
Copyright © tailored tutors limited 2019

Haloalkane

Alkene

Alkane

NO POSITIVE  
TEST

Heat + NaOH(aq)

XS HNO3(aq)


AgNO3 -> PPT!


Br2(aq)

Orange -> Colourless


+Cl2 (U.V)
+KCN(aq+alc) (REFLUX)

+excess conc. NH3(alc)
+KOH(aq)

(REFLUX)

2
o  Alco

hol  

+H
+  / C

r2O
7
2-   

(REFL
UX)

1
o  A

lco
ho

l 


+H
+  / 

Cr
2O

7
2-  


(D
IST

ILL
AT

IO
N)

FREE RADICAL SUBSTITUTION NUCLEOPHILIC SUBSTITUTION

NUCLEOPHILIC 


SUBSTITUTION

NUCLEOPHILIC 

SUBSTITUTION

+ dil. H3PO4(aq)

ELECTROPHILIC ADDITION

OXIDATIO
N

1 o
 Alcohol  

+H +
 / Cr2O

7 2-  

(REFLUX)

OXIDATION

+HX OR X2

+ KOH(alc) (R
EFLU

X)

ELECTROPHILIC
 ADDITIO

N
ELIM

INATIO
N

+H2

Ni/Pt Catalyst


150
o
C

A
dd

iti
on

 
 P

ol
ym

er
s!

M M Nitrile

NO POSITIVE  
TEST

M

M

Alcohol

Heat + H
+
 / Cr2O7

2-



1
o
/2

o
 = Orange -> Green


3
o
 = NVR

M

+ conc. H2SO4(aq)

DEHYDRATION / ELIMINATION
M

M

1o Amine
LiA

lH4 (ether)

REDUCTIO
N

Carboxylic  
Acid

+ Na2CO3(aq) or (s)

-> Effervescence

Aldehyde

Heat + Tollen’s = Silver Mirror

Heat + Fehling’s = Red PPT

Ketone

NO POSITIVE  
TEST

Acyl  
Chloride

+ H2O(l) 
-> Misty fumes (HCl(g))

Acid 
Anhydride

NO POSITIVE  
TEST

Hydroxynitrile

NO POSITIVE  
TEST

OXI
DA

TIO
N

Ester

Sweet Smelling

1o Amide

NO POSITIVE  
TEST

2o Amide

NO POSITIVE  
TEST

RED
UCTIO

N
 + NaBH4

 +
 N

aB
H4

RE
DU

CT
IO

N

 + KCN / d
il.H2SO4

NUCLEO
PHILIC

 

ADDITIO
N

 + KCN / dil.H2SO
4

NUCLEOPHILIC 

ADDITION

Reflux + COOH

w/ c. H2SO4 

catalyst

(or + R-COCl)

2o 

Amine

HYDROGENATION

+Acyl chloride (RT)NUCLEOPHILIC 

ADDITION-ELIMINATION

+ R-X
NUCLEOPHILIC

SUBSTITUTION

ESTERIFICATION


OXIDATIO
N

+H
+  / C

r2O7
2-   

(REFLU
X)

+ H
2O / H +

ACID

HYDROLYSIS

+ H2O (RT)

HYDROLYSIS

+ Alcohol (RT)

+ H2O (RT)HYDROLYSIS

+ NH3 (RT)

NUCLEOPHILIC 

ADDITION-

ELIMINATION

EST
ER

IFIC
ATIO

N


+ H2O
 / H

+

ACID


HYD
ROLYS

IS

+ 1o Amine (RT)
NUCLEOPHILIC 


ADDITION-
ELIMINATION

NUCLEOPHILIC 

ADDITION-

ELIMINATION

M

M

M

M

M

M

M

M M

NUCLEOPHILIC 

ADDITION-

ELIMINATION

M

AQA

ALIPHATIC

3o 

Amine

4o 

Amine

Salt

NO POSITIVE  
TEST

+ conc. NH3 

(RT)

NB:

+conc. H2SO4 produces 
an alkyl hydrogen sulfate 
compound that can be 

hydrolysed to an alcohol

M

Reflu
x +

 alco
hol


w/ c.
 H2SO

4 


