Atlases kontroldarbs uz Baltijas valstu olimpiadi 2015

ATBILDES / ATRISINAJUMI
Riga, 2015. gada 11. aprilis

Pavisam atlases kontroldarba ir 5 dalas: 1) vispariga kimija (25%); 2) neorganiska Kimija (15%); 3) analitiska
kimija (15%); 4) fizikala kimija (20%); 5) organiska kimija (25%). Laiks katras dalas izpildei - 60 min.

1. dala — Vispariga kimija

Nrpk.| A | B | ¢ | D | E |Npk| A | B | Cc | D|E
1. X 26. X
2. X 27. X
3. X 28. X
4. X 29. X
5. X 30. | X
6. X 31, X
7. X 32, X
8. X 33, X
9. X 34, X
10. X 35. X
11. X 36. X
12. | X 37.| X
13. X 38, X
14. X 39. | X
15. X 40, X
16. X 41, X
17. X 42, X
18. X 43, X
19. X 44, X
20. | X 45, X
21. X 46, X
22. X 47, X
23, X 48, X
24, X 49, X
25, X 50. | X

* Uzdevumus var apskatit cita datné.



2. dala — Neorganiska kimija (15%)

2.1.uzdevums » a’k,a.w{ Al I ZterromsEr /é,;,,,,f . _/‘

Attélojiet Luisa (anglu val. Lewis) struktiras $adiem savienojumiem, paradiet ari nedalitos
elektronu parus uz visiem atomiem! [15 punkti]
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a) Zemak dota skabek|a Latiméra diagramma. Aprékiniet (paradot aprékinu gaitu) kads ir
Gidenraza peroksida reducé$anas potencidls. [S punkti]
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b) lzmantojot iepriek§ aprékinato redokspotenciala vértibu, ar aprékiniem pieradiet, vai
termodinamiski ir iesp&jama Gdepraza peroksida sadalidanas 25°C temperatira
(standartapstak|os). Ja gadijuma nevaréjat izrékinat a) jautajumu, varat uzskatit, ka tdenraza
peroksida reducé$ands potencials ir +1,50 V (nav patiesa vértiba). [5 punkti]
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2.3.uzdevums
a) Izlikt koeficientus $ada oksidé$anas-reducésanas reakcijas vienadojuma: [3 punkii]

f#HCI + {_KiCrs07 — b KCI + A/ CrCly+ _7- Hy0 + 3 Cly? ©
=T
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b) Uzrakstit oksidéSanas un reduc&Sands pusreakciju vienadojumus jonu forma: [2 punkti] gt {-i';
g - - v
oksidesanas process: A € -<€¢ CE, 7 +4
3t
reducéSanas process: (4, 5 24 i T Ge -'?,{:f;? +EH, O * i

¢) Zinams, ka reducéanas standartpotencials redoksparim Cr077/Cr" irEg = + 1,33 V ja
pH = 0. Aprékiniet, kads ir dlhrﬂmatjunu reducdsanas potencidls, ja pH = 5,5 [3 punkti]
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AttEla zemak ir paradita c&zija hlorida kristaliska struktlra. Zindms, ka elementarsinas reZga
parametrs ira = 4,123 A, Apr&kiniet c&zija hlorida kristdla bifvumu! Molmasas: Cs = 132,9

mol, Cl = 35,45 g/mol. [3 punkti]
v LG
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3,574 g cletvielas A ar slapekla masas dalu 17,27% kars&ja 700,0°C lidz konstantai
masai. Reakcijas gaitd izdalljas 1,759 L gazes, ko laida caur kalcija hidroksida suspensiju
(kalku pienu). Skidrums palika dzidrs. Neizreag&joSo gazi savaca, sadedzindja skabek|a
parakuma un atkal laida caur kalku pienu. Izkrita 1,103g nogulnu.

Cietus reakcijas produktus, kuru masa ir 2,957q, iz8kidindja Odeni un sadalfja SkTdumu
divas dalas. Vienai dajai pievienoja barija hlorida, otrai — natrija perhlordta Skidumu.
Izgulsn&jas 1,087g un 2,289g vielas attiecTgi.

a) Veikt neptm::ieﬁamus)ah'rélﬁnus un noteikt vielu A (spiediens — 1 atm = 101,325 kPa,
universdla gazu konstante — 8,314 J/(mol*K).

b) Uzrakstit visus min&tos reakciju vienddojumus.

(2.5.uzdevuma risingjumu skat. nakamaja lapa)
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3. dala — Analitiska kimija (15%), janodod visas lapas
3.1.uzdevums [20 punkti], A dala
2.1 Species which reacts first is A~

The product is HA™.

2.2 n(product) =1.00 x 0.300 = 0.300 mmol
23 HA +H,O = HA+ OH"

2.4 At pH 8.34 which is equal to (pKa1 + pKz2) / 2 all A™ are protonated as HA™ .
Therefore n(AZ') initially present in the solution = 0.300 x 10.00 = 3.00 mmol
At pH = 10.33, the system is a buffer in which the ratio of [A2'] and [HA] is equal to
1.
Thus

[HA Tinitial + [HA Jrormed = [Az_]jnitial — [HA Jrormed

N(HA )initiar = 3.00 = 0.300 — 0.300 mmol =2.40 mmol
n(Na-A) = 3.00 mmol

n(NaHA) = 2.40 mmol

2.5 Total volume of HCI required = [(2 x 3.00) + 2.40]/0.300 = 28.00 cm®
PART B

2.6 Solution Ill is the indicator solution at 1x10™> M in a solution containing 1.0 M
CH3;COOH.



To obtain the absorbance of the solution, it is necessary to calculate the concen-

tration of the basic form of the indicator which is dependent on the [H'] of the

solution.

[H'] of solution Il = /K, ¢ :\f1.75><10’5 x1.0 =4.18x107°

_[H]In7]
" [HIn]

] K,  1x107°%

[Hin] [H] 1x1072%
Since [HIn] + [In] = 1x107°
10 [In] +[In] = 1x10 ~°

[IN7] =0.091x107

-5
Absorbance of solution [l = M x 0.300 =0.027

1.00x107°

=0.100

2.7 All the chemical species present in the solution resulting from mixing solution Il and
solution Il at 1 : 1 volume ratio (apart from H*, OH™ and H,O) are the following:
CHsCOOH , CHsCOO™,Na*, Hin, In™.

2.8 When solutions Il and Il are mixed at 1 : 1 volume ratio, a buffer solution of 0.05 M
CH3zCOO /0.45 M CH3COOH is obtained.

« [CH.COOH] _
* [CH,CO0]

1.75%107 x% =15.75x107°

[H'] of the mixture solution =
n] K,  1x10°%

AT =265
[HIn] [H'] 15.75x10°

Since  [HIn] +[In] = 1x107°

[In’]
2.65

+[InT=1x10"°

[In] =0.726x107°

-5
Absorbance of solution = m x 0.300 =0.218

1.00x107°



3.2.uzdevums [11 punkti]

21 a)
[
O I —Eliieil E!ie
ne | A
OH [ or I
Cation Anion
b)

The oxidation number of bismuth in 8-hydroxyquinolinium tetraiodobismuthate: IlI

2.2 The smallest mass of bismuth determined reliably by Berg method, 12.1 mg.
Molar mass of the precipitate is 862.7 g, which contains 209.0 g of bismuth. Thus,
0.0500 g of the precipitate correspond to 1.21x102 g = 12.1 mg of bismuth.

2.3 Bi* +[Cr(SCN)s]* — BI[CI(SCN)g].

2.4 2 Bi[Cr(SCN)s] + 6 HCOs™ — (Bi0),CO5 + 2 [Cr(SCN)]* + 3 H,0 + 5 CO,
or
2Bi[Cr(SCN)s] + HCO5™ + 5 OH- — (Bi0),CO5 + 2 [Cr(SCN)s]* + 3 H,0 etc.

(variations are possible)

2.5 [Cr(SCN)e]* +24 I, + 24 H,O0 — Cr** +6 SO* + 6 ICN + 42 + 48 H'

26 ICN+I+H" —— |, +HCN

27 a)
3B+ +3H,0 — |0, +6Br +6H
b)
Br,+ HCN — BrCN + Br +H"

+

2.8 Br,+HCOOH —= 2Br +CO,+2H"

29 a)
0;+51+6H — 31,+3H,0
b)
BrCN + 21"+ H" — |, + HCN + Br’



2.10 a)
228 moles of thiosulphate correspond to 1 mole of bismuth.
b)
The least mass of bismuth, 1.83-10° mg
Solution:
a)
Titration of iodine by thiosulphate involves the reaction:
lL,+2S,0; — 21"+ S,07 .
Assume that the initial solution contained 1 mole of Bi. In the reaction 5 each mole of
Bi leads to the formation of 42 moles of iodide (for convenience divide all coefficients

of reaction 4 by 2), of which 6 moles of iodide-ion was consumed in reaction 2.6.

Thus, 36 moles of iodide was consumed in reaction 2.7a) to give 36 moles of |03,

which in reaction 2.9a) gave 36 x 3 = 108 moles of |, which take 108 x 2 = 216
moles of thiosulphate for titration. However, that is not all. Indeed, 6 moles of HCN
are generated per mole of Bi** according to reactions 2.5 and 2.6. The oxidation of
HCN by bromine in reaction 2.7b) gives 6 moles of BrCN, which in its turn in reaction
2.9b) gives 6 moles of iodine taking 12 more moles of thiosulphate. Thus, total
amount of thiosulphate is 216 + 12 = 228.

b)

1.00 cm® of 0.00200 M thiosulphate solution contains 2.00x10° mole of Na,S,0;,
which corresponds to 209.0 x 2.00x10° / 228 = 1.83x10° g = 1.83x10® mg =

= 1.83 ug.

10



3.3.uzdevums [5 + 3 + 2 = 10 punkti]
a) Kadas hipotétiskas vielas A2B disociacijas vienadojums Gdens Skiduma ir $ads:
AzB(s) — 2A*(aq) + BZ(aq)

Aprékiniet vielas A;B 5kidibu Gdenf (g/L), ja zindms, ka vielas molmasa ir 100 gfmol. Vielas
3kidibas konstante K, = 1,00 - 107"

zT = L"F] [bﬁ] @x) % = Zf'kg ¥ (7

S = 292007 /1

b) Aprékiniet tas paSas hipotétiskas vielas, kas minéta a) punkta $kidibu (g/L) Gdens
Skiduma, kura jonu A" koncentracija ir 0,100 M.

&,ﬂ[/‘[ +j(‘x)z(' x =4-107°

fuﬁr% RAX < < o4 =D
- e

VN, -F
= = s, =3 S = /ﬂ
L = e j/’

c) skidiba mazaka, [idzsvars nobidas pa kreisi, kopéja jona efekts

3.4.uzdevums [10 punkti]
c«t/
g ey
[He] = WQC :\'43@ 001 = 000447 A
A ::4;5‘?—">\ = :3£ (mmﬁﬂmwm%

8 o bk A 1042¢. 7,64 4-/0""
;T=E 5 & 1 AE- 110 19
M2 it f‘?‘(”?ﬁ 6 = 4 Jf?‘?@
Rettom, V=109 ml 5

= 0,01:04= -
) Do ety © 700" paol

mﬂ"ﬂj{f{?&ff . @f’ G&

20
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4. dala - Fizikala kimija (20%), janodod visas lapas

4.1.uzdevums

Mazais Janitis v&l&jas noteikt reakcijas A + 2B — C atruma konstanti un reakcijas pakapi.
Vin$ izlasija, ka to var izdarit izmantojot Ostvalda parakuma metodi, kad sagatavo reakcijas
maisijumus ar dazadam vielu A un B sakotnéjam koncentracijam (cg) un meéra reakcijas
sakotnéjo atrumu (vg).

Nr.p.k. Coa Mol /L Co;s, Mol / L Voa, pmol / (L*s)
T 0,10 0,15 "I
z 0,10 0,30 8,8
3. 0,20 0,30 8,8

1) lzmantojot tabula dotos datus noteikt reakcijas parcialas pakapes attieciba pret vielam A
un B un uzrakstit reakcijas atruma izteiksmi [3 punkti].

1 (_/1 20) - kope(e “‘L"w"“ﬁ?’w
C(_/l fmfe 2

4 f r"‘ ﬁL wor pwh £
2) Aprékinat reakcuas atruma konstanti un noteikt tas mérvienibas! [2 punkti]
_—b P
P £,2 0 9 200" s el L
= _ Mot &
(0;57” ’ A{f L5 - mel®
3) Aprékinat reakcijas pusperiodu (sekundés) gadijuma3, ja vielas B sakotné&ja koncentracija ir i
0,50 mol/L. Atbildi izteikt normalforma ar diviem zimigajiem cipariem. [3 punkti] |
4 _ 4 L;Ji;: —*0— 92,.007° - |
C Ce ; f i |
4 Jq' £= &, C? /0 :%D

4.2.uzdevums [2 + 6 = 8 punkti]

Profesors Molina no Masaéisetsas Tehnologiju institira 1995. gada ieguva Nobela prémiju
kimija par atmosféra notieko$o procesu pétijumiem. Viena no vina pétitajam reakcijam bija
skaba lietus veidodanas, ka rezultata atmosféra veidojas sérskabes tvaiki. Vins piedavaja
divus sérskabes veido$anas mehanismus:

Mehanisms A : H,0(g) + SOs5 (g) — H2504(g)
Mehanisms B : 2H20(g) + S03(g) — H2S04(g) + H20(g)

a) Kadas bitu $o reakciju pakapes katra gadijuma, ja abas piedavatas reakcijas ir vienkarsas
kimiskas reakcijas? Reakciju pakdpes var noteikt péc sadursmju teorijas.

A: a?\,ow,oe. qrq
e 37_ fc»‘c!scgff;z, /p

12



4.2.uzdevuma 2. dalas (b) risinajums

The steady state approximation gives:

The rate law here will be similar to that found for an enzymatic process which

proceeds through a rapid reversible binding step followed by a slower reaction

process.

d[SO,-2H,0]
dt

Thus: k,[SO,2H,0] + k, [SO,-2 H,0] = k, [SO,] [H,0]?

= k,[SO,][H,0F - k ,[SO,-2H,0] - k,[SO,-2H,0] =0

K, [803][HZO]2
k,+ k,

and therefore: [SO,-2H,0]=

Also: w = k, [SO,-2H,0] and substituting from above yields
d[HZSO4] — k [SO 2 H O] — k1 kZ[SOS] [H2C)]2
dt R k,+ k,

However, since k, << k_; the above reduces to:

d[H,S0,] _ kik, [SO,][H,0T"
dt K,

= K_, k, [SO,][H,0F = k[SO,][H,0F

which is also third order

13



4.3. uzd. Pieradit, ka darbs var bit ari stavok|a funkcija.

Izotermisks, atgriezeniski realizéts gazes izplesanas darbs.
A

B
Work

A -
>

Procesa funkcija realizéta ka stavokla funkcija, definéjot vienu konkrétu celu, ka darbs var
tikt veikts.

4.4. uzd.Skidinataja molaras iztvaiko$anas standartentropijas izmaina ir 86 J/mol*K. Skidinataja vir§anas
temperatira 101325 Pa spiediena ir 384 K. (37p)

a) Aprékinat Skidinataja iztvaiko$anas standartentalpijas izmainu.
AG = AH — TAS
AG=0
AH® = AH = 33 kJ /mol

b) Aprékinat Skidinataja piesatinata tvaika spiedienu 289, 320 un 380 K temperatdras.

L BHi (11
W=""r \77 70

virs

Pepy = 101325 xp

c) Van der Valsa vienadojums ir (p + n%a/V)(V — nb) = nRT. lzskaidrot, kapéc nepiecieams ievest
korekcijas idealas gazes stavokla vienadojuma, lai aprakstitu realas gazes?

1) Realam gazém molekulas aiznem tilpumu
2) Starp molekulam pastav pievilkSanas spéki

d) Kada eksperimentd termostatéta trauka ar virzuli atradas Skidinatdja tvaiks. Tilpumu pakapeniski
samazinaja, nepartraukti mérot spiedienu trauka. Spiediens pieauga, lidz kada bridi, turpinot samazinat
tilpumu, tas vairs nemainijas. Izskaidrot, lietojot grafiku.

Realas gazes var aprakstit ar Van der Valsa vienadojumu. Izoterma redzama attéla.

14



B
. A P-P
R 4 e
: C
W

Sakuma sistéma atradas punkta C. Samazinot tilpumu, spiediens pieauga, lldz punnkta A
notika kondensacija un paradijas pirmie Skidinatdja pilieni. Talak, turpinot samazinat
tilpumu, spiediens nemainijas, jo piesatinata tvaika spiediens katra temperatdra ir
konstants. Mainijas tikai tvaika un skidras fazes attieciba.

e) Kada cita eksperimenta, samazinot tilpumu, spiediens pakapeniski pieauga, lidz viena bridi tika
novérots momentans spiediena samazinajums. Turpinot samazinat tilpumu, spiediens nemainijas.
Izskaidrot, lietojot grafiku.

B
adll. A P-P
= V H \eq
: C

v

Saja gadijuma Skidinataja tvaiks, saniedzot punktu A, nesaka kondenséties. Spiediens
pieauga, un sistéma atradas metastabila stavokli, ko raksturo punktu kopa uz linijas AB. Ta
ka sistema ir termodinamiki nestabila, tad pardzesétais tvaiks jebkura bridi varéja
kondeséties (ne tikai punkta B, bet ari jebkura cita punkta uz linijas AB). Sada gadijuma
spiediens strauji kritas, [1dz sasniedza piesatinata tvaika spiediena veértibu konkrétajam
Skidinatajam dotaja temperatira.

4.5. uzd. Tallija joni Gdens $kidumos var pastavét ka TI* un TI™. Jodidjoni var apvienoties ar joda molekulam,
veidojot tri-jodidjonus (ls7). DaZzu noderigu reakciju redox potenciali:
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TlI*(aq) + e =TI(s) E°,=-0.336V

TP*(ag) +3e =Tl(s)  E°=+0.728V

I,(s) + 2e” = 21(aq) E°;=+0.540V

Reakcijas I,(s) + I'(aq) = 15 (aq) lidzsvara konstante ir K; = 0.459.

a)

b)

Aprékinat redox potencialus reakcijam:
TP (aq) + 2" =Tl'(aq) E°%

_ SE.‘; — E1u

E:-
‘ 2

=1.26V

I;(aq) + 2e"=3I7(aq) E°

E°s = F°5 + 0.059/2 Ig(1/K+) = 0.550 V/

Uzrakstit empiriskas formulas visiem iesp&jamajiem neitraliem savienojumiem, ko veido viens tallija
jons un jebkads skaits jodid vai tri-jodid jonu.

TH, Tll3, Tlls, Tllz, Tllg

Vai ir kadas empiriska formula, kas ir vienada diviem dazadiem savienojumiem?

T (1)
.],I+l:|:3.—:I

Kur$ no diviem izomériem ir stabils standartapstaklos? Uzrakstit izomerizacijas reakcijas vienadojumu.

TI*(137)

as E°; = E%; or E%;,

T +3=TI" + |5
Tlls = TI(l3)

More stable:

lsomerisation:

Reakcijas Iidzsvaru var nobidid kompleksveidoSanas blakusreakcija. Summara kompleksveidoSanas
konstante reakcijai TI"™® + 41" = Tll,” ir B = 10%.

Uzrakstit reakcijas vienadojumu, kas notiek, ja Skidumam ar stabilako izoméru pievieno Kl. Aprékinat
[idzsvara konstanti Sai reakcijai.

16



Reaction: T - _
T+ 137+ 17— Tlls

This reaction could be regarded as sum of three reactions:

TI*(aq) — T1*(aq) + 26~ —E% = —1.26 V, thus A,G4° = nFE,° = 2431 kJ/mol
Is~(aq) + 2e~ — 317(aq) E®s = 0.550 V, thus AGs® = —nFEs® = =106.1 kJ/mol
T + 417 — TIl Bs= 10%%"thus A,G¢® = —-RT InBs= —203.8 kJ/mol
The net free enthalpy change is A/G7° = A.G4® + AGs® +A,Gg° = —66.8 kJ/mol

Thus K, = exp(-%) = 4.96.10"

Ja skidumam ar stabilako izoméru pievieno stipru bazi, rodas melnas nogulsnes. Péc filtrésanas un
Zaveésanas, viela satur 89.5% tallija (w/w).

d) Kada ir savienojuma empiriska formula? Uzrakstiet reakcijas vienadojumu, kas apraksta savienojuma
veido3anos.

Supposing that the substance contains Tl and an anion, the formula of the
compound is TIzX, and the following equation holds:
a-204.4
—————— =0.895
a-204.4 +bM,
Fromthevalues b=1,3anda=1,2, 3only b= 3, a=2gives a realistic M\
= 16.0 g/mol.
X is oxygen.

2Tl +6 0H —=TLOs+61"+3 HO

4.6. uzd.Dazadu izotopu kimiskas Tpasibas parasti ir identiskas, ja vien relativa molekulmasa nemainas |oti
daudz.

a) Kada butu maksimala molekulmasas maina procentos, ja neitrala molekulad viens no atomiem tiktu
aizvietots ar ta izotopu?

| 100%, H, > HT \

Skidra broma nepartraukti noris $3da reakcija: "°Br, + ®'Br, = 2°Br®'Br.
b) Kadas ir So dalinu moldalas broma, ja daba broms-79 un broms-81 pastav vienada attieciba?

Let us suppose that 1 mol bromine contains p and (1-p) mole of the two isotopes.
The mole fraction of the various molecules is: p°, (1 - p)Z., 2 p(1 - p).
At natural abundance the mole fractions are 0.25, 0.25 and 0.5.

c) Kadair procesa lidzsvara konstantes vértiba, izteikta moldalas?

~ I T4 Brﬁ] Br'li ~
[ Br, ][ "'Br,]
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d) Kada ir reakcijas molara standartentropijas izmaina, ja nem véra, ka kimiskas Tpasibas visam trim
molekulam ir identiskas?

The chemical identity of the molecules means that AH® for this reaction is zero.
£MG?==RTIn K=AH?-TAS®
AS*=RIn4=1152J K" mol™

e) Aprékinat reakcijas Gibsa energiju 300 un 660 K temperatdras. (4p)

-3458 J/mol (300 K)
-7607 J/mol (660 K)

f) 5 L trauka ievadija 0.55 mol "°Br, un 2.0 mol ®'Br,. Kadas ir visu vielu koncentracijas lidzsvara 300 un
660 K? (8p)

"Br, + 8By, = 2”Br*Br

Sakuma 0.55 mol 2.0 mol 0 mol
Izmaina -x mol -x mol +2x mol
Lidzsvara 0.55-x mol 2.0-x mol 0+2x mol

0.55—x 2.0—x 2x
mol/L - mol/L = mol/L
0.4x)2
K ( ) 4

T (011—02x)(04 —0.2x)
x=0.43
c(broms-79) =0.024 M
c(broms-81)=0.31 M
c(broms-79-broms-81) =0.17 M

NB! Visas temperatiras koncentracijas pie Sadiem nosacijumiem bis vienadas, jo ( ta ka
AH reakcijai ir 0) lidzsvara konstante nav atkariga no temperatdras.
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5. dala — Organiska Kimija (25%)
5.1.izdevums

Lai neitralizétu Gdens skidumu, kurs izveidojas hidrolizéjot 1,000 g kada anhidrida X, patéréja 22,73 ml 1M
NaOH.

1) Noteikt vielu X.

2) Uzzimét vielas X struktirformulu.

3) Piedavat vielas X sintézes metodi no neorganiskam vielam.
ATRISINAJUMS.

+
o Na Na+

R, < O

o
o + 2NaOH —— R—< + R + H,O
O o)

mX)=1g
V(NaOH) =22,73 ml =0,02273 L ; C(NaOH) = 1M; n(NaOH) = 0,02273 mol

n(x) = n(NaOH)/2 = 0,011365 mol

M(X) =1g/ 0,011365 mol = 88 g/mol H—«O

M(R+R;) = M(X) — M(COOOC) = 88 — 72 = 16 g/mol O

Tad sanak, ka R = H, bet R; = CH; H3C—<
@)

Tad viela X ir jauktais skudrskabes un etikskabes anhidrids!

Vienkarsakais sintézes veids:

CaCZ + 2H20 —> C2H2 + Ca(OH)2

2+

C,H, + H:0"—2— CH4CHO

0
CH3;CHO [—1 CH3;COOH

CH3COOH + SOCl,— CH3COCI + HCI + SO,

CH5COCl + HCOONa— CH5C(0)O(O)CH

19



5.2.uzdevums [13 punkti]

Savienojumu G apstrada ar natrija hidroksidu un tam cauri liela spiediena pa$ gazi E. Péc
paskabinasanas reakcija rodas divi izoméri: savienojumi Hs un Hz (abu formula ir C7HgO3). No
izoméra H, ieglst pladi pazistamu medikamentu K, kura "H-KMR spektrs ir dots zemak.

| Ha 3 (He)
D\VO

&
1(H.)
/ 4 (Hg)
Ll J
1 ' T T T - | - 1 T T T |
14 12 10 8 6 4 2 0
HSP~-41-943 ppm
a. Uzzimégjiet savienojumu G, H4, Hz un K struktirformulas.
G H4 H, K
8H M o oH

I OVDH
) 2N\ kou /"\\‘ o
E) - L/'H e oYY
" : e o
o7 Son ;
1.5 | 1.9

b. Attélojiet reakcijas G—Hymehanismu.

9’“&%}# o 'Q§ Bb ‘l’w
B L /‘g S\
SIS e A S 6 N O

3
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L0 N i}\/l {\DW

c¢. Katram K protonam dodiet ta nobidi 'H-KMR spektra!

Nobide Atbilstosie protoni savienojuma molekula (zim&jums vai skaidrojums)
2,3 ppm Acok: Lopvpon  ClUs  grepoe 1p
T2 pm ML-‘\L |=L Owomo«l-ﬁK*‘! ML&""" S A'"P
! il Km—bommml&u i{wo‘“ﬂ‘ﬂ-” < £
A

5.3.uzdevums [1 + 2 + 3 = 6 punkti]

Doti kadas vielas A (organiska savienojuma) infrasarkanais un protonu magnétiskas
rezonanses ('H-KMR) spektri. Noteikt:

a) oglekla atomu skaitu vielas molekula, ja zinams, ka ogleklis sastada 2/3
savienojuma masas

L.[_ Oaﬁm&?é iP

b) Noteikt divas funkcionalas grupas savienojuma molekula!

=0 (mo‘,\;)m); oA |

tip &

’.LP PW C-H

) 1 (=0
i i
C-H Vmaatomerlerr
IR: Liquid film 3{\«) L\
Dalm ) il w0 2000 oo ™ TN iy ’——-“‘-P\" sl

HAVENUHEER| -}

’L pAFAG A kedons

2 i sl
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== El’ C[PMI'

A

Itr T & L T E Tl ) G T |

1 10 2 8 7 & <] 4 3 2 1 0

ppm
c) Noteikt savienojuma strukttrformulu:
~4
it o g i e A8 Sp
. J { o 2420
Qdpp™ shruscbari

BF VL (}O\l/ %ﬁ

o
/\\o( (jor o) oftitdsh)

Mt:wd 24
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5.4.uzdevums [25 punkti]
Tamiflu© sintéze

Oseltamivirs ir pretvirusu medikaments, kuré tiek

pardots ar nosaukumu Tamiflu®© un tiek lietots gripas .

i i - o ) H N

virusu arstésanai. Oseltamivira struktdra ir dota pa labi. /\\
Saja uzdevuma tiks apskatita hipotétiska oseltamivira 0

sintéze. Kaut ari oseltamivira stereokimijai ir kritiska

nozime gan ta aktivitaté, gan ari sintézé, uzdevuma

gratibas pakapes dé| stereokimijai 3oreiz uzmaniba HN
pievérsta netiks.
O
Piezime: Punktu 3. var izpildit neizpildot punktu 1. o
Tapat punktu 5. var izpildit neizpildot punktu 4.
Oseltamivira sintézes pirma faze (savienojuma G
sintéze) ir dota zemak.
Br 1. LIDA (2egy
PPhy, CH:CHO 1o “ A mCPBA
——- A e B e ¢ g
2, Ha(n CaHya0s 3 H:0 Caby 204

Br

Br

DCC, DMAP

h(l €q)
HCL HA0
- E NaH (2 @ EtOH

e 1]

1. Atiifrgjiet savienojumus A — F! ( il P pPov ¥odvu
A B
J/ \7/1( o \(\ ~oH
ly\/ o/
P © & 0O F ©
/\(‘kOH ‘/'\./LL““DH /Ji)/u‘“ou
/4
. )\1/ 5 ,7\1/ N cl'
7 \'11/ " /( =
%) | |
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2. Kadeé| parvertiba B 2 C nepieciesami 2 ekvivalenti LDA?
Swfmo\'\um B f.‘)ul'u.\f Kw-&oMPjv A, s P Cw O: i /\)ﬂb@
. s Pl
Pivimeus Ruiiolds Yon 2w P'Vo‘vvud\ Vo I\/| —> )
-4 o
KWL@KK'Q—(QVV?M ar Yool Blewita @
. 0y o
MLW‘VCQ ﬂnngé{\‘m 3 r} Qif ~o2 ‘I/-\ Ak.of.‘z
SA% A b
He: LA i

3. Uzziméjiet mehanismu reakcijai, kas tiek lietota parvértibd A = B, ki reakcijos 2. readentu lietojot

Me;S (nevis H,0,)! Jums nav jGparzimé visa struktira. Shematisks mehanisms bis pietiekami.

'l, % Q‘L 'pi 2 L"
Y 5 LI !JQ e r g P
\ . ¥ i
/::(“a‘ — (“)/ (”\B — \g/ \cla
RH' 5 ks ,'.O\ 7 & ‘\U
(53 QO OO (S
74
&
[\ P
\ Ma
:5/'
/00/_1 2 Q =0
S A LY o N
%/“*g‘t l /\"5' 9\—:{‘ 5JJ\LL + 1,/“\ -
4 - 2 @ P\‘i R (4 ¢
4+ PMs O

Oseltamivira sintézes otra faze ir paradita nakamaja lappusé. Reakcijas pédeja soli tiek lietots reagents
DDQ, kur$ reakcijas (N -> Oseltamivirs) procesa parvérias ki noradits zemak. Reakcija notiek aprotiska

skidinataja.

N => Oseltamivirs

o o

DDQ
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Ja savienojums K izreagétu ar 2 ekvivalentiem 3-bromopentana, tad iegiitais produkts biitu simetrisks.

O

s

NH- 1. Mel {parakuma) miPBA
o @ - _ Tooen- — ]
NuB{CN:H 2 AE0, temp.
a
0
d/;’;-{;m- )0]\ = DCC, DMAP
l. NaM; Ag YA aM
'—'””"—'—“Wh— K } AL i - M

2, PMOa He CaHa704N

Nl BOQ .

- N e Oseltamivirs

NaB3iCNH
4. Atsifréjiet savienojumus H - N! /l_ P ‘{JCMJ v D.J s DB :f— "
; 5 |
H I K,
i (O, . _
\I/ /\/Colgt \I/CO.)__ET
i °
i,V .
o |
M N o o
[ l /|
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K L 1%
WO~ Bt DV\I/CO”E" _-CO, Bt
/‘\I/ _ /‘\/ ™
LN & W, M | \\(
\l/\ O\/\ v} 0\/\
N | l
~ B
N
pzM\/\/CD-LE-{-
l
\TN l
\0 o\’/\
e

5. Uzziméjiet parvértibas G 2 H mehanismu. Shematisks mehdnisms ir pietiekami,

oW ©
. o  ail WO G wmH,

R
C NS

R‘L
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