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The ablllty of transItIon metals to alter the reactlvlty of coordinated oleflns 

toward cycloaddltlon reactions 1s a current topic of Interest. The elegant studies by 

Green1 and subsequently by Paquette‘ have revealed that trlcarbonyllron complexes of 

cycloheptatrlene (1) and cyclooctatetraene (2) undergo a facile 1,3-exe-cycloaddltlon - 

reactlon with unlpartlculate electrophlles, 
3- 

e.g tetracyanoethylene (TCNE), formlng the 

novel G,n-Iron complexes 2 and 4 respectively. 

1 X = CH 3 - 2 - 

2 x = CHXH 4 

We wish to report that the reactzon of troponelrontrlcarbonyl (5) wit-h TCNE yields 

a new u,*-iron bonded adduct 5, arlslng from the yet unobserved 1,5-exe-cycloaddltlon. We - 

also wish to disclose some mechanztlc features concerning the initial site of attack by 

the elcctrophlle on the coordinated llgand. 

Stlrrlng an equlmolar CH Cl 
2 2 

solution of troponelrontrlcarbonyl 
4 

and freshly sublimed 

TCNE at room temperature (4 hr.) gave a 90% yield of the 1 1 adduct b as a yellow preclpl- 

t&e5 which was recrystallized from acetone-pentane, mp. 148-150° (dec.). The structural 

assignment of gwas established from Its spectroscopy data m/e (70 eV) 246 (M-TCNEI, 218, 

190, 162, 106 (246-Fe(C0)3), lr (nu]ol) 2010, 2020, 2100 (coordinated CO), 1665 (carbonyl CO) 
-1 

cm . The nmr spectrum (1n(CD3)2CO) IS particularly lnstructlve, dlsplaylng signals at 

6 2.26 (H6,dd. J = 9, 2). 3 92 (Hl,dd,8.5,2), 4.19 (H5,dd,9,7.5), 4 53 (H4.dt,7.5.6,2), 

5.27 (H2,dt,8.5,7,2), 5 64 (H3,bt,7,6) 6 The close resemblance to an analogous complex 1 

previously prepared ky Elsenstadt7 via a different route 1s noteworthy. 
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As noted earlier by Green1 and Paquette2, lnltlal electrophlllc attack on complexed 

cyclic polyolefms may a prlorr occur on either a coordmated or free double bond, exo -- - 

to the iron, fomng a dlpolar transient S, which collapses to product by nucleophlllc 

attack of the carbanmn on posltlon 3 of the pentadlenyl moiety with formatmn of an 

Fe-C2 CJ bond. Accordmgly, an analogous dlpolar translent 9 would represent the first 

step m the reaction of the 'cropone complex and TCNE. In this case however, the carbanlon 

prefers to attack at C5 rather than at C3 mth formatIon of an Fe-C6 IJ bond. 

This reversed selectsvlty could suggest the dommant mterventlon of electronic 

factors U-I stablllzmg, by carbonyl con]ugatlon, the transltlon state leadmg to the 

1,5-adduct over the otherwrse prefered transltmn state for the l,+cycloaddltlon. 
8 

Finally, to further elucidate the mechanlstlc details of this lntrlgulng cycload- 

dltmn, a study almed at revealmg the mltlal pos,ton of electrophilIc attack was under- 

taken by selectively labelmq one of the two possible reactlon sites. 

1-d-Troponemontrlcarbonyl (10) (32% deuterlum by rmr) 
9 

-- was prepared accordmg to 

Elsenstadt 
10 

and Hunt* by treatmg 5~1th D2S04-CH2C12 at 0' for 5 hr., quenchmq wrth 

CH30H-K2C03 and treatmg the crude 1,2-adduct with ABF m Ac20. 
4 

The isolated fluoborate 

salt wad decomposed with Et3N-CH2C12 to give 10. - 

Clearly, the fate of the deutermm in the TCNE adduct should dlstlngulsh between 

the two alternative pathways, labelmg C 
1 

If the free bond IS electrophlllcly attacked 

and C 
6 

If the coordinated carbon 1s attacked first Nm analysts of the resultmq adduct 

shows unambiguously that all the deutermm LS found excluslvaly at posltlon 1 (11). Thus 
corn lexed 

- 

we conclude that the cycloaddztmn reactions of TCNE and/cyc P 1c polyolefms Involve mltlal 

electrophlllc addltmn to a noncmrdmated double bond. 

Further studzs concernmg the effect of electronic and other factors on the cyclo- 

addztmn are in progress 
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