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“ -
:Summary aba

a1 ) Gl Gua < NaOH or KOH Jie (bl aaiiy Ulle:Reagents <adl<ll o
a1 e g Al da e Enolates <) Jelis Jelil) callyy o
Jus Sl 5585 good nucleophiles sus cOL8 IS Enolates <Y b SHl sy @
Dl 5l e 35ke (carbonyl C)
- Osase GlsSs 2aally YY) e JS Old NaOH JaaSle o Ll cu aaaBU pKy of Dliels e
.aldehyde-alcohols = aldols s B-hydroxyaldehydes Jelall =il oS o
.aldol reaction Jsal) cdelss awl ethanal Juliy) (sl Jelss 2y o

: - O OH
0 HO & ea 0 HO PR
5 CH-pb-g ——= ‘H=C-CH;CH 2 —_—
2 CHyC-H B e H
e) O
// NaOH i /| cH,cHO (,DH Iy
CH;—C._— » CHy—C_ —»  CH,—C—CH,—C
H H H “H

0= Oaassh sy aaall <o Jalidal) Jaly) (il —1-6-3

0 0 OH O OH O
o | on l I
CH,CH + CH,CH,CH —— CH,CHCH,CH + (‘n_‘('nl(‘u(l'm‘n

CH,
3-Hydroxybutanal 3-Hydroxy-2-
(from two molecules methylpentanal
of acetaldehyde) (from two molecules
of propanal)
OH O OH O

I | |
+ (_‘.H,(.‘H(|‘H(,‘H + CH,CH,CHCH,CH
CH,

3-Hydroxy-2-methylbutanal 3-Hydroxypentanal
(from one molecule of acetaldehyde and one molecule of propanal)
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pal ene Gl 2 Al g U Syl 2o lall B - gl syl daala

s Y Al 0 — Gesae gsa 2l G Ll Jealy) bl -2-6-3
This Reactant with No  This Reactant with

« Hydrogen Is an « Hydrogen Is
Placed in Base Added Slowly Product
‘u’ ? 1
H .
CHCH +  CHCHCH  ——— C,H.CH=C——CH
Benzaldehyde Propanal 2-Methyl-3-phenyl-2-propenal
(a-methylcinnamaldehyde)
(68%)
0 (o) 0O
I I OH
C,H.,CH + C,H,CH.CH e CH.CH—=CCH
|
C.H,
Benzaldehyde Phenylacetaldehyde 2,3-Diphenyl-2-propenal
(”) (I3H3 (|) CH, O
\ il Na. " ' ‘
HCH +  CH,CH—CH ‘—“‘jaf(:(:—O» CH,—C—CH
CH,OH
Formaldehyde 2-Methylpropanal 3-Hydroxy-2,2-
dimethylipropanal
(>64%)

THE DEHYDRATION OF THE ALDOL PRODUCT  Jgal¥) (e slall g3 =73

':I:I:' '::I:'H dehydration l:|:|'
H-C-CH-CH H-C-C=CH + H0
| i
R CHR R CH,R
MECHANISM OF THE DEHYDRATION OF THE ALDOL PRODUCT (J¢al¥) (1a s lall g'g' all

Step 1. o Om
First, an acid-base reaction. Jf A
Hydroxide functions as a base and (G g
removes an acidic a-hydrogen Hjcj:.:i_ﬂH
giving the reactive enolate. H

Step 2: }IJ\(—:’HI?‘/JVCH3

The electrons associated with the
negative charge of the enolate are used

to form the C=C and displace the _
leaving group, regenerating hydroxide 10 FOH

giving the conjugated aldehyde.
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pal Guae Glals o Al g U Syl 2o lall B - gl syl daala

A9l zilal) Jo Likaal) ciiyatl) aal

OH O OH
" OH" | " NaBH, l
2 RCH,CH W RCH,CHCHCH — RCH,CHCHCH,OH
R R
Aldehyde An aldol A 1,3-diol
HA J'— H,0
O
H,/Ni [ LiAIH,*
RCH,CH,CHCH,OH T RCH,CH=CCH — RCH,CH=CCH,OH
llz pl’CS‘;Ul'C lL R
A saturated alcohol An a, B-unsaturated An allylic alcohol
aldehyde

l H,, Pd—C

1

RCH2(7H2CI‘HCH

R
An aldehyde
:The Aldol Condensation of Ketones «ligisll Jgal) (&5l —8-3
0
11
O NaoH = 1 RCHy C-R T GH

RCH; C-R' RCH-C-R' = R'— —(IEH—IIZ—R'
enolate R CH,R

Lol ) Giloay Gus < NaOH or KOH Jie (sl aaai Llle:Reagents <adl Il o
OS2 good nucleophiles sams <Ol S 56 e 5 e ketone enolates <lisiSll &Y gl e ae )l o o
eSS mals e S ST J ol (B
&l G nucleophilic addition 4k slS el 28l C el slad Cilaaal¥) (e dlad J8 L sl o
.steric and electronic effects 4! all 5 4 5 7<)

. elimination reaction

o

O 0 OH O

NaOH I - CH3COCH3 i A
CHg—H_j)—CHg —+ CH3—C—CHo DH3—[IJ)—CH2—[J|)—[.‘:H3 dehydration CHy-C IC.‘:H—El.‘. CH3

CH3 CHa

0o 0 0 0 0 0

I | OH | L L. on ..
CH.CH + CH,CCH, e CH,CH=CHCCH, CH.CH + CH,CCH, e CH CH=CHCCH,

4-Phenylbut-3-en-2-one 1,3-Diphenylprop-2-en-1-one
(benzalacetone) (benzalacetophenone)
(70%) (85%)
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