flike Yang

March 13t 2010

Mike Yang @ Wipf Group Page 1 of 20 4/26/2010



Cox, K. W.; Harmony, M. D.; Nelson, G.; Wiberg, K. B. J. Chem. Phys. 1969, 50, 1976-1980.
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— Baeyer strain
 D. Baric, Z. B. Maksic, Theor. Chem. Acc. 2005, 114, 222-228.

» High kinetic barrier for thermal decompostion

Z8\ 7 N\
— 40.6 kcal/mol

* Frey, H. M.; Stevens, I. D. R. Trans. Faraday Soc. 1965, 61, 90-94.
— 41.4 kcal/mol

* Srinivasan, R.; Levi, A. A.; Haller, 1. J. Phys. Chem. 1965, 69, 1775-1777.
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p-Character of Bicyclobutane Central Bond

» High p-character of the bicyclobutane central bond

— 96% p-character in the central C-C bond of bicyclobutane
—  Calculations: Newton, M. D.; Schulman, J. M. J. Am. Chem. Soc. 1972, 94, 767-773.

— 89% p-character in the central C-C bond of bicyclobutane
—  Coupling constants: Pomerantz, M.; Hillenbrand, D. J. Am. Chem. Soc. 1973, 95, 5809-5810.

— 83% p-character in C-C bond of cyclopropane

» Solvolysis of bicyclobutane is 1000x faster than the cyclopropyl derivative
O O
>—<: :>—N02 >—< >* 2
q4 i = :
Krel 1 >1000

Wiberg, K. B.; Lampman, G. M.; Ciula, R. P.; Connor, D. S.; Schertler, P.; Lavanish, J. Tetrahedron 1965, 21, 2749.

« Bridgehead proton is acidic due to its high s character
Closs, G. L.; Larrabee, R. B. Tetrahedron Lett. 1965, 21, 287.
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Moore, W. R.; Costin, C. R. J. Am. Chem. Soc. 1971, 93, 4910-4912.
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Newton, M. D.; Schulman, J. M. J. Am. Chem. Soc. 1972, 94, 767—773.
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[097ev

Wiberg, K. B.; Ellison, G. B.; Peters, K. S. J. Am. Chem. Soc. 1977, 99, 3941-3946.
« Equatorial attack of nucleophile

H CO,Me H

COzMe
i MeOH
RS © 0-20 °C

endo isomer only

Lehn, J. M.;Wipff, J. J. Chem. Soc. Chem. Comm. 1973, 747-748.
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60%

e Metal reduction of C-X bond

V\ Cl Na
dioxane £ >

Br 65%

S. Hoz, in The Chemistry of the Cyclopropyl Group, ed. Z. Rappoport, J. Wiley & Sons, New York, 1987, vol 1, ch. 19.
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©
N—NTs N,

S. Hoz, in The Chemistry of the Cyclopropyl Group, ed. Z. Rappoport, J. Wiley & Sons, New York, 1987, vol 1, ch. 19.
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— Wurtz coupling

Me Me

Me Me Na-K _ Me Me

Br Br  50°C Me%/Me
Me Me Me Me

S. Hoz, in The Chemistry of the Cyclopropyl Group, ed. Z. Rappoport, J. Wiley & Sons, New York, 1987, vol 1, ch. 19.
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Pr. Pr Pr Pr Pr Pr

Pr Pr N,CHCO,Me %
CL - MeO,C CO,Me + ¥ MeO,C

120-130 °C
CO,Me MeO,C  CO,Me CO,Me

S. Hoz, in The Chemistry of the Cyclopropyl Group, ed. Z. Rappoport, J. Wiley & Sons, New York, 1987, vol 1, ch. 19.
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IH,CZn

R R
R R
Afw - Af/“\/“\:/b/

_NP(O)Ph _NP(O)Ph
IH,CZn (O)Ph, IH,CZn (O)Ph,

Wipf, P.; Stephenson, C. R. J.; Okumura, K. J. Am. Chem. Soc. 2003, 125, 14694—14695.
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4% 41% 6% 45%

@ @
0 — D>4®. |>J@‘—’C|/\/\

Cl cr cr

S. Hoz, in The Chemistry of the Cyclopropyl Group, ed. Z. Rappoport, J. Wiley & Sons, New York, 1987, vol 1, ch. 19.

Mike Yang @ Wipf Group Page 13 of 20 4/26/2010



» Addition-elimination reactions

NCM _,W . NCWCN
MeOH © CNH

P

©CN LG CN LG CN CN LG H
LG =Cl 17% 40%
LG = Br 60% 0%

S. Hoz, in The Chemistry of the Cyclopropyl Group, ed. Z. Rappoport, J. Wiley & Sons, New York, 1987, vol 1, ch. 19.
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"Two bond pluck" mechanism: '
Me
Me Me
R
Me g | /“\/U\/b/ R
(e R g Me M :
RL major product observed IH CZn/NP(O)PhZ
(R = CO,Me, Cl) | 2 N

Jackson, J. E.; Mock, G. B.; Tetef, M. L.; Zheng, G.-X.; Jones, M., Jr. Tetrahedron 1985, 41, 1453-1464.

Mike Yang @ Wipf Group Page 15 of 20 4/26/2010



\i

A

-bu), -buV),
%H |
-90 °C . -90 °C

cyclopropane cyclopropane
Observed by AL
ESR
(t-BuO), H
_170°C 74
cyclopropane,
ethane Obsgrg;d 2

S. Hoz, in The Chemistry of the Cyclopropyl Group, ed. Z. Rappoport, J. Wiley & Sons, New York, 1987, vol 1, ch. 19.
Krusic, P. J.; Jesson, J. P.; Kochi, J. K. J. Am. Chem. Soc. 1969, 91, 4566—4568.
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