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SYNTHESIS OF THE OXIDIZED FORM OF DITHIENO-TTF BY ELECTROCRYSTALLIZATION

General principles of the electrocrystallization technique in application to organic molecules are shown, as some historical background. Based
on this, we were able to rationalize main variables in the experiment which are needed in order to get crystals of the oxidized form, that are suitable
for further applications such as for example single crystal x-ray diffraction analysis or conductivity measurements. The biggest impact comes from
such factors as choice of solvent and supporting electrolyte, which influence directly the solubility of both the starting compound and its oxidized
form. Purity of all components is also paramount. In order to avoid formation of by-products, experiment is usually performed in a sealed U-shaped
electrochemical cell with a glass filter between the anodic and cathodic compartments and under inert atmosphere such as argon or nitrogen. Other
parameters considered here, such as temperature of the solution and intensity of the current, help to fine-tune the result, but have less impact on
whether the crystallization will occur at all. It is also critical to maintain both parameters at constant values in order to obtain high quality single
crystals. Galvanostatic oxidation mode is more favourable comparing to the potentiostatic as it allows steady rate of oxidation by providing fixed
intensity of the electrical current and subsequently more stable rate of crystal grows, although potentiostatic mode or alternating current can be used
to grow bigger amounts when quality of the single crystal is less important. Further we used this approach to electrocrystalize previously obtained
by our group dithieno-TTF, based on the exTTF scaffold. According to the literature cyclic voltammetry data, dithieno-TTF undergoes reversible
single-wave two electron oxidation to form bis-cation similar to classic exTTF, but in our case only radical-cation salt was obtained in a form of shiny,
dark-red, needle-like single crystals. This could be attributed to its extremely low solubility and corresponding formation of the kinetic product, which
correlate well with relatively fast crystallization just within 3 days. Another possibility is a comproportionation reaction involving the starting neutral
molecule and oxidized dication.
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3AKOHOMIPHOCTI KMCNTIOTHOIO rigPoni3y bJ1OK-KONOnIMEPIB,
WO MICTATb NONIAKPUNAMIA TA NONIETUNEHOKCUA

HocnidxeHo ocobnueocmi kucriomHozo 2idposnizy miuen dubnok-kononimepie MEO-b-MAA (OBK) i mpu6nok-kononimepie MAA-b-
TEO-b-I1AA (TBK) y eodHomy cepedosuuwyi. Memodom nomeHyioMempuyHO20 mumpyeaHHs1 po32/isiHymo KiHemu'Hi 3akoHomipHocmi
npomikaHHs peakuii kucsilomHozo 2idponizy 6K ma TBK npu pi3Hiti doexuni [TEO- ma TAA-6n10okie nopieHsiHO 3 noniakpunamioom (MAA).
BcmaHoeneHo, wo npouyec 2idposizy dubsiok- ma mpubiok-konosimepie 3anexums eid doexuHu NMEO- i [TAA-naHyrozie i € 6inbw ege-
KmueHUM 0Or1s1 6510K-Kononimepie 3 6inbWor 008)XXUuHO 060x 6J10Kie.

Knroyosi cnoea: 6510k-kononimepu, nostiakpunamio, nosliemusieHokcud, KuciomHul 2iopoJti3.

Bctyn. Miuenu nonimepis ycnilwHO 3aMiHUNW Tpagu-
LiMHI HOCIT NnikapCcbkMX NpenaparTiB, Taki K MiLensipHi Ta Be-
3UKYNSAPHI  CTPYKTYpU ninigiB, HeopraHivHi i nonimepHi
HaAHOYACTUHKWN, HaHO- Ta MIKpPOYaCTUHKN emynbein [1-4].
Binbwicte pobiT B Ui ranysi BMKOHyBanacb 3a Mexamu
Ykpainu. Mix Tum, Ha kadbeqpi XiMii MOHOMepIB i nonimepis
pPO3p06IeHO HOBI MiLENAPHi HAHOKOHTENHEPH, SKi € NPOAY-
KTamMu camo3bupaHHs acuMeTpu4HuX OGrnok-kononimepis 3
XiMIYHO KOMMNNEMeEHTapHUMK Griokamu, WO MIiCTSTb Mnofiak-
pvnamig (MAA) Ta nonietunerokeng (MEO) [5-7]. BctaHoB-
neHa ix BUCOKa edeKTUBHICTL Mpu  iHKancynauii
npoTMpakoBOro npenaparty AokcopybiuunHy [8—10].

3aiNcHeHHs agpecHOi AOCTaBKM MiKapCbKyX NpenaparTiB
3a JOMOMOro MiLenspHUX HaHOKOHTEMHEpIB nepeabavae
HasiBHICTb NiraHAiB-caxapyaiB B BEPXHiX LWapax rigpodinsHol
"kopoHun" miuen [11]. Tinbkn B TakoMy BUNagKy Ha noBepxHi
KMiTUH peani3yeTbCs B3aeMofis niraHaiB 3 peuentopamu,
sIKa 3anycTUTb MEeXaHi3M eHAOoLUMTO3Y i NoAanbLIOro NPoHK-
KHEHHS1 HAHOKOHTENHEPIB B cepeauHy KNiTuH, ae BinbysaTu-
MeTbCsl iX Oiogerpagauis i BMBIMbHEHHSA  NiKapCbKOi
pevoBuHM [12]. LLlo6 maTu niraHgn-caxapuamn B BEPXHiX Lia-
pax MiLensipHoi "KopoHn", HeobxigHO BBOAUTY iX B rigpodi-
neHi  6nokn  MiuenoyTBoplolounx  Brok-kononimepis

Oe3nocepenHbO B XOAi iX CMHTEe3y, abo B mpoueci noganb-
LWOi hyHKLiOHarmi3aLii CMHTE30BaHMX KOMomMimMepiB.

CborogHi 3Ha4yHa yBara npuKkyTa OO ranaktosu ik Bek-
TOPY Ha MiLensipHUX Hociax. PeuenTtopw, WO po3ni3HaloTb
ranakTosy (asianornikonpoTeiH), MiCTATb KMiITUHW NeYiHkn Ta
nereHiB, SKi BBaXatTbCH NEPBUHHNM MiCLIEM 3HAXOMKEHHS
MeTacTasiB nyxnuH [13, 14]. HannowmpeHiwmm i 4oCTynHUM
npenapaTom ranakTtosu, KU BUnyckaeTbcsl 6arateMa Ximi-
YHUMM KOHLIEpPHaMM CBIiTy, € ranmaktosamiH. Moro moxHa
nerko B M'sIKMX ymoBax "npuwmti” Ao TUX Y iHWKX nosnime-
PHUX NaHLOrB, WO MICTATb aKTUBHI MgpOKCUIbHI, kKapOok-
CUINbHIi Ta aMiHHi rpynu, 3a AONOMOrOI0 3LUMBAOYOro areHTy
kapboringiimigasony [15-17], skMin Takox € AOCTYMHUM Ha
PVHKY. TaKMM YMHOM, FONOBHOK NPOBIEMOI0 Ha LUNAXY BBE-
[EeHHA "BeKTOopiB" ranakto3n y BepxHi Lwapu miuen crae
CTBOPEHHSA oaHiel abo aekinbkox —OH, -COOH- a6o —NH>
rpyn B KiHLIEBMX YacTMHaXx rigpodinbHMx 6okis BiaNoBigHMX
Grok-kononimepis.

Onsa 6nok-kononimepiB 3a y4yactio MNMAA icHye moxnu-
BiCTb N1erkoro nepeTBOPEHHSI aKTUBHMX aMifHUX rpyn B Kap-
OokcunbHi abo amiHHi Wnaxom peakuin rigponidy abo
aMiHOMEeTUIIOBaHHA akpunamigHux naHok [18]. MNpote, BU-
KopucTaHHs ans ctBopeHHs —COOH rpyn peakuii ny>kHoro

© KyHuubka J1., XXenTtoHoxcbka T., 2018



ISSN 1728-2209

XIMISL. 1(55)/2018

~ 61~

rigponi3y He AacTb HEOOXigHWI pe3ynbTaT, OCKINbKU YTBO-
PEHi B Taknx yMoBax kapboKcunaT-ioHW 3pyNHYTb CUCTEMY
H-3B'askiB Mk 6nokamu MEO i MAA, To6To BUXigHi miLens-
pHi cTpykTypw. MopfibHe pyiHyBaHHsSI MiLENSPHUX CTPYKTYP
anbnok- i Tpnbnok-kononimepie Ha ocHogi MEQ i noniakpu-
nosoi kncnotu (MAK) cnoctepiranu B po6oTi [19] npu 3aps-
OXXEHHI YacTHM KapBokcunbHUX rpyn Ha 6nokax MAK.

loes cTBOpEHHSA akTMBHMX (DYHKLiOHANbHWX Fpyn Yy 30B-
HiLWHIX Wwapax rigpodinbHOI MiLenspHoi "KOPOHU" 3 MeTo
BBEAEHHS B Hel niraHAiB-caxapuais ctana npuBoaom Ans
npoBefeHHs 4acTKoBOro rigponisy aubnok-kononimepis
MEO-b-MAA (OBK) Ta Tpubnok-kononimepis NMAA-b-NMEO-b-
MAA (TBK) B kucnomy cepefoBuLLi, OCKINbKM came Taki
YMOBW [03BOMSATb CTBOPUTU akTUBHI HedapsagxeHi —COOH

rpynu y BEpXHiX Lapax MiuensipHoi "KOpoHu" 6e3 pyinHy-
BaHHS cuctemu H-3B'a3kiB B a4pi miuen.

B paHin poboTi Bneple npoBegeHo AOCHIIKEHHS KiHe-
TUKW | NPOAYKTIB KUCMOTHOrO rigponi3y ABox 3pa3skie [1BK Ta
nBox 3paskiB TBK, wo matTb pisHy aoexuHy 6nokis MEO i
MAA, y BOOHOMY CepefoBULLI B M‘AKMX yMOBaX.

EkcnepumeHTanbHa 4YacTtuHa. PeanbHicTb npoBe-
OeHHA rigponidy akpunamigHux naHok NAA B kucnomy ce-
pefoBuWi  nNpu  NigBULLEHIN  TemnepaTypi  LUMPOKO
obrosoptoBanacb B poboTi [20], ogHak iHdopmauis Lwoao
KMCMNOTHOTO rigponi3y 6rok-kononiMepis, WO MiCTATb nonia-
Kpunamig Ta nonietuneHokcug, BigcyTHs. Bigomo, wo B
NMPUCYTHOCTI MiHEpanbHUX Ta OEsKUX OpraHiYHWX KUcrnoT
[21] rigponis noniakpunamigy BiabysBaeTbcs 3a cxemoto (1):

*—PCHZ—TH—]H—* + mH,0 A, *—[—CHZ—TH%WPCHQ—TH—];* + mNH,

CONH,

Mpu ubomy ctyniHb rigponidy NMAA mMoxe gocaratu go-
CUTb BUCOKMX 3HayeHb. OpHielo 3 ocobnmBocTei npose-
AeHHs kncnoTtHoro rigponisy MNMAA npu TemnepaTypax 85—
110 °C [22] € nosiBa YacTkoBO ab0 MOBHICTIO HEPO3YMHHUX
NPOAYKTIB peakuii BHacnigok NpoTikaHHA npouecy imigisadui,
IO nMpu3BOAUTb OO YTBOPEHHS HebaaHux TPUBMMIPHMX
CcTpykTyp [23]. BpaxoBytoum BNNuB imigizauii Ha npoTikaHHSA
npouecy K1cnoTHoro rigponidy NAA npu BUCOKUX TeMmnepa-
Typax, MM obpanu Taki KOHLEHTpaUiiHi Ta TemnepaTypHi
YMOBW NpoBeAeHHs Liel peakuii ans 6nok-kononimepis, npu
SIKMX YTBOPEHHS NOBIYHMX NPOAYKTiB BYNo NpakTU4YHO HEMO-
XnuBe. Y poboTi BukopucToByBanu Aa 3pasku [1BK Ta aBa
3pasku TBK, wo manu pisHy gosxuHy 6nokis NMEO, ogepxa-
HWMX 3a peakuielo pagukanbHOI MaTpuyHoi Brnok-kononime-
pusadii MAA 3 TEO y npucyTHOCTI conen Luepilo K

CONH, COOH "

iHiuiaTopa pagukanbHOro npouecy 3a paHille HaBeOeHOo
meToaukoto [24]. Metogom 'H AMP nigTBepmxysanu ximiy-
HWIA cknag kononiMepiB i BU3HaA4YanuM MONEKynsipHy maccy
(MM) 6nokis NMAA Ta makpoMonekyn B Linomy. Cnektpu po-
aumHie NAA, IBK i TBK B D20 (C=10 kr-m-3) sanucyeanu Ha
AMP cnektpomeTpi Mercury-400 cipmu "Varian" (CLUA) npu
KiMHaTHI TemnepaTypi. IHTepnpeTauito cnekTpis Ta pospa-
xyHkn MM TAA i 6rok-kononimepie NpoBoAMnM 3a Bigo-
MUMKU  POPMyNamu, BUKOPUCTOBYHOYM  CMiBBiQHOLLEHHS
iHTerpanbHUX iIHTEHCMBHOCTEN CUrHaniB NPOTOHIB METUSb-
HKUX Ta MeTuneHoBmx rpyn MAA, a Takox NPOTOHIB MeTune-
HoBux rpyn [EO, BignoBigHO [0 pJaHMX nonepegHix
pocnigxeHb [25]. PesynbtaTt HaBeaeHi B Tabn. 1.

Ta6bnuys 1
NapameTpu 6nok-kononimepis 3a gaHumu 'H AAMP cnekrpockonii
Kononimep Mnpeo, kKda Mnpaa', kOa Mngekrsx?, kOa Wneo?, %
OBKA1 2 28 30 6,7
OBK2 5 223 228 2,2
TBKA1 6 416 422 1,42
TBK2 35 1897 1932 1,81

"CepeaHboumncriosa MM 6noky MAA. 2 MM Tpubnok-kononimepy: Mnrsx=Mnneo+2:Mnnaa. ¥Barosa yacTka MNEO y kononimepax.
y y y

OtpumaHi 3paskm [BK, TBK, a Takox 3pasok lMAA 3
Mn=117 k[la, L0 BUKOPUCTOBYBaNM A4Nsi NOPIBHSAHHA, MOOU-
hikyBanu WNAXOM KMCIIOTHOrO rigponidy aMigHux rpyn npu
pH=3, T=50°C Ta KoHueHTpauii nonimepis C=10 kr-m=3. He-
06xigHoro 3HaveHHs pH y BUXigHMX po3dmHax 6rnok-kononi-
MepiB gocsrany gogaBaHHAM neBHOI KinbkocTi 0,2 M HCI.
YMOBM peakuii Ta CniBBigHOLLEHHS peareHTiB ninbupanu Ta-
KM YMHOM, LWOG O0CArTM BIAHOCHO HEBENMKOrO CTYMEHH
nepeTBopeHHs aMmigHux rpyn (Ao 5 %).

3 MeTOK BCTaHOBMNEHHS KiIHETUYHWX 3aKOHOMIpHOCTEN
peakuii rigponidy ABK ta TBK Bigbupanu nesHuin 06'em po-
34MHY MoaudikoBaHux 3paskiB yepes 10, 20, 60, 120, 180
Ta 240 xB Big no4aTKy peakLii, nepeocagKyBanu aueToHOM,
PO3UYMHANM Y [OeiOHi30BaHin BOAI i BM3HAYanu KinbKiCTb
riAponisoBaHMX akpuramigHux faHOK MEeTOAOM MOTeHUio-
METPUYHOrO TUTPYBAHHS LUMSIXOM PO3paxyHKy KpUBUX Mor-
TNNHaHHSA rifpOKCUN-ioHIB (3anexHocTi BENUYNHU
NOrNUHaHHSA rigpoKcun-ioHiB con™ Big pH) Ans moaudikosa-
HWX 3paskiB Ta iHauBigyansHoro MAA. TutpyBaHHS NpoBo-
avnm npu Temnepatypi 25+0,1 °C y TepmMocTaToBaHii
KOMipui 3a ymoB nepemiwyBaHHsa po3unHy [OBK, TBK abo
MAA MarHiTHOK Milwankow Ta NOCTIMHOro NPONyCcKaHHs no-
TOKY aproHy. Ak TutpaHT Bukopuctoysanu 0,2 M po3uuH
NaOH. KoxHa HacTynHa nopuisi TMTpaHTy foAaBanach 4ye-
pes 2 xB, WO 6ynu HeobXxigHi AN BCTAHOBMEHHS piBHOBaru

B cuctemi. E.p.c. Komipku (CknsHMIM i xnopcpibHuin enekT-
poan) BuMmiptoBanu Ha pH-meTpi M-215 (Binopyck). 3Ha-
YEeHHda e.p.Cc. nepeBoaunuM B oavHuui pH aHanitMyHum
cnocobom 3a koediljieHTaMmu kanibpyBanbHOI NPSMOI, Ky
OTpMMyBanu 3a cTaHgapTHUMKU OydepHuMU po3yMHaMK.
TouHicTb BU3HaveHHs pH ctaHoBuna 0,02 oguHuui. B aHa-
noriYyHnX ymoBax TUTpyBanu AeioHizoBaHy Boay ("xonoctun
po34ymH"). 3a pesynbtatamu TuTpyBaHHa OBK, TEK, MAA ta
[eioHi30BaHOI BOAM NYroM po3paxoByBanv BenuyuHy nor-
NIVHAHHSA TiAPOKCUN-iOHIB (GoH) 3a dpopmynoto (1):

Oon =%(1 -1QPHPHo) (1)

ae C — KoHUeHTpauis 4o6aBneHoro TUTPaHTy 3 ypaxyBaHHSM
110ro po3BeaeHHs Npu TUTPyBaHHi, Mmorb-(100 cm3)~"; g — KoH-
LeHTpaLis 6nok-kononimepy, r-(100 cm3)'; pH — 3HaueHHs Bi-
A'eMHOro  norapudmy  KOHUEHTpauil MPOTOHIB B PO3YMHI
Kornonimepy npu neBHMx 3HaveHHsix C; pHo — aHanorivHi 3Ha-
YEHHSs B "XOMNOCTOMY PO34MHi" 3a TUX caMmx 3HadeHb C.

OcKinbkn rpaHMyHa BenMuMHa MOMMUHAHHA Bignosigana
3aranbHii  KINbKOCTI  NEepeTBOPEeHUX amigHux rpyn, 3a
dopmynoto (2) BM3HaYanu CTyMiHb Tigponidy akpunamigHux
naHok A:

-3
A= ﬁ x100% )

Nnaa
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€ Orp — rpaHnyHa BeENuWYMHa MOTNUHAHHS Ti4pPOKCUI-IOHIB
(npu pH~9-10), Mr-ekB-I~", Nnaa — KinbkicTb naHok MAA y
BuxigHomy 3pasky [16K a6o TBK, ocH-monb-r".

Pe3ynbTatu Ta ix o6roBopeHHsi. Ha puc. 1 HaBegeHo
OaHi TUTPYBaHHS, OOEepXaHi LUMSAXOM PO3paxyHKy KpUBKX
NOrMWHAHHS TiOPOKCUM-IOHIB (3aMneXHOCTi BEMUYNHM NOrMu-
HaHHS TiApOKCUI-ioHIB con- Big pH) Ans mogudikoBaHUX
spaskiB ABK, TEK Ta iHameigyanbHoro MAA.

Ak nokasanu pospaxyHku (Tabn. 2 Ta puc. 2), y npoayk-
Tax peakuii Bxxe yepe3 20 xB focaraBcs Mamxe He3MiHHUN
cTyneHb rigponisy A, akui ctaHoBuB 1-2 %. Lien edext mo-
)KHa BBaXkaTy 3aKOHOMIPHWUM, OCKINlbKM YMOBW peakLii niabu-
panu TakMMm 4YvMHOM, LWo6 Aocartv Hesemnukoro (4o 5 %)
CTyNneHs1 NepeTBOpeHHs amigHux rpyn. LlikaBum BusiBuecs
TOW hakT, Lo cepen 3pa3kiB AnGoK-kononiMepis, Tak came
AK i Tpmbnok-kononimepis, Npu TemnepaTypi NpoBeAeHHs

1,04
a
0,8+ —o—1
15
) v 2
; 0’6' +3
(=
s x4
;5 0,4+ 5
AT Tew
0,0 . ; . .

5 6 7.8 9 10 11
pH

1,0+

B
|<0,8~ —o—1
E v 2
2 0,61 -3
= x4
';0,4< -5
bo =6
0,2
0,0

5 6 7pH8 9 10 11

peakuii 50°C 6inbL akTUBHO NigAatTbLCS MAponi3y Taki, siki
MatoTb Ginbw goeri MEO Ta MNAA 6noku, T06T0 OBK2 Ta
TBK2, BignoeigHo. Lle siBuLLe moxe OyTn nos'a3aHe 3 0cob-
NMBOCTAMMW NPOLECIB MiLENOYTBOPEHHS, WO BigbyBaroTbCA
B po3unHax bnok-kononimepis. Hanpuknag, MiuenspHi cTpy-
ktypu OBK2 i TBK2 € Ginbl cTabinbHMMKM, OCKINbKM MatoTb
po3BUMHYTE riapodobHe Aapo, yTBOpPEHE AiNsiIHKAaMN B3aEMO-
aii porux MAA Ta NEO 6nokis, Ta BENUKY KOPOHY, YTBOPEHY
He3B'a3aHuMKu cermeHTamum NAA. B Takomy Bunagky amigHi
rpynu MAA B "kopoHi" miuen € 6inbl gocTynHMMKM Ang are-
HTa rigponisy, B pe3ynbTaTi Yoro peakuisi BigOyBaeTbCs ak-
TUBHIWIE Ta JocArae OinbLIOro CTYMEHI0 MNEepPEeTBOPEHHS.
3paskn [BK1 ta TBK1, Wo MicTSTb BiHOCHO KOPOTKi Groku
MEO Ta MAA, yTBOpIOIOTb MiLleNsApHi CTPYKTYPW 3 MEHLL pPO-
3BUHYTUM "sapoM" i Manok "KOpoHOK", sika, oOMeBUOHO, He
3abe3neyvye 4OCTATHIO KOHLIEHTPALiH0 akpunamigHuX NaHok,
TOMY peakuis rigponisy B HUX BiAOyBaeTbCH NOBiMbHiLLE.

1,0-_ 6
£ 0,8-
1]
3
® 0,6
s
20,4
o
©
0,2
0,0
1’0j r
_ 0,8- o1
E i +2
x
$ 0,61 a3
s 4
|';50,4_ -5
o ——}
0,2
1 o oyt
(|| R —
5 6 7 8 9 10 11
pH

Puc. 1. 3anexxHoCTi BeNnMYMHU NornMHaHHA rigpokcun-ioHis Big pH ana OBK1 (a), ABK2 (6), TBK1 (B)
Ta TBK2 (r), moaudikoBaHux npotsarom 10 (7), 20 (2), 60 (3), 120 (4) , 180 (5) Ta 240 (6) xB, T=25°C

10+

84

A%

A A N A
o o~ il 1
=
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t, xs

10+ 6

2
1] ] 32
0 , , , : J
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Puc. 2. 3miHa ctyneHto rigponisy B yaci ans (a) ABK1 (7), ABK2 (2), NAA (3) Ta (6)TBK1 (7), TBK2 (2), NAA (3), T=20°C

Tabnuys 2
KiHeTn4Hi napameTtpum peakuii rigponisy 16K ta TBK npu T=50 °C
K A Vri,qp'105 1)1 Arp 2)5
ononivep ocH-Monb-m3-¢! %
NAA 0,12 1,4
OBK1 0,14 1,7
OBK2 0,17 2,0
TBK1 6,33 0,7
TBK2 6,79 0,8

1) WemnakicTb peakuii rigponisy; 2) CTyniHb rigponisy.
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Cnig BigsHauuty, wo rigponia OBK B uinomy Bigbysa-
€TbCS iHTEeHCMBHILLE, Hix TBK i gocsrie 6inbLuoro cTyneHto ne-
peTBOPEeHHSI. 3HayYHy porib B LIbOMY Bigirpae, Ha Hall nornsg,
pizHa 6ygoBa MiLlenspHUX CTpyKTyp. BeanepeyHo, Wwo makpo-
Monekynu TBK yTBoptotoTb BinbLu cknagHi MiLensipHi cTpyk-
Typn, Hixk [OBK. Tlpu UpOMYy BUHMKaKOTb CTEPUYHI
YCKNaAHeHHs, SiKi He MOXYTb HE BMnMBaTU Ha KiHETMKY rnoni-
MepaHanoriyHnx nepeTsopeHb B naHutorax MNMAA.

BucHoBkn. B pesynbraTti npoBegeHoi poboTu BnepLue
3HaMOeHo YMOBU ofepaHHS MoAudiIKOBaHUX KononiMepis
noniakpunamigy Ta nonieTuneHokeuay LUMAsSXoM peakLii Kuc-
NOTHOrO rigponi3y akpunamigHux NaHokK i3 Manum cTyneHem
nepeTBopeHHs (8o 2 %). MNokasaHo, Wwo peakuii KUCNOTHOro
rigponidy aMbnok- Ta TpMbrnok-kononimepis Ha OCHOBI nonia-
Kpunamigy Ta nonietunexHokcngy tuny MNMEO-b-NAA Ta MAA-
b-NEO-b-NAA npu Temnepatypi 50°C BigOyBatoTbCst 4OCUTL
LUBMAKO, i NPOTAroM NepLUOi FOAMHWN BCTAHOBIIOETLCH XiMiYHa
piBHOBara. BctaHoBneHo, Lo npovlec rigponidy AMbnok- ta
Tpubrnok-kononiMmepis npu temnepatypi 50°C 3anexuTb Big
poBxuHn MNEO 6noky i € 6inbl edpekTMBHUM Ans Grok-Kono-
nimepiB 3 GinbLUOO oro foBxuHo. OaepxaHi pesynbtatu
MOXYTb BYyTW KOPUCHMMU MpW OMNpaLoBaHHi 3aranbHoi MeTo-
ponorii dpyHkuioHanizauii Aubnok- Ta Tpubnok-kononimepis
noniakpunamigy Ta nonieTuneHokcMay Ans agpecHoi AocTa-
BKM iKiB B MiLleNsipHNX HAHOKOHTENHepax.
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KneBckui HaumoHanbHbIW yHuBepcuteT umeHu Tapaca LlleBuyeHko, Kues

3AKOHOMEPHOCTHU KUCJITOTHOI'O rmaPOJIN3A BNOK-COMONMMEPOB,
COOEPXALLUMX MONMNMAKPUNTAMUA N NOJNTUITUITIEHOKCUA

HccnedoeaHbl ocob6eHHOCMU KUucsI0mHO20 2udposiu3a muyenn dubnok-cononumepoe MNEO-b-MAA (OB6K) u mpu6nok-cononumepoe MAA-b-ITEO-
b-IMAA (TBK) e eodHoli cpede. MemodoM nomeHyuoOMempu4ecKo20 Mumpoe8aHusi Usy4yeHbl KUHemu4YecKue 3akoHOMePHOCMU MpomeKaHusi peakyuu
kucriomHozo a2udponu3sa [JBK u TBK, codepxawux MMEO- u [TAA-6n10ku pa3Holi OnuHuU. YcmaHoesieHo, Ymo npoyecc audposiu3a dubriok- u mpu6nok-
cononumepoe 3agucum om AnuHbl [MEO- u TAA-yeneii u npoxodum 60s1ee UHMEHCUBHO 8 Cily4ae 6/10K-COMoIUMEPO8, KOMopble UMEIOM 8 C80eM
cocmaee 6510ku 6onbweli ONuUHbI.

Knroyesnie crnosa: 6510k-cononumepsl, noauakpuaamud, Nosud3museHoKcud, KUCSIOMHbIU 2udponus.

L. Kunitskaya, PhD,
T. Zheltonozhskaya, Dr. Sci.
Taras Shevchenko National University of Kyiv, Kyiv

BEHAVIOR OF ACID HYDROLYSIS IN BLOCK COPOLYMERS
COMPRISING POLYACRYLAMIDE AND POLY(ETHYLENE OXIDE)

Polymeric micelles self-assembled from amphiphilic block copolymers have been intensively investigated as nano-carrier systems for tumor-
targeted drug delivery. Diblock copolymers PEO-b-PAAm (DBC) and thriblock copolymers PAAm-b-PEO-b-PAAm (TBC) contained biocompatible
chemically complementary polyacrylamide and poly(ethylene oxide) formed micellar structures in aqueous solutions which have hydrophobic
complex "core" formed by the hydrogen-bonded PEO/PAAm chains and hydrophilic "corona” of the surplus segments of PAAm blocks. The ability
of DBCs and TBCs to bind the anticancer drug doxorubicin was established. This opened the new prospects for using such copolymers as
nanocontainers for toxic and poorly soluble drugs. Successful implementation of DBC and TBC micelles for drug delivery requires the presence a
special vectors, particularly galactose, in the micellar "corona”. Such vectors can recognize corresponding receptors on a cellular surface, interact
with them, and penetrate into the intracellular space by the endocytosis pathway. In order to introduce the galactose vectors into DBC or TBC micelles,
the corona forming PAA blocks have to contain the corresponding active groups, such as —-OH, —-COO~, —NH.. Therefore, the methods of DBCs (TBCs)
functionalization are particularly important since it allows to input the necessary saccharides and also to expand the applications of micellar
nanocarriers to encapsulate and delivery of both the drug substances and genetic materials. In the present work, the polymer-analogous conversion
of DBCs and TBCs by the acid hydrolysis of PAAm blocks at 50°C was studied. Kinetic investigations of the hydrolysis reaction of DBCs (TBCs) in
comparison with pure PAAm were performed by potentiometric titration. It was established that the process of acid hydrolysis of diblock- and
thriblock copolymers depends on the blocks length and occurs more intensive in the block copolymers which have longest PEO and PAA chains.
The reasons for this phenomenon are discussed. The fact is that hydrolysis of DBCs samples develops efficiently in comparison with TBCs ones
attributed to the steric obstacles which appears in TBCs micelles because of their more complicated structure.

Keywords: block copolymers, polyacrylamide, polyethylenoxide, acid hydrolysis.



