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CARBONYL COMPOUNDS — PRACTICE QUESTIONS

1.

2.

Write down the structural formula for each of the following compounds
pentan-3-one

cyclohexanone

4-chloro-2-methylhexan-3-one

4-hydroxybenzaldehyde

Name the following compounds

(a) (CH3),CHCOCH, @
(C) Cl COCH, (6]

(b) CH;CH(OH)(CH.)sCHO (d) o
State the reagents and conditions required for the following conversions.
(May require more than one step)
(a) propan-1-ol to propanal
OH
(b)HSC—g—H to HsC—Cli—H
N
(c) propanone to 2-hydroxy-2-methylpropanoic acid

(d) butanal to butanone

Suggest suitable chemical tests which can be carried out in sequence to distinguish between the
following compounds giving the reagents, conditions and observations.

(a) propanone and ethanal

(b) propanal and propan-1-ol

(c) pentan-2-one and pentan-3-one

(d) propanal, propanone, propan-1-ol, and 1-methylethanol

(e) benzaldehyde, phenylmethanol, phenylethanone, and phenylethene

Identify the following unknown compounds described with reasoning. Write appropriate equations for the
reactions described.
(a) A (C4HsO) gives an orange precipitate with 2,4-dinitrophenylhydrazine but does not
give a precipitate with Fehling’s solution.
(b) B (CsHsO) gives a yellow precipitate with alkaline aqueous iodine and does not give
a precipitate with Tollens’ reagent.
(c) C (CgHsO) does not decolourise bromine water, gives a orange precipitate with
2,4-dinitrophenylhydrazine, and does not give a red-brown precipitate with Fehling’s

solution.
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Carbonyl compounds react with hydrogen cyanide to form cyanohydrins.

(a) Name and outline the mechanism of this reaction, indicating clearly why a trace of
sodium cyanide is needed for the reaction to take place, and how it acts as a catalyst.
(b) Draw the structural formula of each of the cyanohydrins formed from the following
compounds, indicating clearly any chiral carbon atom in each product.

(i) CHsCH.CHO

(if) CH3CH.COCH,CHs

(c) Starting from a suitable carbonyl compound of your choice, and using a cyanohydrin

as an intermediate, devise a 3-stage synthesis of compound A.

OH
H3C—C::—COZCH2CH3
CH,
Compound A

Suggest reagents and conditions for each step, and draw the structural formula of

every intermediate products formed.

A compound M is analysed and found to have the following composition by mass:

C 66.7%;H 11.1%; 0 22.2%

The mass spectrum of M shows the molecular ion peak at m/e value of 72.

(i) Determine the empirical and molecular formula of M.

(i) Suggest two possible structural formulae of M given that M gives a positive tri- iodomethane test.
(iii) Suggest a simple chemical test which can be used to distinguish between the two

structural formulae given in (ii).

Compound D gives a orange precipitate with Brady's reagent, and a pale yellow precipitate with alkaline
aqueous iodine. However, D did not react with acidified potassium dichromate(VI) or with aqueous
iodine. Reduction of D with hydrogen over a catalyst produced an equimolar mixture of two isomers, E
and F, with the molecular C4H1,0.

Suggest structural formulae for D, E, and F and explain the reactions involved.
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