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Exceptional activity of gallium(lll) chloride and chlorogallate(lll) ionic
liquids for Baeyer-Villiger oxidation
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Supplementary information:
NMR spectra of synthesized ketones and lactones.

1H NMR spectra were recorded in CDCl; with TMS as internal standard at 300 MHz or
600 MHz and 3C NMR at 75 or 150 MHz (Varian system), respectively.



a
g
o
8
g
2
g o
¥ g
I
i ;.J _A/r'pp_wﬁzj O SN V-
— s »—'m—<
g 2 o
T T T T T T T T T T T T T
70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
ppm
B
“
|
bl
]
i
0 o]
2
4
[
&8
i
Z
g
T
]
|
i
8
&
1
T T T T T T T T T T T T T T T T T T T T T T T i T
230 220 210 200 1%0 180 170 160 150 140 130 120 110 100 20 80 70 80 50 40 30 20 10 0 -10

ppm



4.86

1 00{

251

195

2.69

—170.69

5.0 4.5 4.0 35
ppm

.87

3568

32.35

1.5 1.0 0.5 0.0

20,12

T69

L e

T T T T
120 110 100 90 80

ppm

30 20 10 0



B
Wwe M
e

mm,v.\\

00T

0.0

4.0 35 3.0 25 20 15 1.0 0.5
ppm

4.5

5.0

5.5

6.0

6.3

7.0

EETT

SIT——

4489 ——

1048
EFLL

SgLL

0L ——

190 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 300 20 10
ppm

200



CgHs

L

16

eLE——

L9r——

SEYL

0T

007

H—Hlmm.c
H_”Yco.ﬁ
H_”Ymm:

96'T
00T
78T

0.0

0.5

L0

1.5

2.0

2.5

2.0

3.5

4.0

4.5

5.0

5.5

4.0

6.5

7.0

75

[=1 ['g] (=] s} [=1 ["z] (=1 w [=1 ["s] (=] wy (=1 w (=] m
.. 8,9 e P P Y Y R, PR T TP LT !
£8'SE W
960k
e W
G507
869, .+
s
=
(=8
(=%
s
85 7Z1 —=,
TO6eT
CE'BET——
ey
- TE9 ——
©
O

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

ppm



0EL

CegHs

9TE——

M,JJL_M_J

9'e—

pEL

wﬁluh

Ay

L

see

Feet
Fooz

o007

0T

10T
H/.mm,ﬁ

0.0

0.5

1.0

1.5

2.0

2.5

3.0

35

4.0

4.5

5.0

5.5

8.0

6.5

7.0

75

ppm

GEYS——

mie—

sTeLl

CgHs

£5°64
K.ﬂW.vJ
%62

BEIET

TS

STAWT——

BT60Z ————

-10

20 210 200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10
ppm

230



60— Foo#

®T ey
SrT—— Twoz

WTT—— 107

—

BL L 50T

—

S —————————— Wmm (1]

P 00'T
e |

CqHg

0.0

0.5

1.0

15

2.0

25

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

ppm

£L7CE

T8EE

9'PE

CsHg

9L'EL

19 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
ppm

200



C4Hg

.92

%
&
g
|
8 |
bl
I
&
_J,_—DM_J\; g de s N U
—_— T o
g g s ER 3
g - 2 5 2
T T T T T T T
7.0 6.5 4.0 3.5 3.0 2.5 2.0 o5 1.0 0.5 0.0
ppm
O 2
&
CaHg
&
w 0§
LR
.
|3
a
1
PR R——— o SRS pind Wl A
T T T T T T
40 30 20

T T T
200 190 180

T T T
120 110 100 9% 80 70
ppm



9 8 8R
— O - P T T
|
e}
L .
a0 Ik S
8 g 3R
T T T T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 15 10 0.5 0.0
f1 {ppm)
A w nen
iy
s U
O

mwmwmi\nmmmwmmmwmwmﬂm

20 10 0

T T T T T
0 100 90 20 70 60 50 40 30
ppm)

T T T T T T T T T T T
210 200 190 180 170 180 150 140 130 120 f11.](.



l

0.0

it

£9
I-Jr e

L

BT p——:
LT

1

Feoe

Fsot
oot

Fsot
80T
70T

TNﬁN

10T
F00T

05

1.0

1.5

2.0

25

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

ppm

+0E—

30T

eree—

EESE;

0z~

4%

ST9/T—

W‘JWWWWWMWWWWWMMWMWWW o

20

30

40

50

60

70

80

20

100

110

120

130

140

150

160

170

ppm



w60—

CaHg

1%
0E'F—

487

Fres
w—N,N

50T
0T

0T
007

T
660

0.0

0.5

1.0

15

2.0

2.5

3.0

3.5

4.0

4.5

5.0

55

6.0

6.5

7.0

ppm

20°€E

FITT

8687

CaHg

EB'PE

0T

50

TH9LT——

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

180



CHe

02—
4

F

167

B86'T
187

80'T

0T
w01

0T
00'T

0.0

3.5 3.0 2.5 2.0 15 1.0 0.5

f1 (ppm)

6.0 5.5 5.0 4.5 4.0

8.5

7.0

LEET—

0£°6T

PO EE—

CHe

bLBE

0s'ge—

0T'se

SLBE

5089 —

LWMWMM

BO9LI—

%MLWMWMWWWWMW

10

20

30

40

50

60

70

80

a0

100

110

120

130

140

150

160

170

180

ppm



10

20

30

40

50

60

70

=3 o o o o o
=3 (=} (=] =] (=] (=] 2 =4 (=1 = (=] (=] (=] (= s g
+ m ~ - (=} (=3 < f= (= (=4 (=3 (=] (=] (=1 —
T T T T T il i T P 'p T it & T b i
L e
(=]
| LT
S ez
| 608 w
— SHEE
Favs
o
M s
3
vm,_lmw ﬁEN 05—
wn
£ TJ Foot [ =
| o [ZE)
02— Fooz [~ m
.12
Foor || ™
697— Frot
L e
o
LW
Lt =
o
a
L=
<
8L b 0T
LEr— ——— 660
L=
-
=
[
=2
1 679 T—
-
=1
0. .o
L wn
[
L e
~

210 200 190 180 170 160 150 140 130 120 110 100 90 80
ppm

220

230



FASS

Bl

M

987
S0E
[
BEP—
=

ZEP———
BE v\lm

b

-
)

=007
=001

=102
=37
a0z

3

0.0

0.5

1.0

15

2.0

25

3.0

3.5

4.0

.5

5.0

5.5

6.0

6.5

0

7.

7.5

nnm

£5 92T

seser<

kB9ET

CHPPT——

BYSL{—

160 150 140 130 120 110 100 a0 a0 70 60 50 40 30 20 10
ppm

170



BLE

Foot

Fist

0.0

0.5

1.0

15

20

25

3.0

6.5 6.0 55 5.0 45 4.0 3.5
ppm

70

wE—

558G —==

LT

e —

LT PP T———3

LT ——

£8'69T ———

220 210 200 190 180 170 160 1!‘50 140 130 lleﬂ( 1)10 100 90 80 70 60 50 40 30 20 10
ppm

230



