CHEM 6352 Organic Reactions & Synthesis
Epoxides: Synthetic Applications

Introduction: (Review in Ter. 1983, 39, 2323; Synth. 1984, 629)
Epoxides can be transformed into a variety of products with predictable regio- and

stereocontrol.
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Epoxide opening can be effected under either basic or acidic conditions.

Base: Nucleophile is under Steric Approach control
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Acid: Nucleophile (X) is delivered to the site best able to stabilize a carbocation
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Opening of Epoxides by External Nucleophiles:
(General Review: Asymmetric Synthesis Vol. 5; J.D. Morrison, Academic Press: 1985, pp 216-246)
A. Hydride: Reagents Include: H,/Cat., LAH, ALHj3, LiEt;BH, Li/NHj3
--Different Reagents have different selectivity
--Different Reagents have varied interactions with other functional groups
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B. Heteroatom (O, N, S):

Opening can be acid or base catalyzed (best aqueous acid is HC1O4)
H, 0 OH

>Q< H,0* OR OH"

MeOH OMe
0O —>
A|203, Et20 "

“OH
o
good catalyst for
epoxide openings JACS 1977, 99, 8208

OH

u

o) N t C
u H
COH _—3 *_CO,H CO,H
C7H15/<'/ C7Hqs 7H1s T
OH Nu
JOC 1985, 50, 1560 Et,NH-Ti(i-PrO), >20:1
PhSH-Ti(i-PrO), 10:1
Et,NH 16
PhSNa 1:13
) HNg-i-Pr,NEt Yo "
*FFI H
COH 2 2 o CO,H )\/co H
R/<]/ 2 R/Y 2 R : 2
OH N,
TL 1991, 32, 667 R=  n-CsH, 1:12
n'05H11 1:10
0‘C6H11 1:29
t-Bu 1:43
Ph

1:1.5

g )\/\ /k/\
CaH” N oH C3H; CsH,” N

OIn

JOC 1985, 50, 1557 R,NH 20-100:1
ROH 100:1
PhSH, PhSNa, or PhSeH  6.4-9:1
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D. Opening of 2,3-Epoxy Alcohols
Payne Rearrangement: Nu=HO", RS", RR’NH, N3
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E. Internal Nucleophilic Opening
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F. Epoxide Transposition
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