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1. benzaldehyde D HIEEE N & Rt

'I‘here are three contributing resonance structures of benzaldehyde (A) that e
introduce charge into the structure. There is one resonance structure (A’) that simply moves the -
‘aromatic ring double bonds The nnportant point is to recognize that the carbonyl groupof -
benzaldehydé can withdraw electrons from the aromatic ring by resonance.
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These are the 10 resonance structures that have the cation on different carbons. If -
‘you waht to show resonance structures that just move the double bonds around the rmgs then there
are at least 30 more representatlons' - -
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(a) Potassmm permanganate oxidizes the alkyl Slde chams of an aromatlc ring as long as there is at
least one benzyhc hydrogen -

_CO,H

(b) This reaction is a bimolecular elimination (£2). The major product is (E)-1-phenylpropene because it
is the more st@ble product and therefore has a lower transition state leadmg to it. There nnght bea
minor amount of the (Z) isomer and perhaps 3-phenylpropene

- , tert.-‘BuOK» |
}  tert-BuOH
Br . | ' -

(c) This reaction is an Sn2 process. The reaction would presumably go with inversion. .

Br ' . | S/‘\ o
N&SCHQCH:;
e
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(d) This reaction is an Sy1 solvolysw The relatively stable benzylic cation will be formed when the chloro
group leaves. The water can be added in an Sx1 reaction and then be deprotonated to produce the major
product. Rearrangement of the benzylic cation will not be favored because the methyl shift would give
the less stable tertiary cation. Once the tertlary cation is formed, the E1 and Sy1 pathways will compete.

¢l | OH

Major product ' E1 product . : Sn1 product

CHj shift

—_—

. Benzylic cation | | Tertiary cation
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(a) m-bromofluorobenzene or 1-bromo-3-fluorobenzene

(b) o-iodotoluene or 2-iodotoluene
- {¢) o-nitrophenol or 2-nitrophenol

(d) p-dibromobenzene or 1,4-dibromobenzene
‘(e) 1-bromo-2-chloro-3-iodobenzene

() 2,5-dichloroaniline
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6. 1-bromo-2-methylpropane. benzene. AICI3ZFH\W\% Z & T, tert-butylbenzene
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tert-Butylbenzene will be the product whenever the tert-butyl cation is formed
in the presence of benzene. Aluminum chloride forms a complex with the alkyl bromide that has
partial positive charge on a primary carbon. A hydride shift in this complex produces the much
more stable tertiary carbocation. Standard electrophilic substitution of benzene leads to
tert-butylbenzene. | ~ '

~ BrAlCl3

- HBr
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These are Frledel—CrafI:s alkylations. There is potentlal for polysubstitution in
each case. If benzene is used as the solvent, the monosubstltuted aromatlc ring will be the major
product - ’

A(a) This react1on g1ves 2-pheny1butane |

-

s

~AICl

2- Phenylbutane

(b) Th.ls tlme there will be rearrangement We don’t know Wl'uch product Wlll be ma_] or, but it is.
11kely to be 2-phenylbutane ' ‘ L |

ACI;

-

‘2-Phenylbutane | 1-Phenylbutane
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(¢) Alkyl bromldes can also be used in Friedel-Crafts alkylations. The major product would be -
| 3—phenylpropene If benzene is not the solvent, polypropylene m1ght be the maJor product

- 3-Phenylpropene

(d) This reaction also gives 2-phenylbutane. The alkene would react with the acid (Chapter 3) to
give the sec-buty} cation, which would react with the benzene solvent If benzene isnot the
solvent then polybutylene would likely be the maJor product |

 catalytic H-2's'o4_

>

" 2-Phenylbutane
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