Nucleophilic substitution reaction

Sy 1

Solvolysis (acetolysis, formolysis and ethanolysis) of the 4-t-butylcyclohexyl tosylates
gives a ratio of kcis/ktrans varying from 4.0 to 2.3 which corresponds to a free energy
difference of 2.6-3.4 klJ/mole
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For 4-t-butylcyclohexyl bromides, the cis isomer reacts about 60 times faster than the
trans isomer with sodium thiophenate (Y = PhS’) in aqueous ethanol. Replacement of |
by I* will be dictated by difference in ground state free energy of the reactants.




Nucleophilic substitution reaction

Sy

Mentylamine (e-NH,) gives menthol (e-OH), carvomenthylamine (e-NH,) gives

carvomentyol (e-OH) in high yield. Reaction of axial amino groups give a mixture of olefins,

axial alcohols and equatorial alcohols, hence do not involve any single mechanism.
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6-alkyl-2-cyclohexenyl mesitoates react with piperidine stereospecifically , the cis
isomer giving the cis and the trans isomer giving the trans.
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Nucleophilic substitution reaction
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Formation and cleavage of epoxide ring

Trans-1--bromo-2a-hydroxydecalin converted smoothly to the epoxide while 1
la-2 B-isomer (where both Br and OH are equatorial) reacts extremely slowly

OH
Magjor product (Chair like transition state
generally favoured over twist boat)
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Formation and cleavage of epoxide ring

Strong Base Strong Base

NC

Six membered favoured OH



A i

10.

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.
23.
24.

References used for preparing E-content and for further reading

E.L. Eliel, S.H. Wilen and L.N. Mander, Stereochemistry of Organic Compounds, John Wiley & Sons, New York,
1994.

S. Sengupta, Basic Stereochemistry of Organic Molecules, 2009.

D. Nasipuri, Stereochemistry of Organic Compounds, 2nd Edn., Wiley Eastern, New Delhi, 1993.

S. Sengupta, Basic Stereochemistry of Organic Molecules, 2009.

D. Nasipuri, Stereochemistry of Organic Compounds, 2nd Edn., Wiley Eastern, New Delhi, 1993.

J. March, Advanced Organic Chemistry: Reactions, Mechanisms and Structure, 5th Edn., John Wiley, New York,
1999.

S. P. McManus, Organic Reactive Intermediates, Academic Press, New York, 1973.

F.A. Carey and R.]J. Sundberg, Advanced Organic Chemistry Part A and Part B, 4th Edn., Plenum Press, New
York, 2001.

T. L. Gilchrist and C. W. Rees, Carbenes, Nitrenes and Arynes, Nelson, New York, 1973.

T. H. Lowry and K.C. Richardson, Mechanism and Theory in Organic Chemistry, 3rd Edn., Harper and Row,
New York, 1998.

D. L. Nelson and M.M. Cox, Lehninger: Principles of Biochemistry, W.H. Freeman Co, London, 2005.

T. W. G. Solomons, Organic Chemistry,

G. M. Loudon, Organic Chemistry

J. Clayden, N. Greeves, S. Warren, Organic Chemistry, 2nd Ed., (2012), Oxford University Press.

L. Fleming, Frontier Orbitals and Organic Chemical Reactions, John Wiley, 1980.

W. Caruthers, Modern Methods of Organic Synthesis, 3rd Edn., Low Price Edition, Cambridge University Press,
1996.

H. O. House, Modern Synthetic Reactions, 2nd Edn., Benjamin, 1971.

P. Sykes: A Guide to Mechanism in Organic Chemistry.

J. A. Joule and K. Mills: Heterocyclic Chemistry (4t Edn).

T. L. Gilchirst, Heterocyclic Chemistry, 34 Edn, Pearson, 2005.

R. N. Morrison, R. N. Boyd, Organic Chemistry, 6th Edn., Dorling Kindersley (India) Pvt. Ltd. (Pearson
Education).

R. O. C. Norman and J. M. Coxon: Principle of organic synthesis

L. L. Finar, Organic Chemistry, Vol I, 6th Edn., Addison Wesley Longmann, London, 1998.

I. L. Finar, Organic Chemistry, Vol II, 5th Edn., ELBS, London, 1995.



