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Capitolul 5 -EXERCITII ST PROBLEME PENTRU

CONCURSURI
5.6.ACIZI CARBOXILICI

Exercitii si probleme

- Stabileste formulele structurale ale compusilor notati cu litere in transformarile de mai

jos:
a H H P|3 KCN Hzo
HA}___*‘O —_— R —
\
H H H H30+
alcool etilic
b H». /H Brz KCN Hzo C2H5OH
! \ —_— —_— —_—
- - . —
eten3 (2 echiv.) H3O (2 echiv.)
c H-C=C-H H,0 [O] CaCOs
acetilena — = | A — - — - —
HgSO, KMnO,/H;0" t°C
d HCEC—CHg NaNH, 1.CO, H,
propina — | A | — —_—
-NHs 2.H,0 Pd/Pb**
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€ — CH3'C| [O] PC|5 C2H5OH
| P N Y A Bl —~| c | —~1|D
benzen AICI; KMnO,/H;0" H;0"
Rezolvare:
a.
(A) (B) (C)
H3C—\ _Pip. H3C_\ @p HAC K HaC
OH I =N  Ha0+ _\:
St iodura de etil HO
1 proprionitril acid propionic
: OH

Br—Br

. |
H,C=CH, —=  Br 2KCN - o —
2 2 _\—Br LN N= H20
etend (A) H30+
B) =N —0

H,C 0
‘ _\O HBO'*’
2H30_'\
0 OH
(©) N\

CH,
= - (A) ®) , (©) (D)
— [O] Vi CaCoOs 0
HC=CH —= H,C ——=  H,C— temp. HAC
aing  HgSO: Ny KMnO4 i T (CHER00ReE — RRO
. X = 3
Sl Hs0+ acid acetic acetat de calciu
acetona
d NaNH, 1.CO, H,
HC = C— CH; ~ | Na*:C=C-CH; ~ | HOOC-C=C-CH; ' HOOC-HC=CH-CH;
propind -NH; A 2.H,0 B Pd/Pb** C
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0 OH
e CH, T O%/C:_{ f(e:tanol O;\\.\E/O\/CW
clorurd de metil 3 N

o OH

HaC—Cl = D = =y
I r —_—- [O],_ | PCL’, — |

ACE ™ KMnOgH:0+ ' Hi0+ &

benzen toluen He Benzoie cloruréd de benzoil

benzoat de etil
(A) (B)

(C)

(D)

- Stabileste formulele structurale ale compusilor notati cu litere in transformarile de mai

jos:
a H,O CH,(COOH),
Al — |B — C| —= acid crotonic
HgSO, t°C
b HBr NaCH(COOC;Hs), H,O
Al —= |B - C|l —= |D| — acid butanoic
H;0" t°C
C [O] 2 etape Cl, KCN H,O
A — - B| — | C| —= | D | —= acid malonic
KMnO,/H;0" (1 echiv.)
d PBr3 Mg 1C02 PC|5 1CH2N2
Al —= |IB| — | C S D| —= | E| — | acidbutanoic
eter 2.H,0/H;0+ 2.H,0
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e red. Diazotare CuCN H,O
Al — —_— — = | D| —= | E | —= acid p-toluic
Fe + HCI H;O*
Rezolvare:
a _/OH acid malonic
B 0
HC=CH —/—= H.C 3
gD, _\\o H H OH . _< temp. -
etind (A) etanal (B) /: -CO2 /:o
HO HO
(C) acid crotonic
b. CH,
o—y~/
o—{ /o
etend \/ "
HzC:CHZ Na H (0] 3
HBr o_/
sau \ H CH, 0__/ //O
H3C—\ HFB_L_P‘r e \
OH Br -NaBr HJC H O
etanol bromoetan v <
CH,
(A) (C)
H,0
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HsC [O] 2 etape //O cl—Cl " ken
3 k! ™ H, —\ —_— - Cl L . N=. H
OH KMnOgHsO+ i _>L
=0 H

etanol (A acid etanoic (B HO HO
(A) (B) —\\0 D)
(C)
H-0 l
OH
o:/ //o
>T :
H H OH
HOOC - CHz - COOH acid malonic
d 1.COz (E)
PBr3 Mg H.C HaC
H3C—\ SR H3C_\ — H3C-CH>MgBr 2.H20/H:0+ 3 \_ PCls \:O
OH Br eter S &
bromoetan (B) (C) HO
cranel 7y acid propanoic (D)
HaC 6 1.CH2N:2
u 2 H20
OH
acid butanoic
e.
CH3 CH3 CH3 CH3 CH3
= red. ™ Diazotare ~ = CuCN = H20 S
- —_— = —_—  — -
Fe+HCI = o i Hs0+ g
NI NH N
O \0 2 [I]tf" N‘:f"’ HO/\\::O
(A) (B) Cl(© (D) acid p-toluic
(C) H3C —C5H4 -N=N*CI
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- Pornind de la alcool etilic ca singur compus organic, utilizand toti reactivii anorganici
necesari, concepe cate o alternativa de sinteza pentru fiecare din compusii urmatori:

a. acid tricloracetic;

b. acetona;

c. etan;

d. metan;

e. acid propanoic;

f. acid izobutiric;

g. acid malonic;

h. acid succinic. Rezolvare:

a.

i [O] 2 etape //9 Cl—ClI ! ?
e S
etanol acid acetic oo ;
acid tricloracetic
Hgsv [O] 2 etape e //0 Caco 0
——- — a t :

“on KMnowHior W T ¢ (900000 = g
etanol acid acetic acetat de calciu acetgrll_g
€ 0
H.C [O] 2 etape y/ s

TN Hsc—\/ NaOH HaC-COO-Na+ MH3C—CH3

O KMnO4H:0+ oH ——
etanol ; . acetat ae soqiu etan
acid acetic
2 0
H-C [O] 2 etape V7
TN —— ch—\/ NaOH H:C-COO-Na+ __ NaOH _ o
OF KMnOwH:0+ OH -
acetat de sodiu  -Na2COz2 metan
etanol . )
acid acetic
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e.
HBr Mg 1.CO
H 2
T — HCT\ = CH CHaMgBr — 2+ HsC
OH Br eter T
SHaiGl bromoetan 2.H20/H:0+ HO/
acid propanoic
I 0
H-C 0 / t a
¥ g oy H3C_\/ a3 (CHCOO)Ca — o W4
KMnOs/H20+ OH CcH
etanol : : acetat de calciu &
acid acetic acetona
0 Hy
Mon H,0 = KCN : Pla on
H3C - H3C ~f——— H3C—< e T— H3C_<
CH4 CH, CH, CHs
acid izobutiric 2-iodpropan 2-propanol
9 0
H3C_\ [O] 2 etape HQC—/\/ CI—CI A< N=\ H
OH : =
KMnO4/H20+ OH —0 H
SHie acid acetic HO—X
0
OH
:/ O
acid malonic /\/
H H OH
h. H2S04 Br—Br e

c —»H,C=CH, — B
Hj _\ 2 2 r
OH _\—Br

etend
etanol
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- Compusul A cu formula moleculard C;H4N,Og d3 prin decarboxilare un compus B.
Stabiliti formula de structura a lui A care conduce prin decarboxilare la un singur compus B.

Rezolvare:

(A) C7H4N206 areN.E=7
(B) CgH4N,O, areN.E=6

C7H4N206 — C6H4N204 + C02

(A) decarboxilare (B)

Compus aromatic N.E. =4 > CgHs(NO,), dinitrobenzen (B)

e Exista doua structuri posibile pentru A care prin decarboxilare conduce la
ortodinitrobenzen.

O\ .0 0 (9] o
W o =N .
N__ N <
doua structuri (A)
r/,o
OH
Ho™ =g
-COz\ /Oz
O, O
™N 0
I,
N e
(B)
orto-B
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e Exista o singura structura posibila pentru A care prin decarboxilare conduce la
paradinitrobenzen.

ooy -
~N 0 O, .0
] i
OH N
—
-CO2 o
NS .
0~ o 0«“:;
A

para-B (raspunsul corect)

e Exista trei structuri posibile pentru A care prin decarboxilare conduce la
metadinitrobenzen.

o N Os 5407 0 O
3 structuri (A
“OH | R /@ (A)
+/O "‘O -~
'\|' : P N Ho\\| s N+,o
n | I
0 - .
. 0 0 0
HO™ =0
l-COz
-C0: O ..0 -CO2
N
| e
+50
7
o
(meta -B)
meta-B
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Dl O~ .0 ;
N 0 Nt O
NT .
~0 ‘ i SN
(B)
/ +ﬁ0 o
|
O- +
o~ =g

orto, meta si para — dintrobenzen (orto-B, meta-B si para-B)

Raspunsul corect : acidul 2,5-dinitrobenzoic (A)

- 870 mg dintr-un acid A cu formula CgHgOg sunt neutralizati de 30 ml dintr-o solutie
0,5 N de hidroxid de sodiu. Prin hidrogenarea lui A rezulti B (CgHgOg). Ozonoliza lui A

genereaza doi compusi dintre care unul poate conduce la acid oxalic, iar altul D conduce prin

reducere la acid succinic. Stabileste formula structurala a lui A.

Rezolvare:
SO Mg = 15*40 mg
CsHeOs + nNaOH ->
acid A hidroxid de sodiu
174 mg n*40 mg

M CcH¢Og = 6*12 + 6*1 + 6*16 = 174 mg/mmol

M NaOH =23+ 16 + 1 = 40 mg/mmol

1000 ml solutie NaOH ........cccccvvvrvenennne. 0,5*40 g NaOH
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30 ml solutie NaOH.......cccovevvevvvnenerieenen, My g NaOH

My =30*0,5*40/1000 = 15*40/1000 g NaOH = 15*40 mg NaOH

870 _ 15%40
174  n*40
870 _ 15
174 n
5n=15

n=3 deci A este un acid tricarboxilic : C3H3(COOH);

A+H,>B
adica
CsHsOs + H, K CsHgOs
A hidrogen B

Deci A contine o singura legatura dubla deoarece numarul de atomi de hidrogen creste de la 6
la 8.

COOH

|
HOOC - CH,- C=CH -COOH

acidul A

11
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OH
OH o:/ 2
— reducere \ /<
R -H,0 —0
HO/_O HO/ i
(D) Oy? 0
acid succinic him\ O\T/,/L
HO~ OH
- " HO 0 / Y, B0
N/ [O] N/ 0
Vam Y
0 OH 9 . ozonida
0—0
acid oxalic ] \o/ 0zon
OH O
o—={ N—on
e\
HO A\

o) acidul A

- Prin deshidratarea acidului citric

COOH
|
HOOC - CH,- C—-CH, - COOH

|
OH

acidul citric

se obtine un acid A. Prin deshidratare si decarboxilare acidul A conduce la doua anhidride

izomere. Aceste anhidride tratate cu apa genereaza acizii corespunzatori B si D. Oxidarea lui B
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conduce la acid oxalic si la compusul E. Reducerea lui E cu amalgam de sodiu si apa conduce la
produsul F care are un atom de carbon asimetric. Stabileste formulele structurale ale

compusilor A—=F.

'
o, 0O
3 177
N /
> | \/ acidul citric
H—O H O H O0—H
“H

acidul citric
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/0"' /OH o\\
—l—
A
HO— 4 A\ (A)
\\O \OH HO
TR
acidul citric 0
-CO2
“H20 _H,0\ ~C02
OVO /O 0
CH, HC
H20
H20
OH 0
o={ J—on OH
N 0= (B)
CH, c
HO
oxidare [
0 HO (0]
e 0 OH
HO (E) _ .
reducere acid oxalic
H OH
(F) H3CA<‘
/=0
HO
* carbon asimetric
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