1.
(a)
2-amino(e) propanoic acid (1)

(b)
(i)
molecules with same structure / structural formula (1)
but with bonds (atoms or groups) arranged differently in space (3D) (1)

(ii)
Plane polarised light (1)
Rotated (equally) in opposite directions (1)
4

(c)
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(d)
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Not anhydrides; not repeating units
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(e)
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2.
(a)
(i)
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penalise +NH3— or + on H once per paper
1


zwitterions
1

(ii)
[image: image5.wmf]CH

3

C

H

H  N

3

COOH

+


1

(b)
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ignore n, but allow one drawn out repeating unit only
1


condensation or (nucleophilic) addition-elimination
1

(c)
3-methylpent-2-ene
1

[6]

3.
(a)
(i)
hexane-1,6-diamine or 1,6-diaminohexane (allow ammine)
or 1,6 hexan(e)diamine (1)

(ii)
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(b)
(i)
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(c)
(i)
quaternary ammonium bromide salt (1)
(not ion, not compound)

Allow quarternery

(ii)
Reagent: CH3Br or bromomethane (1)

penalise CH3Cl but allow excess for any halomethane


Condition: excess (CH3Br) (1)
(iii)
nucleophilic substitution (1)
4

[8]

4.
(a)
1, 4-diaminobutane or butane -1, 4-diamine (1)
A: BrCH2CH2Br or ClCH2CH2Cl (1)
B: NC CH2CH2CN
Step 1: Br2 or Cl2 (1) (ignore aq)
Step 2: KCN (1) (NOT HCN)
Step 3: H2 / Ni or LiAlH4 or Na / C2H5OH (1) (NOT NaBH4)
Hydrogenation only for H2 / Ni, or nucleophilic addition only for LiAlH4(1)
OR reduction or addition
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(b)
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QL hydrogen bonding (1)
Polarity of H-bonding shown or discussed (1)
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(c)
Polyamides / peptide link can be hydrolysed (1)

OR polyalkenes cannot be hydrolysed


QL OH– attacks peptide link or C+ (1)

 poly(ethene) non-polar (1)
3

[14]

5.
(a)
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Further reaction / substitution / formation of II° / III° amines etc (1)
use an excess of NH3 (1)
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(b)
[image: image12.wmf] repels nucleophiles (such as NH3) (1)
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Notes
(a)
allow SN1
penalise: Br– intead of NH3 removing H+ for M4
not contamination with other amines (this is in the question) not diamines

(b)
allow because NH3 is a nuclephile or benzene is (only) attacked by electrophiles
or C–Br bond (in bromobenzene) is stronger / less polar or Br lp delocalized


HNO3 / H2SO4 without either conc scores (1) allow 20 – 60° for (1) (any 2 ex 3)


allow name or structure of nitrobenzene


other reducing agents: Fe or Sn with HCl (conc or dil or neither)

not conc H2SO4 or conc HNO3

allow Ni/H2

Not NaBH4 or LiAlH4
ignore wrong descriptions for reduction step e.g. hydrolysis or hydration

[11]


Organic points
(1)
Curly arrows: must show movement of a pair of electrons,
i.e. from bond to atom or from lp to atom / space
e.g.
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Structures
penalise sticks (i.e. [image: image15.wmf]C

) once per paper
[image: image16.wmf]3

2

HO     C     R               or               R     C     OH               or      –NH

OH     C     R               or               R     C     HO                         H  N–

H

H

H

H

H

H

H

H

etc


Penalise once per paper


allow CH3– or –CH3 or [image: image17.wmf]3
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