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8 Asparagine and aspartic acid are two naturally occurring amino acids. Their structures and

isoelectric points are shown in Table 8.1.

Table 8.1
amino acid structure isoelectric point
asparagine HOOCCH(NH,)CH,CONH, 5.41
aspartic acid HOOCCH(NH,)CH,COOH 2,77

(a) Define isoelectric point.

(b) Draw the structures of asparagine and aspartic acid at pH2.

asparagine at pH2

aspartic acid at pH2

(c) Asparagine and aspartic acid are treated separately with an excess of LIAIH,.

Draw the structures of the organic products of these reactions.

product of asparagine treated with an
excess of LIAIH,

product of aspartic acid treated with
an excess of LIAIH,

(2]

m
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(d) Propanedioic acid, HOOCCH,COOH, is treated with an excess of thionyl chloride, SOCI,,.

Propanedioyl chloride, CIOCCH,COC], is formed.

(i) Write an equation for this reaction.

(ii) Propanedioyl chloride reacts with an excess of asparagine to form compound G with

molecular formula C,,H;gN,Og.
Each molecule of compound G has four amide groups.

Draw the structure of compound G.

Compound G, C4,HzN,Og

(e) Asparagine is hydrolysed with an excess of hot NaOH(aq).

Draw the structure of the organic product of this reaction.

(f) Apolymer can form from asparagine, HOOCCH(NH,)CH,CONH,, as the only monomer.
Draw a length of the polymer chain containing three monomer residues.

Clearly label the repeat unit of the polymer on your diagram.

(2]

(2]

(3]
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(g) Aspartic acid exists in two optically active forms.

U]

(if)

Plane polarised light is passed through pure samples of these two optically active forms
in solutions of the same concentration.

Describe two similarities and one difference in their effect on the plane polarised light.

SIMIAMEIES ..vvieeiiiee ettt e e e e e e e e e e e e e e e e eaeeeeaeeeannes

Give the term used to describe a mixture of equal amounts of the two optically active
forms.

[Total: 16]

Question 9 starts on page 20.

®
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(a) Describe the difference in reactivity between ethanoyl chloride and chlorobenzene with water.

Explain your answer.

............................................................................................................................................. [2]
(b) The structure of compound V is shown.
v
CN 0
(6]
N O
H O
(i) Name all the functional groups in V.
..................................................................................................................................... [2]
(ii) Deduce the number of possible optical isomers for V.
..................................................................................................................................... [1]

(iii) Suggest one reason, other than better biological activity and lower dosage required, why
it is beneficial to synthesise a single optical isomer of V for use as a drug.
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(c) Asample of V is hydrolysed with an excess of hot aqueous alkali.
The products are isolated from the reaction mixture at pH12.

Draw the structures of the two organic products of the complete alkaline hydrolysis of V
in Fig. 8.1.

Fig. 8.1
[3]
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(d) A polypeptide formed from four amino acids, A, B, C and D, is completely hydrolysed and
then analysed by gas-liquid chromatography.

The chromatogram produced is shown in Fig. 8.2.

58
B
42
28 D
A
/\( o 13

time /minutes

A

intensity

Fig. 8.2
The number above each peak represents the area under the peak.

The area under each peak is proportional to the mass of the respective amino acid in
the mixture.

(i) Calculate the percentage by mass of amino acid A in the original mixture.

percentage by mass of amino acid A = ... [1]
(ii) The retention time for amino acid D is the longest.

Explain why D has a longer retention time than the other amino acids A, B and C.

[Total: 11]



Name:

- - - - - - - - - - - 0'8eT (374 ozee -
wniousime| wniagou wninsjepuBL wniuusy wngsute wniuoyes wnyyyIeq wnuno wnpuswe wniuopnid wnunidsu wnuean wniuoejoid wnuoyy wniuoe
Rl ON P w4 s3 ko] g wo wy nd dN n ed uL oy splounoe
€01 201 1oL 00} 66 86 16 96 G6 6 €6 26 16 06 68
0°GLL VeLL 6891 €291 6791 G291 6851 €461 0°2SL '0SL - tA44% 6°0vL (X143 6°8€L
wnpan wnigiepk wnnuy wniqie wniwjoy wnisoidsAp wnigiey wniuiopes wnidone wnuewes wnueo wnueyue
nq aA wl 13 OH Aa qL PO n3 ws wd PN id Eie) eq sploueyjug|
L 0L 69 89 19 99 S9 9 €9 29 19 09 65 85 1S
wossouetio | oussouser | wmiowson | wmcosow | wnmoy | wmuouu w o6 o wnueow | umssey wnoq | wnioqees | wnwanp | wnipiopetgns wnpes wnouey
60 sL Al N 14 UN uo 6y sa N SH ug S aa | soupe | EY iE|
8L L 9Ll S 1413 €L 413 113 oL 601 801 101 901 S0L 0L €01-68 88 18
< - - - 0602 z’L0z 02 9002 061 1'S61 226l 2061 2981 8'€8l 6081 G'8LL €LEL 6°2€EL
< uopes euneise wnyuojod yinwsiq pea| wnijey) Kinosew plob wnuneyd wnipu wnjwso wnyuay ueysbuny wnjejuey wniugey wnueq wnisees
n
Q uy W od S| ad 1L BH ny id i1 oy M el H spioueyuel eq $O
W 98 S8 8 €8 z8 18 08 6L 8L L SL VL €L 2L VL-LS 9 SS
.W. €LeL 6921 921 8Lzl L8l k2448 L &42 6201 901 6201 - 6'G6 626 6 688 9.8 G'68
m uouex auIpo! wnunjje) Auownue un wnipur wnjwpea NS wnipejed wnipoys wnpeuyos) wnuapgAjow wnigow wnuoonz wnupk wnnuons wnipigns e
2 £)¢ I 8l as us ul PO By pd Uy ol ON aN 1z A S aqy
(@) s €S 2s 3] 0s 514 8r yAd o St v fa4 34 or 6¢ 8¢ e
) 8'€8 66 0'6L 6vL 92L 169 69 G'€9 L85 6'8S 6'vS 02s 6°0S 6Ly oSt Loy 1'6¢
w uodAny suwolq wniuajes ouesIe wniuewsed wnyed ouz Jsaddoo %o 11eqoo essuebuew wnjwoio wnipeuen wnyuey wnipuess wnpes wnissejod
M_n_ M ig oS sy 29 e uz no IN 0D U 1D A 1 oS ed M
9¢ ge e €€ z€ 1€ oe 62 8T yia 4 4 €T r44 74 0z 61
6'6€ g'ge Lze ole [%:14 0L £ve 0€e
wobie eunoio myne | snoudsoud | uoos e 4 L ol 6 8 L 9 S 4 € wngoubew | wnpos
Y 10 S d IS v BN eN
8l Ll 9l Sl 143 €l k1 113
coz 06l 09l oyl [x43 801 SSew dlwoje aAne|al 06 69
uosu suponyy uabxo uaBonu uogieo uolog Bweu wnyikieq winiyyy
N El (¢} N o) S| |oquiAs ojwoye od n
oL 6 8 L 9 S Jagquinu olwoje 14 €
(4 ol
wniley uabouphy >m¥
oH H
4 13
gt | a o [a [ wn [ e c |
dnoig
sjuawa|3 JO 8|qeL dIpoldd 8yl
—_
X
1<
N~ =
N O
ko] o
S,
© m =
Lo
xE| X
Lol o)) —
S SN T
7)) ~8|®|X
© ~ —~ |7
S .
o} cEle | o
S <81 EQ
c n <= S [ce]
] - | =
n |~ S| =
< - o° | L T g | =
+ T i s | O | L L -
0 = ° £ ) O O |« {
[ o o m — - X
N €10 |m 1 ee| |2
e o - < I\ O | ™ (=} 1
2 e |L|le|le|T|EE|Z |2
2 « X | T | T x|so| x|
E § |2 x| x|lo|20|a |2 ©
< c S8 | N | QO Y |<9 |
o ] LI |« | NN |~ |
] o n“n_u o | © | non no| <
[ » 1 1l Il £ E | Il
-
Z o X w|ga|lo|[>>|X | o
S
©
>
€
T} @
t ©
8 3
<%
—
£ 15}
- —
. g |28
—
c| .o |E o g a
iul c @ [ o
w | s || 2|0 e | ®@
8 %] o S 8
S|lo| S| 0| o et
Ql c| oL IS o |
Ol g| O0|© S| 3
o | O] o022 oS | &
(0] > = = [e) o
Ol ©w | © o > S| O
< | © @© = o Q| =
Tl ®| D 6|S o|©
= 2] 5 = | @
S| g| S| @®|© c| 8
Elw ||| E o |l o



