
 

 

Supporting Information 

Protonolysis and Amide Exchange Reactions of a Three-Coordinate Cobalt 

Amide Complex Supported by an N-Heterocyclic Carbene Ligand 

 

Christopher B. Hansen,* Richard F. Jordan, and Gregory  L. Hillhouse† 

Department of Chemistry, The University of Chicago, 

929 East 57th Street, Chicago, Illinois 60637 

 

CONTENTS 

1H-NMR of IPrCoCl{N(SiMe3)2} (1)……………………………..…………………...                                                                           

1H-NMR of IPrCoCl(BHT) (2)……..………………………………………………….                                                                                     

1H-NMR of IPrCo(NHDIPP)2 (3)………………………………..……………………. 

1H-NMR of Reaction of 1 with NH2DIPP...……………….………………………….. 

1H-NMR ofVolatiles from reaction of 1 with NH2DIPP..…………….………………..   

FTIR Spectrum of 3...…………………………………………………………………..  

DC magnetic susceptibility of 3 and fit………………………………………………...                                                                                                                                                                                     

1H-NMR of IPrCoCl(NHDMP) (5)…………………………..………………………...                                                                              

Diamagnetic region of 1H-NMR of IPrCoCl(NHDMP) (5)……..……………………..                                         

References…………………………….………………………………………………..                                                              

S1 

S2 

S3 

S4 

S5 

S6 

S7 

S8-9 

S10 

S11 

S12 



 

 

* 

* * 

C
6
D

6
 

5
0
0
.1

3
 M

H
z 

*
 -

 t
ra

ce
 a

m
o
u
n
ts

 o
f 

fr
ee

 I
P

r 
an

d
  

H
N

(S
iM

e 3
) 2

 

C6D6 

S2 



 

 

* * 

C
6
D

6
 

4
0
0
.1

3
 M

H
z 

*
 -

 t
ra

ce
 a

m
o
u
n
ts

 o
f 

fr
ee

 

IP
r 

an
d
 f

re
e 

B
H

T
-H

 

C6D6 

S3 



 

 

C
D

2
C

l 2
 

4
0
0
.1

3
 M

H
z 

*
 -

 N
H

2
D

IP
P

 i
m

p
u
ri

ty
. 
 

N
o
te

 o
n
e 

se
t 

o
f 

N
H

2
D

IP
P

 r
es

o
n

an
ce

s 

o
v
er

la
p
 w

it
h
 a

 p
ro

d
u

ct
 

re
so

n
an

ce
 a

t 
1
.1

9
4
. 

12H + 6H 

6H + 3H 
impurity 

* * 

* CD2Cl2 

S4 



 

 

S5 

* 

3
 

4
 

* 
* 

* 

* 

3
 

3
 

3
 

3
 

3
 

4
 4

 4
 

4
 

4
 

4
 

4
 

3
/4

 
3
 

* 
4
 3
 

* 

d
8
-t

o
lu

en
e,

 5
0
0
.1

3
 M

H
z 



 

 

V
o
la

ti
le

s 
af

te
r 

th
e 

re
ac

ti
o
n
 o

f 
1
 w

it
h
 N

H
2
D

IP
P

. 
 

H
N

(S
iM

e 3
) 2

 w
it

h
 t

ra
ce

 o
f 

N
H

2
D

IP
P

 

d
8
-t

o
lu

en
e,

 4
0
0
.1

3
 M

H
x

 

HN(SiMe3)2 

NH2DIPP 

S6 



 

 

S7 

K
B

r 
P

el
le

t 
o
f 

C
o
m

p
o
u
n
d

 3
 



 

 

Magnetic Studies. Variable temperature dc magnetic susceptibility measurements were ob-

tained on a solid sample of 3 under a field of 1.0 T to better probe the effect of the Co---H inter-

actions.  The variable temperature magnetic susceptibility of 3 is shown as a χT vs T plot.  The 

experimental data were simulated using JulXS1 using the spin Hamiltonian:   

   (eq. 4) 

Variables used to fit the data were the isotropic gyromagnetic ratio, g, and the axial zero field 

splitting parameter, D.  Temperature independent paramagnetism (TIP), the rhombic zero field 

splitting parameter (E), intermolecular interactions (Weiss Temperature, Θ), and paramagnetic 

impurities were not considered in the fit to avoid over parameterization.  Simulation (black line 

in plot) of the data at 1.0T provided g = 2.204(1), and     = 42(1) cm-.   

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Red circles represent experimental data, and the black line corresponds to fit. 
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JulX fit output 
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