
 
 
 
 
 
 
 
 
 
 
 
 
 

Supporting Information 
 

For 
 
 

Synthetic Analogues of the Active Site of the A-
cluster of Acetyl Coenzyme A Synthase/CO 
Dehydrogenase: Syntheses, Structures, and 

Reactions with CO 
 

 

Todd C. Harrop,a Marilyn M. Olmstead,b and Pradip K. Mascharak*a 

 
 
 
 
 
 
 
 
 
 
 
 
 
      S1



cm-1

1000200030004000

νco = 1997 cm
-1

νco = 1538 cm-1

νco = 1538 cm-1

 
Figure S1.  FTIR spectrum of [Ni(dppe)Ni(PhPepS)] (10, top panel) and 
[NiI(dppe)(CO)Ni(PhPepS)]- (10red-CO, bottom panel) in KBr matrix. 

 
S2 



T
ab

le
 

1.
 

 
Su

m
m

ar
y 

of
 

C
ry

st
al

 
D

at
a 

an
d 

In
te

ns
it

y 
C

ol
le

ct
io

n 
an

d 
St

ru
ct

ur
e 

R
ef

in
em

en
t 

Pa
ra

m
et

er
s 

fo
r 

(E
t 4

N
) 2

[N
i(

Ph
Pe

pS
)]

 
(2

),
 

(E
t 4

N
)[

C
u(

ne
o)

N
i(

N
pP

ep
S)

]•
0.

5E
t 2

O
•0

.5
H

2O
 

(3
•0

.5
E

t 2
O

•0
.5

H
2O

),
 

(E
t 4

N
)[

C
u(

ne
o)

N
i(

Ph
Pe

pS
)]

•H
2O

 
(4

•H
2O

),
 

(E
t 4

N
) 2

[N
i{

N
i(

N
pP

ep
S)

} 2
]•

D
M

F 
(5

•D
M

F)
, 

(E
t 4

N
) 2

[N
i(

D
M

F)
2{

N
i(

N
pP

ep
S)

} 2
]•

3D
M

F 
(6

•3
D

M
F)

, 
(E

t 4
N

) 2
[N

i(
D

M
F)

2{
N

i(
Ph

Pe
pS

)}
2]

 
(8

),
 

[N
i(

dp
pe

)N
i(

Ph
Pe

pS
)]

•C
H

2C
l 2

 (
10

•C
H

2C
l 2

) 
 

Pa
ra

m
et

er
s

 
 

 

2 
3•

0.
5E

t 2
O

•0
.5

H
2O

 
4•

H
2O

 
5•

D
M

F 
6•

3D
M

F 
8 

10
•C

H
2C

l 2
 

 f
or

m
ul

a 
C

36
H

52
N

4O
2S

2N
i 

C
49

H
49

.5
N

5O
3S

2C
uN

i
 

 
C

42
H

46
N

5O
3S

2C
uN

i 
C

67
H

74
N

7O
5S

4N
i 3

 
C

79
H

10
3N

11
O

9S
4N

i 3
 

C
62

H
78

N
8O

6S
4N

i 3
 

C
47

H
38

N
2O

2P
2S

2C
l 2

N
i 2

 

m
ol

 w
t 

69
5.

65
 

93
0.

80
  

 
85

5.
21

 
13

61
.7

0 
16

55
.0

9 
13

35
.6

9 
97

7.
17

 
cr

ys
t 

co
lo

r,
 

ha
bi

t 

re
d 

ne
ed

le
 

re
d 

pl
at

e 
re

d 
ne

ed
le

 
bl

ac
k 

bl
oc

k 
re

d 
pa

ra
lle

le
pi

pe
d 

re
d 

bl
oc

k 
bl

ac
k 

pr
is

m
 

T
, K

 
90

(2
) 

93
(2

) 
90

(2
) 

90
(2

) 
13

0(
2)

 
90

(2
) 

90
(2

) 
cr

ys
t s

ys
t 

m
on

oc
lin

ic
 

tr
ic

lin
ic

 
or

th
or

ho
m

bi
c 

m
on

oc
lin

ic
 

m
on

oc
lin

ic
 

m
on

oc
lin

ic
 

m
on

oc
lin

ic
 

sp
ac

e 
gr

ou
p 

 
P2

1/
n 

PĪ
 

Pn
a2

1 
P2

1/
c 

P2
1/

c 
P2

1/
c 

P2
1/

n 

a,
 Å

 
 

12
.6

12
6(

9)
 

12
.4

27
6(

18
) 

 
19

.9
27

6(
7)

 
18

.6
35

3(
15

) 
17

.0
09

(3
) 

12
.2

14
1(

15
) 

14
.0

65
6(

5)
 

b,
 Å

 
19

.7
23

9(
14

) 
17

.4
82

(2
) 

20
.5

44
6(

7)
 

20
.2

11
9(

17
) 

13
.0

88
2(

16
) 

15
.5

33
2(

17
) 

17
.3

24
9(

6)
 

c,
 Å

 
 

14
.6

25
1(

10
) 

22
.7

92
(3

) 
9.

39
13

(3
) 

17
.3

24
1(

14
) 

37
.0

76
(4

) 
16

.2
97

8(
19

) 
17

.5
37

0(
6)

 
α,

 d
eg

 
90

 
10

8.
53

5(
4)

 
90

 
90

 
90

 
90

 
90

 
β,

 d
eg

  
10

6.
90

0(
10

) 
93

.1
98

(6
) 

90
 

11
0.

88
7(

3)
 

10
1.

90
2(

12
) 

97
.6

38
(3

) 
90

.6
10

(3
) 

γ,
 d

eg
 

 
90

 
11

0.
09

2(
6)

 
90

 
90

 
90

 
90

 
90

 
V

, Å
3  

 
34

21
.0

(4
) 

43
32

.9
(1

0)
 

38
44

.8
(2

) 
28

16
.1

(1
3)

 
80

76
.0

(2
) 

30
64

.7
(6

) 
42

73
.3

(3
) 

Z
 

4 
4 

4 
4 

4 
2 

4 
d c

al
cd

, 
g·

cm
-3

 
1.

35
1 

1.
42

9 
1.

47
7 

1.
48

4 
1.

36
1 

1.
44

7 
1.

51
9 

A
bs

 c
oe

ff
, 

µ,
 m

m
-1

 
0.

72
8 

1.
07

0 
1.

19
9 

1.
11

2 
2.

27
7 

1.
10

6 
1.

22
1 

G
O

F[a
]  

on
 

F2  
 

1.
01

0 
1.

00
8 

1.
08

6 
1.

05
2 

1.
00

4 
1.

08
9 

1.
00

1 

R
1,

[b
]  %

 
4.

49
 

5.
64

 
2.

80
 

4.
99

 
4.

60
 

6.
44

 
3.

12
 

w
R

2,
[c

]  %
 

10
.2

9 
12

.1
9 

6.
75

 
12

.1
5 

10
.1

3 
13

.0
3 

7.
23

 
 a  G

O
F 

=
 [

Σ[
w

(F
o2  -

 F
c2 )2 ]/

M
 -

 N
)]

1/
2  (

M
 =

 n
um

be
r 

of
 r

ef
le

ct
io

ns
, N

 =
 n

um
be

r 
of

 p
ar

am
et

er
s 

re
fi

ne
d)

.  
b 

R
1 

=
 Σ

 
F

o
 -

 
F c
 
/

 Σ
 

F o


; 
c  w

R
2 

=
 

[Σ
[w

(F
o2  -

 F
c2 )2 ]/

 Σ
[w

(F
o2 )2 ]]

1/
2 . 

 



T
ab

le
 2

.  
Se

le
ct

ed
 B

on
d 

D
is

ta
nc

es
 [

Å
] 

an
d 

B
on

d 
A

ng
le

s 
[d

eg
] 

fo
r 

th
e 

C
om

pl
ex

es
. 

 C
om

pl
ex

 2
 

 
 

C
om

pl
ex

 3
 

 
 

 
 

C
om

pl
ex

 4
 

 
 

 
N

i-
N

1 
1.

90
8(

3)
 

 
N

i1
-C

u1
 

3.
07

4(
4)

 
N

3-
C

u1
-S

2 
12

2.
17

(1
4)

 
 

N
i1

-C
u1

 
3.

14
35

(2
) 

N
3-

C
u1

-S
2 

11
7.

85
(4

) 
N

i-
N

2 
1.

90
6(

3)
 

 
N

i1
-N

1 
1.

88
9(

5)
 

N
4-

C
u1

-S
2 

11
5.

89
(1

4)
 

 
N

i1
-N

1 
1.

91
15

(1
3)

 
N

4-
C

u1
-S

2 
11

3.
79

(4
) 

N
i-

S1
 

2.
16

47
(1

0)
 

 
N

i1
-N

2 
1.

90
8(

4)
 

S1
-C

u1
-S

2 
87

.4
6(

6)
 

 
N

i1
-N

2 
1.

89
58

(1
1)

 
S1

-C
u1

-S
2 

83
.8

69
(1

4)
 

N
i-

S2
 

2.
15

18
(1

0)
 

 
N

i1
-S

1 
2.

18
75

(1
5)

 
O

1-
C

7-
N

1 
12

4.
5(

5)
 

 
N

i1
-S

1 
2.

18
89

(4
) 

O
1-

C
7-

N
1 

12
5.

61
(1

6)
 

C
7-

O
1 

1.
24

9(
4)

 
 

N
i1

-S
2 

2.
20

25
(1

6)
 

O
1-

C
7-

C
6 

11
7.

0(
5)

 
 

N
i1

-S
2 

2.
18

55
(4

) 
O

1-
C

7-
C

6 
11

7.
64

(1
5)

 
C

7-
N

1 
1.

36
8(

4)
 

 
C

u1
-N

3 
2.

03
7(

5)
 

N
1-

C
7-

C
6 

11
8.

4(
5)

 
 

C
u1

-N
3 

2.
01

94
(1

4)
 

N
1-

C
7-

C
6 

11
6.

56
(1

4)
 

N
2-

N
i-

N
1 

85
.5

2(
11

) 
 

C
u1

-N
4 

2.
05

7(
4)

 
C

1-
S1

-N
i1

 
10

1.
19

(1
8)

 
 

C
u1

-N
4 

2.
08

94
(1

4)
 

C
1-

S1
-N

i1
 

99
.0

6(
5)

 
N

2-
N

i-
S2

 
95

.6
5(

8)
 

 
C

u1
-S

1 
2.

26
69

(1
6)

 
 

 
 

C
u1

-S
1 

2.
24

96
(4

) 
 

 
N

1-
N

i-
S2

 
17

8.
83

(8
) 

 
C

u1
-S

2 
2.

31
98

(1
6)

 
 

 
 

C
u1

-S
2 

2.
35

08
(4

) 
 

 
N

2-
N

i-
S1

 
17

4.
80

(9
) 

 
C

7-
O

1 
1.

25
2(

7)
 

 
 

 
C

7-
O

1 
1.

25
1(

2)
 

 
 

N
1-

N
i-

S1
 

94
.6

2(
8)

 
 

C
7-

N
1 

1.
34

5(
7)

 
 

 
 

C
7-

N
1 

1.
34

8(
2)

 
 

 
S2

-N
i-

S1
 

84
.2

1(
4)

 
 

N
1-

N
i1

-N
2 

88
.7

5(
19

) 
 

 
 

N
2-

N
i1

-N
1 

84
.3

9(
5)

 
 

 
C

1-
S1

-N
i 

10
6.

53
(1

1)
 

 
N

1-
N

i1
-S

1 
89

.2
7(

14
) 

 
 

 
N

2-
N

i1
-S

2 
92

.5
3(

4)
 

 
 

O
1-

C
7-

N
1 

12
3.

9(
3)

 
 

N
2-

N
i1

-S
1 

17
7.

81
(1

5)
 

 
 

 
N

1-
N

i1
-S

2 
16

8.
98

(5
) 

 
 

O
1-

C
7-

C
6 

11
6.

2(
3)

 
 

N
1-

N
i1

-S
2 

17
8.

18
(1

4)
 

 
 

 
N

2-
N

i1
-S

1 
17

8.
12

(4
) 

 
 

N
1-

C
7-

C
6 

11
9.

8(
3)

 
 

N
2-

N
i1

-S
2 

89
.5

0(
14

) 
 

 
 

N
1-

N
i1

-S
1 

93
.7

3(
4)

 
 

 
 

 
 

S1
-N

i1
-S

2 
92

.4
9(

6)
 

 
 

 
S2

-N
i1

-S
1 

89
.3

35
(1

5)
 

 
 

 
 

 
N

3-
C

u1
-N

4 
82

.6
6(

18
) 

 
 

 
N

3-
C

u1
-N

4 
82

.0
8(

5)
 

 
 

 
 

 
N

3-
C

u1
-S

1 
12

9.
80

(1
4)

 
 

 
 

N
3-

C
u1

-S
1 

14
0.

13
(4

) 
 

 
 

 
 

N
4-

C
u1

-S
1 

12
2.

59
(1

4)
 

 
 

 
N

4-
C

u1
-S

1 
12

1.
41

(4
) 

 
 

         



T
ab

le
 2

 (
co

nt
in

ue
d)

.  
Se

le
ct

ed
 B

on
d 

D
is

ta
nc

es
 [

Å
] 

an
d 

B
on

d 
A

ng
le

s 
[d

eg
] 

fo
r 

th
e 

C
om

pl
ex

es
. 

 
C

om
pl

ex
 5

 
 

 
 

 
C

om
pl

ex
 6

 
 

 
 

N
i1

-N
i2

 
3.

24
10

(7
) 

S1
-N

i2
-S

2 
84

.5
2(

4)
 

 
N

i1
-N

i2
 

3.
37

4(
4)

 
O

5-
N

i2
-O

6 
85

.6
0(

12
) 

N
i2

-N
i3

 
3.

21
28

(7
) 

S3
-N

i2
-S

4 
84

.6
7(

4)
 

 
N

i2
-N

i3
 

3.
37

5(
4)

 
O

5-
N

i2
-S

2 
99

.5
5(

9)
 

N
i1

-N
1 

1.
88

4(
3)

 
S1

-N
i2

-S
4 

17
7.

97
(4

) 
 

N
i1

-N
1 

1.
89

8(
3)

 
O

6-
N

i2
-S

2 
91

.2
7(

8)
 

N
i1

-N
2 

1.
88

2(
3)

 
S2

-N
i2

-S
4 

96
.0

7(
4)

 
 

N
i1

-N
2 

1.
88

7(
3)

 
O

5-
N

i2
-S

4 
91

.8
2(

9)
 

N
i1

-S
1 

2.
18

20
(1

1)
 

O
1-

C
7-

N
1 

12
6.

4(
4)

 
 

N
i1

-S
1 

2.
18

28
(1

2)
 

O
6-

N
i2

-S
4 

97
.6

9(
9)

 
N

i1
-S

2 
2.

18
95

(1
0)

 
O

1-
C

7-
C

6 
11

7.
8(

4)
 

 
N

i1
-S

2 
2.

16
97

(1
3)

 
S2

-N
i2

-S
4 

16
6.

05
(5

) 
N

i2
-S

1 
2.

23
31

(1
0)

 
N

1-
C

7-
C

6 
11

5.
6(

3)
 

 
N

i2
-O

5 
2.

05
3(

3)
 

O
5-

N
i2

-S
3 

17
1.

31
(9

) 
N

i2
-S

3 
2.

23
23

(1
1)

 
C

1-
S1

-N
i1

 
87

.7
2(

13
) 

 
N

i2
-O

6 
2.

07
0(

3)
 

O
6-

N
i2

-S
3 

96
.1

5(
9)

 
N

i2
-S

2 
2.

23
54

(1
1)

 
 

 
 

N
i2

-S
1 

2.
48

77
(1

3)
 

S2
-N

i2
-S

3 
88

.9
4(

4)
 

N
i2

-S
4 

2.
24

64
(1

0)
 

 
 

 
N

i2
-S

3 
2.

44
95

(1
2)

 
S4

-N
i2

-S
3 

79
.5

2(
4)

 
C

7-
O

1 
1.

24
8(

5)
 

 
 

 
N

i2
-S

2 
2.

41
12

(1
3)

 
O

5-
N

i2
-S

1 
98

.7
2(

9)
 

C
7-

N
1 

1.
34

8(
5)

 
 

 
 

N
i2

-S
4 

2.
43

02
(1

3)
 

O
6-

N
i2

-S
1 

17
0.

41
(9

) 
N

2-
N

i1
-N

1 
89

.1
6(

14
) 

 
 

 
C

7-
O

1 
1.

25
4(

5)
 

S2
-N

i2
-S

1 
79

.6
1(

4)
 

N
2-

N
i1

-S
1 

17
0.

96
(1

0)
 

 
 

 
C

7-
N

1 
1.

35
4(

5)
 

S4
-N

i2
-S

1 
90

.7
6(

4)
 

N
1-

N
i1

-S
1 

91
.7

0(
11

) 
 

 
 

N
2-

N
i1

-N
1 

87
.9

9(
15

) 
S3

-N
i2

-S
1 

80
.8

7(
4)

 
N

2-
N

i1
-S

2 
91

.5
1(

10
) 

 
 

 
N

2-
N

i1
-S

2 
89

.3
9(

11
) 

O
1-

C
7-

N
1 

12
4.

8(
4)

 
N

1-
N

i1
-S

2 
17

4.
89

(1
1)

 
 

 
 

N
1-

N
i1

-S
2 

17
5.

73
(1

1)
 

O
1-

C
7-

C
6 

11
7.

6(
4)

 
S2

-N
i1

-S
1 

86
.8

5(
4)

 
 

 
 

N
2-

N
i1

-S
1 

17
7.

93
(1

1)
 

N
1-

C
7-

C
6 

11
7.

6(
4)

 
S3

-N
i2

-S
1 

94
.5

8(
4)

 
 

 
 

N
1-

N
i1

-S
1 

90
.3

3(
11

) 
C

1-
S1

-N
i1

 
97

.6
7(

14
) 

S3
-N

i2
-S

2 
17

5.
61

(4
) 

 
 

 
S2

-N
i1

-S
1 

92
.2

2(
5)

 
 

 
 



T
ab

le
 2

 (
co

nt
in

ue
d)

.  
Se

le
ct

ed
 B

on
d 

D
is

ta
nc

es
 [

Å
] 

an
d 

B
on

d 
A

ng
le

s 
[d

eg
] 

fo
r 

th
e 

C
om

pl
ex

es
. 

 
C

om
pl

ex
 8

 
 

 
 

 
C

om
pl

ex
 1

0 
 

 
 

N
i1

-N
i2

 
3.

40
30

(8
) 

O
3A

-N
i2

-S
1A

 
93

.6
5(

18
) 

 
N

i1
-N

i2
 

2.
82

55
(4

) 
S1

-N
i1

-N
i2

 
51

.1
98

(1
5)

 
N

i1
-N

1 
1.

89
8(

5)
 

O
3-

N
i2

-S
1A

 
86

.3
5(

18
) 

 
N

i1
-N

1 
1.

89
09

(1
7)

 
P1

-N
i2

-P
2 

86
.1

8(
2)

 
N

i1
-N

2 
1.

89
5(

5)
 

O
3A

-N
i2

-S
1 

93
.6

5(
18

) 
 

N
i1

-N
2 

1.
88

95
(1

7)
 

P1
-N

i2
-S

1 
99

.1
3(

2)
 

N
i1

-S
1 

2.
18

80
(1

8)
 

O
3-

N
i2

-S
1 

18
0.

00
(1

8)
 

 
N

i1
-S

1 
2.

15
58

(5
) 

P2
-N

i2
-S

1 
17

3.
53

(2
) 

N
i1

-S
2 

2.
15

65
(1

8)
 

S1
A

-N
i2

-S
1 

84
.1

5(
18

) 
 

N
i1

-S
2 

2.
14

38
(5

) 
P1

-N
i2

-S
2 

17
2.

59
(2

) 
N

i2
-O

3 
2.

06
3(

5)
 

O
3A

-N
i2

-S
2 

95
.8

5(
18

) 
 

N
i2

-P
1 

2.
17

81
(6

) 
P2

-N
i2

-S
2 

99
.4

4(
2)

 
N

i2
-O

3A
 

2.
06

3(
5)

 
O

3-
N

i2
-S

2 
10

3.
50

(5
) 

 
N

i2
-P

2 
2.

18
16

(6
) 

S1
-N

i2
-S

2 
75

.5
85

(1
9)

 
N

i2
-S

1 
2.

44
12

(1
6)

 
S1

A
-N

i2
-S

2 
76

.5
0(

5)
 

 
N

i2
-S

1 
2.

23
54

(6
) 

P1
-N

i2
-N

i1
 

13
1.

45
2(

18
) 

N
i2

-S
1A

 
2.

44
12

(1
6)

 
S1

-N
i2

-S
2 

95
.8

5(
18

) 
 

N
i2

-S
2 

2.
24

13
(5

) 
P2

-N
i2

-N
i1

 
12

4.
84

2(
18

) 
N

i2
-S

2 
2.

45
37

(1
8)

 
O

3A
-N

i2
-S

2A
 

84
.1

5(
18

) 
 

C
7-

O
1 

1.
24

4(
3)

 
S1

-N
i2

-N
i1

 
48

.7
25

(1
4)

 
N

i2
-S

2A
 

2.
45

38
(1

8)
 

O
3-

N
i2

-S
2A

 
76

.5
0(

5)
 

 
C

7-
N

1 
1.

35
9(

3)
 

S2
-N

i2
-N

i1
 

48
.3

87
(1

4)
 

C
7-

O
1 

1.
25

1(
8)

 
S1

A
-N

i2
-S

2A
 

10
3.

50
(5

) 
 

N
2-

N
i1

-N
1 

86
.7

9(
8)

 
O

1-
C

7-
N

1 
12

3.
6(

2)
 

C
7-

N
1 

1.
33

6(
9)

 
S1

-N
i2

-S
2A

 
18

0.
00

(1
8)

 
 

N
2-

N
i1

-S
2 

97
.2

9(
5)

 
O

1-
C

7-
C

6 
11

7.
44

(1
9)

 
N

2-
N

i1
-N

1 
85

.1
0(

2)
 

S2
-N

i2
-S

2A
 

10
0.

2(
2)

 
 

N
1-

N
i1

-S
2 

17
5.

92
(6

) 
N

1-
C

7-
C

6 
11

8.
61

(1
8)

 
N

2-
N

i1
-S

2 
93

.5
6(

16
) 

O
1-

C
7-

N
1 

12
5.

3(
6)

 
 

N
2-

N
i1

-S
1 

17
6.

58
(6

) 
C

1-
S1

-N
i1

 
11

1.
15

(7
) 

N
1-

N
i1

-S
2 

17
4.

77
(1

6)
 

O
1-

C
7-

C
6 

11
7.

1(
6)

 
 

N
1-

N
i1

-S
1 

96
.6

4(
6)

 
 

 
N

2-
N

i1
-S

1 
17

7.
42

(1
5)

 
N

1-
C

7-
C

6 
11

7.
5(

6)
 

 
S2

-N
i1

-S
1 

79
.2

9(
2)

 
 

 
N

1-
N

i1
-S

1 
92

.7
9(

17
) 

C
1-

S1
-N

i1
 

10
0.

2(
2)

 
 

N
2-

N
i1

-N
i2

 
12

6.
55

(6
) 

 
 

S2
-N

i1
-S

1 
88

.4
6(

7)
 

 
 

 
N

1-
N

i1
-N

i2
 

12
5.

67
(5

) 
 

 
O

3A
-N

i2
-O

3 
18

0.
00

(1
8)

 
 

 
 

S2
-N

i1
-N

i2
 

51
.4

12
(1

5)
 

 
 



 


