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General information

NMR were recorded on Varian Mercury Plus 500 and 400 instruments at 500
MHz or 400 MHz (‘"H NMR), 125 MHz (**C NMR), as well as 376 MHz (‘’F NMR).
Chemical shifts were reported in ppm down field from internal MesSi and external
CF;COOH, respectively. MS were recorded on a VG-7070E or HP 5988A
spectrometer using the EI method. HPLC analyses were carried out on a Hewlett

Packard Model HP 1200 instrument.

Experimental section

Unless otherwise noted, all commercially available compounds and solvents were
used as provided without further purification. All trifluoroacetophenone substrares
were prepared by previous method.! The chiral phosphoric acids® and N-triflyl

phosphoramides® were synthesized according to the literatures.

Theoretical study
Calculations were performed using the Gaussian 03 Program.' Geometries were
optimized by the B3LYP’ method with the 6-31G** basis set. Population analyses

were performed by the natural bond orbital method at the same level.

Figure SI. The 3D structures of acetophenone and trifluoroacetophenone. Bond
lengths are in A and NPA charges are also listed with underline and in italic type.
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Note: Figure SI shows the significant changes of the carbonyl functionality resulting
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from the F-substitute: (i) the C1-O bond length decreases (ii) the charges on the
carbon and oxygen atoms in the carbonyl group are changed from 0.57 ( C ) and —0.55
(0),t00.47 (C)and —0.55 ( O), respectively. (iii) the energy of the LUMO (1* ¢-0)
is lowered from -1.48 eV to -2.25 eV, which might indicate that trifluoroacetophenone

can be more reactive than acetophenone.

Bransted Acid-catalyzed diarylation of acetophenone:

To a flame-dried reaction tube was added indole (30.4 mg, 0.26 mmol), acetophenone
(37.0 mg, 0.31 mmol), chiral phosphoric acid (9.7 mg, 0.013 mmol), and solvent
(CH,Cly, 0.3 mL). After the solution was stirred for 168 h at room temperature (25 °C),
the crude product was purified directly by flash column chromatography with ethyl
acetate/petroleum ether (1:10 to 1:5) to afford the bisindole product (42.3 mg, 96.8%
yield). (Notes: no any product was observed at 0 °C for 168 h).

Brognsted Acid-catalyzed arylation of 1-(1H-indole-3-yl)-1-

phenylethanol:

To a flame-dried reaction tube was added indole (20.0 mg, 0.17 mmol), 1-(1H-indole-
3-yl)-1-phenylethanol ® (40.3 mg, 0.17 mmol), chiral phosphoric acid 1 or N-triflyl
phosphoramide (0.0085 mmol), and solvent (CH»Cl,, 0.3mL). After the solution was
stirred for 10 min, the reaction was complete. The crude product was purified directly
by flash column chromatography with ethyl acetate/petroleum ether (1:10 to 1:5) to
afford the bisindole product in quantitative yield (57.1 mg).

3-(1-(1H-indole-3-yl)-1-phenylyl)-1H-indole
mp: 82-84 °C; 'H NMR (500 MHz, CDCl3) & [ppm] 7.90 (br, 2H), 7.41 (d, J= 7.5 Hz,



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

2H), 7.34 (dd, J = 8.0, 5.5 Hz, 4H), 7.26 (t, J = 7.5 Hz, 2H), 7.20 (t, J = 7.0 Hz, 1H),
7.14 (t, J = 7.5 Hz, 2H), 6.94 (t, = 7.5 Hz, 2H), 6.65 (d, J = 2.5 Hz, 2H), 2.38 (s, 3H);
13C NMR (125 MHz, CDCl3) & [ppm] 148.3, 137.3, 128.3, 128.0, 126.7, 126.1, 124.9,
123.6, 122.3, 121.7, 119.1, 111.4, 44.0, 29.0; IR (KBr) v (cm™) 3412, 3053, 2918,
2849, 1597, 1456, 1415, 1338, 1245, 1100, 1011, 909, 741, 701 cm™'; MS (ESI) m/z
335.6 [M-H] (100%).

Screening of catalysts for the model reaction

o) HO_cF;
catalyst1 (10 mol%)
\ + CF3 - \
N CH2C|2,rt N
H H
2 3 4
la: R=Ph
R 1b: R = SiPh,
‘O 1c: R = 3,5'(CF3)2C6H3
o QP 1d: R = 9-Anthracenyl
JEN le: R = 9-Phenanthryl

o OH 1f : R = 4-Biphenyl
19: R = 2-Naphthyl
R 1h: R = 2,4,6'(i-Pr)3C6H2
li : R = 4-adamantyl, 2,6-(i-Pr),CgH>
1j : R = Ph[Hg]
1k: R = 3,5'(CF3)2C6H3[H8]

Entry! Catalyst Time (h) Yield [%]™ ee [%]"!
1 la 240 19 33
2 1b 240 19 15
3 1c 240 19 9
4 1d 144 41 46
5 le 144 37 36
6 1f 144 40 26
7 1g 144 48 28
8 1h 48 99 92
9 1i 96 86 83
10 1j 240 29 27
11 1k 240 16 12

* The reaction employed a molar ratio of 2:3 = 1:1.2 (equiv), with a concentration of 2 being 0.56

M. " Isolated yield. © Enantiometric excess was determined by chiral HPLC analysis
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General Procedure for the Catalytic Asymmetric Arylation

Reaction of Indoles with Trifluoromethyl ketones

To a flame-dried reaction tube was added indole (0.17 mmol), trifluoroaceto-
phenone (0.21 mmol), chiral phosphoric acid 1 (0.0085 mmol), and solvent (CH,Cl,,
0.3mL). After the solution was stirred for the stated time, the crude product was
purified directly by flash column chromatography with ethyl acetate/petroleum ether

(1:10 to 1:5) to afford the desired product.

F,C_ OH
O \
N
H

2,2, 2-trifluoro-1-(1H-indole-3-yl)-1-phenylethanol

> 99% yield, mp: 82-84 °C; [a]p™’ = +78.2 (¢ 1.0, CH,Cl,); 92% ee, [Daicel Chiralcel
OD-H, Hexane/i-PrOH = 80/20, 0.8 mL/min, 254 nm; t (major) = 8.149 min, t (minor)
= 10.826 min]; *F NMR (376 MHz, CDCl;) & [ppm] -77.1 (s, 3F); *H NMR (500
MHz, CDCl3) & [ppm] 8.26 (br, 1H), 7.61-7.59 (m, 2H), 7.49-7.48 (m, 1H), 7.39 (d, J
= 8.0 Hz, 1H), 7.37-7.34 (m, 3H), 7.20-7.15 (m, 2H), 6.97-6.94 (m, 1H), 2.86 (s, 1H);
3C NMR (125 MHz, CDCls) 6 [ppm] 137.9, 136.5, 128.8, 128.2, 127.9 (d, *Jc.r = 0.9
Hz), 125.6 (q, 'Jcr = 284.6 Hz), 125.4, 123.5 (q, *Jc.r = 3.0 Hz), 123.0, 121.2, 120.5,
114.3, 111.5, 77.3 (q, *Jcr = 29.5 Hz); IR (KBr) v (cm™) 3535, 3503, 3402, 1544,
1461, 1449, 1273, 1164, 1042, 937, 752 cm™; MS (ESI) m/z 290.05 [M-H] (100%).

FsC_ OH
MeO O
L
N
H

2,2,2-trifluoro-1-(5-methoxy-1H-indole-3-yl)-1-phenylethanol
> 99% yield, mp: 120-121 °C; [a]p™ = +14.5 (¢ 1.0, CH,Cl,); 92% ee, [Daicel
Chiralcel OD-H, Hexane/i-PrOH = 80/20, 0.8 mL/min, 254 nm; t (major) = 8.990 min,

5
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t (minor) = 10.963 min]; **F NMR (376 MHz, CDCL3) & [ppm] -77.2 (s, 3F); *H
NMR (500MHz, CDCl;) & [ppm] 8.16 (br, 1H), 7.61-7.59 (m, 2H), 7.45-7.44 (m, 1H),
7.36-7.34 (m, 3H), 7.26 (d, J = 9.0 Hz, 1H), 6.82 (dd, J = 6.5, 2.5 Hz, 1H), 6.52 (d, J
= 2.5 Hz, 1H), 3.57 (s, 3H), 2.84 (s, 1H); BC NMR (125 MHz, CDCls) o [ppm] 154.2,
137.9, 131.5, 128.7, 128.2, 127.9 (d, *Jcr = 0.9 Hz), 126.0, 125.6 (q, "Jcr = 284.6
Hz), 124.0 (q, *Jcr = 2.9 Hz), 114.0, 113.3, 112.1, 102.7, 77.2 (q, *Jcr = 28.3 Hz),
55.8; IR (KBr) v (cm™) 3429, 2962, 1589, 1488, 1455, 1299, 1212, 1172, 921, 808,
724,477 cm™; MS (ESI) m/z 320.04 [M-HJ (100%).

FsC_ OH
F &
%
N
H

2,2,2-trifluoro-1-(5-fluoro-1H-indole-3-yl)-1-phenylethanol

> 99% yield, mp: 90-91 °C; [a]p’= +45.2 (¢ 1.0, CH,CL); 92% ee, [Daicel Chiralcel
OD-H, Hexane/i-PrOH = 98/2, 1.0 mL/min, 254 nm; t (minor) = 94.915 min, t (major)
= 102.483 min]; *°F NMR (376 MHz, CDCl3) & [ppm] -77.2 (s, 3F), -123.3 ~ -123.4
(m, 1F); *H NMR (500MHz, CDCl;s) & [ppm] 8.30 (br, 1H), 7.58-7.56 (m, 2H), 7.51-
7.50 (m, 1H), 7.37-7.35 (m, 3H), 7.31-7.28 (m, 1H), 6.94-6.90 (m, 1H), 6.81 (dd, J =
7.5, 2.5 Hz, 1H), 2.86 (s, 1H); *C NMR (125 MHz, CDCl3) & [ppm] 157.9 (d, "Jcr =
234.4 Hz), 137.5, 133.0, 128.9, 128.3, 127.7 (d, *Jcr = 1.0 Hz), 125.9 (q, *Jc.r = 10.5
Hz), 125.5 (q, "Jcr = 284.5 Hz), 125.0 (q, *Jc.r = 3.0 Hz), 114.6 (d, *Jc.r = 4.8 Hz),
112.2 (d, *Jcr = 9.6 Hz), 111.6 (d, 2c.r = 26.5 Hz), 106.2 (d, *Jc.r = 24.4 Hz), 77.1 (q,
2Jer =29.4 Hz); IR (KBr) v (cm™) 3465, 2924, 1584, 1486, 1167, 1028, 804, 719 cm’
' MS (ESI) m/z 308.06 [M-H] (100%).

F,Cc_ OH
0 AT
e
N
H

1-(5-chloro-1H-indole-3-yl)-2,2,2-trifluoro-1-phenylethanol
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> 99% yield, mp: 104-106 °C; [a]p’=-7.8 (c 1.0, CH,Cl,); 90% ee, [Daicel Chiralcel
AD-H, Hexane/i-PrOH = 95/5, 1.0 mL/min, 254 nm; t (major) = 49.317 min, t (minor)
= 55.342 min]; °F NMR (376 MHz, CDClL;) & [ppm] -75.3 (s, 3F); *H NMR
(500MHz, CDCl3) & [ppm] 8.35 (br, 1H), 7.58-7.57 (m, 2H), 7.46 (s, 1H), 7.38-7.36
(m, 3H), 7.28 (d, J = 8.5 Hz, 1H), 7.18-7.17 (m, 1H), 7.13-7.11 (m, 1H), 2.96 (s, 1H);
3C NMR (150 MHz, CDCl3) & [ppm] 140.5, 135.1, 134.8, 128.9, 128.5, 127.9 (q, *Jc-
r=1.9 Hz), 127.8, 126.2 (q, 'Jc.r = 284.5 Hz), 121.5, 121.1 (q, *Jc.r = 1.4 Hz), 120.1,
110.3, 109.9, 78.9 (g, 2cr = 30.0 Hz); IR (KBr) v (cm™) 3478, 3404, 1464, 1290,
1182, 1054, 812, 701 cm™; MS (ESI) m/z 324.10 [M-H] (100%), 359.78.

F,C_ OH
Br O
L
N
H

1-(5-bromo-1H-indole-3-yl)-2,2,2-trifluoro-1-phenylethanol

> 52% vyield, mp: 108-110 °C; [a]p™ = -12.8 (¢ 1.0, CH,CL); 92% ee, [Daicel
Chiralcel OD-H, Hexane/i-PrOH = 98/2, 1.0 mL/min, 254 nm; t (major) = 118.983
min, t (minor) = 136.938 min]; *°F NMR (376 MHz, CDCl3) & [ppm] -77.2 (s, 3F);
'H NMR (500MHz, CDCls) & [ppm] 8.33 (br, 1H), 7.57-7.55 (m, 2H), 7.46 (s, 1H),
7.37-7.34 (m, 4H), 7.26 (s, 2H), 2.87 (s, 1H); *C NMR (125 MHz, CDCls) & [ppm]
137.4, 135.1, 129.0, 128.3, 127.7 (d, *Jc.r = 0.9 Hz), 127.2, 126.0, 125.5 (q, "Jcr =
284.6 Hz), 124.5 (q, Jer = 2.9 Hz), 123.8, 114.2, 113.8, 112.9, 77.4 (q, 2cr = 30.0
Hz); IR (KBr) v (cm™) 3482, 3379, 3067, 2924, 1467, 1288, 1180, 1046, 809, 727
cm’'; MS (ESI) m/z 738.47 [2M-H] (100%), 370.12 [M-H] (82%).

FsC_ OH
O 3
MeO O N\ O
N
H

Methyl 3-(2,2,2-trifluoro-1-hydroxy-1-phenylethyl)-1H-indole-5-carboxylate
93% yield, mp: 173-175 °C; [a]p? = +23.2 (c 1.0, CH,Cl,); 90% ee, [Daicel Chiralcel
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AD-H, Hexane/i-PrOH = 90/10, 1.0 mL/min, 254 nm; t (major) = 21.241 min, t
(minor) = 32.922 min]; *°F NMR (376 MHz, CDCl3) & [ppm] -77.1 (s, 3F); 'H NMR
(500MHz, CDCl5) & [ppm] 8.47 (br, 1H), 7.97 (s, 1H), 7.88 (dd, J = 7.0, 2.0 Hz, 1H),
7.60-7.58 (m, 2H), 7.51 (s, 1H), 7.39 (d, J = 9.0 Hz, 1H), 7.37-7.35 (m, 3H), 3.82 (s,
3H), 2.94 (s, 1H); *C NMR (150 MHz, CDCls) & [ppm] 168.2, 139.2, 137.8, 128.9,
128.6, 128.3, 127.7, 125.6 (q, 'Je.r = 284.6 Hz), 125.1, 124.9 (q, *Jcr = 2.8 Hz),
124.2, 122.4, 115.6, 111.3, 77.2 (q, *Jc-r = 30.0 Hz); IR (KBr) v (cm™) 3526, 3354,
1699, 1620, 1435, 1279, 1182, 1157, 1044, 749 cm™; MS (ESI) m/z 348.23 [M-H]
(100%).

FsC_ OH
O \ O
N
Cl H

1-(6-chloro-1H-indole-3-yl)-2,2,2-trifluoro- 1 -phenylethanol

96% yield, mp: 110-111 °C; [a]p*’ = +55.4 (¢ 1.0, CHCl,); ee 92 %, [Daicel Chiralcel
OD-H, Hexane/i-PrOH = 98/2, 1.0 mL/min, 254 nm; t (minor) = 83.007 min, t (major)
= 86.323 min]; ®F NMR (376 MHz, CDCl3) & [ppm] -77.3 (s, 3F); 'H NMR
(500MHz, CDCl;) & [ppm] 8.28 (br, 1H), 7.56-7.54 (m, 2H), 7.47-7.46 (m, 1H), 7.38-
7.34(m, 4H), 7.04 (d, J = 8.5 Hz, 1H), 6.92-6.90 (m, 1H), 2.85 (s, 1H); *C NMR (125
MHz, CDCl3) & [ppm] 137.6, 136.9, 129.0, 128.9, 128.3, 127.8 (d, *Jcr = 1.0 Hz),
125.5 (q, "Jer = 284.6 Hz), 124.1, 124.0 (q, *Jcr = 3.0 Hz), 122.1, 121.3, 114.6,
111.4, 77.1 (q, *Jcr = 30.0 Hz); IR (KBr) v (cm™) 3504, 3391, 3134, 2923, 1543,
1451, 1269, 1168, 1040, 886, 730 cm™'; MS (ESI) m/z 324.14 [M-H] (100%).

FsC_ OH

A\
N
H
Me
2,2,2-trifluoro-1-(7-methyl-1H-indole-3-yl)-1-phenylethanol
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> 99% yield, mp: 89-90 °C; [a]p™’ = +75.5 (¢ 1.0, CH,Cl,); 95% ee, [Daicel Chiralcel
OD-H, Hexane/i-PrOH = 80/20, 0.8 mL/min, 254 nm; t (major) = 6.335 min, t (minor)
= 10.299 min]; *F NMR (376 MHz, CDCl3) & [ppm] -77.1 (s, 3F); 'H NMR
(500MHz, CDCl3) & [ppm] 8.20 (br, 1H), 7.62-7.61 (m, 2H), 7.47 (s, 1H), 7.37-7.36
(m, 3H), 7.01 (t, J = 8.0 Hz, 2H), 6.90 (t, J = 8.0 Hz, 1H), 2.92 (s, 1H), 2.51 (s, 3H);
3C NMR (125 MHz, CDCls) & [ppm] 138.0, 136.1, 128.7, 128.2, 127.9 (d, *Jcr = 0.9
Hz), 125.6 (q, 'Jcr = 284.6 Hz), 124.9, 123.5, 123.2 (q, *Jcr = 3.0 Hz), 120.7, 118.9,
114.8, 77.3 (q, Jer = 29.5 Hz), 16.8; IR (KBr) v (cm™) 3419, 3059, 2924, 1618,
1547, 1496, 1271, 1159, 1045, 885, 753, 725, 518 cm™'; MS (ESI) m/z 304.24 [M-H]
(100%).

FsC_ OH

OO
N

H
Et

2,2,2-trifluoro-1-(7-ethyl-1H-indole-3-yl)-1-phenylethanol

> 99% yield, mp: 80-81 °C; [a]p™’ = +89.2 (¢ 1.0, CH,CL,); 98% ee, [Daicel Chiralcel
OD-H, Hexane/i-PrOH = 90/10, 1.0 mL/min, 254 nm; t (major) = 8.493 min, t (minor)
= 14.094 min]; *F NMR (376 MHz, CDCl3) & [ppm] -77.1 (s, 3F); 'H NMR
(500MHz, CDCl3) & [ppm] 8.23 (br, 1H), 7.61-7.59 (m, 2H), 7.49-7.48 (m, 1H), 7.35-
7.34 (m, 3H), 7.01 (t, J = 7.5 Hz, 2H), 6.91 (t, J = 7.5 Hz, 1H), 2.90-2.86 (m, 3H),
1.38 (t, J = 7.5 Hz, 3H); *C NMR (125 MHz, CDCls) & [ppm] 138.0, 135.4, 128.7,
128.2, 127.9, 126.9, 125.6 (q, 'Jc.r = 284.6 Hz), 125.1, 123.1 (q, *Jcr = 2.9 Hz),
121.5, 120.8, 118.9, 114.7, 77.3 (q, *Jc.r = 29.3 Hz), 24.1, 14.0; IR (KBr) v (cm™)
3425, 3060, 2967, 1547, 1495, 1455, 1270, 1157, 1036, 884, 725 cm™; MS (ESI) m/z
318.31 [M-H] (100%).
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F,C_ OH

\OMe
N

H

2,2,2-trifluoro-1-(1H-indole-3-yl)-1-(4-methoxyphenyl)ethanol

>99% yield, mp: 49-50 °C; [a]p’’= +46.6 (¢ 1.0, CH,CL); 87% ee, [Daicel Chiralcel
OD-H, Hexane/i-PrOH = 90/10, 0.8 mL/min, 254 nm; t (major) = 20.341 min, t
(minor) = 25.808 min]; **F NMR (376 MHz, CDCls) & [ppm] -77.3 (s, 3F); *H NMR
(500MHz, CDCls) & [ppm] 8.26 (br, 1H), 7.50-7.46 (m, 3H), 7.39 (d, J = 8.0 Hz, 1H),
7.20-7.17 (m, 2H), 6.96 (t, J = 8.0 Hz, 1H), 6.86 (d, J = 9.0 Hz, 2H), 3.81 (s, 3H),
2.83 (s, 1H); *C NMR (125 MHz, CDCls) & [ppm] 159.8, 136.5, 130.1, 129.2, 125.7
(q, Jer = 284.4 Hz), 125.5, 123.5 (q, *Jer = 3.0 Hz), 122.9, 121.3, 120.4, 114.3,
113.5, 111.5, 77.0 (q, Yer = 29.5 Hz), 55.4; IR (KBr) v (cm™) 3416, 2919, 2851,
1611, 1513, 1459, 1253, 1159, 1038, 829, 745, 593 cm™; MS (ESI) m/z 320.4 [M-H]
(100%).

FsC_ OH

sale
N

H
2,2,2-trifluoro-1-(1H-indole-3-yl)-1-p-tolylethanol
> 99% yield, mp: 102-103 °C; [a]p’ = +56.8 (¢ 1.0, CH,CL); 91% ee, [Daicel
Chiralcel OD-H, Hexane/i-PrOH = 90/10, 1.0 mL/min, 254 nm; t (major) = 11.763
min, t (minor) = 14.055 min]; **F NMR (376 MHz, CDCl3) & [ppm] -77.3 (s, 3F); *H
NMR (400MHz, CDCls) 6 [ppm] 8.27 (br, 1H), 7.48-7.46 (m, 3H), 7.38 (d, J = 8.4
Hz, 1H), 7.19-7.14 (m, 4H), 6.96 (t, J = 7.2 Hz, 1H), 2.88 (s, 1H), 2.35 (s, 3H); **C
NMR (125 MHz, CDCl3) & [ppm] 138.5, 136.5, 135.0, 128.9, 127.7 (d, *Jcr = 0.9
Hz), 125.6 (q, 'Jcr = 284.5 Hz), 125.5, 123.4 (q, *Jcr = 3.0 Hz), 122.9, 121.3, 120.5,
114.4, 111.4, 77.2 (q, Jer = 29.2 Hz), 21.4; IR (KBr) v (cm™) 3587, 3415, 3142,
2924, 1547, 1456, 1279, 1152, 1038, 922, 812, 749, 588 cm™; MS (ESI) m/z 304.4
[M-H] (100%).
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F,c OH Me
O \
N
H

2,2,2-trifluoro-1-(1H-indole-3-yl)-1-0-tolylethanol

81% yield, mp: 136-139 °C; [o]p™ = +26.6 ° (¢ 1.0, CH,CL); 86% ee, [Daicel
Chiralcel OD-H, Hexane/i-PrOH = 90/10, 1.0 mL/min, 254 nm; t (major) = 9.837 min,
t (minor) = 11.713 min]; *F NMR (376 MHz, CDCl3) & [ppm] -76.0 (s, 3F); *H
NMR (500MHz, CDCls) & [ppm] 8.26 (br, 1H), 7.73 (d, J = 7.5 Hz, 1H), 7.38 (d, J =
8.0 Hz, 1H), 7.35-7.34 (m, 1H), 7.29-7.26 (m, 1H), 7.25-7.22 (m, 1H), 7.19-7.16 (m,
1H), 7.14-7.09 (m, 2H), 6.96-6.93 (m, 1H), 2.77 (s, 1H), 2.13 (s, 3H); *C NMR (125
MHz, CDCl3) & [ppm] 138.7, 136.4, 135.6, 133.0, 129.0, 128.8 (d, *Jcr = 1.0 Hz),
126.0 (q, Jer = 285.1 Hz), 125.7, 125.6, 123.6 (q, *Je.r = 2.4 Hz), 122.9, 120.9,
120.5, 114.9, 111.4, 78.2 (q, “Jcr = 29.3 Hz), 21.8; IR (KBr) v (cm™) 3502, 3415,
3141, 2926, 1548, 1459, 1271, 1171, 1022, 922, 748, 585 cm™'; MS (ESI) m/z 304.4
[M-H] (100%).

F,C_ OH Me

\C
N Me

H

2,2,2-trifluoro-1-(1H-indole-3-yl)-1-(3,5-dimethylphenyl)ethanol

> 99% yield, mp: 158-159 °C; [a]p™ = +55.7 (¢ 1.0, CH,Cl,); 85% ee, [Daicel
Chiralcel OD-H, Hexane/i-PrOH = 90/10, 0.8 mL/min, 254 nm; t (major) = 11.068
min, t (minor) = 12.268 min]; *°F NMR (376 MHz, CDCl;) & [ppm] -77.1 (s, 3F); 'H
NMR (400MHz, CDCl;) & [ppm] 8.25 (br, 1H), 7.44-7.43 (m, 1H), 7.38 (d, J = 8.0
Hz, 1H), 7.24-7.16 (m, 4H), 6.99-6.96 (m, 2H), 2.86 (s, 1H), 2.29 (s, 6H); °C NMR
(125 MHz, CDCls) & [ppm] 137.7, 137.6, 136.5, 130.5, 125.7 (q, 'Jc.r = 284.5 Hz),
125.5, 123.4 (q, *Jc.r = 2.9 Hz), 121.4, 120.5, 114.5, 111.4, 77.3 (q, “Jc.r = 29.3 Hz).
30.0, 21.7; IR (KBr) v (cm™) 3526, 3342, 2923, 2856, 1539, 1461, 1245, 1180, 1042,
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847,758 cm™'; MS (ESI) m/z 318.4 [M-H] (100%).

FsC_ O

H

sala

N

H
2,2,2-trifluoro-1-(1H-indole-3-yl)-1-biphenylethanol
> 99% yield, mp: 177-178 °C; [a]p® = +23.5 (¢ 1.0, CH,CL); 90% ee, [Daicel
Chiralcel OD-H, Hexane/i-PrOH = 90/10, 1.0 mL/min, 254 nm; t (major) = 17.174
min, t (minor) = 20.818 min]; *°F NMR (376 MHz, CDCl;) & [ppm] -77.1 (s, 3F); *H
NMR (400MHz, CDCIs) 6 [ppm] 8.27 (br, 1H), 7.67-7.57 (m, 6H), 7.50-7.34 (m, 5H),
7.26-7.18 (m, 2H), 6.98 (t, J = 8.0 Hz, 1H), 2.93 (s, 1H); **C NMR (125 MHz, CDCls)
5 [ppm] 141.4, 140.7, 136.9, 136.5, 129.0, 128.3, 127.7, 127.4, 126.9, 125.6 (q, "Jc.r
=284.6 Hz), 125.4, 123.5 (q, Jer =29 Hz), 123.1, 121.3, 120.6, 114.2, 111.5, 77.2
(9, 2Jer =29.5 Hz); IR (KBr) v (cm™) 3521, 3452, 1549, 1458, 1273, 1166, 1045, 832,
751 cm’; MS (ESI) m/z 366.4 [M-H] (100%).

F,C_ OH CF3

%
N CF3

H
(3,5-bis(trifluoromethyl)phenyl)-2,2,2-trifluoro-1-(1H-indole-3-yl)-1-ethanol

> 99% yield, mp: 144-146 °C; [a]p’ = +52.4 (¢ 1.0, CH,CL); 90% ee, [Daicel
Chiralcel OD-H, Hexane/i-PrOH = 90/10, 0.8 mL/min, 254 nm; t (major) = 7.053 min,
t (minor) = 7.828 min]; ¥F NMR (376 MHz, CDCl;) & [ppm] -63.1 (s, 6F), -77.4 (s,
3F); 'H NMR (400MHz, CDCls) & [ppm] 8.43 (br, 1H), 8.07 (s, 2H), 7.89 (s, 1H),
7.55 (s, 1H), 7.42 (d, J = 8.4 Hz, 1H), 7.21 (t, J = 7.6 Hz, 1H), 7.08-6.97 (m, 2H),
3.13 (s, 1H); *C NMR (125 MHz, CDCl;) & [ppm] 140.8, 136.5, 131.7 (q, *Jc.r =
33.3 Hz), 128.3, 124.9 (q, "Jc.r = 284.8 Hz), 124.6, 123.6 (q, *Jcr = 3.0 Hz), 123.5,
123.4 (q, "c.r = 271.3 Hz), 123.0 (q, *Jcr = 3.8 Hz), 121.0, 120.4, 112.4, 111.8, 76.8
(q, “Jer = 29.9 Hz); IR (KBr) v (cm™) 3457, 3403, 3114, 2923, 1543, 1462, 1280,
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1181, 1130, 887, 753 cm'l; MS (ESI) m/z 426.3 [M-H] (100%).
F5C OH F

o

N F
H

2,2,2-trifluoro-1-(1H-indole-3-yl)-1-3,4,5-trifluorophenylethanol

91% yield, mp: 134-135 °C; [a]p?’ =+ 53.3 (¢ 1.0, CH,Cl,); 85% ee, [Daicel Chiralcel
OD-H, Hexane/i-PrOH = 90/10, 0.8 mL/min, 254 nm; t (major) = 9.997 min, t (minor)
= 18.606 min]; 1°F NMR (376 MHz, CDCl;) & [ppm] -77.5 (s, 3F), -134.4 ~ -134.5
(m, 2F), -160.3 ~ -160.4 (m, 1F). *H NMR (400MHz, CDCl;) & [ppm] 8.36 (br, 1H),
7.49 (s, 1H), 7.42 (d, J = 8.0 Hz, 1H), 7.23 (q, J = 7.0 Hz, 3H), 7.15 (d, J = 8.0 Hz,
1H), 7.02 (t, J = 7.5 Hz, 1H), 3.00 (br, 1H). *C NMR (125 MHz, CDCl;) & [ppm]
151.0 (dq, Jcr = 248.1, 6.1, 3.9 Hz), 140.0 (dt, Jc.r = 251.6, 15.0 Hz), 136.5, 134.3
(dt, Jor = 9.1, 4.6 Hz), 128.9, 128.5, 124.9 (q, 'Jc.r = 285.1 Hz), 124.8, 123.5, 123.4
(q, *Jer = 3.1 Hz), 122.2, 120.8 (d, *Jc.r = 40.4 Hz), 120.2, 119.5, 111.8, 76.4 (q, “c.r
=30.1 Hz); IR (KBr) v (cm™) 3525, 3452, 3071, 2925, 1623, 1532, 1493, 1443, 1421,
1362, 1340, 1270, 1210, 1171, 1110, 1035, 904, 858, 758, 717 cm™'; MS (ESI) m/z
344.3 [M-HJ (100%).

FsC_ OH

oy

N
H

2,2,2-trifluoro-1-(4-fluorophenyl)-1-(1H-indole-3-yl)ethanol

> 99% yield, mp: 130-131 °C; [a]p® = +83.5 (¢ 1.0, CH,CL); 89% ee, [Daicel
Chiralcel OD-H, Hexane/i-PrOH = 80/20, 0.8 mL/min, 254 nm; t (major) = 7.297 min,
t (minor) = 11.306 min]; ¥FE NMR (376 MHz, CDCls) & [ppm] -77.6 (s, 3F), -114.2 ~
-114.3 (m, 1F); 'H NMR (500MHz, CDCls) & [ppm] 8.29 (br, 1H), 7.57-7.54 (m, 2H),

13



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

7.49-7.48 (m, 1H), 7.40 (d, J = 8.0 Hz, 1H), 7.21-7.18 (m, 1H), 7.12 (d, J = 8.0 Hz,
1H), 7.04-6.95 (m, 3H), 2.86 (s, 1H); *C NMR (125 MHz, CDCls) & [ppm] 163.1(d,
YJer =245.9 Hz), 136.5, 133.7 (d, *Jcr = 3.1 Hz), 129.9 (d, *Jcr = 8.4 Hz), 125.4 (q,
Yer=284.4 Hz), 125.2, 123.4 (g, *Jcr = 3.1 Hz), 123.1, 121.1, 120.6, 115.1 (d, ZJcp
= 21.5 Hz), 114.0, 111.6, 76.9 (q, Jcr = 29.8 Hz); IR (KBr) v (cm™) 3544, 3482,
3409, 3326, 1509, 1459, 1276, 1189, 830, 746 cm™; MS (ESI) m/z 308.51 [M-H]

(100%).
FsC_ COH
O N\ O Cl
N

H
1-(4-chlorophenyl)-2,2,2-trifluoro-1-(1H-indole-3-yl)ethanol
> 99% yield, mp: 112-113 °C; [a]p’ = +52.6 (¢ 1.0, CH,CL); 99% ee, [Daicel
Chiralcel OD-H, Hexane/i-PrOH = 80/20, 0.8 mL/min, 254 nm; t (major) = 6.531 min,
t (minor) = 9.856 min]; *°F NMR (376 MHz, CDCls) & [ppm] -77.3 (s, 3F); *"H NMR
(500MHz, CDCls) & [ppm] 8.34 (br, 1H), 7.55 (d, J = 8.5 Hz, 2H), 7.46 (s, 1H), 7.38
(d, J=8.5 Hz, 1H), 7.33 (d, J = 8.5 Hz, 2H), 7.22 (t, J = 8.0 Hz, 1H), 7.17 (d, J = 8.0
Hz, 1H), 7.00 (t, J = 7.5 Hz, 1H), 3.09 (s, 1H); *C NMR (125 MHz, CDCls) & [ppm]
136.6, 136.5, 134.9, 129.5, 128.5, 125.4 (q, 'Jc.r = 284.6 Hz), 125.2, 123.5 (q, er=
2.9 Hz), 123.2, 121.0, 120.7, 113.6, 111.7, 77.0 (q, 2Jcr = 30.0 Hz); IR (KBr) v (cm™)
3412, 3059, 2925, 1544, 1492, 1272, 1161, 820, 741 cm™; MS (ESI) m/z 324.08 [M-
HJ (100%).

F,Cc_ OH

\Br
N
H

1-(4-bromophenyl)-2,2,2-trifluoro-1-(1H-indole-3-yl)ethanol
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> 99% vyield; [a]p™® = +45.7 (¢ 1.0, CH,CL); 87% ee, [Daicel Chiralcel OD-H,
Hexane/i-PrOH = 90/10, 1.0 mL/min, 254 nm; t (major) = 11.324 min, t (minor) =
17.834 min]; *F NMR (376 MHz, CDCls) & [ppm] -77.3 (s, 3F); *H NMR (500MHz,
CDCl3)  [ppm] 8.32 (br, 1H), 7.47 (s, 5H), 7.39 (d, J = 8.5 Hz, 1H), 7.20 (t, J = 8.0
Hz, 1H), 7.14 (d, J = 8.0 Hz, 1H), 6.99 (t, J = 8.0 Hz, 1H), 2.98 (s, 1H); *C NMR
(150 MHz, CDCls) & [ppm] 137.0, 136.5, 131.4, 129.8, 125.3 (q, 'Jc.r = 284.6 Hz),
125.2, 123.4 (q, *Jcr = 3.0 Hz), 123.2, 121.0, 120.7, 113.6, 111.6, 77.0 (q, *Jcr =
29.8 Hz); IR (KBr) v (cm™) 3407, 3063, 2922, 1542, 1488, 1268, 1164, 1011, 924,
817, 746 cm™'; MS (ESI) m/z 368.3 [M-H] (100%).

FsC_ OH
z

Ny S J

N

H
2,2,2-trifluoro-1-(1H-indole-3-yl)-1-(thiophene-2-yl)ethanol
84% yield; [a]p™ =+ 44.2 (c1.0, CH,Cl,); 86% ee, [Daicel Chiralcel AD-H, Hexane/i-
PrOH = 95/5, 1.0 mL/min, 254 nm; t (minor) = 56.598 min, t (major) = 58.990 min];
YFE NMR (376 MHz, CDCLs) & [ppm] -77.9 (s, 3F); *H NMR (500MHz, CDCl3) &
[ppm] 8.29 (br, 1H), 7.44 (d, J = 8.0 Hz, 1H), 7.41-7.36 (m, 3H), 7.21 (t, J = 7.5 Hz,
1H), 7.11 (s, 1H), 7.06 (t, J = 7.5 Hz, 1H), 7.00-6.98 (m, 1H), 3.14 (s, 1H); *C NMR
(150 MHz, CDCl3) & [ppm] 142.3, 136.5, 127.6 (q, *Jcr = 1.3 Hz), 127.0, 126.9,
125.5,125.2 (q, Je.r = 284.4 Hz), 123.8 (q, *Jc.r = 2.6 Hz), 123.0, 121.2, 120.7, 76.3
(q, 2Jcr = 31.3 Hz); IR (KBr) v (cm™) 3421, 3063, 2925, 1619, 1544, 1459, 1423,
1275, 1156, 1089, 1027, 900, 836, 747, 714, 631 cm™; MS (ESI) m/z 296.4 [M-H]
(100%).
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FsC_ OH

O \
N
H

1,1,1-trifluoro-2-(1H-indole-3-yl)-3-phenylpropan-2-ol

86% yield; [a]p™ = +55.3 (c 1.0, CH,Cl,); 76% ee, [Daicel Chiralcel AD-H, Hexane/i-
PrOH = 90/10, 1.0 mL/min, 254 nm; t (major) = 16.491 min, t (minor) = 18.895 min];
YFE NMR (376 MHz, CDCls) & [ppm] -78.9 (s, 3F); *H NMR (500MHz, CDCl3) &
[ppm] 8.18 (br, 1H), 7.88 (d, J = 8.0 Hz, 1H), 7.40 (d, J = 8.0 Hz, 1H), 7.26 (t, J = 7.0
Hz, 1H), 7.21-7.15 (m, 5H), 6.99 (d, J = 7.0 Hz, 2H), 3.51 (dd, J = 13.5, 97.5 Hz, 2H),
2.54 (s, 1H); *C NMR (150 MHz, CDCls) & [ppm] 136.9, 133.9, 131.0, 128.5, 127.5,
126.5, 126.1 (q, "Jcr = 284.3 Hz), 125.4, 124.3, 122.6, 122.1, 121.3 (d, *Jcr = 2.0
Hz), 120.6, 119.8, 111.8, 76.5 (q, Jc.r = 29.1 Hz); IR (KBr) v (cm™) 3417, 3061,
3032, 2924, 1546, 1496, 1458, 1424, 1339, 1272, 1166, 1105, 1017, 982, 948 cm’';
MS (ESI) m/z 304.4 [M-H] (100%).

/ \

N OH
H CF;

Et

1-(5-ethyl-1H-prrol-2-yl)-2,2,2-trifluoro-1-phenylethanol

> 99% yield; mp: 55-57 °C; [a]p’= +44.2 (¢ 1.0, CH,CL); 65% ee, [Daicel Chiralcel
AD-H, Hexane/i-PrOH = 95/5, 1.0 mL/min, 254 nm; t (minor) = 56.598 min, t (major)
= 58.990 min]; ®F NMR (376 MHz, CDCl;) & [ppm] -77.9 (s, 3F); *H NMR
(500MHz, CDCl3) & [ppm] 8.29 (br, 1H), 7.44 (d, J = 8.0 Hz, 1H), 7.41-7.36 (m, 3H),
721 (t, 3J=7.5 Hz, 1H), 7.11 (s, 1H), 7.06 (t, J = 7.5 Hz, 1H), 7.00-6.98 (m, 1H), 3.14
(s, 1H); ®*C NMR (150 MHz, CDCl3)  [ppm] 142.3, 136.5, 127.6 (q, *Jc.r = 1.3 Hz),
127.0, 126.9, 125.5, 125.2 (q, Jer = 284.4 Hz), 123.8 (q, *Jer = 2.6 Hz), 123.0,
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121.2, 120.7, 76.3 (q, XJer = 31.3 Hz); IR (KBr) v (cm™) 3421, 3063, 2925, 1619,
1544, 1459, 1423, 1275, 1156, 1089, 1027, 900, 836, 747, 714, 631 cm’; MS (ESI)
m/z 296.4 [M-H] (100%)

HF,C_ OH
O \ O
N
H

2,2-difluoro-1-(1H-indole-3-yl)-1-phenylethanol

92% yield, mp: 96-98 °C; [o]p™’ = +54.1 (c 1.0, CH,Cl,); 90% ee, [Daicel Chiralcel
OD-H, Hexane/i-PrOH = 90/10, 0.9 mL/min, 254 nm; t (major) = 21.961 min, t
(minor) = 40.352 min]; ¥F NMR (376 MHz, CDCls) 6 [ppm] -126.9 (dd, J = 273.0,
21.1 Hz, 2F); *H NMR (500MHz, CDCl3) & [ppm] 8.25 (br, 1H), 7.55 (d, J = 8.0 Hz,
2H), 7.45 (s, 1H), 7.40-7.34 (m, 4H), 7.24 (d, J = 8.0 Hz, 1H), 7.18 (t, J = 8.0 Hz, 1H),
6.97 (t, J = 8.0 Hz, 1H), 6.10 (t, J = 56.0 Hz, 1H), 2.76 (s, 1H); **C NMR (125 MHz,
CDCl3) & [ppm] 139.6, 136.6, 128.4, 127.4, 125.8, 123.3, 122.8, 122.2, 121.3, 120.3,
119.8 (t, 'Jep = 244.6 Hz), 119.5 (t, *Jcp = 5.0 Hz), 117.4, 114.9, 111.4, 76.4 (q, “Jc-r
=21.8 Hz); IR (KBr) v (cm™) 3450, 3424, 3151, 3060, 1617, 1546, 1457, 1334, 1172,
1069, 1037, 906, 829, 750, 698, 683, 606 cm™'; MS (ESI) m/z 272.2 [M-H] (100%).

FsCF,C_ OH
O \ O
N
H

2,2,3,3,3-pentafluoro-1-(1H-indole-3-yl)-1-phenylpropan-1-ol

78% yield, mp: 140-141 °C; [o]p™ = +62.5 (¢ 1.0, CH,CL,); 97% ee, [Daicel Chiralcel
OD-H, Hexane/i-PrOH = 90/10, 0.9 mL/min, 254 nm; t (major) = 11.769 min, t
(minor) = 18.502 min]; ¥F NMR (376 MHz, CDCl3) 6 [ppm] -77.1 (s, 3F), -118.2
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(dd, J = 308.7, 273.7 Hz, 2F); '"H NMR (500MHz, CDCl;) & [ppm] 8.25 (br, 1H),
7.65-7.64 (m, 2H), 7.54 (s, 1H), 7.37-7.34 (m, 4H), 7.19-7.15 (m, 2H), 6.94 (t, J = 8.0
Hz, 1H), 2.97 (s, 1H); *C NMR (125 MHz, CDCls) & [ppm] 137.9, 136.3, 128.6,
128.1, 127.6, 125.3, 123.1 (q, *Jcr = 4.5 Hz), 122.9, 121.1, 120.4, 115.0, 111.4, 77.2
(q, Jcr = 28.0 Hz); IR (KBr) v (cm™) 3474, 3410, 3148, 3062, 1551, 1455, 1348,
1220, 1181, 1134, 1052, 1024, 911, 833, 728, 698 cm™'; MS (ESI) m/z 340.2 [M-H]
(100%).

Bregnsted Acid-catalyzed diarylation of 2-fluoroacetophenone:

3-(2-fluoro-1-(1H-indole-3-yl)-1-phenylyl)-1H-indole

74% yield, mp: 72-74 °C; *H NMR (400 MHz, CDCls) & [ppm] 8.03 (br, 2H), 7.47 (d,
J = 6.8 Hz, 2H), 7.37 (d, J = 8.0, 2H), 7.32-7.26 (m, 3H), 7.21 (d, J = 8.4 Hz, 2H),
7.15 (t, J = 8.0 Hz, 2H), 6.95-6.90 (m, 4H), 5.51 (d, J = 48.0 Hz, 2H); *C NMR (125
MHz, CDCl3) & [ppm] 143.4 (d, *Jcr = 1.5 Hz), 137.0, 129.0 (d, *Jc.r= 2.1 Hz), 128.3,
126.9, 126.7, 125.1 (d, *Jc.r = 3.5 Hz), 122.0, 121.9, 119.5, 119.4 (d, *Jc.r =3.6 Hz),
111.5, 88.2 (d, "Jcr = 182.1 Hz), 49.9 (d, *Jc.r =18.6 Hz) ; IR (KBr) v (cm™) 3412,
3053, 2918, 2849, 1597, 1456, 1415, 1338, 1245, 1100, 1011, 909, 741, 701 cm™'; MS
(ESI) m/z 353.16 [M-H] (100%).
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Sample Info © Efdnm 0D-H,i-PrOH:Hexane=20:20,0_ 2wl min

WD A, Wiavelength=254 nm (MSTESTO12012.00

maAl
140

120—: Fs;C OH

Tra6

100

20

I=

B0
40 1

20+

10.322

‘-_..
=
-1
oo
Lr=1
=

Sigmal 1: VIl &, Wavelehgth=254 mm

Peak BetTime Type Width Area Height Area
# [min] [min] wkATT *= [mATT 1 %
= | === | === | === | === |
1 7.788 VW 0.2428 1810._.32587 114.44141 E0_13E9
2 lo.zzz wWv 0.3470 1800 57776 80.01328 49 8641

Totals - BFE1l0.59732363 194 45468

WADT A, Wavelength=284 nm (WITESTO7221.00

mAll
s00 -
FsC_OH 2

Rl

600

] RS
5nn—; N
] H

300
200

100

10826

Imin

Signal 1: VDl &, Wavelength=Z54 nm

Peak PBetTime Type Width Area Height Area
# [min] [min] wAT *= [T 1 %
e |====]=====-- it Rt | =====-=-= |
1 5,149 VB 0.3008 1.17232e4 gED. 35413 2L5.2072
2 10.3Z& EBE 0.43FF L5132 03282F 12. 95354 4. 1328

Totals : l.Z22363ed g78. 31287
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Sample Info : E28d4nm 0D-H,i-PrOH:Hexane=20:20,0_ 8wl /min

SANDT A, Wiavelength=254 nm (NSTESTO182310.00)

mall ] L
=
] =1
175 5
1 =
150
MeO
125 AN
N
100 H
75
&0
15
D—_/\/\/\—_‘*—‘—ﬂ
T T T T T T T
fi 7 g ] 0 11 12 13 min
Signal 1: VIl &, Wavelength=2E54 nm
Peak PRetTime Type Width Area Height Area
# [min] [min] naT *= [ A TT 1 %
| | === === | === | === | === |
1 2.037 M 0.3E5EE 3815 _2L5581 178.321862 49 7337
z lo.551 MM 0.4407 3847_E7178 145 _E1312 EO_Z063
Totals - TEE3_E2759  3E4.4317%
WANDT A, Wiravelength=254 nm (KT ESTO1E202 00
mall ]
[=
=
=1
o0
400+ FSC OH
MeO
300+ \‘
N
1 H
200 4
100 4
] 2
=
=2
|:|_
T T T T T T T
fi T g ] 0 11 12 13 min
Bignal 1: VDl &, Wavelength=2ZE54 nm
Peak RetTime Type Widtch Area Height Area

£ [win] [win] mAU  *s  [wAU ] %
e R | === | === | ===mmm e |
1 5,930 WV 0.3335 9164 09375 424 37775 257187

Z2 lo.9g2 VEL 0.42385 409 _226E3 1Z. 657432 4_Z213

Totals : SE73.973938 43703518
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Sample Info : £84nm 0O0-H,i-Pr0H:Hexane=2:98,1. Onl /min

WD A, Wavelength=254 nm (MNT ESTO 12207 .07

mAl w3
@
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35 -
F,C_OH 5
20 o
25 F
204 MN
H
15
10 1
5_
|:|_
4 T T T T T
G0 7o a0 a0 100 110 min
Signal 1: VIl &, WMavelehogth=254 mm
Peak PetTime Type Width Area Height Area
# [wir] [min] mwAT *= [Tl TT 1 %
== |-l | === | === | === |
1l 94 535 EE £.8645 TELD_ 76318 35.74360 50.1371
£ 103.321 EE 33302 TEODZ.TELlEZ Z8_.75344 45 8023
Totals : l.4d4e2bed &d.43703
WANDT A, Wirgvelength=254 nm (AT ESTO1E207.00
mal ]
OH
20 F3C %
o~
=2
F
15 1 \
N
H
10 H
5_
o
o
=+
(=1
———
I:l I_o-""r L
T T T T T T T T
i 75 a0 g4 a0 a5 00 105 110 min
Signal 1: VDl &, Wavelength=254 nm
Peak PRetTime Type Width Area Height Area
f [mir] [min] mATT *s [aTT 1 S
il Bttt |==——=]=====— | ===—=—=—— | === | === |
1 594 315 EE 1.5%87¢ 1E2_11E581 5.35%05%1e-1 37600
£ 1l0Z_ 483 EE Z.8178 4047_04053 1770761 3&.z400
Totals : 4705 18634 1. 64870
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Sample Info

254w AT-H,i-FrO0H:Hexane=5:95,1_ OmL/min

WA A, avelength=254 nm (WITESTO18204.00

mAl
A0 I
] F.C OH ]
] 3 % o
o
1 9
w1 cl Z
30
] N
H
204
1I:I-_
)
Al — T T T 1 — T v r T I T T T
40 425 45 475 [ 55 574 min
Bignal 1: VDl &, Wavelength=ZE54 nm
Peak RetTime Type Widtch Area Area
# [mirn] [min] wdT *z [Td 1T &
il Bttt |==——=]=====— | ===—=—=—— | === | === |
1 48.937 EE 1.1865 3400_ 85871 439 _SEEL
Z E£4.0E5%2 EE 1.3614 34Z0_62476 E0. 1449
Totals G3Z1._45047
WAIDT A, WiFvelength=254 nm (MATESTO12401 .07
mal ]
-
=
F
801 F,C_ OH
Cl
G0 H '\
N
40 4 H
20
b
b
L v
S =
o L
T T T T T T T T T T T
30 34 40 45 1] il min
Signal 1: VWDl &, Wavelength=ZE54 nm
Peak PRetTime Type Width Area Area
f [mim] [mirn] waI *z [ A TT ]
== e | === | ===—————— | === | ======— |
1 45.317 EE 1.289E5 7227.47314 95,0381
2 LEL_347 EE 1. 2746 37734332 4. 3519

Totals

Te04_ 81647
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Sanple Info o Z54nm,00-H,i-Pr0H:Hexane=2:958,1. 0oL /min

WD A, iravelength=2454 nm (M ESTO12209.00

mAl
20 OH
FsC
(=]
Br K =
-
15 4 RS = 3
N
H
10
5_
.,
0+ L \;“'r-\—
T T T T T T T
a0 a0 100 110 120 130 140 min
Bignal 1: VIl &, WMavelehogth=254 nm
Peak PetTime Type Width Area Height Area
# [wir] [min] mAT *s [wATT 1 &
== |-l | === | === | === |
1l 118.7&% EE 31485 IE3E_ 73804 14._ 09734 EO_ 36594
Zz 134.71&c EE 3.22le 35Sz . 40942 l3.4e014 42 5308
Totals : Tzl8.14746 7. ER207
SANDT A, Wirgwvelength=254 nm (T ESTO12304.00
mAl
g =
3 OH
¥ FSC
5 ] Br
5_
] N
e H
3_
2_
o0
[ar}
17 2
|
o4, — e _I,-F’/—H_\'“—H_
a0 - - Q:ZI I 100 11IIZI 12|D 13IIZI I - In-in

Signal 1: VIl &, WMavelehogth=254 mm

Peak PetTime Type Width Area Height Area
F: [mim] [min] waT *= [mATT 1 %
== |-l | === | === | === |
1 112.983 MM 4 ET06 2289 05714 293337 96_03E80
Z l36.938 MM 3. 8482 94 E0267 4 _033EZe-1 3.3E6E0

Totals : F3B3.EVER]L 3. 34ZF68
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Sample Info : ZEd4nm AD-H,i-PrO0H:Hexane=10:20,1. 0wl /min

WAVDT A, iavelength=254 nm (MITESTO18210.00)

mAL
100
_ F,c OH
] 0
1 =
20 I
] MeO N ]
Gl H
40
20
o
L U A L AL B R R I S A L R L AL R T T T
17.5 20 225 25 R a0 ] o] min
Signal 1: VDl &, Wavelehgth=ZE54 nm
Peak RetTime Type Widtch Area Height Area
f [mirn] [min] wdT *z [Td 1T 1 &
il Bttt |==——=]=====— | ===—=—=—— | === | === |
1l EZ1.42Z3 EE 0.5858 440z L3662 113.4002&6 49_ 32024
2 3E.779 EE 0.9184 4419 75038 T73.E0E21 EO0_0%76
Totals : 88FF_287560 186.90517
WD A, WiFvelength=254 nm (MATESTO12205.0)
mal ] T
175 OH
Fs;C
o
150
MeO N
125
N
100 H
75
A0
25 b
o
L)
Lo
1]
— I+ ' ' 1 T I - T T I 1 T T T
15 1.4 0 A 25 irh a0 315 min
Bignal 1: VDl &, WMavelehgth=254 nm
Peak PetTime Type Width Area Height Area
# [mim] [min] naT *= [ mATT 1 %

e EEE e e | ====mmmm- R | -===m- |
1l £Z1.241 EE o.6l3s 7745 64600 121.05151 24_3510
2 3E.2ZZ EE 0o.2737 420 &3200 7.395E54 L_14320

Totals : Gle%.25400 123.45105
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Bample Info : 254y, 00-H,i-PrOH:Hexane=F:9258,1. Onl /nin

WADT A, Wavelength=254 nm (MIST ESTO12205.00%

mall ] by g
@
35 4
F,C_ OH
30 4
25 4 \
20
(of H
15
10
5_
1]
54
-0 T T T T T
<0 Al G0 To a0 a0 Imin

Bigrnmal 1: VWDl &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
i [min] [min] wATT *= [ mATT 1 %
=== === | === === |=—=====-= [ === | === |
1 79.857 BV E.74E5E ?TTE_93170 2E_ZE5350 47.1074
Z 8L 945 VE Z.l888 8734 IEZET 26.99137 Ez. 8926
Totals : l.65133e4 7E_Z4488

SANTDT A, Wiavelength=264 nm (R B3 1015405 03
mAl E
175 F 3.[: CH
15
1254 N
cl N
10 H
7.5
5 -
2.5
P —
T T T T T T T T T T T T T T T T T T T T T T T T T T T
40 50 il il &0 a0 min

Signal 1: VWDl &, Wavelength=Z54 nm

Pealk PetTime Type Width Lrea Height Lrea
# [mim] [mirn] waIT *z [ A TT 1 ]
———— | | === | === | === | === |
1 83007 MM T 1.8259 177.03544 1.&61E59¢8 4. 1160
E BE_3z3 MP 3.5138 4174 16455 12.5&l88 95.8840

Totals : 430120299 Z1.177a3
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Sample Info : Efdnm O0D-H,i-PrO0H:Hexane=20:20,0. S8wnL /min

SANDT A, Wawelength=254 nm (T ESTO18206.00

mAll
OH
FsC
2000 +
N
1500 - H z
Me g
1000
500
0 T T T R L T U
4 i 1] T 2 ] 0 11 min
Bigmal 1: WDl &, Wavelength=ZE4 nm
Peak BetTime Type Width Area Height Area
# [min] [min] naT *= [ mATT 1 %
== | === | === | === | === |
1 G.319 VW 0.1%70 3_z5858E4ed4 ZEL0.74121 E50O_ZELE
Z 1lo.114 VWEA 0.3870 3.2514Zed4 1221.02583 49_718E6
Totals : G. 539654 384183704
SANDT A WMfavelength=254 nm (AT ESTO12407 00
mall ] 2
1400 DH
FsC
1200
1000
N
H
200 ME
GO0
400
200 o
3
=2
0 : .
T T T T T T T
4 i 1] T 2 ] 0 11 min
Signal 1: VDl &, WMavelehgth=254 mm
Peak PetTime Type Width Area Height Area
# [wimn] [min] wdIT *z [wATT 1 %

e EEE e e R | --——mm - e |
1 6,335 MM 0.19%92 1. 878064 1E570.64315 297 2237
2 1lo.z25% MM 0,338 524_37408 26253592 Z.7163

Totals - 1.93080=24 159633711
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Sample Info : ZEdnm O0-H,i-PrO0H:Hexane=10:590,1. OnkL /min

WD A, Wiavelength=254 nm (MATESTO 13505 .07

(=
mAl ] E:
OH
800 FsC
500 \
N =
o
400 1 H S
Et
300
200 4
100
0 A
T T T T T T
1 g 0 12 14 16 min
Signal 1: VDL &, Wavelehogth=Z54 nm
Peak PetTime Type Width Area Height Area
# [mir] [min] mATT *= [Tl TT 1 %
e e B | =====——=== | =======--= [=====—=-= |
1 5.493 BV 0.z2924 l.Z8z47ed E7Z.EeEeY  EO.OL1EZE
£ 13.976 WE 0.5187 1l.Z8184e=4 F8E. 94171 45993732
Totals : £.56430ed4 1055, EO73D
DT A, iEvelength=2454 nm (M ESTO18409.00
mal ] 2
OH
] Fs;C
100 A
a0 \‘
M
] H
60 Et
40 -
20
i o+
2
1 z
0~ L 1
T T T T T
1] g 0 12 14 min
Signal 1: VWDl &, Wavelength=2L4 nm
Peak PBetTime Type Width ALrea Height Area
# [mir] [min] mAT *= [Tl TT 1 %

] EEEEEE e R e R |
1 2,493 VW 0,247 2181 365872 117.64888 98 3767
2 l4.024 EE 0.4281 Z2Z.58185 £.371l06e-1 l.0233

Totals : ZEOZ.82175Y 11834567
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Zhdnm O0D-H,i-PrO0H:Hexane=10:590,0_8nL /min

WADT A, Wavelength=254 nm (R ESTOT9402.07

68

mAll =
=1
&~
250 F.C OH
] 3 a
b
o
L}
200 N OMe
M
140 H
100
a0
04 1
T T T T T T T T T T T T T
16 18 1] 22 24 26 i min
Signal 1: VD]l &, Wavelenogth=Z54 nm
Peak BetTime Type Width Area Height Area
# [mir] [min] wATT s [l TT 1 &
——— | m el | ==mmmmm e | === mm e | === |
1l Z21.08E VE 0,744l 1.Z2996Zed Ze7.6731l1l EO_43EZ
z E£6.718 EEA 0.9E53E 1.E7479e4 Z0E5_ 58960 49 _E173
Totals £.5744led 473 E6871
WADT A irEvelength=25d nm (AT EST TT9407.00
mal ] =
50
F5C OH
00+
1 %\ OMe
150 N
] H
100 A
50
z
o0
o
o
1] T
L T T T T T T T
16 18 20 v 24 26 28 min
Signal 1: VD1 A, Wavelength=Z54 nm
Peak PetTime Type Width ALrea Height Lrea
# [miri] [min] mwdATT *= [l TT 1 ]
——— | e | =mmm | === mm | =mmmmmm e | === | === [
1l z0.341 VE 0.70ef 1.z20400ed ZEZ.69504 936305
£ E£E5.808 EE 0.8700 821081628 14 26214 & 30595
Totals : 1.258503e4 Z7E_.35813



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

Sample Info : EGBdrnm 0D-H,i-PrO0OH:Hexane=10:90,1._ OwmklL /min

WVIDT A, iavelength=254 nm (MATEST 11930200

mAL
F,c_ OH -
o
a0 .g-
B Me
G0 N
H
40 A
20
|:|_
T T T T T T
9 10 11 12 13 14 14 min
Signal 1: VD1l &, Wavelength=Z54 nm
Peak PRetTime Type Width Area Height Area
# [mimn] [min] waT *= [wATT 1 E2
== |- | === | === | === |
1 115955 WV 0.4242 2687 LEGEL 98.18417 L5Z_44E80
z l4_0E57 WE 0.4363 243693970 TE.807z3 47 _ELREOD
Totals : LEl1Z4 46631 174.09146
WITDT A, MiEvelength=254 nm (HATESTOTA507 07
mal ] be]
- =
F,c_OH
200 H
A\ Me
GO0 H N
' H
400
200
w
uw
=
x
0 T T T T T T T T T T T T T T T T T T T T
4 0 11 12 13 14 min

Signal 1: VDl &, Wavelength=254 nm

Peak PRetTime Type Width Area Height Area
# [min] [min] naT *= [ A TT 1 E2
== | === | === | === | === |
1 11763 MM 0.4%27 2_.91500e4 Q8537650 95_4076
Z 1l4.055 MM 0.483% 1403_ 12378 43 . 32924 4_LE2ZE4

Totals : 3.05531=4  1034.30574
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Bample Info : ZB4nm O0-H,i-PrO0H:Hexane=10:90,1. OnkL /min

WNDT A, Wavelength=2%4 nm (HTESTOT250Z 07

a a 0 11 12 13 14 min

Signal 1: VWDl &, Wavelength=Z54 nm

Peak PBetTime Type Width Lrea Height Lrea
# [mirn] [min] waIT *= [ mATT 1 E
== | === | === |- | === |
1 2.917 MM 0.3610 1z253.81854 LE7.87366 5003713

Z 11.753 MM 0.44E54 1235. 33240 4622379 496287
Totals - 2439 15063 104.1034F5
WANDT A WEvelength=Z5d nm (HONTESTOT50T M
mALl =
400 Me
Fsc_OH
350 H
300 \
260 H
200
150
100
hack
50 b
I:l_ T T T T T T
g ] 0 11 12 13 14 min
Signal 1: VDl &, Wavelength=254 nm
Peak PRetTime Type Width Area Height Area
f [mirn] [min] wdT *z [Td 1T 1 &

e R R R | === == m e | ===mmm e |
1 9837 Vv 0.3372 2033_61E8E3 411 ZEZE04 293 03266
2 11712 Wy 0,472 e76_13013 Z1.47Ze0 B 9634

Totals : 2709 _P4E4E 432 69764
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Ssmple Info © Z84nm 0D-H,i-PrOH:Hexane=10:90_0_8mL /min

WANDT A, iavelength=254 nm (R ESTOT240% M)

mal ] =
250 - = +
] F,Cc_ OH Me z
] o
200 \
] N Me
150 4 H
100+
50
o
T r T — r T T T T r r r T 1 — T T T T T
g ] 0 11 12 13 14 min
Signal 1: VD]l &, Wavelength=7L54 nm
Peak BetTime Type Width Area Height Area
# [mimn] [min] waT *= [ mATT 1 %
| mm————— | === === | ===—————— | === | === |
1l ll.0&5o0 vy 0.3458 L5755 42351 2R3 45621 492 6180
2 1z 1led WY 0.4068 5854 27344 215 835265 EO_38E20
Totals : 1.1615%8e4 47330830
WANDT A, Wavelength=254 nm (MIT ESTOT3407 07
mAl -
Fsc OH Me
300 4
260 4 BN
N Me
200 4 H
150
100 4
o0
50 =
o
o \__L_F/_\“&___
T T T T T T T T T T T T
g 9 0 11 12 13 min

Signal 1: VDl &, Wavelength=254 nm

Peak PRetTime Type Width Area Height Area
f [mirn] [min] wdT *= [maATT 1 &
il Bttt |==——=]=====— | ===—==——=- | === | ======— |
1 1ll.d&s Wy 0.3E841 S§253_02870 357.0%744 92 _43Z1
2 1l zZeg WV 0.4390 &59_92804 ZE.98E1Z2 75079

Totals : S9z3_ 02374  3FB0.03EL7
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Sample Info o Z54rnm, 00-H,i-Pr0H:Hexane=10:20,1. Ol /min

SADT A, Wavelength=254 nm (HETESTOT2404.00

mal ] b
~
-
175 F5;C OH
b
™~
=
150 O -
125
100
74
A0
2564
0 : ?
T T T T T T T T T T T T T T T T T T T
0 12 14 16 18 20 s min
Signal 1: VWDl &, Wavelength=Z54 nm
Peak PBetTime Type Width Lrea Height Lrea
# [mirn] [min] waIT *= [ mATT 1 E
== | === | === |- | === |
1 17. 223 VE 0.&882 7994 L0432 179%_ 53853 L50.188%5
Z E0.7EZ EE 0o.207e 79534 447ET 150.37211 43.811%5
Totals - 1. 53Z%0e4 FES.27470
WANDT A, Wiavelength=254 nm (AT ESTOT940% I
mAl =5
350
FC OH
200 - O
250 .
200 H
150
100
oo
A0 =
=
o L ﬂ-__
T T T T T T T T T T T T T T T T T T T T
0 12 14 16 18 20 22 min

Signal 1: VWDl &, Wavelength=254 nm

Peak PRetTime Type Width Lrea Height hrea
# [min] [min] waIT *= [mATT 1 ]
== e | ==——=]=====— | ===—————— | === | === |
1 17.174 MM 0.7481 1. 6627924 370. 46442 94 8972
2 EO.8l1lg PH 0.7375 894 118EF9 l8. 68536 L. 1l0Es

Totals : 1. 752204 28914577
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Sample Imfo © ER4rm O0-H,i-Pr0H:Hexane=10:90_,0._ 8wl /min

DT A, Wavelength=254 nm (AT EETOT9204.0
mAl g

350 F,c OH CF;
300
AN
250
N CF;
200 H
150

100

A0 4

7795

o4

4 5 i

-1 ]

Signal 1: VIl &, Wavelength=254 mm

Peak BetTime Type Width Area Height Area
f [mimn] [min] waT *= [ATT 1 %
== |==——=]=====— | ====————— | === | ======— |
1 7.045 VW 0.226E E815_16064 389_6142Z&6 EO_Z6EE
z 7,798 VW 0.Z60& 5754 42730 336.63477 49 7378

Totals - 1. 156564 TEG.E4902

WANDT A, Wavelength=254 nm (MIT ESTOT9202 07

7053

350 F3C OH CF3

300 4
=

250 N CF3

200 H

150 1

100

a0

TAZE

4 i G 7

Sigrnal 1: VWDl A, Wavelength=254 nm

Peak PetTime Type Width Lrea Height Lrea
# [min] [min] waIT *= [mATT 1 ]
== e |===—=]===—=— | === | === |======—= |
1 7.053 YW 0.2291 EE90.8FZ617 3269.19833 9478592
Z 7.8EE YW 0.2724 307.34070 17,2109z L.ElOE

Totals - L2332 16627 32640925
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Sample Info © Z84nm 00-H,i-PrO0H:Hexane=10:50,0_ 8wl min

WANDT A, Wavelength=254 nm (T EST 119406 07

e R | === | === == e | ==mmmm e |
1 2,937 VBA 0.3081 1.33820e4d S63. 61560 Sz 4380

2 lg_&0&8 VE 0.&E36 1025 &42320 E&.G48E57 7_oE040

Totals : l.44876e4d S30. 26417

74

mAl =
300
Fsc OH F
250
N F
200
N F -
H e
150 =
100
A0
E /\
T T T T T T T T T T T T T T T T T T T
a 0 12 14 16 18 20 min
Signal 1: VWDl &, Wavelength=Z54 nm
Peak PBetTime Type Width Area Height Area
# [mirn] [min] wa *= [wATT 1 E2
== | === | === | === | === |
1 lo.05s Wy 0.30E5% §150_3100& 307.80887 L50_49346
Z 18.511 VE 0.6413 5029_81934 144 45465 49_ L5054
Totals - 1.21801e4 45F  ET3EL
WANDT A, Wavelength=Z54 nm (KT EST 118405
mAl =
600 H
F5C OH F
A00 H
N F
400
N F
H
300
200 H
100 4 o
b=
=}
=
o4 L L L
T T T T T T T
& 0 12 14 16 18 20 min
Bignal 1: VDl &, Wavelenhgth=2E54 nm
Peak RetTime Type Widtch Area Height Area
# [min] [min] wdT *z [Td 1T 1 2
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Sample Info : ZBdnm O0D-H,i-PrOH:Hexane=20:20,0. 8nkL /min

WD A, Wravelength=254 nm (AT ESTO12604.00
mAl

=
oo
4 Xl
4 r-
400
350

300

50

N
H
&

200 4

150 4

100

50 4

0] -

T T T
b} b ¥ 2 d 10

min

Sigmal 1: VDl A, Wavelangth=ZE54 nm

Peak BetTime Type Width Area Height Area
# [min] [min] wATT *s [mATT 1 %
== |- | === | === | === |
1 JoEBa0 W 0.Z1E53 574502717 404 FE541E5 46 6568
z 11.181 VE 0.4681 &6565_43115 Z10.96999 53_343Z

Totals : 1.23135e4 6l5. 22414

WADT A, WMiEvelength=254 nm (AT ESTO12602.00
7] =

mAl

snn—f | F;C OH

700

600

400

300
200 4

100

N

500 H
p=1
=
o

I:l ] L L

,_,.
L=
-1
o]
[l
=

min

Signal 1: VD1l A, Wavelength=254 rm

Peak PRetTime Type Width Area Height Area
¥ [min] [min] wAT *s [ A 1T 1 ¥
——=| - | === | === | === | === |
1 TOEST MM 0.2417 1.2676led B74.12439 94_4796
£ 1ll.308 MM 0.4731 740, 65753 Z&.09104 E_EED4

Totals : 1.34167ed S00.E1543
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Sample Info : ZEdrm , 0D-H,i-Pr0OH:Hexane=20:80,0_ SwlL/min

AT A, Wavelength=254 nm (HITEST 1560200

mAl
350
300
260
200
150
100
50
o4
T T T LI T T — v 1 T v r v 1 r T v T 1 T
b 5} T 2 4 0 11 min
Signal 1: VWDl &, Wavelength=254 nm
Peak PRetTime Type Width Area Height Area
# [mim] [mirn] waI *z [1d 1T 1 2
== e | === | ===—————— | === | === |
1 5521 MM 0.Z636 5878_44580 371.712E9 49 _093Z
E 9_856 MM 0.4583 6095 60156 ZZ1.68637 L50_2068
Totals : 1.19740e4 E93 39898
WANDT A, avelength=25d nm (METESTTT3607.00
mal ] .
| o
w0
1000 4 F3C OH
200+ \ CI
N
600 H
400
200 o
i] T
T T T T T T T
b i 7 2 a 0 11 min
Bigmal 1: WDl &, Wavelength=ZE4 nm
Peak BetTime Type Width Area Height Area
# [mir] [mirn] wATT *z [ wATT 1 %

e EEE e | -=== | === - e R e |
1 6.513 VB 02273 1.5897Ze4  1060.7EZ620 100_ 0000

Totals : 15397224 1060.726Z0
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Bample Info : Efdnm OD-H,i-PrOH:Hexane=10:90,1. OnL /min

WADT A, Wavelength=2%4 nm (RIT ESTOT950G.07

mALl 3
F;c_ OH
400
A\ Br .
=
=
-
300 N
H
00+
100 A
0 L L
T T T T T T T T T T T T T T T T T
g 0 12 14 16 12 min
Sigrnal 1: VD1l &, Wavelength=Z54 nm
Peak PBetTime Type Width Area Height Area
# [miri] [min] wdIT *z [ b 1T 1 2
——— | e e e | ==mmmmm e | === mm e | === |
1l 1l 483 VW 0.4277 1.32933e4 430. 63654 42 _ZT703
o170 W 0.6243 1_3593Fed 203.10&38  EO_TEST
Totals - Z.69925e4 eI V4292
WANDT A, Wavelength=254 nm (M ESTOT9505 07
mal b
Fsc_OH
1400
Br
1200 \
N
1000 H
800
600
400
&
200 @
™~
0
T T T T T T T T T T T T T T T T T
a 0 12 14 16 18 min

Signal 1: VWDl &, Wavelength=Z54 nm

Peak PBetTime Type Width Lrea Height Lrea
# [mirn] [min] waIT *= [ mATT 1 E
== | === | === |- | === |
1 11 324 WY 0.4574 4_547L8ed 163024202 93 5438
2 17.834 WY 0.6370 3345, 833838 71l.1718:2 5. 4565

Totals - 5.18216ed 1T0OE.11354
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Sample Info o Z5dnm AD-H,i-PrOH:Hexane=5:3L5, 1. 0nkL/min

WIDT A, awelength=2%4 nm (RTESTOT2504.07

mAl & =
Fsc_OH 4
40 =
N s
N
30
H
20
10 H
|:| 1
—r 1 T r* 1 °* +*¢r1 *v°¢r ¢~ 1 ~ v °fr T Tt~ ¢+ °r T T r -~ 1 T L B
40 425 45 4r 5 a0 S2.5 &5 ir 5 J5]1] G2 .5 min
Sigmal 1: VDl A, Wavelsngth=ZE54 nm
Peak BetTime Type Width Area Height Area
f [mimn] [min] wa *= [ A Tr 1 &
== |- | === | === | === |
1 EE_3269 BV 1.2099 3819_F&64lé 48.13700 49_7183
g L2122 VE 1.3385 3862_45703 44 12305 LO_E211
Totals : TE21_7211%9 9F.3Ze05
LANDT A, Wavelength=254 nm (KT ESTOTS502 M)
mal ]
ETd
300 4 OH
Fs;C
o
250 ."/
N S
200 A N
H
150
100
o
=
0
A0 b
1}
T T T T T
< 45 a0 bita} G0 Gf min
Signal 1: VWDl &, Wavelength=Z54 nm
Peak PRetTime Type Width Area Height Area
# [wirn] [mirn] wdI *z [Td 1T 1 &

e | === | === mm R | === == | ===mmm e |
1 E&_E52 BV 11262 2099 97708 4F_13010 &_ 2038
Z L3_99%0 VE 1.7081 4_176E1led 248 . 91254 93 0304

Totals : 4 483650ed 39104263
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Sanple Info © 2hdrm AD-H,i-Pr0H:Hexane=10:230,1_0nl/min

WD A, Wiavelength=254 nm (KT ESTO18606 00

mAl
F,C_ ©OH o
120 1 =
100
20
G0
40
20
0 "
T T T
14 15 13 149
Signal 1: VIl &, Wavelehgth=254 nm
Peak BetTime Type Width Area Height Area
# [min] [min] wdT *z [mATT 1 -
== | === | === | === | === |
1 1&.E5E39 EV 0.4045 345512013 1z%_ 26356 49_903Z
2 lg.920z VW 0.4&1% 2478 63452 113, 66528 L0O_0262
Totals : 6343 82471 F43.5Z884
WD A, awvelength=254 nm (WST ESTO18605.07
mall ] o
K FsC_OH
120
100 \
M
20 H
G0
40
-
o
20 H w
. | | /\
T T T T T
14 15 16 17 18

Bigmal 1: WIID1l &, Wavelength=ZE54 rm

Peak BetTime Type Width Area Height Area
# [min] [min] whATT *s [ b 1T 1 E2
== | === | === | === | === |
1 1i.491 EV 0.40223 3569_87E31 134.74466 S8_11F6
z lg.8395 Vv 0.4588 481 61505 15.87487 11.8874

Totals : 4051 45737 150.61353

79




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

Sample Info : ZBdnmw O0D-H,i-Pr0OH:Hexane=2:32, 1. 0nL/min

WANDT A, Wavelength=254 nm (FITEST 119504100

mAll =4
140
&
-~
120 J(r \\ =
Et
100 - M OH
H CF3
20
G0
40 4
20
0+ T
T T T T T
i 7 a a 0 11 min
Signal 1: VD1l &, Wavelength=Z54 nm
Peak PRetTime Type Width Area Height Lrea
# [mimn] [min] wa *= [ mATT 1 E
== |- | === |- | === |
1 g.40% VB 0.Z646 247548828 141.30510 50.0L1E7
Z lo.zgl BV 0.3225 E4E7_.zE6ES  116.11211 43.9873
Totals : 4355 74487 ELT. 41721
VDT A, Wiavelength=254 nm (T EST 210803 .0
mal ]
o~
&
4 oo
260
200 Et M OH
H CF4
150
100
w
=2
1 =
a0+ b
o .
T T T T T T T T T T T T T T T T T T T T T
5} T 2 a 10 1 min

Signal 1: VD1l &, Wavelength=Z54 nm

Peak PBetTime Type Width ALrea Height Lrea
# [miri] [min] wlIT *z [ ATT 1 %
———= | e | === | === mm | mmmmmmmm e | ==mmmm e | === [
1 5,363 VB 0.2967 4915.34141 Z56. 15021 SZ.6345
E 1lo.1o0& MM 0.32635 103232 07678 4736842 17.36EE

Totals - 5245_ 015812 303.51563
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Sample Info : ZL54nm O0D-H,i-PrOH:Hexane=10:20,0_.%wL,/min

WDT A, Wiavelength=254 nm (HITEST 110507 1M

mAl =
HF,C ©OH
25
20 \\ -
N 2
H F
15
10
5_
D_
15 2ID 2|5 3ID 3|5 <0 min
Signal 1: VWDl &, Wavelength=Z54 nm
Pealk PetTime Type Width Lrea Height Lrea
# [mir] [min] wATT *s [ATT 1 ]
== e | === | ===—————— | === | ======— |
1l E2.3E3 PH 09638 1ad47.24971 Z8_.E1E&4 EO. 32624
Z  40.784 PH 1.7193 1leZd. 233582 15_74EEE 49 6376
Totals : ZZ7E.183E3 d4d_ FE118
WANDT A Wavelength=25F nm (MATESTOTOETZ )
mAL _ =
HF,C_OH
200
160 M
' H
1IZIIZI—-
a0
=4
] &
] g
1}
T T T T T T T T T T T T T T T T
14 20 25 an 346 min
Signal 1: VD1l &, Wavelength=2Z54 nm
Peak PBetTime Type Width hLrea Height hrea
# [mir] [min] mwATT *= [waTT 1 ]

e R e | === | ==mmmm e R |
1 E1.9:61 MM 0.37E5E 1_46063ed 249 _EE1zE 9423738
£ 40.35z2 MM 1.6338 789 Z00zZ0 2_0E80&4 I R e

Totals - 1.E38E5Eed EET.E0175

81



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

Sample Info : E£5drnw 0D-H,i-PrO0H:Hexane=10:30,0.9nL /min

WANDT A, avelength=254 nm (HITESTOTAE09 M)

mA
2 OH
100 4 = F3CF2':
20 \\
2
N g
G0
40 -
20
D_
0 1I2 II4 1:3 1:":! 2;] min
Signal 1: VIl &, Wavelehgth=254 nm
Peak BetTime Type Width Area Height Area
# [mir] [min] wmAlT *s [dTT 1 2
-——=-——— | === | === | === | === |
1 11l.345 wWv 0. 4Bz E879_89771 95838171 49_4583
£ 18.503 EE 07374 E342_373338 &6l.66174 E50_5417
Totals : LRzz_ 87765  le0. 04345
WD A, Wawelength=254 nm (MTESTOTRG0Z 00
mAld 2
160 =
FLCF,C OH
140
120 \\
100 M
H
20
B0
40
20 o
=
w
o
o L L
T T T T T T T T T T T T T
10 12 14 16 12 20 min
Signal 1: VIl &, Wavelehgth=Z54 nm
Peak RetTime Type Width Area Height Area
# [wir] [min] wATT = [wATT 1 &

e ELE e | === | === - R R | -===m- |
1l 1ll.78> EE 0,448z 4553 215832 157.12010 250202
2 l2_E0z EE 0. 8382 29 _Z05Ez 1.53E8832 1.9131

Totals : 4645 _ 42534  15%2.05533
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