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Some Reactions of the Methiodide of 
N,N-Dimethylaminometh ylferrocene ' 

sir : 
Recently,2 ferrocene was aminomethylated to 

form N,N-dimethylaminomethylferrocene, the 
methiodide of which (I) was rearranged by po- 
tassium amide in liquid ammonia to another ter- 
tiary amine. By analogy with the benzyltrimethyl- 
ammonium ion, quaternary ion I was assumed to 
undergo the ortho substitution rearrangement. 
However, evidence has now been obtained that a 
rather unusual Stevens rearrangement occurs to 
form tertiary amine 11, the methiodide of which 
was converted by potassium amide to vinylfer- 
r ~ c e n e . ~  Amine I1 is being synthesized inde- 
pendently. The 1,Sshift of a methyl group does 
not occur as shown by synthesis of the product of 
such a reaction. 
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An unexpected ortho substitution type of reac- 
tion apparently occurs on treating quaternary ion 
I with aqueous sodium cyanide to form nitrile 
111 (goyo), m.p. 81-83' Anal4 Calcd. for ClzHllFeN 
C, 64.03; H, 4.93; N, 6.22; Fe, 24.81. Found: 
C, 64.00; H, 4.98; N, 6.05; Fe, 24.52. Reduction of 
this nitrile and dimethylation of the resulting pri- 
mary amine produced in good yield a tertiary 
amine that was different from, but isomeric with, 
tertiary amine I1 obtained from the rearrangement. 
The tertiary amine prepared from the nitrile is 
presumably IV, b.p. 118-123' a t  0.6 mm. A n d 4  
Calcd. for CI4Hl9FeN: C, 65.38; H, 7.54; N, 5.45; 
Fe, 21.72. Found: C, 65.19; H, 7.32; N, 5.43; Fe, 
21.37. Methiodide, m.p. 258" (dec.). A n d 4  Calcd. 
for CI5HzzFeIN: C, 45.14; H, 5.56; N, 3.51; Fe, 
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13.99. Found: C, 45.34; H, 5.58; N, 3.51; Fe, 
14.15. The methiodide of tertiary amine I1 melted 
at  248' (dec.); a mixed melting point with the 
methiodide of amine IV was 225-240'. 

v (X = COOHJ 
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Nitrile 111 was hydrolyzed to acid V (94%), 
m.p. 154-156'. A n d 4  Calcd. for ClzHzFeOz: C, 
59.05; H, 4.96; 0, 13.11; Fe, 22.88. Found: C, 
59.13; H, 5.07; Fe, 22.78. This acid was reduced to 
alcohol VI (86%) m.p. 4141.5'. A n d 4  Calcd. for 
C12H14Fe0: C, 62.61; H, 6.13; Fe, 24.27. Found: 
C, 62.70; H, 6.04; Fe, 24.11. This alcohol was oxi- 
dized by "active" manganese dioxide5 to the cor- 
responding aldehyde (15%) which gave a strong 
carbonyl band in the infrared at  1680 em.-' This 
band is also found in the spectrum of VIII. Such 
an oxidation is characteristic of benzyl type alco- 
hols.6 Attempts are being made to resolve such 
compounds as alcohol VI. 

In  contrast to sodium cyanide, sodium hy- 
droxide has been shown8 to react with quaternary 
ion I to form alcohol VI1 which on oxidation gives 
in good over-all yield aldehyde VIII. Several con- 
densations of this aldehyde have been accom- 
plished.' R e ~ e n t l y , ~ ~ ~  aldehyde VI11 was prepared 
by two other methods. 
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Work in progress includes the conversion of al- 
cohol VI1 to the dibenzyl type ether, and of al- 
dehyde VI1 to an amphoteric acid (by air oxida- 
tion). Rather surprisingly, both the iron and the 
aldehyde group in VI11 were found to be somewhat 
resistant to oxidation with certain reagents. Thus, 
although the iron was readily oxidized by cerric 
sulfate, aldehyde VI11 was recovered unchanged 
after treatment with 2% potassium permanganate 

in aqueous alcoholic solution (acidic or basic) 
for 10 min. on the steam bath. Apparently the 
type of oxidizing agent is important. 
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