( 4 ) Today
Sections 11.1 - 11.6; Substitution Reactions

Sections 10.5, 17.6: Alcohols in Nucleophilic
Substitution Reactions

( 6 ) Second Class from Today
Sections 11:7 - 11:11: Elimination Reactions

Next Class (5)

Sections 10.5, 17.6: Alcohols in Nucleophilic
Substitution Reactions

Sections 11:7 - 11:11:; Elimination Reactions

Third Class from Today ( 7 )
Sections 11:7 - 11:11: Elimination Reactions

Section 17.6: Alcohols and Elimination
Reactions

Competition between Sn1, E1, Sn2, and E2

Chap 12: Mass Spectrometry and Infrared
Spectroscopy



Factors Affecting Sn1: C+ Stability Section 11.5
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Rates of Hydrolysis of Alkyl Bromides
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Factors Affecting Sn1: C+ Stablhty Section 11.5
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Allylic and Benzylic Positions
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Factors Affecting Sn1: The Nucleophile Section 11.5

\{ W
oY
—
\/I
o
oY
o>
|
+
@. . ,,///
w
O)
—
\/I |
o
o
O
I
%)
|
+
N\
+
@)
T
]

N - Ao role ... A goJ Ay ™
i W dn'} JI:Z,W, up o M
m S because 11 Sul
L fle & wast Losun ﬁ/‘s/,
° g B 67lmfj AI’M to wud
e,[mma}(a/\ (,a)l{ Feﬁuu' wl}h
o - 3% x-¢
v

rxn coordinate



Factors Affecting Sn1: The Nucleophile Section 11.5
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Factors Affecting Sn1: The Leaving Group Section 11.5
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Factors Affecting Sn1: The Solvent /H Section 11.5
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Factors Affecting Sn1 Reactions Section 11.5

High degree of substitution on a-C or electron delocalization to promote C+ stability

40 pasétbu_ 4l possible
1°¥C < 2°a-C ~1°allylic~1°benzylic < 3°a-C~2°allylic ~2°benzylic < 3°allylic ~ 3° benzylic
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Protic Solvents - encourage Sn1 mechanisms

Help stabilize transition state by stabilizing () charge that builds on LG as a-C to LG bond breaks

Good Leaving Group

LG’s that are low in energy (very weakly basic atoms/molecules) make forming the C+ intermediate
easier

Weak Nucleophiles

Weak Nu’s have to wait for C+ to form to react...

Strongly basic Nu’s cause side reactions on 2° and 3° a-C’s



Competition between Sn2 and Sn1

Sn2

Two molecules collide in a 1 step mechanism

bimolecular rate determining step

stereochemistry is inverted

methyl, 1°, 2° ﬁoael actess do back F
o-C
better the nucleophile the faster the reaction

good nucleophile

polar aprotic solvent

Summary

Snt

Dissociation of one molecule controls the rate of a two
step reaction

unimolecular rate determining step

stereochemistry is a mixture of inverted and retained
(not inverted)

3° alkyl 2° allylic/benzylic substrates
2° with resonamer

the nucleophile is not involved in the rate determining
step

S0 so nucleophile

polar protic solvent
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Reactions: Sn2 (igresd=g stereochemistry)
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Reactions: Sn2 (ignoring stereochemistry
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Reactions: Sy1 (not ignoring stereochemistry)
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Reactions: SNf (not ignoring stereochemistry)
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Reactions: SNB'
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