Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015

Syntheses and Catalytic Application of Hydrido Iron(II) Complexes with [P,S]-
Chelating Ligands in Hydrosilylation of Aldehydes and Ketones

Benjing Xue, Hongjian Sun and Xiaoyan Li*

School of Chemistry and Chemical Engineering, Key Laboratory of Special
Functional Aggregated Materials, Ministry of Education, Shandong University,
Shanda Nanlu 27, 250199 Jinan, PR China

E-mail: xli63@sdu.edu.cn; Fax: +86 531 88361350

Table of Contents

1 IR and NMR data of complexes 2-4 2-7
2 GC data for the catalytic reaction 8-10
3 NMR data of mechanism study 11-13

4 NMR data for the alcohol products 14-28



1 IR and NMR data of complexes 2-4
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i85 % 8 R 8 B § G &8 8 B & o F
M
08 0F—— = |‘W e
MMHMMF{I-IFI e == Fee 1
LR ——— —
mm.mua W
. =
MM .Mwum — = Bz
1oepf - =
a6z =
=
W
=
S
z
11801, W
18 B0
[ -
m.u.moq% — = Taq
om_mEM — =
01T
a1 M
T =
=

153

63 &0 55 50 45 40 33
£1 (ppm)

70

B0

85

05 100 53

110

3IP NMR spectrum of complex 2

€212,
Rars
mmqmw
5 v2
69'5C ]
1952

888l
£6 8L

e

e

19 ZEL
562E
LEEE)
BLEEL
EE PEL
06 GEL
LEzpL

- -
2 7 &0
1 (ppa

T
=0

T
110

13C NMR spectrum of complex 2



—
e

LFLat
20°GEG

00 e39
02’969
ET0FL
LE' G082
=R

09 PEG

Ly LEDL
CETAOL

21T

ET'8LEL
1] A=t

ja=ot= ey

SoGhal

— CE9IET

— GELE0E

U

20

T T
90 Fo
2iUED a2y

Z0

1500 1000 500

2500 2000
Wavenumber cm-1

3000

3500

IR spectrum of complex 3

= T000

FEE00

6000

FEEOO

E000

4800

4000

3600
3000
2600
2000
1800

1000

FEO0
o

=600

50
o0
&0

-12.5 -12.8

£1 (ppm)

-1z.2

=86'6T"

=

M

00T

96
86'T-

£0'T

YO'g

-1 -1z -13 -1d

-10

-3 -4
1 (ppm!

-2

-1

"H NMR spectrum of complex 3



20
320
300

250

120

18

14D
rian
100

5502,
990
S0
580
F0'1E

N S
{912
08'22%
06'.2
\z'8z
6582’

62 T
[ I
B6'ZF
ogep’

BE 200
15204

[¥44]5 -
26201

2V E0H]

0 E0L

.

I 8

Fret

Felt

oot

T T
110 108 100

T
115

b

1 (rpe)

3P NMR spectrum of complex 3

20000
13000
13000

[~17000

18000

15000

14000

[~1.3000

12000

11000

10000

4000

3000

2000

1000

1000

0902,
12
59 EJ_P
FR Al
PEPZT
55'P2 ﬁ
09'52
66'5Z

£58C1
E0ECL
62" LEL
26" LEL
£ 70 |

i

62 tﬁ

LUEEL
B8 Thl
PE Lol
LEzrl
00°Er )
gy Ep)

T
0
1 (ppa)

100

13C NMR spectrum of complex 3



o (] () (o] (=) (] () (o] (=) (]
o [=] =) (=] =) (=] =) (=] =) o =) (=] =) o
w = o (=] [=5) wr = [s5] (=) () o (=] (=) [
S — ¢ ¢ i i T T T T T il i ¥ g i |
—— arar| o F
W | -
—— 52859 [
—— 9URg
— oFoR o - o o [
— o 52 °ET A A
ouses ey : g
—— 6oL 2 g \ TRl mw” L
— Z9'E60) . ' Tk - o -
T4 2T LLEL Lo L
09 71 2Rl - T
—— BOBFTL g5 77— % M-K E L
- e L Lr B
— 296 mm M\_w 01 E i
E——— —— BEUGPL | m b NTMW e | m - [
—— 69855l |« 28 2T ~ T
12 .NT\A F
48721~ L
09 NT% 2 -
55 "ET- -
— oo'zsal 4X W -~ F
o [} |
—_ L
-8 E o
[} 5 m L
r=] o
[ Q
2
m .
& g
o= 2 L
-8~ &
ol 3 2504 L
mh.o./,u:||\.\|\ e . b
& z8 ow — —— —_  Fee ﬁm
I~ 00 14 — — —
— 2g'1/ F
—— ¥BDZ6T F
L 8
A r
$5°9 L
——— Mo
N — Moo g
-2 ) s
P —
T T T T T [
80 90 v o Z0 r
aauena|ey F

-3 -5 - -9 -11 -13 -15 =17
£1 (ppm)

-1

0

"H NMR spectrum of complex 4

11

13



a00

350

300

250
200
150
(100
[so
Lo
-5

£F'02y
502
£4'027
£8°02

_‘m.com_.
B912,
FBLTY
Zk'8g
Z2'8e
L9'8g]
238z’

97°Th
BEThL
WBZr T
8z'ep’

€620}
[TE0LY
g €0L

02 €0)-
bO'P0)

V2 #0L]
09 v0)

Foot

15

&

5

20

108

110

3IP NMR spectrum of complex 4

1300

1500

1400

1200

{1000

200
FE00
f~400
200

ok

R
65121
8022
bz P
op bz
2607
855z
09'5¢
66'5Z!

L5821
Ep ZEL
94 ZE
98'ZE L
L EEL

CLEE L

VP

3
3

e |

za %l
55 bbby
02 byl
6 Lvl
POZhL
lZzpl
Bezhl
sgzvri

T
110

1 (ppa)

13C NMR spectrum of complex 4



2 GC data for the catalytic reaction
Table 2 Catalytic Hydrosilylation of Aldehydes with 1 as a Catalyst“

Entry Substrates bConversion (%)

CHO 80
Cl

CHO 80

e}
I
o

H

3 40
F
4 : _CHO >99
Cl
Br
6 /O/CHO >99
7 /O:CHO >99
cl Cl
o
9 /©/CHO 14
MeO
10 /@/CHO 21
11 7 96
CHO
12 "o 98

T‘% i
@ o]



13 92

14 @\ 99
15 @\ 95

4Catalytic reaction conditions: RCHO (1.0 mmol), (EtO);SiH (1.2 mmol) and n-dodecane (internal

standard) (1.0 mmol), 2 ml THF, 50°C, 2h.

bDetermined by GC analysis.

Table 3 Catalytic Hydrosilylation of Ketones with 1 as a Catalyst¢

Entry Substrates bConversion(%)
o]
1 56
(o]
4 64
6 @)7\/ 37
7 il 71
|\
/N
64

z




“Catalytic reaction conditions: RCOR’ (1.0 mmol), (EtO);SiH (1.2 mmol) and n-dodecane

(internal standard) (1.0 mmol), 2 ml THF, 50°C, 24h.

bDetermined by GC analysis.
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Stoichiometric reactions of complex 1 with benzaldehyde (*'P NMR)
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Stoichiometric reactions of complex 1 with triethoxysilane (‘H NMR)
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4 NMR data for the alcohol products

i CHOH

35-7.21 (m, Ar, 5H), 4.57 (s, CH,, 2H), 2.67 (s, OH, 1H).
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'"H NMR (300 MHz, CDCl3, 3): 7.40-6.99 (m, Ar, 4H), 4.70 (s, CH,, 2H), 2.59 (s, OH, 1H).
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'H NMR (300 MHz, CDCls, 3): 7.50-7.21 (m, Ar, 4H), 4.80-4.78 (d, CH,, 2H), 1.97 (t, OH, 1H).
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'H NMR (300 MHz, CDCls, §): 7.55-7.12 (m, Ar, 4H), 4.72 (s, CH,, 2H), 2.31 (s, OH, 1H).
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'H NMR (300 MHz, CDCls, 3): 7.36-7.00 (m, Ar, 4H), 4.66 (s, CH,, 2H), 1.74 (s, OH, 1H).
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'H NMR (300 MHz, CDCls, §): 7.37-7.28 (m, Ar, 4H), 4.67 (d, CHa, 2H), 1.75 (t, OH, 1H).
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'H NMR (300 MHz, CDCls, §): 7.27-7.16 (m, Ar, 4H), 4.65 (s, CH,, 2H), 2.35 (s, CHs, 3H), 1.70
(s, OH, 1H).
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'"H NMR (300 MHz, CDCl;, 3): 7.31-6.86 (m, Ar, 4H), 4.61-4.59 (d, CH,, 2H), 3.80 (s, CH3, 3H),
1.73-1.69 (t, OH, 1H).



= g g g 2 2 g g g g g
o MR U S SN S S SR SR U S
R
8 88 58888 868 888 868 3¢gzszg _ 8 <
B 8 s F R 8 8 & 8.8 T 7. 7. 7.3 9. F.9.58. 2. T, =
L= olw —
" o 951 |L
2 S |
| - . — — o "
e, T - F00'k S 861" i
L1 L= S
@]
-5 )
IS
o =
L= o
on
™
e <
08¢ = FGL'g =
L= o
r-/ -
< Nm..vv —_— ———— 107
mm,.wv. - [ Hu_.m,_.uu g &Ly
19y ] . =2
. I
g
- 5
o =N 20°2y
M <t .
= 2
.. 1
98'91 = © 90/
89 B 80°L
mm,m Lo @) 60" /-
6891 © w mm‘.\b__r — uIHu gLl
A_“._MM —_— s 2V WAL | [N 0 62 L — - — el
9L ; an 0e Lk — p—— |
. —_ e 106} = ze L
LlL Fo o rAWA
8z L R S odyd
62°L Mz & B\ w.—wh._
0e°L -2 e ytéri
ves! = roiirl
Lo Z =
% e m

1 {ppm)
19



'H NMR (300 MHz, CDCls, §): 7.34-7.16 (m, Ar, 3H), 4.96 (s, CH,, 2H), 2.20 (s, OH, 1H).
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'H NMR (300 MHz, CDCl, §): 7.31-7.18 (m, Ar, SH), 3.78 (t, CH,, 2H), 2.81 (t, CH,, 2H), 2.12
(s, OH, 1H).
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'H NMR (300 MHz, CDCls, 3): 8.15-7.45 (m, Ar, 7H), 5.17-5.15 (d, CH,, 2H), 1.75 (t, OH, 1H).
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'H NMR (300 MHz, CDCls, 3): 7.39-6.28 (m, Ar, 3H), 4.57 (s, CH,, 2H), 2.53 (s, OH, 1H).
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'H NMR (300 MHz, CDCls, 3): 7.27-6.95 (m, Ar, 3H), 4.79 (s, CH,, 2H), 2.31 (s, OH, 1H).

Fa00

E00

700

600

500

400

300

200

100
o

Lez—

6LV

G691

969

869

8691

669

669 —— ——
00°2/

vzl E—
Gz L4

9zl

Yr4}

1z

(N

- oot
|

o
——= 017

— F60°¢

— G0’}




OH
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'H NMR (300 MHz, CDCls, 8): 7.40-7.24 (m, Ar, SH), 4.88 (g, CH, 1H), 1.86 (s, OH, 1H), 1.51
(d, CHs, 3H).
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'H NMR (300 MHz, CDCls, 8): 7.32-6.96 (m, Ar, 4H), 4.85-4.79 (q, CH, 1H), 2.54 (s, OH, 1H),
1.43 (d, CHs, 3H).
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'H NMR (300 MHz, CDCls, 8): 7.31-7.26 (m, Ar, 4H), 4.88 (g, CH, 1H), 1.89 (s, OH, 1H), 1.47

(d, CHs, 3H).
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OH

'H NMR (300 MHz, CDCls, 8): 7.26-6.82 (m, Ar, 4H), 4.78 (g, CH, 1H), 3.76 (s, CH,, 3H), 2.50
(s, OH, 1H), 1.42 (d, CHs, 3H).
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'H NMR (300 MHz, CDCl, §): 7.85-7.25 (m, Ar, 7H), 5.07 (m, CH, 1H), 1.92 (s, OH, 1H), 1.58
(d, CHs, 3H).
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'H NMR (300 MHz, CDCL, 3): 7.33-7.20 (m, Ar, 5H), 4.49 (t, CH, 1H), 2.50 (s, OH, 1H), 1.72

(m, CH,, 2H), 0.86 (t, CH3, 3H).
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'H NMR (300 MHz, CDCl;, 3): 8.
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'H NMR (300 MHz, CDCLs, 8): 7.40-7.25 (m, Ar, 7H), 5.85 (d, CH, 1H), 2.20 (d, OH, 1H).
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