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OPTICAL AND PHOTOCHEMICAL PROPERTIES OF
POLYMERS BASED ON 2-(4-METHACRYOXYSTYRYL)QUINOLINE

The design and synthesis of new polymer materials with controlled and predictable properties is still a challenge. Photoactive chromophore can
be incorporated into a polymer in several different ways: guest-host systems, main chain polymers and side chain polymers. While none of these
options are not perfect and each has its advantages and disadvantages. However, the chromophore functionalized polymers were found to be more
effective due to: high concentration of the chromophores can be introduced; polymers with chromophore moiety show increased stability of poling
induced SHG activity and decrease of the orientation relaxation process; absence of phase separation lessens the scattering losses; such techniques
as plasma etching, optically induced index changes, laser ablation, electrical poling can be applied; multilayer phormation assists in easy integration
with electronic and optical components.

The principles of design of various molecular photoswitches and logical devices, in particular, those based on the photoisomerization reaction of
diarylethylenes have been actively investigated in recent years. Azasubstituted diarylethylenes (DAE) styrylquinolines containing a central double bond and
an endocyclic nitrogen atom, have become the subject of interest due to their ability to reversible transformations (photoisomerization and protonation).

In this work, photosensitive polymers were synthesized by radical polymerization of corresponding styrylquinoline derivatives with comonomers
methyl methacrylate (MMA) using asobisisobutyronitrile (AIBN) as radical initiator. We present results obtained for thin films of the methacrylic
polymers incorporating styrylquinoline side-group as optically active molecule.

Synthesis of 2-(4-methacryloxystyryl)quinolone and 2-(4-methacryloxystyryl)-6-methoxyquinoline was described. The polymers were obtained by
free radical polymerization of methacrylic monomers in dimethylformamide with azobisisobutyronitrile as initiator. The products of polymerization
were characterized and evaluated by THNMR, UV spectroscopy. Glass transition temperatures were characterized by DSC method. It was found 133°C,
110°C, 130°C, 112°C for P1, PIMMA, P2, P2MMA respectively. Their optical and photochemical properties as well as temperature dependence of the
photoluminescence of diarylethylenes have been investigated.

Keywords: Styrylquinoline, photoisomerization, photoluminescence, radical polymerization.
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ONTUYECKUE N ®OTOXUMUYECKUE CBOMCTBA NONIMMEPOB
HA OCHOBE 2-(4-METAKPUJIOKCUCTUPUN)XNHOJTUHA

OnucaH cuHme3s 2-(4-MmemakpusIoOKCUCMUpPUJI)XUHOJIUHA U 2-(4-Memakpusiokcucmupuri)-6-MmemokcuxuHonuHa. CuHme3upoeaHHbie MoJluMepbl ¢
duapusamusieHo8bIM hpacMeHmoM 6biniu nosyveHbl Mo ceo0600HopaduKalbHOMY MexaHu3My nosumepusayuu. lMonumepusayuro nposodunu e
paccmeope dumemusngpopmamuda, 8 Kayecmee UHUYUAMoOpa UCMOIbL308asIU a3obucu3zobymupoHumpusn. CmpoeHue noslyYyeHbIX NMoJuMepos u
uccnedosaHue ux pomoxumudeckux ceoticme npoeodusnu ¢ nomowsto 'H SIMP, Y®-cnekmpockonuu. Temnepamypbl cmekniogaHus 6bLiu nosyYyeHb!
mMemodom dugpgpepeHyuansHol ckaHupyroujeli KaropuMempuu.

Knroyeenle croea: cmupunxuHonuH, gpomouszomepu3ayusi, pomositoMuHecyeHyus, padukasnbHasi mosumMepusayusi.
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BYAOBA KOMMNJEKCY LUIMHKY 3 LUIMKNOFrEKCUNALIETOALIETATOM

Ynepwe ompumaHo ma cmpyKkmypHO oxapakmepu3oeaHo 6isidepHuli komnnekc Zn(ll) i3 yuknozekcunayemoayemamom cknady
[Zny(C16H1503)4(C;H5s0H),]: kpucmanu mpukIUHHOT CUH2OHIT 3 Mpocmopoeoto 2pyroko P-1; a = 7,6530(4), b = 12,2412(8), ¢ = 12,9102(9) A;
a=90,198(5), = 101,071(5), y= 96,937(5) epad. 3a daHumu I4 cnekmpockonii yuknozexkcunayemoayemam KoopOUHyembCsi A0 amomie
UYUHKY e OenpomoHoeaHil ¢hopmi 6ideHmamHo 3 ymeopeHHsIM Memasioyuksiie xesam+Hoao muny. bBydoea komnnekcy aHanozi4Ha 6ydoei
paHiwe odep)xaHux KOOpAUHauiliHuUx crnosyk kobanbmy U HiKeslto 3 YUKIT02eKcunayemoayemamom.

Knroyosi cnoea: yuHk, kemoecmep, yukiozekcunayemoauemam, 6isdepHa cmpykmypa, PCA.

Bcryn. Manysi BUKopucTaHHsi B-ankapboHineHMX cnomnyk [5]. Bic(etunaueTtoaueTtaTto)umHk(ll) 3anaTteHToBaHWUA SIK

MeTariB, 30KpeMa UMHKY, LOCUTb Pi3HOMaHITHI, Lo 0O6yMOB-
NOE NPaKTUYHUIA | TEOPETUYHUI iHTEpeC A0 LbOro Knacy
cnonyk. Tak, BOHV 3aCTOCOBYIOTLCS 5K KaTanisaTopu SesKnX
opraHiyHux peakuin [1], 9K npekypcopu Ans ogep)KaHHS
OKCUAHUX MAIBOK i METaNOBMICHUX MOKPUTTIB PI3HOro npms-
HayeHHs1 [2], B aHaniTU4HIN Xximii, meanumHi [3]. OukapOoHi-
NbHi  KOMMMEKCU LUMHKY (nepeBaxHO [B-AMKeToHaTw)
JOCNIOXKYTBCA TaKoX AK NIOMIHECLEHTHI MaTepiany, iHribi-
TOpY (B CyMilli 3 OpraHiYHUMMN aHTUOKCUAAHTaMMN) BUCOKO-
TEMMNepaTypHOro  ayTOOKUCHEHHS  ranoreHoBaHux Ta
enokcuaHux nonimepis [4] Ta iHribiTopu koposii M'sikoi cTani

TepmocTabinisytoya npucagka BiHinranigHux nonimepis [6].
Komnnekcn 3 B-avkapOoHinbHMMKM niraHgamu, 3okpema i
LMHKY, NPOSIBNSAIOTb BMCOKY MPOTMBIPYCHY aKkTMBHICTb [7],
Lo 0cobnmnBO aKkTyanbHO B acrekTi CTBOPEHHS HOBUX ede-
KTMBHUX NpenaparTiB ang ximiotepanii BipyCHMX iHGEKLi.
Komnnekcu GiomeTaniB 3 ectepaMu aLeTooOLTOBOI KUC-
NOTU Ta BULLMX CMMPTIB MaloTb BUCOKY PO3YMHHICTb B Opra-
HIYHUX PO3YMHHUKAX, HE MICTSATb LWKIAMBUX ANSA OOBKINA
M NIOOWHW erneMeHTIB, NPOSABMAOTb BUCOKI TPUOOMOriyHi
BNACTUBOCTI Yy CKnadi MoAenbHUX MacCTUMbHUX KOMMO3M1Lin
Ha OCHOBI eTunnaypaTty, a OTXXe € MepCrnekKTUBHUMU Ans
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po3pobku nonicpyHKUiOHANbHNX NPUCafoK A0 EKOOriYHO
6e3neyvHnx 6iobazoBaHUX TexHIYHUX onuB [8, 9].

Hamun pospobneHo mMeToauky, LU0 [03BOMSIE OOEPXKY-
BaTU MeTariokoMmnrnekcu 3 f-ketoectepamv y MOHOKPUCTa-
niyHoMmy cTaHi, Ta oTpumaHo psaa Hosux crnionyk Co(ll), Ni(ll)
i Zn(Il) uboro Tuny [10, 11, 12]. AHani3 gaHux PCA ans Hux
i niTepaTypHUX OaHWX ONs aHanoriB, CBiAYUTb, LLO KifbKICTb
METasIoLEHTPIB Y iXHIX CTPYKTypax, He3anexHo Big npupoam
mMeTany uvM 6ygoBu CnMpTOBOro dparMeHTy, BU3HAYaeTbCs
HasIBHICTIO B peaKLinHi CyMiLlli KOMMOHEHTIB, 34aTHUX BUCTY-
naTv 4o4aTKOBMMM NniraH4aMu M JOHOPHUMM BNacTUBOCTAMM
TaKMX KOMMOHEHTIB. PaHilwe My noBigomMnsany npo TpuMepHy
OynoBy KOMMIEKCY LMHKY 3 mpem-0byTunaueToaueTaTomMm, Lo
CVHTE30BaHWIN Y CepeaoBuLLi TOMyOry B CyXuX yMOBaXx i3 3a-
CTOCYBaHHAM AMETUNUMHKY sk npekypcopy [13]. Y uin poborTi
onMcaHo CMHTE3, KpucTaniyHy byaoBy Ta IY cnekTpu Bnepue
OTPUMAHOro AMMEPHOrO KOMMIEKCY LIMHKY 3 LIMKIorekcuna-
uetoauetatoM [Znz(C1oH1503)a(C2HsOH)z].

06'ekTn 1 meToamu pocnigxeHb. OnMcaHuin KOMMNeKe,
CUHTE30BaHO y KpuUcTaniyHii dopmi 3a Temnepatypu +8 °C
3a meTtogmkoto, HaesegeHoto B [10]. 0,05r ZnCl2 (0,37
MMOfb) PO34UHANM B 1 M eTaHony (aseoTpon 3 BOAOH,
95,5 % 06. cnupty), gogasanu 0,133 mn (0,74 mmonb) cBi-
»KOmneperHaHoro LUMKrorekcunawdeToayueraTy, Cymill nepemi-
wysanu. MNpoBipky 3 po34nMHOM BMilllyBanu B repMeTuy4Hy
MiCTKiCTb, Kyau ctaBunu nocyauHy 3 0,2 mn (1,48 mmonb)

TpreTunaminy. MicTKicTb repmeTn3yBanu 1 3anuviianu B Xo-
noauvnbHUKY Ha 4Yotupu aHi. Kpuctanu dinbTpyBanu Ha
cknaHomy pinbTpi WoTtta Ne 4 (100) (ans BigAineHHs TOH-
KMX MOPOLLKIB MOBIYHUX MNPOAYKTIB i MPOAYKTIB BUBITPIO-
BaHHS), MPOMMBAanu Aekinbka pasisB eTaHOMNOM i CyLIunu Ha
noBiTpi He BinbLue Kinbkox rogunH. Buxig — 0,10 r (28,5 %).

I4-cnekTpu peectpyBanu B Tabnetkax KBr y gianasoHi
4000-200 cm™"  Ha  cnektpomeTpi  Specord  M-80,
ocHalleHomy |IBM-cymicHolo onepauifiHO CUCTEMOLO.

MapameTpy enemeHTapHOI KOMIPKU N IHTEHCUBHOCTI Bif-
6uTTiB BUMipsiHi Ha andpakTomeTpi "Xcalibur-3" (MoKo-Bunpo-
MiHtoBaHHs,, CCD-geTtekTtop, rpaditoBuini  MOHOXpoMaTop,
Ww-ckaHyBaHHs1) 3a 173 K.

CTpykTypy po3LumndpoBaHO NPSMUM METOAOM Y KOMMIIEKCi
nporpam SHELXTL [14]. lNonoxeHHs aToMiB BOAHIO BUSIBNEHO
3 PI3HULIEBOrO CMHTE3Y EMEKTPOHHOI NYCTUHWN 1 YTOYHEHO 3a
Moaenmnto "Hai3HnKa" 3 Ui = NUee HEBOJHEBOrO atoma, KU
NnoB'A3aHWi i3 uMm BogHeBUM (N=1,5 Ana MeTUNbHUX rpyn i
n=1,2 anga iHWMx atomis BoaHo). CTPYKTypy yTouHEHo 3a F2
nosHomaTpuyHum MHK B aHi3oTponHOMY HaGnKeHHi aAns He-
BOoAHeBMX atomiB. KpuctanorpadiyHi gaHi 1 napameTpu ekc-
nepuMeHTy HaBedeHo B Tabn. 1. KoopguHati atomis, a Takox
NOBHI Tabnuuj 3 JOBXMHAMM 3B'A3KIB | BANEHTHUMU KyTamuy 3a-
AenoHoBaHo B KeMBpumKcbkoMy 6aHKy CTPYKTYPHUX AaHWX
(https://iwww.ccdc.cam.ac.uk/structures/?).

Ta6bnuys 1

KpuctanorpadiyHi gaHi 1 OCHOBHi napamMeTpu yTo4YHeHHs KoMmnnekcy [Zn,(CqoH1503)4(C2Hs0H),]

MapameTpun

3Ha4YeHHA

EmnipnyHa dopmyna

C4sH72014Zn,

MonekynsipHa maca

955,75

CwHroHisi, npocTopoBa rpyna

TpviknuHHa, P—1

[NapameTpu enemeHTapHOi KOMIpKn

a =7,6530(4), b = 12,2412(8),
c=129102(9) A;
a=90,198(5), b = 101,071(5),
y = 96,937(5) epad.

O6'em enemeHTapHOI KOMIpPKK

1177,81(13) A®

Z (KinbKiCTb MONEKyn Ha eneMeHTapHy KOMIpKy)

1

dosy_(rycTuHa po3paxoBaHa 3 gaHux PCA) 1,347 r/lcm®

U (koedilieHT NOrMMHAHHS PEHTT. BUMPOMIHIOBAHHS) 1,080 mm™’

F(000) (KinbKiCTb eNeKTPOHIB Ha enemMeHTapHy KOMipKy) 508

Po3wmipu kpuctana, mm 0,6-04-0,3

[iana3oHu iHgekciB -11<h<11,-17<k<17,-16<1<18
Si6pario sinbwTTiB 12386 / 7326 / 6151

3aranom / HesanexHux / CnocTepexeHnx

Timax | Tmin (MakcmanbHe / MiHiManbHe NPOMnyCKaHHS) 1,0000/ 0,70589

[aHi / obmexeHHs1 / napameTpu 7326/7/286

Kputepin 36ixxHOCTI gaHux (S) 1,052

Kinuesi R [I>=20 (I)]

Ry =0,0453, wR; = 0,1054

KiHuesi R (Bci aaHi)

R1=0,0543, wR, = 0,1154

CCDC

2058278

Pe3ynbTatn pocnigxeHb i iXHE 06roBopeHHsA. [aHi
I4-cnekTpockonii  NigTBEPAXYIOTb YTBOPEHHSA XeraTHOro
komnnekcy Zn(ll). MopiBHSAHO 3i CNEKTPOM BUXiAHOIO LIUKIO-
rekcunaweToaueTaTy CrnocTepiraeTbcs 3CyB CMyr Mornu-
HaHHA V(c=0) 1740, 1716 cm~" i v(c=c) 1644, 1624 cm~" y Gik
HM3bKUX YacToT 1612 cm~!, Wo 0GYMOBMNEHO 3MEHLLEHHAM
nopsaKy UMx 3B'A3KiB yHACNiAOK NepeposnoAiny enekTpoH-
HOI rYCTWHW y NPOLEeCi yTBOPEHHS OHOPHOrO 3B'A3KY 3 KaTi-
oHoM Zn?*. Onsa |Y-cnekTpy KOMMMeKcy, siK i Ans CrekTpis
aueTtunaueTtoHatiB [15] i nogibHUX cnonyk, OAepXXaHux
Hamu padiwe [10, 12], NnpuTamMaHHi Taki XxapakTepUCTUYHI
CMYIV MOIMUHAHHA: BaneHTHi KONMBaHHSA ankinbHWX 3amic-
HUKIB V(c-H) — 2936, 2860 cm™; v(c=0)i V(c=c) — 1612 cm™;
V(c=0) + d(c-H) — 1532 cMm~"; v(c=c)i v(c-cH3) — 1252 cM~"; Sic—r)—
1172 cm~". Mpo eHonizalito keToecTepa 1 YyTBOPEHHS Xena-

THUX LMKMIB CBIigYMTb MOSIBa CMYrU MOTMUHAHHA no3anso-
LWMHHOMO AedopMaLinHOrO KONMMBaHHA 3B'A3KY XenaTHOro
umkny (npu atomax C3 i C13 cTpykTypu) mc-Hy— 784 cm~" |
BaNeHTHUX KONMMBaHb Vim-o) — 456, 416 cm~".

3a AaHUMW PEHTreHOCTPYKTYPHOro aHanidy Mornekyns-
pHa 6ygoBa AocnigXyBaHOro KOMMMEKCy Bignosigae dop-
myni [Zn2(C1o0H1503)4(C2Hs0H)2]. Lle GisgepHuii komnnekc,
MOJEKYIIN SIKOrO pO3TaLLOBaHi y crnewianbHOMY MOOXEHHI
BiJHOCHO LIEHTpIB iHBepCii KpucTaniyHoi rpaTkm (puc. 1).

ATtom C21 cTpyKTypu po3ynopsiiKoBaHWi 3a ABOMa Mo-
3uuismu i3 3aceneHicTio 731 27 %, Lo MOXHa NOSICHUTU ne-
BHOI KOH(OpMaLiHOK cBOGOAOID ETUIBHOMO hparMeHTy
cnupTty, siknii Bepe ydacTb nuwe y Ban gep BaanbcoBux
B3aemogiax. Ha pwuc. 1, ona cnpoweHHs, HaBe4eHo nuwie
po3ynopsiaKOBaHy YacTUHY i3 3aceneHicTio 73 %, aTomu BO-
[OHI0, OKpiM 3afigHunX y hopMyBaHHI BOOHEBOrO 3B'SA3KY —
onyuieHi. Tennosi enincoign HaBeaeHi 3 50 % o6'emom.
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Puc. 1. MonekynsipHa CTpyKTypa KOMMeKcy LMHKY 3 LiMKnorekcunaweTtoawletatoMm (atomm 6e3 Ha3B NoB'A3aHi
3 HasBaHMMM onepauicto cumetpii 1-X, 2-Y, 1-Z i no3HaveHi B TeKcTi ingekcom ")

KoopanHauiiHum noniegp atomy Zn — BUKPUBIEHWI OKTa-
ep, YTBOPEHWI LWicTbMa aToMaMu OKcureHy. B eksatopiasns-
HOMY TOJNIOXXEHHI pO3TalloBaHO 4 aToMu OKCUreHy, siKi
HanexaTb 0O TPbOX MOMeEeKyn niraHais: ABox GigeHTaTHo-
XenaTHO KoopAuMHOBaHWX TepmiHansHoro (O2) i micTkoBoro
(04, O5) i MoHopeHTaTHO KoopanHoBaHuii (O4') Big MicTko-
BOrO niraHaa, Wwo opMye XenaTHUIA UMK 3 iHWKYM aToOMOM
LMHKY. B akcianbHOMy NONOXEHHI po3TalloBaHi aTOMU OKCU-
reHy, oguH i3 sikmx (O1) HaneXxuTb 40 TEPMIHANBHOrO firaHay,
a iHwwn (O7) 4o KOOPAMHOBAHOI MONEKYNM eTaHony. Y Koop-
OViHaUiiHoMy nonieapi AoBxuHKM 3B'a3kiB Zn—O (Zn1-01iZn1—
02) TepmiHanbHUX niranais cknagatots 2,0345(13), 2,0373(13)
i € KOpOTWMMKM MOpiBHAHO 3i 3B'A3kaMu Zn—0O MICTKOBUX
niraHgis (Zn1-04 i Zn1-05) [2,0543(13), 2,0918(15) A,

HaQoBLUMM 3B'AI3KOM Y KOMMIIEKCi € 3B'A30k Zn1—07 i3 HEWT-
parnbHOK MOEKYIO eTaHomy, KM cknagae 2,1518(14) A.
BaneHTHi kyT O-Zn-O B kOOpAMHaLiiHOMYy nonieapi 3miHwo-
toTbes B Mexax 80,56(5)+104,92(5)° (tabn. 2).

3B'A30K MiX LLlEHTpanbHUMN aToOMaMun KoMMnekcy, Aoaa-
TKOBO cTabinisoBaHuin JBOMa BOJHEBMMM 3B'sI3KamMu aTOMIB
BOAHIO TAPOKCMIBbHUX rpyn mMonekyn etaHony (H7) i eHomnb-
HMX aTOMIB OKCUreHy TepMiHanbHUX MiraHgiB iHWoro sapa
(O1"). ODosxwuHa 3B'A3ky (D-A) cknagae 2,811(2) A, 3s'asky
(H-A) — 1,963(11) A, kyt D-H-A craHosuTb 160,8(18)°.
Y MOnekynsapHUX Kpuctanax KoMMeKkcy, MOMeKynm ynako-
BaHi cTonkamu napaneneHo oci a (puc. 2). CneuundiyHi mixk-
MOrneKynsapHi B3aemogii — BiacyTHi. Monekynu B3aemogitoTb
Mix coboto 3a paxyHok cun Ban gep Baanbca.

Tabnuys 2
Bu6paHi goexuHu 38'askis (A) | BUGpaHi BaneHTHi kyTy (rpag)
LosxuHu 3B'a3KiB, A BaneHTHi KyTun, rpag
3B's30K [JoBxuHa 3B'A30kK [JoBxuHa KyTtun papycu KyTtun Fpapycum
Zn1-01 2,0345(13) C3-C4 1,420(3) 01-Zn1-04 91,97(5) 04-Zn1-07 83,33(6)
Zn1-02 2,0373(13) 02-C4 1,248(2) 01-Zn1-04' 85,00(5) 05-Zn1-07 94,80(6)
Zn1-04' 2,1841(13) 03-C4 1,349(2) 01-Zn1-05 97,28(6) 07-Zn1-04" 82,28(6)
Zn1-04 2,0543(13) 04-C12 1,300(2) 02-Zn1-01 90,83(5) C2-01-Zn1 124,89(12)
Zn1-05 2,0918(15) C12-C13 1,369(3) 02-Zn1-04' 104,92(5) C2-C3-C4 125,08(17)
Zn1-07 2,1518(14) C13-C14 1,425(3) 02-Zn1-05 84,91(5) 02-C4-03 119,83(16)
01-C2 1,284(2) 05-C14 1,238(2) 02-Zn1-07 95,01(6) C4-02-Zn1 123,37(12)
C2-C3 1,383(3) 06-C14 1,350(2) 04-Zn1-04" 80,56(5) C12-04-Zn1 124,22(11)
04-Zn1-05 89,53(5) C12-C13-C14 125,51(19)
01-Zn1-04 91,97(5) 05-C14-C13 128,01(19)
"1-X, 2-Y,1-Z

A

P

Puc. 2. ®parmeHT KpUcTaniyHoi ynakoBKu KOMMIeKCy B3[0BX OCi a

BucHoBkW. YnepLue oTpUMaHO KOMMIIEKC LMHKY 3 LMKIO-
rekcunaueToaueTraTtom, morsekynspHa Gygosa skoro 3a aa-
Humm PCA Bignosigae dpopmyni [Zn2(C1oH1503)a(C2HsOH)z).
KoopavHauinHuin nonieap atoma UMHKY — BUKPUBIEHWIA OKTa-

eqp, yTBOPEHWIN aToMamMun OKCUreHy BOX XenaTHuX auuaoni-
raHgis, MOMeEKynM eTaHony 1 aToOMOM OKCUreHY MiCTKOBOTO fi-
raHaa, Wwo opmye XenaTHUA UMK 3 iHWMM aTOMOM LIMHKY
6isaepHoi monekynu. CTpykTypa gogaTkoBo cTabinizoBaHa
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BOOHEBMMMW 3B'A3KaMu Mk aTomamu BogHio OH-rpynu eta-
HOIy Ta EHONMbHOIO OKCUreHy TepPMiHanNbLHOrO niraHay iHLWOoro
agpa. MonekynspHa GygoBa onnMcaHOro KOMMMEKCy MoBTO-
ptoe 6ynoy cnonyk Co(ll) i Ni(ll), ogepaHux paHiwe 3a aHa-
noriyHoto meToamkoto. OTxke, 03Ha4YeHa MeToaMKa LO3BOSSE
OTpUMyBaTU B MOHOKpPUCTaNiYHOMY CTaHi GisaepHi komnne-
kem Co(ll), Ni(ll), a Takox Zn(ll) Ha OCHOBI ecTepiB aLeToou-
TOBOI KUCMOTM 3 OOHaKoBOK OydoBOK KOOPAMHALNHOT
chepn. AHani3 CTPYKTYPHUX OaHWUX CBiAYMTb, Lo ByaoBa umx
KOMMSIEKCIB, 30KpeMa KiflbKiCTb METarnoLeHTpPIB Y CTPYKTypaXx,
He3anexHo Big, Npupoau LEeHTpanbHOro atomy 4m 6ynoBu
CMUPTOBOrO (hparMeHTy, BUBHAYAETLCSA HASIBHICTIO B peakLUili-
Hi CyMilli KOMMOHEHTIB, 30aTHUX AOMNOBHIOBATM KOoOpAWHa-
LinHy cchepy MeTany y npoLeci KOMNNEKCOyTBOPEHHS.
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STRUCTURE OF THE ZINC COMPLEX WITH CYCLOHEXYL ACETOACETATE

Binuclear complex of Zn(ll) with cyclohexyl acetoacetate was obtained and structurally characterized for the first time. According to structural data, the crystal
system is triclinic, space group P-1; a=7.6530(4), b = 12.2412(8), ¢ = 12.9102(9) A; a = 90.198(5), B = 101.071(5), y = 96.937(5) deg. The molecular structure corresponds
to the formula [Zn2(C10H1503)4(C2HsOH),]. The complex is located in a special position to the symmetry center of the unit cell. The coordination polyhedrons of the
Zn atoms are the same distorted octahedrons formed by six oxygen atoms. Each formed by 4 oxygen atoms in the equatorial position, which belong to three ligand
molecules: terminal ligand (2 oxygen atoms) and bridged ligand (1 oxygen atom) which chelate the zinc atom of the named polyhedron and 1 oxygen atom belong
to a bridged ligand that chelates the other nucleus and monodentantly coordinated to mentioned one. Two oxygen atoms occupy an axial position, one of which
belongs to the terminal ligand, mentioned above and the other to the coordinated ethanol molecule. The bond between the complex nuclei is stabilized by two
hydrogen bonds formed by the hydrogen atoms from hydroxyl groups of ethanol molecules and the enol oxygen atoms of the terminal ligands of the other nucleus.
The compound was also characterized by IR-spectroscopy, characteristic bands (cm™) are: vic_) - 2936, 2860, v(c=0) & V(c=c)— 1612, V(c=0)+ &(c-+) — 1532, V(c=0) & V(ccHy)
— 1252, 5c-+)— 1172, 1mc-+) — 784, viu-o) — 456, 416. IR spectroscopy data confirm the bidentate coordination of cyclohexyl acetoacetate to zinc atoms in deprotonated
form with the formation of chelated metallocycles. The structure of the complex is similar to the structures of cobalt and nickel complexes with cyclohexyl
acetoacetate. Analysis of XRD-data (which are supplemented with this work) for Co(ll), Ni(ll) and Zn(ll) complexes with acetoacetic acid esters shows that their
structure, in particular the number of metal centers in the structures, regardless of the nature of the central atom or the alcohol fragment, but determined the
presence of components capable of complementing the coordination sphere of the metal in reaction media.

Keywords: zinc, keto ester, cyclohexylacetoacetate, binuclear structure, XRD.
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CTPOEHUE KOMMNEKCA LUMHKA C LIUKITONEKCUNALIETOALIETATOM

Bniepeble nony4YeH U CMmMPYKmMypHoO oxapakmepu3oeaH 6usidepHbili komnnekc Zn (ll) ¢ yuknozekcunayemoayemamom cocmasa
[Zn2(C10H1503)4(C2H50H);]: kpucmannbl mpuknuUHHOU CUH20HUU € MpocmpaHcmeeHHol zpynnoll P-1, a = 7,6530(4), b = 12,2412(8), ¢ = 12,9102(9) A;
a=90,198(5), B = 101,071(5), y= 96,937(5) epad. Mo daHHbIM UK-cnekmpockonuu yuknozekcunayemoayemam KoopOuHUpyemcs K amomam YuHKa e
denpomoHupoeaHHol ¢hopme 6udeHmamHo ¢ o6pa3oeaHUeM MemasioyuK/ioe xesamHo20 muna. CmpoeHue KoMrnseKkca aHaso02u4Ho CMpPOEeHUo
paHee CUHMe3Uupo8aHHbIX KOOPOUHaYUOHHbIX COeOUHeHUl Ko6aslbma u HUKeslsi C YUK/I02eKculayemoayemanom.

Knroyeenie crnoea: YuHK, Kemoaghup, yuknoz2ekcunayemoayemam, 6usidepHass cmpykmypa, PCA.



