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KEY NOTES ON Amines
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NCERT Based - Very Important Points

Amines:

Amines can be considered as derivatives of ammonia, obtained by replacement of one, two or all the

three hydrogen atoms by alkyl and/or aryl groups (YT @I TAAAT & T, &T 37T Al gI8aToTeT
TIATOL3 Y Heahrgel 3R /372raT VRl HHE GIRT AT R U1 §U SFcTod oh & H ATAT ST
ghdrg 1)
For examples

_CH,

CH.,-NH,. C,H.-NH,, CH,-NH-CH., CH:!,—H,‘_‘CH

Nomenclature of Some Alkylamines and Arylamines

CH_ -CH -NH, Ethylamine Ethanamine
CH,-CH,—CH,—NH, n-Fropylamine Propan-l-amine
CH—CH—CH lsopropylamine Propan-2-amine
"I~:I
CH—=MN=—0H,—(CH Ethylmethylamine M-Methylethanamine
:||
CH, —=MN=CH Trimethylamine M.MN-Dimethylmethanamine
'.I'II
(o] _\,_rl'n _-:J'” _-:i'|[__,-'l'|§ NN-Dicthylbutylamine M. MN-Dicthylbutan- | -amine
(I' H
2 i
WH, = CH., = CH=C11, Allylamine Prop-Z-¢n- [ -amine
NH, —(CH,), —NH Hexamethylenediamime Hexane- 1. G6-diamine
MH
@ Aniline Aniline or Benzenanmine
MH
@,E'H
o-Toluidine 2-Methvlaniline
I
@
o p-Bromoaniline 4-Bromobenze namine
ar
Iir -1|-|iruu-_--.-.|-_uj|-_r
MQCH )
@ N.N-Dimethylaniline M. M-Dimethylbenzenamine



Structure (HIET)

Nitrogen orbitals in amines are sp3 hybridised and the geometry of amines is pyramidal. Due to the

presence of unshared pair of electrons, the angle C-N-E, (where E is C or H) is less than 109.5°.( VT A

ATSEISTeT & FH&Teh sp® HhRel Bl & 3N VAT o 3mepfa TR QYT & 1 31wt Setareret Zarer
3UTEATT & HIRUT C-N-E hIUT 109.5°T A glaT &

unshared

/ electron
pair

~CH,~

CH,

Classification of aliphatic amines(¥eihfea YHYe &1 Faiferzor)

v
Aliphatic Aromatic
\ v v
Primary (1°) Amines-NH, S\econdary (2°) Amines Tertiary (3°) Amines
group attached toonealkyl >NH group attached to \
eroupi(R— NEL) I v Y /N group attalched to three alkyl groups (R;N)
Simple Mixed Simple Mixed
Both alkyl groups  Both alkyl groups ~ All thesealkyl  Either all three are different or
are same (R,NH) are different groups are same two are same one is different

(R'NHR) (R;N) (R'RR"N or RRR'N)



Methods of preparation of amines(¥Hs &1 fat=a fArafafaa Rfeat ¥ Faraarg)

Reduction of nitro compounds:
Sn/HCl or Fe/HCI

Gabriel phthalimide synthesis :

RNO2 or H,/Pd or LiAlH /ether

. CO\

Hofmann's ammonolysis method: NH, _ (i) KOH(alc.) NH
Rxﬁ) (i) RX, A /

(iif) H*or OH™/H,0/A CO

Mendius reclu«:tmrJ;}I:C\\I H,/Ni or LIAIH Jether || RNH,
~ orNa(Hg)/C,HsO0H Hofmann bromamide degradation :
Reduction of amides : 5ry RCONH
LiAlH j/ether KOH, A g 2

RCONH, — Na/C,H;OH

Limitations of Gabriel phthalimide synthesis

Aromatic primary amines cannot be prepared by this method because aryl halides do not undergo

nucleophilic substitution with the anion formed by phthalimide. (AT graf@s ﬁ?ﬂ'ﬂsﬂ%@@ﬂﬁ
TS STT Heheh 1T ARl Eoiss ATIAATSS V WIed RO & A1 ATTRAET SfaeamdsT 3fAfHar A&7
Hohd 1)

Physical properties ($tfcie 3roT)

l. Lower amines are gases and liquids but higher amines are solids (AR efohfew vl g ga g
St STaR VAT 3T g g 1)

Il. Primary and secondary amines have higher boiling points than other organic compounds due to

hydrogen bonding.( ﬂ%@ﬁﬂ'aﬁﬁ?*l{ul 3T FEfAH Wﬁ@mﬁmﬂ%maﬁ?ﬂw
VAT 3T FgUR AT §1)

Il Primary and secondary amines are soluble in water due to hydrogen bonding between - NH, and

H,0 molecules.( - NH, 3R H, 0 310J3{t & o< gTS3IoTel- §¢7 o shR0T raifdes 3R gfacia e
STol 7 faergarg 1)

Chemical properties (TATAAF ?A'UT?T#)
Basic character of amines(¥#\eT &1 HTﬂ'Q"{],’UT)

I.  Amines are basic in nature due to the presence of lone pair of electrons on nitrogen atom (T&HIeT &

HEGHTIC FelereTel FaTel oh STTEAT & HROUT VAT Tehid @ &I § )



II.  Aliphatic amines are stronger bases than ammonia due to +| effect of alkyl groups leading to high

electron density on the nitrogen atom. (Yfethfeer VHIeT, ATSEISTo TRHATI] W Iehisel HHE &
.. THTT & FROT 3T Soieel Telcd gl & Yol SRS B & )

Il. Aromatic amines are weaker bases than ammonia due to the electron withdrawing nature of the aryl

group.( WIATE VAT & ARl THg T Solerelet Tierel & Fepfcl o HROT IATAAT A gelel & gicd
?)

V. Besides inductive effect, there are other effects like steric effect, solvation effect, resonance
effect which effect the basic strength of amines.( anqﬁ%miﬂmmﬁ@-

faremaeatsta wsta, e 3w 3nfe off veiat fr el IS yanmfaa a=a & 1)
Chemical reactions of Amine (¥t & TETATAS TR THAT)

NaOH - ; R'CO),0
RNH, «———RNHjCl PRL . ﬁ)RI\IHCOR'
+ . RX , . RX . RX CHCl+/alc. KOH
Q‘E;\el:'{r%a‘r‘y RNR; €75~ RNHR' <% —RSII,—H;() >RNC (Carbylamine reaction)
salt || _RNH2 n
CgH5COCI HNO,
% S
RNHCOCH< a1 >ROH + NI + H,0
R'COCI CH580,C1 o
RNHCOR<$——— o> RNHSO,CH: (Hinsbergs test)

(Soluble in NaOH)



Identification of primary, secondary and tertiary amines (YT4fa®, i 3R g

VT Y ggETeT)
Test Primary amine Secondary amine Tertiary amine
Reaction with nitrous | Gives alcohol with | Gives oily nitrosoamine | Forms nitritein cold
acid. effervescence of N, | which gives Liebermann’s | which is soluble in
gas. nitrosoamine test. water and on heating

gives nitrosoamine.

Reaction with benzene
sulphonyl chloride
(Hinsberg’s reagent)

Gives N-alkylbenzene-
sulphonamide which
is soluble in alkali.

Gives N,N-dialkylbenzene
sulphonamide which is
insoluble in alkali.

No reaction

Carbylamine test :

Reaction with chloroform
and alcoholic KOH

Forms  carbylamine
or isocyanide (RNC)
with characteristic

unpleasant odour.

No reaction

No reaction

Hofmann’s mustard oil

reaction : Reaction with
CS, and HgClL,.

Forms N-substituted
isothiocyante with
characteristic
unpleasant smell of

mustard oil.

No reaction

No reaction

Electrophilic substitution reactions of arylamines (¥REVHIT &1 gaeTEAg! IfAEUTdT

rfafeHam)

Aniline undergoes electrophilic substitution reactions. —N H, group is ortho and para directing and a

powerful activating group. Oxidation of a Aryl amine also takes place in the presence of K,Cr,0, +

H, S0, (WA Sorargleesiar Taedmast ATRTRAT SRiTdT & | —NH, Tg 3i1af 3R R fderet 3R
T rfFaemel afshd gHg 81 CRevHAe &1 3Hfelavor K,Cr,0, + H,50, & 39fEdfa & &ror

BT &




NH,

conc. H,50,

>

SO,H
Sulphanilic acid

C4HsN,CI”

Diazonium salt

C H.NC
Phenylisocyanide

(Major) O
p-Benzoquinone



