Chimie Organica - ChO TM 2014, editia I-a

Subiecte concurs (varianta A) - rezolvare

1. Oxidarea naftalinei:

m; = % = % g naftalind / 1 mol O,
2
Oxidarea o-xilenului:
O
CH; ~_CC
V,0;4 AN
Q + 3 02 E— O[ /O + 3H20
CHj; X C
0
Imol=106g ....cooviiiiiiiiiian 3 moli O,
100 S 1 mol O,
my = — go-xilen/ 1 mol O,
106
mo_ 3 _318



2. Hidrogenarea fenolului:

OH OH 0
Q- O

ciclohexanol ciclohexanona
NE=1 NE=2

3. Se considerd 10 moli amestec cu compozitia data:

C3Hg 2 moli

CHy  1mol Ni Cs3Hg =2+ 1 +2 = 5 moli
—_—

Catlg 2 mol Hy =5-2-2=1mol

H, 5 moli

Hidrogenarea propinei si a propenei este totald, deoarece amestecul final nu decoloreaza
apa de brom. Final se regasesc doar CsHg si H,.

Pentru propina se consuma 1x2 = 2 moli H,.

Pentru propena se consuma 2x1 =2 moli Ho.

Scaderea de volum AV =10 — 6 =4 moli

Procentual: AV = % -100 = 40%

4. Reactioneaza cu hidroxidul diaminoargentic in raport de 1 la 2:

- acetilena

HC=CH + 2[Ag(NH;),]OH —> Ag' C=C Ag" + 4NH; + 2H,0



- acroleina

CH2=CH—CH=O + 2 [Ag(NH3)2]OH — > CH2=CH_COOH + ZAg + 4NH3 + H20

- benzaldehida

CH=0 COOH

2 [Ag(NH;),]OH ———> @ +2Ag + 4NH; + H,0

5. Se obtine compus dicarboxilic prin oxidarea antracenului:

\ KMHO4
| +3[0] —— + H,0
7 (H)

9,10-antrachinona

6. Se pot alchila cu CH;Cl:
- amoniacul
NHj; + CH3Cl —> CH;—NH, + HCl
metilamina
- anilina

NH-CHj

NH,
© + CH,CI © + HCI

fenilmetilamina



- fenoxidul de sodiu

ONa" O—CH,

© + CHyCl —> © + NaCl

anisol

- benzenul
CH;
AICI

+ CH;Cl —> + HCI

toluen

7.
0
7 0)
H,C—NH—CH; + HyC—C?Z 5 H3C—c/
Cl N—CH;
CH;

N,N-dimetilacetamida

0
=
H,c—cZ 12H, — H;C—CH, +H,0
N—CH; N—~CH;
CH,4 CH;

etildimetilamina



H2C—OCO—(CH2)14—CH3

HC_OCO_(CH2)16_CH3 + 3KOH _— >

H,C OCO—(CHy);—C==C——(CHy);—CH;

H,C—OH

> HC og + H3C—(CHy);,—COOK" + H3;C——(CH,);4s—COOK" +

H,C——OH

+ HyC—(CHy;—C=¢ —(CH,);—COOK*

MC55H]04O6 =860
1 MOl =860 8 CssH 0406 <. eeeeeeeeeeeeeeeeee e 3-56:10° mg KOH
L g e L.S.

3+56-1o"
LS. = Boo = 195,3 mg KOH/g produs



9. Formula tetrapeptidului glutamilalanilaspartil lisinei este:

HOOC—CH,—CH,—CH—CO—NH—CH—CO—NH—CH—CO—NH—CH—COOH

NH, CH, CH, CH,
COOH <|:H2
I
N
NH,
MC18H3109N5 - 461
461 gpeptid ...oovviiii 216 g C
TOO g oo X
<1600

x= 461 =46,85%C

10. Hidroxidul de sodiu reactioneaza cu:

- fenol (acid slab + baza tare)

OH O'Na*
+ NaOH —> + HQO

fenolat de sodiu



- hidrochinona (acid slab + baza tare)

OH ONa*
(? + 2NaOH —> @ + 2H,0
OH ONa"

- acetat de amoniu (baza tare + sarea unei baze slabe)
CH,;COO'NH," + NaOH —> CH;COO'Na" + NH; + H,0

- tristearina (triesterul se saponifica cu NaOH, formand glicerina si stearat de sodiu)

H,C—O0CO—(CH,),;s—CHji H,C—OH
HC _OCO_(CHz)] 6_CH3 + 3NaOH _— HC_OH +

HQC_OCO_(CH2)16_CH3 H2C_OH

+ 3H3C_(CH2)16_COON3

11. d,oA = 1,453 289 = 1453



Mp =42 A: C3Hg propena

CH;=CH—CH; +(Cl, %> CH=CH—CH, + HCI
Cl

B C

CH—CH—CH, + H0 BELLEN CH=CH—CH, + HCI
Cl OH
D

CH2=CH—(|:H2 + C12 —_ ?H2—(|:H—(|:H2
OH Cl Cl OH

E
CHy—CH—CH, +2H;0 ——> CHy—CH—CH, +2HCI
Cl Cl OH OH OH OH

F

CH,—CH—CH, —'> CH,=CH—CH + 2H,0
| L] (H,S0,) I
OH OH OH

G

CHy=CH—CH + 2[Ag(NH;),JOH ——> CHy=CH—COOH + 2Ag + 4NH3 + Hp0

H

CH;—CH—COOH + CH;y=CH—CH, =—== CH;=CH—COO—CH,"CH=CHj + H0

OH I

I = acrilat de alil

12.
A: hidrocarbura C{H,



me 15 12x 15 _12x _4x

m, 1 51 Y75 TS
yeN 2 xci®H10.F pentru x=10 i CoHg naftalina  (N.E. =7)
SO,H
180°C
= O
A B C
SO3H SO3-1[\13+
D E
SO:{N&+ O-Na+
300°C
+ NaOH —>» + NaHSO;
F G

F: B- naftolat de sodiu



My
durA = 0,899 28,9 = 0,899

Mj =26 A: CH, acetilena

+ 3H
HC=CH + HCN ——> H,C=CH —2% H,C—CH,—CH,—NH,
A CN C
B

HC=CH + H, Y¢*s y c=cH,

D
H2C=CH2 + HCl ——— H3C_C|:H2
Cl
E

H3C_(|2H2 + H20 —_—> H3C_(|:H2 + HCI

Cl OH
F
KMnO
H3C—(|:H2 +2[0] Wﬁ)“» H;C—COOH + H,0
2504
OH G

HyC—COOH + HyC—CHy—CHy—NH, —> H;C—C—NH—CH,—CH,—CH; + H,0

H

H: N- propilacetamida

14.



CaC, + Hy0 —> HC=CH + Ca(OH),
A B

HC=CH + Cl, — HC=CH
Cl ClI

C
HC=CH +2KCN ———> H(|3=$H + 2KCl
Cl Cl CNCN
D

HC=CH + 4H;0 —— HOOC—CH=CH—COOH -+ 2NHj
CNCN

E
o)
HC™ "\
HOOC—CH=CH—COOH——> i O + H,0
HC._ /
S0
F

F: anhidrida maleic3; N.E.=4

15.

nEﬂl:E[ﬂIE-‘F. Eﬁ[-{h?L" El-l;l- 1,9 meell

Ca(OH)z + COz E— CaCO3 + Hzo

fermentatie

C6H1206 —_— 2H3C_CH2_OH + C02



m=n-M=18-46=82,08g estansal

100 €SOl cuineiii i 96 g etanol

16.
100 @S0l v 63 g HNO;
300 8 X

x =189 g HNO;

m 189
NNy, = ™63 8 moll INay

1 mol glicerind ..................... 3moliHNO; .o 1 mol TNG

H2C_0N02
4 HC—ONO, ——» 12CO, + 6N, + I0H,0O + O,

H2C _ON02



- apa condenseaza

AMOLITNG ..o e 19 moli gaze
0,5mOli TNG ..ot y

y = 2,375 moli gaze = 53,2 L gaze (c.n.)

17.
AT
H;C—CH,—OH TS0, H,C=—=CH, + H,0
224 L teNd ..oonniiiii i 18 g H,O
T2 L X
x =57,85 g H,O

Initial: 750 g sol.: 92 _

" Thil = 6% g 1L,SO,

H,O

Final: (750 + 57,85) g sol.: 690 g H,SO,4
(60 +57,85) g H,O



690
o, _ GUTEE" 100 = 85.41%

85,41 98
92
6 6,59
6 2850l 85,41% .onviiii 6,59 g sol. 98%
807,85 g y

y =887,1 g sol. 98%

18.
duamestec =092 = 20,9 0.9 2 M =26, 588
x1M; + xoM, = 26,588

x = fractia molara a C;H,

(1-x) = fractia molara a C;Hy

x-26 + (1-x)28 = 26,588
26x + 28 — 28x = 26,588



1,412 =2x
x=0,706

La un mol amestec, avem:
0,706 - 26 g C,H,
0,294 - 28 g C2H4

26,588 g

26,588 ZaAMESLEC ..vvvenieee e 0,706 - 26 g C;H;
100 g X

X =69% C2H2

19.

Triglicerida poate fi: oleodistearind sau stearodioleind. Se verifica indicele de iod pentru
fiecare si se confirma a fi oleodistearina, cu M = 888.

oleodistearini Mea;#augfe = 37 - 13 + 108+ 6- 16 = 8B8

888 gtriglicerida ..........ooiiiii 2:-127¢gl,
100 g e LIL

[LI.=28,6

prin hidroliza, 1 mol triglicerida conduce la 1 mol oleat de sodiu si 2 moli stearat de sodiu

888 g triglicerida ............. 1 mol oleat de sodiu ................. 2 moli stearat de sodiu

22208 X e y



x = 2,5 moli oleat de sodiu =760 g
y = 5 moli stearat de sodiu = 1530 g
760 g+ 1530g=2290¢g

100 g sapun ............. 90 gsaruri ................. 10 g H,O

m = 2544,44 g sapun

20.

Formula esterului saturat: C,H,,0, M= (14n+ 32)
TOO @ @StET vttt 62,07gC
(14n+32) oo 12n

1200n = 62,07(14n + 32)

n==6 = - acidul are 2 atomi de C

- alcoolul are 4 atomi de C

- esterii izomeri, liniari:
HCOO-CH,-CH,-CH,-CH,-CHj3
CH;COO-CH,-CH,-CH,-CHj3
CHj3-CH,-COO-CH,-CH,-CH3
CH3-CH»- CH,-COO-CH,-CH3
CH3-CH,-CH,-CH,-COOCH3

5 izomeri esteri cu catend liniara






