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R|YLdtWpVHN MHJ\]pNH 

BSA boYine VeUXm albXmin = V]aUYaVmaUha V]pUXmfehpUje 

cAMP ciklikus adenozin-monofoV]fiW 

CPBAD comSeWiWiYe SUoWein bindig aVVa\ = YeWplkedĘ fehpUjek|WpVi analt]iV 

DCCI N,N¶-diciklohexil-karbodiimid 

DSM-5 Diagnostic and Statistical Manual of Mental Disorders 

EDAC 1-etil-3-(3-dimetilaminopropil)-karbodiimid 

EDTA eWilpn-diamin-tetraecetsav 

ELISA enzyme-linked immunosorbent assay = enzim kapcsolt immunanalitika 

ENSZ Eg\eV�lW Nem]eWek S]eUYe]eWe 

GPCR G-protein coupled receptor = G-fehpUje kaScVolW UeceSWoU 

HOBt 1-hidroxibenztriazol 

IgG immunglobulin G 

KLH keyhole limpet hemocyanin 

MVD moXVe YaV defeUenV = egpU vas deferens 

NOP nociceptin opioid peptid receptor 

NORBNI norbinaltorfimin 

Red-Al niWUiXm biV]-(2-metoxietoxi-alXmtniumhidrid) 

RIA radioimmunoassay = radio-immunanalitika 

sc. subcutan 

SM(PEG)2 szukcinimid-maleimid-SolieWilpn-glikol 

TT tetanusz toxoid 
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1. BHYH]HWpV (LURdaOPL iWWHNLQWpV) 

1.1. KibtWyV]HU KHO\]HWNpS 

A kibtWyV]eU ab~]XV pV f�ggĘVpg jelen koUXnk WiUVadalminak eg\ik komol\ 

SUoblpmija. [1,2] Az ENSZ 2020-as World Drug Report-ja V]eUinW a V]eUhaV]nilyk V]ima 

(amibe beleWaUWo]nak a] eg\V]eUi pV W|bbV]|Ui haV]nilyk is) a] elm~lW eg\ pY alatt 210 

milliy fĘUĘl 269 milliyUa nĘWW. A tiltott V]eUek k|]�l a kannabiV] (192 milliy), az opioidok 

(58 milliy, ebbĘl 30 milliy ySiiW), a SV]ichoVWimXlinVok (48 milliy) pV a kokain (19 milliy) 

a legnpSV]eUĦbbek. [3] A] illegiliV ySiXmWeUmelĘ oUV]igok V]ima 50-Ue WeheWĘ, YiV]onW 

a] elm~lW 5 pYben a fekeWeSiacon jelenlpYĘ menn\iVpg 97%-iW hiUom oUV]ig V]olgilWaWta: 

AfganiV]Win (84%), MianmaU (7%) pV LaoV] (1%). ViligYiV]on\laWban a mikf|ldek 

WeU�leWe 2018-ban 17%-kal, majd 2019-ben 30%-kal cV|kkenW, viszont mpg tg\ iV 

nag\obb WeU�leWUĘl beV]pl�nk (240 800 ha), minW 10 pYYel e]elĘWW. RiadiVXl a] aV]il\ pV 

feUWĘ]pVek Ve WpSi]Wik meg a WeUmpn\W, tg\ a WeU�leWYeV]WpV ellenpUe a WeUmelpV cVak 0,1%-

kal cV|kkenW. 7 610 Wonna ySiXmbyl becVlpVek V]eUinW 472-722 tonna tiszta heroint 

illtWoWWak elĘ a kibtWyV]eU keUeVkedelem V]imiUa. 

A haWyVigok ilWal lefoglalW heUoin pV moUfin menn\iVpge V]inWpn elgondolkodWaWy. 

EXUySiban 30 WonniW kobo]Wak el, amiYel megdĘlW a 2008-aV 29 WonniV UekoUd. A] 

ameUikai konWinenVen pYek yWa fol\amaWoVan emelkedik a lefoglalW menn\iVpg. 

Ug\anakkoU a] eg\ik legaggaV]Wybb V]imadaW, a] pYenWe elYeV]eWW egpV]VpgeV pleWpYek 

V]imiban mXWaWko]ik meg. Noha 192 milliy kannabiV] haV]nilyYal V]imolhaWXnk, 2017-

ben a 42 milliy elYeV]eWW egpV]VpgeV pleWpYek 80%-ipUW oSioid V]eUek YolWak felelĘVek. [3] 

EbbĘl iV liWV]ik, hog\ a] oSioidok ab~]XVa komol\ kiUokaW oko] mind WiUVadalmilag, 

mind ga]daVigilag, pSSen e]pUW az ellene Yaly k�]delem mindann\iXnk k|]|V pUdeke. 
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1.2. A PiN pV a PRUILQ 

A keUWi mik (Papaver somniferum L.) (1. ibUa) az egyik fontos kXlW~Un|Ypn\�nk. 

A bogliUkaYiUig~ak (Ranunculales) Uendjpben a mikfplpk (Papaveraceae) cValidjinak 

Wagja. MagjiW pWke]pVi, mtg a n|Ypn\bĘl kin\eUheWĘ alkaloid WtSXV~ Yeg\�leWeit 

g\yg\iV]aWi cplokUa haV]niljXk fel. A n|Ypn\ben elĘfoUdXly moUfin (1) pV kodein (2) (sok 

miV eg\pb Yeg\�leWWel eg\�WW) nem cVak a g\yg\tWiVban fonWoVak, hanem a tebainnal (3) 

eg\�WW g\yg\V]eUiSaUi alaSan\agkpnW iV jelenWĘVek. Kaba\ JinoV mag\aU g\yg\V]eUpV] 

1931-eV V]abadalma a moUfin V]iUa] mikV]almibyl Yaly kin\eUpVpUe, mind a mai napig a 

moUfin iSaUi mpUeWĦ elĘilltWiVinak alaSjiW kpSe]i a] egpV] Yiligon. [4] 

A moUfin pV V]iUma]pkai haWiVWanilag a majoU analgeWikXmok cVoSoUWjiba WaUWo]nak. 

[5,6] E]ek a Yeg\�leWek kiemelW fonWoVViggal btUnak a kUynikXV pV V~l\oV fijdalmak 

 
1. ibUa Papaver somniferum L. 

(https://hu.wikipedia.org/wiki/Kerti_m%C3%A1k#/media/F%C3%A1jl:Papaver_som

niferum_-_K%C3%B6hler%E2%80%93s_Medizinal-Pflanzen-102.jpg, leW|lWYe: 

2021.02.23.) 
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en\htWpVpben. HaWiVXkaW a V]eUYe]eW oSioid-receptorain fejtik ki. Jelenleg npg\ WtSXVW 

k�l|nb|]WeW�nk meg eg\miVWyl, ȝ, ț, į pV nociceSWin oSioid fehpUje (NOP) receptorokat. 

Mindegyik a G-fehpUje kaScVolW UeceSWoUok (GPCR) cValidjiba WaUWo]ik, a]on bel�l iV a 

Gi/o alcValidba. A] adeniliW-cikli] giWliVa UpYpn cV|kkenWik a cAMP V]inWeW, ami a cAMP-

f�ggĘ fehpUje kini]ok giWliViban n\ilYinXl meg. A] eg\eV UeceSWoUokon agoniVWik ilWal 

kiYilWoWW haWiVokaW/mellpkhaWiVokaW a] 1. Wibli]aW foglalja |VV]e. (A NOP-UeceSWoU haWiVai 

nem keU�lWek felW�nWeWpVUe, miYel nem, Yag\ alig k|Wik a moUfinYi]aV Yeg\�leWekeW.) 

1. TibOi]aW AgoniVWik pleWWani haWiVai az opioid-receptorokon [5,6] 

HaWiV �-receptor G-receptor N-receptor 

FijdalomcVillaStWiV +++ +/- ++ 

S]ediciy ++ - ++ 

Lpg]pVdeSUeVV]iy +++ ++ - 

S]pkUekedpV ++ ++ + 

EXfyUia +++ - - 

DiV]fyUia - - +++ 

DeSUeVV]iy - - +++ 

Halluciniciy +/- - +++ 

Fizikai dependencia +++ - + 

+/- nem eg\pUWelmĦ; - nincV haWiV; + alacVon\ haWiV; ++ k|]eSeV haWiV; +++ eUĘV haWiV 

Jyl liWhaWy, hog\ a] analgeWikXV haWiVpUW W|bbp-keYpVbp mindeg\ik UeceSWoU felel, 

mtg a] pleWeW YeV]pl\e]WeWĘ mellpkhaWiVok jelenWĘV UpV]ppUW a ȝ-UeceSWoU okolhaWy. A 

legfonWoVabbak e]ek k|]�l a lpg]pVdeSUeVV]iy, az obVWiSiciy, pV a] eXfyUia. UWybbiYal a 

UekUeiciyV cpl~ haV]nilaWkoU kell kifeje]eWWen V]imolni, ami f�ggĘVpghe] pV hoVV]~WiY~ 

haV]nilaW VoUin WoleUancia, illetve addikciy kialakXliViho] Ye]eWheW. A] addikciy 

ilWaliban ol\an V~l\oV f�ggĘVpgi illaSoWoW jelenW, amel\ben fi]ikai pV SV]ichpV 

deSendencia eg\�WWeVen Yan jelen. [7] Ezt a] AmeUikai PV]ichiiWUiai TiUVaVig, minW 

SV]ichiiWUiai beWegVpgeW definiilWa. A kUiWpUiXmrendszert a Diagnostic and Statistical 

Manual of Mental Disorders (DSM-5) WaUWalma]]a, amel\ nem]eWk|]ileg eg\VpgeV 

V]emSonWUendV]eU alkalma]iViW WeV]i leheWĘYp. [8] A SV]ichpV deSendencia (f�ggĘVpg) 

dUogkeUeVĘ magaWaUWiVban, a V]eU megV]eU]pVpUe kpn\V]eUtWĘ Yig\ban, VyYiUgiVban 

manifeV]Wilydik, mtg fi]ikai deSendenciiUyl akkoU beV]plheW�nk, amikoU a V]eUek 
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megYoniVa jelleg]eWeV elYoniVi Yag\ abV]Winencia-V]indUymiW idp] elĘ, amel\nek W�neWei 

VokV]oU ellenWpWeVek a] illeWĘ dUog akXW haWiVaiYal (Ärebound´), pV UendV]eUinW annak miU 

cVekpl\ dy]iVaiYal en\htWheWĘk (V]XSSUeVV]iy). E] ilWaliban hoVV]abb V]eUhaV]nilaW 

k|YeWke]Wpben alakul ki. 

A k|]SonWi idegUendV]eU pUinWeWWVpge miaWW ke]elpVe |VV]eWeWW, eneUgia-, idĘ- pV 

Spn]igpn\eV. A g\yg\V]eUeV WeUiSiin W~l kiemelWen fonWoV a beWeg SV]ichpV, emocioniliV 

pV V]ociiliV WimogaWiVa iV. A] oSioid f�ggĘVpg ke]elpVpUe legelWeUjedWebb mydV]eU a 

metadon (4) V]XbV]WiW~ciyV WeUiSia. [9] Ennek lpn\ege, hog\ a f�ggĘVpg WiUg\iW kpSe]Ę 

V]eUnpl hoVV]abb fele]pVi idejĦ, de Xg\anol\an SoWenV meWadonUa V]okWaWjik iW a beWegeW. 

E]W k|YeWĘen elhag\jik a] abX]ilW V]eUW, majd Sedig fol\amaWoVan cV|kkenWik a meWadon 

menn\iVpgpW iV. A hoVV]abb fele]pVi idĘ miaWW a] elYoniVi W�neWek en\hpbbek pV jobban 

WoleUilhaWyk. Ug\an elvben ideiliV WeUiSiinak V]imtW, YiV]onW a g\akoUlaWban V]imoV 

bXkWaWyYal kell V]embenp]ni. Ha a beWeg a ke]elpV VoUin biUmikoU ~jUa haV]nilja a] 

elhag\ni ktYinW V]eUW, akkoU a WeUiSiiYal minden addig elpUW eUedmpn\ kiUba YpV]. A 

legnag\obb SUoblpmiW YiV]onW a YiVV]aeVpVek V]ima pV a]ok k|YeWke]mpn\ei oko]]ik. A 

meWadon WeUiSia Ypge]WpYel, a] ab~]XVV]eUUel kaScVolaWoV WoleUancia iV YiVV]aill a] eUedeWi 

V]inWjpUe. E] a lpg]pVdeSUeVV]iyYal kaScVolaWban nag\on fonWoV Wpn\, miYel a YiVV]aeVĘk 

g\akUan a WeUiSia elĘWWi nag\ dy]iVokaW haV]niljik ~jUa, ami WUagpdiiba WoUkollYa a beWeg 

lpg]pVbpnXliViho] pV haliliho] Ye]eW. E]W a] eVempn\W V]okiV ÄaUan\l|YpVnek´ nevezni. 

1.3. KibtWyV]HU-YaNcLQicLy 

Noha a meWadon WeUiSiin ktY�l lpWe]nek miV mydV]eUek iV, eg\ik Vem mondhaWy 

eUedmpn\eVebbnek nila. eSSen e]pUW ktYinaWoV ~jabb WeUiSiiV leheWĘVpgek kidolgo]iVa. 

A feUWĘ]pVek YiVV]aV]oUtWiViban pV lek�]dpVpben kiemelW jelenWĘVpgĦ a YpdĘolWiVok 

alkalma]iVa. [10] Ha a kibtWyV]eUf�ggĘVpgUe iV a] embeUiVpg k|]SonWi idegUendV]eUpW 
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megbeWegtWĘ kyUVigkpnW WekinW�nk, akkoU nem megleSĘ, hog\ a kibtWyV]eU-Yakciniciy 

|WleWe miU neg\Yen pYeV. 

Kezdetben a heroinnal (5), illetve kokainnal (6) ktVpUleWe]Wek. MindkpW molekXla 

pV]WeU WtSXV~ Yeg\�leW, pV a V]eUYe]eWben elĘfoUdXly pV]WeUi]ok haVtWjik ĘkeW, hog\ a]Win 

WoYibbi Ueakciyk VoUin haWiVWalanni Yiljanak. KimXWaWWik, hog\ egyes 

mikroorganizmusok butiril-kolinpV]WeUi]ai haWpkon\abban bonWjik e]ekeW a molekXlikaW, 

ami jelenWĘVen cV|kkenti a koncenWUiciyjXkat a YpUiUamban. ViV]onW a kokainnal 

ellenWpWben e] a mydV]eU nem alkalma]haWy a heUoin eVeWpben, miYel a] inakWtY kokain 

metabolitokkal szemben a heroin W|bb metabolitja is akWtY, tg\ a] il\en WtSXV~ Yakcinik 

fejleV]WpVe elmaUad a kokainpWyl. 

Nem pV]WeU WtSXV~ Yeg\�leWeknpl miVfple mechani]mXV~ YakciniW kell alkalma]ni. 

A leheWĘVpgek k|]�l kiemelendĘ a kibtWyV]eU-makromolekXla konjXgiciy, aminek 

mĦk|dpVe miU bi]on\tWoWW miV beYilW olWyan\agok eVeWpben. AkWtY immXni]iliVkoU a 

beolWoWW V]empl\ YpUpben jiWV]ydik le a] anWigpn-anWiWeVW Ueakciy, ami a kpVĘbbiekben iV 

YpdeWWVpgeW n\~jW a V]eUUel V]emben. PaVV]tY YpdelemkoU miV plĘlpn\ekben WeUmelWeWik 

meg a] anWiWeVWekeW, amikeW a]Win WiV]WtWoWW foUmiban alkalma]nak. A haWiVmechani]mXV 

WekinWeWpben Yag\ a molekXla lebonWiViW VegtWik elĘ, Yag\ ± pV e] a g\akoribb eset ± olyan 

makUomolekXliW ho]nak lpWUe, ami miU nem kpSeV iWjXWni a YpU±agy giWon. 

1.3.1. ÈOWaOiQRV PHJIRQWROiVRN 

A Yakcinamodell fejleV]WpVekoU a kpUdpVeV kiV molekXlaW|megĦ addikWtY V]eUW eg\ 

hoUdo]y molekXliho] (carrier) kell k|Wni, ami leheW fehpUje, liSid Yag\ SoliV]achaUid. [11-

13] E]W ilWaliban eg\ n\tlW V]pnlinc~ V]eUke]eWi eg\Vpgen keUeV]W�l (spacer linker) 

WeheWj�k meg. A fehpUjpW ~g\ cplV]eUĦ megYilaV]Wani, hog\ |nmaga iV immXnogpn leg\en, 

illetve rendelkezzen olyan oldallinccal, amiYel konjXgilni lehet a molekXlinkaW. Ehhe] 

az arginin guanidino-, vagy a li]in İ-amino-oldallinca a legalkalmaVabb. [14] Ezt 
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k|YeWĘen a molekXlink miU a konjXgiWXm eSiWySjiW fogja kpSe]ni, ami a hXmoUiliV 

immunYilaV] akWiYiliViban leV] lpn\egeV. A moUfin pV WiUVYeg\�leWei k|]YeWlen�l nem 

alkalmaVak hoUdo]y molekXliYal Yaly konjXgiciyUa, YiV]onW megfelelĘ 

V]eUke]eWmydoVtWiVW k|YeWĘen miU igen. Maga a fXnkcionali]ilW Yeg\�leW WoYibbUa Ve leV] 

anWigpn WXlajdonVig~, YiV]onW a konjXgiliVW k|YeWĘen a]]i Yilik. A] il\en WtSXV~ 

molekXlikaW haSWpneknek neYe]]�k, amikUĘl a kpVĘbbiekben leV] V]y, pV leheWVpgeV 

V]inWp]iVeik a diVV]eUWiciy fĘ WiUg\iW kpSe]ik. 

A] elĘilltWoWW immXnkonjXgiWXmok a] eSiWySjaik UpYpn eUĘV YilaV]UeakciyUa 

kpV]WeWik a B-limfociWikaW, amik VSecifikXV anWi-drog antitesteket termelnek. IVmpWelW 

adagoliVW k|YeWĘen a] illaWokban ol\an anWiWeVWek keleWke]nek, amik Ypdeke]Ę 

mechani]mXVW jelenWenek a YpU ciUkXliciyV komSaUWmentjpben. A] immXni]ilW illaWok 

V]pUXmiban jelenlpYĘ VSecifikXV anWiWeVWek megk|Wik a] ab~]XVW oko]y 

kibtWyV]eUmolekXlikat. MiYel a] immXnglobXlinok nag\ mylW|meggel rendelkeznek (kb. 

150 kDa), nem kpSeVek iWjXWni a YpU±ag\ giWon, tg\ a] anWiWeVW ilWal megk|W|WW molekXlik 

se jutnak be az agyba. Az anti-dUog anWiWeVWek alkalma]iVa e]]el a]W a ke]elpVi oSciyW YeWi 

fel, hog\ a] abX]ilW V]eU megk|WpVpYel a] ag\ba SeneWUilhaWy molekXlik koncenWUiciyjiW 

cV|kkenWj�k le, mielĘWW a] ag\ba jXWninak. [14] 

E]ekeW a] elYekeW alkalma]Ya VikeU�lW bi]on\tWani a] immXnWeUiSia haWpkon\VigiW. 

Kokain Yag\ nikoWin adagoliVakoU a molekXlik 80%-a nem pUWe el a k|]SonWi 

idegrendszert. Ez a]pUW lpn\egeV, meUW a nag\mpUWpkben addikWtY V]eUek, minW a heUoin 

Yag\ kokain, amik SeUceken bel�l indXkiljik a k|]SonWi idegUendV]eU jXWalma]y (reward) 

folyamatait, il\en foUmiban eg\ilWaliban nem, vagy csak nagyon kis koncenWUiciyban 

pUik el a V]�kVpgeV ag\WeU�leWekeW. [14] 

Mivel ez a WtSXV~ WeUiSia cVak SeUifpUiiVan Wimadja a] oSioid Yeg\�leWekeW, tgy 

bi]WonVigoVabbnak neYe]heWĘ, minW miV, k|]YeWlen�l a] ag\ban jelenlpYĘ oSioid 

UeceSWoUon haWy anti-oSioid ke]elpV (meWadon, nalWUe[on, bXSUenoUfin). 

1.3.2. OSLRLd YaNcLQiN 

Fontos pont a] oSioid Yakcinik WeUYe]pVe VoUin, hog\ a V]aUYaVmaUha 

V]pUXmfehpUje (BSA) pV a keyhole limpet hemocyanin (KLH) nem engedpl\e]eWW embeUi 

olWyan\ag felhaV]niliViUa. EmiaWW eg\Ue inkibb WeWanXV] Wo[oiddal (TT) W|UWpnnek a 

konjXgiliVok, miYel a hXmin YakciniliVi SUoWokollok VoUin iV e]]el a] anWigpn fehpUjpYel 
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lehet a leggyakrabban Walilko]ni. Eddigi tapasztalat szerint a TT mellpkhaWiVai 

minimiliVak. [12] 

Lpn\egeV befol\iVoly Wpn\e]ĘYel btU a haSWpnW pV hoUdo]yW |VV]ek|WĘ linc hoVV]a 

pV V]WpUikXV V]abadVigfoka. Ez a kaSocV megfelelĘ WiYolVigoW kell, hog\ bi]WoVtWVon a 

haSWpnnek a hoUdo]y fehpUje VWUXkWXUiliV dompnjpWĘl, illeWYe megfelelĘ WpUbeli oUienWiciyW 

kell n\~jWVon a] immXnUendV]eU VejWjeinek, hog\ a]ok domininV eSiWySkpnW pV]leljpk a 

fXnkcionali]ilW molekXliW. E]ek oSWimali]iliViYal a haSWpn nag\mpUWpkben immXnogpn 

leV], pV magaV anWiWeVW WiWeU pUWpk pUheWĘ el a konjXgiWXmmal V]emben. Maga az 

|VV]ek|WĘlinc ilWaliban YilWako]y hoVV]~Vig~ V]pnlinc, ~jabban YiV]onW SolieWilpnglikol 

eg\VpgekbĘl felpS�lĘ kaScVokkal iV SUybilko]nak. [12] A Yi]VgilaWok VoUin a BSA±3-O-

kaUbo[imeWilmoUfin konjXgiWXmban a moUfin C3-aV o[igpnaWomja pV a fehpUje li]in 

oldallincinak Cİ-aWomja k|]|WWi WiYolVig kb. 8,96 c. A BSA±morfin-6-

hemiV]XkciniWban a C6-oV o[igpnaWom pV a Cİ-aWom k|]|WW 12,41 c, mtg TT eVeWpben, ha 

Ȗ-aminokaSUonVaYon keUeV]W�l k|W|WWpk a moUfin-6-hemiszukciniWoW, 20,15 c YolW e] a] 

pUWpk. [14] 

KiemelW jelenWĘVpgĦ, hog\ a] immXnYilaV] menn\iUe VSecifikXV a] oSioid haSWpn 

V]eUke]eWi eg\VpgeiUe. MindenkpSSen WanXlmin\o]ni kell, hog\ a] adoWW molekXla mel\ 

UpV]e Uendelke]ik V]imoWWeYĘ anWigpn-k|WĘ WXlajdonViggal, pV ha V]�kVpgeV akiU a] anWi-

morfin antitestek heterogpn SoSXliciyjiW kell elĘilltWani. PpldakpnW, ha a moUfinW 

Yalamel\ik hidUo[ilcVoSoUWjin keUeV]W�l fXnkcionali]iljXk, pV k|Wj�k a hoUdo]yho], akkoU 

V]imolnXnk kell a molekXla a]on UpV]pnek V]WpUikXV ]V~folWVigiYal. A] e]]el ellenWpWeV 

oldal viszont olyan domininV eSiWySokaW fog WaUWalma]ni, amik k|]|Vek leV]nek miV 

fenanWUpnYi]aV oSioidokkal. [12] A 3-O-karboximetilmorfin±KLH, morfin-6-

hemiV]XkciniW±BSA pV TT konjXgiWXmok ol\an anWiWeVWekeW geneUilWak, amel\ek nem 

iVmeUWpk fel a C3-aV pV C6-os helyzetben szubV]WiWXilW moUfin analygokaW, pV elWpUĘ 

VSecifiWiVVal k|W|WWpk a kodeinW, heUoinW, dihidUokodeinonW (7), dihidromorfinont (8) pV 
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oxikodont (9). A] anWiWeVWek k|lcV|n|Ven alacVon\ VSecifiWiVW mXWaWWak miV 

V]iUma]pkokUa, minW a bXSUenoUfin (10), naloxon (11) pV nalWUe[on (12). E] XWybbiakban 

k|]|V V]eUke]eWi elem, hog\ a] elĘbb emltWeWW molekXlikkal ellenWpWben a] N-metil 

cVoSoUW hel\eWW ~n. anWagoniVWa V]XbV]WiWXenVW WaUWalma]nak. TeUiSiiV V]emSonWbyl e]ekeW 

a] anWiWeVW VSecifiWiVokaW leheWne kihaV]nilni a hXmin klinikXmban, ug\aniV a] emltWeWW 

moUfin haSWpnekbĘl SUeSaUilW immXnkonjXgiWXmok alkalma]iVakoU nemcVak a moUfinW, 

hanem a heUoinW iV k|Wni leheWne. ToYibbi a] iV lpn\egeV, hog\ a Yakcina leg\en kpSeV a] 

e]ekbĘl a Yeg\�leWekbĘl keleWke]Ę meWaboliWokaW iV VemlegeVtWeni, nevezetesen a morfin-

C6-acetiWot illetve morfin-C6-gl�kXUonidot. [12] A] e]ek ellen WeUmelW anWiWeVWek mpg a 

k|]SonWi idegUendV]eUbe jXWiV elĘWW kpSeVek megfogni ĘkeW, cV|kkenWYe a YpUiUamban 

jelenlpYĘ anyag koncenWUiciyjiW. Ugyanakkor az anti-morfin/heroin antitestek nem 

mXWaWnak VSecifiWiVW miV oSioidokkal V]emben, minW a nalo[on, nalWUe[on pV meWadon. 

E]ek a Yeg\�leWek a heUoinf�ggĘk ke]elpVpben haV]nilaWoVak, pV tg\ a k�l|nb|]Ę WeUiSiiV 

leheWĘVpgek eg\miV melleWW iV bi]WonViggal alkalma]haWyk. [5] 

A] anWigpn hoUdo]yho] koYalenVen k|W|WW oSioid-haSWpnnel Yaly YakciniliVW 

k|YeWĘen 5-10 naSUa Yan V]�kVpg a] immXnYilaV] akWiYiliViho]. A YpUben keleWke]Ę IgG 

anWiWeVWek fele]pVi ideje kb. 3-4 hpW, tg\ cplV]eUĦ a konjXgiWXmoW W|bbV]|U, SeUiodikusan 

adagolni a minpl magaVabb anWiWeVW V]inW elpUpVe pUdekpben. A moUfinbyl elĘilltWoWW 
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haSWpnW miU W|bbfple immXnogpn hoUdo]yho] VikeU�lW k|Wni. A] elVĘ VikeUeVen elĘilltWoWW 

immXnkonjXgiWXmokkal elĘV]|U n\XlakaW pV SaWkin\okaW immXni]ilWak, hogy 

polikloniliV anWiWeVWekeW ho]]anak lpWUe moUfinnal V]emben. A Yi]VgilaWok VoUin 

Xg\anakkoU keUeV]WUeakciykaW WaSaV]WalWak miV oSioidokkal V]emben (heUoin, kodein, 

dihidromorfinon). Noha a] elĘilltWoWW Yeg\�leWek nem YolWak alkalmaVak YakciniliVUa, 

ugyanakkor feliVmeUWpk a] oSioid Yeg\�leWek biolygiai k|]egben Yaly mpUpVpnek 

leheWĘVpgpW. EmiaWW V]imoV kXWaWiV immXnanaliWikai mydV]eUek kifejleV]WpVe felp mo]dXlW 

el, minW a]W a kpVĘbbiekben liWhaWjXk iV. 

Bonese pV mXnkaWiUVai 1974-ben V]imolWak be a] elVĘ akWtY YakciniliVUyl. [15] A 

morfin-6-hemiV]XkciniW-pV]WeUW BSA-hoz k|W|WWpk, majd e]]el heUoin |nadagoliVUa 

beWantWoWW Rhesus majmokaW immXni]ilWak. A] immXnYilaV] megjelenpVe XWin megV]ĦnW 

a deSendenV illaWok heUoin felYpWele. Ez egyben az anti-morfin antitestek heUoinnal Yaly 

keUeV]WUeakciyjiW iV bi]on\tWoWWa. 

Noha a] akWtY YakciniliVVal bi]on\tWiVW n\eUW, hog\ immXnkonjXgiWXm 

alkalma]iViYal a heUoin |nadagoliV haWpkon\an akadil\o]haWy, e]ekeW a VikeUeV 

ktVpUleWekeW nem fol\WaWWik, ami valyV]tnĦleg annak WXdhaWy be, hogy az 1970-eV pYek 

elejpn V]imoV fplV]inWeWikXV (nalo[on (1971), buprenorfin (1981), naltrexon (1984)) pV 

szintetikus (metadon (1950-eV pYekWĘl)) s]iUma]pk keU�lW be a klinikXmba, amivel 

lpn\egeVen megnĘWW a ke]elpVi mydok V]ima. 

1.3.3. HaSWpQHN 

A legW|bb g\yg\V]eU- illeWYe kibtWyV]eUmolekXla mpUeW�keW WekinWYe kicVinek 

V]imtW. eSSen e]pUW a V]eUYe]eWbe, YpUiUamba keU�lYe nem YilWanak ki immXnYilaV]W. 

Ehhe] a koUibban miU emltWeWW mydon, fXnkcionali]ilni kell a V]eUke]eW�keW, hogy egy 

immXnogpn hoUdo]yho] k|WYe eSiWySkpnW YiVelkedjenek. Ëg\ miU a szervezet 

immXnVejWjei fellpSnek a WeVWidegennek V]imtWy konjXgiWXmmal V]emben, pV anWiWeVWekeW 

termelnek ellene. Legk|]elebb, mikoU a hoUdo]y nplk�li molekula keU�l be a szervezetbe, 

kpSeV az antitesteket k|Wni, mik|]ben a] immXnYilaV] elmarad (eUUe cVak a haSWpn-

hoUdo]y konjXgiWXm kpSeV). A] immXni]iliVW megelĘ]Ęen a kaScVoliVUa V]inW, 

mydoVtWoWW molekXla nem anWigpn, cVak a konjXgiciy XWin leV] kpSeV a] anWiWeVWek 

k|WpVpUe. Defintciy V]eUinW e]ekeW a mydoVtWoWW, nem anWigpn VajiWVig~, de immXnogpn 

hoUdo]yYal a]]i WeheWĘ molekXlikaW neYe]]�k haSWpneknek. [16] 
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A V]imoV, ilyen WtSXV~ Yeg\�leW Walin legiVmeUWebb Spldija a mpUgeV V]|m|Uce 

(Toxicodendron radicans vagy Rhus radicans) (2. ibUa) okozta kontakt dermatitisz. (3. 

ibUa)  

 
2. ibUa Toxicodendron/Rhus radicans 

(https://www.pinterest.es/pin/63754150963673381/, leW|lWYe: 2021.02.23.) 

 
3. ibUa MpUgeV V]|m|Uce oko]Wa alleUgiiV Ueakciy 

(https://www.healthline.com/health/outdoor-health/poison-ivy-pictures-remedies, 

leW|lWYe: 2021.02.23.) 

Az Anacardiaceae cValidba WaUWo]y n|Ypn\ V]imoV WiUViYal eg\�WW alkil-

pirokatechinben gazdag tejnedvvel rendelkezik. [17] A mpUgeV V]|m|Uce 

konWakWalleUgpnjei a] XUX]iolok (Wo[ikodendUonVaYak), mel\ek cVak a 3-aV hel\]eWĦ 

oldallinc hoVV]iban pV a keWWĘVk|WpVek V]imiban WpUnek el eg\miVWyl. (4. ibUa)  
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4. ibUa Uruziolok szerkezete 

A bĘUbe felV]tYydYa o[idiciyn mennek keUeV]W�l, majd Sedig a bĘU nXkleofil 

fehpUjpiYel UeagilYa konjXgiWXmoW kpSe]nek. (5. ibUa) 

 
5. ibUa UUX]iol haSWpn-kojXgiWXm lpWUej|WWe a bĘUben 

A V]eUYe]eW V]imiUa e]ek WeVWidegennek V]imtWanak: a hordo]yfehpUjpW a T-

limfociWik a]onoVtWjik, mtg a haSWpnnek V]imtWy, kinon V]iUma]pkki o[idilydoWW 

uruziolokat a B-limfociWik. A T- illetve B-VejWek SUolifeUilnak, mik|]ben a B-limfociWik 

haSWpn VSecifikXV anWiWeVWekeW WeUmelnek. E]]el kialakXl a] immXnUendV]eU memyUiija. A 

n|Ypnn\el Yaly ~jabb pUinWke]pVkoU V~l\oV alleUgiiV Ueakciy alakXl ki, amiW a IV-eV WtSXV~ 

W~lpU]pken\Vpgi Ueakciyk k|]p VoUolunk. 
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Eg\ miVik g\akoUi eVeW a henna- (Lawsonia inermis) (6. ibUa) WeWoYiliVok 

hamiVtWiVa. [18]  

 
6. ibUa Lawsonia inermis L. 

(https://upload.wikimedia.org/wikipedia/commons/f/f7/Lawsonia_inermis_Blanco_p

art.png, leW|lWYe: 2021.02.23.) 

A hag\omin\oV Y|U|V-barna henna-WeWoYiliV elkpV]tWpVe yUikaW YeV] igpn\be. 

E]]el V]emben a WXUiV]Wikai cplpontokon WalilhaWy VWandoknil, ahol a Äminpl U|Yidebb idĘ 

alaWW minpl W|bb kXncVafWoW kell kiV]olgilni´ elY pUYpn\eV�l, a fekete henna (7. ibUa) 

lelheWĘ fel, amiYel akiU fpl yUa alaWW iV el leheW kpV]tWeni a WeWoYiliVW.  

 
7. ibUa Fekete henna-WeWoYiliV elVĘ alkalommal 

(https://www.my-beauty.org/product/3-black-golecha-henna-cones/, leW|lWYe: 
2021.02.23.) 

Ehhez p-fenilpn-diamint (13) haV]nilnak, ami a bĘUbe jXWYa haVonly Ueakciyn megy 

keUeV]W�l, minW a] XUX]iolok. SajnilaWoV mydon ~jabb WeWoYiliV kpV]tWpVekoU Xg\anol\an 
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V~l\oV konWakW deUmaWiWiV]Ue kell V]imtWani, minW a mpUgeV V]|m|Uce eVeWpben. (8. ibUa) 

Emiatt a p-fenilpn-diamin ko]meWikai cpl~ haV]nilaWa V]pleVk|UĦen WilWoWW. 

 
8. ibUa Fekete henna-WeWoYiliV oko]Wa konWakW deUmaWiWiV] 

(http://www.clevelandhenna.com/black-henna-warning, leW|lWYe: 2021.02.23.) 

G\yg\V]eUpV]i V]emSonWbyl a] eg\ik legfonWoVabb alleUgiiV Ueakciy, a Senicillin-

pU]pken\Vpg iV haSWpn WtSXV~ mechani]mXVokUa Ye]eWheWĘ YiVV]a. [19] 

1.3.4. Radio-immunanalitika 

A] anWigpn-anWiWeVW VSecifikXV k|WĘdpVt a] analiWikiban nano- illetve pikogramm 

menn\iVpgĦ haSWpn kYanWiWaWtY meghaWiUo]iViUa iV leheW haV]nilni. Ennek eg\ik 

leheWĘVpge a radio-immunanalitika (radioimmunoassay, RIA). [20] 

A RIA VegtWVpgpYel a] emltWeWW WaUWomin\okban leheW meghaWiUo]ni: (i) fehpUje- pV 

V]WeUoidhoUmonokaW; (ii) fehpUjpkeW; (iii) g\yg\V]eUekeW pV kibtWyV]eUekeW; (iY) 

metaboliWokaW; (Y) mpUgekeW; (Yi) YiWaminokaW (B12). A mpUpV kombinilja a] anWigpn-

anWiWeVW Ueakciyk kiemelkedĘ VSecifikXVVigiW, illeWYe a] i]oWySmpUpV UendktY�li 

pU]pken\VpgpW. A mpUpVek kipUWpkelpVe VWandaUdokkal kpV]�lW kalibUiciyV g|Ubpkkel 

W|UWpnik, amihe] mindig a]onoV menn\iVpgĦ anWiWeVW pV jel]eWW anWigpn, YalaminW iVmeUW 

menn\iVpgĦ, nem jel]eWW anWigpn V]�kVpgeV. A] alibbiakban U|Yiden ismertetem a klinikai 

g\akoUlaWban eg\Ue V]pleVebb k|Uben elWeUjedĘ mydV]eU meneWpW. 

A] immXnanaliWika jelleg]eWeVVpge, hog\ a meghaWiUo]andy Yeg\�leW pV a 

meghaWiUo]y UeagenV anWigpn-anWiWeVW YiV]on\ban ill. eSSen e]pUW a RIA VikeUeVVpgpW 

nag\ban befol\iVoljik a haV]nilW anWiWeVWek. A] anWiWeVWeknek minimiliV koncenWUiciyban 

VSecifikXV affiniWiVW kell mXWaWniXk a ktYinW anWigpnnel V]emben. Maga a Ueakciy 
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megfoUdtWhaWy, eg\enV~l\Ua Ye]eWĘ fol\amaW, pV a keleWke]Ę komSle[ VWabiliWiVi illandyja 

(Ks) rendszerint igen nagy, nem ritka a 109-1010 mol-1 pUWpk Vem. [21,22] A] anWiV]pUXm 

WiWeUpW jel]eWW anWigpn k|YeWpVpYel leheW meghaWiUo]ni, amihe] k�l|nb|]Ę koncenWUiciyj~ 

anWiV]pUXmokaW kell haV]nilni. EUUe a cplUa leginkibb a] anWigpnek 50%-inak 

megk|WpVpre kpSeV htgtWiVW alkalma]]ik. A] anWiWeVWek meghaWiUo]iViho] haV]nilW YpgVĘ 

htgtWiVW neYe]]�k WiWeUnek. SikeUeV immXni]iliV eVeWpn a magaV WiWeUĦ anWiV]pUXm nag\ 

htgtWiVa miaWW akiU W|bb milliy meghaWiUo]iV is kiYiWele]heWĘ. MiYel a] anWiV]pUXmok 

VSecifikXVViga, pU]pken\Vpge pV WiWeUe a] immXni]iciyYal YilWo]ik, tg\ gondoV WiWUiliVVal 

kell a] anWiV]pUXmoW beilltWani, majd pedig 20 �C-on WiUolni. 

Az anWigpn jel]pVpW 131I; 125I; 3H; 14C vagy 55Co-tal lehet megoldani. E]ek k|]�l a 

jyd-i]oWySok a fehpUje WtSXV~ anWigpnek eVeWpben V]imtWanak elWeUjedWnek. A jel]pVW 

k|YeWĘen oV]loSkUomaWogUifiiYal, cellXly]-SoU kUomaWogUifiiYal, dialt]iVVel, 

gplV]ĦUpVVel, Yag\ ioncVeUplĘ kUomaWogUifiiYal oldhaWy meg a WiV]WtWiV. S]�kVpgeV a] 

i]oWySok VSecifikXV akWiYiWiVinak meghaWiUo]iVa iV, aminek a leheWĘ legnag\obbnak kell 

lennie. A] immXnUeakciyban bek|YeWke]Ę YilWo]iVokaW iV pUdemeV fig\elemmel ktVpUni, 

amire eg\ elĘ]etes RIA-meghaWiUo]iV a legalkalmaVabb. TeUmpV]eW�kWĘl f�ggĘen a 

jel]eWW anWigpnekeW 2-4 �C-on vagy -20 �C-on kell WiUolni. 

A] anWigpnek cVak megfelelĘ idĘWaUWam~ pV hĘmpUVpkleWĦ inkXbiciyW k|YeWĘen 

kpSeVek k|WĘdni a] anWiWeVWekhe]. A SUoWokollok a mydV]eUekWĘl f�ggĘen YilWo]nak. 

Ugyanakkor minden esetben keU�lni kell a] pU]pken\ anWiWeVWek kiUoVodiViW, amiW oko]haW 

a Sla]mafehpUjpkkel, V]abad g\|k|kkel, o[idilyV]eUekkel Yag\ fehpUjebonWy en]imekkel 

Yaly hoVV]~ idejĦ pUinWke]pV. 

A RIA eg\ik legfonWoVabb lpSpVe a k|W|WW pV V]abad anWigpnek elYilaV]WiVa, mivel 

e] haWiUo]]a meg a mydV]eU SonWoVVigiW. A V]imoV kidolgo]oWW mydV]eU k|]�l a kpW 

anWiWeVWWel Yaly lecVaSiV a leginkibb alkalma]oWW. Il\enkoU eg\ WeljeVen k�l|nb|]Ę 

ellenanyaggal lecsapjik a miU kpS]Ęd|WW anWigpn-anWiWeVW komSle[eW, aminek hiUom 

elĘn\e iV Yan: (i) minden RIA-mydV]eUben alkalma]haWy; (ii) a k|W|Wt pV V]abad anWigpnek 

WeljeV mpUWpkben elYilaV]WhaWyk eg\miVWyl; (iii) nag\ WpUfogaW~ inkXbiciyV oldaW eVeWpben 

iV alkalma]haWy. Az igen kis mennyiVpgĦ cVaSadpkoW cellXly]aceWiW-V]ĦUĘW haV]nilYa 

YilaV]Wjik el a V]abad anWigpnWĘl. A legg\akUabban de[WUinnal fedeWW cVonWV]eneV 

elYilaV]WiVW kombinilnak hĦW|WW cenWUifXgiliVVal. 
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A J-VXgiU]y jyd-i]oWySokaW �UegeV NaI-kUiVWil\ban mpUik, ami a kibocViWoWW J-

VXgaUakaW fpn\eneUgia imSXl]XVVi alaktWja. Ehhez J-VSekWUofoWompWeU haV]nilhaWy. Ezzel 

szemben a E-VXgaUakaW fol\adpk-V]cinWilliciyV VSekWUompWeUUel haWiUo]]ik meg. 

ElĘn\nek WXdhaWy be, hog\ a RIA alaSelYe nem cVak a] anWigpn-antitest 

k|lcV|nhaWiVUa koUliWo]ydik. A mydV]eU kiWeUjeV]WheWĘ ol\an eVeWekUe iV, amikoU a] 

antitestet lecVeUplik a ktYinW molekXliW VSecifikXVan k|WĘ V]pUXmfehpUjpUe. E]W a YeWplkedĘ 

fehpUjek|WpVi analt]iVnek neYe]eWW mydV]eUW Ekins dolgozta ki WiUo[in meghaWiUo]iViUa, 

melyhez specifikXV WiUo[ink|WĘ globXlinW alkalma]oWW. [23] 

eUdemeV megemltWeni, hog\ a radio-immunanalitikai eljiUiVok elneYe]pVe nem 

eg\VpgeV a V]akiUodalomban, k�l|n|Ven a] angolV]iV] WeU�leWeken. SokV]oU elWpUĘ 

neYekeW haV]nilnak a]onoV mydV]eUekUe, ami nemeg\V]eU vezet fplUepUWpVekhez. A 

YeWplkedĘ fehpUjek|WpVi analt]iV (competitive protein bindig assay = CPBA) sem 

V]eUencVpV elneYe]pV, mivel a] anWiWeVW iV fehpUje, pV emiatt a RIA a CPBA egyik 

YilWo]aWinak WekinWheWĘ. A RIA elYpn alaSXly eljiUiVokaW eg\Ue elWeUjedWebben nevezik 

radioligand-analiWikinak (radioligandassay), f�ggeWlen�l a meghaWiUo]andy Yeg\�leWeW 

VSecifikXVan k|WĘ fehpUje WtSXViWyl. UWybbiW UeceSWoUnak, a meghaWiUo]andy Yeg\�leWeW 

ligandXmnak, mtg ennek UadioakWtY i]oWySSal jel]eWW YilWo]aWiW Uadioligandumnak 

nevezik. 

A radioligand-analiWika haV]nilaWa a]pUW iV V]eUencVpV, meUW jel]i, hog\ a mydV]eU 

UadioakWtY i]oWyS alkalma]iVin alaSXl, pV e] elhaWiUolja a nem Uadioi]oWySSal jel]eWW 

ligandXmok haV]nilaWiWyl, toYibbi ebbe a Yi]VgilaWi k|Ube eg\enV~l\i eljiUiVok 

WaUWo]nak, mtg a] eWWĘl elWpUĘkeW k�l|n jel|lik. 

1.4. MRUILQ YHJ\�OHWHN IXQNcLRQaOL]iOiVa 

A moUfin pV V]iUma]pkai elleni immXni]iliVho] megfelelĘ haSWpn Yeg\�leWekUe Yan 

V]�kVpg. Ehhe] a ktYinW molekXliW fXnkcionali]ilni kell, amiUe a] alibbi leheWĘVpgek 

adottak: (i) C3-as fenolos hidroxilcsoport O-alkile]pVe; (ii) a C6-oV hidUo[ilcVoSoUW pV]WeU 

vagy a C6-oV kaUbonilcVoSoUW o[im kpS]pVe; (iii) a noUYeg\�leWek N-alkile]pVe; (iY) 

addtciy a '7,8 keWWĘVk|WpVUe; (Y) a C14-es hidUo[ilcVoSoUW pV]WeUkpS]pVe. 
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1.4.1. 3-O-aONLO KaSWpQHN 

A] elVĘ moUfin haSWpnW, egy 3-O-alkilV]iUma]pkoW Spector pV Parker illtWoWWik elĘ 

radio-immunanalitikai meghaWiUo]iV cpljibyl. [24,25] A moUfin bi]iVW eWanolban oldoWWik 

pV niWUiXm-klyUaceWiWWal 3-O-kaUbo[imeWilmoUfinni (14) alaktWoWWik iW. A WeUmpkeW BSA-

hoz kaScVolWik 1-etil-3-(dimetilaminopropil)-karbodiimid (EDAC) VegtWVpgpYel. A 

konjXgiWXmmal n\XlakaW immXni]ilWak, majd Sedig a YpU�ket 5-7 naSig g\ĦjW|WWpk, pV a] 

anWiV]pUXmoW elk�l|ntWeWWpk. TUtciXmmal jel|lW dihidUomoUfinnal (15) inkXbilWik, pV a] 

anWiWeVWhe] k|WĘd|WW dihidromorfint i]olilWik, Ypg�l V]olXbili]ilWik. A UadioakWiYiWiVW 

mpUYe meghaWiUo]Wik a k|W|WW UadioakWtY dihidromorfint. E]XWin eg\Ue nagyobb adag nem 

UadioakWtY jel]eWW moUfinW adtak a]onoV menn\iVpgĦ jel]ett dihidromoUfinho] pV anWi-

morfin antitesthez. A moUfin komSeWiWtY giWliVVal akadil\o]Wa a] anWiWeVW-haSWpn komSle[ 

kpS]ĘdpVpW. ÈbUi]olYa a giWliVW a ho]]iadoWW nem jel]eWW moUfinmenn\iVpg f�ggYpn\pben 

eg\eneVW kaSXnk. A mydV]eU ol\an pU]pken\, hog\ akiU 0,5 nanogramm morfin is 

SonWoVan mpUheWĘ. 

Rubinstein pV Ullman a moUfin niWUiXm VyjiW kpSe]We eWanolban niWUiXm-

hidUo[iddal, pV e]W UeagilWaWWa niWUiXm klyUaceWiWWal. [26] A UeakciyW k|YeWĘen alkoholoV 

VyVaYYal cVaSWik ki a 3-O-kaUbo[imeWilmoUfin VyVaYaV VyW a] oldaWbyl. E]XWin vegyes 

anhidUideV mydV]eUUel kaScVolWik BSA-hoz: a 3-O-karboximetilmorfint 
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dimeWilfoUmamidban oldoWWik, pV klyUV]pnVaY-i]obXWilpV]WeUUel UeagilWaWWik trietil-amin 

jelenlpWpben, majd Sedig a Yeg\eV anhidUideW hĦWpV k|]ben kaScVolWik a BSA-hoz. 

Buechler a 3-O-kaUbo[imeWilmoUfinW ~g\ n\eUWe, hog\ eWanolban leYilaV]WoWWa 

kiliXm-kaUboniWWal a moUfin bi]iVW a V]XlfiW Vyjibyl, majd Sedig bUymeceWVaYYal 3-O-

alkilezte. [27] A] oldaWbyl VyVaYYal YilaV]WoWWa le a 3-O-kaUbo[imeWilmoUfin VyVaYaV VyW. 

Heiman pV mXnkaWiUVai kiliXm VyW kpSe]Wek moUfinbyl eWanolban kiliXm-eWiliWWal, 

pV bUymeceWVaY-eWilpV]WeUUel UeagilWaWWik. KaWaliWikXV hidUogpne]pVW k|YeWĘen 3-O-

karboximetildihidromorfin-eWilpV]WeUhez (16) jXWoWWak, amiW meWanolban V]imtWoWW 

mennyiVpgĦ 2M niWUiXm-hidUo[iddal hidUoli]ilWak, majd Sedig a] oldaWoW VaYan\tWYa a 3-

O-karboximetildihidromorfin (17) VyVaYaV VyjiW kaSWik. [28] 
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1.4.2. N-aONLO KaSWpQHN: karboxil-V]iUPa]pNRN 

Schneider a normorfint (18) bUymeceWVaY niWUiXm VyYal foUUalWa abV]ol~W 

metanolban, pV N-karboximetilnormorfint (19) kapott 75%-os hozammal. [29] E]W a miU 

iVmeUWeWeWW Yeg\eV anhidUideV mydV]eUUel kaScVolWa BSA-ho], illeWYe haVonly Ueakciyban 

illtWoWW elĘ li]o]immel kaScVolW konjXgiWXmoW iV. 

Gintzler pV mXnkaWiUVai eg\idejĦ meghaWiUo]iVW dolgo]Wak ki moUfinUa pV kodeinUe 

RIA mydV]eUUel. [30] A] immXnogpn V]iUma]pkokaW a] alibbi mydon illtWoWWik elĘ: 

normorfint (norkodeint (20)) UeagilWaWWak bUymeceWVaY-eWilpV]WeUrel dimetilformamidban, 

VaYmegk|WĘkpnW niWUiXm-hidUogpnkaUboniWoW alkalma]Wak. A] alkile]ĘV]eUW kiV 

feleslegben haV]nilYa (1,1x) csak N-alkile]pV jiWV]ydoWW le. A Ueakciyban keleWke]Ę N-

karboximetilnormorfin/norkodein-eWilpV]WeUt (21) (22) 2N VyVaYYal foUUalWik, amivel 

megW|UWpnW a] pV]WeUcVoSoUW hidUolt]iVe. A WeUmpkek V]eUke]eWpW (N-

karboximetilnormorfin (19) pV N-karboximetilnorkodein (23)) IR, UV pV NMR mpUpVek 
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alaSjin iga]olWik. A V]iUma]pkoW BSA-ho] k|W|WWpk. A UeakciyW 0,01N VyVaY jelenlpWpben 

EDAC Yt]elYonyV]eUUel Ypge]Wpk. A] immXnogpn noUmoUfin, illeWYe norkodein 

V]iUma]pkokkal n\XlakaW immXni]ilWak, pV a YpU�kbĘl kpW hpW XWin i]olilWik a] 

anWiV]pUXmoW. A k|WĘdpVW WUtciXmmal jel]eWW dihidUomoUfinnal mpUWpk RIA mydV]eUUel. 

Ezzel 15-30 SikogUamm moUfin YolW bi]WonViggal meghaWiUo]haWy. A] elĘilltWoWW kpW 

immXnogpn VegtWVpgpYel a moUfin VSecifikXVan mpUheWĘYp YilW kodein jelenlpWpben. 

Findlay pV mXnkaWiUVai haVonly immXnogpnekeW illtWoWWak elĘ noUmoUfinbyl pV 

noUkodeinbĘl. [31] Alkile]ĘV]eUkpnW Ȗ-bUymYajVaY-eWilpV]WeUW haV]nilWak. A keleWke]Ę 

pV]WeUeket (24) (25) meWanolban niWUiXm-hidUo[iddal hidUoli]ilWik, pV a ktYinW N-(Ȗ-

karboxipropil) V]iUma]pkho] jXWoWWak (26) (27). A V]abad kaUbo[ilcVoSoUWokaW WaUWalma]y 

Yeg\�leWekeW iWW iV BSA-ho] kaScVolWik a miU emltWeWW Yeg\V]eUekkel. Eg\ miVik eljiUiV 

VoUin a keleWke]Ę VaYaW ioncVeUpV kUomaWogUifiiYal WiV]WtWoWWik (XAD 2 g\anWa) pV a 

kaScVoliVW WiUo]in-eWilpV]WeUUel Ypge]Wpk diciklohe[il-karbodiimid (DCCI) jelenlpWpben. 
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A BSA-Yal konjXgilW noUkodein V]iUma]pkoW n\Xlaknak adWik be, pV WUtciXmmal 

jel|lW kodeinnel Yi]VgilWik a V]pUXmbyl i]olilW anWiWeVW k|WĘdpVpW. A] antitest nagy- 

mpUWpkben VSecifikXV YolW kodeinUe, mik|]ben a heUoin, moUfin pV 6-O-acetilmorfin (28) 

nem mXWaWoWW keUeV]WUeakWiYiWiVW. E]]el a kodein nag\ SonWoVViggal mpUheWĘ biolygiai 

k|]egben (Yi]eleW, YpU) heUoin Yag\ moUfin jelenlpWpben. [32] 

Herndon pV mXnkaWiUVai noUmoUfinW N-alkile]Wek bUymeceWVaY-eWilpV]WeUrel 

(dimetilformamid, niWUiXm-hidUogpnkaUboniW), az N-karboximetilnormorfin-eWilpV]WeUt 

V]ilikagpl-oV]loSkUomaWogUifiiYal WiV]WtWoWWik, majd a] pV]WeUW meWanol-Yt] eleg\ben 

kiliXm-hidroxiddal hidUoli]ilWik. [33] Az N-karboximetilnormorfint Yt]oldhaWy 

karbodiimid jelenlpWpben BSA-ho] kaScVolWik. A] tg\ kaSoWW BSA-konjXgiWXmmal 

n\XlakaW pV SaWkin\okaW immXni]ilWak. gVV]ehaVonltWiVkpSSen elĘilltWoWWik a 3-O-

karboximetilmorfin (14) pV a morfin-6-hemiV]XkciniW-pV]WeU (29) BSA konjXgiWXmaiW iV, 

mel\ekkel V]inWpn n\XlakaW pV SaWkin\okaW olWoWWak be. E]ek XWin 14C-jel|lW-morfinnal az 

anWiWeVWekhe] Yaly VSecifikXV k|WĘdpVpW (komSeWiWtY inhibtciyV ktVpUleWekben) Yi]VgilWik. 

A 3-O-karboximetilmorfin±BSA anWiWeVWek VSecificiWiVa kodein±morfin±heroin 

VoUUendben cV|kkenW, mtg a morfin-6-hemiV]XkciniW±BSA anWiWeVW eVeWpben a heUoin pV 

moUfin YolW haWiVoV a komSeWiWtY giWliVban. MegleSĘ mydon a] N-
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karboximetilnormorfin±BSA konjXgiWXm haWiViUa keleWke]eWW anWiWeVWek nem k|W|WWpk 

meg a UadioakWtY jel]eWW moUfinW. E]ek a] eUedmpn\ek nincVenek |VV]hangban a Gintzler 

pV mXnkaWiUVai ilWal k|]|lW megfig\elpVekkel. 

Morris pV mXnkaWiUVai noUmoUfinW UeagilWaWWak boUoVW\inkĘVaYanhidUiddel DCCI 

jelenlpWpben, pV a kaSoWW N-szukcinoilnormorfint (30) BSA-ho] kaScVolWik EDAC 

VegtWVpgpYel. [34] Az immXnkonjXgiWXmmal jXhokaW, SaWkin\okaW pV n\XlakaW 

immXni]ilWak. A] i]olilW anWiWeVWek jXhon pV SaWkin\on nem mXWaWWak keUeV]WUeakciyW 

kodeinnel, pV a jXhokon kpS]Ęd|WW anWiWeVWek V]inWpn nem mXWaWWak keUeV]WUeakciyW a 

heroinnal szemben. 

Metcalf pV mXnkaWiUVai a noUmeWa]ocinW N-alkile]Wpk halogpnV]XbV]WiWXilW 

pV]WeUekkel (bUymeceWVaY-eWilpV]WeU, ȕ-bUymSUoSionVaY-eWilpV]WeU, Ȗ-bUymYajVaY-

eWilpV]WeU), a UeakciykaW dimeWilfoUmamid±WeWUahidUofXUin oldyV]eUeleg\ben hajWoWWik 

YpgUe, niWUiXm-kaUboniW VaYmegk|WĘ jelenlpWpben. A kaSoWW pV]WeUekeW eWanolban kiliXm-

hidUo[id feleVleggel foUUalWik, majd VaYYal a SH pUWpkeW 7-Ue illtWoWWik. A kaUbonVaYakaW 

VyVaYaV Vy foUmiban i]olilWik. [35] A] i]olilW Yeg\�leWeket nem haSWpnkpnW illtWoWWik elĘ, 

YiV]onW a V]eUke]eWmydoVtWiVok a] ilWalXnk Yi]VgilW Yeg\�leWek elĘilltWiViUa 

haV]nilhaWyk. A haW ~j Yeg\�leW biolygiai Yi]VgilaWa VoUin a hot-plate pV fenilkinon 

writhing WeV]Wen inakWtYnak bi]on\XlW, minW fijdalomcVillaStWy, a] N-(Ȗ-karboxipropil)-

V]iUma]pk haWiVeUĘVVpge a moUfinnil |WV]|U g\engpbb YolW. A UeceSWoUk|WĘdpVi WeV]Wen a 

morfin ED50 pUWpke 23,6 nmol YolW, mtg a legakWtYabb Ȗ-bUymSUoSil-pV]WeU-V]iUma]pk 

ED50 pUWpke 1 ȝmol. A] egpU vas deferens (MVD) i]olilW V]eUYen V]inWpn inakWtY YolW 

Yalamenn\i Yeg\�leW, biU a] N-karboximetil-eWilpV]WeU-V]iUma]pk g\enge anWagoniVWa 

haWiVW mXWaWoWW. 
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1.4.3. C6-KaSWpQHN 

Wainer pV mXnkaWiUVai a moUfin C6 So]tciyjiba pV]WeUkpS]ĘdpVi UeakciyYal 

pStWeWWpk be a kaUbo[ilcVoSoUWoW. MoUfinW ben]oloV oldaWban boUoVW\inkĘVaYanhidUiddel 

UeagilWaWWak SiUidin kaWali]iWoU jelenlpWpben, pV ekkoU a morfin-6-hemiV]XkciniW-pV]WeUhe] 

(29) jutottak. [36-39] E]W a Yeg\�leWeW eg\idejĦleg Simon pV mXnkaWiUVai iV elĘilltWoWWik. 

[40] Wainer pV mXnkaWiUVai elVĘ k|]lempn\�kben WpYeVen C3 hemiV]XkciniW V]eUke]eWeW 

adWak meg, de e]W eg\ ~jabb dolgo]aWban hel\eVbtWeWWpk. A moUfin-6-hemiV]XkciniWoW a 

Yeg\eV anhidUideV mydV]eUUel BSA-hoz k|W|WWpk. ÈWlagoVan 6,5 molekXla moUfin 

konjXgilydoWW minden eg\eV fehpUje molekXliho]. A konjXgiWXmmal n\XlakaW 

immXni]ilWak, pV a] anWiWeVWekeW n\olc hpW XWin i]olilWik. E]ek a] anWiWeVWek g\akoUlaWilag 

a]onoV affiniWiVVal megk|W|WWpk (a 14C-jel]eWW moUfin k|WĘdpVpnek giWliViW mpUYe) a 

moUfinW, a kodeinW pV a heUoinW. 

Ug\ane] a kXWaWycVoSoUW haVonly mydV]eUW dolgo]oWW ki a kodein meghaWiUo]iViUa 

iV, kodeinbĘl V]inWeWi]ilWik a kodein-6-hemiV]XkciniW-pV]WeUW (31), melyet a vegyes 

anhidUideV mydV]eUUel BSA-hoz kaScVolWak. A] anWiWeVWek elĘilltWiViUa n\XlakaW 

immXni]ilWak a kodein konjXgiWXmmal, pV a] tg\ i]olilW anWiWeVWek VSecifikXVan k|W|WWpk 

a kodein-pV]WeU±BSA konjXgiWXmoW. 

1.4.4. N-aONLO KaSWpQHN: cLaQR-V]iUPa]pNRN 

Noha az N-cianoalkil oSioid Yeg\�leWek nem WekinWheWĘk haSWpnnek, viszont kpW 

dolog miaWW mindenkpSSen emltWpVW kell Wenni UylXk: (i) V]pleVk|UĦen Yi]VgilWik a 

szerkezet-hatiV |VV]ef�ggpVek YilWo]iVaiW; (ii) UedXkciyjXkaW k|YeWĘen aminocVoSoUWoW 

WaUWalma]y haSWpnekkp Yilnak. 
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Jacobson pV mXnkaWiUVai a] N-meWilĺN-cianoalkil V]XbV]WiW~ciy haWiVYilWo]iVaiW 

Yi]VgilWik a 4,5-Į-eSo[imoUfinin, a V]inWeWikXV moUfinin pV a 6,7-benzomoUfin 

V]iUma]pkoknil. [41] Normorfint, norkodeint pV noroximorfont (32) akrilnitrillel 

UeagilWaWWak trietil-amin jelenlpWpben, tg\ n\eUWpk a] N-(ȕ-cianoetil)-noUV]iUma]pkokaW 

(33) (34) (35). HaVonly Ueakciyban illtWoWWik elĘ noUmeWa]ocinbyl pV 3-hidroxi-

moUfininbyl a] N-(ȕ-cianoetil)-V]iUma]pkokaW. A] N-cianometil-noUYeg\�leWekeW 

klyUeceWVaY-niWUileV UeakciyYal kpV]tWeWWpk. 

Az N-(ȕ-cianoetil)-normorfin (norkodein) pV a] N-(ȕ-cianoetil)-noroximorfon hot-

plate WeV]Wen g\enge fijdalomcVillaStWy haWiVW mXWaWoWW. G\enge akWiYiWiVW mpUWek a 

UeceSWoUk|WpVi WeV]Weken iV. A] N-meWilĺN-(ȕ-cianoetil)-V]XbV]WiW~ciy a meWa]ocin pV a 

3-hidroxi-N-meWilmoUfinin eVeWpben a fijdalomcVillaStWy haWiV n|YekedpVpW (10-12x 

moUfin) eUedmpn\e]We, YalaminW e]ek a] analygok a szuppreVV]iyV WeV]Weken nem 

hel\eWWeVtWeWWpk a moUfinW deSendenV Rhesus majmoknil. Az N-cianometil-V]iUma]pkok 

iV eUĘVebb fijdalomcVillaStWyk, minW a moUfin. 

May pV mXnkaWiUVai WoYibbi N-cianoalkil-V]XbV]WiWXilW noUmeWa]ocinok 

elĘilltWiViUyl pV UpV]leWeV faUmakolygiai (in vivo pV in vitro) Yi]VgilaWiUyl V]imolWak be. 

[42] NoUmeWa]ocinW UeagilWaWWak Ȧ-bUymalkil-cianidokkal (Br±(CH2)n±CN, n=1-6) 

dimetilformamid±WeWUahidUofXUin oldyV]eUeleg\ben kiliXm-hidrogpnkaUboniW 

jelenlpWpben. A fijdalomcVillaStWy WeV]Wek (egeUeken, Vc. adagoliV) alaSjin az N-(ȕ-

cianoetil)-noUmeWa]ocin pV a] N-(Ȗ-cianopropil)-normetazocin a fenilkinon writhing, hot-
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plate pV tail-flick WeV]Weken Vokkal eUĘVebb (5-40[) fijdalomcVillaStWynak bi]on\XlW, minW 

a VWandaUd moUfin. A W|bbi Yeg\�leW g\enge fijdalomcVillaStWykpnW YiVelkedeWW, Yag\ 

inakWtY YolW. A UeceSWoUk|WpVi WeV]Wen a Yi]VgilW Yeg\�leWek a ț-opioid receptorhoz 

mXWaWWak magaV affiniWiVW, a ȝ-opioid receptoron a Ki pUWpkek eg\ nag\VigUenddel 

kiVebbek, pV a į-opioid receptorhoz gyenge affiniWiVW mXWaWWak. E]ekkel a] 

eUedmpn\ekkel |VV]hangban a] N-(ȕ-cianoetil)-noUmeWa]ocin pV a] N-(Ȗ-cianopropil)-

noUmeWa]ocin analgeWikXV akWiYiWiVa a tail-flick teszten a ț-opioid antagonista 

norbinaltorfimin (NORBNI) adagoliViYal anWagoni]ilhaWy. A szuppress]iyV WeV]Wen 

morfin-dependens Rhesus majmokon az N-cianomeWilnoUmeWa]ocin pV a] N-(į-

cianobutil)-noUmeWa]ocin a moUfinW WeljeV mpUWpkben WXdWa hel\eWWeVtWeni, YiV]onW a] N-(ȕ-

cianoetil)-noUmeWa]ocin pV a] N-(Ȗ-cianopropil-noUmeWa]ocin eVeWpben cVak UpV]leges 

hel\eWWeVtWpVW WaSaV]WalWak.  

A] elĘ]Ęekben miU WiUg\alW Schneider cioanoYeg\�leWekeW iV kpV]tWeWW. [29] Az N-

cianometilnormorfin (36) elĘilltWiVihoz noUmoUfinW UeagilWaWoWW klyUeceWVaY-nitrillel 

metanolban, UeflX[hĘmpUVpkleWen, amiW a]XWin benzolos oldatban Red-Al reagenssel 

[niWUiXm biV]-(2-metoxietoxi-alXmtniumhidrid)] UedXkilW. Ekkor az N-(ȕ-aminoetil)-

normorfin (37) kpS]Ęd|WW, melynek Ueakciyja WiofoV]gpnnel N-(ȕ-i]oWiocianiWoeWil)-

normorfinhoz vezetett. 
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1.4.5. N-aONLO KaSWpQHN: amino-V]iUPa]pNRN 

Normorfint Ȗ-trifluoracetamido-propilbromiddal N-alkileztek dimetilformamidban, 

majd a WUiflXoUaceWilcVoSoUWoW meWanolban l~ggal (1M NaOH) WiYoltWoWWik el, pV 

megkaSWik a] N-(Ȗ-aminopropil)-normorfint (38). [43] A] immXnogpn elĘilltWiVakoU a 

BSA-W akWiYilWik, glXWiUaldehiddel beYe]eWWek aldehid fXnkciyV cVoSoUWokaW, pV a] akWiYilW 

fehpUjphe] kaScVolWik a] N-(Ȗ-aminopropil)-normorfint. 

1.4.6. Anti-R[LNRdRQ KaSWpQHN 

Pravetoni pV mXnkaWiUVai 2012-ben o[ikodon pV dihidrokodeinon WtSXV~ haSWpnekeW 

illtWoWWak elĘ, amel\ekkel SaWkin\okaW pV egeUekeW YakcinilWak, pV ennek 

eUedmpn\ekpSSen a fijdalomcVillaStWy WeV]Weken a YakcinilW ktVpUleWi illaWok cV|kkenW 

anWinociceSWtY haWiVW mXWaWWak. A haSWpnek alaSYeg\�leWein C6 pV C8 hel\]eWben kpSe]Wek 

V]iUma]pkoW. [44-46] Az oxikodont, illetve a dihidrokodeinont karboximetil-

hidUo[ilaminnal UeagilWaWWik, pV e]ilWal a C6 O-V]XbV]WiWXilW o[imokaW kaSWik (39) (40). 

A V]abad kaUbo[ilcVoSoUWokaW WaUWalma]y Yeg\�leWekeW Yt]menWeV dimeWilfoUmamidban 

glicin-tetrapeptid-tercierbutil-pV]WeUUel UeagilWaWWik 1-hidroxibenztriazol (HOBt), DCCI 

pV 4-dimetilaminopiridin (DMAP) jelenlpWpben. A fehpUje ho]]ikaScVoliVa XWin a C-

WeUminiliV YpdĘcVoSoUWoW WUiflXoUeceWVaYYal elWiYoltWoWWik. 
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Eg\ miVik leheWĘVpg YolW, hog\ a V]abad kaUbo[ilcVoSoUWokaW WaUWalma]y o[imokaW 

S-tritil-ciV]Weaminnal UeagilWaWWik HOBt, DCCI pV DMAP jelenlpWpben, Yt]menWeV 

dimeWilfoUmamidban. E]XWin WUiflXoUeceWVaYYal a WUiWil-YpdĘcVoSoUWoW elWiYoltWoWWik, tg\ a 

V]abad lincYpgi meUkaSWocVoSoUWoW WaUWalma]y haSWpnhe] jXWoWWak. 

ToYibbi leheWĘVpg a dihidUokodeinon haSWpn elĘilltWiViUa a C8 So]tciyban W|UWpnĘ 

V]iUma]pkkpS]pV. A kodeinon keWWĘVk|WpVpUe WioglikolVaYaW addtcionilWak, tg\ a 

merkaptocsoport a C8-aV So]tciyho] kaScVolydoWW (41). A kapott C8 karboximetil-

V]iUma]pkoW glicin-tetrapeptiddel, illetve S-tritil-ciV]Weaminnal UeagilWaWWik a] 

elĘ]Ęekben iVmeUWeWeWW mydon. [46] 

A] immXnogpnek VSecificiWiViW Yi]VgilYa a] o[ikodon-6-karboximetil-o[imbyl pV 

WeWUaglicilSeSWidbĘl elĘilltWoWW haSWpnUĘl megillaStWoWWik, hog\ Vokkal haWpkon\abban 

kpS]ĘdWek a SoliVSecifikXV anWiWeVWek a dihidUokodeinon pV o[ikodon ellen. A] tgy kapott 

immXnogpn megakadil\o]Wa mind a dihidUokodeinon, mind a] o[ikodon bejXWiViW a] 

ag\ba, illeWYe giWolWa a fijdalomcVillaStWy haWiVW iV. 

1.4.7. Anti-KHURLQ KaSWpQHN 

A heUoiniVWik ke]elpVpben a heUoin VSecifikXV Yakcinik kifejleV]WpVekoU a moUfin 

V]iUma]pkoW eg\ hoUdo]y fehpUjphe] kell kaScVolni. A radio-immunanalitikai mydV]eUek 

kidolgo]iVa VoUin n\eUW WaSaV]WalaWok WeUmpV]eWeVen e WeU�leWen iV haV]noVtWhaWyk.  

Ezen a WpUen a miU koUibban iVmeUWeWeWW mydon elĘV]|U Bonese pV mXnkaWiUVai pUWek 

el eredmpn\ekeW 1974-ben. [15] eYWi]edekkel kpVĘbb Anton pV mXnkaWiUVai V]imolWak be 

elVĘkpnW a TT hoUdo]y fehpUje alkalma]iViUyl a heUoin/moUfin Yakcina modellek 

WeUYe]pVpben. [47] A morfin-6-hemiV]XkciniWoW kpW lpSpVben kaScVolWik a hoUdo]y 

fehpUjphe]. ElĘV]|U az İ-N-trifluoracetamido-kapronsav N-hidroxi-V]Xkcinimid akWtY 

pV]WeUW k|W|WWpk a TT-ho]. A] tg\ kaSoWW fehpUje konjXgiWXm WUiflXoUaceWil-

YpdĘcVoSUWjinak a] elWiYoltWiVa XWin a V]abad İ-aminocVoSoUWoW acile]Wpk moUfin-6-
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hemiV]XkciniWWal, EDAC konden]ilyV]eU alkalma]iViYal. A kaSoWW 

immXnkonjXgiWXmban a fehpUjpW pV a haSWpn molekXliW |VV]ek|WĘ V]pnlinc (spacer 

linker) hoVV]a kb. 20 c, ami Vokkal nag\obb WiYolVig miV immXnkonjXgiWXmokkal 

|VV]ehaVonltWYa. E] XWybbi a]pUW lpn\egeV, meUW a] |VV]ek|WĘ n\tlW V]pnlinc hossza 

befol\iVolja a domininV eSiWyS deWeUmininVokaW, WekinWeWWel a haSWpn-analogon pV a] 

immXnVejWek k|lcV|nhaWiViUa. Eg\ miVik jelenWĘV fejleV]WpV YolW a] adjXYinV foUmXliciy 

(alXmtniXm-hidUo[id gpl) alkalma]iVa a] immXnkonjXgiWXm adagoliVakoU. 

Az anWiWeVWek kpS]ĘdpVpW en]im-immXnanaliWikai mydV]eUUel (ELISA) haWiUo]Wik 

meg. Ma[imiliV anWiWeVW WiWeU pUWpkekeW kaSWak a neg\edik injekciy XWin, e]XWin elegendĘ 

volt hiUom haYonkpnW injekWilni a] immXnkonjXgiWXmoW, hog\ megmaUadjon eg\ 

haWpkon\ anWiWeVW V]int, akiU eg\ pYig iV. A] anWi-moUfin anWiWeVWek VemlegeVtWeWWpk a 

heUoin haWiViW ol\an SaWkin\okon, mel\ekeW beWantWoWWak a heUoin |nadagoliViUa. 

TeUmpV]eWeVen a Yakcinake]elpV haWpkon\Viga nag\mpUWpkben f�gg a] anWiWeVW V]inWWĘl, 

n\ilYinYaly mydon a magaVabb WiWeUek haWpkon\abbak. FonWoV megfig\elpV a] iV, hog\ a 

morfin-6-pV]WeU haSWpn immXnkojXgiWXm haWiViUa kpS]ĘdĘ anWiWeVWek keUeV]WUeakciyW 

mXWaWWak a heUoinnal (a] anWiWeVWek nem WXdjik a kpW Yeg\�leWeW megk�l|nb|]WeWni) pV tg\ 

a VSecifiWiV ekYiYalenV a moUfinUa pV a heUoinUa. 

MiYel a] immXnglobXlinok nem kpSeVek iWjXWni a YpU-ag\ giWon, e]pUW a] anWi-

moUfin anWiWeVWek a moUfinW pV a heUoinW a Sla]miban megk|Wik, pV tg\ YiVV]aWaUWjik e]ekeW 

a Yeg\�leWekeW, megakadil\o]Ya e]]el, hog\ bejXVVanak a k|]SonWi idegrendszerbe. Ez 

WehiW eg\ haWpkon\ ke]elpVi mydV]eU leheW a heUoin/moUfin f�ggĘVpg g\yg\tWiViban. 

MiXWin a deWo[ifikiliV Yag\ a fennWaUWy ke]elpVek VoUin a] oSioidok a k|]SonWi 

idegUendV]eUben fejWik ki haWiVXkaW, a] e]ekkel eg\�WW jelenWke]Ę mellpkhaWiVok iV iWW 

k|]YeWtWĘdnek. A YakciniliV elĘn\e e]]el |VV]ef�ggpVben, hog\ a VemlegeVtWeWW dUogok 

nem jXWnak be a k|]SonWi idegUendV]eUbe. Ug\anakkoU a YakciniliV alkalma]iVa elĘWpUbe 

keU�lheW, minW kiegpV]tWĘ WeUiSia a] ~n. klaVV]ikXV faUmakoWeUiSia alkalma]iVa melleWW. 
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Stowe pV mXnkaWiUVai (2011) V]imoV heUoin-V]eUke]eWĦ haSWpnW illtWoWWak elĘ, 

amel\ekeW hoUdo]y fehpUjphe] kaScVolYa heUoin-YakcinikaW kaSWak. [48,49] A Yeg\�leWek 

V]inWp]iVpnpl 3,6-diacetil-noUmoUfinbyl (42) indXlWak ki, mel\eW UedXkWtY aminiliVi 

Ueakciyban N-Boc-į-aminobXWanillal UeagilWaWWak niWUiXm-WUiaceWo[ibyUhidUiddel, 

eceWVaYaV k|]egben. A YpdĘcVoSoUWoW WUiflXoUeceWVaYYal elWiYoltWYa kaSWik a] N-

V]XbV]WiWXilW 3,6-diacetil-normorfint, mely az aminocsoportot į-helyzetben tartalmazza. 

E]W a Yeg\�leWeW UeagilWaWWik trietil-amin jelenlpWpben a ȕ-tritilmerkapto-propionsav N-

hidroxi-V]Xkcinimid akWtY pV]WeUUel. Amenn\iben a Ueakciyeleg\eW l~ggal hidUoli]ilWik, 

a] aceWilcVoSoUWokaW el WXdWik WiYoltWani. A] tg\ kaSoWW VaYamidbyl WUiflXoUeceWVavval a 

tritil-YpdĘcVoSoUWoW elWiYoltWYa lincYpgi V]abad meUkaSWocVoSoUWoW WaUWalma]y haSWpnt 

kaptak (43). E]W a Yeg\�leWeW maleinimid-akWiYilW KLH-Yal pV BSA-Yal iV kaScVolWik. A 

Ȗ-karboxipropil-N-V]XbV]WiWXilW-maleinimidet EDAC-es konden]iciyYal kaScVolWik a 

hoUdo]y fehpUjphe], majd a] tg\ kaSoWW konjXgiWXm maleinimid-keWWĘVk|WpVpUe 

addtcionilW a haSWpn molekXla lincYpgi meUkaSWocVoSoUWja, miXWin a WUiWil-YpdĘcVoSoUWoW 

WUiflXoUeceWVaYYal a konjXgiWXm jelenlpWpben elWiYoltWoWWik. Ëg\ kpWfple 

immXnkonjXgiWumot kaptak, az egyik morfin-, a miVik Sedig heUoinV]eUĦ. MindkpW WtSXV~ 

immXnkonjXgiWXm magaV WiWeUĦ immXnYilaV]W SUodXkilW. Ezekkel SaWkin\okaW 

immXni]ilWak, majd a] anWiWeVWek i]oliliVa XWin Yi]VgilWik a moUfinV]eUĦ Yakcina pV a 
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heUoinV]eUĦ Yakcina VSecificiWiViW. A heUoinV]eUĦ immXnkonjXgilW Yakcina elVĘVoUban a 

6-acetil-moUfinnal V]emben mXWaWoWW kiemelkedĘ affiniWiVW, a heUoinW pV a moUfinW 

cV|kkenW affiniWiVVal k|W|WWe. A moUfinV]eUĦ Yakcina nag\ affiniWiVW mXWaWoWW a moUfinnal 

V]emben, YiV]onW cV|kkenW akWiYiWiVW mXWaWoWW a heUoinnal V]emben, a 6-acetil-morfint 

YiV]onW nem k|W|WWe meg. A kpWfple YakcinaWtSXV nem mXWaWoWW keUeV]WUeakciyW a moUfin-

6-gl�kXUoniddal (44), a kodeinnel, a nalo[onnal pV a nalWUe[onnal. E] a megfig\elpV a]pUW 

lpn\egeV, meUW tgy a heroin-immXnWeUiSia alkalma]iVakoU a heUoiniVWik ke]elpVe VoUin a] 

anWagoniVWik iV haV]nilhaWyk. A heUoin Yakcina giWolWa a heUoin fijdalomcVillaStWy haWiViW 

(Vc. adagoliV, hot-plate WeV]W) pV emelleWW SaWkin\okon giWolWa a heUoin |nadagoliVW. 

Schlosburg pV mXnkaWiUVai Yi]VgilWik a heUoin Yakcina haWiViW heUoin-dependens 

SaWkin\okon. A ktVpUleWi illaWok megWanXlWik a heUoin injekciy haV]nilaWiW, pV kialakXlW a 

kpn\V]eUtWĘ |nadagoliV. [50] A Yakcina haWiViUa a heUoin felYpWel cV|kkenW, pV a fi]ikiliV 

deSendencia jeleiW WaSaV]WalWik. A heUoin Yakcina SaWkin\okon V]inWpn giWolWa a heUoin-

keUeVĘ magaWaUWiVW, amiW kondicionilW hel\ SUefeUencia WeV]Wen Yi]VgilWak. 

A heroin±KLH vakcina a hot-plate WeV]Wen (SaWkin\) megakadil\o]Wa a heUoin 

anWinociceSWtY haWiVit, viszont a morfin±KLH vakcina a hot-plate teszten nem 

befol\iVolWa a heUoin fijdalomcVillaStWy haWiViW. E]]el V]emben a heUoin±KLH vakcina 

YpdelmeW n\~jWoWW a moUfin-indXkilW anWinociceSWtY haWiVVal V]emben.  

Bremer pV Janda egy olyan heroin analogon hapWpnW V]inWeWi]ilWak, amel\ a C3 

helyzetben nem O-acetil, hanem N-acetilcsoportot tartalmaz. [51] E] a Yeg\�leW a heUoin-

Yi]aV haSWpnnel ellenWpWben nem pU]pken\ hidUolt]iVUe. 

A V]inWp]iV VoUin 3-dezoxi-3-aminomoUfinbyl indXlWak ki, ami moUfinbyl |W 

lpSpVben n\eUheWĘ. E]W aceWil-bUomiddal UeagilWaWYa kaSWik a 3-acetilamino-4,5D-epoxi-

7,8-didehidro-6-O-acetil-N-meWil moUfininW. EbbĘl a heUoin analogonbyl N-
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demeWile]pVVel, majd N-alkile]pVVel a] N-bXWilaminoV]iUma]pkho] jXWoWWak, mel\eW E-

tritilmerkapto-propionsavval acileztek (45). 

A heUoin eVeWpben ol\an anWiWeVWek indXkciyja indokolW, mel\ek feliVmeUik a heUoinW 

pV fĘ meWaboliWjaiW (moUfin pV 6-O-aceWilmoUfin), miYel a heUoin a YpUben g\oUVan 

de]aceWile]Ędik, elVĘVoUban a C3 hel\]eWben pV kiVebb mpUWpkben a C6 helyzetben. A 

heUoin pV meWaboliWjai, minW haSWpnek nem kpSeVek indXkilni a] anWiWeVWek kpS]ĘdpVpW, 

e]pUW a haSWpnW eg\ konjXgiciyV UeakciyYal alkalmaV fehpUje hoUdo]yho] kell kaScVolni. 

Ezen ktY�l cplV]eUĦ eg\ ol\an adjXYinV alkalma]iVa, amel\ bi]WonVigoV pV haWpkon\ a 

hXmin alkalma]iVUa, pV kiWeUjedW SUofil~, magaV WiWeUĦ anWi-haSWpn anWiWeVWek lpWUeho]iViUa 

kpSeV. 

A heUoin Yakcina WaUWalma] eg\ haSWpn V]eUke]eWeW, amel\ W�kU|]i a] oSioid 

Yi]V]eUke]eWeW, pV kpmiailag k|W|WW eg\ immXnogpn hoUdo]y fehpUjphe]. Ha e]W a haSWpn-

fehpUje konjXgiWXmoW injekWiljXk, akkoU lpWUej|n eg\ hXmoUiliV immXnYilaV](Ueakciy) a 

heUoinnal V]emben. A SolikloniliV anWiWeVWek a SeUifpUiin magaV fok~ VSecifiWiVVal 

megk|Wik a kibtWyV]eUW, megakadil\o]Ya a belpSpVW a] ag\ba, pV tg\ blokkoljik a k|]SonWi 

idegrendszeri haWiVokaW. 

Amenn\iben a] immXnkonjXgiWXm foUmXliciyja eg\ immXnVWimXlinV adjXYinVVal 

megoldhaWy, e] foko]]a a hXmoUiliV YilaV]UeakciyW a cpl]oWW anWigpnnel V]emben. TehiW 

a Yakcina Uendelke]ik eg\ heUoinV]eUĦ haSWpnnel pV eg\ megfelelĘ adjXYinVVal, tg\ ez 

egy SoWenciiliVan haWiVoV ke]elpV leheW a heUoin addikciyUa.  

A] elĘbb emltWeWW Bremer pV Janda ilWal tervezett immXnkonjXgiWXm magiba foglal 

eg\ kpmiai eSiWyS VWabiliWiVW iV, pV YiUhaWyan a haSWpn kiYilWja a] anWi-heUoin hXmoUiliV 

immXnYilaV]UeakciyW. Ug\anakkoU a haSWpn megn|YelW VWabiliWiVa foko]ni fogja a] anWi-

heroin antitest titert.  
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Az immunfaUmakoWeUiSia (Yakcinik alkalma]iVa a kibtWyV]eUekkel V]emben) 

SoWenciiliVan eg\ Vokkal Yon]ybb ke]elpVi oSciy a heUoin-addikciy g\yg\tWiViban, 

|VV]ehaVonltWYa a faUmakoWeUiSiiYal. 

A] pV]WeU WtSXV~ heroin-haSWpnek eg\pbkpnW SH § 7,4 SXffeUben 25 �C-on nem 

stabilak, kb. 97 yUa a fele]pVi idej�k. E]pUW a] immXnkonjXgiWXmokaW gyakorlatilag a 

SUeSaUiliV XWin fel kell haV]nilni. 

Bremer pV Janda a KLH fehpUjphe] k|W|WW 3-acetamido-6-O-acetilmorfin haSWpnnel 

egereket immuni]ilWak, a] immXnkonjXgiWXmoW alXmtniXm Vy adjXYinVVal foUmXlilWik.  

gVV]ehaVonltWoWWik a 3-acetamido-6-O-acetilmorfin- pV a 3,6-diacetilmorfin-haSWpn 

immXnkonjXgiWXmok injekWiliVakoU kpS]ĘdĘ anWiWeVWek WXlajdonVigaiW en]im-

immXnanaliWikai mpUpVekkel. G\akoUlaWilag mindkpW haSWpn konjXgiWXm eg\foUmin 

immXnogpnnek bi]on\XlW, a] anWiheUoin anWiWeVW WiWeUek k|]el a]onoVak YolWak. A C3-

aceWamid anWiWeVW affiniWiV a 6-O-aceWilmoUfinUa V]ignifikinVan lecV|kkenW a C3 O-acetil-

haSWpnUe mpUW affiniWiVokho] haVonltWva. Ugyanakkor a stabilabb C3 acetamid antitest kb. 

12-V]eU g\engpbben k|Wi a heUoinW, pV a V]eU]Ęk e]W a]]al mag\aUi]]ik, hog\ a C3 

aceWamid haSWpn eVeWpben eg\ kiVmpUWpkben megYilWo]oWW eSiWySSal kell V]imolni, minW a 

C3 O-aceWil haSWpn eVeWpben. BiU a C3 aceWamid Yakcina megn|YekedeWW Ue]iV]WenciiW 

mXWaW a hidUolt]iVVel V]emben, a V]ignifikinVan lecV|kkenW anWiWeVW affiniWiVa a 6-O-

aceWilmoUfinnal V]emben koUliWo]]a a WeUiSiiV SoWenciiljiW, minW heUoin Yakcina.  

Li pV mXnkaWiUVai hiUom haSWpn V]inWp]iVpUĘl V]imolWak be, mel\ekeW n\tlW 

V]pnlincokon keUeV]W�l TT hoUdo]yho] kaScVolWak. [52] A Yeg\�leWek V]inWp]iVpW 

dihidUomoUfinonbyl valyVtWoWWik meg W|bb (>10) lpSpVben, de mindhiUom haSWpn eVeWpn 

a kiindXliVi Yeg\�leW 3-dezoxi-dihidUomoUfinon YolW. A] elVĘ Yeg\�leW a C3 pV C6 

hel\]eWben WaUWalma]oWW fXnkciyV cVoSoUWokat: a C6Į helyzetben 2-oxopropilcsoportot, 

mtg a C3-asban az amino-szubsztituenst ȕ-tritilmerkapto-SUoSionVaYYal acile]Wpk. A 

k|YeWke]Ę haSWpn alaSYeg\�leWe a 3-dezoxidihidronormorfinon, amely C3 pV C6Į 

helyzetben 2-oxopropilcsoportot tartalmaz, mtg a niWUogpnW G-aminobutilcsoporttal 

alkile]Wpk, pV a lincYpgi aminocVoSoUWoW ȕ-tritilmerkapto-SUoSionVaYYal acile]Wpk. A 

haUmadik haSWpn a C3, C6Į pV a 17 (N) hel\]eWben WaUWalma]oWW fXnkciyV cVoSoUWokat. A 
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C3 pV a C6Į szubsztituens acetamidocsoport, mtg a niWUogpn V]XbV]WiWXenV Xg\ana] YolW, 

minW a] elĘ]Ę Yeg\�leWnpl. 

A DiAmHap (46) elĘilltWiVakoU 3-de]o[idihidUomoUfinonbyl indXlWak ki, mel\eW 

ben]ilaminnal UeagilWaWYa Schiff-bi]iVW kaSWak. Ennek a V]WeUeoVSecifikXV UedXkciyja 

niWUiXm-WUiaceWo[ibyUhidUiddel W|UWpnW, majd a C6Į-benzilamint katalitikus 

hidUogpne]pVVel (H2/Pd-C) N-deben]ile]Wpk, pV a C6Į-aminocVoSoUWoW aceWile]Wpk. E]XWin 

a C1 So]tciyW halogpne]pVVel YpdWpk (N-klyUV]Xkcinimid±trifluoreceWVaY), pV tg\ VikeU�lW 

a niWUocVoSoUW UegioV]elekWtY bepStWpVe (niWUiXm-nitrit±trifluorecetsav) a C3 helyzetbe. 

KaWaliWikXV hidUogpne]pVVel (H2/Pd-C) a niWUocVoSoUW UedXkciyja aminni, pV a C1 klyU 

YpdĘcVoSoUW elWiYoltWiVa eg\ lpSpVben megoldhaWy, majd a C3 aminocVoSoUWoW aceWile]Wpk 

ecetsavanhidriddel. A 3,6Į-diacetamid N-demeWile]pVpW klyUV]pnVaY Į-klyUeWilpV]WeUrel 

Ypge]Wpk, pV a noUYeg\�leW N-alkile]pVpYel n\eUWpk a kpUdpVeV haSWpn analogonW. 

A 6-PrOxyHap (47) V]inWp]iVe VoUin 3-dezoxi-dihidUomoUfinonbyl Wittig-

UeakciyYal 6-dezoxi-6-meWilpn-V]iUma]pkoW kaSWak, mel\bĘl hidUoboUiliVVal (BH3±

dimetilszulfid) a C6Į-hidUo[imeWil V]iUma]pkho] jXWoWWak. A WoYibbiakban a SUimeU 

alkoholoV hidUo[ilcVoSoUWoW me]ile]Wpk, majd a me]ilo[icVoSoUWoW cianidUa cVeUplWpk SN2 

Ueakciyban. A C6Į-cianometil-V]iUma]pk GUignaUd-Ueakciyjiban meWilmagnp]iXm-
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jodiddal kialakult a C6Į-2-oxopropil-oldallinc. E]XWin a C1 So]tciyW klyU-szubsztituens 

(N-klyUV]Xkcinimid±WUiflXoUeceWVaY) bepStWpVVel YpdWpk, majd a C3 hel\]eWben niWUilWak 

(nitrium-nitrit±WUiflXoUeceWVaY). A niWUocVoSoUW UedXkciyjiW aminni kaWaliWikXV 

hidUogpne]pVVel (H2/Pd-C) Ypge]Wpk, ekkoU a C1 dehalogpne]ĘdpV iV YpgbemenW. 

A DiPrOxyHap (48) elĘilltWiVinil dihidUokodeinon YolW a kiindXliVi Yeg\�leW. IWW 

a] elĘ]Ę Yeg\�letre alkalma]oWW UeakciyVoUUal elĘV]|U bepStWeWWpk a C6Į-2-oxopropil-

oldallincoW. A C3 meWilpWeUW O-demeWile]Wpk byU-tribromiddal, majd a fenolos 

hidUo[ilcVoSoUWoW pV]WeUeVtWeWWpk N-fenil-bisz-WUiflXoUmeWinV]Xlfonimiddel. A C3 WUifliW-

pV]WeUW SWille kaScVoliVi UeakciyYal allil-tributil-yn UeagenVVel C3-dezoxi-C3-allil-

V]iUma]pkki alaktWoWWik. A] allilcVoSoUW o[imeUkXUiliVi Ueakciyja, majd a higany 

elWiYoltWiVa XWin (1. Hg(OAc)2, 2. PdCl2±CuCl2±LiCl) a C3-dezoxi-2-oxopropil-

V]iUma]pkho] jXWoWWak. 

A haSWpnekeW TT-ho] kaScVolWik, majd liSoV]ymikaW alkalma]Wak, minW adjXYinV, 

pV a konjXgiWXmokkal egeUekeW immXni]ilWak. A kpS]ĘdĘ anWiWeVWek WiWeUpUWpkei a] alibbi 

VoUUendeW mXWaWWik: DiAmHaS (46) >> DiPrOxyHap (48) > 6-PrOxyHap (47). 

Vi]VgilWik a heUoin, a moUfin pV a 6-O-aceWilmoUfin k|WĘdpVpW a] anWi-haSWpn 

antitestekhez. A 6-PrOxyHap±TT-dal immXni]ilW illaWokon a kpS]ĘdĘ anWiWeVWeken 

mindhiUom Yeg\�leW giWly haWiV~. A DiPUO[\HaS±TT anti-haSWpn anWiWeVWek eVeWpn a 

moUfin nem YeUVengeWW a k|WĘhel\en, a heUoin pV a 6-O-aceWilmoUfin giWolWa a k|WĘdpVW. A 

DiAmHap±TT konjXgiWXmmal kaScVolaWoV eUedmpn\ekeW koUibban k|]|lWpk.  

A] immXni]ilW egeUeken Yi]VgilWik a heUoin fijdalomcVillaStWy haWiViW (hot-plate 

WeV]W), pV a heUoin haWiVinak cV|kkenpVpW mpUWpk a DiAmHaS±TT pV a 6-PrOxyHap±TT 
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konjXgiWXmok alkalma]iVakoU. A DiPUO[\HaS±TT anti-haSWpn anWiWeVWeknek il\en 

jellegĦ YpdĘhaWiVa nem YolW. 

Matyas pV mXnkaWiUVai npg\ heUoin haSWpn analogon anWiWeVW indXkily haWiViW 

Yi]VgilWik. [53] ElĘilltWoWWik a Stowe pV mXnkaWiUVai ilWal k|]|lW diaceWil-normorfin 

haSWpnW (HeUHaS) (49), amely a nitrogpnen į-amino-butil-V]XbV]WiWXenVW WaUWalma], pV a 

lincYpgi niWUogpn ȕ-merkapto-propionsavval van acilezve. A 6-O-acetildihidromorfin 

haSWpn (6-AcMorHap) (50) a C3 hel\]eWben aminocVoSoUWoW WaUWalma], amiW V]inWpn ȕ-

merkapto-SUoSionVaYYal acile]Wek. ElĘilltWoWWak eg\ o[imoUfon haSWpnW (OMAHaS) (51) 

is: a 6ȕ-oximorfamint a ȕ-merkapto-propionsav N-hidUo[iV]Xkcinimid akWtYpV]WeUUel 

UeagilWaWWik pV a VaYamidho] jXWoWWak. A 3-hidroxi-6ȕ-amino-4,5-epoxi-7,8-didehidro-N-

metilmorfininbyl ȕ-merkapto-propionsavval kaptak C6-amidot (MorHap) (52). 

A haSWpn analogonokaW hoUdo]y fehpUjpkhe] (BSA, TT) k|W|WWpk, HOBt pV EDAC 

alkalma]iViYal. A] immXni]iliV elĘWW a konjXgiWXmokaW liSoV]ymikkal foUmXlilWik, 

melyek monofoszforil-lipid-A-W WaUWalma]Wak. E]W a haWpkon\ adjXYins rendszert 

koUibban VikeUeVen alkalma]Wik hXmin YakciniliVi Yi]VgilaWokban.  
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A TT-ho] kaScVolW npg\ heUoin haSWpn konjXgiWXmmal egeUekeW immXni]ilWak, pV 

a kpS]ĘdĘ anWiWeVWek magaV WiWeUekeW SUodXkilWak MoUHaS (52) > HerHap (49) >> 6-

AcMorHap (50) >> OMAHap (51) sorrendben. 

A heUoin Yakcina kifejleV]WpVe VoUin a] anWiWeVWek indXkciyja mind a heUoinUa, mind 

a] akWtY meWaboliWjaiUa (moUfin, 6-O-aceWilmoUfin) V]�kVpgeV, miYel a heUoin kiV molekXla, 

amel\ a] adagoliV XWin g\oUVan de]aceWile]Ędik a C3 hel\]eWben a YpUiUamban, majd 

XWybb a C6 pV]WeUcVoSoUW iV hidUoli]il. [54] A kXWaWycVoSoUW kpW heUoin analogon haSWpn, 

a MorHap (52) pV a DiAmHaS (46) Yi]VgilaWiUyl V]imolW be. MindkpW moUfin-

V]iUma]pkoW BSA pV TT hoUdo]yho] k|W|WWpk, pV monofoV]foUil-lipid-A lipos]yma 

adjXYinV alkalma]iViYal egeUekeW immXni]ilWak. Lpn\egeV, hog\ a DiAmHaS 

hidrolitikusan stabil a diacetil-haSWpn analogonnal V]emben, miYel a] XWybbi a] 

immXni]iliV alaWW elbomloWW pV f�ggeWlen immXnUeakciykaW indXkilW mind a heroinra, 

mind a metabolitjaira. Ez a]W eUedmpn\e]We, hog\ a] anWiV]pUXm anWiWeVWek keYeUpkpbĘl 

illW. A DiAmHaS, amel\ a niWUogpnen keUeV]W�l eg\ hoVV]~ V]pnlinccal k|WĘdik a hoUdo]y 

fehpUjphe] a] i]oV]WeU aceWamido C3 pV C6 cVoSoUWok miaWW ol\an anWiWeVWekeW indXkil, 

mel\ek UeakWtYak a heUoin C3 pV C6 aceWilcVoSoUWjaiYal. A MorHap±TT ilWal kiYilWoWW 

anWiWeVWeken Yi]VgilYa a komSeWiWtY giWliVW a moUfin pV a 6-O-aceWilmoUfin giWly haWiVa 

nag\obb YolW, minW a heUoinp. A DiAmHap±TT ilWal indXkilW anWiWeVWek eVeWpben eg\ik 

Yeg\�leW Vem mXWaWoWW komSeWiWtY giWliVW, Yag\iV e]ek a] anWiWeVWek nem VSecifikXVak a 

heUoinUa pV meWaboliWjaiUa. Ug\anakkoU a] anWiWeVWek giWolhaWyk magiYal a haSWpn 

molekXliYal, pV a] anWiWeVWek nag\mpUWpkben haSWpn-specifikusak. Ugyanezen antitestek 

a MoUHaS molekXliYal keUeV]WUeakciyW mXWaWWak. A] immXni]ilW egeUeken Yi]VgilWik a 

heUoin fijdalomcVillaStWy haWiViW hot-plate teszten. A MorHap±TT-dal pV a DiAmHaS±

TT-dal immXni]ilW egeUeken a heUoin haWiVa cV|kkenpVW mXWaWoWW, a] immXni]iliV a 

heroin-indXkilW anWinociceSWtY haWiV giWliViW eUedmpn\e]We. A heUoin eVeWpben a haSWpn 

analogont egy hidrolitikusan stabilis, Yag\ a niWUogpnhe] eg\ hoVV]~ V]pnlicon keUeV]W�l, 

Yag\ a C6 hel\]eWben konjXgiciyV UeakciyUa alkalmaV cVoSoUWWal a TT hoUdo]yho] k|Wj�k, 

majd eg\ liSoV]yma jellegĦ adjXYinVVal foUmXliciyW lpWUeho]Ya a] immXnkonjXgiWXmmal 

kiYilWjXk a] immXnYilaV]W. Ëg\ az antitestek magas titerrel keletkeznek, pV keUeV]WUeakciyW 

mutatnak a heroin metabolitjaival szemben. 

Torres pV mXnkaWirsai a 6ȕ-aminomoUfinbyl ȕ-tritilmerkapto-propionsavval 

acile]Ye kaSoWW haSWpn analogonW BSA-hoz kaScVolWik szukcinimid-maleimid-SolieWilpn-
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glikol (SM(PEG)2) linkert alkalmazva. [55] Az SM(PEG)2 linker egy N-alkilezett 

maleinimid V]iUma]pk, ahol a] alkilcVoSoUW kpW PEG eg\VpgbĘl ill, pV WaUWalma] eg\ 

lincYpgi Ȧ-kaUbo[ilcVoSoUWoW. EbbĘl a kaUbonVaYbyl N-hidroxi-szukcinimiddel 

akWtYpV]WeUW illtWoWWak elĘ, majd EDAC jelenlpWpben a BSA-hoz, illeWYe a fehpUje li]in 

oldallincinak İ-aminocsopoUWjiho] k|W|WWpk. E]XWin a BSA-konjXgiWXm jelenlpWpben a 

MoUHaS WUiWil YpdĘcVoSoUWjiW WUiflXoUeceWVaYYal lehaVtWoWWik. EkkoU a MoUHaS V]abad 

meUkaSWocVoSoUWja addicionilW a BSA-konjXgiWXm maleinimid keWWĘVk|WpVUe. A] tg\ 

lpWUej|WW MoUHaS±BSA konjXgiWXmban a linkeU pV a MoUHaS menn\iVpgpW YilWo]WaWYa a 

hoUdo]y fehpUjphe] kaScVolW haSWpn molekXlik V]ima U|g]tWheWĘ YolW. A kaScVoliVi 

mydV]eUUel ol\an konjXgiWXmokaW SUeSaUilWak, ahol a hoUdo]y fehpUje meghaWiUo]oWW 

V]im~ (Sl.3,5,10,15) haSWpn molekXliW WaUWalma]oWW. A fehpUjphe] kaScVolW haSWpn 

molekXlik V]iminak a meghaWiUo]iViUa W|bb mpUpVi mydV]eUW dolgo]Wak ki, ~g\ minW 

W|megVSekWUoV]kySia, illetve enzim-immXnanaliWikai meghaWiUo]iVok. 
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2. CpONLWĦ]pVHN 

CplXnk a beYe]eWpVben iVmeUWeWeWW haSWpneken ktY�l ~jabb V]iUma]pkok elĘilltWiVa 

pV V]eUke]eWYi]VgilaWa leWW. A V]eUke]eWi mydoVtWiVok leheWĘVpgeiW fig\elembe YpYe 

hiUomfple haSWpn V]inWp]iVpW ktYinWXk megYalyVtWani: i) N-karboxialkil-haSWpnek; ii) N-

aminoalkil-haSWpnek; iii) 3-O-karboxialkil-haSWpnek. 

A legeg\V]eUĦbb XWaW a 3-O-s]iUma]pkok elĘilltWiVa jelenWi, itt ugyanis nincs 

V]�kVpg elĘ]eWeV V]eUke]eWmydoVtWiVUa. A] O-alkile]pVhe] klyU- illeWYe bUymeceWVaY-

eWilpV]WeUW cplV]eUĦ haV]nilni. Ug\anakkoU a] pV]WeUek cVak a haSWpnek SUekXU]oUainak 

WekinWheWĘk, tg\ e]ek hidUolt]iVpnek megYalyVtWiViYal n\eUheWj�k a ktYinW Yeg\�leWekeW. 

Az N-alkil-V]iUma]pkok V]inWp]iVphe] V]�kVpg�nk Yan a megfelelĘ noUYeg\�leWUe. 

Ezt N-demeWile]pVi UeakciyYal cplo]WXk megYalyVtWani, klyUV]pnVaY-Į-klyUeWilpV]WeUW 

alkalmazva, ami a V]pleVk|UĦen alkalma]oWW klyUV]pnVaY-YinilpV]WeU Ueakciyjin alaSXly 

mydoVtWoWW UeagenV. MiYel a V]akiUodalomban nem WeljeVk|UĦ a noUV]iUma]pkok 

analiWikija, tg\ e]ek NMR aVV]igniciyjiW is feladatunknak WekinWeWW�k. 

A] |VV]ek|WĘlinc hoVV]iWyl f�ggĘen alkalma]haWXnk klyU/bUymeceWVav-eWilpV]WeUW 

vagy pedig etil-akUiliWoW a kaUbo[i-haSWpnek elĘilltWiViUa V]olgily N-alkile]pVi 

Ueakciykho]. A WeUmpkekUe WoYibbUa iV iga] leV], hog\ haSWpn SUekXU]oUoknak 

WekinWheWĘk, tg\ a 3-O-haSWpnekhe] haVonlyan hidUolt]iVVel n\eUheWj�k a ktYinW 

Yeg\�leteket. 

Az N-aminoalkil-haSWpnek elĘYeg\�leWpnek a] N-cianoalkil-V]iUma]pkok 

WekinWheWĘk. E]ek elĘilltWiViUa a kaUbo[il-Yeg\�leWekhe] haVonly UeagenVekeW WeUYe]W�k 

haV]nilni, ~g\ minW klyUeceWVaYniWUil, illeWYe akrilnitril. E]ekbĘl UedXkciyYal jXWhaWXnk el 

az amino-V]iUma]pkokho], amiW ltWiXm-alXmtniXmhidUiddel Yag\ niWUiXm-byUhidUiddel 

YalyVtWhaWXnk meg. Ug\anakkoU fig\elni kell aUUa, hog\ a C6-o[o kiindXliVi Yeg\�leWekeW 

(noUo[imoUfon, noUo[ikodon) elĘ]Ęleg Ypden�nk kell, hog\ megakadil\o]]Xk a 

UedXkciyjXkaW. E]W eWilpn-keWil YpdĘcVoSoUWon keUeV]W�l ktYinWXk megYalyVtWani, amiW a 

Ueakciy~W legYpgpn VaYaV hidUolt]iVVel lehet elWiYoltWani. 

Vpge]eW�l a] elĘilltWoWW haSWpnek fehpUjpkkel Yaly kaScVoliVi Ueakciyinak Yi]VgilaWa 

volt a cplunk. E]W modelle]endĘ a legeg\V]eUĦbb aminoVaYho], a glicinhe] WeUYe]t�k 

kaScVolni a Yeg\�leWeinket a szakirodalomban ismertetett kaUbodiimideV mydV]eUekeW 

alkalmazva. 
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A] tg\ n\eUW V]iUma]pkok a haSWpn pV faUmakolygiai Yi]VgilaWok V]emSonWjibyl 

mind tgpUeWeVnek V]imtWanak. A] elĘilltWoWW molekXlik V]eUke]eWpW pV WiV]WaVigiW NMR, 

MS pV olYadiVSonW mpUpVekkel ktYinWXk igazolni. 
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3. MydV]HUHN 

3.1. AONaOPa]RWW UHaNcLyN 

A cplYeg\�leWek elĘilltWiViho] O- pV N-alkile]pVW YilaV]WoWWXnk. A] N-alkile]pVW 

megelĘ]Ęen V]�kVpgeV a moUfin V]iUma]pkok N-demeWile]pVe. A] elĘilltWoWW pV]WeUekeW 

l~goV hidUolt]iVVel alaktWoWWXk iW V]abad kaUbo[ilcVoSoUWoW WaUWalma]y Yeg\�leWekkp. A 

molekXlik kaScVoliViW fehpUjekpmiai Ueakciykkal SUybilWXk megYalyVtWani. A Ueakciyk 

UpV]leWeV letUiViUa a 5. MegbeV]plpVek feje]eW 5.6. KtVpUleWeV UpV] alfeje]eWpben keU�l VoU. 

3.2. RHaJHQVHN pV ROdyV]HUHN  

A V]inWp]iVekhe] felhaV]nilW ySiiWokaW (morfin, dihidromorfin, kodein, 

dihidrokodein, oximorfon, oxikodon, naloxon, naltrexon) a] Alkaloida Veg\pV]eWi G\iU 

Zrt.-WĘl (TiV]aYaVYiUi, Mag\aUoUV]ig) V]eUe]W�k be. A UeagenVek a Sigma-Aldrich 

(SWeinheim, NpmeWoUV]ig) pV Alfa AeVaU (WaUd Hill, MA, AmeUikai Eg\eV�lW Èllamok) 

cpgekWĘl V]iUma]tak. A] oldyV]eUekeW a MolaU ChemicalV (BXdaSeVW, Mag\aUoUV]ig) pV a 

MeUck (DaUmVWadW, NpmeWoUV]ig) cpgek V]illtWoWWik. A] NMR VSekWUoV]kySiiho] 

felhaV]nilW deXWeUilW oldyV]eUeket (>99,5 % i]oWySWiV]WaVig~ DMSO-d6 pV >99,5 % 

i]oWySWiV]WaVig~ kloUofoUm-d1, >99,5 % i]oWySWiV]WaVig~ D2O) a Sigma-AldUich pV a 

MeUck cpgekWĘl UendelW�k. 

3.3. MĦV]HUHV PydV]HUHN pV YpNRQ\UpWHJ-NURPaWRJUiILa 

A Yeg\�leWek 1H-NMR pV 13C-NMR spektrumait Varian 600 MHz VNMRS (Varian 

Inc., NMR Systems, Palo Alto, CA, USA, VaUian a]yWa a] AgilenW TechnologieV UpV]pW 

kpSe]i) VSekWUompWeUen U|g]tWeWW�k. A kpmiai elWolydiVok (į) pUWpkei a DMSO-d6 (1H 2,50 

ppm; 13C 39,5 ppm) pV kloUofoUm-d1 (1H 7,26 ppm; 13C 77,2 ppm) oldyV]eU jelphe] 

YiV]on\tWYa keU�lWek megillaStWiVUa. A] an\agok 1H-NMR pV 13C-NMR jeleinek 

eg\pUWelmĦ ho]]iUendelpVpW eg\- pV kpWdimen]iyV, homo- pV heWeUonXkleiUiV VSektrumaik 

(gHSQCAD, gHMBCAD, gCOSY) elem]pVpYel Ypge]W�k. A VSekWUXmok kipUWpkelpVpW 

Varian VnmrJ (Version 4.2 revision A) pV MeVWReNoYa (Version 9.0.1-13254, Mestrelab, 

SanWiago de ComSoVWela, SSan\oloUV]ig) V]ofWYeUek VegtWVpgpYel W|UWpnW. A jelek 

multipliciWiVinak jel|lpVpUe V]olgily U|YidtWpVek: V ± szingulett; d ± dublett; dd ± dublett 

dublett; ddd ± dublett dublett dublett; t ± triplett; dt ± dublett triplett; q ± kvartett; m ± 

multiplett. A] olYadiVSonWmpUpVW SWXaUW SMP-3 (Global Science NZ Ltd., Auckland, Òj-

Zpland) kpV]�lpkkel Ypge]W�k. 
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A nag\felbonWiV~ W|megVSekWUXmokaW a] alibbi |VV]eilltWiVban mpUW�k: Dione[ 

Ultimate 3000 UHPLC, Orbitrap Q Exactive Focus Mass Sepctrometer elektrospray 

ioni]iciyYal (ESI) (TheUmo FiVcheU ScienWific, WalWham, MA, USA). A 

W|megVSekWUXmokaW AgilenW MaVVHXnWeU B.02.00 V]ofWYeUUel pUWpkelW�k. A Ueakciyk 

k|YeWpVpUe Ypkon\UpWeg-kUomaWogUifiiW (VRK) haV]nilWXnk V]ilika gpl F254 alXmtniXm 

lemezen (DaUmVWadW, NpmeWoUV]ig), legg\akUabban kloUofoUm:meWanol 9:1, illeWYe 

kloroform:aceWon:dieWilamin 5:4:1 mo]gyfi]iVW alkalma]Ya. A] oV]loSkUomaWogUifiiV 

WiV]WtWiVW KieVelgel 60-on (UpV]ecVkempUeW 0,040-0,063 mm, VWR Chemicals, Radnor, 

PA, USA) Ypge]W�k. 

  

DOI:10.14753/SE.2022.2588



 

46 
 

4. EUHdPpQ\HN 

4.1. 3-O-karboximetil-KaSWpQHN V]LQWp]LVH 

A cplXl kiWĦ]|WW Yeg\�leWek k|]�l a C3 hidUo[ilcVoSoUWoW WaUWalma]y molekXlik 

V]eUke]eWmydoVtWiVa WekinWheWĘ eg\V]eUĦbb feladaWnak, WekinWeWWel aUUa, hog\ nem 

V]�kVpgeV elĘ]eWeV UeakciyW Ypge]n�nk (l. N-alkil-V]iUma]pkok). A Ueakciykho] npg\ 

Yeg\�leWbĘl indultunk ki: morfin (1) hidUokloUid Vyja, oximorfon (53), naloxon (11), 

naltrexon (12). Npg\ pV]WeU- pV npg\ VaYV]iUma]pkoW illtWoWWXnk elĘ, amel\ek k|]�l cVak 

a 3-O-karboximetilmorfin (14) volt ismert. 

 
4.1.1. 3-O-karboximetil-KaSWpQ pV]WHUHN V]LQWp]LVH 

Fpm niWUiXmoW abV]ol~W eWanolban oldoWWXnk, majd Sedig moUfin VyVaYaV VyW adWXnk 

ho]]i, hog\ a moUfin niWUiXm Vyjiho] jXVVXnk. A] oldaWoW bUymeceWVaY-eWilpV]WeUUel 6 yUit 

refluxilWaWWXk. A] iWalakXliVW VRK-Yal k|YeWW�k. A UeakciyW feldolgo]Ya 3-O-

karboximetilmorfin-eWilpV]WeUhez (54) jutottunk. (9. ibUa) 

 
9. ibUa 3-O-karboximetilmorfin-eWilpV]WeU elĘlltWiVa 

Az oximorfont acetonban oldva, klyUeceWVaY-eWilpV]WeUUel UeagilWaWYa kiliXm-

kaUboniW VaYmegk|WĘ pV kiliXm-jodid jelenlpWpben 3-O-karboximetiloximorfon-

eWilpV]WeUhez (55) jutunk. (10. ibUa) 
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10. ibUa 3-O-karboximetiloximorfon-eWilpV]WeU elĘilltWiVa 

A nalo[on V]iUma]pk elĘilltWiVa megeg\e]eik a] o[imoUfonpYal. A WeUmpk nem 

miV, minW 3-O-karboximetilnaloxon-eWilpV]WeU (56). (11. ibUa) 

 
11. ibUa 3-O-karboximetilnaloxon-eWilpV]WeU elĘilltWiVa 

A nalWUe[onnal iV haVonlykpSSen jiUWXnk el. A WeUmpk 3-O-karboximetilnaltrexon-

eWilpV]WeU (57) leWW. (12. ibUa) 

 
12. ibUa 3-O-karboximetilnaltrexon-eWilpV]WeU elĘilltWiVa 
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4.1.2. 3-O-karboximetil-KaSWpQ pV]WHUHN KLdUROt]LVH 

E]W k|YeWĘen mindeg\ik pV]WeUW hidUoli]ilWXk, Xg\ana]W a SUoWokollW k|YeWYe. 

MinimiliV menn\iVpgĦ eWanolW haV]nilYa koV]olYenVkpnW, niWUiXm-hidroxid vizes 

oldatiYal Ypge]W�k a UeakciyW. A] iWalakXliVW k|YeWĘen higtWoWW VyVaYYal 2-3-Ua illtWottuk 

a pH-t, tg\ a feldolgo]iVW k|YeWĘen mindeg\ik eVeWben a kaUbo[ilcVoSoUWoW WaUWalma]y 

V]iUma]pk VyVaY Vyjiho] (14) (58) (59) (60) jXWoWWXnk. (13. ibUa) 

 
13. ibUa A 3-O-karboximetil-haSWpn pV]WeUek hidUolt]iVe 
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4.2. N-karboxialkil-KaSWpQHN V]LQWp]LVH 

4.2.1. N-dHPHWLOH]pVL UHaNcLyN 

Az N-alkil haSWpn V]iUma]pkokho] V]�kVpg�nk YolW a megfelelĘ noUYeg\�letekre. 

MiYel e]ek nem illWak Uendelke]pV�nkUe, tg\ nek�nk kelleWW elĘilltWanXnk a WoYibbi 

Ueakciykho] V]�kVpgeV kiindXliVi Yeg\�leWekeW: noUmoUfin (18), dihidronormorfin (61), 

norkodein (20), dihidronorkodein (62), noroximorfon (32), noroxikodon (63). [56-62] 

A kodein pV dihidUokodein N-demeWile]pVpW diklyUeWinban Ypge]W�k klyUV]pnVaY-Į-

klyUeWilpV]WeUUel. A k|]WiWeUmpk kaUbamiWoW meWanolban melegtWeWW�k, hog\ a noUkodein, 

illeWYe dihidUonoUkodein VyVaYaV VyjiW kaSjXk. (14. ibUa) 

 
14. ibUa Kodein pV dihidUokodein N-demeWile]pVe 

A (dihidUo)moUfin eVeWpben a 3,6-diaceWil V]iUma]pkbyl (64) (65) kell kiindulni. A 

klyUV]pnVaY-Į-klyUeWilpV]WeUUel Ypg]eWW UeakciyW k|YeWĘen a 3,6-

diaceWil(dihidUo)noUmoUfin VyVaYaV Vyjit kapjuk. SaYaV hidUolt]iV pV feldolgo]iV XWin 

n\eUj�k a (dihidro)normorfint (18) (61). (15. ibUa) 

DOI:10.14753/SE.2022.2588



 

50 
 

 
15. ibUa NoUmoUfin pV dihidUonoUmoUfin elĘilltWiVa 

A 3,14-di-O-acetiloximorfon (66) pV a 14-O-acetiloxikodon (67) N-demeWile]pVpW 

k|YeWĘen a 3,14-di-O-acetilnoroximorfon pV a 14-O-acetilnoroxikodon VyVaYaV Vyjiho] 

jutunk, amiket VyVaYYal hidUoli]ilYa n\eUj�k a noUo[imoUfonW (68) pV noroxikodont (69). 

A 14-O-acetil YpdpVUe a]pUW Yan V]�kVpg, hog\ megakadil\o]]Xk a hidUo[ilcVoSoUWon 

lejiWV]ydy eg\pb mellpkUeakciykaW. A] aceWilcVoSoUW elWiYoltWiViW 10 %-oV VyVaYYal a 

noUYeg\�leWek VyVaYaV VyjiYal kell Ypge]n�nk, miYel a 14-O-acetil-norveg\�leWek 

bi]iVainak felV]abadtWiVakoU N ĺ O YindoUliV W|UWpnne. (16. ibUa) 

 
16. ibUa NoUo[imoUfon pV noUo[ikodon elĘilltWiVa 

4.2.2. N-karboxialkil-KaSWpQ pV]WHUHN HOĘiOOtWiVa 

A] elĘilltWoWW noU-Yeg\�leWekbĘl N-alkile]pVVel leheW haSWpnW elĘilltWani. Ehhez az 

|VV]ek|WĘ V]pnlinc hoVV]iWyl f�ggĘen kell megYilaV]Wani a UeagenVW. 

MeWilpnhtd eVeWpben bUymeceWVaY-eWilpV]WeUW haV]nilWXnk. A kiindXliVi noUYeg\�leW 

oldhaWyVigiW fig\elembe YpYe dimetilformamid (morfin sorozat) vagy acetonitril (kodein 

sorozat) oldyV]eUW alkalma]WXnk. A VaYmegk|WĘ niWUiXm-hidUogpnkaUboniW YolW, pV a] 

elegyet 16 yUiW refluxiltattuk. A] iWalakXliVW e]eknpl a Ueakciyknil iV VRK-Yal k|YeWW�k. 

E]]el a mydV]eUUel a] N-kaUbo[imeWilnoUYeg\�leWek eWilpV]WeUeit kaptuk (21) (70) (22) 

(71) (72) (73). (17. ibUa) 
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17. ibUa N-karboximetil-haSWpn pV]WeUek elĘilltWiVa 

A] eWilpnhidaV V]iUma]pkok V]inWp]iVphe] eWil-akUiliWoW haV]nilWXnk. A 

noUYeg\�leWekeW eWanolban oldoWWXk, pV trietil-amin jelenlpWpben 3 yUiW refluxiltattuk a 

UeagenVVel. A] iWalakXliV minden eVeWben WeljeV YolW, pV a] N-kaUbo[ieWilnoUYeg\�leWek 

eWilpV]WeUeit (74) (75) (76) (77) (78) (79) kiYily ho]ammal illtWoWWXk elĘ. (18. ibUa) 

 
18. ibUa N-karboxietil-haSWpn pV]WeUek elĘilltWiVa 
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4.2.3. N-karboxialkil-KaSWpQ pV]WHUHN KLdUROt]LVH 

MiXWin elĘilltWoWWXk a fenW emltWeWW pV]WeUekeW, mindeg\ikeW hidUoli]ilWXk iV a 3-O-

alkil-haSWpn pV]WeUek hidUolt]iVpnpl emltWeWW SUoWokoll V]erint. Minden esetben az N-alkil-

haSWpnek VyVaYaV Vyi YolWak a YpgWeUmpkek (19) (80) (23) (81) (82) (83) (84) (85) (86) 

(87) (88) (89). (19. ibUa) 

 
19. ibUa N-karboxialkil-haSWpn pV]WeUek hidUolt]iVe 

4.3. N-acetilglicin-KaSWpQHN V]LQWp]LVH 

4.3.1. N-karboxialkil-KaSWpQHN NaScVROiVL NtVpUOHWH 

S]eUeWW�k Yolna WanXlmin\o]ni a V]abad kaUbo[ilcVoSoUWWal Uendelke]Ę N-alkil-

haSWpnek fehpUjpkkel Yaly kaScVoliVi UeakciyiW. Ennek modelle]pVpUe elĘV]|U glicin-

eWilpV]WeUW haV]nilWXnk. A konjXgiciyho] a peptid kpmiiban ilWalinoVan haV]nilW 
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reagenseket alkalma]WXk, ~g\ minW DCCI, EDAC pV HOBt. SajnoV a kiYiWele]eWW Ueakciyk 

± ha mĦk|dWek eg\ilWalin ± nagyon alcsony hozammal mentek Ypgbe, a UeakciykaW 

nag\on nehp] YolW feldolgo]ni, pV VokV]oU nem iV a ktYinW WeUmpkeW eUedmpn\e]Wpk. (20. 

ibUa) Emiatt a glicin-V]iUma]pkok elĘilltWiViUa miV UeakciyXWaW keUeVW�nk. 

 
20. ibUa SikeUWelen aminoVaY kaScVoliVi ktVpUleW 

4.3.2. N-acetilglicin-KaSWpQ pV]WHUHN HOĘiOOtWiVa QRUYHJ\�OHWHNbĘO 

A meWilpnhidaW WaUWalma]y Yeg\�leWek eVeWpben a UeWUoV]inWeWikXV analt]iV felfedWe, 

hog\ a ktYinW WeUmpkek elĘilltWiViUa N-klyUaceWilglicin-eWilpV]WeU UeagenVUe Yan V]�kVpg. 

A noUYeg\�leWekeW aceWoniWUilben oldoWWXk, pV niWUiXm-hidUogpnkaUboniW illeWYe kiliXm-

jodid jelenlpWpben melegtWeWW�k N-klyUaceWilglicin-eWilpV]WeUUel. A] iWalakXliVW k|YeWĘen 

feldolgo]WXk a] eleg\eW, pV tg\ a ktYinW N-acetilglicin-noUYeg\�leWek eWilpV]WeUphe] 

jutottunk (90) (91) (92) (93) (94) (95). (21. ibUa) 

 
21. ibUa N-acetilglicin-haSWpn pV]WeUek elĘilltWiVa 
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4.3.3. N-acetilglicin-KaSWpQ pV]WHUHN KLdUROt]LVH 

A] pV]WeUekeW a miU koUibban bemXWaWoWW mydon hidUoli]ilWXk (96) (97) (98) (99) 

(100) (101). (22. ibUa) 

 
22. ibUa N-acetilglicin-haSWpn pV]WeUek hidUolt]iVe 

4.4. N-aminoalkil-KaSWpQHN V]LQWp]LVH 

A lincYpgi aminocVoSoUW bepStWpVpW cianocVoSoUWon keUeV]W�l leheW megYalyVtWani. 

Az N-alkile]pVW k|YeWĘen a cianoV]iUma]pkok UedXkciyjiYal n\eUheWj�k a ktYinW 

aminokaW. Ug\anakkoU V]em elĘWW kell WaUWani, hog\ a noUo[imoUfon pV noUo[ikodon C6-

oV o[ocVoSoUWja V]inWpn UeagilhaW, pV nem ktYinW alkoholli UedXkilydhaW. Ëg\ ebben a kpW 

eVeWben a kiindXliVi molekXlikaW Ypden�nk kelleWW. 

4.4.1. EWLOpQNHWiO-YpdĘcVRSRUW NLaOaNtWiVa C6-oxo-V]iUPa]pNRNQiO 

A noroximorfon pV noUo[ikodon eVeWpben a C6 hel\]eWben eWilpnkeWil-

YpdĘcVoSoUWoW Ye]eWW�nk be, hog\ a k|]WiWeUmpk ciano-Yeg\�leWek kpVĘbbi UedXkciyV 

lpSpVpben megYpdj�k a Yeg\�leWeinkeW. A Ueakciy Ypge]WpYel, VaYaV hidUolt]iVVel a 

YpdĘcVoSoUW k|nn\en elWiYoltWhaWy.  
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MindkpW Yeg\�leW eVeWpben ben]oloV oldaWoW kpV]tWeWW�nk, pV p-toluolszulfonsav 

jelenlpWpben eWilpnglikollal UeagilWaWWXk. (23. ibUa) A WeUmpkek ± noroximorfon-

eWilpnkeWil (102) pV noUo[ikodon-eWilpnkeWil (103) ± kUiVWil\oV an\agok leWWek. 

 
23. ibUa NoUo[imoUfon pV noUo[ikodon keWilo]iVa 

4.4.2. N-cianoalkil-KaSWpQ prekurzorok V]LQWp]LVH 

AkiUcVak a kaUbo[ialkil V]iUma]pkok eVeWpben, tg\ iWW iV k�l|nb|]Ę hoVV]~Vig~ 

|VV]ek|WĘlincokaW pStWeWW�nk be a molekXlikba. A meWilpnhidaV VoUo]aWho] a 

noUYeg\�leWekeW dimeWilfoUmamidban oldoWWXk, pV niWUiXm-hidUogpnkaUboniW jelenlpWpben 

klyUeceWVaYniWUillel Ypge]W�k a UeakciyW. E]]el a] N-cianometil-noUYeg\�leWekhe] 

jutottunk (104) (105) (106) (107) (108). (24. ibUa) 

 
24. ibUa N-cianometil-haSWpn prekurzorok elĘilltWiVa 
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Az eWilpnhidaV V]iUma]pkokaW akUilnitril reagens alkalma]iViYal VikeU�lW elĘilltWani. 

EWanolban oldYa Ypge]W�k a UeakciyW trietil-amin jelenlpWpben. TeUmpkkpnW a] N-(ȕ-

cianoetil)-noUYeg\�leWekeW kaSWXk (109) (110) (111) (112) (113). (25. ibUa) 

 
25. ibUa N-(ȕ-cianoetil)-hapWpn prekurzorok elĘilltWiVa 

4.4.3. N-cianoalkil-KaSWpQ prekurzorok UHdXNcLyMa 

Ahho], hog\ a ktYinW aminokho] jXVVXnk (N-(ȕ-aminoetil)- pV N-(J-aminopropil)-

noUV]iUma]pkok) a megfelelĘ N-cianoalkil-noUYeg\�leWeW UedXkilnXnk kell. KtVpUleWeW 

WeWW�nk ltWiXm-alXmtniXmhidUideV UedXkciyUa, amiW dietil-pWeUben, WeWUahidUofXUinban 

Yag\ dio[inban leheW elYpge]ni. Mivel molekXliink W~ln\omy UpV]e nem oldydoWW be, 

e]ekben a] oldyV]eUekben a Ueakciy VikeUWelen YolW. 

Veg\�leWeink YiV]onW jyl oldydnak meWanolban, tg\ kp]en fekYĘ YolW a niWUiXm-

byUhidUideV UedXkciy Yi]VgilaWa. MiYel |nmagiban ez a reagens nem kpSeV UedXkilni a 

ciano-Yeg\�leWekeW, kobalW(II)-kloUiddal kelleWW akWiYilnXnk. A Ueakciyeleg\ feldolgo]iViW 

nehe]tWeWWe, hog\ a] oldaWba keU�lW kobalW(II)-ionok olyan VWabil komSle[eW kpSe]Wek a 

keleWke]Ę diaminokkal, amiW mpg EDTA-Yal Yaly e[WUakciyYal Ve VikeU�lW megbonWanXnk. 

Ëg\ a ciano-Yeg\�leWek UedXkciyjiUa, illeWYe a megfelelĘ amino-V]iUma]pkok elĘilltWiViUa 

a kpVĘbbiekben miV mydV]eUW kell WalilnXnk. 
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5. MegbHV]pOpV 

5.1. NRUYHJ\�OHWHN HOĘiOOtWiVa pV MHOOHP]pVH 

KXWaWycVoSoUWXnk elĘ]eWeVen klyUV]pnVaY-YinilpV]WeUW alkalma]oWW a noUYeg\�leWek 

elĘilltWiViUa. [63-65] E] a mydV]eU kiYilyan alkalma]haWy YolW: g\oUVan, jy ho]ammal 

leheWeWW a ktYinW kiindXliVi Yeg\�leWnek V]inW WeUmpkekhe] jXWni. Ug\anakkoU a 

k|]WiWeUmpk kaUbamiW WoYibbalaktWiViho] V]�kVpg YolW VyVaY gi] beYe]eWpVpUe. EkkoU a 

vinilcsoporton a Markovnyikov-V]abil\ V]eUinW addtciy jiWV]ydoWW le. A keleWke]eWW 

WeUmpk nem miV YolW, minW amiW a klyUV]pnVaY-Į-klyUeWilpV]WeUrel lehet nyerni. [66-68] 

Ëg\ a Ueakciy eg\V]eUĦbbp WpWelpUe a] XWybbi mydV]eUW alkalma]WXk a] |VV]eV noUYeg\�leW 

elĘilltWiViUa. 

Noha a noUYeg\�leWek miU iVmeUWek YolWak, e]ek UpV]leWeV VSekWUiliV jellem]pVei 

nem, Yag\ cVak igen hiin\oVan pUheWĘk el. EmiaWW a V]eUke]eW�keW UpV]leWe]Ę 1D pV 2D 

NMR mpUpVekeW Ypge]Wem, amik alaSjin eg\pUWelmĦen ho]]i WXdWam Uendelni a 

szerkezethez a] |VV]eV hidUogpn- pV V]pnatomot. (L. 5.6.2.1. fejezet) 

5.2. 3-O-karboximetil-KaSWpQHN 

gVV]eVen n\olc C3-szubsztituilW moUfin-V]iUma]pkoW illtWoWWXnk elĘ, amik k|]�l 

csak a 3-O-karboximetilmorfin-eWilpV]WeU (54) pV a 3-O-karboximetilmorfin (14) voltak 

iVmeUWek. E]ek pV a] ilWalXnk elĘV]|U elĘilltWoWW molekXlik V]eUke]eWpW NMR pV HR-MS 

mpUpVekkel igazoltuk. 

A] an\aYeg\�leWekhe] kpSeVW a C3-V]XbV]WiWXenV jelleg]eWeV jeleiW pUdemeV 

kiemelni, amikeW a 2. Wibli]aWban foglaltam |VV]e. 

2. TibOi]aW 3-O-karboximetil-haSWpnek C3-szubsztituenspnek 1H pV 13C NMR 

aVV]igniciyi 

 DMSO-d6  D2O 

CH2-htd 

(1H-13C) ppm 

C=O 

(13C) ppm 

CH2-htd 

(1H-13C) ppm 

C=O 

(13C) ppm 

(54) 4,71-66,2 169,5 (14) 4,62-66,1 173,7 

(55) 4,82-65,9 169,2 (58) 4,66-66,6 174,2 

(56) 4,81-65,8 168,6 (59) 4,69-66,7 174,0 

(57) 4,77-65,7 168,7 (60) 4,64-66,8 174,5 
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5.3. N-karboxialkil-KaSWpnek 

A] elĘilltWoWW 24 Yeg\�leW k|]�l (6 db N-karboximeWilpV]WeU, 6 db N-karboximetil, 6 

db N-karboxieWilpV]WeU, 6db N-kaUbo[ieWil) elĘ]Ęleg cVak 4 YolW iVmeUW a V]akiUodalomban 

(19) (21) (22) (23). A 3-O-karboxialkil-V]iUma]pkokho] haVonlyan 1D pV 2D NMR 

mpUpVek VegtWVpgpYel a]onoVtWoWWam a V]eUke]eW�keW. A] oldallincok jellegzetes kpmiai 

elWolydiVaiW a 3. pV 4. Wibli]aWban foglaltam |VV]e. 

3. TibOi]aW N-karboximetil-haSWpnek N-szubsztituenspnek 1H pV 13C NMR aVV]igniciyi 

 DMSO-d6 

 

D2O 

CH2-htd 

(1H-13C) ppm 

C=O 

(13C) ppm 

CH2-htd 

(1H-13C) ppm 

C=O 

(13C) ppm 

(21) 3,40/3,26-56,5 170,9 (19) 4,00-54,9 169,2 

(70) 3,31/3,15-56,8 171,0 (80) 3,94-55,0 168,3 

(22) 3,23-55,9 170,6 (23) 4,08-54,8 168,8 

(71) 3,32/3,16-56,8 170,9 (81) 3,89-55,1 168,5 

(72) 3,43/3,31-55,6 171,3 (82) 3,93/3,69-54,7 168,8 

(73) 3,44/3,32-55,7 171,3 (83) 3,86/3,63-55,2 169,2 

4. TibOi]aW N-karboxietil-haSWpnek N-szubsztituenspnek 1H pV 13C NMR aVV]igniciyi 

 DMSO-d6 

 

D2O 

C2H4-htd 

(1H-13C) ppm 

C=O 

(13C) ppm 

C2H4-htd 

(1H-13C) ppm 

C=O 

(13C) ppm 

(74) 
2,78/2,64/2,44-

50,8/33,7 
172,3 (84) 3,44/2,71-50,7/29,6 175,3 

(75) 
2,79/2,64/2,45-

49,9/32,6 
172,2 (85) 3,41/2,78-50,0/29,0 174,2 

(76) 
2,78/2,63/2,44-

49,9/32,9 
171,7 (86) 3,51/2,75-50,6/29,4 175,1 

(77) 
2,74/2,58/2,41-

50,6/33,6 
172,4 (87) 3,43/2,79-49,9/28,9 173,8 

(78) 
2,75/2,67/2,50-

49,7/32,9 
172,0 (88) 3,41/2,77-49,7/28,2 175,0 

(79) 
2,76/2,68/2,51-

49,2/32,4 
172,1 (89) 3,42/2,82-49,7/28,2 174,9 

DOI:10.14753/SE.2022.2588



 

59 
 

5.4. N-acetilglicin-KaSWpQHN 

Az acetilglicin V]iUma]pkok lpWUeho]iViYal a haSWpnek fehpUjpkkel Yaly 

konjXgiciyV UeakciyiW V]eUeWW�k Yolna WanXlmin\o]ni. Noha a fehpUjekpmiiban haV]nilW 

kaScVolyV]eUekkel nem YolW kiYiWele]heWĘ a Ueakciy, keU�lĘ~WWal VikeU�lW elĘilltWani a 

ktYinW Yeg\�leWekeW. S]eUke]eW�k a]onoVtWiViYal WimSonWoW n\eUW�nk aUUa YonaWko]ylag, 

hog\ a konjXgiciyV Ueakciy oSWimali]iliViYal mil\en ~j kpmiai elWolydiVokUa leheW 

V]imtWani a] oldallincban. RiadiVXl a hidUoli]ilW V]iUma]pkok WoYibbUa iV WaUWalma]nak 

V]abad kaUbo[ilcVoSoUWoW, ami miaWW e]ek a Yeg\�leWek iV haSWpneknek WekinWheWĘk. Ëg\ 

WoYibbi aminoVaYakkal, fehpUjpkkel Yaly kaScVoliVUa ideiliV jel|lWnek V]imtWanak. A 

jelleg]eWeV kpmiai elWolydiVokaW a] 5. pV 6. Wibli]aWban foglalWam |VV]e. 

5. TibOi]aW N-acetilglicin-haSWpn pV]WeUek N-szubsztituenspnek 1H pV 13C NMR 

aVV]igniciyja 

 

DMSO-d6 

CH2-htd 

(1H-13C) ppm 

C=O-NH 

(13C) ppm 

glicin CH2 

(1H-13C) ppm 

glicin C=O 

(13C) ppm 

(90) 3,20/2,98-58,9 171,0 3,85-40,9 170,3 

(91) 3,19/2,93-59,2 171,0 3,88/3,85-41,0 170,6 

(92) 3,20/2,98-58,9 170,9 3,86-40,9 170,5 

(93) 3,20/2,93-59,1 171,0 3,88/3,84-40,9 170,4 

(94) 3,23/2,96-59,5 170,5 3,95/3,80-40,9 170,4 

(95) 3,24/2,97-59,4 170,4 3,94/3,79-40,7 170,3 

 

6. TibOi]aW N-acetilglicin-haSWpnek N-szubsztituenspnek 1H pV 13C NMR aVV]igniciyja 

 D2O 

CH2-htd 

(1H-13C) ppm 

C=O-NH 

(13C) ppm 

glicin CH2 

(1H-13C) ppm 

glicin C=O 

(13C) ppm 

(96) 3,51-57,6 165,3 3,94-41,2 173,1 

(97) 2,89-57,0 165,3 3,96-41,4 172,9 

(98) 4,19-54,5 165,4 3,94-41,3 173,2 

(99) 2,78-54,4 165,6 3,94-41,4 172,8 

(100) 4,19/3,95-53,6 165,2 3,94-41,6 172,4 

(101) 4,18/3,95-53,8 165,2 3,79-42,8 175,1 
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5.5. N-cianoalkil-KaSWpQ prekurzorok 

A] elĘilltWoWW 10 Yeg\�leW k|]�l (5 db cianometil-V]iUma]pk, 5 db cianoeWil-

V]iUma]pk) elĘ]Ęleg cVak 3 volt ismert a szakirodalomban (N-cianometilnormorfin, N-

cianometilnoroxikodon, N-(ȕ-cianoetil)-noroximorfon). A] elĘilltWoWW Yeg\�leWek 

V]eUke]eWpW 1D pV 2D NMR mpUpVek VegtWVpgpYel a]onoVtWoWWam. Az oldallincok kpmiai 

elWolydiVaiW a 7. pV 8. Wibli]aWban foglaltam |VV]e. 

7. TibOi]aW N-cianometil-haSWpn prekurzorok N-szubsztituenspnek 1H pV 13C NMR 

aVV]igniciyja 

 

DMSO-d6 

CH2-htd 

(1H-13C) ppm 

CN 

(13C) ppm 

(104) 3,61/3,52-43,7 (CDCl3-d1) 116,9 (CDCl3-d1) 

(105) 3,81/3,73-42,5 118,1 

(106) 3,76/3,67-42,5 117,9 

(107) 3,83/3,71-42,4 117,9 

(108) 3,83/3,74-42,5 117,9 

 

8. TibOi]aW N-cianoetil-haSWpn prekurzorok N-szubsztituenspnek 1H pV 13C NMR 

aVV]igniciyja 

 D2O 

N-CH2 

(1H-13C) ppm 

CH2-CN 

(1H-13C) ppm 

CN 

(13C) ppm 

(109) 2,77/2,64-50,0 2,66-16,5 120,1 

(110) 2,77/2,64-49,8 2,66-16,3 120,1 

(111) 2,74/2,58-49,7 2,62-16,2 120,1 

(112) 2,72/2,63-48,8 2,71-16,0 119,8 

(113) 2,74/2,64-48,7 2,73-16,0 119,7 
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5.6. KtVpUOHWHV UpV] 

5.6.1. 3-O-karboximetil-KaSWpQHN V]LQWp]LVH 

5.6.1.1. 3-O-karboximetilKaSWpQ pV]WHUHN V]LQWp]LVH 

3-O-karboximetilmorfin-eWilpV]WeU (54) (etil-2-((7-hidroxi-3-metil-2,3,4,4a,7,7a-

hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-9-il)-oxi)-aceWiW): Fpm 

niWUiXmoW (0,16 g, 6,96 mmol) oldXnk eWanolban (30 ml), majd moUfin VyVaYaV VyW (1,00 

g, 3,11 mmol) pV bUym-ecetsav-eWilpV]WeUt (0,41 ml, 3,73 mmol) adunk ho]]i. 6 yUiW 

keYeUWeWj�k pV UeflX[ilWaWjXk. A] iWalakXliVW VRK-Yal k|YeWj�k. A V]eUYeWlen VykaW 

kiV]ĦUj�k, pV V]iUa]Ua SiUoljXk a] oldaWoW. A n\eUV WeUmpkeW oV]loSkUomaWogUifiiVan 

WiV]WtWjXk kloUofoUm:meWanol 9:1 elXenVVel. Ho]am: 62 %, o.p.: 58�C, C21H25NO5, Mt = 

371,43, HR-MS [M+ H+]: V]imtWoWW 372,1805, mpUW 372,1799 
1H NMR (600 MHz, DMSO-d6) į 6,56 (d, J = 8,2 Hz, H-2), 6,45 (d, J = 8,2 Hz, H-

1), 5,53 (ddt, J = 9,9, 3,2, 1,5 Hz, H-7), 5,25 (dt, J = 9,8, 2,8 Hz, H-8), 4,71 (m, H-5, CH2-

htd), 4,13 (q, J = 7,1 H], pV]WeU CH2), 4,11 (m, H-6), 3,27 (dd, J = 6,2, 3,2 Hz, H-9), 2,91 

(d, J = 18,6 Hz, H-10), 2,55 (m, H-14), 2,46 (dd, J = 12,1, 4,8 Hz, H-16), 2,30 (s, N-CH3), 

2,27 ± 2,17 (m, H-10, H-16), 1,99 (td, J = 12,5, 5,0 Hz, H-15), 1,61 (dt, J = 11,8, 2,5 Hz, 

H-15), 1,19 (t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) į 169,5 (pV]WeU C=O), 147,1 (C4), 139,5 (C3), 

133,2 (C7), 131,7 (C12), 128,4 (C11), 128,3 (C8), 118,5 (C1), 115,5 (C2), 92,0 (C5), 66,1 

(C6, CH2 htd), 60,4 (pV]WeU CH2), 57,7 (C9), 45,7 (C16), 42,8 (C13), 42,5 (N-CH3), 40,2 

(C14), 35,1 (C15), 20,0 (C10), 14,0 (pV]WeU CH3) 

 

3-O-karboximetiloximorfon-eWilpV]WeU (55) (etil-2-((4a-hidroxi-3-metil-7-oxo-

2,3,4,4a,5,6,7,7a-oktahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-9-il)-oxi)-

aceWiW): O[imoUfon bi]iVW (0,50 g, 1,66 mmol) oldXnk aceWonban (30 ml) kiliXm-kaUboniW 

(0,37 g, 2,68 mmol) pV kiliXm-jodid (0,40 g, 2,41 mmol) jelenlpWpben. A] eleg\he] klyU-

ecetsav-eWilpV]WeUt (0,25 ml, 2,34 mmol) adXnk. 12 yUiW keYeUWeWj�k pV UeflX[ilWaWjXk, majd 

Sedig V]iUa]Ua SiUoljXk. A maUadpkoW VyV Yt]ben V]XV]SendiljXk, kpWV]eU e[WUahiljXk 

kloUofoUmmal (25 ml), a V]eUYeV fi]iVokaW eg\eVtWj�k pV niWUiXm-V]XlfiWon V]iUtWjXk. A 

V]iUtWyV]eUW kiV]ĦUj�k, pV a] oldaWoW V]iUa]Ua SiUoljXk. Hozam: 70 %, o.S.: 92�C, 

C21H25NO6, Mt = 387,43, HR-MS [M+ H+]: V]imtWoWW 388,1755, mpUW 388,1749 
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1H NMR (600 MHz, DMSO-d6) į 6,71 (d, J = 8,3 Hz, H-2), 6,65 (d, J = 8,2 Hz, H-

1), 4,87 (s, H-5), 4,82 (d, J = 8,6 Hz, CH2 htd), 4,16 (T, J = 7,1 H], pV]WeU CH2), 3,10 (d, 

J = 18,7 Hz, H-10), 2,96 ± 2,85 (m, H-9, H-15), 2,55 ± 2,52 (m, H-10), 2,45 (dd, J = 11,7, 

5,0 Hz, H-16), 2,39 (td, J = 12,5, 5,2 Hz, H-8), 2,34 (s, N-CH3), 2,08 (dt, J = 14,0, 3,2 

Hz, H-15), 1,97 (td, J = 11,9, 3,9 Hz, H-16), 1,76 (ddd, J = 13,5, 5,1, 3,0 Hz, H-7), 1,47 

± 1,39 (m, H-7), 1,32 ± 1,26 (m, H-8), 1,20 (t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) į 208,7 (C6), 169,2 (pV]WeU C=O), 144,1 (C4), 

140,1 (C3), 130,1 (C12), 126,6 (C11), 119,3 (C1), 116,8 (C2), 89,9 (C5), 69,8 (C14), 65,9 

(CH2 htd), 63,5 (C9), 60,4 (pV]WeU CH2), 49,7 (C13), 44,7 (C16), 42,1 (N-CH3), 35,3 

(C15), 31,1 (C7), 29,4 (C8), 21,3 (C10), 13,7 (pV]WeU CH3) 

 

3-O-karboximetilnaloxon-eWilpV]WeU (56) (etil-2-((3-allil-4a-hidroxi-7-oxo-

2,3,4,4a,5,6,7,7a-oktahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-9-il)-oxi)-

aceWiW): Nalo[on bi]iVW (0,80 g, 2,44 mmol) aceWonban (25 ml) oldXnk. Kilium-kaUboniW 

(0,42 g, 3,04 mmol) pV kiliXm-jodid (0,50 g, 3,01 mmol) jelenlpWpben klyU-ecetsav-

eWilpV]WeUW (0,32 ml, 3,00 mmol) adXnk ho]]i. 12 yUiW keYeUWeWj�k pV UeflX[ilWaWjXk, a 

V]eUYeWlen VykaW V]ĦUj�k, pV a] oldaWoW V]iUa]Ua SiUoljXk. A n\eUV WeUmpkeW 

oV]loSkUomaWogUifiiVan WiV]WtWjXk kloUofoUm:meWanol 9:1 eluenst alkalmazva. Hozam: 

67 %, o.p.: olaj, C23H27NO6, Mt = 413,46, HR-MS [M+ H+]: V]imtWoWW 414,1911, mpUW 

414,1905 
1H NMR (600 MHz, DMSO-d6) į 6,71 (d, J = 8,2 Hz, H-2), 6,65 (d, J = 8,3 Hz, H-

1), 5,86 (ddt, J = 16,7, 10,1, 6,3 Hz, allil CH), 5,24 (dq, J = 17,3, 1,7 Hz, allil =CH2), 5,15 

(dt, J = 10,1, 1,5 Hz, allil CH2), 4,87 (s, H-5), 4,86 ± 4,76 (m, CH2 htd), 4,16 (T, J = 7,1 

H], pV]WeU, CH2), 3,19 ± 3,09 (m, allil CH2 htd), 3,06 (d, J = 18,6 Hz, H-10), 2,98 ± 2,87 

(m, H-9, H-15), 2,56 ± 2,52 (m, H-10, H-16), 2,36 (td, J = 12,5, 5,1 Hz, H-8), 2,08 (dt, J 

= 13,9, 3,2 Hz, H-15), 1,95 (td, J = 12,2, 3,8 Hz, H-16), 1,75 (ddd, J = 13,4, 5,0, 3,0 Hz, 

H-7), 1,47 ± 1,37 (m, H-7), 1,34 ± 1,26 (m, H-8), 1,20 (t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) į 208,0 (C6), 168,6 (pV]WeU C=O), 144,1 (C4), 

140,0 (C3), 135,5 (allil CH), 130,0 (C12), 126,6 (C11), 119,0 (C1), 117,0 (allil =CH2), 

116,7 (C2), 89,8 (C5), 69,8 (C14), 65,8 (CH2 htd), 61,1 (C9), 60,1 (pV]WeU CH2), 56,5 (allil 

CH2 htd), 50,1 (C13), 42,6 (C16), 35,3 (C15), 31,0 (C7), 29,4 (C8), 22,0 (C10), 13,7 

(pV]WeU CH3) 
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3-O-karboximetilnaltrexon-eWilpV]WeU (57) (etil-2-((3-(ciklopropilmetil)-4a-hidroxi-

7-oxo-2,3,4,4a,5,6,7,7a-oktahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-9-il)-

oxi)-aceWiW): NalWUe[on bi]iVW (0,34 g, 1,00 mmol) aceWonban (20 ml) oldXnk pV bUym-

ecetsav-eWilpV]WeUUel (0,13 ml, 1,20 mmol) UeagilWaWjXk kiliXm-kaUboniW (0,69 g, 5,00 

mmol) jelenlpWpben. A] eleg\eW 12 yUiW keYeUWeWj�k pV UeflX[ilWaWjXk. A V]eUYeWlen VykaW 

V]ĦUj�k, pV a] oldaWoW V]iUa]Ua SiUoljXk. A n\eUV WeUmpkeW oV]loSkUomaWogUifiiVan 

WiV]WtWjXk kloUofoUm:meWanol 9:1 elXenVW alkalma]Ya Ho]am: 83 %, o.p.: 107�C, 

C24H29NO6, Mt = 427,20, HR-MS [M+ H+]: V]imtWoWW 428,2068, mpUW 428,2061 
1H NMR (600 MHz, DMSO-d6) į 6,70 (d, J = 8,2 Hz, H-2), 6,63 (d, J = 8,2 Hz, H-

1), 4,88 (s, H-5), 4,86 ± 4,74 (m, CH2 htd), 4,16 (T, J = 7,1 H], pV]WeU CH2), 3,14 (d, J = 

5,7 Hz, H-9), 3,01 (d, J = 18,6 Hz, H-10), 2,92 (td, J = 14,3, 5,0 Hz, H-15), 2,65 (dd, J = 

12,1, 5,0 Hz, H-16), 2,53 (d, J = 24,9 Hz, H-10), 2,37 (m, H-8, N-CH2 htd), 2,09 (dW, J = 

14,0, 3,2 Hz, H-15), 1,95 (td, J = 12,2, 3,7 Hz, H-16), 1,78 (ddd, J = 13,5, 5,0, 3,0 Hz, H-

7), 1,44 (td, J = 14,1, 2,7 Hz, H-7), 1,31 (dd, J = 12,6, 3,5 Hz, H-8), 1,20 (t, J = 7,1 Hz, 

pV]WeU CH3), 0,93 ± 0,81 (m, ciklopropil CH), 0,48 (qt, J = 8,8, 4,4 Hz, ciklopropil CH2), 

0,13 (td, J = 6,0, 5,6, 3,0 Hz, ciklopropil CH2) 
13C NMR (151 MHz, DMSO-d6) į 208,2 (C6), 168,7 (pV]WeU C=O), 144,0 (C4), 

140,1 (C3), 130,1 (C12), 126,2 (C11), 119,1 (C1), 117,0 (C2), 90,0 (C5), 69,3 (C14), 65,7 

(CH2 htd), 60,8 (C9), 60,3 (pV]WeU CH2), 58,2 (N-CH2 htd), 50,2 (C13), 42,9 (C16), 35,4 

(C15), 31,1 (C7), 29,8 (C8), 22,0 (C10), 13,8 (pV]WeU CH3), 9,1 (ciklopropil CH), 3,0 

(ciklopropil CH2) 

 

5.6.1.2. 3-O-karboximetilKaSWpQ pV]WHUHN KLdUROt]LVH 

Mindeg\ik pV]WeU hidUolt]iVpW a] alibbi mydV]eUUel YalyVtWoWWXk meg. A] pV]WeUekeW 

minimiliV menn\iVpgĦ alkoholban oldjXk, pV a] oldatot 0,1 M niWUiXm-hidroxid oldattal 

30-60 SeUcig 60�C-on keYeUWeWj�k. A pH-W higtWoWW VyVaYYal 2-3 pUWpkUe illtWjXk, pV a] 

oldaWoW V]iUa]Ua SiUoljXk. Mindeg\ik eVeWben a megfelelĘ 3-O-alkilhaSWpn VyVaYaV Vy a 

WeUmpk. 

 

3-O-karboximetilmorfin HCl (14) (2-((7-hidroxi-3-metil-2,3,4,4a,7,7a-hexahidro-

1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-9-il)-oxi)-ecetsav): (54)-et (0,13 g, 0,35 
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mmol) etanolban (0,1-0,2 ml) oldXnk pV niWUiXm-hidroxid oldattal (3,50 ml) UeagilWaWjXk. 

Hozam: 70 %, o.S.: > 138�C bomliV, C19H21NO5, Mt = 345,39, HR-MS [M+ H+]: 

V]imtWoWW 346,1649, mpUW 346,1640 
1H NMR (600 MHz, D2O) į 6,70 (d, J = 8,3 Hz, H-2), 6,62 (d, J = 8,2 Hz, H-3), 

5,67 ± 5,60 (m, H-7), 5,31 ± 5,25 (m, H-8), 4,96 (dd, J = 6,4, 1,3 Hz, H-5), 4,62 (s, CH2 

htd), 4,31 ± 4,19 (m, H-6), 4,09 (dd, J = 6,7, 3,1 Hz, H-9), 3,25 (dd, J = 13,2, 4,9 Hz, H-

16), 3,19 (d, J = 20,1 Hz, H-10), 3,02 (dd, J = 13,1, 4,5 Hz, H-14), 2,96 (dd, J = 20,1, 6,9 

Hz, H-16), 2,86 (s, N-CH3), 2,82 (d, J = 20,2 Hz, H-10), 2,19 (td, J = 13,8, 4,9 Hz, H-

15), 2,05 (dd, J = 14,3, 4,1 Hz, H-15) 
13C NMR (151 MHz, D2O) į 173,7 (kaUbo[il C=O), 146,1 (C4), 140,2 (C3), 132,9 

(C7), 129,5 (C12), 125,1 (C8), 124,9 (C11), 120,2 (C1), 115,6 (C2), 90,4 (C5), 66,1 (CH2 

htd), 65,4 (C6), 60,4 (C9), 47,0 (C16), 45,1 (C13), 40,9 (N-CH3), 39,1 (C14), 32,2 (C15), 

20,7 (C10) 

 

3-O-karboximetiloximorfon HCl (58) (2-((4a-hidroxi-3-metil-7-oxo-

2,3,4,4a,5,6,7,7a-oktahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-9-il)-oxi)-

ecetsav): (55)-|W (0,10 g, 0,26 mmol) eWanolban (0,1-0,2 ml) oldXnk pV niWUiXm-hidroxid 

oldaWWal (2,60 ml) UeagilWaWjXk. Ho]am: 97 %, O.S.: > 255�C bomliV, C19H21NO6, Mt = 

359,37, HR-MS [M+ H+]: V]imtWoWW 360,1442, mpUW 360,1433 
1H NMR (600 MHz, D2O) į 6,79 (d, J = 8,3 Hz, H-2), 6,76 (d, J = 8,5 Hz, H-1), 

4,95 (s, H-5), 4,66 (s, CH2 htd), 3,64 (d, J = 6,0 Hz, H-9), 3,35 (d, J = 20,1 Hz, H-10), 

3,13 (dd, J = 13,2, 4,7 Hz, H-16), 3,05 (dd, J = 20,0, 6,2 Hz, H-10), 2,88 (td, J = 14,8, 5,1 

Hz, H-15), 2,82 (s, N-CH3), 2,69 (td, J = 13,2, 4,0 Hz, H-16), 2,58 (td, J = 13,5, 4,9 Hz, 

H-8), 2,21 (dt, J = 15,0, 3,2 Hz, H-15), 1,94 (ddd, J = 14,5, 5,2, 3,0 Hz, H-7), 1,64 (m, 

H-7, H-8) 
13C NMR (151 MHz, D2O) į 211,4 (C6), 174,2 (kaUbo[il C=O), 144,2 (C4), 140,9 

(C3), 127,6 (C12), 123,8 (C11), 121,2 (C1), 117,2 (C2), 89,6 (C5), 70,7 (C14), 66,6 (CH2 

htd), 66,2 (C9), 48,5 (C13), 47,0 (C16), 40,9 (N-CH3), 34,5 (C15), 30,5 (C7), 26,9 (C8), 

23,2 (C10) 

 

3-O-karboximetilnaloxon (59) (2-((3-allil-4a-hidroxi-7-oxo-2,3,4,4a,5,6,7,7a-

oktahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-9-il)-oxi)-ecetsav): (56)-t (0,14 
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g, 0,33 mmol) etanolban (0,1-0,2 ml) oldXnk pV niWUiXm-hidroxid oldattal (3,30 ml) 

UeagilWaWjXk. : Hozam: 80 %, o.S.: > 220�C bomliV, C21H23NO6, Mt = 385,41, HR-MS 

[M+ H+]: V]imtWoWW 386,1604, mpUW 386,1598 
1H NMR (600 MHz, D2O) į 6,80 (dd, J = 8,4, 1,3 Hz, H-2), 6,75 (d, J = 8,4 Hz, H-

1), 5,83 ± 5,75 (m, allil CH), 5,55 ± 5,48 (m, allil =CH2), 4,95 (s, H-5), 4,69 (s, CH2 htd), 

3,83 ± 3,71 (m, H-9, allil CH2 htd), 3,33 (d, J = 20,0 Hz, H-10), 3,17 (dd, J = 13,1, 4,8 

Hz, H-16), 3,00 (dd, J = 20,1, 6,2 Hz, H-10), 2,88 (td, J = 14,8, 5,1 Hz, H-15), 2,69 (td, 

J = 13,1, 4,0 Hz, H-16), 2,58 (td, J = 13,4, 4,8 Hz, H-8), 2,20 (dt, J = 14,9, 3,3 Hz, H-15), 

1,91 (ddd, J = 14,6, 5,3, 3,0 Hz, H-7), 1,66 ± 1,63 (m, H-7, H-8) 
13C NMR (151 MHz, D2O) į 211,3 (C6), 174,0 (kaUbo[il C=O), 144,2 (C4), 141,0 

(C3), 128,1 (C12), 126,4 (allil CH2), 126,1 (C1),125,6 (allil CH), 124,0 (C11), 121,1 (C2), 

89,6 (C5), 70,7 (C14), 66,7 (CH2 htd), 62,2 (C9), 55,8 (N-CH2 htd), 49,6 (C13), 46,2 

(C16), 34,5 (C15), 30,7 (C7), 27,0 (C8), 22,8 (C10) 

 

3-O-karboximetilnaltrexon (60) (2-((3-(ciklopropilmetil)-4a-hidroxi-7-oxo-

2,3,4,4a,5,6,7,7a-oktahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-9-il)-oxi)-

ecetsav): (57)-et (0,10 g, 0,24 mmol) etanolban (0,1-0,2 ml) oldXnk pV niWUiXm-hidroxid 

oldaWWal (2,40 ml) UeagilWaWjXk. Ho]am: 98 %, O.S.: > 240�C bomliV, C22H25NO6, Mt = 

399,44 HR-MS [M+ H+]: V]imtWoWW 400,1755, mpUW 400,1752 
1H NMR (600 MHz, D2O) į 6.93 (d, J = 8.3 Hz, H-2), 6.90 (d, J = 8.4 Hz, H-1), 

5.10 (s, H-5), 4.77 (s, CH2-htd), 4.20 (d, J = 6.1 Hz, H-9), 3.45 (d, J = 19.9 Hz, H-10), 

3.40 (dd, J = 13.8, 7.1 Hz, N-CH2), 3.30 ± 3.20 (m, H-10, H-16), 3.04 (m, H-15, N-CH2), 

2.81 (td, J = 13.0, 3.9 Hz, H-16), 2.74 (td, J = 13.3, 4.6 Hz, H-8), 2.37 (dt, J = 15.0, 3.2 

Hz, H-15), 2.10 (ddd, J = 14.5, 5.2, 2.9 Hz, H-7), 1.83 (d, J = 3.5 Hz, H-7), 1.79 (dd, J = 

14.9, 3.3 Hz, H-8), 1.12 (ddt, J = 10.3, 7.5, 3.8 Hz, ciklopropil CH), 0.84 (tt, J = 8.2, 4.4 

Hz, ciklopropil CH2), 0.76 (tt, J = 9.6, 4.4 Hz, ciklopropil CH2), 0.51 ± 0.48 (m, 

ciklopropil CH2) 
13C NMR (151 MHz, D2O) į 211,3 (C6), 174,5 (kaUbo[il C=O), 144,2 (C4), 141,0 

(C3), 128,1 (C12), 123,6 (C11), 121,1 (C1), 117,0 (C2), 89,6 (C5), 70,7 (C14), 66,8 (CH2 

htd), 62,0 (C9), 57,9 (N-CH2 htd), 49,6 (C13), 46,1 (C16), 34,6 (C15), 30,7 (C7), 27,1 

(C8), 23,0 (C10), 5,6 (ciklopropil CH), 4,6 (ciklopropil CH2), 2,3 (ciklopropil CH2) 
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5.6.2. N-karboxialkil-KaSWpQHN V]LQWp]LVH 

5.6.2.1. N-dHPHWLOH]pVL UHaNcLyN 

Kodeint/dihidrokodeint (3 mmol) oldXnk V]iUtWoWW 1,2-diklyUeWinban (30ml), majd 

Sedig niWUiXm-hidUogpnkaUboniWoW (0,84 g) adXnk ho]]i. JegeV hĦWpV k|]ben cVeSSenkpnW 

klyUV]pnsav-D-klyUeWilpV]WeUW (10 mmol) adXnk ho]]i pV 30 SeUceW V]obahĘmpUVpkleWen 

keYeUWeWj�k, majd Sedig 90 �C-Ua melegtWYe eg\ pjV]akin iW fol\WaWjXk a keYeUWeWpVW. A 

keleWke]Ę V]XV]Sen]iyW V]obahĘmpUVpkletUe hag\jXk hĦlni, pV kiV]ĦUj�k a V]eUYeWlen 

VykaW. S]iUa]Ua SiUoljXk, a maUadpkoW meWanolban oldjXk, pV 6 yUin iW 60 �C-on 

kevertetj�k. IVmpW V]iUa]Ua SiUolYa kUiVWil\oV an\agho] jXWXnk, ami a 

noUkodein/dihidUonoUkodein VyVaYaV Vyja. A VyUa 10%-oV niWUiXm-hidroxid oldatot 

|nW�nk (SH = 9), pV kloUofoUmmal e[WUahiljXk. A V]eUYeV fi]iVokaW niWUiXm V]XlfiWon 

V]iUtWjXk. S]ĦUpV XWin V]iUa]Ua SiUolYa a noUkodein/dihidUonoUkodein bi]iVho] jXWXnk.  

 

Norkodein (20): Hozam: 87%, o.p.: 185 qC (aceton), C17H19NO3, Mt = 285,34 
1H NMR (600 MHz, DMSO-d6) G 6,60 (d, J = 8,2 Hz, H-2), 6,44 (d, J = 8,2 Hz, H-

1), 5,52 (m, H-7), 5,21 (dt, J = 9,8, 2,8 Hz, H-8), 4,64 (dd, J = 5,9, 1,4 Hz, H-5), 4,09 (dq, 

J = 5,4, 2,6 Hz, H-6), 3,72 (s, OCH3), 3,46 (dd, J = 5,9, 3,3 Hz, H-9), 2,71 (m, H-10), 

2,67 (m, H-16), 2,65 (m, H-10), 2,46 (q, J = 2,8 Hz, H-14), 1,82 (td, J = 12,2, 5,5 Hz, H-

15), 1,59 (dt, J = 12,3, 2,4 Hz, H-15) 
13C NMR (151 MHz, DMSO-d6) G 147,7 (C4), 141,6 (C3), 133,7 (C7), 131,8 (C12), 

129,1 (C8), 128,3 (C11), 118,7 (C1), 113,6 (C2), 93,1 (C5), 66,8 (C6), 56,5 (OCH3), 51,5 

(C9), 44,3 (C13), 41,1 (C14), 38,4 (C16), 36,9 (C15), 31,3 (C10) 

 

Dihidronorkodein (62): Hozam: 83% o.p.: 194 qC (etanol), C17H21NO3, Mt = 

287,35 
1H NMR (600 MHz, DMSO-d6) G 6,69 (d, J = 8,1 Hz, H-2), 6,53 (d, J = 8,1 Hz, H-

1), 4,43 (d, J = 4,9 Hz, H-5), 3,81 (m, H-6), 3,76 (s, OCH3), 3,17 (s, H-9), 2,81 (dd, J = 

18,1, 6,2 Hz, H-10), 2,61 (m, H-10), 2,59 (m, H-16), 2,54 (m, H-16), 2,06 (ddd, J = 11,8, 

6,7, 2,8 Hz, H-14), 1,66 (td, J = 12,3, 5,2 Hz, H-15), 1,45 (m, H-15), 1,36 (m, H-8), 1,32 

(m, H-7), 1,18 (m, H-7), 0,83 (tt, J = 11,9, 6,1 Hz, H-8) 
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13C NMR (151 MHz, DMSO-d6) G 147,5 (C4), 141,2 (C3), 130,9 (C12), 127,8 

(C11), 118,5 (C1), 114,4 (C2), 91,1 (C5), 66,3 (C6), 56,7 (OCH3), 52,3 (C9), 43,0 (C13), 

39,1 (C14), 38,4 (C16), 38,1 (C15) , 30,5 (C10), 26,4 (C7), 20,2 (C8) 

 

(Dihidro)normorfint a diacetil-(dihidro)morfin N-demeWile]pVpn keUeV]W�l 

n\eUheW�nk. A fenW emltWeWW mydV]eUW haV]nilYa pV a kaUbamiWoW meWanollal ke]elYe 60 

Cq-on a diacetil-(dihidro)noUmoUfin VyVaYaV Vyjiho] jXWXnk. (DihidUo)noUmoUfinW a 

diacetil-(dihidUo)noUmoUfin [ HCl VaYaV hidUolt]iVpYel illtWhaWXnk elĘ 5 % HCl-ban 100 

qC-on 4 yUiV UeakciyYal. A (dihidUo)noUmoUfin bi]iVW 25 %-oV ammynia oldaWWal (SH = 9-

10) csapjuk ki, pV Ypge]eW�l V]ĦUj�k. 

 

Normorfin (18): Hozam: 84%, o.p.: 273-275 qC, C16H17NO3, Mt = 271,31 
1H NMR (600 MHz, DMSO-d6) G 6,46 (d, J = 8,0 Hz, H-2), 6,35 (d, J = 8,1 Hz, H-

1), 5,55 (m, H-7), 5,20 (dt, J = 9,8, 2,8 Hz, H-8), 4,67 (dd, J = 6,1, 1,3 Hz, H-5), 4,07 (dd, 

J = 6,1, 3,1 Hz, H-6), 3,72 (m, H-9), 2,88 (dd, J = 13,2, 4,7 Hz, H-16), 2,73 (m, H-10), 

2,72 (m, H-16), 2,55 (m, H-14), 1,92 (td, J = 13,0, 5,0 Hz, H-15), 1,68 (m, H-15), 1,20 

(s, H-10) 
13C NMR (151 MHz, DMSO-d6) G 146,7 (C4), 139,2 (C3), 134,5 (C7), 130,7 (C12), 

127,6 (C8), 124,7 (C11), 119,1 (C1), 117,1 (C2), 92,1 (C5), 66,4 (C6), 51,4 (C9), 43,6 

(C13), 39,6 (C14), 37,9 (C16), 35,0 (C15), 29,2 (C10) 

 

Dihidronormorfin (61): Ho]am: 80%, o.S.: 265�C (eWanol), C16H19NO3, Mt = 

273,33 
1H NMR (600 MHz, DMSO-d6) G 6,53 (d, J = 7,9 Hz, H-2), 6,42 (d, J = 8,0 Hz, H-

1), 4,42 (d, J = 4,9 Hz, H-5), 3,81 (ddd, J = 8,6, 4,9, 3,5 Hz, H-6), 3,23 (dd, J = 6,2, 2,8 

Hz, H-9), 2,79 (dd, J = 18,2, 6,3 Hz, H-10), 2,64 (m, H-16), 2,62 (m, H-10), 2,57 (m, J-

16), 2,07 (ddd, J = 11,6, 6,7, 2,9 Hz, H-14), 1,69 (td, J = 12,5, 5,0 Hz, H-15), 1,48 (ddd, 

J = 12,5, 3,7, 1,5 Hz, H-15), 1,37 (m, H-8), 1,31 (m, H-7), 1,19 (m, H-7), 0,83 (tt, J = 

12,2, 6,2 Hz, H-8) 
13C NMR (151 MHz, DMSO-d6) G 146,4 (C4), 138,4 (C3), 130,3 (C12), 125,4 

(C11), 118,4 (C1), 117,2 (C2), 90,5 (C5), 66,4 (C6), 52,3 (C9), 43,1 (C13), 38,6 (C14), 

38,3 (C16), 37,7 (C15) , 29,9 (C10), 26,3 (C7), 20,1 (C8) 
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14-O-Acetiloxikodon (2 mmol) N-demeWile]pVe iV klyUV]pnVaY-D-klyUeWilpV]WeUrel 

(10 mmol) W|UWpnik 16 yUin iW. A UeakciyW VRK-Yal k|YeWj�k, pV ha V]�kVpgeV ~jabb 5 

mmol klyUV]pnVaY-D-klyUeWilpV]WeUW adXnk ho]]i. A kaUbamiWoW meWanollal bonWjXk, ami 

a 14-O-aceWilnoUo[ikodon VyVaYaV VyjiW eUedmpn\e]i. 10 %-oV VyVaYYal hidUoli]ilYa 6 

yUin keUeV]W�l a noUo[ikodon VyVaYaV Vyjiho] jXWXnk. A noUo[ikodon bi]iV a VaYaV 

oldaWbyl 10 %-oV niWUiXm-hidUo[id oldaWWal (SH = 10) l~goVtWoWW oldaWbyl e[WUahilhaWy 

kloUofoUmal. A V]eUYeV fi]iVok eg\eVtWpVe pV V]iUtWiVa XWin a] oldaWoW V]iUa]Ua SiUoljXk. 

EkkoU a noUo[ikodon bi]iV olajoV, ami dietil-pWeUUel d|U]V|lYe kUiVWil\oVodik. 

 

Noroxikodon (63): Hozam: 86%, o.p.: 163-166�C, C17H19NO4, Mt = 301,34 
1H NMR (600 MHz, DMSO-d6) G 6,70 (d, J = 8,2 Hz, H-2), 6,62 (d, J = 8,2 Hz, H-

1), 4,70 (s, H-5), 3,78 (s, OCH3), 2,96 (m, H-10), 2,94 (m, H-9), 2,91 (m, H-7), 2,88 (m, 

H-10), 2,58 (dd, J = 13,3, 4,7 Hz, H-16), 2,34 (td, J = 12,6, 3,2 Hz, H-16), 2,30 (td, J = 

12,0, 4,5 Hz, H-15), 2,08 (dt, J = 14,1, 3,2 Hz, H-7), 1,74 (ddd, J = 13,6, 5,1, 2,9 Hz, H-

8), 1,40 (td, J = 14,1, 3,4 Hz, H-8), 1,14 (dd, J = 12,1, 3,0 Hz, H-15) 
13C NMR (151 MHz, DMSO-d6) G 208,9 (C6), 144,9 (C4), 142,3 (C3), 130,3 (C12), 

126,8 (C11), 119,5 (C1), 115,1 (C2), 90,5 (C5), 70,1 (C14), 57,3 (C9), 56,8 (OCH3), 51,0 

(C13), 37,9 (C16), 36,3 (C7), 32,2 (C10), 32,0 (C8), 30,2 (C15) 

 

A 3,14-di-O-acetiloximorfon N-demeWile]pVe a 3,14-di-O-acetilnoroximorfon 

VyVaYaV VyjiW eUedmpn\e]i. E]W 10 %-oV VyVaY oldaWWal hidUoli]iljXk, pV a noUo[imoUfon 

bi]iVW 25 %-oV ammynia oldaWWal kicVaSaWjXk. A V]ĦUW pV V]iUtWoWW WeUmpkeW nem kelleWW 

WiV]WtWani a WoYibbi Ueakciykho]. 

 

Noroximorfon (32): Hozam: 81%, o.p.: ! 280 qC, C16H17NO4, Mt = 287,31 
1H NMR (600 MHz, DMSO-d6) G 6,52 (d, J = 8,1 Hz, H-2), 6,49 (d, J = 8,1 Hz, H-

1), 4,64 (s, H-5), 2,97 (m, H-9), 2,91 (m, H-10), 2,90 (m, H-7), 2,83 (m, H-10), 2,62 (dd, 

J = 13,1, 4,6 Hz, H-16), 2,37 (td, J = 12,8, 3,6 Hz, H-16), 2,29 (dd, J = 12,3, 4,8 Hz, H-

15), 2,07 (dt, J = 14,2, 3,2 Hz, H-7), 1,74 (ddd, J = 13,6, 5,2, 2,9 Hz, H-8), 1,42 (td, J = 

14,0, 3,5 Hz, H-8), 1,15 (dd, J = 12,1, 3,2 Hz, H-15) 
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13C NMR (151 MHz, DMSO-d6) G 209,1 (C6), 143,9 (C4), 139,8 (C3), 130,0 (C12), 

124,4 (C11), 119,4 (C1), 117,6 (C2), 89,9 (C5), 70,1 (C14), 57,3 (C9), 50,9 (C13), 37,8 

(C16), 36,3 (C7), 31,83 (C10), 31,77 (C8), 30,0 (C15) 

 

5.6.2.2 N-karboximetil-KaSWpQ pV]WHUHN V]LQWp]LVe 

A V]�kVpgeV noUYeg\�leWeW (2 mmol) 30 ml aceWoniWUilben vagy 

dimetilformamidban oldjXk, pV niWUiXm-hidUogpnkaUboniW jelenlpWpben (10 mmol) 

bUymeceWVaY-eWilpV]WeUUel (2,4 mmol) UeagilWaWjXk UeflX[ hĘmpUVpkleWen 16 yUiW. A 

V]eUYeWlen VykaW V]ĦUj�k, pV a] oldaWoW V]iUa]Ua SiUoljXk. Vt]ben (30 ml) felYeVV]�k a 

maUadpkoW pV a] oldaW SH-jiW 9-Ue illtWjXk W|mpn\ ammyniiYal. KloUofoUmmal e[WUahiljXk 

(3x25 ml), pV a] eg\eVtWeWW V]eUYeV fi]iVokaW niWUiXm-V]XlfiWon V]iUtWjXk. S]ĦUj�k, V]iUa]Ua 

SiUoljXk, pV V]�kVpg eVeWpn oV]loSkUomaWogUifiiVan WiV]WtWjXk (kloUofoUm : meWanol 9:1). 

 

N-karboximetilnormorfin-eWilpV]WeU (21) (etil-2-((7aR)-7,9-dihidroxi-4,4a,7,7a-

tetrahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-aceWiW): Hozam: 

86%, o.S.: 116�C, C20H23NO5, Mt = 357,40, HR-MS [M+ H+]: V]imtWoWW 358,1649, mpUW 

358,1636 
1H NMR (600 MHz, DMSO-d6) G 6,40 (d, J = 8,0 Hz, H-2), 6,31 (d, J = 8,0 Hz, H-

1), 5,49 (m, H-7), 5,19 (dt, J = 9,7, 2,8 Hz, H-8), 4,64 (dd, J = 6,1, 1,3 Hz, H-5), 4,09 (dd, 

J = 6,1, 3,1 Hz, H-6), 4,06 (q, J = 7,1 H], pV]WeU CH2), 3,40 (d, CH2 htd), 3,35 (m, C-9), 

3,26 (d, J = 16,5 Hz, CH2 htd), 2,77 (d, J = 18,5 Hz, H-10) 2,58 (m, H-16), 2,55 (m, H-

14), 2,31 (td, J = 12,2, 3,4 Hz, H-16), 2,26 (dd, J = 18,5, 6,4 Hz, H-10), 1,98 (m, H-15), 

1,58 (dt, J = 11,0, 2,2 Hz, H-15), 1,16 (t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) G 170,9 (pV]WeU C=O), 146,6 (C4), 138,9 (C3), 

133,8 (C7), 131,3 (C12), 128,6 (C8), 125,7 (C11), 118,9 (C1), 116,7 (C2), 91,9 (C5), 66,7 

(C6), 60,4 (pV]WeU CH2), 57,2 (C9), 56,5 (CH2 htd), 44,9 (C16), 43,5 (C13), 40,66 (C14), 

35,6 (C15), 22,4 (C10), 14,5 (pV]WeU CH3) 

 

N-karboximetildihidronormorfin-eWilpV]WeU (70) (etil-2-((7aR)-7,9-dihidroxi-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-aceWiW): 

Ho]am: 84%, o.S.: 86�C, C20H25NO5, Mt = 359,42, HR-MS [M+ H+]: V]imtWoWW 360,1805, 

mpUW 360,1789 
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1H NMR (600 MHz, DMSO-d6) į 6,49 (d, J = 8,0 Hz, H-2), 6,38 (d, J = 8,0 Hz, H-

1), 4,41 (d, J = 4,8 Hz, H-5), 4,04 (q, J = 7,1 H], pV]WeU CH2), 3,79 (dd, J = 9,1, 4,4 Hz, 

H-6), 3,31 (d, (CH2 htd), 3,15 (d, J = 16,4 Hz, CH2 htd), 3,02 (dd, J = 6,0, 2,8 Hz, H-9), 

2,71 (d, J = 18,3 Hz, H-10), 2,49 (m, H-16) 2,31 (dd, J = 18,4, 6,0 Hz, H-10), 2,18 ± 2,09 

(m, H-14, H-15), 1,78 (d, J = 5,1 Hz, H-15), 1,44 ± 1,38 (m, H-15), 1,35 (dd, J = 13,4, 

6,8 Hz, H-8), 1,28 (ddt, J = 12,8, 6,5, 3,9 Hz, H-7), 1,15 (t, J = 7,1 H], pV]WeU CH3), 1,11 

(m, H-7), 0,83 (tt, J = 12,5, 6,4 Hz, H-8) 
13C NMR (151 MHz, DMSO-d6) G 171,0 (pV]WeU C=O), 146,4 (C4), 138,4 (C3), 

130,4 (C12), 125,4 (C11), 118,4 (C1), 117,1 (C2), 90,3 (C5), 66,5 (C6), 60,4 (pV]WeU CH2), 

58,3 (C9), 56,8 (CH2 htd), 44,9 (C16), 42,2 (C13), 38,2 (C14), 37,4 (C15), 26,0 (C7), 

21,9 (C10), 19,9 (C8), 14,6 (pV]WeU CH3) 

 

N-karboximetilnorkodein-eWilpV]WeU (22) (etil-2-((7aR)-7-hidroxi-9-metoxi-

4,4a,7,7a-tetrahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-aceWiW): 

Hozam: 90%, o.p.: olaj, C21H25NO5, Mt = 371,43, HR-MS [M+ H+]: V]imtWoWW 372,1805, 

mpUW 372,1800 
1H NMR (600 MHz, DMSO-d6) į 6,58 (d, J = 8,2 Hz, H-2), 6,42 (d, J = 8,2 Hz, H-

1), 5,49 (ddt, J = 9,8, 3,2, 1,5 Hz, H-7), 5,19 (dt, J = 9,8, 2,8 Hz, H-8), 4,66 (dd, J = 6,0, 

1,3 Hz, H-5), 4,10 (m, H-6), 4,05 (q, J = 7,1 H], pV]WeU CH2), 3,69 (s, OCH3), 3,38 (d, 

CH2 htd), 3,23 (d, J = 16,6 Hz, CH2 htd), 2,81 (d, J = 18,6 Hz, H-10), 2,56 (m, H-14, H-

16), 2,34 ± 2,25 (m, H-10, H-16), 1,98 (td, J = 12,6, 5,0 Hz, H-15), 1,62 ± 1,53 (m, H-

15), 1,16 (t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) G 170,6 (pV]WeU C=O), 147,2 (C4), 141,7 (C3), 

133,9 (C7), 131,6 (C12), 128,7 (C8), 127,5 (C11), 118,9 (C1), 113,7 (C2), 92,5 (C5), 67,0 

(C6), 60,5 (pV]WeU CH2), 57,3 (C9), 56,5 (OCH3), 55,9 (CH2 htd), 44,9 (C16), 43,5 (C13), 

40,6 (C14), 35,6 (C15), 22,6 (C10), 14,6 (pV]WeU CH3) 

 

N-karboximetildihidronorkodein-eWilpV]Wer (71) (etil-2-((7aR)-7-hidroxi-9-metoxi-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-aceWiW): 

Hozam: 88%, o.p.: olaj, C21H27NO5, Mt = 373,44, HR-MS [M+ H+]: V]imtWoWW 374,1961, 

mpUW 374,1959 
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1H NMR (600 MHz, DMSO-d6) į 6,66 (d, J = 8,2 Hz, H-2), 6,50 (d, J = 8,2 Hz, H-

1), 4,43 (dd, J = 7,8, 4,9 Hz, H-5), 4,04 (q, J = 7,1 H], pV]WeU CH2), 3,79 (dt, J = 8,7, 4,1 

Hz, H-6), 3,72 (s, OCH3), 3,32 (d, CH2 htd), 3,16 (d, J = 16,4 Hz, CH2 htd), 3,04 (dd, J = 

5,9, 2,7 Hz, H-9), 2,75 (d, J = 18,4 Hz, H-10), 2,51 ± 2,48 (m, H-16), 2,34 (dd, J = 18,4, 

6,0 Hz, H-10), 2,17 ± 2,09 (m, H-16, H-14), 1,79 (td, J = 12,4, 5,0 Hz, H-15), 1,40 (ddd, 

J = 12,5, 3,6, 1,7 Hz, H-15), 1,34 (dd, J = 13,3, 6,7 Hz, H-8), 1,29 (ddd, J = 13,4, 7,2, 4,2 

Hz, H-7), 1,15 (t, J = 7,1 H], pV]WeU CH3), 1,13 ± 1,08 (m, H-7), 0,84 (tt, J = 11,9, 6,1 Hz, 

H-8) 
13C NMR (151 MHz, DMSO-d6) G 170,9 (pV]WeU C=O), 147,4 (C4), 141,3 (C3), 

130,7 (C12), 127,3 (C11), 118,4 (C1), 114,4 (C2), 90,7 (C5), 66,3 (C6), 60,3 (pV]WeU CH2), 

58,2 (C9), 56,8 (CH2 htd), 56,7 (OCH3), 44,9 (C16), 42,4 (C13), 38,4 (C14), 37,3 (C15), 

26,1 (C7), 22,0 (C10), 19,8 (C8), 14,5 (pV]WeU CH3) 

 

N-karboximetilnoroximorfon-eWilpV]WeU (72) (etil-2-((7aR)-4a,9-dihidroxi-7-oxo-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-aceWiW): 

Ho]am: 82%, o.S.: 160�C, C20H23NO6, Mt = 373,40, HR-MS [M+ H+]: V]imtWoWW 

374,1598, mpUW 374,1588 
1H NMR (600 MHz, DMSO-d6) į 6,53 (d, J = 8,1 Hz, H-2), 6,50 (d, J = 8,1 Hz, H-

1), 4,74 (s, H-5), 4,12 ± 4,06 (q, pV]WeU CH2), 3,43 (d, J = 17,1 Hz, CH2 htd), 3,31 (d, J = 

17,2 Hz, CH2 htd), 2,97 (d, J = 18,5 Hz, H-10), 2,90 (d, J = 5,9 Hz, H-9), 2,89 ± 2,82 (m, 

H-7), 2,57 (d, J = 5,9 Hz, H-10), 2,49 (m, H-16), 2,38 ± 2,29 (m, H-15), 2,18 (td, J = 12,0, 

3,6 Hz, H-16), 2,06 (dt, J = 14,2, 3,2 Hz, H-7), 1,71 (ddd, J = 13,4, 5,0, 3,0 Hz, H-8), 

1,40 (td, J = 14,1, 3,4 Hz, H-8), 1,28 ± 1,22 (m, H-15), 1,18 (t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) G 209,0 (C6), 171,3 (pV]WeU C=O), 143,8 (C4), 

139,8 (C3), 129,6 (C12), 123,6 (C11), 119,5 (C1), 117,6 (C2), 89,7 (C5), 70,4 (C14), 62,8 

(C9), 60,7 (pV]WeU CH2), 55,6 (CH2 htd), 50,3 (C13), 43,9 (C16), 36,2 (C7), 31,5 (C8), 

30,6 (C15), 24,3 (C10), 14,5 (pV]WeU CH3) 

 

N-karboximetilnoroxikodon-eWilpV]WeU (73) (etil-2-((7aR)-4a-hidroxi-9-metoxi-7-

oxo-4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

aceWiW): Ho]am: 87%, o.S.: 144�C, C21H25NO6, Mt = 387,43, HR-MS [M+ H+]: V]imtWoWW 

388,1755, mpUW 388,1752 
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1H NMR (600 MHz, DMSO-d6) į 6,72 (d, J = 8,2 Hz, H-2), 6,63 (d, J = 8,2 Hz, H-

1), 4,81 (s, H-5), 4,15 ± 4,03 (q, pV]WeU CH2), 3,75 (s, OCH3), 3,44 (d, J = 17,1 Hz, CH2 

htd), 3,32 (d, J = 17,1 Hz, CH2 htd), 3,01 (d, J = 18,6 Hz, H-10), 2,92 (d, J = 5,7 Hz, H-

9), 2,87 (td, J = 14,4, 5,0 Hz, H-7), 2,59 (dd, J = 18,7, 5,8 Hz, H-10), 2,52 ± 2,48 (m, H-

16), 2,34 (td, J = 12,5, 5,3 Hz, H-15), 2,17 (td, J = 12,0, 3,6 Hz, H-16), 2,06 (dt, J = 14,1, 

3,2 Hz, H-7), 1,72 (ddd, J = 13,5, 5,0, 3,0 Hz, H-8), 1,43 ± 1,34 (m, H-8), 1,30 ± 1,23 (m, 

H-15), 1,18 (t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) G 208,8 (C6), 171,3 (pV]WeU C=O), 144,8 (C4), 

142,4 (C3), 129,9 (C12), 125,8 (C11), 119,7 (C1), 115,2 (C2), 90,2 (C5), 70,3 (C14), 62,8 

(C9), 60,7 (pV]WeU CH2), 56,8 (OCH3), 55,7 (CH2 htd), 50,2 (C13), 43,8 (C16), 36,3 (C7), 

31,6 (C8), 30,5 (C15), 24,3 (C16), 14,5 (pV]WeU CH3) 

 

5.6.2.3. N-karboximetil-KaSWpQ pV]WHUHN KLdUROt]LVH 

Az N-karboximetil-haSWpn-eWilpV]WeUt (0,5 mmol) alkohol (60 Pl) pV Yt] (2,5 ml) 

eleg\pben oldjXk. A] eleg\eW niWUiXm-hidroxid oldaWWal (1 M, 0,5 mmol) UeagilWaWjXk 1 

yUin iW 60 qC-on. A hidUolt]iVW VRK-Yal k|YeWj�k, pV a kiindXliVi an\ag folWjinak 

elWĦnpVpW k|YeWĘen a SH-t 3-4 k|U�liUe illtWjXk 10 %-oV VyVaY oldaWWal. S]iUa]Ua SiUolYa a 

ktYinW Yeg\�leW VyVaYaV VyjiW kaSjXk. 

 

N-karboximetilnormorfin HCl (19) (2-((7aR)-7,9-dihidroxi-4,4a,7,7a-tetrahidro-

1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-ecetsav hidroklorid): Hozam: 

92%, o.S.: > 270�C bomliV, C18H19NO5, Mt = 329,35, HR-MS [M+ H+]: V]imtWoWW 

330,1336, mpUW 330,1332 
1H NMR (600 MHz, D2O) į 6,61 (d, J = 8,2 Hz, H-2), 6,53 (d, J = 8,2 Hz, H-1), 

5,60 (m, H-7), 5,24 (d, J = 10,0 Hz, H-8), 4,92 (d, J = 6,5 Hz, H-5), 4,27 (m, H-9), 4,25 

(m, H-6), 4,00 (dd, CH2 htd) 3,48 (q, J = 7,1 Hz, H-16), 3,11 (d, J = 20,1 Hz, H-10), 2,99 

(d, J = 18,1 Hz, H-14), 2,80 (dd, J = 20,0, 6,8 Hz, H-10), 2,39 ± 2,19 (m, H-15), 2,02 (d, 

J = 14,6 Hz, H-15) 
13C NMR (151 MHz, D2O) į 169,2 (pV]WeU C=O), 145,5 (C4), 137,8 (C3), 132,9 

(C7), 129,0 (C12), 125,4 (C8), 123,0 (C11), 120,0 (C1), 117,6 (C2), 89,9 (C5), 65,5 (C6), 

60,2 (C9), 54,9 (CH2 htd), 47,1 (C16), 41,8 (C13), 38,1 (C14), 32,2 (C15), 21,9 (C16) 
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N-karboximetildihidronormorfin HCl (80) (2-((7aR)-7,9-dihidroxi-4,4a,5,6,7,7a-

hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-ecetsav hidroklorid): 

Ho]am: 93%, o.S.: > 315�C bomliV, C18H21NO5, Mt = 331,36, HR-MS [M+ H+]: 

V]imtWoWW 332,1492, mpUW 332,1482 
1H NMR (600 MHz, D2O) į 6,69 (d, J = 7,9 Hz, H-2), 6,62 (d, J = 8,2 Hz, H-1), 

4,64 (dd, H-5), 4,07 ± 3,83 (m, H-6, H-9, CH2 htd), 3,34 (dd, J = 13,4, 4,4 Hz, H-16), 

3,06 (d, J = 20,2 Hz, H-10), 2,91 (dd, J = 19,9, 6,0 Hz, H-10), 2,82 (ddd, J = 17,3, 13,9, 

7,6 Hz, H-16), 2,47 (t, J = 11,5 Hz, H-14), 2,08 (td, J = 13,9, 5,0 Hz, H-15), 1,78 (dd, J 

= 14,7, 3,7 Hz, H-15), 1,44 (m, H-7, H-8), 0,99 ± 0,83 (m, H-8) 
13C NMR (151 MHz, D2O) į 168,3 (kaUbo[il C=O), 145,2 (C4), 137,1 (C3), 128,4 

(C12), 122,6 (C11), 119,8 (C1), 117,8 (C2), 89,0 (C5), 66,1 (C6), 61,5 (C9), 55,0 (CH2 

htd), 47,5 (C16), 40,2 (C13), 38,3 (C14), 34,1 (C15), 26,0 (C7), 21,4 (C10), 17,7 (C8) 

 

N-karboximetilnorkodein HCl (23) (2-((7aR)-7-hidroxi-9-metoxi-4,4a,7,7a-

tetrahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-ecetsav hidroklorid): 

Ho]am: 95%, o.S.: > 260�C bomliV, C19H21NO5, Mt = 343,37, HR-MS [M+ H+]: 

s]imtWoWW 344,1492, mpUW 344,1481 
1H NMR (600 MHz, D2O) į 6,79 (d, J = 8,3 Hz, H-2), 6,65 (d, J = 8,3 Hz, H1), 

5,68 ± 5,54 (m, H-7), 5,33 ± 5,18 (m, H-8), 5,03 ± 4,87 (m, H-5), 4,39 ± 3,94 (m, H-9, H-

6, CH2 htd), 3,72 (V, OCH3), 3,55 ± 3,40 (m, H-16), 3,16 (d, J = 20,1 Hz, H-10), 3,10 ± 

2,73 (m, H-14, H-10), 2,31 (t, H-15), 2,05 (d, J = 14,9 Hz, H-15) 
13C NMR (151 MHz, D2O) į 168,8 (kaUbo[il C=O), 146,4 (C4), 141,9 (C3), 133,1 

(C7), 128,9 (C12), 125,5 (C8), 124,0 (C11), 120,4 (C1), 114,7 (C2), 90,6 (C5), 65,9 (C6), 

60,5 (C9), 56,4 (OCH3) 54,8 (CH2 htd), 46,8 (C16), 41,7 (C13), 38,4 (C14), 32,4 (C15), 

21,9 (C10) 

 

N-karboximetildihidronorkodein HCl (81) (2-((7aR)-7-hidroxi-9-metoxi-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-ecetsav 

hidUokloUid): Ho]am: 90%, o.S.: > 275�C bomliV, C19H23NO5, Mt = 345,39, HR-MS [M+ 

H+]: V]imtWoWW 346,1649, mpUW 346,1644 
1H NMR (600 MHz, D2O) į 6,85 (d, J = 8,2 Hz, H-2), 6,72 (d, J = 8,2 Hz, H-1), 

4,69 (d, J = 5,4 Hz, H-5), 4,16 ± 3,79 (m, H-6, H-9, CH2 htd), 3,75 (s, OCH3), 3,38 ± 3,29 
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(m, H-16), 3,09 (d, J = 20,2 Hz, H-10), 2,99 ± 2,87 (m, H-10), 2,80 (t, J = 12,6 Hz, H-

16), 2,46 (d, J = 11,6 Hz, H-14), 2,08 (dd, J = 14,7, 10,0 Hz, H-15), 1,78 (d, J = 14,0 Hz, 

H-15), 1,45 (m, H-7, H-8), 0,98 ± 0,87 (m, H-8) 
13C NMR (151 MHz, D2O) į 168,5 (kaUbo[il C=O), 145,8 (C4), 141,3 (C3), 127,8 

(C12), 123,4 (C11), 119,9 (C1), 115,0 (C2), 89,2 (C5), 66,0 (C6), 61,5 (C9), 56,7 (OCH3), 

55,1 (CH2 htd), 47,4 (C16), 40,1 (C13), 38,2 (C14), 34,1 (C15), 26,0 (C7), 21,4 (C10), 

17,6 (C8) 

 

N-karboximetilnoroximorfon HCl (82) (2-((7aR)-4a,9-dihidroxi-7-oxo-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-ecetsav 

hidUokloUid): Ho]am: 96%, o.S.: > 290�C bomliV, C18H19NO6, Mt = 345,35, HR-MS [M+ 

H+]: V]imtWoWW 346,1285, mpUW 346,1283 
1H NMR (600 MHz, D2O) į 6,70 (d, J = 8,2 Hz, H-2), 6,68 (d, J = 8,3 Hz, H-1), 

4,92 (s, H-5), 3,93 (d, J = 16,7 Hz, CH2 htd), 3,88 (d, J = 6,2 Hz, H-9), 3,69 (d, J = 16,7 

Hz, CH2 htd), 3,29 (d, J = 20,0 Hz, H-10), 3,18 (dd, J = 13,1, 4,9 Hz, H-16), 3,06 (dd, J 

= 20,1, 6,4 Hz, H-10), 2,89 (td, J = 14,8, 5,1 Hz, H-7), 2,81 (td, J = 13,0, 4,1 Hz, H-16), 

2,65 (td, J = 13,5, 5,0 Hz, H-15), 2,20 (dt, J = 14,9, 3,2 Hz, H-7), 1,96 (ddd, J = 14,6, 5,2, 

2,9 Hz, H-8), 1,65 (dd, J = 12,9, 3,7 Hz, H-15), 1,60 (dd, J = 14,6, 3,6 Hz, H-8) 
13C NMR (151 MHz, D2O) į 209,3 (C6), 168,8 (kaUbo[il C=O), 143,0 (C4), 138,5 

(C3), 127,2 (C12), 121,7 (C11), 121,1 (C1), 118,7 (C2), 89,2 (C5), 70,7 (C14), 64,9 (C9), 

54,7 (CH2 htd), 48,6 (C13), 46,7 (C16), 34,6 (C7), 30,5 (C8), 27,5 (C15), 23,9 (C10) 

 

N-karboximetilnoroxikodon HCl (83) (2-((7aR)-4a-hidroxi-9-metoxi-7-oxo-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-ecetsav 

hidUokloUid): Ho]am: 94%, o.S.: > 210�C bomliV, C19H21NO6, Mt = 359,37, HR-MS [M+ 

H+]: V]imtWoWW 360,1442, mpUW 360,1435 
1H NMR (600 MHz, D2O) į 6,86 (d, J = 8,4 Hz, H-2), 6,78 (d, J = 8,4 Hz, H-1), 

4,95 (s, H-5), 3,94 ± 3,79 (m, H-9, CH2 htd), 3,74 (V, OCH3), 3,63 (d, J = 16,4 Hz, CH2 

htd), 3,31 (d, J = 20,0 Hz, H-10), 3,17 (ddt, J = 13,1, 5,0, 1,4 Hz, H-16), 3,12 ± 3,05 (m, 

H-10), 2,90 (td, J = 14,8, 5,1 Hz, H-7), 2,80 (td, J = 13,0, 4,1 Hz, H-16), 2,65 (td, J = 

13,5, 5,0 Hz, H-15), 2,21 (dt, J = 14,9, 3,2 Hz, H-7), 1,96 (ddd, J = 14,5, 5,1, 2,9 Hz, H-

8), 1,65 (dd, J = 14,2, 3,8 Hz, H-15), 1,60 (dd, J = 14,6, 3,5 Hz, H-8) 
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13C NMR (151 MHz, D2O) į 210,3 (C6), 169,2 (kaUbo[il C=O), 143,9 (C4), 142,4 

(C3), 127,1 (C12), 122,5 (C11), 121,1 (C1), 115,6 (C2), 89,4 (C5), 70,4 (C14), 64,9 (C9), 

56,7 (OCH3), 55,2 (CH2 htd), 48,7 (C13), 46,6 (C16), 34,5 (C7), 30,5 (C8), 27,6 (C15), 

23,9 (C10) 

 

5.6.2.4. N-karboxietil-KaSWpQ pV]WHUHN V]LQWp]LVH 

A V]�kVpgeV noUYeg\�leWeW (2 mmol) 30 ml eWanolban oldjXk, pV trietil-amin (1 ml) 

jelenlpWpben eWil-akUiliWoW (2,4 mmol) adXnk a] oldaWho]. A] eleg\eW 3 yUiW keYeUWeWj�k, pV 

UeflX[ilWaWjXk. VRK-V ellenĘU]pVW k|YeWĘen V]iUa]Ua SiUoljXk a Ueakaciyelegyet. S]�kVpg 

eVeWpn oV]loSkUomaWogUifiiVan WiV]WtWjXk a WeUmpkeW (kloUofoUm : meWanol 9:1.) 

 

N-karboxietilnormorfin-eWilpV]WeU (74) (etil-3-((7aR)-7,9-dihidroxi-4,4a,7,7a-

tetrahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-SUoSanoiW): Ho]am: 

98%, o.S.: 158�C, C21H25NO5, Mt = 371,43, HR-MS [M+ H+]: V]imtWoWW 372,1805, mpUW 

372,1798 
1H NMR (600 MHz, DMSO-d6) į 6,44 (d, J = 8,0 Hz, H-2), 6,34 (d, J = 8,1 Hz, H-

1), 5,52 (m, H-7), 5,22 (dt, J = 9,8, 2,8 Hz, H-8), 4,66 (dd, J = 6,1, 1,3 Hz, H-5), 4,15 ± 

4,00 (m, H-6, pV]WeU CH2), 3,35 (m, H-9), 2,78 (m, H-10, eWilpn htd CH2), 2,64 (dt, J = 

12,9, 6,6 H], eWilpn htd CH2), 2,60 ± 2,53 (m, H-16), 2,48 ± 2,39 (m, H-14, eWilpn htd 

CH2), 2,33 ± 2,21 (m, H-16, H-10), 1,92 (td, J = 12,5, 5,0 Hz, H-15), 1,61 (ddd, J = 12,5, 

3,4, 1,7 Hz, H-15), 1,19 (t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) G 172 ,3 (pV]WeU C=O), 146,8 (C4), 138,7 (C3), 

133,9 (C7), 131,2 (C12), 128,8 (C8), 125,7 (C11), 118,9 (C1), 116,8 (C2), 92,0 (C5), 66,8 

(C6), 60,3 (pV]WeU CH2), 57,1 (C9), 50,8 (eWilpn htd CH2), 44,6 (C16), 43,8 (C13), 41,6 

(C14), 36,0 (C15), 33,7 (eWilpn htd CH2), 22,2 (C10), 14,7 (pV]WeU CH3) 

 

N-karboxietildihidronormorfin-eWilpV]WeU (75) (etil-3-((7aR)-7,9-dihidroxi-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

SUoSanoiW): Ho]am: 96%, o.S.: 120�C, C21H27NO5, Mt = 373,44, HR-MS [M+ H+]: 

V]imtWoWW 374,1961, mpUW 374,1960 
1H NMR (600 MHz, DMSO-d6) į 6,53 (d, J = 8,0 Hz, H-2), 6,41 (d, J = 8,0 Hz, H-

1), 4,44 (d, J = 4,8 Hz, H-5), 4,06 (q, J = 7,1 H], pV]WeU CH2), 3,80 (m, H-6), 3,16 ± 2,99 
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(m, H-9), 2,77 (d, J = 18,5 Hz, H-10), 2,51 (m, H-16), 2,46 (d, J = 6,9 H], eWilpn htd CH2), 

2,12 (m, H-16), 1,82 ± 1,72 (m, H-15), 1,46 (d, J = 12,4 Hz, H-15), 1,38 (dq, J = 13,5, 

6,9 Hz, H-8), 1,30 (dtd, J = 13,2, 6,5, 3,4 Hz, H-7), 1,18 (m, H-7, pV]WeU CH3), 0,87 (dt, J 

= 12,6, 6,4 Hz, H-8) 
13C NMR (151 MHz, DMSO-d6) G 172,2 (pV]WeU C=O), 146,5 (C4), 138,3 (C3), 

130,1 (C12), 125,2 (C11), 117,8 (C1), 116,6 (C2), 89,6 (C5), 65,8 (C6), 59,6 (pV]WeU CH2), 

57,4 (C9), 49,9 (eWilpn htd CH2), 44,0 (C16), 42,7 (C13), 37,6 (C14), 36,7 (C15), 32,6 

(eWilpn htd CH2), 25,4 (C7), 20,9 (C10), 19,3 (C8), 14,2 (pV]WeU CH3) 

 

N-karboxietilnorkodein-eWilpV]WeU (76) (etil-3-((7aR)-7-hidroxi-9-metoxi-

4,4a,7,7a-tetrahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

SUoSanoiW): Ho]am: 97%, o.S.: olaj, C22H27NO5, Mt = 385,45, HR-MS [M+ H+]: 

s]imtWoWW 386,1962, mpUW 386,1951 
1H NMR (600 MHz, DMSO-d6) į 6,61 (d, J = 8,2 Hz, H-2), 6,45 (d, J = 8,2 Hz, H-

1), 5,53 (m, H-7), 5,23 (dt, J = 9,8, 2,8 Hz, H-8), 4,67 (dd, J = 5,9, 1,3 Hz, H-5), 4,11 (dt, 

J = 5,7, 2,9 Hz, H-6), 4,07 (q, J = 7,1 H], pV]WeU CH2), 3,71 (s, OCH3), 3,36 (s, H-9), 2,86 

± 2,74 (m, H-10, eWilpn htd), 2,64 (dW, J = 12,9, 6,7 H], eWilpn htd), 2,61 ± 2,53 (m, H-16), 

2,49 ± 2,42 (m, H-14, eWilpn htd), 2,31 (dd, J = 18,6, 6,3 Hz, H-10), 2,24 (td, J = 12,2, 3,4 

Hz, H-16), 1,92 (td, J = 12,5, 5,0 Hz, H-15), 1,61 (ddd, J = 12,6, 3,4, 1,7 Hz, H-15), 1,18 

(t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) G 171,7 (pV]WeU C=O), 145,0 (C4), 141,2 (C3), 

133,1 (C7), 130,7 (C12), 128,0 (C8), 127,0 (C11), 118,1 (C1), 113,0 (C2), 91,7 (C5), 66,2 

(C6), 59,5 (pV]WeU CH2), 56,2 (C9), 55,8 (OCH3), 49,9 (eWilpn htd CH2), 43,7 (C16), 43,4 

(C13), 40,2 (C14), 35,2 (C15), 32,9 (eWilpn htd CH2), 21,5 (C10), 14,0 (pV]WeU CH3) 

 

N-karboxietildihidronorkodein-eWilpV]WeU (77) (etil-3-((7aR)-7-hidroxi-9-metoxi-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

SUoSanoiW): Ho]am: 93%, o.S.: olaj, C22H29NO5, Mt = 387,47, HR-MS [M+ H+]: 

V]imtWoWW 388,2118, mpUW 388,2111 
1H NMR (600 MHz, DMSO-d6) į 6,69 (d, J = 8,2 Hz, H-2), 6,53 (d, J = 8,1 Hz, H-

1), 4,45 (dd, J = 6,7, 4,9 Hz, H-5), 4,06 (m, pV]WeU CH2), 3,84 ± 3,77 (m, H-6), 3,76 (s, 

OCH3), 3,04 (dd, J = 5,9, 2,8 Hz, H-9), 2,81 ± 2,70 (m, H-10, eWilpn htd CH2), 2,59 (ddd, 
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J = 12,8, 6,6, 5,9 Hz, eWilpn htd CH2), 2,46 ± 2,38 (m, eWilpn htd CH2), 2,36 (dd, J = 18,4, 

6,0 Hz, H-10), 2,12 ± 2,02 (m, H-14, H-16), 1,74 (ddd, J = 14,3, 11,2, 4,9 Hz, H-15), 1,44 

(ddd, J = 12,4, 3,6, 1,7 Hz, H-15), 1,37 (dt, J = 13,4, 6,8 Hz, H-8), 1,31 (dq, J = 10,0, 3,5 

Hz, H-7), 1,18 (t, J = 7,1 H], pV]WeU CH3), 1,16 ± 1,11 (m, H-8), 0,94 ± 0,82 (m, H-7) 
13C NMR (151 MHz, DMSO-d6) G 172,4 (pV]WeU C=O), 147,4 (C4), 140,9 (C3), 

130,7 (C12), 127,2 (C11), 118,4 (C1), 114,4 (C2), 90,7 (C5), 66,3 (C6), 60,1 (pV]WeU CH2), 

57,9 (C9), 56,7 (OCH3), 50,6 (eWilpn htd CH2), 44,5 (C16), 42,6 (C13), 38,6 (C14), 37,5 

(C15), 33,6 (eWilpn htd CH2), 26,1 (C7), 21,6 (C10), 19,8 (C8), 14,6 (pV]WeU CH3) 

 

N-karboxietilnoroximorfon-eWilpV]WeU (78) (etil-3-((7aR)-4a,9-dihidroxi-7-oxo-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

SUoSanoiW): Ho]am: 99%, o.S.: 137�C, C21H25NO6, Mt = 387,43, HR-MS [M+ H+]: 

V]imtWoWW 388,1754, mpUW 388,1740 
1H NMR (600 MHz, DMSO-d6) į 6,56 (d, J = 8,1 Hz, H-2), 6,52 (d, J = 8,1 Hz, H-

1), 4,75 (s, H-5), 4,08 (qd, J = 7,1, 2,8 H], pszter CH2), 2,97 (d, J = 18,5 Hz, H-10), 2,91 

(d, J = 5,9 Hz, H-9), 2,90 ± 2,84 (m, H-7), 2,75 (dt, J = 12,7, 7,2 H], eWilpn htd CH2), 2,67 

(dt, J = 12,6, 6,2 H], eWilpn htd CH2), 258 ± 2,46 (H-10, H-16, eWilpn htd CH2), 2,27 (td, J 

= 12,6, 5,1 Hz, H-15), 2,08 (dt, J = 14,1, 3,2 Hz, H-7), 2,02 (td, J = 12,1, 3,7 Hz, H-16), 

1,74 (ddd, J = 13,3, 5,0, 2,9 Hz, H-8), 1,43 (td, J = 14,0, 3,4 Hz, H-8), 1,32 ± 1,25 (m, H-

15), 1,21 (t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) G 208,7 (C6), 172,0 (pV]WeU C=O), 143,4 (C4), 

139,4 (C3), 129,4 (C12), 123,3 (C11), 119,0 (C1), 117,2 (C2), 89,3 (C5), 69,8 (C14), 62,6 

(C9), 59,9 (pV]WeU CH2), 50,1 (C13), 49,7 (eWilpn htd CH2), 42,7 (C16), 35,8 (C7), 32,9 

(eWilpn htd CH2), 31,1 (C8), 30,2 (C15), 23,1 (C10), 14,2 (pV]ter CH3) 

 

N-karboxietilnoroxikodon-eWilpV]WeU (79) (etil-3-((7aR)-4a-hidroxi-9-metoxi-7-

oxo-4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

SUoSanoiW): Ho]am: 98%, o.S.: 119�C, C22H27NO6, Mt = 401,45, HR-MS [M+ H+]: 

V]imtWoWW 402,1911, mpUW 402,1905 
1H NMR (600 MHz, DMSO-d6) į 6,74 (d, J = 8,3 Hz, H-2), 6,66 (d, J = 8,2 Hz, H-

1), 4,83 (d, J = 7,8 Hz, H-5), 4,09 (qd, J = 7,1, 2,8 H], pV]WeU CH2), 3,78 (s, OCH3), 3,02 

(d, J = 18,6 Hz, H-10), 2,94 (d, J = 5,7 Hz, H-9), 2,89 (d, J = 5,0 Hz, H-7), 2,81 ± 2,72 
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(m, eWilpn htd CH2), 2,68 (dt, J = 12,6, 6,2 H], eWilpn htd CH2), 2,59 (dd, J = 18,7, 5,8 Hz, 

H-10), 2,57 ± 2,46 (m, H-16, eWilpn htd CH2), 2,28 (td, J = 12,6, 5,2 Hz, H-15), 2,08 (dt, 

J = 14,1, 3,2 Hz, H-7), 2,00 (td, J = 12,2, 3,7 Hz, H-16), 1,75 (ddd, J = 13,4, 5,0, 3,0 Hz, 

H-8), 1,46 ± 1,37 (m, H-8), 1,33 ± 1,26 (m, H-15), 1,21 (t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) G 208,3 (C6), 172,1 (pV]WeU C=O), 144,2 (C4), 

141,9 (C3), 129,5 (C12), 125,5 (C11), 118,9 (C1), 114,4 (C2), 89,4 (C5), 69,8 (C14), 62,5 

(C9), 59,4 (pV]WeU CH2), 55,9 (OCH3), 50,2 (C13), 49,2 (eWilpn htd CH2), 42,7 (C16), 35,5 

(C7), 32,4 (eWilpn htd CH2), 30,8 (C8), 29,7 (C15), 22,8 (C10), 13,9 (pV]WeU CH3) 

 

5.6.2.5. N-karboxietil-KaSWpQ pV]WHUHN KLdUROt]LVH 

Az N-karboxietil-haSWpn-eWilpV]WeUt (0,5 mmol) alkohol (60 Pl) pV Yt] (2,5 ml) 

eleg\pben oldjXk. A] eleg\eW niWUiXm-hidUo[id oldaWWal (1 M, 0,5 mmol) UeagilWaWjXk 1 

yUiW 60 qC-on. A hidUolt]iVW VRK-Yal k|YeWj�k, pV a kiindXliVi an\ag folWjinak elWĦnpVpW 

k|YeWĘen a SH-t 3-4 k|U�liUe illtWjXk 10 %-oV VyVaY oldaWWal. S]iUa]Ua SiUolYa a ktYinW 

Yeg\�leW VyVaYaV VyjiW kaSjXk. 

 

N-karboxietilnormorfin HCl (84) (3-((7aR)-7,9-dihidroxi-4,4a,7,7a-tetrahidro-1H-

4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-propionsav hidroklorid): Hozam: 

96%, o.S.: > 290�C bomliV, C19H21NO5, Mt = 343,37, HR-MS [M+ H+]: V]imtWoWW 

344,1492, mpUW 344,1483 
1H NMR (600 MHz, D2O) į 6,64 (d, J = 8,2 Hz, H-2), 6,56 (d, J = 8,2 Hz, H-1), 

5,62 (d, J = 9,7 Hz, H-7), 5,27 (d, J = 10,1 Hz, H-8), 4,94 (dd, J = 6,4, 1,3 Hz, H-5), 4,29 

± 4,18 (m, H-6, H-9), 3,48 ± 3,33 (m, H-16, eWilpn htd CH2), 3,13 (d, J = 20,1 Hz, H-10), 

2,96 (t, J = 13,2 Hz, H-16), 2,89 ± 2,78 (m, H-14, H-10), 2,71 (td, J = 7,0, 2,7 H], eWilpn 

htd CH2), 2,22 (t, J = 13,8 Hz, H-15), 2,04 (d, J = 14,3 Hz, H-15) 
13C NMR (151 MHz, D2O) į 175,3 (kaUbo[il C=O), 145,1 (C4), 137,8 (C3), 129,3 

(C12), 133,1 (C7), 125,5 (C8), 123,2 (C11), 120,3 (C1), 117,6 (C2), 90,3 (C5), 65,6 (C6), 

58,8 (C9), 50,7 (eWilpn htd CH2), 46,0 (C16), 41,8 (C13), 38,1 (C14), 32,5 (C15), 29,6 

(eWilpn htd CH2), 21,2 (C10) 

 

N-karboxietildihidronormorfin HCl (85) (3-((7aR)-7,9-dihidroxi-4,4a,5,6,7,7a-

hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-propionsav 
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hidroklorid): Hozam: 96%, o.p.: > 295�C bomliV, C19H23NO5, Mt = 345,39, HR-MS [M+ 

H+]: V]imtWoWW 346,1649, mpUW 346,1647 
1H NMR (600 MHz, D2O) į 6,70 (dd, J = 8,2, 0,9 Hz, H-2), 6,63 (d, J = 8,1 Hz, H-

1), 4,65 (d, J = 5,5 Hz, H-5), 4,02 (td, J = 5,9, 2,8 Hz, H-6), 3,91 (dd, J = 6,4, 2,6 Hz, H-

9), 3,48 ± 3,32 (m, eWilpn htd CH2), 3,26 (dd, J = 13,1, 5,3 Hz, H-16), 3,08 (d, J = 19,7 

Hz, H-10), 2,90 (dd, J = 19,9, 6,1 Hz, H-10), 2,83 ± 2,72 (m, H-16, eWilpn htd CH2), 2,33 

(ddd, J = 11,7, 5,3, 2,8 Hz, H-14), 2,01 (td, J = 13,6, 4,8 Hz, H-15), 1,83 ± 1,76 (m, H-

15), 1,51 ± 1,38 (m, H-7, H-8), 1,00 ± 0,86 (m, H-8) 
13C NMR (151 MHz, D2O) į 174,2 (kaUbo[il C=O), 145,1 (C4), 137,3 (C3), 128,1 

(C12), 122,4 (C11), 119,8 (C1), 117,9 (C2), 88,9 (C5), 66,0 (C6), 60,0 (C9), 50,0 (eWilpn 

htd CH2), 46,9 (C16), 40,6 (C13), 38,3 (C14), 34,0 (C15), 29,0 (eWilpn htd CH2), 25,9 

(C7), 20,5 (C10), 17,6 (C8) 

 

N-karboxietilnorkodein HCl (86) (3-((7aR)-7-hidroxi-9-metoxi-4,4a,7,7a-

tetrahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-propionsav 

hidroklorid): Ho]am: 93%, o.S.: > 200�C bomliV, C20H23NO5, Mt = 357,40, HR-MS [M+ 

H+]: V]imtWoWW 358,1649, mpUW 358,1634 
1H NMR (600 MHz, D2O) į 6,78 (d, J = 8,3 Hz, H-2), 6,65 (d, J = 8,3 Hz, H-1), 

5,61 (d, J = 9,8 Hz, H-7), 5,26 (d, J = 9,9 Hz, H-8), 4,94 (dd, J = 6,4, 1,3 Hz, H-5), 4,32 

± 4,15 (m, H-6, H-9), 3,71 (s, OCH3), 3,51 (q, J = 7,1 H], eWilpn htd CH2), 3,48 ± 3,34 

(m, H-16), 3,17 (d, J = 20,3 Hz, H-10), 3,00 ± 2,78 (m, H-16, H-14, H-10), 2,75 (td, J = 

7,0, 2,5 H], eWilpn htd CH2), 2,22 (d, J = 13,9 Hz, H-15), 2,03 (d, J = 14,4 Hz, H-15) 
13C NMR (151 MHz, D2O) į 175,1 (kaUbo[il C=O), 146,3 (C4), 142,0 (C3), 133,1 

(C7), 129,00 (C12), 125,6 (C8), 124,0 (C11), 120,3 (C1), 114,4 (C2), 90,5 (C5), 65,7 

(C6), 58,9 (C9), 56,4 (OCH3), 50,6 (eWilpn htd CH2), 46,1 (C16), 41,9 (C13), 38,3 (C14), 

32,5 (C15), 29,4 (eWilpn htd CH2), 21,2 (C10) 

 

N-karboxietildihidronorkodein HCl (87) (3-((7aR)-7-hidroxi-9-metoxi-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

propionsav hidroklorid): Hozam: 95%, o.S.: > 220�C bomliV, C20H25NO5, Mt = 359,42, 

HR-MS [M+ H+]: V]imtWoWW 360,1805, mpUW 360,1791 
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1H NMR (600 MHz, D2O) į 6,82 (d, J = 8,2 Hz, H-2), 6,70 (d, J = 8,2 Hz, H-1), 

4,64 (d, J = 6,8 Hz, H-5), 3,99 (q, J = 4,9 Hz, H-6), 3,92 (dd, J = 6,3, 2,6 Hz, H-9), 3,73 

(s, OCH3), 3,43 (dt, J = 14,1, 7,2 H], eWilpn htd CH2), 3,37 (dt, J = 13,7, 7,0 H], eWilpn htd 

CH2), 3,25 (dd, J = 13,2, 4,7 Hz, H-16), 3,10 (d, J = 19,8 Hz, H-10), 2,90 (dd, J = 19,9, 

6,2 Hz, H-10), 2,79 (td, J = 7,1, 4,4 H], eWilpn htd CH2), 2,71 (td, J = 13,3, 4,1 Hz, H-16), 

2,35 (ddd, J = 12,0, 5,4, 2,7 Hz, H-14), 2,03 (td, J = 13,7, 4,8 Hz, H-15), 1,77 ± 1,68 (m, 

H-15), 1,48 ± 1,34 (m, H-8, H-7), 0,90 (tt, J = 11,3, 6,0 Hz, H-8) 
13C NMR (151 MHz, D2O) į 173,8 (kaUbo[il C=O), 146,0 (C4), 141,5 (C3), 128,1 

(C12), 123,5 (C11), 119,9 (C1), 114,9 (C2), 89,2 (C5), 66,0 (C6), 60,1 (C9), 56,6 (OCH3), 

49,9 (eWilpn htd CH2), 46,9 (C16), 40,5 (C13), 38,1 (C14), 34,1 (C15), 28,9 (eWilpn htd 

CH2), 25,8 (C7), 20,6 (C10), 17,6 (C8) 

 

N-karboxietilnoroximorfon HCl (88) (3-((7aR)-4a,9-dihidroxi-7-oxo-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

SUoSionVaY hidUokloUid): Ho]am: 99%, o.S.: > 280�C bomliV, C19H21NO6, Mt = 359,37, 

HR-MS [M+ H+]: V]imtWoWW 360,1442, mpUW 360,1332 
1H NMR (600 MHz, D2O) į 6,72 (d, J = 8,2 Hz, H-2), 6,69 (d, J = 8,3 Hz, H-1), 

4,93 (s, H-5), 3,74 (d, J = 6,1 Hz, H-9), 3,41 (m,  eWilpn htd CH2), 3,34 ± 3,25 (m, H-16, 

H-10), 3,05 (dd, J = 19,9, 6,3 Hz, H-10), 2,89 (td, J = 14,8, 5,1 Hz, H-7), 2,85 ± 2,66 (m, 

H-16, eWilpn htd CH2), 2,60 (td, J = 13,4, 4,8 Hz, H-15), 2,21 (dt, J = 14,8, 3,2 Hz, H-7), 

1,95 (ddd, J = 14,5, 5,2, 3,0 Hz, H-8), 1,64 (ddd, J = 17,9, 13,7, 3,5 Hz, H-8, H-15) 
13C NMR (151 MHz, D2O) į 211,5 (C6), 175,0 (kaUbo[il C=O) 143,2 (C4), 138,7 

(C3), 127,2 (C12), 121,7 (C11), 120,9 (C1), 118,7 (C2), 89,5 (C5), 70,6 (C14), 64,0 (C9), 

49,7 (eWilpn htd CH2), 49,1 (C13), 45,8 (C16), 34,4 (C7), 30,5 (C8), 28,2 (eWilpn htd CH2), 

27,1 (C15), 23,1 (C10) 

 

N-karboxietilnoroxikodon HCl (89) (3-((7aR)-4a-hidroxi-9-metoxi-7-oxo-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

SUoSionVaY hidUokloUid): Ho]am: 96%, o.S.: > 260�C bomliV, C20H23NO6, Mt = 373,40, 

HR-MS [M+ H+]: V]imtWoWW 374,1598, mpUW 374,1597 
1H NMR (600 MHz, D2O) į 6,87 (d, J = 8,3 Hz, H-2), 6,78 (d, J = 8,4 Hz, H-1), 

4,95 (s, H-5), 3,75 (m, H-9, OCH3), 3,42 (t, J = 6,6 H], eWilpn htd CH2), 3,32 (m, H-10, 
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H-16), 3,08 (dd, J = 20,0, 6,3 Hz, H-10), 2,89 (td, J = 14,8, 5,1 Hz, H-7), 2,82 (dt, J = 

18,2, 6,6 H], eWilpn htd CH2), 2,70 (ddd, J = 13,5, 12,9, 4,5 Hz, H-16), 2,60 (td, J = 13,4, 

4,8 Hz, H-15), 2,20 (dt, J = 14,9, 3,2 Hz, H-7), 1,95 (ddd, J = 14,6, 5,2, 3,0 Hz, H-8), 

1,68 ± 1,59 (m, H-8, H-15) 
13C NMR (151 MHz, D2O) į 211,0 (C6), 174,9 (kaUbo[il C=O), 144,3 (C4), 142,6 

(C3), 127,1 (C12), 122,4 (C11), 121,1 (C1), 115,6 (C2), 89,4 (C5), 70,2 (C14), 64,0 (C9), 

56,7 (OCH3), 49,7 (eWilpn htd CH2), 48,4 (C13), 45,9 (C16), 34,4 (C7), 30,5 (C8), 28,2 

(eWilpn htd CH2), 27,2 (C15), 23,1 (C10) 

 

5.6.3. N-acetilglicin-KaSWpQHN V]LQWp]LVH 

5.6.3.1. N-acetilglicin-KaSWpQ pV]WHUHN V]LQWp]LVH 

A V]�kVpgeV noUYeg\�leWeW (2 mmol) 30 ml aceWoniWUilben vagy 

dimetilformamidban oldjXk, pV niWUiXm-hidUogpnkaUboniW (10 mmol), illeWYe kiliXm-

jodid (2,4 mmol) jelenlpWpben N-klyUaceWilglicin-eWilpV]Wert (2,4 mmol) adunk az oldathoz. 

A] eleg\eW 8 yUiW keYeUWeWj�k, pV UeflX[ilWaWjXk. VRK-V ellenĘU]pVW k|YeWĘen kiV]ĦUj�k a 

V]eUYeWlen VykaW, pV V]iUa]Ua SiUoljXk a] oldaWoW. S]�kVpg eVeWpn oV]loSkUomaWogUifiiVan 

WiV]WtWjXk a WeUmpkeW (kloUofoUm : meWanol 9:1). 

 

N-acetilglicinnormorfin-eWilpV]WeU (90) (etil-2-(2-((7aR)-7,9-dihidroxi-4,4a,7,7a-

tetrahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-acetamido)-aceWiW): 

Ho]am: 94%, o.S.: 105�C, C22H26N2O6, Mt = 414,45, HR-MS [M+ H+]: V]imtWoWW 

415,1863, mpUW 415,1848 
1H NMR (600 MHz, DMSO-d6) į 6,42 (d, J = 8,0 Hz, H-2), 6,32 (d, J = 8,1 Hz, H-

1), 5,53 (m, H-7), 5,20 (dt, J = 9,8, 2,8 Hz, H-8), 4,67 (dd, J = 6,1, 1,3 Hz, H-5), 4,06 (q, 

J = 7,1 H], pV]WeU CH2), 3,85 (qd, J = 17,4, 6,2 Hz, glicin CH2), 3,35 (dd, J = 6,1, 3,0 Hz, 

H-9), 3,20 (d, J = 16,1 Hz, CH2 htd), 2,98 (d, J = 16,1 Hz, CH2 htd), 2,76 (d, J = 18,4 Hz, 

H-10), 2,71 (dd, J = 4,7, 2,5 Hz, H-14), 2,55 (dd, J = 12,1, 4,6 Hz, H-16), 2,41 ± 2,29 (m, 

H-10, H-16), 2,05 (td, J = 12,5, 4,9 Hz, H-15), 1,61 (d, J = 12,7 Hz, H-15), 1,16 (t, J = 

7,1 H], pV]WeU CH3), 
13C NMR (151 MHz, DMSO-d6) G 171,0 (amid C=O), 170,3 (pV]WeU C=O), 146,7 

(C4), 139,1 (C3), 133,8 (C7), 131,2 (C12), 128,7 (C8), 125,4 (C11), 119,0 (C1), 116,7 
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(C2), 91,8 (C5), 66,9 (C6), 60,8 (pV]WeU CH2), 58,9 (CH2 htd), 57,6 (C9), 45,0 (C16), 43,5 

(C13), 40,9 (glicin CH2), 40,7 (C14), 35,7 (C15), 23,3 (C10), 14,5 (pV]WeU CH3) 

 

N-acetilglicindihidronormorfin-eWilpV]WeU (91) (etil-2-(2-((7aR)-7,9-dihidroxi-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

acetamido)-aceWiW): Ho]am: 91%, o.S.: 76�C, C22H28N2O6, Mt = 416,47, HR-MS [M+ 

H+]: V]imtWoWW 417,2020, mpUW 417,2020 
1H NMR (600 MHz, DMSO-d6) į 6,53 (d, J = 8,0 Hz, H-2), 6,42 (d, J = 8,0 Hz, H-

1), 4,47 (d, J = 4,8 Hz, H-5), 4,09 (q, J = 7,1 H], pV]WeU CH2), 3,88 (d, J = 6,4 Hz, glicin 

CH2), 3,85 (d, J = 6,0 Hz, glicin CH2), 3,83 ± 3,78 (m, H-6), 3,19 (d, J = 16,1 Hz, CH2 

htd), 3,07 (d, J = 3,2 Hz, H-9), 2,93 (d, J = 16,0 Hz, CH2 htd), 2,73 (d, J = 18,3 Hz, H-

10), 2,48 (m, H-16), 2,38 (t, J = 18,5 Hz, H-10), 2,29 (s, H-14), 2,26 ± 2,18 (m, H-16), 

1,90 (td, J = 12,3, 4,9 Hz, H-15), 1,46 (dt, J = 10,8, 2,3 Hz, H-15), 1,40 (dq, J = 13,8, 7,1 

Hz, H-8), 1,32 (td, J = 6,7, 3,6 Hz, H-7), 1,18 (m, pV]WeU CH3, H-7), 0,86 (d, J = 18,8 Hz, 

H-8), 
13C NMR (151 MHz, DMSO-d6) G 171,0 (amid C=O), 170,6 (pV]WeU C=O), 146,5 

(C4), 138,5 (C3), 130,4 (C12), 125,3 (C11), 118,5 (C1), 117,2 (C2), 90,4 (C5), 66,7 (C6), 

61,0 (pV]WeU CH2), 59,2 (CH2 htd), 58,8 (C9), 45,1 (C16), 42,5 (C13), 41,0 (glicin CH2), 

38,2 (C14), 37,5 (C15), 26,0 (C7), 23,0 (C10), 20,0 (C8), 14,6 (pV]WeU CH3) 

 

N-acetilglicinnorkodein-eWilpV]WeU (92) (etil-2-(2-((7aR)-7-hidroxi-9-metoxi-

4,4a,7,7a-tetrahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

acetamido)-aceWiW): Ho]am: 90%, o.S.: olaj, C23H28N2O6, Mt = 428,48, HR-MS [M+ H+]: 

V]imtWoWW 429,2020, mpUW 429,2011 
1H NMR (600 MHz, DMSO-d6) į 6,59 (d, J = 8,2, H-2), 6,44 (d, J = 8,3, H-1), 5,53 

(d, J = 9,8 Hz, H-7), 5,21 (dt, J = 7,4, 3,4 Hz, H-8), 4,69 (d, J = 5,4 Hz, H-5), 4,10 (m, 

H-6), 4,06 (q, J = 7,2, 4,7, 2,6 H], pV]WeU CH2), 3,86 (m, glicin CH2), 3,69 (s, OCH3), 3,37 

(dt, J = 7,6, 3,8 Hz, H-9), 3,20 (dd, J = 16,3, 4,2 Hz, CH2 htd), 2,98 (dd, J = 15,7, 3,8 Hz, 

CH2 htd), 2,80 (dd, J = 18,5, 4,1 Hz, H-10), 2,75 ± 2,69 (m, H-14), 2,58 (m, H-16), 2,41 

± 2,31 (m, H-10, H-16), 2,11 ± 1,99 (m, H-15), 1,61 (d, J = 12,9 Hz, H-15), 1,16 (t, J = 

7,1, 4,7, 2,3 H], pV]WeU CH3) 
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13C NMR (151 MHz, DMSO-d6) G 170,9 (amid C=O), 170,5 (pV]WeU C=O), 147,7 

(C4), 141,8 (C3), 133,7 (C7), 131,5 (C12), 128,7 (C8), 127,5 (C11), 118,8 (C1), 113,8 

(C2), 92,4 (C5), 67,0 (C6), 60,9 (pV]WeU CH2), 58,9 (CH2 htd), 55,5 (OCH3), 57,7 (C9), 

44,9 (C16), 43,6 (C13), 40,9 (glicin CH2), 40,6 (C14), 35,7 (C15), 23,4 (C10), 14,5 (pV]WeU 

CH3) 

 

N-acetilglicindihidronorkodein-eWilpV]WeU (93) (etil-2-(2-((7aR)-7-hidroxi-9-

metoxi-4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-

il)-acetamido)-aceWiW): Ho]am: 89% o.S.: 76�C, C23H30N2O6, Mt = 430,49, HR-MS [M+ 

H+]: V]imtWoWW 431,2177, mpUW 431,2165 
1H NMR (600 MHz, DMSO-d6) į 6,70 (d, J = 8,2 Hz, H-2), 6,54 (d, J = 8,2 Hz, H-

1), 4,49 (dd, J = 4,9, 3,6 Hz, H-5), 4,08 (q, J = 7,1 H], pV]WeU CH2), 3,88 (d, J = 6,3 Hz, 

glicin CH2), 3,84 (d, J = 5,9 Hz, glicin CH2), 3,82 (q, J = 3,9 Hz, H-6), 3,76 (s, OCH3), 

3,20 (d, J = 16,1 Hz, CH2 htd), 3,09 (dd, J = 6,1, 2,7 Hz, H-9), 2,93 (d, J = 16,1 Hz, CH2 

htd), 2,77 (d, J = 18,4 Hz, H-10), 2,48 ± 2,40 (m, H-10), 2,30 (ddd, J = 11,5, 6,7, 2,7 Hz, 

H-14), 2,20 (td, J = 12,2, 3,4 Hz, H-16), 1,90 (td, J = 12,4, 4,9 Hz, H-15), 1,45 (dd, J = 

11,6, 3,1 Hz, H-15), 1,39 (dt, J = 13,4, 6,8 Hz, H-8), 1,32 (qd, J = 6,8, 4,7 Hz, H-7), 1,18 

(t, J = 7,1 H], pV]WeU CH3), 0,89 (tt, J = 12,7, 6,4 Hz, H-8) 
13C NMR (151 MHz, DMSO-d6) G 171,0 (amid C=O), 170,4 (pV]WeU C=O), 147,4 

(C4), 141,3 (C3), 130,6 (C12), 127,2 (C11), 118,5 (C1), 114,5 (C2), 90,7 (C5), 66,4 (C6), 

60,8 (pV]WeU CH2), 59,1 (CH2 htd), 58,6 (C9), 55,9 (OCH3), 45,0 (C16), 42,3 (C13), 40,9 

(glicin CH2), 38,3 (C14), 37,3 (C15), 26,1 (C7), 22,9 (C10), 19,8 (C8), 14,5 (pV]WeU CH3) 

 

N-acetilglicinnoroximorfon-eWilpV]WeU (94) (etil-2-(2-((7aR)-4a,9-dihidroxi-7-oxo-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

acetamido)-aceWiW): Ho]am: 95%, o.S.: 83�C, C22H26N2O7, Mt = 430,45, HR-MS [M+ 

H+]: V]imtWoWW 431,1813, mpUW 431,1799 
1H NMR (600 MHz, DMSO-d6) į 6,56 (d, J = 8,1 Hz, H-2), 6,53 (d, J = 8,1 Hz, H-

1), 4,77 (s, H-5), 4,09 (qd, J = 7,1, 1,2 H], pV]WeU CH2), 3,95 (d, J = 6,7 Hz, glicin CH2), 

3,80 (d, J = 5,7 Hz, glicin CH2), 3,23 (d, J = 16,0 Hz, CH2 htd), 3,02 ± 2,89 (m, H-9, H-

10, H-15, CH2 htd), 2,59 ± 2,53 (m, H-16), 2,53 ± 2,51 (m, H-10), 2,43 (td, J = 12,6, 5,0 

Hz, H-15), 2,08 (dt, J = 14,3, 3,2 Hz, H-7), 1,99 (td, J = 12,0, 3,7 Hz, H-16), 1,73 (ddd, 
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J = 13,3, 5,2, 3,0 Hz, H-8), 1,29 (dt, J = 11,9, 2,7 Hz, H-15), 1,18 (t, J = 7,1 H], pV]WeU 

CH3), 
13C NMR (151 MHz, DMSO-d6) G 209,3 (C6), 170,5 (amid C=O), 170,4 (pV]WeU 

C=O), 143,8 (C4), 139,8 (C3), 130,1 (C12), 123,9 (C11), 119,5 (C1), 117,6 (C2), 89,7 

(C5), 70,7 (C14), 64,0 (C9), 60,9 (pV]WeU CH2), 59,5 (CH2 htd), 50,1 (C13), 44,2 (C16), 

40,9 (glicin CH2), 36,2 (C7), 31,6 (C8), 29,8 (C15), 24,5 (C10), 14,5 (pV]WeU CH3) 

 

N-acetilglicinnoroxikodon-eWilpV]WeU (95) (etil-2-(2-((7aR)-4a-hidroxi-9-metoxi-7-

oxo-4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

acetamido)-aceWiW): Ho]am: 96% o.S.: 81�C, C23H28N2O7, Mt = 444,48, HR-MS [M+ H+]: 

V]imtWoWW 445,1969, mpUW 445,1964 
1H NMR (600 MHz, DMSO-d6) į 6,75 (d, J = 8,2 Hz, H-2), 6,67 (d, J = 8,2 Hz, H-

1), 4,85 (s, H-5), 4,09 (qd, J = 7,1, 1,4 H], pV]WeU CH2), 3,94 (d, J = 5,7 Hz, glicin CH2), 

3,79 (d, J = 5,6 Hz, glicin CH2), 3,78 (s, OCH3), 3,24 (d, J = 16,0 Hz, CH2 htd), 3,08 ± 

2,92 (m, CH2 htd, H-7, H-10), 2,65 ± 2,54 (m, H-10, H-16), 2,40 ± 2,37 (m, H-15), 2,08 

(dt, J = 14,1, 3,1 Hz, H-7), 1,97 (td, J = 12,0, 3,7 Hz, H-16), 1,75 (ddd, J = 13,3, 5,1, 2,9 

Hz, H-8), 1,51 ± 1,37 (m, H-8), 1,32 ± 1,27 (m, H-15), 1,19 (t, J = 7,1 H], pV]WeU CH3) 
13C NMR (151 MHz, DMSO-d6) G 209,0 (C6), 170,4 (amid C=O), 170,3 (pVzter 

C=O), 142,5 (C3), 144,8 (C4), 130,3 (C12), 126,1 (C11), 119,8 (C1), 115,3 (C2), 90,1 

(C5), 70,6 (C14), 60,9 (pV]WeU CH2), 59,4 (CH2 htd), 56,8 (OCH3), 50,2 (C13), 44,1 (C16), 

40,7 (glicin CH2), 36,0 (C7), 31,8 (C8), 63,9 (C9), 29,4 (C15), 24,6 (C10), 14,5 (pV]WeU 

CH3) 

 

5.6.3.2. N-acetilglicin-KaSWpQ pV]WHUHN KLdUROt]LVH 

Az N-acetilglicin-haSWpn-eWilpV]WeUt (0,5 mmol) alkohol (60 Pl) pV Yt] (2,5 ml) 

eleg\pben oldjXk. A] eleg\eW niWUiXm-hidUo[id oldaWWal (1 M, 0,5 mmol) UeagilWaWjXk 1 

yUiW 60 qC-on. A hidUolt]iVW VRK-Yal k|YeWj�k, pV a kiindXliVi an\ag folWjinak elWĦnpVpW 

k|YeWĘen a SH-t 3-4 k|U�liUe illtWjXk 10 %-oV VyVaY oldaWWal. S]iUa]Ua SiUolYa a ktYinW 

Yeg\�leW VyVaYaV VyjiW kaSjXk. 

 

N-acetilglicinnormorfin HCl (96) (2-(2-((7aR)-7,9-dihidroxi-4,4a,7,7a-tetrahidro-

1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-acetamido)-ecetsav 
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hidUokloUid): Ho]am: 98%, o.S.: > 205�C bomliV, C20H22N2O6, Mt = 386,40, HR-MS 

[M+ H+]: V]imtWoWW 387,1551, mpUW 387,1547 
1H NMR (600 MHz, D2O) į 6,65 (d, J = 8,1 Hz, H-2), 6,57 (d, J = 8,2 Hz, H-1), 

5,63 (dd, J = 9,8, 2,8 Hz, H-7), 5,25 (d, J = 10,0 Hz, H-8), 4,96 (dd, J = 6,4, 1,2 Hz, H-

5), 4,33 ± 4,00 (m, H-6, H-9), 3,94 (s, glicin CH2), 3,51 (d, J = 7,1 Hz, CH2 htd), 3,38 (m, 

H-16), 3,15 (d, J = 20,1 Hz, H-10), 3,02 (s, H-14), 2,88 (d, H-10), 2,42 ± 2,23 (m, H-15), 

2,05 (d, J = 14,4 Hz, H-15) 
13C NMR (151 MHz, D2O) į 173,1 (kaUbo[il C=O), 165,3 (amid C=O), 145,5 (C4), 

138,0 (C3), 133,1 (C7), 129,2 (C12), 125,5 (C8), 123,0 (C11), 120,3 (C1), 117,7 (C2), 

90,3 (C5), 65,2 (C6), 60,4 (C9), 57,6 (CH2 htd), 47,1 (C16), 41,7 (C13), 41,2 (glicin CH2), 

38,0 (C14), 32,2 (C15), 22,0 (C10) 

 

N-acetilglicindihidronormorfin HCl (97) (2-(2-((7aR)-7,9-dihidroxi-4,4a,5,6,7,7a-

hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-acetamido)-ecetsav 

hidUokloUid): Ho]am: 94%, o.S.: > 225�C bomliV, C20H24N2O6, Mt = 388,41, HR-MS 

[M+ H+]: V]imtWoWW 389,1707, mpUW 389,1765 
1H NMR (600 MHz, D2O) į 6,83 (d, J = 8,3 Hz, H-2), 6,65 (d, J = 8,3 Hz, H-1), 

4,74 (d, J = 5,6 Hz, H-5), 4,41 ± 4,17 (m, H-6, H-9), 4,16 ± 4,00 (m, H-6, H-9), 3,96 (d, 

J = 3,6 Hz, glicin CH2) 3,31 (d, J = 14,0 Hz, H-16), 3,11 (t, J = 19,5 Hz, H-10), 2,89 (d, 

J = 13,5 Hz, CH2 htd), 2,53 (m, H-14), 2,11 (s, H-15), 1,81 (d, J = 13,0 Hz, H-15), 1,47 

(m, H-8), 0,95 (m, H-8) 
13C NMR (151 MHz, D2O) į 172,9 (kaUbo[il C=O), 165,3 (amid C=O), 145,6 (C4), 

138,5 (C3), 128,7 (C12), 123,2 (C11), 120,0 (C1), 117,1 (C2), 89,7 (C5), 66,1 (C6), 61,1 

(C9), 57,0 (CH2 htd), 47,8 (C16), 41,4 (glicin CH2), 41,2 (C13), 38,2 (C14), 32,9 (C15), 

25,7 (C7), 21,6 (C10), 17,9 (C8) 

 

N-acetilglicinnorkodein HCl (98) (2-(2-((7aR)-7-hidroxi-9-metoxi-4,4a,7,7a-

tetrahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-acetamido)-ecetsav 

hidUokloUid): Ho]am: 99%, o.S.: > 200�C bomliV, C21H24N2O6, Mt = 400,43, HR-MS 

[M+ H+]: V]imtWoWW 401,1707, mpUW 401,1704 
1H NMR (600 MHz, D2O) į 6,80 (d, J = 8,3 Hz, H-2), 6,66 (d, J = 8,3 Hz, H-1), 

5,62 (d, J = 9,9 Hz, H-7), 5,25 (d, J = 10,0 Hz, H-8), 4,97 (d, J = 6,3 Hz, H-5), 4,29 ± 
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4,23 (m, H-6, H-9), 3,94 (m, CH2 htd, glicin CH2), 3,72 (s, OCH3), 3,39 (m, H-16), 3,20 

± 3,17 (m, H-10, H-16), 3,03 (m, H-14), 2,33 (t, J = 13,0 Hz, H-15), 2,04 (d, J = 14,5 Hz, 

H-15) 
13C NMR (151 MHz, D2O) į 173,2 (kaUbo[il C=O), 165,4 (amid C=O), 146,3 (C4), 

142,2 (C3), 133,0 (C7), 128,8 (C12), 125,2 (C8), 123,8 (C11), 120,2 (C1), 114,7 (C2), 

90,7 (C5), 65,7 (C6), 60,4 (C9), 56,8 (OCH3), 54,5 (CH2 htd), 47,1 (C16), 41,3 (glicin 

CH2), 41,9 (C13), 37,9 (C14), 32,2 (C15), 22,1 (C10) 

 

N-acetilglicindihidronorkodein HCl (99) (2-(2-((7aR)-7-hidroxi-9-metoxi-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

acetamido)-eceWVaY hidUokloUid): Ho]am: 95%, o.S.: > 205�C bomliV, C21H26N2O6, Mt = 

402,44, HR-MS [M+ H+]: V]imtWoWW 403,1864, mpUW 403,1852 
1H NMR (600 MHz, D2O) į 6,87 (d, J = 8,3 Hz, H-2), 6,74 (d, J = 8,4 Hz, H-1), 

4,70 (d, J = 5,4 Hz, H-5), 4,03 (d, J = 4,7 Hz, H-6), 3,94 (s, H-9, glicin CH2), 3,76 (s, 

OCH3), 3,30 (d, J = 13,0 Hz, H-16), 3,12 (d, J = 19,4 Hz, H-10), 2,97 (d, J = 20,0 Hz, H-

10), 2,87 (d, J = 12.9 Hz, H-16)2,80 ± 2,74 (m, CH2 htd), 2,49 (V, H-14), 2,11 (s, H-15), 

1,79 (d, J = 14,0 Hz, H-15), 1,48 ± 1,43 (m, H-7, H-8), 0,96 ± 0,91 (m, H-8) 
13C NMR (151 MHz, D2O) į 172,8 (kaUbo[il C=O), 165,6 (amid C=O), 145,8 (C4), 

141,7 (C3), 127,9 (C12), 123,3 (C11), 120,0 (C1), 115,1 (C2), 89,2 (C5), 66,0 (C6), 61,5 

(C9), 57,0 (OCH3), 54,4 (CH2 htd), 47,9 (C16), 41,4 (glicin CH2), 40,6 (C13), 38,2 (C14), 

33,9 (C15), 26,0 (C7), 21,4 (C10), 17,6 (C8) 

 

N-acetilglicinnoroximorfon HCl (100) (2-(2-((7aR)-4a,9-dihidroxi-7-oxo-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

acetamido)-eceWVaY hidUokloUid): Ho]am: 98%, o.S.: > 190�C bomliV, C20H22N2O7, Mt = 

402,40, HR-MS [M+ H+]: V]imtWoWW 403,1500, mpUW 403,1495 
1H NMR (600 MHz, D2O) į 6,73 (d, J = 8,2 Hz, H-2), 6,70 (d, J = 8,3 Hz, H-1), 

4,95 (s, H-5), 4,19 (d, J = 16,1 Hz, CH2 htd), 3,99 ± 3,88 (m, CH2 htd, glicin CH2), 3,83 

(d, J = 6,1 Hz, H-9), 3,33 (s, H-10), 3,20 (dd, J = 13,2, 4,9 Hz, H-16), 3,08 (dd, J = 20,1, 

6,3 Hz, H-10), 2,90 (td, J = 14,8, 4,8 Hz, H-7), 2,68 (td, J = 13,5, 5,0 Hz, H-15), 2,22 (dt, 

J = 14,8, 3,2 Hz, H-7), 1,99 ± 1,92 (m, H-8), 1,72 ± 1,59 (m, H-8, H-15) 
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13C NMR (151 MHz, D2O) į 211,5 (C6), 172,4 (kaUbo[il C=O), 165,2 (amid C=O), 

143,2 (C4), 138,8 (C3), 127,1 (C12), 121,5 (C11), 121,1 (C1), 118,7 (C2), 89,3 (C5), 70,7 

(C14), 65,0 (C9), 53,6 (CH2 htd), 48,7 (C13), 47,0 (C16), 41,6 (glicin CH2), 34,5 (C7), 

30,4 (C8), 27,4 (C15), 23,8 (C10) 

 

N-acetilglicin-noroxikodon HCl (101) (2-(2-((7aR)-4a-hidroxi-9-metoxi-7-oxo-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

acetamido)-eceWVaY hidUokloUid): Ho]am: 93%, o.S.: > 180�C bomliV, C21H24N2O7, Mt = 

416,42, HR-MS [M+ H+]: V]imtWoWW 417,1656, mpUW 417,1642 
1H NMR (600 MHz, D2O) į 6,89 (d, J = 8,3 Hz, H-2), 6,81 (d, J = 8,4 Hz, H-1), 

4,98 (s, H-5), 4,18 (d, J = 16,1 Hz, CH2 htd), 3,95 (d, J = 16,2 Hz, CH2 htd), 3,86 (d, J = 

6,2 Hz, H-9), 3,79 (d, J = 3,6 Hz, glicin CH2), 3,77 (s, OCH3), 3,35 (d, J = 20,1 Hz, H-

10), 3,22 (dd, J = 13,0, 4,8 Hz, H-16), 3,11 (dd, J = 20,1, 6,3 Hz, H-10), 2,97 ± 2,83 (m, 

H-7, H-16), 2,69 (td, J = 13,5, 5,0 Hz, H-15), 2,22 (dt, J = 14,9, 3,3 Hz, H-7), 1,98 (ddd, 

J = 14,5, 5,3, 3,1 Hz, H-8), 1,73 ± 1,66 (m, H-15), 1,63 (td, J = 14,6, 3,4 Hz, H-8) 
13C NMR (151 MHz, D2O) į 211,3, 175,1 (kaUbo[il C=O), 165,2 (amid C=O), (C6), 

144,0 (C4), 142,8 (C3), 127,1 (C12), 122,5 (C11), 121,0 (C1), 115,6 (C2), 89,4 (C5), 70,8 

(C14), 65,0 (C9), 56,5 (OCH3), 53,8 (CH2 htd), 48,8 (C13), 47,0 (C16), 42,8 (glicin CH2), 

34,4 (C7), 30,4 (C8), 27,3 (C15), 23,8 (C10) 

 

5.6.4. N-cianoalkil-KaSWpQ SUHNXU]RURN V]LQWp]LVH 

5.6.4.1. N-cianometil-KaSWpQ prekurzorok V]LQWp]LVH 

A noUYeg\�leWekeW (2 mmol) dimetilformamidban (30 ml) oldjuk, pV niWUiXm-

hidUogpnkaUboniW jelenlpWpben (10 mmol) klyUeceWVaYniWrillel (2,2 mmol) UeagilWaWjXk 80 

�C-on eg\ WeljeV naSoW. A UeakciyW VRK-Yal k|YeWj�k a kiindXliVi folW elWĦnpVpig. A 

V]eUYeWlen VykaW V]ĦUj�k, pV a] oldaWoW V]iUa]Ua SiUoljXk. Vt]ben (30 ml) felYeVV]�k a 

maUadpkoW, pV a] oldaW SH-jiW 9-Ue illtWjXk W|mpn\ ammyniiYal. KloUofoUmmal 

e[WUahiljXk (3[25 ml), pV a] eg\eVtWeWW V]eUYeV fi]iVokaW niWUiXm-V]XlfiWon V]iUtWjXk. 

S]ĦUj�k, V]iUa]Ua SiUoljXk, pV V]�kVpg eVeWpn oV]loSkUomaWogUifiiVan WiV]WtWjXk 

(kloroform : metanol 9:1). 
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N-cianometil-normorfin (104) (2-((7S,7aR)-7,9-dihidroxi-4,4a,7,7a-tetrahidro-1H-

4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-acetonitril): Hozam: 86%, 

C18H18N2O3, Mt = 310,35 
1H NMR (600 MHz, CDCl3-d1) į 6,66 (d, J = 8,1 Hz, H-2), 6,52 (d, J = 8,1 Hz, H-

1), 5,70 (ddt, J = 9,9, 3,1, 1,5 Hz, H-7), 5,27 (dt, J = 10,0, 2,8 Hz, H-8), 4,91 (dd, J = 6,5, 

1,3 Hz, H-5), 4,22 (dq, J = 5,0, 2,5 Hz, H-6), 3,61 (d, J = 16,7 Hz, CH2 htd), 3,57 ± 3,49 

(m, H-9, CH2 htd), 3,01 (d, J = 18,7 Hz, H-10), 2,76 ± 2,70 (m, H-16), 2,68 (p, J = 2,9 Hz, 

H-14), 2,63 (td, J = 12,0, 3,6 Hz, H-16), 2,43 (dd, J = 18,7, 6,2 Hz, H-10), 2,08 (td, J = 

12,4, 5,2 Hz, H-15), 1,93 (ddd, J = 12,7, 3,7, 1,8 Hz, H-15) 
13C NMR (151 MHz, CDCl3-d1) į 145,3 (C4), 138,2 (C3), 133,3 (C7), 133,1 (C12), 

130,4 (C11), 127,9 (C8), 120,3 (C1), 117,1 (C2), 116,9 (CN), 91,4 (C5), 66,6 (C6), 58,0 

(C9), 44,8 (C16), 43,7 (CH2 htd), 43,2 (C13), 40,9 (C14), 35,4 (C15), 22,0 (C10) 

 

N-cianometil-norkodein (105) (2-((7S,7aR)-7-hidroxi-9-metoxi-4,4a,7,7a-

tetrahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-acetonitril): Hozam: 

91%, C19H20N2O3, Mt = 324,37 
1H NMR (600 MHz, DMSO-d6) į 6,63 (d, J = 8,1 Hz, H-2), 6,47 (d, J = 8,1 Hz, H-

1), 5,55 (d, J = 9,4 Hz, H-7), 5,25 (dt, J = 9,8, 2,8 Hz, H-8), 4,70 (d, J = 6,0 Hz, H-5), 

4,13 (tq, J = 5,6, 2,6 Hz, H-6), 3,81 (d, J = 17,1 Hz, CH2 htd), 3,73 (m, CH2 htd, OCH3), 

3,49 (dd, J = 6,2, 3,2 Hz, H-9), 2,97 (d, J = 18,7 Hz, H-10), 2,64 (dd, J = 12,0, 4,9 Hz, H-

16), 2,58 (q, J = 2,9 Hz, H-14), 2,42 (td, J = 12,3, 3,5 Hz, H-16), 2,37 (dd, J = 18,8, 6,2 

Hz, H-10), 2,02 (td, J = 12,6, 5,1 Hz, H-15), 1,71 ± 1,65 (m, H-15) 
13C NMR (151 MHz, DMSO-d6) į 147,2 (C4), 141,2 (C3), 133,3 (C7), 130,5 (C12), 

127,6 (C8), 126,7 (C11), 118,4 (C1), 118,1 (CN),113,3 (C2), 91,8 (C5), 66,3 (C6), 56,9 

(C9), 55,8 (OCH3), 43,5 (C16), 42,8 (C13), 42,5 (CH2 htd), 40,3 (C14), 34,9 (C15), 21,8 

(C10) 

 

N-cianometil-dihidronorkodein (106) (2-((7S,7aR)-7-hidroxi-9-metoxi-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

acetonitril): Hozam: 89%, C19H22N2O3, Mt = 326,39 
1H NMR (600 MHz, DMSO-d6) į 6,70 (d, J = 8,2 Hz, H-2), 6,53 (d, J = 8,1 Hz, H-

1), 4,47 (d, J = 5,0 Hz, H-5), 3,82 (ddt, J = 10,2, 8,2, 5,2 Hz, H-6), 3,79 ± 3,73 (m, OCH3, 
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CH2 htd), 3,67 (d, J = 17,0 Hz, CH2 htd), 3,17 (dd, J = 5,8, 2,8 Hz, H-9), 2,91 (d, J = 18,6 

Hz, H-10), 2,54 (dd, J = 11,8, 4,8 Hz, H-16), 2,42 (dd, J = 18,6, 5,8 Hz, H-10), 2,26 (td, 

J = 12,1, 3,7 Hz, H-16), 2,14 (ddd, J = 11,8, 6,4, 2,8 Hz, H-14), 1,82 (td, J = 12,4, 5,1 Hz, 

H-15), 1,50 (ddd, J = 12,5, 3,7, 1,7 Hz, H-15), 1,41 ± 1,27 (m, H-7, H-8), 1,26 ± 1,14 (m, 

H-7), 0,91 (tt, J = 11,8, 6,1 Hz, H-8) 
13C NMR (151 MHz, DMSO-d6) į 146,9 (C4), 141,0 (C3), 129,8 (C12), 126,3 

(C11), 118,1 (C1), 117,9 (CN), 114,1 (C2), 89,9 (C5), 65,6 (C6), 58,1 (C9), 56,2 (OCH3), 

43,7 (C16), 42,5 (N-CH2), 41,6 (C13), 38,2 (C14), 36,4 (C15), 25,9 (C7), 21,4 (C10), 

18,9 (C8),  

 

N-cianometil-noroximorfon-eWilpn-keWil (107) (2-((7aR)-4a,9-dihidroxi-

1,2,4,4a,5,6-hexahidrospiro-[4,12-metanobenzofuro-[3,2-e]-izokinolin-7,2'-[1,3]-

dio[olin]-3-(7aH)-il)-acetonitril): Hozam: 92%, C20H22N2O5, Mt = 370,40 
1H NMR (600 MHz, DMSO-d6) į 6,54 (d, J = 8,0 Hz, H-2), 6,44 (d, J = 8,0 Hz, H-

1), 4,33 (s, H-5), 4,04 (td, J = 7,0, 4,6 Hz, keWil CH2), 3,90 (q, J = 6,8 Hz, keWil CH2), 

3,83 (d, J = 17,2 Hz, CH2 htd), 3,76 (dd, J = 14,0, 7,0 Hz, keWil CH2), 3,73 ± 3,66 (m, 

keWil CH2, CH2 htd), 3,13 (d, J = 18,3 Hz, H-10), 2,94 (d, J = 5,0 Hz, H-9), 2,55 (dd, J = 

18,4, 5,3 Hz, H-10), 2,31 ± 2,16 (m, H-7, H-16), 2,04 (dt, J = 11,9, 6,9 Hz, H-8), 1,44 ± 

1,32 (m, H-8), 1,24 (d, J = 6,0 Hz, H-7) 
13C NMR (151 MHz, DMSO-d6) į 144,7 (C4), 138,9 (C3), 130,1 (C12), 122,2 

(C11), 117,9 (CN), 117,4 (C1), 116,6 (C2), 108,1 (C6), 92,1 (C5), 69,7 (C14), 65,7 (keWil 

CH2), 63,9 (keWil CH2), 63,2 (C9), 46,8 (C13), 43,2 (C16), 42,4 (CH2 htd), 29,0 (C7), 28,3 

(C8), 23,6 (C10) 

 

N-cianometil-noroxikodon-eWilpn-keWil (108) (2-((7aR)-4a-hidroxi-9-metoxi-

1,2,4,4a,5,6-hexahidrospiro-[4,12-metanobenzofuro-[3,2-e]-izokinolin-7,2'-[1,3]-

dio[olin]-3-(7aH)-il)-acetonitril): Hozam: 91%, C21H24N2O5, Mt = 384,43 
1H NMR (600 MHz, DMSO-d6) į 6,75 (d, J = 8,2 Hz, H-2), 6,58 (d, J = 8,1 Hz, H-

1), 4,38 (s, H-5), 4,07 ± 3,99 (m, keWil CH2), 3,86 ± 3,67 (m, keWil CH2, CH2 htd), 3,77 (s, 

OCH3), 3,18 (d, J = 18,3 Hz, H-10), 2,97 (d, J = 5,0 Hz, H-9), 2,58 (dd, J = 18,5, 5,2 Hz, 

H-10), 2,50 (m, H-16), 2,27 ± 2,18 (m, H-7, H-16), 2,09 ± 2,00 (m, H-8), 1,44 ± 1,33 (m, 

H-8), 1,24 (d, J = 9,3 Hz, H-7) 
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13C NMR (151 MHz, DMSO-d6) į 145,7 (C4), 141,7 (C3), 130,3 (C12), 124,5 

(C11), 117,9 (CN), 117,8 (C1), 113,9 (C2), 108,3 (C6), 92,5 (C5), 69,5 (C14), 65,6 (keWil 

CH2), 64,0 (keWil CH2), 63,1 (C9), 56,3 (OCH3), 46,9 (C13), 42,9 (C16), 42,5 (CH2 htd), 

29,5 (C7), 28,4 (C8), 23,6 (C10) 

5.6.4.2. N-cianoetil-KaSWpQ prekurzorok V]LQWp]LVH 

A noUYeg\�leWekeW (2 mmol) abV]ol~W eWanolban (30 ml) oldjuk, pV trietil-amin 

VaYmegk|WĘ jelenlpWpben (10 mmol) akrilnitrillel (2,2 mmol) UeflX[ilWaWjXk 3 yUiW. A 

UeakciyW VRK-Yal k|YeWj�k a kiindXliVi folW elWĦnpVpig. S]�kVpg eVeWpn mpg eg\ UpV]leW 

akrilnitrilt adunk az oldathoz. Az oldatot V]iUa]Ua SiUoljXk, pV ha kell 

oV]loSkUomaWogUifiiVan WiV]WtWjXk (kloUofoUm : meWanol 9:1). 

 

N-cianoetil-normorfin (109) (3-((7S,7aR)-7,9-dihidroxi-4,4a,7,7a-tetrahidro-1H-

4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-SUoSinniWUil): Hozam: 88%, 

C19H20N2O3, Mt = 324,37 
1H NMR (600 MHz, DMSO-d6) į 6,46 (d, J = 8,1 Hz, H-2), 6,34 (d, J = 8,0 Hz, H-

1), 5,54 (d, J = 9,8 Hz, H-7), 5,22 (dt, J = 9,8, 2,8 Hz, H-8), 4,68 (d, J = 6,0 Hz, H-5), 

4,12 (m, H-6), 3,54 ± 3,31 (m, H-9), 2,76 (m, H-10, N-CH2), 2,71 ± 2,57 (m, H-16, N-

CH2, CH2-CN), 2,55 ± 2,52 (m, H-14), 2,34 ± 2,27 (m, H-10, H-16), 1,97 (td, J = 12,6, 

4,9 Hz, H-15), 1,63 (d, J = 12,4 Hz, H-15) 
13C NMR (151 MHz, DMSO-d6) į 146,3 (C4), 138,5 (C3), 133,6 (C7), 130,9 (C12), 

128,2 (C8), 125,2 (C11), 120,1 (CN), 118,5 (C1), 116,4 (C2), 91,5 (C5), 66,4 (C6), 56,6 

(C9), 50,0 (N-CH2), 43,9 (C13), 43,3 (C16), 40,4 (C14), 35,4 (C15), 22,2 (C10), 16,5 

(CH2-CN) 

 

N-cianoetil-norkodein (110) (3-((7S,7aR)-7-hidroxi-9-metoxi-4,4a,7,7a-tetrahidro-

1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-SUoSinniWUil): Hozam: 94%, 

C20H22N2O3, Mt = 338,40 
1H NMR (600 MHz, DMSO-d6) į 6,61 (d, J = 8,1 Hz, H-2), 6,46 (d, J = 8,0 Hz, H-

1), 5,54 (dddd, J = 9,8, 3,3, 2,1, 1,3 Hz, H-7), 5,23 (dt, J = 9,7, 2,8 Hz, H-8), 4,69 (dd, J 

= 6,0, 1,3 Hz, H-5), 4,13 (tq, J = 5,6, 2,6 Hz, H-6), 3,72 (s, OCH3), 3,47 ± 3,40 (m, H-9), 

2,83 ± 2,72 (m, H-10, N-CH2), 2,70 ± 2,60 (m, H-16, N-CH2, CH2-CN), 2,55 (m, H-14), 

2,38 ± 2,25 (m, H-10, H-16), 1,98 (td, J = 12,6, 5,0 Hz, H-15), 1,67 ± 1,60 (m, H-15) 

DOI:10.14753/SE.2022.2588



 

91 
 

13C NMR (151 MHz, DMSO-d6) į 147,2 (C4), 141,0 (C3), 133,3 (C7), 131,0 (C12), 

127,7 (C8), 126,8 (C11), 120,1 (CN), 118,0 (C1), 112,8 (C2), 91,8 (C5), 66,1 (C6), 56,1 

(C9), 55,7 (OCH3), 49,8 (N-CH2), 43,4 (C16), 41,7 (C13), 40,0 (C14), 35,1 (C15), 21,9 

(C10), 16,3 (CH2-CN) 

 

N-cianoetil-dihidronorkodein (111) (3-((7S,7aR)-7-hidroxi-9-metoxi-

4,4a,5,6,7,7a-hexahidro-1H-4,12-metanobenzofuro-[3,2-e]-izokinolin-3-(2H)-il)-

SUoSinniWUil): Hozam: 92%, C20H24N2O3, Mt = 340,42 
1H NMR (600 MHz, DMSO-d6) į 6,69 (d, J = 8,1 Hz, H-2), 6,53 (d, J = 8,2 Hz, H-

1), 4,46 (dd, J = 17,2, 4,8 Hz, H-5), 3,86 ± 3,79 (m, H-6), 3,76 (s, OCH3), 3,12 ± 3,07 (m, 

H-9), 2,78 ± 2,70 (m, N-CH2, H-10), 2,65 ± 2,60 (m, CH2-CN), 2,59 ± 2,52 (m, N-CH2, 

H-10), 2,39 (dd, J = 18,5, 5,9 Hz, H-10), 2,16 ± 2,07 (m, H-14, H-16), 1,79 (td, J = 12,5, 

5,0 Hz, H-15), 1,49 ± 1,28 (m, H-7, H-8- H-15), 1,16 (ddd, J = 16,0, 13,5, 6,9 Hz, H-7), 

0,88 (ddd, J = 18,0, 13,0, 6,6 Hz, H-8) 
13C NMR (151 MHz, DMSO-d6) į 146,7 (C4), 140,7 (C3), 130,2 (C12), 127,0 

(C11), 120,1 (CN), 117,8 (C1), 113,6 (C2), 90,0 (C5), 65,4 (C6), 57,2 (C9), 49,7 (N-

CH2), 43,4 (C16), 42,2 (C13), 37,9 (C14), 36,7 (C15), 25,5 (C7), 21,3 (C10), 19,1 (C8), 

16,2 (CH2-CN) 

 

N-cianoetil-noroximorfon-eWilpn-keWil (112) (3-((7aR)-4a,9-dihidroxi-1,2,4,4a,5,6-

hexahidrospiro-[4,12-metanobenzofuro-[3,2-e]-izokinolin-7,2'-[1,3]-dio[olin]-3-(7aH)-

il)-SUoSinniWUil): Hozam: 97%, C21H24N2O5, Mt = 384,43 
1H NMR (600 MHz, DMSO-d6) į 6,54 (d, J = 8,0 Hz, H-2), 6,45 (d, J = 8,1 Hz, H-

1), 4,35 (s, H-5), 4,05 (td, J = 6,9, 4,5 Hz, ketil CH2), 3,91 (q, J = 6,8 Hz, keWil CH2), 

3,77 (q, J = 7,0 Hz, keWil CH2), 3,70 (td, J = 6,5, 4,6 Hz, keWil CH2), 2,92 (d, J = 18,3 Hz, 

H-10), 2,87 (d, J = 5,4 Hz, H-9), 2,77 ± 2,68 (m, N-CH2, CH2-CN), 2,71 ± 2,61 (m, N-

CH2), 2,58 ± 2,51 (m, H-10, H-16), 2,14 (td, J = 12,4, 4,9 Hz, H-7), 2,09 ± 1,99 (m, H-8, 

H-16), 1,45 ± 1,35 (m, H-8), 1,25 ± 1,18 (m, H-7) 
13C NMR (151 MHz, DMSO-d6) į 144,5 (C4), 138,9 (C3), 130,3 (C12), 122,7 

(C11), 119,8 (CN), 117,4 (C1), 116,6 (C2), 108,2 (C6), 92,3 (C5), 69,2 (C14), 65,7 (keWil 

CH2), 64,0 (keWil CH2) 62,7 (C9), 48,8 (N-CH2), 47,3 (C13), 42,2 (C16), 30,5 (C7), 28,7 

(C8), 23,3 (C10), 16,0 (CH2-CN) 
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N-cianoetil-noroxikodon-eWilpn-keWil (113) (3-((7aR)-4a-hidroxi-9-metoxi-

1,2,4,4a,5,6-hexahidrospiro-[4,12-metanobenzofuro-[3,2-e]-izokinolin-7,2'-[1,3]-

dio[olin]-3-(7aH)-il)-SUoSinniWUil): Hozam: 97%, C22H26N2O5, Mt = 398,18 
1H NMR (600 MHz, DMSO-d6) į 6,74 (d, J = 8,2 Hz, H-2), 6,58 (d, J = 8,2 Hz, H-

1), 4,40 (s, H-5), 4,06 ± 4,00 (m, keWil CH2), 3,85 ± 3,76 (m, keWil CH2), 3,76 (s, OCH3), 

3,70 (q, J = 5,8 Hz, keWil CH2), 2,96 (d, J = 18,4 Hz, H-10), 2,90 (d, J = 5,3 Hz, H-9), 

2,78 ± 2,52 (m, H-10, H-16, N-CH2, CH2-CN), 2,15 (td, J = 12,5, 5,0 Hz, H-7), 2,03 (tt, 

J = 12,1, 3,2 Hz, H-8), 1,46 ± 1,33 (m, H-8), 1,22 (d, J = 18,4 Hz, H-7) 
13C NMR (151 MHz, DMSO-d6) į 145,6 (C4), 141,8 (C3), 130,3 (C12), 124,7 

(C11), 119,7 (CN), 117,6 (C1), 113,8 (C2), 108,2 (C6), 92,4 (C5), 69,3 (C14), 65,5 (keWil 

CH2), 63,9 (keWil CH2), 62,5 (C9), 56,1 (OCH3), 48,7 (N-CH2), 47,1 (C13), 42,2 (C16), 

30,4 (C7), 28,5 (C8), 23,2 (C10), 16,0 (CH2-CN) 

  

DOI:10.14753/SE.2022.2588



 

93 
 

6. K|YHWNH]WHWpVHN 

Fig\elembe YpYe a] elm~lW neg\Yen pY eUedmpn\eiW a kibtWyV]eUek elleni Yakcinik 

fejleV]WpVpben, ~j, SoWenciiliV haSWpn WtSXV~ molekXlik V]inWp]iVpW WeUYe]W�k meg. Ehhez 

a moUfin pV WiUsveg\�leWeinek fXnkcionali]iViUa YolW V]�kVpg, amiW W|bbfple mydon 

YalyVtWoWWXnk meg. 

A C3-aV hel\]eWben fenoloV hidUo[ilcVoSoUWoW WaUWalma]y Yeg\�leWekeW O-alkile]W�k 

bUym-, illeWYe klyUeceWVaY-eWilpV]WeUUel, majd Sedig hidUoli]ilWXk a molekXlikaW, hog\ 

kapcVoliVUa alkalmaV kaUbo[ilcVoSoUWoW alaktWVXnk ki. E]]el a V]akiUodalomban eddig 

nem ismerW 6 ~j Yeg\�leWeW illtWoWWXnk elĘ. 

A niWUogpnen keUeV]W�l fXnkcionali]ilW Yeg\�leWek V]inWp]iVphe] elĘV]|U 

V]�kVpg�nk YolW a megfelelĘ noU-V]iUma]pkokUa. E]W a klyUV]pnsav-YinilpV]WeUUel Ypg]ett 

N-demeWile]pV mydoVtWiVin keUeV]W�l pUW�k el, amihe] klyUV]pnVaY-Į-klyUeWilpV]WeU 

UeagenVW haV]nilWXnk. E]]el a mydV]eUUel, jy ho]ammal pV WiV]WaViggal jXWoWWXnk a ktYinW 

kiindXliVi molekXlikho]. 

E]W k|YeWĘen bUymeceWVaY-eWilpV]terrel, illetve etil-akUiliWWal Ypg]eWW N-alkile]pVi 

Ueakciykon keUeV]W�l jXWoWWXnk a meWilpn-, illeWYe eWilpn-htdon keUeV]W�l kaScVolW kaUbo[il-

V]iUma]pkok pV]WeUeihe]. A 3-O-alkil-haSWpn pV]WeUekhe] haVonlyan hidUolt]iVVel n\eUW�k 

a szabad savakat. A 24 elĘilltWoWW Yeg\�leW k|]�l 20-aW a kXWaWycVoSoUWXnk SXblikilW 

elĘV]|U. 

A kibtWyV]eUYakcinik pV a] immXnanaliWikai meghaWiUo]iVokho] felWpWlen�l 

V]�kVpgeV a fXnkcionali]iliVVal elĘilltWoWW haSWpnek kaScVoliVa hoUdy]ymolekXlikho], 

jelen eVeWben fehpUjpkhe]. E]W modelle]endĘ glicin-eWilpV]WeUW YilaV]WoWWXnk, hog\ a 

fehpUjekpmiiban ilWalinoVan haV]nilW kaScVolyV]eUekkel Ypg]eWW UeakciykaW 

WanXlmin\o]]Xk. SajnoV a SUybaUeakciyk nem ho]Wak VikeUW, tg\ alWeUnaWtY megoldiVW 

kelleWW Walilni eUUe a SUoblpmiUa. 

A metilpn-hidaV V]iUma]pkok eVeWpben eg\ lpSpVben leheWeWW megYalyVtWani a 

fXnkcionali]iliVW pV konjXgiciyW. A] tg\ n\eUW N-acetilglicin-haSWpn-eWilpV]WeUek 

hidUolt]iVpYel V]inWpn V]abad kaUbo[ilcVoSoUWoW WaUWalma]y, haSWpn-WtSXV~ Yeg\�leWekhe] 

jutottunk. 

Noha a haSWpn pV fehpUje (aminoVaY) k|]|WWi konjXgiciyW nem WXdWXk megYalyVtWani, 

a] |VV]eV elĘilltWoWW Yeg\�leW V]eUke]eWfeldeUtWpVpW elYpge]W�k, amiYel pUWpkeV adaWbi]iVW 

n\eUW�nk a fXnkcionali]ilW moUfin-V]iUma]pkok VSekWUiliV adaWaiUa YonaWko]yan. A] 
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acetilglicin-V]iUma]pkok eVeWpben WoYibbi leheWĘVpgek ktnilko]nak hoUdo]ymolekXliYal 

Yaly konjXgiciyUa, miYel alkalmaV molekXliknak V]imtWanak V]iliUdfi]iV~ 

fehpUjekaScVoliVi Ueakciykho]. 

Ug\an a dolgo]aW fĘ Wpmija pV cplkiWĦ]pVe ~j WtSXV~ haSWpn molekXlik elĘilltWiVa, 

amikeW immXni]iliVUa leheW felhaV]nilni, nem V]abad fig\elmen ktY�l hag\ni, hog\ a 

Yeg\�leWek WoYibbUa iV a majoU analgeWikXmok cVoSoUWjiba WaUWo]y moUfinV]iUma]pkok. 

Ahogyan azt az iUodalmi iWWekinWpVben a ciano-Yeg\�leWek eVeWpben liWhaWWXk, a niWUogpn 

meWil V]XbV]WiWXenVpnek YilWo]WaWiViYal lpn\egeVen befol\iVolhaWjXk a Yeg\�leWek 

haWiViW. Ëg\ a] ilWalXnk elĘilltWoWW molekXliknil iV V]imtWani kell haWiVbeli YilWo]iVUa, ami 

miaWW a legSoWenVebb V]iUma]pkokaW (noUmoUfin, dihidUonoUmoUfin, noUo[imoUfon, 

noroxikodon) elk�ldW�k in vitro pV in vivo Yi]VgilaWokUa, amik jelenleg is zajlanak. 
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7. gVV]HIRJOaOiV 

A legk�l|nfplpbb V]eUek haV]nilaWa a] embeUiVpggel eg\idĘV. A], hog\ 

WiUVadalmilag miW WaUWXnk mpg elfogadoWWnak, illandyan YilWo]oWW a] pYe]Uedek VoUin, pV 

ez a folyamat mpg naSjainkban iV WaUW (Sl. kannabiV] legali]iliVinak kpUdpVe). Viszont a 

legkomol\abb WiUVadalmi, ga]daVigi pV eg\pni SUoblpmiW oko]y ab~]XVV]eUek, pl�k|n a 

moUfinnal pV heUoinnal YalyV]tnĦleg VoVe fognak a n\XgaWi WtSXV~ WiUVadalmak elfogadott 

UekUeiciyV cpl~ V]eUei k|]p WaUWo]ni. Ennek ellenpUe a kibtWyV]eUkeUeVkedelem YiUigkoUiW 

pli, pV a globali]ilydy YiligXnkban eg\Ue k|nn\ebben pV g\oUVabban leheW ho]]ijXWni 

e]ekhe] a] illegiliV V]eUekhe]. A f�ggĘVpggel k�V]k|dĘk V]imiUa tg\ mpg fonWoVabb 

~jabb alWeUnaWtY WeUiSiik kidolgo]iVa. 

A 2000-eV pYekben ~jUa a WXdomin\oV fig\elem k|]pSSonWjiba keU�lW a miU npg\ 

pYWi]ede megfogalma]ydoWW kibtWyV]eU Yakciniciy kpUdpVe. Riadisul ezek az 

immXnolygiailag akWtY Yeg\�leWek nem cVak a Ypdeke]pV WeUpn mXWaWko]nak tgpUeWeVnek, 

hanem a kibtWyV]eUek biolygiai k|]egbĘl Yaly kYanWiWaWtY meghaWiUo]iViban iV. 

DokWoUi mXnkim VoUin 54 ol\an Yeg\�leWeW illtWoWWXnk elĘ, pV a]onoVtWoWWXk a 

V]eUke]eW�keW, amik a moUfin-haSWpn kXWaWiVokban SoWenciiliV jel|lWek leheWnek kpVĘbbi 

Yi]VgilaWok VoUin (3-O-karboximetil-moUfin, o[imoUfon, nalo[on pV nalWUe[on, illeWYe 

e]ek eWilpV]WeUei; N-karboximetil-, valamint etil-normorfin, dihidronormorfin, norkodein, 

dihidUonoUkodein, noUo[imoUfon, noUo[ikodon pV eWilpV]WeUeik; WoYibbi N-acetilglicin-

normorfin, dihidronormorfin, norkodein, dihidronorkodein, noroximorfon, noroxikodon 

pV mindeg\ik eWilpV]WeUe; Ypge]eW�l N-cianometil- pV eWil-normorfin, norkodein, 

dihidronorkodein, noroximorfon-eWilpnkeWil pV noUo[ikodon-eWilpnkeWil). E]ek k|]�l 44-

eW elVĘkpnW V]inWeWi]ilWXnk, mtg a] 1D pV 2D NMR mpUpVek alaSjin W|UWpnW SonWoV 

aVV]igniciykaW SiU kiYpWelWĘl elWekinWYe magam Ypge]Wem. 

A legnag\obb ab~]XV SoWenciillal Uendelke]Ę V]iUma]pkokaW (noUmoUfin, 

dihidronormorfin, noroximorfon, noroxikodon) biolygiai Yi]VgilaWokUa iV elk�ldW�k, ezek 

az in vitro pV in vivo Yi]VgilaWok jelenleg is tartanak. 

Fontosnak WaUWom megjeg\e]ni, hog\ noha nem a VajiW dokWoUi mXnkimaW kpSe]ik, 

YiV]onW a] inWp]eW�nkben fol\y eg\pb kXWaWiVok keUeWpn bel�l a ciano-Yeg\�leWek 

kiYpWelpYel a] |VV]eV WeUmpk SUoWonilydiVi makUo- pV mikoUillandyiW meghaWiUo]Wik. 

Ezzel az ilWalXnk elĘilltWoWW Yeg\�leWek V]eUYe]eWbeni VoUViUyl pV SH-f�ggĘ 

UpV]ecVkeeloV]liVXkUyl kaShaWXnk fonWoV infoUmiciyW. [69, 70] 
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8. Summary 

Use of the most various substances is as old as mankind. The judgement of society 

is continuously changing about what is illicit and nowdays the question of legalization is 

more actual than ever (eg. cannabis). However legalizing morphine or heroin for 

recreational use in Western cultures is very unlikely, as these subtances cause the most 

harm in every aspect of life (social, economical, individual). Despite of these the golden 

age of drug trafficking is already present because of our globalizing world. Buy and sell 

is easier, faster and more secure than ever in history. Thus helping the drug addicts with 

new possibility of therapies is a major task. 

The four decades old concept of drug vaccination has gained scientific spotlight in 

the 2000s again. The immunological active molecules have proved their ability to fight 

against drug abuse and in addition they can be used for quantitatve determination of 

illegal subtances in biological samples. 

During my PhD work 54 moleculs were synthesized and characterized, which could 

be proven as potential morphine hapten derivatives during in vitro and in vivo 

experiments (3-O-carboxymethyl-moUShine, o[\moUShone, nalo[one pV nalWUe[one, and 

their ethyl esters; N-carboxymethyl-, and ethyl-normorphine, dihydronormorphine, 

norcodeine, dihydronorcodeine, noroxymorphone, noroxycodone and their ethyl ester 

derivatives; N-acetylglycine- normorphine, dihydronormorphine, norcodeine, 

dihydronorcodeine, noroxymorphone, noroxycodone and their ethyl esters; N-

cyanomethyl- and ethyl- normorphine, norcodeine, dihydronorcodeine, noroxymorphone 

ethylene ketal, noroxycodone ethylene ketal). 44 of these were synthesized and the exact 

structures were determined for almost all of them for the first time using 1D and 2D NMR 

measurements. 

The in vitro and in vivo tests of the compounds with the highest abuse potential 

(normorphine, dihydronormorphine, noroxymorphone, noroxycodone) are in progress.  

I would like to mention that although determining the protonation macro- and 

microconstants was not part of my PhD work, these physicochemical parameters were 

measured by my colleagues. Thus gaining information about the fate in human body and 

the pH dependent distribution of our sythesized compounds is also possible. [69, 70] 

  

DOI:10.14753/SE.2022.2588



 

97 
 

9. IURdaORPMHJ\]pN 

[1] Olson ME, Eubanks LM, Janda KD. (2019) Chemical Interventions for the Opioid 

Crisis: Key Advances and Remaining Challenges. J. Am. Chem. Soc., 141: 1798-1806. 

[2] HoV]Wafi S. (2011) A heUoin addikciy. AcWa PhaUmaceXWica HXngaUica, 81: 173-

184. 

[3] UNODC. World Drug RepoUW 2020. ElpUheWĘ online: 

https://www.unodc.org/wdr2020/ (XWolVy megWekinWpV 2021.02.25.) 

[4] Kabay J. (1932) Process for obtaining opium alkaloids from dried poppy straw. 

US Patent 2,009,181 

[5] S]iV] G\, TakicVnp NoYik K, F�l|S F, NoV]il B. OSioid analgeWikXmok pV 

anWagoniVWiik. In: F�l|S F, NoV]il B, S]iV] G\, TakicVnp NoYik K (V]eUk.), 

G\yg\V]eUpV]i kpmia. SemelZeiV Kiady, BXdaSeVW, 2010: 177-196. 

[6] F�UVW ZV. OSioid agoniVWik pV oSioid anWagoniVWik. KibtWyV]eU-ab~]XV. elYe]eWi 

szerek. In: Gyires K, F�UVW ZV (V]eUk.), A faUmakolygia alaSjai. Medicina K|n\Ykiady 

Zrt., Budapest, 2011: 472-549. 

[7] K|WeleV I. (2018) KibtWyV]eU- pV eg\pb f�ggĘVpgek kialakXliVa pV ke]elpVi 

VWUaWpgiii. G\yg\V]eUpV]eW, 62: 726-734. 

[8] American Psychiatric Association (szerk.) Diagnostic and Statistical Manual of 

Mental Disorders, Fifth Edition. Arlington, VA, American Psychiatric Association, 2013. 

[9] HoV]Wafi S, F�UVW ZV. (2014) A heUoinaddikciy g\yg\tWiVa. NeXUoSV\cho-

faUmacologia HXngaUica, XVI. pYf. 3. V]im 

[10] S]endUei K, Nag\ G. (2004) DUogfog\aV]WiV pV ke]elpVe. FaUmakoWeUiSia. 4. UpV]. 

ImmXnolygiai eV]k|]|k ± ~j WeUiSiiV leheWĘVpgek a dUogf�ggĘk ke]elpVpben? 

G\yg\V]eUpV]eW, 48: 531-542. 

[11] Kinsey B. (2014) Vaccines against drugs of abuse: Where are we now? Adv. 

Vaccines, 2: 106-117. 

[12] Torres O, Alving C, Jacobson A, Rice K, Matyas G. Practical Considerations for 

the Development of Vaccines Against Drugs of Abuse. In: Montoya ID (szerk.), 

Biologics to Treat Substance Use Disorders: Vaccines, Monoclonal Antibodies, and 

Enzymes. Springer International Publishing: Cham, Switzerland, 2016: 397±424.  

DOI:10.14753/SE.2022.2588



 

98 
 

[13] Bremer PT, Schlosburg JE, Banks ML, Steele FF, Zhou B, Poklis JL, Janda KD. 

(2017) Development of a Clinically Viable Heroin Vaccine. J. Am. Chem. Soc., 139: 

8601-8611.  

[14] Anton B, Salazar A, Flores A, Matus M, Marin R, Hernandez JA, Leff P. (2009) 

Vaccines against morphine/heroin and its use as effective medicatio for preventing 

relapse to opiate addictive behaviors. Human Vaccines, 5: 214-229. 

[15] Bonese K, Wainer BH, Fitch FW, Rothberg RM. (1974) Changes in self-

administration by a Rhesus monkey after morphine immunization. Nature, 252: 708-710. 

[16] Landsteiner K, Jacobs J. (1935) Studies on the sensitization of animals with 

simple chemical compounds. J. Exp. Med., 61: 643-656. 

[17] MaUc]al G, Bali]V A, S]Ęke e. To[ikXV n|Ypn\i Yeg\�leWek, n|Ypn\i mpUge]pVek. 

In: S]Ęke e. (V]eUk.), G\yg\n|Ypn\WĘl a g\yg\tWiVig. SemmelZeiV Kiady, BXdaSeVW, 

2019: 486. 

[18] Rubio L, Lores M, Garcia-Jares C. (2020) Monitoring of Natural Pigments in 

Henna and Jagua Tattoos for Fake Detection, Cosmetics, 7: 74. 

[19] Britannica, The Editors of Encyclopaedia. "Hapten". Encyclopedia Britannica, 21 

NoY. 2018, hWWSV://ZZZ.bUiWannica.com/Vcience/haSWen. (ho]]ifpUYe 2021.06.24.) 

[20] MoUYa\ J, TyWh D. (1977) G\yg\V]eUek radio-immunanalitikai (RIA) 

meghaWiUo]iVa. G\yg\V]eUpV]eW, 21: 131-137. 

[21] TyWh G. (1982) A] immXnanaliWika koUV]eUĦ mydV]eUei. Mag\aU KpmikXVok 

Lapja, 37: 549-557. 

[22] MoUYa\ J, NpmeWh P. (1981) G\yg\V]eUek en]im-immun-analt]iVe (EIA). 

G\yg\V]eUpV]eW, 25: 401-408. 

[23] Ekins R. (1985) Roles of serum thyroxine-binding proteins and maternal thyroid 

hormones in fetal development. Lancet, 1: 1129-1132. 

[24] Spector S, Parker C. (1974) Opioid alkaloid specific antibodies. US Patent 

3,822,245 

[25] Spector S, Parker CW. (1970) Morphine : Radioimmunoassay. Science, 168: 

1347-1348. 

[26] Rubinstein KE, Ullman EF. (1980) Inhibitable enzyme amplification assay. USA 

Patent 4,203,802 

DOI:10.14753/SE.2022.2588



 

99 
 

[27] Buechler KF. (1997) Opiate derivatives and protein and polypeptide opiate 

derivative conjugates and labels. US Patent 5,610,283 

[28] Heiman DF, Raden DS, Dubler RE. (1986) Immunoassay for opiate alkaloids and 

their metabolites, tracers, immunogens and antibodies. US Patent 4,939,264 

[29] Schneider RS. (1975) Normorphine derivatives bonded to proteins. USA Patent 

3,884,898 

[30] Gintzler AR, Mohacsi E, Spector S. (1976) Radioimmunoassay for the 

simultaneous determination of morphine and codeine. Eur. J. Pharmacology, 38: 149-

156. 

[31] Findlay JWA, Butz RF, Jones EC. (1981) Relationships between immunogen 

structure and antisera specifity in  the narcotic alkaloid series. Clinical Chemistry, 27: 

1524-1535. 

[32] Findlay JWA, Butz RF, Welch RM. (1976) A codeine radioimmunoassay 

exhibiting insignificant cross-reactivity with morphine. Life Sciences, 19: 389-394. 

[33] Herndon BL, Paull K, Ringle DA. (1976) Comparison of immunogenicity of 

opiates bound to protein at different sites on  the molecule: N-carboxy morphine-BSA. 

Pharmacol. Research Communications, 8: 325-335. 

[34] Morris B, Robinson J, Piall E, Aherne G, Marks V. (1975) Development of 

radioimmunoassay for morphine having minimal cross-reactivity with codeine. J. 

Endocrinology, 64: 6-7. 

[35] Metcalf MD, Aceto MD, Harris LS, Woods JH, Traynor JR, Coop A, May EL. 

(2008) The influence of esters and carboxylic acids as the N-substituent of opioids. Part 

1: Benzomorphans. Bioorg. Medicinal Chemistry, 16 869-873. 

[36] Wainer BH, Fitch FW, Rothberg RM, Fried J. (1972) Morphine-3-succinyl-

bovine serum albumin: an immunogenic hapten-protein conjugate. Science, 176: 1143-

1145. 

[37] Wainer BH, Fitch FW, Rothberg RM, Fried J. (1972) The structure of morphine 

monohemisuccinate. Science, 178: 647-648. 

[38] Wainer BH, Fitch FW, Fried J, Rothberg RM. (1973) Measurement of the 

specifities of antibodies to morphine-6-hemisuccinyl-BSA by competitive inhibition of 
14C-morphine binding. J. Immunol., 110: 667-673. 

DOI:10.14753/SE.2022.2588



 

100 
 

[39] Wainer BH, Fitch FW, Fried J, Rothberg RM. (1974) Immunochemical studies of 

opioids: Specificities of antibodies against of codeine and hydromorphone. Clinical 

Immunology and Immunopathology, 3: 155-170. 

[40] Simon EJ, Dole W, Hiller J. (1972) Coupling of a new active morphine derivative 

to sepharose for affinity chromatography. Proc. Natl. Acad. Sci. USA, 69: 1835-1837. 

[41] Jacobson AE, Rice KC, Reden J, Lupinacci L, Brossi A, Streaty RA, Klee WA. 

(1979) Paradoxical effects of N-cyanoalkyl substituents upon the activities of several 

classes of opioids. J. Med. Chem., 22: 328-331. 

[42] May EL, Jacobson AE, Mattson MV, Traynor JR, Woods JH, Harris LS, Bowman 

ER, Aceto MD. (2000) Synthesis and in vitro and in vivo activity of (-)-(1R, 5R, 9R)- and 

(+)-(1S, 5S, 9S)-N-alkenyl-, N-alkynyl-, and N-cyanoalkyl-5,9-dimethyl-2¶-hydroxy-

6,7-benzomorphan homologues. J. Med. Chem., 43: 5030-5036. 

[43] Beike J, BlaVchke G, MeUW] A, K|hleU H, BUinkmann B. (1998) A VSecific 

immunoassay for the determination of morphine and its glucuronides in human blood. 

Int. J. Legal. Med., 112: 8-14. 

[44] Pravetoni M, Le Naour M, Harmon TM, Tucker AM, Portoghese PS, Pentel PR. 

(2012) An oxycodone conjugate vaccine elicits drug-specific antibodies that reduce 

oxycodone distribution to brain and hot-plate analgesia. J. Pharmacol. Exp. Ther., 341: 

225-232. 

[45] Pravetoni M, Raleigh MD, Le Naour M, Tucker AM, Harmon TM, Jones JM, 

Birnbaum AK, Portoghese PS, Pentel PR. (2012) Co-administration of morphine and 

oxycodone vaccines reduces the distribution of 6-monoacetylmorphine and oxycodone to 

brain in rats. Vaccine, 30: 4617-4624. 

[46] Pravetoni M, Le Naour M, Tucker AM, Hawley TM, Portoghese PS, Pentel PR. 

(2013) Reduced antinociception of opioids in rats and mice by vaccination with 

immunogens containing oxycodone and hydrocodone haptens. J. Med. Chem., 56: 915-

923. 

[47] Anton B, Leff P. (2006) A novel bivalent morphine/heroin vaccine that prevents 

relapse to heroin addiction in rodents. Vaccine, 24: 3232-3240. 

[48] Stowe GN, Vendruscolo LF, Edwards S, Schlosburg JE, Misra KK, Schulteis G, 

Mayorov AV, Zakhari JS, Koob GF, Janda KD. (2011) A vaccine strategy that induces 

protective immunity against heroin. J. Med. Chem., 54: 5195-5204. 

DOI:10.14753/SE.2022.2588



 

101 
 

[49] Stowe GN, Schlosburg JE, Vendruscolo LF, Edwards S, Misra KK, Schulteis G, 

Zakhari JS, Koob GF, Janda KD. (2011) Developing a vaccine against multiple 

psychoactive targets: A case study of heroin. CNS & Neurological disorders- Drug 

Targets, 10: 865-875. 

[50] Schlosburg JE, Vendruscolo LF, Bremer PT, Lockner JW, Wade CL, Nunes 

AAK, Stowe GN, Edwards S, Janda KD, Koob GF. (2013) Dynamic vaccine blocks 

relapse to compulsive intake of heroin. Proc. Natl. Acad. Sci. USA, 110: 9036-9041. 

[51] Bremer PT, Janda KT. (2012) Investigating the effects of a hydrolytically stable 

hapten and a Th1 adjuvant on heroin vaccine performance. J. Med. Chem., 55: 10776-

10780. 

[52] Li F, Cheng K, Antoline JFG, Iyer MR, Matyas GR, Torres OB, Jalah R, Beck Z, 

Alving CR, Parrish DA, Deschamps JR, Jacobson AE, Rice KC. (2014) Synthesis and 

immunological effects of heroin vaccines. Org. Biomol. Chem., 12: 7211-7232. 

[53] Matyas G, Mayorov AV, Rice KC, Jacobson AE, Cheng K, Iyer MR, Li F, Beck 

Z, Janda KD, Alving CR. (2013) Liposomes containing monophosphoryl lipid A: A 

potent adjuvant system for inducing antibodies to heroin hapten analogs. Vaccine, 31: 

2802-2810. 

[54] Matyas G, Rice KC, Cheng K, Li F, Antoline JFG, Iyer MR, Jacobson AE, 

Mayorov AV, Beck Z, Torres OB, Alving CR. (2014) Facial recognition of herin vaccine 

opiates : Type 1 cross-reactivities of antibodies induced by hydrolytically stable haptenic 

surrogates of heroin, 6-acetylmorphine, and morphine. Vaccine, 32: 1473-1479. 

[55] Torres OB, Jalah R, Rice KC, Li F, Antoline JFG, Iyer MR, Jacobson AE, 

Boutaghou MN, Alving CR, Matyas GR. (2014) Characterization and optimization of 

heroin hapten ± BSA conjugates : Method development for the synthesis of reproducible 

hapten-based vaccines. Anal. Bioanal. Chem., 406: 5927-5937. 

[56] Olofson RA, Martz JT, Senet JP, Piteau M, Malfroot T. (1984) A new reagent for 

the selective high yield N-dealkylation of tertiary amines: Improved synthesis of 

naltrexone and nalbuphine. J. Org. Chem., 49: 2081-2082. 

[57] Ninan A, Sainsbury M. (1992) An improved synthesis of noroxymorphone. 

Tetrahedron, 48: 6709-6716.  

[58] Olofson RA, Schnur RC, Bunes LA. (1975) N-Dealkylation of tertiary amines. 

US Patent 3 905 981 

DOI:10.14753/SE.2022.2588



 

102 
 

[59] Olofson RA, Pepe JP. (1979) N-dealkylation of N-alkyl-14-hydroxymorphinans 

and derivatives thereof. US 4 141 897 

[60] Olofson RA, Pepe JP. (1979) N-alkyl-14-hydroxymorphinans and derivatives. US 

4 161 597 

[61] Blumberg H, Pachter IJ, Matossian Z. (1967) 14-Hydroxydihydronormorphinone 

derivatives. US 3 332 950 

[62] Thavaneswaran S, McCamley K, Scammells PJ. (2006) N-Demethylation of 

Alkaloids. Nat. Prod. Comm., 10: 885-897. 

[63] HoV]Wafi S, BeUpn\i S, TyWh G, MakleiW S. (1992) MoUShine AlkaloidV PaUW 114. A 

Stereohomogenous Synthesis of N-Demethyl-N-Substituted-14-

Hydroxydihydromorphines. Monatsh. Chem., 123: 435-441. 

[64] Hosztafi S, Simon C, Makleit S. (1992) Synthesis of N-Demethyl-N-Substituted 

Dihydroisomorphine and Dihydroisocodeine Derivatives. Synth. Commun. 22: 1673-

1682. 

[65] TyWh G, gWY|V F, HoV]Wafi S. (1993) Tritium Labelling of Naltrindole, a G-Receptor-

Selective Opioid Antagonist via 1-Bromonaltrexone. Helv. Chim. Acta, 76: 2274-2278. 

[66] Olofson RA, Schnur RC, Bunes L, Pepe JP. (1977) Selective N-dealkylation of 

tertiary amines with ninyl chloroformate: an improved synthesis of naloxone. 

Tetrahedron Lett., 18: 1567-1570. 

[67] Olofson RA, Schnur RC. (1977) Value of the ninyloxycarbonyl unit in hydroxyl 

protection: application to the synthesis of nalorphine. Tetrahedron Lett. 18: 1571-1574. 

[68] Olofson RA, Pepe JP. (1977) An efficient synthesis of N-

cyclobutylmethylnoroxymorphone from thebaine. Tetrahedron Lett. 18: 1575-1578. 

[69] K|WeleV I, Ma]ik K, TyWh G, TĦ] B, HoV]Wafi S. (2020) Synthesis of Potential 

Haptens with Morphine Skeleton and Determination of Protonation Constants. 

Molecules, 17: 4009. 

[70] K|WeleV I, Ma]ik K, TyWh G, HoUYiWh P, KiVV E, TĦ] B, HoV]Wafi S. (2021) 

Synthesis of 3-O-Carboxyalkyl Morphine Derivatives and Characterization of Their 

Acid-Base Properties. Chem. Biodiversity, 18: e2100135 

  

DOI:10.14753/SE.2022.2588



 

103 
 

10. SaMiW SXbOLNicLyN MHJ\]pNH 

K|WHOHV I, Ma]ik K, TyWh G, HoUYiWh P, KiVV E, TĦ] B, HoV]Wafi S. (2021) Synthesis of 

3-O-Carboxyalkyl Morphine Derivatives and Characterization of Their Acid-Base 

Properties. Chem. Biodiversity, 18: e2100135 

K|WHOHV I, Ma]ik K, TyWh G, TĦ] B, HoV]Wafi S. (2020) Synthesis of Potential Haptens 

with Morphine Skeleton and Determination of Protonation Constants. Molecules, 17: 

4009. 

K|WHOHV I, Hosztafi S. (2019) Vaccines against Drug Abuse: Morphine-Hapten Design 

and Synthesis. Proceedings, 41: 48. 

K|WHOHV I. (2018) KibtWyV]eU- pV eg\pb f�ggĘVpgek kialakXliVa pV ke]elpVi VWUaWpgiii. 

G\yg\V]eUpV]eW, 62: 726-734. 

 

A dokWoUi diVV]eUWiciyho] nem kaScVolydy eg\pb k|]lempn\ek 

FejĘV I, TyWh G, ViUnai B, S]aby ZI, K|WHOHV I, Malanga M, Bpni S]. (2021) 

Enantioseparation of solriamfetol and its major impurity phenylalaninol by capillary 

electrophoresis using sulfated gamma cyclodextrin. Electrophoresis, 0: 1-8. 

K|WHOHV I, Foroughbakhshfasaei M, Doby M, Èdim M, Boldi]ViU I; S]aby ZI, TyWh G. 

(2020) Determination of the Enantiomeric Purity of Solriamfetol by High-Performance 

Liquid Chromatography in Polar Organic Mode Using Polysaccharide-Type Chiral 

Stationary Phases. Chromatographia, 83: 909-913. 

  

DOI:10.14753/SE.2022.2588



 

104 
 

11. K|V]|QHWQ\LOYiQtWiV 

K|V]|neWeW V]eUeWnpk mondani WpmaYe]eWĘmnek, DU. HoV]Wafi SindoUnak, hog\ 

Ypgig VegtWeWWe mXnkimaW, ke]dYe a TDK-val, folyWaWYa a V]akdolgo]aW kpV]tWpVpYel, most 

pedig a dokWoUi diVV]eUWiciyYal. A WimogaWiVinak hila t]eltWĘW kaShaWWam a moUfin-kpmia 

YpgWelennek WĦnĘ Yiligiba, aminek hiheWeWlen menn\iVpgĦ WXdiVVal Uendelke]Ę 

szakembere. 

S]eUeWnpm k|V]|neWemeW kifeje]ni a G\yg\V]eUpV]i Kpmiai InWp]eW |VV]eV 

mXnkaWiUVinak. S]tYem V]eUinW eg\eVpYel kiemelnpk mindenkiW, de fplĘ, hog\ hoVV]abb 

lenne, minW a dokWoUi diVV]eUWiciym egpV]e. Ëg\ mindenkinek V]yl, mikoU hiliW adok a 

szakmai, szellemi, lelki pV mindennaSi WimogaWiVpUW. 

K|V]|neW illeWi meg V]�leimeW, hog\ neYelpV�k, VegtWVpg�k pV WimogaWiVXk UpYpn 

a]]i YilhaWWam, pV oWW WaUWhaWok a] pleWben, aki pV ahol Yag\ok. Eg\ egpV] pleW iV keYpV 

lenne Ui, hog\ minde]W meghililjam, pV YiV]ono]]am nekik. 

K|V]|neWWel WaUWo]om feleVpgemnek, hog\ ahog\an a] pleW�nk minden WeU�leWpn pV 

SillanaWiban, ~g\ e]en a V]akaV]on iV Ypgig Yelem YolW pV Uend�leWlen�l WimogaWoWW. A 

YpgeUedmpn\ leheW, hog\ a] en\pm, de a mXnka moVW iV, minW mindig k|]|V. Eg\ ~jabb 

feje]eW ]iUXl le pleW�nk Uegpn\pben, pV ktYincVian YiUom a k|YeWke]ĘW. 

Vpge]eW�l Sedig V]eUeWnpm nag\mamim emlpkpnek ajinlani a diVV]eUWiciymaW. 

K|V]|n|k mindenW, Babi mama! 
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