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Fevikég odnyieg
e To @VOAo ¢ Bewpnriknig e&étaong mepiéyet 61 oelidec.
o MoAg dobei To ofjua Evapéng Start uropeite va apyicete va ypageTe.
o H Beopnrikn e&étaom €xet didpkela 5 dPeG.

o 'O)Lot 01 VTOAOYIGOT KO O OTOVTIGELS TPEMEL VO KOTAXMPOVVTOL LUE UEAGVL GTOVG KABOPIGUEVOLC
YDOPOVG 6TO0 PUALO eE€Tacnc. OMOlEGINTOTE ATAVTNGELS EKTOS TOV GUYKEKPIUEVMVY YDpwV dev Ba
BabuporoynOovv.

o Av ypedlecte mpdyepa QOAAD, YpPNOUOTOEicTE TO TOW® WHEPOC TOV QUAA®V eEETAoMG.
YrevOopiletor 6Tt oTdNmOTE OVOYpOPEL EKTOG TV KaBoplopévav ydpwv dev Ba Babuoroyndet.

e Noa ¥pNCIHOTOGETE LOVO TO GTLAD (TEVVA) KOl TNV DTOAOYIGTIKT] LYoV TOL GG £XOVV S0DEL.

e H emionun Ayylum éxdoon g Beopntikng e&€taong elvan dabéoyun, av {ntndel, kot ypnoipedet
UOVO Y10l SIEVKPIVIGTIKOVG GKOTOVC,

o Edv ypelootel, va Pyeite and tov ydpo EETaoNS Yo TNV TOVOAETA 1] Y10 VO TAPETE KATO10 YeEOLLA,
AVOCNKMOOTE TNV OYeTIKN kapta pe to onua ¢ IChO. Ba cag cuvodevoel o emPAET®Y NG
e&étaonc.

o Otav Békete va dAAAEETE TNV AMAVINGT GOG OTIG EPOTHCELS TOAAUTANG EMAOYNG, LovpicTe OAO TO
TAG{o10 TG aPYIKNAG GOC EMAOYNG KOL GTI GLUVEXELN GYNUOTIOTE £va VEO KEVO TTANIGLO dimAa ammd
T0 apYIKO.

o O emPrénav g e&étaong Oa oag evnuepmoet 30 Aemtd mtptv amnd to ofua e Anéng Stop.

o MoAig dobel to onua Anéng Stop, Oa mpénel vo GTAUOTNOETE OTIONTOTE OUESMOG. M1 GUUUOPPMOT)
00G Yo, TEPLGGOTEPO OO Y2 AemTd, B 00Ny GEL 6TO UNdeVIGUO oag oty Bempntiky e&étao.

e Metd 1o onua AMéng Stop, tonobeote To PUALO TG €EETAONG OTOV PAKEAO KO TEPIUEVETE OTN|
0éon cac. O emPrénwv g e&étaong Ba £pbel kovid cag Y va cepayicel Tov GAKELO oTNV
TOPOVGIN GOG KoL VO TOV TapOAdPEL.

e KAAH EHNITYXIA
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Mivakog TepIEXOHEVWV

Avt 1 Bewpnrtikn eétaon anotedeitan omd 9 aveEaptnta mpoPAnpata, Ta omoio avaypdeovtol
napokdto. H oyetikn exatootoio avoroyia Babporoyiag, onidvetat péoa oe mopivheo).

[TpoPAnua T1: AnepdPabo nnyddt kat fovtadiévio (6%) oel. 8
[Ip6pAnua T2: apoaywyn vopoydvov Le d1dcmTacT| VEPOL (7%) oel. 13
[IpéPAnpa T3: Avagopikd e Tov YAwplovyo dpyvpo (5%) oel. 19
[IpépAnua T4: And 10 pmapovTt oTNV AvakdAvYT ToL 10diov (7%) oel. 24
[popinpa T5: Zoumroka alwPevioliov pe B-kvukiode&tpivyia to  (8%) oel. 31
CYNUOTIGUO VOVOUNXOVDV

[Ip6PAnpa T6: Xapoaktnpiopds evog CLUTOAVUEPOVS KATA (8%) oel. 40
ovotaodes (block-copolymer)

[TpopAnpa T7: Kivion daktvriov oto [2]kotevavio ([2]catenane)  (6%) oel. 48
[Tp6PAnpa T8: Tavtomoinom kot TOPAGKELT] VOGITOADY (6%) oel. 53
[Tp6PAnua T9: Mapaockevn tng levobupivacaine (7%) oeh. 58
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Duoikég oTaBepég Kal TUTTOI

Candidate: GRC-3

In these tasks, we assume the activities of all agueous species to be well approximated by their
respective concentration in mol L. To further simplify formulas and expressions, the standard

concentration c® = 1 mol L™ is omitted.

Avogadro's constant:
Universal gas constant:
Standard pressure:
Atmospheric pressure:
Zero of the Celsius scale:
Faraday constant:

Watt:

Kilowatt hour:

Planck constant:

Speed of light in vacuum:
Elementary charge:
Electron-volt

Electrical power:

Power efficiency:
Planck-Einstein relation:
Ideal gas equation:
Gibbs free energy:

Reaction quotient Q for a reaction
aA(aq) + b B(aq) = c C(aq) + d D(aq):

Henderson—Hasselbalch equation:

Nernst—Peterson equation:
where Q is the reaction quotient
of the reduction half-reaction

Beer—Lambert law:

Rate laws in integrated form:

- Zero order:

- First order:

- Second order:

Half-life for a first order process:

Number average molar mass Mn:
Mass average molar mass Mw:

Polydispersity index Ip:

51st IChO — OewpnTikA E¢ETaon

Na = 6.022:10%% mol ™
R=28.314JmoltK?
p° =1 bar = 10° Pa
Pam = 1 atm = 1.013 bar = 1.013-10° Pa
273.15 K
F = 9.6485-10* C mol ™
1W=1Js1t
1 kWh =3.6-108J
h=6.6261-103Js
c=2.998108ms™
e=1.6022:10°C
1eV =1.6022-101°J
P=AE x|
n= Pobtained/Papplied
E=hc/i=hv
pV =nRT
G=H-TS
A/G° = —RT InK®
AG°=—nF Ecl®
AG = AG° + RT InQ

o  LCrIor
AFEP
pH =pK, + logm
E=E° —=InQ
at T =298 K, R7T1n1o ~0.059 V
A=c¢lc
[A] = [A]o — kt

In[A] = In[AJo — kt
U[A] = 1[Ao + kt
In2
Kk

2i Ni M;
M = 2iNi
XN M7

M - =
VYN M;
I = My

p Mn




Mep10diko6g Mivakag

Candidate: GRC-3

1 18
1 2
H| 2 13 14 15 16 17 | He
1.008 4.003
3 4 5 6 7 8 9 10
Li | Be B|IC|N|O]|F|Ne
6.94 9.01 10.81 | 12.01 | 14.01 | 16.00 | 19.00 | 20.18
11 12 13 14 15 16 17 18
NalMg 3 4 5 6 7 8 9 10 11 12 Al |Si|P|S |ClI|Ar
22.99 | 24.31 26.98 | 28.09 | 30.97 | 32.06 | 35.45 | 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K|Ca|Sc|Ti|V |[Cr{Mn|Fe|Co| Ni|Cu|Zn|Ga | Ge|As |Se|Br | Kr
39.10 | 40.08 |44.96 | 47.87 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69 | 63.55 | 65.38 | 69.72 | 72.63 | 74.92 | 78.97 | 79.90 | 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb|Sr|Y |Zr |[Nb|Mo|Tc |Ru|Rh|Pd|Ag|Cd|In |[Sn|Sb|Te| I |Xe
85.47 | 87.62 |88.91| 91.22 | 92.91 | 95.95 - 101.1 | 102.9 | 106.4 | 107.9 | 112.4 | 114.8 | 118.7 | 121.8 | 127.6 | 126.9 | 131.3
55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Bafs7n|Hf |Ta| W |[Re|Os| Ir | Pt |Au|Hg| Tl |Pb| Bi | Po| At |Rn
1329 | 137.3 178.5 | 180.9 | 183.8 | 186.2 | 190.2 | 192.2 | 195.1 | 197.0 | 200.6 | 204.4 | 207.2 | 209.0 - - -
87 88 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr |Ralis | Rf |[Db|Sg|Bh|Hs|Mt|Ds|Rg|Cn|Nh| Fl [Mc|Lv|Ts|Og
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce | Pr |Nd|Pm|Sm|Eu|Gd|Tb |Dy Ho| Er [Tm|Yb | Lu
138.9 | 140.1 | 140.9 | 144.2 - 150.4 | 152.0 | 157.3 | 158.9 | 162.5 | 164.9 | 167.3 | 168.9 | 173.0 | 175.0
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac|Th|Pa| U [Np|Pu|/Am|Cm|Bk | Cf |Es |[Fm|Md|No | Lr
- 232.0 | 231.0 | 238.0 - - - - - - - - - - -
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'H NMR

Xnuikég peTaTOTTIOEIG TOU UBpOYOVou (o€ ppm / TMS)

phenols:

alcohols:

alkenes:

alkynes - CH3—CR3 -

amine;:

_ R on

CH3—SiR3Z

amide NH—COR:

__ carboxyllc aC|ds I
- aldehyde _ :ketongs
aromatlcs m : béanzy]ic Cﬂn—CeHs _

110 100 9:0 ~ 80 70 60 50 40 30 20 10 00

21a0epég ouleuéng H-H (o€ Hz)

Hydrogen type [Jan] (HZ)

R>CHaHb 4-20

2-12
if free rotation: 6-8
ax-ax (cyclohexane): 8-12
ax-eg or eg-eq (cyclohexane): 2-5

R2H.C—CR2Hp

if free rotation: < 0.1

ReHC—CR—CRaHy otherwise (rigid): 1-8

cis: 7-12

RH,C=CRHs, trans: 12-18

R2C=CHaHp 0.5-3

Ha(CO)—CR2Hp 1-3

RH.C=CR—CR:Hp, 0.5-2.5

eq = equatorial, ax = axial
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Mivakag paocuarookoTriag IR
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Vibrational mode o (cm™) Intensity
alcohol O—H (stretching) 3600-3200 strong
carboxylic acid O—H (stretching) 3600-2500 strong
=C—H (stretching) 3300 strong
=C—H (Stretching) 3100-3000 weak
C—H (stretching) 2950-2840 weak
_(CO)_H (Stretching) 2900-2800 weak
C=N (stretching) 2250 strong

C=C (stretching) 2260-2100 variable
aldehyde C=0 (stretching) 1740-1720 strong

anhydride C=0 (stretching) 1840-1800; 1780-1740 weak; strong

ester C=0 (stretching) 1750-1720 strong
ketone C=0 (stretching) 1745-1715 strong
amide C=0 (stretching) 1700-1500 strong
alkene C=C (stretching) 1680-1600 weak
aromatic C=C (stretching) 1600-1400 weak

CH (bending) 1480-1440 medium

CHs (bending) 1465-1440; 1390-1365 medium
C—O—C (stretching) 1250-1050 strong
C—OH (stretching) 1200-1020 strong
NO2 (stretching) 1600-1500; 1400-1300 strong
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OeopnTKd | Eojnen | 1| 2 (3|4 |56 |7 | 8| 9 |10/ 11 | Zovoro

pépinpa

T1 Movddeg 314142 |3|2|2]|45|25] 3 | 3 33
6% Tov -

SUVHLOV Bobpoioyia

Mp6BAnupa T1: AtreipoBado rnyddi kai BouTtadiévio

To pépo tov Povt-1,3-dteviov cuyva ypapetor CH,=CH-CH=CH,, énov evaildccovtorl amhol kot
dumhol deopol. H ynuikny tov dpactucotnto dev givor cuopfatn He ovTH TNV TEPLYPOON KOl TO
T NAEKTPOVIO TTEPLYPAPOVTOL KAADTEPO, LLE TNV KOTOVOUN KOTA QKOG TMV TPLOV OECUDV:

C—=—=C=—=—=C==C

1 2 3 4

To ovomuo propel va Tpocopoindel cav éva povodidotato kovti [1D box], émov to niextpdvia

eivon ehevBepa. H evépyeia evoc nhextpoviov mov Ppicketar og avtd o 1D box, unkovg L divetor amd
, Zpz , . . . .

tov Tomo: E,, = ——, émov N &ivar évag pn pnoevikog axképailog optBpdc.

8m,L?’

1. Qo peletnoovpe 500 doEopeTikd pHoviéda. Na 6YEOLAGETE TOLAGYICTOV TO TPIOL TPATO EMITES
YOUNAOTEPNG eVEPYELRG En Y10 KGOS $va HOVTELD YPTGILOTOIOVTOG TO OVTIGTOLYO dtdrypoppc. Na
QOIVETOL ] OYXETIKT EVEPYELOKN O10POPE TOGO LETAED TOV EVEPYELOKMDY EMTESMV GTO 1010 LOVTELOD
660 Kol PeTaéd TV LOVTEAMV.

w w
0 n I I 0 =1
0 d 2d 3d 0 d 2d 3d
Movtého 1 («evromopévor [localized]):............ Movtého 2 («omevromopévo» [delocalized]):

Ta © niextpévia eivar evtomiopéva 6tovg akpaiovg To T NAEKTpOVIK givol amevTomoUEVH GE OAO TO
deopobG Kol avamtocoovial 6 000 Eexmplotd  pdpro ko ovomriccoviar og éva 1D boX, prkovg
1D box, pixovug d. 3d.

51st IChO — OewpnTikA E¢ETaon 8
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2. No Tomo0eT)0ETE TO T NAEKTPOVIA Y10l TO LOVTEAO 1 GTO TPOTYOVLEVO SIAYPOLLLD, GTO EVEPYELOKL
TOUG EMIMEDD KOU VO_EKQPAGETE TNV OAIKN EVEPYEW TOV T GULOTNUOTOG TOL povtédov 1 og
ovvapton pe ta h, me ko d.

E(1) =

3. No Tomo0eT)|0ETE T T NAEKTPOVIA Y10l TO LOVTEAO 2 GTO TPOTYOVLEVO SIAYPOLUD, GTO EVEPYELKL
TOUG EMIMESN KOL VO_EKQPAGETE TNV OAIKN EVEPYEW, TOV T GULOTNUOTOG TOV UOVTEAOL 2 oF
ocvvaptnon pe ta h, me ko d.

EQ2) =

H evépyeia ovluyiog [conjugation energy] eivot 1 OAMKY| EVEPYELD TOV TPAYLOTIKOD T GUGTHLUATOC, OV
aQapEécovpe To dOpoicpHa TOV gvepyEl®Y TV popiov aifeviov, ota omoio vdpyel o 110G aptBudg
NAEKTPOVIDV.

4. No_ek@pdoete Vv evéipyeto ovluyiog AE: tov Bovtadieviov, oe cuvaptnon ue to h, me ko d.

AE, =

Ta povtéda 1 ko 2 givat apketd amionompéva. 'Eva véo Hovtélo avadvetol AETTOUEPDS TOPAKAT®.

5. No oye01d6£TE TPELG AKOUN OOUEG GLVTOVIGUOD Y10 TO BOVTAIEVIO, YPNCULOTOIDVTOC TO GOLBOAM
Lewis.

CH,
HZCN

AouPavovroc vmoymv 1o péyebog tov atdpmv avOpaka, To LOVTEAO 2 TPOTOTOLEITAL GTO HOVTELD 3,
oG &NG:

- 10 véo pnkog tov nyadiod [1D box] eivon L kot exteiveton peta&d tomv tetunuévev 0 kat tov L.
- T dropo. Tov avBpaka Ppickovtor atny TeTUNEVN oTig Oéoeg L/8, 3L/8, 5L/8 wau 7L/8.

INo k60 evepyelokd eminedo N, TOTE 1| T-KLUATOGVVAPTNON divETOL OO TOV TOTO:

Yn() = \/%sin ()

51st IChO — OewpnTikA E¢ETaon 9
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KOL 1] GUVAPTNON TG T-NAEKTPOVIOKNG TUKVOTNTOG Y10l £V GVGTNHA TOL £xel N T nhektpdvia divetat

o7td ToV TOTO:
N/2

p() = 2 Y (I
i=1

O1 T€00gPELG T-KLUOTOGVVAPTIOELS, 01 OTOIEG AVAPEPOVTAL GTO, LOPLUKE TPOYIOKA TOV T GLGTILLOTOG,
amekovifovtol mapakdTo (pe Toyaio 6Elpa)

A B

)
)
;

Y(x)

W(x)
W(x)

6. No KOTOTAEETE TIC EVEPYEIEC TV TECCAPOV T-Kupatocvuvaptioewy (E4, Es, Ec, ko Ep).

7. No ypéwete mo1d and ta 1o tave tpoylokd (A, B, C 1 D), sivar couminpopéva ue nhektpovia
670 PouTtadiévio.

8. Xpnowomolidviog T0 HOVTELO 3, YO VTOAOYIGETE TIC TIHEC TOV M-KVUOTOGUVOPTNCEMY Wn TOV
givanr coumAnpopéveg pe niektpovia otig 0éoeig 0, L/4 ko L/2, yio n = 1 kou N = 2, 6€ cuvaptnon
tov L.

Y1(0) =

51st IChO — OewpnTikA E¢ETaon 10
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Y, (0) =

9. T 10 povtého 3, vo VTOAOYIGETE TIG TIHEG TNG NAEKTPOVIOKNG TUKVOTNTOG TOV T NAEKTPOVIDV
ot1g Oéoeic 0, L/4 kou L/2.

p(0) =

51st IChO — OewpnTikA E¢ETaon 11
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10. No oyed1deeTe TNV T NAEKTPOVIOKT TUkVOTNTO petaly 0 kot L.

8
e T
6
T .
4
e .
2
D o
0 f----—---- ® ® o o -
L 3L 5L 7L
8 8 8 8

11. Nea kazatdtere T0Ug enduevovg deapovg CC (B1, B2, ..., BS) katd ceipd av&avouevov unKoug
YPNOWOTOIDOVTOC TO GOUPOAN =7 <:

B1:
B2
B3:
B4 .
B5:

C1C2 oto uopto tov Povtadieviov
C2C3 oto popto tov Povtadieviov
C3C4 oto popio tov fovtadieviov
CC oto popro tov abaviov
CC oto popio tov abeviov

51st IChO — OewpnTikA E¢ETaon
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Ozopnmié | Epotieers | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | Zbvoro

Mpépinpa ™ \iovase
T2 7% Tov S 1 4 2 3 3 6 4 1 8 2 34

GVVOLOV

Bobpoioyia

MpoBAnua T2: Mapaywyn udpoyovou pe d1AcTTaon vEPOU

Agdopéva:

Ovoia Ha(g) | H0(l) | H20(g) | O2A9)

AH® (k3 mol™) 0 2858 | —241.8 | 0
Se° (ImoltK™Y) | 130.6 | 69.9 | 188.7 | 2052

To poplaxod vopoydvo (Hz) umopel va ypnoomombei g pior evoALoKTikn A0en Yo To KOOGUO TOV
exkméEUTOVV 010E€1010 ToL dvBpoKa. Q¢ ek TOVTOV, amOTEAEL LEYAAN TPOKANGN N UEIMGT TOL KOGTOLG
TOPOYOYNS TOV Kot TNG TEPIPOAAOVTIKNIG TNG EMMTOONG. L€ AVTO TOV TOUEA, 1| O1AGTACT TOV VEPOV
elval pa vroyn e TEXVOAOYia e KAAT) TPOOTTIKY).

1. No ypdwete v 1oootadcuévn ynukn e&iocwon g didomacng tov vypod vepov. To vepd va
&xel oV avtidpacn cvvieieotn 1.

2. Xpnoywomoimvtog Hovo ta Beppoduvapikd dedopéva mov divovtol GToV Mo TAVE TIVOKO, VO
ogitete pe vrorhoyiopovg, €Gv ovth 1 avtidpacn evvoeitol Beppodvuvoptkd otovg 298 K.

Yrnoloyiopot:

H avtidpaon evvoeitar Ogppodvuvapika;

O Nou O Oxn

H d16omacn tov vepod umopel vo, Tpoyuatomombel NAEKTPOYNUIKG ¥PNCOTOIOVTOS 000 NAEKTPOSIN
o€ 0&1vo vouTIKO ddlvua, To omoia eivar cvvdedepéva, pe o nyn (Ew. 1). Tlapdyovror pueoaiideg
aepiov Kot ota dOO NAEKTPOSLO.

51st IChO — OewpnTikA E¢ETaon 13
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(1) (2)

Eiwx.. 1 — Midormoon vepod o€ nlextpoynuiko ororyeio.

3. No ypaweTe T1¢ 1600TOOUIoUEVES UIVTIOPAGELS TOL TPOYLATOTOLOOVTAL GE KAOE NAEKTPHSL0.

1o niektpdoro (1):

10 nAektpdoro (2):

4. Xpnoomolidviag Hovo to Beproduvopikd dedopéva mov divoviatl 6Tov Mo Thve mivaka (1 omd
v epdTNOoN 2), vo vroroyicete (ue 3 dekadikd ynoia) ) Bewpntikh Tun tov duvapkod A,
10 omoio mPEMEL VA €QUPOCTEL avdpesa oto 600 NhekTpddio. Na emrEEETE TN GOOTY GYECT OV
oLVOEeL TO TpayHoTikd epapprolopevo duvapukd HeTa&d Tov NAekTpodinv AEappied 08 oyéon pe ™)
Oepnrtikn T duvaptkod AEn €161 dote ) dadikacio va evvoeiton Oeppoduvapikd otovg 298 K.
Oo. to avTIdpmVTa. Kol To, TPOTOVTa EIval 6€ TPOTLAN KOTAGTACN.

Yrnoloyiopot:

O AEapplied =AEwn
O AEapplied >AEw AEn = ...l V (va ddvoete v amdvinon

O AEapplied <AEm cog e 3 dekadikd ynoio)
Av dev umopeite va vmoloyioete v AEm, va ypnoponomoete v run 1.200 V,
Y10, TOVG ELOUEVOVS DTOAOYIGUODG.

[ewpopatikd, omotteitor vynidtepn Sapopd dSvvopukov, Yo va dwiomaotel To vepo. o o
oLYKEKPIUEVT KAB0d0 amd Pt, ) ehdyiotn amattovpevn dtapopd Suvaptkod AEmin, Yio vo TapatnpnOel
1 SLICTOGT TOV VEPOD, EEAPTATAL OO TO DAIKO TNG 0vOS0V, OTMG PAIVETOL GTOV TOPAKAT® TTivaka.:

Avodog AEmin (V)
IrOx 1.6
NiOx 1.7
CoOx 1.7

Fe,O3 1.9

H dapopd petald tov Tnodv 1ov AEmin kot AEm eival vmedBovn Yo TIG EVEPYEINKES OTOAEIEC TOV
ctoyeiov.

51st IChO — OewpnTikA E¢ETaon 14
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5. No_gk@pdoere v omd6docn ™G 10Y0H0G TOV OTOWEIOVL 7elec (TO HEPOG TNG 1GYXVOG TTOL
KOTOVOADVETOL Y10 TN S1A0TA0T TOV VEPOD) WG cuvaptnon TV AEw kot AEmin . AV €paplooTel 1)
O T évtaomng tov miektpwov pevuatog |, va vroioyicere v amdd00N NG 1GYVOS TOV
otoyygiov, 6tav ypnoponotovvtal Pt og kdbodog kot Fe.0z wg dvodog. Na ypaweTe yio molo
VAKO TOL TTPOTYOVUEVOD TTIVAKO EYOVUE TNV LEYOADTEPT] OTODOCT).

Telec =

AmHo00M NG 1YVOG TOL GTolXElOL, OTAV YpNoLomolovvTol o Pt mg kdbodog kot to Fe203 mg
étvooog:

Nelec = %

[T amotelecpatiky Gvodog:

Av dev umopeite vo, VTOAOYIGETE TNV Nelec, VO. XPNOIUOTOINGETE THY TYLH Nelec = 9%,
YL, TOVG EMOUEVOVS DTOAOYIOUOVG.

Mo, eVOAAOKTIKY TPOTAGT Yo TNV NAEKTPOAVOT TOV veEPOD, gival 1 an’ gvbeiog POTOKOTAAVTIKY
d1doTaeT TOL VEPOD. XPNGILOTOLEL £va NUIY®YO, 0 000G EVEPYOTOIEITAL ATOPPOPHOVTIS PG,

2.0 A
nS SiC
Zr0 T
-1.0 1™ CdS
KTaO3  SrTio3 == MOSCC'S‘* S
0+-4--F--}-° - - 4 | WO3_|Fe2L3___ ~_ ‘E‘H+:"H2
—_ _ = > =
w 3| 3| 3| 3| 3| 3| 3| F] 3T g 2
%10-‘3'-‘3.‘_‘?\4?\!&,03,09“70’4 ol =
" Tel Pyes) BEE2Y M=) BN, BERYSY BN O o] NI ] 02/H20
> — —
> 20 A
3.0 7 —— —— _ I
K -— ‘Ovopa NpLaywyou
40 [ . e AUVARLKO LOOSUVARNG kKaBOSou (Potential of equivalent cathode)
%-—— &: ENaxlotn evépyela Tou dwtoviou yla Tnv evepyomoinon
£
b AUVAULKO L0OSUVANG avOSoU(Potential of equivalent anode)

Eix. 2 — 2ovOnkn evepyomoinong kot dvvauiko 16000vauov RAEKTPOOIOD YLa O10YOPETIKODS NULAYWYODG.
O1 O10KEKOUUEVES YPOLES OVAPEPOVTOL OTO. OVVOULKG, OCELOMWTNS KOl AVOYWYNS TOV VEPOD.
SHE = Ipdtomo dvvauiko vdpoyovou.
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Ewc. 3 — Aprorepoc alovoag: Kotovoun g pons ¢ tawv pmtoviwy amd Tov A0 6€ GOVAPTHON UE TO
unkog kduarog. Porn pawrtoviwv eivai o opiQuos pwtovicwy mov gTavovy 6Tov HULAYWYO OVa. HOVEIO,
EMPAVELOS OVA [LOVAIQ. Ypovov. O 0ed10¢ AEovag Kai i O10KEKOUUEVY Ypouun: n abpolatiky pon
PWTOVIOWV (TT.). TO KAGGUO. THS POHS POTOVIWY TOD EYOVY UIKPOTEPO UHKOS KOUATOG).

6. No vmoloyicere 10 KAAGUO TNG PONC POTOVI®Y, amd TOV N0, To 0TTOi0. POTOVIN, UTOPOVV Vo,
gvepyomomoovy Kabe &va amd tovg Muoyoyovg: TiO,, CdS, Si. No_Kotaypowsete OAeg TIig

e€10MGELC KOl TIG LOVADEG, Ol OTTOIEC YPNCIUOTOLOVVTAL GE OVTOVE TOVG VITOAOYIGHOVG,.

Ene&nynon / vroloyiopoi:

51st IChO — OewpnTikA E¢ETaon
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K\dopo xotd
TPOGEYYIoN
TiO; %
Cds %
Si %

H evepyomoinom evdg npaymyov odnyesl og dapopomoincmn Tov EMPOVEINKOD SLVOULKOD, DOTE Vo
umopel va AEITovpyNoeL gav va, givatl 000 NAEKTPOSLA LE SL0POPETIKE SVVOLLIKA.

7. Xpnowonowdvtog ta dedopéva amd v Eik. 2, va_smhééete, omd TNV TOpaKAT® AioTo, Tov/Toug
nuaywyo/ovg, o omoiog dtav gvepyomoindei pmopei va dpdoetl 1060 m¢ Gvodog 660 kat g KaOodog
Yo TNV avTidpacn SdemacTg Tov VEPOD.

Ozro, O ZnO O Tioy 0 WOs3
OCdS O Fe2O3 O CdSe O Si

8. No ypawere tOV YNUIKO TOTO TOL MUWY®YOV, 0 omoiog dpa ¢ kBodog Kol WG Gvodog, Kot
OVOLPLEVETOL VO EIVOL O TTO OTOTEAEGLOTIKOG GTN O1A.0TACT TOV VEPOL, KAT® amd deSOUEVT] NALOKTY
QOTEWVOTNTA.

[Ipdopata, éxer pehetBei n €éxkhivon Ha kot O, dtav o nuiaymyds axtivoforeiton pe nAMokd emg og
T=25°C o€ Pam. Metd and mipodo ypdvov 1 dpag, At=1 hr, o dykog tov mapayouevov Hx(g)
petpnonke kar frov V =0.37 cm®. H 1oy0¢ tov mpoonintoviog ¢otog eivar P =1.0 KW m2 kot
YPNOLOTOIEITAL OTONAEKTPOSI0 emipoveiog S = 16 mm?2,

9. No vToloyiceTe TNV AmOO06T TNG 10YV0G, Mdirect Y10 TN LETOTPOTY).

Ymoloyiopol:
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Ndirect = %

Av dev umopeite va VTOAOYITETE TNV Mdirect, VO XPHNOIUOTOINGETE TV TN Ndirect = 10%
YL, TOVG EMOUEVOVS DTOAOYIOUOVG.

Ba ovykplBodv ot dVo HEBOdOL PETATPOTNG TNG MMOKNG EVEPYEWNG GE VOPOYOVO: M am’ evbeiag
(PMTOKUTOAVTIKT KO 1] EUUEST POTO-NAEKTPOAVOT] TOV GLVOVALEL Eva PmTOPOATHIKG GTOLYEID Kot Eval
niektpodlnTikd otoyeio. H anddoon tov ootofoAtaik@v otolyciov, Tng ayopds, sivolr mepimov
Tpanels = 20%.

10. No._ovykpivete 711 amodocel; Tov dV0 UeBOO®V Tdirect KOL Tindirect, YPTOLOTOIDVIOG G
niektpdoo Feo03 kot Pt yio v nAektpoAivon.

Yrnoloyiopot:

O Ndirect = Mindirect O Ndirect ~ Hindirect O Ndirect < Tindirect

51st IChO — OewpnTikA E¢ETaon 18
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OcopnTiké | Ephmon | 1 | 2 | 3 | 4 | 5 | 6] 7] 8] 9| 10] 11 | 12 | Zovero
“""%"”“ Movidec | 1 | 3 | 3 | 3| 4 | 2|7 121234 6| 40
5% Tov | Bygonoyia

ovvéArov

MpoBAnua T3: Ava@opIiKd ME TOV XAWPIOUXO ApYyupo

Agdopéva aTovg 298 K:

PKs1(AgCl) = 9.7 ko pKs2(Ag2Cr0O,) = 12

T1abepd oynuoatiopod tov copmidkov [Ag(NHs)a]*: £ = 1072

Avvapkd 0Egd00vaymyng o€ oXECT UE TO TPOTLTTO NAEKTPOSI0 TOL LOPOYOVOV:

ITpotumo duvouikd ofsdoavaywyng Tov Ag/AQ(s): E°(AgT/Ag(s)) =0.80 V

Qoawvopevikd  duvapukd  ofedoavaywyic  tov  O2(aq)/HO (ag) (oto  Bolacowd  vepod):
E'(O2(agq)/HO (ag)) =0.75 V

Mépog A: Anosnaopata omd Eva padnpe ynueiog Tov Louis Joseph Gay-Lussac

Ta mapaxdto orocmdopote amd évo uddnuo ynueiog tov Louis Joseph Gay-Lussac (I'dAAog ynuikog
Kot puotkde, 1778-1850) avapépovtal 6g 0plopEVES 1O1OTNTEC TOL YAMPLOVYOL apYHPOUL.

Andonacpo A: “Oo WAC® TOPA Y10 TOV YA®PLOVY0 APYVPO, Evo AgVkd oteped. AauPdvetal evkoia
Ue TPocHnNKN VIPOYAMPIKOV 0EEOC GE VAATIKO SLAAV LN VITPIKOD apyvpov.”

Amodoracpo B: “Avtd 1o dhag gival dygvoto Kabmg eival adidAvTto.”

Amobonacpe C: “Avt n évaoon givol evieddg adtdivtn t660 o aAkoOAN 0G0 Kot 6€ 0&€a, EKTOG Ao
T0 TVKVO VOPOYAPIKS 0&D GTO 0Toilo dreAvETAL EHKOAN.”

Anbonacpe D: “And v GAAN mAevpd, 0 yAwplovyog Gpyvpog ival Wdiaitepa SLaAVTOG GE VOATIKO
Sl appoviog.”

Anodonacpo E: “Xt cvvéyelo, umopodue va gtiaEovue Eova yAmplovyo apyvpo mpochitoviog Eva
0&V, to omoio avtidpd pe Ty oppwviao,.”

Anodonacpo F: “Av ypnoonomoete €vo, wmoA amd oot yuo va eEatpioete alpopd 0aAacevo vepo,
0o mapaybei axaboapto yYAmprovyo VATPLO, AVOUEUEYUEVO UE £Va, AEVKO GTEPED.”

1. Amodcmoopa A: No ypawete v 1oootadpuopévn ynuikn eéicwon oynuotiopod tov AgCI(s).

2. Amnéomaopa B: No vmwoloyicere t Srtahvtotnto tov AgCI(s) 610 vepd otoug 298 K o mol L2,

Ymoloyiopol:

S = mol L
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3. Améomacpa C: Xe éva ToADd Tukvo dtdAvpa 16vTov yAmpiov, oynuatifeTol éva KaAd kabopiouévo
ocoumloko pe otorelopetpio 1:2. Xtov akdilovbo mowotikd dEova (6mov 1o pCl avédvetor amod
aplotepd Tpog ta 0e€1d), Vo TOTOOETNGETE GE KAOE TUNLO, TIG YNUKES LOPPES TOV apYOHPOV TOV
EMKPOTOOV (1] VIAPYOLV, Yo Ta 6TEPER). No, unv cvopmeptldfete Tig oprakég (axpaieg) Tyuég pCl .

—
-

pCl = —log[Cl—]

Amobonacpe D: Otav mpootebel appovio otov yhopodyo dpyvpo, oynuotifetor €va KoAAQ
Ka0oploLEVO GOUTAOKO LE GTOLYELOUETPIN .

4. No_ypowere ™V oootobuicpévn ynukn egicworn obvbeong tov coumhdkov [Ag(NH:)a]" and
YA®PLOVYO GPYVPO KOl CUUMVIC KOl VO DTTOAOYIGETE TV avTicToLyN oTadEPH 1IG0PPOTIOG.

Xnun e€lowon:

Ymoloyiopoi:

K=

Edv dev umopéoare va vmoloyioete v tiun e K, 10te va ypnoionoinoete oo vwoAoiwo
mpofinue Ty Ty K = 107

5. TIpootifeton appwvia g 0,1 mol yhopiovyov apydpov og 1 Aitpo vepod émg dtov eEapaviotel
TApoc to ilnua. Exetvn ™ otypn, [NHs] = 1.78 mol L. Na mpocdropicere ) ctoryciopetpio
TOV GUUTAOKOV, OYVOMVTAG TNV EXIOPUCT TG OPOi®CTG.

Yrnoloyiopot:
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6. No ypawete TV 1coctabuopévn ynpikn e&icmon mov avaeépetal oto andcrmacpa E.

7. To Bahacowvo vepd eivar erappdg Pacikd kot mAodolo oe o&uydvo. Xe avtég TIC GuVONKES 0
petaAlikds apyvpog avdyer to Oz Na_ ypawere v 1cootabpucpévn ynuikny egicmon
GYNUOTIGUOV TOV GTEPEOD OV avaPEPETAL 610 amdomaocpa F. O cvviedeoc Tov Oy va givon 1.
Na vroioyicere T ot00epd 10oppomiog oTovg 298 K.

Xnukn e€lowon:

YnoAoywopot:

Mépog B: H pé6odoc Mohr

H pébodoc Mohr Baciletar oty oykouétpnon tov ClI~ ue Ag™ moapovoia ypoukod koiiov (2K,
CrO4*). Ze dyxo Vo =20.00 mL evoc doddpatog yhoplodyov vorpiov dyvootng cvykévipmon Ce
npootifevion  1peig  otayoveg (~ 0.5mL) Swidpotog K:CrOs ovykévipwong mepimov
7.76:10° mol L ™. Avtd 10 diddvpa oykopetpeitan otn cvvéyeta pe vitpikd dpyvpo (Agt, NOs) pe
Cag=0.050 mol L™, kot oynuatileton dpeca éva oteped A. ‘Eva kokkwo ilnuo (oteped B)
eppavifetar og Vag = 4.30 mL.
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8. No__ypawere 11 1ooctafuiopévec ynuikég eSlomoelg Tov  OV0  avVTIOPACE®MY OV
TPOYLOTOTOLOVVTOL KOTO TN O1ApKELD TOV TEPAUATOS. N VTOAOYIGETE TIG OVTIOTOLEG OTOOEPEC
1GOpPOTHaG.

K°1 =
K =

9. No TovTomoMGETE T0 GTEPEC.

Y1eped Al

Y1eped B:

10. Na_vmohroyicere v Gyvootn cvykévipwon Cc tov yAwoplodyov 10vieov, 6To JdAvud Tov
yAoprodyov vatpiov.

Yrnoloyiopot:

Cal = mol L1

Eav dev umopéoaze vo, vmoloyioete v tiun Cel, 1018 VA YpHoIUOTOIGETE TTO DVTOLOITO TPOLANUO. THY
s Cer = 0.010 mol L™

11. Na voloyicete Tov Ay 1610 OYKO Vag(Min) yia tov onoio apyilet n katapvdion tov AgCI(s).

Ymoloyiopol:
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Vag(min) = mL

12. No vroloyiceTe 1 GLYKEVIPOOT TOV YA®PLOLY®V 1OVIOV ToL omtopévouy 610 SEAVUN [Cl ]res
otav apyilel n xotafvoion Tov ypopkod apydpov. No SLEVKPIVICETE Y1OTL T0 YPOUKE 16VTa
CrO4* eivar évag kahdg SeikTng Yo Tov TPOGSIOPIGHO TOL GLYKEKPIUEVOD 1G0SVVALIOL GHuEiov
NG OYKOUETPN oG, GLYKpivovTag 00 TIHES.

YnoAoyiopoi:

[Cl ]res = mol L™

To 16vra CrO4* eivon évag kakdg Seiktng TpocdlopiGHoD ToV 160SVVaLOL cnueiov it
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OzopnTIKO
pépinpa
T4
7% tov
GLVOAOV

EpoTiceig 8 | Zbvoko
Movédeg 12 50
Boabuotoyia

MpéBAnpa T4: A6 TO HTTaAPOUTI OTNV AVAKAAUWN TOU Iwdiou

Tov 19° acuwva o I'dhrog emyyeipnuatiog B. Courtois eidikedtnke oty mapaymyn vitptkod aiatog A
(Ma(NO3)m), ta omoia xpNGIHOTOOVVTAY GTNHV TOPAY®YY] UIAPoLTION. Apyikd 1 ovcio A gloaydtav
and v Aocio, 0AAG petd mapaydtav oamd to virpikd dhag B (Mg(NOs)n), pe o avtidpoon
aVTIKOTAGTOOTG LE TNV ¥pnon g ovsiag C, 1 oroia Aappavotay amd GAyec.

1. No ypaweTe Toug YNUKOVG TOHTOVG TOV VITPIKOY oddtov A kot B, av yvopilete 6T givar dvudpa

GAata pe olkdito 1 adkorikn yaio (Ma ko Mg). ‘Eva and ta. 600 vitpikd dloto mepiéyel Aryotepo
9 + 3% w/w mpoopigeg. H
TEPLEKTIKOTNTA TOV detypdtov Tov Ma kot Mg og pétairo givan 38.4 % wiw ko 22.4 % wiw
avtiotorye. No KOTaypaweTE OAOVS TOLG VITOAOYIGLOVG GOG, Y10l VO OTNPIEETE TNV AMAVINGCT GOGC.

amd 1% wiw pn petoadlhkég mpoouielc evd to dAlo mEpIEXEL

Ko B:

51st IChO — OewpnTikA E¢ETaon
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Mo v mapackevny tov A, mpootédnkay 262.2 g otepeng ovoiog C o éva dtdAvpa mov mePEyet
442.8 g g ovciag B. To B Bpioketar og mepicoeia. apdyovrar 190.0 g Agvkov npatog D, ta omoia
amopakpovovtal pe dmbnon. To dnOnua e&atpiletor kot o mapayopevo ateped piyua E Beppaiveton
uéxpic 6tov 1 palo tov detypatog mapapeivel otabepn (mepiéxel povo vitpwdn NO27). Katd
Oéppaven Tapdyetat Hovo Eva aéplo, To omoio givar To o&uyovo ko £xet 6yko 60.48 L atovg 0 °C ko
1 atm (to udp1o Tov 0&VYOVOL GUUTEPLPEPETOL MG LOAVIKO 0EPLO).

2. Noa vmoloyicete ™) cvotacn % W/W tov piypatog E Bewpdvtog Ot Tepiéyet povo tig ovoisg A
kot B ko kaB6rov mpoopi&els, kat 6t 1 ovsio C moparapfdvetal og dvodpn pLopen.

% wiw A: kot %o wiw/B:
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3. No ypéwete tovg yMpKods Tomovg Tov ovoidv C kor D kot va_ypawete v 1cootafpicpévn

e&lomon peta&d tov B kot C.

C:

Xnuikn avtidpaon peta&d B ko C:

ko D:

51st IChO — OewpnTikA E¢ETaon
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To 1811, 6tav o Courtois epyaldtav pe TIg GTAYTEC TOV QAY®V, TOPATPNOE OTL TO. YAAKV doyEeia
KOTOGTPEPOVTAY TO YpNyopa amd 0Tt cuvifwe. Kabog peietovce avtd 10 Qavouevo, 1 YOTo ToV
UTNKE GTO EPYOCTNPLO KOl £YVGE TO SLOIAVUO TOV TUKVOL Beukol 0&€0G 0TS amoENPAUEVEG GTAYTES
TV ahyov: ExAvOnkay apécmg 1dvdelg atpol amd to doyeio (1, to Betikd o0& eivon o&gdmtikn ovoia):
10 o0 (l2) poMg eixe avakolvEdei! 1o 1010 opehotav n dfpwon tov yarkod (2). Enedn 10
1010 glyxe peydAn ypnon oty wrpikr, o Courtois avoie Eva véo epyooTtacto, yio va To mapayel oo
™V avtidpacn Tov yAwpiov pe Tig diyes. (3).

INuepa, 1o 1do Tapdyetar pe dHo ovvora avtwdpdviov (NOs -, 17, HY) (4) 1 (103, I, HY) (5).

4. Na ypawere T1G 1600Ta0 o UEVES EE1I0MGELG Yia TG avTidpacelg 1-5.

1

H dwivtomta tov 1wdiov oto vepd eivar TOAD pikpr], oAAG av&avetal onuavtikd 6tav Tpootedoldy
wd1ovya WOvTa. Zynuoatifovtal wvta , 6ToG To TPUMSL, 3!

I(aq) + I2(aq) = 1s(aq) (6)
H ooppornia.  (6) pmopei va peretBel pe ekyoion tov |z pe ) xpron diyhwpouedaviov. tnv
npoypatikotTa ta I~ ko I3~ dgv dodvovion oe opyavikovg dtodvteg, eved to o dahvetal, Kol KOTd
TNV EKYOAIOT TOV, 1] CUYKEVIPM®GT] TOL TN GAoT Tov dyAwpopedaviov glvar 15 popéc peyardtepn and
TN GLYKEVTIPWOGT) TOV, GTO VEPO.
‘Exel mpayuatomombei 1o axodiovbo meipopa. Mo v €totpuacio Tov apyikod S0ADUOTOC, UEPTKOL
KpvoToAhol oTepe0y wdiov doAvoviar oe 50.0 ML vdotikod SoAVUATOG 10d00YOV  KaAiov
(0.1112 g). Xt ovvéyeia mpootibevrar 50.0 ML Suyrwpouebaviov kot o piypo avokwveitar vrova
pEYPL va. eTdoel o€ 1oppomia. MeTd 0 dlay®PoUd TV dVo Ppacewv, 1 kdbe Pdor oykopeTpeitan
Topovcia apvlov pe TpodTvmo didivpa Belobeukod vatpiov, To omoio éyel mapaybei and (14.9080 g
nevtaévudpov Beglobeukon vatpiov og 1.000 L dwoddt). Kataverddnkav 16.20 mL (opyavikn @don)
kot 8.00 mL (vdatikr edon). H dadikacio maploTaveTol oynUoTikd To Katm:

S,0.2 TIPOCONAKN
23 apUAou OyKOUETPNON UEXP! TO
2 Aiyo TTpIv To 4 - = 6 TEAIKO onueio
, TENIKO Onpeio \ 8
+CH,CI SlaxXwpIoHog YdaTikA pdon
ApXIKO 2= QaoEwv
O1dAupa
J opyaviki edaon 9
N TTPOCONKN
$205° apUAou

3

7 OYKOUETPNON MEXPI TO
Aiyo 1TpIv TO TENIKO onueio
TENIKO onueio
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s 7 <| [ g g| [ < > ‘| [ < >
Blue Dark Brown Yellowish Yello- CLess
Brown L Pink J Blue LDk purplg Dk Purple CLess LPink ) wish kCLCSS ]

a b c d e f g h i

CLess = coulourless Dk = dark

a Brown=«a@é, b Blue= pmhe, Pink= po{ ¢ Dark blue = oxobpo umhe, d Brown= kagé, e dark purple= okovpo uhdec,
f Cless= dypoupo, g Yellowish = kitpwvo, Pink= pol h Yellowish = kitpwo, i Cless= dypwpo, Cless= dypwuo

5. No_ovtietolyicete o fripoto e d10d1Kaciog 6To To Tave oyfue pe éva and ypaupoto (a—i),
TOL OTCOT0L OVOPEPOVTOL GTO, YPDUOTO TOV SOYEIDV.

Brjua Ewéva doyeiov

1

OO |N OB |WIN

6. No ypdwete T1c 10ootafuicpévee e€loMOEIC Yo TIC 00O TOAVEG ¥MUKES OVTIOPAGCELS, KATH TN
SLUPKELD TNG OYKOUETPNONG TNE VOOTIKNAG PACNC, UETOED TOV SLOPOPETIKAOV LOPODY TOL 1miov
ka1 Tov Ogt00euov vatpiov.

7. No_vmoloyicere ™ palo T0L 1030V TOV YPNGUOTOMONKE Yo TNV TOPUCKELT] TOV OPYLIKOD
oA UaTOG,
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m(l) = g

8. Noa vmoloyicete T ot0bepd 16oppomiag K yio tnv ynuikn wwoppomio e avtidpaong (6).
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Oz Tkd | Epmen | 1 | 2 | 3 | 4 | 5| 6| 7| 8| 9 |10]11]12]|EN
Mpoépinpa Ao
T5 Movadeg 3 4 4 2 5 5 4 3 5 2 2 2 41
8% Tov Bobpoiroy
GVVOLOV i

MpoBAnua T5: ZoptrAoka alwRevioAiou pe B-KUKAODESTPIVN
Yida 10 GXT][.IGTIO'[Jé VOVOUTYOVOV

Ot voavounyavég eivor poplaxég oUEG, Ol OTTOIEG EMTPETOVV T UETATPOTN HOG TNYNG EVEPYEWG GE
VOVOKIVIOELS Yo O1ApOpeS €QOPUOYEG Ommc M petaopd eoppdkov. Ilapa moAréG vavopmyaves
XPNOWOTO00V TOV 160UEPITHO TV almevacewy (R-N=N-R”) pe v enidpacn axtvopfoliog.

1. No _oyeddoete ta otepeoicopepn Tov alwPevioriov (HsCe—N=N-CsHs) kot vo_cyedrdoete ™
YPOpUN HETAED TV 600 MO OMOUOKPUCUEVOV aTtOp®V Tov dvBpaka. No cvykpivere Tig 600
anooTAoelg (Airans Kot deis).

trans cis
Xoykpion: dtrans dcis
NH,
NH,
COOCH
as
/ A N o)
HOOC COOH
M
\
N
P Q

Eix. 1 — IiBova ovtiopovea yia ty oovBson tg M.

2. H M punopei va napackevoaotel oe dVo otddio amd omdd ovidpovra (Ewk. 1). No smlé€ere
avaueoo and to tpotadivra aviidpmvta (N péyxpt Q) avtd, ta omoio propovv va cuvbiécovy ™ M
ue peydAn tomoekiektikotnto. To vitpddec vatplo oe Yyoypd v3OTIKO SLdAvud VOIPOYAMPLKOD
0&£0G YPNOUOTOIEITAL MG AVTIOPACTHPIO GTO TPDTO GTAJIO TG TUPUCKEVTG.

Avtidpovroa Ko

51st IChO — OewpnTikA E¢ETaon 31




Candidate: GRC-3

MpoodiopIoPOg TG OTAOEPAG OXNMATIONOU K

H B-xukhode&tpivn (C, Ew. 2) egivan éva kokhkd entapepéc g yAvkolng to omoio umopei va
oynuotiost ovpmioko gykietopot (inclusion complexes) pe almevooelg. Ttic epotioelg 3 émg 6, Ha
TPocdlopicovpe PaoUATOcKOTIKA TN otafepd oynuaticpov K mov avaeépetol 6To GYNUATIGHO ToV
cLUTAOKOL EYKAEIGHOV CMyrans 010G amekovileton otny Ew. 2.

\ Kt
+ N N\ —_— N
O N\ ROR o
N
HOOC
HOOC

C Mtrans CMtI’anS
Eix. 2 — Zynuotiouog ooumdorov eykieiopot CMyirans.

[Mopackevdletor pio oepd dStohvpudtov pe avapeien g C kot 1ov Myrans o€ d1dQopec avaloyieg, £161
hote va Exovy apyikéc ouykevip®oelg [Clo kot [Mirans]o. H [Mirans]o €ivan i) 6100 yio 6Xa tar Stodvpoto,
evod N [Clo dapépet. TTapakorovdncule, 68 GUYKEKPIUEVO UNKOG KOUOTOG, TNV UETOBOAN TNG TIUNS
mg dpopdc oty omoppoéenon AA, peTo&d TOV amoppoPNcEDY TOv KA SLIAVUATOG KOl TOL
dtodvpatog mov meptEyel HOVO Mirans. Ot poprakoi cuvteleatés amoppogpnong twv CMyirans kot Mirans,
oLUPoAilovToL Ue ecmirans KO Emtrans, OvTioTOrya. To L givan To piKog tng ontikng Stodpopng HEca amod
10 dgiypa. H amoppdenon g C (ec) eivar apeintéa.

3. No amodsilere 0Tt AA= @ [CMyrans] Kol VO_EKQPAGETE TO @ 6 GYEON UE TNV/TIS YVOOTH/EG
otabepd/éc, mov cag Exovv dobel To TAVE®.

AmdéeiEn:
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4. No_amodsifere 011, 6tav 1 C eivor o modd peydin mepicoeia o€ oyéon ne 10 Mirans (.. [Clo >>
[Mrans]o), 1 ovykévipmon g C pmopei va Bempnbel wg otadepn, [C] = [Clo.

Amdoeién:

5. Noa amodsilete 611, 6tov N C givar og moAD peyddn mepicoeio g oyéon pe 10 Mirans (.. [Clo >>

[Mtrans]o), toxbet AA = « - % Ko Vo EKQPACETE T0 ff o€ cuvdpTnon Tv/Tic otobepd/ec, Kot
t 0
TV/TIC OPYIKT/EC GUYKEVTPMOTY/ELC.

AmdéeiEn:
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6. Na vmoloyicetre Vv K; ypnoipomoudvog Ty Topakdto neipopotikny kopmoin (Ew. 3).

20

18 | Z (1000, 17.2)—

‘ ,,,./,.,,,.
‘ ‘ ,,..,,.,r,.,,
2 - ,.,,,,.

10 | -

1/AA

, TSy (100, 4.2)

T T T T T
400 600 800 1000

1/[C], (L/mol)
Eix. 3 — E&lién wov LIAA wg ovvaptnon tov 1/[Clo.

T T
0 200

YnoAoywopot:
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MpoodiopIiopog TG OTABEPAG OXNUATIONOU K.

Y1ic epotoelg 7 €og 9, Ba mpocdiopicovpe T otabepd oynpaticpod K, n onoia avagépetal 6to
OYNUOTIONO GUUTAOKOL gYKAEIOHOV pe TO Mcis, CMcis, pehetmvtag v Kivntikn tng avtidpaons. ‘Eva
delypa to omoio mepi€yel pOvo Mirans okTIVOPOAEiITOL, Ko TOPAYEL Hio YV®OT mocotta Mcis, TO
[Mecis]o. Metd to Mecis (eEAe00epo 1 evopévo 610 GOUTAOKO EYKAEIGHOD) pE BEPLOVOT IGOUEPIDVETOL GE
Myirans. v amovcia g C, 1 woopepeinon akorovdel kivntikn mpdmg TaENs pe otabepd Ki. Oleg ot
woppomieg cvumhokonoinomng eivat TayvTepeg amd v wouepeimon. Ta oTdda Tov akorovBovvral o
avtd 1o melpapa eaivoviat oty Ew. 4.

O, K
e N = N
\\N
COOH
COOH
C

M CMjs
K.
C+ Mcis - CNIcis
kl kz
K,
C+ Mtrans - CMtrans

Fig. 4 — To otdora 1oouepeiwons e Meis mapovaia e C.

H taydmto katavaloong r thg olkng moodmrag Meis (eAevBepng 1 cuvdedepévng) opiletat og:
r= kl[Mcis] + kz[CMcis]

IMepapotikd, 1 r eaivetor vo akoAovOel o Kivntikn mp®dTng Tééng ue otadepd todtnTag Kobs:
r= kobs([Mcis] + [CMcis])

, \ +8k5[C . .
7. No_omodeilete 011 kops = y1+K ?é]] KOl VO_EKQPAGETE TO ¥ KOL J GE GUVAPTNGON HE TN/TIig
C

Yvooth/ég otabepd/éc.

Amodeiln:
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8. No emé€ete o mown/ec KoTdotaon/gig 0 xpovog Nulong tie, o omoiog avtiotot el 610 Kobs
exepaleTon amd Tov TOTO:

In2

ti2 = 5 (1 + K.[C]p) divetar 611 [Clo >> [Mcis]o. No ovpmeprhaBete oty amdvinon cag,

OAOVG TOVG VTTOAOYIGHOVG.

ooono

Amdoeén:

ITold apyn wopepeimon tov Meis péca 6TV KukAodeETpivn
[ToA0 apyn 1oopepeinon Tov EAeO0epov Meis

To CMis gtvot moAd otobepod
To CMitrans gtvor ToA0 ctobepd

9. Beopovtag O6TL WYVoLY Ta dedopéva TG epdtNnoNg 8, va mposodwopicete v K and v evbeia
Talvopounong [linear regression], ypnoyomoidvog ta mopakdto dedopéva. H evbeia pmopei va
KOTOOKEVOOTEL EITE YPNCILOTOIDOVTOG TNV VITOAOYIGTIKY unyovn €ite va e€aybel amd ™ ypapiky

TOPAGTACT).
[C]o (moI Lfl) tio (S) [C]o (moI Lfl) tie (S)
0 3.0 3.0-10°° 5.9
1.0-10* 3.2 5.0-10°° 1.7
5.0-10* 3.6 7.5:10°3 9.9
1.0-10°3 4.1 1.0-1072 12.6
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E&iomon gvbeiog maivopdunong:

Kc =

51st IChO — OewpnTikA E¢ETaon

37




Candidate: GRC-3

ZNMROTIGUOG VAVOUT Y OVOY

7\_‘ 1) hv
— e 4w
*7_, azobenzene (trans)

*)  azobenzene (cis) O:O

Ec. 5 — Midoraon evog ovumdokov eyrleiouod alwpfevioliov koi koklodeltpivyg ue 1oouepeicwon,
TOPOVGIO. PWTOG, § OTOL0 UTOPEL VO ETITPEWEL TH UETAPOPE. uiag ypwotikns (yrpilol kbkdor)

Mia 6N évoon tov almPevioriov (yio v omoia Ke << Ky), Bpioketol apyikd otnv trans popen, €xet
owvdebel opolomolikd og 0&gidio tov muprtiov (Eiwk. 5). Ot mopot tov 0&eidiov tov mupitiov yepilovroat
ue po ypootikn (podapivn B, yipilotl kbkhot otny €ik. 5). Me v pocOnkn g C, oynpotiCeton Eva
COUTAOKO EYKAEIGUOV, TO OMOi0 (PPACCEL TOVG TOPOVG KOl OV EMTPEMEL TNV amMEAELOEP®ON NG
YPOOTIKNG.

10. No_emAéEete T1C Mo KatdAAnAeg ovvOnkeg (LOVO pia ETAOYT) £TCL MOGTE 1| YPOOTIKT, 1| OTOia.
elvar eykAPiopévn péso 6Tovg TOPOVG, 01 0TTOioL TOPOL VOl EPAYLEVOL AOY® TNG TAPOLGING TNG
C, va umopei va amehevfepwbei udvo pe axtivoBornon.

Ki>>1

Ki>> 1k Ke<<1
Ki/ Ke<<1

Ki>> 1k Ke>>1
Ke<<1

ooooao

H oxovn almPevioriov-o&ediov tov mupttiov, YEUATN HE YPOOTIKY EWCAYETOL OTN YOVIOL MG
koyelidag (Ew. 6), pe tpémo dote vt  okOVN vo unv pmopei va g1oélbel oto dtdAvua. H oxdvn
aKTivoPoAgital pe g PAKOLS KOUATOG A1, 1 omoia Tupodotel TNV AmEAELOEPOOT TNG XPDOOTIKNG ATO
tovg mopovg. (Ewk. 5). Ta vo mapakolovbncovpe avti v ameAevfépmon HE PACHOTOCKOTIO
aToPPOPNONG LETPOVLE TNV ATOPPOPNGT TOV SWWADLOTOC GE UNKOG KOUOTOGC A 2.

270 nm 330 nm 550 nm

| J‘

m | (e ~

hV1
— | 00

250 300 350 400 450 500 550 600 650
A (nm)

Eix. 6 — Apiotepd: meipopotiky o16toln, 1 omoia xpnoywomoiEitor atny Topokxolodonen e
anelevbépwaon e ypwotikig. Ael1a:paouo aroppopnons tov trans-alwpfevioliov (cvveyne ypouur),
cis-alwPevioio (ypouus ue teleieg) kar podouivy B (draxexouuévy ypouuy).
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Candidate: GRC-3

A= nm

12. Na vmoloyiceTe TO 2.

Ao= nm
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OzopnTikd Epdton 1 2 3 4 5 6 7 8 9 | Zbvoro
mpopAnpa T6 [ \iovasec | 4 | 4 | 5 | 3 | 10| 2| 9| 6 | 5 | 48
8% 10V

Bobpohoyi
GUVOLOV aBporoyia

MpoBAnpa T6: XapakTnpIoPOg €VOG CUHUTTOAUMEPOUG KATA
ouoTadeg (block-copolymer)

Ta cvpmolvpepn xatd cvotddeg [block-copolymers], mov AauBdvovtar pe cbhvdeon dSaPopeTiKdY
nolvpepodv (blocks), £xovv povadikég W16tTeg, OTmMG TV KAVOTNTA QVTO-0pYAVOONS. XE 0VTO TO
TPOPANUa, peketdtar 1 oOVOEST Kal 0 YopaKTNPIGUOG EVOS TETOL0V LAKPOLOPIoV.

Merétn g TpdTNS ovetadag (block)

0
HZN/\’< \/>OCH3
n
1

Y10 mpmTo uéPog, Oo peletnoovpe 10  VOOTOSIAVLTO opomoAvuepés 1 (a-methoxy-m-
aminopolyethyleneglycol). To edopa *H NMR tov 1 (DMSO-ds, 60 °C, 500 MHz) mepihapBavet Tig
TOPAKATO KOPLOES:

‘Evoeién | o (ppm) Eppadd emeaverog kopvig
a 2.7* 0.6
b 3.3 0.9
c 3.4 0.6
d ~35 133.7

Hivaxag 1, *rapovsia D0, n kopvey aro 2.7 ppm elapavilerou.

1. No ypéwete ota mopoakdto miaicto, To yphupoto (a, b, ¢, d) tov IMivaka 1 Tov avagépoviol ota
avtictoryo v3poydva TV kopLP®Y Tov 'H NMR.

O O IZIIZID

H.  H H [
2 <
/
H

H HH H
O 0O oo O
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2. No_gkepdoere t0v péco Pabud moAvpepiopod N ®¢ cvvdptnon Tov euPadod EMPAVELNS
oAoxkAnpwong AoczHa ™G Kopueng tov NMR g emavarapfavopevng povadag kot tov eppadov
g empdavelng oAokAnpmong Aochz g kopueng Tov NMR g tediknc opddog peburiov. Na
vroroyiceTe O N.

n=

Eav dev umopéoare vo, vmoloyioete 1o N, t0t€ va ypnoiuoromoete v tyun N = 100
oto vroioiro TPofinua.

Melétn evig dsvetadikov (diblock) sopmoivpepoic

H obvBeon pag devtepng ocvotadag (block) tov cupmoivpepoig amd o avtidpacn tov 1 pe 1o 2 (-
(benzyloxycarbonyl)-lysine N-carboxyanhydride). Avto mopdyet to cupmolvpepés katd cvoTddeg 3.

e
_N o)
DUUS s B & s
H NH\n/O g
o=<o 5
o)

2: C45H4gN,05, 306.3 g mol™”

Cbz- ©Aoj\’£

3. No ypaweTe T0 EVOIANECO TNG AVTIOPACNS TOV TAPAYETOL GTO TPMTO GTAS0 TNG TPOcONKNg Tov 1
o010 2. To dgbtepo GTAd0 TOL PUNYOVIGHOL 0dNYel 6T0 oynuaTcUd evog aéplov popiov, G. Na
YPAWETE TOV LOPLOKO TOV TOTO.

H
NH O\/©
HZN/\’<O\/>\OCH3 + O_ﬂ/NI\/\/ \ﬂ/ . ?
1 n o o , o

NHCbz
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G:

4. Tlpaypotomotovvton petpnoelg vaepvdpov (IR) yia tov yapoktnpiopd tov evicewy. Nao emiélete
o€ ol 0o Tig EVAoELS 1, 2 kKo 3 avticTotyel o kdbe éva amnd To Tpio mapakdto edacpota IR.

%T

100 .

50 Evwon:

60

40 01 02 O3
20

4000 3500 3000 2500 2000 1500 1000
o (cnfl )

100

80 Evwon:

60

“ 01 02 O3

%T

20

4000 3500 3000 2500 2000 1500 1000
o (cm_1 )

100 =g
80 w Evwon:

60

40 01 02 O3

%T

20

4000 3500 3000 2500 2000 1500 1000
o (em™)

5. To gdéopa *H NMR tov cvpmoivpepovg 3 (ce DMSO-ds, otovg 60 °C, 500 MHz) Sivetonr oty
ewova 1. Xpnoonoidvtog KATOolEG 1 OAES TIG KOPLeEG Kabmg Kot To EUPad TV EMPAVELDV
KOpPLENG TTOL avaypdpovtol otov [livaka 2, vo vTroAoyiceTe 10 Lo poplokd Papog kat’ aptOud
Mp, xpNOUOTOLDVTAG TO N A7t TNV EPAOTNGCT 2. LTOVG VIOAOYIGUOVG GOG VO, KOKAMDGETE TIG OLAOEC
TOV ATOU®Y TOV YPTCILOTOCATE KL VO YPAWETE To. avtioTotyo cOUPBoAG Toug (a, B...).
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€ Iivoxac 2

Kopuen Eupadd

EMPAVELNG

KOpQii
N o} 22.4
] B * R 119
. & y 2338
a1 e T
8 7 6 5 a 3 2 1 0 € 622

6 (ppm)

Eixova 1 — O1 kopopég mov Eyovv * avapépovrar otov d1addty Kai To vepo.

H™ ?NN \/7\\OCH3
H n
m
HNT]/O\/O

O
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Mp = kg mol™?

Awote v andvnon cog pe dVo deKadkd ynoia.

Avti 1 avtidpaon tov 1 pe to 2 mapdyet To cvpmorvpepic 3a petd amd 20 h, 1o 3b petd amd 25 h ko
10 3C petd amd 30h otav M avridpoaon mpaypoatomombei otovg 40 °C. Ta oamoteléopoto ToV
TEWPAPATOV YpoUHoTOYpoeiog arokAelicpol peyéboug (SEC) mapovsidlovtor otnv Ewdva 2.

6.0 6.

1

6.2 6.3 6.4 65 6.6 6.7

V. (mL)

Eixévo 2 — I popruaze ypouotoypagpiog SEC twv 3a, 3b kai 3¢ oe ovvdptnon tov dyrov éxlovong, Ve.

6. No onueidoete o€ ol 0o TIG KOpuPEg TG Ewkovag 2 avtiotoryodv o cupmolvpepy 3a, 3b ko

3c.

3a:
3b:
3c:

axX
axX
D

ay 0z
ay 0z
ay 0z

Mo ™ Babuovouncn tov opydvov ypnopomomnke €vo piypo TPOTLTOV TOAVUEPDV HE YVOOTEG
uéiec (3, 30, 130, 700 war 7000 kg mol™) (Eucova 3).
O AoyapBuog g poplaxng nalag etvat Lo ypopKy guvapTnoT Tov 0YKow EKA0VONG, Ve.
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45 5.0 5.
V. (mL)

Ewcova 3 — I'pagnuo ypwuazoypopios SEC tov uiyuatog twv mpotorwv.

7. Me Baon 11g kapmdres SEC otig Eucoveg 2 kot 3, va mpocsdrepicete v T Ve 100 TOALUEPOLG
OV OVTIOTOLEL OTNV KOUTOAN X Kol VO TNV YPNCLLOTOUGETE Y10 YO VITOA0YioeTe TOvV fabud
ToAvpeptopod M tng dgvtepng ovotadag (block) Tov. Na ypawete avolvTikd TOUG VTOAOYIGHOVG
c0G. Mmopeite vo XPNOUOTOUCETE TNV VIOAOYIGTIKY UNYOVA 1| Vo GYEOIBCETE Lo YPOPIKY
TapAcTOOT).
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20v0eon evog TpicucTadikou (triblock) ocuptroAupgpoug

Mo Proroyikég e@approyég mov TEPAOUPBEVOLY TO GYNUOTIGUO UIKKVAI®DY, UTOPEl Vo TapUoKELOGTEL
éva TPIoLOTOdIKO cLUTOAVIEPEG 9, Ue TNV ElcaymYN Lo EVOLaUEST|G cvaTddag, B, ypnolonotdvtag
TO LOVOUEPEG O.

0
0 H catalyst ,o(\/\ Mo}
H4C <\/\0% + pS —He 0 H
n 110 °C n p
4: A 6: A-B
MsCIUNEt;  NaN;  Pd/C, H m 2
3 ® 27 ", 8 + me
0 H CaHeNH,
HsC. N
CF;COOH/HBr 3C 0/6\/0%‘/\/\/\0%]\/\/\/ éﬂ)\N>H
8 no p-1 0 H'm
9: A-B-C
o o
MsClI: OZ?ZO
CHs

8. No oy£d1d0eTE TIG SOUEC TV 5, 7 Ko 8.

5 (dev mapatnpovvral GAda Tpoidvia ektog amd o 6:A-B)
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7 (mopdyetat £va 0€pPlo 610 TEAKO 6TAd10)

9. Ta aupipiia Katd cuotddeg cuumolvpept], 0nwg 10 9: A-B-C, punopovv va ypnoioronbovv ce
WTPIKEG EQPOPUOYES, KAOMDG aVTO-0pyavdVOVTOL 6€ KKVALL 6710 vepd (PH = 7) kau pmopodv vo
ypnowomombovv ¢ petagopeic opuakov. Na emdéfere oe kdbe pio ovotddo Tov
GUUTOAVUEPOVS TN GOOTN TNG 1010TNTA. N 6YEOUGETE GTO TAPUKATO TANIGIO VOl LUKKVALO pe 4

UOVO aAVGIdEG TOAVEPOVG.

A: LI vépdpoPo
B: LI vopooPo
C: L1 vopogopo

A \WW\

L vopdpiro
L1 vopoeiro
L1 vopoeiro

B o= C ---

51st IChO — OewpnTikA E¢ETaon

47




Candidate: GRC-3

Hpopipe | Epotqgen | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | Zdvoro

WZZOD Movidec | 4 |12 2 | 2 | 2 | 5 | 5| 8| 4| 5 | 5 | 54

ouvorov | Babuoloyia

MpoBAnua T7: H kivhon tou dakTuAiou oTo [2]kaTevavio
[[2]catenane]

To 2016, to Bpofeio Nobel otn Xnueia d60nke otov P. Sauvage, otov Sir J. F. Stoddart kot otov
B. L. Feringa "yia 1o ayediooud koi v mopookevy] twv uopiaxay unyovoy . 'Eva napddsrypa eivot to
[2]catenane. To popo oamoteieitar and dVvo ocvlevypévoug doktvAiove. To cvotnuo TEPEYEL Eval
daktOAMO 0 omoiog mePLEXEL évar povo Owoydn Ymokatactdtn tn phenanthroline kot o devtepog
daxtoMog mepiéyel dvo vmokatotdteg: tnv  phenanthroline war v terpyridine (tpioyidng
VIOKOTOGTATNG) . To 10V TOV YOAKOD UIOPEl VO, GUUTAEKETOL UOVO HE €VOL VITOKOTOOTATN 0o KGO
daktoio. Avdloya pe v otk katdotacn tov yaAikov (+1 1 +11), unopel va vdpEovv dvo
dapopomcelg (Ewova 1).

Exoéva. 1 — Ot dvo drauoppaceic twv ooumAdkwy tov yalkot ue to [2]catenane.

H obdvBetikn mopeia tv daxtuAimv givar 1 akdAovdn:

Bra_~ OO

(0)
| N N7Z | LDA_ ) THPO | =N N* | OTHP ?
NN A _ (2equiv) o [ B ] _ (2equiv) o NN A - e E
l = l >
A D
MsCI LiBr
(2 equiv.) F (2 equiv.) G
Et;N Ca23H27N306S,
MsCl = HyC-5-CI THP = %/Q LDA =

1. No oyeowdeere ™ doun Tov B.

B
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2. No oyeovdoete TIG Sopég tov E, F kon G.

E

F

G

3. No emréEeTe TOV GLVOVOGUO TOV OVTIOPACTNPI®Y 0 oToiog Tapayel To E amd 10 D.
O Hf, HO

O OH7, HO

[0 NaBH4, CH30H

O Hy, Pd/C, THF

4. X1 ovvBetikn mopeio to MSCI ypnoyomoteitatl og:

O amoympovoa opdda, [leaving group]

L mpootatevtikn opdda, [protecting group]

O amevepyomowntrg, [deactivating group]

O xotevbouvinpuo opdda, [directing group]

5. To G mapdystor and tnv avtidpaon g F pe to LiBr og dioddtn axetdévn. H avtidpaon siva:
LI HAektpoviogiln apouUaTKh DVTOKATAGTUC

O TTupwvoeiln ap@uatiky vIroKatdotaon

0 Sn1

0 Sn2
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6. No ypawete ) petofotikn katdotaon [transition state] yio to otddio mov kabopilel T ToydTNTO
[rate-determining step] tg avtidpaong F — G, deiyvovtog ) tprodidotarn anewkdvion tov [3D
geometry]. Na oyedidoete povo 1o £va Tunqua Tov popiov 6mov yivetan 1 avtidpacn. H vadrourn
avBpakikn aivcida vo cupforiotel pe R .

Merapatikn katdotacn [Transition state]:

Yty napackevn Tov [2]catenane L expetaiievduacte to template effect tov copmddkov tov yaikon
OTMG TOPOVGLALETOL GTO TOPUKATD) GYNLLO.

L

7. No_ypéwete v TANPT NAEKTpOVIOKT Kotavoun o€ vrootifadeg tov Cu(0) ot Bepeldon
katdotoon. No ypayete mowa givar 1 o&ewdmtikn katdotaon tov Cu oto cvpmioko J kot va
YPAWETE TNV NAEKTPOVIOKT| KOTAVOUR Y10 TO AevBepo 16V Tov CU mov vapyel 610 GOUTAOKO J.

H\extpoviaxn katovoun tov Cu(0):

O&ed otk katdotoorn tov Cu oto J:

Hlektpoviakn katavoun tov 1dvtog tov Cu oto J:
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8. No emiiéfete N yempetpio Tov 16vVTog ToL YoAKod oto L. Ynobétoviag 6t 1 yewpetpia sivol
WOOVIKT Y10l TO 10V TOL YOAKOV, VO GYEOLAGETE GE EVEPYELNKO SLAYPOLLA TOV TPOTO JACKIONG TOV
d tpoylaxcdv vd TV eMidpaoT TOV KPLOTAAAIKOD TTESioV. No ToT00eTN6ETE TO NAEKTPOVIO GTA

TPOYLOKG 0TOD TOL  OLOYPAUUOTOS KOl VO VTOAOYIGETE TN UEYIOTN T TOL GUVOAIKOV GTTLV
[spin] (S) Yo w6 TO GVOUTAOKO.

H yeopetpia tov Cu oto L givau:
O Oxtoedpikn

O Tetpaedpikn

L Eninedn tetpayovikn

O Tpryovikny dumvpopudikn

Adoyion katl copumAnpoon Tov d TpoylaKOV:

9. No_smilé€ere mowa/ec amd TIC €MOUEVES EVMDOELG pmopei/ovy vo amouakpvve/ovy 10 1OV TOV
yaAxo0 amd 1o L wote va moapoybel 1o ympig yorkd [2]catenane:
NH»>
O CHsCN H
L] NH4PFe N
O KCN HoN™ " NH,
O tren
tren

1o [2]catenane L, to 16v Tov yolkod pmopei va £xel 600 oedwtikég kataotdoeig (+1) 1 (+11), n
Kabepid £xet S1opopetikd aplipd VIOKUTACTOTMV (TETPOVTOKATESTNUEVO KOl TEVTAVTOKUTEGTNUEVO
avtioTouya).

[Cu"N4 2+

[cullN4 2+
Eixdva. 2 —o1 douéc twv ovurddxwv [2]catenane L
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H otofepomta tov copmidxov tov Cu(l) umopel va e&aybel cvykpivoviog v MAEKTPOVIOKN
KOTOVOUT LE 00T VO EVYEVOLG aepiov.

10. No copuminp@doeTE To KEVH UE Eva optOpd 1) 1e «X»:

O 6VVOMKOG 0ptOIOC NAEKTPOVIOY TOV peTaAAKOD Kévipov 6to cvpmioko CU'Ng sivar . ...
O 6VVOMKOG 0ptOIOS NAEKTPOVIRY Tov peTarlikod kévipov oto cvpumioko CU'Ns sivar ... ..

To cvpumioko Cu'Ng sivar O mepiocotepo / O Aydtepo otabepd amd to ovpmioko Cu'Ns.

11. No_ypOawseTe 670 LEYOAO KOVTIO TI GUVTOUOYPAPIO TOV cLUTAOK®V (Omm¢ avtég eppaviCovral
otV Ewova - 2) kot vo. Tome0eTi6eTe 0pOdG 6ToL S10KEKOUUEVE KOLTLA TO. GOUBOAN TOV SElyvouV

10 €160¢ TG puetoforng mov cvuPaivet: @ (rotation); +e ; —e".

Cu'N, —
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Mp6prnpe Epotqen | 1 |2 (3|4 |5 |6 |7 |8|9]|10|11 12| 13| 14| 15 | Zdvoro
T8 Movddeg 2|6 |22 |11|2 (43|42 |6 |8 |2]|6]|4 64
6% Bobpoioyia

MpoBAnpua T8: Taurtotroinon KAl TTOPOCKEUR TWV
IVOOITOAWV [inositols]

Y& autd 1o TpOPAnpo Ba ypnowomomoete v «Ipiodidotatny doun» [3D structure] woir tov
«mpoontikd tomo» [perspective formula] 6mwg avtoi opifovrot ywo. v PB-yAvkdln [B-glucose] oto
axolovbo oynua.

3D structure perspective formula
Ot inositols sivon kukho-g&av-1,2,3,4,5,6-eE0)Meg [cyclohexane-1,2,3,4,5,6-hexols]. Kanowa omd avtd

o mapdywyo wokiogEaviov kol €0kd m myo-inositol, epumiékoviar oe didpopec Proroyikég
dradtkaciec.

H dopn Tng myo-inositol

1. No oyedrdoete T doun tov inositols, ywpic ko otepeoyn Ky AeTToUEPELO.

Avt] 1 opddo popimv mepiEyel 9 dSlapopeTikd oTepEOicoUEpT], GLUTEPIAAUPOVOUEVOV KOl TOV
EVAVTIOUEPDV.

2. No_oyedacere OAeg Tig «3D structures» twv otePeoicopepdY 7OV TOPOVCIALOVY OTTIKY
EVEPYOTNTOL.

Oa peketnoovpe T doun g Myo-inositol, evog amd ta icouepn| tev INOSItols. ATo Tig SlapopPOGELS
TOmov avaxiivipov [chair] ¢ évoong poévo pa emikpotei, Kot 1 omoio pmopel va avoivbel pe ™
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pocpotockonic *H NMR . To oxdrovbo @dopa tng évoong éxet Aneoei ota 600 MHz oe Stadvt
D.0. Xto pdopa amekovifovtar 6AEg 01 KopLEES TNG Evaong. Ot OAOKANPOGEIS PaivovTal KAT® omd
K@0e Kopv 1.

3.516
3.511

4.054
4.049
4.044

3626

~3.610

\3.504

/3533

3.528

\

/
\
3281
—3.265
\3.950

(=9
¢}

1.0

4.1 4.0 3.9 3.8 3.7 3.6 35 3.4 3.3 3.2
d (ppm)

3. No _ypawere TOV UOPLOIKO TOMO TNG EMIKPOTOVGOS £VAOGNC OV TOPAYETUL OTIC GUVONKEG TOV
TEPAUATOg amd ™ Myo-inositol kot givar copPatdc pe tov appd TV aTdp®Y VEPOYOVOL TOL
paivovtot oto edope *H NMR .

4. Boowbuevol otov aplBud Kot TG OAOKANPAOGCELS TOV KOPLO®Y TOL TOPATNPOVVIOL VO YPAWETE
TOV aptOpd ToV/TOV EMIESOV/®V CUUUETPIOG TOV VILAPYEVOLY GTO UOP1O.

5. No_oounmdnpdosere oV TOpakdt® mMuitedny mpoomtikd Tomo [perspective] étor dote va
angwkoviletor To o otafepd dapopPopepss ™ Myo-inositol. AkolovBwg vo yopaxTnpiceTs
KGOe Gtopo vépoydvov ypnoonoldVTaG To. Ypauuate a, b, ¢ 1 d odpeova pe o Topandve
eaouo, NMR . To vdpoyovo a cuvvdéetar pe tov dvipoka a otnv akoiovdn avamapdotoct. Na
oyedvdoete emiong v «3D structure».

3D structure:
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Mapaokeun Twyv inositols

Mo wrpwny ypnon, eivar ypnolwo vo mopackevdloviol o PeYOAn KAILOKO KOTOW, (pOCEOPIKH
napdymyo tovg [inositol phosphates]. ®a peleticovue v mapackevr tng inositol 2 amd v
bromodiol 1.

OH Br OH
HO, ~__OH OH HO_~__LOH
= L, == L
B, S— —_—
HO” > “OH OH HO” ™ “OH
OH OH
2 1 3

No smééete ™/Tig cwot/eg AéEn/elg yio t/Tig oyéon/elg mov meptypdoer/ovy Tig douéc 2 ko 3.

evovtiopepn [enantiomers]
empepn [epimers]
dwaotepeopepn [diastereomers]
atpomopept| [atropoisomers]

oood| @

H inositol 2 prmopei va mapoydei and v évoon 1 oe 7 Pripato.

______________________________

| HO. :
Br O Q :
on A m-cPBA | M-CPBA: g ¢
4 5 :
OH p-TsOH CHCl; : o
1 p-TsOH: OII_OH
! 1] !
- o ;
Bn-OH, BF3*OEt n-BusSnH, AIBN °
- , [ -bUu ,
5 3 2» C16H1gBrO4 3 - /CE ><
o BnO” Y~ O
-10°C THF :
6 OH
7
OH
0sO4, NMO HCI (aq) A HO,,, _~_OH
7 > 3 9 —>
Acetone / H,O EtOH, 25°C HO Y OH
e OH
5 : 2
l » 0 !
E (O [ ] .
O NCXNchCN o) |
5 O CH; |
5 Bn-% AIBN NMO |
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7. No oyedrboere v «3D structure» g 4.

4

8. H avtidpaon mov mapdyet T 5 cvpPaivel 610 SIMAG deGpO TOV EXEL TN HEYOADTEPN NAEKTPOVIOKT
TOKVOTNTO. NO KUKADGETE TO SITAO OEGLO TOL £XEL TN UEYOAVTEPT] NAEKTPOVIOKT] TUKVOTITO GTO
1-bromo-1,3-cyclohexadiene, tov omoiov 1 doun amoteAel Tunqpa tng doung tov 4. Na dgifete oe
EEYMPIOTOVG GUVTAKTIKOVS TOTTOVE OAOVG TOVG MAEKTPOVINKOVE TOPAYOVTEG, OV enpavifovral
AOY® TOL Ppopiov.

Br

9. No oyedvdosete ™ «3D Structure» tov kHplov d106TEPEOIGOUEPODS 5.

5

10. Na ypéwete 10 cuvolko apliud GTEPEOIGOUEPOV TNG 5 Tov umopel va wapoyHovv amd ovth T
ocuvBetikn Topeia, av 1 opykn pog Evoon 1 givol ontikdg Kabapn.

11. Zto Pua 5 — 6, umopel va mapoayBel emiong Kot Eva akdua Tpoidv 10 0moio £xel Tov 1610 poplakod
TOTo Ko avapépetal og 6°. Na_oyedracete tic «3D structures» tov 6 ka1 6°.

6 6’
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No oygowdoete 115 « 3D structures» tov kbplwv ductepeopepmv 8 ko 9.

13.

Na emisEete T0 6OGTO GLUVOLAGUO avtidpacTtnpinv A £tol mote va tapaydein 2.

ooonO

H,, Pd/C
K2COs, HF
HCOOH, H,0
BF3-OEt;

14.

Av dev vmbpyel t0 Gtopo Tov Ppopiov ot 1, extdc amd ™ 2, Oo mapaybel axopo Eva
otepeoloopepés. Av akolovBnoovpe v avtiotoyyn ouvvletikn mopela, pe TNV Topein TOV
napaockevalovpe TV 2, 1 OTEPEOEKAEKTIKOTNTO TOV ovTdpdcemv Oev petafdiretal. Na
oyeodoete T «3D structure» avtod TOV VEOL GTEPEOICOUEPOVS Kol VO EMAEEETE TN GYEOT| TOV
TO GUVOEEL e TN 2.

ogooano

gvavtiopepn| [enantiomers]
empepn [epimers]

dwaotepeouepn [diastereoisomers]
atpomopepn| [atropoisomers]

[ERY
ol

. No_emié€ete o 6TAd100 KOTd TO. OmOio. AQOPODVTOL TPOCTOTEVTIKEC ouddec 1 ouddeg mwov

katevBovovv, [protecting or directing groups] otnv moapackevy g 2 omd Ty 1.

Oooooood

1—-4
4 -5
5—-6
6—7
7—8
8—9
9 -2
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Mpopinpa | Epomnen | 1 | 2 | 3 |4 [ 5] 6 [ 7] 8|9 |10 11| 12 | 13 | Zovoro

70/1-200 Movadeg 2124 |32 |17)1|1]2]| 4] 2 2 | 2 44

cuvérov | Babpodroyia

Mp6BANpaT9: NMapaokeun TnG levobupivacaine

Mépog .

To tomkd avarsOntikd bupivacaine (pe to epmopikd dvopo Marcaine) sivar kotoympnuévo oty Aiota
TV Boctkov eopudkov tov Tlaykoécpov Opyoviopuov Yyeiog . To @dpuoxo mov ypnoiuomoteito
givanr pokepkd pelypo. ‘Eyxet amodeybel 0tL 10 éva evovtiopepés tov @opudkov bupivacaine, n
levobupivacaine, givat Ayotepo kapdloto&ikd Kot GUVERDG AGPUAESTEPO amtd TO pakeukd petypoa. H
levobupivacaine uropei va napackevacdel omd to puokd apvoé&d L-Aveivn [ L-lysine].

- NHj*
Cl = —
+ (0]
H3N/\/\/\[(
(0]

L-Lysine hydrochloride
1. No Bpeite ™V amdALTN GTEIKOVION TOV GTEPEOYOVIKOD [AGVUUETPOV ]| KEVIPOV TNG VOPOYAMPIKNG
L- Avoivng [L-Lysine hydrochloride] kot va_artiohoyoete v andvimon cag opilovtag ) cepd
TPOTEPAOTNTOS TOV VITOKATAGTATAOV TOV GTEPEOYOVIKOD [AGVUUETPOV] KEVTPOUL.

Awopdpemon : Yepd npotepatottag l > 2> 3> 4.
. TS

N

To ypauua L oty L-lysine avagépetor oe oyxetikr dapopewon. No_emré€ete ) oot
TpoTOO.

Olo. to. puotkd L-aptvo&éa ival oplotepOGTPOQO.
Ola 1o QoK L-apvo&éa gtvor aplotepOaTpoPa 1| 0eE10GTPOPAL.
Ola 1o otk L-apvo&éa éxovv dapdpewon (S).
O)a o puotkd L-opwvo&éa Exovv dopopenon (R).

oooa

Yoyva Béhovpe pio povo apvopdada tng L-lysine va givon dtabéoun yio va avtidpdoet. Ta dhoto Tov
Cu?*, oe PBooikd meptBdAlov, oynuatilovy cOUTAOKO Kal adpavomolony T e autvouado. Metd to
OYNUOTIGUO TOV CLUTAOKOV, Hovo 1 opddo NH2 mov dev €xel ovumieyOei umopel va avtidpa.

3. Av yvopilete o6t1 1 L-lysine dpa g O16y10MNG VTOKOTOOTATNG KOl OTL GTO GUUAAOKO TOV
oynuotiletol, oe avté TIc cLVONKeS, VIdpyovv dVo L-lysine mov cuvdiovton pe éva 1Ov Cu?' . Na
OYEOLAOETE TN SOUN TOL GLUTAOKOV.

XHumloko

Katd ) ovvBetikn mopeio tng levobupivacaine, mov @aivetar mapaxdtom, 1 idwo apvopuddo aviidpa
1060 TOPOLGio 660 Kot amovsia Tov Cu?t .
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- NH5*
Cl, o 1) 1eq.LiOH 1) NaOH, Cbz-ClI B
H3N/\/\/\W A 2) diluted HCI " C14H9oN,0
o) 2) 1 eq. PACHO ) dilute 14H20N204
L-Lysine 3) aqueous buffer
hydrochloride pH 6.2
NaNO,, NaOAc C NH, D 1) K,CO3, H,0 E
—_—
AcOH C16H21NOg DCC 2) TsCl, NEt3 C29H34N206S
| AcO = CH3COO
NH
H,, Pd/C reagent H “__N ",
= F —_— ————— > Levobupivacaine
o NEts C15H26N,0
C21H2gN204S G 187728772

reactive intermediate

)
A %
chzcl= @AO “ pcc- TsCl = /©/ 0

(benzyloxycarbonyl chloride)  (N,N'-dicyclohexylcarbodiimide) (p-toluenesulfonyl chloride)

Mmnopeite vo, YpNCILOTOUGETE OTIS OMAVTNGES GOG TIG CLVIOUOYPUPIEG TOV Cag divovial GTO TLO
TV GYNLLOL.

4. No oyed1a0eTe TN S0 TNG EVOGNC A JgiyvovTag Kol T 0(GTH GTEPEOYNMUEL.

A

H petotponn g L-lysine oty évoon A sivol (Na emhéEete ™) oot andvinon(e) ):

Lo EVOVTIOEKAEKTIKY avTidpaon [enantioselective reaction].
wo evovTioedikn avtidpaon [enantiospecific reaction].
Lo ToToeKAEKTIKY ovTidpaon [regioselective reaction].

oloOog| &

No oyed1a0eTe TG SOUEC TV evwoewy B—F  deiyvovtag kot T oot otepeoynueia.
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B C14H20N204 C C16H21NOs

D E C29H324N206S

F C21H28N204S

[Mo1og ivar o porog tov DCC katd t petatponny C — D?

IIpoctatevtikn opdda yio TNV apvopdada
[Ipoctatevtikn opudoa yio TNV VOPOELAOLADT. .
IMopdyovtog evepyomoinomg Yo T0 GYNUOTIGHO TOV adIKoy deGHOD .

To TsCl ypnowonoteitar kortd T cvvOetiky mopeia yio vo, givat Suvotn 1:

TTopnvoeiln VIOKATAGTACT UIOG AUVOUAONS .
HAexpovidpiin vrokatdotaon pog apvoudos.
IMopnvoeiln vrokatdotaon Hog LVOPOEVOUASIC.
HAextpovidogiin vokatdoTtao pog vdpo&vopdadog

oooo| <« |\ooaga) o
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9. No emiéEeTe Ol Ta TOOVE OVTIOPAGTIPLY TOV UITOPEL VO PN oLonomBodv wg avTidpactiplo H:

O apaid ddiopa HCI O Zn/HCI

O K2COs O H2S04

O apatd ddiopo KMnO4 O apatd ddiope NaOH
O SOCl; O PCls

10. No oyedracsete T dopn ¢ évwong levobupivacaine deiyvovtag Kot T 60T GTEPEOYNLELO.

Levobupivacaine CisH2sN2O

Mépog II.

H mopackevn g levobupivacaine amattei ) xpnon evavtiopepms kabopng L-lysine. H cuvnbiopévn
uébodog e€akpifwong e evavTIOUEPIKNG KaBapodTNTaG TV apvocémy, Eival 1 LETATPOT TOVE GTO
avtioToyo auidlo pe ™ xpron tov o&éog Mosher [Mosher's acid] (n doun tov (S) 1oopepovg paivetat
aKoAovbmg).

~0 CF,

~
N

HO
(S)
0]

(S)-Mosher's acid
11. No_o6y£draoere T dopun Tov apdiov mwov oynuoatiletor 6tav M a-outvoudda [a-amino group] g
L-lysine avtidpd pe 1o (S)-Mosher's acid. No @aivetoar kobapd n otepsoynueion yioo kébe éva
YEPOLOPPO KEVTPO.

12. I1éc0._mpoidvTe Umopohv Vo, GYNUATICTOOV KOTA TV ovIidpooT TOU POKEUIKOD UELYHOTOS TNG
lysine pe to (S)-Mosher's acid (va Bewpnoete 6t1 povo n a-apvopddo [a-amino group] g lysine
avtiopd.);

Avo dractepeopEpP.

Téooepa daotepeouepn.

Pakepukd petypo d0o evavtiopepmv.

Téooepelc evoelg: dVO EVOVTIOUEPELG Kol 000 d10.0TEPEOUEPELS.

oood

=
w

. No_emié€ete m/tig pébodolovg mov upmopei/ovv va ypnoipomombei/ovv yioo Tov mOGOTIKO
TPOGOOPIoUO TNG EVOVTIONEPIKNG Kabapotntag g lysine petd v avtidpaon g pe to (S)-
Mosher's acid:

Ddooparoockonioo NMR .
Yypn Xpouatoypoia.
Ddoopatopetpic Malog.
dacpotockomnio UV-vis .

oood
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