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1. General Remarks

The 'H and *C NMR spectra were recorded on a Bruker Avance 11l 400 MHz spectrometer. The
chemical shifts (o) are reported in ppm and coupling constants (J) in Hz. GC-MS was measured on
Agilent 7890A /5975 C spectrometer. HRMS (ESI) was determined on a Bruker Daltonics micrOTOF-Q"
mass spectrometer. HPLC analysis was performed on Waters-Breeze (2487 Dual 2 Absorbance Detector
and 1525 Binary HPLC Pump). Chiralpak OD, AD, OJ columns were purchased from Daicel Chemical
Industries, LTD. Column chromatography was generally performed on silica gel (200-300 mesh) and
TLC inspections were on silica gel GF,s4 plates. Optical rotations were determined by using a Perkin-
Elmer 341 LC polarimeter.

Unless otherwise stated, all commercial reagents and solvents were used as received. All the chiral
starting materials were purchased from Aldrich, Alfa and Acros and used directly. Catalysts of 3a®, 3b?,

4a%, 4b*, 5a-5j°° were synthesized according to the reported methods.
2.1 General procedure for the preparation of but-3-en-1-ol compounds la-p.

p-xylene Ph.
B~ >"SoH *+ PPh; ———— = _ “P'g>" "OH
Ph

Under argon atmosphere, triphenylphosphine (9.5 g, 36.2 mmol), 3-bromopropan-1-ol (5.0 g, 36 mmol)
and p-xylene (30 mL) were added in a round bottom flask equipped with a mechanical stirrer. The
mixture was heated to 130 °C and stirred for 6 hours. After that, the reaction was then cooled to room
temperature and ether (50 mL) was added. The solids were collected by filtration and dried under vacuum
to afford 3-(triphenylphosphonium)propan-1-ol bromide as a white solid which was used in the next step

without further purification.
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Li-N(SiCH N OH
R0 L Phpes ooy S
U

- 3 Rl_
= Ph”, BT THF ~

10.5 mmol of lithium bis(trimethylsilyl)amide was added dropwise at -20 °C or -78 °C to a suspension of
4.5 mmol of (3-propan-1-ol)triphenylphosphonium bromide in 10 mL of tetrahydrofuran. The solution
was stirred at -20 °C for 1 hour and 3.75 mmol of aldehyde was added dropwise. After that, the mixture
was stirred at the same temperature for 2 hours. The mixture was warmed to room temperature and stirred
for another 12 hours, then saturated aqueous NH,4CI solution was added. The organic layer was dried over
MgSQO, and then concentrated under reduced pressure. The residue was purified by flash column
chromatography (EtOAc/Petroleum = 1/5; v/v).

1a, (E)-4-o-tolylbut-3-en-1-ol:

CC

Colorless oil; 71% yield. 'H NMR (400 MHz, CDCl3): 6=7.12-7.21 (m, 4H), 6.69 (d, 1H, J = 15.6 Hz),
6.06 (dt, 1H, J = 7.2, 1.2 Hz), 3.72-3.75 (m, 2H), 2.47-2.52 (m, 2H), 2.33 (s, 3H), 1.75 (br s, 1H) ppm;
3¢ NMR (100 MHz, CDCl3): 6=136.4, 135.9, 130.3, 129.0, 127.2, 126.1, 125.5, 62.1, 36.7, 19.9 ppm;
HRMS Calcd for C1;H14NaO: [M+Na]”, 185.0933. Found: m/z 185.0928.

1b, (E)-4-m-tolylbut-3-en-1-ol
X OH

Colorless oil; 78% yield. *H NMR (400 MHz, CDCls): & = 7.10-7.23 (m, 3H), 7.03 (d, 1H, J = 6.8 Hz),
6.45 (d, 1H, J = 16.0 Hz), 6.18 (dt, 1H, dt, 1H, J = 7.2, 1.6 Hz), 3.71-3.74 (m, 2H), 2.45-2.48 (m, 2H),
2.33 (s, 3H), 1.83 (br s, 1H) ppm; *C NMR (100 MHz, CDCls): & = 138.1, 137.2, 132.9, 128.5, 128.1,
126.8, 126.1, 123.3, 62.1, 36.4, 21.4 ppm; HRMS Calcd for C1;H1,NaO: [M+Na]*, 185.0937. Found: m/z
185.0935.

1c, (E)-4-p-tolylbut-3-en-1-ol:

/@/\/\/OH

White solid; 65% yield."H NMR (400 MHz, CDCls): 6= 7.24 (d, 2H, J = 6.0), 7.11 (d, 2H, J = 8.0 Hz),
6.46 (d, 1H, J = 16.0 Hz), 6.14 (dt, 1H, J = 7.2, 1.6 Hz), 3.72-3.75 (m, 2H), 2.46-2.49 (m, 2H), 2.32
(s,3H), 1.62 (br s, 1H) ppm: *C NMR (100 MHz, CDCls): § = 137.1, 134.5, 132.7, 129.3, 126.0, 125.2,
62.1, 36.4, 21.2 ppm; HRMS Calcd for Cy;H14NaO: [M+Na]”, 185. 0938. Found: m/z 185.0941.
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1d, (E)-4-(4-hydroxybut-1-enyl)phenol:

o
HO

White solid; 52% yield. *"H NMR (400 MHz, DMSO): 6= 9.30 (d, 1H, J = 8.0 Hz), 7.10 (d, 2H, J = 8.0
Hz), 6.61 (d, 2H, J = 8.4 Hz), 6.22 (d, 1H, J = 16.0 Hz), 5.91-5.99 (m, 1H), 4.47 (t, 1H, J = 4.0 Hz), 3.38-
3.44 (q, 2H, J = 8.0 Hz), 2.18-2.33 (q, 2H, J = 8.0 Hz) ppm; *C NMR (100 MHz, DMSO): & = 156.5,
130.6, 128.4, 126.9, 124.2, 115.3, 60.9, 36.4 ppm; HRMS Calcd for CyH1,NaO,: [M+Na]*, 187.0721.
Found: m/z 187.0717.

1e, (E)-4-(2-methoxyphenyl)but-3-en-1-ol:
X OH
L
Colorless oil; 63% yield. *"H NMR (400 MHz, CDCls): § = 7.27-7.30 (m, 1H), 7.07-7.12 (m, 1H), 6.66-
6.79 (m, 3H), 6.06 (dt, 1H, J = 7.2, 1.6Hz), 3.70 (s, 3H), 3.60-3.63 (m, 2H), 2.34-2.39 (m, 2H), 1.62 (br s,

1H) ppm; *C NMR (100 MHz, CDCls): 6= 156.4, 128.3, 127.6, 127.0, 126.6, 126.3, 120.7, 110.9, 62.1,
55.4, 36.9 m; HRMS Calcd for C11H14NaO,: [M+Na]”, 201.0087. Found: m/z 201.0081.

1f, (E)-4-(3-methoxyphenyl)but-3-en-1-ol:

g~

o)

Colorless oil; 70% yield. "H NMR (400 MHz, CDCly): 5= 7.19-7.23 (t, 1H, J = 8.0 Hz), 6.95 (d, 1H, J =
7.6 Hz), 6.89-6.90 (M, 1H), 6.78-6.79 (m, 1H), 6.76-6.77 (m, LH), 6.46 (d, 1H, J = 15.6 Hz), 6.20 (dt, 1H,
J= 7.2, 1.6Hz), 3.80 (s, 1H), 3.73-3.76 (m, 2H), 2.45-2.50 (m, 2H), 1.75 (br s, 1H) ppm; *C NMR (100
MHz, CDCl3): 6 = 159.8, 138.7, 132.7, 129.5, 126.8, 118.8, 112.9, 111.4, 62.0, 55.2, 36.4 ppm; HRMS
Calcd for C11H14NaO,: [M+Na]", 201.0086. Found: m/z 201.0083.

1g, (E)-4-(4-methoxyphenyl)but-3-en-1-ol:

o
~o
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White solid; 81% yield. "H NMR (400 MHz, CDCls): 6= 7.29 (dd, 2H, J = 4.8, 2.0 Hz), 6.84 (d, 2H, J =
8.8 Hz), 6.44 (d, 1H, J = 16.0 Hz), 6.05 (dt, 1H, J = 7.2, 1.2 Hz), 3.80 (s, 3H), 3.3 (t, 2H, J = 6.4 Hz),
2.48-2.43 (m, 2H), 1.63 (br s, 1H) ppm; *C NMR (100 MHz, CDCls): 8= 159.0, 132.3, 130.0, 127.2,
124.0, 114.0, 62.1, 55.3, 36.4 ppm; HRMS Calcd for C1;H14NaO,: [M+Na]*, 201.0086. Found: m/z
201.0081.

1h, (E)-4-phenylbut-3-en-1-ol:

©/\/\/OH

Colorless oil; 77% yield. *"H NMR (400 MHz, CDCl3): &= 7.20-7.38 (m, 5H), 6.50 (d, 1H, J = 16.0 Hz),
6.21 (dt, 1H, J = 7.2, 1.6Hz), 3.75-3.78 (m, 2H), 2.47-2.52 (m, 2H), 1.55 (br s, 1H) ppm; *C NMR (100
MHz, CDCly): & = 137.2, 132.9, 128.6, 127.3, 126.3, 126.1, 62.0, 36.4 ppm; HRMS Calcd for
C1oH1NaO: [M+Na]*, 171.0775. Found: m/z 171.0779.

1i, (E)-4-(2-chlorophenyl)but-3-en-1-ol:
o
Cl
Colorless oil; 78% yield. *H NMR (400 MHz, CDCls): 6 = 7.50-7.52 (m, 1H), 7.32-7.34 (m, 1H), 7.15-
7.20 (m, 2H), 6.87 (d, 1H, J = 8.0 Hz), 6.20 (dt, 1H, J = 7.2, 1.2Hz), 3.75-3.78 (m, 2H), 2.50-2.55 (m,

2H), 1.78 (br s, 1H) ppm; *C NMR (100 MHz, CDCls): & = 135.4, 132.66, 129.6, 129.5, 128.9, 128.3,
126.8, 126.7, 62.0, 36.5 ppm; HRMS Calcd for C1oH1:CINaO: [M+Na]*, 205.0389. Found: m/z 205.0381.

1j, (E)-4-(3-chlorophenyl)but-3-en-1-ol:

Sha

Cl
Colorless oil; 75% yield. *"H NMR (400 MHz, CDCls): §= 7.33 (s, 1H), 7.15-7.21 (m, 3H), 6.40 (d, 1H, J
= 16.0 Hz), 6.17-6.24 (m, 1H), 3.71-3.74 (m, 2H), 2.43-2.48 (m, 2H), 2.15 (br s, 1H) ppm; *C NMR (100
MHz, CDClg): 6 =139.2, 134.5, 131.3, 129.8, 128.2, 127.2, 126.0, 124.4, 61.9, 36.3 ppm; HRMS Calcd
for C10H1:CINaO: [M+Na]”, 205.0391. Found: m/z 205.0386.

1k, (E)-4-(4-chlorophenyl)but-3-en-1-ol:

oA
Cl
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Colorless oil; 68% yield. *H NMR (400 MHz, CDCls): 6= 7.25 (s, 4H), 6.39-6.44 (m, 1H), 6.17 (dt, 1H,
J=17.2,1.6Hz), 3.71-3.75 (m, 2H), 2.43-2.48 (m, 2H), 2.09 (br s, 1H) ppm; *C NMR (100 MHz, CDCls):
5=135.8, 132.8, 132.1, 131.4, 128.7, 127.3, 61.9, 36.4 ppm; HRMS Calcd for C1oH::CINaO: [M+Na]",
205.0385. Found: m/z 205.0379.

11, (E)-4-(2,4-dichlorophenyl)but-3-en-1-ol:

@M ”
Cl

Colorless oil; 75% yield. '"H NMR (400 MHz, CDCls): §=7.43 (d, 1H, J = 8.8 Hz), 7.35 (d, 1H, J = 2.0
Hz), 7.16-7.18 (m, 1H), 6.79 (d, 1H, J = 15.6 Hz), 6.20 (dt, 1H, J = 7.2, 1.2 Hz), 3.76-3.79 (m, 2H), 2.49-
2.55 (m, 2H), 1.76 (br s, 1H) ppm; *C NMR (100 MHz, CDCls): § = 134.0, 133.2, 131.2, 130.2, 129.4,
127.8, 127.4, 127.2, 61.9, 36.5 ppm; HRMS Calcd for CyoH10CI;NaO: [M+Na]", 238.9991. Found: m/z
238.9986.

1m, (E)-4-(4-bromophenyl)but-3-en-1-ol:

Johas
Br

Yellow solid; 59% yield. *H NMR (400 MHz, CDCls): &= 7.40-7.42 (m, 2H), 7.20-7.22 (m, 2H), 6.42 (d,
1H, J = 16.0 Hz), 6.19 (dt, 1H, J = 7.2, 1.6 Hz), 3.73-3.76 (M, 2H), 2.44-2.49 (m, 2H), 1.74 (br s, 1H)
ppm; *C NMR (100 MHz, CDCls): 6= 136.2, 131.6, 131.5, 127.6, 127.4, 120.9, 61.9, 36.4 ppm; HRMS
Calcd for C1oH1:BrNaO: [M+Na]", 248.9876. Found: m/z248.9885.

1n, (E)-4-(4-fluorophenyl)but-3-en-1-ol:

/@MOH
F

Colorless oil; 57% yield. *H NMR (400 MHz, CDCls): 8= 7.13-7.20 (m, 2H), 6.83-6.87 (m, 2H), 6.32 (d,
1H, J = 16.0 Hz), 5.95-6.05(m, 1H), 3.59-3.63 (m, 2H), 2.31-2.36 (m, 2H), 1.68 (br s, 1H) ppm; *C NMR
(100 MHz, CDCl3): 6= 162.1 (d, J = 270.0 Hz), 133.4 (d, J = 4.0 Hz), 131.5, 127.6 (d, J = 8.0 Hz), 126.1,
115.5(d, J = 21.0 Hz) , 62.0, 36.3 ppm; HRMS Calcd for C1oH3;FNaO: [M+Na]*, 189.0678. Found: m/z
189.0674.

10, (E)-4-(2-(trifluoromethyl)phenyl)but-3-en-1-ol:
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Colorless oil; 63% yield. *"H NMR (400 MHz, CDCls): 5= 7.61 (d, 2H, J = 8.4 Hz), 7.48 (d, 1H, J = 7.2
Hz), 7.33-7.36(m, 1H), 6.84-6.88(m, 1H), 6.17-6.24(m, 1H), 3.76-3.79 (m, 2H), 2.50-2.55 (m, 2H), 1.71
(br s, 1H) ppm; **C NMR (100 MHz, CDCls): 6= 136.5 (d, J = 2.0 Hz), 131.8, 131.0 (d, J = 1.0 Hz),
130.3, 128.7 (d, J = 1.0 Hz), 127.3, 127.0, 125.7 (dd, J = 6.0, 2.0 Hz), 123.0, 61.9, 36.5 ppm; HRMS
Calcd for Cy1H11FsNaO: [M+Na]*, 239.0645. Found: m/z 239.0648.

1p, (E)-4-(4-(trifluoromethyl)phenyl)but-3-en-1-ol:

o
FsC

White solid; 60% yield. *H NMR (400 MHz, CDCl): § = 7.51 (d, 2H, J = 8.0 Hz), 7.39 (d, 2H, J = 8.0
Hz), 6.47 (d, 1H, J = 16.0 Hz), 6.30 (dt, 1H, J = 7.2, 1.5 Hz), 3.72-3.75 (m, 2H), 2.85 (s, br, 1H), 2.45-
2.50 (m, 2H) ppm; **C NMR (100 MHz, CDCls): 5= 140.8, 131.1, 129.6, 128.9 (t, J = 160.0 Hz), 126.2,

125.5 (g, J = 4.0 Hz), 122.94, 60.9, 36.3 ppm; HRMS Calcd for Ci;H;;FsNaO: [M+Na]", 239.0649.
Found: m/z 239.0645.

1q, (E)-4-(3-nitrophenyl)but-3-en-1-ol:

(;/\/\/OH

NO,

Yellow oil; 80% yield. *H NMR (400 MHz, CDCl5): 5= 8.14 (s, 1H), 8.05-8.07 (m, 1H), 7.63 (d, 1H, J =
7.2 Hz), 7.50(t, 1H, J = 8.0 Hz), 6.57 (d, 1H, J = 16.0 Hz), 5.85-5.91(m, 1H), 3.75-3.78 (m, 2H), 2.56-
2.62 (m, 2H), 2.54 (s, 1H) ppm; *C NMR (100 MHz, CDCls): & = 148.1, 138.8, 134.8, 131.6, 129.2,
129.0, 123.3, 121.6, 61.9, 31.8 ppm; HRMS Calcd for C1oH1;NNaOs: [M+Na]*, 216.0628. Found: m/z
216.0615.

1r, (E)-4-cyclohexylbut-3-en-1-ol:

Colorless oil; 75% yield. *"H NMR (400 MHz, CDCls): & = 5.53-5.23 (m, 2H), 3.62 (t, 2H, J = 6.4 Hz),
2.31-2.22 (m, 2H), 1.72-1.62 (m, 7H), 1.30-1.04 (m, 5H) ppm; *C NMR (100 MHz, CDCls): & = 140.4,
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123.1, 62.0, 40.8, 36.0, 33.1, 31.0, 26.1 ppm; HRMS Calcd for C1oH1gNaO: [M+Na]", 177.1255. Found:
m/z 177.1249.

1s, (E)-5,5-dimethylhex-3-en-1-ol:

\*/\/\/OH

Colorless oil; 48% yield. *H NMR (400 MHz, CDCl3): 6= 5.46 (d, 1H, J = 12.0 Hz), 5.17-5.10 (m, 1H),
3.63 (t, 2H, J = 6.4 Hz), 2.49-2.43 (m, 2H), 1.79 (br, 1H), 1.10 (s, 9H) ppm; *C NMR (100 MHz,
CDCls): 6= 142.9, 123.8, 62.8, 36.0, 33.3, 31.8, 31.2, 29.7 ppm; HRMS Calcd for CgH;sNaO: [M+Na]",
151.1099. Found: m/z 151.1095.

1t, (Z)-4-phenylbut-3-en-1-0l.**°

Br
OH
= Ni(OAc),.4H,0/NaBH,

/VOH PdCl,(PPhs),, Cul NH,CH,CH,NH, m
PPhy, DMF, NH(Pr), Hz, CH;CH,OH OH

To a solution of bromobenzene (0.5 mL, 4.75 mmol), bis(triphenylphosphine) palladium (1I)
chloride (0.167 g, 0.23 mmol), triphenylphosphine (0.09 g, 0.34 mmol), and copper(l) iodide (0.01 g,
0.052 mmol) were added to a dry round-bottomed flask, which was then sparged with argon and charged

with diethylamine (1 mL) and DMF (10 mL). 3-Butyn-1-ol (0.3 mL, 4.75 mmol) was added via syringe.

The stirred reaction mixture was heated at 80 °C for 6 h. After it was cooled to room temperature, the

reaction mixture was diluted with diethyl ether (30 mL), and filtered. The filtrate was poured into water
and the aqueous layer was extracted with diethyl ether (20 mL x 3). The combined organic layer was
dried (Na;SO,) and the solvent was evaporated under reduced pressure. The product was isolated by
chromatography on silica gel column (ethyl acetate / petroleum 1:3) to give an alkyne as a dark brown
liquid (0.3 g, 43%).

To a solution of Ni(OAc),*H,0 (104 mg, 0.23 mmol) in EtOH (5 mL) under H, atmosphere (1 bar) was
added a solution of NaBH, (16 mg, 1.67 mmol) in EtOH (1 mL) at room temperature. After being stirred
for 1 h, a solution of alkyne (2.0 mmol) and ethylenediamine (80 mg, 1.46 mmol) in EtOH (2 mL) was
added and the reaction was stirred overnight. Solvent was evaporated and the residue was purified by
chromatography on silica gel column (ethyl acetate-petroleum 1:4) to give a colorless oil (0.2 g, 67%).
'H NMR (400 MHz, CDCls): & = 7.20-7.34 (m, 5H), 6.58 (d, 1H, J = 12.0 Hz), 5.66-5.73 (m, 1H), 3.75
(m, 2H), 2.60-2.67 (m, 2H), 1.55 (br s, 1H) ppm; **C NMR (100 MHz, CDCls): § = 137.2, 131.6, 128.8,
128.3, 128.2, 126.8, 62.5, 32.0 ppm.
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1u, (E)-5-o-tolylpent-4-en-1-ol

Li-N(SiCH
So , Phipis A~ OH FN(SICH,) X oH
PR L, BT THF

Colorless oil; 82% yield. *H NMR (400 MHz, CDCly): & = 7.12-7.20 (m, 5H), 6.47 (d, 1H, J = 11.6 Hz),
5.67- 5.74 (m, 1H), 3.58 (t, 2H, J = 6.4 Hz), 2.19-2.24 (m, 5H), 1.60-1.68 (m, 1H), 1.50 (br s, 1H) ppm;
3C NMR (100 MHz, CDCls): & = 136.6, 136.3, 131.8, 129.9, 129.0, 128.7, 126.9, 125.4, 62.4, 32.7, 24.7,
19.9 ppm; HRMS Calcd for C1,H16NaO: [M+Na]*, 200.1085. Found: m/z 200.1083.

2.2 General Procedure for the preparation of p-chlorotetrahydrofuran 2a-u

To a solution of but-3-en-1-ol 1 (0.2 mmol, 1.0 equiv), catalyst 5g (10.7 mg, 0.02 mmol, 0.1 equiv), and
4-methylbenzenesulfonamide (17.1 mg, 0.1 mmol, 0.5 equiv) in THF (1 mL) at —20 °C under argon
atmosphere was added N-chlorosuccinimide (54 mg, 0.4 mmol, 2 equiv). The resulting mixture was
stirred at —20 °C for 12 hours. The reaction was quenched with water at —20 °C and then was warmed to
room temperature. The solution was extracted with CH,Cl, (3 x 5 mL). The combined extracts were
washed with brine (5.0 mL), dried (Na;SO.), filtered and concentrated in vacuum. The residue was
purified by flash column chromatography (EtOAc/Petroleum = 1/20; v/v) to yield the corresponding
products 2.

2.3 Optimization of solvent, Cl-sources and additives.
Table S1. Screening reaction conditions.?
Entry Catalyst Solventand Additive Cl-Sources  Yield (%)°  ee (%)°

1 5a CHCl; [ 75 78
2 5a (CH3CH,);0 | 67 80
3 5a CHCN | 65 2

4 59 ('Pr)2;0+TsNH; | <5 n.d
5 5¢ (CH3CH,),0+TsNH, | 74 80
6 5¢ ("Bu),0+TsNH, I <5 n.d
7 59 CH30CgHs+TsNH, | 89 62
8 5g THF+NsNH, | 82 35
9 5¢ THF+°TsNH, | 72 61
10 5¢ THF+TsNH, I 80 82
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11 59 THF+TsNH, 11 86 10
12¢ - THF+TsNH, I 87 -

& The reactions were carried out with 1a (0.20 mmol), NCS (0.24 mmol), additive
(0.120 mmol) and catalyst (0.02 mmol) in solvent (1.0 mL) under argon atmosphere
at -20 °C for 12 h. b Isolated yield. ¢ Determined by HPLC. ¢ The reaction was
carried out with 1h (0.20 mmol), NCS (0.24 mmol), additive (0.10 mmol) in THF

under argon atmosphere at rt for 12 h.
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Fig. S1. The *H NMR spectrum of the reaction mixture of NCS, substrate 1j and TsNH, in CDCls at

room temperature for 6 h.

2.4 Absolute stereochemical determination of g-chlorotetrahydrofurans

Vi

5.
—0.070
—0, 000

Fig. S2. The 'H NMR spectrum of trans-2h (racemic), which was synthesized from trans-2,3-
dichlorotetrahydrofuran and PhMgBr in Et,O at room temperature according to reported method.*! The

data is well in accord with the NMR of product 2h.

O
5.02 ppm HaﬁHb 4.29 ppm

Ph Tl
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Fig. S3. NOE spectrum of the product 2h. (There is no NOE between H?* and H®.)

o o)
/ n-BuzSnH, AIBN
c 5
Benzene, 80 °C, 1h

2h 6

Under an argon atmosphere, AIBN (4 mg, 0.02 mmol, 0.1 equiv) was added to a refluxing solution of
2h (37 mg, 0.2 mmol, 1 equiv, 92% ee) and tributyltin hydride (0.24 mmol, 1.2 equiv) in anhydrous
benzene (3 mL). The resulting mixture was refluxed for 1 h. The solvent was removed by rotory
evaporator and the residue was purified by column chromatography to yield the corresponding product
6. Optical rotation analysis and the chiral GC retention time revealed the isolated 6 to be S
configuration as previous report ( [a]°2 = -2.3 (¢ = 0.3, CHCI3)).** [Varian Capillary Column CP-
Chirasil-Dex CB): carrier gas, N2; injection temperature, 250 °C; detector temperature, 280 °C; column
temperature, 50 °C, ramp 10 °C / min to 170 °C, then hold 15 min. tg = 13.72 min (minor, R-isomer),
13.84 min (major, S-isomer)]. These data together with NOE data indicate that product 2h should be

2R,3S configuration. The absolute stereochemistry of all other products was inferred by analogy.
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Fig. S4. GC analysis of 6, Agilent 7890A GC, (Varian Capillary Column CP-Chirasil-Dex CB): carrier

gas, Np; injection temp, 250 °C; detector temperature, 280 °C; column temperature, 50 °C, ramp 10
°C/min to 170 °C, then hold 15 min.

2.5 Mechanism studies
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Fig. S10 'H NMR studies between NCS and catalyst 5g: (a) NCS; (b) 5g/ NCS = 1; (c) 5g / NCS =
2.

s, 2.92 ppm s, 2.91 ppm s, 2.88 ppm

NCs 5g/NCS =1 5g/NCS =2

1 2 3

s, 2.73 ppm

5j/NCS =1 EDA complex

Fig. S11 Proposed interaction between chiral quaternary ammonium salts and NCS.
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Fig. S12 (1) Catalyst 5g; (2) NCS; (3) 59/ NCS = 1; (c) 5g / NCS = 2.

In order to gain a better understanding of the reaction mechanism, we performed NMR studies
while monitoring the reaction. Indeed, we were able to observe an association between NCS and the
catalyst 5g in a stoichiometric ‘"H NMR experiment (Fig. S10). Two peaks appear at 2.91 ppm and 2.88
ppm when the equal molar of 5g and NCS are added in CDClI; (Fig. S10b). It may indicate that the HB
between one of the oxygen of the imide and OH of the catalyst is formed. We next examined the ‘H
NMR spectra of 5g and NCS (with a molar ratio of 2:1) in CDCl3 (Fig. S10c), only the resonance for
the protons of NCS shifted upfield from ¢ 2.92 to 2.86 ppm. This observation shows the existence of
HB between the OH of the catalyst and both O of NCS. With a cinchona quaternary ammonium salt 5j
containing the O-allyl group in equal molar with NCS in CDClj3, only the resonance for the protons of
NCS significantly shifted upfield from 6 2.92 to 2.73 ppm. This result suggests that an electron-donor—
acceptor (EDA) complex may be formed (Fig. S11, Scheme 4). Employing 5j as catalyst in the 5-endo
chloroetherification of 1a, only 15% ee was observed. Based on these findings, we suggest the possible

mechanism may involve a hydrogen bond mediated association between the catalyst and the chlorenium
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source (Fig. S12). On the other hand, the chiral ion pair of the quaternary ammonium salt may play a
key role for the activation of homoallylic alcohol substrate.

H-~ ’O:(l
/ N o
~O \
H e
3 .
N
Ar

oV

Fig. S12 Plausible reaction models for the 5-endo enantioselective chloroetherification.
2.6 Analytical data for B-chlorotetrahydrofurans

2a, 3-chloro-2-o-tolyltetrahydrofuran

Colorless oil, 88% vyield, 86% ee [Daicel CHIRALCEL OD-H (0.46 cm x 25 cm); hexane/2-propanol =
90/10; flow rate = 0.6 mL/min; detection wavelength = 254 nm; tr = 10.98 (major), 11.79 (minor) min].
[a]o® = +30.5 (¢ = 0.27, CHCIl3). *H NMR (400 MHz, CDCls): & = 7.32-7.34 (m, 1H), 7.16-7.21 (m,
3H), 5.30 (d, 1H, J = 4.0 Hz), 4.35-4.40 (M, 1H), 4.22-4.29 (m, 2H), 2.35-2.43 (M, 4H), 2.15-2.21 (m,
1H) ppm; *C NMR (100 MHz, CDCls): 6= 138.9, 134.9, 130.5, 127.8, 126.1, 124.9, 86.5, 67.7, 63.2,
35.1, 19.5 ppm; HRMS Calcd for C1;H;3CINaO: [M+Na]*, 219.0547. Found: m/z 219.0537.

2b, 3-chloro-2-m-tolyltetrahydrofuran
o)

Colorless oil, 81% yield, 92% ee [Daicel CHIRALCEL OD-H (0.46 cm x 25 cm); hexane/2-propanol =
90/10; flow rate = 0.6 mL/min; detection wavelength = 254 nm; tg = 11.26 (major), 11.92 (minor) min].
[a]o® = -5.2 (c = 0.2, CHCI3). *H NMR (400 MHz, CDCls): 6= 7.16-7.19 (m, 1H), 7.03-7.10 (m, 3H),
4.91 (d, 1H, J = 4.4 Hz), 4.17-4.22 (m, 1H), 4.08-4.16 (m, 2H), 2.35-2.45 (m, 1H), 2.29(s, 3H), 2.10-
2.17(m, 1H) ppm; *C NMR (100 MHz, CDCls): & = 138.9, 137.2, 127.8, 127.4, 125.2, 121.6, 87.30,
66.3, 62.2, 34.6, 20.4 ppm; HRMS Calcd for C1;H13CINaO: [M+Na]", 219.0550. Found: m/z 219.0546.

2¢, 3-chloro-2-p-tolyltetrahydrofuran
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Colorless oil, 78% vyield, 90% ee [Daicel CHIRALCEL OD-H (0.46 cm x 25 cm); hexane/2-propanol =
99/1; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tg = 13.43 (minor), 15.21 (major) min].
[¢]o® = +15.7 (c = 0.34, CHCI5). *H NMR (400 MHz, CDCls): §=7.18 (d, 2H, J = 8.0 Hz), 7.09 (d, 2H,
J=4.0 Hz), 4.89 (d, 1H, J = 4.4 Hz), 4.15-4.21 (m, 1H), 4.07-4.13 (m, 2H), 2.35-2.4 (m, 1H), 2.27 (s,
1H), 2.10-2.17 (m, 1H) ppm; **C NMR (100 MHz, CDCls): 6= 136.7, 135.9, 128.2, 124.5, 87.2, 66.2,
62.2, 34.6, 20.1 ppm; HRMS Calcd for C1;H:3CINaO: [M+Na]", 219.0550. Found: m/z 219.0545.

2d, 3-chlorotetrahydrofuran-2-yl)phenol
o)

Cl
HO

Colorless oil, 80% vyield, 63% ee [Daicel CHIRALCEL OD-H (0.46 cm x 25 cm); hexane/2-propanol =
90/10; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tg = 9.93 (minor), 15.77 (major) min].
[a]o® = -6.2 (c = 0.2, CHCI3). *H NMR (400 MHz, CDCls): §=7.23 (m, 2H), 7.19 (s, 2H), 5.78 (s, 1H),
4.77 (d, 1H, J = 4.4 Hz), 4.15-4.20 (m, 1H), 4.06-4.12 (m, 1H), 4.01-4.05 (m, 1H), 2.35-2.44 (m, 1H),
2.12-2.19 (m, 1H) ppm; *C NMR (100 MHz, CDCls): § = 147.5, 133.4, 130.9, 128.9, 125.5, 121.2,
86.7, 67.3, 62.6, 35.6 ppm; HRMS Calcd for C1oH;1CINaO,: [M+Na]", 221.0324. Found: m/z 221.0319.

2e, 3-chloro-2-(2-methoxyphenyl)tetrahydrofuran

Colorless oil, 87% yield, 77% ee [Daicel CHIRALPAK AD-H (0.46 cm x 25 cm); hexane/2-propanol =
99/1; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tg = 14.98 (major), 16.82 (minor) min].
[¢]o® = -20.2 (¢ = 0.25, CHCI3). *H NMR (400 MHz, CDCls): & = 7.25-7.32 (m, 2H), 6.93-6.97 (m,
1H), 6.87 (d, 1H, J = 8.0 Hz), 5.38 (s, 1H), 4.42-4.44 (m, 1H), 4.25-4.36 (m, 2H), 3.87 (s, 1H), 2.23-
2.33 (m, 1H), 2.10-2.16(m, 1H) ppm; *C NMR (100 MHz, CDCl,): & = 156.2, 129.1, 128.9, 126.2,
120.5, 110.2, 84.9, 67.5, 63.2, 55.4, 34.7 ppm; HRMS Calcd for C11H13CINaO2: [M+Na]*, 235.0589.
Found: m/z 235.0585.

2f, 3-chloro-2-(3-methoxyphenyl)tetrahydrofuran
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Colorless oil, 90% yield, 75% ee [Daicel CHIRALPAK AD-H (0.46 cm x 25 cm); hexane/2-propanol =
99/1; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tg = 24.76 (major), 25.66 (minor) min].
[a]o® = -10.7 (c = 0.2, CHCl3). *H NMR (400 MHz, CDCls): §=7.19-7.23 (m, 1H), 6.85-6.89 (m, 2H),
6.76 (dd, 1H, J = 8.0 Hz), 4.93 (d, 1H, J = 4.0 Hz), 4.11-4.22 (m, 3H), 3.75 (s, 1H), 2.34-2.44 (m, 1H),
2.11-2.16 (m, 1H) ppm; *C NMR (100 MHz, CDCls): & = 159.8, 141.7, 129.6, 117.8, 113.4, 111.1,
88.1, 67.3, 63.2, 55.3, 35.6 ppm; HRMS Calcd for Cy;H13CINaO,: [M+Na]", 235.0591. Found: m/z
235.0587.

24, 3-chloro-2-(4-methoxyphenyl)tetrahydrofuran
0

cl
>0

Colorless oil, 90% yield, 61% ee [Daicel CHIRALPAK OD-H (0.46 cm x 25 cm); hexane/2-propanol =
99/1; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tr = 16.31 (minor), 17.07 (major) min].
[a]o®® = -16.2 (c = 0.2, CHCls3). *H NMR (400 MHz, CDCls): 6= 7.28 (d, 2H, J = 8.4 Hz), 6.88 (dd, 2H,
J=4.8,2.0Hz),4.92 (d, 1H, J = 4.4 Hz), 4.17-4.19 (m, 1H), 4.14-4.16 (m, 3H), 3.80 (s, 3H), 2.43-2.52
(m, 1H), 2.11-2.16 (m, 1H) ppm; *C NMR (100 MHz, CDCls): & = 158.4, 130.8, 125.8, 112.9, 86.9,
66.1, 62.1, 54.3, 34.6 ppm; HRMS Calcd for C;;H13CINaO,: [M+Na]", 235.0591. Found: m/z 235.0589.

2h, 3-chloro-2-phenyltetrahydrofuran

Colorless oil, 85% vyield, 95% ee [Daicel CHIRALPAK AD-H (0.46 cm x 25 cm); hexane/2-propanol =
90/10; flow rate = 0.7 mL/min; detection wavelength = 254 nm; tg = 9.62 (minor), 10.27 (major) min].
[a]o® = -25.1 (c = 0.2, CHCI3). *H NMR (400 MHz, CDCls): § = 7.36-7.37 (m, 4H), 7.29-7.32 (m, 1H),
5.01 (d, 1H, J = 4.4 Hz), 4.24-4.31 (m, 1H), 4.13-4.26 (m, 2H), 2.43-2.52 (m, 1H), 2.18-2.25 (m, 1H)
ppm; *C NMR (100 MHz, CDCl5): & = 140.0, 128.5, 128.0, 125.6, 88.3, 67.3, 63.2, 35.6 ppm; HRMS
Calcd for C1oH1;CINaO: [M+Na]", 205.0391. Found: m/z 205.0388.

2i, 3-chloro-2-(2-chlorophenyl)tetrahydrofuran
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Colorless oil, 85% vyield, 96% ee [Daicel CHIRALCEL OD-H (0.46 cm x 25 cm); hexane/2-propanol =
99/1; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tg = 13.72 (major), 15.31 (minor) min].
[¢]o®® = -15.0 (c = 0.33, CHCls). *H NMR (400 MHz, CDCls): § = 7.28-7.35 (m, 2H), 7.16-7.21 (m,
2H), 5.39 (s, 1H), 4.31-4.37 (m, 2H), 4.22-4.28 (m, 1H), 2.16-2.26 (m, 1H), 2.07-2.13 (m, 1H) ppm; *C
NMR (100 MHz, CDCl3): ¢ = 137.5, 131.0, 128.6, 128.1, 125.9, 125.9, 85.4, 67.1, 62.0, 33.4 ppm;
HRMS Calcd for C1oH10Cl:NaO: [M]", 239.0007. Found: m/z 239.0004.

2j, 3-chloro-2-(3-chlorophenyl)tetrahydrofuran

Colorless oil, 78% yield, 95% ee [Daicel CHIRALCEL OD-H (0.46 cm x 25 cm); hexane/2-propanol =
99/1; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tg = 12.50 (minor), 14.19 (major) min].
[¢]o® = +10.6 (c = 0.2, CHCl5). *H NMR (400 MHz, CDCls): 5= 7.38 (s, 1H), 7.26-7.28 (m, 3H), 4.96
(d, 1H, J = 4.4 Hz), 4.24-4.29 (m, 1H), 4.15-4.22 (m, 2H), 2.41-2.51 (m, 1H), 2.20-2.25 (m, 1H) ppm;
¢ NMR (100 MHz, CDCl3): 6=142.1, 134.6, 129.8, 128.2, 125.7, 123.8, 87.5, 67.4, 62.9, 35.6 ppm;
HRMS Calcd for C10H10Cl,NaO: [M+Na]", 238.9998. Found: m/z 238.9995.

2k, 3-chloro-2-(4-chlorophenyl)tetrahydrofuran
@)

Cl
Cl

Colorless oil, 80% yield, 96% ee [Daicel CHIRALCEL OD-H (0.46 cm x 25 cm); hexane/2-propanol =
90/10; flow rate = 0.6 mL/min; detection wavelength = 254 nm; tg = 13.84 (major), 15.18 (minorr) min].
[¢]o®° = -4.8 (c = 0.5, CHCIl3). 'H NMR (400 MHz, CDCls): 6= 7.30-7.35 (m, 4H), 4.94 (d, 1H, J = 4.4
Hz), 4.18-4.27 (m, 1H), 4.11-4.17 (m, 2H), 2.42-2.51(m, 1H), 2.19-2.26 (m, 1H) ppm; *C NMR (100
MHz, CDCls): 6 = 138.4, 133.9, 128.7, 127.0, 87.5, 67.3, 62.8, 35.6 ppm; HRMS Calcd for
C1oH10Cl,NaO: [M+Na]", 238.9998. Found: m/z 238.9996

21, 3-chloro-2-(2,4-dichlorophenyl)tetrahydrofuran
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Colorless oil, 87% yield, 52% ee [Daicel CHIRALPAK AD-H (0.46 cm x 25 cm); hexane/2-propanol =
90/10; flow rate = 0.6 mL/min; detection wavelength = 254 nm; tg = 17.08(major), 18.25 (minor) min].
[a]o® = -15.1 (c = 0.2, CHCl3). 'H NMR (400 MHz, CDCly): 6= 7.26-7.31 (m, 1H), 7.17-7.19 (m, 1H),
5.32 (s, 1H), 4.29-4.34 (m, 2H), 4.26-4.26 (m, 1H), 2.08-2.19 (m, 2H) ppm; *C NMR (100 MHz,
CDCls): 6= 137.2, 134.3, 132.7, 129.4, 127.9, 127.2, 86.0, 68.1, 62.7, 34.5 ppm; HRMS Calcd for
C1oHgClsNaO: [M+Na]*, 272.9609. Found: m/z 272.9605.

2m, 3-chloro-2-(4-bromophenyl)tetrahydrofuran

Colorless oil, 82% yield, 75% ee [Daicel CHIRALPAK AD-H (0.46 cm x 25 cm); hexane/2-propanol =
99/1; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tg = 14.79 (major), 16.68 (minor) min].
[a]o® = +7.5 (c = 0.4, CHCI5). 'H NMR (400 MHz, CDCl3); 8= 7.48-7.50 (m, 2H), 7.25-7.27 (m, 2H),
4.92 (d, 1H, J = 4.4 Hz), 4.18-4.27 (m, 1H), 4.10-4.17 (m, 2H), 2.41-2.50 (M, 1H), 2.18-2.25 (m, 1H)
ppm; *C NMR (100 MHz, CDCls): 5= 138.9, 131.7, 127.3, 122.0, 87.5, 67.3, 62.8, 35.6 ppm; HRMS
Calcd for C1oH1oBrCINaO: [M+Na]", 239.9489. Found: m/z 282.9481.

2n, 3-chloro-2-(4-fluorophenyl)tetrahydrofuran
o}

F

Colorless oil, 83% yield, 71% ee [Daicel CHIRALPAK AD-H (0.46 cm x 25 cm); hexane/2-propanol =
98/2; flow rate = 0.5 mL/min; detection wavelength = 254 nm; tg = 13.01 (major), 16.86(minor) min].
[¢]o®° = -2.2 (c = 0.5, CHCl3). *H NMR (400 MHz, CDCls): § = 7.33-7.35 (m, 2H), 7.03-7.07 (m, 2H),
4.94 (d, 1H, J = 8.0 Hz), 4.20-4.38 (m, 1H), 4.22-4.29 (m, 2H), 4.11-4.18 (m, 2H), 2.43-2.53 (m, 1H),
2.19-2.26 (m, 1H); **C NMR (100 MHz, CDCls): 6= 161.3, 135.5 (d, J = 4.0 Hz), 127.4 (d, J = 8.0 Hz),
1155 (d, J = 22.0 Hz), 87.6, 67.2, 62.9, 35.6 ppm; HRMS Calcd for CioH1CIFNaO: [M+Na]*,
223.0298. Found: m/z 223.0295.

20, 3-chloro-2-(2-(trifluoromethyl)phenyl)tetrahydrofuran
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CF; O

Cl

Colorless oil, 75% vyield, 76% ee [Daicel CHIRALCEL OD-H (0.46 cm x 25 cm); hexane/2-propanol =
90/10; flow rate = 0.6 mL/min; detection wavelength = 254 nm; tg = 13.06(minor), 13.78 (major) min].
[a]o® = -20.5 (c = 0.2, CHCls). *H NMR (400 MHz, CDCls): 6= 7.61 (d, 1H, J = 8.0 Hz), 7.46-7.54 (m,
1H), 7.40 (d, 1H, J = 8.0 Hz), 7.31-7.36 (m, 1H), 5.48 (s, 1H), 4.34-4.38 (m, 1H), 4.21-4.27 (m, 2H),
2.29-2.38 (m, 1H), 2.10-2.16 (m, 1H) ppm; *C NMR (100 MHz, CDCls): & = 139.5, 132.2, 131.6,
130.0, 128.2, 127.1, 126.2 (d, J = 5.0 Hz), 85.3 (d, J = 2.0 Hz), 68.2, 63.7, 34.7 ppm; HRMS Calcd for
C11H10F3CINaO: [M+Na]", 273.0261. Found: m/z 273.0257.

2p, 3-chloro-2-(4-(trifluoromethyl)phenyl)tetrahydrofuran

Colorless oil, 85% yield, 94% ee [Daicel CHIRALCEL OD-H (0.46 cm x 25 cm); hexane/2-propanol =
90/10; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tg = 8.34 (minor), 9.39 (major) min].
[¢]o® = -35.3 (c = 0.2, CHCIl3). *H NMR (400 MHz, CDCls): 6= 7.62 (d, 2H, J = 8.0 Hz), 7.51 (d, 2H,
J=8.0 Hz), 5.02 (d, 1H, J = 4.8 Hz), 4.25-4.32 (m, 1H), 4.13-4.24 (m, 2H), 2.28-2.52 (m, 1H), 2.21-
2.27 (m, 1H) ppm; *C NMR (100 MHz, CDCls): § = 143.9, 128.9, 125.9, 125.5 (d, J = 3 Hz), 87.5,
67.4, 62.7, 35.7 ppm; HRMS Calcd for Cy3HoF3CINaO: [M+Na]*, 273.0258. Found: m/z 273.0254.

2q, 3-chloro-2-(3-nitrophenyl)tetrahydrofuran
0

NO,

Colorless oil, 92% vyield, 96% ee [Daicel CHIRALCEL OB-H (0.46 cm x 25 cm); hexane/2-propanol =
90/10; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tg = 25.37 (major), 27.87 (minor) min].
[¢]o® = -32.8 (c = 0.2, CHCl3). *H NMR (400 MHz, CDCls): 6=8.28 (s, 1H), 7.17-7.19 (m, 1H), 7.72-
7.75 (m, 1H), 7.33-7.37 (m, 1H), 5.03 (d, 1H, J = 4.8 Hz), 4.29-4.33 (m, 1H), 4.14-4.29 (m, 2H), 2.44-
2.56 (m, 1H), 2.24-2.32 (m, 1H) ppm; *C NMR (100 MHz, CDCls): & = 148.5, 142.1, 131.8, 129.6,
123.1, 120.6, 87.0, 67.5, 62.4, 35.7 ppm; HRMS Calcd for CyoH;oCINNaO3z: [M+Na]*, 250.0535.
Found: m/z 250.0532.
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2r, 3-chloro-2-cyclohexyltetrahydrofuran

Colorless oil, 56% yield, 11% ee[(Varian Capillary Column CP-Chirasil-Dex CB): carrier gas, Np;
injection temperature, 250 °C; detector temperature, 280 °C; column temperature, 80 °C, ramp 10 °C /
min to 170 °C, then hold 30 min. t; = 25.66 min, t, = 25.82 min,]. [o]o® = -5.3 (c = 0.2, CHCl5). *H
NMR (400 MHz, CDCl3): &= 4.12-4.16 (m, 1H), 3.87-3.99 (m, 2H), 3.69-3.72 (m, 1H), 2.28-2.34 (m,
1H), 2.10-2.15 (m, 1H), 1.68-1.79 (m, 7H), 1.17-1.25 (m, 4H) ppm; **C NMR (100 MHz, CDCls): &=
91.7,66.4, 58.7, 41.3, 37.1, 29.3, 28.6, 26.4, 26.0, 25.9 ppm; HRMS Calcd for C1oH37CINaO: [M+Na]",
211.0866. Found: m/z 211.0865.

2t, 3-chloro-2-phenyltetrahydrofuran

Colorless oil, 80% vyield, 84% ee [Daicel CHIRALPAK AD-H (0.46 cm x 25 cm); hexane/2-propanol =
99/1; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tg = 10.86 (major), 12.11 (minor) min].
[a]o® = +15.8 (¢ = 0.2, CHCI5). 'H NMR (400 MHz, CDCls): § = 7.36-7.37 (m, 4H), 7.29-7.34 (m, 1H),
5.02 (d, 1H, J = 4.4 Hz), 4.25-4.32 (m, 1H), 4.16-4.22 (m, 2H), 2.42-2.52 (m, 1H), 2.18-2.25 (m, 1H)
ppm; °C NMR (100 MHz, CDCly): & = 139.9, 128.5, 128.0, 125.6, 88.3, 67.3, 63.2, 35.6 ppm; HRMS
Calcd for C1oH1;CINaO: [M+Na]", 205.0391. Found: m/z 205.0389.

2u, 3-chloro-2-o-tolyltetrahydro-2H-pyran

Colorless oil, 70% yield, 13% ee [Daicel CHIRALPAK AD-H (0.46 cm x 25 cm); hexane/2-propanol =
99/1; flow rate = 0.8 mL/min; detection wavelength = 254 nm; tg = 13.21(minor), 14.96 (major) min].
[¢]o® -11.5 (c = 0.2, CHCls). *H NMR (400 MHz, CDClg): 8= 7.10-7.32 (m, 4H), 4.81 (s, 1H), 4.01-
4.45 (m, 1H), 3.97-4.00 (m, 1H), 3.51-3.56 (m, 1H), 2.33-2.45 (m, 5H), 2.17-2.28 (m, 2H) ppm; *C
NMR (100 MHz, CDCls): 6 = 142.6, 135.6, 128.9, 128.7, 125.4, 125.2, 79.9, 67.6, 58.5, 34.3, 26.2,
20.5, 18.7 ppm; HRMS Calcd for C1,H15CINaO: [M+Na]", 234.0698. Found: m/z 234,0695.
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3. NMR Spectra of the products
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HPLC Spectra of the Chiral Compounds
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