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Pesiome
Benepuuxosa 1.0. Acnexmu possumxy maerimroi narogapmayil
IlpoBeneno aHa/i3 eKCIIePUMEHTANBHHX AOCHIMKEHB NO BUHKOPHCTANIIIN
MarHiTHHX HaHOYACTHHOK y CKAali papMaueBTHUHNX npenapatin. Binotpa

MKEHO MDKIHCLHIIIHADHHH 3B' 130K HAHOTEXHONOMH: MArniTII plasine y 1exiiu
-MarkitHa HaHodapMmaiis. O6rpyHTOBAHO HANPHMKN POIRKIRY Mal HiTHIX
piznH y MenuuuHi Ta papmauii. Jlana kaacudikaudn Alkapenkux npenaparis
3 MarniTHHMH HaHO4aCTHHKaAMH
KJIOUOBI' CJIOBA: MATHITHI HAHOUACTHHEN, JMKAPCLKE Npeiiapaty
Pesome

Benepruuxkona M.A. Acnexkmu pussumus Maesumuon HAHOGAPMAUUL.

IlpoBeaen ananns ANTepaTypHBIX AAHHBIX 9KCNEPHMEHTAJBHBIX HCcae-
AOBaHHH NO HCNOJAL3OBAHHIO MATHHTHBIX HAHOYACTHU B COCTaBe (hapMaleB-
THUecKHX npenapatoB. [lokazaHa MeXIMCUMILIMHAPHAS CBSA3b HAHOTEXHO-
JIOTHI: MarHUTHbIE XXHIKOCTH B TEXHHKE - MarHUTHas HaHodapmauusa, O6o-
CHOBaHbl HANpaBJEHHSA Pa3BHTHA MarHHTHLIX XXKHAKOCTEH B MeIHUHHe H
tapmaunn. Jlana knaccHUKauns JeKapeTBEHHBIX NPENnapaToB ¢ MarHUT-
HHIMH HAHOYACTHUAMH.

KaroueBbie c1o8a: MarHHTHBlE HAHOYACTHLLbI, 1eKapCTBEHHbIE Nperna-
paThi. :

Summary :

Vedernikova LA. Aspects of development of magnetic nanopharmacy.

Analysis of the literature of experimental studies on the use of magnetic
nanoparticles in the pharmaceutical preparations have been done. The
interdisciplinary communication of nanotechnology was shown: magnetic
fluid in technology - the magnetic nanofarmacy. The directions of
development of magnetic fluids in medicine and pharmacy are substantiated.
The drugs with magnetic nanoparticles were classified.

Key words: magnetic nanoparticles, drugs.

Penensenr: a.mea.H., npogp. M.A.Moxopr
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XiMIYHO MOAU®IKOBAHI NOXIAHI
5-HITPOYPALIUNY TA iX

NPOTUNYXJIMHHA AKTUBHICTb

0.B. BeabuHHCBbKa
Hayionareruil meduunul ynisepcumem im.0.0.6ocomorvys
(Kuis)

Beryn

CrBOpeHHs HOBMX aHTHMeTabousiTiB NipUMinWHOBOro O6MiHY,
3/IaTHHX BMJIMBATH Ha CTPYKTYPY Ta PYHKLUIT HYKAeTHOBMX KHCJOT
Ta MalMX aKTHBHHX MOJIEKYJl 3a/JMILAECTbCS OAHHUM 3 NEepPCneKTHB-
HMX LIVISXIB MOWYKY 3aco6iB JNiKyBaHHA NMyXAWHHOI XBopobu |
HasiBHicTb LMX peYOBHH B OpraHiami JIIOAHHH i 06yMOBHMJA aKTYy-
aJbHICTh AOCHIMKEHHS IXHbOI poai y ¢iziosorii MakpoopraHiamy.
BHBUAETBC BUKOPUCTAHHS MaJlHX aKTHBHHX MOJeKyJ Ias dapMa-
KoneMHUX ¢GopM MeauyHHX G6ioJOriYHUX npenapaTiB 3 MeTOK0
{Hri6iuil MyXJAMHHOrO pocTy. AKTYalbHICTh NOCJIMKeHb MiATBepA-
KYETbCSH YHCEJbHHMH pobOTaMH BiTYM3HSIHOI Ta CBiTOBOI JiTepa-
typu [1-3]. OcTanHiM wacoM 3HayHO 3pocaa KiJbKicTb mocaia-
KeHb LIOJ0 CHHTe3y HOBHX MOXiIHMX S5-pTOpypauusy Ta Horo
XiMIYHHX aHaJIOTiB, BHBYEHHH IXHbOI GIOJIOriYHOI aKTHBHOCTI.

Hyxe Baxauso Te, wo $ropo(ranoreHo)zaMillieHi reTepoLHKIIYHI
MOJNEKYJIM 3JaTHi BUKOHYBaTH pOJib BiANOBIAHMX CHHTOHIB B OpraHiy-
HOMY CHHTe3i. 3 L€l MPUYHHH iX aKTHBHO BUKOPHCTOBYIOTb /151 CTBO-
PEeHHsI OpUriHaNbHUX GioNOriYHO aKTHUBHHX MoJeKy). Beenenns ¢ro-
po(ranoreHo)BMicHuX (apMakodopiB B TeTEpOLMKAIMHY MOJEKYay
NpPH3BOAMTL O MiABHILEHHS PO3YWHHOCTI CrOJYK B Jinigax Ta po-
6UThb JiKapcbKi 3aco6M e(eKTHBHIIMMH y 3B'A3Ky i3 Jerkictio ix
TpaHCTOpTyBaHHs B opraxiaMi [4, 5]. TIpu uvomy 3asHayeHa ysara o
(G TOPOMICTHHX ()parMeHTiB y HOBHX MOJIeKyJaX nepenbayae niacH-
NIeHHs] aHTMMeTaboNiTHHX BJIAaCTHBOCTEH CMOJYK.

Merta naHoi po60TH nojsrac B XiMiyHiH moaMdikauii Monexkyau 5-
HITPOYpPaUMJTy 3 NOAAJbIIMM BHBYEHHSM GiOJIOri4HOI aKTHBHOCTI HOro
CHHTE30BaHHX MOXIAHMX, a caMe: MiCAS KOHCTPYIOBAaHHS NOTEHLINHHO

AxTtyaasni npobaemn ¢papmanii Ta papmakoTepanii
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aKTHBHHX CTPYKTYP PO3poGvieHO HOBMH NpenapaTHBHMH METON CHH-
Te3y OpHriHaJbHHX MeTePOLMKJIB Ha OCHOBI S-HITpOypaumJy, a TaKOX
(TOPBMICTHHX CHHTOHIB - 3arajbHOro aHecteTHka droporany (2-6po-
Mo-1,1,1-tpudtopo-2-xsaopoerany) abo 1,1-mieTnakap6okcu-2-Xa0po-
2-TpuTOpOMETHIETHIIEHY, AOCHIKEHO NapamMeTpH TOKCHYHOCTI Ta
NIPOTHNYXJMHHA aKTHBHICTb HOBMX TOXIAHUX S-HITpOypaLuay.

Martepiajn Ta METOAH AOCHiJNKEHHS

O6'eKTH BOCTIKEHHSA: HOBi reTePOLMKIYHI MOHO- Ta Gic-NoXiaHi,
ki 6yN0 CHHTE30BAHO Ha OCHOBI S-HiTpoypaunay Ta ¢ropoTaHy abo
1,1-nieTHaKap6OKCH-2-X10p0-2-TPHH TOPOMETHIETHAEHY, LIO BHKOPH-
CTOBYBaJIH y AKOCTI (PTOPOBMICTHHX CHHTOHIB. AGCO/IOTHI PO34YHH-
HHKH oflepXKyBaiu meperoHkoio Haa P,O, abo MeTaneBum Hatpicm,
NeperoHKo0 y BakyyMi abo NpoCTOK MEepPeroHKo; CYLINAH Hal CyaL
daToM MarHilo 6e3BOAHHM. IHIMBIAYasbHICTL CHHTE30BaHHX CHNONYK
KoHTpomoBaau MertonoM TIUX Ha nnactuwax Silufol-254 B cucremi
aueToHiTpun-rekcan 2:1. TPX BHKOHyBa/nu Ha rasopiiMiitHnoMy Xpoma-
torpadi "Perkin Elmer" 3 Y®-nerektopom (supoGuuk "Perkin”,
Germany). [Y-cnexktpu 3anucysasn ua cnexrpoporomerpi UR-20
(Bupo6unk "Charles Ceise Hena", Germany). Cnekrpu IH SIMP
3anucysanu Ha npunanax “Bruker WP-200" (BupoGuuk "Bruker”,
Switzerland), "Varian T-60" (supo6uyk "Varian", USA) 3 pobouoio
yactotolo  200-132 MI'u 8 DMSO-d; 3 BMKOpHCTaHHSIM TeTpame-
THICHNAHY K BHYTPILLHBOIO CTaHAApTY.

N:N,,-(2"-6pomo-2"-xs0poeTenin)-Gic-(5-Hitpoypauna (1).

lTpueomyeanns possuny Ne 1.0.25 r rinpokeuny kaaiwo (0,0044
moas), 0.025 r aubenso-18-kpayH-6-epipy B 20 Ma cyxoro GeHso-
Ay nepemiwyioTs npu Temneparypi 60°C 6ins 15 XBuAMH IO yTBO-
PeHHR Ha CTiHKax XiMiyHoro peaktopa 6ijiorc nosimepHoro Ha-
AbOTY, TOGTO YTBOPEHHS KaJi€Boro komnJexcy 3 aubenso- 1 8-kpays-
6-edipoM. OTpuMaHH#A PO3YHH OXOJOMXKYIOTb A0 KIMHaTHOI TeM-
nepaTypu, NOAAIOTh A0 Hboro Kpanasmu pozurH 0.87 r (0,0044
MoJb) dropoTany B 20 ma cyxoro edipy.

IMpueomysannsa poswuny Ne 2. 1.38 r (0,0088 monp) 5-HiTpo-
ypauusay po3unHsiorb B 40 Ma cyxoro auMeTuadopMaMiny npH
temnepatypi 60°C B okpemomy XiMiyHOMy mocyai. [apsuui pos-
YiH Ne 2 n04a10Thb KpanasiMH 4epe3 AIJIM/IbHY JIHKY [0 PO3YMHY
Ne 1, nepemiwyioTh npu temnepatypi 60-80°C 1 roauny (peaxuii-
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Ha CyMill MYTHI€ Ta MPH HarpiBaHHi CTa€ 4YepPBOHO-KOPHYHEBOIO),
GinbTPYIOTh Y rapfiuoMy CTaHi, OXOJOMXYIOTb, BiAraHAOTb MNpO-
CTOI0 MEPEeroHKOoK PO3YHHHUKH. 3aJHIIOK - ocal npomHBaioTh 30
MA cyMiwi AieTHaoBui edip - rekcan (1:1) Ta cywars y Bakyywmi
BoocTpyMHoro Hacocy. Crnoanyka I KpucTaniuHMH ocall KpemoBo-
ro sabapeaenns. Buxix 2.24 r (56,5%).T na. 290-295°C. 3uaii-
nexo, %: C 26,67; H 1,02; N 17,79. C,;H,BrCIN,O,. O6uncaeno,
%: C 26,59; H 0,89; N 18,60. I4-cnextp (KBr), cm': 550-690 (C-
Hal,), 1710, 1750 (C=0). 'H IMP: 8.861 (2H, c., 2 x CH),
10.226 (2H, c., 2 N, H). Ananoriuno cunTesysanu cnonyku: N, -
(1I',1-nudpTopo-2'-6pomo-2"-xnopoeTun)-5-Hirpoypauna (IT), N (2"
6pomo-1'-rinpokcu-2'-xa0poeteHin)-5-Hitpoypauna (III) is 1.57 r
(0.84 ma, 0.0079 mous) droporany ta 1.24 r (0,0079 moas) 5-
Hitpoypaunay. Cnoayka II - KpHucraaiyuni ocan »ostoro 3abaps-
nenus. Buxin 1,26 r (48%). T na. 269-271°C. 3naiizeno, %: C
21,43; H 0,88; N 12,34. C_ H BrCIF,N,O,. O6uncnero, %: C 21,55;
H 0,90; N 12,55. IY-cnektp (KBr), em?: 550-690 (C-Hal); 1710,
1750 (C=0); 1370-1390 (y ..,); 1550-1580 (y= ..,). 'H SIMP:
7238 (H, c., CiH); 10,569 (H, c., N(,H). Cnoayka III -
KPHCTaNliyHHI ocan XoBToro 3aGapsieHHs. Buxin 0,29 r (12%).
T na. 264-268° C. 3uaiineno, %: C 22,84; H 0,86; N 13,38.
C.H,BrCIN,O,. O6uncnero, %: C 23,09; H 0,96; N 13,46. IU-
cnexktp (KBr), em?: 550-690 (C-Hal); 1710, 1750 (C=0); 3200-
3400 (OH); 1370-1390 (y* ,); 1550-1580 (y= ,). 'H SIMP:
7,238 (H, c., C H); 10,569 (H, c., N H); 10,977 (H, c., OH).
1,1-nieTnnkap6okch-2-rpudropometia-2-(5'-nitpoypuaua-N(1')-)-
etuaen (IV). [Tpucomyeanns posuuny Ne 1. 6,13 r naTpito mMeTa-
nesoro (0,268 moss) posunusian B 250 MA MeTaHoNy 6e3BOIHOTrO,
HONaBaNH KpamsMH 4yepe3 ainuabHy Jikiky 43,0 r aieTHaosoro
edipy manoHoBoi kucaotH (40 ma; 0,268 monb) Ta 62,0 r TpudTo-
pourosoi kucaoth (40 ma; 0,543 Moab) npu nepeMiwysauHi peak-
uiiHoi cymiwi Ta HarpiBauHi. Kun'stuaum cymiw nporsirom 6 ro-
IMH, OXONOMXKYBaJH 10 KIMHAaTHOI TeMMepaTypH, BiAraHslu Tpo-
CTOI0 TIEPEroHKOK PO3YHHHHK. 3a/MMIIOK - CKJIOBHAHY Macy G6ijo-
ro KOJMbOpYy 3aiauBajH AieTHaoBUM edipom. Ocan 6inoro Konbopy
(npomykt A), W0 BHNanas, BinQiNbTPOBYBaAM Ta BUKOPHCTOBYBA-
JM Ha HacTynHii ctanil peakuil. [lpucomysanns pozuuny Ne 2.

Axtyansni npobaemn dapmauii Ta papmakorepanii
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8,0 r (0,0287 moab) npoaykty A poaunHsaM y 55 Ma cyxoro
IMXN0peTaHy NpH KiMHaTHii Temnepatypi, aopasaiu 6 r (0,0287
Mosb) m'siTHxJopHcTOro ¢ocopy. PeakuiliHa cywmiu HarpiBasacs
Ta HabyBana MoJ0o4HoOro 3abapeaenns. [apaunit po3ynH nepemiwly-
BaJH 3 KMN'STIHHAM D rofuH, OXOJOMKYBaJH; OCal, 110 YTBOPHB-
cs1 BiiGinbTPOBYBaAM Ta NPOMUBAJIM AHX/OPETAaHOM, BiATaHANH PO3-
YUHHHK MPOCTOK MEPErOHKOK0. 3alHLIOK - MacJo OYWILYBajJH ne-
peronkotw y Bakyymi (npoaykr B). Buxia 6,31 r (80%). T. kun.
56-59°C (25 mm pr. c1.), n* 1,3010. 3uaiinero, %: C 39,36; H
3,67; F 20,75.C,H,CIF,0,. O6uucaero, %: C 39,37; H 3,64; F
20,76. IMpucomysanns posuuny Ne 3. o cymiwi 2,26 r (0,014
Moab) 5-HiTpoypaunay B cymiwi 200 Ma nipuanny Ta 50 ma JIMDA
Gessoauux Ta 1,42 r (2,5 ma; 0,014 moab) TpHeTHaaMiHy Ge3Bon-
HoTO fnojaloTh no Kpanasm 3,8 r (0,014 moab) npoaykty B y 10
ma JIM®DA 6essofHOro npH MepeMiliyBaHHi peakuiiHOl cyMmili
ta HarpiBauHi o 60-70°C. Kun'atate cymiw nporsrom 10 rogus
(peakuiiiHa cyMiw TeMHO-4yepBOHOro 3abapBaeHHS), GiNbTPYIOTH
rapsunii posunn Ta Bisgiasiors ocan N(C,H,), xHCI, siaransiots
PO3UMHHHKH Y BaKyyMi. 3a/HIUOK - Macjo KoBToro 3abapBiieHHs
3a/IMBalOTb F€KCZHOM Ta KHWIN'ATATb, 3JHBAlOTh FeKCaH AeKaHTa-
uiejo, 3aausaioTh auetoHoMm. Ocap 6Aif0-KOBTOro 3abapblieHHs
Bunanas i3 auetony. T na. 156-159°C, suxin 2,5 r (45%). 3naii-
gexo, %: C 41,0; H 3,35; N-11,09. C_H F.,N.O,. O6uncaeo,
%: C 39.51: H 3,05: N 10,63. IU-cnextp (KBr), cm1: 400, 415,
470, 560 (-CF,); 600-800 (Cycl.); 905, 995, 1180, 1230, 1295
(-CF,); 1050-1150 (-OCH,, -OC,H,); 1300-1600 (Cycl.); 1315,
1600 (C=C); 1710, 1750 (C=0); 1370 (-NO,); 3010-3080 (Cycl.).
'H AMP: 1.005-1.355 (6H, M., JHH 7.0 Tu, 2CH,); 3.737-
4.315 (4H, m., 'HH 7.0 T'y, 20CH,); 7.78 (1H, 7., JH,H 10.0
Tu, -CH (Cycl.)); 11.69 (1H, c., -N H (Cycl.)).

I1in yac npoBeieHHs XiMIKO-GIONIONYHHX NOCIILKeHb HaMH 6yJio BiliGpa-
HO Cepell 3HAYHOI KUTbKOCTi CHHTE30BaHHX NpedopMOBaHHX MIDHMIZMHIB
T4 HOCAUDKEHi CNONYKH i3 3HAaYyLLOK MpOTHIYXHHHOWK ficto [6].

Chin 3a3HauyWTH, WO B MoJAeKyJjaX OinblIOCTi i3 LUMX CHOAYK
reTepoOLUMKAIYHI (parMeHTH NOB'A3aHi 3a/JHIIKOM MOJEKYJIH 3a-
rajbHOro aHecTeTHKa TOPOTaHY, AKHH LIHPOKO BHKOPHCTOBYETHCH
B Xipypriuniii oHkosoriyniii npaxkthui |7, 8). '

ﬁ
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Toctpy TokcuunicTs (J1I,) BMBYEHO y nopiBHsiHHI 3 npenapa-
ToM S-propypauna. [IpoTHNyXJHHHY aKTHBHICTb HOBOI CMOAYKH
N,,;:N,,,-(2"-6pomo-2"-xn0poeTein)-6ic-{5-witpoypauna) (I) moc-
JijKeHa 3 BMKOPHCTaHHSAM onepauidHoro Ta 6ionciliHoro Marepia-
Jy 3 MYXJWHOIO MO3KY JIONAHHHK.

HocnimKkeHHs napaMeTpis rocTpoi TOKCHYHOCTI Ta MPOTHMYyX-
JIMHHOI aKTHBHOCTI HOBHMX CMOJIYK BHKOHaHO B IHCTHTYTI ¢apmako-
Jorii Ta Tokcukosorii AMH Ykpaiuu. BuBueHHs rocTpoi Tokcuu-
Hoeti (J111,)) npoBeneHo Ha GinMX HeAHIMHMX MHMWAX - caMusix 3
Macolo Tina 22+2 r npH NiAWKIPHOMY WJRXY BBeaeHHS. Pesyabratu
nociy o6paxoBaHO Y aJbTepPHAaTHBHIH ¢opmi Ha 14 noby nicas
BBeneHHs. CraTHcTHYHA o6pobka nposenena 3a [9]. Ockinbku cTpyk-
TYPHHX aHAJIONB CHHTE30BaHWX CMOJYK B JiTepaTypi He OMHCaHo,
npenapaToM MOpPiBHAHHA OyB BilOMHH MPOTHUNMYXAHHHHH JiKapCbKui
3aci6 5-propypaums. [losa peqoBHHM NpPH MIAIIKIPHOMY UJSIXY BBe-
ReHHsA cTaHoBHaAa Big 200 no 600 mr/kr. ¥ nigmocsiaHux TeapuH
CTOCTEPIranucs TOHIYHI CyZOMH BNpofoBX -2 roguu, 6JioBaHHA.

Orpumani pesyanTaTi Ta ix ofroBopenns

3a HOBHMH, PO3POONEHHMH HAMH METONAMH CHHTe3y, B3aEMO-
nielo GTopoTaHy y SKOCTi (TOPOBMiCHOrO CHHTOHY 3 D-HiTpoypa-
LUMJOM y MoJasipHoMy cniBBiaHoweHnHi 1:2 ta 1:1 B cucremi pos-
unHHHKIB (6eH30a-[AMDA-fieTHIOBHI edip) B ymMoBax MiKdazHo-
ro Katanisy nubenso-18-kpayn-6-edipom (ayxHe cepeposuuie)
CHHTEe30BaHO HOBi MOHO- Ta Gic-noXiaHi S-RiTpoypaunay 3 dapma-
kopopuumu rpynamn =C=CBrCl, -CF,-CHBrCI, -(HO)C=CBrCl
(I-III), a npu B3aemoxii iHworo dropoeMicHoro cunToHy 1,1-mie-
THAKapOOKCH-2-X10po-2-TpHTOPOMETHAETHIEHY 3 S-HiTpoypauu-
JIOM B eKBIMOJIADHHX KiJIBKOCTSIX B CHCTeMi pPO3uMHHHKiB (mieTn-
noBrit e¢ip-AM®PA-rekcaH-aeToH) CHHTE30BAHO OPHriHaNbHE
noxigne 1V HactynHoi dpopmyan (cxema 1).

HocninkeHHs rocTpoi TOKCHYHOCTI CHHTe30BaHHX crogyk I,
IT (ra6a. 1) nokasano, wo noxiani 5-nitpoypaunay I, II  Ginbm
tokcuuHi (y 0,49-0,69 pasu), Hix 5-propypauna. 3Hauexns ix
JI[1,, 3HaxonsTbcsi B Mexax Bin 185 mr/kr go 262 wmr/kr.

[TpoTunyxauHHa Rif CMHTE30BaHUX CrosykM | fochimKeHa B eKc-
NepUMEHTax 3 BHKODHCTAHHAM MyXJHHH TOJIOBHOTO MO3KY JIOAHHK
(onepanifiunii Ta Gioncifivuii MaTepian) B migKancyJsHoMy TecTi 3a
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MetonoM bBornana. [lpu sikyBaHHi r/1i06JaCTOMH JIOAHHH KPHTepieM
3HayywocTi 6yB BiCOTOK ra/JbMyBaHHsI POCTY reTepOTPAHCIIAHTA-
Ty raiomu moauuy noHan 25%. Kype AikyBaabHMX BJHBAHb CTaHO-
BHB 6 BBeseHb uepe3 D06y NpH BHYTPIIHbOOYEPEBHHHOMY LIAAXY
BBeJeHHs], B iHTepBasi nos 1/4- 1/5 JIIL,,. Peayabtath obpaxosaHo
yepes 24 roauHu Micas 3aKiHuenHs jikysaHus [10].

Cxema 1
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Tabanus 1

INlapamerpn ToKcuunocti cnoayk I, II y nopiBuanmi
3 5-chTopypanniom

Ne . N so,
1w Caoxyxa Mi/l:(r
1. [ NuNy=(2"-6pomo-2"-xnopoerenin)-6ic-(5-uitpoypaunn) (1) 262
2. | Ngy(1',1'-audropo-2’-6poMo-2 ' -x10poctui)-S-nitpoypauna (I1) | 185
3. | 5-dropypaunn (npenapart 1OpPiBHAHHS ) 375

BusiBneHo, W0 NPOTHNYXJMHHA aKTHBHiCTh Gic-moxinHoro 5-
HiTpoypauuny 1 3HayHo nepeBHlulye TNPHHHATHIA KpuTepiH 3Hayy-
wocti (>25,0% ransmysaHHs nyxauHHOro pocty). Maca rere-
POTPaHCIIaHTATy 3J0%KicHOI raioMH micas ail 6ic-moxiaHoro 5-
niTpoypaunay 1 smenmmaacsa no 1,86+0,091 mr, wo sianosinae 3a
peaynbTaTaMKH MopdonoriyHoro koutpoai 30,0% ranbMyBaHHS
pocTy nyxaunu. Lle B 1,2 pasu 6inblie NMpHHHSATOro KpuTepiio
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aKTHBHOCTI NPH JiKyBaHHi raiobaactoMu 25%, WO niaTBepAKeHO
npH nposefeHHi MopdonoriyHoro Kowtpoaio. [IpH nopiBHsAJbHO-
My TiCTOJIOTIYHOMY AOCHIIKEeHHI KNITHHHO-TKaHeBHX peaklid myx-
JMHHW TPH JIKYBaHHI TOTEHLINHOI NPOTHNYXJIHHHOI CTOJYKOW -
Gic-noxiaHum S-niTpoypauuay I B yMoBax CyGKJITUHHOroO TecTy-
BaHHfl BCTAHOBJIEHO 3aJI€XKHICTb MiX BHpPa)K€HMMH perpecHBHHUMH
3MiHaMM MYXJHH Ta piBHEM raibMyBaHHS iX pocTy. 3a3HauyeHHH
e(eKT BBaKAETbCS BHPAKEHHM LIOAO MOAANBLIOrO BUBYEHHS Oic-
noxigHoro 5-HiTpoypauuay I npy nyxauHax rosioBHOrO MO3KY.

BusHayeHHs 0fHOrO 3 rOJIOBHHX (apMaKoJOTIYHHX iHAEKCIB
noxigHux S-nitpoypaumay I, I - rocTpoi TokcH4HOCTi nokasano,
IO CHHTE30BaHi CMOJYKH BiHOCATLCH N0 MAaJOTOKCHYHHX: 3Ha-
yennst JIJL,, ix sHaxoasTbest B Mexkax Bia 185 mr/kr no 262 mr/
Kr. Boun y 0,49-0,69 pasu 6inbli TOKCHYHI, HiX npenapart no-
piBHsiHHSE 5-dTopypauna. Buasaeno, wo Gic-noxiase 5-HiTpoypa-
unay I Ma€e 3HayHy MPOTHMYXJAWHHY Hil0 BIZHOCHO reTepoTpaHCri-
nantary raiomu moauuu (30,0%), wo y 1,2 pasu Ginbie npuiiHs-
TOTO KPHTepilo aKTHBHOCTI NMPH JiKyBaHHi raio6aactomu 25%.

BucHoBku

1. 3a HOBUMH, PO3po6JEHHWMH HaMH METONAMM CHHTe3y, B3ae-
mozi€io ¢roporany abo iHworo ¢propoBMicHoro cHHrtoHy 1,1-zie-
THAKAPOOKCH-2-X10p0-2-TpHPTOPOMETHIETHIEHY 3 D-HiTpOypalK-
JIOM B MOJSIPHOMY crisBigHOWeHHI 1:2 abo eKBIMOASIPHHUX KiJbKO-
CTSIX, B yMOBax Mix¢azHoro karamnizy anbGedso-l18-kpays-6-edi-
POM, CHHTe30BaHO HOBi MOHO- Ta 6ic-noxigHi S-HiTpoypauuay 3
$apMakopOpHHMH TpynaMH.

2. BcraHoBaeHo, 1o cHHTE30BaHi MOHO- Ta Gic-moxiaHi S-HiTpo-
YPalLMJY BiIHOCATLCA N0 MaNOTOKCHUHMX: 3HauenHs JI[L, iX 3Ha-
XORATbCH B Mexxax Bia 185 mr/kr mo 262 mr/xr.

3. Tlpu BHKOpHMCTaHHI MyXJMHM TOJOBHOrO MO3Ky JioanHH (ome-
pauiiiHuii Ta GioriciiHKI MaTepian) B MiAKancy/bHOMY TecTi 3a MeTo-
nom Borpawa, Ha miacTaBi pe3yJabTaTiB eKcrnepruMeHTaabHO-MOpdoo-
MYHUX AOCHIKEHb 3apPEeECTPOBAHO BHPAXKEHHH NPOTHNYXJIMHHUA
eekT Gic-moXinHOro 5-HITPOYpPaUMIY 3 BiICOTKOM rajbMyBaHHS MyX-
aunHoro pocty 30,0% (kputepiii snayymocti > 25%).

AxTyansni npobaemu dapmanii Ta ¢papmakorepanii
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Pesome

Beabunnceka O.B. Ximivno modughikosani noxioxi 5-nimpoypayu-
AY ma ix nPOMUNYXAUHKA AKMUBHICMD.

OnucaHo HOBi npenapaTHBHI MEeTOAM CHHTE3y B YMOBaxX Karanisy 18-
KpayH-6-KOMNJIEKCOM OpPUIiHAJIBHHX FeTEePOLMKIIB Ha OCHOBI S-HiTpOypauu-
Jay Ta GTOPOBMICHHX CHHTOHIB - ¢TopoTaHy Ta l,l-aueTnHakap6okcu-2-
xJ0po-2-TpudTopoMeTHIeTHAEHY. BCTaHoBAEHO, 10 CHHTE30BaHI MOHO- Ta
Gic-noxiaHi 5-HITPOypauKy BiAHOCATBCSA 10 MAJOTOKCHYHNMX: 3HaYeHHs JI/L
X 3HaxoasThes B Mexax Big 185 mr/kr no 262 mr/kr. BusBaeno anauy-
IIHH TIPOTHNYXJAHHHUH edeKT Gic-moxiiHoro S5-HITpoypaunjay Ha reTepor-
PaHCIAAHTATaX 3JOSKICHOI IOMY JIIOMHHK 3 BiACOTKOM ralbMyBaHHR| POC-
Ty nyxauuu  30,0% (kpurepiit 3nauywocti >25%).

Katovosi caoBa: S-HiTpoypauna, ¢TopoTaH, MyXJHHa, raioMa, TOK-
CHYHICTb.

Pesiome

Beavuunckas E.B. Xumuvecku modupuyuposarinoie npoussoonvie 5-
HUMPOYPAYUAQ U UX NPOMUBOONYXOACBAR AKMUBHICMD.

Onmucanbl HOBbie NPENapaTHBHBIE METO/B CHHTe3a B YCJOBHAX KaTalH-
3a 18-kpayH-6-KOMIIEKCOM OPMTHHAILHBIX TFeTEpPOUMKIOB Ha OCHOBE 5-
HUTpOypaUnaa H PTOPOCONEPKALIMX CHHTOHOB - ¢TopoTtaHa W 1,1-1m3-
THAKAPGOKCH-2-XJ10p0-2-TPHPTOPOMETHAITHAEHA. Y CTaHOBAEHO, YTO CHH-
Te3UPOBAHHBIE MOHO- H OHC-IPOH3BOAHHIE 5-HUTPOypaUMJIa OTHOCATCH K
MaJoOTOKCHuHBIM: 3Havenus JIJI, ux Haxoasrtcs B uHTepBane ot 185 mr/
Kr 10 262 wmr/kr. O6HapyXeH 3HaYMTeJNbHLIH NPOTHBOOMYXOMEBbIH 3¢-
ekt GHC-TIPOM3BOJHOIO g-umpoypauu.na Ha TeTepoTpaHCIIaHTaTaX 3.0-
KaueCcTBEHHOMH IJIAOMBl Y€/10BEKa C NPOUEHTOM TOPMOXKEHHS POCTa ONyXo-
an 30,0% (kputepuii snaunumoctu > 25%).

KaioueBble croBa: 5-HUTpPOypauni, PTopoTaH, OMyXoilb, INIHOMA, TOK-
CHYHOCTb.

Summary

Welchinska E.V. Chemical modificated derivatives of 5-nitrouracile
and ils antitumour activity.

A new convenient methods lor the preparation with 18-crown-6-complex
as catalyst of original heterocyclic compounds on the base of 5-nitrouracile and
fluoric containing sintones - ftorotan and 1,1-diethylcarboxy-2-chloro-2-
threefluoromethylethylene was described. It was discovered that mono- and
bis-derivatives of 5-nitrouracile which sgnthesized applies to a little toxic
preparations: its LD, are at the interval from 185 mgf kg to 262 mg/kg. A
strongly antitumour effect of bis-derivative of 5-nitrouracile on the
heterotransplantates of man's glioma cancer with percents of growth relaxation
of cancer 30,0% has been discovered (the criteria of considerable are >25 %).

Key words: 5-nitrouracile, ftorotan, tumour, glioma, toxicity.
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