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The Inadequacy of Skeletal Formulas

•!"#$%&'
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Resonance Structures

• Resonance
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resonance structures

resonance hybrid
“one entity”

A resonance hybrid is not flipping back 
and forth between the different resonance structures!



Resonance Structures

• Imagine a nectarine if you have never seen it…
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The nectarine does not vibrate back and forth
every second between being a peach and being a plum!

…similarly, with resonance structures, no single drawing adequately
describes the nature of the electron density spread out over the molecule!



Curved Arrows

• Use curved arrows to represent resonance structures
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a single arrow indicates the transfer of a pair of electrons

Rules



Curved Arrows

• Avoid breaking a single bond when drawing resonance structures 
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Curved Arrows

• Never exceed an octet for second-row elements
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Curved Arrows

• Never exceed an octet for second-row elements
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Curved Arrows

• Practice: in each of the following cases, determine whether the curved arrow 
violates either of the two rules and describe the violation, if any. (Don’t forget to 
count all hydrogen atoms and all lone pairs.) 
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Curved Arrows

• Practice: drawing the resonance structure of the following compound 
requires one curved arrow.
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Formal Charges in Resonance Structures

• Formal Charges in Resonance Structures
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Formal Charges in Resonance Structures

• Practice: for each of the structures below, draw the resonance structure that is 
indicated by the curved arrows. Be sure to include formal charges. 
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Formal Charges in Resonance Structures

• Practice: in each case below, draw the curved arrow(s) required in order to 
convert the first resonance structure into the second resonance structure. In each 
case, begin by drawing all lone pairs and then use the formal charges to guide you. 
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Drawing Resonance Structures

•()*+,-[pattern recognition]
• !"#$%&
• !"#$C+

• C+'()*+$%&

• ,-./0)*1$π2

• 34$56π2
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Drawing Resonance Structures

•./0%12
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Drawing Resonance Structures

•./0%12
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Drawing Resonance Structures

•./0%12
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Drawing Resonance Structures

• Practice: for each of the compounds below, locate the pattern we just learned 
(lone pair next to a π bond) and draw the appropriate resonance structure: 
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Drawing Resonance Structures

•./0%C+
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CDEπFGH4IJKLM-πF



Drawing Resonance Structures

•./0%C+

• 56789$5:;<

20

Attention! Never place the tail of a curved arrow on a positive charge!



Drawing Resonance Structures

• Practice: draw the resonance structure(s) for each of the compounds 
below: 
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Drawing Resonance Structures

• C+34567%12
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%123NOPQ
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Drawing Resonance Structures

• C+34567%12
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N1)2octet rule

345678'(9:;



Drawing Resonance Structures

• Practice: for each of the compounds below, locate the lone pair 
adjacent to a positive charge and draw the resonance structure: 
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Drawing Resonance Structures

•89:;<56=%π>
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Drawing Resonance Structures

• Practice: draw a resonance structure for each of the compounds 
below.
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Drawing Resonance Structures

•?@%!Aπ>
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bcFde-fghijkfg(conjugated system)

jkfg-2']lmnopqrop78



Drawing Resonance Structures

• Practice: for each of the following compounds, draw the resonance 
structures. 

28



Drawing Resonance Structures

• Summary of specific patterns
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Relative Stabilities

•BC89!"D%E2F+GH
• =&>?@$5:A.*BCDEFGHIJKLG.*?@M
• NA.OPQ$5:AP?@
• /.OR./0ST$)*+$5:AU?@
• R+VWX+=-$5:A&5:YZ7$[\=-
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Relative Stabilities

•E2IF+%!"D:6JKLMNOPQ
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Ustuvw



Relative Stabilities

•RD:STU%!"DTF+
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Relative Stabilities

•;:SV:;<CW%567%!"DXF+
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Relative Stabilities

•V7YZ[7E9%!"D2!"\]^%_`E9
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Relative Stabilities

• Practice: rank the following resonance forms, from most significant to 
least significant, and briefly explain the rankings.
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Relative Stabilities

36

stuvw

SLa23

C+Ustuvwstuvw



The Resonance Hybrid 

•!"\]^(resonance hybrid) 
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The Resonance Hybrid 

• How to draw a resonance hybrid 
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The Resonance Hybrid 

• Practice: draw a resonance hybrid for each of the following.
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Delocalized & Localized Lone Pairs

•ab12:6(delocalized lone pairs)
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Delocalized & Localized Lone Pairs

•+b12:6(localized lone pairs)
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Delocalized & Localized Lone Pairs

•8c%5de
• ]^_)*-`abπ2c%&.*`def,ghijk5:

• %&.*lmsp2nspYZopJkπ2+)*qRrsrtM

• )*$popuvNwπ2dx`pop+$.*jk5:
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Delocalized & Localized Lone Pairs

• Practice: for each compound below, identify all lone pairs and indicate whether 
each lone pair is localized or delocalized. Then, use that information to predict 
the geometry for each atom that exhibits a lone pair. 
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