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Organic Chemistry
Name Reactions

1. Aldol Condensation: condensation between two molecule of an aldehyde or a ketone having atleast one α-hydrogen atom to form a β-hydroxyaldehyde or a β-hydroxyketone  is  known as aldol condensation.
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(i) Aldol condensation: Aldehydes an ketones haviring at least one
o-hydrogen undergo a reaction in the presence of dilute alkali
as catalyst to form B-hydroxy alehydes (aldol)l) or B-hydroxy
ketones (ketol), respectively. This is known as Aldol reaction.

Bookmarks

Thumbnaits

dil. NaOH
2 CHCHO e&=—=2 CH,—(IDH—CH,—CHO —A, on,-cH-cH-CHO

TH,0
Ethanal OH But-2-enal
3-Hydroxybutanal (Aldol condensation
(Aldol) product)
CH, CH,

BaiOH), | |
tco-CH, #=——= CH,-(IJ-CH,CO-CH, —H,LO> CH,-C=CH-CO-CH,
panone OH 4-Methylpent-3-en-2-one
(Ketol) (Aldol condensation
4-Hy -4-methyly mj-Z-onc product)

) W 4] 3 (5ofa) b M aBxean O

Wistart| £ @ [ » © Windows Media... | 5 a1 Engish | B s Reactions... |[7} Acrobat Read... & [E| @)

i

« ed0Pm




Aldol condensation takes place in presence of dil base.

2. Cannizzaro Reaction: The disproportionation (self-redox) of aldehydes lacking α-hydrogen atom (as C6H5CHO, HCHO, R3C.CHO etc.) in presence of strong base to form salt of an acid & a primary alcohol is known as Cannizzaro reaction.
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5. Other reactions
] () Cannizzaro reaction: Aldehydes which do not have an
£ o hydrogen atom, undergo sell oxidation and reduction
2 (disproportionation) reaction on treatment with concentrated
alkali. In this reaction. one molecule of the aldehyde is reduced
2 to alcohol while another is oxidised to carboxylic acid salt.
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3. Carbylamine test: When a primary amine is heated with alcoholic caustic potash and chloroform, an offensive smelling compound called carbylamine ( alkyl or arylisocyanide) is formed.
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4. Carbylamine reaction
Aliphatic and aromatic primary amines on heating with chlorof
and ethanolic potassium hydroxide form isocyanides or carbylam
which are foul smelling substances. Secondary and tertiary am
do not show this reaction. This reaction is known as carbylan
reaction or isocyanide test and is used as a test for primary ami
R—NH, + CHC],+ 3KOH -2 R—NC + 3KCI + 3H,0

5. Reaction with nitrous acid
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Three classes of amines react differently with nitrous acid whic

prepared in situ from a mineral acid and sodium nitrite.

(a) Primary aliphatic amines react with nitrous acid to form alipk
diazonium salts which being unstable, liberate nitrogen
quantitatively and alcohols. Quantitative evolution of nitroge
used in estimation of amino acids and proteins.
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4. Claisen Condensation: The self condensation of ester containing α-hydrogen atom in the presence of an alkoxide (C2H5ONa) to give a β-ketoester is called Claisen condensation. Eg. Two molecule of ethylacetate condenses together to form ethyl β-ketobutanoate.

5. Clemmension Reduction: The reduction of >C=O group to methyl group (>CH2) with amalgamated zinc and conc. HCl is known as Clemmension reduction.
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reduction]or with hydraime followed by heating with soc_,
or potassium hydroide in high boiling solvent such as eth;
glycol (Wolff-Kishner reduction).

>c—oﬂ—gg> >CH, + H,0  (Clemmensen reduction)
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—0 ——2» C= —_— s
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6. Coupling Reaction: The reaction in which a diazonium salt condenses with an aromatic compound having an electron rich group eg, aniline, phenol or their derivatives to form an azo compound (Ar-N=N-Ar) is termed as coupling reaction.
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K B. Reactions involving retention of diazo group

coupling reactions

The azo products obtained have an extended conjugate system having
both the aromatic rings joined through the -N=N- bond. These compounds
are often coloured and are used as dyes. Benzene diazonium chloride
reacts with phenol in which the phenol molecule at its para position is
coupled with the diazonium salt to form p-hydroxyazobenzene. This
type of reaction is known as coupling reaction. Similarly the reaction of
diazonium salt with aniline yields p-aminoazobenzene. This is an example

of electrophilic substitution reaction.
L on
N=NCl + H- OH ———b N=N OH + CI't O

p-Hydroxyazbenzene (orange dye)

@-fa\la + H—@—Nﬁ,ﬂ» @—N N—@—NH,+ cr+ Ho

p-Aminoazobenzene
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7. Etard Reaction: Chromyl chloride ( CrO2Cl2) oxidizes methyl group to a chromium complex, which on hydrolysis gives corresponding benzaldehyde. It is called Etard reaction.
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Benzaldehyde

Toluene Chromtum complex

This reaction is called Etard reaction.

(b) Use of chromic oxide (CrOy): Toluene or substituted toluene
is converted to benzylidene diacetate on treating with chromic
oxide in acetic anhydride. The benzylidene diacetate can be
hydrolysed to corresponding benzaldehyde with aqueous acid.

|- CH, 273.289K O/CH(ODOCHJ, HO' .CHO
—a

+ €10, + (CH,CO),0 22258,

Benzaldehyde

(ii) By side chain chlorination followed by hydrolysis
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8. Esterification Reaction: Reaction of an alcohol with a carboxylic acid in the presence of a small quantity of conc.H2SO4 to form an ester is called esterification.
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2. Esterification
Carboxylic acids are esterified with alcohols or phenols in tlprese
of a mineral acid such as concentrated H,SO, or HCl gas accatal
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         Esterification process is generally reversible.

9. Finkelstein Reaction: Alkyl iodides can be prepared by the reaction of alkyl chlorides/ bromides with NaI in dry acetone.
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gen Alkyl iodides are often prepared by the reaction of alkyl chl
hange bromides with Nal in dry acetone. This reaction is known as Fink
reaction.

R-X + Nal——R-I + NaX
X=Cl, Br
NaCl or NaBr thus formed is precipitated in dry acetone. It fac
the forward reaction according to Le Chatelier’s Principle.

The synthesis of alkyl fluorides is best accomplished by hea

alkvl chloride/bromide in the presence of a metallic ﬂuonde SE
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10. Friedel-Craft Reaction: Introduction of an alkyl (-R) or an acyl (RCO-) group in to the benzene ring of an aromatic compound in the presence of of a lewis acid catalyst (eg.anhydrous aluminium chloride or Zinc chloride) is called as Friedel-Craft reaction). 
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B Le.. the alkyl and acyl groups are introduced at ortho and para
£ positions by reaction with alkyl halide and acyl halide in the
K nce of anhydrous aluminium chloride (a Lewis acid) as catalyst.
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chloride acetophenone acetophencne
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: Anisole reacts with a mixture of concentrated sulphuri
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Introduction of an acyl group (RCO-) is called acylation.

11. Gabriel pthalimide synthesis: This method is used to prepare primary amine. The various steps involved are:
i) pthalimide is treated with alcoholic solution of KOH to form              potassium pthalimide.  
ii) The potassium salt is treated with an alkylhalide.  
iii)  The product N-alkyl phthalimide is hydrolysed with dilute HCl to form a primary amine.
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Gabriel synthesis is used for the preparation of primary amines.
Phthalimide on treatment with ethanolic potassium hydroxide forms
potassium salt of phthalimide which on heating with alkyl halide
followed by alkaline hydrolysis produces the corresponding primary
amine. Aromatic primary amines cannot be prepared by this method

because aryl halides do not undergo nucleophilic substitution with
the anion formed by phthalimide.
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6. Hoffmann bromamide degradation reaction

Hoffmann developed a method for preparation of primary amines
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12. Gattermann Reaction: Gattermann reaction is used for obtaining chlorobenzene or bromobenzene from benzenediazonium chloride by treating it with Cu/HCl or Cu/HBr respectively.
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Alternatively, chlorine or bromine can also be introdu
benzene ring by treating the diazonium salt solution with cor
halogen acid in the presence of copper powder. This is
Gatterman reaction.

Cu,

.+ ArCl + N, + CuX
ArNX —|cu/HE,

ArBr +N, +CuX

The yield in Sandmeyer reaction is found to be b
Gattermann reaction.
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13. Gattermann-Koch Reaction: When benzene or its derivative is treated with carbon monoxide and HCl in the presence of anhydrous aluminium chloride or CuCl, it gives benzaldehyde or substituted benzaldehyde.
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H (ii) By side chain chlorination followed by hydrolysis
- Side chain chlorination of toluene gives benzal chloride, wich
= on hydrolysis gives benzaldehyde. This is a commercial mdiod
of manufacture of benzaldehyde.
=

CH, CHCL, CHO
/o, Ho
O =0 = O
Toluene Benzal chloride Benzaldehyde

(it} By Gatterman ~ Koch reaction

When benzene or its derivative is treated with carbon monoxide
and hydrogen chloride in the presence of anhydrous aluminium
chloride or cuprous chloride, it gives benzaldehyde or substituted
benzaldehyde.

O =t O

This reaction is known as Gatterman-Koch reaction.
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14. Iodoform test: The compound containing methyl group bonded to carbonyl group (CH3-CO-) or (CH3-CH.OH-) reacts with aquous NaOH and iodine solution gives yellow ppt of Iodoform.
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15. Hell-Volhard-Zelinsky Reaction: When aliphatic carboxylic acid containing α-hydrogen are reacted with chlorine or bromine in presence of small amount of red phosphorous, the corresponding α-haloacids are obtained.
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Alkali metal salts of carboxylic acids also undergo decarboxylation

>

é on electrolysis of their ageous solutions and form hydrocarbons I having =
g|| twice the number of carbon atoms present in the alkyl group of the acid.

g The reaction is known as Kolbe electrolysis (Unit 13, Class K ).

E . Halogenation

7| carboxylic acids having an o-hydrogen are halogenated at the

o-position on treatment with chlorine or bromine in the presence of
small amount of red phosphorus to give a-halocarboxylic acids. The
reaction is known as Hell-Volhard-Zelinsky reaction.
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16. Hinsberg Test: Hinsberg test is employed to distinguish primary, secondary and tertiary amine. The reagent used in this test is benzene sulphonyl chloride. The tests are: 
a) Primary amine:- It gives sulphonamide with hinsberg reagent, this sulphonamide is soluble in NaOH or KOH.
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N-Ethylbenzenesulphonamide
(soluble in alkali)

The hydrogen attached to nitrogen in sulphonamide is strongly
acidic due to the presence of strong electron withdrawing sulphonyl
group. Hence, it is soluble in alkali.

(b) In the reaction with secondary amine, N,N-diethyl-

benzenesulphonamide is formed.
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B) Secondary amine:-With hinsberg reagent,it forms sulphonamide, which is insoluble in NaOH or KOH.
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C) Tertiary amine:- Tertiary amine do not react with hinsberg reagent ,because it is not having replaceable hydrogen.

17. Hoffmann-Bromamide Reaction: When an amide is heated with bromine and an alkali, a primary amine containing one carbon less than the amide is obtained. This reaction is called Hoffmann-Bromamide reaction. This reaction is very useful for converting a higher homologue to next lower one.
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g Hoffmann developed a method for preparation of primary amines by
8 treating an amide with bromine in an aqueous or ethanolic solution
A of sodium hydroxide. In this degradation reaction, migration of an
£ alkyl or aryl group takes place from carbonyl carbon of the amide
2 to the nitrogen atom. The amine so formed contains one carbon less
than that present in the amide.
[e]
R-C-NH, +Br, +4NaOH — R-NH, + Na,CO, + 2NaBr + 2H,0
Write chemical equations for the following conversions:
(i) CH;~CH,~Clinto CH,-CH,-CH,-NH,
(i) C4Hy LH ~Clinto C; H (,H H NH
j1 hanolt o™, CH-CH_CoN T, oy CHCHNH. L
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18. Kolbe’s-Electrolysis process: Preperation of higher a;kanes by the electrolysis of sodium or potassium salt of lower fatty acids is called Kolbe’s electrolysis reaction.
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19. Kolbe,s  Schmith process: This reaction gives the method for fixation of CO2 in the benzene ring.Sodium phenoxide on heating that 120-1400C under 4-7 atm pressure with CO2 gives sodium salicylate which on reaction with dil.HCl gives salicylic acid(2-hydroxy benzoic acid).
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20. Riemer-Tiemann Reaction: The reaction of pheonal with chloroform or carbon-tetrachloride in the presence of aqueos alkali at 340k followed by hydrolysisof the resulting product gives salicyldehyde and salicylic acid respectively.
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g 3. Reimer-Tiemann reaction
K On treating phenol with chloroform in the presence of sodium

hydroxide. a -CHO group is introduced at ortho position of benzene

ring. This reaction is known as Reimer - Tiemann reaction.

The intermediate substituted benzal chloride is hydrolysed in the
presence of alkali to produce salicylaldehyde.
H N O Nat OH
CL HO CHO
é CHCL, + ag NaOH, NaOH, '
Intermediate
4. Reaction of phenol with zinc dust
Phenol is converted to benzene on heating with zinc dust.
OH
+ 70— O + z0
5. Oxidation
Oxidation of phenol with chromic hd
B W 4] 35 @iois) > M B&mx1esn O1H M 4| I
Bystart| ) @ [ * B Name Reactions - Micos... | £ X Englsh |[Z3 acrobat Reader-111... 2 (| B[« Bk s24pm




21. Rosenmund Reduction: Reduction of acid chloride (RCOCl)to the corresponding aldehyde with hydrogen using Pd/BaSO4 as catalyst is known as rosenmund reaction.Here Pd/BaSO4 used as negative catalyst and prevent further reduction to alcohol.
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22. Sandmayer Reaction: The convesion of benzene diazonium salt into halogen of cyano derivative of the parent aromatic hydrocarbon by treating it with a mixture containing the corrsponding salt and the acid is called sandmeyer reaction.
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23. Saponification Process: Hydrolysis of esters in the presence of an alkali is known as saponification.In this process sodium salt of fattyacids(commonly called as soaps)are obtained.
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24. Stephen Reaction: Nitriles can be reduced to corresponding imine with stannous chloride in the presence of hydrochloric acid, which on hydrolysis give corresponding aldehyde. This reaction is called Stephen reaction.
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25. Swart’s reaction: The synthesis of alkyl fluorides is accomplished by heating an alkyl chloride/ bromide in the presence of a metallic fluoride such as AgF,Hg2F2 etc.
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26. Williamson’s synthesis: In williamson synthesis,when an alkoxide or a phenoxide is made to react with an alkyl halide,an ether is obtained.In this method,haloarenes can not be used for the preparation of alkyl-aryl ethers because of the low reactivity of aryl halides.
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27. Wolf-Kishner reaction: A carbonyl compound on heating hydrazine and pottassium hydroxide(KOH)in a high boiling polar solvent such as ethylene glycol,gets reduced to give a hydrocarbon.
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28. Wurtz-Fittig Reaction: This reaction is used for obtaining higher alkane from the halogen derivatives by using sodium.
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