45,2

H 240 H

IH-NMR ko 13C-NMR

58,5

H 3,61 H



AXKOMOGELS f-KETOEOTEPOVY

1. K" OC(CH,)s,
(CH,),COH
. CH,Br
1. Na" OCH,CH;,
iy N (J 1T
CH,CCHCOCH,CH, > CH,CCHCOCH,CH; > CH;C—C——COCH,CH;,
| —CH.CH,0H | —(CH,),COH |
—Nal —-KB
H ‘ CH;, ' /‘/ CH,
Néog Néog
deopdg deopig
65% T7%
3-OEopovtavoirog aBvieotégag 2-MebBvio-3-0Eo-fovtavoirog 2-MeBuho-2-(@parvuiopeduio)-
(Anerokunog abukeotégag) amBuleotégag 3-oEofovravoirog aBvieotegag

P
CH3CH20C(|3HCOCH2CH3
H

INgomavodioixzog daBvreotégag
(Mnhovirog dLabBvieotégag)

1. Na" OCH,CH,, CH,CH,0H
CH,

2. CH,CH,CHBr

v

—CH;CH,OH
—NaBr

T
CH3CH20C(|3HCOCH2CH3
CH3CH2(|3H

CH;
84%

2-(1-MeBvlomgomvio) TgoTavodLoirnog
dwaBvieotégug




Zynpatiopog ko anokapfodviioen Tov 3-keTovoiimV

LT i ]
A
RCCHCOCH,CH; > RCCHCOH — RCCHR' + CO,
| Ydpohvon l |
R’ R’ H
3-KetovoEy Ketovn
10 10 ]
A
CH3CH20C(|IHCOCH2CH3 — HOC(|3HCOH — R(|3HCOH + CO,
R R H

Kappo&vixo o0&V




O O 1. NaOH, H,O O
” “ 2. H,SO,, H,0, 100°C ||

CH3C(IIHCOCH2CH3 E—— CH3C(|3H(CH2)3CH3
(CHp);CHs o H
2-Bovtvho-3-oEofovtavoirig 60%
alBvreotégag 2-Entavivn
0O 0 CH,
ol H,S0,, H,0, A |
CH3CH20C(IZHCOCH2CH3 ———> CH3CH2CH(|IHCOOH
CH3CH2(IIH —C0 H
CH,
2-(1-MeBviomgomuro) TQOTAVOILOIROG 65%

oLaBuieotégag 3-MeBviomevravoino oEv




Mnyaviepnog anokappoSvrimong Tov 3-keTovoSémy

H
~ .
:0: :0: OH :0: O
P . | o
—_—> —_—> )
Heo c” o H,C~ SCH, I H,C~  CH,
/ \ {0} |
H H H
EYNOEITAI AOIQ 6-MEANOY2 KYKAIKHE METABATIKHZ KATAZTAZHZ
AxeTolikn) ovvOeon
O O O R O O
. 1] R
CH;CCH,COCH,CH; --—> CH;C— C|— COCH,CH; --— CH3CCH\
R’ R
3,3-AwwmorateoTnuevn
nebuvionerovn




Acetoacetic ester synthesis of ketones

CH,COCHCOOC,H;~ « 258+ |CH,COCH,COOC,H
Acetoacetic ester
J(RX
OH " H,Oor H'
CH3C0C[3HCOOC2H5 —— CH:,CO(ITHCOO i
R R
A monoalkylacetoacetic ester
|
| OC,H;
CH3CO(|“.COOC2H5'
R
ER'X
® [lz
f - _ H;00rH*
CH;COCCOOC:H; —> CH,C0¢C00 2
R R

A dialkylacetoacetic ester

CH3CO(FHCOOH
R

l""CO:

A monosubstituted
acetone

R’
\

CH 3CO(|3COOH
R

| -co

IF,
CH,COCH—R

A disubstituted
acetone




Xovléceig vmokaTeoTREVOY pEDVAOKETOVOY

i
CH,CCH,—CH,CH,CH,CH,
60%
2-Enravovy

1. NaOCH,CH,, 1. NaOH, H,O
0 CH.CH,0OH 0O 0 2. H,S0,,
” ” 2. CH.CH,CH,CH-Br ” ” H,0, 100°C
CH,CCH,COCH,CH; > CH3C(|3HC0CH2CH3 >
CH,CH,CH,CH,
72%
OC(CH,),, (CH,),COH
. CH;CH,CH,CH,I
1. KOH,
” ” HQO: 100°C
CH;CCCOCH,CH; >
CH,CH,CH,CH, CH,CH,CH,CH;
80%

3-Bovtvho-2-etavovn

(”) (|:}{2(:}12c112CH3
CH3C - CH_CHQCH2CH2CH3

64 %




COOH COO~
CH, % CH, | HyO or i+ CH, |
O O O
5-Methyl-2-hexanone A
|0H :
COOC;Hs
CH, CH, \ =
CH,CHCH,—Br| + Na*CH,COCHCOOC,H;~ —> CH;CHCH,—CHCCH,
Isobutyl bromide I
TN&I' OC,H;
Ethyl
CH,COCH,COOC,H5 a-isobutylacetoacetate

Ethyl acetoacetate




COOH

| i
CHJCHZCP‘Iz_(fH"—(“:CHs g e CH:xCHg(_:Hz—(IT—ﬁCHs g HzDvrH
CH; © CH, O )
3-Methyl-2-hexanone ?00
CH}C‘HZCHZ—(E—(I':CH3
CH; O
-
COOC,H5s COOC,Hs

| I
CH;—Br +|Na*CH,CH,CH,—CCOCH,~ —> CTH3CH3CI-12—CIT—%CH3

Methyl bromid .
ethyl bromide TNa‘ p_— CH, O
Ethyl a-methyl-
COOC-,H5 u-n-propylacetoacetate
| :
CH5(fH2(?H3—CHCl|ZCH3
A O

i
CH,CH,CH,—Br [+ Na*CH,COCHCOOC,H;"

n-Propyl bromide A
'Nu' OC,H;

CHCOCH,COOC,H

Ethyl acetoacetate




q |
C e
OEt Na® "OEt _ OEt PhCH3Br
A1BavdAn - -

2-0&orurAoelavo- leoar

Kapfoduliké a10vAio Béppavon

CO,Et

2-Bev{ulorurAoeavovn
(77%)




H
COQCHB CO2CH3

1. Na* -OCHs, CH;0H
2. HoC= CHCH,Br CH,—CH=CH,

2-0{oruKAoe{avorapBolUuliké pebuio lH30+
A
O
CH,CH=CH,
CO, + CH.OH +
2-AAAvdoruKlosiavovn

(83%)




Mnioviki] ovvleon

T P )
CH;CH,0CCH,COCH,CH; ---> CH3CH20C—CI—COCH2CH3 -—> H—C|—COOH
R’ R’

2,2-AlaArvALOpEvo
0E1x0 o0&V



Malonic ester synthesis of carboxylic acids

H—CH(COOC,H;), + Na* “OC,Hs ~—> CH(COOC,H,),” Na* + H—OC,H;

Stronger acid Sodiomalonic ester Weaker acid

Ethyl alkylmalonate
An alkylmalonic ester

R—CH(COOC,H;), +WNa*~OC,H; ——> R—C(COOC,H;), Na* + C,H.OH

R'X

EVOAWKO LOV R

|
R—C(COOC2H5)2 + Na*X~

A dialkylmalonic ester

COOC,H; (%OO’ C|IOOH
R—C—R' 2%, p—c—R -5 R—C—R ,
| = " | l heat, 140 “C
COOC,H; COO~ COOH
A dialkylmalonic ester R

|
R—CHCOOH

A disubstituted
acetic acid




COOH COO

CH, e CH, | sl CH, |
CH;CHCH,—CH,COOH| < -~ CH:CHCH,—CH e CH3CHCH2—(I3H
Isocaproic acid (IjOOH COO
(4-Methylpentanoic acid)
Tuzo. OH —, heat
COOC,H
CH, _ CH, il
CH;CHCH,—Br|+ Na"CH(COOC,H;),” —— CH,CHCH,—CH
Isobutyl bromide T (EOOCZH 2
Na'* -OC2H5
Ethyl isobutylmalonate
CH,(COOC;H5s), Isobutylmalonic ester

Malonic ester




CH,

a-Methylvaleric acid
(2-Methylpentanoic acid)

. —CO:

Methyl bromide

COOH COO~

heat, | I

CH3CH3CH2—C|COOH L CH3CH2CH2—C|?COO"
CH, CH,

T H,0, OH ", heat

?OOCZHS

CH3—"BI' -+ Na+CH3CH2CH2_C(C00C2H5)2- — CHJCH2CH2_CICOOC2HA;

CH,

[Na + = 0OC;H;s
Ethyl methyl-n-propylmalonate

CH,CH,CH,—CH(COOC,H), Methyl-n-propylmalonic ester

n-Propyl bromide

T

CH,CH,CH,—Br|+ Na*CH(COOC,H,),"

YNa * = 0OCyH«

CH,(COOC,H;),

Malonic ester




CH, hete €H; i CH,
HOOCCH—CH,COOH| «—— HOOCCH—CH(COOH), <«— ~OOCCH—CH(CO0O),
a-Methylsuccinic acid T
H,0, OH ", heat
CTH3CIIPIC?OOCT21~15 + Na*CH(COOC,H;),” —> C,H;O00CCH—CH(COOC,H;),
Br
Ethy1 Na' "OC,H;

«-bromopropionate

CH,(COOC,Hs),

Malonic ester

2v0gon £vig 2,2-01aAKVALOPEVOD 0S1KOD 050G

1. NaOCH,CH,, CH;CH,OH

2. CH,(CH,),Br, 80°C
(”) (”) 3. KOH, H,0, (r:H3CH20H, 80°C C|H3
4. H,S0,, H,0, 180°C
CH3CH20C([3HCOCH2CH3 > CH3(CH,){CHCOOH
CH;
74%

2-MeBviomoomavodLoirog oLaldvieatégag 2-MeBviodmoexavoiro oEv

(MeBviouniovirog dLaBvieoteégas)



