CH 21:  Reactions
CHM 2211


[image: image1.emf]General Nucleophilic Acyl Substitution

Nu -    or   Nu-H

Y -

Y = needs to be a good leaving group like....   - OR,  - NR 2 ,  - Cl

Formation of Acid Halides

SOCl 2

CHCl 3

HCl

SO 2

Formation of Acid Anhydrides

300 C

2

H 2 O

Formation of Esters

NaH

Na +

CH 3 I

NaI

S N 2

Fischer Esterification

CH 3 CH 2 OH

HCl

PBr 3

H 2 O

ether

HBr

Y

O

O

OH

O

Cl

O

OH

O

O

O O

O

OH

O

O

–

O

O

OH

O

Br

O

OH

O

Nu

OCH

3

OCH

2

CH

3

+

+

+

+

+

+

+

+

General Nucleophilic Acyl Substitution

Nu -    or   Nu-H

Y -

Y = needs to be a good leaving group like....   - OR,  - NR 2 ,  - Cl

Formation of Acid Halides

SOCl 2

CHCl 3

HCl

SO 2

Formation of Acid Anhydrides

300 C

2

H 2 O

Formation of Esters

NaH

Na +

CH 3 I

NaI

S N 2

Fischer Esterification

CH 3 CH 2 OH

HCl

PBr 3

H 2 O

ether

HBr

Y

O

O

OH

O

Cl

O

OH

O

O

O O

O

OH

O

O

–

O

O

OH

O

Br

O

OH

O

Nu

OCH

3

OCH

2

CH

3

+

+

+

+

+

+

+

+



[image: image2.emf]Reactions of Acid Halides

Formation of Carboxylic Acid

H 2 O

Formation of Acid Anhydride

2  CH 3 CH 2 CH 2 MgX

ether

H 3 O +

Reduction

HCl

ether

NH 4 Cl using a primary amine

LiAlH 4

ether

2 NH 3

Formation of Amide

Formation of Alcohol

NH 4 Cl

using a secondary amine

(CH 3 ) 2 NH 2 Cl

H 3 O +

Formation of Ester

CH 3 CH 2 OH

2 NH(CH 3 ) 2

2 NH 3

Cl

O

OH

O

Cl

O

O

O O

Cl

O

O

O

Cl

O

NH

2

O

Cl

O

OH

Cl

O

O H

O

O

–

N

O

N

Cl

O

NH

2

O

Cl

O

CH

2

CH

2

CH

3

CH

2

CH

2

CH

3

+

+

+

+

+

+

Reactions of Acid Halides

Formation of Carboxylic Acid

H 2 O

Formation of Acid Anhydride

2  CH 3 CH 2 CH 2 MgX

ether

H 3 O +

Reduction

HCl

ether

NH 4 Cl using a primary amine

LiAlH 4

ether

2 NH 3

Formation of Amide

Formation of Alcohol

NH 4 Cl

using a secondary amine

(CH 3 ) 2 NH 2 Cl

H 3 O +

Formation of Ester

CH 3 CH 2 OH

2 NH(CH 3 ) 2

2 NH 3

Cl

O

OH

O

Cl

O

O

O O

Cl

O

O

O

Cl

O

NH

2

O

Cl

O

OH

Cl

O

O H

O

O

–

N

O

N

Cl

O

NH

2

O

Cl

O

CH

2

CH

2

CH

3

CH

2

CH

2

CH

3

+

+

+

+

+

+



[image: image3.emf]Reactions of Acid Anhydrides

Formation of Esters

Formation of Amides

Hydrolysis

Reduction

2

ether

H 3 O + 2

NaOH

H 2 O

H 2 O

CH 3 OH

LiAlH 4

2 NH 3

+ NH 4

O

–

O

NH

2

O

O

O O

O

O O

O

OCH

3

O

OH

O

O O

O

OH

O

O O

OH

O

O O

O H

NH

2

N

H

O

O H

O

–

O

+

+

+ +

Reactions of Acid Anhydrides

Formation of Esters

Formation of Amides

Hydrolysis

Reduction

2

ether

H 3 O + 2

NaOH

H 2 O

H 2 O

CH 3 OH

LiAlH 4

2 NH 3

+ NH 4

O

–

O

NH

2

O

O

O O

O

O O

O

OCH

3

O

OH

O

O O

O

OH

O

O O

OH

O

O O

O H

NH

2

N

H

O

O H

O

–

O

+

+

+ +



[image: image4.emf]Other Preps for esters

NaOH

HX

can only use primary alkyl halides!

H 2 O

limited to simple alsohols

Reactions of Esters

Formation of Acids

H 3 O +  or NaOH

Formation of Amides

NH 3

ether

Reduction

2

DIBAH   toluene

Formation of Alcohols

2 CH 3 CH 2 CH 2 MgBr

H 3 O +

H 2 O

ether

H 3 O +

LiAlH 4

HCl

ether

H 3 O +

OH

O

X

O

O

OH

OH

O

O

O

O

O

OH

O

OH

O

O

O

NH

2

OH

O

O

OH

O

O

O

H

OH

O

O

OH

CH

2

CH

2

CH

3

H

3

CH

2

CH

2

C

OH

+

+

+

+

+

+

Other Preps for esters

NaOH

HX

can only use primary alkyl halides!

H 2 O

limited to simple alsohols

Reactions of Esters

Formation of Acids

H 3 O +  or NaOH

Formation of Amides

NH 3

ether

Reduction

2

DIBAH   toluene

Formation of Alcohols

2 CH 3 CH 2 CH 2 MgBr

H 3 O +

H 2 O

ether

H 3 O +

LiAlH 4

HCl

ether

H 3 O +

OH

O

X

O

O

OH

OH

O

O

O

O

O

OH

O

OH

O

O

O

NH

2

OH

O

O

OH

O

O

O

H

OH

O

O

OH

CH

2

CH

2

CH

3

H

3

CH

2

CH

2

C

OH

+

+

+

+

+

+



[image: image5.emf]Other Prep of Amides

2

CH 3 CH 2 CH 2 NH 3 Cl

Reactions of Amides

Formation of Carboxylic Acid

H 3 O +   or  NaOH

H 2 O

NH 3

Formation of Amines:  Reduction

LiAlH 4

ether

H 2 O

Cl

O

NH

2

O

N

H

NH

2

O

OH

O

NH

2

O

NH

2

+

+

+

Other Prep of Amides

2

CH 3 CH 2 CH 2 NH 3 Cl

Reactions of Amides

Formation of Carboxylic Acid

H 3 O +   or  NaOH

H 2 O

NH 3

Formation of Amines:  Reduction

LiAlH 4

ether

H 2 O

Cl

O

NH

2

O

N

H

NH

2

O

OH

O

NH

2

O

NH

2

+

+

+


1

_1362824424

_1362824425

_1307619070

_1307631452

_1307616655

