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Nazvoslovi karboxylovych kyselin a nitrili
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propanova 4-methylpentanova 3-ethyl-6-methyloktandiova
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- sufix -karboxylova kyselina — COOH neni souéasti hlavniho fetézce
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cyklopent-1-enkarboxylova

3-bromcyklohexankarboxylova kyselina

kyselina

- trividlni ndzvy — uebnice str. 739 (Tabulka 20.1) |
n
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Uvod
- obsahuji skupinu - COOH

—COOH /\/COOH

kyselina octovd  kyselina maselna

AN N_-CO0H

kyselina kapronova
caper - kozel kyselina cholova

- primyslova vyroba kyseliny octové

Rh katalyzator 0
CH;OH + CO ———— > H3c—/<
OH
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Nazvoslovi karboxylovych kyselin a nitrili

- osahuji skupinu— C=N
- sufix -nitril (-karbonitril)

5)4\/2\04

39
4-methylpentannitril

- prefix — kyan-
6
N 5 1_CN
H;C—C=N ©/ N
3 % CH;
acetonitril benzonitril 2,2-dimethylcykloh: bonitril
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Struktura a fyzikalni viastnosti karboxylovych kyselin
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Disociace karboxylovych kyselin

H H H H

; H,0 ;
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H H H H H H
127 pm .. 0
H— - Na*
127 pm === (o]
kyselina mravenéi mravenc¢an sodny

(natrium-formiat)
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Disociace karboxylovych kyselin

0 0
. oneon —2 0 0
+ Na +
OH R” “O'Na* z

karboxylova kyselina sul karboxylové kyseliny
(nerozpustna ve vodé) (rozpustna ve vodé)

R

- disociace — kyselé vlastnosti
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+ H0 =——> + H;0*
RJ\OH 2 - RJ\O' s
[o)
CH3CH,0H ch)LOH Hel
pK, =16 pK, = 4,75 pK,=-7
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Viiv substituenti na kyselost

EAS 4—(/0 EDS —></o
o o

elektronakceptorni skupina elektrondonorni skupina
stabilizuje karboxylat destabilizuje karboxylat
a zvysuje kyselost a snizuje kyselost
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Vliv substituenti na kyselost

Kyselost nékterych karboxylovych kyselin

£, pk,  Silngjsi kyselina
CF3COoH 0.59 0.23
HCO,H 1.77 % 1074 3.75
HOCH,CO,H 1.5 % 1074 3.84
CgHsCOZH 6.46 % 1075 4.19
HyC =CHCO,H 5.6 % 10=3 4.25
CHyCOH 1.75 x 1075 4.76
CH3CHZCO,H 1.34 % 10-% 4.87
CH3CH,0H (ethanol) (1.00 x 10~16) (16.00)

slabsi kyselina
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Viiv substituenti na kyselost

0 o 0 o
H g C l(IZ Cl g Cl (I'll
|
/N /N /N /N
H H H H Cl H Cl ClI
pK, = 4.76 pK, =2.85 pK, =148 pK, = 0.64
i T I
CICHoCH,CH,COH CH3CHCH,COH CH3CH,CHCOH
pK, = 4.52 pK, = 4.05 pK, = 2.86

¥ Ky < 1078 o,
NO 39 341 |
CN 28 1.55 |
cio ™ w75 | deaktivujici skupiny
Br 1 4.96 ’
(&) 10 4.0 |
" G40 +.19
CH 4.3 4.34
Oy 23 4o aktivujici skupiny
oH 3.3 4.48
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Cc
“oH ~OH “OH
CH30”" 0N
p-methoxybenzoova benzoova kyselina p-nitrobenzoova
kyselina (pK, = 4,46) (pK, = 4,19) kyselina (pK, = 3,41)

slabsi silngjsi
kyselina kyselina
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Priprava karboxylovych kyselin: oxidace

KMnO,4
O,N CHy, ————— » O,N COOH
H,0, 95 °C

p-nitrotoluen p-nitrobenzoova kyselina
o KMnO,
A “H "
H;0

s . (]
olejova kyselina
o]
+ HO. 0.
\/\/\/\)J\OH \n/\/\/\/\n/ “H
o (o]

nonandiova kyselina
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Priprava karboxylovych kyselin: oxidace

[e]
CrO;
NN N0l —_— OH
H;0
dekan-1-ol dekanova kyselina

[e] o
/\/\) £920 /\/\)j\
OH
NH,OH
hexanal hexanova kyselina
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Priprava karboxylovych kyselin: hydrolyza nitrilt
NaCN H;0*
R Br L R ce — RN L NH,*
Sh2 SN i
QL e QLS
o Br T3 HO, H0 o Con
3. H;0*
fenoprofen
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Priprava karboxylovych kyselin: karboxylace
Grignardovych cinidel
Br MgBr COOH
HsC H g H3C\©/CH3 1 con oo M€ CHs
.co,,
ether 2. H;0*
CHs CH; CH;

mechanismus

o N b o
—_—

R-MgBr + 0=C=0 — R

16. Karboxylové kyseliny a nitrily

Organicka chemie

20.3.2020



Pr"iprava squinov_Vch kyselin' adice

Br MgBr SO,H SO;Na

Mg 1.50,, ether
ether 2. H,0*

nebo
2. N32003)
mechanismus

{\(‘ e H30* e

RMgBr+OSO—>RS —>» R-S:
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Priprava kyseliny salicylové:
Kolbeho-Schmittova reakce
OH

@ ©/CO0Na ©/COOH
—»
NaOH

mechamsmus @ .Na

@ @ @e’“‘ @a&

p-ao-
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Priprava kyseliny salicylové:
Kolbeho-Schmittova reakce

OH

© ©/000Na ©/COOH
—>
NaOH

Hermann Kolbe Rudolf Schmitt
1818 — 1884 1830 — 1898
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Reakce karboxylovych kyselin
(o} H H
H H
deprotonace \ i / redukce
H
Koo
/ arboxylova kyselm\
(o}
7& %LY
a-substituce nukleofilni acylova
substituce
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Redukce karboxylovych kyselin

1. LiAlH,
THF
X Oy T
2. H;0
L . (o]
olejova kyselina
O
A “H

cis-oktadec-9-en-1-ol (87 %)

OH 1.BH3; THF OH
_
+
m 2. HyO m
O,N O,N

p-nitrofenyloctova kyselina 2-(p-nitrofenyl)ethanol (94 %)
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mechanismus

R

Priprava nitrilt

NaCN
R B ——— R cs
Sz N

o
SOCl, benzen 2N
NHy ——— €% 4 50, + 2HCI
2 80°C

2-ethylhexanamid 2-ethylhexannitril (94 %)

0
s
c1”, el

NH, R

1
.S sy
0t ‘o7 al Gf ~ci _ o
— — — » R-CEN: + SO,
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Reakce nitrili

&= .

:0: HoN
Sﬂj\}/—\ :Nu

—_— . —— produkty
R R R R Nu
- @ N
5+ (I:/\:N_u> RJI\Nu ——» produkty
R
imidovy anion
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Reakce nitrilti

X X

R” "NH, R” YOH
H,0
R—C=N
LiAIH, R'MgX

% X
RXNHZ R” R
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Reakce nitrila

H3;0* nebo "OH 0
R-CEN ——— > J|_ + NH,
R” NOH
/,/N
€7 1.LiAIH, ether CH2NH,
—»
2. H,0
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Reakce nitril

4 \0H N H,0
R—C=N: ———>» )J\ —_—

R OH

nitril

0t
NH,™ + R/go -~

karboxylat
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Reakce nitrilt
¥ N~ HH H;0 H H
RCan: ——— | W Mo — N
() zLiAH, R” H R” N: R” “NH,
nitril imidovy anion dianion amin
r/—\n' WgB W H,0 f
— '—MgBr 2
—C=N:! —» —_— +
R d RJ\R, RJ\R, NH;
imidovy anion keton
[o]
/,/N
€7 4. CH4CH,MgBr, ether
—_—
2. H,0*
benzonitril propiofenon (89 %)
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