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General information: All reactions were carried out in aerial atmosphere. Water was
purchased from Watson’s or from Milli-Q® Ultrapure Water Purification System.
2,2,2-trifluoroethanol (TFE) and 1,1,1,3,3,3-hexafluoroi sopropanol (HFIP) were used as
received from Acros”. Substrates were synthesized according to the known procedures. Flash
column chromatography was performed using the indicated solvent system on
Qingdao—Haiyang® silicagel (200-300 mesh). All of the compounds were characterized by
'H NMR and **C NMR. *H NMR spectra were recorded at 300 MHz, 400 MHz or 600 MHz
NMR machine; *C NMR spectra were recorded at 75 MHz, 100 MHz or 150 MHz NMR
machine. Peaks recorded are relative to the internal standards: TMS (5 = 0.00) for *H NMR
and CDCl; (8 = 77.00) for *C NMR spectra. Optical rotations were measured on a Perkin
Elmer 341 MC polarimeter. High resolution mass spectral analyses (HRMS) were performed
on high resolution ESI-FTICR mass spectrometer (Varian 7.0 T).

General procedurefor the preparation of starting materials.
(2R,3R)-2-((3,5-Dimethoxyphenoxy)methyl)-3-phenyloxirane (Table 2, entry 1, starting
material 1a)*

A solution of 3,5-dimethoxyphenol (0.32 mmol, 49 mg) in DMF (2 mL) was added via
syringe to a suspension of sodium hydride (0.53 mmol, 13 mg) in DMF (2 mL) at 0°C under
N,. The mixture was stirred until gas evolution ceased, and a solution of enantiomerically
pure (ee > 99%) [(2R,3R)-3-phenyloxiran-2-yl]methyl 4-methylbenzenesulfonate] (0.35 mmol,
106 mg) in DMF (2 mL) was added via syringe to the mixture. The solution was stirred for ca.
48 h a 0°C. The reaction mixture was suspended in MeOH (2.5 mL) and brine (30 mL) and
extracted with Et,O (4 x 8 mL). The residual oil was purified by column chromatography on
silica gel using hexane: EtOAc (95:5) as eluent to afford the product (78 mg, 85%) as
colorless ail. [0]p®= +54.0 (c = 1.0 in CHCly), liter.: [o]p” = +52.6 (c = 1.2 in CHCl5); *H
NMR (600 MHz, CDCl5): & = 3.42 (br s, 1H), 3.80 (s, 6H), 3.94 (d, J = 2.1 Hz, 1H), 4.11 (dd,
J = 54, 10.8 Hz, 1H), 4.32 (dd, J = 2.4, 10.8 Hz, 1H), 6.16 (br s, 1H), 6.18 (br s, 2H),
7.33-7.39 (m, 5H); *C NMR (150 MHz, CDCl5): & = 55.2, 56.2, 60.0, 67.9, 93.4, 93.5, 125.6,
128.3, 128.4, 136.4, 160.2, 161.5; HRMS (ESI): m/z calcd for Ci7H190,: 287.1283; found:
287.1287 [M+H]".

Characterization data of aryloxymethyloxiranesin table 2

(2R,3R)-2-[ (4-M ethoxyphenoxy)methyl]-3-phenyloxirane (Table 2, entry 2, starting
material 1b)*

The general procedure was applied to 4-methoxyphenol to afford the product (70 mg, 85%) as
awhite solid: m.p. = 100-101 °C; [o] p®°= +47.5 (¢ = 1.0 in CHCly), liter.: [0] p®= +48.3 (c =
1.0 in CHCl3); 'H NMR (600 MHz, CDCl5): § = 3.35-3.39 (m, 1H), 3.76 (s, 3H), 3.88-3.90
(m, 1H), 4.08 (dd, J = 5.1, 11.0 Hz, 1H), 4.26 (dd, J = 3.1, 11.0 Hz, 1H), 6.81-6.91 (m, 4H),
7.26-7.38 (m, 5H); *C NMR (150 MHz, CDCl5): & = 55.7, 56.4, 60.4, 68.7, 114.7, 115.8,
125.7, 128.4, 128.6, 136.6, 152.7, 154.3; HRMS (ESI): nV/z calcd for CygH16NaO3: 279.0997;
found: 279.0994 [M+Na]".
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(2R,3R)-2-[(4-tert-butylphenoxy)methyl]-3-phenyloxirane (Table 2, entry 3, starting
material 1c)*

The general procedure was applied to 4-tert-butylphenol to afford the product (72 mg, 80%)
as awhite solid: m.p. = 126-127 °C; [a]p?° = +53.3 (¢ = 1.0 in CHCl5), liter.: [o]p” = +54.2 (¢
=0.8in CHCl3); 'H NMR (600 MHz, CDCl5): & = 1.30 (s, 9H), 3.39—3.41 (m, 1H), 3.91 (d,
J=24Hz, 1H), 4.14 (dd, J=5.1, 11.1 Hz, 1H), 4.31 (dd, J = 3.3, 11.1 Hz, 1H), 6.88-6.90 (m,
2H) 7.29-7.37 (m, 7H); *C NMR (150 MHz, CDCls): 6 = 31.5, 34.1, 56.4, 60.3, 68.0, 114.2,
125.7, 126.3, 128.4, 128.5, 136.6, 144.0, 156.2; HRMS (ESI): m/z calcd for CiH,NaO,:
305.1517; found: 305.1520 [M+Na]".

(2R,3R)-2-(phenoxymethyl)-3-phenyloxir ane (Table 2, entry 4, starting material 1d)*
The general procedure was applied to phenal to afford the product (58 mg, 80%) as a white
solid: m.p. = 100-101 °C; [a] p®= +44.5 (c = 1.0 in CHCly), liter.: [a] p**= +45.6 (c = 1.0 in
CHCI5); *H NMR (400 MHz, CDCl5): & = 3.39-3.42 (m, 1H), 3.91 (d, J = 2.1 Hz, 1H), 4.14
(dd, J=5.0, 11.1 Hz, 1H), 4.32 (dd, J = 3.3, 11.1 Hz, 1H), 6.94-7.0 (m, 3H), 7.27-7.38 (m,
7H); *C NMR (150 MHz, CDCl3): & = 56.4, 60.3, 67.9, 114.7, 121.3, 125.7, 128.4, 128.6,
129.6, 136.5, 158.5; HRMS (ESI): m/z calcd for CisH14NaO,:249.0891; found: 249.0887
[M+Na]".

(2R,3R)-2-((4-bromophenoxy)methyl)-3-phenyloxirane (Table 2, entry 5, starting
material 1€)

The general procedure was applied to 4-bromophenoal to afford the product (86 mg, 89%) as a
white solid: m.p. = 117-118 °C; [a] p®® = +46.0 (c = 1.0 in CHCl3); '"H NMR (600 MHz,
CDCly): & = 3.39-3.41 (m, 1H), 3.92 (d, J = 2.4Hz, 1H), 4.10 (dd, J = 5.4, 10.8 Hz, 1H), 4.32
(dd, J = 3.0, 10.8 Hz, 1H), 6.83-6.86 (m, 2H), 7.34-7.40 (m, 5H); *C NMR (150 MHz,
CDCly): 8 = 56.2, 60.0, 68.1, 113.5, 116.5, 125.7, 128.5, 128.6, 132.3, 136.3, 157.6; HRMS
(ESI): m/z caled for CysH13BrNaO, : 326.9997; found: 326.9991 [M+Na]".

(2R,3R)-2-((4-iodophenoxy)methyl)-3-phenyloxirane (Table 2, entry 6, starting material
1f) !

The general procedure was applied to 4-iodophenol to afford the product (84 mg, 75%) as a
white solid: m.p. = 95-96 °C; [a]p?°= +42.0 (c = 1.0 in CHCly), liter.: [a]p?’ = +41.1 (c = 1.1
in CHCl5); *H NMR (600 MHz, CDCl3): 6 = 3.39 (br s, 1H), 3.91 (br s, 1H), 4.07 (dd, J = 4.8,
10.8 Hz, 1H), 4.31 (dd, J = 1.8, 10.8 Hz, 1H), 6.74 (d, J = 8.4 Hz, 2H), 7.30-7.37 (m, 5H)
7.58 (d, J = 3.6 Hz, 2H); *C NMR (150 MHz, CDCly): & = 56.3, 60.0, 68.1, 83.5, 117.1,
125.7, 128.5, 128.6, 136.3, 138.3, 158.3; HRMS (ESI): m/z calcd for CisHi3INaO, : 374.9858;
found: 374.9852 [M+Na]".

(2R,3R)-2-[(naphthalen-2-yloxy)methyl]-3-phenyloxirane (Table 2, entry 7, starting
material 1g) >

The general procedure was applied naphthalene-2-ol to afford the product (71 mg, 80%) as a
white solid: m.p. = 108-109 °C; [o] p®° = +26.7 (¢ = 1.0 in CHCl3); 'H NMR (400 MHz,
CDCl3): & = 3.48 (m, 1H), 3.99 (d, J = 3.0 Hz, 1H), 4.25 (dd, J = 7.8, 16.8 Hz, 1H), 4.46 (dd,
J=45, 16.5 Hz, 1H), 7.18-7.23 (m, 6H), 7.44-7.47 (m, 1H), 7.45 (m, 1H), 7.7-7.80(m, 3H);
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3C NMR (150 MHz, CDCls): 8 = 56.4, 60.2, 67.9, 107.0, 118.8, 123.9, 125.7, 126.5, 126.8,
127.7, 128.4, 128.6, 129.2, 129.6, 134.4, 136.5, 156.4; HRMS (ESI): mVz calcd for CigH1705:
277.1229; found: 277.1233 [M+H]".

(2R,3R)-2-[(6-bromonaphthalen-2-yloxy)methyl]-3-phenyloxirane (Table 2, entry 8,
starting material 1h)

The general procedure was applied to 6-bromonaphthal en-2-ol to afford the product (101 mg,
89%) as a white solid: m.p. = 123-124 °C; [a] ™= +31.1 (¢ = 1.0 in CHCl3); '"H NMR (600
MHz, CDCly): 6 = 3.49 (m, 1H), 3.99 (br s, 1H), 4.26 (dd, J = 4.8, 11.1 Hz), 4.47 (dd, J = 2.4,
10.8 Hz, 1H), 7.17 (s, 1H), 7.25 (dd, J = 1.8, 8.7 Hz, 1H), 7.34-7.41 (m, 5H), 7.53 (d, J = 9.0
Hz, 1H), 7.62 (d, J = 8.4 Hz, 1H), 7.69 (d, J = 9.0 Hz, 1H), 7.95 (s, 1H); *C NMR (150 MHz,
CDCly): 6 = 56.4, 60.1. 68.1, 107.1, 117.4, 119.8, 125.7, 128.4, 128.5, 128.6, 128.7, 129.8,
129.7, 130.3, 132.9, 136.4, 156.7; HRMS (ESI): m/z calcd for Ci9H16BrO,: 355.0334; found:
355.0326 [M+H]".

2-[(3,5-dimethoxyphenoxy)phenylmethyl]oxirane (Table 2, entry 9, starting material 1i)°
'H NMR (400MHz, CDCl5): § = 2.79-2.84 (m, 2H), 3.31-3.34 (m, 1H), 3.70 (s, 6H), 5.10 (d,
J=6.0Hz), 6.10 (d, J= 6.0 Hz), 6.03 (t, J = 3.0 Hz), 6.06 (d, J = 3.6 Hz), 7.30-7.42 (m, 5H);
3C NMR (150 MHz, CDCls): & = 45.0, 54.3, 55.2, 79.1, 93.5, 94.9, 126.7, 128.4, 128.7,
137.4, 159.4, 161.3; HRMS (ESI): m/z calcd for Ci;H1904: 287.1283; found: 287.1276
[M+H]".

3-[(3,5-dimethoxyphenoxy) methyl]-2,2-dimethyloxirane (Table 2, entry 10, starting
material 1j)

The genera procedure which using racemic  (3,3-dimethyloxiran-2-yl)methyl
4-methylbenzenesulfonate® ® was applied to 3,5-dimethoxyphenol afford the product (65 mg,
85%) as a white solid: *H NMR (400MHz, CDCl5): & = 1.35 (s, 3H), 1.38 (s, 3H), 3.12 (t, J =
1.8 Hz, 1H), 3.76 (s, 6H), 4.00-4.04 (m, 1H), 4.07-4.11 (m, 1H), 6.10-6.12 (m, 3H); *°C
NMR (100 MHz, CDCls): 8 = 18.9, 24.6, 55.3, 58.2, 61.1, 67.0, 93.3, 93.5, 160.4, 161.5;
HRMS (ESI): m/z calcd for Cy3H190,: 239.1283; found: 239.1281 [M+H]".

General procedurefor the preparation of product in hexafluor cisopropanol.
(3S,4R)-5,7-dimethoxy-4-phenylchroman-3-ol (Table 2, entry 1, product 2a)*

The starting material of (2R,3R)-2-((3,5-dimethoxyphenoxy)methyl)-3-phenyloxirane la (43
mg, 0.15 mmol) was dissolved in 5mL of hexafluoroisopropanol and was refluxed under
ambient pressure, The solvent of reaction mixture was removed under reduced pressure. The
residue was underwent column chromatography on silica gel using hexane: EtOAc (80:20) as
eluent to afford 2a (43 mg, >99%) as a colorless ail. [a] o= +53.0 (c = 1.0 in CHCl5), liter.:
[a] o7’ = +52.3 (¢ = 1.1 in CHCl3); *H NMR (600 MHz, CDCl,): § = 2.26 (br s, 1H), 3.47 (s,
3H), 3.70 (s, 3H), 3.85-3.93 (m, 3H), 4.15 (br s, 1H), 6.00 (d, J= 1.2 Hz, 1H), 6.07 (d, J=1.2
Hz, 1H), 7.00 (d, J = 7.2 Hz, 2H), 7.20 (t, J = 7.2 Hz, 1H), 7.17 (t, J = 7.2 Hz, 2H), ®C NMR
(150 MHz, CDCly): 6 = 43.4, 55.2, 55.4, 65.3, 69.3 , 92.5, 93.0, 101.9, 126.3, 128.0, 128.3,
1435, 155.1, 159.7, 160.3; HRMS (ESI): m/z calcd for Cy7H 150, 287.1283; found: 287.1287
[M+H]".
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(3S,4R)-6-methoxy-4-phenylchroman-3-ol (Table 2, entry 2, product 2b)*

The general procedure was applied to 1b to afford 2b (37 mg, 96%) as a white solid: [a] =
+3.5 (c = 1.0 in CHCly), liter.: [o] o= +3.4 (c = 1.0 in CHCl53); *H NMR (600 MHz, CDCly):
8 =2.15 (br s, 1H), 3.65 (s, 3H), 3.97 (m, 1H), 4.07-4.10 (m, 2H), 4.15 (dd, J = 1.2, 10.2 Hz,
1H), 6.41 (d, J = 2.4 Hz, 1H), 6.78 (dd, J = 3.0, 8.7 Hz, 1H), 6.88 (d, J = 9.0 Hz, 1H),
7.16-7.17 (m, 2H), 7.26-7.29 (m, 1H), 7.33-7.36 (m, 2H); *C NMR (150 MHz, CDCl,): § =
504, 55.6, 66.6, 69.9, 114.7, 115.4, 117.3, 122.6, 127.1, 128.7, 129.1, 142.5, 148.2, 154.1;
HRMS (ESI): m/z caled for CigHigNaO;: 279.0997; found: 279.0997 [M+Na]*.

(3S,4R)-6-tert-butyl-4-phenylchroman-3-ol (Table 2, entry 3, product 2c) *

The general procedure was applied to 1c to afford 2c (42mg, 99%) as a white solid: [a] o=
+206.0 (c = 1.0 in CHCl5), liter.: [o] p?®= +204.2 (c = 1.0 in CHCl3); *H NMR (600 MHz,
CDCly): 6 = 1.20 (s, 9H), 1.85 (br s), 3.99-4.02 (m, 1H), 4.09-4.15 (m, 3H), 6.87 (d, J= 7.2
Hz, 1H), 6.88 (s, 1H), 7.12-7.15 (m, 2H), 7.21 (dd, J = 2.4, 9.0 Hz, 1H), 7.25-7.27 (m, 1H),
7.32-7.34 (m, 2H); *C NMR (150 MHz, CDCl3): & = 31.4, 34.0, 50.2, 66.4, 70.0, 115.9,
120.8, 125.3, 126.9, 128.1, 128.6, 129.1, 142.8, 144.0, 151.8; HRMS (ESI): m/z calcd for
CioH2NaO,: 305.1517; found: 305.1515 [M+Na]".

(3S,4R)-4-phenylchroman-3-ol (Table 2, entry 4, product 2d)*

The genera procedure was applied to 1d to afford 2d (30 mg, 88%) as a white solid: [o] p°=
—-34.0 (c = 1.0 in CHCly), liter.: [a] o”’= —33.9 (¢ = 1.0 in CHCI5); 'H NMR (600 MHz,
CDCly): 6 = 2.12 (br s, 1H), 4.03-4.06 (m, 1H), 4.12 (br s, 2H), 4.22 (dd, J = 1.2, 10.8 Hz,
1H), 6.89 (d, J = 4.2 Hz, 2H), 6.96 (d, J = 8.4 Hz, 1H), 7.16 (d, J = 7.2 Hz, 2H), 7.18-7.21 (m,
1H), 7.28-7.29 (m, 1H), 7.34-7.36 (m, 2H); *C NMR (150 MHz, CDCl5): & = 50.2, 66.8,
69.8, 116.6, 121.3, 122.1, 127.1, 128.2 , 128.8, 129.1, 131.3, 142.5, 154.1; HRMS (ESI): m/z
calcd for CisH1,NaO,: 249.0891; found: 249.0887 [M+Na]*.

(83S,4R)-6-bromo-4-phenylchroman-3-ol (Table 2, entry 5, product 2e)

The general procedure was applied to 1e to afford 2e (40 mg, 87%) as a white solid: m.p. =
120-121°C; [0] p®= +33.9 (¢ = 1.0 in CHCl3); 'H NMR (600 MHz, CDCl3): & = 1.50 (br s,
1H), 3.95 (m, 1H), 4.00 (d, J = 4.8 Hz, 1H), 4.04 (td, J = 2.4, 5.4 Hz, 1H), 4.11 (dd, J = 2.4,
10.8 Hz, 1H), 6.76 (d, J = 9.0 Hz, 1H), 7.05 (d, J = 7.2 Hz, 2H), 7.21-7.30 (m, 4H); *C NMR
(150 MHz, CDCl3): 6 = 50.0, 66.8, 69.3, 113.3, 118.5, 124.3, 127.4, 128.9, 129.0, 131.2,
133.6, 141.7, 153.2; Chiral HPLC: AD-H (heptane/isopropanol = 85/15, 0.8 mL/min™, UV at
254 nm, t (major) = 9.1 min, t (minor) = 9.7 min, ee > 99%; HRMS (ESI): m/z calcd for
CisH13BrNa0;, : 326.9997; found: 326.9991 [M+H]".
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<Chromatogram>
E:\lc data\lgx\revised data\d-Br-phenyliracemic1.led
mY
Det.A Ch1
1000
750 o
] 2 -
b 8
] 8 N
500 [ /AN
] [
4 ‘I"‘ \\.‘
4 ;' Y
i \ [\
] \\ / \-\
7
8.0 8.5 9.0 9.5 10.0 10.5 11.0
min
1 Det.A Ch1/220nm
PeakTable
Detector A Chl 220nm
Peak# Ret. Time Area Height Area % Height %
1 9.089 7835850 605308 51.003 52.815
2 9.766 7527764 540793 48.997 47.185
Total 15363614 1146101 100.000 100.000
<Chromatogram>
E:\lc data\igx\revised data\4-Br-phenyl\chiral1.lcd
my
2000 DetA ChT
2000 g
1000
0 o - — |
8.0 85 9.0 9.5 10.0 105 11.0
min
1 DetA Ch1/220nm
PeakTable
Detector A Chl 220nm ) ]
| Peak# | Ret Time | Area | Height | Area% | Height% |
1 9.112{ 32420968 1970998 99.999| 99.997
_2[ 9753 23] 56| __0.001] __0.003]
Total 32421261| 1971053 100.000| 100.000|

(3S,4R)-6-iodo-4-phenylchroman-3-ol (Table 2, entry 6, product 2f)*

The genera procedure was applied to 1f to afford 2f (46 mg, 88%) as a white solid: [a] o=
+14.9 (c = 1.0 in CHCly), liter.: [a] o™= +15.04 (c = 0.9 in CHCl); '"H NMR (600 MHz,
CDCl3): 8 =2.10 (br s, 1H), 4.01-4.04 (m, 1H), 4.07-4.10 (m, 2H), 4.18 (dd, J = 1.8, 10.8 Hz,
1H), 6.73 (d, J = 8.4 Hz, 1H), 7.13-7.48 (m, 7H); *C NMR (150 MHz, CDCl3): 5 = 49.8,
66.7, 69.3, 83.3, 119.0, 124.8, 127.4, 128.9, 129.0, 137.1, 139.7, 141.8, 154.1; HRMS (ES|):
m/z caled for CisHa3INaO, : 374.9858; found: 374.9852 [M+Na]*.

(1R,29)-1-phenyl-2,3-dihydro-1H-benzo[f]chromen-2-ol (Table 2, entry 7, product 2g) 2

The general procedure was applied 1g to afford 2g (38 mg, 91%) as a white solid: [a] p?° =
~88.7 (c= 1.0in CHCl5): *H NMR (600 MHz, CDCls): & = 2.00 (br s, 1H), 4.06-4.07 (m, 2H),
4.14-4.15 (m, 1H), 4.59 (br s, 1H), 7.08-7.14 (m, 4H), 7.18-7.22 (m, 4H), 7.38-7.40 (m, 1H),
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7.66-7.69 (m, 2H); *C NMR (150 MHz, CDCl5): & = 45.9, 64.8, 69.7, 111.7, 118.5, 122.9,
123.5, 126.7, 126.8, 128.5, 129.3, 129.8, 133.4, 143.0, 151.7; HRMS (ESI): m/z calcd for
CigH170,: 277.1229; found: 277.1233 [M+H]".

The observed optical rotation of compound 2g can not match with the reported value. We
performed the chira HPLC analysis of this sample and the result indicated that the
enantiomeric excess value of the product is 99%ee. Chiral HPLC: AD-H (heptane/i sopropanal
= 85/15, 0.8 mL/min*, UV at 254 nm, t (mgjor) = 13.4 min, t (minor) = 23.3 min, ee > 99%

<Chromatogram>
E:\lc data\lgx\revised data\Naph-\racemic.lcd
mv
2 Det.A Ch1
1000 ||'
750 .‘ | &
| |
J I
500 ‘ \ I
i |
] | | |
: | [
250 I ‘.
] | [
|\ .‘I ‘\
- I‘ \ /
o - Fi . 4‘_/' 1+ ——
—— T T T
10 15 20 25 30 a5
min
1 Det.A Ch1/220nm
PeakTable
Detector A Chl 220nm
Peak# Ret. Time Area Height Arsa % Height %
1 13.386 23818274 1135666 49.447 63.841
2 23.310 24351401 643227 50.553 36.159
Totall 48169675 1778893 100.000 100.000
<Chromatogram>
E:\lc data\lgx\revised data\Naph-\chiral.lcd
mY
1000-] |'\":“ DetA Chi
750-] ||
500+ |
250 A
| 2
, I\ | &
0 — T_/‘ N — — |
— ‘ T — —
10 15 20 25 30 35
min
1 Det.A Ch1/220nm
PeakTable
Detector A Chl 220nm
Peak# Ret. Time Area Height Area % Height %
1 13417 20967705 1004928 99.581 99.683
2 23.299 88305 3198 0.419 0.317
Totall 21056010 1008125 100.000 100.000

(1R,2S)-8-bromo-1-phenyl-2, 3-dihydro-1H-benzo[flchromen-2-ol (Table 2, entry 8§,

S7
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product 2h)

The general procedure was applied 1h to afford 2h (51mg, 96%) as a white solid: m.p. =
138-139 °C; [0] p®°= —49.5 (¢ = 1.0 in CHCl5); 'H NMR (600 MHz, CDCl5): & = 2.30 (br s,
1H), 4.03 (br s, 2H), 4.09 (dd, J = 3.6, 6.6 Hz, 2H), 4.79 (d, J = 1.2, 1H), 7.02 (d, J = 10.8 Hz,
2H), 7.08-7.20 (m, 4H), 7.22 (s, 1H), 7.54 (d, J = 13 Hz, 1H), 7.81 (s, 1H); *C NMR (150
MHz, CDCly): & = 45.8, 64.8, 69.5, 112.2, 117.2, 119.7, 124.7, 127.0, 128.3, 128.4, 128.9,
129.8, 130.4, 131.0. 131.9, 142.6, 151.9; Chiral HPLC: AD-H (heptane/isopropanol = 85/15,
0.8 mL/min, UV at 254 nm, t (mgjor) = 16.2 min, t (minor) = 29.2 min, ee > 99%; HRMS
(ESI): m/z caled for CyoH16BrO,: 355.0334; found: 355.0324 [M+H]".

<Chromatogram=>

Elc data\lgxirevised data'\6-Er-Maph nic.led
my
B Det.A Chi
750 |
|
| s
&
500+ I g
i
250 [
2 e S W _ - . N
— T — T — T — T i
10 15 20 25 30 35
min
1 DetA Ch1/220nm
PeakTable
Detector A Chl 220um .
Peak#s Ret. Time Area Height Area % Height %o
1 16,187 22572975 878167 49,535 65.213 )
2 18914 22996456 468447 50465 34.787
[ Tota 45569431 1346614 100,000 100.000]
<Chromatogram>
Eflc dataligxirevised data\s-Br-Naph\chirall.lcd
my
] Det.A Ch1
]
1000+ |2
i
750+ |
I
500 I
|
250+ 1
| g
| ol
o— S - S &
' I T o T T |
10 15 20 25 30 35
min
1 DetA Ch1/220nm
PeakTable
Detector A Chl 220nm
Peaks Ret. Time Arca Height Arca % Heiglut %%
16.243 2TOSSSES 1071823 00.587 99.775
2 20,220 116026 2421 0.413 0225
Total 28071611 1074244 100,000 100.000

5,7-dimethoxy-2-phenylchroman-3-ol (Table 2, entry 9, product 2i)®

The general procedure was applied to 1i to afford 2i (22 mg, 51%) as acolorless oil: *H NMR
(400 MHz, CDCl3): 6 = 1.73 (br s, 1H), 2.62 (dd, J = 8.4, 16.4 Hz, 1H), 2.99 (dd, J = 5.6, 16.4
Hz, 1H), 3.76 (s, 3H), 3.80 (s, 3H), 4.10 (dd, J = 8.0, 13.6 Hz, 1H), 4.78 (d, J = 8.0 Hz, 1H),
6.13 (dd, J = 2.0, 16.0 Hz, 2H), 7.36-7.44 (m, 5H); *C NMR (100 MHz, CDCl3): § = 27.2,
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55.3, 554, 68.2, 81.7, 91.8, 93.0, 101.4, 127.0, 128.6, 128.8, 138.1, 155.1, 158.8, 159.7,
HRMS (ESI): m/z calcd for Ci7H190,4: 287.1283; found: 287.1272 [M+H]".

5,7-dimethoxy-4,4-dimethylchroman-3-ol (Table 2, entry 10, product 2j)

The general procedure was applied to 1j to afford 2j (19 mg, 52%) as a white solid: m.p. =
83-84 °C; *H NMR (400 MHz, CDCl3): & = 1.35 (s, 3H), 1.45 (s, 3H), 1.90 (br s, 1H), 3.56
(dd, J = 1.6, 4.4 Hz, 1H), 3.75 (s, 3H), 3.78 (s, 3H), 4.05-4.13 (m, 2H), 6.06 (d, J = 2.4 Hz,
1H), 6.10 (d, J = 2.4 Hz); *C NMR (100 MHz, CDCl,): § = 22.8, 27.5, 35.6, 55.1, 55.2, 66.4,
74.9, 99.4), 99.6, 110.6, 154.7, 159.2, 160.7; HRMS (ESI): m/z calcd for Cy3H190,: 239.1283;
found: 239.1273 [M+H]".

General procedurefor intermolecular ring-opening of epoxides
(R)-2-(2,4,6-trimethoxyphenyl)-2-phenylethanol (Table 3, product 3a)
1,3,5-Trimethoxybenzene (5 mmol, 840 mg) and (R)-styrene oxide (1 mmol, 120 mg) were
dissolved in 5 mL of hexafluoroisopropanol and was refluxed at ambient pressure for 30
minutes. Purified the desired product by column chromatography on silica gel using hexane:
EtOAc (90:20) as eluent to afford 3a (176 mg, 61%) as a white solid: m.p. = 80-81 °C; [q]
5= +19.3 (¢ = 1.0 in CHCl3); *H NMR (400 MHz, CDCl,): & = 1.94 (br s, 1H), 3.71 (s, 6H),
3.77 (s, 3H), 4.27 (d, J = 7.2 Hz, 2H), 4.80 (t, J = 7.2 Hz, 1H), 6.13 (s, 2H), 7.11-7.31 (m,
5H); *C NMR (100 MHz, CDCl5): & = 43.1, 55.2, 55.6, 64.7, 91.1, 110.4, 125.6, 127.9, 128.0,
142.4, 159.3, 160.0; Chiral HPLC: OD-H (heptanef/isopropanol = 90/10, 0.4 mL/min™, UV at
254 nm, t (minor) = 31.0 min, t (major) = 34.5 min, ee = 95%; HRMS (ESI): m/z calcd for
CioH1gNaO,: 249.1103; found: 249.1105 [M+Na]".

<Chromatogram>

E:\lc data\lgxirevised data\2-phenyl-2-(1,3,5)trimethoxyl ethanol\1,3,5-trimethoxy-racemic.lcd
mYy

1307 DetA Chi
1 R
100 @ =
: N 3
A )
[ "‘I \
- II‘I I I‘ \
50 |" ‘I'w "I

I"\ I\'\.

\ / \
0."‘|....'|"‘\.|.fj‘.|T\H.|.H.|.H.|.H‘
25.0 275 30.0 325 35.0 37.5 40.0 425 45.0

min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peaks# Ret. Time Area Height Area % Height %

1 30.678 5523934 80011 50.001 51.620

2 34.473 5523702 84238 49.999 48.371

Totall 11047636 174149 100.000 100.000
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<Chromatogram>

E:\lc data\lgx\revised data\2-phenyl-2-(1,3,5)trimethoxyl ethanoNOD-H-1,3,5-trimethoxy-bene-P-Chiral1.lcd
mV

Det.A Ch1
300+
200+ Y
] 3
~\
/1
1 [
100+ \
1 2 /
0 ....l.‘..”.-"i‘*%‘_‘/‘.l.\\.——..ﬂ...‘l‘H“.‘..‘
250 27.5 30.0 325 350 37.5 40.0 425 45.0
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 30.997 200738 6321 2.731 3.927
2 34.534 10353527 154639 97.269 96.073
Total 10644265 160961 100.000 100.000

The observed enantiomeric excess value of the product is 94.5%. We think the enantiomeric
purity of (R)-styrene oxide (purity>98.5%, purchased from Acros Organics Co.) we have
could be lower than 98.5%. Because we do not have the specia chiral GC column (Chiraldex
y -TA column) which is used to separate (R)- and (9- styrene oxide. We did a pardld
experiment to establish the real enantiomeric purity of this (R)-styrene oxide. The reaction
between (R)-styrene oxide and indole in refluxing TFE is stereospecific as reported by
Professor Mayr’s group (Scheme 1). We carried this reaction using the (R)-styrene oxide we
have at the identical reaction condition. The ee value of the reaction product is 94.3%, similar
with our previous observation. This showed that the reaction between
1,3,5-trimethoxybenzene and (R)-styrene oxide is stereospecific. The observed 94.5%
enantiomeric excess value of the product is because the enantiomeric excess value of
(R)-styrene oxide we have is 94.5%.

Scheme 1
Ph
OH
@\/\§ . <5 _TrEs0C, A\
N Ph 4h
H N

H
(R)-styrene oxide

67 % (99 % ee)
Westmaier, M.; Mayr, H. Chem. Eur. J. 2008, 14, 1638.
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my

1807 Det A Chi
100

50 [

T T T T T T T T T T T . . - T
10.0 12.5 15.0 17.5 20.0
min
1 Det.A Ch1/210nm
PeakTable
Detector A Chl 210nm

Peak# Ret. Time Area Height Area % Height %
1 10.857 1787501 78463 97.171 97.313
2 14.379 52040 2167 2.829 2.687
Totall 1839542 80629 100.000 100.000

2-(1,1,1,3,3,3-hexafluor opr opan-2-yloxy)-2-phenylethanol®

Using hexane: EtOAc (90:10) as eluent to afford the byproduct (86 mg, 30%) as a colorless
oil."H NMR (400 MHz, CDCl3): § = 2.35 (dd, J = 5.0 Hz, 1H), 3.66-3.72 (m, 1H), 3.89-3.95
(m, 1H), 4.10-4.21 (m, 1H), 4.85 (dd, J = 3.8 Hz, 1H), 7.32-7.35 (m, 2H), 7.39-7.41 (m, 3H);
3C NMR (100 MHz, CDCl3): & = 66.6, 72.5, 72.9, 73.2, 73.5, 73.8, 86.1, 119.6, 120.59,
122.35, 123.43, 127.7, 128.9, 129.6, 134.8; MS (ESI): m/z calcd for CyyH10FO,: 288.0; found:

286.8 [M-H]".

2-(2,3,4-trimethoxy-6-methylphenyl)-2-phenylethanol (Table 3, product 3b)

The general procedure was applied to 1,2,3-trimethoxy-5-methylbenzene to afford (76 mg,
50%) the product as a white solid: m.p. = 60-61 °C; *"H NMR (400 MHz, CDCl5): & = 1.18 (br
s. 1H), 2.22 (s, 3H), 3.33 (s, 3H), 3.74 (s, 3H), 3.77 (s, 3H), 4.21 (dd, J = 6.4, 10.6 Hz, 1H),
4.28 (dd, J = 6.4, 10.6 Hz, 1H), 4.43 (dd, J = 6.4, 10.6 Hz, 1H), 6.46 (s, 1H), 7.10 (t, J = 6.8
Hz, 1H), 7.16-7.23 (m, 5H); *C NMR (100 MHz, CDCls): & = 21.1, 46.6, 55.8, 60.2, 60.5,
64.6, 109.8, 125.3, 125.9, 126.1, 127.6, 128.2, 129.0, 132.7, 140.6, 142.4, 151.9, 152.6;
HRMS (ES+): mVz caled for CigH,,NaO,: 325.1416; found: 325.1415 [M+Na]”.

2-(2,5-dimethoxyphenyl)-2-phenylethanol (Table 3, product 3c)

The general procedure was applied to 1,4-dimethoxybenzene to afford the product (45 mg,
35%) as acolorless oil: '"H NMR (400 MHz, CDCl5): & = 1.61 (br s, 1H), 3.66 (s, 3H), 3.67 (s,
3H), 4.05 (d, J= 4.8 Hz, 2H), 4.56 (t, J = 7.2 Hz, 1H), 6.64-6.74 (m, 3H), 7.14-7.23 (m, 5H),;
3C NMR (100 MHz, CDCls): & = 46.5, 55.6, 56.1, 65.4, 111.2, 111.8, 115.3, 126.6, 128.4,
128.5, 131.2, 141.1, 151.7, 153.6; HRMS (ESI): mVz calcd for Ci6H1gNaOs: 281.1154; found:

281.1156 [M+Na]*.

2-(4-methoxyphenyl)-2-phenylethanol (Table 3, product 3d)

The general procedure was applied to anisole to afford the product (17 mg, 15%) as a
colorless oil: '"H NMR (400 MHz, CDCls): & = 1.54 (br s, 1H), 3.70 (s, 3H), 4.04-4.11 (m,
3H), 6.79 (d, J= 8.0 Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 7.13-7.18 (m, 3H), 7.23(d, J = 7.2 Hz,
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2H); 3C NMR (100 MHz, CDCly): 6 = 52.8, 55.2, 66.2, 114.1, 126.7, 128.2, 128.6, 129.2,
133.4, 141.7, 158.4; HRMS (ESI): m/z caled for CisHigNaO,: 251.1048; found: 251.1036
[M+Na]".

1-(2,4,6-trimethoxyphenyl)propan-2-ol (Table 3, product 3e)

1,3,5-Trimethoxybenzene (1 mmol, 168 mg) and 2-methyloxirane (2 mmol, 116mg) were
dissolved in 5 mL of hexafluoroisopropanol and was refluxed at ambient pressure for 48
hours. The solvent was removed under reduced pressure. The desired product was purified by
column chromatography on silica gel using hexane: EtOAc (90: 20) as eluent to afford 4 (65
mg, 29%) as a colorless oil.'H NMR (400 MHz, CDCl5): § = 1.19 (d, J = 6.0 Hz, 3H), 2.35
(br s, 1H), 2.72-2.84 (2H), 3.81 (s, 6H), 3.82 (s, 3H), 3.93-4.00 (m, 1H), 6.15 (s, 2H); *C
NMR (100 MHz, CDCl5): 6 = 23.0, 32.0, 55.3, 55.6, 68.6, 90.6, 107.6, 159.0, 159.7.

References

! R. Marcos, C. Rodriguez-Escrich, C. Herrerias, M. A. Pericas, J. Am. Chem. Soc., 2008, 130,
16838-16839 (Note: enantiomer was synthesized).

2Z7.-J. Shi, C. He, J. Am. Chem. Soc., 2004, 126, 5964-5965.

%Y. X. Liu, X. B. Li, G Lin, Z. Xiang, J. Xiang, M. Z. Zhao, J. H. Chen, Z. Yang, J. Org.
Chem., 2008, 73, 4625-4629.

= Fringuelli, R. Germani, F. Pizzo, F. Santinelli, G. Savelli, J. Org. Chem., 1992, 57,
1198-1202.

®C. Lampard, J. A. Murphy, Tetrahedron, 1993, 49, 3841-3848.

S12



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

5000(

4000(

3000(

2000(¢

1000¢

68€°¢
£€6€°¢
6€°€
86€°€
Lov'e
eov'e
907'€
16°€
816'¢
€80
260
c0L'y
oLy
L0€Y
cley
geey
0ee’y

6289
€89
8€8'9
989
6¥8°9
G689
09¢’L
S6¢’L
10€°L
60€°L
Gee’L
vve'L
VA2 WA
65€°L
69€°L
cLe L
€8€°L
68€°L
c6e’L
00v°L
Yov'L

Ll WU/

Ph

(0}

0.

1e
H, 600MHz, CDCly

7 1.00

= 0.98
I 1.05

= 1.02

3.0

4.0

5.0

6.0

7.0

8.0

ppm (t1)

2000(

1500(

1000(
5000(

Yrg98 ———__
02009 ———
051’89 ———
68,9/
00024

cleLL

LeSELL
€691 1 [/
569521
681821 [/
G/5'82k p

grezel ———
089l —

18G5 ———

Ph

(©)

o
1e
13C, 150MHz, CDCly

50

\
100

\
150

\
200
ppm (t1)

S13



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

400

300

200

100

Ph

(0]

o}

19

H, 600MHz, CDClg

F 1.00

7+ 0.98

T 1.01
F 099

F 244
} 588

+1.09

T 295

8.0 7.0 6.0 5.0 4.0 3.0

9.0

ppm (t1)

8000(

7000(

6000(
5000(

4000(

3000(¢

2000(¢

1000(¢

ovy'99
281’09
¥26°L9
£€89°9L
9189,

L¥8'9L
00022

L

80¢°LL
8LeLL
S96°904
082°8L1
888'¢€ct

ovL'set
89¥°9¢t
10892}
999°/2t
9G¥'8¢ch
185821
v0c6ch
285’62t
cor' Vel

VLY 9EL
S6E€°9S|

A

Ph

19
13C, 100MHz, CDCls4

908

\
100

\
150

\
200

ppm (t1)

S14



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

6000(

5000(

4000(

3000(

2000(¢

1000(¢

06v'€

£66°¢
Svey
144
Y92’y
cley
VA4
Lov'y
7A 4
(FAa4

691°L
8€c’L
ove'L
2ese’L
SGc'L
1l8°L
PAWA
6vE°L
65€°L
LLEL
G8€°L
16€°L
80¥°L
Ges'L
oS,
Sl9°L
629°L
€89°L
869°L
0S6°L

—\

\

™

Ph

()

oo
Br

1h
H, 600MHz, CDCly

3 1.00

I 0.97

3 1.00

1 0.99

3 1.05
3 1.07

1517
F1.02

I-0.98
7 1.00

1 0.96

3.0

4.0

5.0

6.0

7.0

8.0

ppm (t1)

5000(

Ph

O

€010}

clvLLL
Ge8'6LL

S 7814}
6vy8ch
S6v'8ch
v65'8¢k
689'8¢ct

1

h
13C, 150MHz, CDCly

m

o
Br

L69'621
c9L'6ct
c6c 0
leeeel

66€°9¢€}

SNy

2L 951

50

\
100

\
150

ppm (t1)

S15



5000(¢

4000(¢
3000(

1000¢

1000(¢

Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

S8¢e’L

6609
vOL'9 p

gL —

09¢’L

———=

1j
H, 600MHz, CDCly

OMe

Meo\©/0\/<i,

/

T 349

3 1.00

3} 6.25

J2i1s

T 3.02

1.0

2.0

3.0

4.0

5.0

6.0

7.0

ppm (t1)

L1681
g8S've

00¥°094 [/

98y° 191

5000(¢

50

S16

13C, 150MHz, CDCly

OMe
1

Meo\©/0
100

150

200
ppm (t1)




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

1500(

1000(¢
5000(¢

00000070

6G¢'C

89Y'€
10L’¢
2s8'e
08¢
606°€
L€6°€
L'y

S00'9
L20°9
266'9
¥00°L
€80°L
¥60°L
901°L
091°L
cLVL
¥81L°L

Y 2

===

0.
OH

OMe Ph
2a
H, 600MHz, CDCly

MeO.

T 0.96

> 3.06
= 3.05
I 3.84
> 1.02

4000(

3000(

2000(¢

1000(¢

0.0

5.0

906° L0}
€Le9ch [/
€e0'8ct
ey eVl

LOL'GSE ——
Gelest [/

6209}

10.0

ppm (t1)

O,
OH

OMe Ph
2a
13C, 150MHz, CDCl4

MeO

S17

\
100

\
150

\
200

ppm (t1)



1500(

1000(

5000(¢

0

981°¢

999'¢
v.6'€
8.6'€
186'€

Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

166°€
166°¢
666°C

1607 ——

(V44
VA4
651V

1434
8Lv'9
€LL°9
8,9
889
26.°9
68'9
¥68°9
091°L
eLVL
€92°L
9/e’L
98¢’L
Lee’L
eve'L
SS€°L

L

OH

\

Ph

2b
H, 600MHz, CDCly

MeO

J

W

byt
o
oo N

1500(

1000(¢

5000(

2.0

3.0

4.0

6v¥°0S
819'GS
17999 ——
L16°69
88L°9L
00022

5.0

6.0

7.0

pbm (L)

clae’LL

SELVLE

€8E°GHL

€62°LLL N\
1697221 ——~
190°Lelt [/
oLLreet ————
60°6¢t K
615crl

061871
280 vS|H

O.

v~ YOH
Ph

2b
13C, 150MHz, CDClg

50

S18

100

MeO
|

150

200

ppm (1)




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

1000¢

5000(

LT ——

98’1

066°¢
166'€
866°C
000t
800t
600t
PANN 4
8L0'V
180
060t
G601
660°17
YoL'y
L0L'Y
ord 4
9Ly
(3494
144

L)

9989
8/8'9
1889
seLL
L
2021
Lz
2zl
92z —— N\
weLr——7
652°L
Vr)
oleL
62eL
eL

et

\

H, 600MHz, CDClg

— % 8.82

] e

L[
Ly
o
23

6.0 5.0 4.0 3.0 2.0 1.0

7.0

8.0
ppm (t1)

4000(

3000(

2000(

1000(

_isele

b

9€0°vE

L16SHL
vpL0ZL
£0e'52} [/
080'821
L1982l S
150°621

[S13:x44% [/

rdvnads

\

SLLLSE

2c
'3C, 150MHz, CDCl,

T

50

\
100

\
150

\
200

ppm (t1)

S19



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

1000(¢

5000(

141%4
i
6lLLC

820°%
L80'Y
YYO'y
Y0y
250
§S0'v
ogky —
502y
102
geT v

a

0689
1689
8¥6'9
296'9
8G1°L
(VAWA
S8LL
c6L’L
661°L
90¢’L
I AXAVA
Ll L
282 L
S62'L
YA WA
6v€°L
19€°L

e

7I % 0.99

|
I
JJ
i
s

o)
Y~ “OH
Ph

2d
H, 600MHz, CDCl3

o @
~B

ey
DLW O
o N

2.0

3.0

4.0

5.0

6.0

7.0

8.0

ppm (1)

5000(

4000(

3000(

2000(

1000(

99G°9tL
6Le’LCh
c66'leh

v20°L21 \
9/1'821 \
80,°821 N
901°621

rze1el K
905°2h 1

600°vSH

OH

Ph
2d
13, 150MHz, CDClg

50

\
100

\
150

\
200

ppm (t1)

S20



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

—2000(

— 1500(
1000¢

5000(¢
0

p00000°0-
L67'L
1€6°€
6€6°€
ov6'e
8¥6°¢
G96°€
L96°€
§96°€
L96°€
866'€
900
820t
2e0'y
1801
o'y
o'y
0S0'%
€0L'y
VA4
X484
Sck'y
0629
S9.°9
1€6'9
€69
2es0°L
¥90°L
261,

o
v~ YOH
Ph

2e
H, 600MHz, CDClg

Br

—_ — 133

|

|
ey
PO
883

VAVAVA
ole’L
0ce’L
gL
0LS°L
€82,
S6¢’L

0.0

5.0

10.0

ppm (1)

3 3 3 3 3 3 3
o o o o o o o
wn o wn o wn o o
] ® al « - - )
| | | | | L |
05667 -
91°99
61£'69 [/J _
£89'9/ -
00022 —
81'/L
T o
O 2
(6]
fe) & u.,.m
& =
N
vreELL 3
S/¥8LL [/ 9 %
90e b2k @ -
SLE /2L [/ -
£06'82} [/ _ -
02062} -

QLIEL ——
809661 ——
00L Lyt ——

62 €St

50

\
100

\
150

ppm (t1)

S21



5000(¢

Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

G60°C —~
660 ———

02L'9
veL9
VA4 WA
ovLL
002’2
Ll2L
682,
LogL
gres ———\

i/
Gog’L
YNASWA

19v'L
VA A

2.0

3.0

4.0

0}
2f

5.0

6.0

7.0

m;m (L)

5 5
o o
o o
~— n

€086V

6299

2ee°69 [/

88L/0L

00022

cleclL

9ee'es ——

vL6°8kE
v98'vZH [/
69€22} %

cle'sct
cloect

850°/€1
959681 ——

e ——

80L°¥SH

50

100
S22

O.

2f
13C, 150MHz, CDCl4

150

ppm (t1)



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

5000(

00000070

900°¢

0L0'%
cL0Y
LEL'Y
[34°84
12494
VA4S 4
889V
6L0°L
260°L
€0L°L
8LLL
8L
ovi'L
LLVL
€81°L
961°L
L0¢°L
Le'L
vieL
cece’L
€8¢€°L
06€°L
66€°L
659°L
Y19,
6.9,
289°L
189,
¥69°L

e\ NP

I
" O

Ph

2g
'H, 600MHz, CDCls

I-1.08

= %88

=-1.00

T34
- 0.96
5 1.9

0.0

5.0

10.0
ppm (t1)

5000(
4000(

3000(

2000(

1000(

V€6°SY

20849 ——_

10£°69
£€89'9L
000°2L
8LE°LL

6ELLLE
LIS'8LL
Sv6'ech
625ech
L99'9¢t
G98'9¢t
G6v'8ch
6.5'8¢ck
96.°8¢t
Lye62t
9¢8'6¢ct
9.€°€EL
0L6'crt
L69°LSL

N

H

Ph

0
Oy
2g
13C, 150MHz, CDCls

50

\
100

[
150

ppm (t1)

S23



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

— 1000(

5000(

0000°0-

Loge

0€0'V
2c60'v
L60'%

)

L6Y'Y

800°Z

920°L

980°L

60L°L

6LL°L

9L L —~
VL —
081°L
161°L
veeL
¥eS'L
S L
908°L

N

T
On

Ph

Oy
Br

2h
"H, 600MHz, CDCl,

T 1.0¢

= 2.0¢
+1é
= 1.00
= 0.9¢

0.0

5.0

ppm (t1)

4000(

3000(

2000(

1000(

8G/°Sy

86179 ——
08r'69 ——_ "

289'9L

000722 ——
neLL ——

)

6SL°CLE
{rVANY
099641
gelLvel
clo’Lel

vieech
1S¥'8¢t

£58'821 ———\
00862t ——

98€°0€ L
¥86°0€L
888°LEL
§gegert
126°1SE

2

SV

OH

Ph

CCr

Br

2h

8¢, 150MHz, CDClg

50

\
100

\
150

ppm (t1)

S24



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

06L'v

6019
yLL'9 %
6719
¥S1°9

09¢'L

o
9]
=

OMe
2i

H, 400MHz, CDCl3

16€°L
0lyL
9y’ L
evy' L

2c9g° L
[WASWA
8.€°L
€88

% 1.05

T o098

F 1.00

T 6.21

T 112

F 097

I 6.8¢

T 5.29

2.0

3.0

4.0

5.0

6.0

7.0

5 IS 5 IS <3 5 I 3
o o o o o o o S
o o o o o o o -
~ © n < (] () — o
| L1 | | L1 I - L1 | L1 L1

29122 -
£vE'SS
AN _
96189 ——__ N
882°9/
000'2L
2ie Ll ~
28918 —— .
88816 ——_ S5
096'26 ——— 8 -

0o £

S0b° 101 2 s = -
o 3
(&)
2]

950'221 [/
26582}
gsr82 ——

680°8E}

92,661 ——

50

\
100

\
150

ppm (t1)

S25



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

o © O oA O —mINN OO 1 — O © < o <
© o O wuwuw NN O®OMNLWSTOWOW ST NO© O W o < o
N - Q0Q —m OO OoQOONRN N LYYW ® < @
~ © © © © T T FTTFTTTTO O OOO® -~ - -
I
I
MeO. (0] |
|
OH
OMe
2
H, 600MHz, CDCly
Il /
!
|
“M ‘ LJ\_/Uh./
. N
Y L B = Py
-0 o o = ww
-0 o e O - o
N <~ PSSt o Sw
T ‘ T ‘ T T ‘ T T ‘ T ‘ ‘ T ‘
7.0 6.0 5.0 4.0 3.0 2.0 1.0
ppm (t1)
© N ~—
AN O © «© o © ~ [SVI o I N~ © (3] n
N~ © 0 o~ — 0 M O -~ 0 © el
S o< S © oge @S N © NN
O 0 v — O M ~ o ™ O n v 0 ~ o
- — o O ~ ~N N © [ToliTe} ™ o«
MeO 0.
OH
OMe
2
13C, 150MHz, CDCl4
I
\ \ \
150 100 50

ppm (t1)

S26




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

o
o
W H”N~NOOO OO o o T O N~ o < < 8
O 0O ¥ N v~ < N~ (3] o O © ® © k- < t=)
QN NNN === RN AN N 3 =
NN NMNMNMNNMNDNS © <+t T T < m ™ -~ T
OMe Ph
OH
MeO OMe
3a
'H, 400MHz, CDCl,
|
) L ‘
L il
Y ks b I ks
N - n wn o
o o o dio ©
o o w +O0 (9]
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 ‘
8.0 7.0 6.0 5.0 4.0 3.0 2.0 0.0
ppm (t1)
@ © [Te} (o) I =R o\] <
o © N~ O mn M (2] < 0o NN M n o o
0 [+] o 0 © (3] ~ - O O o o o
o o o NN W0 o S M9 © N © -
n < o Ny — - NI~ O S n v (3]
- - - - - =Y NNN O 0w 3
OMe Ph
OH
MeO OMe
3a
3C, 100MHz, CDCI3
|
[
\ \ \ \
200 150 100 50
ppm (t1)

S27

— 1000(

— 5000(

8000(

7000(

6000(

5000(

4000(

3000(

2000(

1000(




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

5000(

000000 ——_

1€€°¢
VAZx4
8G€'C
69€°C
£99°€
089°¢
689°¢
169°€
L2e
6LL°€
2c68'€
L06°¢
clee
2c6'e
(48
£v6'e
2cs6'e
c0L'y
6LL'Y
YEL'Y
6vL'Y
€9’y
8LL'Y
€617
VAVA4
LE8'Y
Sv8'v
LG8
998’y
oveL
cce’ L
VX4 WA
LE€°L
ove’L
26e°L
16€°L
Sov°L
60v°L

o)) e e

OH

CFs
0
'H, 400MHz, CDCl,

> 0.97

F1.10
= 1.00
I 1.00

== 0098

T 338

0.0

5.0

10.0

ppm (t1)

5000(
4000(
3000(

2000(

1000(¢

cr9'99
yASSKAA
8G8'¢L
8L1€L

867°€L
028°€L ———

289'92 %
00024
81€LL K
96098
195611
£65°02}
1522k [/
sereet M
|V FAN

OH

1
F€~ 0

100MHz, CDCl4

130

806°8¢} K
9562t K

0LL¥EL

bl

50

\
100

\
150

\
200

ppm (t1)

S28



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

5000(

4000(

2000(

1000(
0

-100C

00000°0- ——

el —

gece
€ee’e
9€L°¢
v.LL'E
S8l
€02’y
cley
62c’t
8GC'Yy
g€LeY
8¢t
00€'¥
Yy
LEV'Y
Lvv'y

)

96¥'9
8.0°L
S60°L
ELEL
8G1L

CHg Ph

OH

MeO

OMe

3b

"H, CDCl3, 400MHz

VAWA
881°L
VAVAVA
9¢c’L

N\

Foot

= 3.08

= 0.99

T8

0.0

5.0

ppm (t1)

5 5 5 5 5 5
o (=] o o o o
o wn o wn o o
(] N o — ~— n
| | | | | | | | | | |
£L0'12 _
12990 ———__
20855
ove09 [/ B
08509 p
71979 -
£89'9/
00022
81e L
g g
o [a]
< = o
o (] N
(] Q S
. T > 8 2
0LL°60L o o 8
L98'g2h [/ =
s _
R e 2
2
zv9 L2k
16182k [/ B _
00062+ =

leLeer —
6€9°07 1

orvarh —

LE6°1GE

logas ——

50

\
100

\
150

\
200

ppm (t1)

S29



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

6000(
5000(

4000(
3000(
2000(
1000(

00000°0-

09}

T N
I

Q s
3

T o ¥
2 R
a

O OC
k4

= 1.28

- 6.26

= 2.02

3- 1.00

0.0

5.0

10.0

ppm (t1)

5000(¢

4000(

3000(¢

2000(

1000¢

b 4414
209'GS [/

veL9g

9.€°99

€899/
000°2L
—

81€'L
22T L
188111 [/

41548

8L9°1Gt
[/

YE9'€St

OH

Ph

MeO.

OMe

3c
13C, 100MHz, CDCly

50

\
100

\
150

\
200

ppm (t1)

S30



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

o L
N0 O O N O© W W WnWw — - 0 @ O - n 8 —2500(
LDOMOANWOWOT O O DN MO (3] o
NAN === —=O NN SoSg9or 0 S
NNNMNNMNNMNNMNNMNN O©© T T T O -~ o =
F— 2000(
Ph i
OH ! L
MeO 1500
3d L
H, CDCl3, 400MHz +
F— 1000(
F— 5000(
‘ L
WJWM M7
. . -~ Lo
Wy [ o L
o N W ow = -
= O - o N
ow X - © @ r
I I I
10.0 5.0 0.0
ppm (t1)
© A — N0 — M [
(] W © O o ~ O ~NOoO AN O < © |-
(o] © M NO© v~ N - O ® o ©
© - ® O ®® O F ™o o o AN —7000¢
wn <t MO N AN AN N NN~ © © n o
= - - - NNN © 0 © =
) ) ) ) F—6000(
Ph r
MEO/Q)VOH -
3d [
13C, 100MHz, CDCl3 I—4000¢
| L
I— 3000(
[ F
I L
F—2000(
I r
— 1000¢
| L
| |
. . -
\ \ \ \ \
200 150 100 50 0
ppm (t1)

S31



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

o |-
o
n < DO VANWOMNO DWW OMHO T — v 8 -
© wn ONOUTAN-"O ONODNLLM™— W OO0 5
N - QNN ROD VOONNNNN®A I
~ © M MMM MMMN NN NN ANNNN AN~ o. [
‘ M%) -
OH —4000(
OMe r
MeO OMe i
3e —3000(
‘ L
H, 400MHz, CDCl3 E
—2000(
I
I L
A b ‘
Y H = P r
N o - 9o N r
o o © © ©
o Sl © o S =
\ \ \
10.0 5.0 0.0
ppm (t1)
[S\ITo) ©
[S2 2T} < - 0 O N o o ©o o
© o < N~ - O ® © 0 N~ < <
@ © ~ < S 1y vy @ 9
0 10 o o NNOG © 1w - ] — 1000(
- - - 3 NNK © [ToJTo) (] [
OH
OMe
MeO OMe
3e L
13C, 100MHz, CDClg
| —5000(
I
[
I
I L
m ! n " | Jl " " " Lo
\ \ \ \ \
200 150 100 50 0
ppm (t1)

S32



