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We recently prepared a series of monoacylferrocenophanes 3 1 and 2 for further syntheses 

and have noted some interesting and useful features of the NMR spectra of these compounds which 

Q!!Ed & = AC, R2 = H 
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lb4 3 H AC lf' 4 H AC - 
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1d3 3 H - Cin 1 h3 5 H AC - 

others apparently have not considered. Two regions of the NMR spectrum help to indicate the 

position of an acyl group with respect to the interannular bridge. In & - 2 only two mono- 

acyl derivatives exist for each value of c because of conformational mobility of the unsub- 

stituted bridge. These acyl groups can be adjacent ((Y) to the bridge or one ring position 

removed (8). In 2, the phenyl group causes the bridge to assume a stable preferred conforma- 

tion so that two cy- and two B-isomers exist3. 

An acyl group CY to the bridge causes the single bridge proton nearest the acyl group to be 

deshielded by approximately 0.8 ppm. A 8-acyl group exerts no discernable effect on the bridge 

protons. An example of portions of representative spectra are shown in figure 1. The 

deshielded bridge proton appears as a poorly defined (60 MHz) or fairly well defined (1OOMHz) 

* AC = CH,CO; Cin = GH&H=CH-CO 
* We report two compounds although four isomers are formed. We have experienced considerable 

difficulty in purifying two of these isomers; cf. ref 3. 
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set of four doublets near 7 T , consistent with coupling of the one proton with its non-equival- 

ent geminal and two vicinal neighbors. This multiplet integrates for one proton and accord- 

ingly the signal for the other bridge protons is broadened and reduced in intensity. For example 

in &, Jgkm'13.5 HZ, Jvi3'7 Hs,and Jvics'3 HZ. We have observed this effect in cu-acyl 

derivatives in which the carbonyl group is free to assume a position parallel to the cycle- 

pentadienyl ring but not in those in which this freedom does not exist, e. g., 15. Using this 

information one is able to distinguish easily CY,CI', cy,g', and g,g' substitution patterns in 

diacylferrocenophanes. 

A somewhat less reliable but still useful feature of the spectra of & and ld, which we 

have observed to apply also to diacyl derivatives of [Tlferrocenophane is the structure of the 

AB doublets of the cinnanioyl group. The center of this signal was found to occur at slightly 

higher field for cy- than for g-cinnamoyl substituents. Further, the total separation of the 

outer signals of the two doublets is greater (63~65Hs) than is the separation (60-62 Hz) for 

the cy isomer. 

While the position of a single acyl group relative to the bridge in ferrocenophanes can 

be determined simply by observing the 

column chromatography*, (cy before S), 

derivatives. Thus, the peculiarities 

been of considerable assistance to us 

phanes which will be reported soon. 

order in which the isomers are eluted in purification by 

no such rules exist for assigning structures to diacyl 

observed in the NMR spectra of monoacylferrocenophanes have 

in assigning structures to a series of diacylferroceno- 

7, 8, T 
Fig. 1 NMR Spectra of Representative cy- and g -Monoacylferrocenophanes 
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