
 

Solvents and solvolysis Reactions

Classification of solvents
i Bronsted protic vs aprotic
z Lewis donor vs non donor
3 polar vs apolar

i Bronsted protic us aprotic

protic solvents are good hydrogen bond donors
Ex H2O alcohols carboxylic acids

aprotic solvents cannot act as hydrogen bond
donors

ex ether dichloromethane Dem _cHz4z hexanes
protic solvents stabilize anions
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z Lewis donor vs non donor
donor solvents molecules containing oxygens or
nitrogens that can donate unshared electron pairsmolecules that can act as Lewis basesEx Ether THF H2O alcoholsR
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non donor solvents molecules that cannot act asLewis bases
ex alkanes benzene chloroformDcm

Hdz



NOTE even though DCM 3 chloroform have
halogen atoms with unshared e pairs
they are very poor LBs and are
considered non donors

3 polar vs apolar
polar solvents have dielectric constant 315

apolar solvents have dielectric constant E 15

dielectric constant e interaction energy between two
ions with respective charges 9 3 oh separated by distance r

measures ease of separating charges
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large E magnitude of interaction E is small
this means attractive and repulsive forces between
charges are weak

oppositely charged ions tend to associate less in
a polar solvent than apolar

All polar solvents consist of dipolar molecules but
not all dipolar molecules are polar solvents
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solvent choice important for Snl El Snzfez reactions

solvolysis reactions

solvolysis the reaction of an alkyl halide
with a solvent in which no other base or

nucleophile has been added

solvolysis of tert butyl bromide
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Reaction Summary
tert butyl bromide in polar prolic solvent
forms carbocation intermediate

bromine is substituted by the solvent

the solvent that formed a new covalent
bond with the carbocation is deprotonaleo

by another solvent molecule

this followed an Snl reaction mechanism

polar protic solvent stabilizes
carbocation
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Reaction summary
tert butyl bromide in polar prolic solvent
forms carbocation intermediate

solvent reacts with a p hydrogen to

form an alkene

This follows the El reaction mechanism

important note
Alkyl halide structure and

nucleophile strength have

more influence on which type of reaction predominates
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Rearrangements are also possible in some solvolysis rxas

H C 3 CH CH
l l l l

H c C CH C Hye c CH CH t Ct0Hz 0

EtoH
CH 80C 0ft

Snl El reactions fastest in polar photic donor solvents
polar high E allows for separation of ions

protic donor stabilizes both and species

carbocation intermediate stabilized and
halide union stabilized

for Sn2 EZ reactions polar aprotic solvents preferred

polar protic solvents stabilize the nucleophile reducing

its effective negative charge and therefore its

nucleophilicity
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