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The interaction of N-phenyl-2-oxa-3-arab icyclo-[2.2.21-octon-5 with Fe 
2 

(CO)g results in the series of products (2)-(5). The reaction between the two com- 

ponents occurs under surprisingly mild conditions. Thus, when equimolar quantit- 

ies of the above reactants in dry benzene were heated at 4O’under nitrogen for 20 

minutes all starting material (1) disappeared (tic analysis). The products (2)-(5) 

were separated by column chromatography and the purified compounds accounted for 

47% of the starting material. 
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Table I. Physical Data. 

compd. m.p.(aC) lnfra Rod (cm”) M+,nl/b 

4* 76 S-77 1735 (GO) 199 

in CHC13 

5* 104.5(dec) 3420 (NH) 311 

in CHCl3 

2040,198O (C=o) 

in hexane 

7 84-5 3410 (NH) in CHCI 
3 

311 

2040,1985 (CW) 

in hexane 

Elemental analysis is in agreement with the 

proposed molecular formula. 

Of the four products only 2 and 

3 were previously reported’ , and 

their mps were compared with the 

literature data2. Also, their spec- 

tral properties (infra red and nmr) 

unambiguously confirm the structures 

assigned to these two compounds. 

For the third product we propose the 

bicyclic 
P 

-lactam structure (4). 

The mass spectral molecular peak and 

the elemental analysis of 4 (Tablel) 

indicate a formal insertion of one carbon with respect to the starticrg material (1). 

The fact that this compound contains a non-basic nitrogen atom and exhibits a car- 

bony1 stretching band at relatively high frequency (1735 cm -‘)3lends a strong sup- 

port to a P -lactam structure. Its nmr spectrum exhibit, among others, an app- 

arent triplet of one proton atG3.80 (H-4), a one proton multiplet centered atg4.46 

(H-l) and two protons multiplet at& 5.98 (H-5 and H-6). Spin decoupling exper- 

iments reveal that the olefinic protons are coupled to H-4 and the latter is coupled 

to H-l (5.0 cps). This coupling pattern clearly demonstrates that the protons& 

to the carbonyl ando?. to the nitrogen atom are vicinal, substantiating the 4.2.0 

nature of the bicyclic system. Furthermore, from themagnitude (5.0 cp~)~ of J 

(H-1,4) a cis configuration is proposed for the bicyclic juncture. 

To the major product of this reaction we propose the structure of endo-5- 

onilino-clohexa-1,3-diene-irontriearbonyl (5). The mass spectral ond element01 

analysis data (Table I) yield the corresponding molecular formula. A structure 

of secondary amine was revealed by the infra red spectrum of 5 (Table I) and by 

detection of a signal of an exchangeable proton (NH) in the nmr spectrum of S(Fig 

lb). The complexed 1,3-conjugated diene system can be detected in the nmr spec- 

trum (Fig.lb). The multiplet at& 3.25 (2H) is assigned to the two protons H-l and 

*- 
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elude the understanding of the mechanistic details of this interesting reaction. 

However, we did establish that the amino alcohol (2), which is the formal reduction 

product of 1 is unreactive under the, origina. reaction conditions. Furthermore, the 

products distribution was not altered when thr’reaction was carried out under CO 

atmosphere. It is noted that in three out of the four products, formal de-oxygen- 

atfan occurred. To rationalize the formation of 3,4 and 5, intermediate (8) is ten- 

tatively postulated and its possible intervention is presently being investigated. 

It is noted that 8 may account for the stereospecific formation of the endo isomer 

(5). Furthermore since the bicyclic lactam (4) has a rearranged skel,eton and a cis 

configuration at the juncture, the~delocalized allylic system of 8 may constitute 

a logical precursor to its formation. 

We are further pursuing the mode of interaction of transition metal compl- 

exes with related compounds and other heterocyclic systems. 
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