CH 17 Rxns
CHM  2211


[image: image1.emf]Catalytic Hydrogenation

H 2

Ni     125 C

Prep. of Alcohols

Ether    H 3 O +

Hydroboration/oxidation of Alkenes

BH 3    THF

H 2 O 2      - OH

Non-Markovnikov

syn-addition

Oxymercuration/reducation of Alkenes

Hydroxylation with Reduction

Acid-Catalyzed Hydrolysis of an Epoxide

OsO 4

NaHSO 3     H 2 O

RCO 3 H     CH 2 Cl 2

H 3 O +

Syn addition of alcohols

Anti-addition of alcohols

Reduction of Carbonyl Cmpds.

Aldehydes

NaBH 4   or  LiAlH 4

 primary alcohol

Ketones

Ether    H 3 O +

NaBH 4   or  LiAlH 4

Hg(OAc) 2    H 2 O

 Secondary alcohol

NaBH 4

Markovnikov

O OH

OH H

O

OH

H

CH

3

O H

OH

C H

3

OH

H

N

CH

3

OH

CH

3

H

O

H

H

O O

OH OH

Catalytic Hydrogenation

H 2

Ni     125 C

Prep. of Alcohols

Ether    H 3 O +

Hydroboration/oxidation of Alkenes

BH 3    THF

H 2 O 2      - OH

Non-Markovnikov

syn-addition

Oxymercuration/reducation of Alkenes

Hydroxylation with Reduction

Acid-Catalyzed Hydrolysis of an Epoxide

OsO 4

NaHSO 3     H 2 O

RCO 3 H     CH 2 Cl 2

H 3 O +

Syn addition of alcohols

Anti-addition of alcohols

Reduction of Carbonyl Cmpds.

Aldehydes

NaBH 4   or  LiAlH 4

 primary alcohol

Ketones

Ether    H 3 O +

NaBH 4   or  LiAlH 4

Hg(OAc) 2    H 2 O

 Secondary alcohol

NaBH 4

Markovnikov

O OH

OH H

O

OH

H

CH

3

O H

OH

C H

3

OH

H

N

CH

3

OH

CH

3

H

O

H

H

O O

OH OH



[image: image2.emf]LiAlH 4     Ether

Esters

LiAlH 4     Ether

H 3 O +

Carboxylic Acids

Grignard Addition to Carbonyl Cmpds.

CH 3 CH 2 MgBr

Ether    H 3 O +

Formaldehyde

Aldehydes

Ketones

Esters

Primary alcohols

CH 3 CH 2 MgBr

Primary alcohols

Secondary alcohols

Tertiary alcohols

Primary alcohols

Primary alcohols

CH 3 CH 2 MgBr

2 CH 3 CH 2 MgBr

Reduction of Carbonyl Cmpds.

Tertiary alcohols

Ether    H 3 O +

H 3 O +

Ether    H 3 O +

Ether    H 3 O +

OH

OH

O

O

OH

O

OH

O

H

OH

H H

O

OH

OH

O

OH

OH

O

O

+

+

LiAlH 4     Ether

Esters

LiAlH 4     Ether

H 3 O +

Carboxylic Acids

Grignard Addition to Carbonyl Cmpds.

CH 3 CH 2 MgBr

Ether    H 3 O +

Formaldehyde

Aldehydes

Ketones

Esters

Primary alcohols

CH 3 CH 2 MgBr

Primary alcohols

Secondary alcohols

Tertiary alcohols

Primary alcohols

Primary alcohols

CH 3 CH 2 MgBr

2 CH 3 CH 2 MgBr

Reduction of Carbonyl Cmpds.

Tertiary alcohols

Ether    H 3 O +

H 3 O +

Ether    H 3 O +

Ether    H 3 O +

OH

OH

O

O

OH

O

OH

O

H

OH

H H

O

OH

OH

O

OH

OH

O

O

+

+



[image: image3.emf]alcohol from alkylhalide

alcohol from alkenes

- OH

X -

H 2 O

H 3 O + Markov.

S N 2    chiral center inversion 

Reduction of aromatic carbonyl

NaBH 4

ether H 2 O

X

R

H

H

O H

H

H

R

H OH

O

H

OH

H

H

+

+

alcohol from alkylhalide

alcohol from alkenes

- OH

X -

H 2 O

H 3 O + Markov.

S N 2    chiral center inversion 

Reduction of aromatic carbonyl

NaBH 4

ether H 2 O

X

R

H

H

O H

H

H

R

H OH

O

H

OH

H

H

+

+



[image: image4.emf]THF

0 C

PCC will not oxidize alkenes!!!

Na 2 Cr 2 O 7   or K 2 Cr 2 O 7  

acetic acid   RT

excess

ketone formation

Reactions of Alcohols

KMnO 4

carboxylic acid formation

carboxylic acid formation

aldehyde formation

Na 2 Cr 2 O 7   or K 2 Cr 2 O 7  

Na 2 Cr 2 O 7   or K 2 Cr 2 O 7  

acetic acid   RT

acetic acid   reflux temp

H 3 O +  

Dehydration

H 3 O +

POCl 3

Tertiary Alcohols

Oxidation

Primary Alcohols

PCC

CH 2 Cl 2

CrO 3

H 3 O +      acetone

aldehyde formation

carboxylic acid formation

ketone formation

Secondary Alcohols

CH 2 Cl 2

Secondary & Tertiary Alcohols

PCC

O

OH

O

H

OH

OH

OH

OH

OH

O OH

OH

O

OH

OH

O

OH

O

H

OH

N

O

THF

0 C

PCC will not oxidize alkenes!!!

Na 2 Cr 2 O 7   or K 2 Cr 2 O 7  

acetic acid   RT

excess

ketone formation

Reactions of Alcohols

KMnO 4

carboxylic acid formation

carboxylic acid formation

aldehyde formation

Na 2 Cr 2 O 7   or K 2 Cr 2 O 7  

Na 2 Cr 2 O 7   or K 2 Cr 2 O 7  

acetic acid   RT

acetic acid   reflux temp

H 3 O +  

Dehydration

H 3 O +

POCl 3

Tertiary Alcohols

Oxidation

Primary Alcohols

PCC

CH 2 Cl 2

CrO 3

H 3 O +      acetone

aldehyde formation

carboxylic acid formation

ketone formation

Secondary Alcohols

CH 2 Cl 2

Secondary & Tertiary Alcohols

PCC

O

OH

O

H

OH

OH

OH

OH

OH

O OH

OH

O

OH

OH

O

OH

O

H

OH

N

O



[image: image5.emf]Conversion of alcohols into alkylhalides

Tertiary alcohol

Primary & Secondary alcohols

HCl        0 C

H 2 O

SOCl 2

Ether

PBr 3

HCl

HOPBr 2

Phenol Rxns

O 2

heat

H 3 O +

SO 3

H 2 SO 4

NaOH,  300 C

(KSO 3 ) 2 NO

H 2 O

SnCl 2      H 2 O

benzoquinone formation

hydroquinone formation

(KSO 3 ) 2 NO

(KSO 3 ) 2 NO is also called Fremy's Salt

H 3 O +

Ether

H 2 O

HBr        0 C

OH

Cl

Br

OH

Cl

Br

OOH

OH

O

HO

3

S

O H

OH

O

O

O

O

OH

O H

SO

2

+

+

+

+

+

+

Conversion of alcohols into alkylhalides

Tertiary alcohol

Primary & Secondary alcohols

HCl        0 C

H 2 O

SOCl 2

Ether

PBr 3

HCl

HOPBr 2

Phenol Rxns

O 2

heat

H 3 O +

SO 3

H 2 SO 4

NaOH,  300 C

(KSO 3 ) 2 NO

H 2 O

SnCl 2      H 2 O

benzoquinone formation

hydroquinone formation

(KSO 3 ) 2 NO

(KSO 3 ) 2 NO is also called Fremy's Salt

H 3 O +

Ether

H 2 O

HBr        0 C

OH

Cl

Br

OH

Cl

Br

OOH

OH

O

HO

3

S

O H

OH

O

O

O

O

OH

O H

SO

2

+

+

+

+

+

+


1

_1305190327

_1327755106

_1304153008

_1304154524

_1304152030

