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Bucokara xonmentpanmuss Ha aktuBHH (Qopmm Ha kucinopona (ROS) mHapymasa
CBHILECTBYBAILIOTO XOMEOCTATUYHO PAaBHOBECHE B KIJIETKUTE U BOJAM JI0 OKCHAATHBEH CTpec,
KONTO MHHLIMUpA JUMHUIHA MEPOKCUAANUs U o0pa3yBaHE HA ChEIAWHEHHS C MYTareHHH U
KaHIleporeHHH cBoiicTBa. [IpunaraHeTo Ha aHTHOKCHAAHTH € BOJEIIA CTpaTerus 3a
MIPEBEHIUS U JICYCHHE Ha 3a00JsBaHM, CBbP3aHH C MPOLIECUTE HAa OKcuaaTtuBeH ctpec. OT
Jpyra cTpaHa, aHTUTYyOyJIMHOBUTE JIEKapCTBa ca MOKa3aly 3HAUUTEIIHHU MOJI3U 32 OHKOOOIHUTE.
MyaTH(YHKIMOHAIHHA JEeKApPCTBa, KOUTO E€IHOBPEMEHHO aTaKyBaT DPa3UYHU CUTHAIHU
IbTUIA HA PAKOBUTE KIETKM Ouxa HMand mo-BucoKa edektuBHOCT. I[loHacTosiem
MPEUMYIIECTBEHO CE€ M3MOJI3BAa HOB IOJAXOJ 3a JICKApPCTBEH IU3aiiH, KOMOWHapaml JBa WM
MOBEYEe pa3IMyHU aKTUBHU (PparMeHTH B elHa MoJiekyna. [Ipu Ta3u cTparterus, Bcska 4acT Ha
JUTaH/a € IPOeKTHpaHa Taka, 4e Jja Ce CBbP3Ba CaMOCTOSTEIIHO C IBE PA3TUYHU OMOJIOTUYHU
MumieHd. Pa3paOoTBaHeTo Ha XHWTOBU apXUTEKTypU C MHOTOCTPAHHO MIPOsBsIBaIlla ce
(hapMakoJIIOTHYHA aKTUBHOCT, YMATO MHUIICHA ca caMO OBpP30 M OE3KOHTPOJIHO JCISIIUTE Ce
KJIETKH ¥ KOWUTO CBHIUIEBPEMEHHO IMpOSIBIBAT AHTHUOKCUIAHTHHU CBOICTBa OM MpeAmnasuio
THKAHUTE OT pa3BUTHE HAa MYTAIMOHHU IMPOIECH B MECTara Ha XPOHUYHO BB3MAICHUE
MIpe/ICTaBIsIBa M3KIIOUYUTEICH uHTepec. MonekyiHu (parMeHTH Kato OSeH3MMUIA30JI0BUS U
WHJIOJIOBUS XETEPOIMKIIN, KAaKTO W XHIPAa30HOBA Ipyla y4acTBaT B CTPYKTypara Ha peIuia
ChEIIMHEHUS, MPHUTEKABAll AaHTUTYMOpPHAa M AHTHOKCHUIAHTHA akTUBHOCT. ClenoBaTesrHO
TAXHOTO ChYeTaHWEe OM MOTJIO Ja JOBEJE 10 MOTCHIMAIHU MYJITH-TapreT JIeKapcTBa C IO-
BHCOKa aKTUBHOCT. V35ICHSIBAaHETO HA MEXaHU3MHUTE Ha IEUCTBUE € ChUIECTBEHO 32 [10-100pOTO
pa3bupaHe Ha MPOSIBEHUTE TEPANICBTHYHH €(EKTH Ha MOJIEKYJTHO HHBO M YCTAHOBSIBAHETO Ha
Bpb3KaTa CTPYKTypa-aKTUBHOCT.

OcBeH TOBa (PaKTHT, Y€ TYMOPHUTE CE XaPaKTEPU3UPAT C XUTIOKCUYHH YCIOBUS, TPEIOCTABS
7100pa BB3MOXHOCT 3a HAaCOYEHa Teparus 4pe3 paspaboTBaHe Ha npeiekapcTa (prodrugs),
KOUTO Jla c€ METaboNMU3upaT B IUTOTOKCUYHU ChEIMHEHMS CaMO B XMIIOKCHIHUTE KIIETKH.
HutpoOen3nmuiazonoBuTe MpoON3BOIHH IMPUTEkKABAT 0OEIIaBaIl MOTEHITAI 3a pa3paboTBaHe
Ha THPIALM OMOpENyKIMs MPOTHMBOPAKOBU JIEKAPCTBEHU CpelicTBA. ToBa HM MOTHBHpaA Ja
MOJyYUM CepHsi HUTPOOCH3MMHUAA30J0BU MPOHM3BOJHU C TOTCHIIMAIHO TMPHJIOKEHHE B
IIPOTHBOPAKOBAaTa Tepanus U Jia U3cieBaMe MOJIEKYJIHAaTa UM CTPYKTYpa, IPEBPBIIAHETO UM
B MHOHHM W PaJUKal aHUOHHU TPOIYKTH C €KCIIEPUMEHTAIHHU CIIEKTPOCKOIICKH M KBaHTOBO-
XUMHYHU METOJIH.

Moxe na ce 0000mu, ye MpOEKThT Oe€lle HacOYeH KbM CHUHTE3 Ha HE3aMECTCHH U
HUTPO3aMECTEHH MPOM3BOJHU Ha OEH3MMHUAA30JITHA30JI0HA, KAaKTO M Cepusi OT HSIKOJIKO
WHJIOJIOBH TIPOM3BOJTHH, CBHABPXKAIIK XHIPA30HOBH (parMeHTH Karo TOTEHIMATHU
OMOJIOTUYHO AaKTHBHU CHEJUHEHHS M TIXHOTO OXapaKTePU3UpaHE C EIEKTPOXUMHUYHH,
CTIEKTpAJIHU, KAaKTO W KBAHTOBO-XMMHYHH METOAM. 3a OCBIUIECTBABAaHE Ha TPOEKTa Osxa
(bopMyIHpaHH CIETHUTE HEJH H 3a1a4H:

1. CunHTe3 Ha cepusi HHUTPO3aMECTEHH M HE3aMECTEHH OCH3MMHIIA30JITHA30JI0HOBH
MIPOU3BOIHU

2. CuHTE3 Ha cepus WHIOJIOBH MTPOU3BOIHH, ChABPIKAIIN XUAPA30HOBU (ParMeHTH.

3. OxapakTepusupaHe Ha CTpyKTypara Ha HoBuUTe cheauHeHus ¢ UY u SIMP-

CTHEKTPOCKOITHUS

4. EnekTpoXMMHUYHO TeHEpHUpaHE Ha aHWOH paaukai IN Situ Ha HUTPO MPOM3BOJIHUTE B

cnenuanaa MY xroBeTa U CIIEKTPOCKOIICKO W3CIIeIBaHE Ha MPOIYKTHTE OT PEAYKIUSTA.




5. KBaHTOBO-XMMUYHH U3UYUCIEHUS 3a YCTaHOBABAHC Ha MOJICKYJIHATA TCOMCTPUA U Haii-
BEPOATHUTE MEXaHU3MH Ha PauKaj-yJaBsHE.
PaGoTrHa nporpama u npeaBuieHH J1eifHOCTH:
1. CuHTe3 HA cepusi HUTPO3aMeCTEHH M He3aMeCTeHH OeH3MMHUIA30JITHA30JI0HOBH
NPOU3BOHU.

7-8 0 918 0O

Cxema 1. CunTe3 Ha THa30J00CH3MMUIA30I0HU. PeareHTn u ycnosus Ha peakiums: a) EtOH, KOH, CS;,
kurneHe; b) xnoporerna k-va, EtOH, kunewe; C) oneteH aHXuApUI, CyX MUPUANH, KulieHe () nUOepuan,
XHJPOKCH M METOKCH 3aMecTeHH OeH3anaexuau, abc EtOH

2. Cunre3s Ha Ccepud UHAOJOBHU ITPOU3BOAHHU, CHABbPKAIIU XHAPA30HOBHA (bparMeHTn.
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Cxema 2. CuHTe3 Ha WHJOJOBH XHUIPA30HU. PeareHTH M yCIOBUS Ha peakiys: a) THOHWI XJIOPH]I, METaHOI,
b) xunpasun xunpar, EtOH, kumene; C) XuApOKCH 1 METOKCH 3aMeCcTeHH Oensannexuau, abc EtOH
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3. Oxapaxkrepu3upaHe Ha CTPyKTypara Ha HoBuUTe cbhbeauHeHusi ¢ U4 u AMP-
CHEKTPOCKOMHUS
HoBononyuenure cbequHeHuss Aa ObaaT H30JMpaHU, MPEUYUCTBAHU UPE3 MOAXOJSALIU
MeTou (MpeKpUucTaIn3aius, KoJoHHa XpomaTtorpadus) U UASHTU(DUIIMPAHU C TIOMOIITa Ha
1Y, 'H- u 3C-SIMP cniekTpanau MeTO/1, eJIeMEHTEH aHaIN3 UM MACCIEKTPOMETPHS.

4. EJeKTpOXMMHMYHO reHepupaHe HA AHMOH PAJAMKAJ in Situ HA HUTPO NPOU3BOJHUTE

B cnenuajHa MY KoBeTa M CHEKTPOCKOINCKO H3cjeJIBAaHe HA NMPOJYKTUTE OT

PeAYKIMATA.
EnextpoxuMmuunaTta peaykuust aa ce mnposene in situ B MY kroBerata B pa3TBOPHUTEN
JeyTepupaH JIUMETHICYI(POKCHA, B TNPUCHCTBUE Ha TeTpaOyTHIAaMOHMEB OpOMHUI KarTo
€JIEKTPOJINTHA coJI. B X0/1a Ha ekcriepuMeHTa, peyKIUsITa Ha CheIMHEHUsATA J1a ce pociesiBa
MIpU MpUJIaraHe Ha eJIeKTPUYEH TOK U u3MepBane Ha MY cnekTpu npe3 ornpeneneHn HHTepBaIn
ot Bpeme. OOparuMocTTa Ha peayKiusaTa na ObJe OoXapaKTepu3upaHa upe3 OoOpbhIaHe Ha
MIOJIAPUTETA HA EJIEKTPOINUTE U U3MEPBaHE Ha HOBa cepust oT MY cniekTpu.

5. KBaHTOBO-XMMMYHM M34HC/ICHHS 32 YCTAHOBSIBAHE HA MOJIEKYJIHATA reoMeTpHsl.
[Ipennovyerenara koHpopMmanus, IbDKMHM Ha BpPB3KHM, BB3MOXKHU CTEPEOHM30MEpPH,
TaBTOMEPHU W aHHUOHHM (OPMH, paslpejesieHHe Ha 3apsauTe, CIOMHOBAaTa IUTBTHOCT IO
MOJIEKYJTHH (PparMeHTH W JAPYTH EJIEKTPOHHH XapaKTEPUCTHKH, MOKA3BaIlM CKIOHHOCTA 3a
IpUeMaHe Ha eJIeKTPOH U TpeBpblllaHe B paguKal-aHHUOHH, PEaKTUBOCIOCOOHOCTTa U
CTa0MJIHOCTTa Ha CHOTBETHHUTE PaJMKalI-aHUOHHU Ie ObJaT HM3CIEABAHU UYpe3 TEOPETUUYHU
npecmsitanud. llle Opgar omnpeneneHH ChHIIO Taka MOJIEKYJIHHM JECKPUIITOPU KaTo
JTUMO(QUIHOCT, MOJIEKYJIEH 00eM, T'bBKaBOCT Ha MOJIEKYJIUTE U JIp., Bb3 OCHOBA Ha KOUTO MOKE
Jla ce HAIpaBH MpeaBapHUTeNHA OIlEHKAa Ha OMOHAJIMYHOCTTAa M JIEKApCTBEHOTO MOA00He Ha
HOBOCHHTE3UPAHUTE ChEANHEHHUS.




Pezynmamu u oocvacoane (0o 10 cmp.)

BBB BTOpUS eTan Ha MPOEKTA, B ChOTBETCTBHUE C TIJIaHA 33 U3IIBIHCHUS HA TIOCTABEHUTE LIETH U
3a1aun, Osxa CHHTE3WPAaHU IUIAHUPAHUTE THA30J00CH3MMHUIA30JI0HOBH IPOU3BOIHHU UpPE3
MHOTOETarneH cuaTe3. [IbpBoHavanHo Oemie cuHTe3npaH (S-HUTPO-)2-MepPKanTOOSH3NMHUIA30IT
IIpH peakiys Ha o-(heHWICHANaMUH U KaJHeB KCAaHTOTCHAT, IMOJIYYeH i1 Situ B peaKllMOHHATA
cmec. llomyyenusar wmepkanToOeH3UMHA30J1 Oemie BIOKEH B CJEIBAIlMsA eTalm  Ha
B3aMMOJICHCTBHE C XJIOPOIETHA KUCEIIMHA 32 MMOJIyYaBaHETO Ha OCH3MMHUIA30JIMII THOOIICHTA
kucenuHa. [Ipy KWmeHe C ONETeH aHXHWIPHUA B cpela OT CyX NUpHIWH Oerie mpoBeacHa
[UKJIM3AIKATA 10 THA30JI00CH3UMHUIa3051, KOWTO ydacTBa B KOHIeH3alus 1o KHOBEHaremn cbe
cepusi XHJIPOKCH U METOKCH ChAbpxkamu OeHzamaexuau. [lo Ta3um CHHTETHYHA CXema ca
noiydyeHn o6mo 10 cheauHEHHs, TOJIOBHHATA OT KOUTO HE3aMECTCHHM OCH3MMUIA30JIH, a
Jpyrara TIOJOBHHA, CBABPKAIIM HUTPO Tpyna B 5-Ta MO3UIUS HAa OCH3UMHUIA30JIOBUS
XETEPOIUKBII.

PaGorara mo BTopaTa LeneBa cepusi CbEAMHEHUs, NMPOU3BOAHM HA MHJOJA, 3all0OYyHa C
ecrepudurpane Ha MHAON-3-0I€THA K-HA C THOHWJIXJOpHUI W MeTaHoi. Ha cnenBam eram
ChEJMHEHUETO Oelle MOAI0KEHO Ha XHUJPAa3HHONIN3a ¢ XUAPA3UH XUApAT JI0 MOJyyaBaHe Ha
Xujapa3uja, KOMTO Ha CBOM pel pearupa CbC cCblaTa cepusi OT XHMJIOKCM U METOKCHU
OeH3anznexuau B abcomoTeH EtaHon 10 nmosyyaBaHe Ha KpalHUTE XUAPA30HOBH MPOU3BOIHH.
CepusiTa Oelie pa3lmiupeHa 1 BMECTO IJIaHUPAHUTE NET KpailHU NpOAYKTa, 0siXxa CUHTE3UpaHU
OCEM.

Wmaiiky npeaBul Bb3MOKHOCTTA 32 aKTUBALMs Ha HUTPOTHA30100€H3UMUIA30JI0BOTO PO
ype3 OMOpeayKLMs, UHTEPEC MPEJICTaBIsIBAIIE [0Jy4aBaHETO W M3CJIEIBAHETO Ha pajuKall-
AHUOHHU TPOAYKTU. JleTalllIHOTO UM OXapaKTepu3upaHe MOXKE Ja OCUTYpH ILI€HHa
uHopMalus 1 Aa JTONpUHECEe 3a MO-A00poTo pa3dbupaHe Ha Bpb3KaTa MEXIy CTPYKTypara U
aKTUBHOCTTA Ha TO3M Kjac cheauHeHus. OOpa3yBaHETO Ha paJMKalI-aHUOHHU NMPOAYKTH Ha
4acT OT HHUTPO3aMECTEHUTE THA30JI00€H3UMHUIA30JI0OHN Oemie mpocneneHo upes MY
CHEKTPOCKONUS MpH EINeKTPOXMMHUYHA peayKuus B anpoTeH paszrBopuren JIMCO
(Ge3kucnopoana cpena). I[lpomeHnTe B CTpyKTypaTa, MPOU3TUYAILM OT TE€3M HMPEBPbBILIAHUS,
0s1Xxa oXxapakTepH3UpaHM Bb3 OCHOBa Ha HaOmogaBaHute MY crekTpanHu NHpoOMEHH U
KBaHTOBO-XMMUYHM NPECMTAHUA. belle ycTaHOBEHO, Y€ NMPEBPBIIAHETO UM € CBBP3aHO ChC
3HAYUTENIHU CIHEKTPAIHW U CTPYKTYPHM TPOMEHHM, 3acsramy KakTo HHUTpO, Taka U
kapOoHuIHaTa rpyna. ChelMHEHHs ce XapaKTepU3UpaT C IUIOCKA CTPYKTypa B HEYyTpPallHO U
MOHU3UPAHO CHCTOSHUE U KOIUIaHApHATa OpUEHTAlMsl Ha HUTPO TpyIara CIpsiMO apoMaTHaTa
cucrema. [Ipu u3cnenBannuTe HUTPOTHA30JI00EH3UMHUIA30JI0HU B CIIEJCTBHUE HA €EKTPOHHOTO
CIpPEXEHUE C JIONBJIHUTEIHOTO (EHWIHO $JIpO, CIIMHOBaTa IUTBTHOCT, ChCPEIOTOYEHA B
HUTpOrpynara € TO-HHUCKAa OTKOJKOTO IIpU  JAM3aMECTEHUTE IPOU3BOJHU  HA
HUTPOOEH3UMHUAA30JTHOHA U HUTPOOEH3UMHU/1a30JI0HA.
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Cxema 3. CTpyKTypa U CIIMHOBA IUTBTHCT (110 MBJIMKEH), CbCPEAOTOUEHA BBPXY HUTPO
rpymnara npu HUTpOTHA30JI00€H3UMHUAA30JI0HN U JU3aMECTEHH TPOU3BOIHU Ha
HUTPOOEH3UMHIA30ITHOHA U HUTPOOSH3UMUIa30JI0HA.

3a mo-go0po M3cieqBaHE HA CTPYKTypaTa M HEHHOTO BIHMSHUE BBPXY OMOJIOrHMYHATA
aKTUBHOCT Osxa OINTUMU3UPAHU MOJICKYJIHUTC TI'COMCTPUU Ha I/I36paHI/I CbCIUHCHUS,
U3I0JI3BaiiKi KBAHTOBU-XUMHYHHU [IPECMATAHUS 10 TEOPUsITA HA (DYHKIMOHAIA HA ITBTHOCTTA
(DFT), 3anoxenu B nporpamuus naketr Gaussian 09/03.

3a 1a ce onpeaeNy Hail-ipeArnoyeTeHaTa MOJIEKyJIHA TEOMETPHSL, BEPOSITHUTE KOH(pOpMEpH
B M30JIMpaHa cpena (rasosa (aza) ca ONTUMH3HMPaHU, M3Mo3Baiiku (ynkunonan B3LYP u
0asucen Habop 6-311++G**. MupgonoBusAT (parMeHT ce XapakTepusupa ¢ IUIaHapHA
CTPYKTYpa M I'bBKaBa aJKHJIHA BEPHUTa, KOETO CIIOCOOCTBA 32 00pa3yBaHe Ha HAOOP OT U30MEPH.
Bb3 ocHOBa Ha HamnpaBeHUTE M3YUCICHUS MPH HAW-TIOAXOJSIIATa TEOMETPHS CTPAHUYHUTE
AJIKWJIHU BEPHUTH Cca B TPAHC TOJIOKEHHE CIPSIMO paBHUHATA Ha MHIOJIOBHS XETEPOLUKBI, a
KapOOHWJIHATAa TpyHa € pasloJOXKEHa Cpelly HHJIOJIOBOTO sAApo. AMHIHATAa TIpyna Hu
a30METHHOBATA BpBb3Ka ce cTaduiam3upar upes trans konduryparmsara. Moxxe J1a ChIeCTBYBaT
JIBa M30Mepa, KOUTO CE pa3yINuaBar 1o 3aBbPTaHeTO 0K0JI0 mpocrata N-N Bpb3Ka: S-CiS WK S-
trans. Beripeku ToBa, S-trans u3omepsT peoliiagaBa, KaTo CHEpruifHaTa pa3inKa MEeX/Ty 1BaTa
e okoJ0 2.5 kJ/mol. ®opmupaneto Ha B3aumoeiictBus mexay C-H...O uma BakHa poJist Ipu
CTaOMJIM3MPAHETO Ha MOJIEKYJHATa T€OMETPHs, KOETO ce JOMBJIBa U OT 00pa3yBaHETO Ha
BBTPCIIHOMOJIEKYJIHA BOJOPOJHA BPB3Ka MEXIy BOJOPOJHHUAT aTOM OT a30METHHOBAaTa
nBoiiHa Bpb3ka (C=N) n kapOoHUIHATA rpyna.

Kondopmep A Kongopmep B

Yorge B

Haii-ctabunen AGror 1 2.49 kd/mol




Kongopmep C Kongopmep D

\
A
AGor 1 57.61 kd/mol AGror : 55.33 ki/mol
Koundopmep E Koundopmep F

AGior : 55.05 kd/mol AGror 1 44.19 kJ/mol

HanpaBenara nutepaTypHa cropaBka BbpPXY MPEAUIIHM MPOYYBAHUS OTHOCHO
CTPYKTYPHOTO CXOJCTBO MEXKAY H3CJICIBAHUTEC WHJOJOBU CHEIWHEHHS M MEJIATOHHH HHU
HAChpPYM J1a U3CIeBaMe HIKOJIKO B3MOXHHM MEXaHU3Ma Ha paguKaj-yJaBsiia clioCOOHOCT.
B®3 ocHOBa Ha M3BECTHUTE BH3MOKHU MEXaHNU3MH 32 00€3BpEKIaHe Ha CBOOOJHHUTE paIuKaIH
HAT (Hidrogen Atom Transfer, mupexten nperoc Ha Bomopoxa), SET-PT (Single-Electron
Transfer followed by Proton Transfer, npeHoc Ha eJJMHUYEH €JIEKTPOH MOCIEIBaH OT MPOTOHECH
nperoc) u SPLET (Sequential Proton Loss Electron Transfer, npeHoc Ha mpoToH mocieaBaH
OT eJIEKTPOHEH MPeHOC) 0siXxa HallpaBeH! MU3CIeABaHMs B MOJIIpHA (BOJA) M HETMOJIspHa (ra3oBa
¢daza) cpena, musznon3Baiiku Meton B3LYP u 6asucen nabop 6-31+G(d). Beceku emun ot
MaxHU3MHUTE C€ XapakTepusupa c omnpesaeneHa koncranta BDE (enranmusra Ha gucoumamus
Ha Bpb3kara) 3a HAT, PA (mportonen adunurer) 3a SPLET u IP (ffoHn3a11noOHEeH MOTEHITNAI)
3a SET-PT.

Bb3 ocHOBa Ha mojlyuyeHHTE pe3yNTaTH 3a MHJOJOBUTE XHUAPA30HU Ca BB3MOXKHH 3
MO3MIIMHU 32 OTIETIBaHE Ha BOJOpOJEH aroM. EnHara oT Tiax e oT amuaHata Bpb3ka (N-H), a
ApyruTe ABE OT XUAPOKCUIHHUTE Tpynu oT ¢eHunaHoTo sapo. Ilozumus 1 e ¢ Haili-HHCKa
croritnocT Ha BDE (321.1 kJ/mol) u e Haii-moaxoismia 3a 1eNpOTOHUPAHE B HETOJISPHA Cpeia.
Konkoro mo-uucka e croiiHoctta Ha BDE, TonkoBa e mo-mo0Opa pagukai-yiaBsinaTa
CMOCOOHOCT Ha aHTHOKCHAaHTa. Te3w TBBpAEHUS JOKa3BaT, 4e B HEIMOJSIpHA cpena
npennodyereH € HAT mexanmsma. Ot npyra crpana B mnojsipHa cpena (Boxa) PA (126.4 1
kJ/mol) uma mo-nucka croitnoct or BDE (322.5 1 kJ/mol) u IP (311.3 1 kJ/mol), koeto
npenmnosnara, 4ye ce HabmonaBa SPLET mexanuzmsm. .

CroriHoctuTe Ha BDE B HemomsipHa cpena ca Hali-HHCKHM, KOETO IMOKa3BaT, 4e B
HenoJssipHa cpesa (ra3osa (aza) npeanodereH e HAT mexanusmbT. OT Apyra cTpaHa B MOJIsSpHA
cpena (Boga) PA uma no-uucka croitnoct ot BDE u IP, koero mpeamonara, ue ce Habmo1aBa
SPLET mexaHU3bM.
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Cxema 4. Bb3M0OXXHH MEXaHU3MH Ha paduKaJI-yJIaBsAIio JIeficTBHE

H3ze00u/Obo61ienue

1. Cunresupann ca 10 HOBU cCheAMHEHMS OT IIbpBaTa cepus — MPOU3BOJHM Ha
THa30J100€H3MMUIa30JI0HA ¢ TOTEHLIMAIHA aHTUHEOIJIaCTUYHA U aHTUOKCUAAHTHA aKTUBHOCT

2. CuHTe3upaHH ca 8 HOBHM ChEIMHEHHUS OT BTOpaTa Cepus — XMJPa30HOBU NMPOU3BOJHU Ha
MHAOJNA  KaTo  MOTEHUUAJIHH  MYJTUQYHKIMOHAIHM  JIGKAPCTBEHHW  CpPEACTBA  C
AHTUHEOIUIACTUYHA U aHTUOKCU/IAHTHA aKTUBHOCT.

3. [IpomenwuTe B cTpyKTypaTa, MpOU3THYAIIHN OT 00pa3yBaHETO Ha paIHKall-aHUOHHH MPOYKTH
Osixa npocneneHo upe3 MY cnekTpockomnus Npu eneKTPOXUMUYHA peayKIUs

4. YTO4HEHH ca Hali-CTaOMWIHUTE KOH(POPMEpPH Ha M30paHH MPECTABUTENN OT CHHTE3UPAHUTE
ChEJIMHEHUS U Hali-BEPOSATHUTE MEXaHU3MH Ha paJuKaj-yJIaBsHE.
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