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Important Named Reactions and Related Conversions
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Named Reactions
By decarboxylation of carboxylic acids :
RCOONa' + NaOH —29—> R.H + NayCO

Hoffmann bromamide degradation reaction
C

R—0O— NH2 + BI'Z + 4NaOH — RfNHz + Na2C03 + 2NaBr + 2H20

Hell-Volhard-Zelinsky reaction.

(i) X»/Red phosphorus
R-CH,-COOH —— » R-CH-COOH
(i) H,O |
X

o — Halocarboxylic acid

Friedel Craft Alkylation :

Cl Cl
"H,
AlCl =
+ CH;CI —
Friedel Craft Acylation :
i
i A\
Anhyd. AICI Ar/R
+ At/R—C—Cl i :
-HCl
Diazotization Reaction
NaNQO, + 2HCI + -
CsHs—NH, =————————p»C;H;—N,Cl + NaCl + 2H,0
273-278 K
Aniline Benzenediazonium
chloride
Sandmeyer Reaction
CuCl/HCI ArCl + Nz
Arltlz)"( CoBulll: ArBr + N,
CuCN/KCN

= ATCN + N2

X = Cl, Br

Cl

CH,
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(h) Gatterman-Koch reaction :
CHO
CO +HCl

Anhyd. AIC,/CuCl

Benzene Benzaldehyde

(i) Aldol Condensation

dil. NaOH
CH3—ﬁH + CH,—CHO &7——=

(4]
Ethanal (Two molecules)
A

CH3—CI: H—CH,—CHO TH;CT CH3—CH=CH—CHO

OH
3-Hydroxybutanal But-2-enal
(Aldol) (Aldol condensation product)
CHj; 0
“ Ba(OH)z
CHg—(ni + CH,—C—CH; &——
0
Propanone (Two molecules)
tISHs 0 CH, 0
A
OH
4-Hydroxy-4- 4-Methylpent-3-en-2-one
methylpentan-2-one (Aldol condensation
(Ketal) product)

(j) Cross Aldol Condensation

CH;CHO (i) NaOH
+ - —p
CH,CH,cHO 4
CH3;—CH=CH—CHO+ CH;CH,—CH=C-CHO
But-2-enal |
CH;
from two molecules of ethanal 2-Methylpent-2-enal from

two molecules of propanal
AN /

simple or self aldol products
+

CH3—CH=(|3—-CHO + CH3CH,—CH=CHCHO

CH;
2-Methylbut-2-enal Pent-2-enal
from one molecule of ethanal and one molecule of propanal
k. /

cross aldol products
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02. Related Conversions
(a) Ethanol into methanol or Ethyl alcohol to methyl alcohol
CH;CH,OH K>Cr,07/H,S04 CH;COOH & CH;COONH4 % CH;CONH,

Ethanol (Oxidation) Acetic Acid Ammonium acetate —H,O Acetamide

Br/KOH_  CH;NH, HONO _J CH;OH
(Hofmann~ Methanamine ~ —N», ~H,O Methanol
bromanide
reaction)

(b) Propanoic acid to ethanoic acid (Propionic acid to acetic acid)

CH;CH,COOH _NHs o CH;CH,COONH, ¢ o CH;CH,CONH, Bry/KOH
Propanoic acid Amm. propionate -H,O Propionamide (Hofmann

bromanide reaction)

CH;CH,;NH, ___HONO 5 CH;CH,OH KiCr,0+/H,80s . CH3COOH
Ethylamine -Nz, -H0 Ethanol (Oxidation) Ethanoic Acid

(¢) Acetic into acetic acid

CH = CH H,0, Dil. sto4\ CH;CHO 0,, Manganese acetate\ CH;COOH
Acety]ene HgSO4, 333K - Acetaldehyde Or KzCI'zO7 + HZSO4 Acetic acid

(d) Propionic acid to lactic acid

Br OH
Br,, Red P | . |
CH;—CH,—COOH _22 2”5 oy cy—cooH 229 2y oy, CH—COOH
Propionic acid (H.V.Z. reaction) . ... (Hydrolysis) Y
a-Bromopropionic acid Lactic acid
(e¢) Ethanol to 3-hydroxybutanal
OH

CH,;CH,OH Cu/573 K CH;CHO Dil. NaOH > CH3—|CH—CH2CHO
Ethanol or PCC/CH,Cl, Ethanol (Aldol condensation)

3-Hydroxybutanal

(f) Ethanol to 2-hydroxy-3-butenoic acid

CHyCHO —<HODIL NaOH oy, cH,cHO 2225 CH, = CH—CHO
Ethanol  (Cross aldol condensation) 3-Hydroxypropanal ~ (-H:0)

2-Propenal
(Acrolein)
.
fen CH, = CH—CH—CN ———2> CH, = CH—CH—COOH
(1, 2—Addition) | (Hydrolysis) |
OH OH
2-Hydroxy-3-butenenitrile 2-Hydroxy-3-butenoic acid
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(g) Ethanoic acid to 2-hydroxyethanoic acid

Br,, Red P Aq. KOH
CH;—COOH T VZZ —> Br—CH,—COOH Hq y— HOCH,—COOK
Ethanoic acid (HL.V.Z. reaction) 2-Bromoethanoic acid (Hydrolysis) Pot.2-hydroxyethanoate
H/H,0

2 S HOCH,—CCOH
(Acidification) 2-Hydroxyethanoic acid

(h) Propanoic acid to 2-hydroxypropanoic acid

Bry/red P Aq. KOH
CH;CH,COOH - —> CH;—CH—COOH ————> CH;—CH—COOK
Propanoic acid (H.V.Z. reaction) | (Hydrolysis) |
Br OH
2-Bromopropanoic acid Pot. 2-hydroxypropanoate
B0 5 CH,—CH—COOH
(Acidification) |

OH
2-Hydroxypropanoic acid

(i) Aniline to benzonitrile or cyanobenzene

NH, I—i\_l = NCI CN
NaNQO,, Dil. HCI
173978 K KCN/CuCN
(Diazotization) A
Aniline Benzenediazonium Benzonitrile

chloride

(j) Benzoic acid from aniline or Aniline to benzoic acid

NH; N=NCI COOH
NaNO, + Dil. HCI,
273 — 278 K KCN/CuCN H' /HZO
(Diazatization) (Hydrolyszs)
Anline Benzenediazonium Benzonitrile Benzoic acid
chloride

(k) Benzene to m-nitroacetophenone

COCH; COCH;
Conc. HNO;
(CH3C0),0, Anhyd. AICl;3 + Conc. H,SO4
(F.C. acylation) (Nitration)
NO,
Benzene Acetophenone

m-Nitroacetophenone
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(I) Benzene to Benzyl alcohol

CHO CH,OH
(1) LiAlH4/ether
—_—
CO, HCI > (i) H'/H,0
AICl;/CuCl
(Gattermann Koch reaction)
Benzene Benzaldehyde Benzyl alcohol
(m) Benzaldehyde to benzene
COOH
Soda-lime, A
KzCI‘zO7/H2SO4 (CaO + NaOH)
>
(Oxzdatton) —Na,CO;
(Decarboxylation)
Toluene Benzoic acid Benzene
(n) Benzaldehyde to 3-phyenylpropan-1-ol
CHO CH=CHCHO CH,CH,CH,OH
(i) Dil NaOH Ho/Ni
+ —_— e
@ CHCHO =715
(Cross aldol
condensation)
(o) Benzene to p-nitrobenzoic acid
CH3 CH3
Conc. HNO;
CH;Cl, Anhyd. A1C13> + Conc. HySOs, A
(F.C. alkylation) (Nitration)
Benzene Toluene
NO;

p-Nitrotoluene
(major isomer)

COOH

(i) KMnO4/OH", A
(i) H'/H,0

NO;

p-Nitrobenzoic acid

(p) Benzoic acid to aniline

COOH COCl1 CONH, NH,
SOC]z 2NH3 BI’z — KOH
-S0,, —-HCl —~NH,4Cl1 (Hofmann bromamide
> . . 1
Benzoic acid Benzoyl chloride Benzamide reaction) Anline
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(q) 4-Nitroaniline to 1, 2, 3-tribromobenzene

Br
NH2
N2 1)NaNOz2/HBr g, Br
Br2/ CHsCOOH ~ Br Br 2)cuBr
> B ——
- 1.) (Diazatisation)
2.) (Sandmeyer
NO2 NO2 reaction) NO2
Sn/HCI
Br Br
Br Br 1.) NaNO2 / HCI B Br
2.) H3PO2
1.) (Diazatisation)
2.) (Reduction)
NHz2
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