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4 Membered Rings

1. cyclobutanes & cyclobutenes
2. oxatanes

Cyclobutanes
-  [2+2] cycloadditions

-  photochemical cycloadditions (2πs +2πs)
Acc. Chem. Res. 1968, 1, 50;  Synthesis 1970, 287;  Acc. Chem. Res. 1971, 4, 41;
Organic Photochemistry  1981, 5, 123;  Angew. Chem. Int. Ed. Engl. 1982, 21, 820;
Acc. Chem. Res. 1982, 15, 135;  Organic Photochemistry  1989, 10, 1
Organic Reactions 1993, 44, 297

-  for synthetic purposes, cyclic α,β-unsaturated carbonyl are the most
useful.
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-  enones with acetylenes
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-  Photochemistry of Ketones (Norrish Type I and II reactions)
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-  filtering photchemical reaction to prevent Norrish reactions
quartz 180 nm
Vycor 200 nm
Pyrex 280 nm
Uranium glass 320 nm

-  Yang Reaction
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-  thermal cycloadditons (2πa + 2πs)
- symmetry requirements
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-  thermal cyclization of ketene with olefins
Tetrahedron 1986, 42, 2587; 1981, 37, 2949;  Organic Reactions 1994, 45, 159.
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-reaction of ketene with enamines
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-  reaction of ketene with imines to give β-lactams   (Staudinger Reaction)
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-  reaction of difluorodihaloethylene with olefins
Organic Reactions 1962, 12, 1
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-  SN2 Reaction
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-  acyloin reaction  Organic Reactions 1976, 23, 259
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-  benzocyclobutanes ACIEE  1984, 23, 539; Synthesis 1978, 793
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-  cyclotrimerization of 1,5-diyenes with an acetylenes
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Oxatanes Organic Photochemistry 1981, 5, 1
-  [2+2] cycloaddition (Paterno-Buchi Reaction)
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