


Example: CH;Cl ( Chloromethane)

CCl; (Tetra chloromethane)
Organohalides are useful as,
= Solvents.(CHCI=CCI5)
= Inhaled anesthetics. Eg. Haloethane (CF;CHBrCl)
= Refrigerants.(CF,CCl,)
= Pesticides

The modern electronic industry relies on trichloroethylene for cleaning
semiconductor chips.



H Cl 5T

N, F
C=C C—G—H
{

\

be

C

Cl F Cl )

Trichloroethylene Halothane
(a solvent) (an inhaled anesthetic %

F H
C—F H—C—Br

Cl H

Dichlorodifluoromethane Bromomethane
(a refrigerant) (a fumigant)
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CH,4 CH,

>
-Bromo-2,4-dimethylheptane 2-Bromo-4,5-dimethylheptane~’
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CH,CHCHCHCH,CH, CH;CHCH,CH,CHCHj

1 2 3 |45

2-Bromo-5-methylhexane

2.3-Dichloro-4-methvlhexane (NOT 5-bromo-2-methylhexane)
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Common (fH3

names CH3-(I3—I jodine —> iodide | CH4CH,~Cl  chlorine — chloride
| CH,

]

ethyl group ~

— V

tert-butyl group p

tert-butyl iodide ethyl chloride
-y
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a b C
. Draw the structures to the following IUPAC names.

. 2,3-Dichloro-4-methylhexane.

. 4-Bromo-4-ethyl-2-methylhexane.

. 3-Iodo-2,2,4,4-tetramethy; pentane.
. Bromocyclohexane.

. 1-Chloro-1-methylcyclopentane.



7

*

E
%

Alkyl halide Classification of alkyl halides
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H H

I | I
==k H—(|3—X R—(ID—X R-C-X R—(;)—X

H H
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3 el : i ’ X
—s§ r;z;t:nglzceld gr l Ll (oneR group)  (twoRgroups)  (three R groups
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H Cl
+ | cr |
CH3—(|:—CH2 — CH3—?—CH3

CHj CHg

C{-I3 tert-Butyl carbocation 2-Chloro-2-methylpropane
C=CH, + HCl (tertiary; 3°)
/

CHj
2-Methylpropene li' " or T
CH3—(|:—CH2 — CH3—(|:—CH2C|
CHj3 CHj3

Isobutyl carbocation 1-Chloro-2-methylpropane
(primary; 1°) (NOT formed)
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CHy + Cly —— CHsCl + HCl

| Cly
CH,Clp, + HC

| Cly
CHCl3; + HCI
| Cly
CCly + H
k

—



HCI (gas)
B —
Ether, 0 °C

1-Methylcyclohexanol 1-Chloro-1-methylcyclohexane
(90%)

S

R H
N #

G
R~ T OH

Secondary




o + S0 + HCI

OH Br

PBr3
3 CH,CH,CHCH, » 3 (H,CH,CHCH, * P(OH);
Ether, 35C




General substitution reaction

R—X + Nu ——> R-Nu + X

| |

sp® hybridized C ’ nucleophile leaving group
Examples
Alkyl group | Nucleophile Leaving group
[1] CH,—Cl + :0OH — CH,;—OH + CrI
[2] CHaCH,CH,—1 + :SH ——>  CHiCH,CH,—SH + I”
[3] CHsCH,7Br + T:OCH; —> CHsCH,—OCH; + Br-

A new C—Nu bond forms.
The leaving group comes off.
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Mgl
5— | . ——Basic and nucleophilic
H¢ H
H

Methylmagnesium iodide




M 0
CH3CH2CHQCH2CH20HzBr —L CH3CH2CH2CH2CH2CH2MQBI =5 CH3CH2CH2CH2CH2CH3

Ether

1-Bromohexane 1-Hexylmagnesium bromide Hexane (85%)
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Nucleophilic Substitution Reactions

O General Features of Nucleophilic Substitution

Alkyl group Nucleophile Leaving group
[1) CHy~Cl  + :0H — CHy~OH + Cr
[2) CH,CH,CH,~1 + T:SH s  CH CH,CH,~SH + I
TR i
(3) CHyCH,7Br + :OCHy  — CHsCH,~OCH; + Br

’
[ .
A new C—Nu bond forms.
The leaving group comes off.




1. Bond breaking and bond forming occur simultaneously.

2. Departure of the leaving group is assisted by the incoming
nucleophile.

3. Reaction is with inversion at reacting center.
The mechanism is designated Sy2 where;

S = substitution.

N = nucleophilic.

2 = bimolecular.



HO

"'""no
I
TG

CH3CH->




IS Mecnanism IS designated Sy

S = substitution.
N = nucleophilic.
1 = unimolecular.

Unimolecular reaction: a reaction in which only one species is
involved in the rate-limiting step.

CH3 . CH3
3¢l rapid |
H,C—C —Br + NafIl —» H,C— Cl: =1 + Na*Br
I
CH3 CH3




CH;

2 H CH2+ I
LT ey

H H

e

< Primary = Allyl Benzyl Secondary < Tertiary

Less = = More
aliahis Carbocation stability cane
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¥ B — \C:C ++ H—B* + X

r %
base
| X | new 1t bond

‘ an alkene

elimination of HX




CH3;CH,O~ Na*
CH3;CH,OH

2-Bromobutane 2-Butene 1-Butene
(81%) (19%)

I
CH;CH,CHCH; CH;CH—CHCH; + CH3;CH,CH—CH

Br CH3 CH3

| - N | |
CH3CH2(|DCH3 % CH,CH=—CCH; + CH;CH,C—CH,

’
CH; 2-Methyl-2-butene 2-Methyl-1-butene ,
(70%) 7

-Bromo-2-methylbutane
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monosubstituted product.

Br

KOH
CH,CH2CHCH, » CH,CH——=CHCH; + CH;CH,CH=— CH,
C,HOH

2-BUTENE |-BUTENE
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(|)H3 slow step b= B /CH2

/
H,C—C—Cl —> HaC—C\@ —> HiC—C
| same as Sy CH, CH?’E.

CHy
BN =
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TABLE 11.4 A Summary of Substitution and ELimination Reactions

Halide type Syl

RCH.X Does not oceur
(primary)

R,CHX Can occur with
(secondary) benzylic and
allylic halides

R.CX Favored in
(tertiary) hydroxylic
solvents
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Highly favored

Oceurs In com-
petition with
Fi2 reaction

Does not occur

3

Does not occur

Can occur with
benzylic and
allylic halides

Occurs in com-
petition with
Syl reaction

E2

Occurs when
strong bases
are used

Favored when
strong bases
are used
Favored when

hases are
1sed




NaSH

Cl

NaOCH,




OH A

CH,
CH,

8. What is the product obtained when
1-chloro-1-methylcyclohexane reacts with KOH in
ethanol?



