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BusienieHi ocobnueocmi aHmuokcudaHmHoi 0ii moxiGHux nipa3os10Hy-5 npu iHiyilioeaHomMy a3o-
0ii306ymupoHiMpPUIIOM OKUCHEHHi MOJIeKYNSIPHUM KUCHeM eMynbcii emunbeH3eH-800a e rno-
PiGHSsIHHi 3 20MO2eHHUM MPOoUeCcoM.

THE ANTIOXIDANT ACTION OF PYRAZOLONE DERIVATIVES IN HETEROPHASE OXIDATION
A.M.Nikolaevsky, G.A.Tykhonova, O.P.Knyga, Yu.O.Tytova

Peculiarities of the antioxidant action of pyrazolone-5 derivatives in azodiizobutironitrile initi-
ated oxidation by molecular oxygen of ethylbenzene-water emulsion in comparison with the
homogeneous process have been revealed.

AHTUOKCUOAHTHOE EACTBUE IMTPOU3BOAHbIX MMPA30JIOHA ITPU FTETEPO®A3HOM OKUC-
JIEHUN

A.H.Hukonaeeckull, I''A.TuxoHoea, O.f1.KHuz2a, FO.A.Tumoea

BbisisnieHbl 0cO6eHHOCMU aHMUOKcudaHMHo20 delicmeausi NPou3e800HbIX NUPAa30JIOHa-5 npu
UHUUUUPOBaHHOM a300UuuU306yMUPOHUMPUIIOM OKUCSIEHUU MOJIEKYIISPHLIM KUC/I0OPOOOM MY/ lb-

cuu amunbeH30s1-800a 8 CpaeHeHuUuU ¢ 20MO_2EeHHbIM npouyeccom.

JlikyBaHHs1 aHTHOKCcHAAaHTaMu (AO) sik MeTo/| He-
cnenuivyHOi KOpeKLii NaTOJIOriYHMX CTaHIB, 110 Ie-
pebiraroTh Ha ¢oHi iHTeHcupikanii mpoieciB nep-
OKCH/JIHOTO OKHCHEHHH, € IepCIIeKTUBHUM HANPSIMOM
PO3BUTKY MeJULIMHU. CHCTeMaTU4HI JOC/iIKEHHSA
AHTUOKCUJIAaHTHOI aKTUBHOCTI JIIKApChKUX IIpenapa-
TiB BaXXJIMBI He TIJIbKU /11 BU3HAYEHHA MeXaHi3My
ix papmaxkosioriuHoi Aii, iHAMBIAYanbHOTO NiZGOPY
npemnapary i Koro ,03yBaHHs 3 ypaxXyBaHHSIM aHTU-
OKCHUJI@aHTHOI'O CTaHy OpraHi3My, aje i JJjid CTBOpeH-
Hsl HOBUX, 6i/1b1lI eeKTUBHUX JIKIB.

[eTepoLMKJ/IiUHI CMOJIYKH 3 Iipa30JI0HOBUM ¢par-
MEHTOM Yy MOJIEKYJIaX € BiJJlOMOIO IpyImoo 6iosoriv-
HO aKTUBHUX PEYOBUH, [/ AKUX XapaKTepHa aHaJl-
reTUYHa, NpOTH3alla/ibHa, aHTUAENIPeCaHTHA Ta iH-
i BUAU aKTUBHOCTI. [loxXigHI mipa3o/i0Hy - 1€ TaKi
BijoMi /1ikY, ik aHaNbriH, aMifonipyH, 6yTaioH Ta
inwi [1]. [Ipo6aema po3uiMpeHHs NepesiKy aHTHU-
OKCH/IQHTHUX NpemnapaTiB Ha ¢papMaleBTUMHOMY PUH-
KY BUPIILIYETHCS, TOJIOBHUM YUHOM, 32 PaXyHOK CTBO-
peHHs 6i0JIOTiYHO aKTUBHUX /106aBOK, 1110 MiCTSTh
KOMILIeKCcH QuIaBOHOIAB i BiTamiHiB. HU3bKa pesysibTa-
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Cxema

THUBHICTb BUKOPUCTAaHHSA TAKMX KOMILJIEKCIB y 3Ha4-
Hil Mipi moB’si3aHa 3 iHBepci€to Ail TPUPOJHUX aHTH-
OKCUJAHTIB: y MaJIMX /032X BOHU NPOSABJISAIOTb aH-
TUOKCHUJAHTHY aKTUBHICTb, y BUCOKHUX — BUCTYIIA-
I0Tb Y pOJIi IPOOKCH/AHTIB.

CuHTeTHYHI JliKapCcbKi 3ac00U KpiM TepaneBTHY-
HOro epeKkTy MOXXyTb BUSIBJSATHU | aHTUOKCUJAHTHI
BJIACTUBOCTI, IPU LIbOMY Lii CIIOJIYKHA He MAlOTh iH-
Bepcil aHTUOKUCHIOBAJIbHOI Aii. Jloc/lii>keHHS aHTH-
OKCH/JIAHTHHUX BJIACTUBOCTEH NpemnapariB JOLiIbHI-
11e NIPOBOJUTHU IIPU OKUCHEHHI BOAHO-OPTaHiYHUX
Mo/iesiel yepe3 0CO6JIMBOCTI 6i0JI0TIYHUX CUCTEM,
nepll 3a BCe, IX FTeTepOreHHIiCTh — AUCTIEePCIMHUM ce-
pesOBHUILEM Y HUX € BOJA.

MeTa faHoi po60TH — BUBYEHHS 3aKOHOMIpHO-
CTel aHTUOKCUAAHTHOI il moxiiHUX mipa3oJioHy-5,
B TOMY YUCJi BiJOMUX JIIKAPChKUX 3aC06iB B eMYJIb-
cii eTun6eH3eH-BoAa. Ik 06'eKTH O6YJIU B34Ti Taki
CHOJYKHU (cxeMa).

AHTHUOKCU/JIJAaHTHY aKTHUBHICTb (AOA) IIUX CIOJIYK
npH iHinifioBaHoMmy azofiizo6yTupoHiTpuiom (AIBH)
okucHeHHi etTun6eH3eny (ETB) nocnimxkeHo paniiie
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Puc. 1. KiHeTUYHI KpVBI HAKONWYEHHS rigponepokcnay eTunbeHseHy
B eMmynbcii ETB-Boga 6e3 (6) i B npucyTHocTi [AO]=5,0"10"* Monb/n;
[AIBH]=1,0-102 monb/n; [ACNa]=0,5 monb/n; T=70°C. Hymepauis
KPVBUX BiZINOBIAAE HOMEPaM CrosyK.

t, xB

ra3oBOJIIOMOMETPUYHHUM MeToZ oM [2]. BcTaHoBJIe-
HO, 1110 4-aMiHO-2,3-auMeTuI-1-peninnipazonoH-5
(amiHoaHTUNIpKH) 2 Ta 2,3-AUMeTUI-4-MeTHIaMi-
HO-1-deHninmipazonoH-5-N-MeTaHCyIbPOHAT HATPIIO
(aHasbrin) 3 He iHriGYOTH MPOLIEC FOMOTEHHOI'O OKHC-
HEeHHS; 2,3-AUMeTUI-4-uMeTHIaMiHO- 1-deHinmnipa-
30J10H-5 1, 3-meTu1-1-deHinnipasosnoHn-5 4 ta ria-
poxJsiopu nipa3osioHy-5 5 BusBusn AOA Ha piBHI
CTaHJAPTHOTIO iHTi6iTOpa - ioHOJY.

i 3’sscyBaHHSA 3aKOHOMIipHOCTEH Aii B reTepo-
reHHHUX 6i0JIOTIYHUX CUCTeMax BUBUYEHA aHTHOKCH-
JaHTHA aKTUBHICTb X CaMUX NNOXIJHUX Nipa30J10-
Hy-5 B cTabisizoBaHil gojenuacybdaToM HATPito
(ACNa) mopgenbHit emyabcii ETh: Boga, okMcHEeHHS
skol iHiniroBasnu AIBH. B reTeporenHiii BogHo-opra-
HiYHi# cucTeMi epeKTUBHICTD iHriGiTOpa B 3HAYHIN
Mipi 3aJIeXKUTh He TIJIbKY Bijj HOr0 aHTUpaJUKaJIbHOI
aKTHUBHOCTI, asie i psay ¢paKTopiB, AKi KepyOTh CTPYK-
Typoro aucnepcii i miciiem 3naxomxeHHs AO [3, 4].

BukopucTaHa 3a MoJieJIbHY eMyJIbCisl IPSIMOTo0 TH-
1y, cTabis1izoBaHa aHIOHHOO MOBEPXHEBO-aKTHBHOIO
pedoBuHoIo (I[TIAP), - 11e ckJ1afHa KOJOIJHO-XiMiYHA
cucteMa. /lucnepciiHuM cepe/J0BUIIEM € BOAA, IUC-
nepcHa ¢asa - kpamii ETb. Monekynu [1AP aacop-
O6y1oThcs Ha Mixkdas3Hil moBepxHi Ta NPU KOHIEH-
Tpauiil Bumoi 3a KKM yTBoprotwTh Minenu. Okuc-
HeHHs ETB B npucyTtHocTi AIBH Bifi6yBaeTbcs Bce-

Ta6bnuua

AOA noxiaHmMx Nipa3onoHy-5 Npn OKUCHEHHI
eTun6eH3eHy B roMOreHHOMY CcepeoBULLi
Ta B emynbcii; [AIBH]=1,0-10monb/n; t=70°C

ETb-Bopa ETH
Cnonyka
/T, k,-10* n/monb-c [2]

1 1.1 He BMN/NBaE
2 2.0 4.2
3 34 He BM/INBAE
4 33 3.2
5 1.5 2.8
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Puc. 2. KiHETUYHI KpuBi HaKOMUYEHHS rigponepokcnay eTunbeHseHy
B eMynbCcii 6e3 (1) i B npucyTHOCTI 3-MeTun-1-ceHinnipasonoHy-5,
[AO]-10%, monb/n: 2 -2,5;3-5,0; 4 -7,5.

[AIBH]=1,0"102 monb/n; [ACNa]=0,5 monb/n; T=70°C.

t, xB

peAuHi KpamneJsib, y Miljesiax Ta Ha Mixkda3Hil mo-
BepXHI B 3aJ1e2KHOCTI Bij JioKasi3alil peareHTiB, TO-
My 1el npoliec € retepodasHum [5].

KineTnuHi kpuBi okrcHeHHs1 eMysbcii ETD 6e3
Ta B IPUCYTHOCTI noxigHux nipasosony (1-5) npes-
cTaBJieHi Ha puc. 1, a B Tabuuui - gadi mo AOA nux
CIOJYK.

BujHo, 10 HallepeKTUBHillle raIbMYIOThb IPOLLEC
crioniyku 3 Ta 4. Y pasi 3-metusi-1-deninmnipasoio-
Hy-5 1le MOXKe 6yTH 06yMOBJIEHE HOT'0 BUCOKOIO aK-
THUBHICTIO 10 BiJHOLLIEHHIO 10 IEPOKCUIHUX pau-
kasaiB ETB (RO, [2], 1110 10sSICHIOETHCSI HAsABHICTIO B
MOJIOXKEHHI 5 Mipa30JIbHOTO KiJbIlsl KETOHHOI IPyNHx
Ta YTBOPEHHSM TayTOMepPHOI EHOJIbHOI GOopMHU Tif-

pokcunipasoJy.
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O6puB RO, 3ailicHI0ETbCA 3a yyacTio OH-rpyny,
IPU I bOMY YTBOPIOETHCA GEeHOKCUIBbHUU pasuKal
iHri6iTopa, cTabibHICTD siKOro 3abe3neuyeTbes de-
HIJIbHUM 3aMiCHUKOM, OCKIJIBKU TiZpOKCUIIIPa30J1 apo-
MaTHU4YHHUH.

EdexTHBHa rasibMytoya Jiist aHaJIbriHy IPU OKHC-
HEHHI Liiel BOJHO-OpraHiyHol CUCTEeMHU 3a YMOB HU-
3bkoi APA B roMoreHHOMy npoleci Moxe 6yTH Mo-
B’si3aHa 3 eJIEKTPOJIITUYHOIO JIUCOLial[i€EF0 MOJIEKYJT
y BOZHOMY CepeIOBUIIL Ta Mi/IBUIIIEHO0 aZiCOPOIIiEr0
3 Ha Mixkda3Hii moBepxHi.

BBe/ieHHS aMiHOTPYNH B M0JI02KEHHA 4 Mipa30Jib-
HoOro Kinbug (crosiyka 2) 3MeHiuye AOA nopiBHSIHO
3 4, He3BaXKalo4U Ha Te, 1[0 IX aHTUPaJMKaJbHa aK-
TUBHICTb 1P TOMOI'€eHHOMY OKMCHEHHI eTHJIGeH3e-
Hy ofHakoBa. HoBuii 3amicHuk (-NH,), iMoBipHo, mij-
BUILYE TiApodisbHICTh aMiHOAHTUIIIPUHY Ta HOTO
posnofis y BoaHy ¢asy. BmicT inribiTopa y ¢pasi ETh
3MEHILYEThCS, OTKE, 3BHMKYETbCS ePEKTUBHICTD raJib-
MyBaHHS.



XKypHan opraHiyHoi Ta pbapmaueBTnyHOT ximii. — 2013. — T. 11, Bun. 1 (41)

Byno gocaigxeno BrivB KoHUeHTpauii AO Ha Ki-
HETHKY HaKOIIMYeHHS TiiponepoKCULy IPU OKHMCHEH-
Hi MoZiesibHOI cucTeMHU (pucC. 2): 36ibieHHs [AQO] 3a-
KOHOMIpHO NiABUILYE Nepioax IHAYKIL

CJti1 3a3HAYMTH, 110 TiAPOXJIOPHU Mipa30JI0HY 5
BUSIBUB IIPOOKCUAAHTHI BJIACTUBOCTI — BiAOYBaeThCsA
NPUILIBU/IIIEHHS] OKUCHEHHS cy6cTpary (kp. 5, puc. 1).
Takuil BIJIMB Ha KiHETHUKY MpoLiecy Moxe 6yTH To-
B’si3aHUH i3 HAsSIBHICTIO YeTBEPTUHHOI'O aTOMa HiT-
poTeHy, iKUK, sIK BiZloMo [6], kaTasidye po3naz rijipo-
NEePOKCU/y Cy6CTpaTy 3a pauKaJbHUM MeXaHi3MOM.

JaHi no nepiogax iHAYKIii OKUCHEHHS eMYJIbCil
ETB HaBegeHni B Tab/uni i mopiBusaHi 3 AOA npu ro-
MoreHHOMy npoteci. Kopesnduis BificyTHs yepes BIUINB
noBepxHi noainy ¢as, [IAP Ta iHmux kosnoigHo-xi-
MiyHuX pakTopiB. e nmigTBepAKy€E ysABJIEHHS NPO
0COOJIMBOCTi aHTUOKCHAHTHOI Aii CIIOJIYK y TeTe-
podasHoMYy mpoleci.

ExcnepuMeHTasibHa YaCcTuHa

JocnimpkeHi cnosnyku 1-5 ouninanay nepekpucTa-
Ji3ani€ero 3 eTaHoJy. K iHiL[iaTOp OKUCHEHHSA BUKO-
PHUCTOBYBaJIU a30/ii300y TUPOHITPUII, IKUW 3a0e31e-
4ye nepeodir Mpolecy OKMCHEHHS 3 MOCTIKHOI0 IUBU/I-
KicTIO iHil[ilOBaHHS, TOGTO B CTAlliOHAPHOMY PEXKH-
Mi. AIBH 6araTopa3oBo nepekpucTasi3oByBaju 3 Me-
TaHoJy i cyminiu y Bakyymi npu 25°C. Jlnis kosoin-
Hoi cTabinizawii eMmysibcil 3acTocoByBaiu aHiOHAK-
TuBHe [1AP - nozenusicynbdat HaTpito, AKUK 04U~
I1aJT¥ 3TiHO 3 MeTOAUKOIO [7].

AOA crnosyk BU3Ha4yaJu NpU OKUCHEHHI eMyJib-
cii ETb-Boza (cniBBigHOImEHHs a3 1:3 3a 06'eMmom).
EMyJibcito roTyBasv 0JaBaHHAM eTH/16eH3€eHy 3 po3-

NiTepatypa

YUHEHUM B HbOMY iHil[iaTOpoM [0 Halepes IpUro-
TOBAHOTO PO34YUHY eMyJIbraTopa 3 N0oJaJbIIUM iH-
TEHCUBHUM CTPYIIyBaHHSAM NpoTsarom 5 xB. Okuc-
HEHHsI IPOBOJIUJIM B PEAKTOpi 6ap60TAKHOTO TUILY
3 6e3MepepBHOIO0 MO/jA4Yero MOBITPS NpU TeMIlepa-
Typi 70°C.

KineTuky ininifioBanoro okucHeHHs1 ETB koHT-
pOJIOBaJIM 32 HArpOMa/PKeHHAM IIPOMIXXKHOT0 IIpO-
AykTy - rifponepokcuy ETB (ROOH), koHueHTtpa-
1[il0 IKOTO BU3HA4YaJId METO/I0M HoJloMeTpii. Ak na-
paMeTp AOA BUKOPHCTOBYBAJIU BEJIUYUHY T/T, (T, -
nepiof inaykuiii 6e3 iHri6iTopa, T - nepion iHayKIii
3 iHri6iTopom). 3a nepioz iHaAyKLil 06paHo yac go-
carHeHHs KoHUeHTpanil [ROOH]=1,0-10"% mosb/J1.

BUCHOBKM

1. llpwu inigiioBanomy AIBH okvcHeHHI MosieKy-
JIAPHUM KHCHeM MoZesibHOI eMyJibcii ETh: Boga gocii-
JPKeHO aHTUOKCHU/AHTHY aKTUBHICTD 2,3-AUMETUJI-
4-nuMeTtunamino-1-geninmipasosiony-5; 4-amiHo-2,3-
aumeTui-1-peHinmipasosony-5; 2,3-1uMeTHI-4-Me-
THJIaMiHO-1-peHinnipasosioH-5-N-MeTaHCy/IbGOHa-
Ty HaTpito; 3-MeTua-1-PpeHinnipasosony-5 ta ria-
pOXJIOpU/, Iipa3oJioHy-5.

2. BusHaueHo, 110 JIiKapCbKi Npenaparu 3 nipa-
30JI0HOBUM $parMeHTOM y CTPYKTYpi MOJIEKYJI BO-
JIOLIIOTh aHTUOKCUJAHTHUMH BJIACTUBOCTAMMU IIPH
rerepopasHOMy OKUCHEHHI.

3. BusiBJieHi 3akoHOMipHOCTi iHri6yto4oi Aii no-
XiHUX Nipa3oJIoHy-5 NPY OKKMCHEHHI eMyJibCii Mmo-
PiBHSIHI 3 rOMOreHHUM npouecoM. Kopenania mix
JaHuMu o AOA y roMOTeHHOMY Ta reTepOTEHHOMY
OKHWCHEHHI BiZICyTHA.
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