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GC Traces and Mass Spectra of Selected Products Given in Table 1:

Entry 1: Dodecane internal standard, R, = 5.08 min. ¢rans-Stilbene, R, = 8.54 min.
trans-Stilbene oxide, R;= 8.61 min.
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Entry 5: Dodecane internal standard, R; = 5.08 min. frans-Stilbene, R, = 8.54 min.

trans-Stilbene oxide, R,;= 8.60 min.
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Entry 6 at room temperature (for Entry 6 at 65 °C see Table 2, Entry 1, below):
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GC Traces and Mass Spectra of Selected Products Given in Table 2:

Entry 1 (Also Table 1, Entry 6 at 65 °C and Table 3, Entry 5): Dodecane internal
standard, R; = 6.138 min. frans-Stilbene oxide, R,= 10.837 min. Isomer of trans-Stilbene
oxide, R,=10.468 min. Unidentified by-product, R,= 11.008 min.

Abundence . [_GCMS_SMTITIC: KH-C-285(2ND TIME).D\data.ms
70000 10.p37

65000
60000
55000
50000¢
45000 6.138
4000?
35000
30000
25000
20000
16000
10000

5000 10.468)

11,008
0 NI,
D e S S e TS L U SO R
Time—> 600 200 800 900 1000 7100 1200 1300 1400 1500 1600 1700 1800 1900 20,00
Abundance Scan 1006 (10.855 min). KH-C-235(2ND TIME).Didata.ms r
1601

4500
4000
3500
3000
2500 89.0
2000 105.0

1500 70 ‘ 1950

’ 1520 1781
1000 |

500

o
=]
ey
73
R

|
mfz=> 0 B0 70 80 9 100 110 120 130 140 150 160 170 180 190 200

=

S5



Entry 2: Dodecane internal standard, R; = 6.141 min. trans-Stilbene oxide, R,= 10.845

min. Isomer of ¢trans-Stilbene oxide, R,= 10.476 min. Unidentified by-product, R,=

11.030 min.
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Entry 6: Dodecane internal standard, R, = 6.182 min. trans-Stilbene, R, = 10.796 min.
trans-Stilbene oxide, R,= 10.881 min.

" Abundancs TIC: KH-A-88 (NB-14).D\data ms
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Entry 7: Dodecane internal standard, R; = 7.249 min. trans-Stilbene, R, = 10.715 min.

trans-Stilbene oxide, R,= 10.779 min.
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Entry 8: Dodecane internal standard, R;
trans-Stilbene oxide, R,= 10.776 min.
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Entry 9: Dodecane internal standard, R; = 6.182 min. trans-Stilbene, R, = 10.793 min.
trans-Stilbene oxide, R,= 10.880 min.

Abundance TIC: NB-34 D\datams
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Entry 10: Dodecane internal standard, R, = 6.181 min. trans-Stilbene, R, = 10.879 min.
trans-Stilbene oxide, R,= 10.986 min.
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Entry 11: Dodecane internal standard, R, = 6.182 min. trans-Stilbene, R, = 10.797 min.
trans-Stilbene oxide, R,= 10.880 min.
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GC Traces and Mass Spectra of Selected Products Given in Table 3:

Entry 1: Dodecane internal standard, R, = 6.136 min. trans-Stilbene, R, = 10.747 min.
trans-Stilbene oxide, R;= 10.835 min. Isomer of trans-Stilbene oxide, R;= 10.443 min.
1,2-diphenylethane-1,2-diol, R, = 11.461 min. Other peaks in GC trace have not been

identified.
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Entry 2: Dodecane internal standard, R; = 7.249 min. trans-Stilbene, R, = 10.714 min.
By-products: benzaldehyde, R, = 5.210 min. and 1,2-diphenylethane-1,2-diol, R, = 11.249
min. Other peaks in GC trace have not been identified.
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Entry 3: Dodecane internal standard, R; = 7.248 min. trans-Stilbene, R, = 10.712 min.
trans-Stilbene oxide, R,= 10.773 min. By-products: benzaldehyde, R; = 5.209 min. and
1,2-diphenylethane-1,2-diol, R, = 11.248 min.
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Entry 4: Dodecane internal standard, R; = 7.248 min. trans-Stilbene, R, = 10.713 min.
trans-Stilbene oxide, R,= 10.774 min. By-products benzaldehyde, R, = 5.208 min. and
1,2-diphenylethane-1,2-diol, R, = 11.250 min.
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Entry 5: See Table 2, Entry 1.

Entry 6: Dodecane internal standard, R, = 6.135 min. trans-Stilbene, R, = 10.737 min.
trans-Stilbene oxide, R,= 10.819 min.

Abundance [LGCMS_SMT]TIC: KH-A-97 D\datams
10819
240000 p

220000
200000
180000
i 10757
160000
140000
120000 6135
100000
80000
;
6abo

40000

il
|
i ,
0 i B e B At St T B B e e e B e
Time—> 550 600 650 700 750 800 B850 900 850 1000 1050 1100 1150 1200 1250 1300 1350
Abundt}nce Scan 1002 {10.820 min): KH-A-37.D\data.ms

20000

1659
40000
35000
30000
25000
20000 83.0

15000 1779 1948

1048

10000 70 1519

f |
5000 sig 630 l i ] JM
| |

‘ 1150
terg 1389 | ! 1
P TR 0T WOV N OO T S SO PO RN 1 | R

m/z—> 50 60 70 B0 30 100 110 120 130 140 150 160 170 180 190 200 |

S17



Entry 6 (using 3.0 mmol H,O, condition ¢ in Table 3 footnote): Dodecane internal
standard, R, = 7.208 min. trans-Stilbene oxide, R,= 12.121 min. By-product

benzaldehyde, R,=5.174 min.
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Entry 7: Dodecane internal standard, R; = 6.137 min. trans-stilbene, R;=10.741 min.
trans-Stilbene oxide, R,= 10.824 min.

Abundance [_GCMS_SMTJTIC: KH-A-98(B).O\data.ms
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Entry 7 (using 3.0 mmol H,O;, condition ¢ in Table 3 footnote): Dodecane internal
standard, R, = 7.208 min. trans-Stilbene oxide, R,= 12.120 min. By-product

benzaldehyde, R,=5.173 min.

Abundance

110000

100000

30000

80000 ;

70000
60000
50000
40000
30000
20000

10000

5173

7.208

[ GCMS_SMT]TIC: KH-B-162 D\data ms
12)20

Time~>
Abundelnce
20000
18000
16000
14000
12000
18000
8000

6000

4600

2000

63.0

iy

— S R A R
9.00 1000 11.00 12.00
Scan 1535 (12.120 min): KH-B-162 Didata.ms

1050

1
|
|

M50 e 1380

100 110 1200 130 140 150

T
13.00

Gt e PRV I £

Tt
1408 1500 16.00

16F.1

S20



Entry 8: Dodecane internal standard, R, = 6.182 min. trans-stilbene, R,= 10.794 min.
trans-Stilbene oxide, R;= 10.879 min.
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GC Traces and Mass Spectra of Selected Products Given in Table 4:
Entry 1: Dodecane internal standard, R, = 6.136 min. trans-Stilbene oxide, R,= 10.824

min.
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Entry 2: Dodecane internal standard , R,=
trans-Stilbene oxide, R,=
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Entry 2 (after heating to 62 °C for 48 h, condition b in Table 4 footnote): Dodecane
internal standard, R;= 5.606 min. cis-Stilbene, R;= 8.076 min. Isomer of trans-Stilbene
oxide, R,= 8.952 min. trans-Stilbene oxide (confirmed by 'H NMR), R;=9.233 min.
Unidentified by-product R,= 9.358 min.
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Entry 3: Impurity of substrate, R, = 5.178 min. trans-B-methyl styrene oxide, R, = 6.598
min. Dodecane internal standard, R, = 7.207 min. Unidentified by products, R, =7.648

and 8.460 min.
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Entry 4 : Dodecane internal standard, R, = 6.139 min. trans-a-Methylstilbene oxide, R,
=10.672 min. Isomer of trans-o-methylstilbene oxide R;=9.760 min. trans-a
Methylstilbene: R, = 10.757 min.
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Entry 5: Dodecane internal standard, R, =
8.641 min.

[_GCMS_SMT]TIC: KH-B-126.D\data.ms
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Entry 6. 2-Chlorostyrene, R, = 6.657 min. Dodecane internal standard, R, = 7.210 min.
1-(2-chlorophenyl) ethanone, R, = 7.265 min. 2-chlorostyrene oxide, R, = 7.354 min. 1-
(2-chlorophenyl) ethanol, R,= 7.556 min.
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Entry 7: 4-Chlorostyrene, R, = 6.738 min. Dodecane internal standard, R, = 7.210 min.
1-(4-chlorophenyl) ethanone, R, = 7.578 min. 4-chlorostyrene oxide, R, = 7.632 and
7.711 min. Confirmed against standard 4-chlorostyrene oxide R,=7.632 and 7.711 min.
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Entry 8: Dodecane internal standard, R, = 7.209 min. 4-Bromostyrene, R, = 7.468 min.
1-(4-bromophenyl) ethanone, R, = 8.260 min. 4-bromorostyrene oxide, R, = 8.312 and
8.392 min. Confirmed against standard 4-bromostyrene oxide: R,= 8.312 and 8.392 min.
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Entry 9: Dodecane internal standard, R, = 7.208 min. trans,trans,cis-1,5,9-
cyclododecatriene, R, = 8.090 min. 13-oxo-bicyclo[10.1.0]trideca-4,8-diene, R, =9.614
min. Epoxide product also characterized by 'H NMR.
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Entry 10: cis-Cyclooctene, R, = 4.526min. cis-Cyclooctene oxide, R, = 6.539 min.
Dodecane internal standard, R, = 7.207 min. By product 8-chlorocyclooctene, R,= 8.426
min. Epoxide product also characterized by "H NMR.
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Entry 11: 1,3-cyclooctadiene oxide, R, = 6.363 min. Dodecane internal standard, R, =

7.207 min.
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Entry 12: R (+) Limonene, R, =
min. Dodecane internal standard, R, =
limonene oxide, R;=
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Entry 13: S (-) Limonene, R,=5.819 min. (-) limonene oxide, R,= 6.750 and 6.784
min. Dodecane internal standard, R,= 7.207 min. Unidentified oxidized products at R, =

7.977 and 8.311 min.
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GC Traces and Mass Spectra of Selected Products Given in Table 5:

Entry 1: Dodecane internal standard, R, = 4.92 min. trans-Stilbene, R, = 8.35 min. trans-
Stilbene oxide, R;= 8.41 min.
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Entry 2: Dodecane internal standard, R, = 5.08 min. trans-Stilbene, R; = 8.54 min. trans-
Stilbene oxide, R,= 8.61 min.
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Entry 3: Dodecane internal standard, R, = 5.08 min.

trans-Stilbene oxide, R,;= 8.60 min.

trans-Stilbene, R; = 8.54 min.
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Entry 4: Dodecane internal standard, R; = 5.08 min. trans-Stilbene, R; = 8.54 min. trans-
Stilbene oxide, R,=

&.60 min.
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GC Traces and Mass Spectra of Selected Products Given in Table 6:

Entry 1: Dodecane internal standard, R, = 6.183 min. trans-Stilbene, R, = 10.801 min.
trans-Stilbene oxide, R;= 10.882 min. Isomer of trans-stilbene oxide R; = 10.520 min.
Unidentified by-product R,= 5.133 min.
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Entry 2: Dodecane internal standard, R, =
trans-Stilbene oxide, R;= 8.02 min. and R,=
min.
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Entry 3: Dodecane internal standard, R, = 7.247 min. trans-Stilbene, R, = 10.709 min.
trans-Stilbene oxide, R,= 10.769 min. By-product benzaldehyde, R,=5.199 min.
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Entry 4: Dodecane internal standard, R, = 6.135 min. trans-Stilbene, R, = 10.743 min.
trans-Stilbene oxide, R,= 10.823 min. Isomer of frans-Stilbene oxide, R,= 10.437 min.
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Entry 5: Dodecane internal standard, R, = 4.75 min. trans-Stilbene, R, = 8.23 min.
trans-Stilbene oxide, R,= 8.01 min. and R; = 8.55 min.

Abundance i RETTED
4500000
4000000 i
3500000 I
3000000 )
2500000
2000000

8.23

' 1500000 . i
8.01

! 1000000

500000
8.55

Time-> 350 400 450 500 550 600 650  7.00 750 800 850 900 950 1000 1050 1100
Abundance o -

45000
40000 Rt = 8.55 min
35000
30000
25000 167
20000 77

' 15000
10000 179

152 ’

91
5000 &8 207
196

: 118 139
. 8 'Al.pﬁwjlr._ﬁgw L o w W

; S T ‘ NS | S — S A
miz-> 5060 70 80 90 100 110 120 130 140 150 160 170 180 130 200 210 220 230 240 250 260 270 280 290

S44



Entry 6: Dodecane internal standard, R, = 7.247 min. trans-Stilbene, R, = 10.709 min.
trans-Stilbene oxide, R,= 10.770 min. By-product benzaldehyde, R,=5.200 min.
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Reaction progress monitoring: Epoxidation of trans-stilbene (Figure 3A & B)

5 mol% FeCl3-6H,0

5 mol% ligand or without ligand,

10 mol% base

QO

Catalytic systems:

>
O
3.0 equiv.H,0,, solvent, 62 °C, 21 h O

A) FeCl3'6H,0 and 1-methylimidazole
B) FeCl;-6H,0, 1-methylimidazole and proligand H,L7

A) FeCl3:6H,0 and 1-methylimidazole, GC-MS spectrum after 21 h.
Dodecane internal standard, R; = 6.136 min. trans-Stilbene oxide, R;= 10.824 min.
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B) FeCl3-6H,0, 1-methylimidazole and proligand H,L7. GC-MS spectrum after 19 h.

Dodecane internal standard, R, = 6.136 min. trans-Stilbene, R, = 10.743 min. trans-
Stilbene oxide, R;= 10.821 min. Isomer of trans-stilbene, R, = 9.290 min.
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