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Sandmeyer Reaction CuCl /HCl
» ArCl + N2

L+ CuBr/HBr
ArNz X » ArBr+ N2

CuCN/KCN

> ArCN + N>
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Gatterman Reaction Cu/Hcl
> ArCl+N,+CuX

+ —_
ArNz X

Cu/HBr

> ArBr+N,+CuX

Note: The yield in Sandmeyer reaction is found to
be better than Gattermann reaction
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Balz-Schiemann Reaction

+ +
ArN; Cl™ +HBF, —> Ar —N, Brf, —<% 5 Ar —F + BF, +N,

Fluoroboric acid
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Finkelstein Reaction R —X+Nal——>R —I+NaX

(X=Cl,Br)

Note: This reaction in forward direction can be favoured
by precipitating NaX formed in dry acetone (according to
Le Chatelier’s principle).
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Swarts Reaction H;C— X+ AgF——>H;C—F+ AgX

(X=Cl,Br)

Note: Finkelstein Reaction and Swarts Reaction are known
as halogen exchange reaction.



4 Specific Name Reactions gradeup

Wurtz Reaction CH,Br +2Na +BrCH, —2Y°™"" , CH_ —CH, + 2NaBr

Bromomethane Ethane

Bromoethane n—Butane
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ﬁ

Wurtz-Fittig Reaction X - R
+ Na + RX er + NaX

e

" : X
Fittig Reaction 2©/ + Na —Ether + ONaX
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Friedel-Crafts alkylation Reaction o,
+ oy AR A, @ +HCI

Toluene
(13.75)

i S
hyd.AICI, =505
+ C,H.Cl Anhyd.ets ©/+ o

Ethylbenzene
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Friedel-Crafts alkylation Reaction

Cl Cl Cl
Anhyd. AICL, CH,
O ="
1-Chloro-2-methylbenzene CH.
(Minor)

1-Chloro-4-methylbenzene
(Major)
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Friedel-Crafts alkylation Reaction

OCH

OCH OCH
‘ CH
+CH.CI t\nh_\fli.‘\l(l‘ 4
CS
: CH

2-Methoxy- 4-Methoxy-
toluene toluene
(Minor) (Major)

Note: Aromatic carboxylic acids do not undergo Friedel-
Crafts reaction because the carboxyl group is deactivating
and the catalyst aluminium chloride (Lewis acid) gets
bonded to the carboxyl group.
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Friedel-Crafts acylation reaction COCH,

x CH COC] /\nhvd AlCI @ + HCI

Acetylchloride Acetophenone

(13.77)
COCH,
+(CH.CO),0 Anh\g AIC]
Acetic anhydride
+

CH,COOH
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Friedel-Crafts acylation reaction

Cl Cl 0 Cl
(ll) Anhyd. AICI
vd. !
+ H,C-C-Cl — b e
2-Chloroacetophenone O CH.
(Minor) :

4-Chloroacetophenone
(Major)
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Friedel-Crafts acylation reaction

OCH OCH OCH
COCH
+ CH.COCI Anhyd. AICI, >© 3 ©
COCH
Ethanoyl 2-Methoxy- 4-Methoxy-
chloride acetophenone acetophenone

(Minor) (Major)
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Reimer-Tiemann Reaction

OH O Na' O Na'

CHO
© CHCI, + aq NaOH _ @/(”(I NaOH ©/ ©/

Salicylaldehyde

Intermediate
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Kolbe’s Reaction OH
NaOH_ o, COOH
(ii) H

2-Hydroxybenzoic acid
(Salicylic acid)
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Rosenmund Reduction ﬁ
f CHO
Nl H, .
Pd - BaSO,

Benzoyl chloride Benzaldehyde
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Stephen reaction RCN +SnCl, + HCl——>RCH=NH—323RCHO

Etard reaction

I J
+

CH, CH(OCrOHCL,), CHO
CS, H.O"
©/ 4 Cro.lCl.) — X ©/ ©/

Toluene Chromium complex Benzaldehyde
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Gatterman — Koch reaction

Clemmensen Reduction

CHO
CO, HCI &
Anhyd. Al(‘.l.,/(‘,u(‘.l'

Benzene Benzaldehyde
N, . Zn-Hg \__
/(_.—U T} /(_,] I, + H,O

(Clemmensen reduction)
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Wolff Kishner Reduction

Nz = HENEE N - KOH/ethylene glycol _ o O
/C—O T’ /(.—I\NH2 at > /(,”., + N,

(Wolff-Kishner reduction)
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Tollens’ test RCHO +2[ Ag(NH; ), | 30H——>RCOD +2Ag +2H,0+4NH,

Fehling’s test R —CHO +2Cu** + 50H——RCOO0 + Cu,0 + 3H,0
Red-brown ppt
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Aldol reaction Aldehydes and ketones having at least one a-hydrogen

undergo a reaction in the presence of dilute alkali as catalyst
to form B-hydroxy aldehydes (aldol) or B-hydroxy ketones
(ketol), respectively. This is known as Aldol reaction.
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. dil. NaOH A
Aldol condensation. 2 CH~-CHO &—&—/—== CH,—?H—CH,—CHO —15* CH,-CH=CH-CHO

Ethanal OH But-2-enal
3-Hydroxybutanal (Aldol condensation
(Aldol) product)
CH, CH,
Ba(OH), | A |
2CH,-CO-CH, &=——= CH,-C-CH,(IO-CHA_—HE-> CH,-C=CH-CO-CH,
Propanone (l)l I

4-Methylpent-3-en-2-one
(Ketol) (Aldol condensation
4-Hydroxy-4-methylpentan-2-one product)
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Cross aldol condensation:

CH.CHO ! 1 -CH=CH-C : 1 -CH=C-C
. 1. NaOH CH,-CH=CH-CHO + CH,CH,-CH=C (I.ll()
2. A But-2-enal CH
CH,CH,CHO 4
+
Cll‘-CH=C|3-CHO + CH,CH,-CH=CHCHO

CH,
2-Methylbut-2-enal Pent-2-enal
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Cannizzaro reaction:

H i . 0
Naa N\ | 7/
C=0 + C=0 + Conc. KOH ——> H—C—OH + H—-C
/ P | N
H H OK
H
Formaldehyde Methanol Potassium formate

2 @—-CHO + Conc. NaOH ——» QCH,OH " @»COON;\

Benzaldehyde Benzyl alcohol Sodium benzoate
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Kolbe electrolysis 2CHsCOONa*+ 2H20

Sodium acetate

J/Electrolysis
CHs- CHs; + 2CO, +H; + 2NaOH
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Hell-Volhard-Zelinsky (HVZ )reaction

(1) X,/Red phosphorus

R-CH,-COOH * R-CH-COOH
(ii) H,O |
X
X =Cl, Br

a - Halocarboxylic acid
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Gabriel phthalimide synthesis

O O O

|l || |
—C— KOH —C— R-X — C—

_N-H — NK' ——> N-R

| || |

O O O
Phthalimide N-Alkylphthalimide

O

T O

C |
o~ ™~ . ’ —_— C— ONa*

aOH(z ON
N-R M} dY + R=NH

-~ — C— ONa

C I (1" amine)

[ 0
O

Note: Aromatic primary amines cannot be prepared by this
method because aryl halides do not undergo nucleophilic
substitution with the anion formed by phthalimide.
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Hoffmann bromamide degradation reaction
O

1
R-C-NH, +Br, + 4NaOH —> R - NH, + Na,CO, + 2NaBr + 2H,0

Carbylamine reaction

R—NH, + CHCI, + 3KOH —<2% R—NC + 3KCl + 3H,0

Note: Secondary and tertiary amines do not show this reaction
and is used as a test for primary amines.
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Hinsberg’s Test (a) The reaction of benzenesulphonyl chloride with primary amine

yields N-ethylbenzenesulphonyl amide.

O
I

0

M — Ethylbenzenesulphonamide
{soluble in alkali)
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Hinsberg’s Test (b) In the reaction with secondary amine, N,N-diethyl- benzenesulphonamide

is formed. Since N, Ndiethylbenzene sulphonamide does not contain any
hydrogen atom attached to nitrogen atom, it is not acidic and hence insoluble

in alkali.
T 0
|
| T
= C.H, O C.H,

N,N-Diethylbenzenesulphonamide
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Hinsberg’s Test

(c) Tertiary amines do not react with benzenesulphonyl chloride.

Note: This test is used for the distinction of primary, secondary and
tertiary amines and also for the separation of a mixture of amines.
However, these days benzenesulphonyl chloride is replaced by p-
toluenesulphonyl chloride.
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Coupling Reactions
+ = OH
@]\Em : HOOH ou QMQO,H CI+ HO

p-Hydroxyazobenzene (orange dye)

Similarly the reaction of diazonium salt with aniline yields p-aminoazobenzene.

¥
QNEW . H_Qw TR Q mem

p-Aminoazobenzene (yellow dye)
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