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Abstract: The reactions of cyclopropanes activated by electron 

withdrawing groups and electron-donating groups (DA 

cyclopropanes) and with alkenyl- or alkylidene substituents has 

been an area of recent intense research activity. This Cluster 

contains contributions from many of leading research groups in 

this area, and provides a concise introduction to the rich ring 

opening, ring expansion, dimerization, and cycloaddition 

chemistry of these compounds.. 

Key words: cyclopropanes, ring opening, cycloaddition, 

rearrangement, Lewis acids, catalysis 

The interest in the chemistry of cyclopropanes is in 
part driven by the discussion of the nature of their C-C 
bonds in terms of bonding models,

1
 and more recently 

their existence in natural products;
2
 these have 

stimulated countless developments in cyclopropane 
ring forming reactions,

3
 including Simmons-Smith,

4
 

dihalocarbene,
5
 diazoalkane cycloaddition,

6
 and 

Kulinkovich processes.
7
 However, much of the recent 

chemistry of cyclopropanes derives from their ring 
opening chemistry.  Given the approximately 27.5 
kcal/mol (115 kJ/mol)

8
 strain energy, the addition of 

polar functional groups has resulted in a rich, 
accessible, and predictable reactivity for the ring 
system (Figure 1). In particular, the ability of electron- 
withdrawing group substituted cyclopropanes (1) to 
act as γ-carbonyl cation equivalents/homologous 
Michael reaction substrates (eqn 1), the ability of 
electron donating group substituted cyclopropanes (2) 
to act as homologous enolate equivalents (eqn 2), and 
most prominantly, the ability of DA cyclopropanes (3) 
to act in both modes, have resulted in wide ranging 
synthetic application. Although the early work of 
Danishefsky has no doubt served as an inspiration

9
  

and each of these subjects has a significant history,
10-12

 
the chemistry of these ‘activated cyclopropanes’ has 
enjoyed a renaissance in the past decade.

13
 The modes 

of activation of the cyclopropanes by nucleophiles, 
electrophilic species and transition metal catalysts 
have expanded greatly and include a wide range of 
cyclodimerizations, 3+2 cycloadditions, 3+3 
cycloadditions, and ring expansion reactions. Further, 
it is not necessary to restrict the ‘activated 
cyclopropane’ terminology to strong donor and/or 
acceptor classes, as alkylidenecyclopropanes (4, 
Figure 2)

14
 and vinylcyclopropanes (5)

15
 are being 

shown to experience rich ring opening, ring expansion 
and cycloaddition chemistry, including 
multicomponent and higher order cycloadditions. 
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Figure 1 Acceptor, donor, and donor-acceptor substituted 

cyclopropanes,  
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Figure 2. Alkylidene cyclopropanes and vinylcyclopropanes 

It is our intention for the contributions of this Cluster 
to reflect the recent advances in this chemistry, from 
many of the leading research groups in the area. 
Orellana and coworkers describe a tandem 
homoenolate coupling/imine formation process to 
form quinolines from hydroxycyclopropanes and 
ortho- bromoanilines. The Liang group discloses 
lactam formation processes by way of 
organocatalyzed ring exapansion/alkylation reactions 
of keto- amide substituted cyclopropanes. The Reissig 
group reports the ring opening of silyl ether 
containing donor-acceptor cyclopropanes to nitrile- 
and alkyne substituted esters. A Lewis acid mediated 
3+2 cyclodimerization of indole- substituted donor-
acceptor cyclopropanes is explored by the Budynina 
group. Both preparation of amido donor-acceptor 
substituted cyclopropanes and their 3+2 
cycloadditions with enol silanes is reported by the 
Waser group. The Ioffe group reports the 3+3 
cycloaddition chemistry of silyl nitronates with donor-
acceptor cyclopropanes and subsequent ring 
contractions to pyrroline N-oxides. A tandem azide 
ring opening/alkyne click reaction of donor- acceptor 
cyclopropanes is detailed by Kerr and co-workers.  
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Several contributions highlight vinyl- substituted DA 
cyclopropane reactions. The Plietker group discloses 
an iron-NHC catalyzed 3+2 cycloaddition process 
with enals or enones. The Kimura group contributes a 
palladium catalyzed, zinc mediated bis-homoaldol 
process of these compounds. Kurahashi and co-
workers report a nickel mediated 3+2 cycloaddition 
process vinyl/DA cyclopropanes with alkenes. The 
tandem Diels-Alder/3+2 cycloadditions of diene- 
substituted DA cyclopropanes with enals or enones is 
reported by Wang and co-workers. 

The Shi group makes two contributions to this Cluster. 
A carbonylative ring expansion reaction of 

vinyl/alkynyl substituted cyclopropanes to give 
tricyclic 5,5,6- systems is described. In addition, this 
group details the Lewis acid catalyzed ring opening of 
alkylidenecyclopropanes by intramolecular traizole 
attack. 

 It is our belief that these contributions, taken together, 
give a good sense of current progress and high level of 
activity in studies of the chemistry of cyclopropanes. 
We are grateful to each of the groups for their 
contribution to this Cluster. 
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