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Experimental Section

NMR spectra were recorded with a Bruker Avance DPX300 spectrometer with tetramethylsilane as the
internal standard. Infrared spectra were obtained on a Nicolet AVATAR 330 FT-IR spectrometer. Mass
spectra were obtained on Bruker APEX II FT-ICRMS mass spectrometer. Optical rotations were
measured on a Perkin—Elmer 341 LC polarimeter.The enantiomeric excesses of (R)- and (S)-enantiomer
were determined by HPLC analysis over a chiral column (Daicel Chiralcel OD-H, AD-H and AS-H;
eluted with hexane-isopropyl alcohol; UV detector). The absolute configuration of the major enantiomer
was assigned by comparison with literatures or by XRA analysis. Solvents were purified and dried by
standard procedures.

The F-C alkylation of indole derivatives with B, y-unsaturated a-keto butyric acid methyl esters

To a Schlenk tube Cu(OTf), (0.0125mmol) and ligand 3a (0.014mmol) were added in a solvent of
dichloromethane (1.2 mL) under N,, after the solution was stirred for 2 h at room temperature, y-phenyl f3,
v-unsaturated a-keto butyric methyl ester (0.25 mmol) was added, subsequently, the resulting mixture was
cooled to -78 °C and stirred for 15 min, indoles (0.25 mmol) was finally added. After stirring for 10 min to
10 hours at -78 °C. the reactant was directly purified by flash column chromatography on silica gel
(eluted with ethyl acetate/petroleum ether (1/4 or 1/3, v/v) to afford the desired indole product.

The F-C alkylation of pyrrole with f, y-unsaturated a-keto butyric acid methyl esters

To a Schlenk tube Cu(OTf), (0.0125mmol) and ligand 3a (0.014mmol) were added in a solvent of
dichloromethane (1.2 mL) under N,, after the solution was stirred for 2 h at room temperature, y-phenyl j,
v-unsaturated a-keto butyric acid methyl ester (0.25mmol) was added. The resulting mixture was cooled
to -78 °C and stirred for 15 min, pyrrole (0.75mmol) was finally added. After stirring for 5~30 min at -78
°C. the reactant was directly purified by flash column chromatography on silica gel (eluted with ethyl

acetate/petroleum ether (1/5 or 1/3, v/v) to afford the desired pyrrole product .
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(+)-4-(1H-Indol-3-yl)-2-0x0-4-phenylbutyric acid methyl ester
@ White solid; 99% yield; Mp:95-97 °C; [(x]23D = +17.8 (¢ = 0.42, CHCl3);
@FQCOZMS 99.7 ee%, determined by HPLC analysis [Daicel Chiralcel AD-H column,
i n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor) = 13.41 min, t
(major)= 15.84 min]; "H NMR (300 MHz, CDCls): & 8.00 (br s, 1H), 7.42 (d, J=7.9 Hz, 1H),
7.33-7.23 (m, 5H), 7.19-7.12 (m, 2H), 7.04-7.00 (m, 2H), 4.91 (t, J = 7.5 Hz, 1H), 3.75 (s,
3H, CHs), 3.69 (dd, J = 7.4, 17.0 Hz, 1H), 3.60 (dd, J = 7.8, 17.0 Hz, 1H) ppm. °C NMR
(75 MHz, CDCl): 8 192.5, 161.2, 143.0, 136.4, 128.4, 127.6, 126.5, 126.3, 122.2, 121.4,
119.4,119.3, 118.2, 111.0, 52.8, 45.5, 37.6 ppm. ESI-HRMS Calcd for C;oH;sNO3 [M + H]"
308.12812, Found: 308.12808.

(+)-4-(1H-Indol-3-yl)-2-0x0-4-(2-chlorophenyl)butyric acid methyl ester

)—° White solid; 95% yield; Mp:108-109 °C; [a]*p = +98.6 (c = 0.43, CH,Cl);
@/QC%MC 99.5% ee, determined by HPLC analysis [Daicel Chiralcel AD-H column,
i n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor) = 11.17 min, t

(major)= 13.23 min]; '"H NMR (300 MHz, CDCls): & 8.05 (br s, 1H), 7.43 (d, J = 7.9 Hz,
1H), 7.39-7.36 (m, 1H), 7.30 (d, J = 8.1 Hz, 1H), 7.21-7.00 (m, 6H), 5.43 (dd, J = 6.5, 8.4
Hz, 1H), 3.79 (s, 3H), 3.73 (dd, J = 8.8, 17.0 Hz, 1H), 3.47 (dd, J = 6.3, 16.9 Hz, 1H) ppm.
BC NMR (75 MHz, CDCls): § 192.1, 161.3, 140.5, 136.5, 133.5, 129.7, 129.0, 127.9, 127.0,
126.5, 122.4, 122.0, 119.6, 119.3, 116.9, 111.1, 52.9, 44.6, 34.2 ppm. ESI-HRMS Calcd for
C19H7CINO; [M + H]" 342.08915, Found: 342.08931.

(+)-4-(1H-Indol-3-yl)-2-0x0-4-(3-bromophenyl)butyric acid methyl ester

o) White solid; 99%yield; Mp: 109-111 °C; [o]p = +28.0 (¢ = 0.30,
@/QCOzMe CH,CL); 99.7% ee, determined by HPLC analysis [Daicel Chiralcel
B AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor)

= 10.96 min, t (major)= 12.09 min]; 'H NMR (300 MHz, CDCL): & 8.06 (br s, 1H),
7.46-7.45 (m, 1H), 7.40 (d, J = 7.9 Hz, 1H), 7.33-7.24 (m, 3H), 7.16-7.01 (m, 4H), 4.88 (t, J
=17.5 Hz, 1H), 3.78 (s, 3H), 3.67 (dd, J = 7.2, 17.4 Hz, 1H), 3.56 (dd, J= 7.8, 17.4 Hz, 1H)
ppm. °C NMR (75 MHz, CDCl3): § 192.1, 161.2, 145.7, 136.5, 130.8, 130.1, 129.8, 126.5,
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126.2, 122.6, 122.5, 121.5, 119.7, 119.2, 117.6, 111.2, 53.0, 45.4, 37.3 ppm. ESI-HRMS
Calcd for C19H;7BrNOs [M + H]" 386.03863, Found: 386.03899.

(+)-4-(1H-Indol-3-yl)-2-0x0-4-(2, 4-dichlorophenyl)butyric acid methyl ester
C@ White solid; 95%yield; Mp:102-103 °C; [0]*p = +86.7 (¢ = 0.26, CH,CL);
! 99.9% ee, determined by HPLC analysis [Daicel Chiralcel AD-H column,
@/NQCOZMG n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor) = 8.96 min, t
' (major)= 12.68 min]; 'H NMR (300 MHz, CDCls): & 8.08 (br s, 1H),
7.40-7.30 (m, 3H), 7.19-7.01 (m, SH), 5.37 (dd, J = 6.5, 8.6 Hz, 1H), 3.80 (s, 3H, OCHs),
3.71 (dd, J = 8.6, 17.1 Hz, 1H), 3.43 (dd, J = 6.3, 17.1 Hz, 1H) ppm. >C NMR (75 MHz,
CDCl3): 6 191.8, 161.2, 139.2, 136.5, 134.1, 132.9, 129.9, 129.5, 127.3, 126.3, 122.5, 122.0,
119.8, 119.2, 116.4, 111.2, 53.0, 44.3, 33.8 ppm. ESI-HRMS Calcd for Ci9HcCl,NO3 [M +

H]" 376.05018, Found: 376.04999.

(+)-4-(1H-Indol-3-yl)-2-0x0-4-(4-fluorophenyl)butyric acid methyl ester
b White solid; 99% yield; Mp: 95-96 °C; [(x]23D =+58.3 (¢ = 0.36, CH,Cl,);
99.8% ee, determined by HPLC analysis [Daicel Chiralcel AD-H column,
wcone n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor) = 12.04 min, t
! (majory= 16.99 min]; '"H NMR (300 MHz, CDCls): & 8.03 (br s, 1H),
7.39-7.25 (m, 4H), 7.19-7.13 (m, 1H), 7.05-6.91 (m, 4H), 4.90 (t, J = 7.5 Hz, 1H), 3.78 (s,
3H, OCH3), 3.67 (dd, J = 7.1, 17.1 Hz, 1H), 3.57 (dd, J = 8.0, 17.1 Hz, 1H) ppm. °C NMR
(75 MHz, CDCl): 6 192.4, 163.2, 161.3, 159.9, 138.9, 138.8, 136.6, 129.3, 129.2, 126.3,
122.4, 121.4, 119.6, 119.3, 118.2, 1154, 115.2, 111.2, 52.9, 45.7, 37.0 ppm. ESI-HRMS

Calcd for C19H;7;FNO; [M + H]" 326.11870, Found: 326.11853.

(+)-4-(1H-Indol-3-yl)-2-0x0-4-(4-bromophenyl)butyric acid methyl ester
B@ White solid; 90%yield; Mp: 143-145 °C; [0]*p = +10.6 (¢ = 0.34, CHCly);
99.1% ee, determined by HPLC analysis [Daicel Chiralcel AD-H column,

CO,Me
@/NQ n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor) = 13.29 min, t

H
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(major)= 21.68 min]; '"H NMR (300 MHz, CDCls): § 8.04 (br s, 1H), 7.39-7.31 (m, 4H),
7.25-7.14 (m, 3H), 7.05-7.02 (m, 2H), 4.87 (t,J = 7.4 Hz, 1H), 3.78 (s, 3H, OCH3), 3.67 (dd,
J=1.1, 173 Hz, 1H), 3.56 (dd, J = 8.0, 17.4 Hz, 1H) ppm. °C NMR (75 MHz, CDCls): &
192.1, 161.1, 142.2, 136.5, 131.5, 129.4, 126.1, 122.3, 121.3, 120.3, 119.5, 119.1, 117.6,
111.1, 52.9, 45.3, 37.0 ppm. ESI-HRMS Calcd for CjoH;7BrNO3; [M + H]" 386.03863,
Found: 386.03878.

(+)-4-(1H-Indol-3-yl)-2-0x0-4-(4-cyanophenyl)butyric acid methyl ester
Nb White solid; 94%yield; Mp: 168-169°C; [a]*’p = +16.0 (¢ = 0.25, CH,CL);
99.7% ee, determined by HPLC analysis [Daicel Chiralcel AD-H column,
@/NQCOZMS n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor) = 22.09 min, t
! (major)= 32.57 min]; 'H NMR (300 MHz, CDCLs): & 8.14 (br s, 1H),
7.56-7.52 (m, 2H), 7.45-7.42 (m, 2H), 7.36-7.31 (m, 2H), 7.18-7.15 (m, 1H), 7.07-7.01 (m,
2H), 4.96 (t, J=7.5 Hz, 1H), 3.80 (s, 3H, OCH3), 3.71 (dd, /= 6.9, 17.6 Hz, 1H), 3.60 (dd, J
= 8.0, 17.6 Hz, 1H) ppm. °C NMR (75 MHz, CDCls): § 191.7, 161.1, 148.8, 136.6, 132.4,
128.6, 126.0, 122.7, 121.5, 119.9, 119.0, 118.8, 116.9, 111.3, 110.5, 53.1, 45.0, 37.6 ppm.

ESI-HRMS Calcd for Cy0H;7N,03 [M + H]" 333.12337, Found: 333.12335.

(+)-4-(1H-Indol-3-yl)-2-0x0-4-(4-nitrophenyl)butyric acid methyl ester
N Lght yellow solid; 88% yield; Mp:147-148 °C; [a]*p = +8.90 (c = 0.37,
CH,CL); 99.7% ee, determined by HPLC analysis [Daicel Chiralcel
@/NQCOZW AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor)

! =24.205 min, t (major)= 31.22 min]; '"H NMR (300 MHz, CDCl;): & 8.17
(brs, 1H), 8.10 (dd, J = 2.0, 6.8 Hz, 2H), 7.49 (dd, J = 1.8, 6.8 Hz, 2H), 7.35-7.31 (m, 2H),
7.17 (dt, J= 1.0, 7.1 Hz, 1H), 7.09-7.00 (m, 2H), 5.01 (t, /= 7.4 Hz, 1H), 3.81 (s, 3H,0CH3),
3.74 (dd, J = 6.9, 17.8 Hz, 1H), 3.63 (dd, J = 8.0, 17.8 Hz, 1H) ppm. >C NMR (75 MHz,
CDCl): 6 191.7, 161.0, 151.0, 146.6, 136.6, 128.7, 125.9, 123.8, 122.6, 121.6, 119.8, 118.9,
116.7, 111.4, 53.1, 45.0, 37.3 ppm. ESI-HRMS Calcd for C;oH;7N,Os [M + H]" 353.11320,

Found: 353.11328.
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(+)-4-(1H-Indol-3-yl)-2-0x0-4-(4-trifluoromethyl)butyric acid methyl ester
F3b White solid; 95%yield; Mp:130-131°C; [0]*p = +37.5 (¢ = 0.34, CH,Cl):;
99.6% ee, determined by HPLC analysis [Daicel Chiralcel AD-H column,
@/NQCOZW n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor) = 8.92 min, t
’ (major)= 12.56 min]; "H NMR (300 MHz, CDCls): & 8.08 (br s, 1H), 7.51

(d, J = 8.3 Hz, 2H), 7.44 (d, J = 8.2 Hz, 2H), 7.39-7.31 (m, 2H), 7.17 (dd, J = 1.1, 7.1 Hz,
1H), 7.06-7.01 (m, 2H), 4.97 (t, J = 7.5 Hz, 1H), 3.78 (s, 3H OCH3), 3.71 (dd, /= 7.0, 17.4
Hz, 1H), 3.61 (dd, J = 7.9, 17.4 Hz, 1H) ppm. °C NMR (75 MHz, CDCl;): & 192.0, 161.1,
147.3, 136.6, 128.9(q, J = 32.5 Hz), 128.1, 126.1, 125.5 (q, J = 3.8 Hz), 124.1 (q, J = 272.0
Hz), 122.5, 121.5, 119.7, 119.1, 117.4, 111.3, 53.0, 45.3, 37.4 ppm. ESI-HRMS Calcd for

C0H7F3NO; [M + H]" 376.11550, Found: 376.11554.

(+)-4-(1H-Indol-3-yl)-2-0x0-4-(3-methylphenyl)butyric acid methyl ester

—) Light yellow solid; 89% yield; Mp: 98-100°C; [a]*p= +33.3 (c = 0.60,
@\/QCOzMe CH:Cl); 99.3% ee, determined by HPLC analysis [Daicel Chiralcel AS-H
N
H

column, n-hexane/i-PrOH = 85:15, 1.0 mL/min, 220 nm; t (minor) =
13.793min, t (major)= 14.71 min]; "H NMR (300 MHz, CDCls): & 8.00 (br s, 1H), 7.44 (dd,
J=10.9, 7.9 Hz, 1H), 7.30-7.27 (m, 1H), 7.14-7.11 (m, 4H), 7.05-6.98 (m, 3H), 4.87 (t, J =
7.5 Hz, 1H), 3.74 (s, 3H, OCH3), 3.67 (dd, J= 7.4, 17.0 Hz, 1H), 3.57 (dd, J= 7.7, 17.0 Hz,
1H), 2.27(s, 3H) ppm. °C NMR (75 MHz, CDCLy): & 192.7, 161.3, 143.1, 138.0, 136.5,
128.5, 128.4, 127.3, 126.4, 124.7, 122.2, 121.5, 119.5, 119.4, 118.3, 111.1, 52.8, 45.7, 37.6,
21.4 ppm. ESI-HRMS Calcd for C,oHy)NO; [M + H]" 322.14377, Found: 322.14375.

(+)-4-(1H-Indol-3-yl)-2-0x0-4-(4-methylphenyl)butyric acid methyl ester
@ Light yellow solid; 92% yield; Mp:114-116 °C; [0]*p = +130.6 (c = 0.44,
CH,CL); 99.2% ee, determined by HPLC analysis [Daicel Chiralcel
@/NQCOZW AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor)
' = 13.81 min, t (major)= 18.09 min]; '"H NMR (300 MHz, CDCls): & 7.98
(brs, 1H), 7.42 (d, J = 7.9 Hz, 1H), 7.28 (d, J = 8.1 Hz, 1H), 7.22-7.19 (m, 2H), 7.16-7.11

(m, 1H), 7.07-6.97 (m, 4H), 4.87 (t, J = 7.6 Hz, 1H), 3.74 (s, 3H, OCHs), 3.66 (dd, J = 7.3,
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16.9 Hz, 1H), 3.57 (dd, J = 7.9, 16.9 Hz, 1H) ppm. °C NMR (75 MHz, CDCLy): & 192.7,
161.3, 140.1, 136.5, 136.1, 129.2, 127.6, 126.4, 122.2, 121.4,119.5, 119.4, 118.5, 111.1, 52.8,
45.7, 37.3, 20.9 ppm. ESI-HRMS Calcd for CaHaoNO; [M + H]" 322.14377, Found:
322.14376.

(+)-4-(1H-Indol-3-yl)-2-0x0-4-(4-methoxyphenyl)butyric acid methyl ester
Meb White solid; 95%yield; Mp:111-112°C; [a]*’p = +32.0 (¢ = 0.47, CH,CL);
94% ee, determined by HPLC analysis [Daicel Chiralcel AS-H column,
wcwe n-hexane/i-PrOH = 85:15, 1.0 mL/min, 220 nm; t (minor) = 26.34 min, t
’ (major)= 33.62 min]; '"H NMR (300 MHz, CDCls): § 8.00 (br s, 1H), 7.41

(d, J=17.5 Hz, 1H), 7.30 (d, J = 5.1 Hz, 1H), 7.24-7.20 (m, 2H), 7.14 (dt, J = 1.1, 8.1 Hz,
1H), 7.03 (dd, J = 1.0, 8.0 Hz, 1H), 6.99 (d, J = 2.1 Hz, 1H), 6.82-6.78 (m, 2H), 4.87 (t, J =
7.6 Hz, 1H), 3.76 (s, 3H), 3.74 (s, 3H, OCH3), 3.65 (dd, /= 7.1, 16.9 Hz, 1H), 3.56 (dd, J =
8.0, 16.9 Hz, 1H) ppm. *C NMR (75 MHz, CDCls): & 192.7, 161.3, 158.2, 136.6, 135.3,
128.7, 126.4, 122.3, 121.4, 119.5, 119.4, 118.7, 113.9, 111.1, 55.2, 52.9, 45.8, 37.0 ppm.

ESI-HRMS Calcd for Co0HaoNO4 [M + H]" 338.13868, Found: 338.13892.

(+)-4-(1H-5-Methylindol-3-yl)-2-o0x0-4-phenylbutyric acid methyl ester

@ Light yellow solid; 90%yield; Mp: 118-120°C; [a]*p = +20.90 (c = 0.48,
WCOZMC CH,CL); 99.6% ee, determined by HPLC analysis [Daicel Chiralcel
i AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor)

jas)

=9.82 min, t (major)= 13.25 min]; "H NMR (300 MHz, CDCls): & 7.90 (br s, 1H), 7.34-7.16
(m, 7H), 6.98-6.93 (m, 2H), 4.88 (t, J = 7.6 Hz, 1H), 3.75 (s, 3H, OCH3), 3.66 (dd, J = 7.3,
17.0 Hz, 1H), 3.58 (dd, J = 7.2, 16.3 Hz, 1H) ppm. °C NMR (75 MHz, CDCls):  192.6,
161.3, 143.2, 134.9, 128.7, 128.5, 127.7, 126.6, 126.5, 123.9, 121.7, 118.9, 117.6, 110.8,
52.8, 45.7, 37.7, 21.5 ppm. ESI-HRMS Calcd for C20H2NO;3 [M + HJ" 322.14377, Found:
322.14362.

(+)-4-(1H-7-Methylindol-3-yl)-2-0x0-4-phenylbutyric acid methyl ester
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@ Light yellow solid; 92%yield; Mp:89-90 °C; [a]*p = +58.90 (c = 0.29,
@/QC%MG CH,CL); 97% ee, determined by HPLC analysis [Daicel Chiralcel AD-H
i column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor) = 8.39
min, t (major)= 11.14 min]; '"H NMR (300 MHz, CDCls): & 7.93 (br s, 1H), 7.33-7.15 (m,
6H), 7.01-6.93 (m, 3H), 4.90 (t, J= 7.5 Hz, 1H), 3.75 (s, 3H, OCH3), 3.68 (dd, /= 7.4, 17.0
Hz, 1H), 3.59 (dd, J = 7.8, 17.0 Hz, 1H), 2.42 (s, 3H) ppm. °C NMR (75 MHz, CDCl;): &
192.7, 161.4, 143.3, 136.2, 128.5, 127.8, 126.6, 126.0, 122.8, 121.3, 120.3, 119.8, 118.8,
117.1, 52.9, 45.7, 37.9, 16.5 ppm. ESI-HRMS Calcd for Cy0H,0NO3 [M + H]" 322.14377,
Found: 322.14375.

(-)-4-(1H-5-Methoxyindol-3-yl)-2-oxo0-4-phenylbutyric acid methyl ester

@ Light yellow oil; 94%yield; [a]”p= -22.0 (¢ = 0.35, CHCl3); 99% ee,

MeO. Y
@\/\g—zﬁcwe determined by HPLC analysis [Daicel Chiralcel AD-H column,
ﬂ n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor) = 14.983

min, t (major)= 22.635 min]; '"H NMR (300 MHz, CDCl;): & 7.95 (br s, 1H), 7.33-7.17 (m,
6H), 6.97 (d, J = 2.1 Hz, 1H), 6.82-6.78 (m, 2H), 4.86 (t, /= 7.5 Hz, 1H), 3.76 (s, 3H), 3.74
(s, 3H, OCH3), 3.67 (dd, J = 7.4, 17.1 Hz, 1H), 3.58 (dd, J = 7.8, 17.0 Hz, 1H) ppm. "°C
NMR (75 MHz, CDCl): 6 192.6, 161.3, 153.8, 143.1, 131.7, 128.5, 127.7, 126.8, 126.6,
122.2, 118.0, 112.3, 111.8, 101.4, 55.8, 52.9, 45.6, 37.7 ppm. ESI-HRMS Calcd for
C0H20NO4 [M + H]" 338.13868, Found: 338.13881.

(-)-4-(1H-5-Chloroindol-3-yl)-2-oxo-4-phenylbutyric acid methyl ester
@ White solid; 90%yield; Mp:105-106 °C; [a]®p = -11.4 (c = 0.44,
Cl@\/\f—gﬁcwe CHCl3); 98% ee, determined by HPLC analysis [Daicel Chiralcel OJ-H
i column, n-hexane/i-PrOH = 70:30, 0.9 mL/min, 220 nm; t (minor) =
62.41 min, t (major)= 164.07 min]; '"H NMR (300 MHz, CDCl;): & 8.08 (br s, 1H), 7.37 (d, J
= 1.9 Hz, 1H), 7.32-7.16 (m, 6H), 7.10-7.04 (m, 2H), 4.85 (t, J = 7.5 Hz, 1H), 3.78 (s, 3H,
OCHj3), 3.65 (dd, J = 7.5, 17.1 Hz, 1H), 3.57 (dd, J= 7.9, 17.4, Hz, 1H) ppm. >C NMR (75
MHz, CDCl;): 6 192.4, 161.2, 142.7, 134.9, 128.6, 127.6, 127.5, 126.8, 125.3, 122.8, 122.7,

118.8, 118.1, 112.2, 53.0, 45.6, 37.5 ppm. ESI-HRMS Calcd for CioH;,CINO; [M + HJ'
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342.08915, Found: 342.08910.

(+)-4-(1H-6-Chloroindol-3-yl)-2-0x0-4-phenylbutyric acid methyl ester

) White solid; 90% yield; Mp:164-165 °C; [o]%p = +14.5 (c = 034,
@/\i—zﬁwzw CHCl3); 99.5% ee, determined by HPLC analysis [Daicel Chiralcel

Cl
i AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t

(major) = 15.51 min, t (minor)= 18.51 min]; '"H NMR (300 MHz, CDCl;): & 8.04 (br s, 1H),
7.29-7.17 (m, 7H), 7.01-6.95 (m, 2H), 4.86 (t, J = 7.5 Hz, 1H), 3.77 (s, 3H, OCH3), 3.66 (dd,
J=1.5,17.1 Hz, 1H), 3.56 (dd, J = 7.6, 17.0 Hz, 1H) ppm. °C NMR (75 MHz, CDCls): &
192.5, 161.3, 142.9, 136.9, 128.6, 128.3, 127.7, 126.7, 125.0, 122.1, 120.3, 120.2, 118.5,
111.1, 53.0, 45.5, 37.6 ppm. ESI-HRMS Calcd for C;oH;7CINO3; [M + H]™ 342.08915,
Found: 342.08916.

(+)-4-(1H-6-Fluoroindol-3-yl)-2-o0x0-4-phenylbutyric acid methyl ester

@ White solid; 86% yield; Mp.121-122 °C; [a]®p = +49.0 (c = 0.29,
@/Qcozm CH,Cly); 99.2% ee, determined by HPLC analysis [Daicel Chiralcel
F

i AD-H column, n-hexane/i-PrOH = 85:15, 0.5 mL/min, 220 nm; t (minor)

= 38.27 min, t (major)= 39.85 min]; 'H NMR (300 MHz, CDClL): & 8.03 (br s, 1H),
7.30-7.15 (m, 7H), 6.99-6.95 (m, 2H), 6.77 (dt, J= 2.1, 9.5 Hz, 1H), 4.87 (t, J = 7.5 Hz, 1H),
3.77 (s, 3H, OCH3), 3.66 (dd, J= 7.5, 17.0 Hz, 1H), 3.56 (dd, J= 7.6, 17.0 Hz, 1H) ppm. "°C
NMR (75 MHz, CDCls): & 192.5, 161.7, 161.3, 158.5, 143.0, 136.6, 136.4, 128.6, 127.7,
126.7, 123.0, 121.7, 120.2, 120.1, 118.5, 108.5, 108.2, 97.6, 97.2, 52.9, 45.6, 37.7 ppm.
ESI-HRMS Calcd for C1oH,7FNO3 [M + H]" 326.11870, Found: 326.11878.

(+)-3-(3-Methoxycarbonyl-3-oxo-1-phenylpropyl)-1H-indole-6-carboxylic acid methyl

ester
@ White solid; 81% yield; Mp:170-171 °C; [0]*p = +27.0 (¢ = 0.10,
o @Z/\i—gﬁ CoMe  CHCIl3); 96% ee, determined by HPLC analysis [Daicel Chiralcel
2 i AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t

(minor) = 46.32 min, t (major)= 61.72 min]; 'H NMR (300 MHz, CDCls):  8.44 (br s, 1H),
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8.08-8.06 (m, 1H), 7.70 (dd, J = 1.4, 8.4 Hz, 1H), 7.42 (d, J = 8.4 Hz, 1H), 7.33-7.16 (m,
6H), 4.92 (t, J = 7.5 Hz, 1H), 3.90 (s, 3H), 3.77 (s, 3H), 3.69 (dd, J = 7.5, 17.1 Hz, 1H), 3.60
(dd, J = 7.6, 17.1 Hz, 1H) ppm. °C NMR (75 MHz, CDCls): & 192.4, 168.0, 161.3, 142.8,
135.9, 129.9, 128.6, 127.7, 126.8, 124.8, 124.1, 120.6, 119.0, 118.8, 113.5, 53.0, 51.9, 45.5,
37.6 ppm. ESI-HRMS Caled for Co;H2oNOs [M + H]™ 366.13360, Found: 366.13356.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-phenylbutyric acid methyl ester

@ Colorless oil; 95% yield; [a]23D = +58.4 (c = 0.25, EtOAc); 92% cee,
Gﬁ\jlcozm determined by HPLC analysis [Daicel Chiralcel AD-H column,
L n-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; t (minor) = 45.54 min, t
(major)= 47.20 min]; '"H NMR (300 MHz, CDCls): § 7.93 (br s, 1H), 7.33-7.20 (m, 5H),
6.64-6.62 (m, 1H), 6.10 (dd, J = 2.8, 6.0 Hz, 1H), 5.97-5.94 (m, 1H), 4.61 (t,J= 7.2 Hz, 1H),
3.82 (s, 3H, OCH3), 3.68 (dd, J= 7.7, 18.1 Hz, 1H), 3.46 (dd, J= 6.7, 18.1 Hz, 1H) ppm. "°C
NMR (75 MHz, CDCls): 6 192.5, 161.1, 141.9, 133.1, 128.8, 127.9, 127.1, 117.4, 108.1,
105.5, 53.0, 45.5, 39.0 ppm. ESI-HRMS Calcd for C;sHsNO3; [M + H]" 258.11247, Found:

258.11266.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(4-florophenyl)butyric acid methyl ester

F Colorless oil; 90% yield; [a]*p = +56.7 (¢ = 0.30, EtOAc); 92% ee,
@ o determined by HPLC analysis [Daicel Chiralcel AD-H column,
w COMe - p-hexane/i-PrOH = 98:2, 0.5 mL/min, 220 nm; t (minor) = 122.05 min, t

(major)= 126.71 min]; 'H NMR (300 MHz, CDCLy): & 7.96 (br s, 1H), 7.22-7.17 (m, 2H),
7.00-6.95 (m, 2H), 6.66-6.63 (m, 1H), 6.10 (dd, J = 2.70, 6.10 Hz, 1H), 5.95-5.93 (m, 1H),
4.59 (t, J=7.2 Hz, 1H), 3.82 (s, 3H), 3.65 (dd, J = 7.5, 18.2 Hz, 1H), 3.44 (dd, J = 6.9, 18.2
Hz, 1H) ppm. >C NMR (75 MHz, CDCls): § 192.3, 163.4, 161.0, 160.1, 137.8, 137.7, 132.9,
129.4, 129.3, 117.6, 115.7, 115.4, 108.2, 105.6, 53.0, 45.5, 38.2 ppm. ESI-HRMS Calcd for
C;sH;sFNO; [M + H]" 276.10305, Found: 276.10338.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(4-chlorophenyl)butyric acid methyl ester
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¢l Colorless oil; 96%yield; [a]”p = +55.0 (¢ = 0.28, EtOAc); 90% ee,
determined by HPLC analysis [Daicel Chiralcel AD-H column,

“ 0
WL COMe  p-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; t (major) = 58.55 min, t
(minor)= 63.67 min], "H NMR (300 MHz, CDCls): & 7.96 (br s, 1H), 7.29-7.25 (m, 2H),
7.19-7.14 (m, 2H), 6.66-6.64 (m, 1H), 6.11 (dd, J = 2.8, 6.0 Hz, 1H), 5.96-5.93 (m, 1H), 4.58
(t,J = 7.2 Hz, 1H), 3.83 (s, 3H), 3.65 (dd, J = 7.5, 18.3 Hz, 1H), 3.44 (dd, J = 6.9, 18.3 Hz,
1H) ppm. *C NMR (75 MHz, CDCLy): § 192.2, 160.9, 140.5, 132.8, 132.6, 129.2, 128.8,
117.7, 108.2, 105.7, 53.0, 45.3, 38.3 ppm. ESI-HRMS Calcd for C;sH;5sCINO; [M + H]

292.07350, Found: 292.07380.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(4-bromophenyl)butyric acid methyl ester

Br Colorless oil; 96% yield; [a]”p = +34.3 (¢ = 0.35, EtOAc); 90% ee,
@ o determined by HPLC analysis [Daicel Chiralcel AD-H column,
W COMe  p-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; t (major) = 61.04 min, t

(minor)= 68.43 min]; '"H NMR (300 MHz, CDCLy): & 7.95 (brs, 1H), 7.44-7.40 (m, 2H),
7.14-7.09 (m, 2H), 6.66-6.64 (m, 1H), 6.11 (dd, J=2.8, 6.1 Hz, 1H), 5.96-5.93 (m, 1H), 4.57
(t, J=7.2 Hz, 1H), 3.83 (s, 3H), 3.65 (dd, J = 7.5, 18.4 Hz, 1H), 3.44 (dd, /= 6.9, 18.3 Hz,
1H) ppm. °C NMR (75 MHz, CDCly): § 192.2, 160.9, 141.1, 132.5, 131.8, 129.6, 120.9,
117.7, 108.2, 105.7, 53.1, 45.3, 38.4 ppm. ESI-HRMS Calcd for C;sH;sBrNO; [M + H]'
336.02298, Found: 336.02375.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(4-cyanophenyl)butyric acid methyl ester
N Colorless crystal; 99% yield, Mp::125~126°C; [a]*p = +53.3 (¢ = 0.15,
EtOAc); 91% ee, determined by HPLC analysis [Daicel Chiralcel AD-H

= (0}
W COMe  column, n-hexane/i-PrOH = 90:10, 1.0 mL/min, 220 nm; t (minor) = 35.2
min, t (major)= 37.2 min]; '"H NMR (300 MHz, CDCl;): & 8.08 (br s, 1H), 7.58 (d, J=8.3 Hz,
2H), 7.36 (d, J =8.2 Hz, 2H), 6.69-6.67 (m, 1H), 6.12 (dd, J = 2.8, 5.8 Hz, 1H), 5.97-5.95 (m,
1H), 4.67 (t, J= 7.1 Hz, 1H), 3.85 (s, 3H), 3.70 (dd, /= 7.4, 18.6 Hz, 1H), 3.46 (dd, J = 6.9,
18.6 Hz, 1H) ppm. °C NMR (75 MHz, CDCls): & 191.7, 160.8, 147.6, 132.5, 131.5, 128.7,

118.5, 118.0, 110.8, 108.3, 106.0, 53.1, 45.0, 38.9 ppm. ESI-HRMS Calcd for CisHisN,O3
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[M + H]" 283.10772, Found: 283.10802.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(4-nitrophenyl)butyric acid methyl ester
NO, Light yellow oil; 85% yield; [a]”p = +34.0 (c = 0.42, EtOAc); 86% ee,
determined by HPLC analysis [Daicel Chiralcel AS-H column,

“ 0
WL COMe p-hexane/i-PrOH = 75:25, 1.0 mL/min, 220 nm; t (minor) = 21.94 min, t
(major)= 28.47 min]; '"H NMR (300 MHz, CDCls): § 8.17-8.13 (m, 2H), 8.07 (br s, 1H),
7.44-7.39 (m, 2H), 6.70-6.68 (m, 1H), 6.13 (dd, J = 2.7, 6.0 Hz, 1H), 5.99-5.96 (m, 1H), 4.73
(t,J=17.1 Hz, 1H), 3.86 (s, 3H), 3.74 (dd, J = 7.4, 18.7 Hz, 1H), 3.50 (dd, J = 6.8, 18.7 Hz,
1H) ppm. *C NMR (75 MHz, CDCl;): & 191.7, 160.8, 149.6, 147.0, 131.4, 128.8, 124.0,
118.2, 108.5, 106.2, 53.2, 45.1, 38.7 ppm. ESI-HRMS Calcd for C;sH;sN,Os [M + H]

303.09755, Found: 303.09793.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(4-trifluoromethyl)butyric acid methyl ester

CFs Colorless oil; 97% yield; [a]*p = +48.9 (c = 0.45, EtOAc); 88% ee,
Z determined by HPLC analysis [Daicel Chiralcel AD-H column,
w COMe p-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; t (major) = 43.57 min, t
(minor)= 46.51 min]; '"H NMR (300 MHz, CDCl5): 6 8.00 (br s, 1H), 7.55 (d, J = 8.1 Hz,
2H), 7.36 (d, J = 8.3 Hz, 2H), 6.67-6.65 (m, 1H), 6.11 (dd, J = 2.8, 6.0 Hz, 1H), 5.98-5.95
(m, 1H), 4.67 (t, J= 7.1 Hz, 1H), 3.83 (s, 3H), 3.70 (dd, J= 7.5, 18.5 Hz, 1H), 3.47 (dd, J =
7.5,18.5 Hz, 1H) ppm. °C NMR (75 MHz, CDCl5): & 192.0, 160.9, 146.1, 132.1, 129.4 (q, J
=32.5 Hz), 128.3, 125.7 (q, J = 3.6 Hz), 124.0 (q, J = 272.1 Hz), 117.9, 108.3, 106.0, 53.1,
452, 38.7 ppm. ESI-HRMS Caled for C;sH;sFsNO; [M + H]™ 326.09985, Found:

326.10025.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(2-chlorophenyl)butyric acid methyl ester

@ Colorless oil; 90% yield; [a]*p = +42.0 (c = 0.50, EtOAc); 85% ee,
Cl = (0]
WCOM determined by HPLC analysis [Daicel Chiralcel AD-H column,
\ NH i

n-hexane/i-PrOH =80:20, 0.5 mL/min, 220 nm; t (minor) = 120.51 min, t
(major)= 124.17 min]; 'H NMR (300 MHz, CDCL): & 8.11 (br s, 1H), 7.38-7.35 (m, 1H),
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7.19-7.14 (m, 3H), 6.65-6.63 (m, 1H), 6.10 (dd, J = 2.8, 6.0 Hz, 1H), 5.95-5.93 (m, 1H), 5.12
(dd, J=5.3,9.2 Hz, 1H), 3.83 (s, 3H), 3.73 (dd, J= 9.2, 18.2 Hz, 1H), 3.37 (dd, J= 5.3, 18.2
Hz, 1H) ppm. *C NMR (75 MHz, CDCls): 5 191.9, 161.0, 139.6, 133.3, 131.8, 129.8, 128.8,
128.2, 127.3, 117.5, 108.1, 105.8, 53.0, 44.2, 35.3 ppm. ESI-HRMS Calcd for CysH;sCINO;
[M + H]" 292.07350, Found: 292.07387.

(+)- (1H-Pyrrol-2-yl)-2-0x0-4-(3-bromophenyl)butyric acid methyl ester

@/Br Colorless oil; 94% yield; [a]”p = +41.3 (¢ = 0.80, EtOAc); 90% ee,
Mcozm determined by HPLC analysis [Daicel Chiralcel AD-H column,
o n-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; t (minor) = 49.52 min, t
(major)= 51.79 min]; '"H NMR (300 MHz, CDCls): § 7.97 (br s, 1H), 7.39-7.34 (m, 2H), 7.17
(dd, J = 1.6, 3.8 Hz, 2H), 6.67-6.65 (m, 1H), 6.11 (dd, J = 2.8, 6.0 Hz, 1H), 5.97-5.95 (m,
1H), 4.57 (t, J= 7.1 Hz, 1H), 3.84 (s, 3H), 3.67 (dd, /= 7.7, 18.4 Hz, 1H), 3.44 (dd, /= 6.7,
18.4 Hz, 1H) ppm. *C NMR (75 MHz, CDCl3): § 192.0, 160.9, 144.4, 132.2, 130.9, 130.3,
130.2, 126.5, 122.7, 117.8, 108.2, 105.8, 53.1, 45.2, 38.6 ppm. ESI-HRMS Calcd for

C1sHsBrNO; [M + H] 336.02298, Found: 336.02373.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(3-cyanophenyl)butyric acid methyl ester
@(CN Colorless oil; 90% yield; [0]”p = +38.9 (¢ = 0.35, EtOAc); 88% ee,

G/\icone determined by HPLC analysis [Daicel Chiralcel AS-H column,
o n-hexane/i-PrOH = 90:10, 1.0 mL/min, 220 nm; t (minor) = 64.16 min, t
(major)= 68.15 min]; '"H NMR (300 MHz, CDCls): & 8.08 (br s, 1H), 7.54-7.48 (m, 3H),
7.44-7.38 (m, 1H), 6.70-6.67 (m, 1H), 6.12 (dd, J = 2.8, 6.0 Hz, 1H), 5.97-5.95 (m, 1H), 4.65
(t, J=7.1 Hz, 1H), 3.86 (s, 3H), 3.71 (dd, J = 7.4, 18.6 Hz, 1H), 3.47 (dd, J = 6.9, 18.7 Hz,
1H) ppm. C NMR (75 MHz, CDCl): & 191.7, 160.7, 143.8, 132.4, 131.6, 131.4, 130.7,
129.5, 118.5, 118.0, 112.6, 108.3, 106.0, 53.1, 45.0, 38.4 ppm. ESI-HRMS Calcd for

Ci6H1sN,O3 [M + H]' 283.10772, Found: 283.10812.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(3-nitrophenyl)butyric acid methyl ester
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@/NOZ Light yellow oil; 87% yield; [a]*p =+34.5 (¢ = 0.65, EtOAc); 89% ee,
MC%W determined by HPLC analysis [Daicel Chiralcel AD-H column,
b n-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; t (minor) = 103.69 min, t
(major)= 106.66 min]; 'H NMR (300 MHz, CDCl;): § 8.14-8.08 (m, 2H), 8.04 (br s, 1H),
7.60 (d, J = 7.7 Hz, 1H), 7.51-7.46 (m, 1H), 6.70-6.68 (m, 1H), 6.13 (dd, J = 2.9, 6.0 Hz,
1H), 5.98-5.96 (m, 1H), 4.73 (t,J= 7.1 Hz, 1H), 3.86 (s, 3H), 3.76 (dd, J= 7.6, 18.7 Hz, 1H),
3.51 (dd, J = 6.7, 18.7 Hz, 1H). °C NMR (75 MHz, CDCls): & 191.8, 160.8, 148.5, 144.3,
134.1, 131.6, 129.7, 122.7, 122.2, 118.1, 108.5, 106.2, 53.2, 45.2, 38.6. ESI-HRMS Calcd

for C1sH;sN,Os [M + H]" 303.09755, Found: 303.09796.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(4-methylphenyl)butyric acid methyl ester

é Light yellow oil; 96% yield; [a]”b = +55.3 (¢ = 0.28, EtOAc); 91% ee,
Z determined by HPLC analysis [Daicel Chiralcel AD-H column,
W CO:Me - p_hexane/i-PrOH = 97:3, 0.5 mL/min, 220 nm; t (minor) = 72.52 min, t

(major)= 75.78 min]; "H NMR (300 MHz, CDCLs): & 7.91 (br s, 1H), 7.12-7.08 (m, 4H),
6.62-6.59 (m, 1H), 6.09 (dd, J=2.7, 6.0 Hz, 1H), 5.96-5.93 (m, 1H), 4.57 (t, J = 7.3 Hz, 1H),
3.81 (s, 3H), 3.64 (dd, J = 7.6, 18.1 Hz, 1H), 3.44 (dd, J = 6.9, 18.1 Hz, 1H), 2.30 (s, 3H).
13C NMR (75 MHz, CDCLy): & 192.5, 161.0, 138.9, 136.6, 133.3, 129.4, 127.7, 117.3, 108.0,
105.3, 52.9, 45.5, 38.6, 20.9. ESI-HRMS Calcd for Ci6H;sNOs [M + H]* 272.12812, Found:
272.12847.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(4-methoxyphenyl)butyric acid methyl ester
OMe Colorless oil; 82% yield; [a]*p = +45.3 (c = 0.38, EtOAc); 88% ee,
determined by HPLC analysis [Daicel Chiralcel AD-H column,

“ 0
W COMe  p-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; t (minor) = 71.59 min, t
(major)= 76.06 min]; '"H NMR (300 MHz, CDCls): § 7.93 (br s, 1H), 7.17-7.12 (m, 2H),
6.85-6.80 (m, 2H), 6.64-6.61 (m, 1H), 6.10 (dd, J= 2.7, 6.0 Hz, 1H), 5.96-5.93 (m, 1H), 4.56
(t, J=7.2 Hz, 1H), 3.81 (s, 3H), 3.77 (s, 3H), 3.63 (dd, J = 7.5, 18.0 Hz, 1H), 3.43 (dd, J =
7.1, 18.0 Hz, 1H). °C NMR (75 MHz, CDCls): & 192.6, 161.1, 158.6, 134.0, 133.5, 128.9,

117.3, 114.1, 108.1, 105.3, 55.2, 53.0, 45.6, 38.2. ESI-HRMS Calcd for C;sH;sNO4 [M + H]"
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288.12303, Found: 288.12333.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(3-methylphenyl)butyric acid methyl ester

@( Light yellow oil; 90% yield; [a]*p = +64.6 (¢ = 0.32, EtOAc); 90% ece,
C\K\icozlwe determined by HPLC analysis [Daicel Chiralcel AS-H column,
Lo n-hexane/i-PrOH = 90:10, 1.0 mL/min, 220 nm; t (minor) = 15.46 min, t
(major)= 16.59 min]; '"H NMR (300 MHz, CDCls): § 7.92 (br s, 1H), 7.22-7.17 (m, 1H),
7.05-7.03 (m, 3H), 6.64-6.62 (m, 1H), 6.10 (dd, J = 2.8, 5.9 Hz, 1H), 5.97-5.94 (m, 1H), 4.57
(t, J=7.2 Hz, 1H), 3.82 (s, 3H), 3.67 (dd, J = 7.7, 18.1 Hz, 1H), 3.45 (dd, J = 6.7, 18.2 Hz,
1H), 2.31 (s, 3H). °C NMR (75 MHz, CDCl3): & 192.5, 161.1, 141.8, 138.4, 133.2, 128.6,
128.5, 127.8, 124.8, 117.3, 108.1, 105.4, 53.0, 45.4, 38.9, 21.4. ESI-HRMS Calcd for

C16H1sNO; [M + H]' 272.12812, Found: 272.12844.

(+)-4-(1H-Pyrrol-2-yl)-2-0x0-4-(3-methoxyphenyl)butyric acid methyl ester

@/OW Colorless oil; 86% yield; [a]*p = +56.6 (¢ = 0.30, EtOAc); 92% ee,
Mcozm determined by HPLC analysis [Daicel Chiralcel AD-H column,
b n-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; t (minor) = 72.45 min, t
(major)= 75.50 min]; '"H NMR (300 MHz, CDCls): 6 7.94 (br s, 1H), 7.25-7.20 (m, 1H),
6.84-6.76 (m, 3H), 6.65-6.63 (m, 1H), 6.10 (dd, J=2.9, 5.9 Hz, 1H), 5.98-5.96(m, 1H), 4.59
(t, J=7.2 Hz, 1H), 3.83 (s, 3H), 3.77 (s, 3H), 3.67 (dd, J = 7.7, 18.2 Hz, 1H), 3.46 (dd, J =
6.7, 18.2 Hz, 1H). °C NMR (75 MHz, CDCls): & 192.3, 161.0, 159.8, 143.5, 132.9, 129.7,
120.1, 117.4, 113.7, 112.2, 108.0, 105.4, 55.1, 52.9, 45.3, 38.9. ESI-HRMS Calcd for

Ci6H1sNO4 [M + H]" 288.12303, Found: 288.12325.
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HPLC chromatograms for indole adducts

Daicel Chiralcel AD-H, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; t (minor) = 13.41 min, t (major)=

15.84 min]; 99.7%ee

CO,Me
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N
H

VWD1 A, Wav elength=254 nm (LIULEI\11120103.D)
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; 99.5% ee

Cre
CO,Me
Qals
N

H
VWD1 A, Wav elength=220 nm (LIULEI\11122804.D)
mAU ]
2000
e &
1500 § e,é."}
vv&
1000+
500
4
g
: =
0 2 2 6 8 10 B 14 mi
#  Time Area  Height Width Area% Symmetry
11.174 75.7 3.7 0.3424 0.240 1.039
2 13229 315485 1327.7 0396  99.760 0.894
VWD1 A, Wav elength=220 nm (LIULEI\11122802.D)
mAU ]
350
300
250+ 0;\62
g
200 S 2 .5,5%&’»’«
150+ $®0
100+
50+
7 ! ! ! | ! ! / | | | | | ‘\ .
0 2 4 6 8 10 12 14 mil

#  Time Area  Height Width Area% Symmetry
1 10976 3383.1 1819 03099 49.990 0.866
2 13248 3384.6 1494  0.3776 50.010 0.899
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Daicel Chiralcel AD-H column), n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; 99.7% ee

{ CO,Me
o}

N
H

VWD1 A, Wav elength=220 nm (LIULEI\11121503.D)

mAU ]

1400

1200

1000 . \Qy’”@b

] g
800 b

600

400

] &

200 8 .’9??’

=4

0 -

0 2 4 6 8 1 ‘ 12 i
#  Time Area  Height Width Area% Symmetry

10.959 19.7 1.2 02732 0.120 0.864
2 12.089 16436.5 7982 0.3432 99.880 0.894

VWD1 A, Wav elength=220 nm (LIULEI\11121501.D)

mAU ]

175

150

125—5

100 >

i g o &
75 2@'5'(5 g .’\””Q@

] e
50|

254

S S S S S M - S Vo

#  Time Area  Height Width Area% Symmetry
1 10959 1309 724 03015 50.046 0.901
2 12.098 1306.6  65.1 0.3343 49954 00917
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Daicel Chiralcel AD-H column, n-hexane / i-PrOH = 80:20, 1.0 mL/min, 220 nm; 99.9% ee

Cl

e
COzMC
Qs
N

H
VWD1 A, Wav elength=220 nm (LIULEI\12011005.D)
mAU ]
500
400 ,5\
g
3004 ﬁv«’
200+
100 &
g o
0 ki :
2 ‘ i g } ‘ 1 B 14 mi
#  Time Area  Height Width Area% Symmetry
8.957 2.2 1.6E-1  0.2362 0.031 0.971
2 12,676 70163 306.3 0.3818 99.969 0.905
VWD1 A, Wav elength=220 nm (LIULEI\12011001.D)
mAU ]
400
300 8 é.“@q
ox” o
g &
200 &o“"
100
0 L
0 2 4 ¢ 8 1 12 14 mi
#  Time Area  Height Width Area% Symmetry

9.087  4209.1 2642  0.2655 50.079
2 12,62 41958 1854 03772 49.921

0.861
0.909
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; 99.8% ee

F

N

H
VWD1 A, Wav elength=254 nm (LIULEN\11120905.D)
mAU ]
250~
200+
150+
100
50 o
e
o /\@
S 4
&
0 ‘gv T
T T T T T T T T
0 2 4 6 8 10 12 14 16

#  Time Area  Height Width
12.04 3.8 1.7E-1

Area%  Symmetry
0.3614  0.095 0.966

2 16996 39594 1345 0.4908 99.905 0.86
VWD A, Wav elength=254 nm (LIULEI\11120906.D)
mAU ]
175+
150
125
100+
g
75 g »(15{’b
> & <
bl g &
50 o
=
0 — : :
0 2 8 10 12 14 16 18 mi

#  Time Area  Height Width Area% Symmetry
1 12.009 12233 564 03617 49985 0.978
2 16969 1224.1 38.8  0.526  50.015 0.778
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Daicel Chiralcel AD-H column, n-hexane / i-PrOH = 80:20, 1.0 mL/min, 220 nm; 99.1% ece

Br

N

H
VWD1 A, Wavelength=254 nm (LIULEI\11120302.D)
mAU ]
140
120{
100;
80 . _4}“‘;9
o0 &
40
2] 5 @'f;?
0 J—Qv—'_‘*ﬂ.?@(b.
‘ 2.‘5‘ T “.3 T 7‘.5‘ o 1‘0 T ‘12‘.5‘ o 1‘5 o ‘17‘.5‘ T 2‘0 o ‘22‘.5 mil
#  Time Area  Height Width Area% Symmetry
1 13.287 102 S5.1E-1  0.3351 0.448 0.968
2 21.677 2275 58 0.6537 99.552 0.877
VWD1 A, Wav elength=254 nm (LIULEI\11120303.D)
mAU
120
100
] .
60 8 __@“%
o oS
0] E@"SA\B
A
0 : ;
| T - T - S T X S T 2 R T R
#  Time Area  Height Width Area% Symmetry
1 13.156 1073.7 46 0.389  49.921 0.88
2 21539 10771 277  0.6492 50.079 0.901
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; 99.7% ee

NC

N

H

VWD1 A, Wav elength=220 nm (LIULEI\12011007.D)

60—

40

20 jt N
] ®
@ N
] & o
S 5
1 QA&
0 .\ ol

#  Time Area  Height Width Area% Symmetry
22.089 3.1 7.6E-2 0.6926  0.144 0.905
2 32568 21859  36.1 1.0086 99.856 0.933

R VWD1 A, Wav elength=220 nm (LIULEI\12011003.D)
mAU

60+
40 g;?._\o";\ o \q’):'\\
R N |

#  Time Area  Height Width Area% Symmetry

1 22129 1496.5 36 0.692 50.063 0.893

2 32545 14927 246 1.0126  49.937 0.916
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; 99.7% ee

0,N

COzMC
Qs

N
H
VWD1 A, Wav elength=220 nm (LIULEI\12011008.D)
mAU
250
150 A
g &

100+ ;Y@
NS b

#  Time Area  Height Width Area% Symmetry
24.205 9 1.7E-1  0.8947  0.158 0.832

2 3122 56769  99.7 09488 99.842 0.929

R VWD1 A, Wav elength=220 nm (LIULEI\12011004.D)
mAU

300
250
200 55?(&;3 s
150 & §_®¢Q@
100+ N
504
0 A

#  Time Area  Height Width Area% Symmetry

1 24134 65244 1469  0.7403 49.228 0.888

2 312 6729 118.2 0.9491 50.772  0.925
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Daicel Chiralcel AD-H column, n-hexane / i-PrOH = 80:20, 1.0 mL/min, 220 nm; 99.6% ee

F;C

v,

\ COzMe
(6]

N
H
VWD1 A, Wav elength=220 nm (LIULEN12011006.D)
mAU |
800;
] 2 \,@“@
600 QS
i -
200;
© Q;DP@
: = \
0 2 i & 3 1 12 14 mi
#  Time Area  Height Width Area% Symmetry
8.916 21.5 1.3 0.267 0.172  0.941
2 12563 12471.6 546.5 0.3804 99.828 0.885
B VWD1 A, Wav elength=220 nm (LIULEI\12011002.D)
300%
zso—f {}9@‘*
200 ‘i@'&% o
] g o
150} S
100;
o] :
#  Time Area  Height Width Area% Symmetry
1 8.882 3208.8 196.8  0.2718 50.030 0.839
2 12,533 32049 1423 0.3753 49.970 0.903
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Daicel Chiralcel AS-H column, n-hexane/i-PrOH = 85:15, 1.0 mL/min, 220 nm; 99.3% ee

VWD1 A, Wav elength=220 nm (LIULEI\12041305.D)

#  Time Area  Height Width Area% Symmetry
13.793 215  97E-1 03689 0314 1.25
2 1471 6839.4 2399 04752 99.686 0.929

VWD1 A, Wav elength=220 nm (LIULEI\12041304.D)

#  Time Area  Height Width Area% Symmetry
13.8 1649.5 63 0.4365 49910 0.933
2 14743 16555 58.1 0.4745 50.090 0.953
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; 99.2% ee

N

H

VWDT A, Wav elength=254 nm (LIULEIV11120907.D)
mAU ]
350
300
250
©
200 5 9?»61
150 il
100
50] © \J’\
2 &
0 T T T T T T “g‘s‘ T T T
0 25 5 7.5 10 12.5 15 17.5 20
#  Time Area  Height Width Area% Symmetry
13.806 19.8 9.1 03648  0.392 0.888
2 18.087 5017.8 152.4  0.5487 99.608 0.749
VWD1 A, Wav elength=254 nm (LIULEI\11120902.D)
mAU ]
350—?
300
zso—f
200 i3
] o @@,}
150 s @?’«
] N § 5
~ &
100 S
50—?
2‘.5 é 7‘.5 1‘0 12‘.5 1‘5 17‘.5 2‘0

#  Time Area  Height Width Area% Symmetry
1 13.605 3269.2 1357 04016 50.010 0.783
2 17926 32679 101.2  0.5384 49.990 0.792



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

Daicel Chiralcel AS-H column, n-hexane / i-PrOH = 85:15, 1.0 mL/min, 220 nm; 94% ee

MeQ

@\/Qcozm

N
H
VWD1 A, Wav elength=220 nm (LIULEI\12041308.D)
mAU
80
60+
40+ [
%
20 &
\ g o
0 T T T T fgr—/‘\ T T
#  Time Area  Height Width Area% Symmetry
26.34 79.5 1.7 0.7708 3.076  1.007
2 33.617 2504.6 24.1 1.7338 96.924 0.767
R VWD1 A, Wav elength=220 nm (LIULEI\12041307.D)
mAU
60+
40
20
0 L

#  Time Area  Height Width Area% Symmetry
26336 2929.8 54.3 0.8987 50.039 0.916
2 33.659 29252 284 1.7154 49.961 0.778
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; 99.6% ee

)
WC%MG

N
H
VWD1 A, Wav elength=254 nm (LIULEI\11121006.D)
mAU

500

200+

100 P

0/-(\%
#  Time Area  Height Width Area% Symmetry
1 9.816 10.8 6.2E-1 0.2904  0.195 0.999
2 13245 55313 236 0.3622  99.805 0.741
VWD1 A, Wav elength=254 nm (LIULEI\11121004.D)
mAU

150

125+

100+ 6\%(1:\

75 i@‘-\ o

50 gv@q;-
#  Time Area  Height Width Area% Symmetry
1 9.843 1076.2 633 0.2833 50.426 0.83
2 13295 1058 46 0.3832 49.574 0.87
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; 97% ee

)

COzMC
\ (6]
N
H
B VWD1 A, Wav elength=220 nm (LIULEI\12011012.D)
400
350
300
250
200 . @‘L&
< 8
50 o .b%’q:g&)‘b
0 N =
0 5 L ¢ I 1 1 mi
#  Time Area  Height Width Area% Symmetry
1 8.395 48.7 39  0.2096 1.516  0.901
2 11.138 24928 1334  0.3115 98.484 0.896
VWD1 A, Wav elength=220 nm (LIULEI\12011010.D)
mAU ]
300 %&'3‘
200 E\?@é?p
100
ol
#  Time Area  Height Width Area% Symmetry
1 8377 3305.1 231.7 0.2378 50.018 0.854
2 11.114 33027 173.2 03177 49982 0.892
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; 98.6% ee

MeO.
COaMe
O &

N
H

VWD1 A, Wav elength=254 nm (LIULEN\11120909.D)

250
200 9 V‘@:b\/‘\
100+
50 ] § ,&‘@%
0 5
0 ‘ 2‘.5 e J’) e 7!5 o 1b 12‘5 1‘5 ‘ 17‘5 2‘0 22‘.5 mi‘
#  Time Area  Height Width Area% Symmetry
1 14.983 44.7 1.9 03944  0.706 0.959
2 22,635 6281.7 1553 0.674  99.294 0.89
VWD1 A, Wav elength=254 nm (LIULEN\11120910.D)
mAﬁm,
120+
100
60 S .\,39";5
2 I
40| R
A
i 5 : % % s 5 s % F Pa—
#  Time Area  Height Width Area% Symmetry
1 14842 11604  43.1 0.4488 50.979 0.727
2 22594 11159 27.8  0.6702 49.021 0.913
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Daicel Chiralcel OJ-H column, n#-hexane / i-PrOH = 70:30, 0.9 mL/min, 220 nm; 98% ee

N
H
VWD1 A, Wav elength=220 nm (LIULEI\12011301.D)
mAU |
80+
60+
40 3 A.@‘é\s@’
20
&
0 . wz\
2‘0 4‘0 6‘0 8‘0 160 150 14‘10 1(‘30 1é0
#  Time Area  Height Width Area% Symmetry
62.413 220.2 1 3.6054 1.044 0.823
2 164.071 20873.6 29 12.0014 98.956 0.723
VWD1 A, Wav elength=220 nm (LIULEI\12011302.D)
mAU
50+
40|
30 "
4
20-| &5
e o
g &
10| % 5
,_?5
0l L . L T
2‘5 5‘0 7‘5 160 1%5 1%0 1%5 260

#  Time Area  Height Width Area% Symmetry
64.673  5222.8 18.8  4.6226 50.884 0.739
2 169.743 5041.3 6.8 12.3421 49.116 0.819



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

Daicel Chiralcel AD-H column, n-hexane / i-PrOH = 80:20, 1.0 mL/min, 220 nm; 99.5%ee

Cl o
N

H
VWD1 A, Wav elength=254 nm (LIULEI\11120907.D)
mAU ]
175%
150
125—?
100—? 5
75
50
zs—f ~ %@@
2
0 il
2‘.5 ‘ ‘ ‘ ‘ é ‘ ‘ ‘ ‘ 7‘.5 ‘ ‘ ‘ ‘ 1b ‘ ‘ ‘ ‘ 12‘.5 ‘ ‘ ‘ ‘ 1‘5 ‘ ‘ ‘ ‘ 17‘.5 ‘ ‘ ‘ Zb mi
#  Time Area  Height Width Area% Symmetry
15511 23352 83 0.4359  99.709  0.868
2 18512 6.8 2.2 0.526 0.291 0.85
VWD1 A, Wav elength=254 nm (LIULEI\11120908.D)
mAU ]
80—
60—+
40 $
1 8 é’ﬁb N
1 3@7." g vﬁ)@.
0 25 5 75 10 125 15 175 2 225 mi

#  Time Area  Height Width Area% Symmetry
15.556 665 237 0468  50.183 0.896
2 18.542  660.1 19.3 0.5688 49.817 0.844
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 85:15, 0.5 mL/min, 220 nm; 99.2% ee

CO,Me

N
H

VWD1 A, Wav elength=220 nm (LIULEI\12011102.D)
mAU

350

300

250

200

150+

100+

50

#  Time Area  Height Width Area% Symmetry
38265 359 95 0.6334  0.381 1.29
2 39.846 93904 171.6 09121 99.619 0.877

VWD1 A, Wav elength=220 nm (LIULEI\12011101.D)

1004

80—

60+

40

20

0 5 10 15 20 25 30 35 40 mil

#  Time Area  Height Width Area% Symmetry
1 38137 2494.1 48.1 0.8648 48.985 0.886
2 39758 25974  46.6 0929 51.015 09
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 80:20, 1.0 mL/min, 220 nm; 96.3% ee

MeO,C 0
N

H

VWD1 A, Wav elength=220 nm (LIULEI\12011014.D)
mAU

60+

50 -

40

30+

20 o

mi

#  Time Area  Height Width Area% Symmetry
1 46323 463 6.1 1.28 1.853 1.151
2 61.724 2452.6 19.8  2.0653 98.147 0911

VWD1 A, Wav elength=220 nm (LIULEI\12011011.D)

35+

30+

25

20

T
0 10 20 30 40 50 60 70 mi

#  Time Area  Height Width Area% Symmetry
1 46.166 5894 6.2 1.5772  50.216 0.863
2 61.649 5843 4.6 2.1045 49.784 0.859
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HPLC chromatogram for pyrrole adducts

Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; 92% ee

VWD1 A, Wav elength=220 nm (LIULEI\12011305.D)

100+

80—

60+

40

20

#  Time Area  Height Width Area% Symmetry
45.544 117 25 0.7934 3944 0.943
2 47202 2850.1 50 0.9495 96.056 0.856

VWD1 A, Wav elength=220 nm (LIULEI\12011304.D)
mAU

40|

30+

20—

o D
G v
4 7 v
10 g q_r@ g @'L
s & Q &
S S
04
.
-10 T 7 T T T T T T
32.5 35 37.5 40 42.5 45 47.5 50

#  Time Area  Height Width Area% Symmetry
1 45648 5859 11.1 0.8799 49.733  0.905
2 47342 5922 104 09498 50.267 0.878
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 98:2, 0.5 mL/min, 220 nm; 92% ee

@ 0
N CO,Me

B VWD1 A, Wav elength=220 nm (LIULEI\12032003.D)

100

40

20

090 160 11‘0 1%0 1%0 140 mi
#  Time Area  Height Width Area% Symmetry

122.052 293.6 2.6 1.8841 3.785 1.129
2 126.705 7463.8 50.2 24792 96.215 0.768

B VWD1 A, Wav elength=220 nm (LIULEI\12032002.D)

60+

50—

40

i g .rﬁ&@ g o

2041 (;'vﬁzrb Ev&e'rb.

;0 160 11‘0 1%0 o o 1%0 140 mi
#  Time Area  Height Width Area% Symmetry

121.965 2578.5 183 2353  49.845 0.806
2 127.004 2594.6 172 25192 50.155 0.819
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; 90% ee

Cl

(0]

NH

VWD1 A, Wav elength=220 nm (LIULEI\12011903.D)
mAU ]
250
200
o QQQ'.\
150 E@@‘"'N
100+
50| o
§ &
&
0
R S S S S S
#  Time Area  Height Width Area% Symmetry
58.55 10000.1 138.1 1.2065 95.316 0.809
2 63.67 4914 6.8 1.2067  4.684 0.887
VWD1 A, Wav elength=220 nm (LIULEI\12011901.D)
mAU ]
80
60
‘1;3) o
40 5;@'5'@0 §_ éfﬁb&g)
w@
20
ol
% 40 a5 50 s 60 6

#  Time Area  Height Width Area% Symmetry
59.336  2602.1 36.4 1.19 50382 0.87
2 64326 25627 329 1.2987 49.618 0.821
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; 90% ee
Br

0,

NH

VWDT A, Wav elength=220 nm (LIULEN\12011802.D)
mAU ]
250
200+ >
)
< \@(3
< N
S 4
= &
ot
150+
100
50 &
@© Q\'
3 <
3 4
@
&
0
T T T T T T T T
35 40 45 50 55 60 65 70 mi

#  Time Area  Height Width Area% Symmetry
61.044 116599 1544 1.2587 95.098 0.804
2 68428 601 7.7 1.2972 4902 0.891

VWD1 A, Wav elength=220 nm (LIULEI\12011801.D)

mAU
140+

120

1004

80

60 -

40

20

35 40 45 50 55 60 65 70 mi

#  Time Area  Height Width Area% Symmetry
61.215 55173 73.4 1.253 50.752  0.836
2 68406 5353.8 633 1.4106 49.248 0.778
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 90:10, 1.0 mL/min, 220 nm; 91% ee

VWD1 A, Wavelength=220 nm (LIULEI\12032709.D)
mAU

200

150

100+

50

5 10 15 20 25 30 35 40 mi

#  Time Area  Height Width Area% Symmetry
35.2 302.3 7 0.7198  4.535 0.899
2 372 63649 112 0.9475 95.465 0.784

VWD1 A, Wav elength=220 nm (LIULEI\12032708.D)
mAU

80—

60 -

40+

3 A
2 5
9 2
Ry \’\" 8 \\Q’v
NF Qs
‘IQ/?@ S @
o
ZO M M
0 N
T T T T T T T T
0 5 10 15 20 25 30 35 40 mil

#  Time Area  Height Width Area% Symmetry
35.234 1143 226  0.8416 49.525 0.866
2 37305 11649 213 0.9096 50.475 0.825
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Daicel Chiralcel AS-H column, n-hexane / i-PrOH = 75:25, 1.0 mL/min, 220 nm; 86% ee
N02

Q.

NH

VWD1 A, Wav elength=220 nm (LIULEN\12041302.D)
mAU

60

50

40+

30

>
5 &
20 %?56‘"
SK
10 ] «vfg’
(=] q,’b'
&
0 N
T T T T T T
0 5 10 15 20 25 30 min

#  Time Area  Height Width Area% Symmetry
21939  75.6 1.7 0.7579  7.031 0.899
2 28467 9993 15.8 1.0563 92.969 0.884

VWD1 A, Wav elength=220 nm (LIULEI\12041301.D)

40—

30

#  Time Area Height Width Area% Symmetry
21.823  793.1 159  0.8313 50.666 0.891
2 28348 7722 12.4 1.0409 49.334 0.905
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; 88% ee

VWD1 A, Wav elength=220 nm (LIULEI\12011904.D)

R IR [T S e R R R [ '
30 32.5 35 37.5 40 42.5 45 47.5

#  Time Area Height Width Area% Symmetry
1 43572 98242 1733  0.9447 93.853 0.743
2 46514 6435 11.5 09317  6.147 0.873

VWD1 A, Wav elength=220 nm (LIULEI\12011902.D)

mAU ]
140-|

120
100
80
60
40-]

20|

o o [ S R o o o '
30 32.5 35 37.5 40 42.5 45 47.5

#  Time Area  Height Width Area% Symmetry
43712  2487.1 445 09305 50.084 0.821
2 46515 24788 421 0.9818 49916 0.845



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

Daicel Chiralcel AD-H column, n-hexane/i-PrOH =80:20, 0.5 mL/min, 220 nm; 85% ee

cr i 0

N COzMe

\NH

VWD1 A, Wav elength=220 nm (LIULEN\12040604.D)

#  Time Area  Height Width Area% Symmetry
120.505 884  7.8E-1 1.8806  7.384 1.253
2 124.172 1108.8 79 2333 92.616 0.887

VWD1 A, Wav elength=220 nm (LTULEI\12040602.D)
mAU ]
25|
20|
15
10 o
=3 ,\P‘%v §6q
8 &8 &
S o 5
5] S &
0 ____V_JAA
T T T T T T
70 80 90 100 110 120 130 mi

#  Time Area  Height Width Area% Symmetry
120369  587.5 44 22062 49975 0.905
2 124391 588.1 43 22961 50.025 0.824
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Daicel Chiralcel AD-H column, n-hexane / i-PrOH = 95:5, 0.5 mL/min, 220 nm; 90% ee

VWD1 A, Wavelength=220 nm (LIULEN12012003.D)

mAU
225+
200+
175+
150+
125+
100+
75+
50+

254

30 35 40 45 50 55 60

#  Time Area  Height Width Area% Symmetry
4952 2557 4.7 0.9008  4.847 0.944
2 5179 5018.7  78.1 1.071 95.153  0.865

VWD1 A, Wav elength=220 nm (LIULEN12012001.D)

704

60

504

40

307 @P-;L o2
5 N 8 &
S & IS

20 & ?,?SQ’

" M

0 T
T T T T T
30 35 40 45 50 55

#  Time Area  Height Width Area% Symmetry
50.638 1008.3 16.6 1.0099 49.683 0.896
2 52968 1021.2 15.9 1.07 50317 0.88
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Daicel Chiralcel AS-H column, n-hexane / 1-PrOH = 90:10, 1.0 mL/min, 220 nm; 88% ee

o
(6]

NH

VWD1 A, Wav elength=220 nm (LIULEI\12041108.D)

50|
40
30|

20

#  Time Area Height Width  Area% Symmetry
64.162 219 2 1.7875 5725 1.117
2 68.146 36063  26.1 2.2986 94.275 0.721

VWD A, Wav elength=220 nm (LIULEN12041107.D)
mAU ]
35
30
25
20
15
© »
] (}'L ¥
10 g & g &
¥ 5 = &
< @ <
P oF
] M
0 S
I T
45 50 55 60 65 70 75 80

#  Time Area Height Width Area% Symmetry
64.409 653.2 53  2.0373 48.987 0.924
2 68.688 680.2 53 21229 51.013 0.897
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Daicel Chiralcel AD-H column, n-hexane / 1-PrOH = 95:5, 0.5 mL/min, 220 nm; 89% ee

©/ NO;
(0)

NH

VWD1 A, Wav elength=220 nm (LIULEI\12031302.D)

40

304

20

#  Time Area  Height Width Area% Symmetry
103.686 86 9.6E-1 14987 5246 1.753
2 106.659 1553.2 11.8  2.1951 94.754 0.831

VWD1 A, Wav elength=220 nm (LIULEN\12031301.D)

504

40+

30

20

©
s e@@% o
10| a4
%QQA %@fb
ol A N
L |
80 % 100 110 120

#  Time Area  Height Width Area% Symmetry
102.706 540.7 4.5 2.0027 49.290 0.819
2 10585 5563 4.5 2.0532  50.710 0.96
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 97:3, 0.5 mL/min, 220 nm; 91% ee

VWD1 A, Wav elength=220 nm (LIULEN12031904 D)
300—?
zso—f
zoo—f
150—?
100—?

50|

#  Time Area  Height Width Area% Symmetry
72.517 714 9.6 1.2449 4459 1.001
2 75776 15296.7 170 1.4996 95.541 0.816

VWD1 A, Wav elength=220 nm (LIULEN12031903.D)
mAU ]
400
300
A
o g
3 ,\é\q‘ o %Qb(‘b
] o [N
i < & © &
200 e e
100
0 S
| ! ! | | | | |
50 55 60 65 70 75 80 85 90

#  Time Area  Height Width Area% Symmetry
71.534 15793.7 181.5 1.4505 49.600 0.849
2 74872 16048.2 174.7 1.5314 50.400 0.84
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Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; 88% ee

OMe
Z 0
\\ CO,Me
NH
VWD1 A, Wav elength=220 nm (LIULEN\12030801.D)
mAU ]
25+
20
A
15 g .q@t@
e
10+
5 o,’\(;\
) g &
] < &
]
T
#  Time Area  Height Width Area% Symmetry
1 71.592 60.5 7.8E-1  1.2905 5.782 0.709
2 76.06 986.2 10.8 1.5241 94.218 0.837
VWD1 A, Wav elength=220 nm (LIULEN\12030802.D)
mAU ]
17.5—?
15
12,55
0]
1 o
7.5 S ‘;,“@ 3 b@v‘h
1 ;v@""' E@”'
5 ~
0] - ‘
- S W S M S S S-S

#  Time Area  Height Width Area% Symmetry
1 71307 4578 54 1.4086 49.747 0.841
2 7578 4624 52 1.4924 50.253 0.839
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Daicel Chiralcel AS-H column, n-hexane/i-PrOH = 90:10, 1.0 mL/min, 220 nm; 90% ee

VWD1 A, Wav elength=220 nm (LIULEI\12041202.D)
mAU

175—?
150—?
125—?
100—?
75—?
50|

25

#  Time Area  Height Width Area% Symmetry
15.459 162.4 6.9 0.3936  4.639 00913
2 16587 3337.8 1185 0.4695 95.361 0.967

VWD1 A, Wav elength=220 nm (LIULEI\12041201.D)

35
30
25

20

#  Time Area  Height Width Area% Symmetry
15.427 293.2 11.3 0.4331 50.066 0.894
2 16568 2924 10.6  0.4596 49934 1.007



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

Daicel Chiralcel AD-H column, n-hexane/i-PrOH = 95:5, 0.5 mL/min, 220 nm; 92% ee

©/OME
(0]

\ N CO2M6
NH
VWD1 A, Wav elength=220 nm (LIULEI\12022802.D)
mAU ]
17.54
154
12.54
N
N
] ,f)
10| 3 A
6 &
e
7.5
5]
\J
R
2.5 3 ®
< 5
e
0 e
T T T T T T T T
50 55 60 65 70 75 80 85 90

#  Time Area  Height Width Area% Symmetry
1 72454 282  4.1E-1 1.14 3.741 1.146
2 75502 725 8.1 1.4829 96.259 0.888

VWD1 A, Wav elength=220 nm (LIULEI\12022801.D)

#  Time Area  Height Width Area% Symmetry
1 76.008 152.1 1.8 1.4477 50.438 0.871
2 79.22 149.5 1.6 1.5404 49.562 0.871
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"H NMR and C NMR Spectra for indole and pyrrole adducts
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