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1.

A, B, C and D are the four isomeric alcohols of formula C,H, ;0.

The structural formulas and systematic names of A, B and C are shown below.
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butan-1-ol butan-2-ol methylpropan-1-ol
fal Give the structural formula and systematic name of alcohol D. 2]

(8]  Describe a test that would give a positive result for butan-2-ol {(alcohol B) but mot for
alcohols &, C and D. Give the name of the reagent(s) used and the observation(s)
made. [
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fc} Two-stage processes for the preparation of alcohols A and C are shown below. In each
case the intermediate compound has been omitted.

Complete the schemes by inserting the shortened structural formula of the intermediate

compounds in the spaces provided. [2]
Intermediate
CH;CH,CH,CHy  Stage 1 Stage2  CH5CH,CH,CH,OH
butane butan-1-ol
A
(CH3);CHCOCI  stage 1 Stage2  (CH3),CHCH,OH
methyl propanoyl methylpropan-1-ol
chloride C

{d} Butan-1-ol can alzo be prepared directly from 1-aminobutane by reaction with nitric(ll)
acid (HMO.). Butan-1-ol iz only one of many organic products formed, including
butan-2-ol and but-1-ene.

Hitrogen gas, however, is given off in quantibies exactly as shown in the equation below.
Thus, by measuring the volume of nitrogen gas produced, the exact amount of amine
present in the solution can be found.

CH;CH,CH;CHaMNH; + HMNOy, — = CHRCH,CHCHOH + Ny + HyO
1-aminobutane

Calculate the volume in cm? of liquid 1-aminobutane used if 6 80dm? of nitrogen gas are
produced. Assume that all gas volumes are measured at 288K and 1 atm pressure.  [3]

(density of 1-amincbutane = 0.740gcm—3 at 298 K)




(e] Benzenediazonium chloride, CgHsMLCI, also forms nitrogen gas on decomposition.
The reaction is first order with respect to benzenediazonium chloride.

CeHsNoCllag) + H,Of) — = CgH;OH(ag) + Nyf@) + HClaq)

The following table gives the volume of nitrogen gas collected over time inthe decomiposition
of S0cm?® of a 0.110moldm—? sclution of benzenediazonium chloride at 20°C.

Time § min 1] 20 40 6.0 9.0 12.0 16.0 220 28.0

Yolume of Mg/ cm? 0 17 34 459 65 a1 93 12 122

(i) Draw a labelled diagram of the apparatus that could be used to follow this
reaction. £

{ii) Plot the volume of nitrogen gas collected against time on the graph below. [Z]
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i} Assuming the decomposition of the benzenediazonium chlorde s complete,
calculate the total volume of nitrogen gas that would be formed at the end of the
reaction at 1 atm and 20°C. [3]

“olume = cm?

Use the graph to determine the initial rate of formation of nitrogen gas in
dm?® min~1. Give your answer in standard form.

Initial rate = . dm? min—*
Calculate the rate constant for this reaction giving the unit. [2]
Rateconstamt= .

L0




A mixture of amino acids produced on hydrolysis of a peptide can be analysed by thin layer
chromatography.

R; values for different amino acids in two different solvents are given in the table below.

R Ry
Amino acid phenol/ammaonia butanolfethanoic acid
solvent solvent

alanine 055

cysteine 013 0.05

glycine 0.41 017

senne 0.35 017

valine 0.76 0.45
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{a)

A drop of solution that containg a mixture of four amino acids was analysed using thin layer
chromatography. The plate was placed in a butanoliethanoic acid solvent for 20 minutes.
It was then dried and sprayed with a developing agent. The following chromatogram was
obtained.
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Chromatogram 1: butanoclfethanoic acid solvent

(i} Spot 2 on this chromatogram comesponds fo alanine. Calculate the R, value of
alanine in this solvent. [2]

Ry =

(i) Explain, in terms of the data provided, why only three spots are present on this
chromatogram even though the solution contains a mixture of four different amino
acids. [1




i} The plate was rotated through 907 in an anticlockwise direction and then placed ina
phenolfammonia solvent. Complete the diagram below to show the chromatogram

you would expect to cltain. [£]
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Chromatogram 2. phenolfammonia solvent

(b} Give the structural formula of one of the dipeptides that may be formed from serine and
leucine. [1




