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An iro_n tricarbonyl complex of a syn-7-methoxynorbornene has been 
prepared; this compound, in which an ether oxygen is coordinated to the 
metal, is an unusually stable intermediate in the cyclopentanone synthesis 
reaction. 

Strained and reactive olefins form cyclopentanones upon reaction with 
iron carbonyls [l] . The reaction is highly stereoselective: with norbomenesj 
exe-truns-exo adducts result- if the bridge C-7 is unsubstituted; presence at 
C-7 of a syn-methoxy substituent leads to em-tramndo adducts [2] (eq. 1). 
This was attributed to coordination to iron by oxygen during the course of 

the reaction [1,3]. We were encouraged to attempt the isolation of such 
an intermediate by the observation that 7,7dimethoxybenzonorbomadiene 
forms a stable Cr” (CO), complex in which the metal is wedged in between 
the olefinic and oxygen ligands 141. However, since this substrate is highly 
reactive in the carbonylation reaction [l] , it would only be possible to 
trap the corresponding Fe(CO)3 intermediate by working at very low tempera- 
tures [5]. A report by Weissberger [6] that the olefinic bond a in I is unreac- 
tive with respect to cyclopentanone formation (eq. 2) indicated to us the way 
we should proceed. 
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*Towhomcorrespondenceehouldbeaddresed. 
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Compound II was made by a published procedu&[~~ : -& &tion.with half -.: 
a molsir e&ivalent of Fe(CO)~~m.refl&ing t&&e-f&two d~ysresults in 
form&ion of a.good yield of the desired Fe(CO)si%mplex (eqi 3), whicli was I.. 
purified by colu&k &ro&tography (silica gel/hexanej Under argon, .T~he 
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orange crystels which are very air-sensitive, analyze correctly for C17H1805Fc. 
The mass spectrum shows intense peaks at 2w, i%Z- CO;&f- 2C0, &I- 3C0 (base 
peak), i6 Fe(CO)3, Fe(CO)$, and C& (retro Diels-Alder). This complex is 
decomposed to the starting olefin by reaction with methanolic FeC&. 
Complexing of the double.bond a is evident from the PMR spectrum, which 
shows an upfield shift of 2.44 ppm and from the CMR spectrum (Table 1). 
Noteworthy is the shift for the bridge H-9 protons, which is diagnostic of 
defoliation ecco&panying iron complexation; The shielding at C-l and_ the 
deshielding at C-10 are also relevant. 

TABLE 1 

1 2 4a 5. 6. 9 10 -Me0 

‘fI -01effl.l 2.62 5.95 2J8 2.69 6.15 2.55.0.99 3.1. 3.0 
complex 1.82 3.51 2.21 2.87 6.27 3.16.1.27 2.98.2.98 _ 

1% ale5 41.5 133.1 42.2.and 43.6 140.5 31.6 61.3 
complex0 

49.0.46.4 
37.9 117.1 42.2.aad 43.6 140.2 29.9 61.2 60.9.44.8 

=CO: 213.8-~qmn <singkt at -40-C>. :- 

The IR spectrum has carbonyl absorptions at 2044s, 1996w and 1953vs, 
consistent with either C,, or C, symmetry. We favor the latter, either a trigonal 
bipyramid. (TBP) or a square pyramid. The geometry of II favors the TBP. 
Numerous theoretical [S] and experimental [9] stucjies inclkate for the d8 
TBP the.apicophilicity of n-donors and a basal perpendicular orientation of 
s-acceptors. 

We thank Dr.-J. N&y, University of Namur, for recording the r3C spectnk, 
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(A.S.) ac&nowkdges with thanks support by the Camille HGla Foundation. 

References _ 
. : ,. 

lP_LaszlomdEW~~~AccChern~9(1976)0000. 
2 ?uL Anteall& 9T.Gelaa P. Laszl0.A.P. MarchandandA.Speert.Te~edronLk~.(1973)2271:kP. 
F&khnd.B.& Hayes, I).-derH~andSC;N~~.Abah.ac+rofpaperqFirstNorthAmerican 
Chemiad Congress, Mexico City. Mexico D-F.. 1976. 



: .,- 
c43 

3J.~Gxami~P,~oand~Sfacgls.J_Amer,Chcm.Soc.96(1974)1622. 
4 D. Wege. 9.P; Wflkimon. Chem. C+nmun., (1972) 1336: ALEL White, D. Wege. P.D. Brothcrton and 
&~~Msden.J.chem;SocDaltonRmn.17(1974)1876. 

6 3% K&es van Gustorf, F.W. Grevela and Di Schulz, Angew. Chem. II& Ed.. 13 (1974) 534. 
6 J:Mantkisincn. Wehsberga, J. Amer. Cheza so% 96 (1974) 1873. 
7 R.& ?dcCullocli AR. Rye and D. Weze. Aust. J. Chem.. 27 (19’74) 1929. 
8.B Ho- aad A.R. Rossi. Inorris Chera. 14 (1976) 366. 
9 JJ3. Black sad P-S, Bntuman. J. Crganomefal Chem. 86 <1975) C7; F.A. Cotton and P. Lahuerta. 

Inork them. 14 (1976) 116: G.R. Knox, E.O. GIWRZS, P.k Pauson and S. Toma, C&m. 0x===. 
(1974)267:F~CottonandJ.M.Roup.~~Amer.Chem.Soc.,96(1974)3438;A.B~~~~~M. 
Green, J. Cheat. Sot. Dalton 'haus.. 6 (1972) 763; MA. Bennett. G-R Robertson. LB. Tomkino and 
P.0.Whimp.J. OrganometaLCheaL. 32(1971)C19;M.A.Bennett, G.B.Robertson, LRTomkins 
and P.O. Whimp. Chem. Commun., (1971) 341. 


