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General Methods: Oxone was purchased from Aldrich. All glassware used for the
epoxidation was carefully washed to be free from any trace metals which catalyze the
decomposition of Oxone. Column chromatography was carried out with 60A 230-400
mesh Whatman silica gel. The 300 MHz 'H NMR and 75.5 MHz “C NMR spectra were
measured on a Varian Inova-300 spectrometer in CDCl,. Proton chemical shifts are
given relative to internal CDC, (7.27 ppm), and carbon chemical shifts are given relative

to CDCY, (77.23 ppm). Infrared spectra were recorded on a Nicolet Avatar 320 FT#IR

spectrometer. High resolution mass spectra were'performed at the mass spectrometry
facility of Colorado State University. Elemental analyses were performed by M-H-W
Laboratories (Phoenix, -AZ). Optical rotations were measured on an Autopol 1

automatic polarimeter in a 10 cm cell.

Preparation of Ketone 2

DDQ

CHsCN-Hz0 (9:1) 15"
T 79%

To a solution of ketone 1 (6.9 g, 26.7 mmol) in CH,CN-H,0 (9/1) (90 mL) was
added DDQ (0.6 g, 2.6 mmol) at rt. Upon stirring at rt for 7 h, the reaction mixture \r/as
concentrated dissolved in ErOAc (80 mL), dried (NaZSO4), filtered, concentrated, and
purified by flash chromatography (1/0 to 1/1 hexane / EtOAc) to give diol 3 as a white
solid (4.00 g, 79%).! mp 107-110 °C (lit" mp 96-101 °C); [a]p? -140 (c 0 8, MeOH)
[it® [o],2 = -119 (c 0.8, MeOH)]; IR (film) 3469, 3402, 1747 cm’; 'HNMR & 4.74 (d,

- J=42Hz, 1H), 4.68 (d, J = 9.6 Hz, 1H), 4.39 (m, 1H), 4.32 (d, J = 12.9 Hz, 1H), 4.00

S-2




e

t
!

© . . . » V
: 2002 American Chemical Society, J. Am. Chem. Soc., Wu ja020478y Supporting Info Page 2

:s.‘f ‘
(d, J = 9.6 Hz, 1H), 3.98 (dd, J =12.9,2.4 Hz, 1H), 3.29 (m, 2H), 1.54 (s, 3H), 1.39 (s,

3H); 13CNMRS 199.0, 113.6, 104.5, 74.4,73.8, 69.7, 63.6, 26.6,26.4.

To a solution of d101 3'(3.514 g, 16.1 mmol) and DMAP (0.40 g, 0.32 mmol) in-.
dry CH,C, (150 mL) was. added dropwise Ac,0 (4.60 ‘mL., 48.7.mmol) at 0 °C over 20 A
min. Upon stirring at room temperature for 16 'h (monitored by TLC),‘the reaction
mixture was filtered through a short silica gel column. The filtrate was concentrated andA_
the residue. was purified by flash chromatography (hexane / EtOAc 1/0 to 3:1) to giVe

Ketone 2 as a colorless syrup (3.84 g, 79%).- (]2 = -103 (c 0.98, CHCL); IR (film)

1750 cm™; 'H NMR 8 5.89 (d, J = 3.9 Hz, 1H), 5.62-5.60 (m, 1H), 470 (d, J = 9.6 Hz,
1H), 4.44 (d, J = 13.2 Hz, 1H), 3.99 (d, J = 9.6 Hz, 1H), 3.96 (dd, J = 13.2, 2.1 Hz, 1H),
218 (s, 3H), 2.13 (s, 3H), 1.55 (s, 3H), 141 (s, 3H); °C NMR 3 191.8, 1702, 1694,
114.0, 105.2, 74.2, T2.4, 69.6, 62.8, 26.7, 26.3, 211, 20.7: HRMS calcd for Cy3H;505

(M-+1) 303.1080, Found 303.1087.

Representative Asymmetric Epoxidétibn Procedure (Table 1, Entry 3): Aqueous
Na,(EDTA) (1x10*M, 2.5 mL) and a catalytic amount of tetrabutylammonium hydrogen
sulfate (10 mg, 0.03 mmol) weré added to a solution of ethyl trans-4-methylcinnamate
(0.095 g, 0.5 mmol) in CH,CN (2.5 mL) with vigorous stifring at0 °C. A mixture of
Oxone (1.537 g, 2.5 mmol) and NaHCO, (0.651 g, 7.75 mmolj was pulverized, and a
small portion of this mixture was added to the reg\ction mixture to bring pH to >7. Then a
solution of ketone 2 (0.038 g, 0.125 mmol) in CH,CN (1.25 mL) was added. The rest of
the Oxone and NaHCO, was added to the reaction mixture portionWise .over a period of
4.5 h. Upon stirring for additional 7.5 h at 0 °C and 12 h at room temperdtur_e, the |
resulting mixture was diluted with water, and extracted with ethyl acetate. The combined

extracts were washed with brine, dried (NaZSO4); filtered, concentrated, and purified by
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flash chromatbgraphy (hexane/EtOAc 1/0 to 95/5) to give the epoxide as a colorless

liquid (0.094 g, 91% yield, 97% ee).
[For entry 4, 7.5 mL of CH3CN and 5.0'mL of Naz(EDTA) were used due to the poorer
solubility of the substrate. For entries 4 and 15, the silica gel was buffered with 1% Et;N

in hexane.]

Characterization data of epoxides in Table 1

Entry 1

©/<Y/coza

| (+)-(2S, 3R)-Ethyl 3-phenyloxiranecarboxylate:2: Colorless oil; [a]p” = +160.1 (c
115 . CHCL) (96% ec) [lit [, = +152.0 (¢ 1.3, CHCL) (95% ee)]; IR (film) 1747
cm™; 'H NMR 8 7.39-7.35 (m, 3H), 7.32-7.29 (m, 2H), 4.35-4.25 (m, 2H), 4.10 (d, J =
1.8 Hz, 1H), 3.52 (d, J = 1.8 Hz, 1H), 1.34 (t, J = 6.9 Hz, 3H); "C NMR 3 168.3, 135.1,

129.1, 128.8, 126.0, 62.0, 58.2, 57.0, 14.5.

Entry 2.

@@COzEt
Me

. (+)-Ethyl trans-3-(2-methylphenyl)oxiranecarb(_)xylate:3 A
Colorless oil; [0]p2 = +58.5 (c 0.83, CHCl;) (93% ee); IR (film) 1750 cm’; 'HNMR 6
7.27-7.16 (m, 4H), 4.36-4.26 (m, 2H), 4.22 (d, J=1.8 Hz, 1H), 3.41 (d, J = 1.8 Hz, 1H),
2.40 (s, 3H), 1.34 (t, J = 7.5 Hz, 3H); 13C NMR § 168.5; 136.5, 133.5, 130.1, 128.6, :

126.3, 124.5, 62.0, 56.4, 56.1, 19.1, 14.5.
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Entry 3

/©/¢002Et
M

(+)-Ethyl trans-3-(4-methylphenyl)oxiranecarboxylate:4 Colorless oil; [alpy” =

+159.4 (c 1.09, CHCL,) (97% ee); IR (film) 1749 cm’; '"H NMR § 7.19 (s, 4H), 4.35-
4.24 (m, 2H), 4.07 (d, J = 1.8 Hz, 1H), 3.51 (d, J = 1.8 Hz, 1H), 2.37 (s,3H), 1.34 (t, J=
6.9 Hz, 3H); °C NMR 8 168.5, 139.1, 132.1, 129.5, 126.0, 61.9, 58.2, 57.0,V 21.44,

14.33.

Entry 4

(+)-(2S, 3R)-Ethyl 3-(4-methoxyphenyl)oxiranec_arboxylate:5 Colorless syrup; [o]p”

CHO

— +143.2 (c 1.03, CHCl,) (90% ee) [1it* [o)p? = -152 (¢ 1.10, CHC,) for (2R, 3S)-form
(97.7% ee)); IR (film) 1747 cm’; '"H NMR 8 7.25-7.20 (m, 2H), 6.93-6.88 ‘(m, 2H),>
4.34-4.24 (m, 2H), 4.05 (d, J=2.1 Hz, 1H), 3.82 (s, 3H), 3.51 (d, J = 2.1 Hz, 1H), 1.34
(t, J = 6.9 Hz, 3H); 13C NMR & 168.6, 160.5, 127.4, 127.1, 114.3, 61.9, 58.1, 56.9, 55.6,

14.4.

Entry 5

/@/@COzEt
C

(+)-Ethyl trans-3-(4-chlorophenyl)oxiranecarboxylate:4 Colorless oil; [o],> = +156.4
(c 0.5, CHCLy) (97% ee); IR (film) 1748 cm”; 'H NMR 8 7.37-7.33 (m, 2H), 7.26-7.22
(m, 2H), 4.35-4.24 (m, 2H), 4.08 (d,J = 1.8 Hz, 1H), 3.47 (d, /= 1.8 Hz, 1H), 1.34 (t, J =

6.9 Hz, 3H); °C NMR & 167.9, 134.9, 133.6, 129.0, 127.2, 62.1, 57.5, 57.0, 14.4.
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Entry 6

/@/@COQEt
F

(+)-Ethyl trans-3-(4-ﬂu_orophenyl)pxiranecarboxylate:4 Colorless oil; [a]p” = +144.9
(¢ 1.05, CHCL,) (96% ee); IR (film) 1748 cm; 'H NMR § 7.31-7.26 (m, 2H), 7.10-7.04
(m, 2H), 4.34-4.26 (m, 2H), 4.09 (d, J = 1.8 Hz, 1H), 3.48 (d, J= 1.8 Hz, 1H), 1.34 (, / =

6.9 Hz, 3H); "C NMR § 168.1, 127.8, 127.7, 116.0, 115.7, 62.1, 57.6, 57.0, 14.5.

Entry 7

F\©/¢COQ Et

(+)-Ethyl trans-3-(3-fluorophenyl)oxiranecarboxylate: Colorless oil; [a]p,? = +148.0
(c 0.4, CHCl,) (97% ee); IR (film) 1748 cm?; 'H NMR § 7.32-7.39 (m, 1H), 6.98-7.14
(m, 3H), 4.25-4.36 (m, 2H), 4.10 (d, J = 1.8 Hz, 1H), 348 (d, J = 1.8 Hz, 1H), 1.35(t, J=
6.9 Hz, 3H); “C NMR § 167.9, 130.5, 121.9, 116.3, 116.0, 113, 112.7, 62.2, 57.5,57.1,
14.5; Anal Calcd for C H,,O,F: C, 62.85; H,5.27. Found: C, 63.02; H, 5.20.

Entry 8

@(@coza
F

(+)-Ethyl trans-3-(2-fluorophenyl)oxiranecarboxylate: Colorless oil; [0]? =+110.9
(c 0.34, CHCL,) (95% ee); IR (film) 1750 cm’; '"HNMR 6 7.36-7.06 (m, 4H), 4.38 (d, J
= 1.8 Hz, 1H), 4.36-4.27 (m, 2H), 3.53 (d, J = 1.8 Hz, 1H), 1.35(t, J=7.2 Hz, 3H), BC
NMR § 168.0, 130.5, 130.4, 126.3, 124.6‘, 115.8, 115.5, 62.2, 56.3, 52.8, 14.4; Anal
Caled for C, H,,0.F: C,62.85; H,527. Found: C,62.72; H,532.
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Entry 9

COoEt
0 :

(+)-(2S, 3R)-Ethyl 3-methyl-3-phenyloxil-'anecarboxylate:6 Colorless oil; [a],” =
+121.3 (¢ 1.0, CHCL,) (96% ee) _[litﬁb [o]p” = +113.8 (¢ 1.7, CHCL)]; iR (film) 1750
cm’'; 'HNMR § 7.39-7.32 (m, SH), 4.36-4.26 (m, 2H), 3.47 (s, 1H), 1.79 (s, 3H), 1.34 (f,
J=6.9 Hz, 3H); "C NMR § 167.7, 140.3, 128.}6, 128.2,125.4, 62.2, 61.8, 17.3, 14.6;

Entry 10

t
COzEt
0]

(+)-Ethyl (E)-3-ethyl-3-phenyloxiranecarboxylate:’ Colorless oil; [at];? = +65.0 (c
1.03, CHCL,) (93%'66); IR (film) 1751 cm™; 'H NM‘R 8 7.40-7.32 (m, 5H), 4.35-4.28 °
(m, 2H), 3.48 (s, 1H), 2.24-2.13 (m, 1H), 1.96—1 .87 (m, 1H), 1.35 (t; J = 7.1 Hz, 3H),
0.96 (t, J = 7.3 Hz, 3H); “"C NMR § 167.8, 138.5, 128.6, 128.1, 126.3, 66.8, 61.8, 61.6,
24.2,14.6,938. | -

Entry 11

/’yc O5Et

O

(+)-Ethyl 3,3-dimethyloxiranecarbovxylate:8 Colorless oil; [a]§25 = +20.5 (c 1.09,
CHCL,) (82% ee) [lif® [alp = +27.3 (c 0.4, CHCL)]; IR (film) 1752 cm™; 'H NMR &
4.32-4.21 (m, 2H), 3.34 (s, 1H), 1.44 (s, 3H), 1.39 (s, 3H), 1.32 (t; J = 6.9 Hz, 3H); “C

NMR § 168.6, 61.6, 60.4, 59.7, 24.6, 18.5, 14.6.




© 2002 American Chemical Society, J. Am. Chem. Soc., Wu ja020478y Supporting Info Page 7

Entry 12

(+)-Ethyl (Z)-3-cyclohexyl-2-methyloxiranecarboxylate:’ Colorless oil; [at]y”® =
+23.9 (¢ 1.02, CHCL,) (89% ee); IR (film) 1750 cm’; '"HNMR 8 4.25(q, J = 7.2 Hz,
2H), 2.64 (d, J = 8.4 Hz, 1H), 2.03-1.55 (m, 5H), 1.55 (S, 3H), 1.31-1.10 (m, 6H), 1.29 (t,
J =72 Hz, 3H); *C NMR 6 170.3, 68.6, 61.5, 59.8, 37.4, 30.7, 28.9, 26.4, 25.6, 25 4,

19.9, 14.6; Anal Calcd for C,,H,,0;: C, 67.89; H, 9.50. Found: C, 68.04; H, 9.61.

Entry 13

OoEt
(@)

(+)-Ethyl 7-oxabicyclo[4.1.0]Theptane-1-carboxylate:'’ Coiorless oil; [a]p” = +40.7 (c
1.11, CHCL,;) (93% ee); IR (film) 1730 cm'; '"H NMR § 4.26-4.15 (m, 2H), 3.39 (m,l
1H), 2.48;2.38 (m, 1H), 2.05-1.85 (m, 3H), 1.51-1.25 (m, 4H), 1.29 (t, / = 6.9 Hz, 3H);
BC NMR § 171.4, 61.6, 58.1, 57.1, 24.4, 24.2, 19.6, 19.3, 14.5; Anal Calcd for CH,,0;:

C, 63.51; H, 8.29. Found: C, 63.71; H, 8.40.

Entry 14

CO,Et
P 7 ©

(+)-Ethyl (E)-3-methyl-3-(phenylethynyl)oxiranecarboxylate: Colorless oil; [et]p> =

© +152.0 (¢ 1.05, CHCL,) (94% ee); IR (film) 1751 cm™; 'H NMR 0 7.47-7.43 '(m, 2H),
7.36-7.32 (m, 3H), 4.36-4.27 (m, 2H), 3.83 (s, 1H), 1.71 (s, 3H), 1.35 (t, J =6.9 H‘z, 3H);
3C NMR 3 166.9, 132.0, 129.1, 128.5, 121.6, 87.4, 83.0, 62.1, 60.1, 52.7, 18.6, 14.5;
Anal Caled for C,,H,,0,: C,73.02; H, 6.13. Found: C, 73.07; H, 5.99.
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Entry 15
/B/COZB
Z o
TMS

(+)- Ethyl (E)-3-methyl-3- (trlmethylsﬂylethynyl)0x1ranecarboxylate Colorless oil;
(0] = +107.4 (c 1.04, CHCLy) (94% ee); IR (film) 1755 cm™; 'H NMR 0 4.32-4.24 (m,
2H), 3.72 (s, 1H), 1.60 (s, 3H), 1.33 (t, J = 7.2 Hz, 3H), 0.18 (s, 9H); 3C NMR & 166.8,
103.2, 88.5, 62.1,59.9, 52.2, 18.4, 14.5, 0.0; Anal Calcd for C, H,;0,: C, 58.37; H, 8.02.
Found: C, 58.50; H, 7.88. | |

Entry 16

OoEt

/
/
" n-B ©

(+)-Ethyl (E)-3-methyl-3- (1-hexynyl)oxiranecarboxylate: Colorless oil; [a],” = -
+92.5 (c 1. 10, CHC13) (98% ee); IR (fllm) 1754 cm™: 'H NMR & 4.28-4.21 (m, 2H),
3.64 (s, 1H), 2.18 (t, J = 6.9 Hz, 2H), 1.56 (s, 3H), 1.50-1.33 (m, 4H), 1.30 (1, J 7.2 Hz,
3H), 0.89 (t, J="7.2 Hz, 3H); “C NMR 3 167.1, 84.3, 78.7, 61 9, 600 52.5, 30.5, 22.2,
18.9, 18.5, 14.5, 13.8; Anal Calcd er C,,H,;0;: C, 68.54; H, 8.63. Found: -C, 68.25, H,

8.74.

Entry 17
Q

mOQEt '
(-)-(2S, 3S)-Ethyl 3-phenyloxiranecarboxylate:2 ‘Colorless oil; [a]p? = -7.6 (¢ 2.17,
CHCL,) (44% ee) [l [Ot]D20 = +25.0 (¢ 1.1, CHCL,) for (2R, 3R);f0rm (95.0% ee)]; IR

(ﬁlrh) 1752, 1732 cm™; 'H NMR 8 7.44-7.40 (m, 2H), 7.37-7.30-(m, 3H), 428 (d, J =

S-9
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4.8 Hz, 1H), 4.07-3.96 (m, 2H), 3.83 (d, J = 4.8 Hz, 1H), 1.03 (t, J = 7.2 Hz, 3H); 13

NMR & 166.8, 133.0, 128.5, 128.1, 126.8, 61.4, 57.6, 56.0, 14.2.
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The spectral data for the detérminaﬁon of enantiomeric excess
of the epoxides

(+)-(2S, 3R)- Ethyl 3-Phenyloxiranecarboxylate (Table 1, entry 1)

O
©/<L002Et

GC Conditions: Column: Chiraldex G-TA (Cat. No. 73033), Advanced Separation Technologies Inc.
Oven: 125°C; Carrier: Helium, head pressure: 25psi; Detection: FID 250°C

Racemate Chiral epoxide
mVo;t;_ : mVols | ‘
4— 6—
3— 4—]
2— . , : _ .
1— - i
o— J\J L : Nl
s | o s R hs | ls o s ho bs !
Minutes : N
Peak No_’ Result Ret. Time (min) Area (counts) Peak No Result Ret. Time (min) Am]\:l;:ul:lt;)q
1 - 49.8519 19.196 51995 1 1.8805 19.177 1542 -
50.1481 19.984 52304 2 98.1195 19.979 80480
100.0000 104299 . 100.0000 82022
(+)-Ethyl trans-3-(4-methylphenyl)oxiranecarboxylate (Table 1, entry 2)
0]

©\/<1/C02Et
Me

HPLC Conditions: Column: Chiralcel OD ((Column No. ODOOCE-IC041), Chiral Technologies Inc.
Eluent: Hexane/TPA (98/2); Flow rate: 1.0ml/min; Detection: UV254 '

Racemate . Chiral epoxide
» mA[ﬂ mAI—ﬂ
. 75—
40—
- 30— 50—
20—
25—
10—
0 = ) 0
s ho s ho ' ls bo |
Minutes . Minutes
Peak No Ret Time Result ( Peak Area Peak No Ret Time Result () Peak Area
(min) (counts) (min) . (counts)
1 122.on 50.0893 979022 1 11.976 3.2739 72278
2 14102 499107 975533 -2 13727 96 7261 2135411
: ’ 100.0000 1954555 100.0000 2207689
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(+)-Ethyl trans-3-(4-methylphenyl)oxiranecarboxylate (Table 1, entry 3)
O

M

e

HPLC Conditions: Column: Chiralcel AD (Column No. ADOOCE-IC048), Chiral Technologies Inc.
Eluent: Hexane/IPA (98/2); Flow rate: 0.5mY/min; Detection: UV254 :

Racemate Chiral epoxide
mAU | - ' mAU;
30— ' - 0T
: 40—
20— o . : 30—
10— . : o e
) : 10—
0 : .0
{5 . l10 |15 '50 b '5 . IIO ‘115 EO !
_ : Minutes s ; . Minutes
Peak No Ret Time Result ( * Peak Area Peak N i 1 ‘
Rt oty eak No R;'tn ':':)ne Result () P(cczl;:t:;a
L .. 14804 49.8927 616236 ;
2 - 16 624 501073 - _618886 "Z :;(‘)'613 9?3:21 9?:233 .

100.0000 1235122 100.0000 1005836
(H)-(2S, 3R)-Ethyl 3-(4-meth0xyphenyl)oxiranecarboxylate (Table 1, entry 4)

/©/<C|)/C02Et ‘ | o
CH30™ » _

HPLC Conditions: Column: Chiralcel OD (Column No. OD00CE-1C041), Chiral Technologies Inc.
Eluent: Hexane/IPA (95/5); Flow rate: 1.0ml/min; Detection: UV254 '

Racemate Chiral epoxide
mAU | © mAU |
25— 30—
20—
15— 20—
‘0—
. 10 10—
5—
0 0
[2.5 I5.0 l7.5 I10.0 I12.5 ! o 5.5 I5.0 I7.5 I10.0 I12.5 l
Minutes . . Minutes
Peak No Ret Time Result : Peak Area Peak No Ret Time Result ) Peak Area
(min) (counts) ~ (min) . (counts) -
1 7242 49.3740 257366 i 7318 4.9657 19086
2 2329 50 1260 258667 2 8392 950343 366
100.0000 516033 100.0000 384362
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(+)-Ethyl traﬁs-3-(4-chlorophenyl)oxii'anecarboxylate (Table 1, entry 5)

o)

/@/Q/coza
cl :

HPLC Conditions: Column: Chiralcel OD (Column No. ODOOCE-IC041), Chiral Technologies Inc.
Eluent: Hexane/IPA (95/5); Flow rate: 1.0ml/min; Detection: UV254

Racemate _ Chiral epoxide
mAU— 5 mAU—_
15— :
125—
10— 100—
s . : 50—
' N l 25—
0—— d -0 :
5.5 l5.0 , '|7.5 [10.0 . |12.5 ! 5‘5 |5.0 'I7.5 I10.0 |12.5 1
. Minutes : : . | Minutes
Peak No Ret Time Result () Peak Area Peak No Ret Time Result Peak Area
(min) ) . T {counts) . : : (min) - v (counts)
1 : 6.424 49.5398 134095 1 ' 6.424 1.3683 25543
2 7234 50,4602 ' 136586 _ . 2 _ 21100 9% 6317 1841258

100.0000 270681 ~ 100.0000 1866801

(+)-Ethyl trans-3-(4-ﬂuorophenyl)oxiranecarb0xylate (Table 1, entry 6)

/@/éﬂcoza
F

HPLC Conditions: Column: Chiralcel OJ (Columﬁ No. OJOOCE-HC029), Chiral Technologies Inc.
" Eluent: Hexane/IPA (98/2); Flow rate: 0.5ml/min; Detection: UV254

Racemate _ B Chiral epoxide
25—
20— 30—
15— 20—
10— )
5| 10—
0 .0
o o ho o | - ho ho ho o |
. Minutes . Minutes
Peak No Ret Time ~ Result() Peak Area Peak No Ret Time Result ( Peak Area
(min) ) (tounts_) (min) ' ’ (counts)
1 - 27.144 49.8048 1232499 1 27.156 98.2232 . 1892882
2 30392 501952 1242162 2 30868 17768 _ 34247

100.0000 2474661 100.0000 1927124
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(+)-Ethyl trans-3-(3-fluorophenyl)oxiranecarboxylate (Table 1, entry 7)

F\©/<?/C02Et

HPLC Conditions: Column: Chiralcel AD (Column No. ADOOCE-IC048), Chiral Technologies Inc.

Eluent: Hexane/IPA (90/10); Flow rate: 1.0 ml/min; Detection: UV254

Racemate Chiral epoxide
;mAI—J— : mAQ
' - 100—
75—
) ©75—
. 50— 50—
25 boas—
-0 t 0 -
RS L h B Lk bk b
Minutes ; ‘ ’ Minutes
. PeakNo Ret Time Result () Peak Area ; Peak No Ret Time " Result () Peak Area
‘ (min) (counts) ; (min) (counts)
1 5.756 49.8509 621827 1 . 5.761 1.4579 1163
2 6236 50 1401 £25547 ‘ 2 6242 08 5421 786145

100.0000 1247374 : 100.0000 797776 -

(+)-Ethyl trans-3-(2-fluorophenyl)oxiranecarboxylaté (Table 1, entry 8)

o)
©\/<1/002Et

HPLC Conditions: Column: Chiralcel OJ (Column No. OJO0CE-HC029), Chiral Technologies Inc.

Eluent: Hexane/IPA (90/10); Flow rate: 1.0ml/min; Detection: UV254

Racemate Chiral epoxide
mAU | mAU |
100— 75—
75— -
50— '
95— - 25—
T 5 k5 kR kb RN

* Minutes - . Minutes
PeakNo  Ret Time Result Pealt Area PeakNo  RetTime - Result {) Peak Area
(min) (counts) : {min) . (counts)
1 T som 500223 - 1046016 : 3 5.983 975653 §27905 °
2 ) 1229 49 9777 1045084 2 1266 . 24347 20660

100.0000 2091100 . 100.0000 R4BS65
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[

CO,Et
0

(H)-(2S, 3R)-Ethyl 3-methyl-3-phenyloxiranecarboxylate (Table 1, entry 9)

HPLC Conditions: Column: Chiralcel OB (Column No. OBOOCE-GJ019), Chiral Technologies Inc.
Eluent: Hexane/IPA (95/5); Flow rate: 1.0ml/min; Detection: UV254

Racemate Chiral epoxide
u] mAU |
mAl 15—
20—
15— 10—
10—
5—
5—]
0- 0
E.5 l5.0 l7.5 [10.0 I12.5 R v|2.5 ]5.0 . l7.5 ) l10.0 |12.5 1
) _ Minutes ) Minutes
Peak No Ret Time Result () - Peak Area Peak No Ret Time Result Peak Area
: (min) - (counts) (min) (counts)
1 6.867 49.8178 364642 1 6.966 97.9537 240632
b) R 052 S0 1822 367309 2 . - 2276 20463 5027
. 100.0000 731951 100.6000 245659

| (+)-Ethyl (E)-3-Ethyl-3-phenyloxiranecarboxylate (Table 1, entry 10)
Et

CO,Et
0

HPLC Conditions: Column: Chiralcel OJ (Column No. OJOOCE-HC029), Chiral Technologies Inc.
.Eluent: Hexane/IPA (90/10); Flow rate: 1.0ml/min; Detection: UVv254

Racemate Chiral epoxide
mAC | 'mAU |
50— 75—
40— 50—
30—
20— 25—
10—
0 - — 0 )
l2.5 IS.O {7‘5 |l().O l12.5 ! l2,5 IS.O ) l7.5 IIO.O I12.5 l
Minutes Minutes
Peak No Ret Time Result ) Peak Area Peak No Ret Time Result ()~ Peak Area
(min) . (counts) (min) ’ (counts)
1 7.126 49.8615 644440 1 L 716 3.6257 51544
2 . ] 693 S0 1389 648020 2 8509 963743 1370090
100.0000 1292460 ’ 100.0000 147.14_534
S-15
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b

(+)-Ethyl 3,3-dimethyloxiranecarboxylate (Table 1, entry 11)

O : .
GC Conditions: Column: Chiraldex G-TA (Cat. No. 73033), Advanced Separation Technologies Inc.
Oven: 100°C; Carrier: Helium, head pressure: 10psi; Detection: FID 250°C

Racemate Chiral epoxide
mVolts mVolts
33— » 23—
2— 2—
1— 1
0 | 0— u;..g A -
, -1 '
|5 I10 I15 l20 |25 l [5 |10 |15 |20 l25 I
. Minutes Minutes
Peak No Result 0 Ret. Time (min)  Area (counts) Peak No Result () Ret. Time (min)  Area (counts)
1 50.0249 11051 (22235 1 91.0805 11051 o
2 49.9751 13.611 22213 2 8.9195 13.667 2426
100.0000 44448 100.0000 27201

(+)-Ethyl (Z)-3-cyclohexyl-Z-methyloXiranecarboxyl'ate (Table 1, entry 12)

o)

GC Conditions: Column: Chiraldex G-TA (Cat. No. 73033), Advanced Separation Technologies Inc. -
Oven: 120°C; Carrier: Helium, head pressure: 10psi; Detection: FID 250°C

Racemate Chiral epoxide
mVol; mVolts:
4— - 10.0—
3] A 7.5—
1— : 2.5—
T To s ho hs ho bs | - Lk To Ts ho hs ho hs |
‘ _ Minutes ) Minutes
Peak No Result 0 “Ret. Time (min) Area (counts) - Peak No Result () Ret. Time (min) Area (counts)
1 49.9661 24681 83380 04,5125 24.733 203297
50.0339 26411 83493 . 5.4875 26.421 11804
100.0000 166873 100.0000 215101
S-16-
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(+)-Ethyl 7-oxabicyclo[4.1. O]heptane-l-carboxylate (Table 1, entry 13)

)

GC Conditions: Column: Chiraldex G-TA (Cat. No. 73033), Advanced Separation Technologies Inc.
Oven: 120°C; Carrier: Helium, head pressure: 10psi; Detection: FID 250°C

Racemate . Chiral epoxide
mVolts— ' mVolrs]
3_._ .
0.75—
L _ 0.50—
1— : 0.25—
e ' 0.00—} .
. -0.15
'5 |10 l15 l20 l [5 IlO IIS l20 l
Minutes . Minutes
Peak No Result Ret. Time (min)  Area (counls)_ PeakNo - Result() Ret. Time (min)  Area (counts)
1 50.0284 16.124 27161 1 96.7537 16.129 8476
2 49.9716 16.479 27730 2 3.2463 16.504 284
100.0000 ’ 55491 100.0000 8760

(+)-Ethyl (E)-3-Methyl-3-(phenylethynyl)oxiranecarboxylate (Table 1, entry 14)

CO,Et
=7 o)
Ph

HPLC Conditions: Column: Chiralcel OD (Column No ODOOCE-IC041), Chiral Technologies Inc.
Eluent: Hexane/IPA (95/5); Flow rate: 1.0ml/min; Detectlon Uv2s4

Racemate Chiral epoxide
mA@ mAU
150—
400—
300— 100—
200—
50—
100— )
0 — 0
) 5.5 - ‘5.0 l7.5 -IIO.O "12_.5 ] - - - [2.5 I5.0 |7.5 _|10.0 |12.5 I
' Minutes ' Minutes -
Peak No Ret Time Result Q Peak Area .Peak No Ret Time Result § " Peak Area
(min) (counts) ‘ (min) (‘9“““)
9 5.479 50.5157 4581680 1 53479 97.0756 1442011
2 3941 49 4843 - 4488128 2 8983 29244 4344}

100.0000 9069808 100.0000 1485452

S-17
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(+)-Ethyl (E)-3-methyl-3-(trimethylsilylethynyl)oxiranecarboxylate (Table 1, entry

15) '
CO,Et
=% -
TMS .
"H NMR spectra in the presence of chiral shift reagent, (+)-Eu(hfc)s.
Racemate | - Chiral epoxide
- CO,Et o
7 0 . ,?
TMS B = |
1
|:,/ =// ~ ' A
A . {
7 ﬂ \ ' } - .
] N : 3
e { \ // \ SR - +
N /
"""—""'r‘f/ = ’ v’,.f . \\""‘*&MM
: - s hantniiaSE— R —
6.9 8.8 8.7 6.6 i 6.5 6 Cg 6.3 6.4 5.3 6.2 6.1 5.0 5.9 s

(+)-Ethyl (E)—3-methyl-3-(hexynyl)dxiranecarboxylate (Table 1, entry 16)

CO,Et
Z 6 »
n-Bu :
HPLC Conditions: Column: Chiralcel OD (Column No. ODOOCE-IC041), Chiral Technologies Inc.
Eluent: Heptane/IPA (98/2); Flow rate: 0.5ml/min; Detection: UV210

Racemate , - Chiral epoxide
mAU mAU]
60—
40— 50—
30— 40—
20— 30—
10— 10—
0 0 4 .
bs Lo ©s oo has | hs ko hs oo hzs |
Minutes - . : ' Minutes
Peak No Ret Time Result Peak Area Peak No Ret Time Result O Peak Area
{min) - (counts) . (min) . (counts)
1 om 49.9164 . 517567 T 8.096 ~ 98.795) 712921
2 . 9284 50 0836 519301 2 9999 1.2049 8694
100.0000 1036868 : 100.0000 T2615
S-18
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(-)-(28, 35)- Ethyl 3-Phenyloxiranecarboxylate (Table 1, entry 17)
O ‘

GC Conditions: Column: Chiraldex B-DM (Cat. No. 77023), Advanced Separation Technologies Inc.
Oven: 110°C; Carrier: Helium, head pressure: 20psi; Detection: FID 250°C

Racemate ‘ Chiral epoxide
mVolts | © mVolts]
2.5— ' _ 2.5
2.0 - 2.0—
1.5— - L5
1.0 . ' b0
0.5 L 0.5—] .
0.0— - A L 0.0—H- A l
o ho h o S ko ! o ko Bo o 5o ko hol
Minutes ' Minutes
Peak No Result () Ret. Time (min) Area (counts) Peak No Result () Ret. Time (min) Area (counts)
1 50.0062 52347 91789 1 27.9957 52.518 . 40535
49.9938 56.256 91766 : 2 72.0043 56.211 104254
100.0000 183555 100.0000 : 144789
S-19




