
Rework test 3 (provide answers for any questions for which you did not receive full credit) 
and turn in the assignment at the final. 


Remember to bring modeling kits at the final to hand them in.


 

Today


Sections 9.3 & 9.4 

Factors that affect SN2 and SN1


Section  9.5 

Competition between SN1 and SN2


Next Class


Final on Dec. 14  from 12:20 to 2:20
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Review Session: Wilson 130 on Dec. 13 from 7:30 to 9:00.









Reactivity of Alkyl Halides Section
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Substitution and Elimination are Possible
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Nucleophilic Substitution Reactions Section
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Nucleophilic Substitution Reactions in Biology
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Nucleophilic Substitution Reactions in Biology
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SN2 and SN1 Sections 9.1 and 9.3
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Nucleophilic Substitution: The reactivity of halogenated hydrocarbons Lab
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Which is a better leaving group, Cl– or Br–? 
Provide three pieces of evidence to support your 
response. 

Which is a better substrate for an SN2 reaction, 
a 1° or 2° alkyl halide? Provide evidence for 
your response. 

Are 3° substrates suitable substrates for an SN2 
reaction? Provide evidence for your answer. 

Rank 1°, 2°, and 3° alkyl halides by their ability 
to react under conditions that favor SN1 
reactions. Provide evidence for your ranking.  

Are any 1° chlorohyrdrocarbons used in this 
experiment reactive toward SN1 reactions? 
Explain why these 1° chlorohydrocarbons 
behave differently than 1-chlorobutane. 

Nucleophilic Substitution: The reactivity of halogenated hydrocarbons Lab
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Evidence for SN2 and SN1 Section 9.1 and 9.2
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rate = k [CH3CH2CH2CH2Br][I–]





rate = -k [CH3CH2CH2C(CH3)BrCH3]  

Evidence for SN2 and SN1 Section 9.1 and 9.2
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Factors affecting SN2: Substrate structure/degree of substitution Section 9.2 
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Relative reaction rates from Bruice 	  I– : Br– : Cl– : F–	 	 30,000 : 10,000 : 200 : 1


Factors affecting SN2: Leaving Group Quality Section 9.2 
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rate = k [CH3CH2CH2CH2Br][Nu–]


Factors affecting SN2: Nucleophile Quality Section 9.2 
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Factors affecting SN2: Nucleophile Quality, Examples of Nucleophiles Section 9.2 

Conjugate Acid pKa Nucleophile
HI –10 I–

HBr –9 Br–

HCl –7 Cl–

CH3OH2+ –2.5 CH3OH
H3O+ –1.7 HOH
HF 3.2 F–

H2S 7.0 HS–

HC≡N 9.1 C≡N–

NH4+ 9.4 NH3

CH3CH2SH 10.5 CH3CH2S–

CH3OH 15.5 CH3O–

HOH 15.7 HO–

HCCH 25 HCC–
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Nu Quality and protic and aprotic solvents Section 9.3
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	 	 	 	 CH2Cl2 	  

Protic or Aprotic
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Factors affecting SN2 (solvent) Section 9.2 
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Low degree of substitution on α-C


Aprotic Solvents


Good Leaving Group


Good Nucleophiles


Factors that Encourage SN2 Section
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Factors Affecting SN1 - substrate structure Section 9.4
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Factors Affecting SN1 - solvent Section 9.4
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Factors Affecting SN1 - solvent Section 9.4
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Factors Affecting SN1 - Nu and LG Section 9.4
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High degree of substitution on α-C to promote C+ stability 


Protic Solvents


Good Leaving Group


Poor Nucleophiles


Factors that Encourage SN1 Section 9.4
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Competition between SN2 and SN1 Section 9.5

Competition

SN2 SN1

Two molecules collide in a 1 step mechanism Dissociation of one molecule controls the rate of a two 
step reaction

bimolecular rate determining step unimolecular rate determining step

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

methyl, 1°, 2°  only 3° alkyl substrates 

better the nucleophile the faster the reaction the nucleophile is not involved in the rate determining 
step

good nucleophile So so nucleophile

polar aprotic solvent polar protic solvent
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Reactions: SN2 (ignoring stereochemistry)
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Reactions: SN1 (not ignoring stereochemistry)
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Reactions: SN? (not ignoring stereochemistry)
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Reactions: SN? (not ignoring stereochemistry)
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