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[TepiAnwn ka1 Ag€éeic-kAe181d

Yrdapyovv técaepa KOpla €161 avTidpdcemv: TpocHNKES, OMOGTAGELS, LTO-
Katootdoelg kot petafécelg. Ov aviidpacsig npooOnkng Aappdvouv ympa
otav 000 evOELS avTidpdoovy petafh Toug mPog CYMUATIOUO £vOS UTAOD
Tpoidvtog. Ot avidpdsels andonaong ACUPEvouy Ydpo OtV £Vo 0VTLOP®V
dteondtal og dVo GAAa Tpoidvta. Ot aviidpacsls VToKaTdeTaens Aapavovy
LOPpa OTaV 600 AVTIOPMOVTE OVIEAAAGGOLY TUNLOTE TOVG TPOG CYMUUTICUO
Vo vE®V GAL®V Tpoiovtov. TELOG, ol avidpacelg petadeong 1 avadidtadng
Aappavouy xdpo OTav Eva avIdpOV LEICTUTAL AVAOLOPYAVOCT SECUOV Kot
ATOUMV TPOG GYMUATIGUO £VOC VEOL 1GOULEPOVG TPOTOVTOC.

IMposOnkn A+B r

Anocnacm A B+T
Yrnokatdotaon A-B+T-A A-T + B-A
Meta0gom A B

Mo TANPNG TEPLYPOUPT TOL TPOTOL [E TOV OTOL0 TPAYLOTOTOLEITAL Uid
avtidpaoTn OVOUALeTul pnyaviepog tng avtidpasng. Yndapyovv 800 dtapope-
TIKG €101 UNYLOVICUAOV : O1 LY OVICUOT LEGH POV KOl Ol TOALKOL UMY (VIGLLOL.
Ot TOAKEC AVTIOPAGELS, TOL UTOTEAODV KO TNV TAELOVOTNTA TOV TEPITTMOGC -
@V, AapPavouy xdpo £TELON OKOUVTOL EAKTIKEG OAANAETIOPAGELS AVALECH
0& U0 NAEKTPOVIKG TAOVGLA (TUPNVOPLAT) TEPLOYT £VOC LOPLOL KOl GE [
NAEKTPOVIKG QTOYN (MAEKTPOVIOQIAN) TTEPLOY) £VOC GALOL popiov. Xg pio
TOMKY avtidpacn oynuotiletor decpndc, 0Tav £va TuPNVOPIAO TPOGPEPEL
éva (e0Y0g MAEKTPOVI®OV GTO NAEKTPOVIOPIAO. ALTH 1 HLETAKIVIGT TOV NAg-
KTpovimv vrodnimvetat pe Eva kuptd BELog, mov deiyvetl eniong TV Koted-
Buvon Kivnong Tov NAEKTPOVIOV ard T TUPNVOPLLO TPOS TO NAEKTPOVIOPL-
0. ZT1g avTidphoelg HEGm plidV GUUUETEYOLVY EVOGELS LE TEPLTTO aptOnod
niektpoviav. X’ avtég Ti¢ avidpaoelg oynpatiletal évog véog deonds, dtav
KaOe avtidpov topaympnoel and Eva NAEKTPOVLO.

[lohwkn avtidpacn B: + At —— A:B

TTupnvégido HAektpovidpido

Avtidpaocn pillov B+ AA—— A'B
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H svepyelakn netaforn mov AuuPavet yOpo Katd T SLGPKE LS 0VTi-
dpaoNc umopel va TepLypa@et Aauavovtac v’ Oy TOco TV TayLTNTU (UpYN
N ypnyopn aviidpacn) 6co kat ) 061 yMUIKNS Lloopponiag (1060 TOAD Tpo-
yopet n aviopaon). H 0éon e ynuikng wwoppomnicg kabopiletar and
petafoin tng ehevBepng evépyerug katd Gibbs (AG®) mov Aaufdvel yopa ce
v avtidpacn. H petaPorn e erebbepng evépyectug anotereital and 600
opoug, AG® = AH— TAS®. O gvBuimikog 6poc (AH) avTITPOGOTEVEL TN GLVO-
MK petafoin oy woyh Tov decumv mov oynuatilovial oe oy Eon ue Ty
LoY0 TOV YMULKOV dEGUOV TOL SLECTOVTUL KUTAE T1) SLEPKELD TS AVTIOPUcNC.
O gvtpomikog 0pog (AS®) avTimpocwnev el T1] GUVOAKNT ueTUforn oty ataéia
Koté T dugprele g avtidpaons. Enetdn o evhuimikdg 6pog eival cuvnlmg
LeYaADTEPOG KOl GNUAVIIKOTEPOS ATO TOV EVIPOTIKO, Ol ¥NUIKOL GLY VA
Kévouv Ty napadoy] 6tt AG® = AHC.

Mo avtidpaon uropet va topactadel ypoeikd, ¥ pNCILOTOIOVTUS £V EVEp-
YEWKO Oy puppa, OOV QUIVETUL 1] LETAPOAT TNG SLVAUIKNG EVEPYELUG LETU-
Baivovtag and ta avIidpoVTE TPOC TU TPOIOVTUL, LEGH TNG LETUPUTIKNAG KATA-
otaons. H petofotikn ketdotasn eival £va evepyomoinuévo GOUTAOKO TOL
dnuovpyeital 6To onuelo ¢ aviidopuonsc He TO LYNAOTEPO EVEPYELIKO
nepleyopevo. H mosdtta evépyelag mov anutteitol and 1o avidpovia Yo
Vi TPOGEYYIGOLY TN LETUPATIKT KUTAGTUGT OVORALETUL EVEPYELD EVEPYOTOIN-
ong, AG*. Oco vynkdtepn elval 1 T TS evEPYELUC evepyoToinong, TOG0
Lo apyn elval N aviidpaon.

[Toirég avtidpaoelg rauPavovy yopo ce meplocdTepa and &va GTUoLd,
omoTE oYNUUTILOVTUL UT) UTOUOVOGIUY EVEPYELEKA gvoldpesa. To evoldueco
elvatl L Lopen Tov Ppioketal 68 Vo EVEPYELUKO EAGYIGTO UVIUESH G& GO
LETOPUTIKES KOTOGTAGELG KOl GYNUOTILETUL TPOCKULPU KATA TNV TOPELX HLag
avTidopucmng.

[TPOXOETA ITPOBAHMATA......ooiiiiiiiiitttctccttcttsntcese e

5.15

I1pocdloploTe TIg AELTOVPYIKEC OUAOES OTU TUPUKATOD LOPLAL:
5 ! S f f

(#) CH,CH,C=N B Q/OCH3
0o 0

[ i 0
() CH,CCH,COCH, (5)
0
0 0
o @
B NH, Che





[image: image3.jpg]EINIZKOITHXH TON OPTANIKQN ANTIAPAZEQN 217

5.16

S

5.18

5.19

5.20

521

5.22

[TpoPréyte v moAkdTNTO TOV AELTOLPYIKOV OUGS®Y Tov Tpocdlopicate GTo
[Tpofinua 5.15.

[Ipocdiopicte Tig mapakdt® avidpdoels, og avidpaoelg Tpocshnkng, andcTUcTC,
VTOKATAGTAONG N} LeTdfeonc:

() CH,CH,Br + NaCN

CH,CH,CN (+ NaBr)

O
/Y Oéppavon
() ¥ s
NO,
) HON-—NO, b (+ HNO,)

E&nynote tig Stugopés avapesa otig aviidpdoelg Tpochnkng, andomacns, VToKaTd-
GTUONG Kot petdfeonc.

A®GTE TOVG TUPUKAT® OPLGUONG:

() TToAkn avtidpaon (B) Etepoivtikn didonacn decuol
(y) Onolvtikn dtdonaon deopol (6) Avrtidpaon pilov
(8) Aettovpyikn| opddan (o1) [MorocipwdTTO

Aoocte éva mapadetypo yio ka0e £va and To TapukdTo:

(o) Eva mupnvoetio (B) 'Evo niektpoviogiro

(v) Mo mtolikny avtidpaon (6) M avtidpaon VTOKATAGTACTS
(&) Mia eteporutikn didonucn decpod (o1) Mio oporutikn Sidomacn decuon

Kotatdgre kd0e évo omd to mapokdto avidpucstiplo og Tupnvoeiio | NheKTpovid-
@LAO:
(@) Cl (B) BF, (y) CH,NH,

Ly e0106TE TO EVEPYELNKO S10YpOppe oG £vEO0EPUNG UVTISpUoNC TOV TPAYILATOTOL-
eltol o€ £vo 6TA010. INUEIDCTE TAVOD GTO SLYPULULE T THHKATE TOL AVTLGTOLYOVV
OT0 AVTIOPOVTO, GTO TPOIOVTX, TN HETUPATIKY Katdotacn, 6t AG® kat 6tn AGH
Eivor n AG° Ogtien M apyntikny;
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5.23

5.24

5.25

5.26

5.27

5.28

5.29
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Yyediaote £va evepyslakd Sidypappa o po eEdPepun avtidpucn mov TpayHaTOnol-
gitar o€ 800 6TAd10. INUE®oTE Thve 6To dtdypoppa T cuvokikn AGP, Tig petafatt-
KEC KOTAOTAOELS KUl TO gvdldpeco. Etvat n AG® Betikn, 1) apvnTikn;

Moo givar  S1apopd ovapueca o pio LeToPOTIKN KOTACTACT KOl G £va EVOLALEGO;

Yy ediaote Evo evepyelakd ddypappo yio pio Embepun aviidpucn mov TpayHATOTOL-
eitat oe 800 6TAd1a, Kol TO deLTEPO 0TASLO glval TaXVLTEPO UTO TO TPMTO.

Yyediaote Eva evepystakd Sidypappa yio po avtidpaon pe K, = 1. Tow elval n Tum
™m¢ AG® 6° avth TV avTidpaon;

IMopatnpioTe TO TOPAKATO EVEPYELNKO OLAYPOULO KUL ATOVINGTE GTIG £6NG EpmTN-
GELG:

IIpdodog tng avtidpaong ——>

() Eivor n AG® g avtidpaong Oetikn 1 apvntikn; ENHeidcte Ty TGve 6To 61d-
Ypoppa.

(B) Tlooa otdde £xer n avtidpaon;

(y) TToto elvat To taxbTeEPO GTAL0;

(8) TMooeg netafutikéc KATAGTATELS LTAPYOLY; ZNUELDCTE TIC.

Xpnotporoote to dedopéva tou Iivaka 5.4 yio va vroroyicete ™ AH® Tov Tapo-
KATO avTidpacemy:
(@) CH,OH + HBr
() CH,CH,OH + CH,CI

CH,Br + H,0
CH,CH,0OCH, + HCI

Xpnotponomote ta dedouéva tov [livaka 5.4 yio va vroloyicete 1 AH® oty avti-
dpacm tov atbaviov pe 10 yAOPLO, T PPOULO KL TO WOSL0:

(a) CH,CH, + CI, CH,CH,CI + HCI

(B) CH,CH, + Br, CH,CH,Br + HBr

(v)'CH,CH, +1 CH,CH,I + HI

T cvunépacpa Byalete Yo to OYETKE EVEPYELNKE TEPLEYOUEVE TOV OAVTLOPACEDV

yrAoploong, Ppopincng Kot wdlowonc;
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5.30

5.35

Mo evoALOKTIKY Topeia otV avtidpact tov Bpopiov pe 1o aibdvio o propovcoe va
Ntav o oynuatiopds Ppopopedaviov:

H,C—CH, + Br - 2 CH,Br

2
Ynroloyicte tn AH® TG avTtidpacng auTnG Kot GUYKPIVETE TNV TIUN TOL PPNKATE HE
™V TIpn mov vroroyicate oto MpdPinua 5.29 yia 1o oynuaticpd tov fpopoatbaviov.

Otav éva piyua pebaviov kot yAmpiov aktivofoinbet, n aviidpacn apyilet apionc.
Otav 1 aktivofOAnon ctopatnoet, n aviidpaon apyilet otadiokd vo emPpaddvetat,
KOPLG OP®G Vo oTapatNo el apnécns. 1o oyoitalete avtd T0 EULVOULEVO;

H yLopioon tov orkoviov pécm pilov dev elval YEVIKG Lo x prioLUn avTidopao, ylati
oyxmuatifovtal cuyva piypata Tpoidviwy, 1taitepa 6TV 6TO LTOGTPMOU LTTAPYOLY
neplocdTepol and evog eldovg deopol C-H. Ynoloyiote kotd TpocEyyion Tig TIHES
me AH® ywo tig mbavég avtdpdoels povoyropioong tov 2-pebuvrofovtaviov.
XPNGIUOTOINOTE TIG EVEPYELES OLUGTOONG TOV OECUDV TOL UETPRONKavV Yo ta
CH,CH,-H, H-CH(CH,), xat H-C(CH,),, ®G avTITpoCOTEVTIKOV TPOTOTUYDV, SEVTE-
potaydVv kat tpttotaymv deocuov C—H.

Ovopartiote Oha o TpoidvTe Tov oynuatiotnkay oto [Mpofinua 5.32.

[Mopd Tovg TEPLOPIGUOVE TOL LTLAPYOLY GTNV AVTLIPUCT YAOPIMCNG TOV CAKAVIOV
péow pilov, n avtidpaon eokorovbel va gival ypiown otn cbvbeon opiopévov
1roplopévov evoceov. [a tota and Tig Tapakdto evOcelg N YAoplocn HEcw pliov
odnyel og éva LOVO LOVOYADPLOUEVO TTPOIOV;

(o) C,H, (B) CH,CH,CH, (y)

CH,

(8) (CH,),CCH,CH, (€) (1) CH,C=CCH,

Eidape 611 n yAopiwon tov pebaviov Tpoympel cOUQ®VA e To akoiova GTAdL0:

(@) Cl axt1voPoAia 5l
a)Cl, ——— .
(B) Cl- + CH, HCI + -CH,
() -CH, + Cl, CH,Cl + CI-

EvoAilaxtikd, o pnopodoe KATOL0g va TPOTELVEL tid SLOQOPETIKTY GELPE OTUSIOV, OG
egng:
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¢ Cl 2Cl-
(e) Cl-+CH, CH,CI + H-
(61) H-+Cl, HCI + Cl-

Ynoloyicte tn AH® yia kG0e oTad10 Kot yio TG 0o dtadikacies yAmpioong. Ti win-
POPOPN G| LLOC TAPEXOVY AUTEG OL TILEG Y10 TOL OYETIKA TAEOVEKTNOTO KADE Stadtka-

olag;

\5.36‘} Otav 10 16ompomLALSEvoKLKAOEEAVIO avTIdpdoel pne 1oxupd ofb ce Oepuokpacia

5.37

dopatiov, happavel ydOpo 1GOUEPEI®ON TPOG TYNUATIGUO TOL 1-1GOTPOTVAOKVKAOE-
Eeviov, GOLEOVA LLE TOV TAPAKAT® LY AVIGUO:

“Oivoc katadutng +

ToonponuhiSevokukAoeEavio 1-TIoonporudokurAoe&gvio

Tt Béom teoppomiag, To piypa Twv Tpoidviey aroteisitat katd 30% mepinov amo

16ompomuALd EvoKkUKLOEEAVIO Kot KaTh 70% Tepimov and 1-160mpomuAOKUKAOEEEVLO.

(a) Tu eidovg avtidpaon cvuPaivet; Eivar o unyavicpog molkog 1 mpoympel pecm
plov;

(B) Xpnowonoote Kuptd PEAN Y10 va vrodei&ete T petakivnon tov NhekTpoviov
og Kabe oTddto.

(y) Ymohoyiote v K g avTidpaong.

(8) Agov n avtidpacn npayuatoroteitul upyd oe Oepuokpucio dopatiov, mowa eivat
K0TA TPOGEYYIoN N TN g AGH

(g8) Iyedidote £va TAPES EVEPYELOKO SLUYPUUA YI0 TNV GVTIOPUCT.

To 2-1£0LL0-2-Y hwPOTPOTAVIO AVTISPE e TO VEPS G piay avtidpacmn 600 otadimy Kot
oynuotifel 2-pebvio-2-tporavorn. To mpdTo 6Ttddio sival mo apyd umd 1o dehTepo,
N avtidpacn mpuynatonoteitul apyd o Beppokpascio dopatiov, evo N otadepd 16op-
poriag elvatl Tepimov Lovada.

CH CH CH

3 3 3
| H,0 |
CH, C CI = [CH, C* | =2 CHC OH+HC

| | !
CH CH CH

3 3 3

2-MeOulo-2-xAwponpondvio 2-Me6ulo-2-tipoavoin

(1) AdoTe TPOTEYYIGTIKES TIWES V1o TIg AGT Kat AG®, TOV VO, GULPOVOVV UE TU TTAPaL-
AV dESOUEVA.

(B) Tyedidote évo evepyelokd StGypuppe avtidpaong, cnueldvovtag Oia ta onueic
OV HLOG EVOLUQPEPOLY Kol ELEYETE TU OYETIKG EVEPYELNK( EMIMESU, OGTE VUL AVTIGTOL-
%00V GTO LTLAPYOVTO TELPUUUTIKG dEGOHEVOL.
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5.38

5.39

“Eva

5.40

5.41

5.42

H avtidpacn tov 10vtog tov vdpouiiov pe 10 yrwpopedivio tpog oynuotioud pneba-
VOANG K01 10VTog YAmpiov amotelel Tapddetypa piag yevikng katnyopiag aviidpice-
®V TOL OVOUALOVTUL AVTLIPAGELG TUPTVOPIATC VITOKUTACTAGNC:

HO + CH,CI == CH,OH + CI

H AH° tg avtidpaong eivar —75 kJ/mol, eve n tiuf g AS° eivar +54 J/(K-mol). [Towa
elval n tipm g AG° (og kJ/mol) atovg 25°C (298 K); Eivar n avtidpaon eEmbepun
evdolepun;

Xpnowonomote v Tipn ¢ AG® nov vtoroyicate oto MpdPinua 5.38, yia va Bpei-
Te ™ otalepd tooppomiag K, 1oy avtidpacn tov 16vtog tov v3pouiiov pie T yAo-
popedavio.

BAéppa epmpdg

H ovtidpaon tov 2-peburomponeviov pe 1o HBr mpénet, Dswpnrikd, vo Sooet éva
piypa amd 8o Bpopourkdvia mg Tpoidvta tpochikne. Tyedidote Tig dopéc Toue Kat
OVOUOTIGTE TAL.

Zyedidote TG Sopég Twv 800 evildpnecmv KapBokaTiOvVIOY TOv URopel va GyMUoTL-
GTOVV KOTG TNV avtidpaon tov 2-pebvlonpongviov ue to HBr (ITpdpinua 5.40). Sto
ENMOUEVO KePAAaLo Ba dodpe 0Tt 1 otadepotnta tev kapPokatidviov eEaptdtatl and
TOV 0ptOUd TV GAKLAO VTOKAUTUGTATOV TOV £lval cLVEEdEREVOL ne Tov OeTikd QopTi-
ouévo avlpaka. Oco TePLEGOTEPOL GAKLAO LTOKATAGTUTEG LTAPY OV, TOGO GTUdEPO-
tepo eivar 1o kKapBokatiov. oo and ta dvo evdiduesa kapPokatidvia mov oy edid-
cate eival mo otabepo;

Oa dovpe 6to Kepdrato 7 01t To. 0AKEVIO HTOPOVV VO LETATPATOOV GE AAKOOAES LE
™MV Tpoctnkm vepou, mapovcia kdmotov OEvou kataldtn. Tlapatnpdviag to pnyovi-
opo6 ¢ avtidpaong ntposhning tov HBr oo atBuiévio (Zynuoa 5.2), Tpoteivets évay
unyaviopo yo my aviictoyn aviidpaon tposhnkng tov H,0:

Katadgtne H*
H,C=CH,+H0  ——— CHCHOH




