Patuck Jr. College of Science

Name Reaction

Topic : Halogen Derivatives of Alkanes

1. Sandmeyer’s reaction

Replacement of diazonium group by chloride or bromide using cuprous salt is called Snadmeyer’s
reaction.

nium : nitrogen carries +ve charge.
Carbonium : Carbon carries +ve charge

t¥) Primary amine reacts with HNO3 to give diazonium cation.
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2. Frields Craft’s alkylation.
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3. Frield’s craft’s acetylation.
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Topic : Alcohols, Phenols and ethers.

1. Dow's process O—Nq+
C) |
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2. Rasching Reaction.

oH
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: e >
+ Ha0 698 K
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Steam

chlorobenzene.

3. Kolbe's reaction.
Phenol react with sodium hydroxide to give sodium phenoxide.

Phenoxide ion undergpes electrophilic substitution with CO2 and form salicylic acid.
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4. Reimwr-Tiemann Reaction

Phenol in presence of sodium hydroxide react with chloroform to glve sallcylaldehyde
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5. Williamson'’s synthesis.
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Topic : Aldehyse, Ketones and Ethers
1. Stephen’s reaction

It is useful to prepare aldehyde .

Nitriles are reduced by imine hydrochloride by SnCi2 + HCI which on hydrolysis gives aldehyde.

SﬁC(z_‘}'d}‘- HC’
YR=c=N #r2lH] o RrCH=HE0HC]

ine.

m
, Ha0 4
ll'>R-CH=NH-HCl > R0 =0 +NHyCl.

Nitriles are selectively reduced by diisobutylaluminuium hydride (DIBAL-H) to imine followed by acid

hydrolysis to aldehyde.

: DIABLH _
1> HpC-CHz CH=CH =C= N ——+ My C = CH= CH= CHp = CH= NH.

imine-
;’>H3C" CH=CH=CH,-CH=NH —== 5
l
}-C
Ret-cH=CHESER, - o =6 Bl

]Dem‘:— 3 -enal.

Esters are patially reduced to aldehyde with DIABL-H.

It is carried out at 195 K to avoid further eaction to alcohol. D,
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Nitrile react with Grignard Reagent in presence of Dry ether to give imine complex which on acid
hydrolysis gives ketone.
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Etard reaction

Chromyl chloride convert methyl group to chromium complex which on hydrolysis gives
corresponding aldehyde.

This reaction is called Etard reaction.

CH CH E'OCYOQC'I)
@f - CrOa6ls, —=2 @

B 7 own. chyomium. co mp le x

Hso@

: = cHO

Benzqlde hde.
Gatterman-Kotch Formylation.

Formyaltion is carried out when benzene or its derivative is treated under high pressure with CO and
HCl in presence of anhydrous AICI; and Cuprous Chloride Cu,Cl; and it gives benzaldehyde.

Itis widely used to synthesize aryl aldehyde.
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Rosenmunde Reaction

An acyl chloride is hvdrogenated over catalysy pd/BaSO4 to give aldehyde.

This is called Rosenmund reaction. o)
_ a y
|
¢ ~cl u i s
T - e + HCl
Pd-BasSO0¢|
Ben chl chlovide Benzaldchﬂde_

Wolf-Kishner reduction.

Wolt-Risnnet T =

Aldehyde and Ketone when heated with hydrazine and KOH or potassium tert-butoxide in high
boiling solvent such as ethylene glycol/dieth\,rlene glycol give alkane. This reduction is called wolf-
kishner reduction.
I —— \C -t i
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hﬂ dvazine d
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e
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Clemmensen reduction

Clemmensen ===

Aldehyde and ketone which are not sensitive 10 acids when heated with Zn-Hg and conc. HCI give
alkane.
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Haloform reaction.

A ketone having a methyl group attached to Carbonyl carbon is oxidized by NaOl to give sodium salt
of carbonyl acid and haloform.

The carboxylic acid produced contains one carbon atom less than carbonyl compound.

Acetaldehyde is only Aldehyde that gives haloform reaction.
o O %

1 1] HO< 1
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Aldol condensation

The carbon atom adjacent to carbonyl carbon is a —carbon and the hydrogen attached
to a-carbon is called a — hydrogen.

In presence of dilute base like NaOH,KOH or Na,CO3 two molecules of an aldehyde or
acetone having a —hydrogen add together to give hydroxyl aldehyde or aldol.

This reaction is aldol condensation.

I I NaOH
CHy-C—H —+ CHyC—H . ——>

OH 0
| I
CHs-C_CHz"C_"H

H
"Aldol"

Mechanism :
Step 1:

Base OH- ion abstracts a hydrogen atom from a-carbon of aldehyde to form carbocation.
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Enolate ion

Step2:

The nucleophilic carbanion or enolate ion attacks electrophilic carbonyl carbon of
second aldehyde molecule to form intermediate an alkoxide ion.

A new C-C bond is formed.

:ﬁ: acceptor ﬁ}’:
CH,-C—H slow, CH,CH
:0: H & H
4 |l
cH,—C—H donor CH,-C—H

Step 3:

Alkoxide ion abstracts a ion from water to form B-hydroxy aldehyde.Base OH- ion is

regenerated.
T 4 J o1 IE)-H .0
l I fast l ||
CH,-C —CH,-C—H e CHy-C—QH,G=H
o H,0 H + ‘OH

The carbonyl group plays two roles in this reaction:
1. It provides a site for nucleophilic attack by the enolate ion.

2. It makes the a-hydrogens sufficiently acidic to enable the formation of reasonable
concentrations of enolate ion.
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0

OH
s dani M s . CH,~CH, =CH, -C —H
0
T Il CH;=CH,=CH=C —H
CH,;=CH,=CH,-C—H ALDOL LI
o CONDENSATION

2-Ethyl-3-hydroxyhexanal

Crossed Aldol Condensation.

An aldol condensation between two different carbonyl compound is called crossed or mixed aldol
condensation.

If both of the carbonyl compound contain a-Hydrogen, a mixture of different aldol is obtained.

2 g . OKH C?
jl dil-NaoK |
QyMgc- o .+ HeH —c-h 50 e b ey—cop
H CHs [y CHs

A -'H20
©
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H3C-CH':'C_——iC-H
l
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2—me{-h\cj{ ~but-2- enal,

Cannizzaros reaction

Type of reactant : The reaction is given by those aldehyde and ketone which do not contain a-

hydrogen atom. i?
c—-H s
. i = H
Benza.ldehgde Formaldehyde

Conc. NaOH/KOH/50% NaOH.
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It is self redox reaction in which 1 molecule undergoes reductionto form alcohol and other molecule
undergoes oxidation to form sodium salt of carboxylic acid.
; -
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Crossed Cannizaroo’s reaction.

Two different Aldehyde not having a-hydrogen undergoes disproportation in presence of conc.
NaOH to give 4 product.

O
\!_H ﬁ)
+ H-cH +50% NaoK

CHg e . -
O Sb i S

Benz:jl dl(OhO] ;
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Fischer esterification .

When carboxylic acid is heated with alcohol in the presence of conc. H,SO, give ester . This reaction
is called Fischer esterification.

o
) + pptie —= c (|:|-O~C HE 8.0
HgC- C-0OH - Ca "“:M-S—O‘_'P Hz 2Vis 2
21ENS

Primary alcohol > Sec. Alcohol>Tertiary alcohol.
HCOOH > CH;COOH > RCH,COOH > R,CHCOOH > R;CCOOH.
Hell -Vohlard-Zelinsky reaction.

Carboxylic acid react with Cl/Br, in the presence of small amount of phosphorus to give a-
halocarboxylic acid.

. oy
\;\rad F .
K SR - COOH "l’CIz__ -—-——'—'—'"PU R‘-’CH‘_COOH + HC,.
IH (1) H.O q
Sen— COOH
\.n'fCCl(P’ . (i- 4+ HB*

CH-——COOR A il BY
}l‘{ +BT2- (II) H, 0
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Nitrogen Containing Compounds.

1. Nef-carbonyl synthesis.

When the solution of sodium salt of acid /nitronic acid is acidifed with 50% H,SO,at room

temperature.
; ([t GD/DQNCL 0
g “C=N, & + 2H,50y —F 2 R-C- K +N, 0+ 2 NaHSoyt+ H2O,
0
@
I‘Q @/OﬁNa@ ) ; & W BF
R~C20 2.
7 -c= N 4+ 2H,50 S :
i) 2R \O@ sar 2 NaH$og + H20

2. Gabriel phthalimide synthesis.

Phthalimide react with ethenolic potassium hydroxide to give potassium salt of phthalimde.
In this step N-H protons is removed to give imide ion.

It is then heated with alkyl halide to give N-alkylphthlimide which on alcoholic hydrolysis gives
primary amine.

Limitation : Aromatic primary amine cannot cannot prepared because éryl halide don’t undergoes
nucleophilic substitution with the anion formed by phthalimide.

3. Hoffmann bromaide degradation
When amide is treated with bromine and aqueous /alcoholic NaOH it gives primary amine.
Thnis reaction is useful for decreasing the length of carbon chain by one carbon atom.

It is an example of intermaolecular arrangement and involeves the migration of alkyl/aryl from
carbonyl carbon to the adjacent nitrogen atom.

0
R-Ié—- Rl s A Nao —p R-NHL + Nodas T

2NaBy + 2H,0
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/C"'f‘”'fz. NH:__
+ Br, + NaOH — + Ng,Coz +

Aniline « 2 NaB»+ 24,0

4. Hoffmann-exhaustive alkylation.

The replacement of hydrogen atom attached to nitrogen in amine by alkyl group. Is called alkylation
of amine. :

It is proceeds by SN’ mechanism . It is not feasible with tertiary alkyl; halide because elimination
predominates over substitution.

£
- R = x Mo R @6
R"th‘L %—{;—‘P R;B"h“-’ -——:WP &/;N‘ R—‘—-——-P RLIN X
d.oami’ne 2 amine 3 amine Tirks
ammonium
halfde .

5. Hoffmann elimination.

When tetralkyl ammonium halide is heated with moist AgOH, it gives quaternary ammonium

hydroxide it gives quaternary ammonium hydroxide which deliquescent crystalline solid which are
strongly basic NaOH/KOH.

Quaternary ammonium hydroxide on strong heating undergoes elimination to give alkenbe the
reaction called Hoffmann elimination

® o ® ©
Uy CaHs -NE(HD T + A(joH — GHs =N~ CCHjj\,,OH + Agl.

L"qy C,Hs -N - Cch)BOH@___i__p CHa=CH, + C(Hz)gN+H0

6. Hoffmann’s carbylamines test.

Isocyanide test.

Aliphatic/aromatic amine on heating wioth chloroform and alcoholic KOH gives foul smelling alkyl
isocyanide or carbylamine.

Secondary/tertiary amines do not gives this reaction.

Ci M- —NHa + CHCIs + 5RO S GHs=NC+ 3Kal +3H,0
E"Hy[ ;‘5ocgonfden
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NH2 Nce

)
@ + cHclz + 3KOH w2l @+3HCI+3HLG

Phenjl fsocgan jde.

7. Mendius reaction

Alkyl cyanide on reduction by Na/Ethyl alcohol gives primary amine. This reaction is called mendius

reaction. :
a [ C2Hs -0H e
d?R‘CEM"’ o (HI padts 5# R. ~CH,. =NHz. 1 aming

Na | tzHs-OH < O ) cHacHa N Ha
£ CH,,,-'CEN + HLHY '

F -Fhenyleﬁjlam?ne i

8. Hinsberg's Test.

Ethylamine react with benzenesulphonylchloride to give N- ethylbenzenesulphonylamlde

o
H N-elﬁjlbenzmebulphong'

amide + HCcC|.
The hydrogen attached to nitrogen in sulphonanmide is strongly acidic due to the presence of strong
electron withdrawing sulphenyl group. It dissolves in aqueous KOH to gives clear solution which on
acification regenerates insoluble amide.

Diethyl amine react with benzenesulphonylchloride to give N,N diethylbenzene sulphonyl amide.

0 o C?-HS'
(e v — @
”D Csz lg CZ-H‘.'?

Which does not conatain any hydrogen attached to nitrogen . Hence it is not acidic and does not

dissolve in aqueous KOH.

Triethyl amine does not contain H- attached to nitrogen. Hence it does not react with benzene

sulphonyl chloride.

Page 15 of 16




Patuck Jr. College of Science

9. Balz-Schieman reaction

When fluroboric acid is added to the solution and diazonium salt a precipitate of diazonium
fluroborate is obatained. '

Dry dizazonium fluroborate on heating decomposes to give aryl Fluoride. This reaction is called Balz-
Schiemann reaction.

B 2
At- fo‘—H——F—q-v Ar-N, BF, wBy pr- F+BFs 7
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