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To omdolpno TOV KOPuPAV 6€ 000 GUVIGTMOGES GNUULVEL OTL VTAPYOVY
MEPLOGOTEPES EVEPYEWKES oTAONES pneTald TOV 0OV UmTOPOvV va
oVUPOVV HETUTTOGES TOV TUPNVAOV HETA TN 01€YEPS] TOvG. T'aTl OpOg
£YOVUE TEPLOGOTEPES EVEPYELUKES OTAONES;



20Cevén omv-cmy (cuvEXEL)

A¢ vmoBioovpueg 0TL £rovpe éva cVGTNHA VO TVPNVEOV
A-X kau 0T vwapyer N 0w mbavotnTe 0 Topnveg X
Vo, £YEL TAPAAANL0 N OVTITOPIAANAO OTTLY.
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Ynrapyovv 4 evepyerokéc otabuec,
o1 omoigg opilovTon 0o TOV
TTPOGUVUTOMGLO TOV OV0 GmLY.

Metald Tov otadpov coppaivovy
UETUTTMOOELS, TIS 0TToleS fAémovpe
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Otav dgv vEapyel aliniemiopaon
TV omy (60levén) A ko X, o1 6V0
NETONMTOGEG A, KUl A, £(0VV TNV
1010 ovyvotTNTO, £EPOcOV | AE givar
1010 KU1 Y10 TIS 6000 HETUTTMOGELS.

H perantoon A, tov omv A copfaiver Y10 pGopa NMR mopatnpodpe pia
0TOY 0 TPOGUVUTOMGNOG TOV 6TV X Kol povo kopv@1). To 1610 cvopPaiver
givan f Ko ywo Tig 000 otdOpnec. KOl Y10 TO 67y X,

H perdntoon A, Tov omwv A copfaiver
0TV 0 TPOGAVIUTOMGIOS TOV GTTLY X
glvol 0 Kot Yo TS 000 otdopec.
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Ymo0&étovue TOpa 0TL vITapyEL 6VLEVEN TOV GTLY

A Kol X, 01 0710101 GVVOLOVTUL UE £VO UTAO OECHO
(n.x. 13C_IH)

HMx Mx
Me1 Me1

H ovlevén Tov ropfjveov A
Kol X, onraon n
TANPOPOPLA Y10 TOV
TTPOGUVUTOMGUO TOV
OVTIOTOL( MV RAYVITIKOV
POTTAOV, |1, KO |1,
HETAOIOETUL HEC TMV
OEOUIKOV NAEKTPOVIOV.

En&101] £yovpe o10QopeTIKES
KOTOGTAGELS YLO TOV TTUPTVO.
X, MOYO® TOV OL0.QOPETIKOV
TPOGUVUTOMGUDV TOV
LAYV TIKAOV POTAV TOV A,
0a &xovpe eha@pPOg
OLOQPOPETIKES EVEPYELES YU
tov Tupnva X. To oo
axkplpoc copPaiver kot oTov
Topnva A.
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OVTUTOPAAAAC GTTLY nopaiinio oy

O TaparAiniog TPOGUVUTOMGILOS TOV GV 0TOGTUOEPOTOLEL TIG
avtioTolyes otaduec (ao, B), o omoieg £xovv VYNAOTEPT EVEPYELO.

O avTimopaAinAog TPOGUVATOMGLOS TOV OV 6TUOEPOTOLEL TIS
avtiotovyec otddpnes (afi, fa), or omoieg Exovv younAoTEPN EVEPYELO.
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270 owdypaupa, n otadepomoinon TOV otaduyv
RLE GVTITOPIAANAG GV KOl 1] 0T00TO0EpOTOIN G
TOV 6To0uOV ng TapaAinro 6Ty 001 YEL G
Ot Tipn ™S ota0epac ovleving J. Ov
evépyereg AE TV 000 PETATTTAOGEMV A, KO A,
glvor OL0QPOPETIKES KUL AVTIGTOL(OVV GE 600
OLIPOPETIKES GVYVOTNTES (000 KOPVLPES Y10 TO A).

A
l J>0
E
A, A
| ||
T Oa2 Ot

H J ovopdéleton
ctadepa ovievéne Kot
SK(PP(ICSI ™mv SVépygla
™G CAMAETIO PO
TOV TUPHVOV A Ko X.
Eivar aveEaptntn T00
nediov B,
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270 owdypaupa, 1 arostadepomoinon TV
oToOu@OV pe avTImapaiinio oIy Kot 1)
ot00gpomoinon ToOV otadnOV pne Tapariinia
GV 00N YEL 6€ UPVNTIKT TN TNS 6TAOEPAS
ovieving J. Ov evépyereg AL TV 00
NETONTOCEMV A, KOl A, £ivon d10QOPETIKES KL
OVTLOTOLYOVV GE 0V0 OLUPOPETIKES GUYVOTNTES
(600 KopVPEC Y10 TO A).

Agv glpoote o€ O¢on va
kKafopicovpne 10 TPOGNHO
¢ ot00gpdg ovleving,
EMELON] 0L KOPLPES, OL
OTTOLES AVTLOTOLYOVV GE
OLUPOPETIKEC NETATTTOGELS
arralovv amhmg O<on.



Atovun avlevén (6vlevin ovo OEcNMV)
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OVTUTOPAAAAC GTTLY nopaiinia omy

Ko oty mepintoon e ovlevéng mopnjvov mov amEyovv 600 0EGH0VS, O
TTPOGUVUTOMGLOS TOV GV TOV £VOS NETUOIOETUL GTO GV TOV AAAOV HEG® TOV
0o IKAOV NAeKkTpOovioV mpoTtoviov. H mapdiinin owataln tov omwv (vo, B)
TOV 000 mTpOTOVIOV &xel younrotepn evépyewn (otabdepomoreitar) amd TNV
avTurapaiinin owreln (aff, fa), n omoio amooctadepomorcitor. Amotéleona
gival 1 gpu@avien pog owmANs Kopuves 6to ¢dopa NMR tov mpotoviov. H
61aBepd TG didvung ovlevéng 2Jy; eivar BeTikn N apvnTiky avdioyo pe to
EQV TO GV TOV TPOTOVIOV EIVAL TOUPAAINAC 1] AVTITAPAAANAC.

H své . . , . B
8\’8!)78“1 'n!g cnanéng TOV 000 n!)corovw)v’, ] ’ E=J,*I, *I,
YEVIKOTEPO 000 TUPNVOV A Ko X diveTon amd 11 oyfon:



Atovun ocvievdn (ouvvéyra)
H tipn g 01dvung ovlevén e€optdtor 0w TE06EPIS TAPAYOVTES:
> Ané tov vfipidiouo tov avlpara (ywvia dcouov H-C-H)
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-12.4 Hz -4.3 Hz + 2.5 Hz -11... -15 Hz -54Hz H

> Ané TNV NAEKTPAPVHTIKOTHTA TOV VTOKATAGTATY O€ o~ i -05on.

CH,  CHiCl CH,Cl, HNDCH2
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> Ano YEITOVIKOUS 0ECUOVS T

Atovun ovlevén (....)

CH5CN
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CN-CH53-CN

-20.4

> Ano T yovia ¢ mov cynuatiéel o oecuos C-H kot To ye1ToviKO TPOYI0KO T.
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I'ertoviki) ovlevén (ovievin TPLOV dEGUOV)

X1 yerrovikn ovlevin,
EKTOG 0l TV
aAANAETIOPAON TOV OV
RECH TOV NAEKTPOVIOV 0,
OVT] YIVETOL KOL HEGM TG
EMKAAVYNG TOV YELITOVIKOV
TPOYLOKOV sp° TV 000
atopov avipoka. H
TELEVTULO CLVELGPOPT,
eCaptaror oo Tov faduo
EMKAAOYS TOV TPOYLEKAV.
Meg dAilha Aoy, 00 T
YOVio 1oV oynuatilovy Ta
000 sp3 TPoYLUKA.




I'strtovikn] ovlevén (ovvEyera)

H Tipn ¢ yertovikig ovleving e€aptdton amo TE6oEPLS TUPAYOVTES:
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ECaptnon ¢ yertoviki)g o0ievéng amo T Oledopo yovia @
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H dieopog yovio ¢ perofariretor amé 0° péypr 360° pe v meproTpoPn
YOP® a1o 10 deono C-C. Opropéves OpmS OLUHOPPOGELS ELVUL TEPLGGOTEPO
o100gpEC amo TS AAAES, OTMS PUIVETUL TUPUTAVE.



Kapmoin ka etomon Karplus

Jyy =7 — ovve + S*ouv2e (Hz)
z
p= 00 > J..=11Hz g
p= 60° > J,;= 4Hz E:
p= 90 > J,u,= 2Hz g
p=180° > Jyy=13 Hz g
IHapatnpodpe 011 N yertoviky ovlevén )

£YEL TN NEYOAVTEPN TN YO YOVIES @
= 0° ko 180°, Tn pkpotepn Y0 @ = 90°
Kol gvolduecsss TuéG Yo yovieg 60°
ko 1200,
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Avdivon opnopPOGE®Y

H
CO0C2H5 H Br COOC2H5 H Br
Br Br Br
Br H COOC,H;
1 11 111
Karplus 4 Hz 13 Hz 4 Hz 12 Hz

H neypopatikn Tipnq g oto0epds 60eving TPoKIVTTEL 0TO0 TO HEGO OPO TMV
ota0ep@v oV eVENG Y10 OAES TIC YOIViES @ amo 0° £mc 360°, Lappavovtag vroyn
TOVG TANOVGHOVS TOV popilmv o€ KGOE dowapopemon. 'Etol, av Ocmpnioovus 011
oL TAn0vopoi Tov popinv otig owapopeacels I, I1 ko III givan py, py, kKOO pyyps
avtiotorya, T0TE 1 6t00epa cVlevENG vToroyileTon amo TV e€icmon:

3JHH =p,* (4 Hz) + p, * (13 Hz) + p,; * (4 Hz)

PP TP =1



