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ORGANIC COMPOUNDS OF NITROGENS:

:Aliphatic Nitro Compounds:

Nitro alkanes are named by prefixing ‘nitro’ to the name of the parent hydrocarbon e.g.

They may be primary, secondary or tertiary according to the fact whether nitro group is attached

Nitroethane

to a primary, secondary or tertiary carbon atom.
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e Tautomerism:

Primary and secondary nitro compounds also exist in following tautomeric forms. The acidic
character is due to tautomerism. Primary and secondary nitro alkanes are weakly acidic (ka for
nitromethane is 6 x 10! and for nitroethane it is 3.5 x 107), but tertiary nitro alkanes are
neutral.
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e General methods of preparation of nitroalkanes:

1. From alkyl halides:
CHy-X + AgNO; —  CH,NO, + AgX|
Nitromethane

2. By direct nitration of paraffins:

C6H14 + HON02 —_— C6H13N02 + Hzo

n-Hexane Nitrohexane

3. From halo acids:

CL.CH,COOH + NaNO, — NO,.CH,COOH + NaCl

Chloroacetic acid Nitroacetic acid
NO, CH,COOH %% ch.No, + CO,
Nitromethane

4. By hydrolysis of a-nitro olefins:

(CH3),C=CH.NO, + H,O —— (CH,),C-0 + CH3NO,
2-Methyl-1-nitroprop-1-ene Acetone Nitromethane
5. From tert. carbinamines:

H,C, H,C.,

Hﬁt’t—,c:—NH2 KMnO4 Hﬁ&-,C-NOZ

3C [O] 3C

2-Methylpropan-2-amine 2-Methyl-2-nitropropane
CH;CO3H

CH3(CH2)2NH2 + 30 - - CH3(CH2)2NOZ + Hzo
(peracetic acid)

Propan-1-amine [O] 1-Nitropropane
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e Reaction of Nitro alkanes:

1. Reduction:

H,C-NO, +  6[H]

H3C'NH2 + 2H20
Methanamine

Zn/NH,CI
or
Zn/CacCl, N-hydroxymethanamine

H3C'N02 + 4[H] H3C'NHOH + Hzo

2. Hydrolysis:
H>
H,C-CNO, + H0 —HYO e cooH + NHOH
H,SO,
Nitroethane Acetic acid
(primary nitroalkane)
H,C. HCI O
3 CHNOZ JJ\ + Nzo + Hzo
HsC HyC™ "CHj
2-Nitropropane Acetone
(secondary nitroalkane)
H3C
H;C-C-NO, ——«— No Reaction
H5C
2-Methyl-2-nitropropane
(tertiary nitroalkane)
3. Reaction with Grignard Reagent:
H 0 0
R-C=N, + CHsMgl —— CH; + R-C:=N,
OH OMgl

Aci form
of nitroalkane
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4. Nef Carbonyl Synthesis:

Conversion of a primary or secondary nitro alkane into corresponding carbonyl compound.

)N\OZ NaOH )OJ\ 1/2 N,O 1/2 H,0
+ +
Ri” R; H,SO, Ri” R; 2 ?
@
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clfe ® @ ® 7
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3 ®
)OL NOH 4R )NF‘O
HNO +
R™ R, Rl/CCi)\RZ R OKR2
H
O
Rl)L R, * 12N.0 + 12H0
Examples:
0] @)
E/}/Y 1. NaOH, EtOH, 0°C, 30 min. é/\[(
“ NO, 2.3 M HCI, 20°C, 12 h, 68% e
NO, 0

Cl Cl
(j@ 1. 2 M NaOH, MeOH (:'6
: 2. Ice-cooled KMnQy, 45% H

H
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5. Henry nitroaldol reaction:

The nitroaldol condensation reaction involving aldehydes and nitronates, derived from
deprotonation of nitro alkanes by bases.

CHQ‘H
[ ) ) 0 Nucleophilic OH
N Deprotonation =l addition NO N [ )
ﬂ R'\R R 2 N
H . R, N
.0 ,
Rz ('}l@ RZANQ.)O
0O
¢
Nitronate
Examples:
)\/\/CHO
HO
Amberlyst A-21 (basic) NO,
N02 r.t, 62% AN
Q
P—Ph
'('F?"Ph 5 mol% TMG, 100°C HN PR
l\f P + Ph/\/N02 Mot i Ph . Ph
/ 0.1 mBar, 26 h :

Ph 95%, anti:syn= 98:2 NO,
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6. Condensation with aldehyde:

H2 oH H, HCHO CH,OH

H2C:O + H'C'NOZ HOHzc_C 'N02 T’ HOHZC_ﬁ'NOZ
OH
Formaldehyde  Nitromethane

2-Nitroethanol 2-Nitropropane-1,3-diol

HCHO,

©
OH

CH,OH
HOH,C-C-NO,
CH,OH

2-(hydroxymethyl)-2-nitropropane-1,3-diol

7. Reaction with nitrous acid:

H, NOH NaOH NONa
H,C-C NO, + O=N.OH H;C-C-NO, + H,O H;C-C-NO,
Nitroethane Nitrous acid Nitrolic acid Sodium nitrolate
(Pri. nitroalkane) (Red colour)
NaOH .
H3CCH-NOZ + O=N.OH HSCfcﬁNO + H,O No reaction but blue
HsC HsC' NO, colour remains
2-Nitropropane Pseudo nitrol
(Sec. nitroalkane)

(Blue colour)

HsC.
Hee-C-NO, + O:=N.OH

No reaction
H,C

2-Methyl-2-nitropropane
(Sec. nitroalkane)
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8. Halogenation:

H,
H3C_C N02

Nitroethane
(Pri. nitroalkane)

HsCn,
H.GCHNO,

2-Nitropropane
(Sec. nitroalkane)
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NaOH S ]@D Cl,/NaOH .
— H.C-C=NO, |[Na —%— -C-
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cl cl
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HyC-C-NO, 2 [ H3C-C:N02] Na
Cl -NacCl

1,1-Dichloro-1-nitroethane
(Dihalogen derivative)

H.C. © |® Cl
_NaOH TC-NOy|Na  NAOH_ - & No,
H3 -NacCl C':HB

2-Chloro-2-nitropropane
(Monohalogen derivative)



