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Summaty : The J,&LUC_&LQ 06 tiu compkxeb obtained &tom Xke heaction beaheen Fe2(COlq and 

3-canbedwxy-1,2-butadiene (I) WLQ desc/iibed. 

The reactions of non-electrophilic allenes with transition metal com- 

plexes have been extensively studied (1). With ironcarbonyls, it was shown 

that these compounds react to give essentially dinuclear complexes (2). 

Also, many isomerisation reactions of polyunsaturated compounds with transi- 

tion metals have been described (3). In the case of the tetramethylallene, 

Gibson and coworkers (4) observed a facile isomerisation into a 1,3-buta- 

dienic derivative via a F-ally1 ironcarbonyl intermediate. 

We now report the study of a similar type of isomerisation in the 

case of an electrophilic allene, disubstituted in the l-position by an ester 

and an alkyl group, with the objective of finding a general scheme for the 

synthesis of 1,3-butadienes solely substituted in the 2-position by such 

electron withdrawing groups. The 1,3-butadienic derivatives will thus be 

obtained as stable ironcarbonyl complexes. In fact, it is known that the 

uncomplexed esters are very reactive and can generally not be isolated as 

monomers (5). 

The 1-carbethoxy-1,2-butadiene (I), readily obtained by known proce- 

dures (6) , reacts very rapidly with Fe2(C0)g to give different compounds, 

depending on the experimental conditions. Thus, a slow addition of a solution 

of (I) (0.50 g, 4 mmoles) in benzene (20 ml) to a suspension of Fe2(C0jg 

(1.90 g, 5.2 mmoles) in benzene (30 ml) under Argon first at room temperature 

and then heated to 80" C (15 mn) affords only the dinuclear complex (II) (7) 

(1.29 g, yield : 80 %). 
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The molecular structure of (II) has been determined by X-ray analysis ; 

the complex is analogous to one of the complexes (8) formed in the reaction 

of propadiene with Fe2(C0)9, except that one carbonyl ligand is replaced by 

the ester function which binds through its carbonyl group. 

ORTEP dmuing 06 Ill). akY atomo 

a~ mpmented by 50 % pubabiLity 

them al e.&?.Lw o+ . 
Main dimtancen [Al am : 

F&J-Fe2 : 2.63ti [JJ ; Fey-C7 

Fe,-C6 : 1.963 (5) ; FeJ-C9 

Fez-O7 : 1.998 (3) ; Fez-Cb 

: 2.165 (5) ; 

: 2.157 (5) ; 

: 1.949 (5). 

The compound (II) crystallizes in the monoclinic space group P2 /C 

with a = 6.638 (3), b = 18.866 (81, c = 12.833 (6) i, B = 95T85 (6) ; ' 

z = 4, v = 1599 ;3. The calculated density based on four molecules 

(Fe2C1308H10, M = 405.9) per unit cell is 1.68 g/cm'. The data were collected 

in the range 2.5“<13<55" by a flying step scan technique using Cu Ka radiation 

on a Philips P.W. 1100 diffractometer. Independent reflections (1427) correc- 

ted for absorption were coded as observed [1>3a(I)]. All non-hydrogen atoms 

were given anisotropic temperature factors that yielded after introduction 

of the hydrogen atom positions, R = 0.038, Rw = 0.052 (9). 

On the other hand, a solution of (I) (0.50 g, 4 mmoles) and Fe2(C0Jg 

(1.90 g, 5.2 mmoles) in benzene (50 ml) under Argon when quickly heated at 

70' C for five minutes afforded a mixture of the complexes (III) (10) 
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(0.69 g, yield : 60 %) and (IV) (0.27 g, 25 %) without formation of (II). 

+ 

C2”5 _ 

As shown by X-ray analysis, the compound (III) is a new cyclic tri- 

methylenemethane complex (11) formed by a carbonylation reaction. 

ORTEP d.moing 06 (III]. Main d&in-tancec, (i) 

and angLen (deg.1 atre : 

Fe-C4 : 2.124 (5) ; Fe-C5 : 1.956 (4) ; 

Fe-C6 : 2.154 (5) ; Fe-C7 : 2.180 (4) ; 

c4-c5-cg : 120.7 (4) ; c4-c5-CT : 122.8 (41 ; 

C&-C7 : 102.4 (41. 

The compound (III) crystallizes in the monoclinic space group P2 /n 

with a = 12.824 (6), b = 6.941 (4), c = 13.983 (7)& p = 100027 (4) ; ' 

z = 4, V = 1224.8i3. The calculated density based on four molecules 

(FeC11C6H10, M = 293.8) per unit cell is 1.59. Data were collected by using 

Cu Kcr radiation in the range 2.5'<8<60" with an Enraf-Nonius CAD-4F diffracto- 

meter. After correction of absorption 1460 reflections with [1>3c(I)] were 

used in refinement (R = 0.059, Rw = 0.069) (9). The spectroscopic data of the 

known complex (IV) are identical with those previously described (12). 

The different experimental conditions used for the formation of com- 

plexes between Fe2(C0)9 and l-carbethoxy-1,2-butadiene (I) permits thus to 

direct the reaction to produce either a dinuclear complex (II), or a mixture 
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of the complexes (III) and (IV). The latter result provides a novel method 

for the synthesis of 2-substituted -1,3-butadienes stabilised as irontri- 

carbonyl complexes. 

The following paper describes a new pathway for the synthesis of such 

isoprenic derivatives (13). 

The a&ho&J whh tv .thatzk Utl. M. Fhanck-Neumann do& heLp@ dihcusnioti and the 

BASF AG, Ludwigbhaden ,(oh the gi,$t o6 iton pe&acatbonyL. 
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