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1. HPLC chromatograms of epoxidation reaction

HPLC analysis of Air-epoxidation reaction with C4F9 Fe(III) salen complex
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Detecter A 254 nm
Peak Retention Time  Area Height Concentration
1 1.327 3536450 160801 50.076
2 13.164 3525655 114927 49.924
| Sum 7062105 275728

The ee of product was determined by HPLC. [254 nm, DAICEL CHIRALCEL OD-3 column, hexane/i-PrOH =
9:1, flow rate 0.4 mL/min, tg = 7.33 min, tr = 13.16 min]

HPLC analysis of Air-epoxidation reaction with Ci2F»s Fe(III) salen complex

o
150+ S Detecter A 254 nm
100
50—
0
T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T ‘ T ‘ T T T
0.0 2.5 5.0 1.5 10.0 12.5 15.0 17.5 20.0
Detecter A 254 nm
Peak Rreterntioanime Arqa He;ight Concentration
1 7.230 3224885 150135 50.583
2 12.525 3150610 113220 49.417
Sum 6375495 263355

The ee of product was determined by HPLC. [254 nm, DAICEL CHIRALCEL OD-3 column, hexane/i-PrOH =
9:1, flow rate 0.4 mL/min, trg = 7.23 min, tr = 12.53 min]
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HPLC analysis of racemic compound
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Detecter A 254 nm
Peak Retention Time  Area Height Concentration
1 7.221 26125258 1187330 49.401
2 12.349 26758401 839992 50.599
| Sum 52883659 2027322

The ee of product was determined by HPLC. [254 nm, DAICEL CHIRALCEL OD-3 column, hexane/i-PrOH =
9:1, flow rate 0.4 mL/min, trg = 7.22 min, tr = 12.35 min]
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2. 'TH NMR, *C NMR, "F NMR spectra
(2) '"H NMR, 400 MHz, CDCl;
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(3a) 'H NMR, 400 MHz, CDCl;
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(3a) ”F NMR, 376 MHz, CDCl;
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(3b) '"H NMR, 400 MHz, CDCl;
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(3b) *C NMR, 101 MHz, CDCl;
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(3b) F NMR, 376 MHz, CDCl;

]
1 OH S
™ F25C12 =
] ~o
e
i
] Bu
~]
]
o]
<
o]
Ex
oo ]
=
= ]
S
< ]
<
“ ]
=
] &
<1 g
<1
o > e
o] -
=¥ '
=
§c? - ‘ I
£° ™)
R
5 ]
e -
= 7HHHH\‘HHHH\‘HH\HH‘\HHHH‘\HHHH‘\HHHH‘HHHH\‘HHHH\‘HHHH\‘\HHHH‘\HHHH‘\HHHH‘\H\HH\‘HHHH\‘HHHH\‘HHH\H‘\HHHH‘\HHHH‘\HHH\\‘HHHH\‘HHHH\
0 -10.0  -200 -30.0 -40.0 -50.0 -60.0 -700 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0
i VN
e g ERZ
%% 22 Smadd
X : parts per Million : Fluorinel9

S9




(Ligand of 1b) 'H NMR, 400 MHz, CDCl;
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(Ligand of 1b) '*C NMR, 101 MHz, CDCl;
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(Ligand of 1b) '’F NMR, 376 MHz, CDCl;

] Ph Ph 3
<] < ol
* 1 (R.R) /—< T
] —N  N=
2 Bu OH HO Bu
] <] &
] CioF2s F25Cy2 |
(=0 /
o] 3 (
==
w4
o] o
<+ ‘
=] = /‘
M: o “‘ ‘
: . 5;{\\ (f
! SN
o] = | \ I
N - ) LJ
] < =
4 Nel -123.0
] 2 =18
] - s 2
<] 3
° E X : narts ner Million : Fluorine19
ST
=] ]
<
g ]
S o L‘L
%o7\HH\H\‘HH\HH‘\HH\H\‘HHH\H‘\HHH\\‘HHHH\‘\HHHH‘HHHH\‘\HHHH‘HHHH\‘\HHHH‘\\HHH\‘H\HHH‘\H\HH\‘HH\HH‘\H\HH\‘HH\HH‘\HH\H\‘HHH\H‘\HHH\\‘HHHH\
0 -10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0
A A AN
S8 FRARZARRAE
SS 6 08 66 06 — — — — I \D
% % SRS RaiaRapa a s
X : parts per Million : Fluorine19

S12



(Ligand of 1¢) 'H NMR, 400 MHz, CDCl,
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Table 1, entry 2 'H NMR, 400 MHz, CDCl,
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(5a) 'H NMR, 400 MHz, CDCl;
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3.0

2‘.0

1.0

0

O Ph -f”
PhHPh /v{
| |
S \‘V“ H HM
2 B \\‘“ MH‘ ‘
A ‘w, S
|
| g
/LM \JL t A
“““““ 8‘0””‘””““““‘6‘.0‘””””5‘0 40 30 20 o0

X : parts per Million : Proton

S15




(4e) '"H NMR, 400 MHz, CDCl;
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(4f) 'H NMR, 400 MHz, CDCl
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(4g) 'H NMR, 400 MHz, CDCl;
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(4g) °F NMR, 376 MHz, CDCl;
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(4h) '"H NMR, 400 MHz, CDCl,
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(4i) '"H NMR, 400 MHz, CDCl;
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(4i)) ®C NMR, 101 MHz, CDCl;
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(5b) 'H NMR,

400 MHz, CDCl3

&)
2
o) & —
o
|
1
|
5 |
I
=] W
~ I
Il
l
/I
g W
I |
Il
|
- MU ]
- . w1l
“ =] i “ ‘\“"‘\H“
/A I
s‘/’/ \‘M“ ! “\
3 Y \
3 [V, VW, 7
2ol — | N
7.‘4 7‘3
<
N arts ner Millian - Pr
g
o | a
(]
Q
g U \
=
5 J J
8 o )
© T I T T T T T I T T I T T T T T T r7 T T r7 T T T T T T I T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
DO — 0N — A WNI-N\O O — [=)
OOVt T NN ol — o =3
MAaamaaaamanna g S
[ N N L N o o S N N 3} =
X : parts per Million : Proton

S23




(5¢) '"H NMR, 400 MHz, CDCl;
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(5d) '"H NMR, 400 MHz, CDCl,
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(5e) '"H NMR, 400 MHz, CDCl;
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(5f) '"H NMR, 400 MHz, CDCl;
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(5g) '"H NMR, 400 MHz, CDCl;
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(5g) ’F NMR, 376 MHz, CDCl;
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(5h) '"H NMR, 400 MHz, CDCls
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(5i) '"H NMR, 400 MHz, CDCl;
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(5i) *C NMR, 101 MHz, CDCl;
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