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OKHNCHO-BITHOBHI ITPOLECHU B PEAKIIAX
N-APHJICYJIB®OHIJI-1,4-HA®TOXIHOHIMIHIB
3 AEAKUMHU HYKJTEO®IJIAMHA

Peaxuist N-apuncynbpoHin-1,4-HadTOXIHOHIMIHIB 3 apOMaTHYHAMH aMiHaMH Ta aIlyirigpa-
3uHaMH niepedirae 3a cxemoro 1,4-npueaHaHHA, POTE B SKOCTI MPOMYKTIB peakii BUIIIs-
IOTBCSI OKHCHEHI MPOIYKTH TpueaHaHHs. OKUCHUKOM MOXKe OyTH BUXiTHHUN Ha()TOXIHOHIMIH
Ta KUCEHb MOBITPs. B X0/i 10CTiPKeHb BCTAHOBJICHO, 10 KMCEHb MOBITPSI B YMOBaX IpOBe-
neHHs peakiii 1,4-HadTOXIHOHIMIHOB 3 apOiNriipasuHAMHE € €JMHUM OKHCHUKOM, SIKUI OKHC-
HIOE TPOAYKT 1,4-IIpUeHAHHS, IO JOBEJCHO BUBYCHHSM OKHCHO-BITHOBHUX ITOTCHIIIaliB.
Bu3HaueHHS OKMCHO-BITHOBHUX ITIOTEHITIAJIIB MIPOBOIMIIOCH METOIOM MPSIMOT TIOTEHITIOMETPil
(BapiaHT CepeJMHHOTO MMOTCHIIIANY).

Kurwuogi ciioBa: HahTOXiHOHIMIH, aMiHOHA]TON, OKUCHO-BITHOBHUI MOTEHITIA), METOI TIPS~
MoO{ OTEHIIIOMETPii.

N-3amimmeHi 7-XiHOHIMIHM 3yCTpiYaroThCsl B IPUPOAI 1 € 610JI0TUHO-aKTHBHUMH pe-
YOBHHAMH, BOHH 3HAMIIIIM BUKOPUCTAHHS B Oararbox obmactsax [1]. Illupokwuit ciekTp
oOnacreil BUKOPUCTAHHS 1-XIHOHIMIHIB OOYMOBIIIOE€ BEJIMKY YBary, IO NPUIUIAETHCS
ximii N-3aMimieHnx #-XiHoHIMIHIB. baratbma noCHigHUKAMH BHBYAJIACh 1 BUBYAETHLCS
B TEMEPIITHIN Yac peakiliifHa 37aTHICTh N-3aMileHnuX n-XiHOHIMIHIB [2, 3].

HaiiGinpina yBara npuaiiasieTbes peakilisM HYKJICO(PITBHOTO MPUETHAHHS.

VY peakuisix Hykjaeo(diTpHOTO TpHeAHAHHS N-3aMillleHUX #-XiHOHIMIHIB Yac-
TO CIOCTEpIraloThCsl MapajielibHi OKHCHO-BIAHOBHI IPOIECH, NPUYOMY, UMM BHIIE
OKUCHO-BiJHOBHMU TmoTeHIian (OBII) xiHoHiIMiHA, THM OiJibIlla WMOBIPHICTH Ta-
KHX TporeciB. Y 0arathbOX peakiisXx pa3oM 3 MPOAYKTaMU TIPHEIHAHHS BHUII-
JSIOTbCA  BIHOBIEGHI (OPMH BUXITHMX XIHOHIMIHOB, HANpPUKIAA, B PEAKIIAX
N-apuncynbdonin-1,4-6en30xiHoHaiiMiHIB 3 miankindocditamu [4]. B okpemux Bu-
MajiKax CIOCTepIraeThCsl TUTbKA OKHCHO-BIHOBHUH MpOIIEC, HAPUKIIAA B peakiii N,
N’-piapuncynbdonin-2,3,5,6-rerpaxiop-1,4-0eH30X1HOHA1IMIHIB, 1110 MAaIOTh Iy>KE€ BU-
cokuit OBII, 3 Tpuankindocdiramu [5].

B pobGorti [6] moka3aHo, mo peakiis N-denincynbdonin-1,4-madroxinoHimMiny 1
3 apOMAaTHYHUMH aMiHaMH Tepedirae 3a cxeMor 1,4-npueaHaHHs, MpoTe Oyau BUII-
JIeH1 OKHMCHEH1 NpoaykTH — N-(deHincynbhonin-2-apunamino- 1,4-nadroxinoHiMiau 2
(cxema 1):

Y 3B’S13Ky 3 THM, IO pa30M 3 HaQTOXIHOHIMIHAMH 2 3 peaKIifHOT Macu OyJo BUIiJIC-
HO 4-denincynbponinamino-1-madron 3, nepexbaganocs, Mo B X0l peakiii yTBOPIO-
I0ThCSI TPORYKTHU 1,4-nipuenHanHs — 4-¢peHincynpponinamino-2-apunamino- 1-nadronu
4, SIKi OKUCHIOIOTECS APYTOI0 MoJeKynoro N-¢peHincynshonin-1,4-mapToxinoHimMiny 1.
[Ipu pomy nependavanocs, mo xiHoHiMiH 1 Mae Oinbir Bucokuii OBIT B mopiBHSHHI
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Cxema 1

3 OBII xiHonimina 2.Toit dakr, 1o Buxij XiHOHIMIHIB 2 OyB Buie 50% (Big 61% m0
75%) cTaBUTH MijJ CYMHIB BUCHOBOK, 3pOOJICHHI aBTOpaMu podoTH [6].

Hamu BUCITOBJIEHO MPUIYIICHHS, 10 TTAPAJICIbHO 3 MPOIIECOM OKHCHEHHS YTBOPIO-
BaHHUX IIiJ] Yac peakilii aMmiHOHA(TOIIB 4 BUXITHUMHU HadTOXiHOHIMIHAMHU 1, BijOyBa-
€THCSI OKHCHEHHS aMiHOHA(TOMIB 4 KUCHEM MOBITPs (cxeMa 2):

NH NH
\_ \_ 2y
0
PhSO,NH OH :.2 PhSO,N 0
[H]
4 2

Cxema 2

3 MEeTOI0 MiJTBEPKEHHS BUCIOBICHOTO MIPUITYIIICHHSI HaMU 3po0JieHa cripoba Bij-
HOBJICHHSI HA()TOXIHOHIMIHIB 2 710 aMiHOHA(TOMIB 4.

BinHoBIIeHHS X{HOHIMIHIB 2 MIPOBOJMIM IIMHKOBUM MUJIOM a00 AUTIOHITOM HATpito
B €TaHOBIN KHUCIOTi. UepBOHI PO3YMHU XiHOHIMIHIB 2 3HEOAPBIIIOBAINCH, OHAK Yepe3
KiJIbKa CEKYHJ IIPU CTOSHHI Ha MOBITPi 3HOBY YEPBOHLIH, 1110 € HE3aMEPEUHUM J0Ka30M
y4acTi KMCHIO TIOBITpPs B peakiii HaQToXiHOHIMIHY 1 3 apOMaTHYHUMU aMiHaMH, Tapa-
JIENIBHO 3 Y4acTIO BUXIHOTO XiHOHIMIHY 1, B pe3yJbTaTi 4oro B peaklifHOMY pO3uHHi
BUSIBIISIETHCS BiTHOBNIEHA popMma 3 XiHOHIMIHY 1.

[TonibHe sBUIE crIOCTepiraeTbes Takok B peakiii N-apuicynbdonin-1,4-nadro-
X1HOHIMIHIB 3 apoinrigpasunamu [7]. HezamimeHi B xiHoinHOMY si1pi HAPTOXIHOHIMIHU
5 3 anunrigpasuHaMU pearyroTh 3a cXeMoo 1,4-pueaHaHHs, IPOTE 3 peakuiiHoi Macu
Oyno BUIIICHO POIYKTH OKUCHEHHS 7 (cxeMma 3):

VY 3B’43Ky 3 THM, 1[0 B IAaHOMY BHUIIAJKY, HA BIAMIHY BiJ peakuii 3 apoMaTHUYHUMU
amMiHaMu, B peaKIiifHii CyMillll He BUSIBICHO NIPOAYKTIB BiJHOBJICHHSI BUX1THUX X1HOHI-
MiHIB — 4-apuicynab(oHinamino-1-HahToniB, €MHUM MOSICHEHHSM YTBOPEHHS XiHOHI-
MiHy 7 Oynia y4acTh B Ipolieci KUCHIO MOBITPsl, MPOTE JI0Ka3iB LbOTO HE OyJI0 HaBEIEHO

[7].
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Ar=CH, (a—f), 4-CH,CH, (g-1); Ar' = C,H, (a, g), 2-HOC H, (b, h), 3-CIC H, (c, i), 4-CIC H, (d, ),
4-NO,C H, (e, k), 4-CH,0C H, (£, 1)

Cxema 3

XiHOHIMIHM 7 BiIHOBIIOBAJIA JTUTIOHITOM HATPil0 Y BOAHO-aMIaYHOMY CEpPEIOBHIII
JIO BIATIOBITHUX aMiHO(EHOIIB 6, SIKi IIIBUKO OKMCHIOBAIMCH HA TIOBITPI 10 BUX1THOTO
xiHoHiMiHy 7. IIpu crpo6i iX nmepekpucTamizariiii 3 1-0yTaHoNy HE3MIHHO BHJIIJISUTHCH
xiHoHiMiHH 7 [7]. Lle € moka3oM y4acTi KHCHIO B peakilii Ha)TOXIHOHIMIHIB 5 3 aruiri-
npasuHaMu. O4eBHIIHO, 1ie OB’ s13aH0 3 Nyke Hu3bkuM OBII XiHOHIMIHIB 7.

3 METOI0 MiATBEPAKCHHS I[bOT0 NpUIyIIeHHs Hamu BuMipsiHi OBII xiHOHIMIHIB 7.
Hawm Branocst BUAITUTH B iHEPTHOMY cepeIoBUIII aMiHOHA(TOIH 6.

Hna Busznauenns OBII meTomom mpsiMoi MOTEHIIOMETpPii BUKOPUCTOBYETHCS SIK
OKHCHEHa, TaK 1 BiTHOBJICHA (popMa CHONYK, TOOTO HAPTOXIHOHIMIH 1 BIIOBITHHI aMi-
HOHadTOIN [8].

VY 3B’s3KY 3 HECTIHKICTIO BiJTHOBIIEHOT hopMu y pasi mapu 6/7 (cxema 4): HEeMOXKITH-
BO MIPHUTOTYBATH PO3YUHH 31 CTPOTO BU3HAYCHOIO KOHIICHTPAIII€IO.

(0]
Il Il
NHNHC —Ar' NHNHC—ATr'

-2e, -2H"
ArSO,NH OH =——= ArSON 0
+2e, +2H"
6 O 7 O

Cxema 4

Hamu BuKopHcTaHa TiTbKH BiIHOBICHA ()OpMa, SIKA OKHUCHIOETHCS B OCEPEAKY
KHCHEM TIOBITpS IPOTATroM Onmu3pko 1,5 romuam. [Ipm mpoMmy peecTpyBaBCsl OKHCHO-
BIJIHOBHHH IMOTEHIIIAJ IO MOMEHTY HOro cTabiizaiii, o CBiYHUIIO0 PO TTOBHHM ITepe-
X111 BiAHOBIIEHOI (hopMH 6 B OKHCHEHY 7.

OBII OB-enexrpona O, + 4H" + 4e == 2H,0 npu pH = 7 ckmanae +0,815 B, mo
3HauHo Bume OBII xiHowiminiB 5 (manpuxiang OBII N-4-tonincynsdonin-1,4-
Ha(TOXiHOHMOHOIMIHY HopiBHIOE +0,660 B [9]), 0Tke KHCEeHb MOBITPSl B yMOBaX Mpo-
BEJICHHSI peakilii mux Ha(TOXIHOHIMIHIB 3 apoiNriipa3uHaMH € €JIMHUM OKHCHHKOM,
SIKFH OKHCHIOE TIPOAYKT 1,4-TpreaHanHs 6, 0 YTBOPIOETHCSI.
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MeToro 1aHoi poOOTH € BUBYCHHSI OKUCHO-BITHOBHHUX ITPOIIECIB B peakilisx N-apui-
cynb(oHiI-1,4-HaPTOXIHOHIMIHIB 3 apOMAaTHYHUMH aMiHAMU Ta apoiNriipa3uHaMH Ta
BHU3HAYCHHS OKUCHO-BITHOBHUX IOTEHINAJIIB TPOIYKTIB IPUETHAHHS.

MATEPIAJIN I METOAN JOCJIAKEHHS

N-Apuiacyiabdonin-2-apoinamino-1,4-nagroxiHoHiMiHu 7 CHHTE30BaHO 3a Me-
Toaukor0 [7]. XapakTepUCTHUKH CUHTE30BAaHUX CIONYK BiANOBiAIOTH JIiTEpaTypHHM
naHuM [7]. [4 cniekTpu CHHTE30BaHUX CHONYK 3amucyBanud Ha crekTpomerpi UR-20
B TabneTkax KBr. AHamii3 4MCTOTH JOCTIKYBaHUX CHOTYK MpoBoauin MetoxoM TIIX
Ha maactuHax Silufol UV-254. B sikocTi po3UYMHHHKA BUKOPUCTOBYBAJIN XJIOPOGOPM,
CIIIOEHT — CUCTEMa PO3UMHHMKIB OeH3eH-TekcaH, 10:1. IIposB YD-cBiTiom.

BinnoByieHHs1 HAQTOXiHOHIMIHY 2.

Jo cycnensii 10 monb HadroxiHOHIMIHY 2 y 10 MJI KpryKaHOi €TaHOBOI KHCJIOTH
nonasanu 1,2-10° Mok TUTIOHITY HaTpilo, peakiiiiHy cyminn HarpiBaiu. Peakitito rmpo-
BOJWIHN y atMocgepi a30Ty. Po3unH mocTynoBo 3HeOapBIIOBABCS ajne Maibke oapasy
IpuitMaB MepBiCHUI KOJip, TP OXOJIO/DKEHHI YTBOPIOBABCS BUX1THUH HA(TOXIHOHIMIH.

AHaNOTiYHO MPOBOAWIN BiAHOBICHHSA HA(QTOXIHOHIMIHY 2 Zn-TIUJIOM y KpHXKaHil
eTaHOBIil KUCIOTI.

Binnosyienns HaTOXiHOHIMIHIB 7a, g, j.

Jo cycnensii 10 monb HadroxiHOHIMIHY 7 y 10 M KpHyKaHOI €TaHOBOI KHCIOTH
nonaBanu 1,2-107 Mosp auTioHITA HaTpito, peakiiiHy cyMimn HarpiBamu. Peakiito ta
MOJIAJNbIIII oreparlii mpoBoMIIK Y atMocdepi a3oTy. Po3unH moctynoBo 3He0apBIIOBaB-
Csl Ta MIPH OXOJIOKEHH1 YTBOPIOBABCS 0cajl 0EKEBOTO KOJIbOPY, SIKUH BiA(iIBTPOBYBa-
JIM Ta IPOMUBAJIHM KPUKAHOIO €TAHOBOIO KUCIIOTOIO Ta BOJOI0. 3 (pibTpaTy J0AaTKOBO
BHCA/KCHHSIM BOJIOI0 OTPUMAHO 0caj 0exeBoro konsopy. [IpoayKT BinHOBICHHS epe-
KPHCTATI30BYBaIM 3 KPUKAHOT €TAHOBOI KUCIIOTH 3 J0JaBAHHSAM HEBEJIMKOI KUIBKOCTI
JUTIOHITY HaTPil0, HAIJIMIIOK SKOTO BiIMUBAJIH BOJIOI KIMHATHOI TeMIIEpaTypH.

XapakTepUCTUKU ~ CUHTE30BaHUX —cmonmyk: 6a: t =197-198 °C  (poski.);
6g:t =183-184 °C (po3ki.); 6j: t_=206-207 °C (poski.).

JU1s cCUHTE30BaHMX BiAHOBICHUX (GOpM 6a, g, j BUMIPIOBABCS OKHCHO-BiTHOBHUI
MOTEHITia] B POIIECi X TOBIJIbHOTO OKUCHEHHS KUCHEM IMOBITPS METOAOM MPSMOI T0-
TEHI[IOMeTpil (BapiaHT cepelMHHOrO MOTEHITiaNY).

B sixoCTi pO3UMHHNKA BUKOPUCTOBYBAJIN KPHUKAHY €TaHOBY KHCIIOTY, a B SIKOCTI (po-
HOBOT'O €JIEKTPOJIITY — anerar Harpito. O0uaBa — kBasiikaiii He HUKYE «X.4.» Ta Oynn
JIOJaTKOBO 3HEBOIHEHI.

BumiproBanns OBII npoBogunn B kprxkaHiii eTaHoBii kucioTi Ha ¢oni 0,5 M 6e3-
BOJIHOTO allerara Harpilo, 3 KOHIEHTpaLi€lo cuoiyk 6 ~2,5%10° Moib/1 HACTYIHUM
YMHOM: JI0 HABaXKKU JOCHIKyBaHOI pEUOBUHHU 64, g, j Y CKIOBYITICIIEBOMY CTaKaHIH-
Ky 06’emom 50 mu (Mapxu C-2000 BupoOHHITBa HOBOUEpKACHKOTO BYIIEIIEBOTO 3a-
BOJY), SIKHH CITy>)KUB 1HIUKAaTOPHUM (BUMIpPIOBAILHUM) €IEKTPOIOM, Aoaasaiu 10 mi
0,5 M po3unHy 0€3BOHOrO alieTara HaTpilo B KpHUKaHil €TaHOBIM KHUCIOTI 1 Bipasy x
nounHanu BuMiptoBarHst OBII npu nepeminryBanHi 3a Temneparypu 25°C, peecTpyto-
gy 3Ha4eHHs1 OBII 3 inTepBanom 15 ¢ Ha moOYaTKy €KCHEPUMEHTY 1 10 5—7 XB. HAIpH-
KIHII 0 BCTAHOBJICHHS MPAKTHYHO MOCTIHHOTO HOro 3Ha4eHHS (B IIOMY Maibke 10
1,5 rogunm).

58



Okucno-6ionosni npoyecu 6 peaxkyisax N-apuncynvghonin-1,4-nagpmoxinoniminis 3 nykneogpinamu

Perictpamiito OBII mpoomgmmu 3a gomomororo pH-merpa AD1000 (ADWA
Romania). EnexTpomom mopiBHSHHS CIY)KUB MPOTOYHUN HACHYCHUH XJIOPUICPIOHHIA
enekrpon OBJI-1M3. 1llo6 yHukHYTH TIoTparuisiHHs BojgHOro po3unHy KCl B cucre-
MY, IO JIOCIIKYBaJIaCh, €ICKTPOJ TOPIBHSHHS MOMIIIAIU B €ICKTPOJITHIHHHA KITFOY
MTHUC 5.130.008 (I'omenbckuii 3aBOJT BUMIPIOBAIIbHUX TPWIIaIiB, bemapycs), 3aroBHe-
Hui 0,5 M po34rHOM arierarta HaTpiro B KPHKaHIH eTaHOBIH KHUCIIOTI.

PE3VJIBTATH JOCJIAXKEHHS TA IX AHAJI3

[IpoBeneHO BH3HAYEHHS OKUCHO-BITHOBHHMX IIOTEHINIANiB TaJIbBaHIYHUX TMap:
N-apuicyns¢onin-2-apoinamino-1,4-nadroxinonimin —N-apuicynbdonin-2-apoin-
amizno-1,4-aminonadroin (cxema 5):

i i
NHNHC —Ar' NHNHC—ATr'

6 7

Cxema 5

s Busnadenns OBII BuxopucToByBanach TiNBKH BiTHOBIEHA (GopMa, SKa OKHC-
HIOETBCS B OCEPEIKY KHCHEM MOBITPSI MTPOTATOM ONHU3BKO 1,5 TOAMHM (PHCYHOK).
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Pucynok. OKHCHO-BIIHOBHUI MMOTEHIIIAJ TPOIIECY OKHMCHEHHS aMiHOHA(TOMNA 6]
110 HaTOX1HOHIMIHY 7j

Figure. Redox potential of the oxidation process of aminonaphthol 6j
to naphthoquinoneimine 7j
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MaremaTtiuHy 00poOKy pe3ysibTaTiB BUMIPIOBaHb MPOBOJMIM 32 JOITOMOTOK TPO-
rpamu Excel makety Microsoft Office.

OBII raneBaniyHOi mapu HadTOXiHOHIMIH (6)—amiHOHadTON (7) BU3HAYAH, SIK
CepeaHE 3HAYECHHS MK MmoTeHuianom E ., AKkuii BCTAaHOBIIOBABCSA B CHCTEMI TIPH T10-
BHOMY OKHCHEHHI BHXIJJHOI pEYOBHHH, TOOTO KOJIM B CUCTEMI 3aITUIIAETHCS JIUIIE Ha-
¢roxinonimin 7, i norenmianom E ., o peecTpyBaBcs Ha MOYATKy NPOLECY B CUCTEMI
3 BiJTHOBJICHOIO ()OPMOFO — BIJIMOBIAHUM aMiHOHA(PTOIOM 6, B IIbOMY 1 TOJISITAE METOJ
MPSIMOT TOTEHITIOMETPIT y BapiaHTI CEPEAMHHOTO IMOTCHIIIATY.

B tabmuni npeacrapneHi pe3yabTaTH BUMIPIOBAHHS, SIKi HABEJCHI BIJIHOCHO CTaH-
JAPTHOTO BOJHEBOTO €JICKTPOJa. 3BEpTalOTh Ha cebe yBary ayKe HHU3bKi 3HAuCHHS
BennunH OBII, 3aBAsIKM 9OMY CTa€ MOKJIMBHM IPOIIEC OKUCHEHHS aMiHOHA(TONIB 6
KHCHEM TIOBITpSI.

Taouus
OkucHO-BiIHOBHI noTeH1iaJu nap amiHoHadTo1-HAdTOXIHOHIMIH: 6a/7a, 62/7g, 6j/7]
Table
Redox potentials of aminonaphthol-naphthoquinone pairs: 6a/7a, 6g/7g, 6j/7j
TlaabBaniuna napa: nagroxinoniMin/aminonagTon E',, mV
7a/6a 371
Tg/6g 347
7i/6j 346
BUCHOBKH

Bu3HaueHO OKMCHO-BITHOBHI ITOTEHITIAIM MPOAYKTIB peakilii N-apuicynbhoni-1,4-
Ha(TOXIHOHIMIHIB 3 apoiiriapa3uHamMu. BcTaHOBIIEHO, 10 KUCEHB TOBITPS B YMOBax
MIPOBEJICHHS PeaKIlii UX Ha(QTOXIHOHIMIHIB 3 apOUITiApa3sHHAMH € €JUHUM OKHCHH-
KOM, SIKHI OKHCHIOE MPOAYKT |, 4-nipueHaHHS, B PE3y/IbTaTi YO0r0 YTBOPIOETHCS HOTO
MPOAYKT OKMCHEHHS— BIIIMOBIAHUNA HAPTOXIHOHIMIH. BU3HAUCHHS OKHCHO-BITHOBHHMX
MOTEHITIATIB MPOBEICHO METOOM MPSMOT MOTCHIIIOMETPIi y BapiaHTi CepeIMHHOTO T10-
TEHITIaTy.
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OKHNCJIUTEJBHO-BOCCTAHOBUTEJIBHBIE
INPOLNECCHI B PEAKIIUAX N-APUJICYJIb®OHNJI-1,4-
HA®PTOXUHOHUMHUHOB C HEKOTOPBIMHA
HYKIIEO®HUJIIAMMU

Peaxnust N-apuicynbdonm-1,4-Had TOXHHOHIMHHOB ¢ apOMaTHYECKUMH aMHHAMH U apOHII-
TUApa3suHaMH [IPOTEKaeT Mo cxeme |,4-mpucoeinHeHus], OHaKO B KaueCTBE MPOAYKTOB pe-
AKIMU BUJICIISIOTCS] OKHUCIICHHBIE TIPOTYKTHI IpHcoeanHeHws. OKHCINTENIeM MOXKET OBITh KaK
MCXOJHBIIT HAQTOXMHOHUMHH, TaK U KUCIIOPOJ BO3yXa. B xoz1e MccienoBaHuii ycTaHOBIEHO,
9TO KHCIIOPOJ BO3AyXa B YCIOBHAX MPOBEACHUS peaknud 1,4-Ha TOXHHOHUMHHOB C apOHII-
TUApa3suHAMU SIBISIETCS €MHCTBEHHBIM OKUCIIUTEIEM, KOTOPBIN OKUCIAET MPOAYKT 1,4-mpu-
coeMHEHHs. DTOT (PAaKT JO0KA3aH N3YyIEHHEM OKHCINTEIEHO-BOCCTAHOBUTENBHBIX TOTEHIN-
anoB. 3MepeHne OKUCITUTENbHO-BOCCTAHOBHTENBHBIX MOTEHIINAIOB IPOBOIUIOCH METOIOM
TIPSIMOM TOTEHIIMOMETPHH (BapHAHT CEPEANHHOTO MOTEHIINAIA).

KiaroueBble ciaoBa: Haq)TOXI/IHOHI/IMI/IH, aMI/IHOHa(i)TOH, OKHCJIUTEIILHO-BOCCTAHOBUTEIILHBIA
MOTEHIHAJl, METO/] HpﬂMOﬁ MOTCHIIMOMETPUHU B BAPHUAHTE CEPEANHHOIO IMOTCHIIMAJIA.

A.P. Avdeenko, Yu. P. Kholmovoi, A. L. Yusina
Donbas State Engineering Academy, Department of Chemistry and Labor Protection,
Akademichna str., 72, Kramatorsk-13, 84313, Ukraine; chimist@dgma.donetsk.ua

REDOX PROCESSES IN THE REACTIONS
OF N-ARYLSULFONYL-1,4-NAPHTHOQUINONEIMINES
WITH CERTAIN NUCLEOPHILES

Quinone-hydroquinone pairs are prototypes of organic redox systems, and studies of the
electrochemical behavior of these compounds are of great interest for research. Electrochemical
behavior associated with the equilibrium of electron-proton transfer provides information
about the molecular structure and environment of the process. Apart from chemical aspects,
quinones play an important role in the biochemistry of living cells. Quinone derivatives, used
as drugs for several types of human cancers, have been found to have their biological activity
related to their redox behavior. Quinoneimines-aminophenols form similar pairs.
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In nucleophilic addition reactions of N-substituted p-quinoneimines, parallel redox
processes are often observed, and the higher the redox potential of quinoneimine, the
greater the likelihood of such processes. Naphthoquinoneimines with aromatic amines and
acylhydrazines follow the scheme of 1,4-addition, but as reaction products are oxidized
products -4-arylsulfonylamido-2-arylamino(2-aroylamino)-1,4-naphthoquinoneimines. The
oxidant may be the original naphthoquinoneimine and oxygen. Studies have shown that
oxygen in the reaction of 1,4-naphthoquinoneimines with acylhydrazines is the only oxidant
that oxidizes the product of 1,4-addition, as evidenced by the study of redox potentials. Both
oxidized and reduced form of the compounds, as naphthoquinoneimine and the corresponding
aminonaphthol, are used to determine the redox potential by direct potentiometry. Due to the
instability of the reduced form in the case of the pair naphthoquinoneimine-aminonaphthol,
we used only the reduced form, which is oxidized in the cell by oxygen. The redox potential of
the naphthoquinoneimine-aminonaphthol galvanic pair was determined as the average value
between the potential E__, which was established in the system upon complete oxidation of
the starting substance, that is, when only naphthoquinone imine remains in the system, and
the potential E__ , which was registered at the beginning of the process in the system with the
reduced form — the corresponding aminonaphthol. This is the method of direct potentiometry
in the variant of the middle potential.

Key words: naphthoquinonimine, aminonaphthol, redox potential, direct potentiometry
method in the middle potential version.
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