KARBONSAVAK

R—C—OH

%f—J

karboxilcsoport

Példak

A) Nyilt lancu telitett monokarbonsavak (zsirsavak)

"alkansav" pl. metansav, etansav, propansav...

Homolég sor

HCOOH
hangyasav

CH3COOH
ecetsav

CH3CH>COOH
propionsav

CH3CH>CH,COOH
vajsav

CH3CH>CH,CH>,COOH
valeriansav

CH3CH>CH>CH>CH>COOH
kapronsav

CH3(CH»)14COO0OH
palmitinsav

CH3(CH>5)1COOH
szterarinsav



B) Nyilt lancu telitett dikarbonsavak

"alkandisav" pl. etandisav, propandisav...

HOOC—COOH HOOC—CH,—COOH HOOC—(CHg)g—(HDOO

oxalsav malonsav borostyank&sav
HOOC—(CH5)3—COOH HOOC—(CH,),—COOH
glutarsav adipinsav

C) Telitetlen karbonsavak

T
CH,—CH—COOH CH,—C—COOH
pir(o.r;énsav 2-metilpropénsav
akriisav metakrilsav
(|)|H—(CH2)7—COOH C|)|H—COOH

olajsav maleinsav



D) Gydris karbonsavak

COOH CH>CH,COOH
ciklohexankarbonsav 3-ciklohexil-propionsav
COOH CH=—CH—COOH
i @iCOOH i
COOH
benzoesav ftalsav fahéjsav

E) Lancban szubsztitualt karbonsavak

CICH>,—COOH CF3—COOH
klorecetsav trifluorecetsav
OH OH OH H,C—COOH
CH3—CH—COOH HOOC—CH—CH—COOH HO—(|3—COOH
tejsav bork&sav H,C—COOH
citromsav
[ e
CH3—C——COOH R—CH—COOH

pirosz6lésav "o-aminosav"



A karbonsavak szerkezete
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FIZIKAI TULAJDONSAGOK

Forraspont
-24 °C 78 °C 118 °C

Asszociacié hidrogénkbtéssel

//o ------------- H—O\
HyC—C C—CHj
/
O—H-—omm O

b

~100 pm ~170 pm
molekulatémeg x 2 = 120; fp: 118 °C
CH3(CH5)gCH3, molekulatémeg: 114, fp: 126 °C

HOOC—COOH CH3CO0—CyH5
op. = 190 °C fp. = 54 °C

Vizoldhatésag

C4-Cy4: korlatlan; Cgq-: oldhatatlan



A karbonsavak reaktivitasa

O
//
1) R—C\ Savi jelleg
O—H
O
//
2) R_C\ Szubsztitlcié karbonil-
Nu:-/ O—H szenatomon
Vi .
3) R-—C\ Dekarboxilezés
O—TH
4) R—CH>—COOH Szubsztitucid a-szénatomon

W



A karbonsavak savi jellege

pK, = 15.9 : +
CH3CHo—O—H + H,O =———= CH3CH,—0O: + H30
1/2-
O @)
7 pKy = 4.7 / +
CH3_C\ + HQO —_— CH3_C\< + H3O
OH O1/2
Soképzés
4 4
CH3—C\ + NaOH - CHs_C\ + H0
OH O'Na*
@) @)
4 7
CH3_C\ + NaHC03 > CH3_C\ + HO + CO»
OH O'Na*
Szubsztitualt karbonsavak savi eréssége
R=—COO R—= COO

-| effektusu R-csoport
ndvekvé stabilitasd anion

er6sebb sav

+| effektusu R-csoport

csOkkend stabilitasu anion

gyengébb sav



Példak

PKa
CH3;—COOH 4.76
Cl—CH»>—COOH 2.86
CI—C|3H—COOH 1.48
Cl
(|3I
CI—C|3—COOH 0.70
Cl
PKa
CH3CH>CH,COOH 4.82
CH»>CICH,CH,COOH 4.50
CH3CHCICH>,COOH 4.05
CH3CH>CHCICOOH 2.85



H—COOH 3.75

CHz—COOH 4.76

CH3CH,—COOH 4.87
[

H3C—(|3—COOH 5.05
CHj

A dikarbonsavak savi jellege

C|JOOH (|DOO' (|DOO'
-H* -H*
CH = =
( | 2)n TH (?Hz)n HY ((|3H2)n
COOH COOH COO
n pK4 PK2
1.27 4.28
1 2.85 5.70

2 4.19 5.64



A KARBONSAVAK DEKARBOXILEZESE

o
R—COOH VI~ R—H + CO,
Példak
CHsCOONa + NaOH —&Ys . cn, L+ co,
(szilard fazis)
NO,—CH,COOH 0C . NO,CH; + CO,
NO» NO2
NO COOH — ¢ . No, + COp
NO» NO2
Mechanizmus
0
Vi
FQC\A\ - |R + H| + co



A dikarbonsavak hevitése

HOOC—COOH

Y

HCOOH + CO»

HOOC—CH»>—COOH

Y

CH3COOH + CO,

0
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(|3H2—COOH H,0 Hzc/C\O
CH,—COOH ch\C/
\
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/
CH>,—COOH H,.C—C
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CH,—COOH Ho.C—C
N\
O
0

\

COOH o
SUIE g
/

COOH R



A KARBONSAVAK ATALAKITASA SAVKLORIDOKKA

0O 0
/ /
rR—¢ - r-d
OH Cl
0
4 //O
A R—G +  SOCl R—C_ + SOz + HCI
OH (fp. 77 °C) Cl
0
4 //O
B) 3R—C + 2PCly ——= 3 R—C + P205+ 3HC
OH (fp. 75 C) Cl
0 0
4 V4

C) R—C\ + PCly —~ R—C\ + POCl3 + HCI
OH Cl  (fp. 107 °C)



A KARBONSAVAK o-HELYZETU HALOGENEZESE

1)X2: P

R—CH>—COOH > R—CH—COOH
2) H,0 |
X
Példa
1) Br2, P
CH3—CH>—CH,—COOH ——— > CH3—CHo—CH—COOH
2) H,0 |

Br

Mechanizmus

O o) OH
R—CH —C// 2P e cH —c// R CH=C/
2 A (PBry 2 A J‘ \
OH Br Br
Br—)Br
_H"'
-Br
@)
4 H,O //O

I
O
i
O
A
By
9
i
O



Az o-halogénezett karbonsavak reakciokészsége

-
-

Y

CH3—(|)H—COOH

Br

CN’

CH3—(|3H—COOH
|

CH3—(|3H—COOH
OH

CH3—(|3H—COOH
NH,

CH3—(|3H—COOH
CN



