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SUMMARY 

Whereas Cos(CO)s and RNC (R = Me, Et, and Cy) react to give mixtures of 
[(RNC)s Co] (COG ] and the covalent, carbonyl-bridged 
[(RNC&$O~(CO)~_~] derivatives (m = I-3), [(z-dienyl)Fe(CO)s] 2 give only 
[(lr-dienyI)aFe2(CO)4_,(CNR),] complexes (dienyl = C5H5, Me&H4 and C9H7 ; 
n = 1-2) that exist in solution as mixtures of cis- and trans-CO- and RNC-bridged 
tautomers with the J,&NC species decreasing in importance as the bulk of R in- 
creases. 

We have reinvestigated the reaction of Coz(CO)s with isocyanides, and have 
found that at room temperature a series of [(RNC),Coa (CO)s_m] complexes are formed 
as well as the previously reported [(RNQ5Co] [COB] salts”* (R = Me, Et, and Cy; 
m = l-3). The covalent compounds contain terminal CO, bridging CO, and terminal 
RNC ligands (Table 1). COALS gives a range of similar complexes as well as others 
which we have not identified, but with [(PhsP)Co(CO),] *, only 

[(I’hsP)2Co(CNR)a] [Co(CO),] salts were obtained. 
Isocyanides will replace one 3--5 , or two CO ligands of [(n-dienyl)Fe(CO)z] z 

compounds. In sohrtion, the [(lr-dienylb Fez (CO),_n(CNR)n] derivatives (dienyl = 
Cs Hs , Me& H4, or C9H7 ; n = 1 or 2) exist as mixtures of tautomers in equilibria which 
depend on the solvent, temperature, and R (Table I). Increasing the bulk of R brings 
about a decrease in the importance of those isomers of the monosubstituted complexes 
v&i&r have a bridging RNC group as these would be destabilized by the increasing steric 
interaction of R with a (X-C, HS)Fe(CO) moiety. When the isocyanide is terminally 
coordinated, such an interaction is not possible. A similar effect appears to operate 
when r. = 2. In the case of [(n-Cr,Hs)2F~(CO)s(CNBz)], it is probably the electronic 



T
A
B
L
E
1
 

c
)
 

g
 

IN
F

R
A

R
E

D
 S
P

E
C

T
R

A
 O
F

 S
O

M
E

 C
O

B
A

L
T

 A
N

D
 IR

O
N

 C
O

M
P

L
E

X
E

S
 

W
IT

H
 IS

O
C

Y
A

N
ID

E
 L
IC

A
N

D
S

 IN
 H

E
X

A
N

E
 S
O

L
U

T
IO

N
 

A
bs

ot
pt

io
n 

ba
nd

s a
 

(C
yN

C)
Co

, 
(C

O
),

 
18

35
(1

0)
 

18
42

t9
.3

) 
18

76
(0

.7
) 

19
96

(8
,3

) 
20

14
(1

4.
7)

 
20

28
(3

1.
0)

 
20

64
(7

.0
) 

20
67

(7
.0

) 
21

56
(4

.2
, b

r)
 ’ 

(C
Y

N
C

),
 C
o,

 (C
O

),
 

18
22

@
.3

) 
18

30
(1

0)
 

18
63

(0
.5

) 
19

82
(9

.3
) 

20
02

(1
6.

8)
 

20
12

(2
3.

0)
 

20
41

(6
.2

) 
21

43
c8

.3
, Ix

)’ 
(C

Y
N

C
),

C
~

,(
C

Q
, 

[(
C

yN
C

),
C

o)
 b
C
C
O
,
,
~
 

18
10

(1
0)

 
18

17
19

.8
) 

19
67

(1
0)

 
19

75
(1

01
7)

 1
99

1(
11

.5
) 

19
97

(1
3.

6)
 

20
18

G
.8

) 
21

29
(1

2.
0,

 br
) ’

 

17
20

(1
2,

0)
 d 

18
03

(1
9.

5)
 d 

18
89

t8
.0

) 
21

22
(7

.7
) ’

 
21

S
3(

10
)’ 

21
79

(5
.6

) c
 

(n
--

C
, H

, )
, F

e,
 (C

O
),

 (C
N

B
z)

 
17

37
(5

.9
) d

 
17

72
00

) 
17

74
(1

0)
 

18
02

(4
.7

) d
 

19
53

(3
3.

2)
 

19
99

(3
7.

4)
 d 

21
19

&
l, 

br
) c

 
(n

-C
,H

,)
,~

e:
e,

(C
O

),
(C

N
M

c)
 

19
53

(1
4.

8)
 

19
99

(1
1,

3)
 d 

21
34

c2
.7

, b
r)

 c 
(P

C
,H

,)
,F

C
~

 (C
O

),
 (C

N
E

t)
 

17
41

(2
.0

) d
 

(n
-C

,H
,)

,‘I
;e

,(
C

O
),

(C
N

B
u

-i
) 

17
31

(1
.4

) d
 

17
73

(1
0)

 
17

99
(3

J)
d 

19
53

(1
1.

3)
 

19
98

(7
#2

) d
 

21
27

t2
.7

, b
r)

 c
 

17
40

(0
”5

) d
 

17
75

(1
0)

 
17

98
(2

.1
) ’ 

19
53

t8
.7

) 
19

97
(4

,3
) d

 
21

22
(1

.9
, b

r)
 c 

(n
-C

sH
,)

,~
ee

,(
C

O
),

(C
N

C
y)

 
17

72
(1

0)
 

18
01

(1
.0

) d
 

19
52

t6
.3

) 
19

96
0.

7)
 d

 
21

12
U

.6
, b

r)
 c 

(~
C

,H
,)

,F
e~

e,
(C

O
),

(C
N

B
u

-t
) 

17
20

(2
1.

4)
 dt

E
 

17
71

(1
0)

 
17

96
(s

h
) 

19
52

l6
.8

) 
20

72
(1

.0
) ’ 

21
08

(1
.7

, b
r)

 c 
(n

-C
,H

,)
,P

e,
(C

O
),

(C
N

M
c)

, 
19

90
(2

9#
0)

 e 
(~

-C
,H

,)
,I

~
~

,(
C

O
),

(C
N

C
Y

),
 

16
97

U
O

.l
) d

tc
 

17
84

(1
0)

 d 
17

83
(1

0)
 d 

19
44

(1
5.

3)
 

19
53

(1
3.

2)
’ 

21
27

(4
.4

, b
r)

 G
d 

19
41

(1
3.

4)
 

19
51

(7
.1

) e
 

19
87

c4
.7

) ’ 
21

11
 (5

.2
, b

r)
 ‘J

d 
.-

 
a 

P
ea

k
 po

si
ti

on
s (

cm
”’

 )
 w

it
h

 re
la

ti
ve

 pe
ak

 h
ei

gh
ts

 in
 p

ar
en

th
es

es
. 6 
C

y 
=

 c
yc

lo
h

ex
yl

, i-
B

U
 =
 is

ob
u

ty
l,

 t-
B

e =
 t

er
t-

bu
ty

l an
d 

B
Z

 =
: b

an
+

 
’ 

D
ue

 t
o 

te
rm

in
al

 u
(C

N
) v

ib
ra

ti
on

s;
 

br
 =

 b
ro

ad
, d

 D
u

e s
ol

el
y o

r 
in

 p
as

t t
o 

sp
ec

ie
s c

on
ta

in
in

g o
n

e 
br

id
gi

n
g is

oc
ya

n
id

c l&
an

d.
 e 
D

u
e s

ol
el

y o
r 

in
 p

ar
t t

o 
sp

ec
ie

s c
on

ta
in

in
g tw

o 
br

id
gi

n
g is

oc
ya

n
id

e li
ga

n
ds

, 



PRELIMINARY COMMUNICATION c35 

effects of the benzyl group which cause the cl-RNC species to be so important. The 
shapes of the absorption bands due to the terminal and bridging v(W) vibrations of the 
monosubstituted complexes are consistent with cis and trans forms of both the terminal 
and bridged isocyanide species. In the spectrum of [(nCs H5 &, F+ (CO), (CNESu-t)] , 

the terminal z&N) absorption band may be resolved into its two components. 
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