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« 1)Cl, » 2CI
CH, + CI'—> HCI + CH,
CH, + Cl, - CI-CH, + CI
« 2) (CH;);C-OH + HCI — (CH,),C-O*H, + CI’
(CH,;);C-*OH, —» (CH;);,C* + H,O
(CH,),C*+ + CI —» (CH,),C-CI
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(Substitution)Jlagiul <elss (1)

(Elimination) s o3lelsi (2)

(Addition) 48l colelds (3)

(Condensation) —&ilSi Cilelds (4)

(Molecular rearrangement) 2 =t C3leld (5)
(Polymerization) .5_»<b &3lelss (6)
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Ethyl benzoate Ethyl acetate Ethyl benzoylacetate
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| L | 1. NaOCH,CH,
— R ’ S —C— : £ >
CH;C— OCH,CH;+ H—CH,—C— OCH,CH; gy
ethyl acetate ethyl acetate 2. H,0*
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ethyl acetoacetate
(ethyl 3-oxobutanoate)
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Reaction mechanism
It
Step 1. cu,cl:— OCH,CH;+ Na*~OCH,CH; —

sodium ethoxide

O
Na""CHZé!OCHZCHJ + CH,CH,OH

ester enolate

O O
<

Step 2. CH;;C‘—\OCHZCW—CHZAOCHZCH:% —

e c——

1O o O
CH,C-OCH,CH, — CH3£CH2£OCHICH3 + “OCH,CH,
éHzc_OCHZCH3 B-keto ester
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1) CH, + Cl, = CI-CH, + HCI

1 H,SO, NO,

3) (CH),C-OH +  HCl —= (CHy),C-Cl + HOH




> Nitration reaction

The stronger sulfuric acid protonates the nitric acid to form 'NO, electrophile

0T N D Hop O
HO—S—E’—H + H—d—Ni_,_q——' Hj\C;lefl—F NE  + H,O
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Mitroninm ion

/—\O:E NO, NO _ H -
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Addition of the electrophile

Sigma Complex

L.oss of a proton - restoring the aromaticity

O\,

H

O
NO, H"H NO,
®

nitrobenrene




» Sulphonation reaction
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HO—ﬁ—OH HO——S——OH > HO—ﬁ—O + S——OH
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Addition of the E7

I
1

Sigma Complex

L.oss of a proton - restoring the aromaticity

03H USC‘aH SOzH
- + HOSO3;H H,SO
=+ 2 4

benzenesulfonic acid



C12 + FeCl3

»Halogenation

© @

o FeCl4 + Cl1

Cl



0 CH
+ KOH ———= + KBr + HOH
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2) CH,-CH-CH-CH Zn
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(Molecular rearrangement)




(Polymerization)s <l &3le si(6)

(|:H3 C|3H3
1) n CH=CH, = —(-CH- CHz—)-n
2) n HOOC - (CH,),- COOH + n H,N - (CH,),-NH, -

HOOC -|(CH,), - CO-NH- (CH,), |-

NH



Paal-Knorr reaction

From Paal-Knorr synthesis
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Succmaldehyde



1) Diels -Alder
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Anthracene Maleic anhydride

Endo- anthracene- maleic anhvdride adduct
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CH,

Anhvd. AICI,
s CHCI =22 + HCI

Toluene
(13.75)

C.,H.
hvd.AICI, =
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Ethylbenzene




Anhyd. AlCl, CH,
+ CH,CI

I-Chloro-2-methylbenzene

(Minor) l—C]ﬂoro-4-methylbenzene
(Major)
OCH.
OCH. OCH,
d. AlCI -
+CH,c] Anhyd AlCh, | +
CS,
CH,
2-Methoxy- 4-Methoxy-
toluene toluene

(Minor) (Major)
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COCH,

+ CH,COCI ‘”““"i‘ AICl, + HCI

Acetylchloride Acetophenone

(13.77)
+ (CH.CO),0 Anhi .MCTIj

COCH,
Acetic anhydride

+
CH,COOH
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Wurtz reaction

CH,,Br+2Na+BrCH, CH, CH, +2NaBr
Bromomethane Ethane

C,H.Br+2Na+BiC,H. ™50 H.-C H,
Bromoethane n-Butane



Fittig reaction

X
2 @/ ) Na Ether > + ZNB}{

Wurtz - Fittig reaction

X R
©/ + Na +Rx —Ether ©/ + NaX
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Reimer-liemann Reaction

CHCI, + aq NaOH

>

—

O Na'

CHCI,

Intermediate

O Na*

CHO
\aOH

OH
@cuo

Salicylaldehyde



Kkolbe’s Reaction

OH ONa OH
COOH

NaOH (i) CO.
> >
(ii) HI°
2-Hydroxybenzoic acid
(Salicylic acid)



(Clemmensen reduction)

Zn-Hg \
a1 > CH. + HO

)
=0



Canizaro reaction



