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A2 Organic Synthesis — Reaction Web
A R ENES · DER I V ATI V ES

NI TR O G EN · PO LY MER S

AR O M AT I C

conc. HNO₃ / H₂SO₄, 55 °C

Sn / conc. HCl, then NaOH

CH₃Cl / AlCl₃, dry

hot alkaline KMnO₄, then H⁺

CH₃COCl / AlCl₃, dry

Nitrobenzene

NO₂

Benzene Methylbenzene

CH₃

Aryl ketone

CO–R

Phenylamine

NH₂

Benzoic acid

COOH

Phenol

OH NaOH → phenoxide
Br₂(aq) → white ppt, no catalyst

weak base · Br₂(aq) → white ppt

ALS O FR OM BE N Z E N E

Br₂ with AlBr₃ (halogen carrier) → C₆H₅–Br

Substitution keeps the delocalised ring;

addition would destroy its extra stability.

AL I P H AT I C

NaCN with dilute acid dilute HCl, reflux

PCl₅
alcohol, conc. H₂SO₄, reflux

+ ROH, room temp + NH₃ or RNH₂

diol + dioic acid, −H₂O diamine + dioic acid, −H₂O

Aldehyde / ketone

R–CHO · R–CO–R′

Hydroxynitrile

R–CH(OH)–C≡N · racemic

Carboxylic acid

R–COOH

Amino acid

R–CO–NH–R′

Ester

R–COO–R′

Acyl chloride

R–COCl

Amide

Polyester
–(O–R–O–CO–R′–CO)ₙ–

hydrolysed back by acid or alkali

Polyamide
–(NH–R–NH–CO–R′–CO)ₙ–

proteins are natural polyamides

A2 P OIN T S  T H AT  E AR N  MAR K S

Reactivity of derivatives:

acyl chloride > ester > amide

Directing groups: –OH, –NH₂, –CH₃

to 2‑ and 4‑; –NO₂, –COOH to 3‑.

Oxidise the side chain before

nitrating if you need the 3‑ isomer.

Condensation polymers hydrolyse back.
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