C
Some novel intermediates and architectures
1
Cations

3,5,7-Trimethyl-1-adamantyl cation:
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Not stabilised by a π electron system,


Not stabilised by a heteroatom.


X-ray structure --> cation is nearly planar,




C1-C2 bond length = 144 pm,








   C2-C3 bond length = 162 pm,








   --> pure C-C hyperconjugation!
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-->   Aromatic?


        No  --> increased angle strain.


--> i.e. not flat but bowl-shaped.


See:
J Chem Soc Chem Comm, 1994, 2319.

2
Radicals

Formation by:
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· Homolysis: 
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· Redox processes: 

For intermolecular radical addition the halides and selenides are ideal, because of their bond dissociation energies (200-300 kJmol-1). This enables heat or photochemical activation, but initiation may also be via azo compounds or peroxides. Because of their high reactivity, the concentration is kept low in a chain reaction:
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Example
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Less toxic alternative:
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See:
Baguley, Walton, Angew Chem, 1998, 110, 3272-3283.






Barton et al., Tetrah, 1985, 41, 3901-3924.

Stereoselectivity
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Intramolecular tandem radical reactions
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Example:





See:
Curran, Synthesis, 1988, 417-439, 489-513.

Reductive generation of radicals from carbonyl compounds
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[image: image20.wmf]Capnellene (61%)
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See:
Molander, Chem Rev, 1992, 92, 29-68.






Molander, Chem Rev, 1996, 96, 307-338.






Krief, Laval, Chem Rev, 1999, 99, 745-777.
3 Windowpanes






See:
J Amer Chem Soc, 1985, 107, 5732.

High internal stresses:
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As yet unknown,



but this



[4.4.4.5]fenestrane:

  

comes close!     

[4.4.4.4]Fenestrane  

--> Not so exotic: Compare with heme, chlorophyll, Vit. B12.

Staurane-2,5,8,11-tetraene: a white solid, sublimating at RT, has only two 1H-NMR signals:  

  3,48 and  5,33 ppm:
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--> Central question: how far can an sp3 C atom be ‘planarized’?

--> Why is the search for windowpanes useful?

New, useful reactions, e.g.:
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Now, how planar are the fenestranes?

[image: image24.wmf]H

H

H

H

[image: image25.wmf]b

a

 

[image: image8.wmf]
has angles ( and ( = 128/129°, 

far from planar!

4 Propellers
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See:
J Amer Chem Soc, 1985, 107, 6410.

Examples:
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5
“Starburst dendrimers”
These are compounds with radial symmetry, formed by ‘stellar’ growth (sometimes also called cauliflower polymers).  They are usually formed analogous to peptide chemistry, e.g., by stepwise coupling of  α,ω  protected diamino acids such as lysine or  β-aminoalanine:
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Dendrimer  -->  MW  (  Volume

Starburst oligomers:
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