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TABLE 1 

7T-N-Heterocycle derivatives of manganese carbonyl 

M.P. 
Physical 

Complex Colour measure-
( 0 c) 

ments a Ref. 

i 

R4 Rl 
. J 

j 
l 

I 
R2 l I . 

Mn (C0) 3 
I 
I 

(}'I j 

Rl R2 R3 R4 
. i 

··: 
I 

(I) H 
. i 

H H H orange 40.5-41 1,2 9,11,12 I 
I 
! 

(II) CH 3 
H H H 11 

i 

45-50b 
' 

(III) CH 3 H CH 3 
H 2 11,13 

(IV) CH 3 H H CH 3 25.5-26 2 11 ,13 
; 
; 

I .. 
( V) CH 3 CH 3 CH 3 

CH 3 35-36 11 

(VI) CH 3 COCH 3 H H yellow 67.5-68 1,2 13,14 

(VII) CH 3 COCH 3 CH 3 
H yellow 44.5-45 1,2 13,14 

(VIII) COOC 2H5 CH 3 CH 3 COOC 2H5 
c ·1 

- 14 

(IX) CHO H H H 
c 1 4 .. 

(X) COCH
3 H H H yellow 60-70 dec. c 

14 
" 



(XI) 

(XII) 

(XIII) 

(XIV) 

(XV) 

(0 
I 
I 

rt' CO CO MPh3 

Rl 

CH 3 

CH 3 

Complex 

M 

p 

As 

Sb 

R2 

H 

CH 3 

TABLE 1 continued 

Colour 

yellow 175-177 

yellow 170-171 

yellow 156-157 

orange 91.5-92 

Physical 

measure­
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1,2 

1,2 

1,2 

1,2 

c -
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12 

12 

12 
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TABLE 1 continued 

M.P. 
Complex Colour 

Physical 
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a ments 

... _. 

Ref. 



TABLE l continued 

Complex Colour 

(XXII) yellow oil 

I 

Mn(C0) 3 

a 1 = infrared; 2 = n.m.r. 

b boiling point, 0.05 mm. 

c not fully characterized. 

M.P. 

( OC) 

Physical 
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a ments 
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Ref. 

14 

! 
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j 
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i 
I 
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10 

were obtained. More recently, the reaction of I with 

12 nitrosylating agents also led to decomposition of the 

starting material. However, the same workers found that 

substitution for one carbon monoxide group in I could be 

achieved with the M(Ph) 3 [M = P, As or Sb] ligands by 

ultraviolet irradiation although similar attempts with 

the acetylene derivatives, RC=CR [R = CF3 or c6H5J, only 

led to decomposition of the starting material. 

Nuclear magnetic resonance and infrared data have 

been reported for several complexes (see Table 1). A 

mass spectrometric study of the substituted phosphine 

derivatives of c4H4NMn(C0) 3 , XI- XIII, appears to be 

th 1 d d f h . k . d . h . . 15 eon y reporte stu y o t 1s 1n 1n t 1s ser1es. 

(ii) Complexes of condensed pyrrole systems and 

systems containing two or more nitrogen atoms. 

The preparation of tricarbonylmanganese derivatives 

of these types of ligands has been attempted by reaction 

of the potassium salt of the ligand and bromopentacarbonyl-

manganese in THF. Only a few stable products have been 

isolated and characterized as complexes containing a 

manganese tricarbonyl group rr-bonded to the heteroaromatic 

system in the molecule. 

Two complexes (XIV and XV) of substituted indole 

d . . h b dl3,14 b . er1vat1ves ave een reporte , ut only tr1carbonyl-

'IT-(2-methylindolyl)manganese(o) (XIV) has been fully 















Complex 

(XXXVIII) m = 4' n = 5 

(XXXIX) r:1. = n = 6 

@-y 
Cr(C0) 3 

y = 

(XL) _r:-\ 
I 

Fe(C0)
3 

(XLI) 
___r-:-LPh 

Fe(C0) 3 

TABLE 2 continued 
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34 Riemschneider has reported the isolation of the diketone 

complexes (LX and LXI), both in several isomeric forms 

(see Table 2, p. 20),as well as other novel complexes 

(LXII and LXIII). 35 The only acetylenic derivative 

reported is LXIV. 36 

It is apparent from the examples cited, that the 

kind of synthetic steps involved in their preparation are 

common to this series and to the rr-arenetricarbonylmetal 

series. However, similar steps are not observed in t h e 

1 1 . 14 d h. . fl . h 1 rr-pyrro y ser1es an t 1s 1s a re ex1on on t e re a-

tive stabilities of the metal-rr-(aromatic system) bond. 

The inclusion of the nitrogen atom adversely affects the 

stability of the rr-pyrrolylmetallocarbonyl complexes 

compared to their rr-cyclopentadienyl and rr-arene analogues. 

This may be attributed to a weakness in the metal-rr-

pyrrolyl bond, a greater tendency to decompose via t h e 

loss of carbon monoxide ligands, or a combination o f both 

of these factors. 

co co co 
\I/ 

tin 
I 

(LXV) 

/ 
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The reported trans-azulene dimanganese hexacarbonyl 

complex (LXV) is interesting in that other metallocarbonyl 

analogues (e.g. Fe, Figure 7) involve metal-metal bonding 

d . h . 37 an a c1s-stereoc em1stry. The trans disposition of 

the tricarbonylmanganese moieties was determined from an 

38 x-ray pattern. 

Figure 7. 

Only two complexes containing another metal other 

23 
than chromium have been reported, the ferrocenyl 

derivatives (LXVI and LXVII). 

The main interest in this ser1es of complexes has 

again been from a mass spectrometric point of view and 

the appropriate data are referenced in Table 2. 

(iii) Tricarbonylchromium-tricarbonylmanganese system 

The condensation of (acetylcyclopentadi enyl )tricarbonyl -

manganese(o) and tricarbonyl(formylbenzene)chromium(o) in 

ethanolic sodium hydrox ide results i n the formation of the 

bime tallic derivative, 1-[trica rbonyl-n-cyclopentadienyl-

/ 









/ 

35 

The present work investigates possible complexes 

wi t ·h a metallocarbonyl group n-bonded to either or both 

aromatic sites of certain substituted arene-derivatives 

of pyrrole. 




























































































































































































