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Abstract: 

Covalent bonds are fluid, not rigid, as with hand-held plastic models. Raspberry jam is an 

effective visual demonstration of this fluidity.      
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For 100 years,1 arrow-pushing mechanisms have been at the heart of the teaching of organic 

chemistry. Yet, even incoming Ph.D. students, who have had a full complement of undergraduate 

instruction, are not proficient at understanding and drawing such mechanisms.2 Several 

thoughtful strategies have been developed to more effectively help students gain that 

proficiency.3  

 

We commonly teach organic chemistry using plastic models (Fig. 1) that students can hold in 

their hands. These usefully communicate molecular shape, but they are not as effective for 

promoting understanding of organic reactivity.  

 

 

      

 

 

 

 

 

               Figure 1. A plastic model of an organic molecule. 
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To teach organic reactivity, we draw molecular diagrams using curved arrows (Fig. 2).4 We tell 

them that the curved arrows represent electron flow. They look at their plastic models, and do not 

see electrons.  

 

 

 

              Figure 2: Curved arrows represent electron flow. 

Over thirty years of teaching organic chemistry to chemistry, biochemistry and chemical 

engineering majors, I have found it useful to explain to students, as they hold their plastic 

models, that a blob of raspberry jam (Fig. 3) is an equally good representation of an organic 

molecule. The seeds are the small positive nuclei, and the jelly is the electrons. The jelly is 

thicker between some nuclei – we call that a “bond”. In fact, there is a whole field, Density 

Functional Theory,5 that describes that thickness quantititatively.  

 

 

 

 

 

                               Figure 3. Raspberry jam. 

To take the example of Fig. 2, the proton on the carbonyl has pulled electron density toward 

itself. The β-carbon of the enone is exposed, and looking for electron density. It finds the 

electron density in the benzene ring.  
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Using this approach, both carbocations and alkyl free radicals can be seen as having lost electron 

density, like a chocolate-covered cherry with a bite out of it, with the red cherry, the positive 

nucleus, looking out, looking for electron density. Conversely, an anion has extra electron 

density, and is looking for some place to put it. Seeing organic reactivity this way makes it much 

easier for the students to understand “plastic bonds” being broken and formed. After the first 

month of class, students will only rarely draw arrows in the wrong direction. This approach is 

suitable even for the most elementary course in organic chemistry.  
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