A General Model for Selectivity
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Common Metathesis Catalysts
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Examples of Metathesis
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Examples of Metathesis Cont.
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Cross Metathesis(CM)

 The mutual exchange of = ~ R? R! R?
alkylidene fragments R R2 R? R
between two olefins

i X I 1 X
promoted by metal- (O = — ; LR‘

carbene complexes

e There are 3 major I i WA W
variations on this theme: a)
CM, b) Ring Opening CM
and c¢) intermolecular
enyne metathesis
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Metathesis Mechanism
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Problems with CM

e Not a large driving force unlike ROMP or
RCM

* Low product selectivity, mixtures of
homodimers or polymers can be formed

e Poor Stereoselectivity 1n the produced
olefin.

e Lack of a model that predicts selectivity.
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olefin reactivity

Classification of Olefins for CM

Type | - Rapid homodimerization, homaodimers consumable

Type |l - Slow homodimerization, homodimers sparingly consumable
Type Il - No homodimerization

Type IV - Clafins inert to CK, but do not deactivate catalyst [Spectatar)

Reaction between two olefins of Type | = Statisfical CM
Reaction between two olefins of same type (non-Type 1) = Non-selective
Reaction between clefins of two different types = Sefective O
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CM with Two Type 1 Olefins

Scheme 3. Statistical Distribution of CM Products
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General CM of Type 1 and
Type 2/3 Olefins

Primary Reactions in Cross Metathesis of Type | with Type [/
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esults of CM of Type 1 and
Type 2/3 Olefins
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Results of CM of Type 2 and
Type 3 Oletins
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Application of Guidelines

Chemoselective CM Based on Olefin Categorization
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Three Component CM

Scheme 11. Three Component Olefin Cross Metathesis
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@ sing 5—7 mol % of 1 in 0.1—0.2 M refluxing CH2Cla, 12 h. # E/Z = 81 by 'H NMR. © Reaction at 23 “C. ¥ Method A = added all components at
one time. Method B = added component Z and then added component ¥ after 4 h.
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Conclusions

e There 1s now a classification of olefins that allows
for some predictive abilities in CM.

* These classifications are based on rate of
homodimerization and can be influenced by steric
and electronic effects as well as protection of
alcohols.

* More work needs to be done to develop a model
that 1s more quantitative and less qualitative
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