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Supplementary Materials: Synthesis of New Chiral
Benzimidazolylidene-Rh Complexes and Their
Application in Asymmetric Addition Reactions of
Organoboronic Acids to Aldehydes

Weiping He, Bihui Zhou, Jie Li and Jianyou Shi

Ky oo T T TN N X T SRR QYD e RN O N NI MO NN AN — R NI TN R T O NT AN =
B g I %I 085945 9S I IS SARAR RS20 I0 R N0 g0REeRATANRRRRIR2S4385523
e e o s e o o o U U3 U8 A A A 0 e NN N O O N O O OO O O O O N O O O N N e
PATALTEL AT LT AN i\ rrpt— ;

R —— ] S — e v 114000

2a 'HNMR :

12000

11000

10000

r~ | “
Iy o
-9000
8000

\/ N N 17000

< 16000
Rh_CI 5000
/N
3000
2000
J 1000
L M A A4 P
o N iy ey g
s 8 z3 z3 8 8 ~1000
&« =2 = = =
90 85 80 75 0 65 60 55 50 4 10 35 0 0 0 o 0.0 0. 0
fl (ppm)

Figure S1. Cont.



52 of S14

Catalysts 2016, 6, 132; d0i:10.3390/catal6090132

-8000

500
000
000

5

6500
6000
5500
4000
13000
12500
(2000
Lo
--300
(11000
10000
(9000
8000
17000
6000
5000
4000
[
1000
-0

t--1000

9061

002
16'ST
§0'9¢
LE9T
09T
wory
€691
£0°80 ﬁ
96601

01627
LE0E
8906
e 1€

82y
:.SV
8219
019
1989
6L'89

8L~
8L

19°8G:
99'86
9L'86
1886

e
oz

bh-1-18

40

60 50

70

f1 (ppm)

80

100

10

120

130

140

13C NMR

150

2a

160

A 12l
g
60l
S0
107
ol
$6T
m%_
m}i

o0l

o0l

o'l
10e

Fsov
Ti

Foe

Foot

0.0 035 -1.0

05

1.0

40

435

5.0

fl (ppm)

Figure S1. Cont.

55

6.0

6.5

<
o

100 95

10.5




S3 of 514

Catalysts 2016, 6, 132; d0i:10.3390/catal6090132

rovww

7500

17000

63

6000

3500

000

5

1500

11000

500

o

300

9L'9§—

EE°LY
Wio>
29'0L

porl
8L9L~
ST

T8'L6~
0T 66—

9T~

)

13C NMR

2b

—

Ll

-10

0

10

40

130 120 110 100 90 80 70

140

150

10000

(9000

8000

7000

(6000

(4000

11 (ppm)

178

8
'8
198
898
s
A8

TH NMR

2c

8 8 2
=4 b4 S
@ o - -3
i A X i
ool
- =00

l Froe

0.0 05 -1.0

0.5

1.0

45

5:5

935 2.0

10.0

11 (ppm)

Figure S1. Cont.



54 of S14

Catalysts 2016, 6, 132; d0i:10.3390/catal6090132

8 8 8 8 8 8 8 8 8 g8 g 8 8 g8 8 g & 8 8 8 8 g 8 8 =8 g
s e} & = S S 2 = 2 b I @ a S o oy 5 % 2 = 3 2 F 2 a =1 =Y -
L N N T T T i i g f i i \ n T R n 7 i 1 ¥ f i T B I i i
S
o
Lol
sz EpO]
i e i
§6'00— — Ed g pen
1% 60
96'LT S psse
L8 — 6o
06— = Fa — ¥
e — ﬁ
86°1¢ G .
4 O \ —_— 96T
Lg ot s
| & L == 3 B2
e w1
V| m | e 2001
N \ s
WEs— Z -
£8°65— -— Fg
= O 7
== [ o 1
g5 s — o =201
$9'69: a — e e iEegy
1o~ w N
ST L g& N
F&
9L°86 s
18861 - s
29°66 re — ]
19°66 N = —= R
Ay e = et
o = = Bog|
= ] ey § S s 001
=] @ i _— 76T
sei gt = FE0
6¢ 1
F& 0¢' 1]
= €1
T i = :
= 09°L = 860
—— F& 1904 == 660
€911
£ - . o4
= UL
= = pi'L >
N — S 9L
= L Z
6UL
oﬁob 1L L
— LR Wi —
= S6'L
6L
%_; o8 ]
g a8 o
- o8
£6'8

-10

05

0.0

40

45

55 50
f1 (ppm)
Figure S1. Cont.

6.0

65

8.0

8.5

9.0

105 100

1.0




S5 of 514

2000

114000
111000
110000
L9000
8000
L7000
6000
5000
4000
13000
1000
Lo
1000

Catalysts 2016, 6, 132; d0i:10.3390/catal6090132

SL'OL~
6L

L1 0E1
76 e
SOPEL]

10

40

50

70

11 (ppm)

80

90

140

1BC NMR
150

2d

70

p—

86't

Qwm
S5
G
—

8000
7000
5000
4000

3000
12000
1000

1-6000

e

45

fl (ppm)

50

Figure S1. Cont.

T
T
55

6.0

)5 o

TH NMR
95

2e

10.0




S6 of 514

Catalysts 2016, 6, 132; d0i:10.3390/catal6090132

11000

-10000

-9000

-8000

17000

16000

-5000

-4000

000

000

o
2

1000

0

--1000

16000

15000

14000

13000

12000

111000

10000

1-9000

18000

00
6000
5000

14000

-3000

2000

1000

o

--1000

"

891
86921
€821
15821
09'871 |

v
60121~
66121
90'2Z1

or

wi:\
treer/
699617

6TPS1I—

bh-1-23

BCNMR

2e

J

T
100

T
110

T
120

T
130

T
140

T
130

T
160

170

TH NMR

A

o0t
I

ez

0.0

0.5

1.0

4.0

45
1 (ppm)

5.0

55

6.0

6.5

Figure S1. Cont.



Catalysts 2016, 6, 132; d0i:10.3390/catal6090132 S7 of S14
bE-1-16 s R e
EEES Sesttcgs L1sooo
NI VoSS
14000
2g 13000
F12000
{11000
10000
9000
N \( N 8000
Rh-cl BU
/ \ 6000
A\ \ (-5000
4000
3000
i 1-2000
1! | 1 1000
I Y L .,
]
I--1000
0 10 10 50 10 om0 w00 % s 0 6 s 4 0 20 10 10
11 (ppm)
Figure S1. '"H NMR and *C NMR Spectra of compounds 2a-g.
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Figure S2. HR-MS Spectra for Compounds 2a-g.
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S11 of S14

Peak Time-(min) Area+(%)
4a 1 19.03 32.64
2 22.46 67.36

Peak Time-(min) Area-(%)
4b 1 15.01 28.41
2 16.51 71.59

Peak Time-(min) Area-(%)
4c 1 11.90 31.45
2 12.79 68.55
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Peak Time-(min) Area-(%)
4d 1 13.97 73.04
2 15.06 26.96
Peak Time-(min) Area:(%)
4e 1 7.48 69.89
2 8.76 30.11
Peak Time:(min) Area-(%)
4f 1 10.56 35.97
2 12.39 64.03
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Peak Time-(min) Area:(%)
4g ik 9.80 27.17
2 10.16 72.83
Peak Time-(min) Area+(%)
4h 1 8.63 68.80
2 9.24 31.20
L A
Peak Time-(min) Area-(%)
4i 1 11.16 63.88
2 13.15 36.12

Figure S3. Cont.



Catalysts 2016, 6, 132; d0i:10.3390/catal6090132

S14 of S14

Peak Time-(min) Area+(%)
4j i 21.45 64.01
2! 23.83 35.99
Peak Time-(min) Area:(%)
4k 1 11.82 41.25
2 12.59 58.75
Peak Time-(min) Area:(%)
4] 1 8.64 40.66
2 9.89 59.34

Figure S3. HPLC data of 4a-1.



