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Table 1 The asymmetric epoxidation of chalcone 3 under various conditions with CMPTCs 
(10) and NaOCl in toluene.

Entry Condition Catalyst Time (h) Yield (%)a % of eeb (Abs.Conf.)c

1 Ultrasonication 10a 1.0 99 81 (2S,3R)
2 Ultrasonication 10b 1.0 96 79 (2S,3R)
3 10°C 10a 5.0 65 67 (2S,3R)
4 10°C 10b 5.0 63 65 (2S,3R)
5 -10°C 10a 10.0 52 64 (2S,3R)
6 -10°C 10b 10.0 51 59 (2S,3R)

a Isolated yield of purified materials.
b Enantiomeric excess of 4 was determined by HPLC analysis using a chiral column 
(Phenomenex Chiralpack) with hexane-IPA as a solvent.
c The absolute configuration of 4 was determined to be (2S,3R) by comparison with  the 
HPLC retention time using known standard.1

Reference
1 Shigeru Arai, Hiroki Tsuge, and Takayuki Shioiri, Tetrahedron Lett. 1998, 39, 7563.
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S 1: 1H NMR Spectrum of (E)-4, 4-Dimethylstilbene (6).

S 2: 13C NMR Spectrum of (E)-4, 4-Dimethylstilbene (6).
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S 3: 1H NMR Spectrum of (E)-4, 4-bis(bromomethyl)stilbene (7).

S 4: 13C NMR Spectrum of (E)-4, 4-bis(bromomethyl)stilbene (7).
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S 5: 1H NMR Spectrum of O- Allylcinchonine (9).

S 6: 13C NMR Spectrum of O- Allylcinchonine (9). 
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S 7: 1H NMR Spectrum of Cinchonine (contains free -OH) based CMPTC (10a).

S 8: 13C NMR Spectrum of  Cinchonine (contains free -OH) based CMPTC (10a).
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 S 9: ESI - Mass Spectrum of Cinchonine (contains free -OH) based CMPTC (10a). 

S 10: 1H NMR Spectrum of Allylated cinchonine based CMPTC (10b).
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S 11: 13C NMR Spectrum of Allylated cinchonine based CMPTC (10b).

S 12: ESI - Mass Spectrum of Allylated cinchonine based CMPTC (10b).
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S 13: 1H NMR Spectrum of (E)–1–phenyl-3-p-tolylprop-2-en-1-one (3a).

S 14: 13C NMR Spectrum of  (E)–1–phenyl-3-p-tolylprop-2-en-1-one(3a).
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S 15: 1H NMR Spectrum of (E)-3-(4-methoxyphenyl)-1-phenylprop-2-en-1-one (3b).

S 16: 13C NMR Spectrum of(E)-3-(4-methoxyphenyl)-1-phenylprop-2-en-1-one (3b).
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S 17: 1H NMR Spectrum of (E)–3–(4-chlorophenyl)-1-phenylprop-2-en-1-one (3c).

S 18: 13C NMR Spectrum of (E)–3–(4-chlorophenyl)-1-phenylprop-2-en-1-one (3c).
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S 19: 1H NMR Spectrum of (E)-3-(4-nitrophenyl)-1-phenylprop-2-en-1-one (3d).

S 20: 13C NMR Spectrum of (E)-3-(4-nitrophenyl)-1-phenylprop-2-en-1-one 3d).
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S 21: 1H NMR Spectrum of (E)–1–(4-bromophenyl)-3-p-tolylprop-2-en-1-one (3e).

S 22: 13C NMR Spectrum of (E)–1–(4-bromophenyl)-3-p-tolylprop-2-en-1-one (3e)



Supporting Information

14

S 23: 1H NMR Spectrum of (E)–1–(4-bromophenyl)-3-(4-methoxyphenyl) prop-2-en-1-

one (3f).

S 24: 13C NMR Spectrum of (E)–1–(4-bromophenyl)-3-(4-methoxyphenyl) prop-2-en-1-

one (3f).
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S 25: 1H NMR Spectrum of (E)–1–(4-bromophenyl)-3-(4-chlorophenyl)prop-2-en-1-one 

(3g).

S 26: 13C NMR Spectrum of (E)–1–(4-bromophenyl)-3-(4-chlorophenyl)prop-2-en-1-one 

(3g).
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S 27: 1H NMR Spectrum of (E)–1–(4-bromophenyl)-3-(4-nitrophenyl) prop-2-en-1-one 

(3h).

S 28: 13C NMR Spectrum of (E)–1–(4-bromophenyl)-3-(4-nitrophenyl) prop-2-en-1-one 

(3h).
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Figure 29: 1H NMR Spectrum of trans-(2S, 3R)-Epoxy-3-(4-methylphenyl)-1-phenyl-

propan-1-one (4a).

S 30: 13C NMR Spectrum of trans-(2S, 3R)-Epoxy-3-(4-methylphenyl)-1-phenyl-propan-

1-one (4a).
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S 31: 1H NMR Spectrum of trans-(2S, 3R)-Epoxy-3-(4-methoxylphenyl)-1-phenylproan-
1-one (4b).

S 32: 13C NMR Spectrum of trans-(2S, 3R)-Epoxy-3-(4-methoxylphenyl)-1-phenylproan-
1-one (4b).
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S 33: 1H NMR Spectrum of trans-(2S, 3R)-Epoxy-3-(4-chlorophenyl)-1-phenylproan-1-
one (4c).

S 34: 13C NMR Spectrum of trans-(2S, 3R)-Epoxy-3-(4-chlorophenyl)-1-phenylproan-1-
one (4c).
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S 35: 1H NMR Spectrum of trans-(2S, 3R)-Epoxy-3-(4-nitrophenyl)-1-phenylproan-1-

one (4d).

S 36: 13C NMR Spectrum of trans-(2S, 3R)-Epoxy-3-(4-nitrophenyl)-1-phenylproan-1-

one (4d).
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S 37: 1H NMR Spectrum of trans-(2S, 3R)-Epoxy-1-(4-bromophenyl)-3-(4-

methylphenyl)proan-1-one (4e).

S 38: 13C NMR Spectrum of trans-(2S, 3R)-Epoxy-1-(4-bromophenyl)-3-(4-

methylphenyl)proan-1-one (4e).
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S 39: 1H NMR Spectrum of trans-(2S, 3R)-Epoxy-1-(4-bromophenyl)-3-(4-

methoxylphenyl)proan-1-one (4f).

S 40: 13C NMR Spectrum of trans-(2S, 3R)-Epoxy-1-(4-bromophenyl)-3-(4-

methoxylphenyl)proan-1-one (4f).



Supporting Information

23

S 41: 1H NMR Spectrum of trans-(2S, 3R)-Epoxy-1-(4-bromophenyl)-3-(4-

chlorophenyl)proan-1-one (4g).

S 42: 13C NMR Spectrum of trans-(2S, 3R)-Epoxy-1-(4-bromophenyl)-3-(4-

chlorophenyl)proan-1-one (4g).
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S 43: 1H NMR Spectrum of trans-(2S, 3R)-Epoxy-1-(4-bromophenyl)-3-(4

-nitrophenyl)proan-1-one (4h).

S 44: 13C NMR Spectrum of -(2S, 3R)-Epoxy-1-(4-bromophenyl)-3-(4-

nitrophenyl)proan-1-one (4h).
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S 45: HPLC spectrum of 4a in the presence of CMPTC (10a) and NaOH/H2O2 

condition.

S46: HPLC spectrum of 4a in the presence of CMPTC (10b) and NaOH/H2O2 condition.
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S 47: HPLC spectrum of 4a in the presence of CMPTC (10a) and NaOH/NaOCl 

condition.

S 48: HPLC spectrum of 4a in the presence of CMPTC (10b) and NaOH/NaOCl 

condition.
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S 49: HPLC spectrum of 4a in the presence of CMPTC (10a) and KOH/H2O2 condition.

S 50: HPLC spectrum of 4a in the presence of CMPTC (10b) and KOH/H2O2 condition.
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S 51: HPLC spectrum of 4a in the presence of CMPTC (10a) and KOH/NaOCl 

condition.

S 52: HPLC spectrum of 4a in the presence of CMPTC (10b) and KOH/NaOCl 

condition.
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S 53: HPLC spectrum of 4a in the presence of CMPTC (10a) and KtOBu/H2O2 

condition.

S 54: HPLC spectrum of 4a in the presence of CMPTC (10b) and KtOBu/H2O2 

condition.
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S 55: HPLC spectrum of 4a in the presence of CMPTC (10a) and KtOBu/NaOCl 

condition.

S 56: HPLC spectrum of 4a in the presence of CMPTC (10b) and KtOBu/NaOCl 

condition.
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S 57: HPLC spectrum of 4a in the presence of CMPTC (10a) and K2CO3/ H2O2 

condition.

S 58: HPLC spectrum of 4a in the presence of CMPTC (10b) and K2CO3/ H2O2 

condition.
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S 59: HPLC spectrum of 4a in the presence of CMPTC (10a) and K2CO3/ NaOCl 

condition.

S 60: HPLC spectrum of 4a in the presence of CMPTC (10b) and K2CO3/ NaOCl 

condition.
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S 61: HPLC spectrum of 4a in the presence of CMPTC (10a) and Cs2CO3/ H2O2 

condition.

S 62: HPLC spectrum of 4a in the presence of CMPTC (10b) and Cs2CO3/ H2O2 

condition.
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S 63: HPLC spectrum of 4a in the presence of CMPTC (10a) and Cs2CO3/ NaOCl 

condition.

S 64: HPLC spectrum of 4a in the presence of CMPTC (10b) and Cs2CO3/ NaOCl 

condition.
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S 65: HPLC spectrum of 4a in the presence of CMPTC (10a) and KtOBu/O2 condition.

S 66: HPLC spectrum of 4a in the presence of CMPTC (10b) and KtOBu/O2 condition.
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S 67: HPLC spectrum of 4a in the presence of CMPTC (10a) and KtOBu/ PMS 

condition.

S 68: HPLC spectrum of 4a in the presence of CMPTC (10b) and KtOBu/ PMS 

condition.
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S 69: HPLC spectrum of 4a in the presence of CMPTC (10a) and KtOBu/ APS 

condition.

S 70: HPLC spectrum of 4a in the presence of CMPTC (11b) and KtOBu/ APS 

condition.
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S 71: HPLC spectrum of 4a in the presence of 1 mol% of CMPTC (10a) and KtOBu/ 

NaOCl condition.

S 72: HPLC spectrum of 4a in the presence of 3 mol% of CMPTC (10a) and KtOBu/ 

NaOCl condition.
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S 73: HPLC spectrum of 4a in the presence of 5 mol% of CMPTC (10a) and KtOBu/ 

NaOCl condition.

S 74: HPLC spectrum of 4a in the presence of 10 mol% of CMPTC (10a) and KtOBu/ 

NaOCl condition.
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S 75: HPLC spectrum of 4a in the presence of 15 mol% of CMPTC (10a) and KtOBu/ 

NaOCl condition.

S 76: HPLC spectrum of 4a in the presence of 1 mol% of CMPTC (10b) and 

KtOBu/NaOCl condition.
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S 77: HPLC spectrum of 4a in the presence of 3 mol% of CMPTC (10b) and 

KtOBu/NaOCl condition.

S 78: HPLC spectrum of 4a in the presence of 5 mol% of CMPTC (10b) and 

KtOBu/NaOCl condition.
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S 79: HPLC spectrum of 4a in the presence of 10 mol% of CMPTC (10b) and 

KtOBu/NaOCl condition.

S 80: HPLC spectrum of 4a in the presence of 15 mol% of CMPTC (10b) and 

KtOBu/NaOCl condition.
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S 81: HPLC spectrum of 4a in the presence of CMPTCs (10a) and

 KtOBu/NaOCl condition.

S 82: HPLC spectrum of 4a in the presence of CMPTCs (10b) and

 KtOBu/NaOCl condition.
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S 83: HPLC spectrum of 4b in the presence of CMPTCs (10a) and

 KtOBu/NaOCl condition.

S 84: HPLC spectrum of 4b in the presence of CMPTCs (10b) and

 KtOBu/NaOCl condition.
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S 85: HPLC spectrum of 4c in the presence of CMPTCs (10a) and

 KtOBu/NaOCl condition.

S 86: HPLC spectrum of 4c in the presence of CMPTCs (10b) and

 KtOBu/NaOCl condition.
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S 87: HPLC spectrum of 4d in the presence of CMPTCs (10a) and

 KtOBu/NaOCl condition.

S 88: HPLC spectrum of 4d in the presence of CMPTCs (10b) and

 KtOBu/NaOCl condition.
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S 89: HPLC spectrum of 4e in the presence of CMPTCs (10a) and

 KtOBu/NaOCl condition.

S 90: HPLC spectrum of 4e in the presence of CMPTCs (10b) and

 KtOBu/NaOCl condition.
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S 91: HPLC spectrum of 4f in the presence of CMPTCs (10a) and

 KtOBu/NaOCl condition.

S 92: HPLC spectrum of 4f in the presence of CMPTCs (10b) and

 KtOBu/NaOCl condition.
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S 93: HPLC spectrum of 4g in the presence of CMPTCs (10a) and

 KtOBu/NaOCl condition.

S 94: HPLC spectrum of 4g in the presence of CMPTCs (10b) and

 KtOBu/NaOCl condition.
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S 95: HPLC spectrum of 4h in the presence of CMPTCs (10a) and

 KtOBu/NaOCl condition.

S 96: HPLC spectrum of 4h in the presence of CMPTCs (10b) and

 KtOBu/NaOCl condition.
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S 97: HPLC spectrum of 4a in the presence of CMPTCs (10a) and

 KtOBu/NaOCl at 10°C.

S 98: HPLC spectrum of 4a in the presence of CMPTCs (10b) and

 KtOBu/NaOCl at 10°C.
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S 99: HPLC spectrum of 4a in the presence of CMPTCs (10a) and

 KtOBu/NaOCl at -10°C.

S 100: HPLC spectrum of 4a in the presence of CMPTCs (10b) and

 KtOBu/NaOCl at -10°C.


