Epoxide ring opening (2 cases).  Please read “Three membered ring” supplementary  material to understand regio- and stereochemistry. 
Case 1: Epoxide ring opening under acidic condition (two reagents: epoxide + dilute acid; 1 step reaction)





Case 2. Epoxide ring opening under basic condition (three reagents: epoxide + base/Nu + then dilute acid; 2 steps reaction)







Avoid mistakes:



Why?



image4.emf
CaCbEti-prMeH(1)OOOHCl(2)H+/H2OCaCbHOOHMeHEti-pr+CaCbHOOHMeHEti-prapairofenantiomerCaCbEti-prMeH(1)OOOHClCaCbEti-prMeHO+CaCbEti-prMeHOapairofenantiomersfromthefirstreaction.(2)H+/H2OCaCbEti-prMeHOH+CaCbEti-prMeHOHHOHO



image1.emf
O

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

Notes:atomX: carriesnopositivecharge(i.e.



-ornegativecharge)isabaseregardlessofstrength

H

3

O

+

or

H

+

/H

2

O

OH

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

HO

anti-diol

OH

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

HO

+

X

note:thisepoxidereactswithdiluteacidyeildingoneproductonlynottwo!

Mechanism:

O

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

H

+

protonation

(acid/baserxn)

O

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

H

H

O

H

O

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

H

O H

H

H

O

H

OH

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

HO

note:HOandOHareantitoeachother.

deprotonation

(acid/basereaction)



image2.emf
O

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

OH

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

HO

anti-diol

OH

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

HO

+

X

note:IchoseNaOHasthereagentforthefirststepandthisepoxidereactionisa2stepsreaction

producingonlyoneproduct.

Mechanism:

O

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

O

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

note:HOandOHareantitoeachother.

(1)anystrongbases/strongNu

YoulearnedthosefromS

N

2reaction

e.g.NaOH,NaOR

(2)H

+

OH

OH

(1)NaOH

(2)H

+

HO

C

a

C

b

H

3

C

H

3

CH

2

C

CH(CH

3

)

2

H

OH

protonation

H

+



image3.emf
C

a

C

b

Et

i-pr

Me

H

(1)

O

OOH

Cl

(2) H

+

/H

2

O

C

a

C

b

HO

OH

Me

H

Et

i-pr

+

C

a

C

b

HO

OH

Me

H

Et

i-pr

apairofenantiomer

C

a

C

b

Et

i-pr

Me

H

O

H

+

/H

2

O

C

a

C

b

HO

OH

Me

H

Et

i-pr

oneproductonly!


