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Answer:

This is a typical radical reaction. The goal is to have the most stable radical. Based on organic chemistry I, the radicals should be at the following positions.


The extra benzene rings in 1, 2, and 4 can help stabilize the radicals (see the resonance structures one the lecture notes). But the one in 3 cannot since it is not involved in the resonance structures. The methyl group makes 2 more stable than 1. 





6. A reaction with para-chloronitrobenzene with sodium 2.6-di-tert-butylphenoxide was carried out with the purpose of synthesizing diphenyl ether (A). However, the product of the transformation was not A, instead, an isomer of A was formed. (Hint: the isomer of A contains a phenolic hydroxy group.)  




Answer: A resonance structure for the 2.6-di-tert-butylphenoxide anion which shows the carbon para to oxygen is nucleophilic. 


There is significant steric hindrance surrounding the oxygen atom due to the bulky tert-butyl; therefore, the para carbon is nucleophilic and an SNAr reaction occurs at that position to furnish the biphenyl product. 
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Despite the fact that this is an SN2 question, stabilization of the partial postive charge will still excelerate the 

reaction. Therefore, one way to answer this question is to look at the stability of the cations that can potentially 

form. After this, consider resonance and stability. Lastly you should also consider steric hinderance. 1 will react 

faster with 2.

most

stable

I

This is the fastest because it is not hindered and the positive charge character is most stabilized.
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Cl

3. Departure of the chloride forms a carbocation. Use arrows to draw ALL resonance structures.
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Many other possibilities, make sure the charge 

goes to every ring.
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4. Each of the following compounds are treated with Br

2

 and light (hv). Rank in order of reactivity and explain 

why.



image8.emf
>

>

>



image9.emf


image10.emf
5. Complete the following reaction scheme. If any reactions do not work, explain why.

Br

1. Li

2. CuCl

O

Then H+

NaOMe

HBr, Peroxides

CuLi

2

OH

No Reaction: Can't do 

SN2 on a vinyl halide 

(steric hindrance from

in-plane attack, high

energy transition state 

from sp2 -> sp)
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7. Arrange the following series in increasing order of pKa of the -OH proton. Give reasons to support your 

answer.
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Answer: The compounds in their increasing order of the pKa of the -OH proton are as follows:

The way we approach this question would be to see how stable the compounds are after

deprotonation. Once deprotonated, we will check if the negative charge is localised or can be

distributed. Ifcharge distribution is possible,wejudgetheir acidity basedon the inductive (I effect)

and resonance (R effect) abilities of the substituents in the aryl group. An EWG (electron withdrawing 

group)willfavourthenegativechargedistribution,makingtheanionicconjugatebasestable,thereby

making it more acidic. On the other hand, an electron donating group(EDG)would not favour the

charge dsitribution. Among all the compounds, cyclohexanol is the least acidic because after

deprotonation, the chargewould be localised unlike all the other compounds that have a benzylic

chargeabletobedistributed. -OMehasadominant+Reffect, itbecomesless acidicthanphenol.-

Clhasadominant-Ieffect butcanalsodonateit'selectronstoparticipateinresonancestabilisation.

SO4-chlorophenolismoreacidicthanphenol.-COCH

3

and-NO

2

havebothstrong-Rand-Ieffect,

so these two compoundsarethe most acidicin theseries. Among -COCH

3

and-NO

2

, the electron

withdrawing ability of -NO

2

is more than -COCH

3

, hence 4-nitrophenol is more acidic than 4-

acetylphenol.

Refresher: The more acidic a compund is, the lower will be its pKa because pKa = -log[H

+

concentration]



image1.emf
Cl

H

2

O

Two alcohols

Cl

H

2

O

Same two 

alcohols in the 

same ratio

1. When treated under S

N

1 condtions, the two chloridees below give the same pair of alcohols in the same ratio. 

Provide structures for the two alcohols and explain mechanistically.
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In both instances, the same carbocations are formed which then react with water to form the alcohol products.
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2. Rank the relative rates of S

N

2 reactions for the six alkyl and allyl iodides below when they are subjected to 

ethoxide in ethanol at 45 C. For the compound that you have identified to be the fastest, explain why.



Assignment #2 (Due Feb 3


, 


2023)


 


Chem 436 


–


 


Spring 2023


 


 


Cl


H


2


O


Two 


alcohols


Cl


H


2


O


Same 


two 


alcohols 


in 


the 


same 


ratio


1. 


When 


treated 


under 


S


N


1 


condtions, 


the 


two 


chloridees 


below 


give 


the 


same 


pair 


of 


alcohols 


in 


the 


same 


ratio. 


Provide 


structures 


for 


the 


two 


alcohols 


and 


explain 


mechanistically.


 


 


Cl


H


2


O


H


2


O


OH


OH


Cl


H


2


O


H


2


O


OH


HO


In 


both 


instances, 


the 


same 


carbocations 


are 


formed 


which 


then 


react 


with 


water 


to 


form 


the 


alcohol 


products.


 


 


I


I


I


I


I


I


2. 


Rank 


the 


relative 


rates 


of 


S


N


2 


reactions 


for 


the 


six 


alkyl 


and 


allyl 


iodides 


below 


when 


they 


are 


subjected 


to 


ethoxide 


in 


ethanol 


at 


45 


C. 


For 


the 


compound 


that 


you 


have 


identified 


to 


be 


the 


fastest, 


explain 


why.


 


 




Assignment #2 (Due Feb 3 ,  2023)   Chem 436  –   Spring 2023    

Cl

H

2

O

Two alcohols

Cl

H

2

O

Same two 

alcohols in the 

same ratio

1. When treated under S

N

1 condtions, the two chloridees below give the same pair of alcohols in the same ratio. 

Provide structures for the two alcohols and explain mechanistically.

   

Cl

H

2

O

H

2

O

OH

OH

Cl

H

2

O H

2

O

OH

HO

In both instances, the same carbocations are formed which then react with water to form the alcohol products.
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2. Rank the relative rates of S

N

2 reactions for the six alkyl and allyl iodides below when they are subjected to 

ethoxide in ethanol at 45 C. For the compound that you have identified to be the fastest, explain why.

   

