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NMPOAOIOz

Kahwg fpbate oTo Epyaotrpio Opyavikig Xnueiac!

O ortoxoc Tou EpyaoTtnpiou Opyaviknc Xnueiag yia kdBe @oitnTry Tou THAMATOC
Xnueiag €ival n anokTnon NEIPAPATIKAG EUXEPEIAG, N eUnédwon Bacikwv yvooewv Opyavikng
Xnueiag ye ouvduaouo Bewpiag Kal NEIPAPATOC, N €EOIKEIWON 0T GUVAPHOAOYNON CUOKEUWV
yia Tn JleEaywyr| NEIPAPATWY Kal N eKNAdNON Twv CNUAVTIKOTEPWY EPYACTNPIAKOV TEXVIKMDV.
KaBe epyaoTtnpiakny Aoknon £ivai Guyxpovwe NEIPAUATIKA Kal BEwpNTIK, anaiTel &va «nwe»
Kal éva «yiaTi» o€ kABe oTadio, Hia KPITIKA dlgpeuvnon. Eival pia npakTikn Kal NveupaTikn
aoknon nou, OTav oAoKANpwOsi, MpooQEPsl Ikavomoinon, TN Xapd TNC yvwong Kal Tng
onuioupyiag! e kdBe nepinTwon, ylia kABe Aoknon anaiteital kaAry NpoEToIJaAcia Tou
neipayaTog, BewpnTIKn evnUEPWON, aANG Kal OWOTH MNapouciacn TwV anoTEAEOUATWY,
oUPpWVA PE TIG OXETIKEC 00NYIEC TWV dIOACKOVTWV.

META TNV apyIKn EVNUEPWON-EKPABNON TWV £PYAcTNPIAKWV TEXVIKQV AMOPOvVwonc,
dlayxwplopou, kabapiopoU kal TAUTOMOINONG Opyavikwv evwoswy, 6a akoloubroel alvBeon,
anopovwan, kKadbapiopog Kal NpoadIopICHOC oUVTAENG TwV evwaoewv. O OpyavikeG avTidPAdeIg
ouvnbw¢ npayuartonoloUvTal oTnV Uypry @Aon Kai €ival «oloyeveic», OnAadrn OAa Ta
avTidpacThpia, uypd n/kal oteped, PBpiokovrar otnv idila @daon, eivalr dilaAupéva oTov
KaTtaAnAo OIaAUTN og KATAANAN CUYKEVTPWON. ZTIC MEPICOOTEPEC TWV MEPINTWOEWY Ol
avTIdPAcEIC auTeEC eival «evdOBeppec», xpeialovtal €EWTEPIKN OEpUavon MPOKEIPEVOU va
unepPouv €va evepyelakd Gpayua (evépyeia svepyonoinong). H BEpuavon emituyxaveral Ye
éva katahAnAo BepuavTikd pégo, avahoya We Tnv emBupnTn Beplokpacia. ZUPpwva pe €va
anAo kavova, Pe auénon Tng Beppokpaaiac kata 10 BaBuoug (°C), dinkacialetar n TaxUuTnTa
NG avTidpaonc. Av naMi n avTtidpaon eivar «e€wBepun», XpelAleTal eEWTEPIKN KATAANAN
woUEn. Ta npoiovta Tng avTidpaong, avaloya WPe Tn @UON TOUC Kal TIC CUVONKEG Tou
neipduaTog, ynopouv va anodovwBouv Pe diNBnon, ekxUAIoN 1 anooTagn kal akoAoUBwC va
kaBapioTouv, Pe andoTagn, Ye avakpuoTAAwon 1 HE XpwHaToypapia oTnAnG.

Ma Aoyouc aocgdaleiag, alA@ kal kOoTouc, Ba yiveTar Xpnon MIKpWV MocoTNTWV
XNUIKOV oucIv oTo EpyacTnplo. Me WIKPEC MOCOTNTEG OUCIWV HEIMVETAl KATd MoAU o
KivOUvoC €kB0NC OE TOEIKA, EUPAEKTA, EKPNKTIKA KAl KAPKIVOYOVA UAIKG, a0QAA®G HEIOVETAI
ONMAvTIKA Kal TO KOOTOG,

Aopalwc, OAa auTtd pad, pe TouG Kavovec aoPAAEIac Kal TOV KavovioHO AEIToupyiag

Tou EpyaoTnpiou Opyavikic Xnueiag, nepiypagovral 81e€0dIka aTo pUAAAdIO auTo.

Iwavviva, IouAiog 2023



KANONIZMOZ EPIAZTHPIOY OPIrANIKHZz XHMEIAZ
KANONIZMOZ ®OITHTQN

>konoc Tou Epyaotnpiou Opyavikng Xnueiag I kai II €ival, katapxnv, n €Eaoknon Twv
(QOITNTWV OE OCUYKEKPIUEVEG EPYAOTNPIAKEG TEXVIKEC MOU £ival anapaiTnTeG oTd MeipAPaATa
Opyaviknc Xnueiac kal, nepairépw, n €£AOKNON TWV (OITNTWV OTNV opyavik oUvesan,
agionoiwvTag TIC TEXVIKEG nou d10axebnkav ndn kai TIC YVWOEIG Nou anokTneénkav and Tnv
O10aokalia OAwV Twv YadnuaTtwv Opyavikng Xnueiac.

Mpiv and Tnv évapén Tou EpyacTnpiou, kabe goITNTAC unoypaPel OXETIKN ONAwON yia
Tnv napahapn kar Tnv xpéwon Tng Epyaotnpiakng 6éonc. H npooéheuon oTo EpyacTripio
yivetal £ykaipa, oUppwva pe TO npodypaupa. O @oITnTAG €ival  UNOXPEWHEVOC va
napakoAouBei To ®povTiaTrpIo Npiv and kabe epyacTnpiakn acknon.

O TeMkOC BaBuoc Tou Epyaotnpiou Ba diapoppaveral Aaupavovrac un’ oyiv TN
OUVOAIKN €IKOVa TOU QOITNTH, Ta NpoOXElpa diaywviouaTa, TNV pyacTnpiakn enidoon kai TNV
KPITIKI Napouaciacn TwvV anoTEAEOUATWV OTO TETPAJIO.

e TakTa dlgoTnuarta Oa yiveralr npoxelpo dlaywvioua €ni OUYKEKPIMEVNG UANG,
didpkeiag nepinou 30 AenTwv. To npodxeipo diaywviopa Ba agopd ypanTn €€ETaon yia Ta
napakatw: (a) o€ noia apxn PBaociletar To neipaua, (B) TI avTidpacTipia kAl TI CUOKEUN Ba
xpnoiyonoin®ei, (y) nola peBodoAoyia 6a akohouBnbei oTo neipapa, (3) noia €ivar n
avTidpaacn Kal 0 PNXaviopoG-OXETIKN Bewpia .

Ta TeTpadia npénel va napadidovrtal oTov unelBuvo dIdACKOVTA. ZTO TETPAdIO NpPENEl
va ONUEIOVOVTAl OAEC Ol NAPATNPIOEIC TOU POITNTH) KATA TN JIAGPKEIQ TOU NEIPAUATOC.

H eniTuxnc nepdTwaon Twv epyacTnpiwv npolnobeTel ave AN npooéheuan. Movadikn)
€Eaipeon eival n nepinTwon acBéveiac kal povov oTav cuvodeUeTal and Ta anapaiTnTa IaTpIka
dikaloAoynTikd. TNV MEPINTWON AUTH O QOITNTNG ACKEITAl 0 enavaAnnTikeG EpyacTnpiakeg
AOKNOEIC 0TO TEAOC TNG NEPIODOU, YETA anO OXETIKN OUVEVVONON HE TO OIDAOKOVTA Kal TOUG
unelBuvoug Tou Epyaotnpiou. Av 0 @OITNTAG oOQeiAel nNeEPICOOTEPEC Tou Va4  Twv
Epyaotnpiakwv Aoknoswv, enavaiayBavel 0An Tn ocipd Twv EpyaoTnpiakwv ACKNOEwv Tnv
€MNOMEVN XPOVId.

O @oITNTAC OPEiAel va NPoCEPXETAl OTO EpyacTriplo NPOETOILACHEVOC OTO BEwPNTIKO
MEPOC TNC AOKNONC, MPpAayda nou eAEyXeTal anod Tov UMEUBuvo We avahoya €pwThdara.
Ekeivoc, av kpivel, pnopei va diakowel Tn dieEaywyr| TNG AoKnonc.

Aev emITpENETAl N anopdkpuvon KABe (oITnTr and Ta epyacTnpla Epooov To Meipapa
Tou BpiokeTal oc €EENIEN. 2€ nepinTwon nou napatnpenbei anoucia-auéleia, To neipaya Ba
dlakoONTETAI ano Tov unsuBuvo KabnynTn.

Ta npooTaTeuTikG YuaMid nou Ba oag doBolv Ba Ta £xete un' eublvn oOac.

AnayopeUeTal va gpyalecBe oTo £pyacTrnplo Xwpic yuahid acgpaleiac. Av dev (opdTe yualid



aopalsiag, Xwpic ouvevwonon We Tov eniBAEénovra, dlakONTeTal NepaITépw dieEaywyr Tou
neIpapaToc.

Na @opate anapaitnta epyacTtnpiakn nodid and Baupdki, kata Tn OIApKEld Tou
EpyaoTnpiou. XpnoIUOMOIEITE YaVTIa yia TNV NPOOTAGIa TWV XEPIWV.

AnayopeUeTal auoTnpd 1o Kanviopa oTo EpyacTnpio.

O k@Be aokoupevoc PoITNTAG €ival unelBuvog yia Tn dIaTAPNoN TNG kabapioTnTag
TWV YUGAIKQV Kal TOU XWPOU €pyaaiag Tou.

O @oITnNTNG oeiAel va epyaleTal NPOCEKTIKA Kal va anoQeuyel adiKaloAOyNTeG
(pBOpPEC, KUPIWC oTov YUudAivo £EonAIopd. € NePIiNTwon onaciyaTog, o goITnTnG daveileTal To
yudAivo okeloc ano To EpyacTrpio, agou napadwasl Ta onacpéva, Je TNV UNoXpEewan va Ta
ENIOTPEYEI EVTOC 2 €BOOPAdWY, EKTOC av To EpyaoTripio Tov anaA\a&el anod Tnv Unoxpewaon
auTn, AOYw OXETIKOU NAEOVAGUATOC.

Ma TuxOV avTikatdoTaon 1 OUPAANPWON YUGAIK®Y I OMolovOnnoTE  HIKPO-
€EapTNUATWY anapaitnTwv yia Tnv Olefaywyrl Twv aoknoswv, Oa aneublveoTe oTOV
unelBUVo NapackeuaaoT.

Ta avmdpaoTipia kal Ta Oeiyyata Twv neipaydtwv B6a Oivovral and Tov unelBuvo
NapackeuaaoTr aTnv £&vapén Tou €pyacTnpiou.

Ta ayvwoTa 6a oag divovral Ye &vav apiBud o onoio¢ Npenel va onUEIwBEl auECHC
oTo TETPAdIO 0ac, dIOTI N anavrnon nou Ba diveTe Ba NpEnel va avagEPETal aTov apiBuo Tng
ayvwoTnc ouaiac. Té\og, Ta anoTeAéopaTa KABs Goknong KataxwpoUvTal OTO £pyacTnpIako
TETPAdIO, cUPPWVA PE To NPOTUNO nou Ba aag dobsi and Tov unelBuvo Tou EpyacTnpiou kai

oUPpWVaA PE TIG 0dnyieg Tou.



METPA AZ®AAEIAZ TOY EPTAZTHPIOY

MpwTo péAnUa Tou EpyacTnpiou €ival n oxXoAaoTIKn evNUEPWON TWV (OITNTWV Yid

TNV aopdAsld OTO XWPO €KNAIdEUONC TOUG Kal Tov TPOMoO €pyaciac Toug, WOTE Vd

eknaideuTolv owoTd kai va e€aheipBolv, kata To duvartdv, OAa Ta mbava Aabn kai Ta

HIKpoaTuxfiuaTta. To dikaiwpa otnv aAndeia aAd kai oto AABoc KaTa TNV  ENICTNHOVIKNA

€peuva kal Tnv eknaideuTikr] dladikaoia €ival ekeiva akpIBwe Ta OToIXEid Nou ekBETOUV Tov

eNoTAMOVA XNUIKO o€ KIVOUVOUC. Kai av To AaBoc¢ og kanoleg eNIOTAKES Oev aToIXilel TiNoOTQ,

oTNV €NIOTAKN TNG XNUEiac pnopei va aToixiosl noAU. Aev sival kaBoAou Aiya Ta atuxniuarta

ano QWTIEC Kal EKPREEIC OE XNMIKA €pyacTnpid, yI' autd kal eniBANETal pia osipd and péaa

npooTaociac Kal JETpa acpaleiac,

a)
B)

Y)
d)

€)

Qc npwTa TEToIa PETPa aopaleiac To Epyaotnpio diabETel:

MupooBeCTAPEC NOU €ival TONOBETNUEVOI OE EPPAv MEPN.

AVTINUPIKEG NETOETEC PE TIG OMOIEC KAAUNTOUME TO XWPO I TO OWHA PaAg ) To owpa
ouvadéApou nou meavov Ba miaosl pwTId.

BapéNl Ye appo, e Tnv onoia KaAUNTOUHE TO XWPO MOU £MIACE PWTIA.

NToug nou ekToEelel We nieon agpBovo vepo yia va otaBoUpe anod KATw av Tuxov
NApoupe pwTIA.

Anaywyouc yia Tn dieEaywyn neipapatwv: Av ekAUovTal Tofikoi aTtpoi r agpia (n.x.
CO, Cl,, H,S, HCl, NO,, SO,, SOs, Br,, nTnTIKG GAaTa UdPAPYUPOU, AVTIHOViOU,

apoevIkoU, KaooITEPou), auToi dev Ba diaxuBoUv aTo NepIBAlhov.

Mépa and Ta péoa npooTaciac nou JIaBETEl To epyacTnpio, OAol ol epyalOUEVol,

POITNTEG, KABNYNTEG KAl MPOCWMIKO, VA NAipVOUUE PETPA:

a)
B)
Y)

0)

€)

oT)

0

n)

AnayopeUeTal va epydleTal o onoloodnnoTe HOvog aTo EpyaaTrpio.

AnayopeUeTal auaTnpd To kanviopa oto EpyacTtnpio.

AnayopeveTal n aneuBeiag Bépuavon HE YUMVR QAOYA EUQPAEKTWV UAIKV (..
aAkoOANC, aiBEpa, akeTovNG K.4.).

EniBAMeTal n Xprion NPooTATEUTIKWY YaVTIWV.

EnmBAMeTal n xprion NAQOTIKWV YavTiwv.

EniBaMeTal n xprion pnAoUdac epyaocTtnpiou. To HaAAi dev kaiyeTal €UKOAd, G
YVWOTO, yia auto paihiva pouxa €ival NpoTIMOTEPA TWV CUVOETIKOV.

Y€ NepINTWON aTuxAUaTog and QwTIA anodakpUVOUHE OAd Ta €UMAEKTA, KAEIVOUUE
TNV napoxr ykadioU Kal To YEVIKO dIakONTn Tou NAEKTPIKOU pEUATOC.

Y€ nNepinTwon NEIPAUATOC PE XPROT EKPNKTIKWY avTidpacTnpiwy, onwe Ta adidia kai ol
alw-evwoelc, €pyaldPacTe NiCw and MPOOTATEUTIKO TOIXWHA TOU anaywyou Kal

ano@eUyOUE TIC anOTOUEC BEPUAVOEIC.



0) AnayopeUeTal n avappdPnaon Ke TO GTOMA PE CIPWVIO MUKVMV OEEWV, BACEwv alAa

Kal YeVIKA 0Awv Twv avTidpacTnpiwv. ENIBAAMETal n xprion HikpoavTAiov (noudp).

AvaAuTIk@, Ta JE0A NPOOTACIAC UNopoUV va NePIypapouV KaTwTEPW.

Kabe epyalduevoc oc €va EpyaoTrpio Xnueiac o@eidel va Tnpei Ta €ENC péoa
npooTaoiac:
Na qopdsl nodia anod BauBakepo UPaAcKad, NPOOTATEUTIKA YUuaAid kai yavTia ao@aleiag, oTav
epyaleTal pe ToEIKEC ouaiec. O PeyaAUTEPOG KivOUVOG KATA T JIAPKEId MIAC EpyacTnpIaknG
A0KNONG OPYAVIKNC XNUeiag, €ival o Kivouvoc avapAeENC OPIoPEVOV NTNTIKWV KAl EUPAEKTWV
ouciwv (aIBépag, aketdvr, aAkooAn k.d.). MNa va ano@UysTe TNV nupkayiad npeEnesl va
Xpnoidonolieite 000 To duvatdov AlyOTEPO avoikThy (AOYa, w¢ MEoov Bépupavong, va
ano@eUYETE TN OUVUNAPEN aTuwWv eU@AEKTOU UypoU WE NOAU Oepuéc enipdvelec, va
AaUBAvETE Ta KATAMNAG PETPA O NEPINTWOEIC £EWOEPPWV avTIOPACEWY KAl VA MPOTEXETE
KaBe €idoug PAGyag oTto nepIBAMov pag kai TIG yeirovikég Beoeig oTo EpyaaTrpio. O1 nio
eU@AekTOl OIOAUTEC, TOUG OMoiouC Ba XPNOIKOMNOINCETE OTO €pyacTnpid oag eivar o
OlaIBuAaIBEpag, o NeTpeAdikOC aiBEpac, n akeTovn kai n aibavoAn. M' auto To AOyo npEnel
NAavToTe Npiv BEPUAVETE va KOITAEETE YUPW 0AG €AV EXETE EUPAEKTOUC DIGAUTEC. € NEPINTWON

aruxnuatoc (@wTiac) un navikoBAnbeite. Na XpnoIHMOMNOINOETE AUECWC TOV MUPOCREDTNPA

(d10&e1diou Tou GvBpaka), Tov oroio (PuOIKA Ba npénel va EEpeTe va XelpileoTe, kal va
KaAUWeTE ouyxpdvwe e pouxa Tn ewTId ( M.X. KOUBEPTA, NETOETA KAMN). Av niGoouv GwTIA T
pouxa 0ac, un TPEEETe, OIOTI QuTO unoBon®d Tn QwTId. BydATe Ta av cival duvartov n
KUAIOTEITE oTO Oanedo. e MePIiNTwon eykalupaTog w¢ npwTn PBondeia yiverar nAvon We
apBovo vepd. Katoniv aA€ipeTe TNV MEPIOXN Tou €ykaUPATog HE KaTAAANAn aloipn n
BaleAivn.

To 010 1oxUel kal av nEoel avTidPaoTnpIo OTA MATIA 1 Ndvw oTo JEppa. APEOWG
nAEveTe pe apBovn noodTnTa vepoU Kal akoAoUBwC pe kaTaAnAa dlaAUpaTa, avaloya e To
avTiIOpacTnpIo. 2€ MEPINTWON MOU €IONVEUCETE dNANTNPINDEIC aTHOUC, KATAPEUYETE APECWC
O€ avoIXTO XwPo. Av NPOKEITal yia aTPoUG NuKvev o&Ewv (0EIvou xapakTnpa) ) Bpwpiou kai
xAwpiou eionvéoupe atyoUC aupwviag, av MPOKEITAl yia aTPoUC UudpoKuaviou, VITPWON
apuAeoTEPQ.

QG yevikd PEOO MPOOTACIAG OTNV NEPINTWON dNANTNPIAOEWS WNopei va avagepOei n
NAUGCHN TOU OTOUAXOU, OS KEVTPO NPWTWV Bonbeiwv-voookoueio, He apald diaAUPaTa oEEwv
Baoswv (avaloya av npokeital yia dnAntnpiacn and Bacn r) o&U, avrioToixa) Kal n NpokAnon
gueToU e onolodnnoTe Tpono. Av Ta pouxa £xouv diaBpaxei anod &va Tofiko dIaAUTN, NpEnel

apéows va apaipebouv.



EninAéov, o €éva Epyaotrpio Opyavikng Xnueiag xwpiloupe katd KaTnyopieg TIC

OPYAVIKEC OUTIEC KAl NAIPVOUKE TA avTioTOIXa PETPA aOPAAEIAC O NEPINTWON EKOEONC PAC OF

auTéc. 'ETol yia TIC JIGMOPEG KATNYOPIEC OPYAVIKOV EVWOEWV O MEPINTWON ATUXAMATOG

(ondaoigo PIAAnG, kKAm.), NAipvoupe TIC NAPAKATW NPOPUAAEEIC:

AASEeideg: AkeTaAOEDDN, akpoAeivn, BevlaAdelion KTA.

Mpo@uAdgeig: EEaleipoupe OAeg TIG NNyEG avapAEENG kal €UPAEKTWV UNIKQV. Tla HIKPES
NogoTNTEG XPNOILOMNOIOUKE anoppo®nTIKO XapTi, eEaTpifoupe o anaywyd Kal Kaie To XapTi.
Ma peydAeg NoooTNTEC TO KAAUNTOUUE e O. NaHSOs.

AAOYOVOUYXEG EVMOEIG: N-BouTUAO-XAwPIdIo, n-BouTuAo-Bpwuidio, BpwpoBeviOAio,
BpwpoaiAavio, XAwpoBevlOAIo KAM.

Mpo@UAGEEIC: ANOPAKPUVOUME OAEC TIG NNYEG avaPAEENC. XpnoidonoloUPE anoppopnTiKO
XapTi kal To TonoBeToUpe o€ yudAivo 1 NAaoTikd miaTto oTtov anaywyo. To eEatpifoupe 1 1o
KQilE.

Akulaloyovidia: n.X. akeTUAOBPwHIdI0, aKETUAOXAWPIBIO KAM.

MNpo@uAd&eic: To kaAUnToupe pe NaHCOs. TMa pikpr) noodtnTa Baloups To deiyya o€ £va
MEYAAo noTrpl ME vePO Kal TO aPrvoupe yia Aiya Aentd. Katoniv To anoyxuvoupe apyd oTo
vepoxUTn He agpbovn nocdTnTa vepoU. MNa peydAn noooTnTa, To TonoBeToUUE O£ MAACTIKN
OOaKOUAQ ) XapToVEVIO KouTi, To dlaokopni{oUPE 0T £0aPOG Kal PiXVOUHE VEPO.

ApWUATIKEG AUIVEG, AAOYOVWUEVEG AUIVEG KAl VITPOEVAOEIG: M.X. XAwpovITpoBev(OAio,

XAwpoviTpoaviAivn, XAwpopalvoreg KA.
Mpo@UAGEeIc: >To O€pua: MAEVOUNE QUEOWC WE oanoUvI-anoppunavTiko kal To EENAEVOUUE
KaAa pe vepO. Mohuopéva yavTia, pouxa, nanoutoia Ta Byaloupe apéowc Ta kabapiloupe n

TA KATAOTPEPOUE KE KaWIo. M IKPEG NOTOTNTEC XPNOIHOMNOIoUE anoppo®nTikd XapTi, TO

0roio ToNoBETOUWE OE GIOEPEVIO MIATO OTOV ANAywyod kai To aprvoupe va EaTuioBei. Katonv

TO Kaiye. a peydleg noooTnTeg pixvoupe NaHCO; 1 dppo kal To BAloupe O XAPTOVEVIO

KOUTI yIa va To KAWOUPE O AGKKO.
AAEIQATIKEG AYIVEG: n.X. /-BouTuAapivn, ailBavoiapivn, SieBuUAapivn KA.
Mpo@UAGEeIc: Pixvoupe agBovo vepod kal apald didhupa o&goc (HCI)

Y3poyovavOpakeg, alfOEPEG, aAKOOAEG, KETOVEG, EOTEPEG:

MNpo@UAGEEIC: ANOPAKPUVOUKE OAEG TIC NNYEC AVAPAEENC Kal Ta EUPAEKTA UAIKA.

a) Aiapuyri agpiou. KpaToUUE T OUYKEVTPWOT) TOU dgpiou KATw Tou nediou £KPnéNc Tou
MiyHaToG HE 10XUPO aepiono. MeTa@EPOUPE TO DOXEID OE AVOIKTO XWPO Kal TO
a@VOUE va eEATUIOTEI Kal va OIaoKopNIOTEl aTnV aTpoogaipa.

B) Yypo: XpnoigonoloUYe anoppopnTikd XapTi kal To €EaTpifoupe o OIdEpEVIO MIATO
OTOV anaywyo 1 To Kaipe.

Y) 2TEPE0: XPpNOILONOIOUKE anoppo®nTIKO XapTi Kl To TONoBeToUpE G OIDEPEVIO NMIATO

oTOV anaywyo.



ApwpaTikoi udpoyovavelpakeg:
©a npénel va TovioTel 0TI, £neidn £xel anodelxBei nwc To BEVZOAIO €ival KapKIVOyovo
(npoTeiveTal n Xxprion Tou ouxva oTto EpyacTrpio), Oa npénel 6nou givail duvaTtov, népa ano

Ta AaA\a PETpa acpdaleiag, va avTikadioraral and ToAoudAio.

Fvwpiyia pe Ta YudAiva okeUn

>Tn ogAida auTr napouaialovTal PEPIKEG OEIPEG DIAPOPWV YUAAIVWV opyavwv. Mepikd
anod auta Ba Ta XpnolPonoINOETE KATa Tn JIAPKEId TwV ACKNOEWV 0ag kal 8a Ta Bpeite oTnv
epyaoTnpliakr) oag 6¢on. MNa onoiadninoTe nAnpo@opia ansuBuvBeiTe oTo nNpocwnikd Tou
gpyaoTnpiou.

Ta yuahiva okeln diakpivovTal o€ anAd kal ecpupiopéva. Ta eoPUPICPEVA gival MOAU
nio akpiBd, nAcovekToUv OPWG OTO OTI @) anogelyeTal n diappon R diaguyn agpiou, B)
anoQeUyETAl N ENIMOAUVON TWV UYp®WV and Tad OUCTATIKA TWV NWPATWV KAl Ta UANIKA
oTeyavonoinoswe (6nwc BouAokEPI), NoU XpnaoiJonolouvTal oTa anAd okeln, y) anairsital

€AAXI0TOG XPOVOC YIa TO OTNOIYO HIAC CUOKEUNG.

>TAYOVOUETPIKO XWVi
WukTrpeg

AMOOTAKTIKOC CUVOECHOG
Mwparta kar oUVOEUoG

HPwne



5. Z@aipikn QIaAn

6. TpiAaiun o@aipikn QIAAn

7. EniBepa anooTafewg

8. Momnpi (eocwg

9. AIaxwpIoTIKN Xoavn (ZTayovopeTpIKO Xwvi)
10. Xovi

11. MakpUAGIPoC opaipikr QIGAN
12. Kwviki @1aAn

13. ®1aAn 0INBAOEWG KEVOU

14. MNpoyoida

15. OYKOWETPIKOG KUNIVOPOC

16. OepuOpETPO

17. AnAr anéoTaén

18. ©¢éppavon Pe kABeTo WYUKTNPa

Avaloya pe Tn diapeTpo (1" £vdei€n) kal To pnkoc (2" £vdeiEn) Tou opupioPaToc Ta
okeln auta oupBoAidovTtac we n.X. NS 14/23 kai NS 29/32. Znaving ouvdéovTal HETAEU Toug
Me alhikdvn N PaleAivn, €av O TuxOv kata Tn OIdpKeld TNG avTiOpAoews KOAARooUv,
anoxwpilovTal NPOCJEKTIKA WE EAAPPA KTUMMKATA TOU €EWTEPIKOU E0UUPIONATOG WE EUAIVO

avTIKEiPEVO, apou NpwTa n NEPIOXN OUYKOAANOEwS TonoBeTnBei yia Aiyo xpdvo o€ (e0TO vepo.

KaBapiopog OKEU@V

Ta yudAiva okeln kaBapifovTtal oTo EpyaoTrpio He dIApopouc TPOMouC, avaloya HE
Tnv ekdoToTe akaBapoia. Xpnoigorolsital ouvnBwC vepO, Bepud  vepd, vePO  Kal
anoppunavTiko, akeTovn n ailbavoAn. MNa SUoKoAEG nepinTwoelC (JUGDIGAUTEG akaBapaoiec)

XPNOIKONOIEITAl XpwHOBEIiKO 0EU.

To xpwlobelikd o0&l napackeudleTal UkoAa PE Tov €ENG TPOMO:

>e notnp! Twv 250 mL diaAleTe 5 g dixpwpikoU kahiou o 5 mL vepoU Kal NpooBETETE
0t MIKPEC OOOEIC, avakaTeUoVTag OuveXwe, MUKVO Oeikd o&U w¢ Ta 100 mL. To piyua
Bepuaivetar (eEwBepun diahuTtonoinon) kai eni nAéov eni 15 AenTtd nepinou otoug 80 °C
(nAnpng diahuon). Katoniv, apol wuxBei os Beppokpacia dwuaTtiou, PUAAOOETAI OE KAEIOTH
QIAAN.

MeTd To mAUOIPO, Ta yudAiva okeun EnpaivovTal €iTe Pe Apeon OTov aépa, EiTe e
TonoBETNON Ot Bepuaivopevo oupvo. MNa ypriyopn &npavaon, YeTd To NAUCIYO, YiveTal pia

EKNAUON PE AKETOVN.
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=HPANZH YITPQN H AIAAYMATQN OPIrANIKQN ENQZEQN
2E OPIANIKOYZ AIAAYTEZ

Juvnlwe, w¢ EnpavTika yia TNV ERpavon uypwv eVOOEWV Kal SIGAUPATWY UYPWV N
OTEPEWV eVWOEWV oTnv Opyavikr Xnueia, XpnoiJonolouvTal avopyaves OTEPEEC EVWOEIC . H

€nAoyr) Toug kabopileTal anod Toug NApakaTw NapayovTeG:

a) OV NpENEl va £X0UV XNHIKI] GUYYEVEIQ UE TIC OPYAVIKEG EVWOEIC,
B) Ba npénel va £Xouv Taxeia kal anoTeEAEOUATIK ENPAvTIKN IKavoTnTa,
Y) Oev Ba npénel va diaAuovTtal aTo uypo ) oTo dIaAUTN oTov onoio €ival diaAupévn n

npoc Enpavon &vwan,

0) Oev npenel va KataAUouv XNUWIKEG avTIOPAOEIC TWV OPYAVIKOV EVWOEWY, ONWc O
NOAUMEPIOUOC, avTIOPACEIC CUPNUKVWONC Kal QUTOEEIdWONG Kal, TEAOG,

€) Ba npenel va ivar 600 To duvaTov Mio OIKOVOMIKA.

Xpnon Tou &npavrikou

AvakivoUPeE TO UYpO ME MIKPEG MOCOTNTEC TOU &NpavTikou, MEXP!I MOU va [NV
eupaviletal nAéov kapia ain dpdon. Mpéngl va anogelyeTal peydAn nepioceia Enpavrikou
Yl va €XOUME €eNAXIOTEG anWAEIEG AOYW npoopopnone. Eav To vepd eival apketd Kal
dlaywpileTal pia pikpry udaTikr oToiBada, Npénel NPWTA va anoPakpUveTal.

Eniong, To &npavTikd npénel va diaxwpileTal pe dindnon npiv Tnv anooTa&n Tou
uypou. H Taon aTpwv navw anod To EnpavTikd PECo au€averal o€ UYPNAEC BEpUOKPATIEC Kal
€AV QUTO dev €XEl ANOUAKPUVOEl eMOTPEPEI OAO To vepd O0To andoTayuad. Ektoc BERaia ano
depikd EnpavTika (P,0s, Na) nou Ta npoidvra avTidpacsws Ye To vepd eival oTabepd kai n
dIndnon dev &ival avaykaia.

Aildpopa EnpavTika

a) Avudpo xAwpiouxo aoBeoTio, CaCl,

Eivar @Bnvo kai €xel peyaAn &npavTikr) 1kavoTnTa, WEXP! oxnuartiopou CaCly.6H,0
kaTw Twv 30°C, aA\a apyd oTtn dpdaacn Tou, anaiTei apkeTo Xpovo. AuTod o@eileTal oTo OTI anod
TO VEPO oXNuaTileTal £vag oTepedC UdPITNG, Nou gival eniong ENPAvTIKO WECO.

B) Avudpo Beliikd payvnaio, MgSO,

Eival éva €EaipeTikd oudETEPO ENpavTikd PETO Kal OXETIKA @ONVO, ypriyopo aTn Opdaon
TOU, XNHIKA adpavec Ye IkavonoinTikny anodoorn. Mnopei va xpnoigonoinbei yia eVWOEIG OTIC
onoiec dev xpnoiponoisital CaCl, (eoTépec, aAdelideg, KeTOVEG, viTpiAia, ayidia k.d.)
y) Avudpo Beiikd vaTpio, Na,S04

Eival oudéTepo EnpavTikd PECO, GONVO Kal €XEl YeyaAn IKavoTnTa anoppoPpnoEws
(oxnuarticel Na,S0,.10H,0 katw anod Touc 32,4°C). Mnopei va xpnoidonoinBei og OAEC TIC
NePINTWOEIC, aAaG n Opdon Tou eival apyr. Kupiwg XpnolhonoleiTal yia TV NPOoKATApKTIKM
anopdkpuvon PeyYaAwv NOCOTATWY VEPOU Kal dev gival kaho ENpavTiko yia dIaAUTEG Onwg To

BevlOAIO kal TOAOUOAIO, TV onoiwv N dIAAUTOTNTA GTO veEPO €ival Wikpr. To avudpo Na,SO0,
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gival akataMnAo yia Bgpuokpacia peyaAuTepn Twv 32,4°C Tn Bgppokpacia dnA. dIacnacews
Tou udpiTn Na,S04.10H,0.

) Avudpo Beiikd aoBéaTio, CaS04

AapBaverar pe Béppavon Tou CaS04.2H,0 1} Tou 2CaS04.H,O oToug 230-340°C eni
TPEIG WPEG. To XpnoldonoinKévo EnpavTikd Pnopei va avayevvnBei eniong pe Tov idlo TpoNo.
Eival noAU ypriyopo atn dpdon Tou, anodoTikd, XNUIKG adpavec kal adidAUTo Os opyavikoug
OIaAUTEG. TO HOVO WEIOVEKTNMA TOU €ival 0 oxnuaTiodog Tou 2CaS04.H,O nou anoppoga
BewpnTIKA POVO 66% TOU BAPOUC TOU O VEPO Kal £TOI EXEI TNV EAAXIOTN ANodOTIKOTNTA TOU.
To CaS0, ival akpiBoTepo and 1o MgS0O, kal Na,SO4 aAa unopei elkoha va avayevvnBei. H
MEyaAn anodoTikoTnTa Tou avudpou CaSO, oQeiAeTal GTO YEYOVOC OTI N TAON ATHWV TOU
OUOTHUATOC:

2CaS0, + H,0 =— 2CaS0, + H,0

gival povo 0,004 mm oToug 25°C kal n WETABOA TNG TAONG aTUwv Me av&non Tng
Beppokpaciac yUpw oTouc 100°C eivar pikp. Opyavikoi 81aAUTEG pe 0.0, kaTw Twv 100°C
Jrnopouv £101 va Enpabouv Pe ansuBeiac anooTagn.

€) Avudpo avBpakikd kdAio, K,CO;

‘Exel kaAny EnpavTikn 1KavoTnTd, aAAd €ival apyd orn dpdon Tou. XpnoIUOonoIEiTal yia
Enpavaon vITPINIWV, KETOVWV, E0TEPWV KAl PEPIKWV AAKOOAWV, aAAG Oev XpnaolPonolsiTal yia
&npavon ofwv, (aivohwv kal AAMwv OEIVWV oucIwv ¢ Pacikn &vwon. APKETEC (POPEG
avTikatioTa To UOPOEEIDIO ToU vaTpiou fj KaAiou OTIC apiveg, OTav NPENEl va anopeUyeTal €va
I0XUPO aAKaAIKO avTIdpaacThpIo.

oT) YOpo&eidio vaTpiou, NaOH, kai udpoeidio kaliou, KOH

XpnoigonoioUvTal  Kupiwg yia E&npavon Bacikwv EVOOEWV, ONWC auivowv. H
MeyaAUTEpN NoodTNTA VEPOU MMOPEl va anopakpuvlei pe avadeuon nukvou diaAUhaTog Tou
udpogeldiou. AvTIOpPOUV e NMOANEG OPYAVIKEG EVWOEIG (N.X. 08¢a, PaIVOAEC, E0TEPEG kal apidia)
ME TNV napougia vepou, ondTte dev pnopoUv va Xpnolgonoinbouv yia Tnv &npavory Touc.
AkOun, kabwg eival diIaAuTa oe opyavikoUg JIGAUTEG N UYPEG EVWOEIC, MEPIOPIZETAl N XPron
TOUG WG ENPAVTIK®V.

Q) NevTokeidio Tou PwaPopou, P,0s

Xpnoigonolgital oe XwploTo doxeio ouvnbwc, o EnpavTrpeg kevou f aniouc. Eival
ypriyopo otn dpdaon Tou Kal akpiBo. ZxnuaTidel oTpwua "aiponiou” oTnV NIPAVEIA TOU PETA
ano pikpn xpnon. Mia npokatapkTikn Enpavon pe avudpo MgSO, Ba npénel va nponyeital Tng
Xprong Tou. Xpnoidonolgitar otav Béhoupe nAnpn &npavon Kupiwg udpoyovavepdakwvy,
aiBEpwv, aAkulo- kal apuhoaloyovidiwy, VITPIANIWY, aAAG OXI BACIKWOV EVDOEWY, ONWE AUV,
aAkooAwv kai GAwv nou, iowg, avTidpolv Kal apudaTwvovTal.

n) MeTaA\iko varpio, Na

Xpnoigonolgital yia ENpavon KopeoUEVWY aIBEPWV Kal apwHaTIKWV udpoyovavepakwy

WG OeUTEPO ENPavTIkO. Aev MpEMEl va XPNOIMONOIEITAl yia EMpavon eVWOEWY HE TIC OMOIEG
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avTidpd f nou npooBalovTal and AAkaM ) nou ugioTavTal elkoAa avaywyn (Aoyw Tou
udpoyOvou nou ekAUETal kaTa Tn didpkela TNG avTidpaong Tou Na pe vepd), Onwe aAkoOAeC,
0E€q, €0TEPEG, opyavika aloyovidia, KETOVEC, aAOEUOEC Kal O OPIOUEVEG QMIVEG.

MPOZOXH: To PeTAAAIKO VATPIO va PNV €PXETAl O €naA®r) YE TO VEPO VIATI €KPryvuTal:
€€wBepun avTidpaon, ékhuan H,, autoava@Aegn, Ekpnén.

8) Mukvo Belkod o&U, HySO4

Xpnoigonolgital kuping yia E&pavon Tou Bpwpiou. To BpWWIO aVAKIVEITAl OF

dlaXwpIOTIKN Xoavn Pe PIKpR nocdtnTa n. HySO,.
1) Ahoupliva, AlbOs

H evepyonoinuévn ahoupiva, YeTd ano BEpuavon otoug 170°-180°C eni 6-7 WPEC,

XPNOILONOIEITAl WC ENPAVTIKO, KUPIWG O£ ENPavThpeg kal o€ diIAgopa epyacTnpiaka opyavd,
onwg oe fuyouc,.

K) Mopiakd KOoKIva

Mpokerrarl yia (e0AIBouc, apyINOMUPITIKEC EVWOEIC UE GUYKEKPIUEVOU HEYEBOUC NOPOUG,
ME€oa oTouC onoioug XwpoUv kal eykAwBifovTal PIKpd popia, onwe To vepd. Eivar katdAAnAa
yia OAeC oxedOV TIC KATNYOPIEG OPYAVIKOV EVWOEWV, OUWC OEV EXOUV UEYAAN XWPNTIKOTNTA
Kal xpnoigonolouvtal w¢ SeUTEPO ENPAvTIKO. MeTA TN Xprion TOUG avaysvvavTal,

A\) =npavon pe anooraén

3TIC NEPICOOTEPEC NEPINTWOEIG N ANOCTAEN OPYAVIKWV NAPACKEUACHATWY NPV TNV
Enpavon Bewpeital we "kakn" TEXVIKN, aAAG yia kanoio apiOud dIgAuTwv 1 uypwv, Nou Eivai
npakTikd adiaAuta oTo vepd, n Oiadikacia Tng anooTtaénc Bonbda Tnv E&npavon. To
nAgovekTnUa eivai n duvatoTnTa oxnuatiopgoU duadikou 1 TpiadikoUu aleoTponikoU HiyHuaTog
ehayiotou 0.0 "ETol, av uypd Bev{OAio anooTdaleTal, To NpwWTO KAAOHUA NEPIEXEl alE0TPOMIKO
diyua Bevlohiou-vepoU [To 0.0, Tou piypaTog eivalr 69,3°C (eAaxioTo) kal nepiéxel 29,6%
vepoO]. ‘'OTav OAo TO vepO €xel anopakpuvBei, TOTe To PBevlOAio anootalel kaBapo. AA\ol
OIaAUTEG nou pnopouv va Enpabolv W' auTo Tov TpoNo sival: TeETpaxAwpavepakag, ToOAoUodAIo,
€&avio, enTavio, NETPEAdikOG aiBEpac, aiBulevoxAwpidio.

KOINA =HPANTIKA I'A OPIrANIKEZ ENQZEIZ

AAKOOAEC Avudpo avBpakikd kaAio, avudpo BeIKO Payvhnolo n
aoBéoTio, AoBeoTOC

AAKUAO 1) Avudpo XAwploUxo aoBeaTio, avudpo Beikd vaTpio,

ApuAoahoyovidia hayvnolo r aoBEaTio, NEVTOEEIDIO TOU (pwa(POPOU

Kekopeopévol kal | Avudpo  xAhwpioUxo aoBeoTio, avudpo  BeIkO

apwUaTIKoi aoBEoTIo, METAAAIKO  vATPIO, MEVTOEEDI0O  Tou

udpoyovavepakeg PWoPOPoU

AIBEpeg

ANDE(dEC Avudpo BgikO vaTpIo, Payvnalo, ) aoBEaTio

KeTdveg Avudpo BeIlkd vaTplo, payvnolo 1 aoBEaTio, avudpo
avOpakikd kahio

Opyavikég Baosic | STeped UDPOEEIDIO TOu kahiou, i vaTpiou, AoBeoTOC,

(apivec) 0&cidlo Tou Bapiou

Opyavika OEa Avudpo Bgikd vaTpio, payvnaolo r aoBEaTio
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AMNMOMONQZzH KAI KAOAPIZMOZ OPIANIKQN ENQZEQN

MeTa ano wia avridpaon, ny. Tn oUvVBeon KIAac opyavikng ouaiag, ekToc and To KUplo
npoidv eival duvatov va oxnuaTtioBoUv kal npoidovra and OsuTEPEUOUCEC-aveNIBUUNTES
avTidpdaoeic (napanpoiovta). Enionc eivai noAU niBavd va undpyxouv apxIKEG OUCIEC,
avTidpwvTa nou dev avTedpaocav NANPWG N MOU NTAv O NePIiooela kai OIAAUTEC. EvOiagepel
AoInov, HETAG TNV OAOKANPWON HIag avTidpaonc, va anoydovwdoUv Ta npoidvTa nou pag
evdia@Epouv and TO Miypwa TNG avTidpaong kai akohouBw¢ va kabapioBolv Kal va
TauTonoinBoUv. H anopdvwon kali o kabapiopdg Pnopei va yivouv pe didgopoug Tpdnoug,
€EAPTWVTAI KUPIWG ano Tn @uon kai TIC IDI0TNTEG TWV EKACTOTE NPOoiOVTWY, BeRaing kal ano
TIG NPOCIEEIC, TOUC DIAAUTEG, TIC oUVONKeC KAM. OI 0pyavIKEG EVWOEIC PNOPEI va €ival oTeped
I uypaq, va eival eudIGAUTEG 1) SUCGDIAAUTEC O€ OpIoHEVOUC OIQAUTEC.

'Eva oTteped oTav BpiokeTal o€ uypd NepIBAAOV anopovwveTal ouvidwe Je dinenon,
N HE QuUYyokevTpnon. H dindnon yiveralr i Ye ouvnon nieon (Me anAo nBWO 1N PE NTUXWTO
nouo), N pe eAaTTwuEVN nieon (We yuaAivo nBuod-Buchner). H uyokevTpnon epapuoleTal o
NePINTWOEIC Onou n dIdnon eivar duokoAn (oTav n ouadia ival agopen f KOAWING) Kai ol

nogoTnNTeC NOAU WIKPEG. To OTEPEO HNopei va KabapioTel PE avakpuoTAAwWan, Ke Eaxvwon
~—— Xwvi

- AdoTixo

KWVIKH QIGAn

Kevou i
TIPOG KEVO
# udpavthiag

'Eva uypd, avahoya pe To nepiBadAov oTo ornoio BpioKeTal, PNOPEi va anodovwolei pe

(Auo@ihonoinaon), He EKXUNION Kal JE XPWHATOYPAPIKEG TEXVIKEC.

anooTtagén, omnenon, ekxUAion. O kaBapiOPOC TOU UYPOU WMOPEl va Yivel PE anooTagn
(S1apopa €idn anooTa&ewv), Ke ekXUAION Kal HE XPWHATOYPAPIKEC TEXVIKEC.
H mioTonoinon Tng kabapdTnTac YIac opyavikng EVWonG WMopei va yivel Pe PETpnon
TWV PUOIKWV 0TABEPWV TNG, ONWG ivai:
1. onueio T&wg (0.T.)
2. onueio Eoswc (0.¢.)
3. OeikTng diabAacswg (n)
4. €0IKr) aTpoPr- aTPOPIKN 1kavoTnTa [a] ( yia onTIKa EVEPYEC EVWOTEIC)
5. nukvotnTa (d)
Enionc pnopei va yivel pe OIAQOPEC XPWHATOYPAPIKEG TEXVIKEC (MOIOTIKEC) Kal
(PACPATOOKOMIKEG HEBODOUC, ONWC ivat:
1. unépuBpoc paopatookonia (IR)
unepiwdNG paocpatookonia (UV)

2
3. MUPNVIKOG YayvnTikoc ouvtoviopog (NMR)
4. @aopaTopeTpia palag (MS)

5

KUKAIKOG dIXpwiopog (CD)
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2HMEIO THZEQZz KAI ANAKPYZTAAAQZH
2HMEIO THZEQ3>

MOANEC OPYQVIKEG EVWOEIC EXOUV OTNV OTEPEA TOUG KATAOTAGN KPUGTAANIKN HOP®N),
OnA. Ta popia Touc sival TonoBeTNUEVA GTO KPUGTAAAIKO NAEYHA PE PeyaAn TAEn. H Ta&n autn
etapavileTal Ye Tnv av&énon Tng Oeppokpaciac, AOyw OepHIKNG TAAGVTWONG TWV Hopiwv.
>nueio Th&wg (melting point) piac opyavikng ouoiag Bswpeital n Bepyokpacia, kaTa Tnv
oroia n OTEPEA ouadia kal To THyPa Tng, BpiokovTal o€ KATAoTaon Igopponiac. ' autn Tn
Beppokpacia To oTeped kal TO THYHA £xouv Tnv idla Taon athwv. To onueio TEEwe (0.T.)
Jnopei va Xpnolpelosl, we XapakTnPIoTIKA (PUOIKN oTaBepd, yia TNV TAUTOMNOINCN OpYavIK®V
EVOEWV Kal WG KPITRpIo kaBapdTnTac piag ouaciac.

Mia opyavikn évwon BewpeiTal kaBapr) oTav €xel £va oapég onueio TNEEwe, OnAadn
pia pikpr nepioxn (eUpoc) onueiou THEEWG (~3 °C), ev WUn KaBapeC EVWOEIG THKOVTAl GE Jia
OXETIKA PEYAAN nepioxn Bepuokpaaiac,

'OTav kaTta Tnv avaupiEn piag oTepedc ouaiag B pe pia oucia A PEIWVETAI TO ONMEIO
TNEEWC AUTNC, TOTE Ol OUTIEC A Kal B gival dIaQOpPETIKEC. TNV NEPINTWON MOU Ol EVWOEIC A Kal
B, kaBw¢ kai Ta piypata Toug (A+B), pIKTO 0.T., £Xouv To idlo onueio TNEEWG, TOTE n ouaia A
gival idia pe Tnv B. Epoagov, opwe, ol A kal B gival SIapopETIKEG EVWOEIC, 000 NEPIOTOTEPN
noodTnTa TNG B npooBecgoups oTnv A, TOOO NEPIOTOTEPO XAUNAWVEI TO ONUEIO TNEEWC TOU
piyuatog A kai B. Eav n diaAutotnTa TnG B otnv A unepBei €éva opiopévo Oplo, TOTE Oev
AauBavel Xwpa NEPAITEPW TAMEIVWON TOU ONUEIOU TNEEWC TOU PiyHATOC. AUTH N XaunAOTEPN
duvatr] Beppokpacia TAEEwC, KaTa Tnv onoia éva piyua and A kal B napapével uypo,
ovopadeTal euTnkTIKO onpeio (eutectic point), To de Piypa euTNKTIKO MiyHa.

'Eva uypd piyhwa pe oUOTaon €UTNKTIKOU oTepeonoleital (ugioTatal nién) o uia
OUYKeKPIMEVN Bepuokpaaia (Ox1 o€ nepioxn) Xwpic npiv va anoBdaiel aTepeod A 1 B, eniong, €va
oTeped pe olOTAON EUTNKTIKOU TRAKETAI Xwpic aAhayny Tng ouoTacncg oTn XaunAoTepn
Bepuokpacia. My., piyda H,O kai NaCl pe oloTtaon 77% kai 23%, avTioTolXd, AnOTEAE
EUTNKTIKO Miyda pe o0.T. -21.1 °C. MNa 1o A0yo auTtd pixvouv aAdTl o€ naywuevouc OpOHoUG,
OnAadn emiTuyxaveralr n oUOTAON TOU €UTNKTIKOU KAl O nAyog ME TO aAATI AMwvel o€
Beppokpaoia -21.1 °C!

Meipapa: ©a petpndei To onueio THEEWC piIag ayvwoTng kabapnc ouciag (and Tov
napakatw nivaka 1). AkoAouBwc, pe Tn Bonbeia Tou eupebEvTOg onueiou TREEWC Kal Tou
onueiou TASEWC WiyMaTog TNG Evwaong Kal TNG UMNOTIBEPEVNC YVWOTHG Evwong anod Tov nivaka

1, 8a avayvwpioBei-TauTonoindei n ayvwoTn ouacia.

Nivakac 1. >Teped yia HETPNON TOU ONUEioU THEEWC

Evwoeig >nueio TNEewg (°C)
4-NiTpoToAoudAio 52-54
1,4-AixhwpoBeviohio 54-56
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4- N, A-AipeBuhapivoBevlaldeiion 73-75

NagBaAivio 80-82

AkpuAapioio 84-86

4-NiTpoaivoin 113-115
AkeTaviAidio 114-115
Bev{oiko o&U 121-122
p-BpwpoviTpoBevioAio 125-126
®BaAikdG avudpiTng 131-134
Oupia 133-135
KIVWapwIKO o&U 133-134
MnAovikd oEU 135-136
2-XAwpoBevloikO OLU 139-141
p-NiTpoaviAivn 146-147
>aMKUAIKO OEU 158-161
Kaugpopa 178-180
Oeloupia 175-177
4-MegB0EU-Bevl0ikO OEU 182-185

MNelipauaTikO UEPOC

TauToroinon piac dyvawaorns ouoias e 1) BoriBeia Tou onueiou TréEws

a Tov NpocdIopIoUO TOU GNUEIOU TNEEWG PEPETE OE EIDIKO TPIXOEIDN CWANVA MHIKPN
noodTNTA KOVIOMOINWEVNG ouadiac Kal BepuaiveTe npooekTika. ‘'OTav pOACETE o€ Beplokpaaia
10-15 °C kaTw ano To avapeVOUEVO ONUEio TEEWGS TNC EVWOEWC, BeppaiveTe apyd, Oev Npenel
n TaxuTnTa B€ppavong va unepBaivel Tov 1 °C/ AenTo. € EVWOEIG AyVWOTOU ONUEIOU THEEWC
npoteivetal va yivouv dUo OoKIYéC. Mia Jokiurn Me ypriyopn Oépuavon, yia Tov Katd
NPOOCEYYION NPoodIopIoUO TOU O.T., Kal Hia deUTePn, ONou OTnV MNEPIOXN TOU ONUEIOU THEEWG
BepuaiveTe NOAU apyd, yia akpiBeia. Q¢ apxn TG TNEEWG Bewpeital n Beppokpacia kaTa Tnv
onoia nNapaTnpeiTal n nNpwTn oTaydova oTo TEIXOC TOU TPIXOEIDoUS owAnva. H THEN TeAsimvel
OTav Takei OAO TO OTEPED. MEPIKEG EVIOEIC TRKOVTAl PE anoouvBeon (decomposition).

Kabe qoirntic npoodiopilel To onyeio THEEWG piag ayvwoTng ouciac anod Tov nivaka
1. Ma nAApn TauTonoinon, YETA Tov NPocodiopIoPd TOU O.T., AVAPeElYVUETE WIKPR NoooTnTd
TOU aQyvwOoToU 0aG Kal TnG UMOTIBEPEVNG YVWOTNC ouadiac yia va PBPEiTE To PIKTO onueio
™EewC. Eav npdkerral yia Tnv idla ouadia, To 0.T. NAPAPEVEI OTABEPO, €V TUXOV TAMEIVWON

auToU anpaivel 0TI 0 NPOCdIoPIGUOC 0ag dev NTAV 0WOTOC,

[1po0dIopIcLIOC ONUEIOU TIEEWC EVOC EUTNKTIKOU LIVUIATOC

©a epeuvnBsi o TPOMoC TNAEEWC &evog Miyyatog OUo ouoiwv A kai B (n.x.
va@Bahivio/Bevloikd ofU). Zuyilete 5 deiypaTa (ouvohika 100 mg To kABe deiyua) HiyuaTog
Twv 2 evwoswv (Ue avaloyia Bapwv: 1:4, 2:3, 1:1, 3:2 kai 4:1 os {uyo akpiBeiag) kai Ta
KOVIOMOIEITE PEXPI VA YIVOUV OUOIOYEVH. 2€ KAOE Piyda npoodiopileTe TO onyeio THEEWG.

Ma To EUTNKTIKO Wiyda XpNoIPONoINoTE To NAapakdTw diaypaupa: o.T. EVvwong A, O.T.
évwong B, 0.T. piypatog avahoyiag A/B. ZTn ypa@ikr napdoTtacn Tou diaypdupaTog THEEWS

KaTaypayTe TIG TIUEG YIa TIG NEPIOXEG TAEEWG, KAl ONUEIWOTE TIG NAPATNPACEIG 0aG.
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AiGypaupua eUTNKTIKOU onueiou-avaloyia onueiou ThEEwc-cuaTaonc

Inueio éemg Inueio éemg
OC OC

KAipag: 10% = 1 cm
10°C=1cm

100% e 0%
0% > 100%
ANAKPYZTAAAQZH

H avakpuotadMwon eival n nAéov evdiapépouca HEBODOC KaBApPIOPOU OTEPEWV
opyavikwv ouciwv. 2’ €va epyacTnpio Opyavikng Xnueiac anotehei Tn ouvnen pedodo
KaBapiopoU TWV OTEPEMV MPOIOVTWV HIAG avTidpaonc, META TNV anopovwaor Toug and To
diyua Tng avTidpaonc, f yia Tov Kabapiopo npmTwV UAWV, OPYavikwVv OUCIOV HN €NApKOG
Kabapwv.

>uvioTatar otn dlgAuTonoinon TNG NPo¢ Kabapiopod OTEPEAC Evwonc ot £va Bepuod
OIaAUTN, 1) O€ €va KaTtaAAnAo Bgppo pivpa diaAuTwy, Kal oTnv anoBoAr KpuaTAAwv kabapr|g
EvwoNnG anod Tov &v ouvexeia Wuxopevo OIAAUTN, VW Ol MPOOIEEIC NApANEVOUV OIQAUTEC,
Tuxov adidAuTtn npOouIEn oTo Bepud diaAlTn, anopakpUveTal pe OIN6non O1 kpUoTaAAol

napaiappavovTal pe dIndnon Kai eEAEyxovTal we Npog TNV kKabapoTnTa Touc.

Mopeia avakpuoTaAWoNG:

Ta ouvnén BAKaTa WIag avakpuoTaAwaong ival Ta akdhouba:
EriAoyn S1aAuTn

Aia\uTonoinon Tng ouaiag

AnoxpwpaTiopog Tou diIaAUpaTocC Ye evepyo avBpaka, av Xpelaodei
AIRBNoN adIGAUTWV OTEPEWV

KpuoTdMwon Tng ouaiag

AINBnon kai EKNAUCT TwV KPUOTAAAWY

Zfpavon TWV KPUGTAAN®V - YNoAoylopdg anodoaong

el A I o e

'EAeyxoc kaBapdTnTac Twv KPUOTAANWY
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AvaluTikd:

1. Ano Tn owatn emAoyr) Tou dIaAUTN £&apTdTal n eniITuxia TNG avakpuaTalwonc. O
d1IaAUTNG, Aoinov, nou Ba emiAeyei w¢ KATAANAOG yia TNV avakpuaTAANwGoN NPENEl va EXEl TIC
€ENC 1010TNTEC:

¢ Na diaAUelI Tnv ouaia oTav ival Beppog kai va Tn diaAlel eAaxioTa ) kaboAou
otav sivar yuxpog,

e Na digAUel NANPWC TIC NPOCUIEEIC kal dTav gival Puxpdc, N va un TIg diaAvel
kaBoAou kal oTav ival Bepoc,

e Na pn avTidpa Pe Tnv ouaia,

e Na éxel OXETIKG XauNAO 0.0, WOTE va anopakpUveTal €UKOAA WETA TnV
avakpuoTaAAwon,

¢ Na pn €ival ToEIKOG, EUPAEKTOC Kal akpiBOG.

Tic 1IDIOTNTEC AUTEC OE OPIOHEVEC NMEPINTWOEIG EVWOEWV Oev NANPOI Kavévag dIaAuTng,
onoTe eNIAEyeTal KATAAANAO Miyua SIaAUTV.

>Tnv €Upeon Tou kataAAnAou diaAlTn odnyeital kaveic ano Tnv apxn: “OJoia ouoioIg
dlaAUovTal” Pe BAON TO OUVTAKTIKO TUMO TNG EVWOEWG, ONnA. TIC XAPAKTNPIOTIKEC OMADEG Kal
™ Ainapn (Aino@IAn) aAucida nou diaBeTel n npo¢ kabapiopd oucia. MOANEC QOpEC o
KaTtaAnAog OIGAUTNG €UpIOKETAl MEIPANATIKA HE XPNon MIKPRAG MoooTnTac oudiac kal Tou
EKAOTOTE €AEYXOMEVOU OIOAUTN Ot OOKINAOTIKO OWANva: ~I100mg KoVIOroinUEVNS ouUoIac
QEpovTal 0 OOKILAOTIKO OwArva Kai pooTiBevTal OTAyoves ario Kdriolo UMOoTIBELUEVO
kardlAnAo diaAutn wote va kaAupBei n oudia. Av diaAuBsi oTn BepLiokpacia dwuariou, TOTE,
npopavawg, o OIaAuTnNG eivai akardAAnioc, av dev OiaAuBe;, Bspuaiverar o UdpOoAouTPO UIMO
avadeuon Lexpr va OiaAvBel. H anarrouuevn nooornta diaAuTn &ivai 1001, WOTE LOAIS va
olaAvoer Tnv ouoia (kopeouevo OidAuya) o Bepuokpaoia rou nAnoidler o 0.l autou.
Epooov d1aAuBei ev Bepuiw), WUXETAl KAl avaueveTal karapubion. Av Oev d1aAuBei ev Bepua i
av Oev anoBAnBei orepeo pe wuén, TOTE 0 dIaAuTnG eivar akardiinidog. H Jdriadikaoia
enavalauBaverar pe didpopous mbavous OIGAUTES 1j Liviia JIgAuTwV, LIEXPI va EVTOMIoTEl O
nAgov kardiinAoc.

TNV nepinTwon e€mAoynG Miyuatog OIAUT®WY, N MPOC avadkpuoTAAAWon &vwan
OlaA\UeTal og WIKpr) nocdTnTa Tou dlaAUTn nou Tn diaAlsl kal akoAoUBwC npooTiBsTal o
OelTepoc OIaAUTNG, mou Oev Tnv OIaAUEl, Aiyo-Aiyo, o€ Beppokpacia kovtda oTo o.(. auTou,
MEXPI va eu@avioTel BOAwpa, onoTe kal agriveTal va WuxBei yia va katapubioTei n ouaia.
>uvnbwe xpnoigonololvTal Ta €ENc Leuyn (duadika piyuata): arlbavoAn—vepo, diaibulaiBepac—
aiBavoin, diaiBulaiBepag—éavio.

QC npoopi&eic BewpouvTal aveniBUPNTEG evwOeI ol onoieg “poAlvouv” Tnv npog
avakpuoTaAwOon &vwon O NEPIEKTIKOTNTA, ouvhidwe, £w¢ 5% katd Papoc. MeyaAUTtepa

nogoaTtda BewpolvTal JAAOV wC HiyHa ousI®v Napda NPOooIEEIG.
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2. H npoc kaBapiopd ouaia JuyieTal kal TONOBETEITAI O KWVIKNA PIAAN. MpooTiBevTal
neTpec BpaouoU n payviTng kai SIaAUTNG, woTe YOAIG va kaAUNTel TNV ouaia, Kal BepuaiveTal
und avadeuon ge udpOAOUTPO 1 aTHOAoUTPOo, Beppokpaaiac OxI NOAU peyaAUTepNC anod To
0.(. Tou OIaAUTN. MOAIG apxioel va Bpalel, eAéyxeTal av éxel OIOAUBEl To OTEPEO Kal
npooTiBevtal dIadoxIKA MIKPEG MocOTNTEG JIAAUTN und avadeuon-B€puavan PEXPIC OTou N
oTepea ouaia O1aAUBel OAn, ano@elyovTac TNV nepioasia SIAAUTN Nou odnyei 0 anwAEIEC. Z&
NePINTWON OXETIKA NTNTIKWV KAl EUPAEKTWV dIaAUTwV, OtV XPNOIYOMNOIEITAl KWVIKR (IAAn,
aA\G €0PUPIOPEVN OQalpIKr @IGAN Kal KABETOC WUKTAPAG, O onoioC anokAsiel Trn diaguyr)
aTwv Tou dIaAUTN OTo NEPIBAAOV.

Npoogoxn! Na pn néoel diaAlTnNG oTn BepupavTikn MAAKa, oUTE va UMAPXEl YUMVN
(pAOYa oTNV NEPIOXT TOU NEIpApaToc!

3. O1 opyavikéG evWOEIC gival oTnV NASloWn@ia Toug axpwuec. Ev ToUToIG MoAAa
O€iypaTa ouoiwv 1 NPoiGVTWV Mou anopovwdnkav anod avTidpdoeiC £XOUV KAPE WG Haupo
XPWHA OQEINOMEVO OUVNOWC OE E£yXpwHa NapanpoiovTd, Kupiwg npoidvra ofeidwong n
NOAUMEPIOUOU, aGAG Kal GAMEC EyXpWHEG NPOoouiEelc. ‘OTav Aoinmdv UNApYouv EYXPWHES
NPOOUIEEIC, TOTE, KATA TNV MOPEid TNC AVAKPUOTAAAWONC, YIVETAI anoXpwHaTIoPOC PE Xprion
{wikou avBpaka (animal charcoal) | evepyol avBpaka fy Norit, onwg Aéyetal. ‘OTav n npog
avakpuoTaAwon évwon diahutonoinBsi pe TNV OwoTr NoooTnTa OIGAUTN &V Bgpum,
npoaTiBeTarl pikpry nocoTnTa {wikoUu avBpaka (uaupn okovn) kal aphiveTal va Bpdaacel nepinou
3-5 Aentd. H noodtnTa autiy Tou {wikoU davepaka, nou npoopodd KAtd npoTiunon TIG
EYXPWHEC EVWOEIG, avTiaToIXel nepinou oto 0.1% Tng noodTnTag TNG ouaiac. APECWC WETA TN
B¢puavon yiverar ypriyopn dinénon Tou Beppou dIaAUMATOG and NTUXWTO NOWO, onoTE O
{wIkOG GvBpakac anopyakpuveTal, evew To dINBnua gival axpwipo kai dlauyEG.

4. AveEapTnTa TOU av AnaiTeiTal f; Oxl anoXpWHATIONOC, TO BEPUO OXEDOV KOPECHUEVO
OldAupa, av €xel adlaAuTa ev Bepuw oTeped, dinBeiTal ypriyopa and £va NTuXwTtd nduo
(xapTivo NBUO £10IKA avadiNAWHEVO, WOTE Va £XEl HEYAAN EMIPAveIQ).

5. Katonv agrverar ev npeyia va enavéNBel oe Bepuokpacia nepIBAAovTOC N
Bepuokpacia dwuatiou (6.0.). Mapartnpeital BOAWKA Kal €UPAvION KPUOTAM®VY, 01 oroiol
ouvexw¢ au&avovtal kabwg To OIdAupa wuxetal. ‘OTav n Beppokpacia Tou JlaAUPATOC
nAnoidoel Tn 6.3., TOTE N KPUOTAAWON OAOKANPWVETAl PE €EwTEPIKN WUEN, ouvhndwg e
nayoAouTpo, n} aAAo WUKTIKO PECO, N aPrveTal 0To Wuyeio. Aev NpEnel va yivel andToun Wugn
Tou BeppoU diIaAUATOoC, YIaTi TOTE GTOUG YPyopd oxnUATI{OPEVOUC KPUOTAAAOUG, NMOU UNOPEi
va eival kar agop@ol, eykAwpilovTal ol NPOCUIEEIC, YE anoTEAEoUa Tov atehr kadapiopd Tng
Evwonc. OpIOUEVEC (POPEC N KPUOTAAWON Oev €ival €UKOAN Kal ANAITEITAl APKETOC XPOVOC.
AMoTE NaA, unoBonBsiTal Je TPIWIPO TWV TOIXWHATWV TN PIAANG Nou NePIEXE! TO JIGAUNA E
yudAivn pdpdo, woTe va dnuioupynBouv NUPAVEC KPUOTAA®OEWC. Eniong, pnopsi va yivel
gMBoMiaoudc Tou wuyxBevToc dlaAlpaTog Pe kpuoTahhouc kabaprg ouoiag, av undpyel. To

MEyEBOC Twv KpUOTAAWVY €EapTATal KUPIWG anod Tnv oucia Kai Tov TpOno KpUOTAAAWOEWG: Av
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To Oepud Kopeopevo didAupa avadeuTei €évrova kal WuxBsi apéowg PE MayoAouTpo,
Aappavovral hikpoi kpUoTaAAol, ev av To Bepuo kopeopEvo dIGAUpPa ageBei va wuyBei apya,
peyahol kpuoTahlhol. SuvnBwe o kabapiopdg sival kaAUTepog OTav oXNUATIoToUV HETPIOI
KpUGTAAAoL.

6. 'OTav oAokAnpwOei n kataBubion Tng ouciag pe TNV WUEN, yivetal diNénon Twv
KpPUOTAMwV and anho nbud, ouvnbwe opwe and nbud Bichner pe ehatTwpévn nieon. Ol
kpUoTaAAol Ndvw oTov NBUO eknAUvovTal 2-3 QOPEC e HIKPR NoodTNTa WuxBevTog SIaAUTN,
WOTE VA anopakpuvlsi NARPWG To apxiko uypo (UNTPIkO dIGAUKA) PE TIC NPOCIEEIC ano TOUG
KpuoTaAlhoug, Xwpic onuavTikn diahuTtonoinon Tng ouaiac.

7. O1 kpUoTal\ol agrivovTal va &npabolv oTov NOPO HPE TOV AEPd, KUPIG AOYW
E(PAPHOYNG TOU Kevou. Katoniv peTagepovTal o kataAlnho doxeio (kdwa n noTtnpdki) pe
onaTtouAa, kaAUunTovTal We kdAnola HeWPpavn, XapTi n aloupivoxapTto, OlaTpNnTn Kal
TonoBeTouvTal Npo¢ NANpn Enpavon oc EnpavTipa kevolu PepIkEC wpec. AkohouBei {Uyion kal
unoAoyIopog TG anodoaong TNG avakpuoTAAWanG. Av n apxikr noodTnTa ATav X ypapudpia

Kai n kaBapn y ypappdpia, TOTE n €ni TOIC £kaTO €ival: a = y/x.100%

AnwAEIEC pnopei va unapxouv yia didagopoug Adyoug, onwc:

a) Av n ouoia £xel kdnold, £0Tw Kal MOAU HIKpr, OIGAUTOTNTA KAl GTOV WUXpO
OIaAUTN, TOTE pia pIkpr) NocdTNTa auTng Ba BpiokeTal oTo diINBnua padi Ye TIG NPOCUIEEIC. Av
N noooTNTA QUTH €ival onuavTikh, O OIGAUTNG OUMMUKVWVETAI &V HEPEI 1 NMANPWC Kal
enavahapBaverai n diadikacia avakpuoTaAAwong.

B) Mikpéc noodTNTEC KOAOUV OTA TOIXWHATA TwV OOXEIWV Kal OTOUC NOJHOUC mou
XpnoigonoioUvTal. AnarouvTal NPOOEKTIKEG EKNAUGCEIG Kal XPran HIKPWY JOXEIwV.

y) Av yivel Xprion NepIoCOTEPOU anod Tov anaitoUpevo dIaAUTn, onoTe 6a npokUuyouv
KN Kopeopéva SIaAUPATa, KAl CUVEN®G NEPIOPICUEVN kaTaBubion ouaiac.

0) Alapopa ahha Aaen.

8. O £\eyxoc kaBapodTNTAG YIVETAI KUPIWC PE HETPNON TOU ONUEIOU THEEWC TNG 0UCIAG
(puoikr oTabepad) kal xpwuatoypa@ikd (T.L.C.)

a) MerpaTtar 10 O.T. PeTd TNV &\pavon TnG avakpuoTaAwWPEVNC ouaoiag Kai
OUYKPIVETAl [’ QuTO TNG apXIKNG Kal Ye To BewpnTikd 0.T. (dideTtar otn BiBAoypagia). Q¢

YVWOTOV, Ol MPOOUIEEIC EAATTWVOUV TO 0.T. Kal OIEUPUVOUV TNV nepioxn TNEEwS (kai o

OlaAUTNC BewpeiTal NpOOUIEN av Oev anopakpuvosr).

B) Mikpr) noodTnTa apxikng, kabapiopévng kai npoTunng ouciac diaAueTal
KaTaAnAwG kar TonoBeTolvTal KnAideg Twv 3 OelyddTwv O NAAKa XpwuaTtoypagiag (BA.
OXETIKO KE@AAaIo). MveTal avanTugn, yeavion kai EAeyxog TnG NAdKac.

Av pe Tov €heyxo auto dianmioTwdei pn NARPNG kabapiopdc, n avakpuoTaAwon

enavaAapBaveral pia ry NEPIOCOTEPEG POPEC, WEXPI NANPOUG kaBapiguou.
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Nivakag 2: AIGAUTEC yia avakpuoTAAwon

‘Evwon 2nueio (goswg (°C)
Nepo 100
AKeTOVN 56
AIBavoAn 78
MeBavoAn 65
OEeIkO 0EU 118
O&IkOG alBuleaTePaAg 78
AixAwpopeBavio 40
XAwpoPopuio 61
AlaiBuhaiBepag 35
AloEavio 101
n-e€avio 67
ToAouoAio 110
Aipebulopoppuapidio 156

MNelipauaTikO UEPOC

AVakpuoTdAwon uac yaoTric kal Jiac dyvaoTns ouaias

1. Aiverar 1-2 g ayvwoTng oTePEAg Pn kabapng €vwong and Tov nivaka 1 yia
KaBapiopd. A@oU enIAEEETE Tov kaTAAMNAo npo¢ avakpuoTdAwon OiaAuTn (e Ta npo-
nelipduata nou 6a npaypaTonolnosTe), Tn CUYILETE Kal TN PEPETE O aPaAIpIKn PIGAN Twv 250
mL. MpooBTeTe Aiyo-Aiyo TO OIQAUTN, evw BepuaiveTe w¢ To onueio {E0sw¢ autou unod
avadeuon, MEXP! NMARPOUC diaAuTonoinong TnG ouciac oac &v Bepuw KAl Uno pPayvnTikh
avadeuon. ZUveXi(eTe oUP@WVA KE TNV WC avw MEPIYPAPn TNG avakpuoTaAAwonG. MeTa tnv
napaAapn Tou kabapou kal EnpolU MPoidvToC, EAEYXETE TNV anodoon Kal To 0.T. auTou Kal
NPOTEIVETE MoIo €ival To MIBAVO 0ag «AyvwaoTo».

SNUEIWOTE OAEC TIC NAPATNPOEIC 0AC.

2. Aivetar deiypa Bevloikol o&og (CsHsCOOH) nou nepiéxel 5% Tou PApoug Tou
yAukivn (H,NCH,COOH). 1-2 g autoUu unoBdMovTal oc kabapiopo e avakpuoTAAwon Me
OlaAUTN avakpuoTalwong vepd (H,0). (Aidovrai: o.1. CeHsCOOH =122 °C, o.T.
yAukivng=262 °C).

MeTd TNV avakpuoTAAwan, va yivel unoAoyliopdc Tng anodoong Kal EAEyXOG

kabapoTnTac.

{TLC:_avanTtu&n: aiBépac:neTpeAaikoc aibépac (1:2), eypavion: U.V. (Bevioikd oEL),
WEKAoHOG pE vIvudpivn/B(yAukivn)}
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2HMEIO ZEZEQ2, AEIKTHZ ATAOAAZHZ KAI AMNMOzTA=H
2HMEIO ZEZEQ2

Snueio JE0swe WIac KaBapAc uypnc ouaiac

Ta pdpia pIag uypng ouaciag BpiokovTal HOVIPWC o€ Kivnon o avTiBeon PE TNV UWNAN
KaTaoTaon TAEEwe TWV HOPIwV OTEPEMY OUTIMV I IOVTWV O KpUGTAAIKG NAEYHATA. SUVEXWC
dlapelyouv pOpIa anod TNV €MiPAvEId TOU UypoU, €€ aiTiac TNG KIVNTIKAC TOUC EVEPYEIAQG, OTO
nepiBahhov, otov yUpw aépio Xwpo (€EATupion) kai, avTioTpopa, CUMMUKVOVOVTAl Kdl
ENIOTPEPOUV and Tnv aépia oTnv uypn ¢daon (uypornoinon). & éva KAEIoTO oUCTNnua
enépxeTal pia 1oopponia PeTa&U €EATHIOEWG KAl UYPOMOINOEWG TWV HOPiwv Tou uypou. O
aTpoG ViVETal KOPEOWEVOG OTN BEpUOKPATia Tou NeipapaToc. H nieon nou aokei Aéyeral Taon

KOPEOUEVWYV ATUWV ToU uypou oTr dedopévn Beppokpacia kal ekppadleTal e To UWoG aTNANG

Hg (o€ mm), nou aokei Tnv idla nieon. Kabe uypry ouoia €xel pid XapakTNPIOTIKN TAON ATUWV
(1.0.), nou &apTaral and Tn ¢uUOoN TN ouaiac kai Tn Beppokpacia. H kivnon Twv Hopiwv ot
€va uypo €EapTdTal anod TNV NoooTNTA EVEPYEIAC NMOU NAPEXETAl OE AUTO yia TNV UMEPVIKNON
TwV OUVAPEWV EANEEWC PETAEU TwV popiwv Tou (aUEnon TN KIVNTIKNAG TOUC EVEPYEIAC): 00O
nepIooOTEPN €VEPYEIQ, TOOO MEPICTOTEPA WOPIA DIAPEUYOUV OTOV AEPIo XwPo, dnAadn n Tdon

aTuwV evog uypoU au&aveTal e Tnv auénon Tng BEpUoKpaciac.

‘'OTav n Taon aTtPwv evoc uypou yivel idla Ye Tnv Miean Tou aépa ndvw and 1o uypo,
TOTE TO UYpd (gel. H avTioToixn Oeppokpacia ovopaleral onpeio (Eoswg (0.(.) Tou uypou,
onAadn n Bepuokpacia oTnv onoia anooTalel To uypd UNo aThooQaipikn nieon. To 0.(. JIag
ouoiac anoTeAsi YIa XapakTnpIoTIKA (QUGCIKNA oTaBepd auTng, evw HPeTaBAMeTal og piypata
UYpWV OUCIWV, ME €Eaipeon TNV NeEPINTwON TwV aleOTPOMIKWV MHIyMATwv. ‘Eva uypo (Eel
(Bpaden), otav n eEaépwon yiverar an’ 6An Tn pada Tou uno pop@n puoaAidwv kai oxI Jovo
anoé Tnv emeaveld Tou. Katd Tn O1Gpkeid Tou Bpacpou evog uypoU n Bepuokpacia otnv
EM@AvEIa Tou, ONou CUVUNAPXoUV N uypr Kal n aépia ¢daon, diatnpeital oTadepr PEXPI va
€€aepwOei 6Ao TO UYPO, onoOTE anoTopa PelwveTal. ‘OTav n anooTagn yiveTdl uno EAATTWHEVN
€EWTEPIKN Nigon ] UNO KeVO, TOTE PEIWVETAI KATA NOAU To 0.0, Tou uypoU, akpIBWG eneidn N
e€wTepikn nigon €ivalr noAU xapnAn. Eniong, HIkpEG dlagopec napatnpouvTal oTd 0.0 Aoyw

BAPOUETPIKAG MIEGNG, N.X. AOYW UWOHETPOU KAM.
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Zxnua 1: KapunuAn Taoswg atpwy / Beppokpaaiag (Tou vepoul)

H €€aptnon Tng Tadoswe aTpwv evog uypou and Tn Bspuokpacia neplypd®eTal ano
TNV KAuNUAN TAOEWC aTHWV. ANO TNV TOWr TNG KaunUANG Ye Tnv opilovTia ypauun ota 760
torr (kavovikry aTdooQaipikr niean), npokunTel To 0. . Tou uypou, n.X. 100 °C yia To vepo
(2x. 1).

Taon atuwv kal onyeio (EGEWC UYPOV UIYUATWY

H Taon aTpwv evog PiypuaTog uypwv ouciwv O Wia Bepuokpacia eival ion pe To
abpoiopa TNG TACEWC ATPWV TWV €Ni PYEPOUG CUCTATIKWV TOU WiyuaTog OTn Bepupokpacia
auTh. To o.¢. noikiAAel, kaBwg eEapTdTal and Tnv TAoN ATHWV Tou WiydaTtog. AiakpivovTal U0
€ion pIypdTov:

a) Idavika piypata: Or aAnAenidpdoeig PeTa&l Twv idlwv popiwv (A-A n B-B)
BewpolvTal nepinou idIEG e eKeiveG HETAEU TwV JIAPOPETIKWV Hopiwv (A-B) Péoa oTo piypa.

B) Mn 10avikd piypata: Or aAANAemdOpAcelc PETAEU TwV OIAPOPETIKWV HOpPiwV
Tou piyhaTog (n.X. A-B oTo ox. 2B) eival YeyaAUTEPEG 1} MIKPOTEPEC ANO AUTEC WETAEU Twv
10iwv popiwv (A-A 1 B-B).

JUVENEId autng TnC aAAnAenidpaong eival n OIAPOPETIKN YPAPIKr NapdoTacn Tng
OUVOAIKAC Nigong TETOIWV MIYUATWV OE GuvapTnon We Tn oloTacr Toug O ypaupopoplakd
kAdouara ( Zx. 2 a,B8,Y).

°
P Otuns Py)=PA+Pp
1 Tdoy TGy
o, : po
p %, PASE B
'1 le H
& G, :
£ J 3
R 3
g :
® i £
) H
gV : | P =
15\‘““ : B £
et Ppli
Xp=1 Cpappopopraxd khaopea Xp=0

23



0 <
< P 2
3 =
8 =
a. -]
¢ g
§ &
&

Thon atpdv B

Xa=1 T'pappopopiaxs kidopa Xp=0
Xa=1 I'pappopepraxd Khiopa Xp=0 Xp=0

Sxnua 2: a. EEaptnon Tng GUVOAIKNAG nieong 1I0aviK®V MIYUATwV and Tn oUoTacr Toug
(6=0T06).

B.y. EEGpTNON TNG CUVOMKAG NigoNG N 19avVIKWV HIYMATwv ano tn olaTaacr) Toug (B. BeTIkr Kal
Y. apvnTIKn andkAion anoé To vopo Raoult)

Nopol Tou DALTON kai RAOULT

H oupnepipopd TNC TACEWC ATHWV £vOC 1davikoU MiypaTtog dU0 evwoewv (XNUWIKA
opoiwv, Oev avTidpouv kai dev aAAnAemidpoUv WPETAEU TOuC Kkal avaperyvlovTal oe Kabe
avaloyia) nepIypagpeTal NOGoTIKA PE TOUuG VOpouc Tou DALTON kai Tou RAOULT:

H rdon aruwv evoc 1davikou piyuarog dvo vypwv (1, 2) eivar ion pe 1o dfpoioua twv
HEDIKQWV MECEWY TwV OUO OUOTATIKWV auToU. OI LEPIKEG MIETEIC AUTWV EIval aVvdAoyes LE Ta
LOpIaKd KAQopara Twv EVWOEWV.

lMa éva piyua dUo evoswy o< pia opiopévn Bepuokpaaia 1oxUel:
Nopog Tou DALTON: Pyiyparoc=P14P> (1)

Eniong, vopog Tou RAOULT: Pi=X;= Py’ (2) ka1 P,=X=P; (3).

SuvBUaoTIKA, Puyuaroc=X1* P +X= P (1')
Alaipwvtag TG (2) kai (3) kai AapBavovtag unown OTI X;+Xp;=1 €XOupe:
PP X

— = . (4), onou:
P, pY 1-X

Piyuaroc. €IVaI N OUVOAIKR Nigon NAvw anod To piyua,
P;, P, €ival n pepikn nieon Twv evwoswv 1 kal 2 navw ano To piyua,
P, P5 &ival n Taon atpdv Twv KaBapwv evoewy 1 kai 2

= apBpdc popiov évoong 1
' apOu. popimv Evoong 1+ apBp. popiov évoong 2

(X1 yopiakd kAaoua yia Tnv évwon 1 kai, avahoya, X, yia Tnv é&vwon 2).
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O1 pepIKEC MIETEIC Py kal P, oTov aépio Xwpo €ival avaloyeg Je Tn OUVOAIKN nieon P

Kal Ta HOPIaKA KAGOMATA TWV avTioTOIXWV EVWOEWY OTNV agpIo ¢pdon Yi kai Ys:
P1=P'Y1 (5) Kai P2=P'Y2 (6)
AvTikaBioTwvTac Ta Py kai P, otnv €€iowon (4) Exoupe:

N P_loi 7)
1-Y2 Pé) l-Xl

H e&iowon (7) €Enyei oTI, 6Tav dUO evWOEWV €ival YVWOTEG Ol TAOEIC ATHWV P1° Kai

PS oc kanola Beppokpaaia, kKABWC kal Ta POpPIaKA KAAOPATA AuTWV OTNV uypn ¢aon, ToTe
gival duvatog o NPoadIopIoHOG TWV HOPIaKWV KAaopaTtwv Y; kai Yz (Yi+Y,=1) otnv agpio

paon.

AEIKTHZ AIAOAAZHZ

AsikTng d31aBAaoEWC evOc kaBapou uypou

Zuvnlwe, To onueio (Eocwc Oev EMAPKE yia TNV TaAuTonoinon MIAg uypng ouaiac,
KaBwe MOAMEG evwoelg €xouv To i0l0 onueio (Eoswg. Q¢ npdCBETO KPITAPIO yia TNV

TAUTONOINGCN UYPWV OUCIWV NPooPEPETal 0 deikTng diaBAdoswc (n), nou anoTelei, eniong, Kia

XApaKTNPIOTIKN QUOIKN 0TABEPA TNG EVWONG.

'OTav JovoxpwHaTikd Ppwe NPoonETEl 0TO oUVOPo dUo PECWV A Kal B, TOTE diaBAaTal

avahoya pe Tnv TaxUuTNTa Tou GWTOC OTA YEGA AUTA.

Méco A np.o Ca
nu. p Cs

=M

N = deikng d10OAdGEMG

Méco B , .
B C = taydmnta eotoc

O deikTng diaBAdoews eEapTdaTal ano:

a) To PNKOG KUPATOC TOU XPpNOILOMOIOUKEVOU PWTOC: OTA NeEPICoOTEPA diIaBAAGiPETpa
XPNOIKONOIEITAl N (PACKATIK YPAKKN TOU KITPIVOU QWTOG EKMOWMNG Tou vaTpiou (D-ypapur =

598 nm), yI' auTd unapyel o deiktng D (No).
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B) Tn Oepupokpacia (n ornoia CNUEIOVETAI WC €KOETNG, nzDO ): ME auEavopevn
Bepuokpacia eAaTTwveTal n TiPr Tou OtikTn d1abAdcewg (nepinou 0.0004 - 0.0005 povadeg
yia éva Babud Kehaiou)

y) TV Unap&n npoopiewv.

MNpoadiopioudc Tou anusiou ZEoswe kal Tou deiktn didBAaonc piac ayvwoTne ougiac

To onueio (€oewg evoc uypoU eival Pia XapakTnpIoTIKN (QUOIKR oTaBepd, OUVENW®G
MMopei va xpnoigonoin®ei yia Tnv TauTtonoinon Wiag ayvwaoTng ouciag. 2To gpyacTrpio 6a oag
0oBei pia uypr) oudia and Tov napakdTw nivaka 1, yia npoodIopIoho Tou onueiou (E0ewg
auTng (OTn CouoKeurn Tou OX. 2). ‘Onwc gaiveTal and Tov nivaka 1, o€ NOAEC NEPINTWOEIG
AOYW TWV napoyoiwv onueinv (Eocwc, cival apkeTd dUOKOAN N TauTonoinon HIac &vwong HeE
™ pEB0dO auTtr. Movo To onpeio (goswce (0.0.) Oev apkei NAvTa yia TNV TAUTOMOINGN TNG

ayvwaoTng Uypng ouaiac.

QC emnA&ov KPITAPIO, €KTOC and To onueio (E0EwC, Xpnoidonoleital o OeikTNG
dlabAaocswc (n). Eav Ta duo autd kpimipia (0., kai n) dev apkETouv yia TNV TAuTonoinon Tng
ouciac, TOTE npénel va yivel ouykpion Twv @aoddtwv IR 13 NMR autwv, 1 kanoia

XapakTnpIoTIKN avTidpaaon i 1010TNTa TG &vwonc,.

Ao@alwg ival NoAU XapakTnpIoTIKR KAl N 0OHR NMOA®V Opyavikov UYPWV EVOOEWY,
ME TNV onoia €EoIKEIWVETAl £vag XNKIKOG oTnv nNpd&n, apkei va gival NoAU NPOOEKTIKOC OTIC

NEPINTWOEIC TOEIKWV ATHMV.

MNelipapaTikO UEPOC

MeTpnon onueiov Eoews kal OeikTn OidéAaonc

Zag divovTal nepinou 10 mL piag AyvwaoTng Uypng ouciag and Tov nivaka 1, yia va
NPoodIOPICETE TO ONUEI0 (E0EWC TNG JE TNV OUOKEUN Tou oxnuatog 3 (akpipeia £ 2°C). & pia
MIKPR oQaipikn @IAaAn, nou nepiExel Ta ~10 mL Tng AyvwoTng ouciag kai Tepayidia
nopoehavng (i payvnTikn avadeuaon), npooapupolovral £va enibepa anooTaéng, BepUOPETPO
Kal KaBeTo¢ YUKTNPAc. H ¢piaAn TonoBeTeiTal JEXPI TOU Onueiou TNG ENIPAveIac Tou uypol o€
éva Bepuoloutpo nou Beppaiveral npooekTikd. ‘OTav n oucia apxiosl va Ppadlel nepinou 5
AENTA, anod Tov WUKTAPA MEPTOUV UYPOMOINUEVEC OTAYOVEC Kkal n Bepuokpacia oTo
BepUOUETPO €XEl aTaBeponoIndei, ONUEIDVETE TNV EVOEIEN TOU BEPUOPETPOU.

KaTtaypdwTe oTo TETPAdIO EpyacTnpiou TO Neipaud oag Kal TIG OXETIKEC NAPATNPNOEIC:

1. FpayTe TOUG OUVTAKTIKOUG TUMOUG OAWV TWV EVWOEWV NOU avapEPOvVTal Tov nivaka 1.
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2. InUEIKOTE Ta onueia (E0swc TwV ouoIwv (Kal TIG avTioTOIXEC Beppokpaciec BepUOAOUTPOU)
nou npoodiopioaTe.

3. FpawTe Toug deikTeC dIABAACEWC TWV OUCIWV NMOU MPOadIopioaTe.

Nivakac 1: Evwoeig yia Tov Npoadiopiopd onueiou (E0swe

‘Evwon Znueio (eoewg (°C) nlz)o

Nepod 100 1.3333
Alo&avio 102 1.4220
n-g€avio 67-69 1.3760
O&ikoO¢ alBuleoTepag 76-77 1.3723
AiIBavoAn 78-79 1.3595
BevluhoBpwyidio 198-199 1.5750
Bev{oAio 79-80 1.5750
KukAog&avio 80-81 1.4266
ToAouoOAio 110-111 1.4969
2-ugbulo-1-nponavoAn 107-108 1.3960
NiITpoaiBavio 114-115 1.3920
1-BouTtavoAn 116-118 1.3990
AIKuKAogEUAapivn 257-258 1.4842
KukhonevTtavovn 130-131 1.4370
N,N-OiugBulooppapidio  152-154 1.4300

1. ceapikn eLoAn

2. ovoio pe tepoyidio TopoeAdvNG

3. eniBepa

4. yoktipog

5. Bgpuodperpo
6. Bepuodrovtpo

Zxnua 3: Suokeun yia npoadiopiopd onueiou (E0EwG peyakng nocdTNTag uypou
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ANO2TA=H

>Tnv andoTaén pia uypr oucia Bepuaiveral og pia kaTaAANAN CUOKEUN WG TO onyEio
(£0£C TNC Kal KATOMNIV 0 oXNUATICOPEVOC ATHOC UYPONOIEITAl O£ KATAAANAO WUKTNPA.

H andoTaén €ival n mio anAn YéBodog TauTonoinong kai kabapiopou Uypwy OUCImV.
EpapuoleTal yia anoudvwon, diaxwpiopo kai kabapiopd uypwv anod diagopa piypara: ‘Etol,
META ano pia XnMIKN avtidpaon f ano pia ekxUAion, o dIaAUTNG anopakpuveTal, ouvnlwc, e
anooTaén. Av To npoidv 1 Ta npoiovta Tng avtidpaonc eivar uypd, TOTE Wnopoluv va
anopovwBoUv and To piyua Tng avtidpaonc pe andoTa&n, va dlaxwpioTolv €niong HE
anooTaén. Mia uypr) oucia i évag diaAlTnG, META and kaTaAnAn eneEepyaocia, kabapilovTal
Je anooTaén.

Epgavilovtal dIaQopeg TEXVIKEC andoTAgNc, onwg:

a) AnooTan uno aThooPaipikni nieon: anir, Be udPATPOUC KAl KAQOUATIKN,

B) AndoTagn und eAaTTwpévn niean, anAn kalr KAQGUATIKN.

To noia Texvikr 8a epappoodei kGBe popd, €apTdaTal anod To €idog Tou NEIPAPATOC,
TIC OUVONKEC auToU, aAAG KUpiwe ano TIG 1IDI0TNTEC Kal TN oTaBepOTNTA TWV NPOG andoTagn
OUCI®OV Kal TwV GAAWV OUCIWV-MPOCHIEEWY NOU GUVUMNAPYOUV.

H anAn anoortaén epappoleTal 6Tav undapyel &va Jovo uypd oxeTika XapnAou o.d.
Npoc anopovwan r oTav diveTal Yiyha uypwv (2 1 NEPICOOTEPWV) MPOG dIAXWPIOUO PE PEYAAN
dlapopa oTa 0.l TouhdyioTov 80°C.

H anooraén und eAdTTwpéVn nigon €QappoleTal O MEPINTWOEIS OMOU N

anairoUpevn Bepuokpaaia yia anAry anooTagn 6a ATav apkeTd uWnAr, WOTE ) va Wn WMopEi
va eniTeuxBei €UkoAd, TOUAGXIOTOV XWPIC GANOIWON Of NEPINTWOEIC EVWOEWY 101aiTEPQ
€uaiodnTwv, Nou ahhoiwvovTai f} dlacnwvTal i o&eIdwvovTal oTo 0.0, auTWV.

Me Tnv anooTaén pe udpdTpPouc, Nou epappoleTal og oudieg uwnAou 0.0. adIaAuTEC

og Hy,O kal pn avTidpwoeg Y auTo , eniTuyxaveral ocuvanooTagn pe H,O kal peinan Tou 0.4,
auTwVv o Bepuokpacia xapnAoTepn Twv 100°C (Tou o0.¢. Tou H,0), ano To onoio diaxwpileTal
gUKoAa ME ekXUAION. XPpnOILOMOIEITAl yia TNV arnopovwaon kal kabapiopd euqiodnTwv o€
UWNAEC BEpUOKPATIEG OUDIV, OTAV Ol AAAEG TEXVIKEG OEV WMOPOUV va epappocBolv, Kupiwe
yla TNV anopdvwon QUOIKWV NpoiovTwv and HiydaTtd Toug K.d.

H kAaopatikn anooTta&n epapuoleTal yia Tov SIaxwpIoHo HiyHATOG UYpwV HE HIKPR

dlapopa aTo 0.4, auTwv, akoun Kai Aiywv Babpwv.

AnAn anéoTaén

SUPQWVa Pe Toug vopouc Tou DALTON kai Tou RAOULT, n Taon atphev navw ano
éva piypa uypwv ouoiwv €ival ion Pe To ABpoIoHa TwV HPEPIKWV TACEWV TWV CUCTATIKWV

auTtou.
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Puyu=P1 +P2 = X|=P’+ X,=P;, 6nou Py, P, o1 pepikég Taoeiq atpav Twv

evioewv 1 kai 2, P, P; ol TAoEIG aTu@v Twv KaBap@v evoewv 1 kai 2 oTnv idia

Beppokpaoia, kar X, X, Ta YpAUUONOPIaKa KAGoPATA auT®y.

>Tnv Mo anAn nepinTwon, pia diaAupevn pn nTnTikn €vwon-npdopign 2 (P>=~0) oo
uypo 1, au€avel 1o 0.C. Tou uypoU (1oxUel 0 vopog Tou Raoult.). H évwon 1 anootalerar wg

kaBapo andoTayua, eV N 2 NApayevel we UNOAEIMKA aTn agaipikn QIaAn.

‘OTtav ol evwoel¢ 1 kal 2 €ival dUo uypd, Twv onoiwv Ta onueia {E0ews dIapEPOUV
nepinou 100 °C (TouAdxioTov 80 ©C), ToTE €ival duvaTog o dlIaXwpIoHOC Twv OUO OUCIWV HE
anAr) anooTta&én. AnooTtdletal apyikd n évwon 1 kai, oTn ouveéxeld, avePfalovrag Tn
Beppokpaocia, n evwon 2. ‘Otav, Opwc, n dlaPopd TwV ONUEiwV (E0EwW TwV dUO EVWOEWV Eival
MIKpOTEPN and 80°C, TOTe dev €ival duvaTog o daxwPIoHOC Twv OUO EVWOEWY WE Tn PEBOdO

NG anAng anooTaénc.

Av Ta onpeia {€oewc TWV yIa JIaXwpPIoKO OUCIWV, ONWE N.X. OTO Wiyda n-nevravio /
N-eNTAvVIO, €ival OXETIKA KOVTA TO €va OoTO AAAO, TOTE O dIAXWPIOKOG TOUG HE anAr anooTagn

eival adlvaTog, Onwc Paivetal kal oTo diaypappa (EoEwe Tou oxNUaTog 1:

'EoTw OTI apxilel n andoTagn evog piygartog n-nevraviou (0.¢. 36 °C)/n-enTaviou
(0.C. 98 °C) oUoTaonc a (navw oTnv TETPNKEVN). To NpwTO andoTayya, os Bepuokpaaia ~70
°C, nepIEXel Kal Ta dUO OUCTATIKA TOU HiydaTog Ye ouoTaon a', givalr dnAadr] EUNAOUTIOUEVO
OTO MTNTIKOTEPO OUCTATIKO, TO MEVTAvIo. TO UypO Mou anopével aTn QIAAn, ouoTaong b,
EUNAOUTIOMEVO O €nTAvio, AOYw anopdkpuvong NePIOCOTEPOU MevTaviou, anooTalel Ot

Beppokpacia ~83 °C kai divel andoTayua b'.

H anoota&n autr, Aonodv, civalr mia duvapikn nopeia. O aTtpdg apxika eivai

EUNAOUTIOMEVOC OTO MIO MTNTIKO OUCTATIKO Kal anopakpUVeTal wg uypd and Tov WUKTnpa,
evw VEOC aTpOC EavaoxnuaTideTal ano To Bpalov o uwnAoTeEpPn Beppokpacia uypd Hiypa.
KaTa Tn diapkeia TnG andoTagng To uypo Hiyda yiveral d1adoxIka GpTwXOTEPO OTO MO NTNTIKO
OuUOTaTIKO Kal MAOUCIOTEPO GTO AIlYOTEPO NTNTIKO, v N BEPPOKPATia TOU CUVEXWC au&aveTal

yia va diatnpnBsi og Bpaopo. AlaXwpIoPOG TOU HiyMaTog auTtoU Ogv €ival EQIKTOC.
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Aidypappua andoTagng piypaTog uyp@y. N-MEvTaviou kai n-entaviou, .. 36 kai 98 °C.

KAaopaTikr anooTa&n

H apxn TNG anooTakTIKAS KAAOWATIKAG OTHANG oTnpileTal oTo w¢ avw diaypaupa. O
aTpog Tou Bpdalovroc PiywaTog aveBaivel YEOW MIAG KATAKOPUPNG OTHANG, N Onoid MEPIEXE]
€10IKO UANIVO YEUIONA PeyAAnG enpaAveiag, nou enirpenel Opwe Tn diodo autou. Epxopevog o
ENAQN HE TO YEUIOUA O ATWOC WUXETAI KAl UypomnolsiTal (CUUNUKVVETAl) kal apxilel va
KaTépxeTal. O KATEPXOMEVOG UYPOMOINUEVOG auTOC aTuoc EavaeEatpileTtal, Kabwg VEOG
BepuOTEPOC ATHOG avépxetal and To Bpalov uypo, o onoio¢ dpa w¢ PBpactnipas. O
avePXOMEVOG ATHOG Kal 0 KATEPXOUEVOC UYPOMOINKEVOC aTHOC £pXOVTal OE OTEVH| ENAP, OTN
Oc JIaXwpIOTIKA enipaveia Twv dU0 PAcswv YiveTal avraliayrn BepuoTnTac kar UANG. Kabe
EavasEaTuion uyponoinueEVoU aTpou eival 100dUvaun Pe Wia anArl anooTagn kar odnyei oe
anooTayua nAoucIOTEPO OTO MAEOV MTNTIKO CUCTATIKO. TNV KOPUPR TNG OTAANG CUMBaivel
NARPNC EUNAOUTIONOC OTO NTNTIKOTEPO KaBapd ouoTaTikd. Me pia KaAr) KAQOUATIK OThHAN Kal
OWOTO XEIPIOPO PNOpPOoUV va dlaxwpIoToUV ENITUXWG UYPd HE KPR diagopd oAiywv Babumv

oTo 0.C

AnooTa&n und Kevo 1 uno sAATTWPEVN Nion

AnAéc anooTd&elic evwoewv und  kavovikn - aTpoo@aipikn nieon (760 Torr)
ekTeAoUVTAl ouvnBwC OTav Ta onueia (Eoswc Twv civar peTa&u 35-150°C. Mavw and
Bepuokpacia autr NoAEC evwaoelc al\olwvovTal 1} anoouvTiBevTal. Ma evwoeig Je uywnho

onueio (€oswe, ouvnBwg dieE€ayovTal anooTa&eic und eAaTTwUEVN nigan.

H €Eaptnon Twv onueinv (E0EwWG Opyavikwv EVOOEWV anod TNV €EWTEPIKN nigon,

MadnuaTika neprypapeTal Ye Tnv e€iowon Tou CLAUSIUS-CLAPEYRON (e€iowon 1),
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dinp AH . , . : . :
—— = —— (1), onou: p &ival n Taon aTpwv oTn Bgppokpacia T, AH n popiakn
dT  RT2

evBahnia ekaepwoews, T n anoAutn Bepuokpacia (oe Babuouc K) kal R n orabepd aspiwv
(1.986 cal.molt=°K™).

META TNV OAOKANPWON EXOULE:

AH AH
Inp=-—— + C flogp=-——— + C' (2
g RT n7oop 2.303RT @)

1
H ypagikr ouvaptnon logp pe T ™G €fiowoews (2) napiotavel pia ubeia. Tnv

guBeia auTr YnopoUpe va Tn oXedIAooUNE, OTav yvwpiloupe Ta onueia (E0Ews HIaG EVWOEWC

TOUAAXIOTOV O€ TPEIG DIAPOPETIKEC METEIC (ZXNKa 2).

KaTa npoogyyion 10XVl 0 €ENC EPNEIPIKOG Kavovac:

EAGTTWON TNC €EWTEPIKNG NIEGNC OTO WICO PEIMVEl TO Oonueio (E0EwC NePINoU Kartd
15°C. 'ETol n.x. pia évwon Pe onueio Eoswg 180°C o€ Kavovikn nieon piag atpoogaipag (1

atm = 760 torr), o nicon 190 Torr €xel onueio {eoswe 150 °C.

H peiwon Tng nieong oTIC CUOKEUEG anooTagng yiveral Je avTAieg kevou. Me Tnv

udpavTAia eniruyxaverar kevd 10-15 torr, pe Tnv avtAia eAaiou péxpr 107 torr.

To vepd av anooTayBei uno ehaTTwpévn nieon, ny. ora 200 torr, cUPPWvVA PE TO

diaypaypa Tou axnuaTog 2, éxel 0.4 ~66 °C.
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Sxnua 2. Sxeon Tou onueiou (eoswg (t/°C) pe tTnv eEwtepikn micon (p/Torr), omou (1):
dlaiBuAaiBepac, (2): aketovn, (3): Beviohio, (4): BdwP, (5): xAwpoBeviohio, (6): BpwuoBeviohio, (7):
aviivn, (8): viTpoBeviohio, (9): kivoAivn, (10): dwdekuloahkoOAn, (11): TpiaiBulevoyAukoAn, (12):
PBaAikoc diBouTuleaTEPaAc, (13): cikooITeTpavio, (14): £IKOCIOKTAVIO

AndoTan pe udpartuouc

H Taon atpwv evog 10avikou piydaTog dU0 uypwv ousinv eK@pAaleTal e TO VOMO
Tou Raoult kai n TR TNG BpioKeTal YETAEY TWV TACEWV ATHMV TWV KABAPWV EVWOEWY, TO dE
onueio (Eosw¢ Tou piypaTtog, avTioToixd, PpiokeTal PETAEU Twv onueiwv (Eogewe Twv dUo

KaBapwv oucIwV.

TNV NeEPINTWOn OUWG Un 10avikwv UIYPATwy, ol dUVAUEIG JETAEU Twv Hopiwv Tng

évwong 1 dlagépouv anod TIG SUVAKEIG HETAEU TwV Hopiwv TNG évwong 2 Tou WiypaTtog (1+2).
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TOTeE auTr akpiB®WG n avauiEn ouvodeleTal anod HETABOA ToUu OYKOU Kal €kAuon 0

anoppognon Beppotnrac, AV#0, AH#0, kar dev 1oxUel 0 vopoc Tou Raoult.

OeTikn_anokAion (aU&non Tou OyKou Kal anoppognon BepudTtnTag, AV>0, AH>0):
Ta popia NG évwoncg 1 kal TNG 2 anwBolvTal HETAEU TOUC, IE ANOTEAECHA OAIKN ) HEPIKT KN
avapigipdTnTa, ny. ROH kai RH, eniong H,0 kai R,0 (C;HsOC,Hs).

ApvnTikr) anokAion (ueiwon Tou Oykou kal €kAuon BepuoTnTag, AV<0, AH<O0): Ta

HOpIa TNG &vwong 1 kal TG 2 EAKovTal I0XUpda PETAEU Toug We nAnpn avaui&inotnta ny. CHCl;
kal CHsCOCHs, €niong, H,O kai H,SO,.

0
Py 0
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>xnua 3. Aiaypaypa P/oUoTaong piyy. (T=oTab.) >xnua 4 . Taon atuwv-claTacn 1davikou
uypwv (T=0Tab.)
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Sxnua 5. ApvnTikéC anokAIo€IC and To VOO Tou Raoult. Zxnua 6. OTIKEC anOKAIOEIC anod TO VOO

Tou Raoult.

>nv 1" nepinTworn, undpxouv NoAAa Celyn Uypwv nou n dIGAUTOTNTA TOU EVOG GTO
ahho €ival TO0O WIKpr), WOTE NPAKTIKA va BewpoUvTal Pn avayi€iua (akpaia BTk anokAion
ano To vopo Tou Raoult). Ta ouoTaTika evoc TEToloU WiydaTog {Eouv kal ouvanooTalouv o€

Beppokpacia xaunAoTepn ano To 0., kal Twv 2 kabapwv evwoswy. IoxUel:
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P, = P°, P, = PJ kai Py, = P; + P,= P’ + P§ énou Py, P, eival n nigon k&Be

uypou. lMa Toug aTpouc Tou HiydaTtog 1oxUel o vopog Tou Dalton, dnAadry n ouvoAikn nigon
Por NAVW and TO ETEPOYEVEC WiyHa €ival ion pe To aBpoiopa Twv ni HEPOUG NIECEWYV ATHWV
TwV KaBapwv evwoswv, €ival OnAadn peyaAuTepn and Tnv TAon aThoU KABe EVWOEWC
XwpIoTd. To onpeio (E0EWC TOU ETEPOYEVOUC PiyHATOC €ival XaunAOTEPO ano To onueio (E0EWE
TNG NTNTIKOTEPNC ouadiac. H oAIkn niean €ival aveEapTnTn anod TIC OXETIKEC NOCOTNTEG TwV dUo
EVOOEWV TOU WiyMaToC, ouvenwc To o.(. kal n ouoTaon TOU anooTaypaTtoc napapévouv

oTaBepd, ouvenw¢ To pivua Bpalel otnv idla Bepuokpacia wonou va eEavtAnbsi 1o éva

QgUQTATIKO.

H onoudaidTepn epappoyr anooTa&ewc dUo pAcewy gival n anooTaén e udpartuouc.

'OTav TO éva OUCTATIKO €VOC TETOIOU WiYHATOC €ival To VEPO Kai To Ao ouoTaTiko €xel 0.0,

uwnAoTeEPO Tou 0.0, TOU vepoU, TOTE To Wivua auto Ba anooTdfel katw Twv 100 °C. Mia

TETOIQ anooTa&n ovouddeTal anoaTaén pe udpatpoug (andoTagn ped’ udpaTtpwv). Av nakl To

aAo ouoTaTikO €xel 0.0, XaunAGTEPO Tou vepoU, TOTE TO Wivua auto Ba anooTdéel kadTw ano

10 0.0, TOU GANOU OUQTATIKOU.

Mia ouocia adidAutn oTo vepO anooTaleTal o€ Wiyda TnG PE auTto i Pe diaBifaon
udpaTtoU aTo Yiyha. Me Tov Tpdno auTo eival duvatr n andoTagn oudi®v uwnhou onueiou
{Eoswe, noAU mio navw and 100 °C, kaTw ano To onueio (Eoswc Tou vepol. [lapddelyua.
Miyga 1-oktavoAng, o.C. 195 °C, kai vepou, o0.l. 100 °C, Bpaler otoug 99.4 °C. =mn

Bepuokpacia autr n Py Tng 1-okTavoAng sivar 744 torr kai n P, Tou vepouU eival 16 torr,

OuvoAIKa Py =744+16=760 torr.
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MNelpauaTikd PEPOC

AnooTafn wc péBodoc kaBapiopou-AnAr andoTa&n

SXNUa 7 . Suokeun danAng andota&ng (1: Bepudloutpo, 2: @IGAn anooTa&ng, 3: enibeua
anooTagng, 4: OepuopeTpo, 5: wuktrpag, 6: €icodog kpUou vepoU, 7: £E0d0C Kpuou vepou, 8:
unodoxéag ((p1aAn cuMoync anooTayuaToc), 9: oUvOeoHOC epapuoyng kevou, 10: eniBepa unodoxga,
11, 12: diakonTec puBUIoNG BEppavong kal avadeuong, 13: avadeuTnpac-8epavTikO péco, 14: Bepuod
AouTpod, 15: payvnTng (1 NETPEC NopoeAavng) kai 16: wuxpd AouTpod.

>ac¢ diveral éva AyvwoTo UYpO MNOU NEPIEXEI MN NTNTIKEC Npooitelc (akabapaiec),
ouvnBWG AXPWHEG. ANOOTAETE TNV NTNTIKN OUCIA OE KAVOVIKN MIiECN O HIa AnAr) OUOKEUN
anooTAgEwe Kal ONUEINOTE TUXOV NapaTtnprosic oac. TauTonoinoTe Tnv kabapr uyprn ouacia

ME Tn BonBeia Tou anpeiou {Eoswc Kal Tou OeikTn dilabAdoswe (nivakag 1).

Mivakac 1: Evwoeig yia kabapiopo he Tn YEBodo TnG andoTagng

‘Evwon Znueio (eoewg 760 Torr nlz)o

OEEIKO OFY 116° - 118° 1.3718
KUKAOEEUAQpivN 133° - 135° 1.4585
opBoPOopHIKOC TplaiBuAeoTépag  144° - 146° 1.3910
dipeBulopopuapidio 152° - 154° 1.4300
KUKAOEEavOvN 154° - 156° 1.4507
(POUPPOUPAAN 161° - 163° 1.5261
BevlaAdelidn 178° - 180° 1.5460
aviAivn 183° - 185° 1.5863
OIuEBUNOCOUAPOEEIDIO 188° - 190° 1.4790
N,N-dipgBulaviAivn 193° - 195° 1.5580
MnAovikog diaiBuleaTEPag 198° - 200° 1.4140
daivuloaiBavovn (akeTopaivovn)201° - 203° 1.5325
BevZUAIKT) aAKOOAN 204° - 206° 1.5400
4-eB0EUBEVIANDEDLDN 247° - 249° 1.5730

[leipaya anAric andoraéne e pia o@aipikn eIain 250 mL, Tnv onoia nponyoupévwc {uyioarte,

oac divovtal nepinou 50 mL uypnc ouadiac npog andoTa&n (ouokeun Tou oxnuartog 7). H
oQaIpIkn QIAAN YeUICeTal Pe TNV UypR oucia To NoAU PExpl Ta 3/4 autng, evaw oTnV Und KeVo

andoTagn péxpl Ta 2/3 Tou dykou TG Mpiv apyioel n anodoTa&n, pixveTe aTn PIAAN HIKPES
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«NETPEG NOPOENAVNG», YIa va anoPUYETE ANOTOUEG EKTIVAEEIC Kal TUXOV ondaipo TNG QIAAng n
avapAetn. e nepinTwon dlakonng TnG anooTaéng, auTec "adpavonololvTal," onoTe, yia va
ouvexioTel n andoTagn npénel va npooTeboUv VEA KOUMATIA MOPOEAAvNG, agou TO Uypo
enavélBel otn Beppokpacia dwpaTiou. KaAUTepa kal aoPaAleéoTepa €ival va Xpnoigonoindei,

avTi NOPoeAAvNG, JayvnTAakl Kal JayvnTikn avadeuon.

Ma Tnv anoota&n anarrolvTail eniong:

1. eniBepa anooTa&ng,

2. WUKTApPAc,

3. oUvdeopog cUANOYNGC anooTayuaToc,

4. @IGAn CUN\OYNG anoaTayuaTog,

5. BepUONPETPO Kal

6. BepuolouTpo.

270 oUVOEONO OUANOYNC anooTaypaTog, OTav MpeEnel va ano®euxBei n uypaocia, Ba

npénel va TonoBeTrnoeTe owAnva XAwplouxou aoBeaTiou, evw GTNV NEPINTWON andoTagng uno

KeEvO OUVOEETAI N avTAia kevou. H ¢iaAn anooTtaypatog, €av anootalovral NTNTIKEG OUTIEC,
YuxeTal e nayodvepo. Ma va unoAoyioete Tnv anddoon npénel va {UyioeTe TN QIAGAN NPIV Kal
MeTd Tnv andoTa&n. Qc BepudAouTpa pnopei va xpnoigonoinBolyv, avaloya Pe Tnv embupnT
Beppokpacia, udpoAouTpa, ATPOAOUTPA, N €AAIOAOUTPA MOU BepuaivovTal PE NAEKTPIKN

OUOKEUN.

[Ipocgoyrj: Mn XpNnOIUOMOIEITE MOTE OTNV anOOTAgn paylopéva YudAiva OKeUn, UNApXEl
Kivduvoc €kpnénc. Na (opaTe NAVTOTE MPOCTATEUTIKA YUAAId. ZUyioTE OAEC TIC (IAAEG
anooTaénc yia va npoadIlopioeTe TNV €ni TNG % anodoon. ZnueiwoTe To 0.0, Kal kKabe oag
napartnpenaon oTo TETPAdIo ToU €pyacTnpiou kai npoodiopioTe To OeikTn 01IaBAdoews (n) Tou

anooTayuaTog yia TNV TauTomnoinan Tng ouoiac.

[Telpaya anooTaéng pe vdpanous

2xNua 8. uokeur anooTa&ng pe diaBiBaon unEpBepPwV USPATHMV

Aiveral akaBapto BpwpoBeviohio (ony. (Eoswc 156°C) yia kabapiopd pe Tn pEBodO
TNG anooTdéng pe udpatpolc. InuelwoTe To 0.0, Tou anooTdyuatog MeTda Tnv andoTaén

EexwpileTe TIC dUO PACEIG YEoa O dIAXWPIOTIKN X0avn, GUANEYETE TNV opyavikn ¢aacn, apou
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TNV apaiwosTe Pe €va nTnTikO OIaAuTn (ny, aiBépa), EnpaiveTe PE ENPAVTIKO MOU NAipVEl
unoAoina ixvn vepou, dINBeITE kal anodakpuveTe Ye andoTa&n (oupnUkvwaon) Tov aiBépa oTov
NEPICTPOPIKO CUMMUKVWTH. ZNUEI®OTE To 0.0, TNV €ni ToIC % anodoon ot BpwuoBeviohio N

yia To uypo nou oag d0ONKe PETA Tov kabapiopo Kal 0,TI AAAO NapaTtnprnodaTe. XOAIAoTE.

H ouokeun Tng andoTaéng pe udpatpoUg eival n idla oxedov PE AUTNAV TNG anAng
anootaénc. H povn Odiapopd napoucialeTal OTav ouvdedesi €I0IK  (IAGAN nNapaywyng
udpaTywy, ol onoiol dloxeTelovTal OTn OQAIPIKN @IGAN ToUu NpPoG andoTagn uypou. H
anooTa&n £xel TeAsiwosl OTAv MNAEov To andoTaypa anoTeleital povo and vepo (dev

Eexwpilouv dUO PATEIC).

[Teipaua arnooTaéng uno EAQTTwEYn misorn

l'a tnv_andorta&n unod ehattwpévn nieon f andota&én kevou oag Oiveral, o€ Wia

oQaipikr] @IaAn Twv 50 mL, nepinou 15-20 mL yvwoToU ) dyvwoTou uypoU (oxnua 9).

XpeialovTat:
1 YdpavTAia
2 Mayida, yia anoguyr avacTpoPnc Ponc VEPOU NPOC TN CUOKEUN
3 MavopeTpo
4. MoAAanAGG unodoxéag yia alhayn QiaAng anooTagewg
5 TPIXOEIONG CWANVAC, | HAYVATNG, YIa OJAAr} anooTagn
6 Eidikd xovOpa AAoTixa yia anooTa&n kevou.

Eav énemra and pepikd Aentd, O OnuioupynBei TO KevO MOU MEPIPEVETE aNO TNV
udpavTAia (15-20 Torr), nNpénel va yivel EAeyXoC OAWV TWV GNUEIWY GUVOECEWG OTN OUOKEUN
WOTE QUTA va €ival agpoaTeywe KAsioeva. H kabapr) Evwon npénel va anooTayOei og nepioxn
onueiou {Eoewc eUpouc nepinou 2-3 °C. ZnUEI®OTE TNV NEPIOXN TNG BepPokpaaiac anodoTagng
Kal Tnv €vOeiEn Tou MPavoueTpou (epooov undpyxel). 'OTav TeAeiwoel n andoTagn, npwTa
apaipéaTe To BepUOAOUTPO, APOTE TN OUCKEUN VA KPUWOE! KAl HETA ANOCUVOEDTE TO KEVO.
TauTonoInaTe TNV ouadia oag kai Ye Tn Bondesia Tou deikTn dIABAAONC. ZNUEIWVOTE OAEG 0AG TIG
napaTnpnosic.

water rap

receiving flask

xNua 9: Suokeur andoTagng kevol (e udpavTtAia)
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[Ieipaua kAaouartikric anooraénc

Eav Ta onpeia (E0cw¢ TWV CUCTATIKWV TOU UypoU HiydaTog diapépouv AlyoTEPO ano

80°C, TOTE 0 JlaXWPIOWOG €ival duvaTOg YOVO PE KAQOUATIKM anooTagn. TNV KAQouaTikn

anooTaén sival avaykaia pia otaBspa avepyxouevn Bspuokpacia BepudlouTpou. M' auTtd TO
AOyo anaiTeital andAuTn npogoxr Katd Tn Ofpuavon, woTe va anootaleTal pe TaxuTtnTa
nepinou 1 otaydva avd deutepdAenTo. H ouokeur) TNG KAAOWATIKNAG andoTagng ivar n idia
oXedOV € TN OUOKEUN TNG anAnc, Ke Tn S1apopd OTI PHECOAABEI N KATAKOPUPN KAAOHATIKN
oThAAN.

Zag diveral eva piypa 20 mL o&ikoU ailBuleoTépa/ Tohouohiou (1/1), To onoio npéenel

va OIaXWpPICETE PE AMNOCTAKTIK OTAAN. InueiwoTe Ta 0. kal OAeG TIGC NaApATnprosIC odc.

ZuyioTe To kGBe anooTayua kai YeTprioTe To deikTn dIGBAaong Tou.

2xnua 10. Suokeun KAAOPATIKAG anooTa&ng
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AZEOTPOMIKA MITMATA

AleoTponikd €ival Ta YiyuaTta nou dev pnopolv Ye andoTagn anAn r KAaopaTikn va
dlaxwploToUV aTa ouaTaTika Toug (a-ZEw-Tpénw), ala anootalouv avaloiwTa o€ pia
OUYKeKPIPEVN Bepuokpaaia. AnoteAoUv piypaTa oTabepnc ouaTaong kal otabepol o.(., Nou
gppavifouv diapopeTika diaypdupaTa pAacews Kal dev akoAouBoUlv To vouo Tou Raoult. O
OUOTAOEIC AUT®V TWV HIYHATWV JETABAAAOVTAI HOVO WE TN METABOAN TNC EEWTEPIKAC Nigong,
npayda nou anodeikvuel 0TI dev gival kaBOPIOPEVEC EVOEIC,

a) Miyuara pe onuavtikes BETIKEC arokAIoelc aro 1o vopo Tou Raoult (T.a.=lEy.,
0.¢.=gAdy.). H kapnuAn 0.0./oboTaong nepvael and €va eAAyIOTo kal n KapnuAn Taong aTpwyv
(t.a.) /ouoTaong ano &va PeyioTo.

'OTav €va piypa oudiwv A kai B opiopévng alotaong éxel 0.0 xapnAoTepo and To o.l.
Kal TwV 2 OUuoTATIK®V Tou, TOTE To dldypaupa 0.l.-ouoTaong autoU £xel £va eNAXIOTO: Ol
KaunUAec uypoU kail atoU ouvavTwvTal onpeio M (ehaxioTto 6..), 6nou uypo Kai aTHOG £XOUV
Tnv idla ouoTaon (akpIBWE avTioTPoPo Tou dlaypAaPPAToC T.d.-oUCTACNG MOU EIKOVI(ETAl OTO
napakatw oxnua). Enopévawc To uypd piypa nou napiotaveral Ye To M Ba Bpadlel oe aTadepn
Beppokpaocia kal Ba anooTtalel NANPWC Xwpic aAayny Tng ouoTaong Tou, ouvnbwg os P=1
Atm, w¢ kaBapr évwon. Av To piyda €xel dlaQopeTikn oUoTaon, TOTE, ME TNV KAQOWATIKN

anooTta€n, anooTdlel npwrta To aleoTponikd €AaXioTou w¢ kabapry €vwon Kal YETA TO

ouoTaTikd o€ nepiooeia (6noio anod Ta 2).

B) Miyuara ue onuavrikeg apvnTikes anokAioeic ano To vopo tou Raoult (T.a.= eAdy.
0.(.= ey.). H kaunUAn o.C./ouoTaong nepvasl and €va WEYIOTO, eV N KAWMNUAN T.q.
/ouoTaong nepvael and va eAaxioTo. To uypo Wiyua, nou napouacialel eva peyioto 0.0 M, 6a
Bpalel eniong os aTabepr| Beppokpaaia kai 6a anooTalel NANPWS XWPIC akhayr TNS oUCTACNG
Tou. Av To Hiyua €xel O1IapopeTIkn oUaTaon, TOTE, e KAAOWATIKN anooTagn, anooTtalel npwTd

TO OUOTATIKO Of nepioosia (6rolo and Ta 2) kal Yerd 1o aleoTponikd PeyioTou, w¢ kabapr

Evwor.

Mapadeiypara aleoTponik®v gAaxioTou:

Miyua (0.Z. °C) 2UoTtaon (%) >nueio (Eoswe aleoTp. (°C)
C,HsOH (78.5) 95.6 78.1

H,0 (100) 4.4

CH5OH (65) 44 62.3

CH5COOC,Hs (77) 56

CHs (80) 91.1 69.4

H,0 (100) 8.9
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5 Inpeio Ginzwg

100% 100%
A e——0 pail o] —a B

Mapadeiypara aleoTponik®V PEYIOTOU:

Miyua (0.Z. °C) 2UoTtaon (%) 3.0 aleotp. (°C)
CHCl; (61) 22 64.5
CH;COOCH; (37) 78

H,0 (100) 79.8 108.6

HCI (-84) 20.2

EZnpeio CEoemg

-

100% 100%

A e— Zoateon —s B



EZEAXNQ2H

H eEaxvwon €ival @aivopevo nou ouvdEeTal AUeda WE TNV andoTa&n Kal anoTeAEi,
eniong, pia péBOdO kabapiopyoU OTEPEWV OPYavIKWV EVWOEWV. H OTEPEd €vwon ME TN
B<puavon Bivel aTpoug, nepva dnAadr an’ euBsiac oTnv agépio (Ao, Xwpic THEN, evw, WE
WUEN TV aTPWV TNG, N oUCia ENAVEPXETAl OTN OTEPEN (PACN XWpIc uyponoinan. 'Eva oTepeo,
Onwc Kal £va uypod, €XEl KAMNoia TIPN TAoNG ATV O KABe Bepuokpaaia, n onoia auaveral Ye
TNV au€énon Tng Bepuokpaciac Kalr NaploTAveTal Ye éva avrioToixo diaypapua. ‘Otav n Taon
aTgv €ival onuavTikn, TOTE n €EAXvwWon TNG ouciaG anoTeAEl PId AMOTEAECUATIKY Kal
ypriyopn HEBodo kabapiopou OTEPEWV.

To napakdtw Jdidypaupa TACEWC aTUwv/Bspuokpaciac  (diaypappa  PAcewv)
neplypd@er Tnv ava duo ioopponia TwV TPIWV PACEWY HIAg ouaiag, Kal Jivel TIC CUVBNKEG TNG

€Eaxvwongc. 2To TPINAO onueio (T) cuvundpyxouv ol TPEIC PACEIC OE 100ppOoNia, aTEPEG-UYPO-

agpio. O TPEIC TEPVOUEVEG YPAUMEG AVTINPOOWNEUOUV TIC OUVONKEC I00pPONIAc: OTEpEOU-
Uypou, UypouU-aTiiou Kai OTEPEOU-ATLIOU.

YnoBéoTe OTI €xeTe Hia kabapry évwon ot 3 OIAPOPETIKEG GUVONKEG MiEONC Kal
Bepuokpaciag nou avtioTolxoUv oTa onueia 1,2 kai 3 Tou diaypdupaTtog (PACEWV. XTIG
OUVONKeC nieonc kal Beppokpaciac 1 n évwon eival oTEPEO, OTIC 2 UYpO Kal OTIC 3 AgpIO.

pressure

o1

sold

vapour

temperature

Ta anotéheopa Tng av&nong Tng Bepuokpaaciac uno oTabepr), MBavov NoAU XapnAn
€EWTEPIKN NiEdn, (PAivETAl OTO NAPAKATW diaypaupd. Mpopavwg, n eEWTEPIKA Nieon Npénel va
€ival apkeTa XaunAr waTe Pe Tn BEpuavon va pn oxnuaTioTel kaBoAou uypo, alAa an’ eubeiag
agpio (atyoi), dnAadn va yivel katw and To TPINAO onpeio T.

pressure

solid
liquid

vapour

increase temperature ata femperature
constant pressure

41



Ta kavovikd o.T. kal 0.0, BpioKovTal oTnV TOUN TWV YPAUUWY OE Nigon aTHoo@alpIkn
(1 atm).

pressure

solid
liquid

1 atmosphere »

vapour

nomal M.Pt nomal B.Pt HTIFEB‘JI'E

>TNnV NePINTWON TOU VEPOU, OTO avTioTOIXO OIAYPAUKa PACEWY, N KAIGN TNG YPAUKNG
oTepeoU-uypoU ival JIapopeTIKr, opeileTal O oTNV IDIAITEPOTNTA TOU VEPOU va EXEl O NAYOC

MIKPOTEPN MUKVOTNTA Ano To Uypo.

pressure presEwe

c 218 atm \ c

solid solid
liquid liquid
1 atrn (101325 Pa)
T D006 atm {611 Pa) T
vapour vapour
— &
temperature MPLO°E ) pogee BP foec  374°C
! femperaturs

To avTioToixo diaypappa pAacswv yia To JIoEEidIo Tou avBpaka €XEl WG EENC:

pressure

511am

vapour

1 am

- 78 C temperature

Ma va unopei €éva oTeped va efaxvwBei o€ KAvovikn nison, va Petafei an’ subsiac and Tn

oreped atnv aéplo ¢paon, Ba npgnel N Taon atu®@v autol va ¢BAgsl TNV aTUoopaipIkn Nieon

npiv_and 1o onueio THENG Tou, dnAadn va pn unepBaivel TV TAon atpwv Tou T. Av Tnv

unepPei, Ba €xel uyponoinBei. O1 NEPICOOTEPEG OTEPEEG OPYAVIKEG EVQOEIG TAKOVTAI MPIV N

TAON ATH®V TOUuG (BACEl TNV ATHOOMAIPIKN nigon. EvWoe e YeyaAn T. a. ¢Bavouv e
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B€puavon KaTw and To 0.T. Toug TNV niean 1 aTydogaipac, onoTe kal eEaxvavovtal. Av n T.a.
evoc oTepeoU aTo T eival XaunAoTepn ano 760 torr, onw¢ n kaygopd (pe T.0.=370 torr
kai 6 = 179° oto T), kai BepuavOsi nmia katw and Toug 179 °C, Ba EaTpiodei Xwpic va
uyponoinBsi, evw av BepuavOei ypriyopa, unopei n T.a. autoU va &enepaoel TNV T.d. oTo T Kal
va uyponoinBei. Me évrovn B€puavan, n T.d. TNG KAPPopac unopei va ¢pdaacel Ta 760 torr kai
TO UYpO Ba apxioel va Bpadel, evw yia EVWOEIG e NMOAU XaunAn T.a. oto T, 6nw¢ To Bevloiko
0&U pe T.0.=6 torr kai 6=122 °C kal To va@BdaAivio pe 7 torr kai 80 °C, avTioToixa, Ta
anoTeAéopaTa TnG EAxvwong uno ATPooPaIpIKr nieon dev €ival IKAvonoInTIKA.

H eEaxvwon wc peBodoc kabapiopoU unod aTPooPalpikn Mieon, NeplopileTal 0Ta OTEPEA eKEiva
Twv onoiwv N T.a. NAnoiadel Ta 760 torr kGTw and To onueio THEEWC. ZXedOV HOVadIKo

napadeiypa anoteAsi To eEaxAwpoaiBavio, nou napouaoidlel To €Enc didypappa:

Yypo
780

~
=
L?

Xreped

Agpro

tdon atp@v (Torr)

D

— 185/ ‘186 Beppokpocia (CC)
E€axvwon Tou e€axAwpoalbaviou

Me Taneivwon TnG €EWTEPIKAC NiEONC NMOAEC EVOOEI, MOU O KAVOVIKN Migdn ThAKovTal,
@Bdavouv TNV kapnuAn e&ayxvwong, dnAadr pnopouv va e&axvwBouv. ‘OTav n T.d. TOU OTEPEOU

¢pBaoel Tnv eEwTepIkn nigon, TOTE auTo PeTafaivel an’ euBegiag oTnv agpio ¢aon. ‘Etal, yia

BeATiwon TnG anddoong eEaXvwonG EVWOEWY KE XaUNAR T.d., QuTr NpaydaTonolital unod Kevo
(ehaTTwpéVN nieon). To diGypapua nieong/Bspuokpaaiac yia To ¢OAAIKO avudpiTn deixvel OTI
o€ niean xapnAdTepn Twv 9 torr o PBAAIkOG avudpiTng eEaxvwveTal (CUMNEPIPEPETAl AV TO
€€axAwpoaibavio).

-
=Y

0

101 atpdv (Torr)

—_—

&

y Aépo

> 131 fsppoxpausia (°C) 285

EEaxvwon Tou pBalikoU avudpiTtn

43



H xpnon Tng &axvwong wg Pebddou kabapiopol avaPePONKe Kal o€ NEPINTWOEIC OTIC OMOIEG

ol NPOCUIEEIC EEayxvmwvovTal, eV TO EMBUUNTO NPOIOV £ival To UNOAEIWKA.

Mia anhn guokeun e&axvwaong nou divel KaAG anoTeEAEOUATA UNO ATHOOPAIPIKN MIECT EXEl WG
€eng:
To akdBapto &NPO UAIKO KOVIOMOIEITAl KAl TOMOBETEITAl O KAWA MOPOEAAVNC NAVW OF

Oepuaivopevo nAéypa. H kdwa kaAunTetar pe dINBNTIKO xapTi OIATPNTO KAl TO OUVOAO
kaAUnTeTal pe éva avaoTpopo Xwvi. Ogpuaivetar nrma (nX. P PAdya Auxvou Bunsen),
NPOCEXOVTAG va NApEXETAl opoIdHop®n Bépuavon. To ulikd eEaTpieTal kal ol aTpoi nepvouv
andé TIC TpUNEG Tou nOuoU oTo KpUO Xwvi, Onou kal woxovralr ano Tov agpa Kal
KpUOTAaA@VoVTal GTNV Nave enipaveia Tou XapTioU Kal aTd TOIXWHATA Tou Xwviou. ‘Otav 6Ao
TO UAIKO €EaxvwOei, diakonTeTal n B€ppavan kal CUAEYETal To kaBapd eEaxvwBév npoiov. e
Mia GAAn anAouoTepn TEXVIKN €EAXVWOEWC, YIA EVWOEIC ME XAMNAN TAON ATHWV, OUVABWG
OepuaiveTal To deiya unod aTUooQAIpIKn Nieon og Bgpuokpacia XaunAoTepn and To onueio
TNEEWC kal kaTtomv diaBiBaleTal adpaveg agpio w¢ Perapopeac, onwg N,, CO,, To onoio odnyei
TOUC aTHOUC OE WUKTNPAd, OMou KpuaoTAaAA@VovTal Xwpic va uyponoinbouv. H apaiwon pe To

adpaveg agpio WUXEI TOUC ATHOUC Kal NPOKAAEI PEiwon TNG MEPIKAC T.d. MAEOVEKTAUATA TNG

€€ayvwonc w¢ uedbodou kabapiopou, 6rnou Pnopei va epappoadei, ivar: @) n TaxutnTa, B) n
noloTNTA, Y) N ano®uyn xpnoigonoinoswe dIaAUTn Kal d) n peyaAuTepn anddoorn. Mavtwe, ol
NEPIOCOTEPEC €VWOEIC OEV MPOOPEPOVTAl Yyia €EAXVWON, OKOMN, HIiYHAd EVWOEWV HE
napanAnolec TAoEIG aTwV Ogv Pnopei va kabapioTei Ye eEaxvwan.

H Auogidonoinon anoTeAei pia €Ok NePinTwon €Eaxvwong, oTnv oroia To VEPO
nayoveral (oTeped @Aon) Kal anoTedei To npog e€&axvwon NTATIKO  GUOTATIKO,
anopakpuvopeVvo w¢ aépio (aTpoc). AnAadn oTnv Auo@iAonoinon naywveral To dsiyua nou
€XEl UYPACIA Kal KATOMIV €EAXVQVETAI Y eAaTTwWPEVN nieon. H &npavon-apudaTtwon HE TN
MEBODO QUTN EXEl EKTETAUEVEG E€PAPHOYEC M.X. OTA avTIBIOTIKA, PITauives, NAGoua Tou

gipgaToc, paynTd, Aaxavikd, gpouTd, £V yével aTn Blounxavia Tpopipwy.

[Teipaua:. NpayuaTonoinoTe TNV EAXvWON HIKPRG NoooTnTag ¢pBalikou avudpiTn, avlpakeviou

N eEaxAwpoaiBaviou (1} kanolou akhou oTepeol) PE TNV WG Avw anAr CUOKEUN).

44



AIAAYTEZ

Qc diaAUTEC otnv Opyavikr Xnueia BewpolvTal UYPEC OPYAVIKEG EVWOEIG Ol OMOIEC
xpnoidonoiolvTtal yia Tn diaAutonoinon dIa@opwv GAWV EVWOEWY, OTEPEWY N UYPWV N Kal
aspiwv. Mnopei va €ival UypEC opyavikeg eVWOEIG, VePO, avopyava o&éa ) udaTika diaAupara
OEEwV 1 BAcswv.

O1 JIAPOpEC XNMIKEG HETPROEIC, OIEPYATIEC KAl METATPOMEC MPAYHATOMOIOUVTAI
kaAUTepa oe didhupa. O1 BIagopeg avTidpAcelC yivovTal o€ diIdAUpa Twv avTidpaoTnpiwy,
onou eival €UkoAo Ta &v diaAloesl popia va nAnoidoouv Kal va avTidpaoouv, €nionc va
eAEyXETAl N TAXUTNTA, N NPOodog Kal ol CUVBNKEC TnNG avtidpaonc, akoun va anopovwBouv
kataAMnAwg Ta npoiovta. O1 diaAUTeC XpnoiyonoloUvTal yid Tov KaBapioho TwV EVWOTEWY, MX.
KATa TNV avakpuoTAAAwan evoc oTepeoU Kal KATA TOV XpWUATOYPAPIKO EAEYXO kal kaBapiopo
N emAoyr Tou cwoToU dIaAUTN €ival TO MO KPIOIPO OTOIXEIO, ONWC Kal KaTa Tnv ekXUAION. S
Ol1apopeg PETPATEIG, NY. oc gpacuaTtookonia UV, NMR, IR, o pETpnon ywviag oTpo@nc K.d.
xpnoidonoiolvTal ol kaTahnAol SIGAUTEC. & KaPId Twv NEPINTWOEWY Oev NpENEl ol idlol va
avTidpoUlv. Akoun, n OIGAUTOTNTA MIAC AYVWOTNG EVwong ot OIAPOopouC OIAUTEG AMOTEAE
OUMNANPWHATIKO XAPaKTNPIOTIKO auTrng yia Tnv eUpeon TnG MOAIKOTNTAC TNG kal Tnv
TauTonoinor| TnC.

O1 guvnBéoTepol 1| Kovoi, Onwc Aéyovral, dIAAUTEG avaypagovtal oTov NapakaTw

nivaka:

AlaAUTNG a.g. Ava@Ae§ipotnta  MukvoT. AlgAuTtoTr. To&ikoTnTa
(°C) (g/mL) o€ vepo

Nepo 100 AQPAEKTO 1.0
AiaiBulaiBEpac 35 NoAU eUPAEKTO 0.71 eAayiomn TOEIKO
AkeTOVN 56 NoAU eUPAEKTO 0.72 vai
MeBavoAn 65 €UPAEKTO 0.78 vai NMoAU TOEIKO
AnoA. AiBavoin 78.3 EUPAEKTO 0.79 vai
AIBavoAn 95% 78.1 EUPAEKTO 0.8 vai
O&IkOG alBuleoTépag 78 €UPAEKTO 0.90 vai TOEIKO
Aio€avio 101 €UPAEKTO 1.42 vai TOEIKO
n-E€avio 69 NoAU eUPAEKTO 0.66 oxl
MeTpehaikdc aiBépac 40-60  MOAU €UPAEKTO 0.64 oxl
XAwpopopuio 61 AQPAEKTO 1.48 eAayxiomn TOEIKO
TeTpaxAwpavbpakag 77 AQAEKTO 1.59 oxl TOEIKO
AixAwpopedavio 41 AQAEKTO 1.34 eAayioTn TOEIKO

H d1iaAuTOTNTA MIag Evwaong o £va dIaAlTn EapTaTal and noAAoUG NapayovTee, KUpiwg OPwG
ano Tn QUon Kal TNV NoAIKOTNTA TWV EVWOEWV Kal Twv dIaAUT®V, Tn ¢UON Kal TNV €KTaon
Twv Olauoplakwv Juvdapewyv, To MPeEyeBoc (MB) Twv evwoswv kal Tn Oeppokpacia. Mia
akoAouBoUpevn OXETIKN £EK@paacn sival: «opola oyoiolc diaAUovTtar», dnAadr pia €vwon eival
KUpiwg d1IaAuTr o€ €va d1IaAUTn We Tov onoio poladel nio noAUu otn oUvTagn.

H oxeTikn 01aAUTOTNTA MG Evwang o€ kanolo dIaAUTN SOKINAZETal HE XPron HIKPWV

NMoooTHTWY OE OOKIPAOTIKOUG OWANVEG €V WUXPW Kal €V BepU®, OMNOTE CUUMEPAIVETAl TO
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«OIaAuUTR», «adiaAuTn®», «oAiyo SIaAUTA» KAN. Av pia £vwan gival duadiaAuTn o€ vepo, aAAd
OlaAuTh o O&Ivo 1) Baocikd udaTiko dIGAUMA, TOTE EAEYXETAI KATA NOCO N &vwaon auTh Eivai,
avTioToixa, Bacikn f 6&ivn n enapgoTepidouaa, dnAadn kaTta ndéco kataBubileTal KATa TNV
€EOUDETEPWON TWV WC AVW UDATIKWV JIGAUPATOV.

KaTa Tnv emhoyn evog dIaAUTN yia Hia CUYKEKPIYEVN Xpron, MX. yia Jia avTidpaon,

Aappavovrail un’ own diagopol napayovrec. O diaAlTng Ba npénel:

va un avTidpd o idlog, akAa va guvoei Tnv TaxuTnTa avridpaong,
va éxel 0.¢. KaTAANAo yia Tnv anaiTouyevn Beppokpaacia avTidpaonc,
va anodakpuveTal eUKoAa PJETA TNV OAOKANPwWaN TNG avTidpaaonc,

va €ival, Kata 1o duvaTtov, Jn TOEIKOC, KN akpIBOG Kal un NoAU eUPAEKTOC,

v AN

va ival kabapog, cUPPWva HE TIC ANalTioEI§ Tou NeIpAuaToc,.

Znpdc eival o dIaAUTNG nou eival anaAlaypévog and uypaocia, anoAuToc gival o
OlaAUTNG 0 onoiog €ival 101aiTepa kaBapog, OnAadry anaAAayuévog kal ano uypacia kal ano
AaMec niBavég npoaopiEeic. O1 diagopol JIAAUTEC NoU NPOOMEPOVTAl OTO EUNOPIO €ival kKaBapoi,
KataAAnAol yia TIC MEPIOTOTEPEG TWV NEPINTWOEWY, N anAka &npaivovral Pe TO OWOTO
EnpavTiko 1 anootalovral. € OPIOHEVEC MEPINTWOEIC OMWG anaiTeital 0K yid Tov KAbe

dlaAUTN ene&epyaaia.
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EKXYAIZH
H ekyxUMNion €ival pia €pyaoTnpiakn TEXVIKA Mou €(apuoleTal yia Tnv anopovwon

oucI®V and uypa n oTeped WiyuaTa, yia Tov diaxwpIoUo ousiwv Kal yia Tov kabapiouo ousinv
anod d1apopeC NPooiEelc. Me Tnv ekxUMNIoN napahappaverar ¢’ €va OIAAUTN EKAEKTIKA Hia
oucia Aoyw OIaAUTOTNTAG O’ auTov N PeyaAUTepNG OIAAUTOTNTAG an’ O,TI 0 AAAoV (VOHOG
katavounc). MpounoBeon kata Tnv ekxUAIon ouaciac and uypo Wiyua ival ol duo dlaAUTEC va

unv avayiyvuovradi.

Q
P
H.C
N
3 o
A Y
0 sij N
CH,
Kaoeivn

CgH1oN40O,, M.B=194.2, 0.1.=238 °C, (e&axvwon oTouc 178 °C kar ypriyopn €Eaxvwaon
oTouG ~160-165 °C ot EwTepIKN nigon 1 torr)

Mpokerral yia pia péBodO anopdvwong evog QUGIKOU MpoiovTog. H kagegivn eival
OleyepTikd, Mou UNdpyel OTOV KAgE, TO TOAI KAl TOUG OMOPOUG cola kal xpnoiponoleiTal wg
deliTEPO OUOTATIKO OE OPICHEVA (pappaka. H évwon avhkel aTnv TAEN Twv aAkahosidwv Kal
propei va anopovwBei and To Todl, 6nou undpxel O nocooTo ~1.0-3.5% kata Bdapoc,
avaloya He TNV NoikiAia, Pe ekxUANION GUANwV auToU pe vepo. Ev TouToIg n évwon ival noAu
nepIocOTEPO JIAAUTN O XAwpPopOpuio and OTl ge vepd (CUVTEAEOTNC KaTavoung 15) £Tal
WOoTe va eival duvaTtov va ekXUAIoTEl ano 1o udaTikd didAupa Pe YAwpopopuio. To didAupa
TOU XAWPOMOPUIOU CUMNUKVQVETAI Kal N akddaptn kageivn kabapiletar pe gEaxvwan (BA.

€10IKO KEPAAQIO).
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MNelpauaTikd PEPOC

AvTidpaotnpia: Maupo Todal Ivdiag (Ivdiko), CaCOs;, Hyflo Supercel, yAwpo@odpuio 0
OixAwpopedavio, Na,SO4

Mé£Bodoc: TonoBeTouvTal 15 g Kovionoinuévou TaayioU kal 7 g CaCOs o éva noTrpl (E0Ewg
Twv 250 mL. (To avBpakikd aoBeaTio oxnuaTiCel adidAuTa aAaTa Ye TIG Taviveg nou undpyouv
oTo TOAI, nou anopakpuvovTal pe dinenon). MpooTiBevral 150 mL UdATOG, WEPIKEG NETPEC
Bpaopou kai To piypa Bepuaiveral Je nnio Bpacuo kai cuvexr avadeuon Pe yudAivn papdo eni
~15-20 AenTA. 2Tn OUVEXEId, TO MiyMa WUXeTal o Beppokpacia OwuaTiou PE vepd TNG
Bpuong, evw eToipaleral aiwpnua 12 g Hyflo Supercel og 70 mL vepo. To aiwpnua dinBeiTal
MEOW €vOG Xwviou diNnBnaong Blichner, oTov nubuéva Tou onoiou €xel TonoBeTnOei dINBNTIKO
XapTi, £T01 WOTE PE TN OINONON va OXNUATIOTEI £vA OUOIOYEVEC OTPWHA O OAN TNV €NIPAVEID
Tou nBuouU, nou npénel va diatnpeital uypd. To udaTikod aiwpnua dindeital Ye apyo pubuo
navw ano 1o aTpwia Tou Hyflo Supercel, anopelyovtag Tnv Enpavor] Tou, Kal eKNAUVETal W
20 mL xAiapou UdaToc. To ouvoAikd dINBnUa PETAPEPETAl O dIAXwWPICTIKN Xoavn Twv 250 mL

Kal ekXUAICeTal Amia, xwpig 1oxupn avadeuon (npocoxrn o€ auTo), He 25 mL XAwpopopuio

TEOOEPIC POPEC (4%25 mL). O1 opyavikeéG (PpACEIC OuvevwvovTal kai EnpaivovTal pe ~1 g
avudpou Na,SO4. To avopyavo aiag (Na,SO,) anopakpUveTal pe dindnon ano NTuxwTto néuo,
eknAUveTal Pe 10 mL xAwpo@Opuio yia napalafr Ixvwv KagQeivng kal To OldAupa Tou
YAWPOPOPHIOU CUUNUKVOVETAI PEXPI ENPOU OTOV NEPICTPOPIKO EEATHIOTH (CUMMUKVWTH)).

[Ipocoyri: Avti xAwpogopyiou oTo EpyacTipio xpnoigonoigitar To noAl AiyoTepo
TOEIKO dixAwpouedavio, Pe avahoyeg I010TNTEC.

To KpuoTaMAIkO uUnOAsiyya e€ival n akabaptn kageivn, n onoia &npaivetar oe
Enpavtnpa kevol unepavw P,Os, napaiayBaveral anod Tn @IaAn Pe pia onatouha kai JuyileTal
o (uyo akpiBeiag pExp! To deUTEPO dekadikd wngio. H akabaptn kageivn, ouviBwe avoixTou
npdcivou XpWwUATOC, TOMOBETEITAI OTOV MNUBUEVA TOU €EWTEPIKOU OWANVA HIAC EIDIKAG
OUOKEUNC €Eaxvwong kal BepuaiveTal NpooekTIKG og eAaidAouTpo (n oTadun Tou ghaiou va
gival 2-3 xINIooTd Napakdtw anod Tnv em@aveld TngG kageivng. Me tn oTabepry avodo Tng
Bepuokpaciag avantuooovTal NPoodeuTika kabapoi kpUoTalhol KapEivng oTov WUXOUEVO HE
VEPO £0WTEPIKO OWANVA TNG OUOKEUNC. (/Ipoooxri: H Bepuokpacia Tou eAaiGAOUTPOU va [n
unepBei Toug 200-210 °C, yia va Pn apxioel n TAEN TNG KN kabapng kageivng).

ZUMEyovTal NpooekTIKA ol kaBapoi kpUuoTaAlol TNG kapeivng, CuyidovTal, unoAoyileTal
n anodoon (%) eni TNG akabapTng KAQeivnG kal yiveTal PETPNON Tou onueiou TREEwC.

KaTaypagovTar kar avaAovtail Ta ¢aouata IR, *H NMR kai MS Tou kaBapol npoiovToc.
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Engnyrioeig:

Taviveg

Eival @uoika npoidvTa, ugavifovral oe OAa axedov Ta QUTA, TOUG kaprnouc, To PAOIO
N oto EuAwdec TuAWa. Eival apop@ec ouoie¢ mou napéxouv KoAoeidr, O&iva udaTika
dlaAUpaTta pe oTugr yelon. AnavTvral ouxva ota Jn wpiga @pouTa, sEagavilovral Opws
kata Tn didpkeia TnG wpipavonc. O pdAog Touc aTa euTda mBavov va €ival n NpooTaacia evavri
MIKpoopyaviouwv. Me npwTeivec oxnuaTilouv adiGAUTEC evoelg, €Tol PAAov eEnyeital n
Xpron Toug oTn Bupoodewia. TNV IATPIKNA Ol TAVIVEG XpNnoIYonolouvTal yia Tnv Bspansia Tng
d1dppolac, Twv OUAWV Nou aigoppayolyv, Kal AiyOTEPO TwWV TPAUUATIOU®WV TOU dEPUATOC.

O1 Taviveg Bpiokovral oTa napakdTw: Todl, KOKKIVO Kpaoi, ¢ppouTd, Onwc OoTIG
(PpAOUAEC Kal Ta (ppouTa Tou daoouc, podia, unAg, AwTouc, aylydaid, (pouvTouKid, KanvioTh)
NECTPOPA, NUPAa Kal GOKOAATEC.

levikG ol Tavivec €ival noAupaivoreg (pépouv paivohika OH, alha kar CO,H) pe

popiaka Bapn anod 500 péxpr 9000. Ynapxouv dUO KATNYOPIEG TAVIVAV:

(A) YOpOAUOUEVEG TaVIVEG

CO,H
HO OH
OH
YAaAAIKO oEU eAayIkO oEU

(B) ZUPNUKVWUEVEG TAVIVEG

®Aapovn KaTexivn
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2. ATAXQPI>MOZ ENOZ MITMATOZ 2TA 2Y2TATIKA TOY ME EKXYAIZH

KaTa Tnv npayparonoinon Hiac avridpaong ouvhibwe NpokUNTEl €va Yiyua opyavikmv
EVOOEWV MNOU anoTeAeital and To emBuuntd npoidv, AA\a pn embupnTd npoiovTa-
napanpoiovTa Kal Ta avTidpwvTa ouaTaTika nou ATav ot nepiooeia r nou dev avredpaoav. H
anopovwaon Kal 0 kKaBapiopog Tou eniBupnToU NpoidvToc, EMioNg 0 UNOAOYIGUOC TNG anddoong
NG avTidpaong anoteAolv Tnv KUpIa ppovTida ToU MEIPAPATIKOU Opyavikou Xnuikou.

MNa va xapakTnpioBsi @aopatookonikd kai va TauTtonoinBsi To npoidv nou
oxnuaTtiobnke alAa kar va unohoyioBei n anddoon TNG avTidpaong, npeEnsl autd va
dlaxwpIoTei and TIC UNOAOINEG EVWOEIC TOU WiyMATOG. YNAPXOUV ApKETEC PEBodoI diaxwpiopou,
ol onoiec nNdn €xouv neplypagei. Mia anod TIC NA&ov ANOTEAEOUATIKEG PEBODOUG dlaxwpiopoU
gival n ekxUAion.

2710 nponyoUuevo neipapa ekXUMONG TNG KAQEivng, MEAETRBNKeE n ekxUAION kai n
KATavour) MIag eVWOEWG METAEU OUO (Acswv, nou dev avapiyviuovrav WeTatl Twv (n.X.
aiB€pac/vepo n dixAwpopedavio/vepd). ZUPPwva PE To VOPO katavoung Tou NERNST kdabe
oucia ed@avilel pia XapakTnpIoTIKRy katavoun HeTa&u Twv OUo @acewv. Ouoiec e
OIaPOPETIKO OUVTEAEDTN KATAVOWNG OToug dUo JIaAUTeC eival duvaTtov va diaxwpioTouv

METAEU TOUC,

3TNV NEPINTWON EVOG HiyMaTOG 0EE0G/BACNG/OUDETEPNG EVONC, MNOPEI VA ENNPEACTEI
N 100pponia KaTavounc pe Tnv Pondeid pIag avTioTPENTNG avTidpaons 0&E0c-BACEWCS, ETOI
WOTE 0 JIaXWPIOHOG va YiveTral NoAU eUkoAd. Av yivel, n.X., KaTavour) oxI JeTa&l vepoU/aiBEpa
N vepolU/ OixAwpopebaviou, al\a peta&l udatikou diaAupartoc HCl/aiBépa 1 HCl/
dixAwpopedavio, TOTe n Baon 6a npwToviwBel he To 1I0XUPO OEU kai Ba yivel aiac. Ensidn n
OIaAUTOTNTA TwV aAATWV OTO vePO €ival MoAU PeyaAlTepn anod O,TI oTov ailBEpa R OTo
OixAwpopedavio, n BAcn oTnNV NPWTOVIWUEVN TNG HOPPR, wC alac, Ba BpiokeTal €€ oAokArpou
oTnv UdaTiK @Acn, ano Tnv onoia pnopesi €UkoAa va dlaxwploTei. Avaloya pnopei va
dlayxwploTel €va opyavikd ofU and pia oudETepn oucia €av n KATAvoun Yivel We udaTIKO
diaAupa NaOH/aiBépa r, NaOH/dixhwpopebavio. ‘Eva diaAupa, Aoindv, €vog MiyuaTtog piag
Baoewc, evOC 0EEOG KAl HIAG OUDETEPNG OUCIAC O &vav JIaAUTN [N avapiyVUOUEVO WE TO VePO,
gival duvatov va dlaxwpIoTei PE ekxUAION We udaTiko OldAupa avopyavou o&goc iy Baaong,

apkei n d1IaAUTOTNTA TNG OpYaVIKAC EVWONG OTO VEPO va ival JIKP.

MNeipauaTikO PEPOC

>ac diveTal £&va Miyda TpIWV opyavikwv evwoewv (0EU, Baon, oudeTepn &vwon,
avahoyiag 1:1:1), To onoio Ba diaxwpPIioETe Pe ekXUAION, oUUPwva Pe Tnv Oladikacia nou
neplypd@eTal napakatw. MpEnel va €XETE ETOIYEC TIC PIAGAEC ONou Ba TonobeTeiTE TNV KABE

opyavikn ¢pacn PETa 1o dIaXwpPIoWo, kabapég kal npolUYIOUEVEG, €NIONG ONUEIMMHEVEG Yia va
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TIC avayvwpileTe. O1 dIaxwpIoBEIoEC EVWOEIG NPENEl va eAEyXOvVTal Yia TNV kaBapoTnTa Toug

Kal va TauTtonolouvTal pe 0., O.T., nZDO, eniong gaopatookonika (*H NMR, 3C NMR, IR).

KaTa Tnv ekXUNION TWV CUCTATIKOV TOU WiYHATOC MPENel va avadeUETE AnoTEAEGUATIKG, OXI
OMWG MoAU 1oxupd, OIOTI 1D1aiTepa OTNV ekXUMIon pe OidAupa Bdaong oxnuatiCeTal €va
YaAGKTWHA To ornoio duoxepaivel NOAU To dlaxwpIiopd Twv dUo Ppaceswv. KaTta Tn diapkela TG
&npavong Tou diaAupaTtoc TnG ouciag ot dixhwpopedavio (CH,Cly) N ailbépa pe Na,SO,,
KaAUNTETE TIC QIAGAEC, WOTE va npooTaTeuBei To OIGAuha and €EATUION 1) TUXOV €igodo
€EWTEPIKNG UYpaciac. @povrioTe va EKYUAILETE evio¢ Tou anaywyou (€0Tiac). MeT@ Tnv
ohokAnpwaon Tng diadikaciag &npavong, ol kKabapég OpYavikeG EVAOEIG AMOPOVWVOVTAl HE
anopakpuvon Tou d1IaAUTN pe andoTa&n, Ke Tn Bonbeia Tou NEPIOTPOPIKOU €EATHIOTHPA. XTO
TETPAdIO TOU €pyacTnpiou va ypawete Tn PEBodo diaxwpliopoU Tou OsiyuaToc oac HE
akpiBeia, TIC evOei&Ic yia Tnv kaBapdTnTa Tou KABe cuoTaTikoU Tou JeiydaToc oag, Tnv
anodoaon kabevog ek Twv 3 cuoTaTiKwV (%), eniong TIC oTaBepEC Tou KABe ouaTaTikou (O.T 1)
0., Np®). TNUEILOTE aKOUN TNV TAUTOMNOINGCN TNG KABE &vwong nou diaxwpiodTe, Ta KPITAPIa
nou AdBarte unown oac kai Ta Tuxov @acuata nou nnpate (NMR, IR, MS). Ta piyyata Twv
EVWOEWV Mou oag didovTal apxIka Hnopei va NeEPIEXOUV TIG OUTIEG MOU avaypdapovTal oTov
Mivaka 1. Opogoxn: oTnV NEPINTWON NOU N OUDETEPN EvVWON 0ag €ival €0Tépac, n xpnon o.
NaOH pnopei va Tov UdpoAUCEl. (ZUunAnpwoTe oTov nivaka, oTo TETPAOI0 TOU E0YacTipiou,

TOUC OUVTAKTIKOUG TUMOUG TWV EVWOEWY 10U avaypapovrai).

Nivakacg 1: Meavec evwaoeIC Tou npog diIaxwpIoPo HiyuaTog

‘Evwon 0.2 (°C) 0r.(°C) __n
KukAogEuAapivn 134-135 -17 1.4585
BevluAapivn 164-185 10 1.5430
AvIAivn 184 -6 1.5863
4-BpwpoaviAivn 66-67
4-XAwpoaviAivn 72-73
4-viTpoaviAivn 146-147

MnAovikog diailBuleoTépac 199 -50 1.4139
Bev{ogpaivovn 48-49
4-NiTpoTohoudAio 51-52
1,4-AixAwpoBeviohio 52-53

Bev{0ikdG paivuleoTEPAC 68-70

AkeTaviAidio 112-114

Bev{oiko 0&U 120-122
3-NiTpoBevloikod oEU 138-141
3-XAwpoBevloikd OLU 139-141
2-NiTpoBevoikd o&U 145-147
4-MeB0EuBevoikd 0EU 182-185

4-X \wpoBevloikd 0EU 239-241
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[Teipauarikri diadikaoia OlaywpIoLoU

> pia Kwvikr @IaAn diaAUovTal Ta 3-6 g Tou WiyhaTog nou dolnke pe 25 mL CH,Cl,
Kal To OIGAuha PeTagEpeTal og diaxwpIoTIKn Xoavn (Me Xwvi). EKXUAICeTal n opyavikn ¢paocn
OUo opéc pe: a) 20 mL udaTikou diaAUpaTtog 2N HCl kai B) pwe 10 mL udaTikoU diaAlpaTog
0.1IN HCl. H opyaviki @acn QuAadcoeTal O KWVIKN @IaAn. O1 000 udaTIkEG PACEIG
OUVEVWVOVTAI KAl OTn OUVEXela ekyUAilovTal dUo opéc pe 10 mL CH,Cl, kabBe opd. O
OPYAVIKEG PACEIC TWV dUO TEAEUTAIWV EKXUNICEWV EvivovTal e TNV apyikn ¢aon Tou CH,Cl,
kal @uAacoovTal. ‘ETol éxeTe dUO @Aoelg: a) Tnv udaTikn (ekxUAiopa pe HCI) kar B) Tnv

opyavikr (CH,Cl,), Tic onoiec ene€epydleoTe we €ENC:
a) Yoarikrj oéivn @aon (HC)-Ariouovwon opyavikiic aons

TNV KwVIKA GIaAn TnG udaTikng edaong HCl npooBETeTe NpooekTika und avadeuan 40
mL wuxpoU udatikoUu diaAupaToc 2N NaOH kal YETAQEPETE TO WiyMa mou npokUNTel O€
dlaxwpiaTikn Xoavn (We xwvi). EkXUAiCeTe Tnv udaTikn ¢aon 3 @opeg pe 10 mL CH,Cl, Tnv
kGBe opd. H udatikr) @aon @uldooeral. O1 3 opyavikeéG (PACEIG EVOVOVTAl OE MIA KWVIK
QIAGAN, pETaQEPOVTal O€ DIaXWPIOTIKN Xoavn (HE Xwvi) kal eknAUvovTal (ekxUAidovTar) 3 popeEg
ME aneoTayuévo vepd. Kabe qopd n udatikrn ¢pacn anoxuveral. H opyavikr) ¢acn &npaiveral
pe Na SO, (yia 10 min), dInbeiTal Pe XApTIVO NTUXWTO NOUO Kal HETAPEPETAl O NPOLUYICHEVN
oQaipikr] @IGAn. O SIaAUTNG anopakpUVETal OTOV MEPIOCTPOPIKO €EaTpioTpad, {uyieTal n
@IGAn ME TNV opyavikn &vwon nou napeueive kal unoloyiletalr n anodoon. TauTtonoinon-

AvTidpdoeic.

B) Opyavikri pdon CH>Cly-Ariouiovwon OUIETEPNS Evwons (RX)

H opyavikry @don HPeTaQépeTal and TNV KWVIKA QIAAn o€ diaxwpioTik Xoavn (e
XWVi) Kal ekXUAICeETal NpooekTIKA 2 popec pe 10 mL udaTikoU SiaAUpatoc 2N NaOH kar 1
@opd pe 10 mL 0.2N NaOH. H opyavikry @aon QUAACOETAl O KWVIKR QIAGAN Kai ol 3 uddaTIKEG
(PAoEIG evavovTal Kal ekxUAifovtal 2 ¢opéc pe 10 mL CH,Cl, kGBe popd. ‘OAeC 01 OpyavIKEC
paoeic CH,Cl, ouvevwvovTal kal QuAAcoovTdl O KWVIKN QIaAn. H udaTikr Bacikny ¢don
(NaOH) @uAaoosTal o€ KwvIKn GIaAn (*).

H opyavikn @don CH,Cl, nou npogkuwe, PETAPEPETAl 0 OIAXWPIOTIKA Xoavn Kal
eknAUveTarl (ekxuAiCeTar) 01adoxIka 2 gopéc pe udaTiko didAupa 2N HCl (e 10 mL T gopa),
2 QopéG Pe udaTikd diaAupa 2N NaOH (2 mL Tn gopd) kai 3 popeC pe anooTayuevo vepd (10
mL Tn @opa). ‘'OAec o1 udaTikée paosig anoxuvovtal. H opyavikiy ¢pdon &npaiveral pe Na,SO,4
(10 min), d0inBeiTal Pe XAPTIVO NTUXWTO NOWO Kal PETAPEPETAI O NPOlUYICUEVN OPAIPIKNA
@1aAn. O dIaAUTNC anopakpUVETal oTov NEPIOTPOPIKO eEaTuioThpa, CuyileTal n QIAAn YE TNV
oudEeTepn opyavikn évwon RX (0x1 aAkuAhaloyovidlo), rmou nap€peive, Kal unoloyileTal n

anodoon. TauTonoinon-AvTiIOpAoEIC.
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v) Yoarikri paon NaOH (arnouovawon opyavikou 0é€oc)

>Tnv udatikn ¢@aon NaOH nou BpiokeTal ot Kwvik @IAAN (*¥), npooTiBevTal
npooekTikG 40 mL udaTikoU diaAlpatog 2N HCl und avadeuaon. 3Tn GUVEXEI, TO Wiyua nou
NPOKUNTEI JETAPEPETAl O JIAXWPIOTIKN xoavn kai ekxUAiCeTalr 3gopég pe 10 mL CH,Cl, Tn
@opa. O1 opyavikég @ACEIC evwvovTal Kal ekmAUvovTal (ekxuAifovtal) 3 @QOPEG HE
anoaTayuevo vepo. Kabe qopa n udaTtikn ¢aon anoxuvetal. H opyavikny ¢paon &npaiveral pe
Na,SO4 (10 min), dinBeiTal Ye NTUXWTO NOWO kal HETAPEPETAI O NPOlUYIOUEVN O@AIPIKN
@1aAn. O dIaAUTNC anopakpUVETal oToV MEPIOTPOPIKO €EaTUIoTAPa, CuyileTal n QIGAn pe TNV

OpYavIKr €&vwaon nou NapEPeIve kal unoAoyiletal n anodoan.

Mpoooxr, ol @aivoleg (PhOH) eivalr mio aoBevr) o&€a and Ta KApBOEUAIKG OEEa
(RCOOH) (exTOC ano TIG NOAU €vEPYOMOINUEVEG (PAIVOAEG). AvTidpouv pe d. NaOH ry .
Na,COs, oxnuaTtifovrag eudiahuTa PeTa vaTtpiou aiara, dev diaAUovtal Opwc o &. NaHCO3 Ta
KapBoEuAika of€a avTidpouv kal pe To NaHCOs; ekAUovrtag agpio CO,, avTtiBera anod Tig
(PaIVOAEC, avTidpaaon Mou evioTe XpnoidonolsiTal wg OIakpion WETAEl Toug, aAAd kai yia To
OlaxwpIopod evog TETOIOU WiypaTog. Me aflonoinon, Aoinov, autng Tng diagopdac diaAuToTNTAC
oe 0. NaHCOs;, pnopei va yivel diaxwpiopog piypatoc RCOOH kar PhOH. (BAéne To napakaTw
dIGypappa, Kabwe Kal To KEPAAAIO TWV XapaKTNPICTIKWV avTIOpAoswy).

TauTtonoinon-AvTiOpAgEIC.
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Aiaypappua diaxwplopoU piypaTog 08Ivng-BaciknG-oudETEPNC EVWONC

RCOOH 1 PhOH

+ RX (ovdétepn)
+RNH, /CH,Cl,

HCI/H,0

Opy. pdon Ydaz. Baon

RCOOH 1 PhOH RNH;CI
+RX
NaOH/H20 NaOH/H20
Opy. péon Ydat. pdon Opy. pdon Wan
= + _ +
RX RCOO™Na" 1 PhO'Na RNH, NaCl
HCI/H,0O
RCOOH 1 PhOH NaCl
NaHCO3/ H20
PhOH RCOO™Na*
HCV/H,0
RCOOH NaCl
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XPQMATOIPA®IA

H xpwpatoypagia civar pia Texvikn diaxwpiopoU XNUIKOV ouciwv, n onoid BacileTal
oTnV JIApOPETIKI KATAVOMN TWV CUCTATIKOV EVOC MIYHATOC METAEU MIaC KIVNTNAG Kal HIag

OTAOIUNG 1) OTATIKAC (paonc. H kivnt 1} KivoUPevn (pacn Wnopei va gival uypn n agpia kai n

oTACIKN (Ao Ynopei va eival uypn ) oTeped.
Avaloya pe Tn @UON TNG KIVOUPEVNG PACEWG, N XpwHaToypagia Xapakrnpileralr wg
a€pIog ) WG Uypn Xpwuaroypagia.

Avaloya pe Tnv apxn otnv onoia otnpiletal o dlaXwpioPos, N XpwpaToypagia
XapakTnpileTal wg KAaTavoune, Npoopo®nang, lovavraAayng k.d (BA. Zxrua 1).

Avaloya HE TNV TEXVIKN OUYKPATNONG TNG OTACIUNG (AoNG, N Xpwuatoypagia
xapaktnpileTal wc¢ aTAANG, AenTrg oTIBAdAc kal xaproxpwuaroypagia (BA. Zxnua 2).

Avaloya pe Tn MOAIKOTNTA TWV (PACEWV, N XpwddaToypa®ia Xapaktnpiletalr g

Kavovikng @aonc, Otav n noAKOTNTA TnG OTATIKAG (PAonG civar peyaAlTepn ano Tnv

noAIKOTNTAg TNG KIVNTAG GAoNG, Kal WG avaoTpo®ng ®acng, 6Tav n noAIKOTNTA TG OTATIKAG

(paong sival pikpdTePN and Tn NoAIKOTNTA TNG KIVNTAS pAcNG.

Téhog, n e@appolOuevn nigon yia Tnv npowdnon Tou JIaAUTN (dnA. TNG KIVNTAG
(paonc) anotelei €&va akoun Kpitnpio diaxwpiopou TnG Xpwpartoypapiac (BA. Zxnua 2). H
€Qapuoyn au&nuévng nieong €MITPENEl Tn XPRAON OTATIKNG (QAONG aAnNoTEAOUMEVNC ano

AeNTOKOKKA UNIKG MEYOAUTEPNG EMIPAVEIAC Kal, OUVENMCG, MeEYaAUTEPNG dIaXWPIOTIKNG

IKavoTNTAC.
XPQMATOr PAGIA
Texvikéc Xpwparoypagpia
/E@"%”\ XVIKES XpwpaToypagiag
ZTEPEN YypR
ITfAng [ Xaproxpwparoypagia |
KivntA gdon i
Mg oToifdbog |
Agpia Yypn Agpia Yypn LG ;

“Agxh Slaywpiagos | EQapHoIopE Biagopd Triang

HPLC

Hpocrpc’;q:ncrﬁé _
lovavTaAhayng

ZxApa 1 IxApa 2

3TN XpwHaAToypagia KaTavounc n oTaciyn ry oTaTikh ¢Aacn anoTeAeiTal ano £va AenTo
OTpwWHA uypoU MNPOCPOPNHUEVOU OTNV EMIPAveId evog adpavouc UAikou. O diaxwpiopog
oTnpiteTal oTov OJIAPOPETIKO OUVTEAEOTN KATAVOMNG TWV OUCTATIKWV &VOG OeiydaToc o€

OpIopEVO oUOTNHA OIGAUTW®Y.
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3TN XpwpaToypapia npoopoPnong n KIVoOUUevn (pAaacn €ival uypr Kal n oTaciyn ¢paon
gival éva AenTOKOKKO OTEPEO UAIKO PE NPoopo®nTIKEG 1010TNTEC. O diaxwplopog oTnpileTal
OTNV EKAEKTIKR) MPOopOPNCN TWV CUCTATIKOV ToU OeiydaTo¢ Mavw oOTnv €MipAaveid Tou
oTepeoU.

Me xpwpatoypagia lovavtaAhayng diaxwpiletal éva Miyua ouoiwv OIapOpPETIKAG
IOVTIKAG 10XU0C. O1 duvapelc EAENC PETAEU TwV OUCTATIKWY TOU MIYMATOG KAl TNG OTEPENG
(Aaong gival NAEKTPOOTATIKAG PUOEWC,.

EKTOC and TIC XpwHATOYpaA@IKEC HEBODOUG KATAvoung Kal npoopopnonc, Aailol
dlaxwpiopoi Baaoifovral oTIG dIaPOPEC GTO Hoplakd HEyeBOG, ONWC N XpwHaToypagia nnKTng
(gel permeation chromatography i gel filtration). € autn Tnv Texvikn €va nopwOeC UAIKO
TUNoU NNKTNG nailel To POAO TNG OTACIUNG PACNC Kal 0 dIAaXWPIOUOC ENITUYXAVETAl e BACN TN
OIapOPETIK €MPBPAdUVON TWV HOopiwV €EQITIAG TNG JIAMOPETIKNG, AOYW HEYEBOUC, dIAXUOTG
Toug Ol PECOU Twv nopwv Tou UAIKoU. Emiong, n xpwuaToypagia ouyyevelag, n ornoid

oTnpiteTal oTnv €MIAEKTIKN aAAnAenidpaon opadwv TnG oTAcIUNG GAcng Je €I0IKA Popia Tng

KIVNTAG ¢pAaong.

Xpwparoypa@ikeg TEXVIKEG

H apxn nou oTnpiCeTal kabe XpwHATOYPAPIKR TEXVIKN (PAIVETAI CUVONTIKA OTd

napakaTw oxnuara:

XpwpaToypaia npocpopnong

H xpwuaTtoypagia npoopo@nong eivar To ouvnBeoTePo €idog
XpwUaToypagiag, kata Tnv onoia n uypn n agpia Kivnt ¢daon

NpoopoMATal oTnNV €NIPAVEId TNG OTATIKNG OTEPEAC (paong. Ol

npog JIaxwpPIOUO  €VMOEIC  PpiokovTal O  éva  OUVEXR 3 : ""_ _" is'ztuzzg:“;fb“d
avTaywviopd he To SIaAUTN Yia TIC EVEPYEG BETEIG NPOaPOPNONG ® 8 * 4 satonary phasg
navw oTnv €nPAveId TV KOKKWV ToU NpoopodnTrh, OnA. NG .,‘.:. - 5
OTATIKAG OTEPEAG Paong. ‘Oco MoAikdTEPOG €ival o OIaAUTNG, L
TOOO MIO ANOTEAECOUATIKA NPOopo@aTal o idlog, ekTonifovrag Ta & 2 : i =

.

MOpIa TNG NPOCPOPNUEVNG EVWONG, e anoTEAEONA n Evwan va
BpiokeTal nepioodTEPO XpOvo oTo dIaAUTN Kal AyOTEpO OTn
oTeped (AON Kal, £T01, YETAKIVEITAl TaXUTEPA NAPAGUPOHEVN

and 1o dIaAuTn.

Adsorption chramatography
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XpwUAaToYypaia KaTavoung

270 €id0C auTO TNG XpWHATOypapiac n oTdoiun (pacn

anoTeAeital 0 éva  AenTO  OTPWHA  UypoU

npoopopnuevou ndavw o€ &va oTeped

Kal OTATIKNG UYPNG (pAacnc ME BACN TOV OUVTEAEOTN

kaTavopng Toug (BA. ekxUAion).

unooTpwpa. O1 oucieg kaTavépovTal PeTa&l TG KIVNTAG)

Solute dissolved
im liguid phasa

— goated on surface
of solid support

«adpavee»| |

Partition chromatography

Xpwpuaroypa®ia iovavralAayng

Mobile aniong

H xpwuaTtoypagia nnktng dev BaocileTal oe éva
MNXaviopo aAAnAenidpaong Tou deiyuaTog UETAEY
TNG OTATIKAG Kal TNG KIvATAG @aonc. H uypn 1 n
QEPIOC  KIVNTR  (Aacn OIEPXETal OIQUETOU  EVOG
nopwdouUC UAIKOU MoU anoTeAEl TNV OTATIKA (pAon,
TNG NNKTAG, kal Ta popia diaxwpilovTtal avaloya e
TO WEyeBOC Touc. O1 Nopol Tou UAIKOU gival OXETIKA
MIKpOi Kal anokAgiouv Ta peyaAUTepa og péyeBog
MOpIa va €I0EABOUV, v avTIBEDEl e Ta HIKPOTEPA

HOpIa MOU EI0EPYOVTAl OTOUGC MOpouG, onoTe Kal

enBpadlveral n peTakivnor; Toug (n dladpoun

Small moleculas
penetrate poras
of partickes

@ heldnear cations
that are covalently
T autd TO €id0C XpwpaToypagpiac, Tn OTATIKA (aon aftached to
stationary phase
anoTehei i@ pnTivn, n onoia QEPEl  OMPOIOMOAIKA
OUVOEDEPEVEC AVIOVIKEC N/Kal KATIOVIKEC opadec. Ta ® L [
avTiBETOU  QOpPTIOU  10vTa  TNG  KIvoUpevnG  @daong ; ®q
OuyKpaToUVTal OTNV OTATIKA QACN HE NAEKTPOOTATIKEG M ‘.\ih‘“x,‘_

. . 3 . | @ T Anion-exchange
OUVAEIG NEPICOOTEPO N AIYOTEPO I0XUPEC, Nou odnyouv & reionly
TEAIKG OTO JIaXWPIOHO. L] anions can be

& altracted to it
lon-exchange chromatography
Xpwuaroypagia MnkrAg
(Molecular Exclusion) Large molecules
are excluded
. .
L

o |

Molecular exclusion chromatography
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Touc). Ta peyaAUTepou Oykou Mopia OiEpXovTal
MEOW TwWV KOKKWV Tou UAIKOU TnGg oTnAng (N
KOAWVAC) ypnyopoOTEPA O OXEON ME TA PIKPOTEPA
Kal €1ol dlaxwpilovral. ZuvhnBbwc XpnoIYomMoIsiTal

yia Tov JIaXWPIOHO TWV NMOAUPEPDV.

XpwpaToypagia CUYYEVEIAG

AnoTeAei £va 101aiTEPO TUNO
Xpwuatoypagiac nou Baciletar  oTnVv
EKAEKTIKN aMnAenidpaon METAEU

OUYKEKPIMEVWV HOpPIWV TNG KIVATAG (PAONG
ME OMAdec 1 popia akivnTonoinuéva oTn
oTamikn @aon. M.x., TO AKIVNTOMOINUEVO
MOpIO WMOpEi va eival éva avTiowua piaqg
npwteivng. ‘Otav n KivnTn ¢Aocn, nou
NePIEXEl €va MHiyMa npwTeivav, nAnoidoel
TO aKivnTonoinNuévo avTiowua, TOTE Oa
V3 n
OUYKEKPIYEVN NpwTeivn kal 6a deopeudEi

alMnAenidpdoel autd  poOvo
oTn OoTaTikn @aon. AuTH N NPWTEivN
Mropei va ekhouaTei apyotepa aladovtag
€iTE TNV 10VTIKN 10XU Tou OIaAUTN &iTE TO

pH.

_:—"'-'-'-.-‘-

Affinity chromatography

One kind of molecule
in comples mixture
becomes attached to
— molacule that is
covalently bound

to slationary phase

Y

All other
molecules simply
wash through
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Xpwuaroypagia AenTAG oTiBadog (Thin Layer Chromatography, TLC)

TNV TEXVIKN QUTH, ouvrnBwc XpnaolponoloUvTal AeNTEC NAAKES and yuaAi, aAoupivio 1
NAQOTIKO, ENIOTPWUEVEC YE AEMTO, ICONAXEC OTPWHA OTEPEOU, T OTACIUN @Aon. Q¢ UAIKG
EMOTPWOEWC (MPOoPOPNTEG), oUVNBWCE XpnoiponololvTal dio&gidio Tou nupiTiou (Si02, silica),
o&cidlo Tou apyihiou (Al,Os, alumina), Celite, kutTapivn (cellulose) k.. Ta uAikd autd
ouvnBwc nepigxouv pia ouaia @Bopiopol (n.x. ZnS), n onoia dIEUKOAUVEI TNV avixveuon Twv
OUOTATIK®WV TOU NPoc¢ avaAuon piypaTtoc. O ZnS oTav ekTebei o unepiwdeC Gpwe 254 nm (ano
Auyvia aTpwv Hg) eknéunel évrovo npdcivo ewc ¢pBopiouoU. AUTH N NoioTNTA NPOGPOPNTOV
oupBoAiCeTal pe 1o ypappa F (Fise). O npoopo®nTic ouvhnbwc nepiexel ~15% CaS0O4 (yUwo)
yia KaAUTepn NPookOANnon orta nAakidia kar cupBoAileTal pe To ypdupa G. AANAG UAIKG,
NPOTEIVOPEVA YIa €IDIKEC €(pAPMOYEC, €ival noAuapidla, KaTepyaouevn KuTTapivn Ue
IOVAVTAAAGKTIKEG IDIOTNTEC Kal EIOIKEG HOPPEC NNKTAC ME 1D10TNTEG HOPIAKOU KOOKIVOU (..
Sephadex, Biogel P). O1 NAGKeC yia Tn XpwyaToypagia auTr diaTiBevTtal £TOINEC OTO EUNOPIO,
MNopoUV OPWE Kal va enioTpwBoUV KaTaAAnAa He To UNIKO.

H anoBeon knAidwv Tou npoc¢ avaluon OeiyddTo¢ navw oTnv nAdka, PETA T
OlahuTonoinon Tou o€ eAdxioTo OIaAUTN, YIVETAI JE TPIXOEIOEIC OWANVEG, O ONUEIMHEVN HE
MOAUBI B€on, ~1 cm ano Tn Baon Tng nAdkac. H noooTnTa Tou deiyyaTtog, avaioya Pe To av
npokeITal yia avaAuTikoUC 1) NapackeuaoTikoUc okomnoUc, MpeEnesl va €ival Toon WOTE va
evronieTal, aA\a va pn €ival peyain Kai €XEl wC AnoTEAECUA TOV KOPECHO TOU MPOCPOPNTT)
Kal anwAeia Tng dIaxwpIOoTIKAG Tou IKavoTnTac. H avanTuén Tou XpwuaTtoypa®nuaTog yiverai
JE eyBanTion TnG NAAkAc péoa o €1d1IkoUG BAAAPoUC, ol onoiol NEPIEXOUV TO KATAAMNAO piyua
dlaAuTWV, TNV KIvoUuevn uypn ¢aon, (BA. Zxnuata 3 kai 4, 6nou aneikovi(etal n nopeia
avanTuéng evog xpwuatoypa@nuatog). O1 xpnoigornoloUpevol SIGAUTEG €XOUuV OIAMOPETIK)
IKavoTnNTa 0 Kabévag va oupnapacUpel katd Tnv avodd Tou oTnv NAAKa Tnv KAabe &vwon,
IkavOTNTa Nou OXeTIETAI APEDA PE TNV NOAIKOTNTA Tou. ‘000 MOAIKOTEPOG €ival 0 SIAAUTNG i
TO ouoTnua dlIaAUT@WY, TOCO UWNAOTEPA OTNV NAAGKA aveBaivel n &vwan, avaioya Kal PeE Tn

OIKf TNG NOAIKOTNTA, CUVENWG XPnoiponoleiTal SIaAUTNG avaioyng noAikoéTnTac.
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Rf =
erATTeey StowvoBsioe erd tow SoAir e Esw
2.9 cm
Rf (ovagiag 1) = =024
12 em
Rf (ougiag 2) = 2™ _ 69
12 cm

Qc Ry, OUVTEAEOTNG emIBpdduvong, avagEPETal Wia XapakTnpioTIKy oTabepd yia

kdBe ouaia nou opileTal w¢ €ENc:
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RE andotaon dlavubeica amd v ovcia

amootoot dlavubeioa amd Tov SAVTN avarTHEEWS

JUVENWC, YIa TNV NEPINTWON TOU XPWHATOYPAPKATOC TOU ZXNUATOC 5, 10XVEl:

amodotoon dlavubeioa amd v ovcia 1

Rf (mgovsiagl) =— , , , ,
amooToom dlavubeica amd Tov SAVTN avoTTLEEMG

amootoon davubeica amd v ovcia 2

Rf (tngovoiog 2) =— - ; p .
amooTooT dlavubeioa amd Tov AT avaTTLEE®G

H avixveuon Twv OIAPOPETIKWY KNAIDWV TwV OUCTATIKWV TOU HiyHATOC PETA TO
TENOG TOU XpWHATOYPAPNUATOG Kal TNV €EATMION Tou JiaAUTn avanTuéng, yivetrar pe Tnv
eupavion. O1 Pev EyXpwUEC ouaiec SiakpivovTal anod To idlo TOUG TO XpwHd, Ol O AXPWHES
kaBioTavralr opatég, OnA. eupgavilovral, XPNOIJOMOIOVTAC Hia XApakTNPIOTIKN EYXPWHN
avTidpaon (PETaG and Wekaopo Pe KataAAnAo avTidpacTnplio eupavionc). MNa tnv nepinTwaon
EVWOOEWV MOU anoppo@olv OTO UMEPIMOEC, O EVTOMIOUOC TwV KNAIdwv YiveTal gUkoAa He
napatnpenon TnS NAAKag oTo Qe Kiag Aapnag unepiondouc (UV), npdyua To onoio ouvioTaTal
va yiveral navra npiv and onoiodnnoTe YeKAoUo.

O1 TIPEG Ry, €KTOC and Tn GUON TWV OUCIWV Kal TN oUVTAgr Touc, ennpealovTtal NoAU
anod Toug €EAC NapAyovTeC, ol onoiol npénel va AauBavovTal NoAU unoyn, WoTE ol TIHEC Mou
METPWVTAI va avanapdayovrai.

a) ano To PEYEOOC TWV KOKKWV JIAPOPETIKWV NAPTIOWV NpocpoPnTikoU UAIKOU,

B) Tn ouoTacn Tou SIAAUTN avanTuéng Kai To BaBuo KOpeoHoU Tou BAAdPOU PE TOUG

atpouUg Tou diaAlTn,

Y) TIC OUVBNKEC Evepyonoinong Kal anobrKeuonc Twv NAGKWV, Kal

d) To NAxog TG NPOCPOPNTIKAG OTIRAdAC,

XapToxpwparoypagia

H xapToxpwuaTtoypagia €ival éva €idog XpwuaToypagiag kaTavouns, aTnv ornoia n
OoTAoIun (acn €ivar To vepd, NMou NAVTOTE &ival anoppoPnuévo and To diNBNTIKO XapTi,
ouykpaToUPevo and Ta popia TnNG KuTTapivng Tou XapTioU. Mapoho nou €va ouvnBIopévo
oINenTIKO XapTi pnopesi va xpnolponoinBei yia XapToxpwuaTtoypapia, €IOIKEC MOIOTNTESG
xapTioU eivar diaBéoiyec (n.x. Xapti whatman), nou eEao@aAilouv peyaho Pabuo
opolopop®iac. H kivoUpevn (paon €ival &va piyda evog 1 NepIooOTEPWV OPYAVIK®OV JIGAUT®V
kal vepoU. Ma Tnv avantuén Tou XpwHATOypapnuatoC akohouBeitar n avepxouevn n
KATEPXOMEVN TEXVIKN WEOa o€ €10IkoUG BaAapouc, onwg eikovifovTal oTo Xxnua 6. H gugpavion

TOU XpWwHATOYpapUaTog YiveTal ONwe Kai oTnV XpwiUdaTtoypagia AenTrg oTiBadac.
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SxfAua 6. ®aAapog avanTtuéng TLC

Xpwuaroypagia dUo kareubuvoswyv (diodiaoTarn avanTtuén)

3TNV NePINTWON Mou n MeAET agopd noAUnAoka uiydaTa, of TIYEG Rf Twv
MEMOVWMEVWV CUOTATIK®V UNOPEi va €ival TOoo NapdnAroiec, WOTE va YNV EMITUYXAVETAl £Vag
KaAoc¢ S1axwpIoPOc. AuTo pnopei va Eenepaacdei pe xpwpaTtoypapia dUo0 KAaTEUBUVOEWY HE TNV
TEXVIKI] TNG XpwHaToypa®iac AenTnc omiBadag f Tng xaptoxpwpatoypagpiac. TonoBeTeiTal
HOvVO pia knAida Tou npog avaAuan YiyhdaTtoc o' éva and Ta KATw dkpa TNG XPWHATOYPAPIKAG
nAAkag r; Tou XapTioU, onwg gaiveral ato Zxnua 7(a).

ApouU yivel n avanTuén Tou XpwpaToypa@nuaTog katd Tnv dia katelBuvon, PeTa
TNV €€aTUion Twv dIGAUTWV YiVETal N avanTugén katd Tnv kabern katelBuvon (90 Woipeg wg

npog TNV nponyoUpevn) HE GANO cUoTNUa JIGAUTQV.

(0) ()
® 2 Avémtoén pe . Avantoén pe
4 dwdotn 1 L Aot 2

— H xatevOvvon g Kivodpevng @dong (d1arivtng)

Zxnua 7. Xpwuatoypagia dUo S1acTagewv
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XpwpaTtoypaia oTAANG

AlaxwpIopoi 0 NapackeuaoTIK KAIHAka enTuyxavovral ouvnéwg Je TonobETnon Tng
ouoiac og Pia KUANIVOPIKN OTAAN YEUATN WE TN OTEPER OTACIUN (PAcn, diauédou TnG oroiag
apnvetal va nepdcel n KivoUPevn uypr ¢don Aoyw Baputntag (Column Chromatography,
>xnua 8), N ME epappoyn HIaG MIKPRAC MiEonC unepavw Tng oTnAng, oTn defapeviy Twv
diaAuTwv (Flash Chromatography, Zxriua 9).

.}Mﬂ otaAvTNg

:
S

appoc—> |
Papparxri—>

Yvihoyn] KhaopaTOV

>xnua 8. Xpwuartoypagia ZTNANG

H eToipaoia Tng othANG, dnA. To YEUIOWA, YivVETal JE NPOCOXT], OGO MIO OUOIOKOPPA
yiveral, To g npoopo@nTIKO UAIKO Npénel yevika va eival 25-50 Qopec nepIocOTEPO KATA
Bapoc, og oxEoN WE TO NPOG avaAuon-dIaxwpIoHO UAIKO.

H xpwuatoypagia flash eivar pia napalayn Tng xpwpatoypagiag oTAANG, Hia

OXETIKA VEOTEPN TEXVIKI MOU TEIVEI va NEPIOPICEI TNV KAAOIKN XpwuaToypagia oTnAng, Aoyw
TNG MEYAANC TNC TaxuTnTag oto JdlaxwpIoho, anAr, Ypriyopn, OIKOVOMIKNA. MapoAo mou n

TEXVIK AuTn €ival napdyoia, n HEiwon Tou Xpovou dlaxwpiopou BaacileTal oTo yeyovog OTI 0
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d1IaAUTNG £khouanc dIEpXETal and Tnv oTNAN HE EVTOVO puBuO pong, AOoyw TnG pappolopevng
nieong otnv Kopugpn Tnc oTNANG. MpwTtodnuooielTnke oTo nepiodikod Journal of Organic

Chemistry To 1978, 43, 2923-5, an6 Tov W. C. Stills Tou MNaveniotnuiou Columbia, g

eVvaAMakTIK AUon TNG anAng XpwpaTtoypagiac oTnANG, onou ol Xpovol diaxwpiopou &ival
apKETA PeyAlol kal o dIaxwpIoHOE, AOYou ToU PEYAAOU XPOVOU NapapovnG Tou deiyaTog aTn

oTAAN Kai Tn dnpioupyia «oupwv», NIYOTEPO ANOTEAECUATIKOC.

Silica Gal

2xnda 9. Xpwpartoypagia ZTAnc-Flash Chromatography

H xpwpatoypagia Flash npaypaTonoleital g NAPOMOIEC CGUOKEUEG PE AUTEC TNG
KAQOIKAG XpwpaTtoypagiac. H povn diagopd €oTidleTal otnv kopugpn TnG OTAANG, OMou
TonoBeTeiTal éva NpdaBeTo €nibepa To onoio pubuilel TNV nieon Tou agpiou (ouvriBwe agpac iy
déwTo) kal Kat' enéktacn Tnv TaxUuTnTa pong Tou diIaAlTn. Ekel nou undpyel kanoia diagopd
OE OX€on Ke TNV XpwHaToypagpia oTAANG €ival To auénuévo naxog TnG oTrnANG Nou anaiteital
yla Tnv idla nogotnTa diaxwpiopoU kanolou Wiypatog. MpoTiydral BapBaki kalr aupog nave
ano Tnv oTpoOPIyya wg NAToc, avTi Tou yudAivou eninedouc nBuou. H atatikr] @aon (silica gel)
va gival YIKPNG OXETIKA JIaUETpoU ~ 40-63 um, WOTE N AENTOKOKKN Kal KAAG KaBopliopevn
OIQUETPIKN KATAVOMN TWV KOKKWV EMITPEMEI TOV MO anodoTIKO dlaxwpIioPo TOoUu MiydaToc,
ANOyw Tnc av&nong TNG empaveiag enagnc ouaiac-npoaponTikou. ‘OTav XpnaoiponololvTal
OlaAUTEC €kAouonc xaunhou 1IEJOUG TOTE ANAITEITAI NPOGPOPNTIKO UAIKO HE XAMNAOTEPO
MEyeBOC KOKKWV. To péyeBog Tng oTnANG (UWoc-naxoc) €xel OXEOn ME TNV MOCOTNTA TOU
OeiyaToC Nou MPOKEITal va dIaXwpIoTEl Kal TN OXETIKI €UKoAia SIaXwpIoPoU TWV CUCTATIKWV

(16 TINEC Ry). [lpocoyri: Ba ripener va TOVIOTEl ) OUVATOTNTA 10U EXEI ) AEMTOKOKKN Tidika va

64



oIqornapel oTov aspa Kai va EIONIVEUOTEI Kard T OIPKEId TNG NAPAaockeurc 1n¢ orming (i
koAwvac), npayua noAv empAapec yia m vyeia. la 1o AOyo auto ndvra n karepyaoia g
OIAIKag yiveral oTov anaywyo LE Xprion rMpooTareuTIKiG LJAOKAS.

Mnopei va yivel Jia ouykpion PETAEU XpwHaToypa®iag oTNANG Kal Xpwyatoypapiag
flash yia To i010 deiyua dlaxwpIoPoU, ONWG OTO EVOEIKTIKO NAPAdEIya NOU anoTUN®VETAl OTO
>xnua 10. Av n.x. anairnBouv 8 WPEeC XpNOIMOMNOIWVTAC AnAn XpwuaToypagia oThAng, HE TNV

TEXVIKN TNG Xpwpatoypagiac flash o diaxwpiopoc enituyxdverar o 50 Aentd kai givai

kaAUTepoc!
PETWWO SIhTn HETOFTO GlahaTe
- .- . - -- :
- 8 wpeg || = — 50 AETTTd
L -8 = : ; [ -5 =
- - PO® = HIVHE || o -P® =
L - L 1 LR NN - 8 -
: [T S — | T ) [ T SO | | | J:- B&T  I—. B I+ IR - (N - - I | |

ZxnAua 10. Alaxwplouog He anhr xpwuatoypagia athAng (apioTepad) kai PAAc (de&ia)

NapaokeuaoTikN XpwuaToypagia

H napaokeuaoTIKh XpwpaToypagia avanTUXOnKe NPoKEIEVOU va eNwPEANBEi KaVeig
ano Tnv TaxUTnTa nou NpoogEPEl N XpwHaToypa®ia AenTAG oTIBAdAC Kal n dlaXwpIoTIKN
IKavoTnNTa TNG XpwHatoypagiag otnAng. =Tn péEBodo autr), To Ocsiyua npoc dlaxwpiopd
TOMOBETEITAI KATA WNAKOC MIAC YPAWHNG NAVW O WId HEYAAn nAdka XpwpaTtoypagpiag, oTo
oTEPEO NPOCTPOPNTIKO UAIKO TNG Kal akoAouBwG yiveral n avanTtuén. Q¢ diaAlTng avanTtuéng
XPNOILONOIEITAl EKEIVOC MOU JivEl TOV KAAUTEPO JIAXWPIOPO OTNV AvTiOTOIXN XPWHAToypagpia
AenTtrg omiBadac. H nopeia Tng avanTu&ng napakoAouBeital eUkoAa pe Hia Aduna unepiwdoug
(yia ouoiec nou pBopilouv). MeTd To TENOC TNG AvanTu&ng, Ta CUCTATIKA AMOUOVWOVOVTAl HE
EKXUAION TV dlaxwpiopévwy (ovav (Twv OIa(POPETIKWV OUCIOV KAl ToU npoopopnTikoU

UAIKOU) PE Tov KaTaAAnAo dIaAuTn.

XpwuaToypagia KaTavounc o€ oTnAn

'Onwg Non avapépdnKe, aTNV TEXVIKI TNG XAPTOXPWHATOYPAPIAG 0 dIaxwpIoHOC TwV
OUCTATIKWV &VOG MiyuaToG ME TNV UYPr XpwlUdToypagia KATavoung €EapTaTtal ano Toug
OlaMOPETIKOUC OUVTENEOTEC KATAVOMNG MOU E€xel KABE oUOTATIKO PETAEU Twv OUO dIAAUTWV.
To nepioodTePO NOAIKO oUoTNUA OIGAUTWV NAPAKPATEITAl WC €V OTACIYO AENTO OTPWHA OF
KAaTGANAO UMOCTNPIKTIKO UAIKO Kal TO AIYOTEPO NOAIKO oUOTNUA dpa WG KIVOUUEVN uypn

(aon. =Tn XpWUATOYpAPiad KATAVOUNC avTIoTPOpou @AacswC (Reserved phase partition

chromatography) o nepioooTepo NoAkOC dIaAUTNG Opa wG OTACIUN PAon kal o AlyOTEPO
NOAIKOG WG KIVOUPEVN ¢paan. ' auTh TN NePINTWON To UANKO Mou XpnoideUsl wG unoaThpiyua

katepyaleral pe dixAwpodiuebulonupiTio, nou avTidpd HE TIC UDPOEUAOUADEC TNC ENIPAVEIAC
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TOU UNOOTNPIYUATOC, OMNOTE MEIWVETAlI €TCI N IKAVOTNTA TOU va OUYKpATei vepo. Ta nmio
ouvnOiouéva UAIKG unooTnpiydata eival To silica gel, o oehitng (celite) 1 kutTapivn
(cellulose). H oTdoiun @aon ival ouxva vepd f udaTika pubuIoTIKA diaAUpaTta, apald BeIko n

udpoxAwpIkO OoFU, N peBavoAn. H kivouuevn @aon duvaTov va eivar piydara BoutavoAng-

¥Awpopoppiou, BoutavoAnc-Bevlohiou, TeTpaxAwpavOpaka-ofeikoU alBuAeoTEépa,  K.d.
Mapadeiypata cuoTNUATWY JIGAUTWV OTNV TEXVIKA TNG AvTIOTPOPOU PACEWC €ival TO OKTAVIO
(kivoUpevn @aon)-60% udartikn pebavoin (oTdoiun ¢daon), eniong ToAoudAio-gopuapidio. Ol
OUO UypEC acelc avadelovtal of pia dlaxwpIoTIKn Xodavn, dlaxwpileTal n @aon nou 6a
XpnolgonoinBei w¢ oTdoiun, HEoa oTnv onoia (PEPETAl TO UNKO nMou Ba Xpnoidonoindsi wg
UnooTNPIYHA Kal YeWideTal pia yudAivn oThAN KE auTo TO Wiyda 000 YIVETAl MO OUOIOHOPQA.
Ol epapPoyEC TNG XPpWHATOYPAPIAC KATAVOUNG ME OTAAN €ival NoAAéG, 1DlaiTepa oTO
OlaxwpIoPO OJOAOYWV HE DPaCTIKEC ouadeg, Ta onoia dev Ba pnopoucav va diaxwpIoTOUV HE
Xpwuatoypagia npoopopnosws. ‘ETol €xel emteuxBei o dlaxwpiopoc aAkooAwv, AInapwmv

0EEwV, (PaIVoOAWV, NPWTEIVWY, NOUPIVWV, OTEPOEIDWV Kal AImidiwv.

Xpwpatoypaia “Enpng” oTtnAng

TN xpwpartoypagia &npng otiAng (dry-column chromatography), To OTEPED
Npoopo®PNTIKO UAIKO (oilika) anoxUveTal o pia &npr yudhivn otnAn- éva dInbnTiko Xwvi Je
nato and nopwdeC YudAi, 000 YiveTal Mo OpoIOpoppad. To npoC OlaxwpIoHO Hiyua
npoopo@aTal g€ pia aiAn nocotnTa npoopo@nTikoU UAIKOU (oiMika), apoU dlaAuBei og pia
HIKpr} noodTnTa Tou JIaAUTN £kAouonc, NpooTedei Aiyn Gilika kal cupnukvwBel PExpr Enpou,
kal npooTiBeTal aTnV kopuPr TNG aTAANG. O dIAAUTNG EkAouong aprveTal TOTE va kaTéRel ano
TNV KOpUQN TNG OTAANG MEXP! va ¢Bacesl aTo KATw WEPOG TNG oThANG (epapupolovtag Aiyo
Kevo). H ékAouon Tou dIaAUTN Kal o SIaXwPIoHOC YiVETal JE TNV XPnoiPonoinon Tou kevoUu TG
Bpuonc, oav dia ouokeun OINGnong kevolU. Meta and kabe €khouan, ot avTtiBeon Pe Tnv
oupBaTikn oThAn  Xpwuatoypagiag, o dlaAUTNG anopakpUveTal NARpwc.  AkohouBoluv
O1a00XIKEG €KAOUOEIG. ZUYKEVTpWVOVTAl Ta KAdopata kai eAéyxovral pe TLC. AkohouBei
€Aeyxoc, oulMoyn Twv enmbuunTov KAAOPATwv kai anopdkpuvon Tou  OlaAUTn. Eivar pia
napaliayr TnG xpwpaTtoypagiac otnAng, Oedouévou OTI Kal OTNV MPOKEIMEVN MEPINTWON
«NAKETAPETAI» HWIa oTNAN HE ENpd NpoopoPnTIKO UAIKO Kal OXI aiwpnya Kai, onwe (paiveral

oTo ZXNMa 11, gival pia noAU UxpnoTn TEXVIKN.

66



10EidI0 TOU MUMTIOV
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>xnua 11. Xpwparoypapia =npng ZTHAnG

MNoodTNTEC KAl XApAKTNPIOTIKA OTAANG

wpeTpog locotnTa locotnTa AtaAvTNG
oTNng cilkag glypatog KAOVGNG
0/40 mm I5¢g 5-500 mg 10-15 mL
}0/50 mm 30g 053¢ 15-30 mL
0/55 mm 100 g 3-15¢g 20-50 mL

Fevikég MapaTnpnoeic

H emiloyn Tou kaTaAMnAou UAIKOU Mou XPNOILOMOIEITAl Yid YEMIOUA TNG OTNAANG
€€apTaTal ano To €i00¢ TNG XPWHATOYPAPIKNG HEBODOU Nou Ba epapUOCTEI OTO CGUYKEKPIUEVO
dlaxwpiopd, n.x. OTn  XpwuaToypagia npoopognong, Iovavralhayng n nnkme. H
Xpwparoypagia npoopd®none epapuoleTal noAU oTnv napackeuaoTikny Opyavikny Xnueia,
Onou ouvnBWC anaiTeital 0 KabapIoPOC TWV APXIKWV OUCIWV Kal NMOAU NEPIOGOTEPO TWV
npoiovTwv TNG avTidpdoews. O XpwHaToypaPikdg daxwpIopog HE 10vavTaANaKTIKEG PNTIVES
gival pia Xpoiun avaAuTIKn Kal NapacKEUaoTIK TEXVIKN YIa TOV JIaXWpPIOKO HIYMATWV OEIVwV
Kal Baoikwv (n.x. auIvo&Ewv, apivo@aivoAwv K.d.), kabwg Kal yia TNV anopovwan OUJETEPWY
OPYaVIKWV EVOOEWY ano udaTika diaAlpaTa nou NEPIEXOUV KATIOVTIKEC I avIOVTIKEG OUTIEG. H
Xpwparoypagia nnkTAG €ival pia noAUTIUN XPWHATOYPAMIKT TEXVIKN Yid TNV MOCOTIKN
avaiuon HIYHATWV QUOIKWV NPOIOVTWY HEYAAou HoplakoU Bapoug (n.x. npwTeiveg, nenTidiq,

€vlupa, opuOVEC, VOUKAEIKA 0EEa K.d.).

3TN XpWHATOYPAQia Npogpopnang, Td NEPICOOTEPO XPNOIKonoloUpeVa UAIKA ivai n

oiAika (SiO,) kai n ahoupiva (Al,0s). H ahoupiva, oTav sival avudpn, €ival nio dpacTIKi ano
TN CINIKa Kal XPnoIYONOIEiTal yia dIaXwpIono AYOTEPO MOAKWV eVWOEWV, Onw¢ RX, RCOR,
K.d. MNa 1o diaxwpioyd nio NoAIKwV evwoewy, onw¢ ROH, RCOOH, RNH; k.d., xpnolgonoisiTal
oiNika, nou eival AiydTepo dpaacTikdC NpoopoPnTC. MoAU NOAIKEC evwoelg o€ ahoupiva dev

METaKivoUvTal, KN MOAMIKEG EVWOEIC O OINKa BpioKovTal 0TO METWNO Tou JIaAUTN: AQUTEC Ol
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OUUNEPIPOPEG TPOMOMOIOUVTAl HE TN XPrON TWV NOAMK®WV 1 YN NOAIK®V didAuTwv. H aloupiva
unapxel os 3 popPec, Tn Bacikn (pH = 10), Tnv oudétepn (pH = 7) kai TV O&Ivi HopPr)
(pH = 4). e kaBe nepinTwOon npénel va yvwpilel Kaveic To £ido¢ TNC ahoupivag nou Ba
Xpnolonoin6ei NpokeIpEvou va anopeuxBouv nibavég aveniBupnTeg avTidpacelc.

(H Baoikri aAouuiva eivar duvarov va oonyrioel o€ UOPoAUOn E0TEPWY, 1 O&vn O
aQuodTwon Twv AAKooAwv, DIGITEPA TPITOTAYWYV AAKOOAWV, 1} va rpoKaAECE! I00UEDIOLO
OINAwWV OeauwV, ornoTe O€ EIDIKEG NEPITTWOEIC OUVIOTATAI 1) OUOETEPN AAOULIVA).

AMa UANKG nou XpnaoiponoloUvTal OTn XpwHATOypagia nNpoopoPpnoews ival Ta:
MgO, MgCQs, CaCOs, Ca(OH),, CaS0,4, AakTdln, auuAo, KuTTapivn K.d.

H npoopoenTikn 10XUC €EapTdTal and To npoopodnTikd UAIKO aMd kai and Tnv
NOANIKOTNTA TNG NPOCPOPNHEVNG Evwonc, €ival O avTioTpoPn TNG EukoAiac EKAOUGTG TNC.

H eukoAia ékhouong Twv akoAoUBwV KaTnyopIwV 0pYavIKWV EVWOEWV EXEI WG EENG:
Kekopeopugvor udpoyovdvBpaxkec> alAkévia, alxivia, apwparikoi
Udpoyovavlpakes> e0TEPES, AADEUOEG Kal KETOVEG > GUIVES, aAkoOAeg BeioAeg >
paivoAeg, kapPoéulikd oéea.

H oUon TG KivnTAC ®Aaong e€ival eniong PeydAng onoudaidTnTac yia Kabe
XpwHaToypa®iko neipapa. O dIaAUTNG, ONWE Npoava@EPOnKe, UNopei va npoopo®nOei navw
OTO OTEPED, YE CUVENMEID VA NAPATNPEITAl £va avVTAYWVIOPOG HETAEU dIGAUT®V KAl CUCTATIKWV
TOU NpoC avaAuon MiyHaToC w¢ MPOC TNV MNpoopoPNTIKOTNTA TOUG OTNV EMIPAVEId TOU
npoopo®nTIKoU UAIKoU. Edv o diaAuTng nou xpnaoigonoisital oTnv €kAouaon €ival NepIcoOTEPO
NoAIKOC Kal Npoopo@ATal IoXUPOTEPA anod OTI Ta GUCTATIKA Tou WiypaTog, auTd Ta oUCTATIKA
8a napaoupovTal TeAEiWC OTNV KIVOUWEVN (ACn Kal o Olaxwpiopoc Oev Ba eival
IkavonoinTikoG. Ma €vav anoTeAeopatiko diaxwpIiono, o diaAlTng avanTtuéng n ékhouong
npénel va sival Aiyotepo NoAIKOC anod Ta cuoTaTika Tou piydaTtoc. EmnAéov, Ta ouoTaTika Tou
diyhaToc npénel va eival apketda dia\uta atov JIgAUTN €khouongc, dIOTI O€ avTiBeTn NePINTWON
0a napapeivouv PovIPa NPoopoPnuéva oTn oTaoiun ¢acn TnS otnANG. O idiol dIaAUTEC nou
XpnolgonoiouvTal oTnv  XpwpaTtoypapia Aentnc oTiadac xpnoigonoiouvTal Kal  oTnv
XpwpaToypagia oTnANG.

'Oco nio noAikoi OIGAUTEC ¥pnoidonoloUvTal, TOOO YpnyopoTepa ekhouovtal Td
OUCTATIKA €vOC HiydaToc. O1 pn NoAIKEG ouaieg dev diaxwpilovtal he éva noAikO dlaAlTn,
oOnwc, £niong, NoAikéC ouaiec dev diaxwpilovTal Pe Evav pn noAikd dIaAuTn. MNa va &enepacBei
auTtod To NPORANMaA kar va diaxwpioToUv TOoO Ol NOAIKEG OCO Kal Ol PN NOAIKEG OUaTieC O< €va
piyua, viveral aTadiakn al&non Tou NocooTou Tou NEPICOOTEPO NoAikoU JIaAUTN OE €va Wiyda

dU0 SIaAUTWV.

O napakdTw Mivakag Katataooel JepIKoUG Kolvoug SIaAUTEC avanTuéng katd osipd
NoAIKOTNTAC (EAOUOTPONIKA CEIPa ) ogIpd EKAOUGNG).
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AlaAUTNG ZxeTikn MoAikéTNTA IE®dec’ mPas (20°)*
N-NevTavio 0,00 0,23
neTpehaikdc aiBEpac 0,01 0,30
KUKAOEEGVIO 0,04 1,00
TETPAxAWPAvOpakac 0,08 0,97
TOAOUOAIO 0,29 0,59
BevIOAI0 0,32 0,65
¥A\wpopdpuio 0,40 0,57
OIxAwpopedavio 0,42 0,44
aKETOVN 0,56 0,32
0&IKOC aIBUAETTEPAC 0,58 0,45
aiBavoin 0,88 1,20
pebavoin 0,95 0,60
0EIKO OEU >1,2 1,26
VEPO >>1,2 1,00

“O00 ueyalutepo eivar To IEGEC Tou OlaAUTH, TOOO MmO apyd yiverar 1 avamruén  Tou
Xpwuaroypapnuaroc (€€ airiac ¢ OUOKOAOTEPNS LIETAKIVONS Tou M0 MaYUppeUuoTou OIdAUTn
avdnTuénG UECw Tou rPOopPOPNTIKOU UAIKOU).

H npoopo®nTikn 1kavoTnTa, O NOAMKO UMNOCTPpWHA, dIAPOPWYV EVWOEWV YId €va

Oedopevo OIGAUTN Kal n €kAouaoTikn OUvaun dla@opwv OIAUTQOV yia pia dedopévn ouacia

au&avel wg €&nc:

-Cl. -Br, -1
o=
_~c=¢
-OR
-CO,R
MpoopoenTtikA _
10X0¢g ¢=0
S1apopwv -CH=0
TTOAIKWV
opadwv SH
-NH,
-OH
-CO.H

AAAEG OUYXPOVEG XPWHATOYPAWMIKEG TEXVIKEG

~
N

KEKOPETHEVOI
udpPOYOVAVOPAKES

aAkévia, aAkivia,
OPWHATIKOI
uSPOYOVAVOPOKES

€0TEPEG ANDEUDEG,
KETOVEG

OAKOOAEG , apiveg,
BeI0AEg

QaIVOAEG,
KapBofuAika o&éa

EukoAia
ékAhouong
OPYAVIKWV
oucIWV

H aépioc xpwpatoypapia (Gas Chromatography, GS) kai n uypr xpwparoypagia

uwnAng nieong (High Pressure Liquid Chromatography, HPLC, BA. Zxrfiua 11) anoteAolv

oUYXPOVEC, TEXVOAOVYIKA QVEMTUYMEVEG, TEXVIKEG, NMou Bacikd otnpifovTal OTIG IDIEC AapXEC Kal

NPOOMEPOUV O EAAXIOTO XpOVO akpiBeia kai NoAU KaAd anoTeEAEGUATA MNOIOTIKA KAl NOCOTIKA.
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Sxnua 12. SUoKeUN uypng xpwuatoypadiag uwnAng niéoews (HPLC)

AZKHZEI> XPQMATOIPADIAZ

AU0 KUpiwG TEXVIKEG Bpiokouv MOAU cuxvr pappoyn o’ €va EpyaoTripio Opyavikig
Xnueiac: n xpwpaTtoypagia AenTic oTiBAdag kai n Xpwuatoypapia oTrAnc.

a) Xpwuaroypapia Aenrric oripadag
1. ANilaXwpIOHOG aUIVOEEWY

2. AlaxwpIopdg avaynTIKwV Gapuakwy

B) Xpwuaroypagia oTriAng
AlaxwpIopOg o-VITPOPAIVOANG and Ta NpoidvTa viTpwaong Tng eaivoAng.

A. XpwpuaToypa®ia AenTnG oTifadag

1. AIaYmpPIoUOG-31aKPIoN-aViXVEUOH AUIVOEEWY

Aivovtal udaTika JloAUMATA TwV NAPAKAT® apivoEwv: L-alavivng, L-Aeukivng,
udpoxA\wpIKNC L-Auaivng kal yAukivng, kabwc kal éva ayvwoTo Hiyda-OlaAuda opiopEVwY €€
auTav.

TonoBstnoTe and pia knAida Tou dIGAUMATOC Tou KABe auIVOEEOG, KaBWC Kal Tou
AayvwoTou OE NAGKa XpwpaToypagiac, enioTpwpevng We dio&eidio Tou nupitiou (Silica gel) oe
anooTaon and To KATw GKpo TNG ~1 cm Kal aproTe va OTEYVWOEl. EToINAoTe To dlaAUTn
avanTtuéng pe avauEn 70 mL rnponavoAng kai 30 mL nukvig USATIKAG aMpwviag
(25 %, d=0.88). BaATe 0TO €0WTEPIKO TOU BaAdyou avanTu&ng €va dInenTiko XapTi Bpeyuevo
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ME Tov idlo dIaAUTN, nou Ba €IoAyeTe €niong PECA OTO XpwHaToypagikd Balayo oe TETola
noodTNTA, WOTE va KAAUNTETAI OAN N €nipAveiad Tou Nubuéva. TonoBeTnoTe PYeTd TNV NAAKa
MEoa oTo BaAapo va avantuxBei. MeTa To TEAOC TNG avanTuéng, va WeKAoTE TNV NAAKA e
OidAupa vivudpivng kai va Tnv Bepuavere aToug ~100°C pEXPI va ePPavioTei TO 1I0OEC XpWHA.

ZNUEIOOTE TO kEVTPO PApoug kaBe knAidag kal unoAoyioTe TIG TIWEG R¢ yia kabe
auIvoEu. Baosl Twv TIHwV Ry, BPEITE Ta OUOTATIKG TOU AYVWOTOU WiyHATOC MOU 0ag dOBNKE.
AITIOAOYNOTE TIG OIAPOPEG OTIG TILEG Re TV OIAPOPETIKWY AUIVOEEWV.

H vivudpivn (ninhydrin) avTidpd pe apivo&éa kal agiveg kai divel évrova 1mdn XpwuaTa:

0 - 0O 0 o=
=
OH R\T,coz _ 5 Hy0 07_ o,
m —= | —_— N:\'
oH MHz R =]
o 0 o
ninhydrin

Hz0 {
- RCHO
o=
purple colored q, 7¢© hinhydrin NHE
product - HgO
]

lpoooyri: Na ano@eUyeTe TNV €nagn Tng vivudpivng Ye To dépua, yiati avridpd,
eniong, pe auTod (TIC eAeUBEPEG QUIVOPAdEC TWV NPWTEIVAV TOU OEPUATOC) Kal divel Xpwa nou

(eUyel HETA anO ApPKETO XPOVo.

AivovTai: HN-CH(R)-COQH,
R=H, F\ukivn- Glycine (Gly, G)
R=CHs, AAavivn-Alanine (Ala, A)
R=CH,CH(CHs),, Acukivn- Leucine (Leu, L)
R=(CH,)4NH,, Auaivn-Lysine (Lys, K)

Aoknorn. Na ypayeTe avaAuTIKG TOUG GUVTAKTIKOUG TUMOUC TWV WC Ve auIVOEEWV

uno pop®r dINdAwv, KABWE kal TN OTEPEOXNUEIa VO L-apivoEgac.

2. AlaXWpIoPOG-aviXVEUON avaAynNTIKOV (PAapHAK®V

>ag divovTal Ta €ENC avaiynTika GApUaKa:
Depon, Panadol, Aspirin, Anadin kai Panadol Extra. MNapaokeudote peBavoAikd
alwpnua and kabe (PApUAKeUTIKO 1DI0oKkeUdopa w¢ €Enc: Kovionoinote 1/4 kabe diokiou
avaiynTikoU XwpIoTd kal avadeloTe Pe pedavoin (2-3 mL) os €éva doKIaoTIKO CWANVA PE TN

BonBsia piac yudAivng papdou Kal XPNOIMOMOINOTE TO UNEPKEIYEVO PEBaVOAIKO OBidAupa-
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€KXUNIOPA, JETA TNV KaTapubion Twv adiaAuTwv ekOOXwV, YIa T NAPAKATW XPWHATOYPAPIKA
neipduara:

(1) XpnoiuonolwvTag TPIXOEIDEIC CGWANVEC TOMOBETAOTE NAVW O NAAKA AENTAC
oTiBadac pe eniotpwon aikika (TLC) knAideg Twv Panadol kar Aspirin. BpeiTe TIC avTioToIXeG
TIMEC R¢ pE dIaAUTN avanTu&ng dixAwpopedavio. H gu@avion Twv KnAidwv yivetalr pe Aduna
unepIndOUC PWTOC 254 nm 1) g Bdiapo 1wdiou.

(2) EnavahaBete To neipapa (1) xpnoiponoiwvrac wg SIAAUTN avanTtuéng piyupa
dixAwpopeBaviou-pedavoAing, 1:1. Bpeite TIC TINEC Rs kal €ENyROTE TNV TUXOV aAAayr TouG wg
npog To neipapa (1).

(3) Ze pia aM\n nAdka oTiBadag TonoBeToTe KNAIdEG Twv Panadol kai Aspirin kai
BpeiTe TIC TIHEC Rr e DIAAUTN 0EIkO alBuleaTEpa. Ti napaTnpeiTe;

(4) EnavaAdBete To neipapa (3) npooBETovrtag 5 oTayoveg oflkoU OEEOG OTOV
OlaAUTN avanTu&ng kai BpeiTe TIC TIWES Ry Ti dlapopd undapyel Kai yiaTi;

Molog €ival o kaTaAnAdTEpPOG JIAAUTNG €kAoUONG yia Tov JlaXwpPIoHO TUXOV
diypaTog Panadol kai Aspirin;

(5) EnavaAdBate To neipapa (4) Balovrag napanAeupwg KNAIGEG TWV aAyvwoTwV
Anadin, Depon kal Panadol Extra. Ano TIC TIUEC R¢ BpeiTe Tn oUOTACN TWV AYVOOTWV

QapUakwv. (7o Anadin riepiexel, EKTo¢ Twv dAAwvY, ka@eivn kar Beiikij kivivi).

OH
CO,H (”)
o—C
CHs
HN CH
~c-
[
o]
1°. akeTuAO-4-Udpo&uaviAivn 2°, akeTUAOTANIKUAIKO OEU (1} Aspirin)

() Panadol 1} Depon 1 Paracetamol | 4-akeTapido@aivoAn)

C N N >
CH;0 - Y,
I
CHj

Benkn Kivivn Kagpeivn
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B. Xpwpartoypa®ia oTAANG

A1aXwpPICHOG HiyHaTog 2-VITPO®AIVOANG, 4-VITPOo@aivoAng kai 2,4-3IviTpo@aivoAng

(Ta kUpla NPoidvTa anod Tn ViTpwon TNE GavoAng Pe apaid viTpikd ofu).

Qc yvwaoTov, n viTpwon Tou Bevlohiou npog viTpoBevlOAIO eMITUYXAvETAl and &va
Miyua nukvov ofwv, viTpikoU kal Begikou, To “o&U viTpwong”. Me TIG idleq GUVONKES n
@aivoAn, nou e€ivai mo JdpacTiki and To PBeviOMO Ot nNAEKTPOVIOPIAN  APWHATIKN
unokartdaoTaon, divel 2,4,6-TpiviTpo®aivoAn (nikpikd o&U), Eve n HOVOVITPWGN AUTHG UMNOpPEi
va yivel ue apaio vitpiko ofl. H @aivoin pe apaid vitpiko ol otoug 15 °C divel piyua o-viTpo-
(4 2-viTpo-), n-viTpo- (1 4-viTpo-) kai 2,4-dIviTpo-PaivoAng, Ye anddoon nepinou 40, 13 kai
5% avrTioToixa. Kai o1 dUo avTidpdceiG ouvodeUoVTaAl JE APKETA PEYAAO MOCOOTO MPOIOVTWV
0EgidwoNG TNG PaivoAnc.

AvTidpaon:

HoSOs 4 HS04

.- - +
HO-N02 —~—— HZO-NOZ —~—— H3O + HSO4 + NO2

+

HSO,
OH OH
O,N NO,
M + TTpoIdVTa 0&Eidwang Kal
TTOAUMEPIGHOU
NO,

TKPIKS 08U

OH OH OH OH
apaid HNO 5 NO2 NO, , ,
_ + + + TpoidvTa o&eidwong Kal
TTOAUpEPITHOU
NO, NO,
40% 13% 5%

MelipapaTiko WEPOG:

(a) [ToloTikOC EAsyxYoC diaywpiouoU uiyuaroC 2-viToo@aivoAns, 4-vitpopaivoinc xai 2,.4-

OIVITPOPAIVOANC LE Xpwuaroypaia Aentric orifadag(TLC)

Aivetar éva piyga (M) 2-vitpogaivoing (0.3 g.), 4-vitpo@aivoAng (0.1 g.) kai 2,4-
diviTpo®aivoAng (0.1 g.). MeTa anod Tnv kovioroinor Tou, SIaAUETal JIKpR NooOTNTA auToU O€
nepinou 1 mL o&esikou ailBuleoTépa (ACOEL) kal Pe TPIXOEION GwAriva TonoBeTEITal pia knAida
oe XpwuaToypaikny nAaka aloupivac (Al,Os, alumina). Me Tov idl0 Tpono TonoBeTouvTal

dinAa KNAIdEG 2-vITpoPaivoAng, 2,4-8IvVITpo®aivoing, 4-viTpopaivoAng kai gaivoins. H nidka
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auTn eépeTal o kataAAnAo Baiapo () PIKpO KAAUPMEVO NOTAPI) Kal avantuaosTal Ye dia\lTn

avanTuénc ofikd ailBuleorépa (AcOEt) kar nmetpeAaikd ailBepa (p.e.) (0.0.=40-60 °C), ot

avahoyia Oykwv 1:2. MeTa@ TNV avanTtugn, yiveral egpavion Twv KNAIdwv PE unepIndES pws

(254 nm). [ipogoxri pdTia kal Xepia va pnv EkTeBouy arnv akTivoBolia.

4 mm

6émou: M = piypa o-vITpo-, TT-VITPO- Kai 2,4-8IVITPO-QaIvVOAN
1 = o-viTpo@IvOAn
2 = 2,4-01viTpo®aivoAn
3 = m-vITpoPaivoAn
4 = @aivoAn

Tmm| M 1 2 3 4

XpwuaToypagikn NAAaka yia avantu€n Tou piydatog M padi ye npotuna deiyparta 1-4.

ZnUEIVOVTal ol dIaPOPETIKEC KNAIOEG e POAUPI kal unoloyidovTal ol TIpEC Rf kGBe
knAidac. 'ETol eniBeBaAI®VETAl 0 NOIOTIKOG EAEYXOC TOU WiyMATOC Kal EAEYXETaI av €ival duvaTdg
0 JIaXWPIOHOG TOU HE XpwHaToypapia oTnANG.

Av ol KnAideG (Ta oUOTATIKA TOU HiydaToG) oTnv NAdka €xouv WETAEU Toug diapopd
Rf ~0.5 (ARf > 0.5), TOTE yia TOv NOCOTIKO JIAXWPIOUO TWV CUCTATIKWV TOU HiyHaToG ME
oThAN xpeldletar ~20 (opéc To BAPOC TNC ouciac os nNpoopoPnTIKO UAIKO (aloupiva). H
noooTnTa Tou dIGAUTN yia TNV £kAouon TNG OTAANG sival B&ua epnelpiko, Ta deiyyata Tng
€kAouang eAgyxovTal XpwpaToypadika pe TLC, n €khouon dIGKONTETAI OTAV TO UYPO-OIAAUNA
nou CUA\éyeTal and Tnv otnAn Oev nepiExel AAO ouoTaTiko. O JlaXwpIoPOG TwV TPIWV
OUOTATIK®WV TOU WC AVw HiyHATog yiveTal KaAUTEPa w¢ akoAoUBwC,

(B) [leipauarikr) _diadikacia _ Olaywpiouou  uivuaroC  2-vitoo@aivoAng — 2.4-

OIVITPOQAIVOANC Kal 4-VITPoOQaIvoANc LE Ypwuaroypapia orriAnc

Etoipalerar w¢ otnAn pia npoxoida 50 mL pe didueTpo 1.5 cm kal pe oTpogiyya
Teflon,TonoBeTWVTAG €va PIKPO KOPMATI and ualoPdauBaka r BapBaki oTo KATW HEPOG TNG
otTAANG. H othAn yepiCetalr pe diaAuTn (Mivua AcOEt /p.e. ot avaloyia Oykwv 1:2) kai
agnveTal va oTtalel apyd. Me Tn BonBeia evog HIKpou XwvioU diNBnong npooTiBsTal OUdETEPN
appog (nepinou 0.6 cm) Nnavw anod Tov ualoBauPaka (f} To BappBdki), €neira 25 g aloupivag
WG aiwpnua atov idlo SIaAUTN kal &ava Aaupog, npooéxovTag o OIaAUTNG va KaAUNTel Tnv
ahoupiva. ZUpQwva HE TIG OdNYIEG TOU NEIPANATOC, TOMOOETEITAI MPOCEKTIKA TO MNPOG
dlaxwpiopod piypa diaAupévo og ~2 mL CH,Cl, navw anod Tnv appo, Kai yiveral ékhouan pe 50
mL Tou 10iou piypatog OiaAUTn. ZuAAéyovtal OAa Ta kAaoparta Tou JiaAlTn Kkai, WETA and
XPWHATOYPAPIKO €AEYXO, KPATOUVTAl EKEIVA MOU MEPIEXOUV TNV NPWTN €KAOUOMEVN Kabapn
opYavikr &vwon og npoluyIioPEVN a@alpikn QIAAn. ZuveyileTal n ekhouon pe AcOEt (50 mL),
oUMEyovTal Ta avTioToixa kAdopaTa (~50 mL diaAlTn ouvolika), eAEyxovTal kal pEpovTal O
OeUTepN NpoluyIoUEVN OPAIpIKr PIAGAN yia cUPNUKVWOn. Me Tov TeAeuTdio OIAUTN EkAouonc

(piypa 50 mL AcOEt +2 mL CHsCO,H) oul\éyovtal ~55 mL diaAUTn o Tpitn npoluyiouEvn
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oQaipikr] @IaAn. ‘'Oha Ta k\aopata (and kabe ogaipikn 1, 2 kar 3) eAEéyxovTal CUYKPITIKA HE
TO apxIkO Miyha pe Tov idlo Tpono. YnoloyidovTtal ol TIUEG Ry, METpOUVTAl Ta onueia THEEWC

TWV EVWOEWV Kal unoAoyileTal n oxeTikr aloTaon Tou deiyuaToc.
Snueiwon. H aloupiva Tou gunopiou eival evepydtnTag I. Me npoobrikn 6% H,0

oTnv ahoupiva kai Tnv €I0IKr KATEPYAoia anevepyomnolsiTal Npo¢ evepyoTnTa III, kaTaAAnAn

yla auTo To dIaXwWpPIGHO.
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XAPAKTHPIZTIKEZ ANTIAPAZEIZ

OpIoPEVEC TAEEIC OPYAVIKWV EVWOEWV I OPIOPEVEC OWADEC eVWOEWV Oivouv
“XapakTnPIoTIKEG avTIOPAoEIC”, Onwg AeyovTal, avTidpaoeic dnAadr ol OnoieC YivovTal aUESWC
avTIANMTEC €iTe Pe TNV alAayn XpwuaTog, €ite Pe Tnv katapuBion 1ZAPaAaToc, TNV €KAUGN
(PUOAAIdWV AEPIoOU N XapakTNPIOTIKNG OOHNC.

Me TIC avTIOPAOEIC QUTEC YiVETal PEPIKEC POPEC avixveuan TauTonoinan r dIakpion
OlaPOpwV Opyavikwv VoWV (MOIOTIKOC EAEYXOC).

Ma TIC avTiIdOPACEIC AUTEG WMNopoUv va XPnolhonoinBolv eAAXIOTEC MOOOTNTECG
avTidpacTnpinv, OpwS NPEnel va dobei NPoooxr OTIC OXETIKEG NOTOTNTEC YId va Wn €&ayovTal
AaBoc oupnepaouata ano sopalueva neipapata. MN.x. nepioosia £yxpwpou avtidpaoTnpiou
MMopei va KaAUWel To Xpwupa Tou MPOoIOVTOC Kal n avTtidpaon va ¢avei apvnTikh, HEYAAn
noooTnTa dIaAUTN pnopei va diaAloel To avapevouevo idnua K.d.

Eniong, ol xapakTnpioTikéG avTIOPACEIG YVWOTNG Kal AyvwaoTng &vwong NpeEnel va
Ole€ayovtal napaAAnAa, Pe TIG idIEC OUVONKEG, WOTE TA ANOTEAECOUATA VA €ival CUYKPIoIUa.

AivovTal napadeiyuaTa PJEPIKWY XapaKTnPIOTIKWV OUJAdwV.

1. Anoxpwpariopdg . K,Cr,0,-OE€idwon evhoenv

Aidhupa K,Cr,0; og H,O (~5%) ofuviopévo pe apaid d. H,SO4. To SiGAupa auTo
gival évrova nopTokaAOXpwHo Kai €ival oEEIdwTIKO. META TNV avaywyn TOU PETATPENETAI O
npaocivo, Aoyw oxnuartiopoy Cr*.

Ofe1dwvel aldelideg , 1° kal 2° aAkoOAeG, avayovta oakyapd, aAkuAoBevioAia k.d.

Ta alkévia pe ofeidwon divouv, kat’ apxnv, cis OIOAEC Kal, akoAouBwc, oEeidwvovTal
nepaIrépw npog ogéa (RCOOH).

KoCroO7/H2O/H* .
RCHO » Cr3* + RCOOH
KoCroO7/H2O/H* . KoCroO7/H2O/H*
RCH20H » Cr3 7 + [RCHQ] »RCOOF
KoCrpO7/HoO/H*
RoCHOH > C3* + RoC=—0
KoCroO7/H20O/H*
YAUKOZN 2122 » Cr3* + mpoidvra ofeidwong
R KoC 7/H;S%+
> C—0 ?& >
R /\

OH
O KoCrpO7/HpO/H* Oi
OH
KoCrpO7/Ho0/H*
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2. AnoxpwpaTtiopog 3. KMnO, - OE€idwon EVOOEnV.
Aidhupa KMnO4 (~5%) o H,0 + apaid H,S0,.
To 8. KMnO,; €xel Xpwpa €vTovo nop@upod. MeTd Tnv avaywyr] Tou Ot OEIVEC

OUVONKEG anoXPwUATI(ETal WETATPENOUEVO Ot Mn®*. S& OUBETEPEC 1| BACIKEG OUVORKEG

METATPENETAI O€ KAPE-Yaupo ifnpa Mn0O,. OEeidwvel evaaelg onwg 1o didAupa Tou d. K,Cr,0;

(1)

3. Avaywyn 3. AgNO;/NH; (avr. Tollens)

>e apaid d. AgNOs; npooTifetal apaid d. NHz, péxpl va €Ea@avioTei To apyIka
oxnuaTifopevo Asukd ifnua AgOH. To avTidpaoTrpio auTtod (Tollens) napaokeualeTal akpiBWS
npiv and Tn xpnon Tou. To avTidpacTrpio Tollens ofeidwvel ekAEKTIKA aAdelidec (kal
avayovra odkxapa) npo¢ oféa, evw o Ag' peratpénetar oe Ag’, nou emikdbeTalr oTa
TOIXWUATA TOU JOXEIOU TNG avTidpaong we KAToNnTpo.

Ag’+2NH; — Ag(NH3),"

Ag(NH3),"
RCHO ———— RCOO + Ag°

EAaxioTn nocdTnTa ouociag kai avridpacTnpiou O JOKIYACTIKO owAnva BepuaiveTal
o€ UdPOAOUTPO. & Aiya AenTa eugavileTal KAToNTPo apyupou.

Aokiyr): CH3CHO, yAukoln, akeTovn

4. AAo@opuikn avTidpaon - Aokipagia 1IndopopHiou

Tnv avtidpaon autr divouv n akeTaAdelidn, or peBuhoketdvec (RCOCHs), n
aiBavoAn kai yevika ol aAkoOAeG Tou TUnou R-CH(OH)CH;

>e aAkaAiko diaAupa pe NaOH napouacia L/KI ) I/Nal avTidpoUv kai divouv KiTpivo
ilnua 1wdo@oppiou (CHI3) xapakTnpioTiKNnG oounc. Mapoucia ahhou ahoyodvou X, (Cl, fy Bry)
avti Tou I, oxnuatietar To avriogToixo npoidv CHX3;, dnA. CHCl3 (XAwpopdpuio, axpwuo) 1
CHBr3 (BpwHOPOpPHIO, KOKKIVWMO), Nou €ival uypad.
12/NaOH/H20

RCOCH3 ; RCHCH3 » RCOO Na* + CHi3|

H
Mikprj noooTnTa ouaiag kal 1-2 mL H,O kai 1-2 mL 8. NaOH 2N o€ JoKIuaaTIKO
owAnva Beppaivovral oe udpdhouTtpo. MpoaTiBevrar und avadeuon 1-2 mL diaAupaTog
L/KI/H,O. Mapatnpeital €€apdvion Tou kaoTavépubpou XpwuaTog Tou I, Kal gugavion
KiTpivou I{nuatoc CHI; (o€ Aiya AenTa).
Aokipry: CH3COCHs, CHsCH,OH, CH30H.
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5. Avtidpaon pe 2,4-ivitpo@aivuludpaldiv

ANDe(ideC Kkal KETOVEC avTIdpoUv Me  2,4-OiviTpogaivuludpadivn  kai  divouv
udpaloveg, £yxpwua npoiovTa (ICUATa XpwHaTog NopTokaAi €we pubpod).

R R
C——=0 + HoN-NH -NO2——> C==N-NH —
Hr,]R,> 2 Hr’]R'> NOg| + Hz0
NO2 NO2
Mikpr| noooTnTa ouadiag diaAusTal o Aiyn aiBavoln kal npoaTiBeTal Pikpry nocoTNTa
avTidpacTnpiou oc OOKIMAOTIKO owAfva. e Aiya Aentd oxnuatitetal €yxpwpo iCnua. To

avTidpacTiplo anoTeAeital ano: 2g 2,4-0wvirpopaivuludpadivng oe 100mL MeOH kar 4mL
|'|.st04

Aokiun: akeTaAdelidn, akeTovn, BevlaAdelion

6. AvTidpaon Ue vivudpivn

O1 apivec (RNH,) kai Ta auivo&€a (H,NCH(R)COOH) pe enidpaon diaAlpaTog
VIvudpivng kal Bépuavan divouv XapakTnpIoTIKA 1wdn npoiovTa.

Aokiun: aiavivn, -BouTuAayivn, aviAivn, akeTapidlo

7. YopoAuan apidiwv
Ta apidia udpoAUovTal eUkoAa o O0&Ivo 1 Baaikd didAupa kai divouv 0EEa kal apivec,

avTioToIXa, JE TN HopPr AAdTWV:

H30+ +
RCONHR' ———> RCOOH * R'NH3

RCONHR' ﬂ» RCOO + R'NH2
H30* +
RCONHp — RCOOH + NH4

H —
RCONH> o—»RCOO +NH31

‘'Otav n udpdAuon eival Paoikr, TOTE eheuBepwveTal agivn 1N agpwvia,
XAPAKTNPIOTIKAC OOUNG.

Aokiun: Aiyol kokkol akeTauidiou (CH;CONH,) gépovTal o doKINaoTIKO CWARvVa Kal
npooTifetal 1-2 mL H,0. Ogppaiveral oe udpOAOUTPO Kal NApATnPEiTal TUXOV EKAUCN agpiou
(ooun, NpoodiopIoKOC Tou pH auTou).

(a) MpoaTiBevtal Aiyeg otayovec diaAUpatoc NaOH 2N kair enavahaypaverar o
éheyxoc. MMpayuaTti, €kAUETAl XAPAKTNPIOTIK OOWn daudwviac. Eniong, unepdvw Tou
OOKIJaoTIKOU owANva QepeTal e AaBida koppdat pH-petpikoU xapTiou PBpeypévo pe H,O0.
APEOWC TO XpWHA ToU WETABAMETal ¢’ autd Tou BacikoU pH, eni nAéov anoddeiEn €kAuong
BaaoikoU agpiou.
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(B) Enavalaupavetal o €\eyxog pe Xpnon d. 10% H,SO, kal B€puavon.

8. Avridpaon pe . FeCl;
daivoleg, gaivoho&éa kal aMa o6fiva napaywya avTidpouv pe 0. FeCls kai

oxnuaTidouv oUPNAoKa, XapakTnpIoTIkoU 100U (MMAE 1 noppupol) XpwHaToC.

EAaxioTn noootnTa ouciac diahUetar o Aiyo H,O 1} ailBavoin kai npooTiBevTal
otayoveg O. FeCls. Apéowg TO OlGAUMa XpwuaTileTal. H XpwoTIkn auTr avTidpaon
Xpnoidonoigital NOANEC POPEC yia TNV avixveuaon f dIAKpIoN (PAivoAwV, 0 CUVOUACMO Kal JE
TIG AAAEG 1010TNTEG TNC.

Aokiun: @avoin, vagdoAn (a- ) B-), cahikuhikd oEU.

9. AnoXpwpartiopog 3. Br,/CCl, - OEEidwon EVOOEmV.

MIKpr| NOCOTNTA ouaiac PEPETAl o€ DOKINAOTIKO owAnva kal diaAuetal o 2 mL CCl,.
MpooTiBevTal Aiyec oTtayovec diahupaTtoc 2% Br,/CCl, und avdadeuon. AnoxXpwuaTioNoc Tou
dlaAUpaTog onuaivel UNapén akopeaTOTNTAC, AvVTIdOPACn NPOCBNKNG, EVK ANOXPWHUATIONOG HE
€kAuon agpiou HBr kar ouvnbwe oUyxpovo oxnuaTiopd AeukoU IZAuaToc unodeikvUel Unapén
@aivoAng n  apwuaTIkAG apivng,  avtidpaon  unokatdoTtaong  (OUOXETIONOG — HE
o&UTNnTa/BacikoTnTa).

RCH=CHR + Br, — trans- RCH(Br)CH(Br)R

C¢HsOH + Br, — 0- 1 r7CgH4(Br)OH + HBr

10. AiaAutonoinon oftwv-BacewV. AVTIOTPENTEG AVTIOPACEIC

Ta opyavika kapBofuhika o&éa RCOOH rj ArCOOH kal ol opyavikéG BACEIC, KUpPIwC
apivec RNH;, i ArNH, kAm., (1°, 2°, 3°) avixvelovral ano Tnv ofutnta r Tnv Bacikornra,
avrioToixa, Twv dlahupdatwv Toug ot H,O (éAeyxoc PH), av BéRaia diaAuovTtalr KANwc.
>uvnOwc Ta NpWTa PEAN TWV EVWOEWV auTwv (ME Aiyoug avBpakec) eival eudiahuta og H,0
Kal Ta Peoaia kal avwTepa duodiaAuTa £wc adiaAuTta. Ta duodiaAuTa autd yopia Ynopouv va
avixveuBoUv and Tn diaAuTonoinaor Toug Ta Yev o&éa og dIaAuda IoxupnG Baong, ol O apiveg

o€ JIGAUPa 10XUpOoU 0&Eoc. H B1aAuTonoinar TOUG auTr OPEIAETAI O avTidpaon Kal YETATPOMNN

oTo avTioTolxo aAac kabe gopd, To onoio wc AAag sival eudialuTo o H,0.

'ETo1, yia Ta duodiaAuTa kai adiahuta o€ H,0 PEAN TV WG avw EVWOEWY, 1aXU0UV Ol

€€1\c avTIOPAoEIC:
RCOOH + NaOH — RCOO'Na* + H,0
OuodiaAuTo (o&U) €udialuTo (ahac)

RNH, +HCl — R*NH,CI

ouodiahuTn (apivn)  eudidAuTto (ahac)
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O1 avTIdPACEIC AUTEG €ival QVTIOTPENTEC Kal EUkoAa PE oEUvion 1 ahkaAonoinon (n
€€oUdETEPWON), avTioToIXd, TWV JIGAUPATWV TwV AAdTwV Toug oxnuaTifovral €k VEOU Td
duodiahuTa popla, Ta onoia iTe gival uypa kal oxnuatidouv pia 2" ehaiwdn oTiRada, eiTe sivai

oTepea kal karaBubilovTal:

RCOO'Na* + HCl — RCOOHY + Na*CI
R*NHsClI" + NaOH — RNH,{ + Na*Cl" + H,0

EkToC Twv anhwv evwoewv nou diaBétouv pia dpaaotikn opada, -COOH 1 -NH, (1
NHR; 1 -NR,) pnopei Ta o&a ) ol apiveg va ivai mo noAUNAokeg, va diaBéTouv dNAadr eKTOC
and Tnv nAsupikn aAucida (aAsIpaTiki i apwpaTikn) Kal AAEG OpacTIKEG 1 XAPAKTNPIOTIKES
OMAdEC, Ol OMnoieG ev WEPEl ennpealouv Kal Trn dIGAUTOTNTA TOUG. AKOMN MMopsi va diaBgTouv
NePIoOOTEPEG TNG MIAG OEIVEG 1 Baoikeg opadec. Eivar duvaTto, eniong, kanoia duodiGAuTa o€
H,O popia, va eival eudiaAuTa kal os 6&Ivo kal o Bacikd diaAupa eneidr diabETouv Kal OEivn

kal Baoikr opdda, onAadn ival enap@oTePI(OUTEC EVOEIC, ONWG N gpaivuhaiavivn:

_ _ — +
NaOH H2N CH COO Na
— |

CHa2
(eudidAuTo petd varpiou dAag)

H2N— CH—CH2—COO0OH —

CH2

Hel G H3R—CH—COOH

 —
CH2
(eudIGAUTO UBPOXAWPIKO GAOG
(duadiaAuTo)

BeBaiwg, O&vec 1010TNTEC €XOUV KAl AAAEC OPYAVIKEG EVWOEIS, ONWG E£ivar Ta

OOUADOVIKA 0EEa Kal ol PaIvVOAEG, anAEC r) UNoKaTEOTNUEVEG. Ta GoUAPovIKa o&Ea ival Ioxupa

(RSOsH 1} ArSOsH). O1 gaivolec, €€ alou, sival aoBevéaTepa oEa (eKTOG anod TIG MOAU
EVEPYOMOINUEVEC, M.X. TO NIKPIKO OEU, nou &ival IoxupdTepa o&ga) kal avTidpoUv Pe 8. NaOH 1)
0. Na,COs, onoTe diaAUovTal o Bacika diakupaTta, oxl Opwe o d. NaHCO; (Siagopd anod Ta
kapBoEuAika o&ta). Ta kapBoEUAIka o&fa (Onwc kal Ta COUAPOVIKA) avTidpouv pe To NaHCOs
ekAUovTac agpio CO, avTiBeta and TIC (PaIVOAEC, avTidpacn Mou &vioTe XPNOILOMOIEITAl WG

O1dkpion METAEYU TOUC:

PhOH + NaOH — PhO'Na*™ + H,0
PhOH + Na,CO; — PhO'Na™ + NaHCO;
PhOH + NaHCO; — OXI
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Evo:

2RCOOH + Na,COs; —» 2RCOO'Na* + CO,T + H,0
RCOOH + NaHCO3; — RCOO'Na* + CO,T + H,0
RSO3H + NaHCO; — RSOsNa* + CO,T + H,0

O1 10I0TNTEC QUTEG TWV OpYyavikwv ofEwv kKal Baceswv afonoiolvral yia Tnv
anopovwon Kal Tov Kabapiouo Toug, OTav €UPIoKOVTal O PiyHaTa PE AANEG EVOEIC, GUVRBWG
ME TNV TeXVIKN TNG ekxUAIoONG. Ta opyavikd ofa kai ol BAcelg ival, ouvnbwg, EVWOEIG
OIaAUTEG Ot opyavikoUG dIaAUTEG, ONwC aiBEpac, XAwPopopuio, dIXAWPOUEDAvIO, OEEIKOG
aiBuleaTépac (d1aAUTeC un avapi€ipor ye To H,0).

SUyYKeKpIYEva, aiBepikd 1 aMo didAupa evog o€og, mapoudia AAANG Wn O§Ivng

OpYavikngG evwong, Wnopei va gkxuhioTei pe udatikd &. NaOH. To opyavikd o&U pe Tn Hopon

ahatoc eudidhutou oc H,O petageperar otnv udaTikn oTiRada, n onoia, akoAoubwg,
dlaxwpileTal ano Tnv aiBepikn (opyavikr oTiBada).

Eniong, aiBepikd didhupa piac agivng pnopei va ekxuhiaTei pe diaA. HCl. H apivn

METAPEPETAl WG UdIGAUTO AAAG oTnv udATIKN OTIBAdA, n onoia KaToMyv dlaxwpileTal ano Tnv
opyavikr. H ekdoTote uddaTikr) @Adon MeTa ano sfoudetépwon pe O. HCl i 3. NaOH,
avTioToixa, eAeuBepwvel To OEU I TNV ayivn, nou napalaupaveral pe ek véou ekXUAION HE
opyavikod 0IaAUTN. MeTd ano anooTagn Tou OIAAUTN YIVETAI avAKTNON TV KABapwv ousIimv.
Me a&ionoinon Tng diapopdc diahutoTnTag o 8. NaHCO3 kapBoEUAkwv OEEWV Kal
(PaIvoAwv, PNOopEi va yivel dlIaxwplopoc evog HiyHaTog kapBoEUAkoUu 0&EoC Kal gaivoAne. ©a
yivel dnAadn ekxUAion aiBepikol Toug dlIaAUPAToG He udaTiko d. NaHCOs, avti 8. NaOH, kai 6a
napaAngedei To 0l WG PeTA vaTpiou AAag oTnv udaTikn GAacn, evw n eaivoin Ba napayeivel

oTnv opyavikr ¢daaon, cUPPWVA JE TA AVWTEPW.

Aoknon 1. Mikpr) noodtnTa CsHsCOOH (kpuaTaAAIKn ouadia) @EpeTal o dOKINATTIKO
owAnva kal npoaTiBeTal Aiyo-Aiyo aneoraypévo H,O. To o&U dev diaAUeTal. EAEyxeTal To pH
Tou aiwpnuaroc. MpooTiBevral oTayoveg 8. NaOH r; KOH, onote napatnpeitar diaAutonoinon
Tou 0&€og (n noooTnTa Tou Oiah. NaOH nou 6a anaitnBei e€apTaTal anod TNV CUYKEVTPWOT)
TOU kai anod Tnv noootTnta Tou CsHsCOOH).

EnavalapBaveral n diadikaacia pye 8. NaHCOs kar 8. Na,COs, avti Tou 8. NaOH, kai
naparnpeital Tuxov diakutonoinon kai ékhuon CO,.

Aoknon 2. EnavalauBaverar To neipapa digAutonoinong We xpron a- n B-
va@BoAng, avti C¢HsCOOH, pe d. NaOH, 8. Na,COs kai 8. NaHCOs,

Aoknon 3. >ta dia\lpaTa BevloikoUu o&Eoc kal vapBOAnG nou oxnuaTioTnkav e d.
NaOH, npoaoTiBeTal oraydnv didhupa HCl, péxpic 0Tou napatnendsi BOAwUa kar katapudion

oTepeoU.
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MveTalr enavaAnyn Tng aoknong Pe xprion ofikou (CHsCOOH) kai ofaAikoU 0OEEog
(HOOC-COOH), avTi Tou BevloikoU kal TnG vapBoAnc, kal napatnpoUvTal TUXOV OMOIOTNTEC
Kal d1apopEC.

Aoknon 4. EnavalapBaveral n npwTn Aoknon yia Tn diaAuTonoinon kai avakTnon
Baoikwv evwoewv (adivov), avTi Ofivwv evwoewv. lverar  €leyxog pH oe H,O HIKPAG
noodTNTac PBacikng évwong, katomv yiverar diahutonoinon pe O. HCl (avti 6. NaOH) kai
avaktnon Ke npoadnkn 8. NaOH (avTi 3. HCI). ZnueiwvovTtal OAEG 01 OXETIKEG NAPATNPIOEIC.

Agiyyata  Bacikwv  evwoswv:  s-Boutudapivn  (/7C4HoNH,),  BevuAapivn
(CsHsCH,NH,), o-aivulevodiapivn (0-CsHa(NH,),,), ningpidivn (CsHiiN) kai 7-okTulapivn (-
CgHi7NH,).

Aoknon 5. Niaxwpiopog piyyatog Bevioikou o&€og CgHsCOOH (o.1. 122°C) kai
Bevlogpaivovng CeHsCOCgHs (0.T. 49° C) ye ekxUAIoN.

Aoknon 6 Maxwpiopog piypaTtog avihivng CeHsNH, (0.2, 144°C ) kar vitpoBeviohiou
CeHsNO, (0.Z. 210 °C) pe exyUAIoN.
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NMAPAZKEYAZMATA

1. n-BoutuAoBpwyidio (1-BpwpHoBouTavio)

CH3(CH,);3Br, M.B. = 137.02, 0.¢. = 100-104°C, d = 1.276 g/ml, n = 1.439.

AvTidpaon: Mupnvo@iAn Sy2 unokatactaon’

2NaBr + H,SO, —> Na,SO, + 2HBr (&v 1 yevvacboy)

CH;CH,CH,CH,O0H + HBr — CH;CH,CH,CH,Br + H,O

Mnxaviouog:
H
HI,{,\ - HI,{,\ @D/
C_O\./\\ HC% _ /C_.Q\ n HZO
CH;CH,CH, H 0 CH;CH,CH, H
HH H H *
19 8" 4 5t H
‘CF‘O/@ Br....... ? ....... .pi
H,0 + Br—C?
CH,CH,CHj
EnionyAavoeic:

Mpogoxn! To H,SO,4 va unv €pBel o enagn Ye To depua, dI0TI dnuioupyei Babid eykaluaTa.

MNpwTeg BorBelec: AUEOWC To oNUEio NPOTBOANG va NAUBEi pe NOAU vepo.

Mpogoxn aTo HBr! To udpoBpwiio NPOoRAAEI TOUG NVEUOVEG,.

MpwTeg Bonbeieg: Metagepate Tov NpooPAnBevTa otov kabapd Agpa kali apnoTe Tov vd

NPEUNOEL.

AvTidpacTipiq:

r-BoutavoAn (M.B. = 74.12, 0.3, = 116-118°C, d = 0.81 g/ml, njy = 1.399)
Nnukvo BeIko oEU 95-98% (M.B. = 98.08)

BpwpioUyo varpio (M.B. = 102.89, o.1. = 755°C)

avBpakikd varpio (M.B. = 105.99, 0.1. = 851°C)

¥AwploUxo aoBECTIO WG ENPavTIko

NUKvO UBPOoXAWPIKO 08U ~37% wt/v (M.B. = 36.47, d = 1.2 g/ml)

&3



M£00d0G napaokeUnG:

2e pia Tpidaiun o@aipikny IAAn Twv 100 ml pe KABETO WUKTNPA KAl OTAYOVOUETPIKO XwVi
@épovtal 24 ml H,O, 23 g (0.22 mol) NaBr kai 11.2 g (14 ml, 0.15 mol) /+BoutavoAnc. =Tn
OUVEXEIO E OUVEXT avadeuon Kai o€ HIKpEG 80aelc npooTiBevral 18 ml nukvol H.S04%. Apou
npooTeBei 6Ao To Belikd 0EU, BeppaiveTal To eAalGAoUTpo oToug 100°C nepinou, eve TO Yiyda
Bepuaiveral oToug 70-80°C yia pior wpd. AQoU To Miyua WuxBesi KAnwc, PETATPENETAl TN
OUOKEUN Of OUOKEUN anooTA&ewg, kal anooTdaleTal WEXPIC OTOU va unv napartnpouvTal
ehaimdeic oTayovec oto andoTayda. To andortaypa (mou anoTeAsiTal kupiwg and 7+
BouTuloBpwyidio, vepd, BoutavoAn kai oEU-HBr), peTa@EpeTal o OIAXWPICTIKR XOavn,
anopakpuveral n udaTikn @don (navw oTiBada) kai eKNAEVETAI N opyavikn @aocn (kaTw
oTiBada) diadoxika pe 10 ml nukvou HCl, 20 ml H,O, 20 ml diaAUpaTog 5% Na,COs kai 20 ml
H,03. AkoloUBwc, To r-BouTuloPpwyidio, apou Enpavlei pe 2-3 g CaCl, eni nepinou 15
AenTd,® anooTaletal kai CUNEyeTal To Slauyéc kAaopa peTafl 95-102°C* og npoluyiopévn
@I1aAn. (H avapevopevn anddoon Tou 7+-BouTuloBpwiidiou gival nepinou 70%.)

YnohoyioTe Tnv anddoon (%), HETPROTE WE akpifeia To desikTn 01ABAAONC, KATAYPAWTE Kal

avahloTe Ta gacpata IR, *H NMR kai MS Tou npoidvToc,.

MNaparnpnosic:
AinBeiTal To CaCl, and nTuxwTd NOWO, eknAUVETalI PE MIKPR noooTtnTa Et,O 3 CH,Cl, kai o
OIaAUTNG anopakpUVETal Og XapnAn Bepuokpaacia oTov NEPICTPOPIKO GUUNUKVWTH MNPV TNV

anooTaén Tou npoiovToc. To CaCl, Npoopo®d, EKTOC TOU VEPOU KAl AAKOOAEG,

EpwTioEIG:

1. NaTi n unokaTaoTaon auTr YiVETAl HE UNXAVIOHO Sy2;

2. TNarti xpnoigonoiegital n. H,SO4 otnv avTidpaon;

3. Tari yiverar éknAuon diadoxika pe n. HCl, H,O, Na,COs kai Eava pe H,0;

4. To onueio (Eoewc TNG 1-BouTavoAng, Tou 1-xyAwpoBouTaviou kal Tou 1-BpwuopouTtaviou

eival 117-118, 77-78 kai 100-104°C, avTtioToixa. Na doBei pia &fynaon.
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TRAMSHITTANCED %1
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2. t-BouTtuAoxAmpidio

(CH5)sCCl, M.B. = 92.57, 0.%. = 52°C, d = 0.84 g/ml, n3 = 1.3857

AvTidpaon: Mupnvo@iAn Syl unokatacTaon?

Mnxaviouog:
CH?’/,/‘C__.O\../\HC?—H - - CH3/,/‘C_(-DOi + H20
CH; H H CH; H
CH H H.C. CH ® ©) CH CH
% 3\, 3 Cl S §
CH3"'/C§DO< ESl O?'O —_— Cl—C\‘ ﬁ3 + CH3‘/C—C1
CH; H CHj, CH; CH;
+ H,O
Enionpavoeic:

Mpoooxn)! To HCl va unv £pBel og enagn WYe To d€pua, 8IOTI dnuioupyei Babia eykaupaTa.
NpwTec BonBeiec: APECWC To onpeio NPpooBoAnC va nNAuBsi pe NoAU vepod.

Mpogoxn oTn Xpron NUKVoU o&gog!

AvTidpacThpiqa:

£BouTavoAn (M.B.= 74.12, 0.0, = 82°C, 0.T. = 25-26°C, d = 0.79 g/ml, nf, = 1.3878) nukvo
udpox wpIkd 0EU ~37% wt/v (M.B. = 36.47, d = 1.2 g/ml, ~12 mmol/ml)

¥AwploUxo aoBEaTIO WG ENpavTiko

M£6080¢ NapaoKEUNG:

2e KWVIKR @IaAn Twv 300 ml @épovtal pe kKUAIVOpo 30 ml nukvoU udpoxAwpikoU OEE0G Kal
wUyovTal o naydbloutpo (~5-8°C)®. MpooTiBevral 10 ml (7.9 g, 107 mmol) &BouTavoAng kai
To piypa avadeUeTal Pe NePIOTPOPIKN Kivnon. H £BoutavoAn apxika diaAUsTal oTtnv uddaTikn
oTIBada, apéowc META, OPWG, apxitel va Bolwvel kal pia OeuTepn oTIBAda apyidel va
oxnuarileral. H véa oTiBada og nepinou 30 AenTa yivetal dilapavrc-dlauyng, onoTe PEPETAl OE
OlaXwpPICTIKN XOAvn Kal a@rveTal va nNPeUnoel: n navw oTiBada ival To oxnuaTiobév npoiov,
£BuCl, ev> n katw omiBada eivar n 68vn® udatikn (To &BuCl eivar adia\uto oTo H,0).

Alaywpidovtal o1 2 oTIBAdeg, n navw oTiBada Tou £BuCl eknAUveral pe H,O (2x10 ml) kai
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akohoUBwg npooekTika®© pe 10 ml 5% NaHCO; (1 1) 2 popécg, £wg dTou N udaTikr oToIBada
va napapeivel Baoikn). H opyavikn oTiBada eknAlveral naAl ye H,O (2x10 ml) kar katonv
v Enpaivetal® unepavew CaCl, (~1 wpa). To npoidv dindeital kai anooTaleralr pe anAn
anooTa&n, wuxovTac Tov nNpolUyIoUEVO UnodoxEa o€ NayoAoUTpo, WOTE va [N eEatpideTal n

NTNTIKNA ouadia. =avaluyileTal kal unoloyiceTal N % anodoaorn. (Avapevopevn anodoon ~70%).

Naparnpnosig:

(a) H wi&n Tou diaAlpaTtoc HCI eivar anapaitnTn, KABWC MEIWVEI TO OXNMATIONO TOU
npoiovTog andonaonc (CHs3),C=CH,, yeBulonponeviou 1} IcoBouTuAeviou (Napanpoiov).

(B) H udaTiki oTiBada eEakoAoubei va gival noAU 6&ivn.

(y) Mpoooxn otnv avakivnaon, ékAuan CO..

() Av dev EnpavBsi kaAd, TOTE kaTa Tnv andéoTa&n 6a npokUuwouv atpoi HCl Adyw udpoAuong
Tou £BuCl.

() MetpaTal o deiktng didBAaonc Tou npoiovToc. Eniong, Aaupaveral To ¢pacya IR auToU Kal
OUYKPIVETAI JE TO aVTIOTOIXO TNG &PBouTavoinc. KataypagovTal, eniong, Ta ¢acpara IR, H

NMR kal MS Tou npoiovToc,.

EpWTNOEIC:
1. TaTi n unokaTaoTacn auTn YiveTal Je Ynxaviopo Syl;
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daopara
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3. KukAog&gvio

CeHio, M.B. = 82.14, 0.7, = 83°C, d = 0.811 g/ml, n3 = 1.446

AvTidpaon: E;-andéonaong

OH 85% - H3PO4
o
160°C

Mnxaviouog:
—~ i
OH OH
e — O
OH OH
+H,0 “ -H,0

o, + () — @
% = Q

OH
YEVSOAVAKAVTPO
(oTEPEOYNIKT LOPPTY)

AvTidpacTipiqa:

KUKAOEEavOAn (M.B.=100.16, 0., = 160-161°C, d = 0.948 g/ml, np = 1.465)
PWoPopPIKO 0EU H3PO4 85% wt/v, (M.B. = 98.00, d = 1.685 g/ml)

BeIIkO VaTpIO WG ENPAVTIKO.

M£6050G NapaoKEUNG:
Miypa 11.6 g (12 ml, 0.15 mol) kukhoeEavoAng kai 35.5 g (21 ml, 0.36 mol) 85% H;PO,!

QEPETAl 0 0PaIpIkn @IGAN Twv 100 ml. ZTn @IGAn npooappoleTal NAGyIog WUKTApag Kai
enifepa ouUAAOYNG anooTAYPATOC TO OMOI0 CUVOEETAI HE MIKPR) oPaipikn (IaAn Twv 50 ml
(puyopevn Pe nayoAouTpo) kal npooTtacia Pe owArnva XAwplouxou aoBeoTiou. To Miyda

BepuaiveTal og eAaIOAOUTPO Kal TO anooTayua oUMEyeTal e apyd puBuo (pia orayova/2-3
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deutepdAenTta) oTo Wuyxodpevo unodoxéa.) ITn ouvéxela To anooTaypa WETAPEPETAl OF
dIaxwpIOTIKA Xodavn, Kai apol anopakpuvOei n katw udaTikiy @aon?, n ndvw @acn Tou
KUKAOEeviou Enpaivetal avadelovtag yia 8 wpeg e nepinou 2 g NaySO4. AkoAOUOEI
anopakpuvon Tou EnpavTikou pe dinBnon and nTuxwTtd nBPd oe o@aipikn QIaAn Twv 50 ml.
To npoidv unokerral o€ anAy anooTagn pe noAAanAd eniBepa ouAhoyng anooTayuaTog
epodlagpévo pe owAnva CaCly. ZTn ouvexela o€ QIaAn oUANOYAC anooTayuaTog nou WUxeTal
TQuTOXpOova O€ NAayoOAouTpo, anooTaleTal To KUKAOeEEvio oToug 83°C. H avapevopevn
anodoon Tou KukAoegeviou gival nepinou 80%.

YnohoyioTe Tnv anddoon (%), HETPROTE YE akpifeia To degikTn 01ABAAoNC kal KaTaypayTe Td

¢paopata IR, 'H NMR kai MS Tou npoidvToc.

Ene€nynosic:

(i) To kukhoe€€vio oxnuaTilel e TO vePO aleoTponikd €AAXIOTOU kal anootalel o€
Beppokpaacia xapnAdTepn and To 0.¢. autou. (90% kukhoeEgvio - 10% H,0, 0., 71°C)

(i) AlapdpPwon Tou KUKAOeEEVioU

To KukAoegE€vio uloBeTel pia dlapopPwon WeudoavakAivipou (NUI-KapEKAAG) HE evépyela
avTioTpo®ng 5.3 kcal/mol. (yia To kukhogEavio eivar nepinou 11 kcal/mol ). Ta artopa Tou
avbpaka 1, 2, 3 kai 6 Bpiokovralr oTo idlo eninedo, o &vag avepakac eival navw and To
eninedo kal o GAOC KATW and auTo. 3Ta 4-UNOKATECTNHEVA Napdywya N ICNUEPIVN
Olauoppwon €ival oTaBepdTepn, €VTOUTOIC, N OIQUOPPWTIKN EVEPYEID €ival ouvhBwC
MIKpOTEPN (kaTd nepinou 50%) and auTrl Tou KUKAogEaviou. XTa 3-umnokaTeoTnuéva
napdywya (aAUAIKG napaywya) ol UNnapyouoeC Pedopepeic (mesomeric) DOPEC Unopouv va
gival unelBUVEG yia Tn ponr Mnou €U@aviflouv ol NAEKTPOApPVNTIKOI UMOKATAOTATEC yid TNV

KaTaAnwn piac weudoa&ovikng B£onc.

YEYAOANAKAITPO KYKAOEZENIO, AIEAPEZ TQNIEZ

5 0 0 f Hu
A ¥ 44.9° 152 /J\
/ \\ 2 f;3 f.- 6 1 5 1 2 }__CS'\.R'(\ -, .-HH
J— o~
6 T\ /e 07 2‘“ { | I (] i /I
4 s O B TA,
_449 15 .2 ‘\ A 1£ -8

152 H,

(iii) Mnxaviopog TnG avTidpaong

O pnxaviopog apudaTwong TnG Kukhoggavoine (BAEns napandvew pnxaviopo) nepiAappavel
neavoTnTa To oXNUATIOPO TOU avTioToIXou kapBokaTiovroc. Eneidry n OH oudada eival Kakn
anoyxwpouoa opada, pia aAkooAn pnopei kaAUTepa va apudatwBei povo gav n udpoEulopdada
MeTaTpanei og pia KaAr) anoxwpouoa opada. 'Evac Tpdnoc yia va eniTeuxBei, €ival va

npwToviwdei. ‘ETol To npwTo oTadio nepidauBavel Tnv npwtovinon Tng udpofulopddag Kai
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TNV WETATPONN TNG O£ WIa KaAn anoxwpouoa -OH," opdada. 1o deUTepo oTadio, anoonaral
VEPO E OXNUATIONO EVOC KAPPROKATIOVTOG,.

To kapBokaTiov auTo Pnopei va avTidpacel WG akoAoudwg:

(a) Me andonaon evog YEITOVIKOU MPWTOVIOU VA OXNUATIOTEI TO KUKAOEEEVIO.

(B) Me vepo oxnuartiovrac KukAogEavohn, dnAadn To apxikd avTidpacTrpio (OnUEIWoTE OTI
OAa 1a oTddia auTric TS avriopaonc eivar avrioTPENTA).

(y) Na avmidpaocsl He KUKAOEEavOAn npo¢ oxnuaTmiouod  OlkukAogEuhoaiBepa. (O
OIkukAoeEUAOaIBEpac eivar va mBavo naparpoiov apuddTwons TG KUkAogéavolng. Aev
OIaAUETaI OTO VEPO KaI méavov va urdpyel OTo rp@To anoorayla. Me tnv OsuTtepn anooraén

0 aIBEpac auToc anopakpuveTai).

oy — 0
e

(0) Na avTidpdoel pe éva POPIO KUKAOEEEVIOU kal va dwael VEO KaTiOV, TO 0onoio akoAoUBwg

avTidOpd Pe AANO HOPIO KUKAOEEEVIOU, K.0.K., HE TEAIKO NPoidV £va NOAUPEPEG.

dradoykn
® TPOocONKN
O ) KukAoeEeviov ,
—_— { —————— > TOALUEPES

EpWTNOEIC:
1. ©a pnopouoe 1o H3PO, va avTikataotabei ano HCl, HNOs 1) H,SO4;

2. Ano T anoTeleiTal n kATw PAcn Tou NPWTOU ANOCTAYUATOC;
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TRAMSHITTANCE I
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4. trans-1,2-AIBpwHOKUKAOEEAVIO

CeH1oBra, M.B. = 241.95, 0.0, = 960C/11 Torr, 0.7, = 145°C/100 Torr, d = 1.784 g/ml, n3 =
1.5515

AvTidpaon: Mpoobrikn NAEKTPOVIOPIAOU avTIOpAcTNPiou O AAKEVIO

B Br

Br2, CC14 s f < H

— -+ i
) -

0-5°C “Br Br

(paxepko piypo)
trans-popen

Mnxaviopog:
e
:Br:
a b . B
i\ TpocPorn a r
_ D ——_— -
(V % = Br%
:Br: Br
- /@ Br@ Br
:Br:o . ) , ,
l) 16V Ppopoviov Swovikn duonpepvi
© O:Br?t dopopemon Sopopewon
b l npocoin b trans-popoen
Br
—
F& = %Er
Br
Br
SwEovikn duonpepwvi
Swpdpewon Sapoppmon
trans-popen
Enionuavosic:

Mpoooxn)! O TeTpaxA\wpavbpakag €ival v dUVAUEI KAPKIVOYOVOC £VWon, N XPNon Tng npenel

va YIVETal anokAEIOTIKA O anaywyo-£0Tid, (POPWVTAG NAVTOTE NPOOTATEUTIKA YAVTIA.

Mpoooxn)! To Bpwuio, dTav €é\Bsl ot enagr We To OEpuaA, MPOKAAE £vrova Kkal oduvnpd
eykavpata. O1 aTpoi Tou NpooBAl\ouv Ta WATIA Kal TO avanveuoTikd oUOTNUA NPOKAAWVTAG

duonvola. Me To BpwpIo Npénel va epyaleTal kaveig povov ge anaywyod-goTia. To Bpwuio dev

npénel va {uyileTal aAAG va OYKOWUETPEITAI OE OYKOUETPIKO KUAIVOPO WEGA OTnNV anaywyo-

€0Tia, POPWVTAC NAVTOTE NPOCTATEUTIKA yavTid.
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MpwTeC BONBEIEC: TO ONWEIO TOU CWHATOG NOuU NPOoBARBNKE anod BpwHIo NPENEl va MAEVETAI
auEowe Pe aiBavoln, apaid didhupa avBpakikou vaTpiou kal dgBovo vepo. ‘Eneita npénel o

nabwv va Byel aTov kabapd agpa.

AvTidpacThipiqa:

KukAogEévio (M.B. = 82.14, 0.7 = 83°C, d = 0.811 g/ml, n}, = 1.446)

TeTpayAwpoavBpakac (M.B. = 153.82, 0.0, = 76-77°C, d = 1.594 g/ml, n3 = 1.446)
Bpwpio (M.B. = 159.81, 0.. = 59°C, d = 3.119)
avepakikd kahio (M.B. = 138.21, 0.T. = 891°C)

M£6050G NapaoKEUNG:
Aidhupa 10 ml (0.1 mol = 8.22 g) kukAoeeviou ae 70 ml CCl, péperal o€ diAaiun i TpiAaipn

oQaipikr] @IaAn Twv 250 ml nou eivalr €Qodiacpévn PE OTAYOVOUETPIKN xodvn. To piyua
wuxeTal otouc 0°C (nayovepo) kal oTo Yuxpd Wiyda npooTiBsTal und avadeuan NPOoEKTIKA
didAupa 4 ml (12.8 g, 0.08 mol)! Bpwpiou (To PPOMIO PETAPEPETAI UE MINETTA/poire Péoa o€
anaywyo-goia) oe 8 ml CCls, €101 woTe N Beppokpacia ot QIAGAN va pnv unepPaivel Toug 5°C
Kal va PNV Undpyel o€ auThv nepiooeia Bpwpiou nou dev avtédpaoe?. H avadeuon ouvexileTal
MEXP! NMAPOUC ANOXPWMATIOPOU Tou Brp. 3To piyda Tng avmidpdoewg npooTiBevrar 10 g
avudpou K,COs, To oroio, YeET@ and nepinou 12 wpeg, OINbeital oTov anaywyo-eoTia
(npokelpévou va pelwBei o xpovoc Enpavaong, pnopei va xpnoigonoinei KOH 13 NaOH vyia
nepinou 30 AenTd). Merd Tnv anopdkpuvon Tou CCl, o XaunAn €EwTepikn mnigon
(nepIoTPOPIKOG €EATHIOTAG 1 andoTagn kevol pe Xpnon udpavTtAiac), To npoidv anooTaleTal
und kevd 0.0, = 96°C/11 Torr. H anddoon Tou trans-1,2-diBpwpokukhosEaviou® avapéveral va
givar nepinou 80%.

YnoAoyioTe Tnv anodoon (%), METPAOTE PE akpiBeia To 0., kal KaTaypayTe Ta ¢pacyara IR,

'H NMR kar MS Tou npoi6vTog,.

EpWTNOEIC:
1.  Nati emAeyete auTn TN oToixeiopeTpia (1:0.8) kukAoeeviou/Bpwpiou;
2. Toio xpwua npénel va €xel To dIGAUpAa KaTa Tn dIApKeIa TNG NPoadnKng;

3. Nwc¢ napaokeualetal To ¢is-1,2-0IBPWHOKUKAOEEGVIO;
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daopara
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5. p-BpwpoviTpoBev{oAio

4-BrCsHsNO,, M.B. = 202.01, 0.1. = 124-126°C

AvTidpaon: HAekTpovIOQIAN apwpaTikr unokataoTtacn (vitpwaon)

Br
sto4
+ HNO, + HO
K0pLo Tpoidv devtepevov Tpoildv {xvn mpoiévtog
Mnxaviopog:
) S,
®/O HO 0 H\ ®/O @O //O
HO—N\ + N = @/ - | + S\\ 0
0 HO H O HO
0]
®0-N — Hzo + N N <> Il\] —_— NOZ
0 O 90

10V ToV
vitpoviov

[TapanpoaBoAn Tou IOVTOC VITpwViou oTo BpwHoBevIONio:

:]§r: ®Br
o | I =0 ; \ _ ’ \ =
0=N=0 H@W H@}\I’ H@N 0 H@N 0
Y@ L -
0
gﬁﬁ?@fﬁ;&;ﬂlﬂ /
Br
H\(.I).éH N
H

NO,
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OpBo- NnpocBoAr Tou 1GVTOC VITpwViou aTo BpwlHoBevIOAIO:

=§r= 3]§r: =l§r: :ﬁr: @].3:1‘:
NO, NO, Gl No,

%9

Oi
J
1
L9
!

oyeTkd otabepn
dopn GuVTOVIGHOV

Br

MeTa- npooBOAr TOU IOVTOC VITPWVIOU 0TO BpwHoBevIOAIO:

#ii@@@

dev vmdpyet Winitepa otabept| SO GLUVTOVIGHOD

:ﬁr:

f
Br

Br

H NO,

2nueiwory. To oUPBoAo “” oTta napandvw oxnuaTa unodeikvuel Tnv Icoduvayia.

Enionpavoeiq:

Mpoooxn)!: To nukvd HNOs kai €1dika To aTtpilov HNOs; avTidpoUv pE €kpnén HE MOAAG
opyavika avTtidpaotnpia. MpoaotiBetal To H,SO,4 (nio nukvo) oto HNOs (Mo apaid) woTe va
napapeivel und £Aeyxo n €Ewbepun avridopacon. O1 aTpoi NpooBAAAOUV TO AVANVEUGTIKO
oUoTNHa Kai NpokalouvTal ooBapd eykalPaTa 0To JEPHA. € HIKPEG OUYKEVTPWOEIC TO VITPIKO

0&U npoaBaMel To Oépua XpwiaTilovTac To KiTpivo (avTidpaon EavBonpwTeivng).
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MpwTeg BorBeieg: To ONMEI0 TOU CWHPATOG NOU £xel NPooPANBei Npenel va nNAuBEl pe apkeTd
H,O kai oanolUvi 1 Kekopeopévo OIGAupa avBpakikou vaTpiou. Mukvd H,SO4: BAEne

Mapaokevaopa 1.

AvTidpacTipia:
nukvo Beiko o&U 95-98% wt/v (M.B. = 98.08, 0.¢. = ~290°C, d = 1.840 g/ml)
NUKVO VITPIKO 0EU 68-70% wt/v (M.B. = 63.01, 0.¢. = 120.5°C, d = 1.41 g/ml)

BpwpoBevidNio (M.B. = 157.01, 0.8, = 156°C, d = 1.491 g/ml, n = 1.559)

peBavoAn wg SIaAUTNG avakpuoTAAAwaong

Mé£6030G NapaoKEUNG:
> TpiAaiun ogaipikn @IaAn Twv 250 ml nou nepigxel 10 ml (14.2 g, 0.15 mol) nukvou HNOs

npoaTiBevTal dlaueéoou evOC OTAYOVOUETPIKOU Xwviou apyd kal pe avadeuon 10 ml (18.5 g,
0.19 mol) wuydpevou nukvol H,SO,L. H avauiEn sivar eEmBepun. AQoU To piyua wuxBei ot
Bepuokpacia OwpaTiou, n @IGAN OuvdEeTal Pe KkABeTO WukTnpa kal dila péoou auTou
npoatifevTal 5.5 ml (8 g, 51 mmol) C¢HsBr oe didotnua 15 AenTwv, 0€ PIKPEG NOGOTNTEG TWV
1-2 ml. Katd Tn d1apkela TG NPoadnkneG, TO ETEPOYEVEC WiyMa TG €EwBepunc avTidpaong
avadeUeTal 1IoXupd, v Nn BepPokpacia KupdaiveTal aToug nepinou 60°C. ‘OTtav n Bgppokpacia
oTtapatioel va aveBaivel (AOyw avTidpdoewc), To Wiyua Tng avtidpaong Beppaiveral eni 1/2
wpa aToug 60°C () aprveral ~2 WPeG o€ Beppokpacia dwpuaTiou). AkohoUBwg, apou To piyua
wuyBsei, anoxlverar unod avadeuon oe nepinou 100 ml wuxpou Udatog (nayovepo). To
anoBalopevo pviTpoBpwpoBeviohio, dinBeital, eknAUveTar pe agBovo KkpUo vepd Kal
Enpaiveral oTov nBud. AvakpuoTarwveTal and PeBavoin?.

YnoAoyioTe Tnv anddoon (%), NeplypAwTe KPUOTAAAIKR) HOP®Pr Kal XpWHad, WETPAOTE HE

akpipeia To 0.T. kal kataypayTe Ta eaopara IR, *H NMR kai MS Tou p-BpwpoviTpoBevioAiou.

EpWTNOEIC:
1. Tari npooTiBeTal To H,SO4 oTo HNO; kai dev yiveTal To avTifeTo;

2. TaTi npEnel onwodnnoTe va Yivel avakpuoTAaA\wan;
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daopara
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MS paopa p-BpwpoviTpoBevioliou



10 9 g 7 & > 4 3 2 1 0

HPI-02- 077 alalgy]

'H-NMR @daopa p-BpwpoviTpopevioliou
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6. KukAoe&avovn

CeH100, M.B. = 98.14, 0.0, = 155°C, d = 0.947 g/ml, n? = 1.450

AvTidpaon: Oidwan dsuTepoTayols aAkoOANG OE KETOVN

H_ OH O
4H,S0,
3 + K,Cr,0, ——> 3 + Cry(S04); + K,SO, + 7H,0
ASVAY| EtZO,HzO 2 4)3 204 2
(moptoKoAi) (npdowvo)
Mnxaviopdcg':
HO
G
& ot
T, . N
TS <0
QA 0K H®  Q og  HO O"y0 G b
_ —_— Cr —— KRS —_—
2 ~ Z H O\ —~—
0" bk O"boH  +H,0 f H
(xpopKOS
£0TEPOC)
0]
0
Cr,(SO Cr,
1(SO4); ~_— oo t
(mpdaowo-KaQé
Svedidivto)
Enionpavoeiq:

Mpogoxn!: yia To nukvo H,SO, BAEne Aoknon 1

AvTidpacTipiqa:

KUKAOEEAVOAN (M.B. = 100.16, 0.7, = 160-161°C, d = 0.948 g/ml, n7, = 1.465),
dlaiBulaiBépag (Mpoooxn: 0.¢. = 35°C)

OIXpWHIKO kaAio (M.B. = 294.2)

Nukvo Beiko ol 95-98% (M.B. = 98.08)

0&Ivo avBpakikd vatpio (M.B. = 84.0)

Be1Kkd VATPIO WC ENPAVTIKO
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M£0030G NapaCKEUNG:

Ye pia TpIAiun o@aipikn PIaAn Twv 250 ml eépovTar 10g (10.1 ml, 99 mmol) kukAoeEavoAng!
dlahupéva o 70 ml ailBEépa. Me Tn PBorBeild OTAYOVOMETPIKNG XOAvNnG MPoCTiBsTal uno
avadeuon oe Oepuokpacia dwpatiou® kai oe diaotnua 15 min 10g (0.034 mol) K,Cr,0,
dlaAupéva og diahupa 15 ml nukvou H,SO4 kai 70 ml udatog. MeTd Tnv Npoobrkn Twv
avTidpacTnpiwv Ta Hiyua Tng avridpaong a@nveTal yia 2 wpec o 6. d., avakivamvTag Katd
dlacTiuaTta TN @IaAn. To piyda Tng avTidpaong HETAQEPETAl O JIaXWPIOTIKN Xoavn Kal
dlaxwpileTal n opyavikr] @acn ano Tnv udaTikn. H TeAsutaia eknAUveTal Pe ailBepa (325 ml),
Ol OPYQVIKEC (PACEIC ouvevwvovTal, akohoubei éknAuon diadoxikd pe 30 ml KEKOPEOUEVO
didAupa NaHCOs® kar 50 ml H,0, 8iénon and nTuxwtd nBud kar Enpavon pe ~5g Na,SO,.
MeTd TNV anopdkpuvon Tou EnpavTikoU pédou pe dindnon, anopakpUveTal o aiBEpac oTov
NEPICTPOPIKO €EATHIOTNPA Kal TO UNOAEINKUA UNOBAAETAI O KAQOWATIKN anoaTa&gn und Kevo.
To npoidv anooTalel ota 15 Torr, nepinou oTouc 45°C.

YnoAoyioTe Tnv anddoon (%), NeplypAwTe KPUOTAAAIKR) HOP®r Kal XpWHa, HETPAOTE HE
akpipeia To 0., To deikTn B1IABAAcNC kal kataypayTe Ta gaoparta IR, H NMR kar MS Tou

npoioVTOG,.

EpWTNOEIC:
1. TMoiec Ba ATav oI avTidPACEIC TOU PNXaviodoU TNnC OEEIdWOEWE, av avTi KUKAOEEAVOANG

€ixaTte 10onponavoAn;
2. TaTi npénel n avtidpaon va yivel o Beppokpacia dwyaTiou;

3. TarTi dievepyeital n €knAuon auTn pe NaHCOs;
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daopara:
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HEP-40-238 ppm

®aopa *H-NMR kukAogEavoAng

HSP-00-01% ppm

®daopa 'H-NMR kukAoeEavovng
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7. I1030pOopHIo
CHI5;, M.B. = 393.7, 0.1. = 119°C
AvTidpaon: ANogopyikr avTidpaon (AvTidpaon Einhorn)l % O (M

CH3CH20H + 412 + 3N32CO3 -_— CHI3 + 5Nal + 3C02 + HCOzNa + 3H20

Mnxaviopog:
C0,2© + H,0 =— HCO, + HOO

)

1
H3C—§—O—HV:QH — H,C—C + + HI + H,0
H H
.0
HO:
QH .0
| //(?) ¢o: @) //Q)
H-?-C\ + — H2C5C\ -~ HQC—C\
H H H H
O Q..
10 H : I
JTOAT N TR R A
R I\ 2.1 I\ 2.1 I
H H H H I H
O
aes OH
O [ .o Lo Py
I3C_C\ > I3C_?_Q: e I—/C.. + H—C
H H I OH

CHI; + HCOP

AvTidpaoTnpia:

€vudpo avBpakiko vaTtpio (M.B. = 285.99) ) avudpo avBpakiko vaTpio (M.B. = 105.99)
10310 (M.B. = 253.81, 0.T. = 1130C)
95% aiBavoin (M.B.= 46.07, 0.¢. = 78.15°C, d = 0.8 g/ml)

M£0050¢ NapacKEUNC:

>e TpiAaiun o@aipikr] GIaAn Twv 250 ml nou eival £podiacuEvn ME KABETO WUKTAPA Kal
BeppopeTpo pepovTal 100 ml vepou, 12.5 ml (10 g, 0.20 mol) 95% aiBavoing kai 20 g (0.07
mol) Na,COs3.10H,0 1} 7.4 g (0.07 mol) avudpou Na,COs. To didhupa BepuaiveTal oToug 60-
700C kai npooTiBevTal oTadiakd o pikpeg dooeic 10.1 g (0.04 mol) kovionoinuevou 1wdiou,

evw oTn diIapkela TG avTidpaong n Beppokpacia diatnpeital aToug 60-70°C. Kabe npoaBrikn
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IwdIOU NPOKAAEI EVTOVO XPWHATIONO Tou JIAUMATOC, V@ VEA MPOCONKN YiveTal HOVO WETA
Tov MARPN anoXpwudaTiono TnG avTidpaong, OnAadr PETA TNV NARPn avTidpaon Tou Iwdiou.
ApoU npooTeBei OAO TO 10ODI0 KaI EXEl ANOXPWUATIOTEI To Wiypa Tne avTidpaonc,® agprveral
VA KPUWOEl, eV avadeUETal OUVEXWC YIa KAAUTEPN KpUGTAAN®GN TOU NMPoidvToc. AkoAoUBwG,
To i{nua Tou 1wdoPoppiou dinBeital og xwvi Blichner pe avtAia kevol Bpuong, eknAuveral
MPOOEKTIKA WE NAyovepo, €wC OTOU TO VEPO eKNAUCEWC va pn divel pe AgNOs OeTikn
avTidpaaon 1wdloUxwv 10VTWV, EnpaiveTal oTov aépa Kal avakpuoTaAA@veTal ano aibavoAn. To
dINBNUA NEPIEXEI HUPHNKIKO vATPIO®.

Ynoloyiote Tnv anodoon (%), NePypAWTe KPUOTAAAIKI) HOPQ Kal XpwUa, HETPHOTE HE

akpipeia To 0.T. kAl kataypayTe Ta ¢aopara IR, *H NMR kar MS Tou iwdopopuiou.

MNaparnpnosic:
(a) Eav nepinou 15 AenTd PeTd Tnv npoodnkn OAou Tou I1wdiou dev AnNoOXPWUATIOTE TO

dIdAupa TnG avTidpaonc, Mnopouv va NpoaTeBolv PEPIKEG OTAYOVEC aIBavoAng.

Eng&nynosig:

(i) MeBUAOKETOVEC 1 aAkoOAeG pe pia CH3-CH(OH)- opdada, pe Tnv €nidpacn unoaloyovwy
(Nax0) r ahoyovwv (Cly, Bry, 1) og akkaAikd nepiBaAiiov, ugioTavTal anwAeia evog aTopou
avepaka (und popery CHX3) kai YeTaTponr| nNpog kapBoEUAIKG O&Ea.

2T0 apxIkd oTadio Tng avTidpaonc Aaupavel xwpa o&eidwon TG aiBavoAng oTnv avTioToixn
KapPovUAIKn £vwan, n onoia akohoubwg, Ke nepiooeia Baong (NaOH 1) Na,C0Os) kai ahoyovou,
Méow piac aAlAnlouxiac avTidpdoswv, ugiotatar 0iadoxikd TpINA  aAoyovwon  Kai
HETATPENETAI OTO AVTIOTOIXO TPIAAOYOVWHEVO, EVEPYOMOINKEVO NAPAYWYO TNG akeTAASEUDNG.
To w¢ avw napaywyo, akoAoUBwe, Aoyw TNG dpacTIKOTNTAG Tou (IoXupd NoAwWEVn €vwaon),
upioTaTal eUkoAa aAKaAIkry udpOAUGCH NPOG OTO AVTIOTOIXO AAAC TOU PUPHNKIKOU OEE0G Kal TO
1wdOPOPUIO.

(i) H alogopuikn avTidpaon anoTeAei Tn XAPAKTNPIOTIKN avTidpaon yia £vav ypriyopo
MoIoTIKO €Aeyxo Twv peBulokeTovav. Eivalr xapaktnpioTikdg o oxnuatiopdg CHI3, kiTpivou

I{NMATOC PE XAPAKTNPICTIKN OCUN.

EpwTnoEIG:
1. Moieg kaTnyopieg evaswv divouv TNV aAopopuIKn avTidpaon;

2. Toia n NapaoKeuaoTIKr XPNOIMOTNTA TNG aAOPOPUIKNC avTidpaonc;
3. Toia opyavika of¢a Ba ouvBETaTe e TNV AAOMOPUIKN avTidpaacn TNG aKETopavovne Kai

TNG HEOUAO-a-vapOUAOKETOVNC, avTioToIXa;
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TRANSHITTANCEL %1
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8. Mpoiov npooBnkng Michael og akpuAoviTpiAio

4-Bev{oUA0-4-(2-kuavoaiBulo)enTavodiviTpiAio

PhCOC(CH,CH,CN);, M.B. = 279.33, 0.1. = 129-130°C

AvTidpacon: Michael npooBrkn>> (UETAEY akeToPavovng Kar akpuhoviTpiAiou)

Os_C(CH,CH,CN),

Os_CH;
KOH, MeOH, -BuOH
+ 3CH,CHCN -
30-40°C
Mnxaviopoc™ :
H H
H _ H - H \C®_C/H
= C\ @ H/ V\C@ /7N
H C
\N\ENC] \,0 \ ©
(7N6 N N:
H H H H
08 SGry © 0o 53 L.
H__SoH 1,0
-
+H,0
\ /H H\ /H H\ /H
Ox_CO H H O O H o O O H
K»r/C:\S:\ o /C\C¢C%-\-I= - /C\éa/CZN:
H C\\ = H ™~ H e
AN, H H OV
H
Y
O-gr
Ox_CH(CH,CH,CN), Os__CH,CH,CH,CN
o 1.90H
2. CH,CHCN
t-BuOH
1.90H + RO®
2. CH,CHCN
-BuOH
Os_C(CH,CH,CN);
+ RO® R=H" +Bu
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Enionpavoeic:

Mpoooxn! To akpuloviTpiAio gival NoAU ToEikd. O1 aToi Tou €pebifouv Ta PATIA NMPOKAAOUV
{aAn kal Taon Npog €PETO, KABWC Kal PYEPIKEG POPEC AINoBUMia. AKOUN Kal MIKPEG NOCOTNTEC
aKpUAOVITPIAioU pMopoUv va npokaheéoouv ikTepo (Xpuor)). MoAupepiCeTar oétav €ABel o€
€nagn Je 10Xupa o&ga kal BACEIG e 1I0XUPO KPOTO Kal EKPNEN.

Mpoooxn)! Me akpuloviTpiAio npenel va epyaleTal Kaveic aTnv anaywyo-£oTia, popwvTag

NPOCTATEUTIKA YavTIa kal yuaAid EpyacTnpiou.

MpwTeg BonBeiec: Ta onpeia Tou oWEATOG NMou NPooBARBnkav and akpuAovITpiAlo Npenel va

nAuBoUv pe apbovo vepo, o Nabwv va Byei oTov kaBapd aépa kai va odnynBei oTo yiaTpo.

AvTidpacTipiqa:

akeTopaivovn (M.B. = 120.15, 0.¢. = 202°C, d = 1.028 g/ml, n2D0 = 1.534)

£BouTavoln (M.B. = 74.12, 0.3, = 116-118°C, d = 0.81 g/ml, npy = 1.399)

udpo&eidio Tou kahiou (M.B. = 56.10)
d1dAupa 3g udpo&eidio Tou kahiou/10 ml peBavoin
neTpehaikoc ailBepac (0. = 40-60°C)

akpuloviTpidio (M.B. = 53.06, 0.0, = 77.3°C, d = 0.81 g/cm’, n%,o = 1.391)

M£0050¢ NapacKEUNG:

>e diaAupa 3.0 g (2.92 ml, 0.025 mol) akeTopaivovng o 10 ml #BouTtavoAng npooTiBevTal
oTaydnv Me loxupny avadsuon kal WUEn (nayodvepo) 4-5 orayovec diaAUpaTtoc 30%
pebavolikoy KOH! otn ouvéxeia diaAupa 4.0 g (4.9 ml, 0.075 mol)? akpuloviTpiAiou e 8 ml
£BouTavoAn. H Bepuokpaacia eowTepika oTn PIaAn dev npénel va unepBaivel Toug 50°C. MeTa
TNV NpooBnkn auTn To Wiypa avadeleTal yia pia wpa o Beppokpaocia dwpatiou (6.0.). MeTa
v npoodnkn 10 ml neTpehdikou aiBepa (0.(.=40-60°C) TO anoBal\opevo inua
napahapBaveral ye diNBnon oc kevod, eknAUVeTal Pe NeTpeAdikd aiBépa kal EnpaiveTal oTov
agpa. MNa Tnv avakpuoTaAwon dokiyalovTal ol napakatw dIaAUTEG: ToAouoAlo (0.0, = 1110°C,
OINAekTpIKy OTaBEPd € = 2.4), aiBavoAn (o0.(. = 78°C, € = 24.3) i} piyua ailBavoinc-
ToAouoAiou (We TN HEBODO Twv dUO JIAAUTWV). AKOAOUBEI NOIOTIKOC EAEYXOG TOU NPOIOVTOG WE
xpwuatoypagia AenTtng oTipadac (TLC) oe piyua digAutwv avanTtuéng netpeAdikoU aiBepa
(0.C. 40-60°C) i €Eaviou/oEikoU ailBuleoTtépa (1:2)0. H eppavion Twv knAidwv yiverar pe
Auxvia unepimdouc ewTOC aTa 254 nm 1 og BAaAayo pe aTpous 1wdiou.

YnoAoyioTe Tnv anddoon (%), NeplypAWTeE KPUOTAAAIKR) HOP®N Kal XPWHA, HETPRAOTE ME
akpiBeia To 0.T. Kai kataypawTe Ta gacupata IR, H NMR kai MS Tou 4-Bevioio-4-(2-

KuavoaiBuho)-enTavodIvITpIAiou.
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Ene€nynosic:

(i) MiBava napanpoiovra:

5-0%&o-5-@aivulonevravoviTpihio (1), 4-BevloUoenTavodiviTpihio (2), 3-(3-AKETUAOPAIVUAO)-
nponavodivitpiAio (3)
Ox~CH2CH;CH,CN OQC/CH(CHZCH2CN)2 Ox-CHs

<

1 2 3

CH,CH,CN

(i) H avTidpaon agopd Tnv £nidpacn evoc NupnvoPIAoU eVoAIkoU 1GVTOC O [id d,B-akOpeoTn
KapPovuAIkn évwan. Ta nupnvo®IAa avTidpacTrpla Pnopei va gival avidvra and B-dIKETOVEC,
B-KETOEOTEPEC, UNAOVIKOUG €0TEPEC, B-KeTOVITPINIA 1 VITpoaAkavid. O a,B-aKOPECTEC EVWOEIC
pnopei va gival CH,=CHNO, rj CH,=CHCO,Et kAn.

(iii) O pynxaviopog TnG avTidpaonc NeEpIAAUBAVEl Ta NAPAKATW OTAdIA:

(a) Anoonaon a-udpoydvou and Tnv BAon kai oXNUATIoROG EVOAIKOU KapBaviovTog

(B) MupnvoeiAn npoodnkn ato SINAd Oeopd Tou akpUAOVITPIAioU

(y) Andonaon evog npwToviou ano To vOIAUECO NPoidv NPooBrKkng

(0) Zuvéxela anoonaonc OeUTEPOU Kal TOU TPITOU a-udpoyovou, onoTe TO MNPOKUNTOV aviov

avTidpd e akpuAoviTpiAio, av BpioKETal O€ NepiooEla.

EpwTnosig:

1. Ti napaTnpeiTal auECWG WETA TNV NPoadkn auTn;

2. Tionuacia €xouv ol avaloyieg TwV avTIOpWVTwWY;

3. Moia €ival n xpnoihoTnTa Tng Michael npoodnkng;

4. Z71a d1dakTika oac PBiBAia unapyouv nMoAAd napadeiypata nepi oxnuaTiogoU Tou OECHOU
avBpaka-avbpaka pEow avTIOpAoswv CUPNUKVWONC. AwoTe £€va napadelypa Hiac TEToIAg
avTidpaong pad pe Tov TiTAO TNG. TI €ival auto nou diakpivel TNV avTidpacn npoadnkng
Michael and Touc aA\ouc TUNoUG avTIdPACEWY.

5. Tpawte Tnv avTidpaon PeTa&l nuppoAidivng Kal KUKAOEEAVOVNG o€ TOAOUOAIO E KaTaAUTN

P-TOAOUOAOGOUAPOVIKO 0EU kal ouvenkec Dean-Stark.
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9. AvTidpaon Cannizzaro TnG Bev{aAdeiidng

Bev{0ikd 08U, CeHsCO;H, M.B. = 122.12, 0.T. = 121-1250C, d = 1.32 g/ml
Bev{UNIKF) aAkodAn, CsHsCH,OH, M.B. = 108.13, 0.0, = 203-205°C, 98°C/14 Torr, d = 1.045

g/ml, nzDo = 1.539

AvTidpaon: AuTooEsidoavaywyrn aAdelidong Xwpic a-udpoyova Ot NpwToTayry aAkooAn Kai

KapBoEUAIKO OEU.

KOH, H,0
2PhCHO PhCH,0H + PhCO,K
Mnxaviouog:
0 o. B G)o ]
( /‘\:QH ..‘) O?
)
H
\
(0] H (0] H
S) €) Ne)
OO | O
i
+ OHP (O\H

3TN @uUon To avnyuévo VikoTivapidioadevivodivoukAeoTidlo (NADH) eival €va avTioToixo

avaywylikd PEoo, To onoio, eKTOC AAWY, avayel KETOVEC 08 AAKOOAEG, ONWC:

R!
|
9 _ 0 _ 5
2 2
H,N (/—\Ii\ _ NS) R o | H9 H—C—OH
£TO —= | + H-C—0O g
o H H 3 H,N. II{3 R
(NADH) - © (NAD") -
Enionpavoeig:

Mpogoxn! To HCl va pnv £pBel ag enagn pe To 0Epua, dIoTI dnuioupyei BaBid eykauuara.

MpwTeC BorBelec: ANEOWS TO ONWEI0 NPOOROANG va NAUBEi Pe NoAU vepo.
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AvTidpaoTipia:

BeviaAdeldn (M.B. = 106.12, 0.0, = 178-179°C, d = 1.04 g/ml, nfy = 1.545)
udpoEeidio Tou kaAiou (M.B. = 56.11, 0.T. = 361°C)

dlaiBulaiBEpag

0&Ivo Beiwdeg vaTpio (M.B. = 104.06, o.1. = 150°C)

avBpakikd kahio (M.B. = 138.21, 0.1. = 891°C)

NUKvO UDPOXAWPIKO OEU 36-37% wt/v

Mé£6030G NapaoKeUNG:
>e ogalpikr] @IaAn 100 ml nou nepigxel diahupa 9 g (0.16 mol) KOH g 9 ml H,O npoaoTiBevTal

10 g (10 ml, 0.095 mol) BevlaAdeldnG. H @idAn nwuatileTal KaAd Pe NAAOTIKO NWUA Kal
avatapaoosTal PEXPIC OTOU TO NEPIEXOUEVO Yivel hia NaxUpeUoTn n nUioTeped pala. Agrveral
O€ npepia TouhaxioTov 4 WPEG, Kal kaTonv npoaTiBevTal nepinou 40 ml H,O, péXpIC 6TOU N
oTeped pala diaAuBei TehsiwG. To didAupa PETAPEPETAl O OIAXWPIOTIKA Xodvn, Onou n
oxnuaTioBeioa BevlUAIKN aAkoOAn ekxuAileTal pe aiBépa (3x20 ml). H udatikr oTiBada
(pUAGooETal yia TNV dnopdvwon Tou Bevloikou o&€oc. Ta aibepikd dlaAUPATA CuveEVWVOVTAI
Kal akoAouBei diadoxika ekxUAION kopeopévo diahupa NaHSO;! (2x 10 ml), éknAuon pe 10 ml
10% dia\UpaTtoc Na,COs? kai Tého¢ pe 10 ml H,0. Metd anod Eipavon pe avudpo K,COs o
aiB£pag anouakpUVETal GTOV MNEPICTPOPIKO €EATHIOTAPA Kal N BevIUNIKT) aAkoOAn GUAAEyeTal
Me andoTaén und kevo, 0.(. = 98°C/14 Torr. Ynohoyiote Tnv anodoon (%), WETPAOTE ME
akpipeia To deikTn d1ABAAcNG kal kataypawTe Ta paouata IR, *H NMR kar MS Tou npoiovToc.

>Tnv udaTikn oTIBAda nou GUAAXTNKe, NpocaTiBeTal und avadeuon piyua 27 ml nukvou HCI,
27 ml H,O kar 40 g ndyou. To Bevloikd o&U nou anoPaiietal, dinbeital, ekNAUVETal
NPOOEKTIKA HE KpUO VvEPO Kal avakpuoTalwveTal and vepd. O axpwpol BeAOVOEIdEIC
kpUoTahhol guNEyovTal kal Epogov EnpavBouv og Xwvi Blichner pe To kevd Tng udpavTAiag
yla MIon wpa, YeTageépovtal oc Enpavtripa (o onoiog £xel P,Os w¢ EnpavTikd WPECO) Kal
agrivovTal o€ kevo yia pia viyra.

YnoAoyioTe Tnv anddoon (%), NeplypAwTe KPUOTAAAIKR) HOP® Kal XpWHa, HETPRAOTE HE

akpipeia To 0.T. kal kataypayTe Ta gaopara IR, *H NMR kai MS Tou Bevloikol 0&Eoc.

EneEnynosic:
H avtidpaon xapakmnpileTal wG auToogeidoavaywyr] TnG BevlaAdeldng kai yiveral We
AAEIPATIKEG KAl APWHATIKEG aAOEUDdEC Nou dev evoAOMoIoUVTAl. Z€ EVOAOMOIOUUEVEG AADEUDEC

yiveTal aAdoAIkry cupnUkvwaon.

EpwTNOEIC:
1. Tari yivetal n €&knAuan auTn pe 6&ivo BeIwdeg vaTpio;

2. TaTi npEnel n €kNAUCN auTn Pe avBpakikd VATPIO va Yivel NPOOEKTIKA Kal PE KpUO VEPO;
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10. BevliAio ka1 Bev{uAiko o&U
10a. BeviiAio, PhCOCOPh, M.B. = 210.23, 0.T. = 94-95°C, d = 1.23 g/ml
10B. BevZuAiké o&U, PhC(OH)(CO,H)Ph, M.B. = 228.24, 0.T. = 150-152°C, d = 1.08 g/ml

AvTidpaosig: (i) o&gidwan, (ii) yeTradeon paivolikoU aviovTog
O OH O 0 O O OH
HNO KOH OH
: 3 " HN02 HzSO4
O 0 () o (ii) O CO,K O CO,H
O BeviuAikd o&v
Peviot BevCitio

H petatponn Tou BevdAiou npog BevlUAIKO OEU eival ouyyevng Ke Tnv avTidpaon Cannizaro,

WG NpoG To OTI AauBavel xwpa PeTabeon aviovToc.

Mnxaviouog:
®,0° ®,0° [ 0,0 o ©0°
HO—N  + HO-N =—— ®p—N  + So—N
\ \ / W\ \
H O
H b0 9
®D— — HO0 + @
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Enionpavoeic:
Mpoooxn)!: nukvd HNOs kar €10k aTtpifov HNOs; avTidpouv e €kpnEn We MoAAd opyavikd
avTidpacTnpia.

MpwTeg BonBelec: To ONWEIO TOU CWHATOG Nou €xel NPooPAnBei npenel va nAuBei Pe apkeTd

H,0 kai ganouvi ] KEKopeouEvo diaAUpa avBpakikou vaTpiou.
Mpogoxn! To HCl va pnv £pBel og enagn) pe To dEpua, dIOTI dnuioupyei Babid eykauuara.

MpwTeC BorBelec: APEOWS TO ONWEI0 NPOOROANG va NAUBEi Pe NoAU vepo.

AvTidpacTipia:

Bevloivn (M.B. = 212.24, 0.T. = 134-138°C)

NUKvo VITPIKO 0EU 68-70 % wt/v (M.B. = 63.01, 0.¢. = 120.5°C, d = 1.41 g/ml)
Bevihio (M.B. = 210.22, 6.T. = 96°C)

udpoEeidio Tou kaAiou (M.B. = 56.11, o.T. = 361°C),

20% udpoxAwpikod oL [and nukvo udpoxAwpIkd o&U 36-37 % wt/v]

aiBavoAn wg d1IaAUTn avakpuoTAAAWONG

anooTaypevo vepo, SIaAUTNG avakpuaTaAwong

(10a) M£060d0o¢ napackeung BevlAiou:

Yno avadeuon piyua 4 g Bevloivng kai 14 ml nukvoU vITpIkoU OEE0C OE POVOAQIUN GQAIPIKN
P1aAn Twv 100 ml pye kaBeTo WukTrpa BeppaiveTal oToug 100°C o AaidbAouTpo vyia 15 AenTd.
To €AaIOAOUTPO AMOUAKPUVETAI KAl OTO WiyMa Tng avTidpaong npoaTiBsvTal 75 ml vepoU, und
avadeuon, PEXp! va ¢pBAacel Beppokpacia dwpatiou. To kiTpivo ifnua napahauPaverar pe
dIndnon uno kevd o xwvi Blichner, eknAUveTal Ye vepd kai Enpaivetal aTov agpa yia va dwaoel
3.7-3.9 g akadBapto Bevihio. KaBapd BevliNio napahauBaveral o€ KpuoTAANIKR) HOPPN HETA
ano diaAuon o€ nepinou 10 ml Ceorg aiBUAIKAC aAkoOANG kal Npoadrkn anooTayuévou vepou
Aiyo, Aiyo, kaTd oTayoveg, JEXP! TO HiyHa va BoAwaEl.

Ynohoyiote Tnv anodoon (%), NepiypAYTe KPUOTAAAIKI) HOPQ Kal XpwUd, HETPHOTE HE

akpiBeia To 0.T. ka1 kataypayTe Ta ¢aouara IR, *H NMR kai MS Tou Bev{Aiou.

(10B) M£60do¢ napackeung BevluAikoU o&foc:

>e OidAupa 2 g KOH og 4 ml H,0 kai 5 ml aiBuAiknc ahkodAng npoaoTiBevrar 2 g (9.5 mmol)
Bev{Niou kai To piyua BepuaiveTal pe kaBeTo WukTrpa oTtoucg 100°C o ehaidhouTpo yia 10
AenTda. MeTa Tnv YUEN TOU WiyHaTog o€ NayoAouTpo, ol KpUoTaAAol Tou BeV(AIKOU KAAiOU Mou
anoBdMovTal, napaiauBavovral Pe OINOnon, eknAUvovTal PE MIKPEC MOCOTNTEC WUXPNG
alBuAIkng aAkooAng (nepinou 0°C) (ouvohika 5 ml) kai katoniv diaklovTal ye Bépuavon os 20-
40 ml H,O. >To d1IGAUPA nou NPOKUNTEl NPOCTIOETAI NPOCEKTIKA kAl und avadeuan didAupa
20% HCI pexpr 1oxupng 6&ivng avTidpaong (xaptng nAiotponiou fj Congo), ondTe anoBAalAeTal
To eAeUBepo 0EU. Av oTnVv apxr TnG ofuvioewc anoPfAnBei ilnua KaPe XpWPATOC 1 PNTIVAOOES
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npoiov, auTtd anopakpUveTal Pe dINBNON Kal anoppinTeTal Kal n ofUvion Ouvexi(eTal oTo
OInenua onoTe kabilavel To BevlUNIKO OEU.

To Bevluhikd 0EU nou anoPaiieTal, napalayPaveral Ye diNBnon uno kevd oe Xwvi Blichner,
exnAUveTal pe kpUo anotaypévo vepd!, Enpaiveral kar avakpuoTalwveralr and (e0To
anoTayuévo vepd. To npoidv nou Aappaverar Enpaiveral oe NOPO Biichner pe kevo udpavTtAiag
kal akoAouBwcg o Enpavtnpa (unepavaw P,0s).

YnoAoyioTe Tnv anddoon (%), NeplypdWTeE KPUOTAAAIKR) HOP®N Kal XpWHA, HETPAOTE ME

akpiBeia To 0.T. ka1 kataypayTe Ta ¢aopara IR, *H NMR kar MS Tou Bev{uAikoU oE€oc,.

EpWTNOEIC:
1. NarTi yivetal autn n €knAuon pe H,0;

2. TNati n avridpaon auTh TnG Napackeung Tou Bev{AikoU OEEoC YiveTal PE APWMATIKEG

OIKETOVEC Kal OXI HE AAEIPATIKEG OIKETOVEG;
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11. HAiavBivn (methyl orange)

p—NaO3SC6H4N2C6H4NMe2-p, C14H14N3SNaO3, M.B. = 32733, 0.T. = >300°C

AvTidpaon:
@ N3.2CO3 . NaNOz, HCl
@03s©—NH3 Na290,s \H, ————
yoén (0 - 5°C)
N290,8
@ .. o CeHsN(CH3), ..
®Q _ -
N o3s©—N—Nc1 ~—om - N=R
N_CH3
/
CH,
Mnxaviouog:
@ Na2CO3 .
@o3s©—NH3 NaP0,s \H,
H,0
H® H® o . -HO
e [N—o - N—o]
NP Oo 0 HONG Tho

II

H

®

®O AN . @O s -H
Na ms@—l\y\\lﬁ Na 0334©—1\\1\N

1 v oH

N-vitpmdo evilapeco Ioo-virp®do evdiapueco

“H,0 ® )
Na@@O384©71'\D — Na@@o3s©—N Ni <> Na@@o3s©—N\
N +H;0 N

v ®OH, VI (Awfovioxd 16v otabepomomnévo)

®
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@@ ..
N 0,S N ,
a 3 < > \ WCH3  ovlevén
@ N -
CH;
CH;

CH
N @
;» CH N~ -
®O N Qe 3 . CH3
—| Na 035‘@’“’\\ — Na®@O3SON\ g
N~ N
H " H

— - N @o3s4©—i\°1\\ CH,
CH,
VI

nAtavlivn

Jupnepipopd TNE nAIaveivng og aAkaAiko kai 6&ivo nepiBaiiov:

nepPaAlov, KiTpvo-TopTOKOAL XpdLUQ
CH,4 Amax 464 nm

@Oﬁ‘@*f\h CH; niwvBivn, otabepn popen oe Paciko
N—< >—N'

CH; | nAavlivn, otabepn popen oe 6&vo
1 TEPPAALOV, KOKKIVO YPDLLOL
Amax 495 nm

/H

©0,8 N CHj,
MN= LN\o
’ CH,
Enionpavoeiq:

Mpoooxn! To HCl va pnv £pBel og enagn) he To dEpua, dIOTI dnuioupyei Babid eykaupara.

MpwTeC BorBelec: APNEOWS TO ONMEI0 NPOOROANG va NAUBEi Pe NoAU vepo.

AvTidpacTipiqa:

OOUAPavIAIkO 08U 1) 4-apivoBeviohocouApoviko ofU (M.B. = 173.19)

vITpwOeC vaTpio (M.B. = 69.00, 0.1. = 271°C)

avudpo avBpakiko varpio (M.B. = 105.99)

NUKvO UDPOXAWPIKO OEU 36-37% wt/v

N, A-SipgBuloavihivy (M.B. = 121.18, 0.7, = 193-194°C, d = 0.956 g/ml, n5’ = 1.557)
Ydpo&eidio Tou vatpiou (M.B. = 40)
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M£00d0G napaokeUnG:

>e notnpl (Eoswe Twv 150 ml diahbovTal 1.1 g (0.01 mol) avudpou Na,COs ge 25 ml H,0 kai
oTo didAupa auTd npoatiBevTal 3.5 g (0.02 mol) AenToTpiypévou couApavihikoU o&€oc. To
diyua Bepuaiveral ehappd péxp! va yivel To SIaAupa dIauyeC Kal kaTonmv WPUXETAl JE NayovepPo
(Geppokpaaia diahlpatog 5°C). 1o diGAuha autd npooTiBevral oTaydnv Kai unod avadeuon
apxika didhupa 1.38 g (0.02 mol) NaNO, o 5 ml H,O kar akohoUubwc didhupa 4 ml nukvou
HCl og 8 ml UdaTog, £€Tol woTe N Beppokpacia va un &enepva Toug 10°C. Apou npoaTedei 0N
TO OEU, TO Wiypa TnNg avTidpaong apniveTal o NayoAouTpo yia 15 AenTd woTe va oAoKANPwOEi
n dialwTwon.

>To napanavw diaAupa npooTiBeTal oTaydnv kal und avadeuon wuxpo diaAupa 2.5 ml (2.42
g, 0.08 mol) N, A-diueburoavidivng og 2 ml nukvou HCl kai 5 ml H,O. To didAupa xpwuaTileTal
KOKKIVO. MeTd ano nepinou 5 AenTa npoaTiBevTal oTaydnv kai und avadeuon nepinou 25 ml
OlahupaTtog 10% NaOH €w¢ dTou To piypa Tng avridpaong XpwuaTioTel nopTokaAi. Mg Tov
TPONO auTo anoPAAAeTal e KpUOTAMIKN Hop®r), We duakohia otn dINbnon To alag Tng
nAlaveivng pe varpio. MNa va avTigeTwniodei n duokoAia auTr, To Piyha Bepuaiveral oToug 50-
55°C og udpodAouTpo e avadeuon kal otav diahuBouv OAol ol kpUaTaAlol npooTiBevTal 5 g
kovioroinyévou NaOH, evw n Oépuavon ouvexiletal péXpIc O0Tou dlaAuBel TeAsiwg kal To
NaOH. To piyua agriveTal va KpUWGEl Kal 0T GUVEXEIQ WPUXETAI PE nayovepo. H dinénon Tng
nAiavBivng yiveral apkeTa gukoAa. H Enpavon Tng yivetal ye Bonbeia dinbnTikoU XapTioU oTov
aépa. To npoiov avakpuotarhwveral anod H,O. (H diénon Tou KpuoTAAWUEVOU MPOoIdVTOC
npenel va yiveral apya kal pe MIKPEG NooOTNTEG KABE @opd, OIOTI undpxel kivduvog va
kAgioouv o1 nmopol Tou nBuou). H avapevopevn anodoon TnG nAiavlivng o autnv Tnv
avTidpaan eivar nepinou 80%.

YnoAoyioTe Tnv anddoon (%), NeplypAwTe KPUOTAAAIKR) HOP®PN Kal XpWHa, WETPAOTE HE

akpipeia To 0.T. kal kataypayTe Ta eaopara IR, *H NMR kai MS Tou npoidvToc.

U'-wvisible spectrum of methyl orange

XM AW 4 5} [ELT]

Winelength [ rem

Howsecran and Sharps, Chemisiry (2™ ag ) @ Pearson Education Limited 2002

®daopa UV nAiavlivng
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12. AnoAutn (unepavudpn) aiIBavoAn

C,HsOH (99.9%), M.B. = 46.07, 0.7, = 78.3°C, d = 0.789 g/ml, nZ = 1.3600

AvTI8paoEIG:
(i) CaO + H,0 —> Ca(OH),

16}

Mg(OC2H5)2 + 2H20 — Mg(OH)2 + 2C2H50H

AvTidpacTipia:

0&eidlo Tou aoBeoTiou (M.B. = 56.07)

95.5% aiBavoAn® (M.B. = 46.07, 0.Z. = 78.15°C, d = 0.805-0.812 g/ml)
payvnoio (M.B. = 24.3)

iwdio (M.B. = 235.81)

*(nepiéxel 4.5% vepo, M.B. = 18)

M£60050G NapaoKEUNG:

(i) Napaoxeun anoAurng (avudpnc) (99.5%) aiBavoAng ano 95.5% aibavoAn.

e oQaipikn QIAAN Twv 2 NiTpwv, Nn onoia €ival epodiacpévn PE KABETO WUKTAPA Kal owAnva
CaCl, npooTifevrar 1100 ml 95.5% aiBavoAng kai 250 g CaO. AkoAouBei Bpacuog yia 6 wpeg
Kal OTn OUVEXEID N avTidpaon agnveralr os Bepuokpacia dwuatiou eni 12 wpeg. H avudpn
(99.5%) aiBavoAn anooTdleTal otouc 78°C, agou npwTa AngBolvV ol anapaiTnTeC
npoUAGgelc (owAnvag CaCl,, Enpd okeln), WOTE To AnOOTAYUA va NPOOTATEUBEl anod Tnv

uypaoia Tn¢ atpdéopaipac.

(i) Mapaoxeun vnepavudpneg (99.9%) aiBavoAng ano 99.5% arBavoAn.

>€ g@aipikn QIaAn Twv 2 AiTpwv, n onoia €ival epodiacpévn Pe KABETO WUKTHPA Kal owAnva
CaCl, npoatiBevtal 5 g (0.2 mol) Mg (piviouara), 0.5 g I, kai 50-75 ml 99.5% aiBavoAnc. To
piypa Bepuaiveral péxpl va diahubei To Mg Kal va anoxpwiaTioTel To didAupa ano 1o I,. Av
Kalr yeta tn didhuon Tou I, dev napatnpnBei ékhuon QuoaAidwv H,, npoaTiBevral eninAéov
0.5 g I,. AkoAouBei npoaBrikn 900 ml 99.5% aiBavoAng kai Bpacpdg Tou HiypaTog eni 30
AenTd. 3TN ouvexela yiveral n anooTagn Tng unepavudpnc aibavoAng (99.9%) otoug 78.3°C,
apou npwTa An@Oouv ol anapaitnTeg NPo@PUAGEeIc (owAnvag CaCl,, &npd okeln), WOTE TO

anooTaypa va npoatateubei and Tnv uypaaoia Tng aTudoPpaipac.
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13 A. Bev{0ik0G aiBuAeoTEPAG

CeHsCO,CoHs, M.B. = 150.17, 0.3 = 212°C, d = 1.054 g/ml, nj, = 1.504

AvTidpaon: Eoteponoinon kapPoEUAIKOU 0OE€oCc Pe aAKOOAN kai Ofivn katdhuon (katd

Fischer)
®
/ H .6
R—C + ROH =—= R—C\+ H,0O
OH OR'
Mnxaviouog:
-'o"
|
©)k @ ©AOH
CHy~¢" 1 CHy~¢ O~
H2 H,
2o (0 H2

HO  oh
®
@X @XPJH
HyG
CH,
QO
_Co
H
©)‘\O C 3 i H20 i H@
Enionpavoeic:

Mpoooxn! To H,SO,4 va unv £pbel o enagn Ye To dEpua, dIOTI dnpioupyei Babia eykalpaTa.

MpwTeg BonBeieg: AECWE TO onueio NPooBoAnG va nNAUBEi e NOAU vepo.

AvtidpaoTipia:

Bevloikd oEU (M.B. = 122.12, 0.T. = 121-123°C)

unepavudpn aiBavoin (M.B. = 46.07, 0.¢. = 78.3°C, d=0.79 g/ml)
Nukvo (95-98%) B<IkO OEU

OixAwpopedavio w¢ dIaAUTNG ekxUAIONG

KeKOpeaUEvo diaAupa 6&ivou avBpakikol vaTpiou
avudpo xAwpioUyo aoBEaTio ) avudpo Beikd VATpIo wé ENpavTikad péoa

M£0050¢C NapacKEUNG:

>e o@aipikn G1aAn Twv 150 ml epodiaopévn pe kABETO YukTpa npoaTiBevtal diadoxika 15 g
(0.12 mol) C¢HsCOOH, 70 ml unepavudpng C,HsOH kai 1.4 ml nukvoU H,SO,. To piyua
BpaleTar und avadeuon yia 2 WPEC. XTN OUVEXEIA agoU dnouakpuvBei n nepioosia Tng

aAKOOANG Me anooTaén, To UNOAsiuPa ekXUAIZeTal pe vepo (3X25 ml). ZTnv nepinTwon nou
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dev oxnuaTioBolv dUo oToiBadec npooTiBevrar 20 ml CH,Cl,. H opyavikry oToiBada
OUAAEyeTal, ekxUAiCeTal apxika pe H,O (2x25 ml), katoniv ye kekopeopevo SiaAupa NaHCO;
npooekTIKa (3%25 ml) (uéxpr pH ehappw¢ ahkahikou),! mahi pe H,0% (1x30 ml) kai
Enpaiveral unepavw CacCl, r) Na,SO, yia nepinou 30 Aentd. MeTa Tnv anopdkpuvon Tou CH,Cl,
OTOV MEPIOTPOPIKO EEATMIOTNPA, TO Mpoiov anooTtdaleTal petagy 210-214°C/760 mm Hg pe
XPron agPOWUKTIPA.

Ynohoyiote Tnv anddoon (%), YETPNOTE pE akpiBela To 0., Tov Oeiktn OIGBAAONG Kal

kataypdyTe Ta gpacpata IR, H NMR kai MS Tou BevloikoU aiBuleoTépa.

MNapaTnpnosig:

1. H aiBavoAn, kata npoTiunon unepavudpn, BpiokeTal o YeyaAn nepicosia, odnywvTag Tnv
avTidpaon ioopponiac o oAokAnpwon (peyaAuTepn anodoon). Eni nAéov, anotehei To S1IAAUTN
TNG avTidpaong.

2. Npoaooyn otnv €kAuan (CO,!). MBavdv va xpeiaoTouv NEPICOOTEPES TWV 2 EKXUAICEIC PE
NaHCOs, péxpic 0Tou n udaTikn oTIBAda va napapével akkaAikn.

Av dev ohokAnpwBsi n avTidpaon Tng soTeponoinong, 6a unapxel kal nepioosia BevioikoU

o&¢oc, To onoio Ba avTidpa ye Tn Bacn (NaHCOs) npoc To avTioTolxo YETA vaTpiou dAac.

B. Bev{oik0G MeBuAeoTEpPag

CsHs-COOCHs, MB =136.15, d=1.094, 0.3,= 198-9 °C
(@)

@ocm
AvTidpaoTipia:

PhCOOH (MB = 122.1, 0.1.=122 °C, noootnTa: 10g (81.9 mmol)

CH;OH (MB = 32,04, d = 0.791 g/ml, 6.2.=65 °C), noodtnTa: 25 mi(19.8g, ~620 mmol)
H,SO, (MB =98.08, ~96%pB/B, d = 1.89 g/ml), noootnta: 2 ml (3.63g, 37 mmol)
MiaiBuAaiBépag we diahiTng exxUAiong (d=0.706 g/ml, 6.2.=35 °C),

10% NaHCO; wg avTidpacTrplo-OIGAUNa EEOUDETEPWONG
Na,S0, i CaCl, wg avTidpaoTnipla Enpavong

M£6080¢ NapaocKEUNG:

Te opaipikr) QIaAn Twv 250 ml pépovtal 10g Bevloikol oE¢oc, 25 ml ueBavoAng' kar ~1-2 ml
n. H,SO4 kaTa oTayoveg apyd, uno WUEN kal avadeuon. XTn QIGAn npooappoleTal KABeTOg
WUKTAPAC kai Beppaivetal péxpr Bpaopol eni ~1 wpa og udPOAOUTPO?. To piyua akoAoUdwc,
apoU wuxBei oe naydolouTpo, anoxuverar oe 50 ml diaiBulaiBépa kai 50 ml vepou kai
HETAMEPETAl O OIaXWPIOTIK Yodvn. H opyavikn oTiBada oUANEyeTal kal n  udaTikn
EavaekyuliCeTal pe aiBépa (2x25 ml). Ta evwpéva aiBepikd ekxuhioyata eknAUvovTal

npooekTIKA 1) pe ~30 ml vepou, 2) pe 10% didAupa NaHCO; (2x30 ml),® 3) pe 30 ml vepou
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kal katoniv Enpaivovrtal unepavw CaCl, (~10 Aentd), n pe NaySO4. Tiverar dindnon,
OUMNUKV®VETAl 0 dIaAUTNG Kal To undAsiypa anooTaletal o npoluyiopévn QIGAn HE Xpron

agpOYUKTNPA.

Naparnpnosig:

H peBavoAn, katd npotiynon andAutn, BpiokeTal oc PeyaAn nepiogesid, odnywvTag Tnv
avTidpaan ioopponiac og ohokAnpwon (JeyaAuTepn anddoaon). Eni nAéov, anoTtehei To dIaAlTn
TNG avTidpaonc.

H pebavoAn, and TIGC aAKOOAEC, €xel TNV €AAXIOTN OTEPEOXNMIKN NAPeUnOdIOon, CUVEN®G N
avTidpaan oAOKANPWVETAl YPryopd, GXETIKA UE MO NAPEUNODIOUEVEG AAKOOAEC,

BAene 2" npiv.

EpwTNOEIG:
1. TaTi yiveral n éknAuon pe kekopeopévo SiaAupa NaHCOs; Mnopei va yivel ekxUAIon Twv

O&ivwv ouoTaTikwv e udaTikd NaOH avti Tou NaHCOs; EEnynoTe, ypAwTe TIC OXETIKEG
avTidpdoeic.

2. TaTi yivetal n éknAuon pe H,0;

3. Av n ahkooAn eivar ixvnOstnuévn pe 0, oe nolo atopo ofuyodvou Tou eoTépa Ba ndel n
IXvnOeTNON;

4. Toieg dAec peBOdOUC £0TEPOMNOINONG YVWPILETE;

5. Ynod noieg npolinoBéoeig oupPaivel 0EIvn udpdAuan evOg €0TEPQ;
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Benzoic acid, methyl ester
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14. Zanwvonoinon eAaioAadou

RCOONa

AvTidpaon: AAkaAikr) udpOAUCN €0TEPa kapBOEUAIKOU OEEOC

H,C—0—COR H,C—OH
|
H¢—0—COR + 3NaOH —= HC—OH + 3RCOONa
H,C—O—COR H,C—OH Shmov
IMwkepivn
Mnxaviouog:
9
woH OH

. /,
/Cf9 - R—Cli—Q: — R—C\/ + rRO® — RCOO@ + R'OH
R'O COR! OH

AvTidpaoTnpia:

ehaiohado
95.5% ai6avoAn
udpoEeidio Tou vaTpiou (M.B. = 40)

M£0050¢ NapaACKEUNC:

Y€ o@aipikn @1aAn Twv 100 ml @époupe 5 g ehaloAddou (katd péoov dpo 5-6 mmol), 20 ml
95.5% aiBavoAnc kai NnpocBEToulE éva Beppd didAupa 5 g (125 mmol) NaOH diaAupévo oe
20 ml aneotaypévou H,O (ouvoAikd ~ 3N). EpapuoleTal kKABeTOG WUKTHPA Kal BEpuavan
MEXP! Bpaopou ~ 30 Aentd. AnoxUveTal TO Wiyda Tng avTidpaong o€ Kwvikn ¢iain Tov 300
ml, n onoia nepiéxel €va naywpévo diaAupa 25 g NaCl og 90 ml aneoTtaypévou H,0. To
npokunTov ifnua oindeitar oe Xwvi Bichner kai exnAuverar npooekTikd pe 100 ml (Oxi
nepioooTepo) naywpévou H,O, woTe va anopakpuvBoUv nAnpw¢ Ta NaOH kar NaCl. To

oanouvi® ® gnpaiverar oTov nBud pe Tov agpa®.

MNapaTnpnosic:
(a) 'EAeyxoc odnwva: ‘Eva PIKpO KOPUATI oanwvog QEPETAl 0 DOKIUAOTIKO CWANva pe 5 ml

H,O kai avakiveitar évrova. Fiverar npooBnkn Alywv kpuoTdMwv MgCl, ) CaCl, kai &ava
avakivnon kal napartneoUPE To anoTEAEGUA. ZXOAIAlOUPE OXETIKA.
(B) To oanouvi nepiExel apkeTod vepd, n &npavon eivar apyn. Mnopei va &npavBei kai oe

(poupvo aToug 50°C.
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Ene€nynosic:

(i) To oanolvi eival piypa WeTA vaTpiou aAdtwv Ainapwv oféwv, kabwe To eAaiohado eival
HiyHa TPIYAUKEPIDIWV KUPIWG aKOPEOTWV AINapwv 0EEwv, Onwc eAdiko (64-80 %), AMivehaikd

(8-16 %) kai Aivoheviko (1-2 %), kal KOPEOUEVWY, ONwE NAAJITIKO (7-14 %) kai oTeapiko (2-4

%):

eAaiko Ci/HCOOH (1 cis 8.8, Co—Cao)

Aivehaiko Ci7H3:COOH (2 cis 8.0, Co—Cio k' Ci—Cy3)
AIVOAEVIKO Ci7H20COOH (3 cis 3.5, Co—Cyg, C15—Ci3 K" Cy5—Cye)
NAAUITIKO Cy5H3,COOH

OTEATIKO C47H35COOH

EpwTnosIq:

1. Na ypagoUv avaAuTIKa oI GUVTAKTIKOI TUMOI TwV Napandave nevre Ainapwv oEEwv.
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15. N-BevluAaviAivn

C5H5CH2NHC6H5, (C13H13N) M.B. = 18325, 0.T. = 36-37°C

Avmidpaosic: (i) Mupnvo@IAn npoodbrnkn apivng o aAdeldn kai anoonacn vepou, (ii)
avaywyr 1hivng

(2 napackevdouara)

15a. ZxnupaTtiopog Bev{uAidevoaviAivng (1pivng) (Ci3HiN, M.B. = 181.25)
PhCO,H (xar.)

PhCHO + PhNH, PhCH=NPh + H,O

158. ExnuaTiopog A-BevluiaviAivnc® i A-paivuroBeviulapivig

NaBH,, MeOH
PhCH=NPh > PhCH,NHPh
Mnxaviouog:
(15a)
H®
s ®
0 HO }Q H,03 1y
® o
o - oY - oto
. H Yy H
NH,

@ o 10

o Oro
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(158)

Na®
He H
B
HQI H . Na® H
XH H
H
__ . PKM\& . PN\
Ph—<}\?_ N N—Ph B/EHPh ;
Ho £ H H™Y Ph—<\3
H

)(I\II N—Ph H N—Ph N—Ph
: H— —
Na = - Na
Ph>< “Ph IT]‘) HPh N~ph Ph—N©
Ph Ph
H H
H H H Y
Ph H
H h
t Na® o Fh IT%) \f/H
NGNS d H N
N A el - WP e
P}f)h/NX Ph P _N._ /P
NJ H g H P H><H
Ph
leo
H y
B(OH); + 4| Ph -
/N Ph
H

AvTidpacTipia:

Bevloikd oEU (M. B. = 122.12, 0.T. = 121-123°C)

95.5% aibavoAn (M. B = 46.07)

vartpio Bopoidpidio (M. B. = 37.83)

peBavoAn (0.0, = 64.7°C)

anooTayhevo vepod

dlaiBulaiBepag (o0.¢. = 35°C, d = 0.71 g/ml)

neTpeAdikog aiBépag (0., = 60-80°C) i e&avio (0.¢. = 68°C)
0&IkO¢ alBuleoTepac (0.0 = 76.5-77.5°C)
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M£0050G NapaoKEUNG:

(15a.) Mapaoxeun PeviuAidevoaviAiviig

>e o@aipikn ¢iaAn Twv 50 ml avapryvuovtal 21.0 g (2.0 ml, 0.02 mol) BevlaAdeidng kai 2.05
g (2.0 ml, 0.02 mol) aviAivnc.® To piyua BeppaiveTar und avadeuon oTouc 100°C
(eAaidAouTpo) eni 40 AenTdl, ev eppavitovral oTaydveg vepol oTNV EMIPAVEId TOU HiyHATOG,
H avadeuon Tou piyhaTog ouveyi(eTal oTn Beppokpaacia dwuaTiou PEXPI va KpUOTAMwOE To
eAaimdec piypa. To oTeped avakpuoTalwveral and 5-10 mL ailBavoAng yia va dwoel Tnv
BevluhidevoaviAivn w¢ axpwuouc kpuoTahhouc. Mpoaooxn, apyei va kpuoTaAwaoel, aA\a PeTa
KpuoTaA\wvel andToya.

YnoloyioTe Tnv % anodoaon, NePIYpAWTe KPUGTAAAIKN Hop®r (XPNnOIKONOINOTE HIKPOOKOMIO
yia va Bpeite To OXNUA TwWV KPUOTAAM®V) Kal XpwWd, HETPROTE TO O.T. TNG
Bevluhidevoavihivne. (To o.T. TnG kabapng Bevluhidevoavihivng sival 52-53°C).

TLC: Et,O/hexane (1:1)

(15B.) Mapaoxeurj N-Bevi{uAavidivig

Y& TpiAaINN oQaIpIKr QIAAN PE KABETO WUKTAPA (KEVTPIKO AAINO) nou nepiéxel 50 ml MeOH
npoaTiBevrar 2.0 g (0.01 mole) Bevluhidevoavihivng. To piyua avadeleTal o Beppokpacia
dwpatiou kal og pIkpéG ddoeic npooTiBevtal 0.90 g (0.024 mole) NaBH,® (oe didotnpa 15
AENTWV). 3TN OUVEXEID TO Miyda BepuaiveTal péxpl Bpacpou (eAaidbAouTpo) eni ~20 AenTq,
WUXETAl, WETAQEPETAl O HOVOAAIUN OQaipikn @IGAN kal o OIaAUTNG anooTdaleTal oTov
nepIoTPoPIKO e€atpioTripa. MpooTiBetar vepd® (15 ml) oTo ifnua kar ekxulidetar pe Et,0
(3x10 ml). Ta opyavika ekxuAiopaTta ouvevavovtal kal npaivovral Ye Na,SO4 (n @IaAn
NWUATIOPEVN Kal uno avadeuan yia TouldxioTov 8 wpec). MeTa Tn diNBnon Tou &npavTikou
Méoou o OIaAUTNG anooTaleTal OTov MEPICTPOPIKO €EATUIOTNAPA, EVW TO KPUGTAAAIKO
unoAsipypa avakpuoTalwveral and ofikd aibuleoTepa/eEavio (oe Beppokpacia dWPATIOU HE
TN PEBodO Twv dUOo dlaAuTwV). Mpoooxr, Oev kpuoTaAwvel EUKOAA, XpelaleTal KaTaWuEn.
Ynohoyiote Tnv anodoon (%), NePiypAWTe KPUOTAAAIK) HOPPR Kal XpwHd, HETPHOTE HE

akpipeia To 0.T. kai kataypayTe Ta gacpara IR, *H NMR kar MS tng ABeviuAaviAivig.

MNapaTnpnosig:

(3) ZTn oupnukvwon HETaU BevlaAdeldng kai aviivig, To PBevloikd OEU Mou MEPIEXEl N
BevlaAdeUdn TOU eynopiou w¢ akabapoia eival apketn yia Tnv O6&vn katailuon TNG
avTidpaong.

(B) Ma tnv avaywyn xpnoigonoindnke dinAdoio NaBH,. Zuvibw¢ anaiTeital yeyain nepicoeia

auToU, £w¢ kal OekanAdaoio, kabwc £va PEPOC Tou avTidopda Ke To diaAUTn (HeBavon).
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Ene&nynosig:

(i) H avaywyr divov xpnoidonolsitalr yia Tn oUvBeon OeuTEPOTAYWV AMIVOV, Ol OMOIEC
napaockeualovtal dUOKOAA Je AANEC PEBODOUC.

EpwTnoEIG:

1. Tati oTo OTAdI0 TNG CUMNUKVWONG N OEUTNTA TOU MiYHATOC TNG avTidpaonc npénel va
gival pH = 4-6;

2. Tati npooTiBeTal vepo;

3. Tinapanpoiovta avapévovrtal av n BevluhidevoaviAivn £xel NPOGUIEN BevlaAdeudn;
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16. (£)-O&iun TnG akeTOPAIVOVNG
CsH4C(CH3)NOH, M.B. = 135.16, 0.T. = 59°C

AvTidpaon: Suunukvwaon KapBovUAIKNAC Evwong Ye udpoEuAapivn, oxNUATIOPOG O&iuNG.

H,0
PhCOCH; + H,NOH.HCI + CH;COONa — = PhC(=NOH)CH; + H,0

Mnxaviouog:
H,NOH.HCl + CH3COONa =——= H,NOH + CH;COOH + NaCl
@
H,NOH + CH3;COOH =——= H3;NOH + CH3COO@
H,NOH
. OA
H"\QOAc H a4 )
_ He I
HO C /C
YO - "0
Gt AD h
3\ z 3\ / H;\ OAC O/I:I}(?/S\H
CH{
AcOH +
E-woopepéc

KOPLO TPOidV

Y& N000OTO Mepinou 5-15% oynuatiderar kai n (2)-o&ipun Tng aketopavovng.®)

AvTidpacTipiqa:

akeTo@aivovn (M.B. = 120.14, 0.2, = 202°C, d = 1.03 g/ml, n7 = 1.534)

udpoxAwpikr udpoEuhapivn (M.B. = 69.49, 0.T. = 155-157°C anoouvTieTal)
0&ikd varpio (M.B. = 82.03, o.T. = >300°C),
95.5% aifavohn

M£0050¢ NapaACKEUNC:

Z€ o@aipikn @IaAn Twv 250 ml pépovtar 30-40 ml vepou, 6 ml (51 mmol) akeTopaivovng, 4 g
(57 mmol) udpoxAwpIkic udpofulapivng kai 5 g (61 mmol) ofikoU vatpiou.® To piyua
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avadeleTal PEXP! dIaAUTONOINONG TwV OTEPEWV Kal akoAoUBwC npoaTiBevTal 20 ml aiBavoAnc.
EqapuoleTal KABETOG WUKTNPAC Kal BepuaiveTal JEXPI Bpadpou eni ~40 AenTa o udPOAOUTPO
To piyda Tng avTidpaonc apnveTal va Kpuwoel os Bepuokpacia dwpuatiou (6.3.) kal katonv
WUXETAl € NAYOAOUTPO, eV avadeUETal OUVEXWC HE pABdo, yia KAAUTEPN KpUGTAANAWON TOU
npoiovTog. AinBoUue To ifnMa TnNG KpuoTaAAIKAG o&iung o Xwvi Buchner, eknAUvoupe
NPooeKTIKA Pe Aiyo naywpevo H,O, woTe va danogakpuvBoUv NANpwG Ta AAATa, Kai
Enpaivoupe otov nBpd pe Tov aépa®. EAéyxetal n ohokAfipwon TG avTidpaong ME
xpwpatoypagia  Aenmg  omBadac  (TLC) oe  piypa dldAuTwv  avantuing  ofIko
ailBuleaTepa/neTperdikd aiBepa (0.(. = 40-60°C) 1} €avio (1:1). H gupdvion Twv KnAidwv
yivetal pe Auyvia unepiwdouc @wTOG oTta 254 nm. Av  XPEldoTEl, TO Mpoiov
avakpuoTahwveral and EtOH kar H,O (oe Bepuokpacia dwpatiou pe Tn pEBodO Twv dUO
JIaAUTWV).

Ynohoyiote Tnv anodoon (%), NePypAWTE KPUOTAAAIK) HOPQR Kal XpwUd, HETPHOTE HE
akpieia To O.T. kaI kataypdywte Ta @dopata IR, H NMR kai MS tng (£)-o&iung Tng

AKETOMAIVOVNG.

MNapaTnpnosic:
(1) Ta dUo OTEPEOICOMEPN) EUPIOKOVTAl O I00PPONia HECW TNC MPWTOVIWHEVNC

Hop®pnG. H Fofiun €ival, wg To OTABEPOTEPO OTEPEOICOUEPEC, TO KUPIO

npoiov.
(2)
OH B (l)H OH ] B H ]
_ HyC.@ N H,C®_N.
HC 2N 3 ISCOT0H
_H®
E-woopepég ¢
H
Hy,C _N H, oo N®
3¥>c% SoH 3>c% SoH
_H®
+HO L _
AT s

(2) H avTidpaon unopei va yivel kal napouaia nupidivng (~5 ml), avti Tou CH;COONa.
(3) Mo ypriyopn &npavon 6a pnopoUce va yivel pe €kNAuon TNG O&iuNg aTov NBuo pe Aiyn

naywpévn pebavoAn. KaAiTepn Enpavaon enituyxaveral os Enpavtnpa kevou unepavw CaCl,.
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17. AkeTuAooaAikuAiko o&U (2-akeToEuBev{oiko oEU, aocnipivn)
0-CH3C0,C¢H4CO,H, M.B. = 180.15, 0.T. = 135°C

AvTidpaon: Mupnvo@IAn akulo-unokataoTaon (eaTeponoinan)

OH OCOCH,
+ (CH;C0),0 — + CH;COOH
Mnxaviouog:
.. -o H\®o
(g 0 -H® tfg' ?
CHy  ~0" "CH, Ly® CHy Y07 "CH; H
\
H ) HC@I; 3‘C’O ¢
~O: £07 07 CH;
ot T o™
i
0 cH; CO 9
I C/ @ C
O/C\CH3 0~ (Ol "CH;

Enionuavoeic:
Mpoooxn)! To H,SO4 va punv £€pBel oe enagr| Pe To Oépua, dIOTI dnuioupyei Babia eykauuara.
MpwTeg BonBeleg: APEOWS TO ONKEI0 NPOOROANG va NAUBEi e NoAU vepo.

Mpoooxr)! O o&Ikog avudpiTng cival epeBioTIKOC. MMPogoyn oTnV EI0NVor| aTPWV ToU.

AvtidpacTipia:

0aAIKUAIKO 08U (M.B. = 138.12, 0.1. = 159-160°C)

0&1Ikd¢ avudpitng, Ac,O (M.B. = 102.09, 0.¢. = 140°C, d = 1.08 g/ml)
Nukvo (95-98%) B<IkO OEU
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Mé£6030G NapaoKeUNG:
Ye oTeyvr Kwvikh QIAAn Twv 300 ml @épovTal 2.8 g (20 mmol) calikuAikou oftoc™ ) ka

npocTiBevral 5 ml o&koU avudpitn (53 mmol) kai 3-4 oTayovec (KATaAuTikr NocoTnTa)
nukvou H,S0,4. To piyua Beppaiveral und avadeuon eni 10-15 Aenta o€ udpdAouTpo 45-50°C,
MEXPI MARpoug diaAuTonoinang Tou oaAikulikoU o&€og. H avTidpaon eival eEwBepun, onoTe
nmbavov va au&nBei Aiyo n Bepuokpacia Tou WiypuaTtoc. AQAVOUUE Tn (IAGAN va YuxBei ot
Bepokpacia dwpaTiou, onOTE NApPATNPOUKE OTI apXilel n kataBuBion AsukoU oTepeoU (TNg
aonipivng). ‘OTav To Yiyua anoBaiel OAn Tnv acnipivn PE TRV 0AOKANpwon TG avTidpaong (To
diyua yiveral nuioTepeo), npooTiBevrtal 50 ml H,O uno avadeuon, PEXPIC OTou andoouv OAa
Ta oucowpat®dpata (ofmiol), aprvetar 5 Aentad emnAéov@ kar katomv WlixeTar ot
nayohouTtpo. Mverar ueoa diBnon kai avakpuoTaAwon anod nepinou 25 ml Beppot vepou,®
Bepuokpaciag £wc 80°C (UwnAdTepa TNKeTal N évwan). Ano To dINénua WYe Tnv napagovr kai
WUEN pnopei va kataBubioTei kal eni NAEoV KPUOTAAAIKA €vwar. TVETal NOIOTIKOG EAEYXOC TOU
npoiovtog Me xpwpatoypagia Aenmig omiBadag (TLC) oe daAUTn avdanTuéng ofikd
aiBuleaTépa nou nepiexel 3-5 oTayoveg ofikoU o&£oc. H eugdvion Twv knAidwv yiverar pe
Auxvia unepimdouc PpwTOC aTa 254 nm.

YnoMoyioTe Tnv anddoon (%), NeplypAwTe KPUOTAAAIKR) HOP®Pr Kal XpWHad, WETPAOTE HE

akpipeia To 0.T. kal kataypayTe Ta gaopara IR, *H NMR kar MS Tou npoioévtoc?.

Naparnpnosig:

(a) Npoagoyxn, Un peivel NoAAN wpa oto O&ivo udatikd diIaAupa n acnipivn, SIOTI PMopei va
udpoAuBsi. H nepioagsia Tou Ac,O diaondarar ano T1o H,0.

(b) EvaAAakTikd, pnopei noAU kaAd va avakpuoTalwBei and Tnv eAaxiotn noodTnTa Bepung
aiBavoAng pe npoaBnkn Bepuol vepol WEXPIG OTOU apxioel va BoAwvel, onoTe apniveTal va

KPU®OEI Kal va katapuBioTei. Tuxov anoyeivav oaAIKUAIKO oEU avixveUeTal pe didhupa FeCls

(1wdn¢ xpoid).

Ene€nynosic:

(i) To akeTuAOOAAIKUAIKO OEU €ival n yvwaoTn acnipivn. H 1oTopia TnG aonipivng Eekivagl ano
TOV natépa Tng olyxpovng IaTpIkng, Tov INnokpdatn, o onoiog Apnoe IOTOPIKA apxeia mou
nePIYPAPOUV TN XPNon KOVEWG and Tov (Aoid Tou O&vOpou TNG ITIAc (yevog Salix) yia
avakoU@Ion anod novokepaAouc, NOvoug kal NupeTouc. To 1828 o kabnyntrg Johann Buchner
Tou MavenioTnuiou Tou Movayxou anopovwoe ano Tov GAoIO TNG ITIAC MOAU HIKPr NoooTnTa
NG OpacTIkng ouaiag, TN oaAioivng (salicin), eva To 1829 o FAaAog xnuikdg Henri Leroux
napouaciace, yia npwTn Qopd, Kia BeATIwUEVN PEBODO ekXUAIONG TNG KPUGTAANIKNG aAioiving
ano Tov GAoid TG IMAc. To 1838 o ITaldc xnuikOC Raffaele Piria kaTagpepe va diaondacel Tnv
oaligivn O0g €va Oakyapo Kal Mia apwuaTikn €vwon (oalhioaAdelidn) kal PETETPEWE TNV

TeAeuTaia PYe udpOAUCH Kal oeidwon oc €va KPUOTAAIKO 0EU TO oroio ovopaos oaAIKUAIKO
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0&U. H oahigivn petaBoAileTal otov avBpwno oe oahikuMikd ofU, n onoia €ival n 0pacTIKN
oucia. To npoBAnua ATav oTI To OaAIKUMKO OEU NpokaAoUOos OTOUAXIKEC dIATAPAXEG Kal O
FaMoc xnuikoc Charles Frederic Gerhardt npoondbnoe va xpnolgornoinoesl pubuIcTIKA
dlaAupara yia va peiwoel To pH TN évwonc. To 1853 o Gerhardt kaTagepe va avTikaTaoTnoel
TO OaNKUANKO 080 peE OQMNKUAIKO  VATPIO KAl AKETUAO-XAwpIdIO,  @TIAXVOVTAG
aKeTUAOOAAIKUNIKO OEU. To npoidv Tou Gerhardt €ixe noAU kaAa anoteAéopaTa al\a dev eixe
0 id10G Tn d1GBeoN va eUnopeudei TNV EPeUPECT| TOU, TNV OMoIa Kal EYKATEAEIYE.

To 1899, o leppavog xnuikdg Felix Hoffmann, o onoiog ATav epeuvnThg TG €TaIpiag
Bayer, avakaAuye &ava To akeTUANOGAAIKUAIKO 0EU Tou Gerhardt, dTav xopriynos oTov naTtépa
TOU TNV £vwan auTn, ensidn unépepe ano novouc Tng apbpitidac. Ta kaAd anoTeAéoparta
wlnoav Tov Hoffmann va niéosl Tnv Bayer va pi€el oTnv ayopd To véo gdppako. H Bayer
anékTnoe JIKAIWUATA EUPECITEXVIAC Yia TO @Apuako auto aTig 27 deBpouapiou 1900, To
onoio kal ovopaos Aspirin.

(ii) To oaMikuAikO 0EU napaokeudleTal og Blounxavikr KAigaka pe Tn péBodo Kolbe-Schmitt

ano Tn (aivoAn.

OH
O o

OHOH

calcivn

EpWTNOEIC:
1. TpayTe TO PNXaviopo TNG NAPACKEUNG TOU OAAIKUAIKOU OEE0G and Tnv ¢paivoAn kai o,Ti

aAAo xpelaleral.
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18. BevQiidaloAio

C/HeN, M.B. = 118.14, 0.1, = 170-172°C

AvTidpaon: Supnukvwaon Olapivng HE KAPBOEUAIKO OFU. IXNMWATIOHOC ETEPOKUKAIKOU

dakTUAioU.
H
NH, N
©i + HCOOH —— @E /> + 2H,0
NH, N
Mnxaviouog:
®
H H
JH H | [
Nl ® OH Y OH
" ud _ g §H — GH
OH @OHz
NH, NH, NH,
+H20“'H20
H

Z%Z
el R
&
~zZ@ ozl
/
mEXO
T
@
ZNG
o T —f
\
o
s

/
H H
+H20‘ _HZO
H
N H® N
pn — L)
(I:{ N
H
Enionpavoeic:

Mpoooxr)! To HUPKNKIKO OEU €ival epeBIOTIKO. MPOCOXT OTNV EIOMVOr ATH®Y TOU.

AvTidpaoTipia:
1,2-paivuievodiapivn (M.B. = 108.14, 0.1. = 103-105°C)

90% HUPUNKIKG OEU (M.B. = 46.03, 0.0, = 100-101°C, d = 1.22 g/ml, njy’ = 1.370)
udpo&eidio Tou vaTtpiou (M.B. = 40)
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Mé£6030G NapaoKeUNG:
>e opaipikn GIaAn Twv 100 ml @épovTal 1 g (9.2 mmol) 1,2-paivuevodiapivng kai 4 ml (9.5

mmol) 90% HCOOH!. Epapudletar kaBeTog wukthpac kar 1o didAupa Bepuaiverar unod
avadeuon eni 2 wpec og Bpalov udpohoutpo (100°C). To piyua TnG avridpaonc apriveral va
wuxBei oe Beppokpacia dwpatiou (6.0.) kal KAToNV o€ NayoAouTpo. AkoAoUBwWE NpoaTiBeTal
Aiyo-Aiyo 10% udaTiko diaAupa NaOH, péxpic aAkalonoinoewe Tou o0&ivou diaAUpaToc, we pH
= ~9.® To anoBaM\dpevo pn kabapd kpuoTalAikd npoidv dinBeital, eknAUVETal Pe EAAXIOTO
naywpevo vepod (~5 ml) kar avakpuotaAAwverar ano vepd (~70 ml). Kata Tnv
avakpuoTAAAWOT, NPOKEIYEVOU VA AnoXpwiUaTioTel, xpnoigonoicital Norite (evepyoc 1 {wikog
avepakac)®. Tiveral noloTikdG EAeyXOC TOU MPOIOVTOG HE XpwHaToypagia AenTAG oTIRadag
(TLC) og piypa SiaAuTv avanTuéng XAwpo@opuio/pebavoin (9:1). H gupavion Twv knAidwv
yiveral Ye Auxvia unepiwdouc pwTog oTa 254 nm 1 o 6AAapo e aTpoug 1wdiou.

Ynohoyiote Tnv anodoon (%), NePypAWTE KPUOTAAAIK) HOPQ Kal XpwUa, HETPHOTE HE

akpipeia To 0.T. kal kKaTaypawTe Ta eaopara IR, 'H NMR kai MS Tou npoidvToc.

Naparnpnosig:
(a) To Bevquidalohio ival dlaAuTo TOOO Ot OEIVo, 000 Kal O BACIKO pH, Ue OXNUATIOUO TwV

avTioToXwv aAdTwV:

H H H
N +H® N N®
.o L\

= Lo — [
@EN -H® {I\?@ N
H H

H
/
N _HO® NO N
Clo 22 | Ol — | one
N ‘I:I No

(b) ApouU diahuBei To npoidv oTo (Eov vepd, NPOCTIOETAl HIKPr NoocoTnTa {wikou avepaka (0.2
g - 0.3 g) oTav To vepd aTapatnoel va (Eel kal aprveTal und avadeuon eni 10 Aentd, kaTonmyv

dInBeiTal ypriyopa ano nTuxwTo NOud kal apriveTal va KpUoTAAwOEI.

EpWTNOEIC:
1.  EvaMakTIka, avTi Tou PUPUNKIKOU OEE0C, PNopei va xpnoigonoindei opBopupunKIKOG

TpipeBUAeoTépag [trimethyl orthoformate, HC(OCHs);]. FpdwTe TO JNXAVIOWO GUTNG TNG

avTidpaong.
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daopara:
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19. Kivappwpikn aAdeiion

C¢HsCHCHCHO, M.B. = 132.16, 0., = 246°C, d = 1.05 g/ml

AvTidpaon: Anouydvwon (puaIkoU NPoiovTog and (pUTIKO TUNUA

0
o ) andotadn X H
QAOL0G OEVOPOL KaVELDG &—————
LE VEPUTUOVG trans-KopUmMUKn aAdehon

AvTidpacTipiqa:

EUNO KavéAAag
anecTAyUEVO VEPO
dixAwpopedavio

avmidpaoTnpio Tollens, Ag(NH;),*NO5~ {udaTiko &. viTpikoU apyUpou kai n. agpwviag 3o

M£0050¢ NapaoKEUNC:

> opaipikn @IaAn Twv 250 ml @épovrar ~10 g TpIPPEVNG kaveéAAag (Ox1 okovng) kai
kahunTovral ge ~100 ml aneoTaypévo vepo. AkoAoUBwC, GUVAPHOAOYEITAl anArfl GUOKEUN
anooTaéng pe eniBeya Claisen kal To piypa Tng avTidpaong Bepuaiveral péxpl Bpacuou. To
eTepoyevec piypa apxiler va anootalel™, und aTtpoogaipikny nieon, pE T HOPPR BoAGV
oTayovidinv. ZnUeimveTal To onyeio (Eoswc. 'OTav nAéov anoaTalel povo vepd, SIAKONTETAI N
anooTaén, 1o anoortayua (~70-80 ml) napahapBdaverar pe 10 ml CH,Cl, kai gépetalr og
dlaxwploTiKn PIaAn. Alaxwpilovtal ol 2 oTiBddec kar n udaTikr &avaekyxuAiCeTar ye 10 ml
CH,Cl, ek véou. OI opyavikéc (aceic evwvovTtal, &npaivovral pe Na,SO, (QEépovTal o€
npoluylopévn oQaipikr QIGAn Kal CUUMUKVOVOVTAI OTOV MEPIOTPOPIKO CUMMUKVWTH Und
XapnAn Beppokpacia. To unoAsidpa (UNoKITPIVEG OTAyOVEG) WE XaPAKTNPIOTIKI OCUN KAVEAAG,
QuyiCeTal kai akohoUBw¢ napalappaveral ye ~3 ml aiBavoAng kalr GUAACOETAl O KAEIOTO
@I1aAidlo. AnoTeAeiTal Kuping and Kivaupwiikr ahdelidn. Ynohoyiote Tnv anddoon (%),

PETPROTE pE akpiPeia To 0.0, Kal kataypdyTe Ta eacpata IR, *H NMR kai MS Tou npoidvToc.

Ene&nynosig:

(i) XapakTnpioTikr avTidpaon Tou avTidpacTnpiou Tollens eival n ocidwon aAdeudwv ot
KapPoEuMika o&€a. H avTidpaon dev AauPavel Xwpa PE KETOVEC Kal £TCI XPNOILOMNOIEITAl yia
v diagoponoinon WeTagl aldeudwv kai keTovawv. ‘OTav n avridpaon npaydartonoindei oe
kaBapd OokipacTikd cwAfva dnuioupyeital katonTpo (KaBpepTng) apyupou (AEyeTal oTnv
ayyAikr; opoloyia “positive silver mirror test”). To kdTtonTpo apyUpou e€ivai AOyw TOU
peTalikoU apyUpou (AgP).

@ 20H° 0
Ph-CH=CH-CHO + 2Ag(NH;), — Ph-CH=CH-CO, NH, + 3NH; + H,0 + 2Ag’}
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(i) MoAAG QuOIkG MPOIOVTA, CUCTATIKA TUNUATWV QUTOV, ONWG GUAWY, avBEwv, Kapnwv
KAn., evioTe napaAayBavovTal and Ta QuTAa Pe anootaén pe udpatuouc (Ped’ udpaTuwy). H
anooTa&n pe udpaTpoucg sival n andoTagn Pe vepd MIAGC EVWONG N €VOC HiYMATOC Opyavikmv
EVOOEWV adIaAUTwWV o€ vepo. Ta piyuata autd (gouv os Bepuokpaacia xaunAoTtepn anod 1o 0.4,
TOU NTNTIKOTEPOU TWV €Ni PEPOUG GUOTATIKWV, €V MPOKEIYEVW Of Bepuokpacia XapnAoTepn
Twv 100°C , To 0.0, ToUu vepoU.

Qc yvwaTov, n apxn otnv onoia BacileTal n andoTagn pe udpaTuoUg eival n €Enc: H oAikn
TAON ATPWV OTA N avaplyVUOMEvVa uypa ivai ion pe To abpoioua TwV TAOEWV aTHWV TWV €N
MEPOUC KaBapwv cuaTaTIKWV. Apd n TAon aTP®V Tou WiyHaTog yiveral ion pe 760 torr kal To
piyua Bpalel os Bepuokpaocia xaunAotepn and Ta o0.(. Tou KaBevog €K TwV CUCTATIKWY,
dnAadr) oe Beppokpacia <100 °C:  PoA= P% + P% . ITnv nepinTwon OUWG TwV
avapiyvuopEvwv uypav 10XUel: PoA= xaP% +xg P% , 8nA. n Tdon atuov eEapTaTal kai and To

YpauHopopIakd kKAaoua.
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20. AvTidpaon Diels-Alder
(7-0&adikukAo[ 2,2,1]enT-5-evo-2,3-eEm-3ikapBoEuAikOG avudpiTng)
CsHeO4, M.B. = 166.13, 0.T. = 125°C

AvTidpaon: Mepikukhikn avTidpaon Diels-Alder? (avTidpaon kukAonpoodnkng 4n+2) peTatl

(qoupaviou kal PnAgivikoU avudpitn]

0

0 0] O H
/
oy - A4S - A
~
H O
O O O
e&w-mpoidv £VO0-TTPOTIOV

(dev amopovaveTaL)

Mnxaviouog:
2N — FRI D
NS \ﬁ
0 _ﬁ‘//O o_
5o~ [ -
(0] L o

eE®-poidv

AvTidpaoTipia:

poupavio (M.B. = 68.08, 0.1. = 31-32°C, d = 0.94 g/ml)
MNA€ivikoc avudpitng (M.B. = 98.05, 0.1. = 56°C, 0.C. = 197-199°C)
1,4-0108avio (0.¢. = 100-102°C, d = 1.03 g/ml),

dlaiBulaiBepag (o0.¢. = 35°C, d = 0.71 g/ml)

M£6080¢ NapacKeUNG:

> @iaAkn Twv 100 ml @épovrar 5 g (51 mmol) kovioroinuévou pNAgivikou avudpitn,
diaAlovtar oe 12-15 ml 1,4-diofaviou™ kai npooTiBetal und avadeuon 4 ml (56 mmol)
Qoupaviou (eEaipeTikd NTNTIKO). H @IAAN NwuaTieTal KaAG kal a@riveTal Ot npepia o€

Beppokpaocia dwpatiou® eni 24 Gpeg To AiydTEPO.
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To anoBal\opevo KpuoTaAAIKO npoidv dindeitar und kevd, eknAUveral pe OiaiBuAaiBEpa
(2% 15 ml) kar Enpaiverar oTov nNOPO. GUAACTETal 0 KAEIOTO OoXEIO, TUXOV Uypacia udpoAUel
Tov avudpiTn NPOG To avTioToIXo dIKapBOEUAIKO OEU.

Ynohoyiote Tnv anodoon (%), NepiypAWTe KPUOTAAAIKI) HOPQ Kal XpwUa, HETPHOTE HE

akpiBeia To 0.T. ka1 kataypayTe Ta ¢paopara IR, *H NMR kai MS Tou npoiovToc,

Naparnpnosig:

(1) Xpnowgonoieital, ouvndweg, €vac adpavic dIaAUTNG N kaboAou diaAuTnG, epdoov Ta
avTidpacTnpia (diEvio Kal DIEVIOPIAD), gival HETAEU Toug SIAAUTA

(2) TevikoTtepa, oTic Diels-Alder avTidpdoeic, epyaldopacTe oTn  XaunAoTepn OuvaTn
Beppokpacia, apou KATa kavova Pe BEpuavaon Ta npoidvra Twv avTidpdoswy PYETATPENOVTAI

€K VEOU, HEOW MIag retro Diels- Alder avTidpaong, oTa apxikd avTidpwvTa.

Ene&nynosig:

(i) H Diels-Alder avTidpaon eivar pia Gepuikn avTidpaon [4+2] kukAonpooBrkng, kata Tnv
ornoia dUo popia, éva culuyiakd dEvio (4n NAekTPOvIa) kal éva JIeVIOPIAO (2N nAekTpoOvIa),
ugioTavTal NpoodnRKn NPoG OXNUATIOPO €VOC KUKAIKOU MPOiovToC. ANOTEAEI Hia OTEPEOEIDIKN
KAl TOMOEKAEKTIKI oUyXpovn avTidpacn, Katd Tnv onoia Td M-HOPIaKA TPOXIAKA TwV
avTIdOPWVTWV HETATPENOVTAI OE HOPIAKA TPOXIAKA TOU NPoiOvToG OE €&va WOVO Brda, Xwpic TN

Xprion KataAuTn. Zuvnlwc, AauPBaveralr To KIVNTIKG €UVOOUPEVO €vdo-Npoidv, niBavoTaTa

AOYW TWV EUVOIKWV S-aAMNAEMIOPACEWY TWV HOPIaKWY TPOXIGKWV OTN WETABATIKN KATAoTAoN.
H Diels-Alder avtidpaon, OJw¢ Twv Qoupaviwv, wc dleviwv, PE Ta OleviOPIAa Oivel To

Bepuoduvapikd oTabepoTepo  €Ew-npoidv. TO KIVATIKA €UVOOUMEVO €vOO-MPOidV  HOAIG

oxnuarioTei ugioTaTtal eUkoAa pia retro Diels-Alder avTidpaon npog enavacXnuUaTiopd Twv

apxIKWV OUCIWV, CUVENKG ONAvia NapaTnpeiTal TG CUVOETIKEG NOPEIEC,
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21a. 1,1-Aipaivuro-1-nevravoAn Kai

21B. 1,1-Aipaivulo-1-nevTEvio

(CeHs)zC(OH)(CH2)3CH3, (MB= 24034, O0.T.= OC)

(CeHs),CCH(CH,),CHs, (M.B.= 222.33, 0.T.= °C)

AvTI3pACEIG:
() Mapaoeun avTidpaoTnpiou Grignard,
(i) (ii) npoodnkn avTidpacTnpiou Grignard o keTOVN kal udpdAUCN G aAkoOAn,
(iii) (iii) apudaTwan aAkoOANG O AAKEVIO.
évvdpog Et,O
(1)) n-BuBr + Mg —— > »n-BuMgBr

1. &vvdpog Et,O

ii) n-BuMgBr + Ph,CO >  Ph,C(OH)Bu”
(i1) g 2 2. H,0 »C(OH)
H,S0,
(iit) Ph,C(OH)Bu” —> Ph,C=CHP" + H,0
100°C
Mnxaviouog:

8! . évvdpoc Et,O o +
/\/\B ) F Mg —— - /\/\MgBr

T

_l Ph,CO

(0H2 OH H,0 O OMgBr
-

—HZO

r‘A
(. —
c
© e — + HA
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AvTidpaoTipia:

n-BouTuhoBpwidio (M.B. = 137.02, 0.7 = 100-104°C, d = 1.276 g/ml, n3 = 1.439)
pnvioparta payvnoiou (M.B. = 24.31)

Bevlogaivovn (M.B. = 182.22, 0.1. = 47.9°C)

avudpog diaiBulaiBEpag (epnopiou) w¢ dIaAUTNG avTidpaonc Kal EKXUAIONG

95.5% aiBavoAn wg diaAlTnG avakpuaTAAwong

BeIkO payvnolo 1 BeIko vaTpIo WG ENpavTika péoa

5% wt/v udaTikd diaAupa 0§ vou avBpakikou vaTpiou yia ekxUAION

nukvo (95-98%) B<Ikod 0EU yia oEUvion

M£0050¢ NapaACKEUNC:

() Mapaoxeun n-PoutuAouayvnorofpwuioou

>e TpiAaiyn ogaipikiy @IaAn Twv 100 ml, npooapuoleTal KABETOC WPUKTAPAC, EPODIACUEVOC HE
owAnva &npavong CaCl,, kal oTayovoueTpiko Xwvi, @epovtal 0.61g (25 mmol) pnviopata
&npou payvnoiou kai 25 ml avudpou Et,0. >To oTayovoueTpikd Xwvi pEpovTal 2.06 g (15
mmol) r-BoutuhoBpwidiou o 10 ml avudpou Et,O kal npoaTiBevTal pePIKEG oTayOVEG auToU
Tou OIGAUMATOC o PIAAn und évrovn payvnTikn avadsuon (Xpron payvnTikoUu avadeuTnpa).
H avadeuon ouveyileTal €éwc O0Tou napatnenBei Anio¢ Bpacudc Tou dIAAUTN. € KAMOIEG
NEPINTWOEIC, €AV auTO Oev ouPPBel auBopunTa, NpooTiBevTal AlyeC akoupn oTayovec and To
OldAupPa ToU OTAYOVOUETPIKOU XwvIoU kal Bepuaiveral Aiyo eEwTepika n ¢iaAn (Ue Ta xEpia n
ME €va Beppd udPOAOUTPO) N NpoaTiBevTal Aiyol KOKKOI 1wdiou. uvexileTal n npooBrkn Tou
aiBepikoU dIaAUPATOC TOU /+BOUTUAOBPWHISIOU KATA OTAYOVEC KAl JE TETOIO TPOMO, WAOTE vd
dlatnpeital Anio¢ o Bpacuog Tou diIaAUPATOC TNG avTidpaong, evw To Payvioio dIaAUETal.
‘'OTav ohokAnpwOei n npoabrkn To didAupa Bepuaiveral péxpl Bpaopou Ye enavappon (~50°C
€EWTEPIKA), yia ~ 0.5-1 wpa.

(ii) Mapaoxeun 1,1-01paivulro-1-nevravoing

'OTav n ouvBeon Tou opyavopayvnolakoU oAokANpwOsi, n @IaAn wuxeTal, oTnv apxn ot
Bepuokpacia nepiBAiovTog kal Petd oTtouc 0°C. ANOG TO OTAYOVOUETPIKO Xwvi npooTiBeTal
apyd didAupa 2.73 g (15 mmol) Bevlopaivovng oe 10 ml avudpou Et,0. KaTta Tn didpkeia Tng
npoaBnkng Tou OlaAUWaTog TnG PBevlopaivovng To Odlauyec OIAAUMA ViveETal YAAAKTWOEC.
KaToniv, To piyga Tne avTtidpaonc pEPeTal €k véou o€ Bpaopd pe enavappor) (~50°C), yia ~1
wpa, ondTe n PIaAn WuxeTal, apxika o Beppokpacia dwaTiou kal oTrn ouvexela aToug 0°C.
Ano TO oTayovoMETPIKO Xwvi npoaTiBevtal 0.54 ml H,O (30 mmol), 2 popég, kaBs popd anod
0.27 mL oToug 0°C kai peooAdaBnon 0.5 wpag BpacuoUu. MeTd Tnv npoodnkn Tou H,O, To
OidAupa eival S1auyeg kal undpxel Aeuko ifnua nou kataBuBileTal oTov Nudueva i enikoAAdTal
OTa TOIXWHATA TNG PIGANG. To unepkeipevo alBepiko diGAuPa anoxUVETAl O KWVIKN QIAAn Kal
To ifnua eknAUveTal Pe 10 ml Et,O (evaAakTIka yiverar dindnon os xwvi Blchner kai €éknAuaon

Tou IZAMATIC PE MIKPR noooTnTa Et,0). H aiBepikn oTIBAda PeTapEpeTal o dIAXWPIOTIKN
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xoavn kai eknAUveral Ye kopeopevo diaAupa NaCl (2x25 ml) Enpaivetal ye MgSO,4 1} Na,SO4
kail dinBeital ge npoluyiopEvn oPaipikh GIaAn. O dIaAUTNG anopakpUVETAl OTOV NEPIOTPOPIKO
€EATUIOTNPA, EV® TO MPOIOV MoU MNpokUNTel, ouvnOwe oTeped, {uyileTal kal unohoyileTal n
anodoaon. AvakpuoTaAlwveTal anoé 95.5% EtOH.

YnoMoyioTe Tnv anddoon (%), NeplypAwTe KPUOTAAAIKR) HOP®r Kal XpWHad, WETPAOTE HE
akpiPeia To 0.T. ka1 kataypayTe Ta ¢aopata IR, *H NMR kai MS Tou npoidvToc.

(iii) MMapaoxeuvrj 1,1-01parvulo-1-nevreviov

>e o@aipikn QIAAn, podiaouévn PE KABETO WUKTHPA TonoBeTeiTal n emiBupnTn nocotTnTa 1 g
(4.1 mmol) 1,1-dipaivuro-1-nevtavoAng kai npooTiBevral 2-3 OTAYyOVEG I0XUPOU OEEOG
(H,S0,). To piyua Bspuaiveral aTouc 100°C und avadeuon yia 30-60 Aentd. Katd To didoTnua
auTtd orayovidia H,O, spgavifovral oTnv enipaveia Tou PiygaToc TnG avTidpaonc. MeTa tnv
ohokAfpwaon TnG avTidpaonc To Miyda napalauPBaverar pe Et,O kai n opyavikn ¢aon
eknAUveTal pia @opd pe 10 ml udaTtikoU diaAupaTtog 5% wt/v NaHCOs. AkohouBei Efpavan
TNG Opyavikng @acng Me avudpo Na,SO4 dINONnon Tou EnpavTikoU Kal anopakpuvaon Tou
OlaAUTN oTov nePIOTPOPIKO €EATHIOTNPA. TO AAKEVIO MApapével oTn @IAAn, ouvndwe wg
oTePed, €V O NEPAITEPW KaBAPIOPOG TOU YIVETaI €ITE YE AvaKpUOTAAWON ano €&avio n
neTpeAdikd aibepa, eite pe xpwpatoypagia otnAng (oidika) pe d1IaAlTn ékAouong €€avio n
neTpehaikd aibépa.

YnoMoyioTe Tnv anddoon (%), NeplypAwTe KPUOTAAAIKR) HOP®N Kal XpWHad, HETPRAOTE HE

akpiPeia To 0.T. ka1 kataypayTe Ta ¢aopara IR, *H NMR kai MS Tou npoidvToc.

NapaTnpnosic:

EpWTNOEIC:
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22. AvTidpaon Wittig (aAata pwogoviou, pwopopavia kai npoiovra Wittig)

(Tpipaivulopwo@popavulidevo )-oEIkOG HEOBUAEDTEPAG,
2-(TpIPaIVUAO-PWOoPOopavulidevo)-nponavoikog HEBUAEaTEPaG,
2-( E/ 2)-3-paivuhakpuAIKOG HEOUAEOTEPAG Kal

2-( E)-2-peBulo-3-paivuhakpUAIKOG HEBUAEOTEPAG

Bpwpidio Tou peBofukapBovulopebuAoTpipaivulopwagoviou, Cr1H,BrO,P, M.B. = 415.26.
Bpwpidio Tou 1-puebofukapBovuroaiBuloTpipaivulopwapoviou, CpH»,BrO,P, M.B. =
429.28

(TpipaivulopwoPopavulidevo)ogikoc pebuleaTtépac, Cy1Hi90,P, M.B. = 334.34.
2-(Tpipaivulopwopopavulidevo)nponavoikoc peBuleaTepacg, CyyH,;0,P, M.B. = 348.37.

2( £ 2)-3-paivulakpulikodg pebuheaTépac, CioHig0,, M.B. = 162.18.
2(F)-2-pgburo-3-pavuhakpuAIkog pebuleaTepac, Ci1H1,0,, M.B. = 176.21.

AvTIOpACEIG:

(i) Napaokeun PWoPOVIAK®Y aAaT®WV anod TPIPAIVUAOPWOPIVN Kal a-BPWHOECTEPEC,

(i) napaokeur; aTabeponoinuévawv UAIBIWV TOU Guo@OpoU anod pwo@oviakd aAaTta napouacia
Baong,

(iii) avTidpaon Wittig otaBeponoinuevav UAISIwV Tou pwopdpou pe BevlaAdeudn npog a,B-

aKOPEDTOUG EOTEPEC.

(i)
0 O
TOAOVOALO .
B ® /—4 Bpouido Tov pehov-
r\)J\OMe * PPhs 120°C Ph,;P OMe  kapPovvro-
op pebviotprpatvoro-
T POo@oviov
0 Me, O N 110
0MoLOMO Bpopidio Tov 1-peBo&u-kappfovvroatBuiro-
Br\HJ\OM + PPh, - ® > 2 TPLPOVOAO-POCPOVIOL
€ 120°C Ph3P OMe

Me OBr

(if)
O H O
@ 10% vdat. NaOH TPIPATVOAOPMGPOPOVOMSEVO-
Ph;P OMe - P> ZOM o&uog pebuieatépag
e
OBr ’
Me O M
0 €
10% vdaz. NaOH= 2-(TPLPOVOAOPOGPOPAVOALOEVO)-

Ph,;P OMe TPOTAVOTKOC HeBuiectépal

3 PhyP OMe p GH pag

OBr
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(iii)

0]
H (0]
PhCH—O> Ph OM 2(E/Z)-3-povorakpoiikdg
€ gbvieotépa
Phs? OMe CH,Cl,, 50°C i w pas
M 0 )
) ﬂ, P OMe (E)-2-peboro-3-patvul-
OKPLAKOC peBvAectépar
Ph,? OMe CH,Cly, 50°C Me PUALKOG HEVVALOTEPAG
>97%
Mnxaviouog:
- u o0
0
} 7> é H 0 Ph
H O phcHO PhsP = OMe . OMe
—_— —_— Ph3P OMe -POPh
\ 3 H
Ph3P OMe CH2C12, 50°C O. H O Ph
Y E/Z-copepn
L Ph _
™ Me 0O
/>J I< Me 0 N
Me o PhCHO Ph;P OMe Ph OMe
— ‘> == Phyk N\ OMe -POPh, Me ,
Ph;P OMe CHyC,, 50°C OYH g Ph >97% E-100uepés
L Ph
Enionyavoeic:

Mpoooxn! O PBpwUOEIKOC WeBUAECTEPAC kal O 2-BpwHONPonavoikoc WeBUAeoTEPAC eival
DaKPUYOVEG EVIWOEIG KAl N XPron TOUG NpENEI va YiVETal JE0A O anaywyo-£0Tid.

AvTidpaoTipia:
2-BpwHo&IkoG peBuleaTepac 97% (M.B. = 152.97, 0.¢. = 51-52°C/15 mm Hg, d = 1.616 g/m,

np = 1.458)

3-Bpwponponavoikog pebuleaTtépag 98% (M.B. = 167.00, 0.0. = 51°C/19 mm Hg, d = 1.497
g/ml, ny = 1.451)

TPIPAIvUAOPWaPivn 99% M.B. = 262.29, o0.T. = 79-81°C)

BevZadelion (M.B. = 106.12, 0.0, = 178-179°C, d = 1.045 g/ml, nj = 1.545)

10% wt/v udaTikod udpo&eidio Tou vaTpiou (2.5 N)

ToAouoAio (0.Z. = 110°C) wg diaAUTNC avTidpaong
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dixAwpopedavio (0.2, = 39.8-40 °C) wc diaAlTng ekxUAIONG

avudpo BeIko VATPIO WCE ENPAVTIKO

(i) Mapaoxeun pwopoviakwv aAdrov

>e oeaipikn @IAAn 250 mL £@odiaopévn PE KABETO WUKTNPA Nou (PEPEI ENPAVTIKO CWARva,
npootiBevTtal 7.65g (4.73mL, 50 mmol) 2-Bpwpo&ikou pebuleoTepa 1 8.35g (5.58 mL, 50
mmol) 3-Bpwponponavoikolu peBuleoTeépa, 13.88g (55 mmol) Tpipaivulopwoivng, kar 150
mL avudpou ToAouoAiou kai To dIGAuPa pEpeTal o Bpaopo (120°C). ZuvnBwg, PeTa ano 1-2
WPEC Bpaopou apyxilel va oxnuaTideTal éva Aeukd oTeped O AenTr dlacnopd, evw PETA Ano
nepinou 10-12 wpec oAokAnpwveTal n avtidpaon. To piyya Tng avTidpaong WuxeTalr os
Beppokpacia dwyatiou, To aAag dinbeital uno kevo BpUonG, ekNAUVETAl 2-3 QOPEG HE BEPUO
ToAOUOAIO, YIO va anopakpuvBei n nepioosia TPIPAIVUAOPWOPIVNG, Kal EnpaiveTal €iTe aTov
aépa, €ite ot avrthia uywnAoU kevoU. YnohoyioTe Tnv anddoon (%) kai nepypayTe
KPUOTAAAIKN Hop®n kal xpwua (ouvnBwe To aAag ewoguwviou AAUBAVETAl NOCOTIKA) TWV
alatwv Bowwidio Tou peBoéukapBovulouebuloTpipaivulopwopoviou Kal LBowidio Tou 1-

LeBoéukapBovuloarBuloToipaivulopwopoviou, avtioTolxa.

(ii) Mapaoxeun pwopopaviwv-oTabeponoinuevwv UAIdiwV TOU PwoPopou

'ONN n  noootnTa Tou d4AatoC, Tou Bpwuidiou Tou  peBoEukapPBovulopedulo-
TpIpaivuhopwopoviou 1N Tou PBpwuidiou Tou  1-peBofukapBovuloalBuAoTpIPaIVUAO-
(PWOPOVIOU (PEPETAl OE KWVIKN @IAGAN kai digAUeTal oTnv napaitntn noootnta H,O. Eav
napatnenBei 6T napapével adiGAUTO OTepPEd, TOTE AQUTO aAMoOPakpUveTal Pe dINBnon. =To
dlauyec udaTiko diaAupa npoaTiBeTal apyd kai ue avadeuon 10% wt/v udaTikd NaOH péxpl va
yivel aAkahikd (pH = 10-11). Kata Tnv aAkalonoinon oxnuaTileTal €va ehagpd KiTpivo
BoAwpa. Karoniv, n udatikn ¢gaon skxuAiletal pe CH,Cl, (330 mL) kal Ta evwpéva opyavikd
ekxuAiopyata E&npaivovrar pe avudpo Na,SO4. Metd Tnv dinBnon Tou E&npavrikou,
anopakpuvan Tou dIaAUTN oTov MEPIoTPOPIKO €EaTHIOTPA Kal ERpavaon o€ avTAia uywnAoU
KEVOU, GUAEYETAI TO QVTIOTOIXO NPOIOV, O TRIPAIVUAOPWOPopavulIdevo )Joéikog LEBUAETTEPAG
1 0 2-(TpIpavudopwopopavuAidevo )-ripornavoikog LeBUAETTEPAG.

YnoMoyioTe Tnv anddoon (%), NeplypAwTe KPUOTAAAIKR) HOP®Pr Kal XpWHd, HETPAOTE HE

akpipeia To 0.T. ka1 kataypayTe Ta ¢aopara IR, *H NMR kar MS Twv npoiovTwv.

(iii) Mapaoxeun Twv a,B-aKOpPeoTWV EOTEPWV ano ta uAidia

>e OiAaiun o@aipikr] QIaAn @odiaopévn Pe KABeTo WukTnpa (I O AQUTOKAEIOTO OWANVa HE
BaABida rotaflo), Tonobereital 6.7g (20 mmol) TPIPAIVUAOPWTPOPAVUAIDEVO)OEIKOU
MeBuAeaTepa 1y 7g (20 mmol) 3-(Tpipaivulopwaopopavulidevo)nponavoikol PeBUAeoTEpa Ta
onoia diaAUovTal og 20 ml avudpo CH,Cl,. >To didAupa npoaoTiBeTal 1.7 mL (40 mmol, 50%

nepiooeia) BevlaAdelidong kal To piyua @épetal o Bpaoud yvia 12 wpec. ‘EvOsiEn yia Tov
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TEPMATIOUO TNG avTidpaong gival n JETABOAr ToU XpWHATOC Tou SIaAUNATOC ano KagE-KiTpIvo
oc Aapnepd kiTpivo. MeTd TO nEpag Tng avridpaong o OJiaAlTnNG anopakpuveTal OTov
NEPIOTPOPIKO €EATHIOTAPA Kal, aKOAOUBWC, Ta MpoiovTta 0 2(E/2)-3-paivudakpulikog
Lebuleorepac N 0 2(E)-2-uebulo-3-paivulakpuldikos peBulsoTepag, avTioToixa, AauBavovrai
ME anooTaén unod Kevo TOU evanouesivavrtog unoAesippatoc. H anddoon Twv Twv q,B-
aKOPeOTWV E0TEPWV €ival ouviBwg 40-50%.

YnoAoyioTe Tnv anddoon (%), NeplypAWTE KPUOTAAAIKR) HOP®I Kal XPWHA, HETPNOTE ME

akpipeia To 0.T. kAl kataypayTe Ta ¢aopara IR, *H NMR kai MS Twv npoiovTwv.

MNapaTnpnosic:

EpWTNOEIC:
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23. AipaivulopedavoAn (BevludpoAn)
Ci3H120, M.B. = 184.23, 0.1. = 69°C, 0.¢. = 297-298°C
AvTidpaon: Avaywyr KeTovng Npoc aAkooAn (Ue vaTpio Bopoldpidio)
®o  C,H;OH ® © HClL H,0

4Ph2CO + NaBH4 —_— 4Ph2CHOH + Na(OC2H5)4B —_—

4Ph,CHOH + B(OH); + 4C,H,OH + NaCl

Mnxaviouog:

Ph o ®
Ph, O~
>:( . >< H | H;B—0C,HsNa

Ph Ph_ O- ) ®
>:(0 — >< H o H,BOC,Hs), Na
PH| ¢ P H

Ph
Ph, O-— o ®
>:C) — X H . HB(OC,H,); Na
{4 P’ H

h -
P>:(' - Ph><0 H %(OC2H5)4 Na®

AvTidpaoTipia:

Bevlopaivovn (M.B. = 182.22, 0.1. = 48°C)

vaTpio Bopoiidpidio (M.B. = 37.83)

95.5% aiBavoin (M.B. = 46.07, 0.C. = 78°C, d = 0.80 g/ml)

nukvo (36-37% wt/v) udpoxAwpiko ol (M.B. = 36.5,d = 1.20 g/ml)
neTpeAdikoc aiBépag (0.0, = 40-60°C) kai e€avio (0.0. = 69°C)
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Mé£6030G NapaoKeUNG:
Ye @IaAn Twv 100 ml @épovrar 0.8 g (4.39 mmol) Beviopaivovng? kar 10 ml EtOH.®

MapaMnAa Quyilovrar 1.79 g (47.6 mmol) NaBH,®), ¢@épovral oe notnpdki Twv 50 ml,
OlahuovTtal o 3 ml nayovepo kai npooTiBeTal ge mnéra oTaydnv Kalr unod avadeuon oTo
Ol1dAupa Tng Bevlopaivovng (~15 Aentd). MeTa@ Tnv oAokANpwon TnG Npoodnikng, aghiveral
aMa ~30 Aenta kar akohouBw¢ anoyUveTal (oTov anaywyo) oe ahho notnpl Twv 100 ml, nou
nepixel 2 ml (24 mmol) nukvod HCI® kar 20-25 ml naydvepo. IxnuatiCetar Aeukd idnua
npoiovTog, To onoio dindeiTal kal eknAUveTal Pe vepd. A@rvetal Aiyn wpa va &npavbei aTo
Kevo. AkoAoUBwG avakpuoTalwveTal and neTpeAdikd ailbepa (0.0, = 40-60°C) ) Eavio. lNa
va €EakpiBwBei N kaBapOTNTA TOU AVAKPUOTAAWHEVOU MPOIOVTOC YivVETal XpwlaToypagia
Aentnc omiBadac (TLC) oe piyua diaAuTwv avanTtuéng ofiko alBuAeoTEpa/neTpeAdikd aiBEpa
(1:9). H eppavion Twv knAdwv yiveTral Pe Auxvia unepindoug pwTog oTta 254 nm, o€ Baapo
ME aTPOUC Iwdiou 1 wekaouo kai Bepuavon pe 30% nukvou H,SO4 o EtOH.

YnoAoyioTe Tnv anodoon (%), METPAOTE PE akpiBeia To 0., kal KaTaypaywTe Ta ¢pacyara IR,

'H NMR ka1 MS Tou npoidvToc,.

MNaparTnpnosig:
(1) ©a pnopouoe, avTi TNG Bevlopaivovng, va Yivel avaywyr Tng akeTopaivovng npog tnv 1-
paivuloaiBavoin [PhCH(OH)CHs]
(2) Eniong, avTti aiBavoAng wg SiaAlTnG Ynopei va xpnaoiponoindei iconponavoAn.
(3) To Bopoiidpidio Tou vaTpiou xpnoiponolsital o dekanAdoia nepioosia yiati avridopa apya
kata Tn didpkeia TnG avaywyng pe H,O kal EtOH. Ztnv avTidpaon autr] eAeuBepwveTal Kal
a€pIo UdPOYOVO.

NaBH, + 4H,0 — 4H, + NaB(OH), — NaOH + H;BO;

NaBH, + 4EtOH — 4H, + NaB(OEt),

(4) To HCl kataoTpépel Tnv nepioosia NaBH, apéowc, pe £kAuon H,1 (Dpoooxr UMAEKTO!).

Eniong udpoAuel Ta akko&uBopavia npog NaCl, B(OH) 5 kar EtOH.

NaBH, + 3H,0 + HCl — 4H, + NaCl + H3BO;

NaBH;(OEt) + 3H,0 + HCl — 3H, + NaCl + H;BO; + EtOH
NaBH,(OEt), + 3H,0 + HCl — 2H, + NaCl + H;BO; + 2EtOH
NaBH(OEt); + 3H,0 + HCl — H, + NaCl + H3BO; + 3EtOH

NaB(OEt), + 3H,0 + HCl — NaCl + H;BO; + 4EtOH
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24. Bev{uhoxAwpidio

C,H,Cl, M.B. = 126.59, 0.T. = 69°C, 0.7, = 179-181°C

AvTidpaon: PiJkr-aAucwTr a\oyovwan ahkavionv

AIBN, A
PhCH; + SO,Cl, —— PhCH,CI + SO, + HCI

Mnxaviouog:
Me<__Me Me-___.Me
NC. cH Cy
Me\ONQﬁ)C/ 3 @ l% - I + N+
AN Me A ||| G ?
Me CN 2 )
AIBN,
alwducsofovtupovitpilio
Me<___Me Me<__Me
\I . \”) (1D) Me\ Me
c% - & + SO,Cl, —» X+ 80,
Il 3 I|4) NC Cl
N N-
(IIT)

'SO,C1 —> SO0, + CI'
1V)
CI' + PhMe —— PhCH, + HCI

s
PhCH, + SO,Cl, W, PhCH,Cl + SO, + CI’

VI
2PhCH, Q» PhCH,CH,Ph (mBavo mopampoiov)

(VID)
PhCH,” + CI' —— PhCH,CI

(I-111) = exxivyon, (IV-V) = diadoon, (VI-VII) = tepuotionos

Enionpavoeiq:

Mpoooxr)! EvnuepwOeiTe yia TNV €niKIVOUVOTNTA KAl TOUC KAVOVEG UYIEIVAG Kal aopaioug
€pyaociac Ye Ta avTidpacTnpid ToU NEIPAPaToc. Na EXeTe NANPN yvwon Twv XapakTnpiodov R
(risk) kai S (safety) Twv avTidpaoTnpiwy kai Tou NPOIOGVTOC.

Mpoooxn! To alwdicoBouTupoviTpidio (AIBN) éxel eKPNKTIKEG IOIOTNTEG. ZTOUC (POITNTEG
diaTiBeTal o€ pIkpd PIaAidIo Nou NePIEXEl Jovo ~ 1 g).

Mpoooxr)! To gouhpoupuloxAwpidio (SO,Cl,) sival ToEIkO Kal EpEBITTIKO.

Mpoooxn! Ta BevluhoxAwpidia epeBifouv Ta PdaTia kai To Oéppa.
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AvTidpaoTipia:

ToAoudAio (M.B. = 92.17, 6.C. = 110-111°C, d = 0.87 g/ml)
ogouApoupuloxAwpidio (M.B. = 134.97, 0.C. = 68-70°C, d = 1.67 g/ml)
alwdiooBouTupoviTpidio (M.B. = 164.21, o.1. = 103-105°C)

M£6080¢ NapacKeUNG:

TAUGT. COMVOG € oQaipikn QIGAN €QOdIaOPEV ME KABETO WUKTAPA
npooTievrar 11.1 g (0.12 mol) Tohouohiou (oTOV
anaywyo). XTnv €800 TOU WUKTHPA CUVOELETAl Wia (IAAn
éknAuong (kevr)) w¢ nayida, yia Adyouc aogalesiac oe
NePINTWON avappoPnong Kal &v oeipd Mia deUTepn Mou
nepiéxel O1aAupa NaHCOs yia Tnv €EoudeTEPWON TOU agpiou

HCl kar Tou SO, nou ekAUovTal katd TNV avTidpaon. XTo

ToAouoAio npoaTiBevTtal 13.5 g (0.1 mol) SO,Cl, ye minéra
kai Aiyo AIBN (nepinou 0.1 g = 0.0006 mol). To piyua
BepuaiveTal péxpl BpaopoU onoTe kal Eekivael pia noAU €vrovn avTidpaon pe €khuon SO,
(ouvioTdTal va undpyel €ToiHo Nayovepo yia evdexouevn avaykn Yueng yia emiBpaduvon Tng
avTidpaong). H avTidpaon (Bpaouog) oAokAnpwveTal o nepinou 1 wpa (Un NEPAITEPW EKAUGN
S0O,). Metd TO TENOC TNG avTidOpAoNG, N OUCKEUR HETATPEMETAI OE AMOOTAKTIKN KAl
anooTaletal n nepioosia SO,CLY? (0.0, 68-70°C), eved TO MNpPOIdV MOU MEPIEXETAI OTO
unoAeiyya  anootaletar und  kevd (0. 61°C/10 Torr). Avayevopevn  anodoon
Beviuhoxhwpidiou® nepinou 80%.

YnohoyioTe Tnv anddoon (%) kai kataypayTe Ta paouara IR, *H NMR kar MS Tou npoiévToc.

Naparnpnosig:
(1) To SO,Cl, npooBaMel Ta AINAVTIKA PE OUVENEID va UNApXel KivOUvog va KOARoouv Ta
€0JUpiopara.
(2) H nepioosia SO,Cl,, nou anooTaybnke, KATACTPEPETAI PEOW UOPOAUONG WE TNV NPOCONKN
MIKpWV MOCOTATWY TOU OTO vepO (OTov enaywyd, €vrovn avTtidpaon) Kal OTn OUVEXEID
e€oudeTepwon pe diaAupa NaOH.

so,Cl, + H,0 — H,S0, + 2HCI
(3) YnoAeipypaTa Bevluhoxhwpidinv katacTpé@ovtal o diaAupa CH3OH oe udaTiko didAupa

NH; (oTov anaywyo).

BiBAioypagia:
ORGANIKUM, 19" 'Ekdoon, Johann Ambrosius Barth Verlag, Asipia (Fepuavia), 1993, oeA.
173.

170



25. MpooTacia kapBovulAiou-ZXNHATIOHOG AKETAANG
(O&IkOG 2-(2-peBuUANO-1,3-31050Aav-2-uAo)-aiBuAeoTEPAC)

CgH1404, M.B. = 174.19, 0.C. = 135°C/50 mmHg

AvTidpaon: MpooTacia keTovikoU kapBovuliou®

o HO OH, H", A o O
)J\/C02Et . 2 > ></
Me Mé¢ CO,Et

Mnxaviouog:

H® HO\\\ oH
" w(
0 ©) o)

¢ HO_ Oy 20
COEt =—= copt =—= H ><_
Me 3 Me></ 2 Mg CO,Et

H-0: OH
—/ +H20“ 0

\ ©)
4 (\(O g\
M CO,Et H™ Me 2 MGA/COZEt

0__0O
Mex/cozEt

AvTidpaoTipia:
akeToEIkOG alBuheaTépag (M.B. = 130.14, 0.¢. = 180.8°C, d = 1.021 g/ml)

aibavo-1,2-810An (aiBulevoyAukdAn) (M.B. 62.07, 0. = 197.3°C, d = 1.113 g/ml)
Hovolidpo p-ToAouologoulpovikd o&U (kataAutng) (M.B. = 172.20, o.(. = 103-106°C)
ToAoUOAIO (0.0, = 110-111°C)

10% w/v udaTikO udpoEeidio Tou vaTpiou

avudpo avepakiko Kahio

M£0050¢ NapaACKEUNC:

>e (novoAhaiun) o@aipikn @IaAn Twv 100 ml npooTiBevrar 12.7 ml (13.0 g, 100 mmol)
akeTOEIKOG alBuleoTépag, 5.8 ml (6.5 g, 105 mmol) aiBavo-1,2-010An, 0.05 g p

TOAOUOAOGOUAQOVIKO 08U, 50 ml ToAouoOAlo, payvnTaki i kal Aiyeg néTpeg Bpacpol Kal

171



npoopudleTal ouokeury Dean and Stark. To piyda Oeppaivetal oto onueio Bpacpol vyia
nepinou 45 AenTd, PEXP! va oTaPAThosl  cUANOYI VEPOU OTN OUCKEUN. AKOAOUBWG TO Hiyua
NG avTidpaong WuxeTal PEXP! Beppokpacia dwuaTiou, YETAPEPETAl O JIAXWPIOTIKA Xoavn,
ekxUAiCeTal pe 15 ml 10% w/v udaTiko diaAupa NaOH kai oTn ouvexela Pe vepo (2x20 ml).
MeTa Tnv &npavon TnS opyavikng ¢aonc pe K,COs, To EnpavTikd dindeital kar o diaAlTng
€€aTpileTal oTOV NEPIOTPOPIKO €EATHIOTNAPA. To UNOAEIMUA UNOKEITAI O anAr andoTa&n uno
kevo. MeTprioTe To akpIBEG 0.0 kal TV niean g€ mm Hg.

YnohoyioTe Thv anddoon (%) kai kataypayTe Ta ¢aouara IR, *H NMR kar MS Tou npoiévToc.

Enegnynosic:

(i) ZTnv avTidpaon auTry nNpooTaTeleTal To kapBovUAIo, n dpacTikr) ouAda TOU AKETOEIKOU
alBuleoTépa woTe va Pnv avridpdoel Ye avTidpaoTrpio Grignard oc endpevo PBrupa. Autod
yivetalr pe xprion aiBavo-1,2-010Ang (aiBuhevoyAukoAng) oe O&ivo nepiBAAov, onoTe
oxnuaTideTal o&Ikog 2-(2-pebulo-1,3-0108oAav-2-ulo)aiBuleaTépag (SnAadr) n alBUAEVOKETAAN

TOU AKETOEIKOU aiBUAeOTEPQ).
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26. AvTidpaon Grignard {2-(2-Me@ulo-1,3-31050Aav-2-uho)-1,1-3ipaivuro-1-
aiéavoAn}
C13H2003, M.B. = 28435, o0.1. =°C

AvTidpaon: (i) napaokeur} opyavopayvnoiakng (opyavopeTaAikng)® évwong, (i) npoodrikn
opyavopayvnolakng évwong (avridpaornpiou Grignard) o< sotépa™

. E'[QO, Iz
(1) Mg + PhBr — PhMgBl”
/ \ 1. PhMgBr, Et,0O Oo. .0
iy  ONA g T
Me></C02Et 2. H,0 Me></kph
Ph
Mnxaviouog:
() Ph—Br: + Mg —> Ph—Bi® + Mg®
ph—3i® — Ph + B
O B
Br: + Mg® ——> BrMg:
) 5O §®
Ph- + BrMg> ——> Ph—MgBr
4y 5 b -EtOMgBr Q0. O
() S PE P - P
M¢ C\\') Me /C\ o @ Me
0: PH GQ:Mg Br Ph
5952
Ph-"MgBr PhMgBr l
MgBr, + H,0 + Ph OMeBr
Mé¢ M¢ Ph
Ph Ph
Emonpavosig:

Mpoooxn)! To BpwuoPevioAio epeBilel Ta paTia kai To dépua.

AvTidpacTipiqa:

(i) M7a v napaokeur} Tou avuAouayvnoioBpwiidiou:.
piviopata payvnoiou (M.B. = 24.3)
avudpoc diaiBuAaiBEpag
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10d10 (1-2 kpuoTaAAol)

BpwpoPevloAio (M.B. = 157.0, 0.¢. =156-158°C, d = 1.495 g/ml)

(i) 1 v npoobrikn avridpaoTnpiou Grignard oToV £0TEQQ:.

0&IkOC 2-(2-peburo-1,3-d10EoAav-2-ulo)aiBuleaTépag (M.B. = 174.19)
qaivulopayvnaoiofpwpidiou

neTpeAdikog aiBépag (0., = 60-80°C) ) e€avio (piyua 1oopepwv) (0.0, = 68-70°C)

M£6050G NapaoKEUNG:
(i) Avridpaoriipio Grignard. lMapaokeur} Tou @aivulouayvijoroBpwuidoiov

TpiAaiun o@aipikiy G1aAn Twv 100 ml, oTayovoueTpikd Xwvi, YukTnpag kal Teflon payvnTaki
Ta onoia ATav og nupiavThpio oTtouc 120°C yia 2 wpec, ouvappoAloyolvTal ypriyopa Kal
OUYXPOVWC TOMoBETEITAI OWANVAC XAwpPIOUXOU AOBECTIOU OTOV WUKTAPA KAl NwUaAta orn
OQaIpIKN] Kal OTO OTAYOVOUETPIKO Xwvi.® TN oaipikny GIGAN @EpovTal ypryopa pnvhouaTa
payvnaoiou 1.35 g (55 mmol), 10 ml diaiBuiaiBépac, 1-2 kpuoTallol 1wdiou Kal To Hiyda
avadeUeTal. 3T OTAYOVOMETPIKN Xodvn TonoBereital 10 ml diaiBulaiBépag kai 7.85 g (50
mmol) BpwuoBevlOAio kal and auTo To didAupa npooTiBevtal Aiyeg oTaydveg oTn oQaipikn.
MoAIc n avTidpaon Grignard apyioel (o ailBepag Bpdlel kal To XpwHa Tou HiyHaTog yiveral
okoUpo), npoaTiBeTal kar ahog ailBEpag (20 ml) oTn oTayovouETPIKA Xodvn Kal cuvexideTal n
Npoodnkn autou Tou JIGAUNATOC OTNV OPAIPIKN HE TETOIO PUBHO MWOTE TO MEPIEXOMEVO TNG
TeheuTaiac va PBpalel opahd. ‘Otav oAokAnpwOei n nNpoodnkn To Wiyua Bepuaiveral UEXPI

Bpaopou yia 10 AenTd kai €nerra Wuyetal otouc 0°C pe nayoAouTpo.

(ii) IMpooBrikn avridpaornpiou Grignard orov ofixko 2-(2-pucbulo-1,3-d10éoAav-2-
Uldo)-aiBuleoTEpa

3TN oQaipikn @IAAn nou nepiEXel To paivulopayvnaiofpwpidio atoug 0°C Tou Nponyounevou
neipaupatog (~50 mmol), TonoBeTeiTal kaBapd OTAYOVOUETPIKO XwVvi We TV idia diadikaaoia kai
oc autd npooTiBetal ypriyopa 4.35 g (25 mmol) ofikog 2-(2-peburo-1,3-Ol0EoAav-2-
uho)aiBuAeoTeépag o 10 ml diaiBuAaiBépa. AkoAouBei nmpoobrikn Aiywv oTayovwv Tou
OlaAUaTOG TOU €0TEPA aAnNd TO OTAYOVOMETPIKO Xwvi oTo avTidpaotnpio Grignard o
oQaipikn @IaAn. H avtidpaon &ekiva oTav apxilel va Bpadlel o aiBépag nou XpwuaTifeTal ykpi-
Ka@e. lMpooTiBeTar oTaydnv O UMOAOINOG £0TEPAC OlATNPWVTAC Tov NMio BPAcuo Tou
OlaiBulaiBépa. To piyua avadeletal emnAgov 30 AenTa oc Bepuokpacia dwATiou Kai oTn
ouvéxela npooTiBeTal o€ auTto 20 ml nayovepo. ‘OTav o nNayog Alwoel P@aviletTal To eAaIDOES
npoiov To onoio diaAueTal Ye Tnv npoadrkn 10 ml diaiBulaiBépa kal avadeuan. O1 dUo PATEI
(vepd-01a1BUAaIBEPAG) PETAPEPOVTAI OE DIAXWPIOTIKN X0avn, N aiBEPIK anopakpUveTal Kai n
udaTikn ekxUAiCeTal pe eminAéov 10 ml diaiBulaiBépa. O1 pACEIC Tou aIBEPa ouVeEVRVOVTAl,

ekxuAifovTal pe 10 ml ahatdvepo kai Enpaivovral (MgS0,). MeTa Tnv ERpavon, To EnpavTiko

174



MEoo dinbeiTal kal o aiBEpag anouakpUVETAl OTOV MEPICTPOPIKO €EATHIOTAPA. To apxikod
eAaimdec unoOAsIYpa  OTEpEONOIEiTAl apyd Kal OTn OUVEXEID aVAKPUOTAAAWVETAl ano
dlaiBulaiBépa.

Ynohoyiote Tnv anodoon (%), NePypAWTE KPUOTAAAIK) HOPPR Kal XpwUd, HETPHOTE HE

akpipeia To 0.T. kal kaTaypawTe Ta eaopara IR, 'H NMR kai MS Tou npoidvToc,

MNaparTnpnosic:
(3) Autr n Oiadikacia ehayioTonolei TNV UNApPEn OTPWUATOC VEPOU OTO €0WTEPIKO (Kal

EEWTEPIKO) TWV YUAAIVWV OUOKEUWV. To vepOd avTidpd He TNV Opyavouayvnoiakn &vwaon

apEOWG PE OXNMATIONO udpoyovavepaka, KaTaoTPEPOVTAG TNV:

RMgX + Hzo —_—> RH + Mg(OH)Z

Ene&nynosic:

(i) O1 opyavoueTaANIKEG EVWOEIG €ival avTiIdOpaoTnpia Tou yevikoUu Tunou RM onou R €ival To
opyavikdé kai M To WETAANIKO TPAMWA TNG &vwong. ‘Exovrag nAekTpoBeTIkO WETAAAO kal
NAEKTPapvnTIKG GvBpaka onuaivel 6TI Ta popla auta eival noAwpéva: RE—M®*. And Ta
METAAa nou €xouv xpnaoigonoinbei aTnv opyavikr) cUvBson To payvrnolo Kai Aiio £xouv Bpel
TNV MEYaAUTEPN €PAPHOYN EVM TO VATPIO Kal TO KAAIO ival NiyoTEPO Xprioiya.

Ta avTIdpaoTnpia TOU opyavouayvnoiou eival yvwoTa w¢ avTidpaotnpia Grignard and Tov
EPEUPETN Toug Tov FaMo Victor Grignard o onoiog é\aBe To BpaBeio Nobel To 1912 yia Tnv
gpyacia auTr). € avTiBeon Pe Ta avTiIdpacTrpia Tou opyavoAiBiou, Ta avridpacTnpia Grignard
gival nio eUKoAa oTn XPRon Toug Kai ouvnBwg dev XpeialovTal TIC AUOTNPEC AVUDPEC GUVONKEG
TwV NpWTWV. Eniong avridpouv, Onw¢ kal Ta avTidpacTrpid Tou opyavoliBiou, wG IoXUPEG
Baoeic kal w¢ nupnvoeIAa. Evac onuavTikog napdyovTac nou eAEyxel TV 8pacTikOTNTA TOUg
gival n 1oopponia Tou¢ oc OlaAUpaTa pe TO OlaAkuAogayvrnoio kal To OIBpwidio Tou

payvnoiou, yvwaoTr) wg lcopponia Schlenk:

MeMgBr =——= Me,Mg + MgBr, + dibdpopa coumroka

H napoucia Tou o&€og kata Lewis MgBr, ata diaAUpaTa Twv avTidpaoTtnpinv Grignard Exel
MeyaAn enidpacn otnv OpacTIKOTNTA TOUG. &€ MOAEC avTIOPACEIC undpXEl OUKNAOKOMOoINon
TOU MgBr, e TO NAEKTPOVIOPIAO, ONWG OTNV MEPINTWON TWV ENOEEIdIWV 1 TwV KApBOVUAIKWV
EVOOEWV. AUTO EMITPENEI TO OXETIKA aoBevec nupnvogiAo avTidpaomplio Grignard va ndpel
MEPOC Og avTIOPACEIG NPOCBNKNG KAl UNokaTaoTaonc HE UPNAEC anodOoEIC.

(i) O1 e0TEPEC Kal O KETOVEC avTIOpoUv gUkoAa We avTidpaoTtnpia Grignard, yia va dwoouv
TPITOTAYEIC AAKOOAEG. Ta va avTiOpAcesl ekAeKTIKG N opAdA TOU £0TEPA TOU OKETOEIKOU
alBuleoTEpa pe avTidpaoTnplo Grignard, npo¢ aAkoOAn, NpEnesl NpwTA n opada Tng KETOVNG

va €xel yETaTpanei atn pn dpaacTikn opada TnG KETAANG (npooraaia).

175



27. 4,4-AipaivuloBouT-3-gv-2-0vn

C16H140, M.B. = 22228, 0.T. = 38°C

AvTidpaon: udpoAuon akeTdAng (amonpooTacia) akoAouBoUuevn and  aeudATWON

ahkodAng®
O. .0 oH 1. mokvo HCL, A M
=
Me></kP h 9 vsato NaHCO; Me Ph
Ph
Mnxaviouog:
[ ® o/ \ VAR ]
O. 0 OH H,” H,0 H/o‘) 0 oH H—O @8
Ph Ph Me OH
Ve A Me Ph
Ph Ph on
‘ AN /T \@
H-0 ¢ O-H H-0  O: n-d p
Me= PH === Me OH — Me OH
H—0: Ph H—0O: Ph ( Ph
@) H=0:
Ph H Ph \. Ph
e S
Mph +H® 0H20 - .
-4 o-u" M = )1\98( + H,0 + H
€ ph -H® Me Ph

AvTidpaoTnpia:

2-(2-peburo-1,3-010E0Aav-2-ulo)-1,1-dipaivuro-1-aiBavoin (akeTahn TPITOTayoUS aAKOOANG)
(M.B. = 284.35)

nukvo (36-37% wt/v) udpoxAwpikho ol (M.B. = 36.5, d = 1.20 g/ml)

aketovn (0.0 = 56°C)

dlaiBuAaiBépac (0., = 35°C)

Kopeopévo udaTikod diaAupa 6&ivou avBpakikoU vaTpiou

Be1kd payvnoio we ENpavTiko YECO

M£6080¢ NapacKeUNG:

>€ povohaiun ogaipikr] giaAn Twv 100 ml nou nepiéxer 1.5 ml vepou, 25 ml akeTovng kai 1 ml
Nnukvou UOPOXAWPIKOU OEEOC MPOCTIOETAI N AKETAAN TNG TPITOTAYOUC aAkooAng 2.84 g (10

mmol) nponyouuevou neipduaroc (napackevaopa 26). To yiyua BepuaiveTal péxpl Bpacuol
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ME KABeTO WUKTHPA yia 1 wpa Kal agrveral va WuxBei. 3To kpUo Hiypa npooTiBeTal 25 ml
VEPO Kal ekxUAICeTal pe diaiBuiaiBépa (315 ml). Ta kAaopaTa Tou aiBEpa ouveVmVOVTAl Kdal
ekyUAiCovTal pe 15 ml kopeopévou udaTikou diahupaTtog NaHCOs kar 15 ml ahatovepou. MeTa
ano &npavon (MgSO,) kai dIBnon Tou &npavTikou, O aIBEPAc anopakpUVETAl OTOV
NePICTPOPIKO  €EaTpioTnpad. 'Eva Tunua Tou unoAsipgatoc (0.4 g) kaBapileTar pe
Xpwparoypagia oTnAng xpnoihonoiwvrac wg UAIKO npoopognong silica gel kar diaAlTn
£kAouang ToOAOUOAIO.

YnoMhoyiote Tnv anddoon (%), HETPROTE YE akpifeia To 0.0, Kal kaTaypdwTe Ta ¢paouata IR,

'H NMR kar MS Tou npoi6vTog.

Eng&nynosig:

(i) =€ auTh TNV Aoknon n ouada TnG akeETAANG TNG TpIToTayoUg aAkoOANnG udpoAUsTal ae OEIvo
nepIBAlhov npog Tnv opada TnG KeTovng divovtag Tnv evOIQUEDN KETO-TPITOTAYr AAKOOAN, N
ornoia £pooov NPWTOVIWOEl aPpuUDATWVETAl NPOC TO TEAIKO Npoiodv, Tnv 4,4-dipaivuloBouT-3-

ev-2-0vn.

EpwTnoEIG:

1. TpawTe To PNXaviopo O6&ivng udpOAUCNG TNG NPOCTATEUTIKNG OMAdAG TNG AKETAANG TNG 2-
(2-peburo-1,3-010EoAav-2-ulo)-1,1-dipaivulo-1-aiBavoAng kali Tnv enakoAoudn apuddaTwon
TNG KETO-AAKOOANC Nou NPokUNTEl.

2. TpoTeiveTe evaA\aKTIKr ouvBean Tng 4,4-01paivuloBouT-3-ev-2-0VNG.
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28. MpooTacia agivopadag agivoEEwv:
N-(tert-BouTtoEukappBovulo)-aAavivn (Boc-aAavivn, Boc-Ala)

C3H15NO4, M.B. = 18921, 0.T. = 83-85°C

AvTidpaon: Boc-npooTacia ayivopadac apivoEEog

CN CN }II
! ® © EtN | _O.__N._Cof
_O 0. _2C< H;N._CO;, Cs, .OH + (CH;);C
(CH3);C N"""Ph + 3 2 Pk~ N7
\n/ Y O CHj
0 CH,
lNaHSO4
i
_O.__N._CO,H
CRCS G
O CHs
Boc-Ala
Mnxaviouog:
@ o S ©
H,N.__CO
ELN + HaN\rcoz 2 \( 2
CN
/O O\ /C\
(CH3);C \ﬂ/‘\ O/C(CH3)3 H
1. CN |
NG O+OH | _O__N._ _CO
N COY =Nl opp, T o Cs OH + (CH,C Y
B 0N o
CH, ©

CO,

AvTidpaoTipia:

L-ahavivn (L-Ala) (M.B. = 89.09, o.T1. = 258°C eEayvwveTai)
2-(tert-BouTUAOEUKaPBOVUNOEUIHIVO)-2-paivuloakeTovITpiAio (Boc-ON) (M.B. = 246.27, 0.T. =
87-89°C)

avudpo 0&ivo Beiko varpio (M.B. = 120.06, 0.T. = 55.8°C)

1,4-010€avio (1 1,4-010€avn) (0.¢. = 101.1°C)

TpiailBuAapivn (M.B. = 101.19, 0.7. = 89.7°C, d = 0.726 g/ml)

0&Iko¢ ailbuleoTépac (0.0 = 77.1°C)

avudpo BeIkO vaTpIo wWC ENPAvTIKO

NAAKeC XpwpaToypapiac Aentng aToiBadag (silica)
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Mé£6030G NapaoKeUNG:
1.78 g (20 mmol) ahavivng QépovTal og agalpikr] QIain kai diaAlovtal o€ piypa 12.5 ml H,0

kal 12.5 ml 1,4-di0€aviou. >To diGAUpa auto npoatiBevTal 4.2 ml TpiaiBuiapivng (30 mmol)
Kal oTn ouvéxela, unod avadeuon 5.4 g (22 mmol) avmidpaoTnpiou Boc-ON.® H avadeuon
ouvexiletal oe Beppokpacia dwpaTiou eni 2 wpec. AkohoUBWG YIVETAI CUUNUKVWON Tou
dlaAupaTog oTov nepioTpoPikd oupnukvmTn (flash evaporator) yia Tnv anopdkpuvon Tou 1,4-
OloEaviou. To UNOAEIYKA apalWVETAl e VEPO Kal EAEyxeTal To pH woTe va eival Baoikd. To
udaTikd dIGAupa ekXUAICeTal e OEIKO alBUAEOTEPQ, TNV NpwTN Gopd pe 30 ml kal pia dsUTepn
@opa pe 20 ml. O1 oTiBadec Tou oOfikoU aiBuleoTEPa evwvovTdl (EvwPEva opyavikda
ekXUNiopaTa) kar ekxuAifovrar pe 30 ml H,O. H udatikn auTr oTiBada evwveTal PE TV
nponyoUpevn udaTikf oToiBada kai ofuvitetar pe diahupa IN NaHSO,? péxpr pH 2-3. H
udaTikf Paon ekxulileTal pe oEikd ailBuleoTépal kai n npokUNTousa opyavikr oTIRada, apou
dlaxwpioTei and Tnv udarikn, Enpaiveral unepavw Enpavtikou Na,SO, | MgS0,4, dindeiTarl kai
OUMNUKVOVETal PEXPI §npou. To npoidv kaTtaBubideTal anod piyua AcOEt/neTpeAdikol aiBepa
kar dinbeitai. Na Bpebei o napayovrac eniBpaduvong (Rs) Tou npoidvrog oto oUoTNHA TNG
emAoync oac.

YnoMoyioTe Tnv anddoon (%), NeplypAwTe KPUOTAAAIKR) HOP®Pr Kal XpWHA, WETPAOTE HE

akpiBeia To 0.T. ka1 kataypayTe Ta ¢aopata IR, *H NMR kar MS Tou npoidvToc.

Naparnpnosig:

() Npiv EekivnoeTe Tn diadikacia TNG CUPNUKVWONG TOU HiYHATOoC TNG avTidpaong va eAeyxOei
av oAoKANpwWONKE n avTidpaaon Onwc NeEPypaPETAl NAPAKATW.

>e pia nAaka TLC Tpiwv BEoswv TonoBeTrhoTe aTn npwTn B€on L-Ala (emAEETE TO dlaAlTn
oTov onoio Ba diaAuosTe Tnv L-Ala). TonoBetroTe deiyya anod To piyua Tng avridpaong otn
OelTepn B€on Tou nAakidiou TLC perd and 1 wpa. TonoBetrioTe deiypa and To Hiyda Tng
avTidpaong ortn TpiTn B¢on Tou nAakidiou TLC petd and 2 wpeg. AvanTtUETe TNV NAAKa O€
Bahapo pe oUoTnua avantuéng CHCls;/MeOH (2:1). H avanTuén kai n eggpavion Tou nAakidiou
TLC va yivel npiv &kivioel n diadikacia TnG oupnukvwong. Epgaviote Tnv TLC pe didAupa
vivudpivng 0.1% o 10% TFA/APrOH. Agou &npavete Tnv nAdka TLC Tn BepuaiveTe GTOUC
~100 °C oTo nupIavTnpIO. ZNUEIWOTE TIC KNAIDEG Nou gugavilovTal. ZulnTHOTE To anoTEAETHA
Me Tov enmBAenovTa npiv EekiviioeTe Tn O1adikaoia TNG OUMNUKVWONG TOU MiYMATOC TNG
avTidpaong.

JuvexioTe avaloya Kal Ye TIC unodei&eic Tou eniBAENovTa.

Eng&nynosig:
(i) Zkondg TG Aoknong eival n eknaideuon Twv QOITNTWV OTNV napodikn npooTacia
OpacTIKWV OpAdWV Kal, OUYKEKPIMEVA, OTNV NPooTacia a-apivopadwv Twv agivoEEwv, Ta

onoia anotehoUv &va onuavtikd Tunua Tng Opyavikng Xnueiac. Kata Tnv ekTéAeon Tng
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aoknong 6a oag doBsi n cukaipia va upablvete otn diadikacia eAéyxou TNG nopeiac piag
avTidpaong. TauToxpovd, n anopovwan Tou NPoIoVTOC anod To Hiyda To onoio nepiEXel OEiva,
BaoikG Kkal OUDETEPA COUCTATIKA, GUMBAMEI oTnv andkTnon euneipiac afionoinong Tng
OIaAUTOTNTAG TWV OUCIOV O£ JIaPOPETIKOU pH udaTikG katd Tnv anopdvwon Toug PE TN
diadikacia Tng eKXUAIONG.

(i) H tert-BoutuhoEukapBovulo-ouada, Hia napodikny AUIVOMPOOTATEUTIKN oudada Tunou
oupebavng, n onoia ivar oTabepr] o€ BacikéG CUVONKES Kal euaiodnTn oc OEIvec, Pnopei va
eloaxbei ora aupivogéa pe Tn Bonbeia (a) Tou Boc-avudpitn (Boc,0), (B) M(tert
BouToEukapBovUAOEU)-nAekTpIbdiou (Boc-ONSu) 1 y) 2-tert-BouTuhoEukapBovulogIuIvo-2-
paivulakeToviTpidiou (Boc-ON). H gUkoAn anopdkpuvar] TG ME Tn BonBesia TpipBopoEikol
o&goc (TFA)* oe dixhwpopedavio 20-50% TFA/DCM (v/v), kai n opBoywvikr cuppaToTnTA TNG
ME NPOCTATEUTIKEC OMAOEG TUNOU PevlUAeaTepa, 1 BevlUAQIBEPA TwV TUXOV NAPAMNAEUPWY
OHAdWV TWV AUIVOEEWY, TNV EXEI KATAOTNOE! WG KId anod TIC NAEOV XPNOIKOMNOIOUUEVEG AMIVO-
NPOCTATEUTIKEG OUAJEC OTNV NENTIDIKR oUVOEDN.

EpwTnoEIG:

1. Tati yivetal n npwTn ekxUAIoN Ye 0EIkO alBuAeoTEPQ;

2. TaTi yivetar n o&0vion pe 1N NaHSO,4 kai ox1 Ye 1N HCl;

3. [pawte TNV avtidpaon Tng aiavivng pe Tov Boc,O

4. TpayTe TNV avTidpacon TnG alavivng Ye To M(tert-BouToEuKapBovUAOEU)-NAEKTPIMIOIO

BiBAioypagia:
Bodanszky, M., and Bodanszky, A., The practice of peptide synthesis, Springer-Verlag, Berlin

Heidelberg, 1984.

Itoh, M., Hagiwara, D., Kamiya, T., Tetrahedron Letters, 1975, 4393.

Itoh, M., Hagiwara, D., Kamiya, T., Bull. Chem. Soc. Japan, 1977, 50, 718.

Tarbell, D. S., Yamamoto, Y., Pope, B. M., Proc. Nat. Acad. Sci. USA, 1972, 69, 730.

Anonpooraocia pe TFA*

0 _ Hs 0
o _n__l TFA N O /2N -'L Hon L

L

AT Pephde e -'” + .].f “Peplide —— Ty + GO+ ¢ ."T"-.I"F"E'FU':'E
0 R - R

(CH3)3+ + H,O0 — CH2=C(CH3)2 + H30+

(CH3)3™ + H,0 — (CH5)30H + H30*
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29. MpooTacia agivopadag apivoEEwv:
N-[(9 H-pAouopev-9-ulopeBulodu)kappBovulro]-aAavivn (Fmoc-aAavivn, Fmoc-Ala)

CisH17NO4, M.B. = 311.34, 0.1. = 150-153°C

AvTidpaon: Fmoc-npooTacia a-ayivouadag Twv apIVOEEwV

CPNS
@ S CH,CI HNC o
2L 3
BN enysian —— 4
CH, O—Si(CH,)
CH; 3 3)3
Fmoc-Cl
DIEA

(i) H,0
)O]\ )Ci—l3 NaHCO3 H3
~OH H o /o
‘ 07 NT (u) . €7 Si(CHy)3

|
O TR R AT
Fmoc-Ala
AvTidpaoTipia:
L-ahavivn (L-Ala) (M.B. = 89.09, o.T. = 258°C eEaxvwvera, d = 1.42 g/ml)

TpipeBuAoaiAuloxAwpidio (TMS-CI) (M.B. = 108.64, 0.(. = 57°C, d = 0.856 g/ml)

9 H-pAouopev-9-ulopeBuroEukapBovuro XAwpidio (Fmoc-Cl) (M.B. = 258.7, 0.T. = 62-64°C)
duoonponuAaiBuAapivn (DIEA) (M.B. = 129.25, 0.¢. = 127°C, d = 0.742 g/ml)
dixAwpopedavio (0.2, = 40°C)

dlaiBuAaiBépac (0., = 34.6°C)

2.5 %w/v udaTiko OEIVO avBpakiko VATPIO

1 N udpoxAwpikd oEU

0&1kOG alBuleoTépag (0.¢. = 77.1°C)

avudpo Beiko vAaTpIo, WC ENPAvTIKO

NAJKEG xpwpaToypagiag Aentng otoiBadag (silica)

M£0050¢C NapaACKEUNC:

3.75 mmol L-Ala TonoBetouvTal o pia o@aipikr] Twv 100 ml kai npoaTiBevral 9 ml CH,Cl,.
TN oQaipikny papPoleTal KABETOC WUKTAPAC KAl OTNn OUVEXEId To oUOTNUA (EPETAl OF
udpohouTpo. Yno 1oxupr avadeuon npooTiBevral ato piyda 0.95 ml (7.5 mmol) TMS-Cl. To
iyHa BspuaiveTal yia pia opa Pép! va Bpacuol Kal oTn OUVEXEIa WUXeTal o nayolouTpo™®,
Y70 onueio autd npooTiBevral 1.13 ml (6.5 mmol) DIEA ) kai 0.647 g (2.5 mmol) Fmoc-Cl.
To piyda avadeletar und wo&n yia 20 Aentd kai oTn ouvexela yia 1-1.5 wpec omn
Beppokpaacia dwpatiou®. To piyua TNG avTidpacns CUNNUKVGVETAl KAl KATavEPETal JETagy 20

ml diaiBuAaiBepa kar 25 ml udaTikoU diahlpaTog 2.5% NaHCOs. AlaxwpilovTal ol pACEIC Kal n

181



udaTikr aon ekxulidetal naAi e SiaiBulaiBEpa® (2x 10 ml). O evwpEVEC QIBEPIKES PATEIG
ekxUAifovtal pe H,0 (2x10 ml) . To oUvoAo Twv UdATIKOV PACEWV OEUVIlETal PEXPI pH = ~2,
pe 1IN HCL® kai otn ouvéxela exxuhiletal pe EtOAc (3x10 ml). O1 opyavikéc (QACEIQ
evwvovtal kal &npaivovralr pe Na,SO,; Aindeital To Na,SO; kal o 0ofkOc ailBuheoTépag
OUMNUKVOVETAI PEXP! EnpoU™®.

Na Bpebei o napayovtag eniBpaduvong (Rr) o aloTnua SIaAUT®Y TNG EMNIAOYNG 0ac.
Ynohoyiote Tnv anodoon (%), NePypAYWTE KPUOTAAAIK) HOPQR Kal XpwUa, HETPHOTE HE

akpipeia To 0.T. kal kaTaypaywTe Ta eaopara IR, 'H NMR kai MS Tou npoidvToc.

MNaparTnpnosig:

(a) Mpiv Tnv npoadrkn Tnc DIEA kai Tou Fmoc-Cl oe nAdka TLC Tpiwv BE0swv TONoBETHOTE
oTn npwTn 6éon L-Ala (emiAé€ETe To O1IGAUTN oTov onoio Ba diaAuoste Tnv L-Ala) kai otn
OelTepn B€on Oeiyua ano To piypa Tng avTidpaonc.

(b) TonoBetoTe deiyya and To piypa Tng avridpaong otnv Tpitn B€on Tou nAakidiou TLC.
Mpiv and Tn diadikagia TG GUUNUKVWONG va yivel avanTugn kai n ePepavion Tou nAakidiou
TLC. H avantu&n Tng xpwpatoypaikne nAAkac yivetalr og éva and Ta cuoTnHATa SIGAUTWY
CHCl3/MeOH/AcOH (94:5:1) 1} CHCl3/MeOH/AcOH (88:10:2). Xpnoigonoinote Tn Aduna UV
(254 nm) yia va evToniosTe To Npoidv oac oTnv nAdka TLC. InueiwoTe Pe HOAUBI TIC KNAIDEC
nou eu@avifovTal. Tn CUVEXEIa WekaaTe Tnv nAaka TLC pe didhupa vivudpivng 0.1% oe 10%
TFA/FPrOH. Agou oteyvwoete Tnv nAhaka TLC, va Tnv Oepudvere otoug ~100°C aTo
nupIavTnAPIo. ZNUEIMOTE TIG VEEC KNAIOEG Nou gugavidovTal. ZulnTroTE TO ANOTEAECHA HE TOV
empBAEnovTa npiv EekiviyoeTe Tn d1adikagia TG CUPNUKVWONG Tou PiyPaTog TG avTidpaonc.
Avaloya kai Pe TIG unodeiEeic Tou emBAENOVTA, ouveyioTe GUMP®VA PE TN YeBodoloyia.

(c) Na eAéy&eTe TNV kaBapdTnTa TOu NPOidVTOG O€ Hia NAaka TLC dnwg napanavw.

Eng&nynosig:

(i) Zxond¢ TnG aoknong eival n eknaideuon TwWv @OITNT®V OTNV NApodIKr NpooTacia a-
auIVOUAadwV Twv auivoEEwY Ta onoia XpnaipgonoloUvTal KaTd Tn oUveeon nenTidinv G Uypn N
oTepen] @daon pe Tnv Fmoc/£#Bu oTpatnyikn. H ekTéAeon Tng aoknong ©a npoogEpel Tn
duvatoTnTa epBaduvong Tn Oladikacia eAEyXouTnG Mopeiac piac avrtidpaong kai Tnv
anopdvwan Tou eniBuunToU NPOoIOVTOC anod €va ApKETA NOAUNAOKO Wiyua.

(i) H 9AH-@Aouopev-9-ulopeBuroEukapBovuro-opada (Fmoc) €ionxbn ¢ NPOOTATEUTIKNA
opada a-apivopddac Twv adivoEEwv and Touc Caprino van Han T1o 1972. O GUVONKeC
oTaBepOTNTAG KAl Anoudakpuvaonc Tng odnynoav oTtnv avanTuén Jiag veéag oTpaTtnylikng otn
nenmidIk ouvBeon. H oTpartnylkny autr ovoudleTar Fmoc/#Bu and To yeyovoc OTI WG
NPOCTATEUTIKI] opada Twv NapdnAeupwv aAucidwv apivoEEwv onwg 1o Asp, To Glu, n Ser
KAM. xpnoidonoleital n #Boutulopdda. Tautoxpova n sicaywyr TnG Fmoc-opadag eneTpeye

TNV avantuén véwv KaTaAAnAa TPOMOMOINKEVWV OTEPEWV MOAUMEP®Y OTA OMoid O JEOHOG
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avapeoa oto C-TeAIKO apIivoEU Tou nenTidiou kal TO OTEPEO UNOCTPWHA €ival oTabepog oe
avudpec BAoIkeC ouvenkec. H Fmoc npooTaTeuTIK opada eniTpenel, o€ avtibeon pe Tnv Boc-
opada, Tn oUVOEDH EVEPYOMOINWEVWV HE TN HOPPH XAwpIdiwv 1) pBopIdiwV NPOCTATEUPEVWY
auivo&Ewv. H Fmoc apivonpooTaTteuTikn ouydda sival otabepr os OEIveg OUVOnKeG, suaiodbnTn
o€ BaoikéG ouvONnKeC. ANoUakpUveTal EUKOAA ouVNOWC PE TNV eNidpacn OEUTEPOTAYWY APIVOV
onwg €ivar n mnepdivn i n diaiBulapivn og dipebulopopuapidio (Exnua). H Fmoc-opdada

anopakpUVETal, ENioNG, NOCOTIKA PE KATAAUTIKI] udpoyovwor.

O PII 0 O
, H
NG B\ R .
o Oy T O e
H

IXAHa. Mnxaviopoc anopakpuvong Tng Fmoc opddac napouaia minepidivng.

(iii) Qc avTidpaoTnpia yia TNV giloaywyr TS Fmoc opddag xpnaoiponololvTal ouvnéwg To 94+
(pAouopev-9-ulopeBuroukapBovuro  XAwpidlo  (Fmoc-Cl), TO0  A~(9H-@Aouopev-9-
uhopeBoEukapBovUAOEU nAekTpipidio (Fmoc-ONSu), To 2,7-OI-tert-BouTul-9H(pAouopev-9-
uhopeBoEukapBovuro XAwpidio (Dtb-Fmoc-Cl). H xprion Tou TpiueBuloaiAulo xAwpidiou
(TMS-CI), oTav xpnoidonolsital w¢ avTidpacTnplo €loaywync Tng Fmoc-opadac To Fmoc-Cl,

OUMBAMNAEI TNV anopuyn oxNUATIoPoU NPooTaTeUPEVWY dINENTIDiwV KaTd Tnv avTidpaon.

EpwTnosIG:
. TMiati yivovTal o1 ekxuAioeic ye Et,0;

1

2. Moliog o0 Aoyog Tng npoabnkng Tng DIEA aTo piyda Tng avtidpaong;
3. Miari yiverar n o&ivion pe 1N HCl;

4. Tpayte Tnv avTidpaon Tng L-Ala pe To TMS-CI.

BipAoypapia

(1) Caprino, L. A.; Han, G. A. J Org. Chem. 1972, 37, 3404. (2) Bodanszky, M. Int. J.
Peprtide Protein Res. 1985, 25, 449. (3) Chinchilla, R., Dodsworth, D. J., NaJera, C.; Soriano,
J. M. Bioorg. Med. Chem. Lett. 2002, 12, 1817. (4) Bolin, D. R.; Sytwu, J.-I.; Humiec, F.;
Meienhofer, 1. Int. J. Peptide Protein Res. 1989, 33, 353.
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30. NMpooTacia kapBoEUAiou apIVOEEWV:
B-AAAUAEOTEPAG TOU AONAPTIKOU 0EEO0C (4-aAAUAOEOTEPAG TOU 2-AHIVONAEKTPIKOU
o&€og, L-Asp-OAll)

C7H11NO4, M.B. = 17316, o0.T. =°C

AvTidpaon-Mnxavigpog: MNpooTacia TnG KapBoEUAIKAC opadac TwV auivoEEwY

(0]
A0 e A0 1 Ha
= Cl)J\CH3 = g
|
H
)(J)\ (O_CH
Cl + - O 3
/\/ HO CH3 /.(.y \n/
:C19 o
0© 0%
- O
A+ Oy —= © o X
O\, 0 NH; O

AvTidpaoTipiqa:

L-aonapTiko o&U (L-Asp) (M. B. = 133.1, 0., = >300°C anoouvTifeTal)

akeTUAO XAwpidio (M.B. = 78.5, 0.0. = 52°C, d = 1.104 g/ml)

ahMuloxAwpidio (M. B. = 76.52, 0.C. = >45°C, d = 0.94 g/ml)

aMUAIKR) aAkoOAn (2-nponev-1-6An) (M.B. = 58.08, 0.¢. = 97°C, d = 0.854 g/ml)
dixAwpopedavio (a.¢. = 40°C)

dlaiBuAiaiBépac (0., = 34.6°C)

2.5% udaTiko 0EIvo avBpakiko VATPIO

1 N udpoxAwpikd oEU

0&1ko¢ alBuleoTépac (0.0 = 77.1°C)

avudpo BEIKO VATPIO WG ENPAVTIKO

nAdKeG xpwuaToypagiag AenTrg oToiBadag (silica)®

M£6080¢ NapacKeUNG:

Ze diAaiun o@aipikn @IaAn eEpovtal 5 ml (4.27 g, 73 mmol) aMUAIKRAG aAkodANG kal wuyovTal
oe nayoroutpo®. Zraydnv npooTiBevral 0.7 ml (9.7 mmol) akéTulo XAwpidiou. To SiaAupa
nou npokunTel avadeveTal otoug 2°C eni 15 AenTa kal oTn ouvexeld 1 wpa oe Beppokpacia
dwpartiou. XT10 Wiypa Tng avtidpaong npoaTibevral 0.33 g (2.5 mmol) acnapTikoU o&og (L-

Asp)© oe pia 560N Kal To EvaidpnUa nou NpokunTel avadeVeTal eni 18 MPeC. T GUVEXEIQ TO
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piypa Tng avTidpaonc YeTapepeTal o @IAGAN nou nepiExel 25 ml naywuévou aibépa. Meta anod
gia wpa avadeuan otouc 0°C To inpa CUAEyeTal Pe OINBNon Kal eKNAUVETAlI OoToV NOUOUE
aiBepa?®. Na Bpebei o napayovtag emiPpaduvong (R¢) o€ ouaTNEa TNG EMIAOYAC 0ac.

Ynohoyiote Tnv anodoon (%), NepiypAWTe KPUOTAAAIK) HOPQ Kal XpwUa, HETPHOTE HE

akpipeia To 0.T. kal kaTaypawTe Ta eaopara IR, 'H NMR kai MS Tou npoidvToc,

Naparnpnosig:

(a) EToipydoTe pia nAdka xpwpaTtoypa®iag Aentnc oToiBadac e Tpeic BECEIC yia TonoBETNoN
OeiypaToc. TonoBeTnoTE aTNV NPWTN B€0N TNE XpwuaToypapiac deiyua L-Asp.

(b) AkoAoubrioTe Tn peBodoAoyia didovTac I101aiTEPN NPOCOXN OTO XEIPIOKO Kal T Npoadnkn
TOU akETUAO XAwpidiou.

(c) A€owG WeTA TNV Npoadrikn Tou L-Asp oTo Wiyua Tng avTtidpaong, TonoBeTnoTe Oeiyua oTtn
OelTepn BEan TG XpwHaToypapiac (xpovoc wpa 0). ZTn CUVEXEID 2 WPEC PHETA TNV NPOCdKN
Tou L-Asp, TonoBetnaTe deiyya atnv TpiTn B£0n TNG XpwHaAToypagiac.

AvantUETe TN Xpwpatoypagia emiAéyovTag To oUoTnUa povol 0ac Kal EPQAvioTe TNV HE
vivudpivn.

(d) MeTd TNV anopovwaon Tou NpoidvTog, SIAUCTE WIKPR NoooTNTa o YeBavohn kal o€ pia
vEa NAAKa XpwuaTtoypapiac Je dUo B£oeIG ToNoBeTHOTE TO deiyda oTnv NpwTn B€on.
TonoBetrioTe and To diNdnua knAida otn delTepn B€on TNC XpwHaToypapiac, avanTtuETe Kal
EUPAVIOTE TN XpWHATOYPAPid, ONWC MPONYOUHEVWC. ZXOANIAOTE HeE Tov emBAENOVTA TO

anoTéAeopa.

Eng&nynosig:

(i) Zkondg TNG Aoknong €ival n €KNAIOEUCN TWV QOITNTWV OTNV EKAEKTIKI NPOOTAGia WIag
kapBo&ulopdadag napoucia NePICTOTEPWV OPACTIKWV OPAdwY, ONwC TNG aPivouadac Kal TNG
delTEPNC KapBoEuAouadag Tou acnapTikKoU OEEOC.

(i) H npootacia TG kapBofuAopddac Twv C-TEAIKwV auIvOEEwv Twv nenTIdiwV €ival
anapaitnTn otnv nenTIOIKA OUVOEON O Uypr] @Aon, €nEidr WNOPEl va OUMPMETEXEI OF
avTidpacelc oUCEUENG odNywvTac OTO OXNUATIond avemBuunTwv nenTidiwv. Katd Tnv
oUvBeon nenTIdiwv OE OTEPEN @AoN To PONO TNG MPOCTATEUTIKAG opadag Tou C-TeAikoU
KapBo&uAiou £xel 0TePed UNOCTPWHA NAVW OTO 0rMoio NPoodeveTal To C-TEAIKO APIVOEU. EkTOC
OMWG TWV NEPINTWOEWV AUTWV, N NpooTacia kapBoEuhopadwv enBAMETal 0TV NEPINTWON
Twv OIKAPBOEUAIKWV auivo&Ewy, OnA. Tou aonapTikoU Kal Tou yAouTapivikoU o&oc. H
napodikn npooTaocia TnG kapBoEulopddag enITuyXaveTal e TNV METATPONN TNG o€ €oTépda. Ol
OUXVOTEPA XPNOILOMOIOUUEVOI E0TEPEG gival ol Bev{uleoTepec (OBN), £BouTuleoTepec (OF
Bu), yeBuieaTepec (OMe), kukhosEuleaTepe (OcHx), aruleaTeépec (OAIl) kAn. (Mivakac 1).
Ol NpoCTATEUTIKEG OUAdEC Tou kapPBofuhiou Ba npénel va OiaBéTouv Tnv 101I0TNTA TNG

opBoywVvIKOTNTAG PE TIC N®-apIvO-NPOOTATEUKEG OUADEC,
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'ETol, otn oUvBeon nenmidiwv oOc OTepen gacn e Tn Boc oTpatnyikn xpnoiponoloUvTal
ouvnBwe ol Bev{UAEOTEPEC, OI KUKAOEEUAEOTEPEC Kal OI AANUAECTEPEG, evd HE TNV Fmoc
OTPATNYIKN XPNOIKONoIoUVTAl 01 £BOUTUAECTEPEC Kal OI AAUAECTEPEC,

O1 aMUAeOTEPEC anoTeAoUV Hia MOAU KAAR €AoYyl OTNV MEPINTWON Mou EMIOINKETAl N
ouvBean KUKAIKWV nenTIdiwv € OAOKApou OTn OTePEn @Aon, kaBwG kal OTnV €KAEKTIKN
anonpoaoTacia piag agivopadac r kapBoEulopddag yia Tn oUvOeon S1IakAadIoPEVWY NeNTIOIWV
K.A.M. To nAgovékTnua TNG aluAopadag o@eileTal oTo yeyovog OTI ival oTabepr) o€ AvudPEC
OElvec ouvenkec. Eivar dnAadr oupBatr TO00 e TV Fmoc 600 kai Tnv Boc oTparnyikn.
AnopakpuveTal €UKOAA Kal €KAEKTIKA WE avTidpaon petagopdc udpidiou (BusSnH/DCM)
napouacia kaTaAuTikng nocoTnTag Pd(P(CeHs)s)a.

H olvBeon Twv aMUAeOTEPWV WMopei va yivel Pe dIAgopoug TpOMouG XPNOIKOMNOoINVTAG
aMUAIKT) aAkOOAN, aAUAOBpwHIdIo K.A.M.

Mivakag 1. NpooTaTeuTIKEG OUAdEG kapBoEuAiou
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‘Ovopa ZUVTAKTIKOG AnonpooTtaci | ZTa@epdTnTa
10n0C a ot
t=BouTuAo (|3H3 40% TFA dla\. Bacswv,
(t-Bu) CH3_$_ HF KaTAAUTIKN
CH; udpoyovwan
ETpipaivuho- 50% TFA dla\. Baoswv
peBuAo (Trt)
QC—
9-dAouopev- 4N NaOH OlaA. o&Ewv
uhopeBulo 0.0 20-40% Oi1aA.
(Fmoc) nnepIdivng
_-CH, os DMF
ANuUNO H Pd-BusSnH OIaA. OEEwV Kal
(Allyl) Hzcﬁc\c/ Siah. ninepi-
H, divng oe DMF
MeBuho H;C— oanwvonoinon d1aA. OEEWV
(Me)
Bevluho — Pd/C-H, dla\. oEEwv
(8n) <\_/}C§2




EpwTnosIG:
>e noia pop®r| (1ovTikn) AauBAaveTal To TEAIKO NPOIdV

A®OTE pia €Eynon YIaTi EUVOEITal 0 GXNUATIONOC Tou B-aAulogoTépa.
Ti napanpoidovTa Ba nepigévate anod Tnv Npayparonoinon Tne napandave avridopaonc;

AvalnTnoTe Kal ypaywTe TPOMNoug anopdkpuvong TnG aAluopadac,.

LA S

Av Bghate va napaokeudosTe Boc-Ala-OAll, noia ouydda 6a iodyeTe NpwTa Kai yiaTi; 6.

Ioxuel n idia diadikacia kal yia Tnv napackeun Tng Fmoc-Ala-OAll;

BiBAioypagia:
Webster, K.; Maude, A. B.; O'Donnel, E. Mehrota A. M. Gani, D. J. Chem. Soc., Perkin Trans.
1, 2001, 1673.
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31. AvTidpaon o€ OTEPEA pAon
(tert-BoutuAoEukapBovuloaAavivo-4-pgduloBeviudpulapivn pntivn-MBHA)

CH,;

H
e
H—C—§

H

|
_O.__N_ O
(H;C);C \ﬂ/ H
0

AvTidpaon-Mnxaviopog: IxnHaTiopog auidikou deopou (MeTall tert-BouTuloEukapBovulo-

| Boc-ahavivng kai 4-pebuloBeviudpuAapivng pnTivng)

H CcH
~ L~ Lol
O—H-~, Lot (i-Pr),NEt, ON=CIN
R /N:C:N _— C6Hl 1
O C6Hll CH2C12 :6@
!
0O

N
N \
Y “N CeHy;
@E N G ©:N/ N

co 0=<N—H = o R*{‘O) N-C¢H
R\\< N-HI H N~ 6\’H/ 6111
( /
H,N
H
Me
O Me
T e - (T
R , _O___N.
H N -Bu \[( H
O \
OH 9)

AvTidpacTipia:
M-(tert-BouToEukapBovulo)aviiivn (Boc-Ala) (M. B. = 189.21, 0.T. = 83-85°C)
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4-pebuloBeviudpuiapivo-pnTivn (MBHA)

dIkuhogEuhokapBodupidio (DCC, M.B.=206.33, 0.1.=34°C) 1 OdngonponuAo-kapBodiipidio
(DIC)

duoonponuAaiBuAapivn (DIEA fi APr,NEt) (M. B. = 129.24, 0.(. = 127-130°C, d = 0.742 g/ml)
dixAwpopedavio (o0.Z. = 40°C)

N, A-d1peBulopoppapidio (DMF) (M. B. = 73.09, 6.¢. = 153°C, d = 0.944 g/ml)
1-udpotuBevloTpialdoAio (HOBt) (M. B. = 135.12, 0.T. = 156-159°C)

0&Ikoc avudpitng (M. B. = 102.09, 0.¢. = 139.8°C, d = 1.082 g/ml)

nupidivn (M. B. = 79.1, 0.¢. = 115.2°C, d = 0.9819 g/ml)

avTidpacTnpio SoKIUNC-eupaviong Kaiser

M£0030G napaokeUnG:

2e éva Ooyxeio £podiaopévo pe katahnho @iATpo kal aTpogiyya (Eikova) gépovral 0.5 g
MBHA pnTivng ka1 5 ml 10% (v/v) DIEAY) ge CH,Cl,. To piypa avadevetar yia 10-15 AenTa.
AinBeitar o dia\iTNG kal n pnTivn eknAUveral pe CHyCl, (310 ml). MeTd Tnv anopdakpuvaon
Tou TeheuTaiou eknAUpaToc, oTto doxeio npooTiBevral ~5 ml DMF. 3 pia EEXwpIioTr HIKpN
K@VIKR QIaAn diaAUovTal 1.5-2.5 100dUvapa (0 oX€on PE TNV UNOKATACTACN TNG PNTIvnc)
Boc-Ala kal pia 100d0vaun e Tn Boc-Ala nocdtnta HOBt XpnoiponolmvTag Tov €AdXIoTo
EQIKTO Oyko DMF. To didAupa autd npooTiBeTal oTto doxeio We Tn pnTivn. ZTO Miyha Tng
avTidpaong npooTiBeTal noodTnTa DCC 1008Uvapn pe Tnv Boc-Ala®. To piypa Tng avridpaong
aprvetal und avadeuon yia 3-4 wpec oTn Beppokpacia dwpatiou®. Merda Tn diBnon n
pnTivn eknAUveral ye CH,Cl, (3x10 ml). Tn ouvéxela, npooTiBevTal oTo JOXEIO E TN pNTivN
2 100dUvapa ofikou avudpitn® (o€ oxéon e TV unokatdoTacn TnG pnTivic) ot 2 ml
nupIdivn kal apivetal n avtidpaon unod avadeuon eni 30 AenTd oe Beppokpacia dwpaTiou.
MeTd Tn 0INenon, n pnTivn eknAuveral e CH,Cl, (3%10 ml). 2 éva OOKINAOTIKO CwAnva
TOnoBeTOUVTAl UEPIKOI KOKKOI pNTivnG Kal NpoaTifevTal duo OTayoveg anod To kabe didAupa
Tou OokIuNG Kaiser. O doKIPaoTIkOG owArivag TonoBeteiTal yia 20-30 AenTd os udpdhouTpo.
2Tn NePINTWaON gUPAaviong KNAe kOkkwv (BeTIkn dokiun Kaiser), enavaiappaveral n avtidpaon
ME TOV OEIKO avudpiTn €wc 0Tou An@BoUv povo Asukoi kOKkol (apvnTikr dokiun Kaiser).

MeTa TNV OAOKANPWON TNG AKETUNIWONG TwV EAEUBEPWV apivopadwy TnG pnTiving, n eNTivn
eknA\Ovetal pe DMF (3x10 ml), pe CH,Cl, (3%10 ml) kai pe pebavoAn™ (3x10 mi)®.
=npaivetal uno Kevo PEXPI oTaBepol BApouc.

YnoAoyioTe Tnv anddoon (%) Tou NpoiovToc,.
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Eikova. Aoxeio ouvBeong nenTidinv Os OTEPEN (aon.

Naparnpnosig:
(a) AkoAouBnoTe Tn PeBodOAOYIa ENIKEVTPWVOVTAG TNV NPOCOXI 0ac aTnV KaAn avadeuan Tng

pnTivng, TNV akpifr] Tpnon Tng alAnAouxiac Twv €kNAUCEWV Kkal TNG MPOCONKNG TwV
avTidpacTnpinv.

(b) MeTd TNV OAOKANPWON TWV TEAEUTAIWV EKNAUCEWY, HETAPEPATE TN PNTiVN ano To OOXEIO
NG avTidpaong o Xwvi Googh pe peBavoAn kai, agou dINBriosTe UNO KeVO, YETAPEPATE TN

pNTivn o€ npoluylopévo PIaAidio.

Ene€nynosic:

(i) Zkondc Tng doknong sival n eknaideucn TWV QOITNTOV OTIC HEBODOAOYIEC Xprong Twv

OTEPEWV UNOCTPWHATWY YIa TV Npayyartonoinan avridpdoswy opyavikng XnUeiac.

(i) Npbodeon Twv auIVOEEWV Oe OTEPES UNOOTPWIA.

H sioaywyn Tng peBodoloyiac ouvBeonc Twv nNenTidiwv o€ OTEPEA paon and To Merrifield To
1963, o onoiog BpapeuTnke yI' auTd We To BpaBeio NOpneA, anoTéAeoe oTabud oTnV avanTuén
NG Xnueiag Twv NenTIdiwv.

NEEG NPOOTATEUTIKEG oPAdeC avalnTndnkav Kal EpappooTnKav VEEG PEBODOI EvEPYONOINONG
Kal oUZeUENC TwV apIVOEEWY, kKaBwC Kal VEA ) TPOMONOINUEVA OTEPEA UNOCTPWHATA. ZAKEPA N
oUvBeon ot OTeped (aAon £xel enekTabsi oxedov aTo oUvoAo Tng Opyavikng Xnueiag kai
eupavilel TepdoTia avanTuén.

To oupnoAupepec oTupoAiou-diBivuloBevioNiou ATav TO MNPWTO OTEPEd UNOOTPWHA MOU
Xpnolgonoinenke atn ouvBson nenTidinv. PuUCIKA TPOMonoINBnKe XNUIKG KATA TETOIO TPOMO,
woTe va dlabETel pia OpacoTikr) oydda, an’ Tnv onoia va pnopei va npocdebei To NpwTo
auIvoEU. H ynuIKr Tporonoinaon nou £yive oTo napandavw NoAUPePEG an’ To Merrifield nTav n

¥AwpopebuAinorn Tou:
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CH,CI
CIH,C

CH,CI

O e
e O

To YAwPOoPEBUNIWPEVO CUUNOAUPEPEG oTUpOAiou-OIBIVUAOBEVTOAioU.

MNa va €ival kataAMnAo otn olvBeon nenTidiwv éva oTEPEO MOAUMEPEC Ba npénel va
EXel TIC £ENG 1D10TNTEC:
(a) Na sivai adidAuTto oToug dIaAUTEC Nou XpnaolgonoiouvTal o’ 6Aa Ta oTadia Tng alvBeong
(To euBUypappo n.x. noAuaTupdAio ival SIaAuTo og udPOPORoUC dIGAUTEC kal kaTaBubileTal
O€ NPWTIKOUC JIGAUTEG).
(B) Na dioykwveTal onuavTika oToug SIGAUTEG MOU XpnoldonolouvTal aTnv NenTidikr olvBson
(To noAucTupOAio pe 1% DVB dloykwveTal 4-6 POPEC anod Tov apxIKo Tou Oyko as CH,Cly, evw
TO NOAUCTUPOAIO He 2% DVB 2-4 opec). 2Tov napakdtw nivaka diveral n OlOyKwaon Tou
noAuaTupoAiou pe 1% DVB og didpopoug dIaAUTEC,
(y) To peEyeBoC TwV KOKKWV TOU NOAUHEPOUG va €ival TETOIO WOTE VA EMITUYXAVETAI MId KAAR
KIVNTIKI] TWV avTIOPAcswy Kal va ano@elyovTtal heyaiol Xpovol dinénong. MNa napadesiyua, ol
MIKPOI KOKKOI QUEGVOUV TNV KIVNTIKA TwV avTIOPAcewV AOYw TNG HeyaAUTEpNC eMpaveiac ava
povada dykou, aAAd oTn npagn odnyolv og Peyahoug Xpovoug dinnong. Kokkol Je péyebog
NG TA&NG Twv 100-200 mesh (75-150 W) aiveral va ival ol NAEov KaTtaAAnol.
(0) Na @épel kataAnAn dpaacTikiy opada yia Tnv nNpdadeon Tou NpwTou apivogeog (Cl, OH,
NH, kAn.). O deopog nou oxnuatiletalr e TNV kapBo&ulopada Tou C-TedikoU apIVOEEOC va
gival otaBepdc OTIC XPNOILONOIOUKEVEG CUVORKEG TNG NeNTIOIKAG oUvBeong kai va diaondral
ME TPOMO Mou va Pnv ennpealovral ol NeNTIOIKOI OEopOi Kal o AANEG NAEUPIKEG OPAdEC TWV

AauUIVOEEWV.

Mivakag. MapayovTtag dIOYKWONG Tou OUMMNOAUHEPOUG oTupoAiou-OiBivuloBeviohiou oe dlapdpoug
opyavikoug diakiTeg (ml/g pnTivav).

AlaAUTEC MapayovTag 310YKWOoNG
TeTpaldpopoupavio (THF) 5,5
ToAouoAio 53
AixAwpopedavio (DCM) 5,2
1,4-A10Eavio 4,9
N, M-AipgBulopoppuapidio (DMF) 3,5

191



AiaiBuhaiBepac (Et,0) 3,2
AkeToviTpiAio (MeCN) 4,7
AiBavoAn (EtOH) 5,0
MeBavoAn (MeOH) 1,8
Nepo 1 (un d16YKwaON)

2710 OcUTEPO Mivaka mou akoAouBei didovtal opiopeéva and Ta oTeped UMNOOTPWHATA MOU

XpnolJonolouvTal oTn ouvBson NenTISiwV O GTEPEN (Ao

Mivakag. >Teped UNoOTPWMUATA Nou XpnoidonoloUvTal aTnv NeTIOIKN ouvBean

JUpBoNIoUOC ApaoTikiy opada/Bpaxiovag Mop@r C-TeAikoU
AMIVOEEDG WETA TNV
anokonr and Tn pnTivn

Merrifield — EAeUBepo kapPoEUAio

Cl
Wang EAeUBepo kapPoEUAio
H,C ®
e
HO
PAM H\ EAeUBepo kapPoEUAIO
,N{ }®
H2C_C\\
@)
HOH,C

4-MeBulo- CH; Apidio

BevludpuAa-

MIvopnTivn

(MBHA)

H
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2-XAwpoTpI- EAeUBepo kapBoEUAIO

m—c@@

TUAOpNTIVN

Cl

Avahoya Pe Tn @UonN TnG 0pACTIKNG OJAdAC TOU OTEPEOU UNOCTPWIATOC JIapOPONOIEiTal KAl N
MEBODOC MPOOdEONG TOU MPWTOU dapIvoEEoc atn pnTivn(Tou C-TeAIkoU auIVOEEOG Tou
nenmidiou). 2Ta nAaioia pIac epyacTnpiakng Aoknong eMSIVKOUKE TNV Npocdean Tng Boc-Ala
oTn 4-pebuloBeviudpulapivn pnrivn (MBHA).

EpwTnosig:

1. Tati apxika yiverar n npoodrikn Tou diaAUpaTog Tng DIEA;

2. TpayTe TI avTIOPACEIG HEOW TWV ONOIWV ENITUYXAveTal N oUleuEn TnG Boc-Ala oTn pnTivn
Je Tn BonBesia Tou DCC napouaia HOBL. Moiog ciavi o pdhoc Tou HOBL;

3. TaTi kAvete akeTuAinon;

4. TaTi n YeTagopd TN pNTiviG META TO TENOG TNG avTidpaong yiveral Ye uebavoAn Ki oxl
Me kanoiov aAo diaAiTn n.x. CH,Cly;

5. TpawTe noie¢ AMec pnTiveC Ba pnopoloaTte va XPNOILOMOINOETE Yid va NAPETE €va
nenTidio oTnv auidikn Tou HopPry oTo C-TEAIKO AKpo.

BiBAloypaia
1. Merrifield, R. B. J. Am. Chem. Soc. 1963, 85, 2149.
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32. MpoodiopIcHOG UNOKATACTACONG PNTIVNG

Eicaywyn:

O npoadIiopIoPOC TNG NOCOTNTAG TOU NPWTOU AMIVOEEOC MOU Xl NPoadebel aTn pnTivi €XEl
101aiTePN onuacia €ivalr anapaitnTtog yia Tov unoAoylopd Twv avTidpaoctnpiov nou 6a
xpnoidonoinBolv oTn ouvéxeld. H unokataoTtaon (OnA. o apiBudc Twv dpacTIKOV OPAdwWV)
™G pnTivng ekppaletar o mmoles avd ypaypdpio pnTivnG. Eivalr npogavég OTI n
UnNokaTaoTaon PeIVeTal Je TNV aU&naon Tou hoplakou BApouc nou npoaTiBeTal aTn pnTivn.
Avahoya pe Tnv aTpaTnyikr nou Ba akoAoudnBei yia Tnv nenTidikr ouvBeon (Boc fj Fmoc), n
HEBODOC NPoadIiopIoPoU TNG UNOKATACTACNC £ival dIapOoPETIKN, apou anaiTeital n Unapén piag
opadac r npoiovTtoc To onoio va anoppo®@d orto UV. ETol otnv Fmoc oTpatnyikn, ToO
OIpavUNOPOUABEVIO NMOU NPOKUNTEI and Tnv anonpooTaacia Pe ninepidivn Tou Fmoc-apivo&goc
avTidpd pe Tnv minepidivn kar divel pia otabepry Tpitotayn ayivn (BAéne oxnua), n onoia
anoppopa ora 290 nm pe éva pOPIaKO OUVTEAEOTH anoppo®nong 5800 (I moliecm™).
AvTiBeTa ano Tnv anopdakpuvaen Tng Boc opddag, dev npokUNTel Napaywyo nou va anoppoda
oTo UV. ZTn nepinTwon auTn, n HETATPONN TNG AMIVOPAdAC TOU aPIVOEEOC ot AAac Tou
nikpikoU o&€oc kal, akoAoUBwe, n £&oudeTépwar) TNC Pe dligonponuAoaliBulapivn, odnyei o
AQYn Tou AAATOC TOU MIKPIKOU OEE0C, TO onoio anoppo®d oTd 358 nm, PE £va HOPIAKO
ouvTeheoTn anoppd®nonc 14500 (I moltcm™). ©a npénel va TovioBei 6T1, yia TV akpipeia
Tou npoaodiopioyol TNG unokataoTaonc Tng pnrivng, 101aitepn onuacia €xel n 0yion NG

pNTIVNG nou Ba xpnoiyonoindei kai To €av n &npavor TnG €xel yivel kaAd.

T
o
an!
0
o

ZXAHa. AvTidpaon Tou JIPOUABEVIOU PE TNV MINEPIDIVN.
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AvTidpaon:

CH;
CH; HH
Q H H—N O
>~N’ 0 O 1. TFA >—/<
cHye—d < 2DIEA o CHy N
CH; N . TKPKO 0ED 2 H
o D
Boc-Ala-MBHA TO0T6V
P O,N P
Mnxaviouog:
H H
O, H TFA ®ds H d H
N — mp— P
\ J \ (\ \
(CH3)3C_O R (CH3)3C_Q- R (CH3)3C_Q R
@
/H @
0} H H ©)
%‘N’:J 4+ (CH3);C
d "R l
l CH,
DIEA @ o H2C2< + H
RNH, <—— RNH; CF;C00~ + CO, CH,
O,N
HO NO, , CH;
2nuetwon;
: R: —$
OzN CH3 /N
@ o H
RNH; -0 NO,
O,N 0
TPOidV
ZKONnoG TNG AOKNONG:

JKOMOG TNG AoKNONC €ival n €knaideuon Twv @OITNTOV Ot HPeBodoAoyieG npoadiopicuol
UNOKATAOTAONG OTEPEWV UMNOOTPWUATWY NMOU XpnaoigonolouvTal oTn ouvBson nenTidiwv, oTn

ouvduaoTikn Xnueia kal yevikdTepa aTtnv Opyavikn Xneia.

AvTidpacTipia:

niKPIKO oEU (M. B. = 229.1, 0.1. = 122.5°C)

5% (v/v) dugonponuAoaiBuAapivn (DIEA) oe dixAwpopedavio
95.5% ai6avohn

dixAwpopegdavio (DCM) (0., = 40°C
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Boc-Ala-MBHA
40% (v/v) TpIpBopoEIKO 0EL ot dixAwpouedavio
N, MA-diueBulopoppuapidio (DMF)

M£0050¢C NapacKEUNG:

ZuyiCovTal 10 mg &npnc Boc-Ala-MBHA o’ €éva pIkpO kaTaAAnAo doxeio £podiaouevo Pe NBUO
kal oTpo@lyya kai npootiBevral 3 ml 40% TFA oe DCM. Metd and 15 AenTa, dinbeital o
OIaAUTNG kal eknAUveTal n pnTivn 3 Qopéc ye DCM. 3Tn ouvéxeia npoaTiBeTal diaAupa 5%
DIEA o DCM yia dUo Aentd. AinBeital kal enavahappaveral n npoadrkn diaAupaTog 7% DIEA
oc DCM. AinBeitar peta anod dUo AenTd kal eknAUveTal n pnmivn 5 @opéc pe DCM. 3Tn
ouvexela npooTiBeTal kar avadeUeTal 2 Popeg €ni 1 Aentd diaAupa 1M nikpikoU o&géoc o DCM.
AkolouBei €knAuon Tng pnTivng pe DCM (TouAdxioTov 5 QopEG) kal n €kAouan Tou MIKPIKOU
Me npooBnkn diaAupaTtog 5% DIEA oe DCM. H npooBrkn Tou SiaAUpaToc 5% DIEA o DCM
(ouvoAikog dykog ~ 10 ml) yiveral TunUaTika o€ 2-3 d0oelG. ZuAAéyovTal Ta dinbruaTa. ‘OTav
0 TENIKOG OykoC Twv dINBNUATwv €ival <10 ml, YETAPEPETAl NOOOTIKA OE OYKOMETPIKA (IAAN
Twv 50 ml kar cugnAnpoveral pexpl oykou 50 ml pe aiBavoAn. ZTn nepinTwon nou o OYKog
Twv dINBnudTwv cival navw ano 10ml, anaiteital GUPNUKVWON TUAKATOC Tou dIaAUTn oTov
NEPIOTPOPIKO €EATHIOTAPA. € OnoladnnoTe NePINTWON N TEAKR MNEPIEKTIKOTNTA TOU
dlaAUpaTog og DCM dev npénel va Eenepva 1o 20%. And To SIAGAUNA TNG OYKOUETPIKAC PIGANG
yepiCeTal pia kuweAida UV kal geTpdrtal n anoppognon ota 358 nm. ZTnv nepinTwon mnou n
anoppo®non eival peyain (ekTdC opiwv £PApPOYnG Tou vOpou Lambert-Beer), yiveral n
KataMnAn apaiwon pe ailBavohn n onoia Ba npensl va AngOei undwn oTov TEAIKO
npoadIopIoKO TNG UNOKATaoTaong. MeTpeital n anoppo®non ora 358 nm kai unoAoyiteTai n

unokataoTaon epappolovTag Tn oxEon:

Y =AV,./ €Rsl,
onou: Y - unokataaTacn Tng pnTivng o€ mmol/g
A - Anoppopnon oTo 358 nm
Voyk - 0 OYKOG TOU TeAIkoU SiaAupaTog (ml)
€ - OUVTEAEOTAG HopIakng anoppoenong (It mol™ cm™)
Rs - To Bapocg Tn¢ Boc-Ala-MBHA nou xpnoiponoinénke (g)
| - To pnkog TnNG kuyeAidag UV (cm)

EkTéAEOn:

AkohouBnoTe Tn PeBodoAoyia EMIKEVTPWVOVTAG TNV NPOCOXN 0ag oTnv akpifn CUyion kal Thv
noAU kaAr €knAuaon Tng pnTivng kabe gopad.

EnavahaBate Tn pebodohoyia oc €va SeUTePO deiyua Kal UNOAOYIOTE TNV UNOKATACTAGN WG TO

MECO OpO TWV JUO HETPROEWV.
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ZnToUpEva anoTeAéopara:
YnokartdoTaon Tng Boc-Ala-MBHA

EpwTnoEIG:

1. e nolo and Ta oradia npocdiopiooU TNG UNOKATAOTAONG Hnopei va odnynBoUue o€
ooBapd o@aiua (EKTOC an’ autd nou npoava@epinkav).

2. 'Onwc Ba dIanIoTWOETE, TO NIKPIKO OEU EUNEPIEXEI ONUAVTIKO NoooaTod uypaaiac. Mati dev
npénel va To ENpavous;

3. YnoMloyioTe Tnv unokartaoraon Tng MBHA xwpic Tn Boc-Ala.

BiBAioypa®ia:

1. Chang, C. D.; Waki, M.; Ahmad, M.; Meienhofer, J.; Lundell, E. O.; Hang, J. D. Int, J.
Pept. Protein Res. 1980, 15, 59-66.

2. Gisin, B. F. Anal. Chim. Acta 1972, 58, 248.
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33. NaiAov-6,10

AvTidpaon: MoAupepiopoc (NoAUCUPNUKVWON)

Hz Hz Hz H, H, H2 Hz ﬁ:l)
R S s i I Hﬁfc“‘c” R O SO e
z H2 Hz H:z 0 H2 H,‘, H2 H;,

]

1,6-Blapivoegdvio l - 2n HCl GEUTTAKOUAO YAwpibio

AvTidpacTipiqa:

e€apebulodiapivn (hexamethylene diamine), donpol-kiTpivwnoi kpUuoTalol, (M.B. = 116.21,
0.T. = 42°C, 6.C. = 205°C),

dekavodioUAo-OixAwpidio  (osunakoUAo-xAwpidio, sebacoyl chloride), axpwuo ¢ ehagppa
KITpIvwnO uypo €vrovn oopn, (M.B. = 239.14, 0.0. = 220°C, d = 1.12 g/ml), safety phrases:
S26 S36 S37 S39 S45, risk phrases: R20 R21 R22 R34 R36 R37 R38

M£6050G NapaoKEUNG:
i

Aia\UoTe 1.0 g €&apeburodiapivng og 25 ml vepou og éva notnpl {éong Twv 100 ml. ZTn
OUVEXEID napaokeudoTe €va dldAupa 1.0 g dekavodioUAo-xAwpidiou o 25 ml eEaviou.
AnoxUoTe NPooekTIKG To diIaAUpa Tou dekavodioUAo-xAwpidiou navw and To udaTiko didAupa
™G eEapebulodiapivng, pE Tnv PBondeia piag yudAivng papdou. 'Eva Aentd upévio Oa
oxnuarioTei otn dienm@aveia. TpaBngre €va viipga anod Tnv JIEMIPAVEId AUTH XPNOILOMNOIOVTAC
pia AaBida, kal cUpeTE To €Ew anod To nothpl (Eosws. Me Tnv BonBeia piag yudhivng papdou
Kal XpnoIhonoiwvTas TNV w¢ BapoUAko, MaléwTe TO VAPA apyd GEPVOVTAC TO MPoG TA £EW
(npoooxn npénel va An@Oei woTe n iva va TpapnyTei kABeTa and To KEVTPO Tou MoTnpiol
XwpIG va ayyilel TIC NAeUpEC Tou). MOMNIC GUAAEXBEi OAO TO MOAUMEPEC UAIKO, EEMAUVETE TO
KaAd Pe vepo, kal apoU To OKOUNIOTE ENIPAVEIAKA UE JIa NETOETA, AProTe To va Eepabei oTnv

anaywyo-£aTia. ZETUNIETE To ENPO VKA Kal EEETACTE TIG (PUOIKEG TOU IBIOTNTEG,.
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35. Yypn xpwpartoypa®ia uywnAng nieong (HPLC)

Eicaywyn
O KaBapioPoC TWV OPYAVIKWV EVWOEWY anoTeAei €va and To mio duokoha kai XpovoPopa

Bruata otn dladikacia TnG ouvBeonc Touc. OI XPWHATOYPAPIKEC TEXVIKEC £ival AUTEG Mou
KaTda kavova XpnolhonoiouvTal.

H xpwpatoypagia eivalr pia anod TIC Baoikég peBodoug dlaxwpiopoU HiyHAToC ousInv Kal
oTnpileTal oTnV apxn TNG KATavoung Twv CUCTATIKWV TOU WiyHaTog avapeoa o€ dUo PAOEIC,
Avaloya e Tn @UON Twv QACEWV MOU XPNOIKOMNOIoUVTAl Ol XPWHATOYPAPIKEC TEXVIKEC
dlakpivovTal og: aTepeoU-uypouU (A), uypoU-uypouU (B), uypou-agpiou (I).

H pia ano6 Tic dUo gaosic anoTeAei Tn oTACIUN (PAon PECW TNC onoiac Kiveital n deUTepn, N
onoia ovouddeTal KivnTh @aocn. H katavoun Twv ouoTaTIKWV TOU WiYUAToC avapeoa oTic duo
(pAoeIg eEapTdTal, avaloya WPE TNV TEXVIKI MOU XPNOIKONOIEITAl, ano TIC OXETIKEG DIAAUTOTNTEG
TWV CUCTATIKWOV TOU PiYHATOC OTIC JIAPOPETIKEC PACEIC (XpwHaToypagia uypou-uypou) f Tnv
EKAEKTIKN TOUG MPOCPOPNON NAvw TNV EMIPAVEId TOU OTEPEOU (XpwHAToypapia oTepeoU-
uypou).

H xpwuatoypagia oTepeoU-uypol, avaloya Pe Tnv apxn Asimoupyiag, Olakpiveral Oe:
xpwpatoypagia otiAng (column chromatography), xpwuatoypagia nnktrg (gel filtration),
xpwpatoypagia lovroavralayng (ion exchange), avaoTtpopng ¢aong (reverse Phase) kai
xpwparoypapia AenTnc aToiBadog (thin layer chromatography, TLC).

3TN Xpwuatoypagia uypoU-uypoU €vTACCETAl N XpwuaTtoypagia katavoung (partition
chromatography).

Kata Tov kaBapiopd Twv opyavikwv eVWoewy, 1I01aiTEPN EQappoyn BPiokouv oI TEXVIKEG: TNG
XpwUaToypagiag 1ovroavral\ayng, TnG XpwHaToypagiag nnkTRg, TNG XpwHaToypagiag
KATavoung kar Tng avaotpo®ng ¢acnc. Idiaitepa, n ioaywyr Tng HPLC (high performance
Liguid Chromatography) €dwoe apketr) wBnon otnv avantu&n Tng nenmidoxnueiac. nuepa
€xouv avantuxBei HPLC oTnAsc pe PeyaAn MoikIAia oTATIKWV (PACEWV MOU EMNITPEMNOUV TNV
eKTEAEON JIaQOpWV TUNWV XpwHATOypa®iac, Onwc: avacTpopng (pacng, npocpopnanc,
lovToavTaAAaynG KAM. ZTIC NapakaTtw £ikOvec didovTtal SlaypaupaTIKa Ta PEPN €VOC TUMIKOU

opyavou HPLC, kaBwg kail n pwToypagia evog TETOIOU 0pyavou.
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Buhpidu aioaywyic
Beiypourog

KrvnTi

pdon Mpo oAy NpooToreuTik

AvThiu aTijin

Avokumiki oTijAn

Koroy pogiog

AviyviuTic _-

EikOva. ZXnuaTikr) avanapaoTaon TV THNHATwv evog opyavou HPLC.

H xpwuaTtoypagia avaoTpo®ng ¢aong ornpiletal otnv apxn Tng Uudpo@IAIKOTNTAC Kal
NINOMIANIKOTNTAG. H oTabepr) odaaon anoTeAeiTal anod napaywya Tou nNupiTiou PE N-aAKUAOPADEG
NPOCOEDEPEVEC OUOIONOAIKA. ZTNV EUMNOPIKN OVOHAsia TwV OTNAWV avagpepovral navra ol
oupBoAiopoi n.X. C-8 n C-18, nou onuaivouv OTI Ol N-GAKUAOUAGDEC NEPIEXOUV OKTW
OekaokTw aToua avepaka, avTioToixa. ‘Ogo mo udpdpopn (AINOPIAN) €ival n oTaTikh ¢aon
(MeyaAn avBpakikn aAucida) TOOOo Mo IoXUPa ouykpaTouvTal ol AINOPIAEC OUTIEC. SUVEN®C, Ol
UOPOPIAEC oucieC Ba ekAouovTal Nio ypriyopa ano TIC AINOPIAEG.

H kivntr @don €ivai o dIaAUTNG N To Hiyda OIGAUT®V nou OIOXETEUOVTAl CUVEXWG HE TN
BonBeia Tng avTAiag otn otnAn (oTabepr) @aon). H alAnAenidpaon Tng KivnThAS ¢Aonc Kai Tou
Oeiyuatoc pe Tn oTabepry ¢paon kabopilel To BaBuod PeTAKivNONG Kal To OIAXWPIOHO TWV
OUCTATIKWV Tou Oeiypatoc. MNa napddeiypa, n €khouon Twv JDEIYUATWY NMOU £XOUV IOXUPOTEPEG
aMnAendpdoeic pe TNV KIvnTA (Gacn an’ oTi pe T otabepny, Ba yivel ypnyopdTepa kai Ba
£XOUV HIKPO XPOVO KaTtakpdTnonc. H oloTtaon Tng KIvnTAG ¢AcnG WNopesi va napayevel
oTabepn| (1IcokpaTikd oUoTNUA EkAouonc) f va heTaBaiAetal (BaBuidwTo oUoTnNHa €KAOUONG).
3TN Xpwpatoypagia avaoTpopng (Aacng unopei va xpnoidonoinBei €va peydlo elpog
opyavikwv dIaAUTWV Kal udaTikwv SIGAUMATWV (SIAQOPETIKNG I0VTIKAC 10XUOC kal pH) Ye Tnv
npolnoBean ot gival NoAU kabapoi kai dev ennpedlouv Tn XNMIKA 0TaBePOTNTA TNG OTABEPNC
¢aonc. H emidoyn Toug e€aptartal e peyalo Babud and Tn eUON TwV CUCTATIK®Y TOU NPOG
kaBapiopd piypatog. ZTa nenTidia XpnoidonoioUuvTal ouviBwG OEIVEG GUVONKEC MiyHaTog
akeTovITpiAlou/vepoU (01 OEIVEG GUVBNKEG eniTuyxavovTtal Pe Tnv npoadnkn 0,1% (v/v) TFA).
Ma Tnv avixveuon TwV OUCI®V TOU HiYHATOG XPnOolKonoiouvTal diapopwV TUNWV AVIXVEUTEC
onwg UV, deiktn didBAaonc, kAn. XTnv nepintwon Twv Nenmidinv Xpnoidonoicital eupUtata o
avixveutng UV oTa pNnkn Kupatog 214-220 nm. And Tnv Kataypa®n Tng anoppd®nong
OUVApPTAOEl TOU XPOVOU MPOKUMTEI TO XPpWHATOypA@nua TO OMoio KataypdgeTal oTov

Karaypagea..
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Eixova. ‘Opyavo HPLC.

H emipdaveia Twv CUCTNRATWY TOU XPWHATOYPAPATOC AVTIKATONTPICEI TN CUYKEVTPWON TWV
avTIOTOIXWV CUCTATIKWV TOU HiyHaTog.

O JIaXwpPIOKOG TWV CUCTATIKWV €VOC MIyHaToG, €KTOG an’ 6oa ava@epOnkav PEXpI Twpa,
ekaptaral and napdyovTeg Onwg n pPor Tng KIvnTAg ¢acnc, To WEyeBog kal TNV ololopopgia
TWV KOKKWV TNG oTaBepnc paong, Tnv noodTnTa Tou OeiyuaTog KA.

AkoAoOUBEi n eikova evog HPLC XpwpaToypagpnuaTog, OTO OMnoio KataypagovTal ol Xpovol

KATaKkpAaTNONG TwV CUCTATIKWVY TOU WiyMaTog:

DADT &, Sig=230 4 Ret=360 3 ([0 JSERS T-MORTONIPOMOP=1 187 SAMP~1114 001 CMOTZE D)
mal ]

HE-552

40

11.829

2817

35

iy

25

Eikova. Mopr) evog XpwiaToypagrparog HPLC.

201



Avaloya Pe TNV 1KQvOTNTA TWV AVTAIOV TOU OpYyavou, KaTaTaooovTdl o Opyava avaAuTIKNG
kal napaokeuaoTikng HPLC, avTioToixa. H nocdTnTa Tou deiyuaTog nou Pnopei va SIoxeTeUdEI
oc pia avahuTikn HPLC eival Tng TG&ng Tou 1mg kai n pory Tou dIaAUTN €kAouong TNG TAENG
Tou 1 ml/min. O1 avaAuTIKEG OTAAEG €xouv OlaOTAOEIC 4-5 mm x 250 mm. AvTiBeTa, OTn
napaokeuaoTikr] HPLC, avaAoya kai ye To PEYEOOC TNG OTNANG, WNopei va evedei deiypa Tng
TA&NG Tou ypappapiou. H diadikacia nou akoAouBeitar ouvnBwe eival n diEpEUVON TWV
KaAIiTeEpwV ouvBnkwv diaxwpiodoU (oThAn, OIaAUTR €khouonc, TaxuTnTa PONGC) OTnV
avaluTikr] HPLC kal oTn ouvexsia AauBavovTac un’ oywnv TIC avaAoyieg Twv aTnAwv (OYKoG
NapackKeUdoTIKNG/OYKOC avaAuTIKNAG) npoadiopileTal n TaxuTnTa pong OTn NApAdoKEUACTIK.
MNa napadeiypa, av otnv avaiutikry HPLC n TaxUtnTa porc nTav 1ml/min kai n avaloyia Twv

OYKWV TWV oTnAWV gival 25, TOTE n TaxUTNTa Pong oTnv NapackeuaaoTikr) 6a gival 25 ml/min.

ZKonog TG Aoknong

Zkondg TNG aoknong €ival n eknaideuon Twv QOITNTWV OE JlaXWPIOHOUG MOAUNAOKWY
MIYMATWV Kal N €EOIKEIWOT TOUC ME GUYXPOVEC XPWHATOYPAPIKEC TEXVIKEG KABAPIOPOU ONWG
eival n HPLC.

AvTidpaoTipia:
kaBapotnTa HPLC, pebavoin kabapotnta HPLC

nenTidlo, TPIPOBoPoEIkd 0FU (TFA) kaBapotnta HPLC, aketoviTpihio

M£6080¢ NapacKeUNG:

1 mg nenmidiou diaAUovtal o 1 ml H,O nou nepigxel 0.1% TFA. To deiypa dindeital oe
KataAMnAo QIATpo yia Tnv anopdkpuvon TUXOV OTEPEWV AIWPNHATWV. MAEveTal n oTAAN He
peBavoAn eni 30 AenTd kal 0T OUVEXEld npoypaupaTiCeTal n avaAuTikn ouokeun TnG HPLC pe
TNV napakatw diadikacia, €xovrac wg dlaAuTec A: H,0/0.1% TFA kai B: CH3CN/ 0.1% TFA.

AlaAUTNG A(%) | AlaAUTNG B(%) | Xpovog (min) | Porl (ml/min)
100 0 0 1
50 50 30 1

E€ioopponeital n othAn pe TNV apxikn ocuotacn Tou diaAlTn €khouong (100% (H,0/0.1%
TFA) yia 15 Aentd. Mndeviletar n anoppognon Tou JlaAUTn Kal €AEYXETAl AV UMNAPXE
onuavTikr PETaBoAr TnG. >To Babud nmou napapével otabepr) (kovrta oto 0) el0aysTal To
Oeiyua 20 pl and Tn BaABida eloaywync Tou deiyuaToc Kal EEKIVAPE To NpOypaupa £kAouonc.
'OTav oAokAnpwOei To Npdypappa €kAouonc, NAEVOUPE TNV KOAWVA e HMEBAVOAN Kal TEAOG HE
peBavoAn/vepd (20/80). Avaloya pe Tn @UON TOU XPWHATOYPAPHUATOC MOU KATAYPAPNKE,
METABAMOUPE TIC OUVONKEG Nou BewpoUue OTI unopolv va cupBalouv atov kaANiTepo
dlaxwpiopd (n.x. &ekivape pe avaloyia diaAutwv 95% H,0:0.1% TFA, 5% ACN: 0.1% TFA 1)
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METABAMoOUPE TO XpOvo €kAouanG kAM.) kai enavahapBavoupe Pe Tn diadikacia €wc OTou
emTeuxBei IkavonoinTikdg SIaXwpPICHOC.

ZnTAOTE ano Tov TEXVIKO va odg Oeifel Tov TpOMo MpoypaupaTiopou Kal AsIToupyiac Tou
opyavou HPLC.

>nueiwaTe oTo TETPAdio T diadikaaia.

EToipuaoTe 1o deiypa ouppwva Pe Tn pebodoAoyia.

AInBrioTte Toug JIaAUTEG €khouong mou Ba XpnOIUOMOINOETE OTn CUOKEUR OINBnong Twv
dlaAutwv HPLC xpnoiyonoliowvTac Ta kaTtaMnAa @iATpa nou 6a oac unodeixBouv anod Tov
TEXVIKO.

TonoBetrioTe ToUG JIaAUTEG oTa doxeia TNG HPLC Kal GUPBOUAEUTEITE TOV TEXVIKO Yid ThV
anagpwaor) Toug.

E€ioopponnate Tn oThAn oUppwva Pe Tn pebodoloyia kal Tn BoriBsia Tou TexviKoU Kal
€l0ayeTe TO Ogiyya OTn OUOKeUn. EkTeAéoTe Tn O1adikaocia €kAouonc kali kataypagng Tou
XpwHaToypa®nuaTtog He Tn Ponbela Tou TeEXVIKOU. JUINTNOTE Me Tov enmiBAEnovta To
anoTEAEOUA Kal €MIAEETE TIC PETABOAEC TWV OUVONKWV TOU MEIPAPATOC Yid TNV ENITEUEN
kaAiTepou SlaxwpiopoU.

EnavahaBate T diadikaacia Ye TIC GUVBNKEG TNG eMAOYNC oac.

ZnToUpeva anoTeAéopara- EpmTNOEIg

1. Na Bpebouv ol ouvdrikeg kalhiTepou diaxwpioyoU Tou nenTidiou and TIC NPOOUIEEIC kal TO
noooaTo (%) Tou nenTidiou gag aTo deiyua.

2. MNarti npomiydrarl To 6&Ivo pH oTov kaBapiopd Twv NenTISiWV Kal 0xl n.X. To pH ~7;

3. Ze nola nepinTwon Ba xpnaoiponoioloate pia otnAn C-8;

4. Moo aMo Pnkog KUPaTtog atov UV avixveuTr Ba pynopoloate va XpnoIUOmNOINOETE Kal OF

roia nepinTwon;
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TunwBbnke oto Mavemotnuako Turnoypageio
pe dartavn tou lMNMaverotnuiou lwavvivwv.

MANEMIZTHMIAKO ‘ °

N Toroypdoeio

I AN N I N

Copyright: MaveruotAuto lwavvivwv

ArayopeUeTal N HEPLKA 1] OALKT avaTUTIWOT, KOBMGS KAl N
AUYN pwTtoavtlypapkwyv arnod To BBAIo xwpig tTn yparth
adela tou Tunuatog Anpooteupdtwy Tou MNaveruotnuiou
lwavvivwy Kal Tou ouyypagpeéa.

AlavepeTtal Awpedv 0TOUG POLTNTEG.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


