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Summary 

Reactions of metal carbonyl amons with mudoyl hahdes provide a conve- 
ment route for the preparation of orga?ometallic complexes containing both 
v1 - and 17’ -Immoacyl hgands With poorer nucleophlles such as tetracarbonyl 
cobalt&e anion, coupling of lmldoyl groupings becomes important This is 
illustrated by the molecule Co, (CO), (P(CH,), C6 H5 ) {(C, H5 )CN(Cs HS ) I2 
which has been crystallographlcally analyzed 

Recent studies of isocyamde msertlon reactions have revealed new and 
unusual features of the coordmatron behavror of immoacyl hgands [P-4] _ 
This hgand has now been shown to bond effectively 111 both p1 - and v2 -strut- 
tural arrangements To further our studies of both structural and reaction 
chemistry of thus hgand, we wish to report that we have now ldentlfled a new 
route for then preparation It appears to have considerable scope and generality, 
but is subject to certain hmltatrons as wrll be described below. 

Presently established routes for the synthesis of iminoacyl hgands mclude. 
(1) msertlon of isocyanides into metal-carbon bonds [ 51; (2) nucleophrhc 
attack on rsocyanide ligands [ 5] ; and (3) oxldative additions of imidoyl 
chlorides [S] . We have now found that metal carbonyl anions react with 
lmldoyl chlorides to produce good yields of new complexes containmg the 
immoacyl hgand 

‘t5-C5H5’ M tCO),- + ($-C5HzJMKO)x(~'- C6HgCNC6H5) (1 ) 

cr,sa-r-l= w,r= 3. II.?ZU_M = Fe,x = 2 mTl?I-M= Nt X=1) 





c41 

Flp 1 molecular StNCt- of Co, CCO), U’<CH, )x c, H, ) fCC, H, XNK, H, ) ), 

CL (CO)Rh CC(Cd H, )N(CHs )C(C, HS )N(CH3 ) ) which was formed m the reac- 
tion of [Rh(CO), Cl] 2 with C, H5 (Cl)CN(CH3 ) [ 7 J 

While various mechamsms can be proposed for the formatron of XII and XIII 
the one we presently prefer is shown m Scheme 1. 

Step 1 is a nucleophrhc replacement of chlonde by the tetracarbonylcobaltate 
amon and is analogous to the reactions of the previous anions, I--IV. Step 2 
involves a nucleophilic attack of the nitrogen atom of the complex on a second 
molecule of unldoyl chloride. This 1s analogous to the well-known self-conden- 
sation reaction that has been demonstrated for C-alkyl imidoyl halides 18 3 _ 
Attack of a second tetracarbonyl cobaltate amon on the carbon atom contaln- 
ing the previous tetracarbonyl cobalt group (step 3), is followed an ehminatron 
of carbon monoxide, formation of the cobalt--cobalt bond and the bridging 
carbonyl group (step 4). Fmally. the mtrogen atom of the external imino group 
displaces carbon monoxide and coordinates to one of the cobalt atoms (step 5) 

Studies have shown that acyl hahdes readily react with metal carbonyl 
anions to form complexes containing acyl hgands [9] On the other hand, VW 
halides are quite unreactive [9]. Our results show that lmidoyl halides seem to 
have an intermedrate reactivity_ Wrth stronger nucleophlles (I-IV) they react to 
form complexes contammg nnmoacyl ligands whrle wrtb weaker nucleophlies 
(V) [9] unusual coupling reactions become important 
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TABLE1 

FRACTIONALATOMICCOORDINATESFORCO,<CO),<P<CH,),C,H,)~(C,H,)CN(C,H,)~, 

Atom x/o y/b Z/C 

CO(l) 
COG3 
P 

O(1) 
al) 
O(2) 
cca 
O(3) 
cc31 
O(4) 
C(4) 
00) 
CW 
C<57) 
cG8) 
N(l) 
N(2) 
C(5) 
CW 
C(ll) 
cc121 
ca3> 
ca4) 
CUS) 
C(l6) 
C(21) 
cc=?> 
C<23) 
c(24) 
C(25) 
c(26) 
cc311 
Cc321 
cc331 
c<34> 

CC351 
C(36) 
C<-tl) 
~1x42) 

c<43> 

CW=%I 
CC451 
(x46) 
C<Sl) 

CC521 
cc531 
C(541 
a551 

CC561 

008364ClO) 
-008845(10) 
014509(21) 
00911<5) 
00507(8) 

-00052<6) 
00286(8) 

-01544~7~ 
-01316<8) 
-01939(6) 
-f_IlS10(8) 
03043(6> 
02154(8> 
01926(g) 
02645(8) 

-01895(6) 
-00637<6> 
-0X604(7) 
00004i7) 

-02848(7) 
-03728t9) 
-04635aO) 
-04603aO) 
-03761(10) 
-0984618> 
--02285(7) 
-033x3(8> 
-0400lilb) 
-03657(10) 
-02674(10) 
-01977(S) 
-OOl84(7> 
-00746(8) 
-00273<9) 
00725<9> 
01311(8) 
00854(7) 
0 0445[7> 

-0 0194<8> 
00130(9) 
01071(99) 
01716(S) 
01419(8) 
005X2(8) 

-00367(11) 
-01144(12) 
--00939(9) 
-00130(11) 
00596<10) 

02007418) 
021328(8) 
032279(16) 
03119(4) 
02645(6) 
01507<5) 
01687<6) 
O_l873(5) 
01981<7) 
03800(S) 
03138(7) 
01312(S) 
01586(7) 
03123(7) 
03661(7) 
01503(5) 
00460<5> 
00723(6) 
01087<6) 
01880(6) 
02132(7) 
02524<8) 
02631<8) 
02399(8) 
02001(7) 
00150(6) 

-00095<6> 
-00609(8) 
-00827(8) 
-00616(S~ 
-00110(7) 
-00371(6~ 
-0_1112<7> 
-01890(7> 
--01911(7) 
-01187(7) 
-00407<6) 
0070-i(6) 
OOlOO<S> 

-00211<7) 
00085~1) 
00675(7) 
00983(6) 
04117<6) 
0_4106<9) 
04812<10) 
05458(g) 
0 5472<10) 
04797(7) 

017887[6) 
023512<7) 
013770(14) 
03048<3) 
02604(S) 

00361<4) 
00936<5) 
03769<4) 
03181(5) 
02142(4) 
02202(5) 
02009<4) 
01948<5) 
00491<6) 
01905(S) 
01630(P) 
01850<4) 
01494(5) 
02292(4) 
01227<5) 
01578(6) 
01160<6) 
00486(7) 
00120(6) 
00513<5) 
OlOlO(5) 
01283<5) 
00753(7) 
00115(7) 

--00084(6) 
00374(S) 
01720(5) 
01806~6~ 
01628<6) 
0X385(6) 
01314<6) 
01461<5) 
02990<5) 
03314(5) 
03988<6> 
04359(6) 
04071(6) 

0 33816) 
01283<5) 
00778(7) 
00731(81 
01189(8) 
01708<8) 
01747<6) 
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