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What if your starting ketone was:
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1. add leaving group
2. eliminate
— - © 3. extended enolate
4. kinetic quench
5. NaBH, reduc. of C=0

Z:\classes\316\special handouts\enolate reactions sheet.doc




Making enolates with very strong base, such as LDA, at low temperature, enolates form irreversibly and do not
react until the electrophile is added and the temperature rises. This minimizes self reactions and other side

reactions.

ﬁ ﬁ ﬁ ?l N common electrophiles
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2. Making enolates with moderate bases, equilibrium mixture of enolate and carbonyl compound

a. aldol reactions (aldehydes or ketones, single carbonyl stabilized enolates)

C H
N
7 _P o H

/C\/c _H RO I /A ) H_OH o

o ——

\ H/ N~ Cﬁ\ _ /C\ //Cﬁ\ /H

R—OH H
carbonyl © f (K carbony! } / \ % T
(aldehydes or ketones) enolate B-hydroxy carbony! a,B-unsaturated carbonyl

b. Claisen reactions (esters, single carbonyl stabilized enolates)
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0] C.__H
I o RO™ ¢
ro” S R—O 7 o A P 1
f& RO/C\ s . RO/C\ /Cﬁ\C/H
carbonyl R—OH /C A carbony! ANVAN
(aldehydes or ketones) enolate B-keto carbonyl

c. acetoacetic ester syntheses — distabilized enolates, substituted acetone derivatives (2-propanones), react once or
twice on the same, more stable carbanion position

DY = T I
‘R—oM RO M R—OH RO

E/ E,

can 1. H,0. HO can react 1. H,0, HO

react R twice, both | 2 H,0/H;0" /A

once 2.H0/Hz0" /A times on the (-COy)

(-COy) same carbon
(0]
monosubstituted disubstituted
acetone acetone E] E
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d. malonic ester syntheses — destabilized enolates, substituted acetic acid derivatives (ethanoic acids), react
once or twice on the same, more stable carbanion position

0 0 (0] (0]

OR R— H RO OR R—OH RO” ¥ TOR RO OR
E1 E;

Eq o

can react 1. H,0, HO
can 1. H:0, HO twice, both 2 H-0/ H:O" / A
react | 2.H,0/H;0*/A timesonthe |~ -ZCO 3
once (-CO,) same carbon (-C02)
monosubstituted disubstituted /ek OH
acetic acid OH acetic acid Ei E,
Ex

3. Dianions

a. dianions of ethyl acetoacetate — can alkylate at more reactive position and less reactive position

2 equivalents of base,
forms dianion which

1 equivalent of base, o 0 is more reactive at the
forms monoanion, M less stable carbanion site, M
see examples above = i iti i
RO p RO 5 this position reacts first RO 5 g
2 equivalents LDA ©)
l 1E; l

69

-E1
2. workup workup

can react at more O 0O o
stable carbanion 1.H,0, HO can react at less
site RO 2. H,0/ Hg0" / A RO :}?eble carbanion
E; \ (-COy) /
Ey

This is not practical if all we are going
to do is decarboxy late since we can make

DOW ;‘SG 1 equivalent of the same product by using the monoanion,
ase, ormsb:nonoe_lr}lon, Ex but if we....continued as shown below, we
at more stable position could add an electrophile to both sides.
and reacts with E,". °
o 0 o 1. H,0, HO
1. RO”/ROH 2. H,0/ HyO" / A 't ectronil
RO 2 B “co electrophile
L c= RO L added to both sides.
! E; E E, E;

b. dianions of carboxylic acids — can alkylate at more reactive position and less reactive position

1 equivalent of base, forms

monoanion carboxylate first, o more reactive at the less
/\?\/ second ;qm}/alent of \19ry )k/ stable carbanion site, so ?
strong base forms enolate this position reacts first
HO S bbbl HO
2 equivalents LDA 1. E(? E
1
2. workup carboxylic acid

Could now use 1 equivalent
of NaOH, forms monoanion
carboxylate, and reacts with

HO E," to make an ester. EZ\O
.

1. ROS/ROH E,

2.E," ester
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4.

1 equivalent of very strong
base, forms monoanion
between sulfurs, carbanion

Dithiane — run reaction sequence once to get aldehydes and twice to get ketones

2. workup

hydrolysis with a mecuric salt (Hg*z)
forms the carbonyl compound. If

f> 1 nBuLi S © nucleophile reacts with a hydrolyzed after one alkylation, then o
S * Variety of electrophiies <:S: _—— aldehyde is obtained. E,
S > 1 > >
S o s HgX, / HyO ¥
1
aldehydes
can repeat, as above a second
time, 1 equivalent of very 2. workup
strong base, forms monoanion hydrolysis with a mecuric salt (Hg*?)
between sulfurs, carbanion forms the carbonyl compound. If
s o nucleophile reacts with a g, hydrolyzed after two alkylations, Q
< > g, _L-nBuLi < > g varey of electrophiies < 3< ' then a ketone is obtained. >~E1
1 1 > >
s S E(? s B HgX, / H,0 E2
ketones

Propose a synthesis for the following molecules using the starting material indicated. Write down each step of your
syntheses, showing the necessary reagents and products formed for each step. Do not write mechanisms.
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