Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

S 1

Electronic Supplementary Information for

Oxidation of benzyl alcohols by semi-stoichiometric amounts of cobalt-doped

birnessite-type layered MnO, under oxygen atmosphere

Akio Kamimura,** Yuichiro Nozaki, Mai Nishiyama” and Masaharu Nakayama*”
“Department of Applied Molecular Bioscience, Graduate School of Medicine,
Yamaguchi University, Ube 75-8611, Japan.

Department of Material Chemistry, Graduate School of Science and Engineering,

Yamaguchi University, Ube 755-8611, Japan.

Contents

'H and "*C NMR data for compounds 2b - 2j, 3a, 3b, 4a, and 4b S2



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

CHO

268

a— A
T VA T
T T T T T T T T T T T T T T T T T T T T T T
)5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 g 4.5 4.0 35 3.0 2.5 2.0 15 10 0.5 0.0
f1 (ppm)
5 ToRRIS % ©
T T T T T T T T T T T T T T T T T T T T
0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

9.96

CHO

2.43

S 3

T ™ T T
3 3 - q
r T T T T T T T T T T T T T T T T T T T T T
\5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 15 1.0 05 0.0
f1 (ppm)
‘ |
\ \
r T T T T T T T T T T T T T T T T T T T
0 190 180 170 160 150 140 130 120 o 100 90 80 70 60 50 40 30 20 10
ppm,



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

CHO

9.90

2d

S 4

190.92
—137.89
_-130.44

5.5 5.0
f1 (ppm)

T
4.5

T T T T T T T
)0 190 180 170 160 150 140 130

T
120

T
110

100
1 (ppm)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

9.98

CHO

| 2e I

S5

T T
g g 8
T T T T T T T T T T T T T T T T T T T T T T
)5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0
1 (ppm)
2 S % da
|
\
T 1
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 o oo 90 80 70 60 50 40 30 20 10
ppm



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

s b3
V
NO,
p By
J ]
T T
L5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45
f1 (ppm)
: § & g
| |
190 180 170 160 150 140 130 120 110 90

100
f1 (ppm)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

CHO

NO,

10.43

29

f JJ

S 7

T PRSI
r T T T T T T T T T T T T T T T T T T T T
\5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 0 45 4.0 3.5 3.0 25 2.0 15 1.0 05 0.0
f1 (ppm)
T T T T T T T T T T T T T T T T T T T
0 190 180 170 160 150 140 130 120 o 100 90 80 70 60 50 40 30 20 10
ppm,



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

9.9

S 8

. [ I
T T T
\ : \ \ \ \ \ \ ; \ \ \ \ \ \ \ \ \ \ \ \ \
L5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 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
f1 (ppm)
N < s n e -

\ |
\ : \ \ : : : : : : ; : : \ \ \ ; \ \ \
190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 C

100
1 (ppm)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

CHO

9.98
7.76
7.74
7.70
7.68

A
X

Br
2i

S 9

T
g
T T T T T T T T T T T T
)5 10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 5 X 3.0 25 2.0 15 10 0.5 0.0
f1 (ppm)
A
T T T T T T T T T T T T T T T T T T T T
0 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10

100
f1 (ppm)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

3a

2.60

S10

T T T
g n8 0
T T T T T T T T T T T T T T T T T T T T T
1.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0
1 (ppm)
Al
T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10

100
f1 (ppm)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

S11

797

796
3.03
301
3.00
2.99
124
122
121

A
X
£
<

3b

T T T
" T T T T T T T T T T T T T T T T T T T T
10 9.5 2.0 85 8.0 7.5 7.0 65 6.0 5.5 5.0 s 4.0 3.5 3.0 25 2.0 15 1.0 05 0.0
1 (ppm)
3 2 S
, .
T T T T T T T T T T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 «

1 (ppm)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

S12

T ™r T
r T T T T T T T T T T T T T T T T T T T T
1.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 s 4.0 35 3.0 25 2.0 15 L0 05 0.0
1 (ppm)
s m
A
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10

100
1 (ppm)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

S13

N x. _CHO

9.99
9.98

4b sz3  zzasses:

1.68
168

{

T T T T T
g 2 a a g
T T T T T T T T T T T T T T T T T T T T T T
)5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0
1 (ppm)
{ / —
(

b JYNOZ.ISLCarbon—I-l.jdf
d isingle pulse decoupled gated NOE
1

]
S
4 Filename = C:\WINDOWS\TEMP\automation\
Author = delta
] Experiment = carbon.jxp
] Sample_1d = ™N02.137
J Solvent = CHLOROFORM-D
] Creation Time = 28-0CT-2011 15:27:05
Revision Time = 28-OCT-2011 16:15:44
o Current_Time = 28-0CT-2011 16:15:45
Ej
1 Comment. = single pulse decoupled gate
Data_Format = 1D COMPLEX
] Dim_Size = 26214
1 Dim_Title = Carbon13
1 Dim_Units = ppm)
1 Dimensions =x
] site = JNM-ECA500
1 Spectrometer = DELTA2_NMR

Field Strength 11.7473579[7] (500 [MHz])

X_Acq Duration 0.83361792(5]
1 X Domain 3c
- X Freq 125.76529768 [Miz]
1 X of£set 100 [ppm)
X points 32768
] X_Prescans 4
1.19959034 [Hz]

39.3081761 [kHz]

"
8
g
2
£
&
£
9
3
AR RN EEE]

1 ¥ Sweep_Clipped = 31.44654088 [knz]
=] Irz_pomain Proton
S Irr_Freq 500.15991521 [MHz)
Irr_Offset 5.0 [ppm]
FALSE
Scan 1024
Total_scans 1024
8 | Relaxation Delay = 2(s]
g | ‘ | -5
- ‘ = 22.1[d4C)
£ | | || | = 8.5[us]
Be | = 0.83361792(s]
® T T e T ' e g o]
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20. e ssstus
= 21.962[dB]
| 1] A | A
) - 0 ® =] St oW - 2[us]
g i82 %% g S38E e IRE
= and NI $ wgygmo= Initial Wait = 1[s]
oog

N
X : parts per Milfion : Carbon13




