 Friedel-Crafts Mechanism: The Theory

 Underlying The Synthesis of 1,4-Ditertbutylbenzene
 (Turned in as separate document)
 Friedel-Krafts substitution reactions generally involve the use of the powerful

Lewis acid AlCl3 to generate a positively charged electrophile which is then substituted into

he targeted substrate. In the current experiment, the reaction generating the electrophile is 

described by reaction 1:

1

AlCl3 + Cl-C(CH3)3 ----> {AlCl3...Cl-....[C(CH3)3+]}  ---> AlCl4-  + [C(CH3)3+]

      Lewis acid


     Lewis  acid/base adduct


carbocation

  


The electrophile, in this case a carbocation, forces an H off the benzene ring, probably 


through the transient state shown in reaction 2.  Because the t-butyl group is electron-


donating it is preferred over H as an aromatic substituent, e.g. reaction 2 is exothermic.
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        mp -58 oC  bp 169oC
 The reaction
does not cease with the formation of a monoalkylated ring. Reaction 3 occurs even more exothermically:
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transition state

1,4-Di-tertbutylbenzene
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mp 79.5 oC  bp 238 oC
One of the possible static Kekule structures of the transition state places a positive charge beneath the initial t-butyl group which, via the inductive effect, donates electronic charge to the briefly destabilized aromatic intermediate. This stabilizes the 1,4 resonance structure making the 1,4-substitution favored over the 1,3-substitution where it is impossible to arrange a (+) charge to occur beneath the first t-butyl group.

  The 1,2-ditertbutyl product shares a similar advantage to the 1,4-product since one of its static intermediate resonances also allows a (+) charge to occur beneath the first t-butyl. However, it is expected that the steric hindrance of two t-butyl groups adjacent to each other makes the 1,2-ditertbutyl product less likely. 
Theory (1-2 pages)  should be focused on the mechanism governing the reaction run.  Pictures and diagrams (e.g. activated complexes and reaction coordinate diagrams are smiled on).Here, you attempt to sound like the text. Be precise and correct in your language. Follow rubric hints.








