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Learning objectives

1. Apply IUPAC nomenclature rules to a range of organic compounds.

2. Recall reagents and conditions for given interconversions in single- and

multi-stage organic pathways.
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3. Determine correct structures as intermediates or products in reaction

sequences.




Get ready

« This quiz has 15 questions on organic synthesis.
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* Write the numbers 1-15 on a page in your book or on scrap paper.




1. Carboxylic acid (CH,;),CHCOOH can be
produced by oxidation of an alcohol at reflux.
Deduce which alcohol would be oxidised at
reflux to produce this carboxylic acid.

A. 2-methylbutan-1-ol
5. 2-methylpropan-1-ol
C. 1,1-dimethylethanol
D. propan-2-ol



Presenter Notes
Presentation Notes
Tags: alcohols, carboxylic acids, carbonyls, oxidation, multiple representations
ANSWER: B
Feedback: sketch a skeletal formula of the compound and work backwards from that to the alcohol.


2. 2-methylbutylamine can be made in a three-
step process starting from an alkene. The
synthesis has the reagents and conditions:

Step 1: HBr

Step 2: Ethanolic KCN

Step 3: LiAlH,

What was the starting alkene?

A. but-2-ene
5. methylpropene

C. 2-methylbut-1-ene
D. 2-methylbut-2-ene



Presenter Notes
Presentation Notes
Tags: alkenes, electrophilic addition, reduction, nucleophilic substitution, Markovnikov, multiple representations
ANSWER: A
Feedback: sketch a skeletal formula of the amine mentioned and work backwards. Remember that addition to an alkene is regioselective (Markovnikov’s rule due to carbocation stability).


3. Consider the reaction sequence represented
by the displayed formulae below. State which
type of reaction is not involved in the synthetic
sequence.

CH,CH,CH; = (CH,),CHCI > (CH,),CHCN - (CH,),CHCH,NH, - (CH,),CHCH,NHCOCH,

A. halogenation
5. acylation
C. reduction

D. oxidation



Presenter Notes
Presentation Notes
Tags: multiple representations, reaction types, alkanes, halogenoalkanes, amines, nitriles, amides
ANSWER: D
Feedback: look at the four options and visualise what the reaction types are.


4. Which of the following reactions involve free
radicals?

A. dihalogenation of propene

5. hydrohalogenation of ethene
C. halogenation of propane
D

. halogenation of benzene



Presenter Notes
Presentation Notes
Tags: free radicals, bonding, multiple representations, reaction types
ANSWER: C
Feedback: don’t let the words put you off. We don’t tend to use words like halogenation in our everyday class language but you know what it means – adding a halogen atom.


5. Select the reagent from the list below which
could produce an alcohol from an alkene.

A. acidified potassium dichromate(Vl)
5. warm dilute acid

C. aqgueous sodium hydroxide

D

. steam and concentrated phosphoric acid



Presenter Notes
Presentation Notes
Tags: oxidation, alcohols, alkenes
ANSWER: B and D
Feedback: consider the role of each of the reagents you have been presented with in the answers. What do they need to react with in order to make an alcohol?


6. Identify the compound that could not act as
a monomer.

A. chloroethene

B. 2-amino-2-chloroethanoic acid
C. chloropropane
D

. ethanedioic acid



Presenter Notes
Presentation Notes
Tags: polymers, monomers, multiple representations
ANSWER: C
Feedback: remember there are two types of polymerisation, addition and condensation. Consider which types of monomers are needed for each. 


7. High atom economy is one of the aims of
green chemisiry. Which of the following types of
reaction has the highest atom economy?

A. elimination
5. hydrolysis
C. addition

D). substitution



Presenter Notes
Presentation Notes
Tags: green chemistry, multiple representations, reaction types
ANSWER: C
Feedback: visualise what each of the reaction types is and think about how many products they form.


8. Select which pair(s) of reagents could be
used to make the amide CH;CH,CONHCH,?

A. CH;CH,CONH, and CH;Br

5. CH3;CH,COCI and CH;NH,
C. CH;CH,COCH; and NH,

D. CH3CH,COONa and CH;NH,



Presenter Notes
Presentation Notes
Tags: amides, formulae
ANSWER: B
Feedback: draw the mechanism for the formation of an amide if you need to.


9. The shortest synthetic pathway from benzene
to phenylamine requires how many steps?

A. one
5. two
C. three

D. four



Presenter Notes
Presentation Notes
Tags: aromatic chemistry, benzene, amines,
ANSWER: B
Feedback: try to remember what kind of reaction benzene does and consider how you could introduce nitrogen into a benzene ring.


10. What is the IUPAC systematic name of the
major product formed in the reaction between
2-ethylbut-1-ene and hydrogen bromide?

A. 1-bromo-2-ethylbutane
5. 2-bromo-2-methylpentane
C. 2-bromo-2-ethylbutane

D. 3-bromo-3-methylpentane



Presenter Notes
Presentation Notes
Tags: nomenclature, multiple representations, alkenes, addition, halogenoalkanes
ANSWER: D
Feedback: it is easier to figure out the answer here using a diagram so sketch the starting material and work from there. 


11. State which compound from the list below is
not able to act as an electrophile.

A. hydrogen bromide
5. aminomethane

C. sulfuric acid
D

. bromomethane



Presenter Notes
Presentation Notes
Tags: electrophiles, reactivity
ANSWER: B
Feedback: remember the definition of an electrophile and consider what features of a molecule allow this action.


12. 2-bromopropane is reacted with potassium
cyanide in ethanol. The product is isolated and
then reduced with sodium tetrahydridoborate.
What is the length of the longest carbon chain in
the final product molecule?

A. two
5. three
C. four

D. five



Presenter Notes
Presentation Notes
Tags: nucleophilic substitution, halogenoalkanes, reduction, multiple representations
ANSWER: B
Feedback: diagrams are helpful here.


13. What happens when 2-methylpropan-1-ol is
heated together with acidified potassium
dichromate(VI) and immediately distilled?

A. No new product is formed
5. 2-methylpropanoic acid is isolated
C. butanone is isolated

D. 2-methylpropanal is isolated



Presenter Notes
Presentation Notes
Tags: oxidation, alcohols, aldehydes, carboxylic acids
ANSWER: D
Feedback: check the nature of the alcohol functional group to determine whether it can be oxidised and what products it makes.


14. Which pair of reagents results in the
formation of a compound that has a functional

group which is commonly found in flavourings
and perfumes?

A. CH,CH,CH,COCI + CH,NH,
3. CH,CH,COCI + CH,CH,OH
C. CH,COOH + CH,Cl

D. (CH,CO),0 + H,0



Presenter Notes
Presentation Notes
Tags: esters, nucleophilic addition elimination, multiple representations
ANSWER: B
Feedback: look for the hints in the question; flavours and fragrances are an indicator of the ester functional group.


15. The image shows a student’s revision map of
reactions of benzene. State which structure, A,
B, C, or D, is incorrect.

methyl benzene
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Presenter Notes
Presentation Notes
Tags: aromatic chemistry, benzene, amines
ANSWER: A is incorrect
Feedback: just because a molecule contains a benzene ring doesn’t necessarily mean that the ring itself is reacting. Remember any side chains will react in predictable ways. Ask your students to draw the correct structure of A, as shown in the answers.


Answers

I. B-2-methylpropan-1-ol 12. B—-three

2. A-Dbut-2-ene 13. D =2-methylpropanal is isolated

3. D - oxidation 14. B-CH;CH,COCI + CH,CH,OH

4. C-halogenation of propane 15 Aisincorrect

5. D -steam and concentrated Correct structure of A:
phosphoric acid

6. C—chloropropane Br

7. C - addition /l

8. B-CH;CH,COCI and CH;NH,

9. B-1two Q

10. D = 3-bromo-3-methylpentane
11. B—aminomethane A
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