

Advanced Organic Chemistry ( Dr. Hamid Hashim+  Dr. Olfat) 
           Period  : 18-9-2018  to  30-10-2018     (7 weeks)  

1. Electronegetivity 
2. Dipole moment
3. Inductive and field effect
4. Delocalized chemical bonding
5. Rules of resonance 
6. Aromaticity 
7. Nucleophilic aliphatic substitution (SN 2, SN 1 and ion pair )
8. Neighboring-Group Participation
9. SN i, SN i   SN 1  , SN 2      mechanism 
10. The tetrahedral mechanism 
11. Nucleophilic substitution at vinylic Carbone
12. Elimination  (E1 , E2 , E1CB) 
13.  Pyrolytic elimination 
Referances

1- Organic chemistry  by Morrison and Boyd, 
SIXTH EDITION , 1992
2- MARCH’S ADVANCED ORGANIC CHEMISTRY , 
by  Michael B. Smith  and Jerry March , SIXTH EDITION , 2007
3- Advanced Organic Chemistry , by FRANCIS A. CAREY
and RICHARD J. SUNDBERG , FIFTH EDITION, 2007
Part A: Structure and Mechanisms
PART B: Reactions and Synthesis
4- Organic chemistry  by Glyden , Second Edition , 2012
5- a Guidebook to mechanism in organic chemistry, by peter sykes
 sixth edition, 1985
    6- My lectures for second stage , undergraduate
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Rules of resonance 
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        effect.
[image: ]
Example : aniline is less basic compared to 2,6-disubsitutued aniline because in aniline unshared electrons an delocalized through the ring , while in 2,6-disubsitutued aniline the delocalization is prevented by steric effect.




Aromaticity and the Huckel rule (4n+2=π)

What is the aromaticity? 
Old definition: that of Huckel , planer , monocyclic, conjugated system containing (4n+2=π) electrons are aromatic .
New definition: an aromatic compound is the one which has a measureable degree if it show induced ring current. The induced ring currentcomes from nmr data (chemical shift about 7-9 ppm).
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Example: 
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The Huckel rule
4n+2=π  ,  π : the number of electrons 
When n = 0, 1,2,3,4,5 ….etc (true number) , the compound is aromatic.
i.e : electrons pairs:  2,6,10,14,18,22
 When n = (not true number) , the compound is not aromatic.
i.e : electrons pairs:  4,8,12,16,20

Rules of aromaticity 
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Type of systems 
1- [image: ]
Example :  Cyclo propyl cation  (n=0) , aromatic 
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                                                       very stable 



2- Six electrons (n=1)
Example : a) Benzene , b)  Cyclopentadienyl,  c) cycloheptatrienyl cation (tropolium ion)







3- systems of Eight electrons
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4- systems of ten electrons
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Compound 79 not prepared (not stable) because of vandewaals interaction. The molecule is non planer (out of planarity) – decreasing overlap and delocalization of π electrons. other
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[12] annulenes : not aromatic, donot fit 4n+2π
[14] annulenes : 
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The dihydropyrene (110) 
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Conclusion 
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order to reduce antiaromaticity.
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Uses for SN2 Reactions
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        e.g :  t –But Cl                             t – Bu+    +    Cl-  


Energy Profile of SN1, two steps
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in 
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Common ion effect 
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Salt effect 
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Attacking the Nuclephile or Solvent:
	Intimate Ion Pair
	Inversion of Configuration

	Solvent Separated Ion Pairs
	Partial Racemization

	Dissociated Ions
	Racemization 
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Evidence for the Ion – Pair  mechanism 
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Speciall salt effect 
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Solvents


Solvent Effects: Protic Solvents
















Neighbouring  group participation
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1- NGP by an alkene
The π orbitals of an alkene can stabilize a transition state by helping to delocalize the positive charge of the carbocation. For instance the unsaturated tosylate will react more quickly (1011 times faster for aqueous solvolysis) with a nucleophile than the saturated tosylate.
[image: Neighbouring group participation1.jpg]
The carbocationic intermediate will be stabilized by resonance where the positive charge is spread over several atoms, in the diagram below this is shown.
[image: Neighbouring group participation2.jpg]
Here is a different view of the same intermediates.
[image: Neighbouring group participation3.jpg]
Even if the alkene is more remote from the reacting center the alkene can still act in this way. For instance in the following alkyl benzenesulfonate the alkene is able to delocalise the carbocation.
[image: Neighbouring group participation4.jpg]
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                                                                      48                             49
Comp. 45  is 1014 time faster than 49          
While Comp. 47  is 5  time faster than 48  , Comp. 46  is 3  time faster than 48  because the cyclopropane ring is not suitable position for assistance .           
3- NGP by an aromatic ring
An aromatic ring can assist in the formation of  a carbocationic  intermediate called a phenonium ion by delocalising the positive charge.
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[image: Neighbouring group participation7.jpg]
When the following tosylate reacts with acetic acid in solvolysis then rather than a simple SN2 reaction forming B, a 48:48:4 mixture of A, B and (C+D) was obtained .
[image: Neighbouring group participation8.jpg]
The mechanism which forms A and B is shown below.
[image: Neighbouring group participation9.jpg]
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SNi / mechanism 
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Reactivity 
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R-Cβ-Cα-X
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Summary 
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         cations are stabilized by resonance.
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8- Bridgehead atom
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Compound (91) is very slow , while (92) is very fast .
9- Deuterium substitution
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  K is the rate in any solvent
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Mechanism : mechanism in solution are E2 , E1   and  E1CB 
                     mechanism in gas phase is pyrolitic 



Pericyclic reaction is a concerted reaction that proceeds through a cyclic transition state. Pericyclic reactions require light or heat and are completely stereospecific;
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Its analogous to the SN2 mechanism and often competes with it . with respect 
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This happened when the leaving groups are not hydrogen  
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If there steric nature of hydrogen , (anti zaitsevs rule)
If no there steric nature of hydrogen , (zaitsevs rule, , more stable alkene)
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2- Solvent isotope effect has been observed in E1CB mechanism (called inverse  solvent isotope effect). When D2O was used instead of H2O as solvent  
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In general 
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Explanation 
1) By hughes and Ingold
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2) Bunnett explanation 
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3) H.C. Brown 
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NMe, 98% .
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Erythro compound gives the cis alkene
Thero compound gives the trans alkene
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E1 mechanism
Ionized solvent = protic solvent (as H2O)
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Evidence for Ei mechanism
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Elimination – examples
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The elimination is stereoselectivity syn process – five membered Ei
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Elimination with (Cl, Br, I) follow Zaitsev rule,  with (F)  Hofmann rule is followed
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