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Examples of Simple Cyclizations
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The Problem of Medium Ring Synthesis
Energetics of Ring Closure Reactions
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Baldwin's rules
A set of empirical rules for certain formations of 3- to 7-membered rings. The predicted pathways are 
those in which the length and nature of the linking chain enables the terminal atoms to achieve the 
proper geometries for reaction. The disfavored cases are subject to severe distortions of bond angles 
and bound distances.

Baldwin's rules, Conclusions and Caveats

Baldwin's Rules are an effective first line of analysis in evaluating the stereoelectronics of a 
given ring closure

Baldwin's Rules have provided an important foundation for the study of reaction mechanism

Competition studies between different modes of cyclization only give information about relative 
rates, and are not an absolute indicator of whether a process is "favored" or "disfavored"

Structural modifications can dramatically affect the cyclization mode; beware of imines and 
epoxides
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Ring Closure Basics
General definitions/underlying concepts:

Required trajectories:Hybridization at atom undergoing attack:

Cyclization modes:
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Baldwin’s Rules (Suggestions) for Ring Closure

Disfavored does not imply the reaction can't or won't occur –
it only means the reaction is more difficult than favored one.
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Enzymatic Cyclization in Triterpenoids and Steroids Synthesis
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Neurotrophic factors, or neurotrophins, are agents that
can prevent neuronal death (neurotrophism) or promote
axonal growth (neurotropism).
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Transannular Diels-Alder Reaction in Tashironin Synthesis
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Round-Trip Cyclization Strategy
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1. 3% HCl, MeOH/THF (4:1), RT;

2. Pyridinium p-toluenesulfonate,
    CH2Cl2, RT

possess potent antitumor activity,

Basak, A.; Roy, S. K.; Mandal, S Angew. Chem. Int. Ed. 2005, 44, 132 –135.

Activation of Macrocyclic Enediynes by Transannular Cyclization
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Castanospermine

Castanospermine is among the most important therapeutic agents used as 
glycosidase inhibitors. Glycosidase enzymes play an important role in the
biochemical processes,1 and their abnormal activity leads to serious diseases.

Stereo- and regiospecific transannular cyclization reaction
in synthesis of bicyclic sulfonium salts

Cerè, V.; Pollicino, S.; Ricci, A. J. Org. Chem., 2003, 68, 3311-3314.
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Protic Acid Cyclization
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Radical Cyclization to Bicyclo[2.2.1]heptane Framework
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Both the synthesis of Hemibrevetoxin B and 7-epi-Hemibrevetoxin B have utilized this reaction:

not universally applicable

A Complex Allyl Stannation

Both 7-membered rings of hemibrevetoxin B
formed using this method; The latter is shown here:
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Catalytic antibodies Mediated Cyclization
(Anti-Baldwin cyclizations)

Janda, K. D. Pure & Appl. Chem., 1994, 66, 703–708.
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“Reversable” Cyclizations and Fragmentations of some Adamantane Derivatives
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“Irreversable” Cyclizations pathways of some Adamantane Derivatives

Yurchenko, 1974
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1,3,5,7-tetramethylenecyclooctane structure resolving

Williams & Benson, 1962
(wrong structure)

Yurchenko, 1970
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Cyclizations of 3,7-Dimethylenebicyclo[3.3.1]nonane with Polyfluoroalkyl Radicals

Ponomarenko, M. V.; Serguchev, Y. A.; Ponomarenko, B. V.; Röschenthaler, G.-V.; Fokin, A. A. J. Fluor. Chem., 2006, accepted
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Transannular reaction in [3.3.3]propellane synthesis
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Fragmentations of Diamantane Derivatives

Schleyer, 1973
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Gund, T. M.; Schleyer, P. v R. Tetr. Lett. 1973, 22, 1959-1962.
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Optimized geometries of tetracyclo[7.3.1.14,12.02,7]tetradeca-6,11-diene
(B3LYP/6-31G*)
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X-ray Structure of bipyCu(I) complex with
tetracyclo[7.3.1.14,12.02,7]tetradeca-6,11-diene
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Possible Fragmentation of Triamantane and Tetramantane Derivatives
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Possible Fragmentation of [12312]hexamantane derivatives
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09,18.012,17.015,24.016,21]hexacosa-2,16(21)-diene
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2,15-dihydroxy[12312]hexamantane
(B3LYP 6-31G*)
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