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Selectivity & Reactivity:

# As reactivity increase ———>  selectivity decrease .
- According to reactivity Cl > Br.
- So according to selectivity Cl < Br.

Reactions of alkyl halides

Alkyl halides undergo not only nucleophilic substitution but also elimination,

and both reactions are carried out in basic reagents. Often substitution and
elimination reactions occur in competition with each other. In general, most
nucleophiles can also act as bases, therefore the preference for elimination or

substitution is determined by the reaction conditions and the alkyl halide used.
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Nucleophilic Substitution (SN) Reactions

Reaction in which nucleophile (Nu) replace another group at SP3 carbon atom.
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Types of Nucleophilic Substitution (SN) Reaction

1-SN1 “ Unimolecular nucleophilic subs. Reaction.”
2-SN2 “ Bimolecular nucleophilic subs. Reaction.”

3-SNi  “Internal nucleophilic subs. Reaction. “

1- SN1 “ Unimolecular nucleophilic substitution Reaction.”

1- Kinetics ( Unimolecular Reaction):
The rate of reaction depend on the conc. of substrate only
Rate a [R-X].
2- Reaction Mechanism:. Occur on two step mechanism.
Sﬁp_.:. Slow step “ Rate determining step”. (R.D.S).

Formation of carboncation (cabcation).

.. Fast step “Formation of product”.
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i s two molecules
Nu has two possibilities Transition State (T.S); mirror image to each other
for attact (Racemaic mixture)



Example:.

HSC\ _ (|:H3 e H3C CH3
{ -Br @ OH
H;C—C—Br —— _CI__ ——» H,C—C—OH + HO—C—CHj;
HsC CHs
H,5C H4C CHs

Racemic Mixture

3- Substrate..

; 1
CH;-X R-CH,-X R-CH-X R-C-X
Methyl substrate 17 substrate 2" substrate 30 sullistra[e

30520 > 10> methyl
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2-SN2 “ Bimolecular nucleophilic substitution Reaction.”

1- Kinetics ( Bimolecular Reaction):
The rate of reaction depend on the conc. Of Nucleophile and the substrate.

Rate a [R-X] [Nu-].



2- Reaction Mechanism:. Occur on one step mechanism “Concerted reaction” .

- Back side attack : Nu must attack from the opposite direction from the leaving group (x).

- The Back side attack of the Nu causes Walden inversion of configuration.

- For back side attack the carbon atom attacked to(X) must not suffer from steric hindrance

Example:.

Back side attack

L - S —_— +
OH + /C Cl — |HO /c\\ cl HO""HC\\ X
H ‘ H H H
H H
Substrate Product

(R) (S)

Steric hindrance ——— T Rate of SN?
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3- Substrate:.

Ff j
CH;-X R-CH,-X R-CH-X R-C-X
R
Methyl substrate 1 substrate 20 substrate 30 substrate

methyl > 1% > 20 > 30

Qustion



Which of the following compounds is least reactive in an SN2 reaction.

C'/le\/ /L\/

A B C

Alkyl halides undergo SN2 reactions with a variety of nucleophiles, e.g. metal

hydroxides (NaOH or KOH), metal alkoxides (NaOR or KOR) or metal cyanides (NaCN or
KCN), to produce alcohols, ethers or nitriles, respectively. They react with metal amides
(NaNH2) or NH3, 1 amines and 2 amines to give 1, 2 or 3 amines, respectively. Alkyl halides
react with metal acetylides (ROCCNa), metal azides (NaN3) and metal carboxylate
(ROCO2Na) to produce internal alkynes, azides and esters, respectively. Most of these

transformations are limited to primary alkyl halides.

Y=g KOH
R-CH,-c=cR' R E=C-Na — = RCH, OH
Internal alkyne Alcohol
NaN NaOR
RCH,; N; <—— > RCH,OR
i i Ether
Primary azide
a —— R-CH,—X —
NaNH : KCN
RCH,NH, <«—0| Ayl halsie » RCH,CN
Primary amine e Nitrile
RNH, R'CO,Na
RCH,NHR 2 B0 ReH, COR
Secondary amine Ester
Lal
R,-SH + Base

RCH-X —» RCH,SR;

R = aliphatic or aromatic
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R = aliphatic or aromatic



