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ORGANIC COMPOUNDS OF NITROGENS:

Aliphatic Amines:

Amines may be regarded as derivatives of ammonia, in which one or more hydrogen atoms have been
replaced by alkyl groups.

3 ) R )
H-N-H R-N-H R-N-H R-N-R
Ammonia Primary Secondary Tertiary

amine amine amine

e Isomerism:

Chain Isomerism Position Isomerism Functional Isomerism Metamerism
H, H
H3C\C/C\C/NH2 H C/CZ\C/NHZ CH3CH2CH2NH2 C2H5\N,C2H5
|
H, H, 3 H, Propylamine (Primary) \
n-Butylamine 1-Aminopropane CHo NH.C,He Diethylamine
HiC. E'f H3C‘CH'CH3 Methylethylamine (Secondary) C3H7\N,CH3
cH - NH, Iy (CHa)sN 4
CH, 2 Triethylamine (Tertiary) i
. Methylpropylamine
Isobutylamine 2-Aminopropane yipropy

e General methods of preparation of amines:

1. LiAIH,
H; or H,
.C Sn/c.HCI C
HsC NO, ——©or  HsC” NH,
Zn/ c.HCI
or
H,/Ni
LiAIH,
2. gz or H,
FN /C
HiC™Ce Na/ _,Erto"' HeC™ ™ NH,
H,/Pd
0 LiAIH H
4 2
3. )K or L
or
H,/Ni
0 H,

1. NH3/ H,0

C
N
2.H,/Ni HsCo ™ NH,
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0
H,C. H,/Ni
HC)LH N | FeSsoony 20
3 H
(-H20)
i /
NH HaC- Ho/Ni
Y CJ\ He —2-  PTSC=NH 2,
3 3 H,C
(-H20)
A )OL (H0)  HyC
_CL 2 Cnon -
H3C NH2 H3C H H/C—N (I:HZ
CHs
H )OL (-H0)  H,C
N + — 2 Ao NI
CoHs™ "CoHs HsC™ H H’\C N~CaHs
CoHs

5. Reaction of Chloramine on Grignard reagent:
RMgX + CI-NH, — RNH; + Mg(X)ClI

(CH3)sCMgl + CI-NH, ——» (CH3)3C-NH; + Mg(DCl

6. Gabriel’s Phthalimide Synthesis: (1° amine synthesis)

HsC.
CH - NH2
H

Ethylamine ( 1° amine)

HsC.

CH-NH,
H,C’

Isopropylamine ( 1° amine)

H,/Ni HsC.
. 3H.CH-NH—(|3H2
CH;
Diethylamine ( 2° amine)
H,/Ni

CoHs=N—CoHs
CaHs
Triethylamine ( 3° amine)

0
KOH o® R-X H,N-NH, NH
NH NK —— N-R + KX ,
NH
hthali d P 0
hinatimice OtaSSIO 2,3-dihydrophthalazine-1,4-dione
phthalimide Hydrolysns ydrop
o)
OH -, R-NH,
OH
0

Phthalic acid
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7. Hofmann, Curtious, Lossen, Schmidt Reaction: (1° amine synthesis)

Rearrangement Substrate Reagent Intermediate Product
o)
Hofmann JL BrJ/KOH R-N=C=0 R-NH;
R” “NH,
0
Curtious Heating in CHCl; R-N=C=0 R-NH;
R™ "N;
o)
Lossen Mo R C2HsONa R-N=C=0 R-NH;
RN
H o
o)
Schmidt Py H,S0. R-N=C=0 R-NH;
R™ "OH™* N;H
i.  Hofmann Reaction:
o)
. Br,/KOH H,0
R)J\NHZ f2 R-N=C=0 —2 R-NH, + CO,
Alkyl isocyanate
ii.  Curtious Reaction:
i EtOH NaN, )OL
R™ "OH H;SO0, R” “OR R™ "Nj
Acid azide
(o
RS H
R@—NEN CHHCt'3 R-N=C=0 2 R-NH, + CO,
- ed Alkyl isocyanate
-N,
iii. Lossen Reaction:
0
i socl, i NH,OH )OL R)J\CI )OL o =r
R™ “OH R™ °Cl -HCI R” "N-OH -HCl R™ "N
H H g
O-acyl derivative
0 (o .
NaOEt e H,0
R)LN’OTR R)Lﬁ/OTR R-N=C=0 —2~= R-NH, + CO,
H § \_/‘ o) Alkyl isocyanate
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iv.  Schmidt Reaction:

@

o) OH
Py H,S0, ()k oH
R™ "OH > R™X OH R—?—OH
HN-N=N
® @
H-N-N=N
-H,0
(o
H @
R-NH, + CO, O Rr-N=C=0 R™ N-N=N
Alkyl isocyanate b (.-

8. Eschwieler Clarke Methylation: (E-Clarke Reaction, 2°or 3° amine synthesis)

R-N-H Excess HCHO R"}"CHs . Excess HCHO R-N~-CHj
' HCOOH H R HCOOH B
(0]
100°C 2° amine 100°C 3° amine
H e
/~ =OH H
R-N-H H R-N-C {OH R=N-CH; + CO, + H,0
|
H/R H/R \ HR
H/ O7H
%u
0]
e Reaction of Primary Amine:
1. Carbylamine Reaction:
C2H5NH2 + CHCI3 + 3KOH ——> C2H5NC + 3KCI + 3H20
Ethyl isocyanide
2. Hofmann’s Mustard Qil Reaction:
/\ NHR
o Heat /
RNH, + g=——=Cc=——=S§ . S=C\
SH
Monoalkyl-dithiocarbamic acid
NHR
s—cC + HgCl, —> R—N—/C—=S + HgS + 2HCI
ey

Alkyl isothiocyanate
(smell of mustard oil)



Sayanwita Panja/ B.Sc/ Chemistry (H)/ Sem-1\VV/ CC10/ Nitrogen Compounds

e Separation of mixture of Amines:
1. Hofmann Method:

NH,R + NHR, + NR; + COOCHs— » CONHR +  CONR, +  NRg

Primary Secondary Tertiary
amine  amine amine COOC,Hs CONHR COOC,H;5

Diethyl oxalate ~ Dialkyl oxamide  Dialkyl oxamic ester Unreacted
of primary amine  of secondary amine tertiary amine

k(SoIid) (Liquid) J
lDistiIIation
CONHR CONR, NR3
* Tertiary amine
CONHR COOC,Hsg (most volatile)

Dialkyl oxamide  Dialkyl oxamic ester
of primary amine  of secondary amine

\_ (Solid) (Liquid) Y,
Y
lFiItration
Residuei lFiItrate
CONHR CONR,
CONHR COOC;,Hsg
Dialkyl oxamide Dialkyl oxamic ester
of primary amine of secondary amine
(Solid) (Liquid)
lKOH lKOH
COOK COOK
NH,R + | NHR, + | + C,HsOH
COOK
Primary Secondary COOK
amine  Pot. oxalate amine Pot. oxalate
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2. Hinsberg Method:

NHZR + NHR2 + NR3 + C6H5802C| R C6H5SOZNHR + CGHSSOZNRZ + NR3

Primary Secondary Tertiary Benzenesulphonyl Monoalkyl-  Dialkylsulphonamide Unreacted
amine amine  amine chloride sulphonamidemide of secondary amine tertiary amine
of primary amine (Soluble in ether)
lS% KOH lS% KOH
CgHsSO-.NKR No reaction
Pot. salt (Insoluble in water or
(KSqubIe in water)  KOH, soluble in ether) j

~

Separated by
extraction with ether

Aguous Iayerl lOrganic layer
CeH5SO,.NKR CeHsSO,NR, +  NRj3
Pot. salt of monoalkylsulphonamidemide DialkylsulphonamideTertiary amine
of primary amine of secondary amine
\ ~ J
Fractional
Pot. alkyl- Monoalkyl- sotillati
" . . . distillation
sulphonamidemide sulphonamidemide
CeH5S0,.NHR +H,0— CgHsS0,.0H + RNH,.HCI l l
Benzenesulphonic
acid CeHsSO,NR, NR;
RNH,.HCI + NaOH—> RNH,+ NaCl + H,0  pjalkylbenzene- Tertiary
Hydrochloride of Primary sulphonamide _of sec. amine amine
pri. amine amine (solid)
conc. HCI
C6H5SOZNR2 + Hzo _— C6H5SOZOH + R2NHHC|
Dialkylbenzene- Benzenesulphonic
sulphonamide acid
R,NH.HCI+ NaOH — R,NH+ NaCl + H,0
Hydrochloride of Secondary

sec. amine amine



