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Anionic negative (Fluorine) hyperconjugative interaction between 
anionic center and C-F bonds at the β- position�
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orbital interaction

carbanion

Ion-dipole interaction between anionic center and C-F and CF3 
bonds (inductive and field effect) 

� �

�

δ +

δ −

� �

���

δ +

δ −

ion-dipole interaction

C-C bond shortening 
C-F bond elongation 
charge delocalization to F atom 

No C-CF3 σ * hyperconjugation??�
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Cyclic lactones are more reactive comapred with open-chain esters.
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CH3-OH� 291 kJ mol-1�

H-Br�      366  kJ mol-1�
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trifluoroborane BF3

methyl cation  CH3
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hydride methane

ammonia NH3 Lewis acid-base complex

sp2 boron

sp2 carbon sp3 carbon

sp3 boron
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Nucleophilic Substitution Reactions of Alkyl Halide  
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Nucleophilic   
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(two-step reaction)�

Substitution  
Nucleophilic   
Bimolecular 
(one-step  reaction)�
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carbocation intermediate�

Transition State�
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Example: SN1  vs E1 �

2-bromo-2-methylpropane�
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Hyperconjugative Stabilization in tert-Butyl Cation 
 
��������
��	
������	
��

������
�
����	��� ���	�	���	
��
�����	
�



Elimination Reactions of Alkyl Halide  
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Elimination  
Unimolecular 
(two-step reaction) 

Elimination  
Bimolecular 
(one-step  reaction)�
�

carbocation intermediate�

Transition State�
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 Highest Occupied Molecular Orbital (HOMO)�
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hyperconjugation of  
β-C-Si σ bond
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Frontier MO  
interaction
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