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Summary 

Butatriene-diiron hexacarbonyl complexes have been prepared simply 
and in good yield from thermal reaction of Fe3(C0)12 with 2-butynediols or 
2,3-diiodo-2-butene-l&diols. Geometric isomers of these complexes are 
usually obtained where such isomer&&ion is possible. Another product of 
reaction, derived from loss of HOH from the butynediol, is described. 

It has been shown that the coordination of cumulenes to iron carbonyl 
generally leads to their enhanced stabilization [l-3], and that cumulenes 
which are not isolable under standard conditions may be effectively trapped 
in such complexes [ 1,2a,3]. With proper means of removing the metal func- 
tion, these complexes become potential sources for the generation or regener- 
ation of cumulenes in situ. To date, cumulene-diiron hexacarbonyl com- 
plexes have been prepared by direct reaction of isolable cumulene with iron 
carbonyl or by metal-induced dehalogenation of unsaturated halides when 
the free cumulene was not stable [l-3]. The yields from the latter reactions 
vary but are generally low_ Often the starting halo compound is itself the 
product of a multistep synthesis. 

Herein is reported a facile synthesis of butatriene--diiron hexacarbonyl 
(I) by reaction of.readily available 2-butyne-1,kliols (II) with Fe,(C0)12 (eq- 
1 and Table 1). This reaction represents a novel dehydroxylation by iron 
carbonyl, and the yields of I are quite good with the more substituted diols II. 
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The reaction was effected in a number of solvents, THF giving better 
yields than methanol or ethanol which in turn were better solvents than ben- 
zene. In a typical reaction in THF, II (0.1 mol) and FeX(COh2 (0.14 mol) 
were heated at reflux for 1 h_ Workup was carried out by evaporation of the 
solvent, trituration of the residue by hexane and chromatography on florisil- 
alumina with petroleum ether (40-609. 

The yields of the less-substituted products (e.g. Ia, Ib, Ic) could be in- 
creased by modifying II with the addition of a mole of iodine [4] to give the 
1,4-dihydroxy-2,3-diiodo-Zbutene (III) (eq. 2), and treating this material 
(0.1 mol) with FeS(CO)12 (0.25 mol) in THF for l/2 h (eq. 3 and Table 1). 

R? R2 \; i 

KI 
/ 

E + 12 
-t \ /' 

(2) 
k-i20 

f = C 
/* ‘.. 

i \ 
I CR3R” 

I 
I 

OH 

Isomeric mixtures of I were generally obtained when the diol II was sub- 
stituted with two different groups at one of both of the carbinol carbons; e.g., 
Hb, IIc, IIf. The predominant isomer which made up more than 70% of the 
total was removed by fractional recrystallization_ NMR data of the less abun- 
dant isomer(s) in mixture are given in brackets in Table 1. It is strongly 
suggested from these data that the preferred conformations of methyl and 
of phenyl are opposite; i.e., in one, the group is cis to iron; in the other,$mns. 
The problem of conformation assignment is presently under study by spectro- 
scopic techniques. 

Other organometallic complexes could be separated from the reaction 
mixtures in lower yield. A recurring type IV for cases where at least one 
R = H is a complex in which the original diol formally loses one molecule of 
water and adds Fe2(CO)6. NMR and IR studies point to a ligand derived from 
a 1,2-hydrogen shift and loss of C-O single bond character, but with metal 
coordination of a ketonic C=O formed [for example, see eq. 4; IVc, red-brown 
needles, m-p. 95-96O, u (cm-‘) 2070,2027,2003,1985,1968 (hexane); 
154Os, 142Os, 715s (KBr); 6 (ppm) 4.8Oq (lH, J-6.5 Hz), 2.76s (lH), 2.05d 
(3H, J-6.5 Hz), 2.00s (3H)]. This type of complex and others isolated from 
the various reactions will be described in a more detailed report. 

OH OH 0 
I I 

CH,CHCECCHCH, -1c -I- c CH :CH=C=CHCH 3 FeotCO>6 (0) 

(Itc) mc) 
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