (ESI): Exact mass calcd for Co4HyCINNaO; [M+Na]™: 428.1024,
Found 428.1017.

(28*,3R*)-methyl
3-hydroxy-2-phenyl-3-((E)-4-(trifluoromethyl)styryl)indoline-2-carboxylate (3g)
CF,

o (3
@COOMe
N Ph
H

3g
'H NMR (400 MHz, CDCl3) & 7.61-7.59 (m, 2H), 7.39 (d, J = 8.2 Hz, 2H), 7.35-7.30
(m, 3H), 7.24-7.20 (m, 2H), 7.08 (d, J = 8.1 Hz, 2H), 6.89-6.83 (m, 2H), 6.45 (d, J =
15.9 Hz, 1H), 5.83 (d, /= 15.9 Hz, 1H), 5.36 (d, /= 0.7 Hz, 1H), 4.78 (s, 1H), 3.70 (s,
3H); *C NMR (100 MHz, CDCl3) & 174.80, 147.28, 140.47, 140.46, 136.38, 132.68,
131.67, 129.70, 129.00 (q, J = 257.1 Hz), 128.47, 128.43, 127.36, 126.63, 126.04,
125.22 (q, J = 30.2 Hz), 124.16, 120.79, 110.46, 85.74, 79.32, 53.14; HRMS (ESI):
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Exact mass calcd for CosH,oF3NNaOs [M+Na]+: 462.1287, Found 462.1283.
(25*,3R*)-methyl

3-hydroxy-3-((E)-4-methylstyryl)-2-phenylindoline-2-carboxylate (3h)
CH4

o
[::EAB/COOMe
N Ph

H
3h

'H NMR (400 MHz, CDCl3) & 7.59-7.57 (m, 2H), 7.32-7.27 (m, 3H), 7.22-7.16 (m,
2H), 6.97-6.91 (m, 4H), 6.86-6.81 (m, 2H), 6.39 (d, J = 15.9 Hz, 1H), 5.68 (d, J =
15.9 Hz, 1H), 5.09 (s, 1H), 4.77 (s, 1H), 3.68 (s, 3H), 2.24 (s, 3H); °C NMR (100
MHz, CDCls) & 174.65, 147.55, 137.06, 136.75, 134.16, 131.99, 129.60, 129.00,
128.90, 128.89, 128.38, 128.27, 126.49, 126.26, 124.40, 120.58, 110.29, 85.94, 79.60,
53.04, 21.15; HRMS (ESI): Exact mass calcd for C,sH3NNaO; [M+Na]+: 408.1570,
Found 408.1567.

(25*,3R*)-methyl

3-hydroxy-3-((E)-4-methoxystyryl)-2-phenylindoline-2-carboxylate (3i)
OMe

o 3
\ _COOMe
“Ph
H

3i

'H NMR (400 MHz, CDCl3) & 7.59-7.57 (m, 2H), 7.34-7.28 (m, 3H), 7.21-7.17 (m,
2H), 6.96 (d, J = 8.7 Hz, 2H), 6.87-6.82 (m, 2H), 6.69 (d, J = 8.7 Hz, 2H), 6.34 (d, J =
15.9 Hz, 1H), 5.58 (d, J = 15.9 Hz, 1H), 5.08 (s, 1H), 4.76 (s, 1H), 3.72 (s, 3H), 3.70
(s, 3H); °C NMR (100 MHz, CDCls) 8 174.64, 158.99, 147.53, 136.77, 132.01,
129.74, 129.56, 128.52, 128.35, 128.24, 127.79, 127.71, 126.24, 124.40, 120.56,
113.70, 110.26, 85.95, 79.59, 55.21, 53.02; HRMS (ESI): Exact mass calcd for
C,sH23NNaO4 [M+Na]': 424.1519, Found 424.1516.
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(28*,3R*)-methyl

3-((E)-3-chlorostyryl)-3-hydroxy-2-phenylindoline-2-carboxylate (3j))

HO \\ﬂ0|
[::I:X>,C00Me
N Ph
H

3

'H NMR (400 MHz, CDCl3) & 7.60-7.58 (m, 2H), 7.34-7.28 (m, 3H), 7.20-7.17 (m,
2H), 7.06-7.05 (m, 2H), 6.98 (s, 1H), 6.88-6.82 (m, 3H), 6.37 (d, J = 15.9 Hz, 1H),
5.74 (d, J = 15.9 Hz, 1H), 5.30 (s, 1H), 4.78 (s, 1H), 3.68 (s, 3H); °C NMR (100
MHz, CDCl3) & 174.79, 147.31, 138.90, 136.43, 134.17, 131.78, 131.55, 129.66,
129.48, 128.46, 128.41, 127.47, 127.17, 126.49, 126.09, 124.70, 124.18, 120.74,
110.43, 85.75, 79.37, 53.12; HRMS (ESI): Exact mass calcd for C,4H,oCINNaO;
[M+Na]": 428.1024, Found 428.1024.

(28*,3R*)-ethyl 3-hydroxy-2-methyl-3-((E)-styryl)indoline-2-carboxylate (3k)

HO o\/Ph
\ _COOEt
""CHj
H
3k

'H NMR (400 MHz, CDCl5) & 7.46 (d, J = 7.3 Hz, 2H), 7.35 (t, J = 7.5 Hz, 2H), 7.28
(d, J=17.3 Hz, 1H), 7.23-7.18 (m, 2H), 6.88 (d, J = 16.1 Hz, 1H), 6.84-6.78 (m, 2H),
6.48 (d, J = 16.0 Hz, 1H), 4.41 (s, 1H), 4.34-4.21 (m, 2H), 2.65 (s, 1H), 1.45 (s, 3H),
1.31 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCls) & 173.14, 148.74, 136.78,
131.66, 130.81, 130.42, 128.62, 127.78, 127.57, 126.71, 125.04, 120.02, 111.57,
84.64, 75.20, 61.51, 23.25, 14.23; HRMS (ESI): Exact mass calcd for C,0H,1NNaO;
[M+Na]": 346.1419, Found 346.1418.

(25%,3R*)-methyl 3-hydroxy-2,3-diphenylindoline-2-carboxylate (31)
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HO Ph

\ _COOMe
"'Ph

3l

'H NMR (400 MHz, CDCl3) § 7.27-7.23 (m, 1H), 7.21-7.19 (m, 2H), 7.14-7.12 (m,
1H), 7.10-7.03 (m, 3H), 6.99-6.92 (m, 3H), 6.90-6.90 (m, 1H), 6.88-6.85 (m, 3H),
5.57 (s, 1H), 4.70 (s, 1H), 3.72 (s, 3H); >C NMR (100 MHz, CDCls) & 175.16,
148.23, 140.13, 136.45, 133.93, 129.63, 127.73, 127.41, 126.89, 126.82, 126.03,
124.73, 120.90, 110.20, 88.18, 80.45, 53.02; HRMS (ESI): Exact mass calcd for
C2,H19NNaO3 [M+Na]": 368.1257, Found 368.1261.

6.2 Analytical Data for 8 and 9

(25%,3R*)-methyl 3-hydroxy-1,3-dimethyl-2-phenylindoline-2-carboxylate (8a)

HsC oH
X _.cooMe
N Ph

\
8a

'H NMR (400 MHz, CDCl3) & 7.37-7.32 (m, 5H), 7.25-7.20 (m, 2H), 6.82 (t, J = 7.4
Hz, 1H), 6.56 (d, J = 7.7 Hz, 1H), 3.83 (s, 1H), 3.74 (s, 3H), 2.77 (s, 3H), 1.03 (s,
3H); >C NMR (100 MHz, CDCl5) & 171.88, 149.47, 135.83, 134.29, 129.43, 128.10,
127.99, 127.22, 121.90, 119.13, 107.25, 86.05, 83.44, 51.78, 32.45, 25.41; HRMS
(ESI): Exact mass calcd for C1gH19NNaOj3 [M+Na]+: 320.1257, Found 320.1286.

(25*,3R*)-methyl 1-benzyl-3-hydroxy-3-methyl-2-phenylindoline-2-carboxylate

(8b)
HC oH
< _COOMe

d

N /Ph

Bn
8b

'"H NMR (400 MHz, CDCl3) & 7.42 (d, J = 7.7 Hz, 2H), 7.37-7.24 (m, 9H), 7.05-7.01
(m, 1H), 6.82 (t, J = 7.4 Hz, 1H), 6.19 (d, J = 7.8 Hz, 1H), 4.40 (d, J = 16.7 Hz, 1H),

4.16 (d, J = 16.7 Hz, 1H), 3.94 (s, 1H), 3.74 (s, 3H), 1.21 (s, 3H); *C NMR (100
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MHz, CDCl;) & 172.30, 148.84, 138.41, 136.04, 134.61, 129.25, 128.62, 128.37,
128.16, 126.80, 126.77, 126.45, 121.86, 119.49, 109.07, 86.51, 83.29, 52.01, 51.16,
24.65; HRMS (ESI): Exact mass calcd for C24H,3NNaO3 [M+Na]": 396.1570, Found
396.1563.

(25%,3R*)-methyl 1-allyl-3-hydroxy-3-methyl-2-phenylindoline-2-carboxylate
8¢

HsC oH

©j</(COOMe

N Ph

'H NMR (400 MHz, CDCls) & 7.37-7.32 (m, 5H), 7.24-7.22 (m, 1H), 7.17-7.13 (m,
1H), 6.84-6.80 (m, 1H), 6.61 (d, J = 7.8 Hz, 1H), 6.06-5.97 (m, 1H), 5.36-5.24 (m,
2H), 3.96 (s, 1H), 3.86-3.80 (m, 1H), 3.72 (s, 3H), 3.58-3.52 (m, 1H), 1.07 (s,
3H); °C NMR (100 MHz, CDCl5) & 172.34, 148.74, 136.09, 134.77, 134.61, 129.14,
128.22, 128.09, 127.02, 121.78, 119.27, 116.19, 108.56, 86.30, 83.31, 51.97, 49.86,
25.09; HRMS (ESI): Exact mass calcd for C,0H;;NNaOj3 [M+Na]+: 346.1414, Found
346.1410.

(25*%,3R*)-methyl
1-benzyl-5-chloro-3-hydroxy-3-methyl-2-phenylindoline-2-carboxylate (8d)

HsC oH
X _COOMe
""Ph
Bn
8d

Cl

'"H NMR (400 MHz, CDCl5) § 7.40-7.26 (m, 10H), 7.22 (d, J = 2.2 Hz, 1H), 6.96 (dd,
J=28.3,22 Hz, 1H), 6.08 (d, J= 8.4 Hz, 1H), 4.44 (d, J = 16.8 Hz, 1H), 4.12 (d, J =
16.8 Hz, 1H), 4.12 (s, 1H), 3.74 (s, 3H), 1.16 (s, 3H); °C NMR (100 MHz, CDCl;) &
172.22, 147.19, 137.83, 136.71, 135.44, 128.90, 128.77, 128.49, 128.37, 126.99,
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126.71, 126.33, 124.45, 122.35, 110.07, 86.52, 83.03, 52.17, 51.09, 24.90; HRMS
(ESI): Exact mass calcd for C,4H», CINNaO3 [M+Na]+: 430.1180, Found 430.1180.

(25*,3R*)-methyl

1-benzyl-5-chloro-3-ethyl-3-hydroxy-2-phenylindoline-2-carboxylate (8e)
% OH

COOMe

Ph

wt

Cl

\
3
\<
N

Bn
8e

'H NMR (400 MHz, CDCl3) & 7.42-7.38 (m, 6H), 7.33-7.29 (m, 4H), 7.22 (d, J=2.2
Hz, 1H), 6.94 (dd, J= 8.3, 2.2 Hz, 1H), 6.07 (d, J = 8.3 Hz, 1H), 4.68 (d, /= 17.0 Hz,
1H), 4.65 (d, J = 2.2 Hz, 1H), 3.99 (d, J = 17.0 Hz, 1H), 3.71 (s, 3H), 1.53-1.47 (m,
1H), 1.05-0.96 (m, 1H), 0.81 (t, J = 7.3 Hz, 3H); °C NMR (100 MHz, CDCl;) &
173.05, 146.67, 137.72, 135.82, 134.80, 128.91, 128.39, 128.29, 128.27, 127.04,
126.90, 126.12, 124.58, 123.65, 110.59, 86.95, 85.02, 52.14, 51.07, 29.63, 7.11;
HRMS (ESI): Exact mass calcd for C,5H,4CINNaOs3 [M+Na]+: 444.1337, Found
444.1329.

(28*,3R*)-methyl
1-benzyl-2-(4-bromophenyl)-3-hydroxy-3-methylindoline-2-carboxylate (8f)

HsC oH
< _COOMe

en (1
Br

8f

'H NMR (400 MHz, CDCls) & 7.44-7.33 (m, 6H), 7.29-7.23 (m, 4H), 7.06-7.02 (m,
1H), 6.82 (t, J= 7.4 Hz, 1H), 6.20 (d, J= 7.8 Hz, 1H), 4.35 (d, J = 16.7 Hz, 1H), 4.13
(d, J = 16.8 Hz, 1H), 3.83 (s, 1H), 3.73 (s, 3H), 1.20 (s, 3H); °C NMR (100 MHz,
CDCl3) o 171.76, 148.68, 138.08, 135.21, 134.38, 131.52, 129.38, 128.70, 128.63,
126.91, 126.38, 122.25, 121.89, 119.75, 109.19, 86.29, 83.29, 52.15, 51.15, 24.86;
HRMS (ESI): Exact mass calcd for C,4H2BrNNaOs3 [M+Na]+: 474.0675, Found
474.0668.

(25*,3R*)-methyl
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1-benzyl-2-(3-bromophenyl)-3-hydroxy-3-methylindoline-2-carboxylate (8g)

HsC oH
< _.COOMe

/’// Br
on (T

8g

'H NMR (400 MHz, CDCl3) & 7.55 (d, J = 1.5 Hz, 1H), 7.46-7.34 (m, 5H), 7.27-7.24
(m, 3H), 7.16 (t, J = 7.9 Hz, 1H), 7.06-7.02 (m, 1H), 6.83 (t, J = 7.4 Hz, 1H), 6.21 (d,
J=17.8 Hz, 1H), 437 (d, J = 16.7 Hz, 1H), 4.14 (d, J = 16.8 Hz, 1H), 3.82 (s, 1H),
3.74 (s, 3H), 1.21 (s, 3H); C NMR (100 MHz, CDCls) & 171.59, 148.67, 138.52,
138.06, 134.29, 131.32, 130.11, 129.89, 129.41, 128.69, 126.93, 126.42, 125.47,
122.48, 121.92, 119.77, 109.18, 86.24, 83.44, 52.21, 51.21, 24.97; HRMS (ESI):
Exact mass calcd for Co4H,>, BrNNaO; [M+Na]+: 474.0675, Found 474.0674.

(25%,3R*)-methyl 1-benzyl-3-hydroxy-3-methyl-2-(p-tolyl)indoline-2-carboxylate
(8h)

HsC oH
< _COOMe

N
Bn
CH,

8h

'H NMR (400 MHz, CDCl;) 6 7.41 (d, J= 7.2 Hz, 2H), 7.34 (t, J= 7.5 Hz, 2H), 7.26
(d, J=7.2 Hz, 2H), 7.21 (d, J = 8.3 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 7.05-7.01 (m,
1H), 6.82-6.78 (m, 1H), 6.18 (d, J= 7.8 Hz, 1H), 4.36 (d, J= 16.7 Hz, 1H), 4.16 (d, J
=16.7 Hz, 1H), 3.89 (s, 1H), 3.73 (s, 3H), 2.32 (s, 3H), 1.23 (s, 3H); °C NMR (100
MHz, CDCls) 6 172.41, 149.00, 138.53, 137.95, 134.55, 133.02, 129.26, 129.09,
128.60, 126.73, 126.48, 121.88, 119.37, 108.95, 86.42, 83.23, 51.98, 51.15, 24.51,
21.08; HRMS (ESI): Exact mass calcd for C;sHsNNaOs3 [M+Na]+: 410.1727, Found
410.1713.

(28*,3R*)-methyl
1-benzyl-3-hydroxy-2-(3-methoxyphenyl)-3-methylindoline-2-carboxylate (8i)
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HsC oH
< _.COOMe

e
N OoM
Bn

8i

'H NMR (400 MHz, CDCls) & 7.42 (d, J = 7.6 Hz, 2H), 7.34 (t, J = 7.5 Hz, 2H),
7.28-7.20 (m, 3H), 7.04-7.02 (m, 1H), 6.93-6.91 (m, 2H), 6.86-6.80 (m, 2H), 6.22 (d,
J=17.8 Hz, 1H), 4.45 (d, J = 16.8 Hz, 1H), 4.18 (d, J = 16.9 Hz, 1H), 4.03 (s, 1H),
3.74 (s, 3H), 3.54 (s, 3H), 1.22 (s, 3H); >C NMR (100 MHz, CDCls) & 172.30,
159.46, 148.71, 138.49, 137.51, 134.71, 129.39, 129.21, 128.63, 126.77, 126.41,
121.82, 119.57, 119.30, 113.90, 112.31, 108.92, 86.46, 83.33, 54.97, 52.05, 51.09,
24.80; HRMS (ESI): Exact mass calcd for C,sHysNNaQO4 [M+Na]+: 426.1676, Found
426.1670.

Methyl 1-methyl-3-methylene-2-phenylindoline-2-carboxylate (9)

[::[%§<COOMe
N Ph

\
9

'H NMR (400 MHz, CDCls) & 7.29-7.21 (m, 6H), 7.14-7.10 (m, 1H), 6.62-6.58 (m,
1H), 6.39 (d, J = 8.0 Hz, 1H), 5.56 (s, 1H), 5.03 (s, 1H), 3.72 (s, 3H), 2.67 (s, 3H); "°C
NMR (100 MHz, CDCl3) 6 170.87, 150.85, 147.74, 139.03, 129.72, 127.28, 126.88,
126.81, 123.23, 119.43, 116.00, 104.79, 104.67, 78.99, 51.65, 28.60; HRMS (ESI):
Exact mass calcd for C1sH;7,NNaO, [M+Na]+: 302.1151, Found 302.1189.
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7. NMR spectra for the Products
7.1 NMR spectra for 3

(25*,3R*)-methyl 3-hydroxy-2-phenyl-3-((E)-styryl)indoline-2-carboxylate (3a)
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B20-057-JCC1-13C(CDCI3)
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(25%,3R*)-methyl 3-hydroxy-3-((E)-styryl)-2-(p-tolyl)indoline-2-carboxylate (3c)

620-061-JCC1-1H (CDCI3)
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620-061-JCC1-13C (CDCI3)
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620-058-JCC1-13C (CDCI3)
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B20-063-JCC1-13C (CDCI3)
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(25*,3R*)-methyl

3-((E)-4-chlorostyryl)-3-hydroxy-2-phenylindoline-2-carboxylate (3f)
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(25*%,3R*)-methyl
3-hydroxy-3-((E)-4-methylstyryl)-2-phenylindoline-2-carboxylate (3h)
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B20-075-JCC1-13C (CDCI3)

g8 8 H R 3%

54 3 z ARNSE8 &8

|1 | | Yo N W
CH,

—124.4080
—120.5860

[

139 138 137 436 135 134 133 132 131 430 129 128 127 126
f1 (ppm)

(28*,3R*)-methyl

T T T T T T
125 124 123 122 1N 120

3-hydroxy-3-((E)-4-methoxystyryl)-2-phenylindoline-2-carboxylate (3i)

_-5:6002
55604

—50799
—47595
37212
36079

—1.2572
—-0.0003

T
4.0 35 3.0

S29

T T T T T T
2.5 2.0 1.5 1.0 0.5 0.0



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

B20-067-JCC1-13C (CDCI3)
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620-071-JCC1-13C (CDCI3)
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(28*,3R*)-ethyl 3-hydroxy-2-methyl-3-((E)-styryl)indoline-2-carboxylate (3k)
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(25*,3R*)-methyl 3-hydroxy-2,3-diphenylindoline-2-carboxylate (31)

JCCAT863-1H(CDCIZ)
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7.2 Analytical Data for 8 and 9

(25*,3R*)-methyl 3-hydroxy-1,3-dimethyl-2-phenylindoline-2-carboxylate (8a)
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(25*,3R*)-methyl 1-benzyl-3-hydroxy-3-methyl-2-phenylindoline-2-carboxylate

(8b)
JCC20028-1H(CDCI3)
=Eﬁn'§§§”§§"§3§§§§gﬁ EBER9S §§ ] g
g3Ragas 4§ Y5822 2t SEC33E 6 N
AR R 23353 131777 3 3 !

l | L—._._J_JJ;L___._L
BT gt :

oo
9.‘0 8.‘5 8‘.0 '.'I.S TI.G 6‘.5 6‘.0 S.IS S.IO 4.5 -lI.O 3‘.5 3‘.0 1‘.5 1.‘0 1.‘5 |I.0 GI.S 0‘.0
f1 (ppm)
JCC20028-13C{CDCI3)
8 T TR 23 g
g CEEELEREEEE RS PRI 83 3
| | Rt T ] RRRES & |
HsC oH
X _COOMe
N “Ph
Bn
8b

1 | 1

r T T T T T T T T T
100 190 180 170 160 150 140 130 120 11

T T T T T T T T T T T
100 20 a0 70 60 50 40 30 20 10 []

0
f1 (ppm)

S35



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

(25*,3R*)-methyl 1-allyl-3-hydroxy-3-methyl-2-phenylindoline-2-carboxylate
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(28*,3R*)-methyl
1-benzyl-5-chloro-3-hydroxy-3-methyl-2-phenylindoline-2-carboxylate (8d)
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JCC20030-13C{CDCI3)
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(28*,3R*)-methyl

1-benzyl-5-chloro-3-ethyl-3-hydroxy-2-phenylindoline-2-carboxylate (8e)

JCC20031-1H(CDCI3)
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(25*,3R*)-methyl

1-benzyl-2-(4-bromophenyl)-3-hydroxy-3-methylindoline-2-carboxylate (8f)
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JCC20033-13C{CDCI3)
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(28*,3R*)-methyl

1-benzyl-2-(3-bromophenyl)-3-hydroxy-3-methylindoline-2-carboxylate (8g)
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JCC20034-13C{CDCI3)
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(25%,3R*)-methyl 1-benzyl-3-hydroxy-3-methyl-2-(p-tolyl)indoline-2-carboxylate

(8h)
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JCC17864-13C(CDCI3)

T NY ¥ ONT-LNO® YO
= o~ T TOOWONRO WL oo - ©
~ < M NOOT-MMO O VT © <
© @~ S NN®OOONSTO ~NO© QoD wn =3
o SN O ONCSHoO ¥Y LB ] <
= B ©® NNNNNT* ©0O ®© O 1616 = ©
- T T Trrrrcee v« N~~~ o «
i IS Y S~~~
|
COOMe {
[
[
! |
! |
L | ' A
| .
T T T T T T T T T T T T T T T T T T
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 =10 -20

f1 (ppm)

S46




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



