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23.8 Reaction with Nitrous Acid

Nitrous acid (¢}&4F, HNOy) :
Unstable, pK, = 3.37
Sodium nitrite (NaNOg) =&l H,SOHF HCIZ A 2lsle] Al

Source of nitrosyl cation

+
H—O—N=0 + H* =—> H—O0—N=0 =/—> H,0 + +N=O > NEO+

nitrosyl cation
H Yl

A. Reaction of Nitrous Acid with Tertiary Aromatic Amines

37+ WS amine nitrous acidet I HAY WFS A ke doA WIS
nitroso 3FgHE<S AAISE Nitrosyl cation® electrophilicity”} 79~ 2l =
benzene g OH, OCHs, NRy9} #-2 activating group®] U= 7 -5-ol| W
Hhg-o] oyt

N=0O
NaNO, / HCI ) ) .
—_— > N, N-Dimethyl-4-nitrosoaniline
0~5°C
MesN Me,N

B. Reaction with Secondary Aliphatic and Aromatic Amines

AHpEZ o] At wrekEol 22 amineE-S nitrous acid®} ¥FE3FY] N-nitrosoamine

S A
\ H “OH ~
N_ N-N=O + H,0
N=0

< N-H + HNO,
N-Nitrosopiperidine

* Property of N-Nitrosoamine
Carcinogen, 11715 wAY Ho|AS HZA u A
H3C\

/

N—N=0O  N-Nitrosodimethylamine CN—N=O N-Nitrosopyrrolidine
HsC

1719 7}E - A4 WAEE AL 9As7] 989 sodium nitrite® H 7}
NaNOy= HEHFTE S5 do7|= Ao A3s Wadh
p

=
FDA 3§ 7]& : 50~125 ppm (50~125 pg/lg)
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C. Reaction with Primary Aliphatic Amines
A= 12} amined nitrous acidet WHEale] ol g 71 EHES AT

\/\/OH 25%

T H,0

+ _
NH NaN02, HCI = - -N2 Cl cl
S~ -NH: W \/\/N NCl [ —=» \/\+ e N~
unstable at 0 °C 5.2%
l1 ,2-shift of H
OH
+ Hzo
\/\ I \/\ —_—
25.9% l 13.2%
NN 106%

AWZE diazonium ion< EOFA o] ZulzE N,2 o|€A]# carbocationg A A5}
T 2 alcohol, alkyl chloride, alkene?] &3+&S AYAJ 3k

o) €] : Tiffeneau—Demjanov reaction

OH o
CHoNH; + HNO; —— @ + H)O + Ny

Cycloheptanone

Mechanism :

+
OH OH OH OH . O
HN02 + -N2 + -H
O<CH2NH2 ©<CH2—NEN CH, =7 CH,

ol A 23.11 :



D. Reaction with Primary aromatic Amines
HFSEE 12} amineS nitrous acid9} WHE3le] benzendiazonium salt® FHAES

1) Preparation of Benzenediazonium Salt

H keto-enol
+ 0°c | tautamerization
NHy + N=0 ———> N—N=0 /—> N=N—OH

T I
NaNO, + HCI H
+ -Hp0 |

NE=NCI& &~ ~—2— N=N—Q—H

Benzenediazonium chloride

1st step : Nucleophilic addition of aniline to nitrosyl cation

2nd step : Keto—enol tautomerization

3rd step : OH®| protonation

4th step : H09] o]€re]]l 2]3}e] benzenediazonium chloride®] A4
Benzenediazonium chloride - stable at 0 °C, &< 7]7F S¢F gM o7 H A3}

CeHs5" 9] 55A (N, —excellent leaving group)

2) Reaction of Benzenediazonium chloride

OH
Br
@ WPOZ THZO W
HBr Cl
N=N* CI” .

heat HC / Cucl .
—N> T e Sandmeyer reaction

- N2

Schiemann reaction
|

HBF
F / W CN
Kl
KON ©
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* Some reaction using benzenediazonium chloride

CHj CHj CHs
. —
NH2  NaNO, / Hel N2"CI™ cuBr/ HBr Br
e _— 2-Bromotoluene
0~5°C A
NH, NH, Ny* CI™
[ I o of
3Clp c c NaNO, / HCI cl cl H3PO,
—_— —_—
0~5°C
Cl Cl
oA 23.12 :

23.9 Hofmann Elimination

Quaternary ammonium hydroxide& 7}€ & uw] E2 elimination®] ¢]&}o] alkene

o] BAFE = e

CHs — CHj -
7 [ ToH
+ Ag,0 + 160 °C
CHZ—T—CH3 o CHz—T—CH3 —_— CHz + (CH3)sN + H0
2
CH3 CH3
+ Agl

Hofmann elimination :

1) E2 elimination by concerted reaction

2) Anti elimination - He} o]€7]+= A& 180° H}ako| A wol A,

Y
HO  H H H H
\glcs\ - CH; heat \C:C/
W N
H ﬁMe CH3CH2 CH3
CH3CH, <> 3
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3) Less substituted alkene¢] FRAAEZ dofH.

/ﬁ/ M» /\/ + K/ + /\/ Zaitsev (Saytzeff) rule

Br 75% 25%
heat "\~  Hofmannrule
_ —_— Rt +
OH N K/
NMe3 5% 95%

Zaitsev rule - X = o]€7]|7} bulkysh#A] €S
Aol HEES X Hjslo] A gho] ol

ojzit}, (o]&~7] = Cl, Br,, I, "OTs)

9= A E = alkened ¢t
=

2l alkene¢] FAANER o

Hofmann rule - 9| X = ©|&7]7} bulky® A%+ OH7} less hindered proton

mA 5|22 less hindered alkeneo] FHAEZ dojx|n, dt
£9] conformation®] ¥+%&& X|Hj st}
[o]Et7] = (CH3)sN, (CHj3).S]

KR
=

o
o

o

s B

sk 719 size7} 3™ [(CH3)3COK] Hofmanno] FAA&Eo]aL
o

= , 9719 size7f
ZFo ™ (CH30Na, NaOEt) ZaitsevZ} FAAE R dojzit}.

& Conformational effect

(-_OH

H

H CH,CH3
A
— s \/\ Less stable alkene
H '/N . H
H3C/ | \CHS
CHjy

More stable conformer

¥y~ OH

H
H3C H

> H3C\/\CH3 More stable alkene

H T, cHs

N
HsC” | “CHs

CHj

Less stable conformer
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of| Al 23.14 :

23.10 Cope Elimination

Amine oxideE 7}<E 3 o elimination®] ¢]8t9] alkeneo] A &&= WH-&

H,0 | ~150©
<:>—CH2—T—CH3 —22, <:>—CH2—T+—CH3 Joo-1s07c <:>:CH2 + (CH3),NOH

CHs CHz
amine oxide

Cope elimination :
1) E2 elimination by concerted reaction
2) Syn stereoselective elimination — He} o]€7]7} A2 22 Wako A WolH,

CH3CHy H CH3CH, H

H\C C\‘CHg __heat _ C:C< +  (CHs3),NOH
I —CHe W CHs
H /5
o

ol 4 23.15 :



Problems

23.25 : Stronger base

23.30 : Acid-base reaction

23.33 : Synthesis of 1-hexanamine from bromoalkane of five carbon atoms

23.37 : Nitrous acid deamination of B-aminoalcohol v.s.

Pinacol rearrangement

86

<:>(—NH2 NaNO,, HCI OZO O(OH H,SO, <:>_/<o
OH OH H
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23.40 : Reaction product
H

H CH;l (2 mol) H,0, heat
C@ CioH1s
H

NH,

23.44 : Reagent for each step in the synthesis of the herbicide Propranil

from benzene
Cl

o —
H/N\g/\

Propranil

23.46 : Synthesis of 2,4-dihydroxytoluene from toluene

CH, CHs,
OH

OH



