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Table 1. Screening reaction conditions “.

Ph
Ph =N _ Ph
Ph/_ (0] <l
——Ph 2a Y—=—Ph +
Me AuCI(SMe,)/Ligand/AgX Me—i\
o) solvent, 4AMS O
(+)-1a (1R,2S)-1a

PPh; MeO l PAr,

2
On O ||h2 MeO O PArZ

MeO l PPh,

(SyMeorbiphep By A MoOCH,
Entry Ligand AgX Solvent Temp Time la
°C) (h) ee (%) yield(%)

1 (S)-MeO-biphenp AgOTf DCM -10 40 -11 48
2 (R)-C,-tunephos AgOTf DCM -10 37 -6 40
3 (S)- C,-tunephos AgOTf DCM -10 39 32 44
4 (R)- Cs-tunephos AgOTf DCM -10 43 -23 41
5 (R)- C4-tunephos AgOTf DCM -10 43 -7 46
6 (S)-binap AgOTf DCM -10 40 28 42
7 (R)-MeO-dtbm-biphep ~ AgOTf DCM 25 13 -94 39
8 (R)-MeO-dtbm-biphep ~ AgOTf DCE 25 10 -95 42
9 (R)-MeO-dtbm-biphep  AgOTf TCE 25 13 -89 29
10° (R)-MeO-dtbm-biphep  AgOTf DCE 25 13 -94 30
11 (R)-MeO-dtbm-biphep  AgPFs DCE 25 13 -99 28
12 (R)-MeO-dtbm-biphep  AgBF,4 DCE 25 13 =72 47
13 (S)-MeO-dtbm-biphep ~ AgSbFg DCE 25 7 92 43
14° (S)-MeO-dtbm-biphep  AgOTf DCE 25 10 94 39
15° (S)-MeO-dtbm-biphep  AgOTf DCE 25 21 92 41

# Reaction conditions: AuCl(SMe;) (5 mol%), ligand (3 mol%) and AgX (5 mol%), la/2a =0.40
mmol/0.22 mmol, 4A molecular sieves (60 mg), solvent (3 mL), Ar. ® 44 MS was not used. ° (1S, 45)-
3a was isolated in 51% with 77% ee. ¢ AuCl(SMe,) (1 mol%), (S)-Ls (0.6 mol%) and AgSbFs (1

mol%) of catalyst were used, 1a/2a = 4.0 mmol/2.2 mmol.
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We also paid our attention on the asymmetric [4+3] annulation of 2-nonsubstituted cyclopropyl ketone
1g. After reacting with nitrone 2a under the optimized reaction conditions, heterobicyclic cycloadduct
3q is isolated in 75% yield with 82% ee, indicating the present reaction conditions are applicable to the

2-non-substituted cyclopropyl ketones [Eq (1)].

AuCI(SMe,) (5 mol%) o PN

Ph.+ O (S)-MeO-dtbm-biphep N
Me . N (3 mol%) N Ph
AN | o (1)
le) Ph Ph AgSbFg (5 mol%) ]\

DCE,4AMs, it Me™ g~ Ph

o,
1q 2a 75% yield 3q, 82% ee
[y f
- Br
%
L —=—ph
Me—\
& _\\O

Figure 1. X-ray structure of (1R, 25)-1k
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General: All Lewis acid and ligand are commercially available. All reactions were carried out under
nitrogen or argon atmosphere. All solvents were fresh distilled from calcium hydride. 'H and *C NMR
spectra were obtained using a Bruker DPX-400 spectrometer in CDCls, Splitting patterns were designed
as s (singlet), d (doublet), t (triplet), m (multiplet) and q (quartet). Compounds 1a-g and 4 were prepared
according to the procedure of literature'. The data of compound la-1b, le-1g, 1m and 1p were
consistent with those in the literature’. Compounds 2a-2f were synthesized according to the procedure
of literature> Compound 6 was synthesized according to the procedure of literature’. The data of

compound 3p and 5 were consistent with those in the literature.’
General procedure for Kinetic resolution of ketone 1.

Conditions A (Small Scale) (Scale of 1/2 = 0.4/0.22 mmol): Me,SAuClI (3.2 mg, 0.011mmol), (S)-
MeO-dtbm-biphep (7.6 mg, 0.0066 mmol) and DCE (3 mL) was added to the dry Schlenk tube under Ar
or N,. After stirring for two hours, AgSbFs (3.7 mg, 0.011 mmol) was added to the mixture. The
mixture was then stirred for another 15 mins at rt. To the resulting mixture was added activated
molecular sieves 4A (50 mg). The mixture was stirred for 30 minutes and then nitrone 2 (0.22 mmol,)
and ketone 1 (0.4 mmol) were added. The resulting mixture was stirred at rt until the reaction was
complete (monitored by TLC).The reaction was quenched by saturated NaCl. After standard work-up,
the residue was purified by flash column chromatography on silica gel (hexanes/DCM/EA = 50:10:1).

Conditions B (large Scale) (Scale of 1/2 = 4.0/2.2 mmol): The procedure is same as the small scale with
the use of Me,SAuCl (32.0 mg, 0.11mmol), (S)-MeO-dtbm-biphep (76.0 mg, 0.066 mmol), DCE (15
mL), AgSbFs (37 mg, 0.11 mmol), activated molecular sieves 4A (300 mg). nitrone 2a (2.2 mmol) and
ketone 1a (4.0 mmol).

1. 1-((1R, 2S)-2-phenyl-1-(phenylethynyl)cyclopropyl)ethanone (1a).

<L:Ph

Me{ o
_\O

'H NMR (400 MHz, CDCl3) § 7.38 - 7.18 (m, 8 H), 7.16 - 7.08 (m, 2 H), 3.04 (t, J = 8.8 Hz, 1 H), 2.59
(s, 3 H),2.20 (dd, J=8.8,4.0 Hz, 1 H), 1.86 (dd, J = 7.6, 4.0 Hz, 1 H).

Conditions A: the reaction under conditions A afforded the recovered 1a in 43% yield with 92% ee.
The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 98 : 2, 0.8
ml/min, A= 230 nm: tg = 7.45 min, tg = 8.67 min. )

2. 1-((1R, 25)-1-(naphthalen-1-ylethynyl)-2-phenylcyclopropyl)ethanone (1b).
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'H NMR (400 MHz, CDCl3) § 7.82 - 7.69 (m, 2 H), 7.53 - 7.28 (m, 10 H), 3.16 (t, J = 8.0 Hz, 1 H), 2.69
(s, 3 H),2.26 (dd,J=9.2,3.2 Hz, 1 H), 1.99 (dd, J = 8.0, 4.4 Hz, 1 H).

Conditions B: The reaction under conditions B afforded the recovered 1b in 34% yield with 95% ee.
The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 95 : 5, 0.8
ml/min, A= 220 nm: tg = 9.42 min, tg = 15.13 min.).

3. 1-((1R, 25)-2-phenyl-1-(p-tolylethynyl)cyclopropyl)ethanone (1c).

L

@)
Light yellow solid, m.p.27-30 °C. '"H NMR (400 MHz, CDCls) & 7.43 - 7.35 (m, 2 H), 7.35-7.26 (m,
3H), 7.12 - 7.10 (m, 4 H), 3.06 (T, J=8.0 Hz, 1 H), 2.62 (s, 3 H), 2.34 (s, 3 H), 2.23 (t,J = 5.2, 4.0 Hz,
1 H), 1.87 (t, J = 4.0, 3.6 Hz, 1 H); °C NMR (100 MHz, CDCl3) & 205.05, 138.05, 135.90, 131.18,
128.89, 128.63, 127.88, 127.14, 119.84, 86.47, 84.44, 39.06, 33.30, 29.57, 26.42, 21.38 ppm; MS (EI)
m/z (%): 274 [M]" (42.24), 215 (100); HRMS calcd for Cpo HgO: 274.1358, found: 274.1357.
Conditions A: The reaction under conditions A afforded the recovered 1c¢ in 41% yield with 90% ee.

The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 98 : 2, 0.8
ml/min, A= 220 nm: tg = 7.05 min, tg = 8.45 min. ) .

4. 1-((1R, 25)-1-((4-bromophenyl)ethynyl)-2-phenylcyclopropyl)ethanone (1d).

L

Me—\\o
Light yellow solid, m.p.45-48 “C."H NMR (400 MHz, CDCls) 6 7.38 -7.31 (m, 4 H), 7.22 -7.29 (m, 3 H),
6.95 (d,J=8.4 Hz, 2 H), 3.06 (t, J =8.4 Hz, 1 H), 2.57 (s, 3 H), 2.20 (dd, J=8.8,4.0 Hz, 1 H), 1.86 (dd,
J=28.0,4.4 Hz, 1 H); C NMR (100 MHz, CDCls) 6 204.45, 135.72, 132.72, 131.41, 128.65, 127.96,

127.29, 122.14, 121.85, 88.64, 83.27, 39.21, 33.23, 29.58, 26.35 ppm; MS (EI) m/z (%): 338 [M]"
(1.52), 43 (100); HRMS calcd for Ci9 H;5sOBr: 338.0306, found: 338.0302.
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Conditions B The reaction under conditions B afforded the recovered 1d in 42% yield with 93% ee.
The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 95 : 5, 0.8
ml/min, A= 220 nm: tg = 6.64 min, tg = 7.75 min. ).

5. 1-((1R, 2S)-1-(cyclohex-1-en-1-ylethynyl)-2-phenylcyclopropyl)ethanone (1e).

Ph

=0

Me ‘i
_\O

'H NMR (400 MHz, CDCl3) § 7.35 - 7.18 (m, 5 H), 5.81 (s, 1 H), 2.94 (t, J = 8.4 Hz, 1 H), 2.51 (s, 3 H),
2.12(dd,J=9.2, 4.0 Hz, 1 H), 2.05 - 1.94 (m, 2 H), 1.91 - 1.82 (m, 2 H), 1.72 (dd, J = 7.6, 4.0 Hz, 1 H),
1.57 - 1.46 (m, 4 H).

Conditions A: The reaction under conditions A afforded the recovered 1e in 41% yield with 35% ee..
The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 95 : 5, 0.8
ml/min, A= 230 nm: tg = 5.43 min, tg = 6.06 min. ).

6. 1-((1R,25)-1-(hex-1-yn-1-yl)-2-phenylcyclopropyl)ethanone (1f)

'H NMR (400 MHz, CDCl3) § 7.36-7.11 (m, 5 H), 2.87 (t, J = 8.4 Hz, 1 H), 2.50 (s, 3 H), 2.08-2.04 (m,
2 H), 2.04-2.01 (m, 1 H), 1.64-1.66 (m, 1 H), 1.30-1.22 (m, 2 H), 1.21-1.11 (m, 2 H), 0.80 (t, J = 7.6 Hz,
3 H).

Conditions A: The reaction under conditions A afforded the recovered 1f in 30% yield with 32% ee..
The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 95 : 5, 0.8
ml/min, A= 230 nm: tg = 5.05 min, tg = 5.35 min. ).

7. 1-((1R,2S)-2-(4-methoxyphenyl)-1-(phenylethynyl)cyclopropyl)ethanone (1g).
O_
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'H NMR (400 MHz, CDCl3) & 7.33 - 7.11 (m, 7 H), 6.94 - 6.83 (m, 2 H), 3.81 (s, 3 H), 2.99 (t, J = 8.4
Hz, 1 H), 2.58 (s, 3 H), 2.19 (t, J=4.4Hz, 1 H), 1.79 (dd, J=8.4, 4.4 Hz, 1 H).

Conditions B: The reaction under conditions B afforded the recovered 1g in 35% yield with 93% ee.
The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 98 : 2, 0.8
ml/min, A= 220 nm: tg = 9.99 min, tg = 10.30 min. ).

8. 1-((1R,2S)-1-(phenylethynyl)-2-(p-tolyl)cyclopropyl)ethanone (1h).

Me

——ph
Me—i\
(@]

Light yellow solid, m.p.46-48 *C. "H NMR (400 MHz, CDCls) & 7.26 -7.20 (m, 3 H), 7.20 -7.1 (m, 6 H),
2.30 (t, J = 8.4 Hz, 1 H), 2.58 (s, 3 H), 2.36 (s, 3 H), 2.19 (dd, J = 6.9, 4.4 Hz, 1 H), 1.82 (dd, J = 8.4,
4.4 Hz, 1 H); ®C NMR (100 MHz, CDCl3) & 205.03, 136.87, 132.73, 131.29, 128.62, 128.46, 128.14,
127.92, 123.02, 87.46, 84.32, 39.20, 33.32, 29.61, 26.57, 21.13 ppm; MS (EI) m/z (%): 274 [M]"
(22.28), 215 (100); HRMS calcd for Cyo Hi30: 274.1358, found: 274.1357.

Conditions B: The reaction under conditions B afforded the recovered 1h in 42% yield with 96% ee.
The ee was determined by chiral HPLC (Daicel OJ-H column, hexanes : isopropanol = 98 : 2, 0.8
ml/min, A= 230 nm: tg = 11.17 min, tg = 12.04 min. ).

9. 1-((1R,2S)-2-(4-chlorophenyl)-1-(phenylethynyl)cyclopropyl)ethanone (1i).

Cl

L—ph
Me—i\
(@]

Light yellow solid, m.p.44-47 -C."H NMR (400 MHz, CDCl3) & 7.29 - 7.35 (m, 2 H), 7.19 - 7.29 (m, 5
H), 7.11 - 7.19 (m, 2 H), 2.30 (t, J = 8.4 Hz, 1 H), 2.59 (s, 3 H), 2.19 (dd, J=9.2, 4.0 Hz, 1 H), 1.79 (dd,
J=17.6,4.0 Hz, 1 H); ®C NMR (100 MHz, CDCls) & 204.71, 134.47, 133.02, 131.31, 129.93, 128.27,
128.18, 128.07, 122.67, 86.82, 84.68, 38.12, 33.15, 29.63, 26.60 ppm; MS (EI) m/z (%): 294 [M]"
(12.73), 43 (100); HRMS calcd for C19 HisOCl: 294.0811, found: 294.0810.
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Condition B: The reaction under conditions B afforded the recovered 1i in 44% yield with 97% ee.
The ee was determined by chiral HPLC (Daicel OJ-H column, hexanes : isopropanol = 98 : 2, 0.8
ml/min, A= 230 nm: tg = 18.58 min, tg = 23.24 min. ).

10. 1-((1R,2R)-2-(2-bromophenyl)-1-(phenylethynyl)cyclopropyl)ethanone(1j).
Br

N ——Ph
Me—i\
(@]

Oil."H NMR (400 MHz, CDCl3) § 7.63 (d, J = 7.6 Hz, 1 H), 7.36 - 7.27 (m, 1 H), 7.25 - 7.12 (m, 5 H),
7.02-6.93 (m,2 H),3.03 (t, J=8.4 Hz, 1 H), 2.65 (s, 3 H), 2.26 (dd, J=8.4,4.0 Hz, ]l H), 1.88 (dd, J =
6.8, 4.0 Hz, 1 H); °C NMR (100 MHz, CDCl3) § 205.00, 136.27, 132.36, 131.33, 129.57, 128.82,
128.08, 127.90, 127.45, 127.01, 122.83, 86.85, 83.16, 40.32, 32.17, 29.43, 25.59 ppm; MS (EI) m/z (%):
338 [M]" (4.88), 43 (100); HRMS calcd for Co H;sOBr: 338.0306, found: 338.0303.

Conditions A: The reaction under conditions A afforded the recovered 1j in 41% yield with 98% ee.
The ee was determined by chiral HPLC (Daicel AD-H column, hexanes : isopropanol = 98 : 2, 0.8

ml/min, A= 220 nm: tg = 7.19 min, tg = 7.69 min. ).

11. 1-((1R,2S)-2-(4-bromophenyl)-1-(phenylethynyl)cyclopropyl)ethanone (1k).

Br

L—ph
Me—i\
(@]

Light yellow solid, m.p.69-72 *C."H NMR (400 MHz, CDCls) & 7.52 - 7.42 (m, 2 H), 7.31 - 7.22 (m, 3
H), 7.20 - 7.10 (m, 4 H), 2.98 (t,J = 8.4 Hz, 1 H), 2.59 (s, 3 H), 2.18 (dd, J = 8.8, 4.0 Hz, 1 H), 1.79 (dd,
J=6.4,4.0 Hz, 1 H); ”C NMR (100 MHz, CDCl3) § 204.63, 135.02, 131.32, 131.01, 130.28, 128.27,
128.18, 122.65, 121.13, 86.79, 84.73, 38.12, 33.11, 29.60,26.53 ppm; MS (EI) m/z (%): 338 [M]" (3.43),
43 (100); HRMS calcd for C;9H;sOBr: 338.0306, found: 338.0302.

Conditions A: The reaction under conditions A afforded the recovered 1k in 42% yield with 98% ee.
The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 95 : 5, 0.8
ml/min, A =230 nm: tg = 7.40 min, tg = 7.90 min. ).
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12. 1-((1R,2R)-2-butyl-1-(phenylethynyl)cyclopropyl)ethanone (11)

E ——Ph
Me—\\o

Oil. '"H NMR (400 MHz, CDCl3) & 7.51-7.39 (m, 2 H), 7.38-7.28 (m, 3 H), 2.54 (s, 3 H), 1.83 (dd, J =
8.8,3.2 Hz, 1 H), 1.80-1.69 (m, 1 H), 1.69-1.57 (m, 2 H), 1.54-1.34 (m, 4 H), 1.10 (dd, J=7.2, 3.2 Hz,
1 H), 0.92 (t, J=7.2 Hz, 3 H); C NMR (100 MHz, CDCl3) 6 206.00, 131.50, 128.30, 127.98, 123.34,
88.27, 82.70, 35.08, 31.02, 30.01, 29.89, 29.45, 29.06, 22.41, 14.04 ppm; MS (EI) m/z (%): 240 [M]"
(31.11), 43(100); HRMS calcd for C;7H200: 240.1514, found: 240.1514.

Condition A: The reaction under conditions A afforded the recovered 11 in 43% yield with 27% ee.

The ee was determined by chiral HPLC (Daicel OJ-3 column, hexanes : isopropanol = 98 : 2, 0.8

ml/min, A= 254 nm: tg = 5.78 min, tg = 6.29 min. ).

13. Phenyl((1R,2S)-2-phenyl-1-(phenylethynyl)cyclopropyl)methanone(1m).

L.

Ph—
%

'H NMR (400 MHz, CDCl;) & 8.16 - 8.02 (m, 2 H), 7.58 - 7.30 (m, 8 H), 7.24 - 7.30 (m, 3 H), 7.05 -
6.91 (m, 2 H), 3.04 (t, J=7.6 Hz, 1 H), 3.02 (dd, J=9.2,4.8 Hz, 1 H), 1.96 (dd, J=10.8, 4.8 Hz, 1 H).

Condition B: The reaction under conditions B afforded the recovered 1m in 37% yield with 99% ee.

The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 95 : 5, 0.8
ml/min, A= 220 nm: tg = 6.35 min, tg = 7.27 min. ).

14. ((1R,2S)-2-(4-chlorophenyl)-1-(phenylethynyl)cyclopropyl)(phenyl)methanone (1n).

Cl
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Light yellow solid, m.p.60-62 *C."H NMR (400 MHz, CDCl;) & 8.10 - 8.01 (m, 2 H), 7.60 - 7.50 (m, 1
H), 7.48 - 7.40 (m, 2 H), 7.40 - 7.33 (m, 2 H), 7.43 - 7.27 (m, 2 H), 7.24 - 7.12 (m, 3 H), 7.06 - 6.94 (m,
2 H), 3.00 (t, J = 8.4 Hz, | H), 2.50 (dd, J = 8.4, 4.8 Hz, 1 H), 1.90 (t, J = 6.0 Hz, 1 H); >C NMR (100
MHz, CDCl3) 6 196.42, 136.62, 134.48, 133.16, 132.69, 131.12, 129.95, 129.20, 128.23, 128.15, 127.98,
122.80, 87.74, 85.30, 36.84, 31.95, 23.81 ppm; MS (EI) m/z (%): 356 [M]" (5.92), 105 (100); HRMS
calcd for C4H170Cl: 356.0968, found: 356.0970.

Condition B: The reaction under conditions B afforded the recovered 1n in 49% yield with 92% ee..
The ee was determined by chiral HPLC (Daicel AD-H column, hexanes : isopropanol = 98 : 2, 0.8

ml/min, A= 220 nm: tg = 8.71 min, tg = 9.45 min. ).

15. (4-chlorophenyl)((1R,2S)-2-phenyl-1-(phenylethynyl)cyclopropyl)methanone (10).

Light yellow solid, m.p.44-47 °C. "H NMR (400 MHz, CDCl3) & 8.08 - 7.98 (m, 2 H), 7.44 - 7.31 (m, 7
H), 7.22 - 7.12 (m, 3 H), 7.04 -6.94 (m, 2 H), 3.02 (t, J = 8.4 Hz, 1 H), 2.51 (dd, J=9.2, 4.8 Hz, 1 H),
1.96 (t, = 6.0 Hz, 1 H); °C NMR (100 MHz, CDCl3) 8 195.47, 138.92, 135.54, 135.03, 131.10, 130.67,
128.63, 128.26, 128.10, 127.96, 127.42, 122.79, 87.77, 85.13, 38.22, 31.99, 23.65 ppm; MS (EI) m/z
(%): 356 [M]" (2.47), 43 (100); HRMS calcd for Co4H;70Cl: 356.0968, found: 356.0967.

Condition A: The reaction under conditions A afforded the recovered 1o in 37% yield with 97% ee.

The ee was determined by chiral HPLC (Daicel AD-H column, hexanes : isopropanol = 98 : 2, 0.8
ml/min, A= 220 nm: tg = 8.07 min, tg = 8.80 min. ).

16. 1-((1R,2S)-2-(4-methoxyphenyl)-1-((4-methoxyphenyl)ethynyl)cyclopropyl)ethanone (1p)
OMe

Me \\
_\O
"H NMR (400 MHz, CDCls) 6 7.20 (d, J=8.4 Hz, 2 H), 7.10 (d, J = 8.8 Hz, 2 H), 6.88 (d, J = 8.4 Hz, 2

H), 6.76 (d, J = 8.8 Hz, 2 H). 3.81 (s, 3 H), 3.78 (s, 3 H), 2.96 (t, J = 8.4 Hz, 1 H), 2.57 (s, 3 H), 2.22-
2.12 (m, 1 H), 1.79-1.72 (m, 1 H).

10
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Condition A: The reaction under conditions A afforded the recovered 1p in 39% yield with 68% ee.
The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 99 : 1, 0.8
ml/min, A= 230 nm: tg = 26.81 min, tg = 30.16 min. ).

Condition B: The reaction under conditions B afforded the recovered 1p in 24% yield with 87% ee.
The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 98 : 2, 0.8
ml/min, A= 230 nm: tg = 13.90 min, tg = 14.69 min. ).

17. 1-(1-(phenylethynyl)cyclopropyl)ethanone (1q)

"H NMR (400 MHz, CDCl3) § 7.39 - 7.46 (m, 2 H), 7.35 - 7.28 (m, 3 H), 2.56 (s, 3 H), 1.62 (dd, J = 2.4,
1.6 Hz, 2 H), 1.39 (t, J = 1.6 Hz, 2 H).

18. (1S,4S)-4,8-bis(4-methoxyphenyl)-6-methyl-1,2-diphenyl-1,2,4,5-tetrahydrofuro[3,4-
d][1,2]oxazepine (3p)

'"H NMR (400 MHz, CDCL3) § 7.30 (d, J = 8.4 Hz, 2 H), 7.26-7.22 (m, 5 H), 7.20-7.12 (m, 4 H), 6.92-
6.80 (m, 7 H), 6.07 (s, 1 H), 5.03 (d, J = 10.4 Hz, 1 H), 3.81 (s, 3 H), 3.80 (s, 3 H), 3.19 (dd, J = 15.2,
11.2 Hz, 1 H), 2.97 (d, = 15.2 Hz, 1 H), 2.33 (s, 3 H).

Condition A: The reaction under conditions A afforded the recovered 3p in 54% yield with 97% ee.
The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 95 : 5, 0.8
ml/min, A= 230 nm: tg = 8.16 min, tg = 8.78 min. ).

Table 2, entry 2: The reaction afforded the recovered 3p in 87% yield with 91% ee.

The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 95 : 5, 0.8
ml/min, A= 230 nm: tg = 8.46 min, tg = 9.13 min. ).

Condition B: The reaction under conditions B afforded the recovered 3p in 46% yield with 96% ee.

The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 95 : 5, 0.8
ml/min, A= 230 nm: tg = 8.76 min, tg = 9.67 min. ).

11
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19. 6-methyl-1,2,8-triphenyl-1,2,4,5-tetrahydrofuro[3,4-d][1,2]oxazepine(3q).

Ph
O\

Ph

|\
Me 0O Ph

Me,;SAuCl (6.4 mg, 0.02mmol), (S)-Lg (15.2 mg, 0.012 mmol) and DCE (2 mL) was added to the dry
Schlenk tube in glove box. After stirring for two hours, AgSbF¢ (7.4 mg, 0.002 mmol) was added to the
mixture. The mixture was stirred for another 15 mins at rt. To the resulting solution was added activated
molecular sieves 4A MS (60 mg). The mixture was stirred for 30 minutes and then nitrone 2 (0.3 mmol,
59.1 mg) and ketone 1q (0.2 mmol, 36.9 mg) were added. The resulting mixture was then stirred under
Ny at rt until the reaction was complete after 87 hours (monitored by TLC).The reaction was quenched
by saturated NaCl. After standard work-up, the residue was purified by flash column chromatography
on silica gel (hexanes/DCM/EA = 50:10:1) to afford the pure product 3q (56.9 mg) in 75% yield with
82% ee.

Solid, m.p.127-130 °C. "H NMR (400 MHz, CDCls) § 7.4 - 7.05 (m, 12 H), 6.96 - 6.82 (m, 3 H), 6.09 (s,
1 H),4.25(d, J=11.6 Hz, 1 H), 4.01 (t, J=12.0 Hz, 1 H), 3.04 (t, J=12.0 Hz, 1 H), 2.68 (d, J=15.2
Hz, 1 H), 2.32 (s, 3 H); °C NMR (100 MHz, CDCl;) & 149.67, 147.10, 147.02, 138.00, 130.89, 128.77,
128.73, 128.52, 127.97, 127.46, 127.09, 125.81, 122.10, 121.25, 119.55, 116.12, 73.68, 67.06, 27.47,
11.72; MS (EI) m/z (%): 381 [M]" (18.28), 77 (100); HRMS calcd for CysHo3NO,: 381.1729, found:
381.1724.

The ee was determined by chiral HPLC (Daicel AS-H column, hexanes : isopropanol = 98 : 2, 0.8
ml/min, A= 220 nm: tg = 5.99 min, tg = 6.51 min. ).

20. 3-(2-methoxy-2-phenylethyl)-2-methyl-5-phenylfuran (4).

Ph
-1OMe

/ \
Me— g~ ~Ph

The reaction afforded the product 4 in 99% yield with 86% ee according to the procedure of reference.
'H NMR (400 MHz, CDCl3) & 7.63 - 7.52 (m, 2 H), 7.37 - 7.15 (m, 8 H), 6.38 (s, 1 H), 424 (t, J=6.4
Hz, 1 H), 3.24 (s, 3 H), 2.87 (dd, J=14.4, 6.4 Hz, 1 H), 2.66 (dd, J = 14.4, 6.8 Hz, 1 H), 1.98 (s, 3 H).

12
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The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 98 : 2, 0.8
ml/min, A= 220 nm: tg = 6.40 min, tg = 7.08 min. ).
21. 1-(2,3,6-triphenyl-4-(phenylethynyl)-1,2-oxazinan-4-yl)ethanone (5).

The reaction of 1a with nitrone 2a under the catalysis of Sc(OTf); afford the pure product 5 in 90%
yield with d.r.=11:1. The major isomer is with 72% ee.

'H NMR (400 MHz, CDCl3) & 7.66 -7.29 (m, 12 H), 7.21 - 7.05 (m, 7 H), 6.88 - 6.76 (m, 1 H), 5.57 (d,
J=11.6 Hz, 1 H), 5.26 (s, 1 H), 3.02 (t, J=13.2 Hz, 1 H), 2.35 (s, 3 H), 2.21 (d, J = 14.0 Hz, 1 H).

The ee was determined by chiral HPLC (Daicel AS-H column, hexanes : isopropanol = 80 : 20, 0.8
ml/min, A=220 nm: tg = 7.02 min, tg = 9.44 min. ) .

22. 1-Methyl-3,6-diphenyl-4-(p-tolyl)-6,7-dihydro-4H-furo[3,4-c]pyran (6).

Ph,
—0
1CgHsMe-p

/ N\
Me™ g~ ~Ph

The reaction of 1a with aldehyde under the catalysis of gold(I) afforded compound 6 in 90% yield with
79% ee according to the procedure of [4+3] cycloaddition reaction.

White solid, m.p. 64-67 °C. "H NMR (400 MHz, CDCls) § 7.50 - 6.57(m, 14 H), 6.03 (s, 1 H), 4.74 (d, J
=11.2Hz, 1 H),2.83 (d,J=14.8 Hz, 1 H), 2.73 (dd, J=14.8, 11.2 Hz, 1 H), 2.32 (s, 3 H), 2.24 (s, 3 H);
C NMR (100 MHz, CDCls) & 145.19, 144.89, 142.21, 137.79, 137.16, 130.70, 128.88 (2 C), 128.25,
127.77, 127.45, 126.13, 126.01, 125.23, 119.23, 117.66, 77.76, 76.88, 29.82, 21.15, 11.67; MS (EI) m/z
(%): 380 [M]" (14.05), 259 (100); HRMS calcd for C,7H»40,: 380.1776, found: 380.1778.

The ee was determined by chiral HPLC (Daicel OD-H column, hexanes : isopropanol = 95 : 5, 0.8
ml/min, A= 220 nm: tg = 5.96 min, tg = 6.87 min. ).

23. 1-((1R,2S)-2-phenyl-1-(phenylethynyl)cyclopropyl)ethanone O-methyl oxime (7).

13
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Me—iﬁ
NOCH;

The reaction of 1a with O-methylhydroxylamine hydrochloride under the sodium acetate afforded 7 in
yield 95% with 96% ee.

Oil. '"H NMR (400 MHz, CDCl3) 8 7.38 - 7.01 (m, 10 H), 3.87 (s, 3 H), 2.67 (t, J = 7.6 Hz, 1 H), 2.16
(dd, J =5.2,2.8 Hz, 1 H), 2.13 (s, 3 H), 1.67 (dd, J = 4.4, 0.8 Hz, 1 H); °C NMR (100 MHz, CDCl3) §
155.91, 137.19, 131.41, 128.56, 128.02, 127.83, 127.65, 126.64, 123.29, 88.64, 82.22, 61.57, 34.28,
26.53, 20.86, 13.86 ppm; MS (EI) m/z (%): 289 [M]" (42.90), 215 (100); HRMS calcd for CyH;9NO:
289.1467, found: 289.1468.

The ee was determined by chiral HPLC (Daicel OD-3 column, hexanes : isopropanol = 98 : 2, 0.8

ml/min, A= 254 nm: tg = 6.0 min, tg = 8.06 min. ).
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WEZ¥Z-340-0D-H-38208 25 220.D

Cperaser -

InstIument -

Locasion : -
n Dass -
Mecthod -
2=t changsd :

is Method -

YEZ¥Q-320-0D-H-98208 25 Z20.D

(JWHTEST .M

aTa

changed - 20 2:01:20 TH
VW A, Wareiengin=220 nm [ZHANGZ Y G-320-00-H-06208 25 220.0)
Ll g
racemic-la
2000
Ph
15004 M fL:Ph
e
o

100
500

. . .

g 1 i § i

mir

=a Fercens Repors

Zorsed By : 2ignal
Mulsi : 1.0000
: 1.0000

Dilution Factor with I3ID=s

Wavelengsh=220 n=

2 a.782

Fage

of

EYZ¥Q-3-100-12-0DH-98208-230-20.D

Cperator

Inssrumens :

sion Dase

Hethod H METHODS" JWHIEST

changsd : 150 T4
= loading)

Analysis Method : ATA\JIA E¥Q-3-100-12-00H-S8208-230-20.D%

Lasts changed : E0L1-5-18 2:40:01 %

WWD1 A, Wavelengin=230 nm [JANGZYQ-3-100-12-0DH-55208-230-20 D)
mALl o

1200 1a
o] Ph

s00-] <$L:Ph

£00

4004

2004
g

o]

mir

ZArea Fezcens Repess

Scrsed By : 3ignal
H 1.0000
: 10000

& Dilution Factor with ISIDs

Heighs Zrea

1 0.3745 13La.30237
2 0.2314 2.97101les
Tosals : 3.10292e4 1420.01275
L200LC 20L1-5-18 4:40:07 4% Fage 1 of
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#1E# dell Timebase:U2000 FEF|:ZYQ

11
2011-10-20 11:06 EF

78 zyq-4-140-3-race-ODH-955-08-254
zyq-4-140-3-race-0DH-955-08-254 200
72 UV_VIS_1
unknown 254
-1 A -08 na.
Jrik-e:H 1.0000
2011-T-18 14:45 1.0000
16.21 1.0000
0+ ZY0#78 [ileili &) 2yg-4-140-3-race-00H-355-03-254 Uy WIS 1
AU WALZ52
] 13187 H
racemic-1b
500
214780
375
250
125
] ! T
125
-250+
7 mir|
- T T— T— T T — —
361 10.00 11.00 12.00 13.00 5.00 643
R | REHEE LE2 i HER  HEEms AR e
min mAU  mAU*min %
1 8.198 na. 567.748 195.154 4077 n.a. BMB*
2 14.78 na. 440413 198.981 5023 n.a. BMB*
L 1028.158  382.115 100.00 0.000

DEFAULTHH

Chromelzon (¢} Dionex 1985-2008
[ # 5.80 SR9a Build 2680 (183077)

#1E# dell Timebase:U3000 FE¥:ZYQ

T 11
2011-7-28 857 FF

75 zyq-4-140-3-ODH-955-08-254
zyq-4-140-3-00H-955-08-254 20.0
68 uv_vIS_1
unknown 254
na.
1.0000
2011-7-18 10:49 1.0000
min): 17.24 1.0000
1420 TS [in g2 ] 2404 140-3-O0H-E55 UV VIS 1
mALl WL 54 A
120 2-15127
10
e
£
4
2
1-2.2
] A |
0 miry
20 2o o €0 B la o 1o R
S| REE L 24 s R HrE@ER AR HE
min mAU  mAU*min %
1 8.42 na. 3.858 1.182 23 n.a. BMB*
2 15.13 na. 118044 50.085 8788 n.a. BMB*
B 121.802 51.248 100.00 0.000

DEFAULT/H &

Chromeleon (o) Dionex 1825-2008
[ # 6.80 SR9a Build 2680 (163077)
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Data File C:\CHEM32' \E¥YQ-5-50-0DH-9B208 25 220.D
o

Cperasor

Instrument : Location : -
tion Date :

Mathod :

changed :

imodified after loading)
=is Machod : CHEM22%1\DAT2\ZHANG, Z¥Q-5-50-ODH-598208 25
last changed : 2011-5-21 2:39:04 T4
VWO &, Wassengin=230 nm [ZHANG L YG-550-O0H-9620E 25 220.0)
mAl 7] =x -

racemic-1c -

Ph

400+

,,

0] Me—\\
200

1004

Zrea Fercens Repors

Sorsed By - Signal
Mul - 1.0000
: 10000

tion Factor wi I3TD=

lengsh=230 n=

F 4 Fage

of

JIANG' E¥Q-5-52-12-ODH-25-98208.D

Znalysiz Meshod :

Lass changed :

RISIUmEns :
ion Date
Method

=% changsd :

mALl
1400

12004

VWD A, Wavelengin=220 nm [ JANG\ZYQ-5-52-12-00H-25-53206.D)

1c

Ph

Zrea Pezcens Bepozs

Sorsed By : Signal
: 1.0000
H 1.0000

& Dilution Factor with ISIDs

Wavelengsh=220 nm

0.2081 238L.700Z0 37_Z5755 §.121¢
0.50458 £.41233=4 1456.50232 S94.8788
H £.65050=¢ 1S53.75398¢€

C 20LL1-5-18 3:41:18 T4

Page

of
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Dasa File C:“WCHEM22% 9-2-CDH-395508-217.D0

3. Operasor  :

Cperazor -

Inssrumens -

Inssrumens : HELCLZOOLC
: Z010-10-27 4

HEM22"

19 L%
METHODS\JWHIEST.M

Injection Das on Dass

ethod H METHODS' JWHTEST .M

Hethod H

La=s chang=d : 2010-10-27 £:10:07 T4

changsd -
imodified after loadingl

Analysis Method :  CHEM3. 95508—-25-220.0%\DA .M (JWHTEST.M) Analyais Meshod :
La=t changed : 2010-10-27 4:223:47 F5 La=t changed : 2011-5-1R8 2:25:22 TF
VWD1 A, Wavelengin=220 nm [JANG\ZYQ-4-86-0DH S5506-25-220.0) VWD A, Wavelengin=220 nm [JANGIZYQ-E- ODH-95508-217.0)
- w
mAL E mAL “&.D.
= o
=} £
. ¥ 4000
aan] racemic -1d 1d
304 20004
ey 2000
100+ oo A
o o

Zrea Fercant Repors 2 -
E Area Fercent Repors

Sorsed By : Signal Sorsed By .
: 1.0000 )
- 1.0000

Use Multiplier & Dilusion Factor with I

Use Mulsiplier & Dilusion Factor with ISID=

Signal 1: VWDl &

Seak ResT
¥

: 1 T.LE3 MM 0.2421 2708.77137
= 2 B.388 MM 0.3908 L.07422e5
Tosals : 1.71062ed B96.65689 _ .
Tosals :
HELCLZO00LC 20L1-5-13 £:57:52 T4 Fage 1of 2

2011-5-18 2:46:1 F & Fag= 1
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2¥Q-3-108-12-CDH-85508-20-220.D
\CHEM3Z),
Sazple Name: 0

IANG\ E¥Q-257-0ODH-95508-20-220.D

Operasor -

Inssrumens - Locasion :

on Dase =
ion Dase

Method B
Method : changsd .
La=: changed :

lysis Method :
is Method :

{(JWHIEST.M)}

Last changed B
lass chang=d : : VWO A, Wavelengin=230 nm [JANG ZV0-3-103-12-000-G5503-20-230.0)
VWO &, Wasslengin=220 nm [JANGZ70: mALl w0
mALl =2
4500 | g =000
o E
400
2500+ 400 B
w
2000
000
2500
2000
2000
1500
1000 10004
500
0 : : T T T 1 1 I T
0 2 3 5 7
& i 1 i 1 ] I T i i e

=a Fezcens Repozs
ZAzsa Fsrcens Repozs

Sorsed By :

Scrsed By : 3ignal i
: 1.0000 .
: 1.0000

Use Mulsiplier & Dilusion Factor wish ISTID=

& Dilusion Factor wish ISTDs

Wawslengsh=220 n=

Widsh Erea
&
0.1207 3.5993%e4 45.4589
0.1320 3.87877=4 S0.5£1L
_ . Tosals B.56053=¢ 90Z0.Z1606

F4 Fage 1 of 2

LT 2011-5-13 4:57:21 T4 Fage 1l of 2
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EYQ-2841-CDH-95508-20-230.D

ion Date

2:28 £F
WMETHCODS3" JWHTEST .M
s42:35 G4

i afser loading)

thod H

a.

Lass changsd :

Znalysis Meschod :
Last changed :

(modified after Loading)

VWO A, Wavelengin=230 i [JANG ZV0-254 1 -00n- 855 08-20-220.0)
ALl
2000 B
- 1f i
23500
2000
1500
s000]
50|
o
L e e e L e e e e e e e T T
i} i z 3 ! i £ ma
Zrea Fercens Repors
Sorsced By
& 15TD=
1 0.0820 1.71090=¢ 2804.72132 £2.3140
2 (1142 2.33244e¢ 3041.18895 57.6860
Tozals : 4.0433424 5845.92188
F¥ JCB Fage 1 of 2

WEY¥Q-3-1Z7-22-ODH-35508-20-230.D0

- In=srumsns
csion Dase

- Method

changead

Znalysis Yechod

La=s changsd

mAll

40004

3500

Location :

loading]
HODS4 JICONGEIN. Y

8 T¥ by JCB

(medifisd afser loading)

VWD A, Wavelengtn=220 nm [JANGIZYQ-3-127-22-00H-55503-20-220.0)

g

!

5045

=a F=rcent Repors

Sorsed By

lier

Signal
1.0000
1.0000

-94260md

L] 85
2.74990=4 4£190.167408 €5.8735

5_§0256=d  T148_ 20298

Eage

1 of
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Sample Name: 0

Z¥Q-2832-CDH-98208-20-230.D Dasa File C:%CHEM2Z2'

3a

0-2-0DH- SBZ08-25-Z2Z0.D
le Name: 0

cq.

Cperater

Instrument

tion Dase

Meshod

La=s changsd

yais Method

La=s changsd

Cperazer

InsSrument :

on Dase

Method H

ast changed :

Znalysis Meshed :

TWOT A, Waengh=230 im [JANG Z70-21532-00r-85005-20-230 0] La=z changsd :
o ® VWO A, Wavelengh=220 1 [JANG Z¥0-2-150-2-00F- 56206252200
. ; 3 mALl o

2000 racemic -1g g

2500
o 1

=500
2000 E{)

2090 250

y—=——Ph .
1530.] Me— 2000
o) L ——ph

1300+ N

13 Me—\

o

1000

500+
50 g

0 S :
o .
§ : 1 3 3 I i
b 1 ] i I T I 1 5 T

Zrea Fercens Repors

Sorsed By

Zrea Fercent Repors

- Signal
- 1.0000 Sorted By E Signal
: L.oooo Mulsiplier B 1.0000
Dilusion Facsor wish ISTDa Dilusion - 1.0000

Use Multiplier & Dilutsion Factor witsh I3IDs=

lengsh=220 n=

1 FH Zage 1 of 2

F Eags 1 af 2
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. -§-1-2-0JH- 98208-25-220.D
IANG\EZYQ-2

T-0JH-98208---230.D

Cpezaser
. Cperaser -

Instrument : HELCLZO00LC

Inssruments :

ion Date - 2010-11-24
Method H

hang=d :

tion Dase

Mechod : WTHEM22

changed : Z010-7-20 &

) , i3 Meshed - S\2¥Q-5-1-2-GJH- 98208-25-220. M
r3iz Meshod - 7-0JH-38208--—-220 T N A . as
h . ) a1 La=s changad : S-18 2:57:28
i b ITT A, Warslen qin=200 i [JANG 27 a-5-1-2-0JF- SEE-25- 220 0)
VWO A, Wardengi=230 im [JANG 275 JFESIEmD) ” -
mAL . g B
racemic -1h 1h
ioac— 1750
Me Me
1500
00
& 1250
a0 1000
s—==—=—Ph y—=——Ph
o] Me—\ Me—\
O O
500
200
250 “
b1
a
o _JJ\hh_, o M . - ;
! I I I I 5 ) U ) I I I I % T E =
Fercent Repors Azsa Fercens Repezs
Sorsed By : Signal Sorssd By : 2ignal
: 1.0000
- 1.0000

& Dilusion Factor with I3TD=

th=220 n=

F & Fage 1L of 2

LT 20LL-5-18 3:57:

s
o

fag= 1

of
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Dasa File O:WIHEM3Z

Bamp

WEYQ-3-186-0JH-98208-25-0.D Data File C:\CHEM32%

Sample Naze: 0

S\EYQ-5-14-2-0JH-982068-25-0.D

e Hame: O

I. Cparaser
2. In=trumens
=ction Dase
3. Method
La=: changed

Znalysis Meshod

Lass changed

\METHODS" JWHTEST .M
34:50 F4

Location :

EZHANG\ZYQ-23-136-0JH-98208-25-0.

H

(JWHIEST.M)

VWD A, Wavelengin=230 nm [ZH -0JH-93208-25-0.0) Last changed z
mAll VWO A, Wavelengin=230 nm [ZHANG ZV0-5 18- 20U Baa0a 2= 0]
- - mAL .
a5t racemic- 1i 1i
1200-|
EE Cl Cl
1000+
2350
200 ?; iy
"
150 T—=——Ph a0 s—=——Ph
Me—\ Me—\
100-] (o) o] (o)
50
z200-|
@
o] N E
2
z 10 15 & £ ’ 7
o H 5 P 55 o
g s i 75 1t 15 15 115 s mi
Zrea F=rcens Repors
r=a Fercent Repors
Forsed By : Fignal
. 10000 Sorted By : Signal
. 10000 Mulsiplisz : 1.0000
Use Mulsiplisr & Dilusion Factor with ISTDs Dilusion : Ll.ooo0
Use Mulsiplier & ion Factor with I3TDs
lengsh=230 nm
381.2593% 50.2099
173.34392 49.7301
Tozals - 2.45789=4 56060226
Tosals - 5.86739e4 1321 28634
HELC12001C 2011-5-25 9:27:20 L4 Fage 1 of F Fage 1 of

. Oparasor

Inssrumens
ction Dace

Method

Lass changed

Znaly=iz Method

—-24 10:37:08 T4
\METHODSJWHIEST

M
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Dasa

e C:hWCHEMS

Sasple Name: 0

: HELC1200LC

: 20L0-9-10 5:28:23 T4
CHEM22'1\METHCDS', JWHTEST .M
: 20L0-9-10 5:28:04 T4

modified after loading
AN

Last changed : 2011-5-1% £:53:42 %

Znalysiz Meshed :

WEYWQ-4-21-ADH-9B208-220—

VWD A, Wavelengin=230 nm [JANGZYR-4-21-A0H-35208-230-25 T}

000
750 racemic -1j
Br

1000

7504

',

Me—\
_\\O

i

Zrea Fercens Repors

: Signal
: 1.0000
: 1.0000

& Dilusion Factor with I3TIDs

Totals : 2.89347=4 £129.71448

HELCL200LC 2011-5-19 4:52:48 T4

Data File C:'.CHEM3Z2\

Cperazor  :

Instrumens :

12:53 L§
METHODSY JRHTEST.
09:28 k9§

i afser loading

yais Meshod -

La=t chang=d : 3:52:52 T4

[(JWHTEST .M}

VWD A, Wavdengin=220 nm |JANGIZYL-4-125-32-ADH 28208-25-220.0)
maLl

[l

EI0H

Br

200

i

Zrea Sercent Repors

Sorsed By - Signal
Mulsiplier - 1.0000
Dilusion : 1.0000
Uss Mulsipli=r & Dilusion Fasser with ISIDs

Signal 1: VW

Feak Re

HELC1200LC 2011-5-18 2:54:02 T4

Pag= 1
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Dasa File O:)\CHEM22'

\EYQ-4-42-0DH-95508-220-25.D Data File £-74-22-0DH-95508-230-25.D

Sazmple Name: O

2. Cperasor

La=t chang=d :

Analysis Meshod :

Last changed H La=% changed : 2011-5-18 2:50:02 T4
VWD A, Wavelengin=230 nm [JIANGZY0-4-42-C0H-35508-230-25.0) VWD A, Wavelengin=220 nm [NANGZY0-4-74-22-00H-05506-230-25.0)
mALl % Al re)

] racemic -1k 1k

30004
Br Br

3000
230

2500
2000

2000

— 1500 —
o] S—=—Fh Ph
Me—\ _ Me—
10 e} £ae] 0]
s00 sa04
L T T
L] 2 5 (] é 17 15 o 3 T i g i é é é g

=a Fercens Repors

Fags

1 of

a

Oparator
Instrumens
sion Dase

Hethod

changsd

is Method

G\ EYQ-4-T4-22-00H-95508-220-25.

i

Zrea Fercent Repozs

: 2ignal
. 1 oooo Sorsed By : Zignal
: 1000 : 1.0000
5 tion Facsor : 1.0000

tion Factor wish ISIDs

e4 23BE.77246 98.8527
1285 32.03788 1.1473

0.1627 3.5B243
15 77

0.lgsz 4L

3.6240led 3210.0L045

HELCLZ00LC 2011-5-18 3:50:12 T4

Fage L

of
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it ¥ dell Timebase:U3000 FF¥I:ZYQ

T 11
2012-2-21 807 FF

114 zyq-7-86-0J3-982-08-230
zyq-7-86-03-982-08-230 20.0
108 Uv_vIS_1
unknown 254
n.a.
i 1.0000
2012-2-21 20:08 1.0000
11.59 1.0000
o 2YaEe 2vo-T-36-0J2-260-08-230 uv VIS 1
U WLZ54 am
B 6013
. 2.
a7s] racemic -1l
750
625
500
75
250 $
Me—i\
125 (@]
Jo0 min|
20 B 75 5 s 62 7= de o Tile
B | (REEE i i e HEEREE AR e
min mAL  mAU*min %
1 801 na 050.347  258.525 51.31 na.  BMb
2 8.85 na. 281807 2432414 48 82 n.a. bMB
AR 1241.043 400,032 100.00 0.000

DEFAULT/ B4

Chromelzon (¢) Dionex 1995-2008
[ # 6.80 SRBa Build 2530 (163077)

R 1E# dell Timebase:U3000 FEFIZYQ

W 111
2012-2-21 912 FF

117 zyq-7-89-2-0J3-982-08-230

1,000+
1l
3004
00+

210

200 Me_\

2-6.293

zyq-7-83-2-0.J3-982-08-230 20.0
112 UvV_VIS_1
unknown 254
A - 08 na
-l 1.0000
2012-2-21 21:00 1.0000
8.46 1.0000
1.20 ZYQ#117 [ delihis] Zyg-7-89-2-0J3-C82-06-230 Uy \:'IS 1
AL WL 254 nm)

0]
200 mir|

oo 1ho 2ka 2ho 2fa = b ko T ek

S | FEEE i G s HrERmER SR B
min mAU  mAU*min %

1 578 na. 585013 170.185 3588 na. BMb

2 8.28 na. 286528 302817 8402 n.a. bBMB
L 1581.541  473.002 100.00 0.000

DEFAULTHH

Chromelzon (¢} Dionex 1985-2008
[ # 6.80 SR8a Build 2580 (1683077)
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Data File C:“CHEM32"

NG 2¥Q-3-99-1-ODH-95508-20-230.D

ANG, Z¥0-4-139-2-00H- 95505-25-220.D

0 Zample Wame: 0

Cperasor - Cpezasor -

Inscrumsns :

Location : Instrumesnt -

tion Dase =

on Dase =

Zcg. Meshed - Method -

Lass changsd -

changed :
dified aftez
\CHEM3Z

Lass changed 1 E011-5-13

is Meshod :

(TWHIEST . M)} Analysis Method -

WE¥Q-4-139-2-ODH- 95505-25-220.D%

Last changed B 18 4:02: 4
VWO A, Warelengin=230 nm | WD A, WAVEEn g =220 1M [JANG 27 E-a-1 38-2-00 M- Saala-25-220 0]
mALl mALl ]
4000 1 m
4pa0 Ph
2500
2500
=000
Ph 2000 — Ph

2300+

Ph—\ w=d  Ph—
2000 O

sz00]
1500
a0
a0
00 -
500 -
8
0 0 LB
T T
0 25 i 75 10 Is 15 & mi ) 1 1 T I L
Rrea Fercent Repors Area Farcent Repors
: Zignal Sorsed By : Zignal
: 1.0000 : 1.0000
: 1.0000 : 1.0000
& Dilusieon Facwor wish 13710z & Dilusion Factor with ISTDs
Wavelengsh=220 nm
Area
5
290.91742  16.884% 0.7225
§ 5.29778e4  4437.73773 99.2675
Totals : B.55194e¢ B490.06683 Tosals - 5.33686e¢ 4514.62233
Cl200LC 2011-5-19 4:52:10 T4 Fage 1 of 2 1200LC 2011-5-18 4:02:23 T4 Fags 1
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Dasa File O:\WCHEM3ZW1
le Name: 0

Samy

Cperazor  :

H 1z200LC Locasion : Instruments : HELC1Z00LC Location : -

ection Date

H Method H
Last changsd : changed :
d
Analysis Method : 2 Enalysis Mechod :
La=% changed H = Lasts changed H
VWD A, Waeelengin=220 nm [JANGIZY0-4-111-ADH 33208-25-220.0) VWD A, Wasslengin=220 nm [JANGZYQ-5-26-2-A0H-93208-25.0)
mall 7] 2

S

13

1
13

racemic -1n 1n

2500 Cl 3 2500 Cl

200 2000

1,

Ph Ph—
10an- _\\O — _\\O

Zrea Fercens Repors

== Sercen:t Repozs

Sorsed By :

: Sorsed By : Signal
: Mulsipliez : 1.0000
: usion : 1.0000
H tion Factor with ISTDs &

Use Mulsiplier & Dilution Facsor with ISID=

Wavelengsh=220 n=

1 0.199¢ 2_7EELl5=4 2898.78B223 0.4£890 B.37276=4 & 1e
2 0.242358 2_B87508=2 2437.702&2 0.3829 22332.383875 3.8284
Totals : 7.64525=4 5336.49087 Totals : B.T0&806=4 2073.ELL00
LCLZ00LC 2011-5-18 4£:47:23 T4 Fage= 1 of 2 T4

Fag= 1
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Dasa File C

Samg

e Hame:

cWCHEM3Z

o

WEY¥Q-2-103-ADH 98208-25-ZZ0.D

3. Cperaser

Il

ection Date

Hethod H

chang=d :

mis Method -

Lass changsd : 2

. In=srument : HELCLZOOLC

Location -
10:29:09 k5
METHODS' JWHTEST .M
10:40:-20 L&
afser loading)
J W E¥g-4—-105-ADH 398208-25-ZZ0.D%

B:

§-23

-220.D

Operasor  :
Inscrumens : HELCLZOO

ion Dase

Hethod H

changed :

is Mmthod :

Zas:t chang=d : oz

B 3:44:18

Location -

B M

[JWHIEST .M}

VWD A, Wavelengin:

= Cl
00—
00—
400+
200

o

20 nm [JANGIZYO-4-103-A0H 93208-25-220.0)

" racemic -10
1600+
o] Ph
1200+

a1:m

i

VWD A, Waselengin=220 nm |

400

ealily

100

JIANGZYQ-3-120-32-A0H 36208-25-220.0)

10

O/”':.

ames

i

Area Fe

cent Repors

Sorsed By : Signal
Hul : 1.0000
Di : 1.0000

Use Mulsiplier & Dilution Facter with I3IDs

Signal

., Wavelength=220 n=

HELCLZ00LC 2011-5-23 ©8:22:07 4%

Fage

=a Fercens Repors

Scrsed By :

1200LC 20L1-5-18 2:44:22 TF4

6631.619682
a7.30&03

ISTID=

Zag= 1




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

Dasa File C:WIHEM3Z'

Sample Hame: 0O

WEYQ-Z290-0DH-99108 25 2Z0.0

. Gperasor

Instrument : Location :

sction Date

= changed :

H
Method -
2
(modified after loading

Analysis Method : CHEM3Z", (JWHTIEST.M)
Lass changed H §5-21 9:57:21 L
VWD A, Wavelengin=230 nm (ZHANG'ZYQ-230-00H-23103 25 220.0)
mal ] . 2
racemic -1p 8
8
T00-] o #
600+
S004
a0 4
a0 hAe——{& \
2004
1004
I N
T
! I & A & P F
rcent Repors
Sorsed By : 3ignal
ISID=
1 25.893 EB 0.7854 3.93517=4 TE4_E0315 49.8327
2 29.023 EB 0.8922 3.95209=2 €€8.41832 50.1072
Totals : 7.8E8725=4¢ 1432.02148
C1lZ200LC Z0L1-5-21 9:58:11 L5 Fage 1 of

Dasa File O:\WCHEM321

Sam

EY¥Q-3-140-12--00H-55L08---230.D
L= Haso

)

Operasor

. Instrument : Location :
ection Date
Method H

changsd :

(JWHIEST. M)

La=s changed H 4:08:32 %
VWD A, Wavelengin=230 nm (JANGZYQ-3-140-12—-00H-35106—230.0)
mall *]
1p (Table 2, entry 1)
300+
O_
250
200+
150
100
50
o]
) I T 5 % £ £ z =
r=a Fercens Repors
Sorsed By - Signal
Multiplier H 1.0000
Dilution H 1.0000

TUse Multiplier & Dilusion Factor wish ISIDs

4.98051 1&8.1108
243.23669 @©3.8882

44583.11523
2.335957=4

Totals - 2.78B8BB=4

fags 1
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ZWEYQ-Z90--0DH-382Z08 25 ZZ0.D

Cpezazor ¢

InstIument -

Location -

sion Dase =

Method H

[N

Lazt changed

25 (JWHIEST . M)
Lass changed D B011-5-21 9:30:44 T4
VWD A, Waelengin=230 nm [ZHANG\ZYIC-290--00H-38208 25 220.0)
Al ) = g

600 racemic -1p

S00-

400+

300 I — O

N \
“Ae__<§

200 (@]

100

]

g 1 ] ! L i L 1 e
Zrea Dercent Repors
Sorwed By :
on Factor with I3TDs
lengsh=220 n=
0.5093 1.989%0e2 <8.337¢
0.5277 2.07568=4 51.06828

Totals : 4_06537=¢ 1213.428349
LZ00LC 2011-5-21 9:30:52 T Fage 1 of

Dasa File O:'.CHEMa2'

3a

HELCLZ00LC 2011-5-18 4:05:46 T3F

e Hame: 0

g. Operator

Inssrus

o

ns
Injecsion Dass

Method

chang=d

Analysis Meshod L (JWHTIEST . M)
Lass changed : 4:08: T
VWD A, Wavelengin=220 nm [JANG.ZYQ-4-135-2-00H- 26206-25-220 )
mAl b4
1p (Table 2, entry 3)
400
O J—

350

300

250 4

200 S— (@]

{ \

M
150 e<_1QE)

100

30

13504

=
.|
|
|

14

Ex
<
Ex

mir

Zrea Dercent Repozs

Sozsed By : Signal
Mul 1 x H 1.0000
Dilusion : 10000

Use Multiplisr & Dilution Factor with ISIDs

Fags 1

of
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Dasa File C:“CHEM2Z

Sample Name: 0

--CDH-35508-230.0

IANG\E¥Q-3-140-11--ODH-95508-230.D

9. Cpezasor

m

FLCLlZ00LC

Analysis Meshod - JIANGYEYQ-3-140-11--C0H-95508-220 . D"\DA.M (JWHIEST.

Lass changsd -

Lass changsd : 43 T
WD A, WaEengin=230 nm | JIANG ZY0-2022-00H-23508-230.0) W A, WaEEngin=230 N [JIANG ZY0-3-140-11-00H-55 506250 .0
Al . 8 maAl |3
racemic -3p ) 3p (Table 2,entry 1)

E sa0-]

120 =
500

100
30 400
50 3004
40 200
20 100
o J‘J o]
o I ] 3 I b & mi 8 3 1 i i i 1 mi

Zrea Percent Repozs Zzsa Fercent Repers

- Signal Sorsed By : 3ignal
- 1.0000 : 1.0000
B 1.0000 H 1.0000

Use Mulstiplier & Dilusion Factor wish ISIDs tion Factor with I

Signal 1: VWDl A, Wavelength=230 nm

.2480 207.04£938
- 2

Z1Z2 1.3630%e=2

Totals : 1.383T72e2

HELZLZOOLD

Fag= 1l of 2 HELCLZ00LC

F4 Fage L of 2
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Dasa File C:° W EYQ-4-128-1-0DH- 95508-25-220.D

IANG\E2¥YQ-5-130-0ODH-95508 25.D

Sample Name: 0

Cperasor ¢

. Gpezasez - . Instrumens :

- Instrumens : ectsion Dase

k4%
METHODS, JWHIEST
28 T4

Method H

hanged :

1z:07

afsex ymis Method : 4 [JWHIEST.M)

Enal H

E¥YQ-5-120-0DH-55508 25.DWD

changsd ;201
= VWET A&, Wavelengin-220 nm [JANG 27051351000 S50 25200 0]
T (ARG E70- 1 S OO Ses0E 25 0] ALl

o B - 3p (Table 2,entry 3)
120 3p (Table 2,entry 2) e

100

@ on o

La=s chang=d :
WO A, Wadengh

25

g
1

_0

304

B0

200

<04

204 1004

%rea Fercent Repozs

ZAzsa Fercens Repers

: Signal
Sorzed By : Signal : 1.0000

B 1.0000 H 1.0000

: 1.0000 & Dilution Factor with ISTDs

& Dilusion Factor wish IBIDs

Wavelengsh=220 n=

1 0.41723 2360.03&23 12.82911 2.07s52
2 0.2489 1.6909Ze T4£3.45302 387.8248
Totals : 1.73482e2 TE3. 32813
otals : 3TEE._S0982 145_.23530
LC 2011-5-21 2:24:05 T4§ Fage 1 of 2

k4 Fage 1 of 2



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012

Dasa File C:'\CHEM32

Sample Hame: 0

G\ IYQ-4-TE-ASH--0B208-25-220.D

. Cparasor

Instrument : Location :

Zon Date

. M=thod :
La=z changsd :

is Method :

La=% changed H B:50:47 k5

Dasa File O:\CHEM22
ple Hame: O

VWD A, Wavelengin=230 nm [JANGIZYQ-2-76-ASH-3E20E-25-220 D)

racemic -3q
40 O- Ph

200
100
o
¢ ! ) : I i i
Zrea Fercens Repozs
Sorsed By : Signal
Mulsiplies : 1.0000

Dilusion H L.oooo

Use Mulsiplier & Dilusion Factor wish ISIDs

Eags

of

g. Operasor

Instrument :

tion Date

Method H

chang=d :

im Method :

changsd :

VWD A, Waselengin=220 nm [JANGZYR-5-125-A5 H-98208 23.0)

400

1004

! ! I 3 I ] { T ) ! i
Zzsa Sezcsns Repezs
Sorsed By :
Use Mulsipli=z & Dilusion Facsor with ISTD=
Signal 1: WVWOL &, Wavelengsh=220 n=
Seak Re Zraa
E3
1 0.1848 7535.10438
2 0.2306 7£0.53933
Tosals : 9340.04481 €83.47712
g Zags 1 of
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Dasa File C:'\CHEM2Z

ole Name: 0

. . —-5-113-COH-38208 25.D
Dasa File C:\CHEM3Z\1

le Name: 0O

EY¥Q-5-101-ODH-38E208 2Z5.D

Sam

3. Cperaser

Cperazor -

. Inssrumens : Locasion : -

m
i

nssrumens :

ion Dase

HOD3\ JWHIEST.M

H
com Tane - im0l
@

=1

Heshod H

=% changsd :

hangsd -

Analysis Mechod : 5-113-CDH-38208 25.0

M [JWHTEST.M

Analysis Mathod - [JWRHIEST. M)

Lass changed :

R ]
oo

oo

La=t changsd :

VW1 A, Wavelengih=220 nm [AANGZY0-5-113-00H-3620€ 250)
mil ] 4

4

WVWDT A, Wavelengin=230 nm [NANGZYQ-5-101-0DH-0820€ 2510)

mAll

2500 racemic -4 -

Ph ] Ph
2oon ] mOMe * mOMe

041

1500 / \ = / \
Me o) Ph 10001 Me 0] Ph

10004

0

i}

&

1
7080

Zrea Fercens Repors

Sorsed By :
Sorsed By - Signal

: 1.0000

: 1.0000

I3TD=

Use Multiplier & Dilution Factor with ISTIDs

1 0.1748 2.50045=4 2200.0£358& 53.0741
2 0.2452 1860.64€97 106.10714 £.8259
Totals : 2_EQ0E52=4 2308.15870
Tosals : §.09630=¢ 50B3.3076Z2
C1200LC 2011-5-19 2:59:10 T4 Fage= L of

2011-5-19 2:58:52 TF4% Fage 1l of 2
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-R3H-802008-25-0.D

Operazor  :
Inscrumens :

ction Date

Method H

chang=d : 3:48:14 F4

i after loading)

is Method - AT. ELETR-

La=t changsd : 5 4:01:37 T4

22-ASH-B802008-25-0.

VWD A, Wavelengin=220 nm (ZHANG\ZYC- 277 22-A5H-302006-25-0.0)
" racemic -5 i
530
Ph.
N O Ph
400 Ph T,
o=
Me Ph
304
200
1004
. .
| I ] 3 I ;s -
Sorsed By - 3ignal

Use Mulsiplier & Dilusion Facsor wish ISTDs

Totals - 2.47600me B5z.ze523

C1200LC 2011-5-25 4:02:09 T4

Eage

1 of

3. Operater

. Inssrumens :

5:33 T4
THODS\JWHTEST

ion Dase -
Method :
changsd :

Znalysis Meshod :

Lass changed :

VWD A, Wardengin
mAL
5
00—
Ph. .
N0 P
500+
PRy
e o=
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300+
00| -
a
100
1]
8 ) 1 & i i
Brea Ee Repors
Sorsed By : Signal
H 1.0000
H 1.0000

Dilusion Factor with ISIDs

0.5877 €140.07520

0.8578 2.72435=4

Totals : £.338420=2 TBL.92548

Bage

1 of




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012

Data Fila C:%CHEM22'.1 ¥YQ-5-102-0DH-95508 25.D
o
Cperasor -
: H Location :
2 2:18 k5
Method : C METHODS" JWHTEST .M
=t changed -} 1:22 |4
(modified after
Analysis Meshod : C: Yo-5-102-CDH-95508
La=s changsd F-1i]
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o
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Method H

[JWHIEST .M

La=s changsd :
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it ¥ dell Timebase:U3000 FF¥I:ZYQ

T 11
2011-10-15 307 FF

97 zyq-6-102-race-0J3-7030-08-254
zyq-6-102-race-0J3-T030-08-254 20.0
91 UV_VIS_1
unknown 254
n.a.
§ 1.0000
2011-10-15 14:37 1.0000
6.84 1.0000
Jep reEa 2y0-5-102-r3ce-0J3 T03008-25¢ Uy vIS 1
il WULZ54
160-] 2-ze5
140
120] racemic - 7
1004 Ph
] <L:
L—— Pn
&0 N
Me—\\
o] NOCHs
2
.
- miny
2 1ho 2l 3ho 2fa B b &.54
S | (REER L 22 G iR HHEEmER R HE
min mAL  mAU*min %
1 87 n.a. 118194 18.141 4750 n.a. Bk
2 £5.85 n.a. 130.838 17.240 52.50 n.a. bKMB
B 248.820 33.881 100.00 0.000

DEFAULT/ B4

Chromelzon (¢) Dionex 1995-2008
[ # 6.80 SRBa Build 2530 (163077)

@ {i# dell Timebase:U3000 FE¥:ZYQ

T 141
2011-10-15 3:08 FF

99 zyq-6-102-0J3-7030-08-254
zyq-6-102-0J3-7030-08-254 200
a3 Uv_VIS_1
unknown 254
BRI f- A -08 na.
Trig-acHl 1.0000
2011-10-15 14:58 1.0000
11.49 1.0000
1 2p 2O 2y 102-0J3-T030-05-254 UV VIS 1
AU WLES4 ]
2-5533
1,000 7
30 Ph
00 <f_: Ph
Me—\
0] NOCH5
200
1 gssa
o T
200 min|
T o 12 25 B <o S de 1l il
) LE4 s il  HirE@ER R A
mAU  mAU*min %
1 n.a. 27841 2888 108 n.a. EME
2 n.a. 1047.628  141.908 88.01 n.a. bME
M 1075287  144.386 100.00 0.000

DEFAULT/ 4

Chromelecn (c) Dionex 1996-2006
[ % 6.80 SR9a Build 2580 (163077)





