2100epa TpooTUCLOS

Onmc avo@EPaNe TPONYOVUEVOS, N YNUIKY] HETATOTION OLUPOPOV TVPNVOV G’
£Va LOPLO OQELAETOL GTO YNUIKO TEPIPAALOV TOV TUPN VOV, TO 0TOLO ONULOVPYEL
TOTIKG ROyVNTIKA 7TEOI0. AVAAOYQ UE TOV TPOGAVATOAIGHO TG £VTUGNS TV
TOTIKOV HAYVITIKOV TEIOV O 7POg TO medio B, 0vTd 7TPOGTATEVOLV
(avtifetn KaTEOVOVVON G TPOS TO B ) | omwOTTPosTATELOVY (id10 KOTEVOVVOT pE
70 B,) Tovg mupnvec. H mpootacio 1 amorpostacio TV Tupfveov avTavakAdTaol
010 né&ye00g Kol To TPOoN O TG 6T0OEPAC TPOGTUGILUS 0.

Ynrapyovv opkeTol mapayovies, ov omolor emnpedlovy to péyedoc ko to
TTPOGN O TS G. AVTOL OLOKPIVOVTUL GE OVO KATNYOPLES:

1. Evoopoproxoi wapdayovteg

> HAexktpovioko Tepifpariov

> Tarovika atopa 1) opadES aTON®Y
2. Awpoprokol Tapayovteg

> A€o0 VOPOYOVOL

> AT



21a0gpad mpootaciag (cuvEyara)

C=0)\t oy TOyATOgn towT T 0oy
O\ = Awepoyvntikn 6to0epad TPooTUCLOS
oy ~ Hoapopoyvntikn 6to0epd mpoctaciog

Onm.A. = IIpoctacio Aoy poyvnTikig avicoTpomiag.
Oy.q. = Hpootacia Loym ¢ Ymaping NAEKTPIKAOV AESiOV

Oyw = IIpoctocio Aoy TG vmaping dvvapewy van der Waals

O,1. = Illpooctocio Loyo eniopaons TOV S0 0TI



Awpayvntikng ctadepa ntpootaciag (o))

H o, ogcileTon o€ TOMKA poyvnTiKa
nedia, TO omoia, ONUIOVPYOVVTUL OO
TO MNAEKTPOVIOKO VEQPOS, TO OTOLO

Eliocowon Lamb

nepifparier dueoca Tov mupnvoe. Ta 7 o

r 14 14 e
TOTtEK(l neola (,IVTITI(')SVT(I,I nPOG ‘r(’) G, = Hp j rp (7‘) dr
neoio B . Emopévag n o, £xer Oetikn 3m

4 r 4 e 0
TIUN] KOl TPOGTATEVEL TOV TUPI|VC.

Mg = payvnrovi) Tov Bohr
I'a To dTopo Tov VOPoOyOVOL,
N ot00gpd mpooTaciag sivar
KaBapa SropoyvTiK. p(r) = TUKVOTNTO NAEKTPOVIOKOV VEPOVG

r = néye0oc NAEKTPOVIOKOV VEPOLS

H o, omoktd ™ peyarvtepn Tipnf otav
® 10 NAEKTPOVIKO VEQPOGS £YEL COUIPLKT CUUUETPLA (S NAEKTPOVIQ).

®  Yraapyer erev0epn KuKAO@OPLO NAEKTPOVIOV.



AwpayvnTiki otadepa tpootTaciag (cuveyara)

Edicwon Lamb Me v &icoon Lamb, 0o pmopodoans vo
VTOAOYIGOVUE TN YNUIKY] METATOMIGY] YO
2 o 0TTOL00NTTOTE TVPNVU, €AV EipaoTe o€ 0Eon va

G, = Hpgeé j rp (r)dl” vtoAoyicovue Kpavrounyavika tov 0po p(r).
3me 0 O vmoloywopog ovtoc ywo Papvtepa amd TO

VOPOYOVO GTONO EIVOL TOAVTAOKOS KUl GYETIKG,
avakpipne, ywtt mpémer vo Bsmpnioovne oy

lNa 10 Gropo tov H mov HOVO TG NAEKTPOVIA S, OALG KL TO AEKTPOVLIQ
&yeL pévo niekTpévia 1s, o P, dy fy /KoL TO MAEKTPOVIO. OTO HOPLOKE
vroloylepog TG o, Eivan TPOYLOKG GTIV TEPITTOON HOPioV.

opKETA axpLprc.

ATopo H Li C N (0 F P
o, (ppm) 17.8 101.5 260.7  325.5 395.1 470.7 961.1



2VVEICQOPA TOV EMAYMYIKOV QUIVOUEVOV GTT| G,

To amopovopévo artopo Tov H &xel puo téAeto GOPPETPIKT
KOTOVOUT] TOV NAEKTPOVIOV 15 KOl ETOUEVOS HTOPOVUE VO. H(1s)
vroloyicovpe pe akpipera Tnv Tipn g o,.

Eav Topa ocvvoEécovue 10 ATOHO TOL VOPOYOVOL pE £vav
vroKkataostatn, m.y. -CH,, T0Te TO NAEKTPOVIOKO VEQPOG
YOP® amd TOV TLPNVO TOVL VOPOYOVOL Ba Tapapope®OEL. H(ls) ‘
O avOpokag givol TEPLGGOTEPO NAEKTPAPVNTIKOS OTO TO

VOPOYOVO KOl £AKEL TPOS TO NEPOS TOL TO NAEKTPOVIO 15
TOV VOPOYOVOVL.
En101 peroveror 1 NMAEKTPOVIOKI] TUKVOTNTO YOP® 00 TO TPOTOVIO, O

avpves 'H amompoostateveTon Kol ETOREVOS 1] GLYVOTITO GULVTOVIGUOV
RETUTOTILETUL TPOS YOUUNAOTEPO TEOLO (LEYAAVTEPT] YTUIKT] LETATOTLGN)).

I'o Tapaderypna, ote vVOPAAOYOVO, TUPUTPOVUE OTL 0G0 UEYUAVTEPN €ivar M)
niektpopvnTikotnte £ Tov aloyovov, TOGO MIKPOTEPN E€ivol N o, Kol
EMOUEVOC, TOGO TEPLGGOTEPO UTOTPOCTATEVUEVO ERPUVILETOL TO TPOTOVIO.

¢, (HF) < ¢, (HC)) < 6, (HBr) < 5, (HI)



Emiopaon Tov Erayoyikov @aivopuéivov ot a, (cuveyewa)

O TopoKATO TIVOKOS TOPOVOLALEL TN GYECT UVAUECSOH OTI| YNUIKN MRETATOMION
TOV TPOTOVIOV TOV nEBaviov Kol 6TV NAEKTPUPVIITIKOTITO TOV GUVOEIEUEVOV
ne tov avlpoko aroyovov. Omog @aivetal, 11 €ROPEON TOV ETAYOYIKOD
Q@ULVOUEVOL TMV GAOYOVOV GTI| YNUIKN HETATOTION TOV TPOTOVIOV NETUOIOETAL
HEGM TMV OEGUIKOV NAEKTPOVIOV TOL GVVOEOVY TU TPMTOVLIL HE TOV GvOpaka.

E 4.0 3.0 2.8 2.5 2.1

o 413 2.84 2.45 1.98 0.13

Ext0g amé ta aloyovo kor GALG. GTONO, 1| OUAOES UTONMOV OPOVY MC OEKTES
NAEKTPOVIOV, 0TT®G 0L opadeg —OH, -NO,, -SH, -NH,, -CN, K.a.

Opwopévae aropo 1 opades atopwv, n.y. -0, -COO-, -OCH,, K.d., dpovv ©¢
00TES MNAEKTPOVIOV KOl TPOKUEAOVV TTPOCTOGIO TOV TPOTOVIOV (LIKPOTEPN
YUK LETATOMLON).



Emiopaon Tov QUIVOUEVOD TG NECGONEPELNS OT| G,

Onmg etval YveOoTd TO0 QUIVOUEVO TNS HEGOUEPELRS 1] ovvTovieuov (+M | —M)
EPQAVILETOL OE OKOPEGTO CULOTIUOTO TUPOVOLN VTOKUTUGTUTAOV, Ol 0TOL0L
AELTOVPYOVV OG OEKTES 1] 00TEC NAEKTPOVIOV.

I mopaocrypo, Otwpodpe o wBivio pe tovg vrmokaracstates -COCH,
(nébviroPivvrokerovn) kor —OCH,; (néOviofivoraifépac) ov omoior dpovv ®¢
OEKTIC KU1 00TIG NAEKTPOVIMYV, AVTIGTOLYC.

529 611 652 374 393
CH3

2tV Ketovn, n opada -COCH; £hkel Ta dEGPIKG NAEKTPOVIO, TPOG TO MEPOG
NS KOl HOKPLE 00 TO OWTAO OEGN0, EAOTTOVOVTOS £TOL TNV NAEKTPOVIKI)
TOKVOTNTO YUP® 00 TO TPOTOVIO, HE OLVETEWN OVTA VO EUEAVILOVY
REYUAVTEPES YNUIKES NETUTOTIOELS GE GUYKPLG UE OVTES TOV TPOTOVIOV TOV
un vrokateoTuévov arfeviov. To akpifpag avtiBeto @aivopevo mopaTnpeitol
ctov pEdviofivorardipa, 6mov o vrokatastdtng (—OCH, )-60TNnG niekTpovimv
GVEAVEL TV NAEKTPOVIKN TUKVOTITA YOP® OO TA TPMOTOVIA.



Emiopaon Tov Qaivouévov g pecopspelag ot o, (cuvéyau)

To 1010 oKenTIKO pumopel vo ypnopomomOel yioo TNV avaivc) TOV YNMUIKOV
HETUTOMIGEMV GE VAOKUTESTNUEVE CPOUATIKE OGUVOTHHOTO. AVO  KOAG
TOPOOELYHATO ATOTEAOVV TO HOPLO. TNS UVIALVIS Kot TOV viTpofevioiiov.

H H
N
H H 6.55

H H 7.08

H
6.70

H&®H H®H H&®H

N N N
H l@H H | H H@l H
~— T I -
H H H H H H
H H H

2 TNV GVIALVY), O
vrokataotdatng -NH, dpa
™S 00TNS NAEKTPOVI®OV
(+M) ko avéaver TV
NAEKTPOVIKI] TUKVOTNTO,
OTOV OOKTOMO, 1010iTEPT
otV oplo ko wapa BEon
(0mo¢ QaiveTonr amo TIS
oouéc ovvrovionov). 'Eton,
TO TPOTOVIQ TO
OLVOEOENEVA OE AVTES TIS
0éoeic sivan TEPLOGOTEPO
TTPOGTUTEVUEVU KL
ERLPAVILOVY MIKPOTEPES
YNUKES NETUTOTIGELS ATTO

T0, TPOTOVIQ TOV fevioiiov
(0 7.27).



Emiopaon Tov QuivopEvovu TG necopépelag ot a, (...)

7.70

@ocao@ 0@09

et

210 vitpofevioiro, 0
vrokataotatig -NO,
0pa G OEKTNG
niektpoviayv (-M) Ka
ELUTTAOVEL TNV
NAEKTPOVIKI] TUKVOTNTO,
OTOV OOKTOMO, 1010iTEPW
oty opbo xor wapa BOEon
(0mo¢ aiveTonr amo TIg
O0UES GVVTOVIONOV).

"Etol, 10 TpoToVIa TO

OLVOEOENEVA OE VTES TIS
0éoeic sivan AryoTepo
TTPOCTUTEVUEVU KL
ERQAVICOVY NEYOADTEPES
YNUKES NETOTOTICELS
070 TO TPOTOVIL TOV
Bevloriov (0 7.27).



HMapopayvtiki) ctadepa tpocstaciog (o)

‘Exevtnyv idwa Katayoyn pe m o,.

, : . 1 1
I:I G, OTOKTG TN peyarldtepn Tipn =" X — [QNN + Z QNB]
oTav AE r [
¢ AovupetTpn Katavopun tov
NAEKTPOVIKOV VEQPOS (p, d, ... AE = gvepyeloki) owo@opa petalv
NAEKTPOVIO). Paocwnc kot dreyepuévng otadunc.
® Ilepropropévn 1n KukKro@opio r = néye0og NAEKTPOVIKOD VEQPOLG.

NAEKTPOVI®V. 0 = otoyEia pTpag Tov EKPPalovv

TNV NAEKTPOVIKI] TUKVOTTO KOL TNV

H &yev o, apynTikn Tipn, ETopEveg T6EN Seapob.

OTTOTPOGTATEVEL TOV TUPTVO.

Ony = 2, 0TAV N NAEKTPOVIKT] TUKVOTNTA GTA ATOPLKG TPOYLOKA 2p givan ion
ne 1 (woyver ywo aropo avOpaxa 6tovg vOPoyoOvAVOPAKES).

Ong # 0, 0Tav vapyel rorhamhog deopoc.

Ong = 0, 0Tav vrapyovv povo amloi 6copoi.



Hoapapayvntikny otadepd Tpootaciag (cuveysla)

'Eva on Y/)’pléla,uo 20,z AE (eV)
HETATTTOON

Aixdvia, ~10(c - o) oy = AE r3 [Ow Tt i QNB]
Alkvwvia, Sp 0 ~8(m 1) 50-80
A 2 ~ — * - ’, r
Asiéva sp 0.4 8 (1 — 1) 70-100 \/va AE 1,161 || |
(akxpaia)
Alkévia, sp? 0.4-0.6 ~8(m - 1) 100-150
aPOUATIKA , ,
. v Orav r | , TOTE || 1
Allévia sp? 0.8 ~8(m 1) 200
(kevTpika)
Ketoveg sp? 0.4 ~ 70 - 1) 200
, 7z o ('"H) = 10 ppm H m)vrokum cra?spa
-— — > TPOCTUGIUS TOV TLPNVEOV
13 = r r o7
o0 (1*C) =400 ppm OO TO NMAEKTPOVIKO VEQPOG
r, Z l d (15N) =930 ppm Eval
o (1F) = 800 ppm

0c=0,t0op
0 (°'V) = 2400 ppm



MayvnTiki) avicotpomiao

o 0.88 2.88 5.84 7.28

Avaioyo pe Tov TPocavaToilopnd tov doeopov C-C wg mpog to medio B, &govpe
RETOPOAN TNS OLENAYVITIKNG TPOCTUGLUS TOV TPOTOVIMV, AOY® TOV ETAYOUEVOV
nedlov B’. .y oty mepintoon o, To. H mov Pplokovron emdve kol KAT® 00 TO
0Eon0 TPOOTATEVOVTUL, EVA OTOV Pplokovrol KoTad MPINIKOS TOL OEGUOV
amorpocstatevovtal. To avrifero cvpPaivel oty epinTtoon .



Mayvntui) avicotpomia (cuvEew)

H gniopaon ¢ HayVNTIKAS GVIGOTPOTIOS GTN YNUIKY] UETOUTOMTIGN UTOPEL VO,
vrtorloyielel Osmpntika amd v Eicwon McConnell. Avt) ywo dgopovg pe
KUMVOPIKY) GOUUETPLO YPOPETUL:

c = 31 (x/ —xL)(1-3c0vv°0) n=xB, I L
3ridn | .
|)e
Ay =y //—yxLl poyvntikn avicotpomio ¢

x !l xau XL givan N ROYVNTIKY] EMOEKTIKOTNTO TOV Ogouov C-C, ue
ToPAAANA0 Kol KAOETO TPOGAVOTOMGUOG TPOGS TO TEDIO B, avTicToL)o.

r geivan | amtocstaon Tov H and to pécov tov dgopov C-C.

0 givar | Yovia Tov oynpatilel To avoopa r pe To osopo C-C.

H &icowon McConnell givolr apkeTd YeEVIKN Kol UTOPEL vo. eQaprocOel oy

ROVO Y0 TOVS OTTAOVS OEGUOVS, OAAG KO Y10 OUTAOVS, TPUTAOVS OEGUOVG,
KOPPOVOMKES OHAOES KOl APOUATIKG CUGTINOTO.



MayvnTikn avicotporia (cuvEXELX)

Eav ypnowponomoovpe tnv eicmwon McConnell kol oyedotdoovne 1o ordypoppa e
o 0 TPoS O Yo da@opes TIpES TS Yovia 0 (Ay ko r £rovv otalepéc TinES) , Oa
TAPOVUE OV0 KOVOVS, Ol 07TOi0L EKTEIVOVTUL OO0 TO KEVTIPO TOV OECHOV. XTNV
TEPLOYN EVTOS TOL KAOVOL £YOVUE TNV TEPLOYN] OTOTPOSTACIOS (-), EVEO EKTOS TNG
TEPLOYN TOV KAOVOV £YOVUE TNV TTEPLOYT] TpocsTaciog (+). o yovia 54.7° n emiopaocn
NG ROYVIITIKIS GVIGOTPOTLOG EIVOL PN OEVIKT].

I'o amhovg deopovg (4y = + 140) I owwhovg deopovg (4y = + 150)
+ +
— C — C =——10C -
-+ -+

T Tputhoie deopoie (y = - 340) D @



MayvnTiki] avicoTpomic (TapaoElyRaTa)

‘Eva A0 mopaostypo poyviTIKIS O0vIeoTPOTioS £ivar o aAdogvoes. To
OAOEVOLKO TTPMOTOVIO ELVUL TTOAD ATOTPOCTUTEVUEVO KOl ERPAVILETOL GE TOAD

younia weoia (0 9-12). Avtoé cvpfaiver yia 6V0 Adyovg:

4 YOVOLETUL NE £VO. ATONO GVOPOKO, TO 07TOL0 NE TN GEPA TOV GLVOLETUL
ILE OLTTAO 0EONO0 puE £va NAEKTPAPVITIKO 0EVLYOVO.

v Bploketon €vTog TOV KOVOV 0T0TPOSTAGLOS TNS KOPPovoikng opnddac.




Pgopa 0aKTUALOV

A¢ Osmprioovpne t0 enimedo Tov PevioMKOU daKTVAIOV KAOETO TOTOOETNUEVO (OC
nwpog To wedio B . Ta nhektpovio 7 apyilovy va KUKAOQOPOUV KUKALKG ETAVED Kl
KOT® 070 TO EMITEOO TOV OUKTUVAIOVL. AVTN 1 KVKAOQOPLX, 1] 0Tolo. ovoudleTan
pedIE OUKTUALOV, dNUIOVPYEL £va EMAYONEVO HOYVIITIKO TTEOLO, KAOETO TTPOS TO
EMITEDO TOV OUKTVALOV.

Bsakrohiog To enayopevo nedio
B;,... €ival avicoTpomiKo
By 670 YMPo. Ov payvnTIKEg
YPOURES TOV TEOLOVL B
£yovv TV 1010
KotevOvvon mtpog 10 B
(To gvioyvOVLY) 6T AKPO
TOV OUKTULAIOV, EVD
Y Eyovv avtifetn
KoTEVOVVo Ko
avtiridevron Tpog to B,
GTO YOPO ETAVO KL
KATO® 070 TO EMITEDO TOV
OuKTUALOV.

O0KT.

Enopévoe, pmopovopne va 0Osopijoovpe 0TL
TPOTOVIL. TOV PPloKovVTOLl ETAVO KOl KATO 00
TO EMIMTEOO TOV OUKTLALOV TPOGTUTEVOVTAL, EVA
TPOTOVIO. TO. 0Tolo. PplokovTor 6TO AKPO TOVL
EMAEOOV TOV OUKTVALOV ATOTPOGTUTEVOVTUL.



Peopa 0aKTLALOV (GUVEYELR)

Ynrapyer ovvatoOTNTO VO VTOAOYIGOVNE
OcopnTika TIC TEPLOYES TPOGTUGLOG H
KOl OTOTTPOCTUGLOS TOV ONULOVPYEL TO r

PEVNE  OOUKTVAIOV, YPNOCLUOTOLOVTUS
OPLOREVE HOVTELD TTOWKIANG aKpiferog
To amhovoTepPo, arAhd MyoTEPO aKpLPEg
HOVTELO E€lvol TO ONUELOKO OImTOLO TOV
Pople.

Os e = *i, %P *(1=3001°0)

OKT. pople

O ople = 6T00EPG avaroyiog

Iyocr. — £VTOOT PEONOATOS OUKTVAIOV
(e€aptaTon  amd TOV TUWO TOV
aPONATIKOV dakTVvAlov. Elval ton pe
1 ywa To Beviormo).



Peopa 0aKTUALOV (TAPAOELYRATA)

CH, H CH,
no Y “CH,
2 \ )
ChzﬁCHz
620

6-14
H H O
H:5+9.28 H:6-2.99 CH;:5-4.25

Yvotiuoto pe 4n + 2 NAEKTPOVIO 7T, TOV TOPOVGLALOVY UPOUUTIKO YOPUKTIPO
(OraTpomIKaG popLa), ENEAvILovy TNV ETLOPACT TOV PEVRATOS OUKTVALOV.

YTV TEPIMTTOON TOAVKVKAIKOV OPOUATIKOV EVAOGENDYV, TO PEVUC OCKTLALOV
Ocopeitor 0TI TPOKVATEL 07T TO AOPOICHA TOV GYETIKMOV GLVEIGPOPOV 00 KA
0OKTOUAO GTO GUGTI|UC.



Pepa 00KTUALOV GE GUGTINOTA UE 4N NAEKTPOVIO T

YvoTuote pHE 4n MAEKTPOVIO 7T, TO OTOLO OEV TAPOVGLALOVV CPOUITIKO
YOPOUKTNPO (TOPOUTPOTIKG HOPLa), ERPAVICOVY PEVNO OOKTLAIOV, IE EVTEAMG
avtifeTn dpdon 0md To KAOGGIKO pEVNO OUKTVALOV.

Ip®ToVIia 6TO 1010 EXITENO KOl EKTOS TOV OUKTVAOV TPOGTATEVOVTUL, EVA T
TPOTOVIO TAVO KOl KATO 00 TO ETITENO TOV OUKTVALOV OTOTPOGTATEVOVTUL.
M’ GAlo AOYLO. 01 KOVOL TTPOGTAGLOS GTU TUPATPOTIKA popra £xovv avtifeto
TPOGNUO OO TOVS OVTIGTOLYOVS KMOVOVS OTO OLUTPOTIKA MNOPLY, OTTMS
QUIVETUL GTO TOPOUKATO TOUPTOEY LA,

CH;

H
- ‘ , @8@ 4*3+2=14ne
| co

‘ >_\ 4*4=16me




Enidpacn NAEKTPIKOU TEOLOV TOALKOV ORAO®V KL
ovvapemv Van der Waals

To niexktpiko meoio To 0moio dNUIOVPYOVV TOMKESG opaocs, .. NO, NO,, wov
Pplokovror mANGlov €VOS TPOTOVIOL UTOPEL VO  TOPUUOPPAOGEL TNV
NAEKTPOVIKI] TUKVOTNTO YOP® OO0 OVTO KOl EMOUEVOS VO EMNPECCEL TN
0100epd mpootacioc. H mapapnop@mon 1ov NAEKTPOVIKOV VEQOVS eCapTaTAL
070 07T0 TO POPTIO TG TOAKNS ONAOUG.

Koat’ avaloyio, pio oykoong un eopticuévy) opdoa, mov Ppioketal minciov
EVOg TPOTOVIOV umopel va eEaoknoel un oecikég ovvapels Van der Waals
KU1 VO TOPOUOPPAOGEL TV NAEKTPOVIKN] TUKVOTNTO YOP® 070 GVTO.

H enidopaon tov nAekTpikov mwediov kKol TV ovvape®wv Van der Waals
nEPLYPAPOvVTOL TOGOTIKA 0mté TNV e€lowon Tov Buckingham:

_ _ 2 A xou B sivon otalepéc. E.
Ac AE 3 —BE AVTUTPOCOTEVEL TO NAEKTPIKO

mEOl0 KOTG UNKOS TOV OEGHOV
O 7@potog oOpog g eliocmwong C-H ko E? givan 10 TETPphy®VO
TEPLYPAPEL ™mv gniopaon TOV ToV peyédovg TOLV MNAEKTPIKOD
NAEKTPIKOD TEGIOV, EVD 0 deVTEPOS OpOG  TEDIOV GTO TPWTOVIO.
™V emidpaocn tov ovvapeov Van der
Waals



Enidopacn NAEKTPIKOU TEOLOV TOAKOV ORAO®V KL
ovvape®v Van der Waals (cuvEyewa)

H  Ac (0pbo)=-0.70 ppm
Ao (uéta) =-0.19 ppm
Ao (mapa) =-0.14 ppm

Ac =-2.4 ppm
H
H HO H




Entopacn 0eopov vopoyovov

o
o—T

CH3—CH, —OH

- | O

—0OH

1 096
Figure 4.19 Concentration dependence of the proton resonance frequency of the hydroxyl
protons of salicylaldehyde and ethanol: (a) neat; (b) 5% by volume in CCly

I'evikd, 0 oyMUaTIONOS 0EGHOV
VOPOYOVOV TPOKAAEL
OTOTPOGTAGLO TOV TPMOTOVIOV
TOV VOPOEVAIOV KU1 HETUTOMTION
€ MIKPOTEPQ TTEDLAL.

Meg to NMR pmopodpe va
olwaKpivoous pg aoPaAieLo TO
GYNNOTIGHO EVOOUOPLEKODV KL
OLONOPLIKODV OEGHOV VOPOYOVOU,
0TS PUIVETUL GTO OLTAAVO
cYnpa.

Me v apaimon, petafdairetor n
YUK RETATOTLON HOVO TOV
TPAOTOVIOL TOV VOPOEVALIOV TOV
GUUUETEYEL GE OLUUOPLOKO OECHO
VOPOYOVOVL (G6TO HOPLO TG
ar0avorng), Loym Opavonc Tov
0OV VOPOYOVOL.



‘Evraon kopveav cta eacpata 'H NMR

Opilovpe ®¢ évraon KoPve®OV T0 EUPadOV TS ETPAVELNS TOV TEPLKAEIETUL ATTO
pe KopuvPn. To ufadov 1o peTpape aVTONOTO HE NAEKTPOVIKO OALOKANPMOTI], O
0mo10G PPloKETAL EVOOUATOUEVOS 6TOV PUonaToYPa@o NMR, vito tn popen £vog
Puatog, 0mmc @aivetor oto oynuo. To Vvwog Tov Prpotog perpovusevo o¢

av0aipeTeg povaoES sivarl avairoyo Tov ufadov TS KopLPNG.

H Aentopepnig €€étaon tov gufadov TS KOPLENS OTOKAAVTTEL OTL AVTO Eival
OVAA0YO TPOS TOV APLOUO TOV TPOTOVIMV TOL dIVOVY TO GUYKEKPLUEVO G LA

IHavtog mpémer va An@Osl
VTOYN OTL HOVO 0
OYETIKOG 0p1Opnog TV
TPOTOVIOV UTOPEL VO,
npocooprodel pe tTnv

0LOKAN pOOY).
52 32 21
51-25 5;=15 S =1

2.5x2=5 15x2=3 1x2=2

Avaloyia npwTtoviov: 5:3:2

CH,CH,OCH,




®aoporockonia 'H NMR otv mocoTiKi] avaivon

H goocpotookonioc NMR ypnowpomoreitol 611V 1060TIKY GVAAVGT LELYRATOV 1)

OGTOV TPOGOLOPLOUO TPOGUEIEE@V.

A¢ vroBéoovpe 0T £rovne éva peiypa ovol®@v A ko B.
Mmnopovue vo mpocsdwopicovpe v % avaroyio TOL

netypotog pe tnyv e€icmon:
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n, Ko mg = 0L PACES TOV 600 0VGLOV
M, xov Mg = o1 poprokég pales

N, xou Nz = 0 aprOpog mpotoviey yio
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I, xon Iy = to epfadd Tov onpatov

' Tov TPoGoLopIopnd aTdAVTOV TIHOV
vwo TNV A Kot B, ypnowomrorovpe
ECOTEPIKO TPOTLTO.
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