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1. General Methods

All reactions were carried out in pre-dried glassware from the oven where additional moisture was
removed by flame-drying the reaction vessel. Each reaction proceeded under a nitrogen atmosphere,
and dry solvents were used, unless stated otherwise. Tetrahydrofuran and diethyl ether were distilled
from a sodium/benzophenone ketyl under nitrogen and stored in a Schlenk flask. 1,2-Dichloroethane and
dichloromethane were purified by distillation from calcium hydride under N, prior to use. Acetonitrile was
dried by fractional distillation over CaH,. Benzene was purified by drying with CaH,. All other reagents
were purchased from Acros, Sigma-Aldrich, Fluka, VWR, Merck, Alfa Aesar, TCl and Strem (for metal
catalysts) and used without further purification.

Chromatographic purification was performed as flash chromatography with Silicycle silica gel (40-
63 um) and solvents indicated as eluent with 0.1-0.5 bar pressure. For quantitative flash chromatography,
technical grade solvents were utilized. Analytical thin-layer chromatography (TLC) was performed on
EMD silica gel 60 Fys4 TLC glass plates. Visualization was accomplished with UV light, aqueous basic
potassium permanganate (KMnO,) solution, iodine, aqueous acidic dinitrophenylhydrazine (DNP)
solution, aqueous acidic p-anisaldehyde (PAA) solution, and ethanol solution of phosphomolybdic acid
(PMA) followed by heating. Each yield refers to isolated analytically pure material.

Infrared (IR) spectra were obtained using a Nicolet 4700 FTIR with an ATR attachment from
SmartOrbit Thermoelectronic Corp. The IR bands are characterized as broad (br), weak (w), medium (m),
and strong (s). Proton and carbon nuclear magnetic resonance spectra (1H NMR and "°C NMR) were
recorded on a Varian Mercury Vx 300 spectrometer or a Varian Mercury Vx 400 spectrometer with
solvent resonances as the internal standard (1H NMR: CDCl; at 7.26 ppm; 3C NMR: CDCl; at 77.0 ppm).
'H NMR data are reported as follows: chemical shift (ppm), multiplicity (s = singlet, d = doublet, dd =
doublet of doublets, dt = doublet of triplets, ddd = doublet of doublet of doublets, t = triplet, m = multiplet),
coupling constants (Hz), and integration. Mass spectra were obtained using a VG-70SE instrument.

Diastereomeric ratios for cyclized products 4 were determined by 'H NMR based on comparing
the integral ratios of the benzylic protons (~4.0-5.0 ppm) for the two diastereomeric protons. The first
signal represents the frans isomer and the second signal represents the cis isomer. This assignment is
based on the coupling constants assigned from 'H NMR in conjunction with decoupling experiments to
assign all the coupled proton signals.

2. Experimental Procedures
A. N-Acylation of Indole Compounds

Sodium hydride (1.1 equiv.) was suspended in THF (20 mL) and cooled to 0 C. Ina separate
flask, the desired indole (1.0 equiv.) was dissolved in 30 mL of THF and syringed into the reaction vessel.
After 30 min, methyl-3-chloro-3-oxopropanoate (1.1 equiv.) was slowly added. The reaction was stirred
for 14 h at room temperature. The reaction mixture was quenched with water. The organic layer was
separated, and the aqueous layer was extracted three times with EtOAc. The combined organic layers
were washed with brine, dried with anhydrous sodium sulfate, filtered, and concentrated under reduced
pressure. The residue was purified by silica gel flash chromatography for product isolation.

o 0
NS N,
= 5a
Me

Methyl 3-(3-methyl-1H-indol-1-yl)-3-oxopropanoate (5a): The general procedure was followed using
sodium hydride (1.90 g, 47.7 mmol), 3-methyl-1H-indole (5.00 g, 38.1 mmol), methyl-3-chloro-3-
oxopropanoate (4.9 mL, 45.7 mmol), and THF (50 mL). After 14 h, the reaction was quenched, and
column chromatography (20% EtOAc/Hex, Rr0.26 and R; 0.15 for keto and enol tautomers) afforded 5a
as a light brown solid (6.44 g, 73%). [m.p. 49-51°C] "H NMR (300 MHz, CDCl;) & 8.43 (d, J = 7.1 Hz, 1H),
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7.52 — 7.47 (m, 1H), 7.41 = 7.28 (m, 2H), 7.10 (s, 1H), 3.92 (s, 2H), 3.79 (s, 3H), 2.27 (s, J = 1.3 Hz, 3H).
3¢ NMR (75 MHz, CDCl3) 5 166.8, 163.4, 136.0, 131.5, 125.5, 124.0, 121.4, 119.7, 118.9, 116.7, 52.9,
43.6, 9.7. IR: 3051.9 (w), 2937.6 (w), 1747.0 (s), 1685.1 (s), 1604.1 (w), 1447.0 (s), 1375.5 (s), 1232.6
(m), 1070.7 (m), 913.5 (m), 732.6 (s) cm™'. HRMS (ESI) M/Z+ Calc. 231.0895, Obs. 231.0895.

o 0
N
_
o 5h

Methyl 3-(3-(2-bromoethyl)-1H-indol-1-yl)-3-oxopropanoate (5b):1 A mixture of potassium carbonate
(0.100 g, 0.724 mmol) and 3-(2-bromoethyl)-1H-indole (0.250 g, 1.1 mmol), methyl-3-chloro-3-
oxopropanoate (0.21 mL, 1.95 mmol) and acetonitrile (13 mL) were heated to reflux. After 16 h, the
reaction mixture was cooled, filtered and dried in vacuo. The residue was dissolved in EtOAc/Hex (1:2.5).
The organic layer was separated, and the aqueous layer was extracted three times with EtOAc. The
combined organic layers were dried with anhydrous sodium sulfate, filtered, and concentrated. Column
chromatography (20% EtOAc/Hex, Ry 0.35) afforded 5b as a yellow-brown solid (0.290 g, 81%). [m.p. 68-
70°C] "H NMR (300 MHz, CDCl5) & 8.41 (d, J = 7.8 Hz, 1H), 7.47 (d, J = 7.6 Hz, 1H), 7.40 — 7.24 (m, 2H),
7.22 (s, 1H), 3.92 (s, 2H), 3.76 (s, 3H), 3.61 (t, J = 7.2 Hz, 2H), 3.22 (t, J = 7.2 Hz, 2H). *C NMR (75
MHz, CDCl3) 6 166.5, 163.5, 135.7, 129.8, 125.6, 123.9, 122.1, 120.4, 118.4, 116.7, 52.7, 43.3, 31.1,
28.5. IR: 3091.7 (w), 2940.7 (w), 2878.8 (w), 1760.1 (s), 1657.8 (s), 1615.6 (s), 1535.5 (s), 1440.9 (s),
1239.4 (s), 1191.4 (s), 1040.8 (m), 820.8 (m), 777.4 (m) cm™. HRMS (ESI) M/Z+ Calc. 323.0157, Obs.
323.0162.

0o 0
NMOMe
_

PhthN 3¢

Methyl 3-(3-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-1H-indol-1-yl)-3-oxopropanoate (5c): The general
procedure was followed using sodium hydride (0.459 g, 11.5 mmol), 2-(2-(1H-indol-3-yl)ethyl)isoindoline-
1,3-dione’ (3.01 g, 10.4 mmol), methyl-3-chloro-3-oxopropanoate (1.4 mL, 13.0 mmol), and THF (90 mL).
After 16 h, the reaction was quenched, and column chromatography (30% EtOAc/Hex, Ry 0.17) afforded
5¢c as a white solid (1.69 g, 42%). [m.p. 138-140°C] '"H NMR (300 MHz, CDCl;) & 8.41 (d, J = 7.7 Hz, 1H),
7.88—-7.77 (m, 2H), 7.75—-7.67 (m, 2H), 7.64 (d, J = 7.7 Hz, 1H), 7.40 — 7.27 (m, 3H), 4.04 (t, J = 7.2 Hz,
2H), 3.96 (s, 2H), 3.78 (s, 3H), 3.10 (t, J = 7.4 Hz, 2H). "*C NMR (75 MHz, CDCl;) 5 171.0, 168.3, 167.2,
166.7, 163.7, 136.0, 134.1, 131.9, 130.4, 125.7, 124.2, 123.3, 121.9, 120.0, 118.9, 116.8, 52.9, 52.8,
43.4, 40.5, 37.2, 24.1. IR: 2937.6 (w), 1742.2 (s), 1703.2 (s), 1691.8 (s), 1599.3 (w), 1456.5 (m), 1383.6
(m), 1329.9 (m), 1210.0 (m), 1153.5 (s), 1008.8 (m), 923.1 (w), 719.7 (s) cm™'. HRMS (ESI) M/Z+ Calc.

390.1216, Obs. 390.1213.
0o 0
NMOMe
Meo, ) 5d
6

Methyl 3-(3-(2-methoxy-2-oxoethyl)-1H-indol-1-yl)-3-oxopropanoate (5d): The general procedure was
followed using sodium hydride (0.702 g, 17.6 mmol), methyl 2-(1H-indol-3-yl)acetate (3.00 g, 15.9 mmol),
methyl-3-chloro-3-oxopropanoate (2.0 mL, 18.6 mmol), and THF (60 mL). After 16 h, the reaction was
quenched, and column chromatography (30% EtOAc/Hex, Ry 0.24) afforded 5d as a dark brown oil (3.55
g, 77%). '"H NMR (300 MHz, CDCl3) & 8.43 (d, J = 8.0 Hz, 1H), 7.57 — 7.49 (m, 1H), 7.43 — 7.27 (m, 3H),
3.96 (s, 2H), 3.79 (s, 3H), 3.73 (s, 2H), 3.72 (s, 3H). *C NMR (75 MHz, CDCl;) & 171.0, 166.6, 163.6,
135.8, 130.1, 125.8, 124.2, 123.1, 118.9, 116.8, 116.0, 52.8, 52.2, 43.4, 30.6. IR: 3009.3 (w), 2952.1 (w),
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1737.4 (s), 1703 2 (s), 1595.1 (m), 1366.0 (s), 1265.7 (m), 1204.7 (s), 1148.4 (s), 1015.7 (m), 909.4 (m),
728.3 (s) cm™'. HRMS (ESI) M/Z+ Calc. 289.0950, Obs. 289.0945.

1) »<2c03

2) DDQ 2
mdo//ns

Methyl 3-(1H-indol-1-yl)-3-oxopropanoate (5e): Following a modification of Kerr’s reported procedure,3
indoline (4.0 g, 33.56 mmol) was dissolved in THF (70 mL) in a round bottom flask equipped with a
magnetic stir bar. K,CO3 (9.28 g, 67.14 mmol) was added and the mixture was cooled to 0°C. Methyl
malony! chloride (3.977mL, 37.09 mmol) was added dropwise with rapid stirring. Formation of white
precipitate was immediately observed. After 30 min, the reaction mixture was filtered, and the solvent was
removed under reduced pressure to yield the indoline B-amide ester, which was used without purification.

In a dry round bottom flask equipped with a reflux condenser, the resulting B-amide ester (4.26 g, 19.43
mmol) was dissolved in dry toluene (65 mL), and DDQ (5.28 g, 23.26 mmol) was added. The reaction
mixture was heated to a reflux for 12 hours. The reaction was cooled to room temperature, diluted with
EtOAc, washed with water and brine and dried over anhydrous MgSQO,. The solvent was removed in
vacuo and purification of the crude reaction mixture by flash column chromatography (15% EtOAc/Hex, R¢
0.35) yielded 5e as a yellow-brown oil (2.72 g, 37.3% over the two steps). 'H NMR (300 MHz, CDCl3) &
8.44 (d, J = 8.1 Hz, 1H), 7.56 — 7.51 (m, 1H), 7.38 — 7.23 (m, 3H), 6.61 (dd, J = 3.8, 0.8 Hz, 1H), 3.91 (s,
2H), 3.74 (s, 3H). 13C NMR (75 MHz, CDCl;) 6 166.5, 163.8, 135.4, 130.2, 125.1, 124.5, 123.9, 120.7,
116.3, 109.8, 52.6, 43.1. IR: 3109.7 (w), 3152.9 (w), 3036.6 (w), 2953.6 (w), 2850.7 (w), 1737.9 (m),
1703.1 (s), 1691.8 (m), 1529.04 (w), 1472.2 (w), 1450.6 (m), 1383.1 (m), 1346 9 (s), 1261.2 (m), 1204.9
(s), 1150.2 (s), 1015.7 (m), 925.7 (m), 747.3 (s), 715.2 (m), 689.3 (m) cm™. HRMS (ESI) M/Z+ Calc.
217.0739, Obs. 217.0738.

B. Formation of the Diazo Compounds

The B-amide ester (1.0 equiv.) was dissolved in acetonitrile. Triethylamine (1.2 equiv.) was added
to the reaction mixture and stirred for 10 min. Tosyl azide (1.2 equiv) was placed in the reaction flask. The
mixture was stirred at room temperature for 12 h and concentrated under reduced pressure. The resulting
residue was purified by silica gel flash chromatography to afford the diazo compound.

o o
Ao
= N,
Mé 6a

Methyl 2-diazo-3-(3-methyl-1H-indol-1-yl)-3-oxopropanoate (6a): The general procedure was followed
using methyl 3-(3-methyl-1H-indol-1-yl)-3-oxopropanoate (2.71 g, 11.7 mmol), triethylamine (2.0 mL, 14.4
mmol), tosyl azide (2.81 g. 14.2 mmol), and acetonitrile (30 mL). After 12 h, the reaction mixture was
concentrated, and column chromatography (20% EtOAc/Hex, R 0.41) afforded 6a as a yellow solid (2.79
g, 93%). [m.p. 74-76°C] '"H NMR (300 MHz, CDCl3) & 8.17 (d, J = 8.6 Hz, 1H), 7.51 — 7.47 (m, 1H), 7.39 —
7.26 (m, 2H), 7.11 (s, 1H), 3.85 (s, 3H), 2.28 (s, 3H). *C NMR (75 MHz, CDCl;3) & 161.5, 158.9, 136.0,
131.7, 124.8, 123.7, 123.3, 118.9, 117.7, 115.7, 69.7, 52.6, 9.7. IR: 3047.1 (w), 2956.6 (w), 2918.5 (w),
2132.7 (s), 1708.9 (s), 1651.7 (s), 1601 0 (m), 1466.0 (s), 1349.6 (s), 1302.9 (s), 1254.3(s), 1127.9(s),
1046.9 (s), 865.9 (m), 732.7 (s) cm™. HRMS (ESI) M/Z+ Calc. 257.0800, Obs. 257.0805.

o 0
A Kow
— N2
Br. 6b
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Methyl 3-(3-(2-bromoethyl)-1H-indol-1-yl)-2-diazo-3-oxopropanoate (6b): The general procedure was
followed using methyl 3-(3-(2-bromoethyl)-1H-indol-1-yl)-3-oxopropanoate (0.110 g, 0.339 mmol),
triethylamine (0.0412 g, 0.407 mmol), tosyl azide (0.080 g, 0.407 mmol), and acetonitrile (10 mL). After 16
h, the reaction mixture was concentrated, and column chromatography (20% EtOAc/Hex, Ry 0.50)
afforded 6b as a yellow oil (0.104 g, 88%). '"H NMR (300 MHz, CDCl3) & 8.15 (d, J = 8.0 Hz, 1H), 7.47 (d,
J=7.6 Hz, 1H), 7.36 — 7.23 (m, 2H), 7.22 (s, 1H), 3.81 (s, 3H), 3.61 (t, J = 7.3 Hz, 2H), 3.23 (t, J = 7.2
Hz, 2H). *C NMR (75 MHz, CDCl;) & 161.2, 159.1, 136.0, 130.1, 125.0, 124.2, 123.8, 118.7, 118.5,
115.8, 70.1, 52.7, 31.2, 28.7. IR: 3018.6 (w), 2947.1, (w), 2142.0 (s), 1732.7 (s), 1656.5 (s), 1604.1 (w),
1451.7 (s), 1380.4 (s), 1306.8 (s), 1251.7 (m), 1056.4 (m), 861.2 (w), 734.3 (s), 708.8 (m) cm™'. HRMS
(ESI) M/Z+ Calc. 349.0062, Obs. 349.0061.

] (]

NMOMe
e e
Methyl 2-diazo-3-(3-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-1H-indol-1-yl)-3- oxo propanoate (6c): The
general procedure was followed using methyl 3-(3-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-1H-indol-1-yl)-3-
oxopropanoate (1.48 g, 3.78 mmol), triethylamine (700 pL, 5.02 mmol), tosyl azide (0.896 g, 4.54 mmol),
and acetonitrile (20 mL). After 18 h, the reaction mixture was concentrated, and column chromatography
(40% EtOAc/Hex, Ry 0.44) afforded 6c as a yellow-brown solid (1.49 g, 95%). [m.p. 98-100°C] 'H NMR
(300 MHz, CDCl3) 6 8.18 — 8.13 (m, 1H), 7.86 — 7.80 (m, 2H), 7.74 — 7.64 (m, 3H), 7.37 — 7.27 (m, 2H),
7.23 (s, 1H), 4.00 (t, J = 6.0 Hz, 2H), 3.81 (s, 3H), 3.10 (t, J = 6.0 Hz, 2H). *C NMR (75 MHz, CDCl5)
(Rotamers!!!) 5 168.2, 161.2, 159.2, 136.1, 133.9, 133.8, 132.1, 130.5, 125.0, 124.1, 123.9, 123.2, 123.1,
1221, 122.0, 119.4, 119.0, 118.8, 118.0, 115.8, 112.4, 111.1, 69.8, 52.7, 38.5, 37.4, 24.4, 24.2. IR:
3032.8 (s), 2942.4 (w), 2137.5 (s), 1708.4 (s), 1642.2 (m), 1604.1 (w), 1451.7 (w), 1379.6 (s), 1306.8 (s),
1256.4 (m), 1170.7 (m), 1095.3 (m), 1004.0 (w), 861.2 (m), 732.4 (s) cm”. HRMS (ESI) M/Z+ Calc.

416.1121, Obs. 416.1105.
o 0
NMOM&
MeO ~ M2 6d
o

Methyl 2-diazo-3-(3-(2-methoxy-2-oxoethyl)-1H-indol-1-yl)-3-oxopropanoate (6d): The general
procedure was followed using methyl 3-(3-(2-methoxy-2-oxoethyl)-1H-indol-1-yl)-3-oxopropanoate (1.49
g, 5.16 mmol), triethylamine (880 pL, 6.31 mmol), tosyl azide (1.22 g, 6.19 mmol), and acetonitrile (20
mL). After 18 h, the reaction mixture was concentrated, and column chromatography (40% EtOAc/Hex,
R;0.43) afforded 6d as a brown solid (1.36 g, 83%). [m.p. 77-79°C] 'H NMR (300 MHz, CDCI3) & 8.17 gd,
J=7.8Hz, 1H), 7.52 (d, J = 7.7 Hz, 1H), 7.41 — 7.26 (m, 3H), 3.84 (s, 3H), 3.73 (s, 2H), 3.72 (s, 3H). ©°C
NMR (75 MHz, CDCI3) 6 171.1, 161.3, 159.2, 135.9, 130.3, 125.2, 125.1, 123.9, 118.9, 115.8, 114.1,
70.1,52.7, 52.1, 30.7. IR: 2999.5 (w), 2961.4 (w), 2137.5 (s), 1721.8 (s), 1637.44 (s), 1599.3 (w), 1446.9
(s), 1364.2 (s), 1305.1 (s), 1253.8 (s), 1139.6 (s), 1051.6 (w), 870.7 (m), 747.9 (s) cm”. HRMS (ESI)
M/Z+ Calc. 315.0855, Obs. 315.0860.

o 0
%th
= N,

6e

Methyl 2-diazo-3-(1H-indol-1-yl)-3-oxopropanoate (6e): The general procedure was followed using
methyl 3-(1H-indol-1-yl)-3-oxopropanoate (1.42 g, 6.54 mmol), triethylamine (1.82 mL, 13.07 mmol), tosyl
azide (1.547 g, 7.845 mmol), and acetonitrile (30 mL). After 12 h, the reaction mixture was concentrated,
and column chromatography (10% EtOAc/Hex, R 0.35) afforded 6e as a yellow oil (1.49 g, 93.7%). H

S5



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

NMR (300 MHz, CDCl3) & 8.22 — 8.16 (m, 1H), 7.59 — 7.53 (m, 1H), 7.40 — 7.23 (m, 3H), 6.61 (dd, J = 3.8,
0.7 Hz, 1H), 3.83 (s, 3H). *C NMR (75 MHz, CDCl,) & 161.3, 159.5, 135.7, 130.6, 127.4, 126.7, 124.7,
123.8, 120.9, 115.5, 108.2, 52.7. IR: 3162.8 (w), 3053.2 (w), 2953.6 (w), 2140.3 (s), 1710.8 (s), 1721.3
(s), 1657.8 (s), 1649.7 (s), 1529.0 (w), 1451.1 (s), 1380.5 (s), 1342.4 (s), 1298.4 (s), 1244.9 (m), 1139.5
(m), 1121.6 (m), 1090.6 (m), 1067.0 (m), 945.5 (w), 883.1 (m), 859.7 (m), 746.5 (s), 640.3 (w) cm".
HRMS (ESI) M/Z+ Calc. 243.0644, Obs. 243.0640.

C. Synthesis of the Cyclopropanes

The cyclopropanes were prepared using a modified version of Gonzalez-Bobes’ protoc:ol:4 A round
bottom flask was charged with Rhyesp, (0.1 mol%) and a magnetic stir bar. DCM (2.0 mL) was added to the
flask. The reaction vessel was cooled to 0'C, and the corresponding alkene (1.0 equiv) was added. After 10
min, the diazo reagent (1.3 equiv.) was dissolved in DCM (5 mL) and syringed into the reaction mixture.
After 10 min, the ice bath was removed and the reaction proceeded at room temperature. Upon completion
(monitored by TLC) or 12 h of reactivity, the reaction was quenched with saturated thiourea and stirred for
30 min. The organic layer was separated, and the aqueous layer extracted three times with DCM. The
combined organic layers were washed with brine, dried with anhydrous sodium sulfate, filtered,
concentrated under reduced pressure. The residue was purified by silica gel flash chromatography.

o 0
NJ\?OME
=
4-MeOPh
Me 3a

Methyl 2-(4-methoxyphenyl)-1-(3-methyl-1H-indole-1-carbonyl) cyclopropane carboxylate (3a): The
general procedure was followed using 4-methoxystyrene (0.201 g, 1.49 mmol), methyl 2-diazo-3-(3-
methyl-1H-indol-1-yl)-3-oxopropanoate (0.500 g, 1.94 mmol), Rhesp, (1.5 mg, 1.98 ymol) and DCM (8
mL). After 12 h, the reaction was quenched, and column chromatography (20% EtOAc/Hex, R; 0.52)
afforded 3a as a pale yellow solid (0.328 g, 60%). [m.p. 110-112°C] '"H NMR (300 MHz, CDCI3) 6 8.45 (d,
J = 8.0 Hz, 1H), 7.61-7.45 (m, 1H), 7.44 — 7.26 (m, 5H), 6.90 — 6.83 (m, 2H), 3.81 (s, 3H), 3.41 (t, J =
4Hz, 1H), 3.41 (s, 3H), 2.40 (dd, J = 8.3, 5.2 Hz, 1H), 2.28 (s, 3H), 1.82 (dd, J = 9.3, 5.2 Hz, 1H). "*C
NMR (75 MHz, CDCl;) 6 168.0, 165.8, 158.9, 136.0, 131.5, 130.2, 126.1, 125.4, 123.8, 121.5, 119.2,
118.9, 116.5, 113.6, 55.2, 52.8, 39.5, 31.1, 18.8, 9.8. IR: 3050.0 (w), 2914.3 (m), 1742.9 (m), 1681.0 (s),
1600.0 (m), 1514.29 (m), 1450.0 (s), 1346.3 (s), 1246.8 (s), 1176.5 (s), 1028.6 (s), 838.1 (s), 748.2 (s)
cm”. HRMS (ESI) M/Z+ Calc. 363.1471, Obs. 363.1471.

0o o
NJ\?OW
_
2-MeOPh
Me 3b

Methyl 2-(2-methoxyphenyl)-1-(3-methyl-1H-indole-1-carbonyl)cyclopropane carboxylate (3b): The
general procdure was followed using 1-methoxy-2-vinylbenzene (0.095 g, 0.709 mmol), methyl 2-diazo-3-
(3-methyl-1H-indol-1-yl)-3-oxopropanoate (0.210 g, 0.816 mmol), Rhyesp, (1.0 mg, 1.31 ymol), and DCM
(10 mL). After 12 h, the reaction was quenched, and column chromatography (20% EtOAc/Hex, Ry 0.35)
afforded 3b as a pale yellow solid (0.196 g, 76%). [m.p. 106-108°C] '"H NMR (300 MHz, CDCI3) 6 8.54 (d,
J =79 Hz, 1H), 7.57 — 7.27 (m, 6H), 7.04 — 6.95 (m, 1H), 6.91 (d, J = 8.2 Hz, 1H), 3.88 (s, 3H), 3.45 (s,
3H), 3.45 (t, 1H), 2.35 (dd, J = 7.9, 4.5 Hz, 1H), 2.32 (d, J = 1.3 Hz, 3H), 1.97 (dd, J = 9.3, 5.0 Hz, 1H).
3C NMR (75 MHz, CDCl;) 5 168.4, 165.9, 158.5, 136.0, 131.4, 130.0, 129.7, 128.7, 127.7, 125.0, 123.5,
122.8, 122.2, 120.0, 118.6, 118.1, 116.5, 109.9, 66.7, 55.2, 52.4, 38.0, 28.3, 21.5, 19.0, 14.6, 9.7. IR:
3059.9 (w), 2983.6 (w), 1720.3 (s), 1658.0 (s), 1441.1 (s), 1338.7 (s), 1233.7 (m), 712.5 (s), 674.4 (m) cm’
' HRMS (ESI) M/Z+ Calc. 363.1471, Obs. 363.1471.

S6



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

o 0
N OMe
=
Ph
Me 3¢

Methyl 1-(3-methyl-1H-indole-1-carbonyl)-2-phenylcyclopropanecarboxylate (3c): The general
procedure was followed using styrene (0.100 g, 0.960 mmol), methyl 2-diazo-3-(3-methyl-1H-indol-1-yl)-
3-oxopropanoate (0.329 g, 1.28 mmol), Rhyesp, (1.0 mg, 1.32 pmol), and DCM (13 mL). After 12 h, the
reaction was quenched, and column chromatography (20% EtOAc/Hex, Rf 0.60) afforded 3¢ as a white
solid (0.273 g, 85%). [m.p. 130-132°C] "H NMR (300 MHz, CDCl3) 5 8.46 (d, J = 8.0 Hz, 1H), 7.55 — 7.48
(m, 1H), 7.45 - 7.26 (m, 8H), 3.48 (t, J = 8.8 Hz, 1H), 3.40 (s, 3H), 2.46 (dd, J = 8.3, 5.2 Hz, 1H), 2.29 (s,
3H), 1.84 (dd, J = 9.3, 5.2 Hz, 1H). °C NMR (75 MHz, CDCl;) & 167.9, 165.6, 136.0, 134.2, 131.5, 129.1,
128.2, 127.4, 125.4, 123.8, 121.4, 119.2, 118.9, 116.5, 52.8, 39.5, 31.5, 18.5, 9.8. IR: 3037.6 (w), 2951.9
(w), 2918.5 (w), 1732 7 (s), 1692.0 (s), 1446.9 (s), 1390.8 (s), 1348.3 (s), 1208.8 (m), 1051.6 (m), 742.1
(m), 684.9 (m) cm™. HRMS (ESI) M/Z+ Calc. 333.1365, Obs. 333.1367.

: 4-F-Ph

Methyl 2-(4-fluorophenyl)-1-(3-methyl-1H-indole-1-carbonyl)cyclopropane carboxylate (3d): The
general procedure was followed using 4-fluorostyrene (0.146 g, 1.19 mmol), methyl 2-diazo-3-(3-methyl-
1H-indol-1-yl)-3-oxopropanoate (0.356 g, 1.38 mmol), Rhyesp, (1.6 mg, 2.10 ymol), and DCM (8 mL).
After 10 h, the reaction was quenched, and column chromatography (20% EtOAc/Hex, Ry 0.64) afforded
3das a pale green solid (0.273 g, 65%). [m.p. 120-122°C] 'H NMR (300 MHz, CDClI3) & 8.45 (d, J = 8.0
Hz, 1H), 7.52 (d, J = 8.3 Hz, 1H), 7.44 — 7.29 (m, 4H), 7.25 (s, 1H), 7.07 — 6.98 (m, 2H), 3.46 (t, J = 8.5
Hz, 1H), 3.42 (s, 3H), 2.42 (dd, J = 8.2, 5.3 Hz, 1H), 2.29 (s, 3H), 1.84 (dd, J = 9.3, 5.3 Hz, 1H). °*C NMR
(75 MHz, CDCl;) d 167.8, 165.4, 163.8, 160.5, 136.0, 131.5, 130.7, 130.0, 125.4, 123.9, 121.3, 119.4,
118.9, 116.5, 115.3, 115.0, 52.9, 39.5, 30.8, 18.7, 9.8. IR: 3010.0 (w), 2947.1 (w), 2904.3 (w), 1727.9 (m),
1685.1 (s), 1518.4 (s), 1456 5 (s), 1399.3 (s), 1337.4 (s), 1215.2 (s), 1146.9 (s), 1051.7 (m), 846.9 (m),
723.1 (s), 608.7 (m) cm™. HRMS (ESI) M/Z+ Calc. 351.1271, Obs. 351.1268.

: 4-CHPh

Methyl 2-(4-chlorophenyl)-1-(3-methyl-1H-indole-1-carbonyl)cyclopropane carboxylate (3e): The
general procedure was followed using 4-chlorostyrene (0.124 g, 0.898 mmol), methyl 2-diazo-3-(3-
methyl-1H-indol-1-yl)-3-oxopropanoate (0.250 g, 0.973 mmol), Rhesp, (1.5 mg, 1.71 pmol), and DCM (8
mL). After 12 h, the reaction was quenched, and column chromatography (20% EtOAc/Hex, Ry 0.64)
afforded 3e as a white solid (0.275 g, 83%). [m.p. 129-131°C] '"H NMR (300 MHz, CDCI3) 6 8.46 (d, J =
8.0 Hz, 1H), 7.55 — 7.50 (m, 1H), 7.45 - 7.29 (m, 6H), 7.26 (d, J = 1.3 Hz, 1H), 3.44 gt J = 6.8 Hz, 1H),
3.44 (s, 3H), 2.43 (dd, J = 8.3, 5.3 Hz, 1H), 2.30 (s, 3H), 1.86 (dd, J = 9.3, 5.3 Hz, 1H). °C NMR (75 MHz,
CDCl3) 6 167.7, 165.3, 136.0, 133.3, 132.8, 131.5, 130.4, 128.3, 125.4, 123.9, 121.2, 119.4, 118.9, 116.5,
52.9, 39.5, 30.8, 18.6, 9.7. IR: 3010.0 (w), 2951.9 (w), 2913.8 (w), 1727.9 (s), 1691.9 (s), 1485.0 (m),
1451.0 (s), 1389.9 (s), 1347.9 (s), 1218.3 (m), 1156.4 (m), 1080.2 (m), 842.1 (m), 742.1 (m) 708.7 (w) cm’
' HRMS (ESI) M/Z+ Calc. 367.0975, Obs. 367.0981.

: 4-NOyPh
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Methyl 1-(3-methyl-1H-indole-1-carbonyl)-2-(4-nitrophenyl)cyclopropane carboxylate (3f): The
general procedure was followed using 4-nitrostyrene (0.252 g, 1.69 mmol), methyl 2-diazo-3-(3-methyl-
1H-indol-1-yl)-3-oxopropanoate (0.505 g, 1.97 mmol), Rhyesp, (1.2 mg, 1.98 ymol), and DCM (8 mL).
After 10 h, the reaction was quenched, and column chromatography (20% EtOAc/Hex, Ry 0.69) afforded
3f as a yellow solid (0.325 g, 51%). [m.p. 163-165°C] '"H NMR (300 MHz, CDCl3) & 8.43 (d, J = 7.9 Hz,

H), 8.24 — 8.17 (m, 2H), 7.58 — 7.50 (m, 3H), 7.45 — 7.30 (m, 2H), 7.21 (s, 1H), 3.54 gt J =8.8 Hz, 1H),
3.43 (s, 3H), 2.51 (dd, J = 8.3, 5.4 Hz, 1H), 2.29 (s, 3H), 1.94 (dd, J = 9.2, 5.4 Hz, 1H). *C NMR (75 MHz,
CDCI3) 6 167.5, 164.8, 147.3, 142.0, 136.0, 131.5, 130.0, 125.6, 124.1, 123.4, 120.9, 119.8, 119.0, 116.5,
53.1, 40.0, 30.9, 18.9, 9.8. IR: 3000.0 (w), 2913.8 (w), 2851.9 (w), 1727.9 (m), 1691.2 (s), 1599.3 (m),
1508.9 (s), 1449 8 (s), 1390.3 (s), 1342.9 (s), 1216.9 (s), 1142.1 (m), 1046.9 (m), 856.4 (m), 736.7 (s),
699.2 (m) cm”. HRMS (ESI) M/Z+ Calc. 378.1216, Obs. 378.1208.

e] o
I
= O
Me 3g | /
Methyl 2-(furan-2-yl)-1-(3-methyl-1H-indole-1-carbonyl)cyclopropanecarboxylate (3g): The general
procedure was followed using 2-vinylfuran (0.059 g, 0.627 mmol), methyl 2-diazo-3-(3-methyl-1H-indol-1-
yl)-3-oxopropanoate (0.210 g, 0.816 mmol), Rhyesp, (1.0 mg, 1.31 ymol), and DCM (10 mL). After 12 h,
the reaction was quenched, and column chromatography (15% EtOAc/Hex, R; 0.35) afforded 3g as a
white solid (0.084 g, 41%). [m.p. 95-97°C] '"H NMR (300 MHz, CDCl;) & 8.45 (d, J = 7.9 Hz, 1H), 7.56 —
7.50 (m, 1H), 7.44 — 7.30 (m, 4H), 6.41 — 6.35 (m, 1H), 6.32 — 6.28 (m, 1H), 3.54 (s, 3H), 3.25 (t J=8.7
Hz, 1H), 2.34 (dd, J = 6.9, 4.2 Hz, 1H), 2.31 (d, J = 1.3 Hz, 3H), 1.96 (dd, J = 9.5, 5.2 Hz, 1H). °C NMR
(75 MHz, CDCIl;) 167.6, 164.9, 149.1, 142.3, 136.0, 131.5, 125.3, 123.9, 121.7, 119.3, 118.8, 116.5,
110.5, 108.8, 52.9, 38.2, 24.7, 18.7, 9.8. IR: 3086.97 (w), 2972.5 (w), 1726.4 (m), 1711.4 (m), 1441.3 (m),
1382.7 (m), 759.9 (s), 663.0 (s) cm™. HRMS (ESI) M/Z+ Calc. 323.1158, Obs. 323.1159.

o 0
NJ\E%M&
=
Me Ph
Me
3h

Methyl 2-methyl-1-(3-methyl-1H-indole-1-carbonyl)-2 phenylcyclopropane carboxylate (3h): The
general procedure was followed using prop-1-en-2-ylbenzene (0.123 g, 1.046 mmol), methyl 2-diazo-3-(3-
methyl-1H-indol-1-yl)-3-oxopropanoate (0.350 g, 1.360 mmol), Rheesp, (1.0 mg, 1.31 pmol), and DCM (10
mL). After 12 h, the reaction was quenched and column chromatography (20% EtOAc/Hex, Ry 0.38)
afforded 3h as a colorless oil (0.225 g, 62%). '"H NMR (300 MHz, CDCI3) 6 8.61 (d, J = 7.8 Hz, 0.90), 7.88
—7.80 (m, 0.16), 7.63 — 7.55 (m, 1.05), 7.54 — 7.28 (m, 8.37), 7.24 — 7.20 ( m, 0.51), 3.69 (s, 0.40), 3.46
(d, J=0.8 Hz, 3), 2.67 (d, J = 5.5 Hz, 0.14), 2.53 (d, J = 5.1 Hz, 1.33), 2.39 (s, 2.99), 2.26 (d, J = 1.3 Hz,
0.42), 1.96 (d, J = 6.6 Hz, 0.55) 1.85 (d, J = 5.1 Hz, 1.03), 1.64 (s, 0.27), 1.55 (s, 2.91). 130 NMR (75
MHz, CDCI3) 6 168.4, 164.9, 140.6, 136.0, 131.5, 128.4, 128.0, 127.8, 127.2, 125.3, 123.8, 122.3, 118.8,
118.7, 116.8, 52.6, 41.9, 38.4, 26.0, 25.7, 9.8. IR: 3080.6 (w), 29396( ), 2896.9 (w), 1724.3 (s), 1657.6
(s), 1421.8 (s), 1382.7 (s), 1267.7 (s), 789.5 (s), 664.3 (s) cm™'. HRMS (ESI) M/Z+ Calc. 347.1521, Obs.

347.1516.
o (o]
N OMe
RE8
3i

Methyl 2,2-diethyl-1-(3-methyl-1H-indole-1-carbonyl)cyclopropanecarboxylate (3i): The general
procedure was followed using 3-methylenepentane (0.062 g, 0.747 mmol), methyl 2-diazo-3-(3-methyl-
1H-indol-1-yl)-3-oxopropanoate (0.250 g, 0.971 mmol), Rheesp, (1.0 mg, 1.31 ymol), and DCM (10 mL).
After 12 h, the reaction was quenched, and column chromatography (15% EtOAc/Hex, R 0.35) afforded
diasa whlte solid (0.117 g, 50%). [m.p. 78-80°C] '"H NMR (300 MHz, CDCl3) & 8.40 (d, J = 8.0 Hz, 1H),
7.45-7.39 (m, 1H), 7.33 — 7.21 (m, 3H), 3.58 (s, 3H), 2.21 (d, J = 1.3 Hz, 3H), 1.97 — 1.73 (m, 3H), 1.62
(dd, J = 4.8, 1.2 Hz, 1H), 1.51 (d, J = 4.8 Hz, 1H), 0.99 (t, J = 7.5 Hz, 3H), 0.91 — 0.71 (m, 4H). *C NMR
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(75 MHz, CDCl3) & 169.7, 165.7, 135.9, 131.4, 125.0, 123.6, 122.7, 118.6, 118.0, 116.7, 52.6, 41.4, 40.1,
27.4,26.2,21.5,10.7,10.6, 9.7. IR: 3059.7 (w), 2946.2 (m), 1714.5 (s), 1657.6 (s), 1414.8 (5), 1381.3 (s),
1292.4 (s), 1081.2 (s), 728.5 (s), 663.3 (m) cm™'. HRMS (ESI) M/Z+ Calc. 313.1678, Obs. 313.1683.

o 0
N OMe
=
Me 3j

Methyl 1-(3-methyl-1H-indole-1-carbonyl)spiro[2.4]heptane-1-carboxylate (3j): The general
procedure was followed using methylenecyclopentane (0.098 g, 1.20 mmol), methyl 2-diazo-3-(3-methyl-
1H-indol-1-yl)-3-oxopropanoate (0.400 g, 1.55 mmol), Rhesp, (1.0 mg, 1.31 ymol), and DCM (10 mL).
After 4 h, the reaction was quenched and column chromatography (15% EtOAc/Hex, Ry 0.35) afforded 3;j
as a colorless oil (0.342 g, 92%). "H NMR (300 MHz, CDCl3) & 8.52 (s, 1H), 7.55 — 7.48 (m, 1H), 7.43 —
7.27 (m, 2H), 7.10 (s, 1H), 3.65 (s, 3H), 2.31 (s, 3H), 2.24 — 1.98 (m, 2H), 1.90 — 1.62 (m, 7H), 1.46 — 1.33
(m, 1H). *C NMR (75 MHz, CDCl;) & 170.1, 165.6, 135.7, 131.2, 124.9, 123.4, 121.9, 118.5, 118.3,
116.3, 52.2, 40.0, 39.2, 34.4, 34.2, 33.6, 31.6, 31.3, 29.0, 25.5, 25.5, 25.0, 22.4, 20.4, 13.9, 9.5. IR:
3040.0 (w), 2892.6 (w), 1765.3 (s), 1711.65 (s), 1439.1 (s), 1359.7 (s), 715.5 (s), 662.9 (M) cm'1. HRMS

(ESI) M/Z+ Calc. 311.1521, Obs. 311.1515.
o 0
Q;\l E OMe
Me 3k

Methyl 1-(3-methyl-1H-indole-1-carbonyl)spiro[2.5]octane-1-carboxylate (3k): The general procedure
was followed using methylenecyclohexane (0.068 g, 0. 709 mmol), methyl 2-diazo-3-(3-methyl-1H-indol-

1-yl)-3-oxopropanoate (0.210 g, 0.816 mmol), Rhesp, (1.0 mg, 1.31 pymol), and DCM (10 mL). After 6 h,
the reaction was quenched, and column chromatography (15% EtOAc/Hex, R; 0.40) afforded 3k as a
white solid (0.160 g, 69%). [m.p. 120-122°C]. "H NMR (300 MHz, CDCl3) & 8.49 (d, J = 5.7 Hz, 1H), 7.60
—7.48 (m, 1H), 7.44 — 7.27 (m, 2H), 7.14 (s, 1H), 3.65 §S 3H), 2.32 (d, J = 1.2 Hz, 3H), 2.18 (d, J = 12.5
Hz, 1H), 1.92 — 1.21 (m, 10H), 1.05 — 0.94 (m, 1H). °C NMR (75 MHz, CDCl;) 6 169.5, 165.7, 135.8,
131.4, 125.0, 123.5, 122.5, 118.6, 118.2, 116.5, 52.5, 41.1, 37.5, 33.9, 28.7, 26.4, 25.8, 25.6, 25.5, 9.7.
IR: 2998.1 (w), 2878.5 (w), 1720.8 (m), 1711.4 (m), 1439.8 (m), 1340.7 (m), 1138.1 (w), 759.5 (s), 674.3
(s) cm™. HRMS (ESI) M/Z+ Calc. 325.1678, Obs. 325.1681.

Methyl 2-((tert-butyldiphenyisilyl)methyl)-1-(3-methyl-1H-indole-1-carbonyl)
cyclopropanecarboxylate (31): The general procedure was followed using allyl(tert-butyl)diphenylsilane
(0.294 g, 1.05 mmol), methyl 2-diazo-3-(3-methyl-1H-indol-1-yl)-3-oxopropanoate (0.350 g, 1.36 mmol),
Rhaesp, (1.0 mg, 1.31 pymol), and DCM (8 mL). After 6 h, the reaction was quenched, and column
chromatography (20% EtOAc/Hex, Ry 0.45) afforded 31 as a white solid (0.332 g, 62%). [m.p. 127 —
129°C] "H NMR (300 MHz, CDCl3) & 8.39 (d, J = 7.9 Hz, 1H), 7.76 — 7.64 (m, 4H), 7.57 — 7.23 (m, 9H),
717 (s, 1H), 369(s 3H), 2.28 (s, 3H), 1.74 - 1.66 (m, 1H), 1.57 — 1.40 (m, 2H), 1.31 (dd, J = 8.5, 5.5 Hz,
2H), 1.13 (s, 9H). *C NMR (75 MHz, CDCl;) & 169.6, 166.3, 136.0, 136.9, 135.8, 134.1, 133.8, 131.4,
129.3, 129.2, 127.7, 127.6, 125.1, 123.6, 121.6, 118.7, 118.6, 116.4, 52.7, 37.3, 27.8, 257 23.0, 18.1,
9.7, 8.0. IR: 3066.2 (w), 2932.8 (m), 2842.4 (m), 1728.1 (s), 1692.7 (s), 1451 6 (s), 1389.5 (m), 1348.5
(s), 1213.1 (m), 1153.3 (m), 1106.0 (m), 818.3 (w), 749.1 (m), 701.5 (s) cm™'. HRMS (ESI) M/Z+ Calc.
509.2386, Obs. 509.2388.
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[0} [0}
N OMe
=
NPhth
Me 3,

Methyl 2-(1,3-dioxoisoindolin-2-yl)-1-(3-methyl-1H-indole-1-carbonyl)cyclopropane carboxylate
(3m): The general procedure was followed using N-vinyl-phthalimide (0.155 g, 897 ymol), methyl 2-diazo-
3-(3-methyl-1H-indol-1-yl)-3-oxopropanoate (0.300 g, 1.17 mmol), Rhyesp, (1.1 mg, 1.45 ymol), and DCM
(8 mL). After 12 h, the reaction was quenched, and column chromatography (20% EtOAc/Hex, Ry 0.20)
afforded 3m as a white solid (0.247 g, 68%). [m.p. 88-90°C] Diastereomeric Ratio: (2.5:1). 'H NMR (300
MHz, CDCl3) 'H NMR (300 MHz, CDCl3) & 8.43 (d, J = 7.4 Hz, 0.83), 8.22 (d, J = 6.1 Hz, 0.27), 7.98 (s,
1.00), 7.83 (dt, J = 6.9, 3.5 Hz, 2.19), 7.76 — 7.66 (m, 2.80), 7.66 — 7.58 (m, 1.00), 7.51 — 7.45 (m, 1.16),
7.42-7.18 (m, 3.88), 4.16 (dd, J = 9.2, 6.8 Hz, 0.23), 3.71 (s, 1.11), 3.67 (dd, J = 8.0, 6.5 Hz, 1.18), 3.57
(s, 3.00), 3.47 (t, J = 6.5 Hz, 0.63), 2.59 (t, J = 6.4 Hz, 1.00), 2.35 — 2.27 (m, 4.00), 2.23 (s, 1.45), 2.17
(dd, J = 9.2, 6.2 Hz, 0.60). *C NMR (75 MHz, CDCl;) 5 169.7, 168.2, 168.0, 167.8, 164.0, 136.0, 134.3,
134.2, 134.2, 131.8, 131.4, 131.3, 125.3, 125.1, 124.0, 123.8, 123.6, 123.4, 122.5, 122.1, 119.0, 118.9,
118.8, 118.7, 116.5, 116.3, 53.4, 53.3, 48.8, 35.9, 33.9, 20.6, 17.4, 9.8, 9.6. IR: 3056.7 (w), 2951.9 (w),
1770.8 (w), 1720.5 (s), 1680.3 (s), 1604.1 (w), 1442.2 (m), 1389.3 (s), 1308.8 (s), 1223.1 (s), 1070.7 (m),
970.7 (w), 865.9 (W), 714.8 (s) cm™. HRMS (ESI) M/Z+ Calc. 402.1216, Obs. 402.1213.

[0} [0}
N OMe
=
SPh
Me 3,

Methyl 1-(3-methyl-1H-indole-1-carbonyl)-2-(phenylthio)cyclopropanecarboxylate (3n): The general
procedure was followed using phenyl(vinyl)sulfane (0.311 g, 2.29 mmol), methyl 2-diazo-3-(3-methyl-1H-
indol-1-yl)-3-oxopropanoate (0.722 g, 2.81 mmol), Rhesp, (1.8 mg, 2.4 ymol), and DCM (13 mL). After
12 h, the reaction was quenched, and column chromatography (20% EtOAc/Hex, R 0.40) afforded 3n as
a colorless oil (0.125 g, 15%). '"H NMR (300 MHz, CDCl;) & 8.44 (d, J = 7.9 Hz, 1H), 7.55 — 7.47 (m, 3H),
7.43 —7.28 (m, 4H), 7.23 — 7.16 (m, 2H), 3.56 (dd, J = 7.5, 5.6 Hz, 1H), 3.52 (s, 3H), 2.25 (d, J = 1.3 Hz,
3H), 2.15 (dd, J = 7.3, 5.7 Hz, 1H), 1.92 (dd, J = 9.2, 5.7 Hz, 1H). *C NMR (75 MHz, CDCl3) & 167.3,
164.6, 135.9, 135.4, 131.6, 129.0, 127.7, 126.0, 125.7, 124.0, 121.1, 119.7, 119.0, 116.6, 53.1, 39.8,
28.2, 20.0, 9.7. IR: 3080.6 (w), 2939.6 (w), 2896.9 (w), 1724.3 (s), 1657.6 (s), 1421.8 (s), 1382.7 (s),
1267.7 (s), 789.5 (s), 664.3 (s) cm™'. HRMS (ESI) M/Z+ Calc. 365.1079, Obs. 365.1083.

[0} [0}
N OMe
=
0o
Me 3,

Methyl 6-(3-methyl-1H-indole-1-carbonyl)-2-oxabicyclo[3.1.0]hexane-6-carboxylate (30): The
general procedure was followed using 2,3-dihydrofuran (0.073 g, 1.05 mmol), methyl 2-diazo-3-(3-methyl-
1H-indol-1-yl)-3-oxopropanoate (0.350 g, 1.36 mmol), Rhyesp, (1.0 mg, 1.31 ymol), and DCM (9 mL).
After 10 h, the reaction was quenched and column chromatography (20% EtOAc/Hex, R; 0.30) afforded
30 as a brown solid (0.235 g, 75%). [m.p. 83-85°C] 'H NMR (300 MHz, CDCl3) 6 7.72 — 7.63 (m, 1H),
7.56 — 7.49 (m, 2H), 7.31 — 7.17 (m, 2H), 6.27 (d, J = 6.2 Hz, 1H), 4.19 — 4.10 (m, 1H), 4.05 — 3.97 (m,
1H), 3.96 — 3.85 (m, 1H), 3.72 (s, 3H), 2.35 (s, 3H), 2.25 — 2.16 (m, 2H). *C NMR (75 MHz, CDCl;) &
164.1, 156.4, 135.8, 130.3, 125.0, 123.2, 121.7, 118.8, 115.2, 114.2, 108.3, 89.2, 67.1, 50.9, 47.3, 32.0,
9.5. IR: 2951.9 (w), 2880.5 (w), 1740.9 (s), 1691.3 (s), 1599.3 (w), 1449.2 (s), 1348.9 (s), 1105.2 (s),
1064.3 (s), 995.6 (s), 734.8 (s) cm™'. HRMS (ESI) M/Z+ Calc. 299.1158, Obs. 299.1155.

o 0
N OMe
—
Me 0
3p
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Methyl 7-(3-methyl-1H-indole-1-carbonyl)-2-oxabicyclo[4.1.0]heptane-7-carboxylate (3p): The
general procedure was followed using 2,3-dihydropyran (95 uL, 1.04 mmol), methyl 2-diazo-3-(3-methyl-
1H-indol-1-yl)-3-oxopropanoate (0.350 g, 1.36 mmol), Rhyesp, (1.0 mg, 1.31 ymol), and DCM (8 mL).
After 12 h, the reaction was quenched, and column chromatography (20% EtOAc/Hex, Ry 0.40) afforded
3p as a pale red solid (0.142 g, 43%). [m.p.123-125°C]. '"H NMR (300 MHz, CDCI3) © 8.45 (d, J = 8.1 Hz,

H), 7.51 = 7.43 (m, 1H), 7.42 — 7.22 (m, 2H), 7.17 (s, 1H), 6.54 (s, 1H), 4.60 (s, 1H), 4.00 — 3.87 (m, 2H),
377 (s, 3H), 2.39 — 2.27 (m, 1H), 2.26 (s, 3H), 2.14 — 2.02 (m, 1H), 1.97 — 1.77 (m, 2H). *C NMR (75
MHz, CDCI;) & 168.8, 165.6, 144.5, 136.0, 131.2, 125.3, 123.8, 121.1, 119.2, 118.7, 116.7, 106.4, 80.7,
65.6, 56.0, 52.6, 21.8, 21.5, 9.6. IR: 2942 .4 (w), 2866.2 (w), 1756.5 (s), 1694.6 (s), 1651.7 (s), 1608 9 (w),
1451.7 (s), 1385.0 (s), 1349.3 (s), 1140.7 (s), 1065.9 (s), 1018.3 (m), 937.4 (m), 745.4 9 (s) cm™'. HRMS
(ESI) M/Z+ Calc. 313.1314, Obs. 313.1312.

o o
N OMe
—
md  CbaN
3q

2-benzyl 7-methyl 7-(3-methyl-1H-indole-1-carbonyl)-2-azabicyclo[4.1.0]heptane-2,7-dicarboxylate
(39). The general procedure was followed using benzyl 3,4-dihydropyridine-1(2H)-carboxylate (0.179 g,
0.897 mmol), methyl 2-diazo-3-(3-methyl-1H-indol-1-yl)-3-oxopropanoate (0.300 g, 1.17 mmol), Rhyesp,
(1.3 mg, 1.79 pmol), and DCM (9 mL). After 12 h, the reaction was quenched, and column
chromatography (20% EtOAc/Hex, R; 0.25) afforded 3q as a colorless oil (0.295 g, 74%). '"H NMR (300
MHz, CDCl;) 6 8.48 (d, J=7.9 Hz, 1H), 7.49 (d, J = 7.5 Hz, 1H), 7.42 — 7.26 (m, 6H), 7.13 (t, J = 32.4 Hz,
2H), 5.20 (s, 2H), 4.77 (d, J = 26.5 Hz, 1H1) 3.76 (d, J = 11.9 Hz, 3H), 3.71 — 3.44 (m, 2H), 2.27 (s, 3H),
2.51 = 2.02 (m, 2H), 1.96 — 1.74 (m, 2H). °C NMR (75 MHz,CDCl;) 6 168.5, 165.4, 153.4, 152.6, 135.9,
135.8, 131.2, 128.4, 128.1, 128.0, 1262 125.7, 125.4, 123.8, 121.1, 119.3, 118.7, 116.7, 111.5, 110.8,
67.6, 57.5,52.7,41.9, 41.7, 23.5, 22.8, 21.1, 14.5, 9.6. IR: 2942 .4 (w), 2880.5 (w), 1751.6 SW)’ 1703.3 (s),
1691.6 (s), 1449.2 (m), 1406.5 (m), 1319.9 (m), 1260.5 (m), 1172.1 (m), 747.1 (m) cm . HRMS (ESI)
M/Z+ Calc. 446.1842, Obs. 446.1840.

Q*&“

4-MeOPh

Methyl 1-(1H-indole4-1-carbonyl)-2-(4-methoxyphenyl)cyclopropanecarboxylate (3r): The general
procedure was followed using 4-methoxystyrene (0.061 g, 0.459 mmol) methyl 2-diazo-3-(5-methyl-1H-
indol-1-yl)-3-oxopropanoate (0.331 g, 2.466 mmol), Rhyesp, (1.87 mg, 2.4 ymol), and DCM (20 mL). After
12 h, the reaction was quenched, and column chromatography (20% EtOAc/Hex, R 0.30) afforded 3r as
a white solid (0.625 g, 72.8%). [m.p. 83-85°C] "H NMR (300 MHz, CDCl;) & 8.44 (d, J = 8.2 Hz, 1H), 7.56
— 7.46 (m, 2H), 7.39 — 7.19 (m, 4H), 6.86 — 6.80 (m, 2H), 6.63 — 6.60 (m, 1H) 3.76 (s, 3H), 3.44 — 3.34
(m, 4H), 2.38 (dd, J = 8.3, 5.3 Hz, 1H), 1.82 (dd, J = 9.7, 5.6, 0.7 Hz, 1H). *C NMR (75 MHz, CDCl;) &
167.8, 166.2, 158.9, 135.7, 130.4, 130.1, 125.8, 125.2, 124.7, 124.0, 120.9, 116.4, 113.5, 109.7, 55.1,
52.7, 39.3, 31.2, 18.8. IR: 3109.7 (w), 3010.1 (w), 2947.0 (w), 2827.4 (w), 1741.56 (m), 1715.0 (s), 1685.1
(s), 1615.4 (m), 1505.8 (m), 1450.0 (s), 1376.29 (m), 1333.4 (s), 1306.6 (s), 1246.1 (s), 11606 (s),
1149.4 (s), 1123.91 (m), 1074.1 (m), 1030.9 (m), 951.2 (m), 841.7(m), 747.6 (s), 629.1 (m) cm”. HRMS
(ESI) M/Z+ Calc. 349.1314, Obs. 349.1310.

; 4-MeOPh
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Methyl 1-(3-(2-bromoethyl)-1H-indole-1-carbonyl)-2-(4-methoxyphenyl) cyclopropanecarboxylate
(3s): The general procedure was followed using 4-methoxy styrene (0.073 g, 0.549 mmol), methyl 3-(3-
(2-bromoethyl)-1H-indol-1-yl)-2-diazo-3-oxopropanoate (0.250 g, 0.713 mmol), Rhyesp, (1.0 mg, 1.31
pmol), and DCM (15 mL). After 12 h, the reaction was quenched, and column chromatography (20%
EtOAc/Hex, Ry 0.35) afforded 3s as a white solid (0.188 g, 75%). [m.p. 122-124°C]. 'H NMR (300 MHz,
CDCI3) 6 8.43 (d, J = 8.1 Hz, 1H), 7.51 — 7.45 (m, 1H), 7.41 - 7.19 (m, 5H), 6.86 — 6.79 (m, 2H), 3.76 (s,
3H), 3.61 (t, J = 7.0 Hz, 2H), 3.42 — 3.34 (m, 4H), 3.23 (t, J = 7.3, 4.4 Hz, 2H), 2.38 (dd, J = 8.3, 5.3 Hz,
1H), 1.82 (dd, J = 9.4, 5.2 Hz, 1H). "*C NMR (75 MHz, CDCl3) 5 167.8, 166.0, 158.9, 136.0, 130.1, 130.0,
126.0, 125.6, 124.0, 122.4, 120.1, 119.3, 118.5, 116.7, 113.6, 55.2, 52.8, 43.4, 39.3, 31.4, 31.3, 28.7,
18.9. IR: 2982.4 (w), 2917.1 (w), 1722.1 (s), 1658.4 (s), 1441.3 (s), 1375.7 (s), 934.5 (s), 700.5 (s), 662.9
(m) cm™. HRMS (ESI) M/Z+ Calc. 455.0708, Obs. 455.0732.

o 0
N OMe
—
PhthN 4-MeOPh
3t

Methyl 1-(3-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-1H-indole-1-carbonyl)-2-(4-methoxy
phenyl)cyclopropanecarboxylate (3t): The general procedure was followed using 4-methoxystyrene
(0.208 g, 1.55 mmol), methyl 3-(3-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-1H-indol-1-yl)-3-oxopropanoate
(0.810 g, 1.95 mmol), Rhyesp, (1.3 mg, 1.71 pmol), and DCM (8 mL). After 12 h, the reaction was
quenched, and column chromatoqraphy (40% EtOAc/Hex, Ry 0.38) afforded 3t as a pale brown solid
(0.182 g, 23%). [m.p. 158-160°C] '"H NMR (300 MHz, CDCl;) & 8.44 (d, J = 7.9 Hz, 1H), 7.88 — 7.81 (m,
2H), 7.78 — 7.65 (m, 3H), 7.44 — 7.24 (m, 5H), 6.92 — 6.83 (m, 2H), 4.02 (t, J = 7.2 Hz, 2H), 3.81 (s, 3H),
3.39 (t, J =9.0, 1H), 3.38 (s, 3H), 3.11 (t, J = 7.7 Hz, 2H), 2.41 (dd, J = 8.3, 5.3 Hz, 1H), 1.79 (dd, J = 9.4,
5.3 Hz, 1H). C NMR (75 MHz, CDCl3) (Rotamers!!) 3 168.2, 167.7, 166.0, 158.9, 136.1, 134.0, 133.8,
132.0, 130.4, 130.2, 126.0, 125.6, 124.0, 123.3, 123.2, 122.1, 122.0, 119.6, 119.5, 119.0, 118.9, 116.6,
113.6, 55.2, 53.4, 52.7, 39.6, 38.5, 37.4, 31.3, 24.3, 18.9. IR: 3051.9 (w), 2942.4 (w), 1760.0 (w), 1708.8
(s), 1685.1 (s), 1594.6 (m), 1513.6 (m), 1442.2 (m), 1375.5 (m), 1242.2 (m), 1104.0 (w), 832.6 (m), 732.8
(s), cm™. HRMS (ESI) M/Z+ Calc. 522.1791, Obs. 522.1777.

o 0
N OMe
—
MeO, 4-MeOPh
3u
o

Methyl 1-(3-(2-methoxy-2-oxoethyl)-1H-indole-1-carbonyl)-2-(4-methoxyphenyl)
cyclopropanecarboxylate (3u): The general procedure was followed using 4-methoxystyrene (0.211 g,
1.57 mmol), methyl 2-diazo-3-(3-(2-methoxy-2-oxoethyl)-1H-indol-1-yl)-3-oxopropanoate (0.611 g, 1.94
mmol,), Rhyesp, (1.5 mg, 1.98 pymol), and DCM (8 mL). After 14 h, the reaction was quenched, and
column chromatography (EtOAc/Hex, Ry 0.21) afforded 3u as a yellow solid (0.312 g, 47%). [m.p. 82 — 84
°C]. '"H NMR (300 MHz, CDCl3) & 8.46 (d, J = 8.1 Hz, 1H), 7.58 — 7.49 (m, 2H), 7.46 — 7.26 (m, 4H), 6.92
—6.82 (m, 2H), 3.81 (s, 3H), 3.73 (s, 2H), 3.73 (s, 3H), 3.43 (s, 3H), 3.43 (t, J = 4.5 Hz, 1H), 2.42 (dd, J =
8.3, 5.3 Hz, 1H), 1.86 (dd, J = 9.4, 5.2 Hz, 1H). "*C NMR (75 MHz, CDCl3) & 171.0, 167.8, 166.0, 158.9,
135.9, 130.2, 130.1, 125.9, 125.6, 124.0, 123.3, 119.0, 116.6, 115.7, 113.6, 55.2, 52.8, 52.2, 39.3, 31.3,
30.8, 18.9. IR: 3009.0 (w), 2947.1 (w), 1742.2 9 (s), 1694.6 (s), 1608.9 (m), 1504.1 (m), 1446.9 (s),
1356.5 (s), 1246.9 (s), 1032.6 (m), 827.8 (m), 732.8 (s) cm”. HRMS (ESI) M/Z+ Calc. 421.1525, Obs.
421.1519.

0 o
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Methyl 2-bromo-1-(3-methyl-1H-indole-1-carbonyl)-2-phenylcyclopropanecarboxylate(3v): The
general procedure was followed using (1-bromovinyl)benzene (0.150 g, 0.819 mmol), methyl 2-diazo-3-
(3-methyl-1H-indol-1-yl)-3-oxopropanoate (0.274 g, 1.065 mmol), Rhyesp, (1.0 mg, 1.319 pmol), and
DCM (12 mL). After 12 h, the reaction was quenched, and column chromatograph¥ (20% EtOAc/Hex, R
0.40) afforded 3v as a white solid (0.075 g, 22.2%). [m.p. 132-134°C] 'H NMR (300 MHz,
CDCI3) 6 8.12 - 8.04 (m, 1H), 7.48 — 7.37 (m, 3H), 7.27 — 7.18 (m, 3H), 7.17 — 7.04 (m, 3H), 3.80 (s, 3H),
2.86 (d, J = 7.3 Hz, 1H), 2.56 (d, J = 7.3 Hz, 1H), 2.27 (d, J = 1.3 Hz, 3H). *C NMR (75 MHz, CDCl;) &
166.76, 161.38, 136.52, 135.61, 131.27, 128.86, 128.57, 127.85, 125.06, 123.77, 122.47, 118.71, 118.60,
116.25, 53.54, 43.79, 40.49, 26.14, 9.70. IR: 3066.5 (w), 2960.3 (w), 2920.4 (w), 2867.3 (w), 1737.9 (m),
1691.2 (m), 1678.5 (m), 1612.1 (w), 1448.6 (m), 1388.6 (m), 1346.9 (s), 1238.1 (s), 1218.1 (m), 1146.1
(m), 1120.2 (s), 1063.0 (m), 1018.9 (m), 914.7 (w), 749.3 (s), 693.5 (s), 632.5 (w) cm™. HRMS (ESI) M/Z+
Calc. 411.0470, Obs. 411.0461.

D. In(OTf);-Catalyzed Homo-Nazarov Cyclizations

General Method A: The cyclopropyl B-amide ester 3 (1.0 equiv) was added to a solution of In(OTf); (0.30
equiv) in anhydrous dichloromethane (2 mL) at room temperature. Upon completion, the reaction mixture
was quenched with water and the product was extracted from the aqueous phase with dichloromethane.
The combined organic layers were washed with brine and dried over MgSO,. The organic layers were
concentrated for silica gel flash column chromatography.

General Method B: To a mixture of In(OTf); (0.30 equiv) in anhydrous 1,2-dichloroethane heated to a
reflux, dissolved cyclopropyl p-amide ester 3 (1.0 equiv) was syringed into the reaction vessel. The
reaction was monitored by TLC and quenched with water. The phases were separated, and the product
was extracted from the aqueous phase with dichloromethane. The combined organic layers were washed
with brine, dried over MgSOy,, filtered, and concentrated for silica gel flash column chromatography.

OMe

Methyl 9-(4-methoxyphenyl)-10-methyl-6-0x0-6,7,8,9-tetrahydropyrido[1,2-alindole-7-
carboxylate(4a): Methyl 2-(4-methoxyphenyl)-1-(3-methyl-1H-indole-1-carbonyl)cyclopropanecarboxylate
(0.100 g, 0.275 mmol), In(OTf); (0.046 g, 0.082 mmol) and DCM (4 mL) were combined according to
general method A to afford 4a as a pale brown oil (0.099 g, 99%) after 2 h. R; 0.35 (20% EtOAc/Hex).
Diastereomeric ratio: (2.6:1). '"H NMR (300 MHz, CDCl;) & 8.55 — 8.47 (m, 1.34), 7.50 — 7.28 (m, 4.53),
7.15-7.09 (m, 0.86), 7.01 — 6.95 (m, 2.09), 6.88 — 6.80 (m, 3.05), 4.59 (t, J = 4.3 Hz, 0.94), 4.34 (dd, J =
8.5, 5.1 Hz, 0.36), 3.81 — 3.78 (m, 8.28), 3.69 (d, J = 4.5 Hz, 0.56), 3.65 (d, J = 4.5 Hz, 0.56), 3.56 (d, J =
1.1 Hz, 1.37), 2.92 — 2.68 (m, 1.40), 2.59 — 2.34 (m, 1.39), 2.00 (s, 3.0), 1.75 (s, 1.26). >C NMR (75 MHz,
CDCI3) 6 169.6, 169.2, 165.0, 164.9, 158.5, 158.5, 134.5, 134.4, 133.7, 133.5, 132.8, 132.3, 131.3, 131.0,
128.9, 128.3, 124.8, 124.8, 124.1, 124.0, 118.1, 118.0, 116.5, 115.2, 114.8, 114.1, 113.9, 55.1, 52.5,
52.4,49.7,47.1, 43.4, 37.9, 35.2, 33.8, 33.0, 8.7, 8.3. IR: 3051.9 (w), 2932.8 (w), 1747.0 (s), 1685.1 (s),
1618.4 9 (w), 1451.7 (s), 1366.0 (s), 1242.2 (s), 1170.7 (s), 1156.4 (s), 1023.1 (s), 899.2 (m), 729.0 (s)
cm”. HRMS (ESI) M/Z+ Calc. 363.1471, Obs. 363.1475.

Methyl 9-(2-methoxyphenyl)-10-methyl-6-0x0-6,7,8,9-tetrahydropyrido[1,2-a] indole-7-carboxylate
(4b): Methyl 2-(2-methoxyphenyl)-1-(3-methyl-1H-indole-1-carbonyl)cyclopropanecarboxylate (0.070 g,
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0.192 mmol), In(OTf)3 (0.032 g, 0.057 mmol) and DCM (3 mL) were mixed according to general method A
to afford a pale yellow oil (0.066 g, 95.0%) after 3 h. R; 0.37 (20% EtOAc/Hex). Diastereomeric ratio:
(3.2:1). "H NMR (300 MHz, CDCl3) & 8.59 — 8.48 (m, 1.32), 7.50 — 7.29 (m, 4.33), 7.28 — 7.19 (m, 1.66),
6.93 (dd, J = 8.3, 3.2 Hz, 1.57), 6.84 — 6.74 (m, 1.84), 6.57 (dd, J = 7.5, 1.6 Hz, 1.12), 4.95 (dd, J = 4.9,
3.0 Hz, 1.03), 4.80 (t, J = 6.1 Hz, 0.32), 3.97 — 3.88 (m, 4.23), 3.83 — 3.75 (m, 3.52), 3.74 — 3.62 (m,
1.07), 3.45 (s, 0.94), 2.95 (dt, J = 13.8, 7.0 Hz, 0.37), 2.81 — 2.66 (m, 1.36), 2.61 — 2.44 (m, 1.44), 2.31 (q,
J =7.8 Hz, 0.37), 2.00 (s, 2.89), 1.81 (s, 0.94). *C NMR (75 MHz, CDCl;) & 169.9, 169.4, 165.5, 156.8,
156.5, 134.6, 134.0, 131.2, 129.0, 128.6, 128.5, 128.4, 128.3, 124.7, 124.66, 124.15, 124.0, 122.1, 120.5,
120.4, 118.2, 117.9, 116.7, 116.6, 114.4, 110.5, 110.3, 55.4, 55.3, 52.5, 52.3, 49.5, 47.6, 31.0, 30.7, 30.1,
8.3, 8.3. IR: 3097.4 (w), 2986.9 (w), 2854.2 (w), 1724.1 (s), 1711.7 (m), 1657.3 (s), 1591.8 (m), 1440.0(s),
1374.7(s), 1221.0(s), 1044.7(s), 784.2 (s), 674.3 (m) cm”. HRMS (ESI) M/Z+ Calc. 363.1471, Obs.
363.1472.

Methyl 10-methyl-6-0x0-9-phenyl-6,7,8,9-tetrahydropyrido[1,2-a]indole-7-carboxylate (4c): Methyl 1-
(3-methyl-1H-indole-1-carbonyl)-2-phenylcyclopropane carboxylate (0.100 g, 0.300 mmol), In(OTf);
(0.050 g, 0.090 mmol) and DCE (4 mL) were combined according to general method B to afford 4c as a
brown oil (0.051 g, 52%) after 8 h. Rf0.25 (20% EtOAc/Hex). Diastereomeric ratio: (2.6:1). '"H NMR (300
MHz, CDCl;) & 8.57 — 8.47 (m, 1.37), 7.53 — 7.27 (m, 10.63), 7.07 (d, J = 7.4 Hz, 2.24), 464 (t, J = 4.3
Hz, 1.00), 4.40 (dd, J = 8.2, 5.7 Hz, 0.39), 3.80 (dd, J = 9.4, 3.3 Hz, 3.61), 3.75 — 3.63 (m, 1.46), 3.53 (d,
J=1.1Hz, 1.28), 2.95 - 2.74 (m, 2.28), 2.64 — 2.42 (m, 2.12), 2.00 (s, 3.13), 1.74 (s, 1.24). ®*C NMR (75
MHz, CDCI;) 6 169.6, 169.2, 165.0, 164.9, 140.8, 140.5, 134.6, 133.3, 133.2, 131.3, 131.1, 128.9, 128.7,
128.6, 128.3, 128.0, 127.6, 127.3, 127.2, 127.2, 125.7, 125.0, 124.2, 1241, 118.2, 118.0, 116.7, 116.6,
115.47, 115.12, 52.6, 52.4, 49.8, 47.1, 38.7, 36.1, 33.8, 32.9, 8.8, 8.4. IR: 3032.9 (w), 2961.4 (w), 2904.3
(W), 1744.6 (s), 1699.4 (s), 1537.4 (w), 1457.6 (s), 1382.5 (s), 1242.2 (m), 1018.3 (w), 749.9 (s) cm™.
HRMS (ESI) M/Z+ Calc. 333.1365, Obs. 333.1367.

Methyl 9-(4-fluorophenyl)-10-methyl-6-0x0-6,7,8,9-tetrahydropyrido[1,2-alindole-7-carboxylate (4d):
Methyl 2-(4-fluorophenyl)-1-(3-methyl-1H-indole-1-carbonyl) cyclopropanecarboxylate (0.100 g, 0.285
mmol), In(OTf); (0.047 g, 0.085 mmol, 30 mol%) and DCE (4 mL) were combined according to general
method B to afford a brown oil (0.048 g, 48%) after 8 h. R;0.28 (20% EtOAc/Hex). Diastereomeric ratio:
(2.6:1). "H NMR (300 MHz, CDCI3) & 8.57 — 8.46 (m, 1.37), 7.76 (d, J = 8.1 Hz, 0.68), 7.53 — 7.29 (m,
5.16), 7.26 — 6.77 (m, 12.82), 5.75 (s, 0.62), 4.62 (t, J = 4.4 Hz, 1.00), 4.39 (dd, J = 8.2, 5.3 Hz, 0.35),
3.80 (s, 3.03), 3.65 (dd, J = 11.8, 4.5 Hz, 1.24), 3.55 (s, 1.24), 2.93 — 2.79 (m, 2.17), 2.61 — 2.38 (m,
1.87), 2.00 (s, 3.18), 1.76 (s, 1.43). ®C NMR (75 MHz, CDCl;) & 169.5, 169.2, 164.8, 160.2, 136.2, 134.6,
132.9, 131.0, 129.6, 129.4, 128.9, 128.8, 125.1, 124.3, 124.2, 118.3, 118.1, 116.6, 115.9, 115.6, 115.4,
115.2, 52.7, 52.5, 49.6, 47.8, 47.1, 35.9, 35.4, 33.8, 33.0, 33.1, 8.4. IR: 3051.9 (w), 2932.8 (w), 2861.4
(w), 1738.3 (m), 1664.6 (m), 1604.1 (m), 1535.1 (m), 1508.3 (m), 1314.8 (m), 1250.8 (s), 1209.5 (s),
1097.4 (m), 989.0 (w), 832.4 (m), 736.0 (s) cm™. HRMS (ESI) M/Z+ Calc. 351.1271, Obs. 351.1272.
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Cl

Methyl 9-(4-chlorophenyl)-10-methyl-6-0x0-6,7,8,9-tetrahydropyrido[1,2-alindole-7-carboxylate
(4e): Methyl 2-(4-chlorophenyl)-1-(3-methyl-1H-indole-1-carbonyl) cyclopropanecarboxylate (0.100 g,
0.272 mmol), In(OTf); (0.045 g, 0.081 mmol) and DCE (4 mL) were mixed according to general method B
to yield a brown oil (0.049 g, 49.7%) after 12 h. R;0.43 (15% EtOAc/Hex). Diastereomeric ratio: (1.9:1).
'H NMR (300 MHz, CDCl;) & 8.55 — 8.46 (m, 1.38), 7.50 — 7.27 (m, 8.02), 7.17 — 7.13 (m, 1.05), 7.04 —
6.98 (m, 2.15), 6.81 — 6.77 (m, 0.45), 4.61 (t, J = 4.6 Hz, 1.00), 4.40 (dd, J = 7.6, 5.8 Hz, 0.52), 3.80 (s,
3.14), 3.65 (d, J = 4.5 Hz, 0.55), 3.61 (d, J = 4.5 Hz, 0.55), 3.54 (s, 1.24), 2.93 — 2.70 (m, 2.53), 2.62 —
2.37 (m, 2.54), 1.99 (s, 2.80), 1.77 (s, 1.20). *C NMR (75 MHz, CDCl3) & 169.4, 164.7, 139.1, 134.6,
133.2, 132.6, 131.0, 129.3, 129.1, 129.0, 128.8, 128.7, 127.1, 125.2, 124.4, 124.3, 118.3, 118.2, 116.7,
115.3, 77.4, 77.2, 77.0, 76.5, 52.7, 52.5, 49.6, 47.1, 38.0, 35.6, 33.6, 32.9, 8.9, 8.5. IR: 3051.9 (w),
2956.6 (m), 2918.6 (m), 2847.1 (m), 1747.0 (m), 1699.4 (m), 1613.6 (m), 1542.2 (s), 1313.6 (m), 1251.5
(m), 1208.8 (m), 1094.5 (w), 1004.0 (w), 832.6 (w), 737.7 (s) cm™'. HRMS (ESI) M/Z+ Calc. 367.0975,
Obs. 367.0988.

NO,

Methyl 10-methyl-9-(4-nitrophenyl)-6-0x0-6,7,8,9-tetrahydropyrido[1,2-alindole-7-carboxylate (4f):
Methyl 1-(3-methyl-1H-indole-1-carbonyl)-2-(4-nitrophenyl) cyclopropanecarboxylate (0.100 g, 0.264
mmol), In(OTf); (0.044 g, 0.079 mmol) and DCE (4 mL) were mixed according to general method B to
yield a brown oil after 20 h. The reaction afforded an inseparable mixture of trace amounts of 4f and other
by-products as observed by crude 'H NMR. R;0.35 (15% EtOAc/Hex).

Methyl 9-(furan-2-yl)-10-methyl-6-0x0-6,7,8,9-tetrahydropyrido[1,2-alindole-7-carboxylate  (49):
Methyl 2-(furan-2-yl)-1-(3-methyl-1H-indole-1-carbonyl)cyclopropane carboxylate (0.050 g, 0.154 mmaol),
In(OTf); (0.026 g, 0.046 mmol) and DCM (3 mL) were mixed according to general method A to afford a
colorless oil (0.049 g, 99.0%) after 2 h. R;0.40 (20% EtOAc/Hex). Diastereomeric ratio: (4.5:1). 'H NMR
(300 MHz, CDCl3) 6 8.57 — 8.51 (m, 0.37), 8.50 — 8.42 (m, 0.97), 7.53 — 7.46 (m, 1.50), 7.42 — 7.29 (m,
3.77),6.30 — 6.25 (m, 1.21), 5.91 — 5.87 (m, 1.16), 4.65 (t, J = 3.9 Hz, 1), 4.52 (t, J = 5.2 Hz, 0.22), 3.84
(d, J=1.0 Hz, 3.24), 3.81 — 3.72 (m, 1.42), 3.51 (d, J = 0.8 Hz, 0.69), 3.08 (dt, J = 13.8, 5.6 Hz, 0.25),
2.72 (dt, J = 4.4, 3.6 Hz, 2.07), 2.53 (dt, J = 13.8, 5.3 Hz, 0.27), 2.15 (d, J= 0.3 Hz, 3.09), 2.00 (d, J= 0.9
Hz, 0.67). C NMR (75 MHz, CDCl3) & 169.6, 164.8, 152.4, 142.4, 142.1, 134.6, 131.1, 130.8, 125.1,
124.2, 118.3, 116.6, 115.3, 110.3, 110.2, 108.1, 107.6, 52.7, 47.7, 31.3, 30.7, 29.3, 8.3. IR: 3090.2 (w),
2936.8 (W), 1767.1 (s), 1725.6 (s), 1469.4(s), 1376.2(m), 1269.5(m), 785.4 (s), 663.0 (m) cm™'. HRMS
(ESI) M/Z+ Calc. 323.1158, Obs. 323.1159.

S15



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

N o~
w ()

Methyl 9,10-dimethyl-6-ox0-9-phenyl-6,7,8,9-tetrahydropyrido[1,2-a]Jindole-7-carboxylate  (4h):
Methyl 2-methyl-1-(3-methyl-1H-indole-1-carbonyl)-2-phenyl cyclopropanecarboxylate (0.070 g, 0.201
mmol), In(OTf)3 (0.033 g, 0.060 mmol) and DCM (3 mL) were combined according to general Method A to
afford a 4h as a white solid $0'065 g, 94.14%) after 2 h. R; 0.28 (20% EtOAc/Hex). [m.p. 139-141°C]
Diastereomeric ratio: (1.1:1). 'H NMR (300 MHz, CDCl;) 6 8.58 — 8.50 (m, 1.81), 7.54 (ddt, J = 7.6, 4.3,
2.2 Hz,1.0),7.45-7.25 (m, 13.52), 7.13 — 7.08 (m, 2.11), 3.99 (dd, J = 12.2, 5.0 Hz, 0.80), 3.80 (s, 3.0),
3.72 (s, 2.71), 3.43 (dd, J = 13.2, 4.4 Hz, 0.99), 2.84 (dt, J = 26.7, 13.4 Hz, 1.88), 2.50 — 2.41 (m, 1.35),
2.26 — 2.18 (m, 4.15), 1.99 (s, 2.99), 1.85 (s, 2.62), 1.65 (s, 2.68). °C NMR (75 MHz, CDCl3) & 169.5,
169.4, 165.3, 164.9, 145.9, 143.8, 138.5, 136.9, 134.3, 134.2, 131.6, 131.9, 128.9, 128.5, 127.1, 126.8,
126.4, 125.9, 125.1, 124.9, 124.1, 124.1, 118.0, 117.9, 116.7, 115.6, 114.6, 52.6, 48.5, 47.9, 42.1, 41.23,
40.74, 39.56, 29.4, 24.6, 10.0, 9.2. IR: 3040.9 (w), 2963.4 (w), 2890.4 (w), 1722.2 (s), 1640.6 (s), 1483.9
(s), 1383.5 (s), 1270.4 (m), 1182.4 (m), 1134.3 (w), 740.1 (s), 640.4 (s) cm”. HRMS (ESI) M/Z+ Calc.
347.1521, Obs. 347.1516.

Methyl 9,9-diethyl-10-methyl-6-0x0-6,7,8,9-tetrahydropyrido[1,2-alindole-7-carboxylate (4i): Methyl
2,2-diethyl-1-(3-methyl-1H-indole-1-carbonyl)cyclopropane carboxylate (0.055 g, 0.175 mmol), In(OTf)3
(0.029 g, 0.052 mmol) and DCE (3 mL) were mixed according to general method B to yield a colorless oil
(0.046 g, 84.8%) after 6 h. R;0.38 (20% EtOAc/Hex). '"H NMR (300 MHz, CDCl3) & 8.51 — 8.44 (m, 1H),
7.44 (ddd, J = 6.7, 4.5, 2.6 Hz, 1H), 7.34 — 7.28 (m, 2H), 3.94 — 3.83 (m, 4H), 2.58 (t, J = 13.5 Hz, 1H),
2.30 (d, J = 0.7 Hz, 3H), 2.21 (dt, J = 14.6, 7.4 Hz, 1H), 1.95 (dd, J = 13.7, 5.0 Hz, 1H), 1.87 — 1.65 (m,
3H), 0.93 (dt, J = 10.0, 7.4 Hz, 6H). "*C NMR (75 MHz, CDCl5) & 170.2, 165.3, 136.9, 134.4, 131.7, 124.7,
123.9, 117.6, 116.6, 113.7, 77.4, 76.9, 76.5, 52.7, 47.4, 39.3, 32.3, 31.6, 29.1, 9.7, 8.5, 8.3. IR: 3025.9
(w), 2894.8 (w), 1786.6 (s), 1725.4 (s), 1484.2 (s), 1383.2 (m), 1283.0 (m), 1180.6 (m), 713.41 (s), 662.9
(m) cm™. HRMS (ESI) M/Z+ Calc. 313.1678, Obs. 313.1678.

Methyl 10'-methyl-6'-ox0-7',8'-dihydro-6'H-spiro[cyclopentane-1,9'-pyrido[1,2-alindole]-7'-
carboxylate (4j): Methyl 1-(3-methyl-1H-indole-1-carbonyl)spiro[2.4] heptane-1-carboxylate (0.050 g,
0.160 mmol), In(OTf)3 (0.027 g, 0.048 mmol) and DCE (3 mL) were mixed according to general method B
to yield a colorless oil (0.044 g, 88.8%) after 6 h. R;0.35 (20% EtOAc/Hex). '"H NMR (300 MHz, CDCI3) 8
8.48 — 8.41 (m, 1H), 7.47 — 7.41 (m, 1H), 7.30 (ddd, J = 4.6, 4.2, 2.9 Hz, 2H), 3.85 (d, J = 0.8 Hz, 3H),
3.84 - 3.79 (m, 1H), 2.69 — 2.54 (m, 1H), 2.47 (t, J = 13.2 Hz, 1H), 2.30 (d, J = 0.7 Hz, 3H), 2.13 (dd, J =
13.4, 4.6 Hz, 1H), 2.02 — 1.83 (m, 5H), 1.83 — 1.70 (m, 2H). "*C NMR (75 MHz, CDCl;) & 169.9, 165.4,
139.3, 134.0, 131.9, 124.7, 124.0, 117.6, 116.5, 112.6, 52.7, 48.8, 42.6, 39.0, 38.7, 37.8, 25.8, 25.3, 9.73.
IR: 2998.5 (w), 2893.7 (w), 1786.8 (s), 1724.9 (s), 1470.0 (s), 1385.1 (m), 1269.5 (m), 1180.4 (m), 714.3
(s), 662.7 (m) cm™. HRMS (ESI) M/Z+ Calc. 311.1521, Obs. 311.1520.
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Methyl 10'-methyl-6'-ox0-7',8'-dihydro-6'H-spiro[cyclohexane-1,9'-pyrido[1,2-a]lindole]-7'-
carboxylate (4k): Methyl 1-(3-methyl-1H-indole-1-carbonyl)spiro[2.5]octane-1-carboxylate (0.080 g,
0.246 mmol), In(OTf); (0.041 g, 0.073 mmol) and DCE (3 mL) were mixed according to general method B
to yield a colorless oil (0.062 g, 78.6%) after 6 h. R;0.39 (20% EtOAc/Hex). (Conformers!!) '"H NMR (300
MHz, CDCl;) & 8.49 — 8.41 (m, 1H), 7.47 — 7.42 (m, 1H), 7.36 — 7.27 (m, 2H), 3.86 (dd, J = 2.9, 0.6 Hz,
3H), 3.76 (dd, J = 13.1, 4.6 Hz, 1H), 2.71 — 2.59 (m, 3H), 2.54 — 2.39 (m, 4H), 2.36 — 2.17 (m, 2H), 1.91 —
1.76 (m, 4H), 1.70 (d, J = 11.9 Hz, 3H). *C NMR (75 MHz, CDCl;) & 170.2, 165.5, 139.5, 134.0, 132.1,
125.1, 124.8, 123.9, 121.7, 119.4, 117.7, 116.6, 114.4, 113.1, 58.6, 52.7, 47.2, 36.1, 35.6, 33.9, 33.7,
32.7, 31.2, 30.8, 25.6, 25.4, 23.1, 21.5, 21.3, 10.8, 10.2. IR: 2969.7 (w), 2890.9 (w), 1736.7 (m), 1689.1
(m), 1469.0 (m), 1382.7 (m), 1269.5 (s), 759.9 (s), 662.9 (s) cm™”. HRMS (ESI) M/Z+ Calc. 325.1678,
Obs. 325.1681.

41 TBDPS

Methyl 9-((tert-butyldiphenylsilyl)methyl)-10-methyl-6-0x0-6,7,8,9-tetrahydropyrido[1,2-alindole-7-
carboxylate (4l): Methyl 2-((tert-butyldiphenylsilyl) methyl)-1-(3-methyl-1H-indole-1-
carbonyl)cyclopropanecarboxylate (0.100 g, 0.196 mmol), In(OTf); (0.033 g, 0.058 mmol) and DCE (4
mL) were combined according to general method B to afford a colorless oil (0.082 g, 82%) after 16 h. Ry
0.41 (20% EtOAc/Hex). "H NMR (300 MHz, CDCl;) & 8.37 (ddd, J = 4.3, 2.2, 0.6 Hz, 1H), 7.72 — 7.66 (m,
4H), 7.45 - 7.32 (m, 7H), 7.29 — 7.24 (m, 2H), 3.89 (dd, J = 13.5, 4.8 Hz, 1H), 3.72 (s, 3H), 3.45 - 3.33
(m, 1H), 2.19 (ddd, J = 18.1, 8.8, 3.1 Hz, 1H), 1.99 (s, 3H), 1.83 (ddd, J = 13.5, 4.8, 2.5 Hz, 1H), 1.55 (dd,
J = 8.3, 4.6 Hz, 2H), 1.06 — 1.00 (m, 9H). "*C NMR (75 MHz, CDCl;) & 169.7, 165.1, 138.5, 135.8, 135.7,
134.4, 134.1, 133.0, 131.2, 129.5, 129.4, 127.9, 124.5, 124.0, 117.9, 116.5, 112.0, 52.4, 46.7, 29.9, 27.7,
26.5, 18.3, 14.9, 8.5. IR: 3061.4 (w), 2951.9 (m), 2928.1 (m), 2851.9 (m), 1745.6 (s), 1692.0 (s), 1457.2
(s), 1381.4 (s), 1270.6 (m), 1103.8 (m), 740.4 (s), 702.1 (s) cm™. HRMS (ESI) M/Z+ Calc. 509.2386, Obs.
509.2383.

Methyl 9-(1,3-dioxoisoindolin-2-yl)-10-methyl-6-0x0-6,7,8,9-tetrahydropyrido[1,2-a]indole-7-
carboxylate (4m): Methyl 2-(1,3-dioxoisoindolin-2-yl)-1-(3-methyl-1H-indole-1-carbonyl) cyclopropane
carboxylate (0.090 g, 0.224 mmol), In(OTf); (0.037 g, 0.067 mmol) and DCE (4 mL) were mixed
according to general method B to yield a yellow-green solid (0.049 g, 55%) after 8 h. Ry 0.38 (20%
EtOAc/Hex). [m.p. 167—-169°C] Diastereomeric ratio: (4.8:1). 'H NMR (300 MHz, CDCl3) 6 8.52 — 8.47 (m,
1.27), 7.89 — 7.70 (m, 5.64), 7.46 — 7.28 (m, 4.18), 5.96 (t, J = 4.5 Hz, 1.00), 4.19 (dt, J = 12.5, 6.3 Hz,
0.70), 3.83 — 3.79 (m, 3.92), 2.86 (ddd, J = 14.1, 11.8, 5.3 Hz, 0.75), 2.58 (ddd, J = 14.3, 4.9, 4.0 Hz,
0.75), 2.29 — 2.26 (m, 0.22), 2.07 (s, 2.75), 2.04 (s, 0.38). *C NMR (75 MHz, CDCl3) & 169.5, 167.6,
164.4, 134.8, 134.5, 131.3, 130.3, 128.2, 125.8, 124.1, 123.6, 118.5, 116.7, 116.3, 52.8, 48.2, 40.3, 30.7,
8.3. IR: 3061.6 (w), 2942.6 (w), 2928.32 (w), 1733.2 (m), 1708.2 (s), 1614.2 gw), 1452.3 (m), 1452.3 (m),
1383.6 (s), 1309.5 (s), 1261.0 (s), 1104.7 (m), 890.4 (m), 734.4 (s) cm . HRMS (ESI) M/Z+ Calc.
402.1216, Obs. 402.1219.
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Methyl 10-methyl-6-ox0-9-(phenylthio)-6,7,8,9-tetrahydropyrido[1,2-alindole-7-carboxylate (4n):
Methyl 1-(3-methyl-1H-indole-1-carbonyl)-2-(phenylthio)cyclopropane carboxylate (0.018 g, 0.049 mmaol),
In(OTf); (0.008 g, 0.014 mmol) and DCE (1 mL) were mixed according to general method B to yield a
colorless oil (0.014 g, 81%) after 7 h. Rf 0.30 (20% EtOAc/Hex). Diastereomeric ratio: (10:1). '"H NMR
(300 MHz, CDClI3) 6 8.54 (d, J = 8.6 Hz, 0.10), 8.47 — 8.40 (m, 1), 7.54 — 7.29 (m, 9.0), 4.91 — 4.84 (m,
1.06), 4.48 (dd, J = 13.1, 4.8 Hz, 1.04), 3.94 — 3.76 (m, 3.80), 2.72 (td, J = 13.6, 3.9 Hz, 1.19), 2.42 — 2.32
(m, 1.42), 2.20 (s, 0.31), 2.04 (s, 3.10). *C NMR (75 MHz, CDCl;) 5 169.6, 164.5, 134.7, 134.5, 132.5,
130.5, 130.4, 129.3, 129.2, 128.8, 128.6, 125.6, 124.3, 118.5, 116.6, 52.8, 46.9, 40.0, 29.6, 8.3. IR:
2997.7 (w), 2890.9 (w), 1766.6 (m), 1711.7 (m), 1468.2 (m), 1269.7 (s), 760.1 (s), 663.0 (s) cm™'. HRMS

(ESI) M/Z+ Calc. 365.1119, Obs. 365.1089.
(0]

40

Methyl 11-methyl-5-0x0-2,3,3a,4,5,11b-hexahydrofuro[2',3':3,4]pyrido[1,2-a]lindole-4-carboxylate
(40): Methyl 6-(3-methyl-1H-indole-1-carbonyl)-2-oxabicyclo[3.1.0] hexane-6-carboxylate (0.025 g, 0.083
mmol), In(OTf); (0.014 g, 0.025 mmol) and DCM (2 mL) were combined according to general method A to
afford a colorless oil (0.024 g, 97%) after 2.5 h. R;0.30 (20% EtOAc/Hex). '"H NMR (300 MHz, CDCl3) &
8.39 (d, J=4.9, 3.3 Hz, 1H), 7.51 (d, J = 6.8, 1.3 Hz, 1H), 7.41 - 7.27 (m, 2H), 5.05 (d, J = 4.5 Hz, 1H),
4,17 — 3.99 (m, 2H), 3.87 (s, 3H), 3.78 (d, J = 10.7 Hz, 1H), 3.32 — 3.21 (m, 1H), 2.47 — 2.22 (m, 1H), 2.32
(s, 3H), 1.96 — 1.82 (m, 1H). *C NMR (75 MHz, CDCl3) 8 169.2, 164.0, 134.5, 130.9, 128.8, 125.8, 124.2,
119.5, 118.8, 116.4, 69.9, 66.3, 52.8, 52.3, 40.7, 30.7, 8.5. IR: 2947.1 (w), 2923.3 (w), 2856.6 (w), 1744.8
(s), 1703.1 (s), 1623.2 (w), 1459.5 (m), 1382.2 (s), 1265.2 (m), 1035.5 (m), 751.0 (s) cm”. HRMS (ESI)
M/Z+ Calc. 299.1158, Obs. 299.1158.

Methyl 12-methyl-6-0x0-3,4,4a,5,6,12b-hexahydro-2H-pyrano[2',3":3,4]pyrido[1,2-alindole-5-
carboxylate (4p): Methyl 7-(3-methyl-1H-indole-1-carbonyl)-2-oxabicyclo[4.1.0]heptane-7-carboxylate
(0.025 g, 0.079 mmol), In(OTf); (0.013 g, 0.023 mmol) and DCM (2 mL) were mixed according to general
method A to yield a pale yellow solid (0.023 g, 92.9%) after 2.5 h. Rf0.25 (20% EtOAc/Hex). [m.p. 128-
130°C] "H NMR (300 MHz, CDCl3) & 8.41 (d, 1H), 7.50 (d, 1H), 7.40 — 7.25 (m, 2H), 4.81 (s, 1H), 4.33 (d,
J=12.2 Hz, 1H), 4.08 (d, 1H), 3.86 (s, 3H), 3.71 (t, J = 11.6, 2.4 Hz, 2H), 2.72 (d, 1H), 2.30 (s, 3H), 1.98
— 1.73 (m, 2H), 1.56 — 1.47 (m, 1H). *C NMR (75 MHz, CDCl;) 5 169.5, 165.2, 134.3, 130.8, 125.8,
124.2, 122.2, 118.8, 117.7, 116.6, 68.3, 68.1, 52.6, 50.1, 35.7, 25.7, 20.4, 8.4. IR: 2737.5(w), 1746.9(m),
1632.6(w), 1532.6(m), 1056.8(w), 751.6(s), 680.1(s) cm”. HRMS (ESI) M/Z+ Calc. 313.1314, Obs.
313.1315.
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1-Benzyl 5-methyl 12-methyl-6-0x0-2,3,4,4a,5,6-hexahydroindolo[1,2-h][1,7] naphthyridine-
1,5(12bH)-dicarboxylate (4q): 2-benzyl 7-methyl 7-(3-methyl-1H-indole-1-carbonyl)-2-
azabicyclo[4.1.0]heptane-2,7-dicarboxylate (0.100 g, 0.223 mmol), In(OTf); (0.037 g, 0.067 mmol) and
DCM (4 mL) were combined according to general method A to afford 4q as a colorless oil (0.098 g,
98.0%) after 2 h. Rf 0.25 (25% EtOAc/Hex). Diastereomeric ratio: (7.1:1). 'H NMR (300 MHz, CDCl3) &
8.55-8.40 (m, 1.22), 7.52 — 7.27 (m, 10.67), 5.98 (d, 1), 5.91 (d, 0.14), 5.38 — 5.16 (m, 2.64), 4.20 - 4.04
(m, 1.20), 3.95 (dd, J = 13.9, 3.7 Hz, 0.23), 3.85 (s, 0.77), 3.74 (s, 3), 3.68 (d, J = 1.7 Hz 1.41), 2.81 —
2.50 (m, 2.68), 2.35 — 2.20 (m, 0.32), 2.08 — 2.03 (m, 3.99), 1.79 — 1.85 (m, 1.54), 1.58 — 1.70 (m, 2.70),
151 — 1.33 (m, 1.42). ®C NMR (75 MHz, CDCl;) 5 168.4, 167.6, 162.6, 155.0, 136.3, 134.5, 131.3,
128.4, 128.3, 128.1, 127.8, 127.7, 125.1, 1241, 122.0, 117.9, 116.4, 116.3, 67.5, 56.0, 53.5, 53.0, 52.4,
48.3, 39.4, 37.9, 34.5, 31.4, 26.5, 25.1, 24.6, 22.5, 14.6, 7.6. IR: 3042.4 (w), 2932.8 (w), 2861.4 (w),
1738.4 (s), 1702.9 (s), 1457.3 (m), 1373.1 (s), 1256.6 (m), 1201.5 (m), 1164.4 (m), 1113.6 (w), 761.1 (m),
689.7 (m) cm™'. HRMS (ESI) M/Z+ Calc. 446.1842, Obs. 446.1840.

Methyl 9-(4-methoxyphenyl)-6-0x0-6,7,8,9-tetrahydropyrido[1,2-alindole-7-carboxylate (4r): Methyl
1-(1H-indole-1-carbonyl)-2-(4-methoxyphenyl)cyclopropanecarboxylate (0.75 g, 0.215 mmol), In(OTf);
(0.036 g, 0.064 mmol) and DCM (4 mL) were combined according to general method A to afford 4r as a
colorless oil (0.742 g, 98.99%) after 45 min. R; 0.30 (20% EtOAc/Hex). Diastereomeric ratio: (1.1:1). H
NMR (300 MHz, CDCl;) 6 8.53 — 8.42 (m, 1.77), 7.45 — 7.20 (m, 8.18), 7.19-7.12 (m, 1.68), 6.96 — 6.85
(m, 3.86), 6.08 (s, 0.78), 6.00 — 5.89 (m, 1), 4.36 (dd, J = 9.9, 4.2 Hz, 0.76H), 4.13 (dd, J = 13.0, 2.6 Hz,
1.09), 3.97 — 3.79 (m, 13.94), 2.79 — 2.64 (m, 1.92), 2.54 — 2.37 (m, 1.88). °C NMR (75 MHz, CDCl3) &
169.5, 169.3, 165.3, 164.7, 159.1, 158.9, 141.5, 140.6, 135.2, 135.1, 132.7, 132.3, 129.6, 129.5, 129.3,
129.0, 124.7, 124.4, 124.4, 120.1, 120.1, 116.6, 116.5, 114.2, 107.6, 55.3, 53.0, 52.8, 51.6, 49.2, 40.3,
37.4, 33.6, 33.2. IR: 2997.1 (w), 2950.6 (w), 2834.32 (w), 1737.9 (s), 1703.3 (s), 1555.7 (w), 1512.5 (m),
1453.1 (s), 1379.0 (s), 13050.2 (s), 1247.2 (s), 1177.1 (s), 1034.6 (s), 838.4 (m), 798.5 (m), 752.0 (m),
688.9 (w) cm”. HRMS (ESI) M/Z+ Calc. 349.1314, Obs. 349.1307.

Methyl 10-(2-bromoethyl)-9-(4-methoxyphenyl)-6-o0xo0-6,7,8,9-tetrahydropyrido[1,2-alindole-7-
carboxylate (4s): Methyl 1-(3-(2-bromoethyl)-1H-indole-1-carbonyl)-2-(4-methoxyphenyl)cyclopropane
carboxylate (0.050 g, 0.109 mmol), In(OTf); (0.018 g, 0.032 mmol) and DCM (3 mL) were mixed
according to general method A to afford 4s as a colorless oil (0.049 g, 98.2%) after 1 h. Ry 0.35 (20%
EtOAc/Hex). Diastereomeric ratio: (2.7:1). '"H NMR (300 MHz, CDCI3) & 8.54 (ddd, J = 10.3, 6.9, 1.4 Hz,
1.38), 7.53 - 7.29 (m, 4.31), 7.16 — 7.11 (m, 0.81), 6.95 (dd, J = 6.9, 4.7 Hz, 2.07), 6.89 — 6.80 (m, 2.88),
468 (t, J=4.2Hz 1), 4.43 (dd, J = 8.8, 5.3 Hz, 0.37), 3.86 — 3.77 (m, 7.57), 3.69 (dd, J = 12.2, 4.6 Hz,
1.29), 3.57 (d, J = 3.5 Hz, 1.28), 3.53 — 3.05 (m, 4.08), 3.03 — 2.73 (m, 3.37), 2.66 — 2.37 (m, 2.03). °C
NMR (75 MHz, CDCI;) 6 169.4, 165.2, 158.8, 135.5, 134.7, 132.3, 129.6, 129.1, 128.3, 125.2, 124.4,
118.0, 116.9, 116.0, 114.3, 114.2, 55.3, 52.7, 47.1, 35.4, 33.0, 30.9, 27.7. IR: 3023.9 (w), 2918.9 (w),
1725.1 (s), 1658.6 (s), 1591.0 (m), 1493.2 (s), 1349.0 (m), 993.6(s), 725.0 s), 663.0 (m) cm”. HRMS
(ESI) M/Z+ Calc. 455.0708, Obs. 455.0734.
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Methyl 10-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-9-(4-methoxyphenyl)-6-0x0-6,7,8,9-tetrahydro-
pyrido[1,2-a]lindole-7-carboxylate (4t): Methyl 1-(3-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-1H-indole-1-
carbonyl)-2-(4-methoxyphenyl)cyclopropanecarboxylate (0.050 g, 0.096 mmol), In(OTf); (0.016 g, 0.028
mmol) and DCM (3 mL) were mixed according to general method A to yield a white solid (0.038 g, 76.0%)
after 2 h. [m.p. 166—168°C] R/ 0.38 (40% EtOAc/Hex). Diastereomeric ratio: (2.8:1). '"H NMR (300 MHz,
CDClI;) 6 8.52 — 8.46 (m, 1.35), 7.79 — 7.58 (m, 7.24), 7.41 - 7.26 (m, 2.90), 7.18 — 7.13 (m, 0.89), 7.00 —
6.93 (m, 2.37), 6.86 - 6.72 (m, 2.97), 4.70 (t, J = 4.1 Hz, 1), 4.48 (dd, J = 8.3, 5.1 Hz, 0.35), 3.85 - 3.80
(m, 0.84), 3.79- 3.63 (m, 11.93), 3.54 (s, 1.09), 3.02 — 2.90 (m, 1.23), 2.88 — 2.71 (m, 3.21), 2.61 — 2.50
(m, 0.57), 2.44 — 2.33 (m, 1.73). *C NMR (75 MHz, CDCl;) 5 169.6, 169.2, 168.0, 165.3, 165.1, 158.8,
158.7, 135.5, 135.3, 134.7, 134.6, 133.8, 132.5, 131.9, 131.9, 130.4, 130.0, 129.1, 128.3, 125.1, 125.0,
124.5, 124.4,123.1, 123.0, 118.4, 118.2, 116.8, 116.7, 115.7, 115.2, 114.2, 114.1, 55.2, 55.2, 52.7, 52.5,
49.6, 47.0, 37.7, 36.9, 36.8, 35.3, 33.7, 33.2, 23.1, 22.8. IR: 3047.1 (w), 2947.1 (w), 2847.1 (w), 1766.03
(w), 1751.74 (m), 1708.8 (s), 1618.4 (m), 1504.1 (m), 1451.7 (m), 1376.6 (s), 1245.9 (s), 1032.6 (s),
837.3 (m), 715.9 (s) cm™. HRMS (ESI) M/Z+ Calc. 522.1791, Obs. 522.1791.

Methyl 10-(2-methoxy-2-oxoethyl)-9-(4-methoxyphenyl)-6-0x0-6,7,8,9-tetrahydropyrido[1,2-
alindole-7-carboxylate (4u): Methyl 1-(3-(2-methoxy-2-oxoethyl)-1H-indole-1-carbonyl)-2-(4-
methoxyphenyl) cyclopropanecarboxylate (0.070 g, 0.167 mmol), In(OTf); (0.028 g, 0.049 mmol) and
DCM (3 mL) were combined according to general method A to afford 4u as a brown oil (0.062 g, 88.0%)
after 3 h. Ry 0.45 (40% EtOAc/Hex). Diastereomeric ratio: (2.0:1). 'H NMR (300 MHz, CDCl3) 6 8.56 —
8.47 (m, 1.45), 7.56 — 7.48 (m, 1.05), 7.44 — 7.28 (m, 3.67), 7.18 — 7.11 (m, 1.06), 7.01 — 6.90 (m, 2.29),
6.88 —6.78 (m, 3.02), 4.66 (t, J=4.5Hz, 1), 4.40 (dd, J= 9.7, 5.1 Hz, 0.48), 3.90 — 3.81 (m, 1.32), 3.81 —
3.78 (m, 7.54), 3.73 — 3.67 (m, 1.32), 3.64 (s, 1.44), 3.55 (s, 1.42), 3.53 (s, 2.98), 3.52 (s, 0.31), 3.43 (d, J
= 17.3 Hz, 1.59), 3.32 (d, J = 17.7 Hz, 0.85), 3.02 — 2.69 (m, 2.34), 2.58 — 2.38 (m, 1.62). >C NMR (75
MHz, CDCI;3) 6 170.8, 170.6, 169.4, 169.1, 165.2, 158.9, 158.8, 136.3, 135.8, 134.6, 134.5, 132.3, 131.9,
130.3, 129.9, 129.2, 128.5, 125.2, 125.2, 124.5, 124.4, 118.4, 118.0, 116.7, 114.2, 114.1, 112.3, 112.0,
55.3, 52.7, 52.6, 52.0, 51.9, 50.1, 47.2, 38.5, 35.4, 34.0, 33.2, 29.7, 29.4. IR: 3013.8 (w), 2918.6 (w),
2832.8 (w), 1747.0 (s), 1737.7 (s), 1699.3 (s), 1613.6 (m), 1518.4 (m), 1456.5 (s), 1366.0 (s), 1245.6 (s),
1152.1 (s), 1032.6 (s), 837.3 (m), 731.8 (s) cm™. HRMS (ESI) M/Z+ Calc. 421.1525, Obs. 421.1522.

OH O

N7 OMe
L s

Me  pp

Methyl 6-hydroxy-10-methyl-9-phenylpyrido[1,2-alindole-7-carboxylate (8): Methyl 2-bromo-1-(3-
methyl-1H-indole-1-carbonyl)-2-phenylcyclopropanecarboxylate (0.060 g, 0.145 mmol), In(OTf); (0.0245
g, 0.043 mmol) and DCM (3 mL) were combined according to general method A to afford 8 as a yellow-
green oil (0.013 g, 28.5%) after 4 h. R; 0.55 (20% EtOAc/Hex). 'H NMR (300 MHz, CDCI3) & 12.12 (s,
1H), 8.57 — 8.50 (m, 1H), 7.86 (s, 1H), 7.71 — 7.66 (m, 1H), 7.63 — 7.46 (m, 2H), 7.38 — 7.32 (m, 1H), 7.23
— 7.06 (m, 3H), 6.95 (m, 1H), 3.98 (s, 3H), 2.45 (d, J = 1.1 Hz, 3H). C NMR (75 MHz, CDCl3) 8 170.9,
160.7, 138.5, 134.6, 130.3, 128.7, 127.4, 126.5, 125.4, 124.3, 123.7, 123.4, 122.1, 119.4, 119.0, 112.0,
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110.5, 105.0, 52.5, 9.7. IR: 3600-2800 (br), 2960.3 (m), 2923.7 (m), 2847.4 (m), 1657.1 (s), 1649.7 (s),
1525.7 (m), 1449.7 (s), 1334.3 (m), 1321.1 (m), 1255.4 9s), 1226.3 (s), 1193.8 (w), 1122.6 (m), 1020 (m),
796.6 (s), 740.7 (s), 705.2 (m). HRMS (ESI) M/Z+ Calc. 331.1208, Obs. 331.1203.
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Ve owp

Pulse Bequances sipul
Bolventt €41y

Temp, 2.6 C 7 295.1 K
Operator: dpati)
Nercury=3108 “rjaz”

Relax. delay 1.000 sec
Pulite 30.0 deprecs

tons
OOSERVE  CL3, 75.4913304 FM2
utco«ru“ 0:1. 300.2251607 Wz

Lime Groadening 8.5 W2
FT avze 85538
Total) time 10 win, 4% sec

- -
! 2T~ w ep AT
=3Iz 233503
eteScecRsenlS
L PR T S it T 3] -
EE P-4 B -3 e
SEngttu=RIng 2z
# 37358837705 a®
s - 1 ) J " ® L
1 e . - |
2 R Ry 38
9 - I g ;3 -
g 22 o m - 2
- . te® z = &
- - 4 - 1<) : - - 2
- -~ N - ~ < -
= = = ! "~ 2 -
3 1 = -
- -3 |
= < |

' e e T R T T ey ' v ) ey -
220 zoo 180 160 140 120 100 a0 6o a0 20 .33DDII
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TI-MAC-3 &M

riies np N OMe

Mulse Segwence: alpul

Solvent: cdcld
AnDient temperativr

Oprrator: cavitt
Meccury-306  “rigre 3 Ph
C

Rolax, ‘0|‘A1 1,088 sec Me

Y slze 03538
Total time 4 min, 34 sec

| J,-“vi § .liJA_ | B8 i |

10 E] 8 7 6 s a 3 2 1 ppm

(e - o .
7.92 2,00 a.00
L 2 ) 0. 0.9 L.00

I-MAC-54-0 NDex FRLQUENCY PPN

1 19874.2 167,09
Fille: xp 2 ?
a ]
r;‘:;c l:.unl;c:; s2pul . 201948 A5 4
Yenss - cde ] #A2B.7 131,524 1.2
Aavient tesperaters ~
Operators cavitt s 44.1 129,078 a9.1
Maccury-300 “rze2™ 7 2676.3  128.177 a7.9
6 1277 0.3
M dan . ° 12%.372 22.27
Pulie 3 10 123.819 1.7
4 1" y21.410 1.
ns 1z 11.8
€13, 75.4900043 WHz 13 210
DECOUFLE M1, 200.2L99481 MHZ 1" 10.1
Power 43 o8 o $7.3
cont | sy <Ay
WALTZ-36 modulated 1" 1.1
DATA FROCEES]ING 7 8.2
Line broacening 0.5 Wz 1. 23.7
T Shze A8S3 -
Tota) time 2380 hr, 7 min, A8 sec " 13.8
i 15,4
2 16.2
17 20,1
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I_mAC_181_top

Fhins home/Trance/cavitt /i mae 181 _10p. 1 i

Fuite Sequercer sipul
Sotvent: cac1y N OMe
AMDIeNt tewgerature
upar-u-n unnu
LAY top —

w-umy- u *Jaz® 4_F_Ph
Welax. detay 1.000 sec Me 3d

Pulse 20,0 degraes

FT sige 65530

Tota) time 0 min, 38 sec

13 12 11 10 9 ) 7 6 5 4 3 2 1 -0 =1 ppm

o.87
5,78
.
I_wac_181_top_13C uu:u FREQUENCY ‘::u"?
File: homesfrance/cavitt/I_mac_101_top L3C.fie 165,444
a 163.753
ru loqunmc sipur a 100,434
Solvent: ¢ 5 158,997
A | 001t u..u.:m. "s
Operator: cavitt e 131.522
’ 1 1 mac_ 181 top t3C 7 130.724
Narcury=300" “rfdz n 130,614
s 130.008
Ralax. de) 1 J
Pulse 30,0 1
Ac:A time 12
Widthn 1814
200 repetitions 13
OBSEAVE  C13, 75, 4918143 Wz 14
n(couﬂt Hi, 30D.22%1667 WMz Y
Fow: l 16
lln
un'(-li .o-u\nun 17
OATA FROCKS5ING s
Lroadening 0.5 W2 2
r7' nire 83538
Tola) time 25 min, 44 sac £
11
ELs
3
24
EL)
36

| “'11_ ) | |

B e o T e R R v I B B S e R v o A S A s -

220 200 180 160 1a0 120 100 a0 60 av 2'0 055 ppm
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B1d Froton paramsters
Filer homesirance/cavitt sl mac 183 . fla

Pulse Saquence: sipu! N OMe
Solvent: cdedy

Aubiant tesparatere

Oparntor: cavitt

Fileg 1 mac 183 =

Wercury =360 “rada” 4'C|‘Ph
3e

Halax. delay 1.0 sec
Pulse 15.0 ae Me

18 repatitions

OALE RV Mi, 200 2237107 Mnsr
OATA PROCESS I N0

7 size 65536

TOLA) Lime 3 min, 34 fec

iy ki — = T —— e R
13 12 11 10 9 S a4 3 2 1 =0 -1 ppa
3.5z
.
L}
e FREQUEINCY  PPR
[_wac_1863_13C % 12641.1 107.71¢
2 -1 185.2%3
3 mome/france/cavitty/l_mac_183_13C.114 3 133983
4 13308
- '

Pulse Sequence: sipu Py AsE.T0n
1 . 150 0a
N 7 139 403
r I_mac_1683_150C s 128.3%%
Mercury=-300" “srTaz® ) 12% %0y
e 123,80

[T

2

1

ticns "

C1S, 729.491317% Wz 15

M1, 290 7351667 Mn>

o W 3

wely on %

WALTZ= 18 modulated 18

n:m\ noc«uu'm e "

e Broaden LN "

T size 63536 0 20

' 25 min, 44 sec 21

22

220 200 180 160 140 120 100 ae 60 an 20 0 ppm
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cTopropy ) N OMe

File: hose/france/cavitiysl mac 190 a.fia

Pulss Sequence: sipul
Solvents cacts —

?’b:.:|-:7733?:." 4'N02'Ph
RerGury=300" “rieie Me 3f

Relax, delay 1. 800 snc
Fulse 38.0 degress

Ace, time 3,550 sac

Vidth 430> .1 Mz

40 capstitions

onstrve M1, 309.2337110 WMz
DATA PROCE SN I NG

1 size 63538
Total time & min, ¥4 seoc

e r— v—r Yy g e gy = | ' B T T S S S S s o
13 12 11 10 9 ) 7 6 5 4 3 2 1 -0 -1 ppm
3.00.94
2.3
L
wox INDEX TREQUENCY PPN WE Lt
1 12644.7  167.49% .8
Fhler homesfrance /cavitt /et fld 2 164,753 .
2 147,248 .
Fulse Sequence: sipul r 142.95% M
L: cdels ] 135971 7
brt ) g . 138,524 .6
t L8
i ? 130,047 ?
300 <r2az” ° 125.57% 4
. 124 063 q |
00 so¢ 10 123,484 2.6
1 "7
13 12.7
bt 13 o
75.4913145 Wis 14 A
HLL 369.2251667 Wz 15 87.2
a
CONLY OwE Ty Om i
WALTZ=16 moduinted 17
DATA PROCESSING 10 .8
Cinn beoadening 0.% Wr 1 4.8
FY size 45530 2l
Total time 32 min, %7 sec Edd 10.2
3! 6.0
22 12.9
23 1.
, |
— | L | l | 1 | .L "
aal o
R o e a2 re . | err—— Ty YT TV VT R | n 37
220 200 180 160 140 120 100 so 60 ae z0 ° ppm
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BLd FrOLON parAmatars

Bawp e NB=S-OVP=52 =80

riTe N OMe
Pulze Bequomce: &2

Solwents cacly — O
Temp. 2.0 C 7 29%.1 K

Operatorn: dpats)

Mercwry-200 *r7o2~ Me \ /

Ratax. delay 1.00
uine ' aegres

Alq: time 3.330 vee 3g
Width 83034 N3

16 reprtitions

BSERVE W1, 200 3937377 MMz

13 12 11 10 9 & 7 i S 4 3 2 1 -0 -3 ppm

B1d CAtbon axpat iment

Sanpin: NA=S=OVF=37=f-H
Fite: wp

Pulve Sequences sipul
Bolventy coctd
Temp. 32 C /951K
Operator: opatil
Marcury-300 “rlal*

Pelax. delay 1.000 suc
¥ 4 35.0 degress

Acq. time 1.303 tec

Vidih 333115.9 N2

=

A%, 79.A4%13128 MKz
DECOUPLE KL, 20Q.22516G67 Mwz
rover 49 «8

cont inuouws 1y on

WALTZ-16 wodulated

DATA PROCESSING

Line broagening #.5 M2

1T size 65536

Tote! tiee 10 min, 45 sec

"
5 o
T o=
—~ - ~-e
= Tsn
2 s <] 2
» . d 2 o
- - 'S - S . =
- = - = o - ~ & =
4 - fad » - - -
- - o - 3 - -
8% o 3 =
<% S - 3
= : 2
- o |
| ‘

220 zao 180 160 140 120 100 80 60 a0 20 .38 ppm
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O O

Ata Proton parameters

fSamples NB-5-OWP-40-A-M
File: home/fiance/dpat i) /MA=5-0VE=-40-A-H1 . ¢ Id N OMe
PUlse Sequance: s2pul

Solvents cd13 . _—
- C 7 LY
opirator: dpati) Me Ph
Fites NB-D-mP-co-n-m-

Mercury=300 “r2d2" Me

Nelax. detay 1.000
Pu 20.0 Hegroes

15 oms
ons " AC0. AT WM 3h

1 "t
paTA Twoct 55inG

P71 1re csean 7.5:1 mixture
TolaY 2ime | min, 15 setc .
of diastereomers

T A e B S e : s SR AR A .
13 12 11 10 9 8 7 6 s a 3 2 1 -0 -1 ppm

L1 —l;l--‘_l x.00 3 'l‘l":l .9

0.10 8,37 L e ) .14 0,5 t 2

14 CArbon expariment
Filwi wp

Pulse Sequance: cipul

S0lventy cdeld

Temp. 22.0C s 3851 &
Operator: dpath)
Mercury-300 “e2a2™

Relax. delay 1.000 swe
Pulse 20.0 degrees
Acq. tim 31 tec
Vidth 318115.9 iy

256 repetitio
3, 79.4500054 Wez
1, 206.3195481 Wez

OBSERVE ©

Line Broagening 8.3 M2
T sice 53336
Tota) time 10 min, 4% sac

g8
§35
=
-l
rS 3
33 |
-
- mRan -
- - - - -
R ] : & =
< -2 ! - e -
3= - -
3 = = - - -
-
= | = 2o =
o =
33 =3
- | <2
| = l"
| |

S — S

220 zoo 180 160 140 120 100 80 60 a0 20 39 ppn
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Rl eap CP 2evimylanisale

?‘.‘1:;'" UB=A=-OWF =50 - N OMe

xp

Pulze Sequence: sipul — Et
Solvent: cac))y

Temg. 20.0 C / 293.1 K
Opsrator: dpatil

Mercury-300 “rida™ Me Et 3i

Helax. delay 1.000 sec
Pulse 30.0 degrees
Acg. Lime D.550% sec
Width 2031 N2

18 repatitions

OBSER! N, €0 2237381 Wn:
vata Mmocessing

T size 855306

TOLAY Lime 1 wmin, 18 seu

13 12 11 10 9 8 7 6 5 a 3 2 1 -0 -1 ppm

St4 Carcon experiment

fasple: NR-S-OVF-36-A
Filer =n

PUISE BRqUEncal STpul
Solvent: cdcld

. 20.0C 7 2N K
Oparator: dpatid
Mercury-360 “rial*

Relax. delay 1.000 cec
Puise 30.0 degress
Acq, time 1,301 sec
Width 13313.9 w2

OBSERVE  C13, 73.4010210 me2
DICOUPLE M1, 299.23%51607 Wng
Powar 1%

CONt | Nuows 1y on

WALTZ-16 modulated

DATA PROCESSING

Line hroadening .35 Wz

1T size 63536

TOa! Line 10 min, 4 sec

e
3

=2
o
e

-
b
-~

10,464

10618
1,490

118,000
s2.682
K1)

1805

"
s
o

aan
—37
— ]
a8

169,758
165,758
131,543

220 z00 180 168 140 120 100 a0 60 a0 20 ,40”.
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Btd Poton parameter

Sawpler NO~5-OVP-8E-8
Fite; =p N
Pulse Sequences sipul

Solveats caciy —
Tomp. 20.0 C / Z93.1 &

Operators dpatsl

Warcury=300 “r2az"

Relax. detay 1.000 sec Me
Pulce 30,0 degrens

At:. Lime 3. .550 ser

Vidth 4503.t W2

Tom
ARSERVE M1, 3OB.2337007 Mny
5 ING

Total Lime 1 min, 18 sec

| o
| N N'}

(Y r———— 1 [ g ——— e s v —— - - ——

13 12 11 10 9 a4 4 6 5 a 3 2 1 -0 -1

St Carbon exper imant

Sasple: NE-S-OVP-48-R
Filer wp

Pulse Baquence: slpwl

Solvent: cdeld

Yemp, 33.0C 7 2931 ¢«
Operator: dpatil
Rercury-3ee  “riez*

Relax, delay 1, 008 tec
Fulte 30 .8 degreas

Acy. tima 8,301 sec

Widih 1810%.9 W2

152 repatitions

OBSERVL €13, 75.431333% MHx
DECOUPLE Wi, 300.2253882 mix
Power 40 48

cONt1nuous ly on

WALTZ-16 modudlated

DATA PROCEASING

Line broadening 0.% it

FT size 65536

Total time 18 min, 43 sec

—39.9%2

2aw
812

53,187

N0

.0
i
9.568

39,208

.

” -
cons
Hemwn
=sla
snzan
n e
T e
SARRS
Ty

170,176
155,413
7.4
~—17.000
—70.50%

131.252

e 118,381

— 135,705

| L UL

zzo zZoe0 180 160 140 120 100 a0 60 40 20 °
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Std Proton parametarcs

favplas WE-G-OVP-S1-0-M N OMe

Pules Sagwencer sipul

Solvent: cdeld —

Yemp, 9.0 C / 293,10 &

Operator: dpatil

Mercury=300 “riezn 3k

®elax, delay L.000 sec Me
Pulse 33.¢ dogrees

Ace Lime 5 .558 set

Vidth 4883 1 Nz

| 16 ropetitions

i QRS RV HA, A0Q_2IATITA Wnr

DATA PROCE821N0

T size 653534

Total time 1 win, 18 sec

3
LELECH B

51d Carbon expsr tment

Saspie: NB-D-DVI=31=0sH
Fiter wp

Putce Baquencer sipul
Bolvant: coeld

Temp. 30,0 € 7 393.1 K

Operator: opatil
Morcury-280 “eles*

Tay 1.000 snc
"

7S ANINZAL WnE
2003231667 Wnx

| contlnuous 1y on
WALTZ-16 mooulated

DATA PROCESSING

Line broacening #.3% Mz
FT stze 6553

Total time 10 min, 43 sec

-
2

15005
—e 128,931
— 122,544
~ 510,418
W2
— 25,024
35,004
V- 25540

— 118,187
— 18,851

11,483
.7

. A1.008
R
[ ~13.802

169,498
165,760
SELN )
150,391
318,534
17628
~78.57%

———— v e A E e S S e e 42 v
zzZe zZo0 180 160 140 120 100 &o 60 a0 20 o ppm
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Sté Proton parametaers O O

fanglei ME-4-BVP-174-1
Files wp

Fuise Sequances s2pul N OMe

Solvent: edeid
A lent te rature

Operator: dpati)

Marcury=30a  *riai* —

Relax. dotay 1.000 zec
wagrees

R Me 3! 1gpps

s

UBSERVE M1, J00.2237894 WH2
OATA PRocEssing
1 size 65838
Total time 1 min, 16 sec

LW R |

Ayt g e e gy g o DR— . / ek e gy S S DR P
13 12 11 10 9 8 7 6 5 4 3 2 1 -0 -1 ppm
P LEmisy 2.00  1.3%.23
Laass .00 1,21

S1d Carbon expearisent

Sam
rs

o NR-a-DVPF-1TE-N
-»

Puise Secuencer Siput

Solvent: cdetd
Antient tosperature
Operator: dpatsd
Marcury-300

Relax. delay §.000 sec

Pules 30.0 degress

Acy. timmr 1,388 sec

Width 1511 wr

193 vapetitions

UBSERVE  C13, 75.4F101%7 mn2
DECOUPLE ML, J90.7351667 Mnz

Lime wroadanivg 0.8 H2
T size 65536
TO1A) time 10 win, 45 sec

-
' Sw -
ilaa LS
R -
e b
.a'w:.
=R
15=2
T~ - e
eneN.
Lo it 14 - on
Pt g =
NN Rel ] e, ®
- -n - Se -
j f e ~S -~ 2 Ve o -
- =) ~ e d o = o%
- o o 5 1 - : .
] » - ~ h < |*
- . v < } =
== i %
‘ I]

zzo 200 180 160 1a0 120 100 &80 60 ae 20
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Mphihecp smowsnaw

fite: xp

Pules Beamencer aTpul N OMe
Solvent: cdcia

Tomp. 2

.06 ;N1 E
Oporator: cavitt —

Rercury=-380 “rex~
. 3m
.. 3, ac ‘ Me
Vidth 4803.1 Nz
€0 repetitions

osaLRY Hi, 200.238%007 MMz
ocessing

FT slze 65534
fotal) time & win, 38 sec

NPhth

Relaw, delay
Fulse 30.0 de
Ace. 11

-

S — v Vo o v T ' ————
9 3 S S 3 2 1 Ppn
l—.';} o.un 00 < ;.—B—l
a.3m 0.0

Bld CATWON ANplr inent
rive; wp

Pulse Sequencer sapul
Sotvent: cdCly
Anbiiant Lesperatiucs
Operator: dpati!
Mercury=-300 *rzage

Rolax. delay 1.008 sec
fulse 30.0 degrens
cq, time 1.35% sec

1120 rapetitions
OBECRVE G133, 7% 4813758 M2
OICOUPLE M1, 200, 2251067 s
a9 o

114,968
~12).048

131,61
—101,27¢

125, 59%
=% 4 M ) S

/e 131,148
el

-3

&

2

¥

H

-

e

™

x

v
-13¢.188
—336.00%

cont i nuoes |

Line Decadeniog 0.5 12
T size 655
FOral time 10 W, €1 min, 2 sar

- 322,484
122,054
118,088
118,483

— ]

-
~
-
o
-
-

X

e L88.001

77428
22,00
20,898
T
T

— 118,55

118520

QST

— 169,581
~$3.19%
—9.390

TS

/

220 200 180 160 140 120 100 a0 60 a0 20 0 ppm
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EI-MAC-53-m

file: xp

Pulse Sequence: spal N OMe

Lolvent: cdcld
Al ant temporatos s
Operator: cavitt

Mercury=388 “ridz*
SPh

Relaw, delay 1,000 sec

Palse 30.0 degreas M 3n
ACg. Lime 5,550 sac e

Vidth 4803.1 Mz

68 repetitions

0BILRY HE, 300.2584339% Wiz

DATA MROCESSING

FT size 65538

Total time 3 min, 34 sec

A A A Jaw 4o -

.5 1.5% LR 1.1
.9 2.m 5.00 1.1+
.
II-mAC-53-C INDEX FREQUERCY PPN mrIonT
1 12828 7 187,25} .
Files xp 2 12421.7 184,548 9
. 3 10260.8 135,920 ,
';':‘ Se ""“:" steul a 10228.4  135.400 R
olvent| cac ™ 293 1.5 >
Ambient temperat = 29 : : "" s
Operator: cavitt 29,000 2
Mercury=200 ~rida" 7 127,629 .
5 125,997 >
NHelaw., delay 1.000 sac L ] 125,472
Pulte 30.0 degr 10 124,027
4. time 1. 1
Widtn 18115.3 nr
196 fepetitiom 1z
OBAERVE C13, 75.4900041 Wiz 1
OLCOUTLLE M1, J2990.2199%401 MM2 14
Power 40 1
cont imuous by on
WALTZ-1§ modulnted ie
OATA PROCES5ING 17
Line broadening .5 Mz 1
1 shze 83530
Tota) time A% hr, 48 min, % sec ;;
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DHFE=N-T1
File: home/france/cavite/omr=n=T1.7\4

Fulse Sequence: spul N OMe

Solvent: cdcly

ARDIant tamperaturs

Oprratoc: cavitt

el DHF-H-T1 —
Mercury=340 “rpaze

Retax. delay 1.000 sec Me o

Pulse 30.0 degrens

Atg. time 3.350 sec

Vidih 4803.8 wz 30
33 re ons

OALL RV IE0. JIA5002 Mg

DATA PROCESSING

Total Lime 8 min, 34 xec

. W e | : FPTOT I !  Plaram—no
10 9 8 7 6 s 4 3 2 1 ppm
0.‘"!’ ’.‘.-;? 2 1 .le Nl £ ).‘I}
r.08 1,00 1.1% >0 .0

SLd Carbon sxparimant

Sample: NB-8=DVP- 108
Filer wp

Pulse Sequencer sipwl
olvant <acld
Ambient tesperature
Cperator| dgatil
Wercury-308 *ridz*

Helax, daloy 1.008 sec
Pulso 0.0 @agroes
Acq. tima 1.30) sec
wiath 181 VM

29 Itions

ouns CIA, 7. A913280 M2
DECOURLE M1, I8 2051667 mms
Powsr 40 ai

CONLItWOUs Iy on
VALTZ~318 sodulaten
DATA PROCESSING

Total time 10 min, €5 ene

-
-
eax
- =
-y
aIgnte -
RLEEZC =
st = PR
- [ - -
| =1 [ 3 g%
-
-

8.an

.48

5.1
—77.42%
17,000

~74.57%

130112

LN

154 .42

L] L'LLILiAL ]

e e —— A e  S—— S — 1 yy———— o e DI | e T

229 200 180 160 140 120 100 80 60 40 20 046DDM




oHPecp
rive: xp

Pulse Seguence:

S0 lvent: cdcid
Azbient tempecatiurs
Operator: cavitt
Mercury-380 "rida”

sipul

Rolaw. detay 1,048 sec
Pulsm 33.€ degrees
ACg, Lime ¥ 550 sec
Vidin 40831 Mz

38 repotitions

ORSLRV MHE, 300.283%023 Mz
A e e

T size

8 L
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10 g

St0 Carbon experiment

Sanpier NA-A-DVP-181-N
rite: »»

Pulse Sequence: slpul
3E)
cature

folvent:
AN an
Operato
Wercury-300 “rael*
Bolax., celay | 006 soc
¥ # 33,0 degress
ACq, ties 1,303 sec

Vidih 18131%.9 W

102 repatitions

OBEIRVE  CI3, J5.4913242 Wnz
DICOUPLE W3, 300.22%1667 Mz
Pover 40 o8

cont | nuous 1y on

WALTZ~16 modulated

DATA PROCEISTING

Line broadening 0.5 M»

FT size 65536

fota) time L0 hr, AL min, 3 sec

LI
185,653

2.47
110 1.0%

135.342
1

160488

131208

1.8

125.131
119,378
et

118,08

o4

in

san

s

R H
S1.57

—9.617

T
180

S——

169

a0
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Std Proton paraseters

pla: Jemothy ! indole-CBr-Clen

N OMe

1 cac1y
t temporaters o

Operator: epatit

Wercury-388 “r2di~ Me CbzN

Relax. delay 1.

Acy. time 3.3%50 sec
Vigth 4803.1 M2z 3
15 repotition q

538
Total time L min, 18§ scc

13 12 11 10 3 8 7 3 5 a 3 2 1 -0 -1 ppm

BL0 Carnon expariment

Sasplal F-asthy ) ingole-COZ-Ch-n
rite: xp

Pulse Sequence: s2pul

Solvent: cacld

Anbiant Lemperature
Oporator: apati)
Wercury=34e “radaz”

Relax. delay 1. 008 sec
Pulse 20.€ degress

Lime 3.901 sac

Vidih 10535.9 W2

298 rapatitions

QBALAVE €13, 75.4980071 Wiz
DECOUPLE  HE, 300, 2199881 WH2

CONLINLONS 1Y On
12-16 modulated

PATA PROCESSING

Line broadening 0.% Wz

FT size 65338

Tota) time 18 min, A% cec

m.as
"o
14578

17
i

128.25¢
8.148

1250
2

28,090
26,538
129,808

/i

—9.743

~136.08¢8

~ 135,000
151,548

I1L.156

3.470

22,908
.20

168.5%
ns.a2
145,551
153.50%
192,742
ot
42,089
41,847

220 200 180 160 180 120 100 80 60 a0 20 pom
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2. 2-poosubstituted insols OF
Samplus WO-S-OVP-30<N

Filee wp

PUise Bequance) s2pul
Solvent: ede

Operator: dpati)
Wercury=300 <“r3as*

Relax. delay 1.000 sec
Pulse xo.o’u reos

OQDSERVE M1, J00 Z183182 »M2
UATA PROCESSING

FT ssze #5538

Total time 1 min, 16 s¢c

13 12 11 19

Atd Carzon oxper iment

fanple: NR-S-DVPF-33-n
Fite: =

PUTEE Bequance) sIpw)

Solvent: cdeld
Anbient temperature
Oparator: dpati

Mercury=-3E0 “ridd*

Relax, delay 1,000 sec
Pulse 30.0 -'8'."
cq. fme 1.301 nec
Width 18315.9 M2
112 repetitions
OBELRVE  CA3, 75,4908007 w2
DECOUPLE M1, 200.2193%4331 Wiz
Power 40 48
cont inuous 1y on
WALTZ-16 modwiated
DATA PROCESSING
Line hroadening 0.8 W2
T size 65538
Toral time 19 min, 45 sac

T 783

165,211

— 198,653

108781

AT

T
BTN

—== ~55.110
s1.0m

3%.313

. — 3.0

N

0]

3r

1802

(0]
OMe

4-MeOPh

e

-1 ppm

220 zoe

80

20

.049<‘..

ppm
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Std Frotom paraseters

Sampler ELBr Indole~OPsn
filei e

PFulsn Sequence:
Solvantt cacisy
Amtiient t
Operator: dpati

Marcury<3e0  “rgare

Zelax. delay 1.000 sae
ruu- u o dagrees
Acg. time 3.550 sec
Ciain 8631 we
16 repetitions
Vi Mi, 3602188170 WMz
1NC

Total time 1 min, 16 sec

Bid Carton exper iment

Sample:r LeOeindole
file: mo/'-nncoxnpnlllrd OMe-EtBr indole-CP-C.T1d

Pulss Segquunce:
Solvent s cdc iy
Anbient tenparaturs
Operators dpats |

Tilar 4-Ouent(Brindote-Crec
Mercury-300 azv

sipud

Relax. delay 1.000 sec
Fulse 28,0 dl
Acq. timé 1,383 sec
widin' 1031003 e
B0 repatitions

OBSCRVE  C13,
DLCOUPLE M3,
rover 49 an

794900019 wmz
100 . 71994b) mny

CONt L Nuoss 1y on

WALT S Il -mm‘uuu
DATA PROC 180

Line hnm‘tulng e "
FT vize 6559

TOuAl Lime Io min, 4% sec

A0

(3.

— 187,823
198,904

— 156,000

o0 O

OMe

Br 4-MeOPh

3s

e B

ppn

e

PR H

Wy
24.6%8

.38
28,528

—8.902

140

Ll

80 ao 20 050 opm
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EI-MAC=85~H O O

Files xp

Pelse Bequence: sipu)l
301 s N OMe

Relax. delay 1.000 sae PhthN 3t 4-MeOPh

Pulse 20,0 dagress

Total time & -l-. 39 sac

. o ' 1 ————— ——————— v y —p—v—v —g— r—1 —

1
10 9 ] 7 6 s 4 3 2 1 ppm

b - v - by Sy - b
. 3.00 r.582 .82
an 3.8

LI FREQUENCY  PPR
' 126 € 16272
2 12682 .4
3 123331
Put Sequancar s2pe) . 18996 .2
Solvants cac)s s 19273.0
.
T
L
,

Noss s france cavitt I sac 203 _carton.fld

Anbient l(l"?.ll)'l LI L Y .

-
Mercury=aee” “rioz”

Kelax. datay 1.000 sec "
"o r 11
h 185159 M2 12 125, 024 18,4
2‘}“ !onl 1 & 124,080 2,0
OBSIAVE  G1D, 75.4%13017 MMz 14 128,317
DECOUPLE WA, 300, 2Isheer mns 15 123,478
Pover 50 a8
fontlnwuulv 1¢ 182,145
WALTZ-16 modulated 17 12%.040
im rondantag 8.5 ne 19 118-43¢
ne an .
1T tize buaag T 1 119.524
fotal time ns ML 4B win, 8 wee 20 1 o3
21 1 87
22 116,603
23 113,623
24 11240
s 111,080
b 72,438
E4d 2r.216
8 17,080
29 6.5
a9 76.0
ar $%.217
az 53,437
EE] sr.ran
EL]
| as
! 38
3
an
a 18328

(W — I . |-

T — — TISY

220 200 180 160
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O O

I_mac_202
Top Spot

File: womesTrancescavitd/f_mac 202,000 N OMe

Puise Sequence: sIpult

Solvent: cdeld
Ankient Lemparature —

ETet Tranceien. 4-MeOPh

2
Mercery~300" =*riaz" 3

.(: t .

Width 030 Nz

63 repetitions

oBsrRVE ML, JCD . JZA2R0T7 mNg
DATA PROCESS]NG

IT size #5536

Total time B min, 34 sec

———p— v —-1 1 | v v v v
13 12 11 10 9 8 7 6 5 4 3 2 1 -0 -l ppm
. ve " -
0.9 1.9 4.06 1.9
s.10 Z.973.08 0.9
[ wac_208_t4C INDEX FRLQUENCY PR NELoe
1 129082 a »
FINar home/framce /cavitn/I_mae_T02_15C. €1 2 ¥
Pulse Sequenda:r sipul : :
S0lvent: cdely po e
Asbient tomparature
Operator: cavitt . °
Tihar [ _mac 202 _3%C ? 3
mercury=300" “elaz~ M M
] .5
Relaw, delay L.600 sec e e
Pulse J0.0 .lg'll!
A tiee 1,301 sec i3
12
e LB L] s
ODSSERVE  ©33, 75 4953148 miz 14 8133.0
CECOUPLE Wi, 300.2201887 MMz 2
Fower 10 c& 15 a57a.y
u—-n:lm‘;oauly on 10 S84,y
2216 modulated
DATA PROCE :: t::::
Line broadaning 8.5 itz
FT size 655346 1 41610
Total time 31 min, 29 sac 70 EIT P
2 30,7
22 2969.5
23 7259.7
24 327,12
2 1425 .4

1] | ‘MJJ gl |

S LI S S S B ——— ' — - S — ey 52 -
o

220 200 180 160 140 120 100 80 60 a0 20
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214 Proton parameters

AARa a1 A1pha-bromostyr ene-diazo_spot
File: hose/francesdpat i 1/alpha-DFomosslyremesCr=H. ¢ i N OM

Fulse Sequences s2put
Solvent: cec13

AnDient temperature —

Operator: dgatil

FLIEE @lpha-0romo-styrsne -Gy Br Ph
Nercury-399 “riaz*

Relax. delay 1,000 sec Me
Pulse 20.0 Gegrems
e 3.550 sec 3v
L 4003.10 N2
16 repetitions
onsERve HE, 300, 2337180 mng
oaTA rroctssing
Y stze 65538
Tola) tise ) ain, 16 sec

13 12 11 10 9 8 7 3 5 a 3 2 1 -0 -1 ppn

0. .t

At Carnon experiment

Bans 16 AIPha-LromoEtyr ens-4lazo,_spot
File: bome/france/dpat i 1/ alpha~br Ono-siyrena~CF-C fia

Pulse Sequencer sZput
Solven
Aniten
Operator: dpa

FLISE AToha~-0romo-styr sm -CP-C
Mercury«300 “riaz®

<1
perature
T

Relax. dulay 1.000 eec
Pulse 0 dagress

L atity

OBSERVE  C1a, 79 4513208 ANz

DICOUPLE M1, J40.2751687 Wnz
Ower 40 of

cont Lpucus ly O

WALTZ-35 modulates

DATA PROCESSING

- 128.952
76.57%

nan

9.0

m

118833

W30

*

— .0

—162.1

220 z00 180 160 140 120 100 &0 60 a0 20 053 ppm
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O O

S1d Proton paramsters ”\
W
Banslal S-OMentyrens-cyin-i N o OMe

Flle: xp

Pulse Seguence: sZpul
Solvent: cdcid

Teop. 22.0 C 7/ 2951 &
Operator: ﬂy“ll‘ 4a

Marcury-300 ras~
stan. geley 3,008 ovc Me  4-MeOPh

Acq. Lime 3,658 sec
Vidih A303.1 Hr

antekdE” i1 0s 2 1msan we ~ (2.6:1 trans:cis
Totat Time 1 min, 18 vac mixture of diastereomers)

A Lllld . T | JLJ,L A

13 12 11 10 9 ] 7 & 5 a4 3 2 1 -0 -1 ppnm
) Wivt A g . Y Sy gl v ¥
L.o3e J.4082.00 0,24 a.moa 1.3 1.20
1.4 80,00 0.30 LAz 1.90 t.00

Std Carbon exper iment

Samplos A«0Restyreme-cyin-C
Tilel =g

Fulse Saquences sipul

Wercury=308  rrdee

Relax, delay 1.000 sec
Palse 30,0 degreas
Aty. time 3.301 see

9

20

CRSERVE  C1D, 78, 40d4e8c mua

CECOUFLE M1, 300.219%481 Wiz
40 w

Line nrcadening 0.6 Wy
FT aize &
Tota) time a2 wmin, ¥ sac

-
o
- ao
= Sus
nes -
Cae =
eneR \
s -
- s
~ -
e 4 -

220 200 150 160 140 120 100 80 6o
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O-M

=]

cyclized

Current
NAME
EXFNO
FRCONG

289.62
1846,61
1842.13
1835.79
1834.61
1830.11

~
&

¥ - Aoy
Date_
Tire
INSTRUM
PROEND
PULINCG
o
SOLVENT

| ——

J

4.5

4.6 4.4 4.3 4.2 a1 4.0 3.9 3.8 3.7 ppm

O-ME cyclized

4.87

1
-

Curcant

1431.7
1426.90
1419.72
1418.42
14
1413.56
1406.39
1401.50
1274.3¢
1225.65
1208.18
1203.74

NAME
EXPRO
PROCNO

F2
Date
Tina
INSTRUM
PROSIN
PULPROG

Aoq

——1217.0%

_——

4

70
SOLVENY
NS
D8

ShH
TYIORES

NUCl

T | P T T T T
295 290 285 280 275 270 265 260 255 2.

Pre

| e

T T T T
50 245 240 235

Dote Parapeters

ufg2211
1
1

winition Parawetercs
20110221
1C¢.35

5482.456 gz
C.O0R3G6 M2
2.9769330 sec

98,0 X
1.,0000000C nec
1

CHANKEL f] momacans
e

8,80 usws

0.00 dB

3G0. 13223046 MHx

Procesning pacanwtors
276

2768
30C. 1300136 MMe

ne

e

o

Y

LT

1.¢

Cata Parametors

s£02231

winition Parareters
20110221
10.35
spect
5 == Maltinucl
#9930
6556
oMse
8

Q
S482.456
0.083656

2.9769330

n=
sec

usee
ussc

2948.0

1.00000000 sec
1

CHANNEL £1

8.8C uvouc
C¢.00 dn
900.132350€ Mix
wannlng pacamoteorn
68

S06,13001346 Mtz
no

Q
C.00 ¥
o

1,00

55
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1H_1H COSY Spectrum of 4a

; R Jll [

0 2 i O éﬂp g 'O ‘
3.0 H
\ Wi
' \ é 35
ng E;‘ 3 m (4
‘1 . o '
4 4.0
3 o o D) a:
— 9 | ® @ g
~~~~~~~ T ——+5.0 :

! 1 | pon T N T v b, 2 Lo~ v T T
50 48 46 44 4.2 40 3.8 36 3.4 32 30 28 26 24 22 ppm

1H_1H COSY Spectrum of 4a

b JM B Y D e

[
i
o>
=

60

T T LT P L \YEAoe e DY RERRES Srammn S
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1H_13C HMBC Spectrum of 4a

ol

-
e & )
—— .
-
] e
= ’
— . .
- Lo '
== ' w 0 ¢
e
N

1H_13C HMBC Spectrum of 4a

At - e Rl e -

|

Lu |

— ﬁmn

|| I QTR A ¥ 1Y N — ppm .’

20 -

40 =

60

80

100

T

120
140

-160 |

3 2 1 0 ppm -

J ppm:..
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130

~140
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160 |
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|
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S04 Frovon parasetars

Bamp el 2-OMESEYrane - Cyc I n-new-i
File: xp

Palse Sequente:
folvent: <aci
Ambient Lemperature
Cosratori dpatt)

WerCury-104

sipw)

"rzdat

Welan, delay 1,000 sac

Pulte 20.% degreas

AGk, Uime 3.550 wac

Viath ADG3 .1 Mr
LiLions

SALEVE N1, 300.21O383% W

DATA PROCESS NG

FT size 65326

Total time 1 min, 16 wec

13 12 11 10

S0 Carvon expariment

Bawp et NA-S-(NP-S8-A-N

rile: x

Pulse Segquence:
cdeia

siput
Solvent:
Teos. 22.0 € 7 295.1 1
Operator: dpatt]
Merculy-300 “rada*

Halax, delay L.900 cac
Pulse 36.0 dagrass

192 repatitions

OBSERVE

DLCOUPLE W1,
)

759913164 Muz
T PR T A T

N0
Line hroadening #.5 Mz
T size 655326

Total time 10 mim, 49 sac

180,084

165,45

156 407

B

154 547

Jgae

11

134,621

1848087

P Y

119.38

AN

nss
25
e

$s.a1

§
““‘kOMe

4b

Me 5 .MeOPh

(3.2:1 trans:cis
mixture of diastereomers)

1 -0 -1 ppm
-
% 3
32 -
£3 (
’i‘
-
|
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Biyrecascyclized new
file: wp

Fulse Bequwence: 32pal
Bolvent: cdcld
Anblent Temperature
Opurator: cavitt
Mercury-380  “rig2*

Rolax, delay 1,098 sec
Fulee 390 degraes

Acy, 1ima %.550 seoc

videh 48831 Mz

57 repetitions

OBILRVI HI, 300.2134393 Miz
DATA PROCESSENG

T vlze 65538

Total time 4 min, 34 sec

S10 Carbon axper inant

Banplui WR-4-OVP-203-B-0
rile: xp

Fuise Sequence!
Solvent: <ocly
Anlient Lemporaturs
Operator: gpatil

Mercury=-306  “raoz*

s2pul

Relax, delay 1,000 sac
Fulee 0.0 degrecs

Acq, time 1,361 xec

Width 151159 M2

356 repetitions

OBSIRAVE C13, 75.4%10148 MMz
BECOUPLE  Hi, 300.7551687 mnz
Power 40 db

cont inwously on

WALTZ-18 modulated

DATA FROCISSING

Line Brosdening 0.5 N2

FT size 65536
fotal time 10 hr,

A win. 3w

man
1He. 2460

12%, 008
man
1

N

~ 169,478
18
LIS Fa

100390

/.

He.m
116,435
~ 315,864

O O

‘|
o ]\

OMe

4c

Me  pn

(2.6:1 trans:cis
mixture of diastereomers)

ALk l } ’ e

SO
a 2 I ppm
Cmnr R RE
.00 2 o.01 s
~one
Sz
IN%
<] EE3
= .m0
o ARH
- i "
| 1 -
! -
-
3 =
B 2
{ |
i
........... v 1 — —
Go a0 20 0599("-
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fluoroscye 1 zed-n

1 home/sfrance/cavitt fluoroseyel i zad-m_Fid

Fulse Sequence: sZpal

Relax. delay 1.000 wxee

Palee 50,0 degrens

Atq. time 3.350 sec

VIglh 480D .3 M2

47 repotitions

OBAERYE Wi, 300.2237159 mma
NG

Total time 8 min, 24 sec

Fluoro-cyeli zed-C InOLx

File: homesfrance/cavite/ ) luoroscyel i zads

]
3
Pulse Sequence: s2pal <
Solvent: cdcld <
Ambient temperatiss -

Operator: cavitt
File: flooroscyciieeadC 7
Narcury=-390  “rioz” .
L]

Relax. delay 1.000 tec e
[ 30.0 dagraes 1
L Lime L.201 3ec

Width 161149.9 Wz :;

244¢ repetitions

OBSEZAVE  CLl3, 75.48131%% mM2 it]

DECOUPLE ML, 300.2251667 w2 1%

Fower 40 U8 -

cant tnuous 1y on 16

WALTZ-18 modulated 1?7

DATA FPROCCASING 1
Line broadening 6.5 Wr

IT abze B5516 1

foral) time 8BS ni, 48 sin, 5 src bl

n

23

24

25

28

n

e

3

33

an

24

FREQUENCY
32796.9
127
L3s4z2.0
130870
o2
1018
100342

se%.0

iw
159

169,100

wejonY
17.7

sausenksoon

O O

‘|
o ]\

OMe

4d
Me  4.-F-ph

(2.8:1 trans:cis
mixture of diastereomers)
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O O

ehlor«new ”\
R
File: xp N R\

False Seguance: s2pul

OMe

::I'-:':::‘|::;:l)n|lnn —
Operatar: cavitt
WarCury=300 *riaz® 4e
LEA] dalAay 1.000 sec Me
zllclez;o’f:zr :< 4-CI-Ph
th 4803.3% M2
Dbﬂ(;:l’ s M:O“}m.unﬂu L M H
e Tt (1.9:1 trans:cis
1 TH . [ H
el tier £8 o mixture of diastereomers)
[ — N fud '-_,-' > ———— e —,..L_..,.\_,a__ S S
10 3 8 7 6 5 3 3 2 I ppm
1.3e T aezi.es e.w " 0.52 1.10 .53 188 1.20
0.28 . . 1.00 J.141.20 .o 3

InnEx FREQUENCY P "oy ne gany

Std Carbon exper tment

1 12794.5 169 483 198
tile: home/france/cavitt/chloroscarbon.fid 2 169,175 n.8
3 184,774 1%.¢
Pulte Sequence: s2pul e 384,578 .8
Solvent: cdcid s 13%.420 e
perators Cavies . 10501.8 13%.113 8.9
1 ehlor ? 10164.6  134.640 10.0 ‘0 .
Wercury=-300 L 100%6.8 133.%17 1.8 . -8
] 10045.7 133.071 9.2 ar (]
1 10025.2 132.800 10.2 4 1
1 10011.4  132.817 5.0 30
1 2307.5% 1¥1.%40 L s s
1 131,042 24,4}
2] 120,380 1.8
13 atv.ams
on uous 1y on 16 i2v.028
Z-18 wodulated 1 18,41
ROCESSING 10 128,867
p mm:;:n»v 0.5 we Y $28.250
Total time 2% nr, 48 win, 5 sec e 227 360
" 127080
;22 126, 508
|24 125,220
| 24 124588
2% 124298

5 A0k AL ¢




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

Std Proton parassters k
W

Samples NB-S-OVP-S4-A-N K

Fihus Rome AEAnCe/ dpat | L /NE=3-0VF=84=A-M ¢ 11l N

PULEE Baquencal s2au)

Solvent: cdeld —

Temp, 20.0C 7 203,14 &

Operntor: dpatil 4g
Tihei N3-S-OVP-S4-A-n
Mercury=300 “r2d2* Me

XolaN. delay 1.903 cec
Fulse 219.0 degreen / O

3T HL L T (4.5:1 trans:cis
mixture of diastereomers)

A9 Carbon exper iment

Baeple: MO-5-DVF-S4-A-W
Files xp

Polte Scquence: sipul

Wefcury =300 “riaz*

Helaw. delay 1.000 sad
Pelte 30.0 o

OBSERYVE  ©13, 7%.49101%53 Mz
PECOUPLE M1, 309 ZIG1887 MmNz

CONL I maous Iy O
WALTZ+16 modulated

DATA PROCESSING

Line Broagening 0.5 Hz
FY shze 65536

Total time 10 mim, 4% set

~ 18,40

2 S

2 T -

2 - B s

we ~ -
a o v ~ -
- 2 - 1% -
- - - - . - -
s » . b '
o o a [ -

=32 o 1 J

270 200 180 160 140 120 100 80 60 a0 20 062pnm
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Sitd Proton paramcters

Sasple: CLhrindole-aiazo-i

fiter sp

FutEe Bagwencel s2pul
Solvant: cdeld
oap, 23.6C 7 292,31 K

Oporator: opati}

WMercury-aee  © -

Rolax. delay 1,088 tec
rulew 30.¢ e
Acq. tine
vidih 480
16 repetitions
OBSIAVE M. J00.Z1830901 WH2
BATA PEOCESSING

T size 68538

Total time | win, 18 sec

50 sec
"z

A TN |

13 12 1 10 9 a8 7 6
181 13,57
1.eaz. 01

Etd Carbon axperiment

Sample: Eilrindolediazoss
File: we

Relax. deday 1.000 sec
Pulse 30,0 deagrees

Acq. time 1.351 sec
’

o by oo
WALTZ-35 modulated
DATA PHOCLSSING
Line Broadening 0.6 Wr
P size 8%
Total time 7 he,

? sac

]
2%, 4000840 M2

« 300.219%481 Wiz
s

153,598

15973
— 142.93%

— 189,514
J-148.452

165,410
pARTY R

/
A

N

—

md Me” “Ph

OMe

4h

(1.1:1 mixture of diastereomers)

| I
DI A LA -
B AN adi e ST
a 3 2 1 -0
oy ey
s.am.1 L.8a 4,15 .82
J.8%0.% 1.35 2. 9% .68
&
T g
mgd
e

-
MW ww ™
ana=e
w-etn
“ELwD ~
a5 - s
= d
»: e Sy
- - - »
s 83 5
v &3 ]
3 ‘

-1

ppn
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St Froton parassters

;u‘\::ln:"un-sAwm'.l-Am N OMe

Pulse Seguente: Sipw)

MATCUry=-389 “ridi*

vmd EU Et  4i

Relaw, dalay 1,008 sac

3 Mz
16 repatitions
OBGLRVE W1, 300.3237171 WN2
OATA PROCESS ING
r1 size €39936
Total time § min, 16 sec

P A

————y—— PR P

13 12 11 10 L] 8 7 ] 5 4 3 2 1 -0 -1 ppm
o ;7 1w i l"U"lI‘v?‘l ~) "
1.0 .00 1.%010,07 .0

St Carcon exper iment

Sanpler NS OVP-SR-A-N
file: wp

rulsE Baquencal sipul
Solvent: cdcld
WoC AL K
Operator: dpatil
WErcury=-260 “r3ad*v

Rolax, delay 1.000 cec
Fulew 29,0 degress
Ach, time 1

Width 18353,

Line broadening 8.5 Wz
FT size 65538
Tora) tima 10 min, 4% sec

-}

123 "0
— 1740

116.83¢

124,782
2.6
"%
—1.07%
~~8.504
8,55

«
nam

— 126,942
154,667
131.74%
11370

z2zo 200 180 160 140 120 100 a0 L1 “0 20
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B2 Protun paramaters

Bample: NB«5-OVP-50-BN
Fuled wp

Pulse Begquences s2pul
Bolventt cécly
Asbient temperature
Operator: deatil
Wercury=108 “ridze

Relax. delay 1.000 sec

Pulee 30,0 degress
).Z?O sec

Total time L min, 16 vec

13 12 11 10 9 a 7

14 Carton axper imant

Samgle: NB=5 VP 50BN
Filer wp

Pulse Sequunces s2pul

B0lvents cacis
Anbient tompsrature
Opain dpatr i
Marcwry=300 ~rkaz~

Relax. deday 1.000 sac
Pulse 30,0 dagress
Acq. time 1.361 sec
Width 181150 M2
256 rezetiticns
OBSERVE  ©13, 76, 40130548 muz
DECOUPLE M1, 300.2251667 mmz
Power 46 48

cont insous iy on

WALTZ-18 mOduiated

DATA PROCESSING

Line Broadening 8.5 Wr

1T atze 85558

Totad time 10 win, 45 sec

~-124.070

— 169 964
L H
1.3
— 13440
131.98

—105.

e e ————y ey v -

220 200 180 160 140 120

11480

100

Me 4

|
‘ i ol )

R P —ad WL

a 3 2 1 -0 -1 ppn

v Y by
0.93 1.0a.10. 02
y.o02 Lo28, 005,27
- =
s @
3
~E®
=5
-
- -
an -
a4 -
sle 3
nef3 ]
- SRO2 -
« 3915 = "
<33 ) £
-3 -

TR0 il
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Geenn cap
Baeple: MO-5-DVE-S3-0-H
File: xp

Polse Scquence: slpul
Solvent: cdcid

Tamp. 20.0 C 7 E93.1 K
Oparator: dpatil
Narcury-300 “rae2™

Nelax, delay 1.000 sone
Pulte 10.0 dagrees

Aca. Lime 3.5%C se0

Width 4803.1 Hr

10 capatitions

ODAERVE M1, 042237170 Wies
DATA PROCEEN NG

IT size §3538

Tota) time 1 min, 1% sec

N OMe

Me 4k

1 L} T
T T T e ———————y
13 12 11 10 9 a 7
v v vy
0.97 ..
e.r11.9

BLA Carbon axperimant

Sampies MD-S-IVP-S0-8-n
fFhle: =p

Fulis Seguence: s2pul
Solvent: cdcid

Toag. 70,0 C 7 293,48 &
Operator: dpatl
Narcury~300 “raazv

Relax, delay 1.000 sce

C13, 75.4913131 WMz
DECOUPLE ML, 200.2251667 M2
Power 40 0B

cont tnwous ly on

WAL TZ=18 moduiated

DATA PROCESST

Line broadening 0.5 W2

IT size 65530

Toral time 703 Wr, 12 win, § sec

2 3
g . 55
¢ 3
9 2
¥ -
! -
l |
|
| | |
| |
1.1 | |

)1 +ULN-\~&_-

T Y LA 1
4 3 2 1 -0 -1 ppm
2. 00 s a82.41 4.02
1.28 175 5.3e

-

SR

rew

1e%

L2}

b

220 zo0 180 160

g P T YT YT T T T Y YT T Y

a0 60 a0 ze 166 prm
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St Protom parassters

Sampler TADPS- 10001 M
File: xp

Pulse Sequence: siaw)

®elax,
2

datay 1,088 sec

Vidth & L
16 reapatitions
oBsstwvi Hi, J00.218%007 WMz
DATA PROCESSENG
fT slze 69339

Total tiss 1 min, 16 sec

2

e e ————
11

13 12 10 9 8 7

Atd Carbom ewper inent

Sanplia NE-L-INP-170-B-C
Titer wp

Pulse Saqu
Solvent: cec)y
Anliant tamporaturs
Operator: sgatil
ercury-308  “raud"

sTput

Relax, dolay 5,000 sec
Pulee 30,0 deglens

Acq. time §.¥81 sec

Width 18115.9 Wz

21558 repetitions

OBSEAVE  T13, 75.491315F WMz
Wi, J€0.7751607 My

cont Inwously on
WALTZ-18 modulates
DATA PROCISSTHNO
Line Broxdening .5 ne
T shze 85530
Toral time 1068 hr,

2% 2N, 47 wee

— 135,40

S 135,792
—134. 248

124,082
\—117,982
116 517

1511

138,487
—-\ 124548

168,773
"ws.11s

.
~17.205

“papr——
578

s b
n

-52.45%

eyl - v
3.001. 5% .09

1L.a31.388 02

46,728

29,900

684

—25.400

— 10,347

14,883

.82

180 160

60

20

.67
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rothecyct i zedenewsht
File: xp

Pulte Sequence: x2pal
Solvent: cscla

Femp. 22,6 C 7 29%.1 &
Operator: cawitt
WarCuly=300  “ridz”

Relaw, deday 1,000 sec
Falte 20.0 degreas

ACq. time s

Vidth 4503.3 Mz

69 repetitions

OBIERYE ML, 300.2185000 Wiz
DATA ROCE S iNG

FT aize 85530

Total time 8 min, 32 sec

Std Carbon exper iment

Hamplus MB-4-UVP<I08Aet
Filer wp

Puise Bequencel sipdl

1 <ac1y
temporaturs
cpat it

Opera
Nereury

o
-108 “rlar*~
. delay 1,048 tec
Pulse 30,0 dagrass

3 time L.301 3ec

Width 183115 .9 W2

151¢ repetitions

oBsE RVl <l IS . A%13140 MM
DECOUPLE  HE, 300.2231867 WHz
Pover a0 ug

cont inwously on

WALTZ-16 wodulated

DATA FROCESSING

Line mroademing 6.5 Wr

T antre 8852

36
Torad time 18 A, 41 min, 8 sec

169895
16). 504
134756

1nian

154400

883

L4

18,20

i
““‘LOMe

Me 4im

NPhth

(4.8:1 trans:cis
mixture of diastereomers)

“G.am
n».n
s.311

80

60

'JO . “Zﬂ 668(“)1“



S10 Proton parasatars
Filei homs/france/cavittsthiostharpheny ) fid

Pulee Sequences s2pal
£olvants cacla

omp. 235.0C ; 2981 K
Operator; caviny
rite: lhlo(th!rphlnfl
Mercury-38t  “r

e lay 1.000 sec

"
UHIIDI 4003.1 NI
44 ropetitions
oesreve "e. JDU R2I7200 WH2
N'A RD(‘R”

You! uu l win, 34 sec

thicethercyclizesise
Fide: wp

Pulse Segsence:
folvents cdeid

AsDient temperatur e
Oporator: cavitt

Tpul

Marcury=38€ "r2e1”
Folas. delay 1.0
puise 32.0
Sidin'1s

s
'I'Ol:5°:‘ f‘v"lll
‘Il’l.l Ll
’.0 2IVAI88T WH2

e b'vn-a-mnq 9.5 Mz
LIS 1)
lel.l 1|u ASA01Z hr, 58 min, *8 sec

E———

200 150 160
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InDtw

- e

1 ppm
FRLQUENCY PPN MEIGHT
132,951
130,582
1%0.42:
129.3%8
o
20 0 pp=n

(0]
PN

Me SPh

4n
6.3:1 mixture
of diastereomers
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O -cyelizod-M O O

Filer wp

Pules Sequence: s2pw)

Solvent: cacla N OMe

Temp. 22.0C s 2931 %
Oparator: vity
Wercury =209 “radz* _—

Relax. delay 1,003 coc
Pulso 29.0 Zegrees

ACy. Lime 3,550 aec
v h 4883.3 m
vidin iz Me 0 40
Wi, 200.2:04951 miz
L

53%
TOtal time & min, 34 wec

v ——— — v v - e—p vt y—r—v—1 ——— PR ' -y o—
10 9 & ? 5 s 4 3 2 1 ppm
1.0y L6 4.ax
Lag 1.00 1.14 1,18
.
NP ~eye1120d-C [N FREQUINGY  PPR WE L 0wy
] 12778 6.0
ride: xp 2 123474 5.8
> 3 1ei%2.2 .7
l:l:l suu-uu‘x‘ s2pul v 20383 7.9
Solvents cdc)ld 3 a0 e
emp. 72.0 C 7 3985.% €
Operator: cavitt . 101 iv.s
Morcuty=300 “r2daz® 7 2788 17.8
a 7.7
Kelax. delay 1000 sac ] 2.1
Pulse 32.0 degre 1 20.2
cy. L 3 <
Vidin 3681509 e o -
BIBBO26Y repetitions 1 L 3%
OBSLRVE €13, 735.4900047 Wnz " .
DLCOUPLE i, 306.2199481 meg 1 .0
Power 43 a8 It 9.4
CONL I nuous Iy on
WALTZ+16 modulated 16 2.0
DPATA PROCESSING 1 8.8
Line broadening .35 Mz 18 22.2
FY size ASS34 2.
Total 1ime ASB0L hr, 17 min, 20 sec 3 .
20 191
H 13.4
|
{iig | |
14 L L )
e - AR il -

220 200 180 160 140 120 100 80 60 ae 20 0 ppn
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1H_1H COSY Spectrum of 40
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DEPT Spectra of 40

NBQ-DVP-L06-0 2 3 /opt/topespin oavitt

=
b
-

-

1
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I i t
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DEPT Spectra of 40

N OMe
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T1-MAC-E2-1

file: xp

Pulse Sequence: s2pal N OMe

Solvent: cdcla

Anbilant temperaturs

Operator: cavitt

Weroury =306  "radev —

Kelax, delay 1,000 s4c 4
Pulte 30.0 degroac Me p
Ace. time 3.3550 nec O

vidth 4803.3 Mz

5% repetiLions

OBSERYWE ML, 300.3104335 sz

DATA MoCLasinNG

FT size #2530

Total time 8 min, 58 yec

10 Y a 7 3 5 a 3 2 1 ppm

Bld Carbon experiment

Banp e ~OVE =186 =Ast

Fites

Fulse Spquence: sipul

1ons
75 .A810140 Wis

COUPLE M1, 300.2251667 Wh2

Powsr 48 ab

COnt | nuowt 1y on

WALTZ-16 modulated

DATA FHOCESS]E

Line heoadening 6.5 #r

1 size 65536

Total time 10 min, 43 cec

77.42%

17.4000
—T8,47%

~ -
M N -
H - g
- e -
~ & 2
- - - . -
3 = g o= b
] 2 - I - %
. " = -
- ¥ - - s
2 3 i *

185

2z0 200 180 160 140 1ze 100 a0 60 a0 20 0 pom
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1E-1H COSY
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3ta Protom parascters

ﬁ:s:u;v.l-lccn.‘-cvcln-h N OMe

Feise Sequencer s2pul

Solvent: <dcld —
Anbilont tamporature

Operator: epatil

Wercury-388  Cragse

Ralax, I.II‘: 1.000 sec Me CbZN 4
- q

(7.1:1 mixture of diastereomers)

L
A6 repetitions
onsEav Hi. J0D.TI03947 M2
A Eva

FT atze 65500
Total time | win, 16 sec

e . e ey B ) e ekl .
13 12 11 10 a 8 7 3 5 a 3 2 1 -0 -1 ppm
I~ H'E 4 X 1 :’ ;.n‘i .u ;:&l l...,';: 1 3 ?n'l'l..vl'.
. e.18 1.8m.27 7.88 5" m

Gtd Carbon experimant

Sanple: JeMaCbZecye lmeC
Fhles wp

squences x2put

Solwents cdoid
Asbient tewperatuce
- 1 dpatil

.
MWarcary=300 “rrdz*

Relax. deday 1.000 sec
Pulse 30,0 dagrees
Acq. time 1.351 sec

OUBSERVE €13, 78.4¥00093 mey = -
DECOUFLE M1, 360.213346% Wnz e
Power 40 a8 o
cont tmoous Iy g
VALTZ-1% modulated =
OATA PROCESSI
Line Broadenieg 0.6 Ny
FT nrze s55%38
Torta) time 10 »in, &% sec
3
v -«
L. g =
£ ~3%
W e
Lt ~
[ ~e y
) J J <
G
< o
sax
2R3 - -
« 2X32 2 =S s =
2 wa=a a == . .
hd -1l : > 2 o= -~
ALt | - -5
o il = 2 e
1 L | b4
- | - |
2 5 5
~ z | | 3
= o | ’

YT YTy [ YYvey Y e ' v I vy v v '~ Y vy
z2ze zZo0 150 162 140 120 100 a0 60 a0 20 076 ppm
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1H_1H COSY Spectra of 4q
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Decoupling Spectrum for 4q

Decoupling Spectrum for 4q
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Decoupling Spectrum for 4q
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Decoupling Spectrum for 4q
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Z-7oppwn t
NOE Spectra for 4q
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0O O

10 Proton paramataers |J\

v
Banplar NA-S-DVP-33-A-l N ot
fite: up

Fulse Bequence: Sput

Solvent: cdcld
ARDIant Semporaturs
Opcrator: apat)! 4r
Mercury-aeo “rao*

4-MeOPh

OMe

Kolax, delay 1
Tules 33.¢ ae
ACQ, time 3.5 e
Vidih 4083.1 M2

TR I o T — (1.1:1 trans:cis mixture
R of diastereomers)

13 12 11 10 ] a 7 6 5 a 3 2 1 -0 -1  ppm

e i byl yd e
1.68 0. re e.75 18,91 1.88
B.18¥.86 1.00 1,08 E

At4 Carbon experimont

famples MR-5-ONP-83-A-C
Filee xp

PUTSE Beguencel sput

Solyent: cdeld
Amb i ent tomparature
Operator: dpatil
Nercwry-200 “c3a3*

Relax. delay 1.000 cec
Pulse 30,0 deglees

Acq. time 1,381 sec

Width 18115.3 k2

224 repetitions

OBSENVE  GL3, /5.49000%% mM2
OECOUPLE ML, 3€0.7193481 maiz
Powesr 10 46

cont imsous ly on

WALTZ-16 moduiated

DATA PROCISSING

Line mrosadening 0.8 Wz

1T size £3536

Torta) time 10 mim, 4% soc

17,425
A0

n
78.57%

197,888

220 200 180 160 100 a0 60 a0 20 .83 ppn
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Sid Protom paraseters

Somple: CABI-40Na-CF- - ““]\
’772‘.;9 ' L Cyein N ! OMe

Pulse Sequence: slpw)
Solvent: cdcla —
Ambiant temperature

A3l

Searetors deatil o Br 4s
Nataw. delay 1,000 swc 4-MeOPh

Pulse 18.0 degrees
cq 3,950 sec
Width 4883 1 #x
16 rapatitions

CRSE RV Hi, 300.21050%7 WHx (2. 7..1 tl’anS.'Cl'S

vaTh PROCESS NG

Totat ties 1 ain, 16 sec mixture of diastereomers)

| 4'»"!‘_‘ ks J]JMA!, hir

13 12 11 10 9 a 7 6 5 a4 3 2 1 -0 -1 ppm

.3 1.2%4.0a 7.9
J.nz3a 3.a7

S0 Carvon expariment

Sample) NE-S-OVP-S8-R-N
rile: xp

Fulse Sequenca: sipul
Solvant: cdeld

Temp, 22.0 C 7 295.1 K
Operator: dpattl
Nercury-300 g

falaw. delay 1,000 sec
Pulse 30.0 dagrass

740 rapetition

OBALRVE O3, 754512150 Mn2
DICOUPLE M1, 3093 2251667 WM
Powar A6

n
CON EAons 1y 0n
WALTZ-16 modulated
OATA PROCESSTNO
Line hroadening 8.3 Wx
1T size 65536
Total time 10 mim, 4% sec

S
' ":::
-
2 3 2
$g % e
oy A o AW l. ey ol L R |

S—— T e v vy oy 1 ey I r v 84
220 200 180 160 140 128 100 80 6o 40 20 0 ppn
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NPHIN-athy)scycidsed O O

Filer =p “”\
.
" "OMe

0
op cavitt
Marcuty-300 “ezai” —

Kelax, n.l-v.l.ou e PhthN 4t

Pulse 20.0 d

a3, iss, 3 o0 eec 4-MeOPh

oBsERy M1, 200.353495 NNz
TS :
Toral tiee 3 ain, 34 sec (2.9:1 trans:cis
mixture of diastereomers)
|
A B _J’ln_J‘ \L_ud‘-h. B [ W ¥ B IR
10 9 a8 7 6 S 4 3 4 1 ppm
1. 2.%0 1.08.\7 P25 . 1.23 LY
T 2.2 0.8%0 1.00 0.341.00 2.1 1.7
L
RLIUS 8 FRLOUENCY PPN meiomy INDEX FHIQUENCY e nEIOMNY
1 138037 169 .83 a2 40 8.4 2.0 A2
] 1272744 189,218 10.9 “ Taver.a 2.3 13.3
> 12885, 168 .0%7 $1.2 LH $74%.0 A% .80 .
. 15478, 188 .20 M. a3 AR N Al . 0er AL )
> 11484, 185,118 r.e aa mn.a AT.768 iv.0
. 11909, 158,924 L} a5 78,3 38 . %40
? 1108% %6 a“ 22821 LR AR
L ] 10234 10,9 ar 1856 .0 L1
L] 10814, 40,0 an 25443 33,704
1 10172, 2.0 4 "es,y Ix. 708
" 10104, L} L0 L4y 23,10
2 1011 £ ] tris.1 22 .08% 1e.48
[ &) 2.2
4 3.7
{3 2.7
s .
1 1) %5
(1] 8.7
" 075
20 “w?
n ..
b L]
23 1.4
24 118 .5
s 3.5
i $0.3
2 5.2
28 "
2 %2
20 3.y
»n $1.0
a2 L LS Y
3 .5
kL 5102
) *» 1.2
an s12.7
ar 532.9
an 0.3
2 3.
‘
||
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1 mac 2950
FARRE howe/france, cavitt /i mac 208 b fid

Pulse Sequencel sipul N R OMe

Sotvant: od

Tt l_-:. o;;u' 4
RrCury=2 wwiaa™ M

eO u
:o:--. :4;41 1.000 woc
Acq: tias 3500 vec 4-MeOPh
Width 4883.1 Mz

21 repstitions
t 208 22X7108 W2

OANL RV . Hll .
paTa PROCESS TN (201 trans:cis
mixture of diastereomers)

Total time & min, 3¢ yec

1.62

v oy g
L.00 1.pXUmias
0.45 7. TamesY .34

I_sac_205_13C_b INDEX fRLQUERGY  PEw “ETONY INOEx PRERUENCY  PPm W RGNy
1 13097.% 170,844 a4 ac 5067
file: home/france/cavitt ] _sac_T05_130_b.Ttd 2 19082.3 170,646 150 " 2908.3
Pulen B Ry 2 13792.8 169,460 17.6] 43 2674.4
u:. :""""‘:; ke a 12704 109,183 I 25721
MR ¢ S s 165,242 a4 2504.7
Anlilant Temperatue e x
Opsrator: cavitt . as 2241.9
file: 1_mac_208 1 7 ae 3
Wercury=300" ~rfd s 10290.%
, 10251.8
Kelax. delay 1.000 sec 10 10163.4
v 9. dagre
Aty time 203 " 101534
VidEN 1811503 Wz 17
3738 repetitton 12
GOSERVE G133, VS 4ni3kd) mwa "
CECOUPLE WL, 300.2251667 mMz '8
Power &
cont nuou 16
FZ-1% moduiated v
DATA FROCESSING 1
Lime Groadening 8.5 W2 ’
FTosise ® '
Tota) time 42 he, 5S4 win, ¥ sec "
2
22
23
24
25
26 14.271
27 1ea.ne
28 112.34%
29 112,037
a9 77,430
3t
33
2
24
K as
ae
2
RL
3

B B B SnaR I

220 200
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OH O
Saspler NO-3-GVR-33-A-1 N™ OMe

Pulss Sequence: sipul

LI — =

80 tvant s
Blent Leeperature
Oparators dpatil 8

Marcury=308 “rid2z™
Me  Pn

Melax. delay 1 000 sec
pu "2 -

t
vmln ",
16 'Ill(l'loﬂ
ORSERVE M1, ABE. 3227174 Wnr
DATA FROCEASING
1 atza $5538
TOlA) tiee 1 min, 16 Nec

| , llklhl_g A WS S S

13 12 11 10 9 s 7 3 5 a 3 2 1 -0 -1 ppm
l.’v;i v L lr;",_.;; )A'lll) <
0.% 1m.151.00 .8%

510 CArbon axperiment

Sampler NB-S-DWP-53-A-i
File: xp

ralie s-quwu azpul

Solventt cdc

Ambient \‘l'l"‘ll'.
t

Operator: dpa
Hercury-300 'vn:'

| Melax, delay 1.000 sec > 0
Nh degrenn o
Ay e 191 sec
viat 158 uz

1212 .-p-ium >
s p 75.4812828 Wiz |
. 300 2251687 MH2

Tota) time 7 hr, 7 nac

St.en

140670
.0

170.9¢5




