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0 grupo carboxilico (-COOH ou -CO,H)

H, /0 origina uma grande familia de
Alquilo ¢ R—c__ & grar .
ou Arilo 0—p Compostos denominados acilos ou
derivados do acido carboxilico.
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Acido acetilsalicilico
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Propriedades fisicas - solubilidade e p.e.

Dimero do acido etandico TN
p.e=118°C ' LM,V

CH,(CH,),COOH Acido Carboxilico 88 164 Muito soldvel
CH,(CH,),0H Alcool 88 138 | Pouco soluvel
CH,(CH,),CHO Aldeido 86 103 | Pouco soldvel
CH,COOC,H, Ester 88 77 | Moderadamente soluavel
CH,CH,COOCH, | Ester 88 80 | Pouco soluvel
CH,(CH,),CONH, | Amida 87 216 | Soldvel
CH,CON(CH,), Amida 87 165 | Muito soluvel
CH,(CH,),NH, Amina 87 103 | Muito solavel
CH,(CH,),CH, Alcano 86 69 | Insoldvel

Oeeoeees H—O0 /

HSC—C// \C_CHS / 6.,. @ ¢@®
S el | € ‘. ¢

icenci A ~: - . Quimica Organicz
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Propriedades fisicas - solubilidade e p.f.

‘A“ --‘A‘ A solubilidade diminui com o

o Hydrogen bond

aumento do n2 de carbonos

9 Sdo soluveis em dgua até
4-6 atomos de carbono

-
‘

Ac. Estearico (C, ) P.F. =72 °C Os acidos alifaticos com
CooH mais de 8 atomos de
carbonos sdo soélidos a

7 COOH
NV\J/\AA/V temperatura ambiente
e Ac. Oleico (C,5) P.F.=16°C
COOH
H3CW Ligacdes duplas cis diminuem
X significativamente o ponto de fusdo

Ac.linoleico (C,5) P.F.=-5°C

H,C

LMY
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Propriedades dcido-base >
H;C—CH,—/OH  —> |.|3c_c|.|2_0_
Etanol pK, =15,9 &0 Etéxido Carga
Localizada
- +
Oronzn o o
pK, = 9,95 ©
Fenol Fenolato
(o) (o)
H c—cé —— H c—cé +
3 P — 3 + H
OH pK, =4,7 o Carga
‘ ‘ Desloca
o . lizada
H C—C/ H,C C/O
AL TR
O—H (o)
Acido Etandico |30 Etanoato
A maioria dos acidos carboxilicos possui um pK, entre 4=5." g,y
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C\ Propriedades dcido-base
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Prop. dc.-base - Efeito dos substituintes
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OH o
H—C/ E, H—C .’/@ + H+ ~
N — N (aq) pK, = 3,75 (padrdo)
Y o
OH . o 0
Hye—c{ = H¢—C{e + H') pK, = 4,76 - Efeito +l
N +—> N\
Y 0
ca OH
7 H20 /,0 +
elTl T a-CHy et Hea pK, = 2,86 - Efeito -l
H' 4 N \ a ’
H Y <+ g
c a

0 o
\\\\\ Y/ Hz0 0
HH)\AC/ 29 4 )\AC\\@ + H+(aq) pKa =452 - Efeito +I

OH 0
Cl OH Cl 0
AN / H,0 = - 1 —_
=€ —= \c o+ HYa pK, = 0,64 - Efeito -l
Cld4 N cl'¢ AN
cl 0 <+ "o
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/Ol-I Hy0 0
H— c\ —— H— C\@ + H'a) pK, = 3,75 (padrao)
0

0 . pK, = 4,19 - Efeito +M
* H (g

0, . pK, =4,34 - Efeito +M
* H@q

H3C/ 0

O 4 Hag PKs=3,41-Efeito-M

O,N /

. PK,=4,85 - Efeito +M
* Hea
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Prop. dc.-base - Efeito dos substituintes
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/7
Y C
\
OH
Y K, x 1075 pK,
Stronger —NO, 39 3.41
acid
—CN 28 3.55
—CHO 18 3.75 Deactivating groups
—Br 11 3.96
—Cl 10 4.0
—H 6.46 4.19
—CH,4 4.3 4.34
Weaker —0OCH3; 3.5 4.46 ¢ Activating groups
acid —OH 3.3 4.48
John McMurry, Organic Chemistry, 9th Ed LMZ(V
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Preparagdo de dcidos carboxilicos

> Processos de oxidagao de aldeidos e alcoois primarios:

1) KMnO,, HO' Y
R—CH;~OH ———— > R—C{,
A,2) H,0" OH
0
_H H,Cro, Y
R—C_ ou R—CH;-OH ———> R—C
A\ OH
0
Alcool /0
H;C—CH,-OH + NAD* desidrogenase H3C—C< + NADH + H'
H
0 Acetaldeido 0

7 i %
H3C—C< + NAD' + Coa desidrogenase H3C—C/ + NADH + H'

H SCoA

LY
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Preparagéo de Ac. Carboxilicos - Formagdo de carbaniges

(o] Hoh :0:
| el I wi | Lt -
G H (i-Pr),N: Li" ——> o~ B A~ G +  (i-Pr),NH

LDA z diisopropylamine
2-pentjnone B (pK, = 35)
(PKy=19)

O~ Li*

4< 6 + (i-CyH;),N- Lit —=— é/ +  (i-CyH,),N—H
cyclohexanone LDA lithium enolate = 40)
(pK,=19) of cyclohexanone
(100%

Di-isopropilamida de litio (LDA) 0

i CH,Br : _CH,COH
CH,MgBr
Benzyl bromide Mg 1. CO, Phenylacetic acid
Ether 2. Hz0*

John McMurry, Organic Chemistry, 9th Ed Em (V
2
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Preparagdo de Ac. Carboxilicos - Condensacdo - Enolato+CO,

¢ 0
AN C P — C Cx
H;3C CH, I H3C/ ~ o

0
H

- N

0 o N + 0o 0

| H . I

C X - C C
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. . Bicarbonate is Carboxyphos- iologi
Bioengenharia activated by ATP, phate breaks Biologica 2023/2024
forming carboxy- ) ﬁ down to CO,. 0
phosphate N -,
\ Ao o/ i
\‘ Biotinyl- @ HJ @ o
) iotin: . ;
B Iy ~— ©
(‘)7 B ADP  Carboxyphosphate P, 5
ATP
0 0
Catalytic A}'H Catalync TH
site 1 Lys site 2
Pyruvate
carboxylase
€O, reacts with
@ | biotin toform
| carboxybiotin.
H
0
o,
Acidos Carboxilicos e Derivados ?
O /
. . 5
Cond. Enolato-CO, - Carboxilase do Piruvato
0
NH
|
Carboxybiotinyl-enzyme
o_ 0 Biotin trans-
C" Oxaloacetate 70\ @ ;.:mmec(t),
m one active
GOm0 site to the other.
Pyruvate enclate T, Biotin is
Hy 0 Pyruvate reacts with COy . O |kt
cnolate  to form oxaloae- \/i yruvate is J.. o
N B etate. S\ e converted toits N\ S
oo \"WJHN H oL Y N\I‘{ enolate form. o f\»(;
Oxaloacetate \ oot / ) Pyruvate
leased i -
(\\ o,
(0 0
o - o o
NH KH NH
Lehninger, Principles of Biochemistry 5th Ed Lmz(V
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Condensagdo Enolato-CO, - Exemplos Bioldgicos

0, 0
Vi
e~ So-som=c!
(I) (”3 S-CoA 0 S-CoA
HN/C\NH ATP ADP + P; Acetyl-CoA Malonyl-CoA
+ HCO; oy ———— +
blutm transcarboxylase 0
S carboxylase ||
Biotin HN” “NH
arm
0=C{
NH S
Lys
side arm
/ i 0=C_
Biotin \ NH
( carrier | \
A 4 \ J
\ /
Lehninger, Principles of Biochemistry \\\ 7/

Quimica Orgénica e

25/04/2024



Licenciatura em

Bioengenharia

Acidos Carboxilicos e Derivados

Quimica Orgénica e
Biologica 2023/2024

Reacdes dos Acidos Carboxilicos

0

I
H C

NN A
O

C
/ N\

Deprotonation

0 O
R g H .
o T 0H < ~c” " SoH
/\ / \
Alpha Carboxylic
substitution acid

John McMurry, Organic Chemistry, 9th Ed
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uo ¢
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Reduction

/\

Nucleophilic acyl
substitution

L,V
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Redugdo

Carboxylic acid reduction
(0]

[l 1. LiAlHg, ether
CH3(CH2)7CH:CH(CH2)7COH

2. 30"

9-Octadecenoic acid
(oleic acid)

Ester reduction

1. LiAlHg4, ether

Il
CH3CH,CH=CHCOCH3 5o+

Methyl 2-pentenoate

John McMurry, Organic Chemistry, 9th Ed

Acidos Carboxilicos e Derivados
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Biologica 2023/2024

CH3(CH2)7CH:CH(CH2)7CH20H

9-Octadecen-1-ol (87%)

CH3CHCH=CHCH,OH + CHzOH

2-Penten-1-ol (91%)

LMY
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Substituicdo vs adi¢do nucleofilica
Nu Nu Nu
Nt e
e : H
=0, R—C.. s|=— .c X, ¢ H
W Vi S R AR S S A
O R * Ry
Rl L) 1
N v J
Adicdo Nucleofilica
. _H
.ooo. H—Nu 5+ : 0/ ..0,.
‘ + H—Nu —— | R C 5 (|; = u G'@ H@
Cc ‘\\ R D / ~ + o+
R/ Ng G/ \,.0.. R G/ \Nu R/ \Nu
AN J J
Y Y
Adicdo Nucleofilica Eliminacdo
\ '
Substituicao Nucleofilica LM,V
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Substitui¢do nucleofilica - Mecanismo Geral

G = -Hal; -OCOR; -SR; -OR; -OH; -NHR
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H—Nu 8+ H\ @
R\ f—:I:Ju —H T“
c(—0 —|R—cC.. | —
Pz <® — \\ .'8 C
s IE T N
* G A 0’
Reagente Estado de transicdo

trigonal quasi tetraédrico
‘ Grupo abandonador
__Base mais fraca

H+G+
Nu

Produto
trigonal

C'O

Intermediarios
tetraédricos

A reversibilidade
depende dos
reagentes e das
condi¢des

Quimica Orgénica e
Biologica 2023/2024

LMY
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Substituigio nucleofilica - perfil reativo
tetrahedral
intermediate
7 bond is the weakest is formed
bond and breaks first then collapses
leaving group @
5 is expelled X:
© S0 Nu
ot O
(=) X rate-determining step LX fast step Nu
Nu:—"A AGFF B AGH [

the relative contributions of these
resonance forms is a guide to reactivity

0y Zo % g
X X X I8
A B C

Reaction progress

LU,V

Ogilvie, Ackroyd, Browning, Deslongchamps, Lee, Sauer, Organic Chemistry — Mechanistic Patterns

Quimica Orgéanica e
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Substituigdo vs adi¢do nucleofilica
o- _—
| ¢° .
R—C—Nu R—c( + H
ll-l Nu N
| Estas reac¢Oes ocorrem
‘|’ 0 muito raramente
R—C—Nu %» R—c]  + R
l Nu
R
c¢0
R—
B ¢o < B 0 B 0 B ¢0 B ¢o B 0
R—C[ > 0 >R—CC >R—C =R—C( >R—C > R—C
a R—C SR’ OR’' OH NH, 0
N
0
LM,V

25/04/2024
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Reatividade relativa - Hidrélise

” 20°C
RCX + HOH ?) RCOOH + HX
Acyl .
halide
2 O 0O
= Il 20°C
3 RCOCR + HOH ?) RCOOH + RCOOH
o Anhydride o
{=)]
=
i
2 RCOR" + HOH ﬁ) RCOOH + R'OH
= ery slow:
Ester Needs catalyst and heat
I
RCNR, + HOH T RCOOH + HNR)
. xceedingly slow:
Amide Needs catalyst and prolonged heating
Volhardt, Organic Chemistry, 6th Ed ﬁmz"(/
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Subst. nucleofilica - Eletrofilicidade relativa

Efeito principal - +I

50 50
}C\ oc
R H R R
Efeito principal - - <o
8¢
R/ Hal
Efeito principal - +M
“o* °.0..> ‘o™ 1 0: ‘o™ 103
Y — - |
C o c

25/04/2024
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Subst. nucleofilica - Electrofilicidade relativa
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Efeito principal - +M

‘O 5 - -
e N Sy NG,
“o° :0: :0:

R .

R ] /C@:R N
°'0"D :0: 03
‘c - C+m - (‘:

NH; R NH, R N'H,

L,V

Quimica Orgénica e
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Subst. nucleofilica - Escala de reatividade dos grupos carbonilo

Licenciatura em
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Compound Structure Leaving Group Comment
o] ] Less
Most /\ I . _ favored at
reactive Acyl chloride R—C—Cl Cl equilibrium
compound
(") (o] 0
Anhydride R—C—0—C—R  0O—C—R
1
Aldehyde R—C—H First step only
o
" ' .
Incraasing Ketone R—C—R First step only Increasing
reaction equilibrium
rate (”) constant
Ester R—C—0O—R' O—R' Esters and acids are
very similar in both
0 rate and equilibrium
- position
Acid R—C—0—H 0O—H
7
Amida R—C—NH, NH,
Least O Maore
roactive — ) Poor leaving group; v favored at
compound | | Carboxylate anion | R—C—0 (o seldom leaves equilibrium
Joseph Hornback, Organic Chemistry, 2th Ed LMZKV

25/04/2024
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0 0 0
[ |
C /C\ /C\
PN R 0 R
R OH !
H,0 O RrCV
socl, ||
C
///// \\\\\
o R,-SH R cl R;R,-NH 0
|| / Rl-OH \ ||
C
NG 0 C
R SR, ” R \NR1R2
/C\
R OR;

] YR H Quimica Orgénica e
Acidos Carboxilicos e Derivados """ """
Subst. nucleofilica - Exemplos Representativos

Licenciatura em
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More (|:\)
reactive _C
R Cl J
Acid chloride
0 0]
Il |
R \O/C\R
Acid anhydride 0
|
£ o
= R SR’
2
Thioester
“‘ ?
C
R™ TOR
Est
ster 0
(I:I
R” TNH,
Less
reactive John McMurry, Organic Chemistry, 9th Ed Amide LMZKV

z . ’e . Quimica Organica
Acidos Carboxilicos e Derivados iz 20032000

Subst. nucleofilica - Interconversdo de Derivados

25/04/2024
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Subst. nucleofilica - Preparagdo de Esteres

Catalise acida

otn 0—H

H
N+
0';" (?)" CH, _o— CH3
Ho~{—0—CcH,
@ + H0 —= © +

A sintese de Fisher é um processo de equilibrio. A
formacdao do éster pode ser favorecida por um
excesso de alcool ou acido e por remocado da agua. LMY

Quimica Orgénica e

Acidos Carboxilicos e Derivados Biologica 2023/2024
Aspirina - Exemplo Bioldgico

Licenciatura em

Bioengenharia

Transesterificacao
(0) CH;
O _CHs OH Y
C[ \[]/ on  ransesterification (:[ 0
. r. r
COH $-Ser= COH 8- Ser—%
acetylsalicylic acid enzyme COX salicylic acid acetylated enzyme
aspirin
prostaglandins prostaglandins

Paul M. Dewick, Essentials of Organic Chemistry

LMY

25/04/2024
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Subst. nucleofilica - Preparagdo de Esteres

Catalise basica

\ i
—~ | o o
0:<<—/\ Pz |
\ N
0 + HO—CH,—CHg o, H,C 0”7 >cH,
[ AN
H CH,CH,
CH,

JN mse” o7

0
I i NICH.CHy), Il )
CH;CCl + HOCH,CH,CH; —————> CH;COCH,CH,CH; + HN(CH,CH,); Cl
75%
Acetyl 1-Propanol Propyl acetate Triethylammonium
chloride chloride
Volhardt, Organic Chemistry, 6th Ed Lmz(V

Licenciatura em Quimica Orgénica e
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Preparagdo de Esteres - Exemplo Bioldgico

Glucose L-Glycerol 3-phosphate
R'—C00O
glycolysis ‘l, CoA-SH
[ -(aTP
CH,OH CH,0H
C=0 0] CHOH 20 i
| [ Y < i
CHy;—0O—P—0" CH.0OH [ 8-CoA ‘
Dihydroxyacetone O~ Glycerol R
phosphate R*—CO0
CoA-SH
NADH H+\ ATP &
hate | G}C,:m] . P
u,m“—/ kinase =G E 3 PP
/>~ ADP [ 5-CoA
NAD" ¢ S CH,0H < S
HO—C—H O B
_ o0 CH,—0—C—R!
CHQ_O_]iD_O R'-'—(”‘—()—('—H 0
(on (I'H,.—()—I’—-()
-Gl 1 3-phosphat Y
Leayeerol S-phosphate Phosphatidic acid LM,V

Lehninger, Principles of Biochemistry 5th Ed

25/04/2024
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Preparagdo de Esteres - Exemplo Biolégico
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Enzima catalisadora:
3-fosfato de glicerol aciltransferase

3-Fosfato de glicerol - N

Quimica Orgénica e
Biologica 2023/2024

R
. R i LA 0
CH,0H W H,C—0—C-0
HO Ho ?:0 HO—C—H T CoA-SH sz-O—c—R
| +
THz ; — CH, CoA" —> HO—C—H O
-H | R
(l) CoA (l) CH2—0—1|3—0
0—P=0 Acil-CoA 0—P=0 0
. | ; 3-fosfato de 1-acilglicerol
0 0

L,V
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Reagdo intramolecular - Lactonas
0:—\y

[l
.
H-A
Y yA OH
H3C8 (l):

H

Bioengenharia

CH,

o) 0
:0—H I+ -
-~ 0 + | -~ Y + ?_H + A
H

H H
o~ (io/ ,H
O0—H 0
+ P —
0 0
“H
CHj

Quimica Orgénica e
Biologica 2023/2024

n

—_—
P —

H

H

LY

25/04/2024
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Ex. Bioldgico de Lactona - Vit. C

HO,C !

OH HO,C
- 0 NAD* o2 0 NADH  yo OH
— —_—
HO OH HO OH HO
OH OH 4 OH OH
D-glucose D-glucuronic acid L-gulonic acid
HO H H HO H
-OH enolization HO, .OH E .OH
0 OH 0 oxidation OH 0 OH
0 <« / PR —0~fmo
HO OH o L-Gulonolactona
/4 " . 2-oxogulonolactone oxidase L-gulonolactone
Ac. L -ascorbico
. CH,0H
(Vit C) :
H OH
lactone formation between > HO H
carboxyl and 4-hydroxyl (note 7 L
that gulonic acid is numbered 4 H OH
differently from glucuronic acid) H OH
“~> 1 COH

o, v

Paul M. Dewick, Essentials of Organic Chemistry

Licenciatura em Z . ’y. . Quimica Orgénica e
Sioengentiara Acidos Carboxilicos e Derivados Biologica 2023/2024
Preparacdo de Amidas a partir de Ac. carboxilicos

O O

| s5°C I
CH;CH,CH,COH  + (CHy,NH ——>  CHiCH,CH,CN(CHy),
2 849

N,N-Dimethylbutanamide

&) 5
| 0"
(” - NH; —— R é OH
B + - — —C—C =
R/ A ~ '(')H // } o Stepwise proton transfer:
\ o / + deprotonation at N,
AN - / N H 3 reprotonation at O
Tetrahedral intermediates
:0:3 :0:
If’—"“ -_0 .e ||
R—CTJOHZ =— H),O: + /C\
| R NH,
NH,
h LM,V

Volhardt, Organic Chemistry, 7th Ed

25/04/2024
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Bioengenharia
Subst. nucleofilica - Preparagdo de Amidas

2 /OCZHS \ 0
0=c¢ HN—CH; ¥ _CH,4 +
e e IN—CH; HsC NH + H—T_CHS
3 H, 0C,Hg H

o 0
? T
%\ ~CH; == <73 4 HyC-CHp,-0 *= H3C—CH2(|) + HyN—CH;

H;C NH HsC NH
G)CZHS H

L,V

Quimica Orgénica e

Licenciatura em £ . 700 .
Sioengentiara Acidos Carboxilicos e Derivados ;... 200320
Formagdo de amidas - Biossintese de proteinas

H

H o o o o ;
L0 _ e w7, PR
H3N —C—C\ + Adenosma—O—T—o—lIJ—o—lID—o — H3N (|: C\ I .
Il? o o o o R O—T—O—Adenosma
S (e}
Aminoicido ATP Aminoicido - AMP
NH,
H
| o SN
HaN*—C—C7 ~
| _
R N
&
0—cC
| + AMP
H—C—R
. . . . +
Enzima: Aminoacil-tRNA sintetase NH;
t-RNA - aminoacido
LM,V

25/04/2024
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Quimica Orgénica e

Licenciatura em Acidos Carboxﬂicos e Derivados

Bioengenharia Biologica 2023/2024
Formagdo de amidas - Biossintese de proteinas

mw NH, i NH, NH
| ANAAAA 2
(] 0 0
L XN | N |
o—r=0 </ 0—P=0 </ | N 0—P=0 / | XN
o ) 0 ) ' < )
o N o N = 0 o N _
H H H H H i
H H + H H H H
T OH (|’ OH 0O OH
0= 0=C 0=(|:
‘ o | |
Rl*‘C*H HZN—‘C—H R—C—H
NH; R ILH
t-RNA - aminoacido 2 |
=2
R-C—H
NH;,
LM,V
. . L . 20 . imica Organica
Licenciatura em Acidos Carboxilicos e Derivados =~ Qv Orsinicac
Bioengenharia , Biolégica 2023/2024
Hidrélise de Esteres - Catdlise dcida
12 Passo — Protonacéo do grupo Carbonilo
H
/\ LA .
(0] O) 0.
g cH, + H20 — . cI CH o
3 C._.. CH ~oess-CH3
H3C/ ~o~ H3C/ \9/ 3 H3C/ Xg*
22 Passo — Adicdo Nucleofilica de Agua
H
H - H
e . o] or o~
0‘. :OH» (l: |
ar )\V T, Hy O/ SotH = oM
H3C 0 HicO / H.CO*
H 3
no Cr
32 Passo — Dissociagdo do Intermediario Tetraédrico
H
e H
0 - H
b ! o
N — + 00— — _
H;C 4 0 -— H3C/C\0/H + H-0—CH; =—— /C§ +H—Cl
H,CO or HsC o
"o
LY

20



Lieenciatura em Acidos Carboxilicos e Derivados .. 5 0

Bioengenharia

Hidrélise de Esteres - Promovida por base

19 Passo — Adi¢do Nucleofilica do 1do Hidréxido

.
o :0: Na
C_ _cH, + HO: Nat 9, |
P Y O Na —= C
HyC” R0 H3C™7 >ocH,
HO

29 Passo — Protonacdo da forma anidnica do intermedidrio tetraédrico

. H
Na :(l):/—\y 0~
R |
C + H—OH =—— C + Na' OH
H3CH;/ “ocH, H3C™7 >ocH,
HO

L,V

Quimica Orgénica e

Licenciatura em Acidos Car‘boxﬂicos e Def'ivados

Bioengenharia Biolégica 2023/2024
Hidrélise de Esteres - Promovida por base

392 Passo — Dissociagdo do Intermediario Tetraédrico

SN 0

+ HO Na' == H0 + C

C + - +
H3C// \OCH3 " c/ \O/H H3C-0 Na
HO \4 3

42 Passo — Transferéncia do Protdo dd o Alcool e o 130 Carboxilato

HO + H3C—0- Na+ «<—= H3;C—0—H + Na+HO'

H + Na HO =—= C. 4+ + HO—H

LY

25/04/2024
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Licendiatura em Acidos Carboxilicos e Derivados =~ 2uwmict Orsinicac
Bioengenharia , Biologica 2023/2024
Hidrélise de Esteres - Exemplo Bioldgico

(o} (o}
ﬁ H{C/O\/‘R‘ H2§° ’ i o f HzC/o\‘//RI HYEO : f . OL CH;0H
Ry No—¢~H 8 : Ry No—E=H O - Ry Om—CH
3 Ipase H Ipase H
CH,0H CH,0H
H;C\O/\\R‘ 2 7l
Triacylglyceride Diacylglyceride Monoacylglycerol
I
0 0 Ri o o n 0 o R
HZC/ Y 2 3 HZC/ \‘/ 1
R3 O=—C—H 0 _ R3 O—C—=H O
Lipase
HZC\ )J\ CHon
O Rz
Triacylglyceride Diacylglyceride
Stryer, Biochemistry LM{V

Quimica Orgénica e

Licenciatura em £ . 7] .
Soemsenon Acidos Carboxilicos e Derivados Biologies 20032021
Reacdo de Condensacdo - Catdlise Bdsica

12 Passo — Formacao do enolato do éster
.C\)(:\: '6'_
Bk

HoH

Il Na' 1 OCH,CH,y \ .
. ="  Nat| —uC_.. > Co.. + CHyCHOH

CHY TOCH,CH;  Unfavorable —icH;” TOCH,CH, cHy OCH,CH, -

equilibrium

22 Passo — Adicao Nucleofilica

e .
'\:ﬁ): :("): :(|):
Co.. C.. — CH;—C— OCH,CH,4
CHi ’“@Hzcm /_!C‘HQ/ “OCH,CH; s
New HZC\_ /OCH2CH3
— carbon-carbon co
hond H
HOH

32 Passo — Eliminagdo
01 HOH HOH
CH Kr}('" OCH,CH s (”' g
3— LVl nplns - - e
e CH;” “CH;” TOCH,CH,

H,C OCH,CH
: \C S Ethyl 3-oxobutanoate
H (A 3- or B-ketoester)

Volhardt, Organic Chemistry, 7th Ed

+ :OCH,CH;

LY

25/04/2024
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Bioengenharia Biologica 2023/2024

Reagdo de Condensagdo - Catdlise Bdsica
42 Passo — Desprotonacgao do ceto-éster
HoN HoH
g |
cHy  “cHY “OCH,CH,
Acidic, pK, = 11

+ OCH,CH; —

J

’/:E): HoH 200 (\;‘ HOH
\‘Cv) % —> )C‘\ & > % C

70T OCH,CHy CHy SC7 T OCH,CH, cHy” 7 OCH,CH,
" i "

ay
AN

H : O HE
|

+ CH,CH,0H
CH Q

52 Passo — Protonacgdo apds adicdo de agua acida
:0: HOH HOH HO N
N
CH{ \"(I:/ “OCH,CH; CH; “CH; TOCH.CH;

H

Os enolatos de ésteres que sofrem reagdes de adigdo-eliminagdo com outros

ésteres formam [3-dicetonas - Condensacdo de Claisen - reacdo com ésteres

analoga a condensacdo alddlica. Volhardt, Organic Chemistry, 7th €4 LI,V

Licenciatura em

Acidos Carboxilicos e Derivados

Reacgdes de Condensagdo - Exemplo Bioldgico
Malonyl-CoA

Bioengenharia

Fatty acid synthase
complex charged
with an acetyl and
a malonyl group

Lehninger, Principles of Biochemistry B-Ketobutyryl-ACP LMZ(V

23
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Licenciatura em ’ , Quimica Organica e
Bioengenharia Acidos Carboxilicos e Derivados Biologica 2022/2023
Reacgdes de Condensagdo - Exemplo Bioldgico

CH,—COO <|3H3 S B clzﬂ3 (lJH3 (lma
—0 CH, | CH, CH, CH,
CcH, [* c=0 L |
| S (0270 ] H, ~ CH, H,
c=0 | é S | CH,—COO | |
| =0 | CH, | CH, CHy
S 4H' | é C=0 é |
I + S 4H" H, | H, ; CH,
de | + | S CH,—CO0O |
| 4o =0 | i CH,
3 [ | = =0 |
V Jy—-—— s 4H° CH, é CH,
Fatty acid €0, - . Cbz : de J}=0 1 (IIHg
synthase - e, SO é (Ilﬁ
= d | four more [
G0s . additions (|:H2
,,,,,, -
=
CH,
HS I
| GHa
H? ‘ ?Hg
* C.
)
Palmitate
Lehninger, Principles of Biochemistry Lmz(V
Licenciatura em ’ , Quimica Orgénica e
Bioengenharia Acidos Carboxilicos e Derivados Biologica 2022/2023
Sumdrio de Reagdes
1 - Como acidos
O
A R~ O " Na" + H,0
T
. 0
R OH  a; 5 ”
Co, L
R~ "O"Na®™ + H,O + CO,
2 - Conversdo a ésteres (Esterificacdo de Fischer)
o] A O
J. o+ m—on = J_  +ho
R OH R OR’
LM,V

24



25/04/2024

Licenciatura em ’ , Quimica Organica e
Bioengenharia Acidos Carboxilicos e Derivados Biologica 2022/2023
o __ Sumdrio de Reagdes - Haletos de acilo
1 - Hidroélise a acidos
o @]
+ HO — + HCl
R)I\CI ’ RJ\OH
2 - Conversao a anidridos
O O O O
+ — + CI
D R G
3 - Conversao a ésteres
(@] i 0]
pyridine
+ RR—OH —— + CI= + pyr-H*
RJtCI RLOR’
4 - Conversao a amidas
0 o N
o+ rNHRYexcess) — + R'NH,R’CI”
R Cl R NR'R”
R’ and/or R" may be H. LM,V
Licenciatura em ’ , Quimica Orgénica e
Bioengenharia Acidos Carboxilicos e Derivados Biologica 2022/2023

Sumdrio de Reagdes - Esteres
1 - Hidrolise a acidos

j\ + HO —= )OI\ + R'OH
R™ “OR' R” “OH

0 0
RJLOR’ +HO R)Lgf + R'OH

2 - Conversdo a outros ésteres (transesterificagio)

o . O
J + mon J.  + mon

R™ "OR’ R "OR”

2 - Conversdo a amidas

O R” O
e "
)J\ + HN — R+ ROH
R OR’ \F{”’ R N
R” and/or R” may be H. é{"f

LY
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