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CERTAIN CASES OF o-ALKOXYCINNAMIC ACIDS CREATION
FROM COUMARINS IN O-ALKYLATION CONDITION

A number of new derivatives of o-alkoxy cinnamic acids were obtained from various coumarins by opening the lactone fragment and O-alkylation
of the endocyclic Oxygen atom.

The a-hetaryl-B-(2-alkoxy-5-chlorophenyl)cinnamic acids were obtained from 3-(benzothiazol-2-yl)-6-chlorocoumarin and 3-(benzimidazol-2-yl)-6-
chlorocoumarin by treatment with diluted alkali followed by p-methylbenzyl chloride or dimethyl sulfate addition, respectively.

A similar reaction stages (opening in aqueous alkali and alkylation of the phenolate anion) was applied to the synthetic analogues of psoralen —
5-methylfuro[3,2-g]coumarins with various substituents in the furan fragment. Thus it was possible to obtain a number of 3- and 4-substituted 3-(6-
alkoxybenzofuran-5-yl)but-2-enoic acids. But in this case, the conversion of the starting furo[3,2-g]Jcoumarins to cinnamic acid derivatives was not
complete even after long time of reaction with a big excess of an alkylation agent. Therefore, the necessary step is the separation of the target acid
from unreacted coumarin by dissolving the product in a saturated NaHCO;3 solution. The insoluble part is a practically pure starting material, which
can be recycled in the reaction; so the total yield of the product would be increased. To demonstrate the synthetic abilities of 3-(6-alkoxybenzofuran-
5-yl)but-2-enoic acids these compounds were used in synthesis of amides with pharmacophore fragments: a phenethylamine derivative with an
additional sulfamide group and a B-alanine derivative.

The experiments showed that the 3-azolylcoumarins and furo[3,2-gJcoumarins coumarin cycle's opening occurs only in aqueous alkali, and when
alkylated in an organic solvent in the presence of K:COs, the lactone fragment remains unchanged. The 7-hydroxy-6-(isocoumarin-3-yl)-4-
methylcoumarin cycle turned out to be more labile. The result of alkylation of this compound with ethyl acetate of chloroacetic acid in the presence
of K2CO: depended on the nature of the aprotic solvent and the temperature of reaction. So, when this reaction was carried out in boiling acetone,
only the free hydroxyl group at position 7 of coumarin was alkylated. But when the initial coumarin was heated at 100 °C with an excess of an alkylating
agent in DMSO, simultaneous alkylation of both the free 7-OH group and the endocyclic Oxygen atom occurred.

Keywords: coumarin, alkylation, o-alkoxycinnamic acid.
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BJIIMAHUE NPUPOAbI 3BAMECTUTENA B A3OBEH30JIbHBIX XPOMO®OPAX
HA OUOPAKLIUOHHYIO 3OPEKTUBHOCTDb NONAPU3ALMNOHHbLIX FOJIOFrPAMM

Ha ocHoee nneHok cononumepa cmuposia ¢ HOHUIMemakpusnamom u dobaskamMu a306eH30/IbHbLIX Kpacumernel ¢ pa3/lu4HbIMU akK-
UenmopHbIMU 3aMecmumesisiMu co30aHbl peaucmpupyroujue cpedbl Onsi nossipu3ayuoHHol 2osoepaguu u uccriedoeaHbl UX ¢ho-
moanekmpogbusudeckue u uHghopMayuoHHble ceolicmea. O6HapyXeHo, Ymo Mpu U3MEeHeHUU 83aUMHOL OpueHMayuu 3anucbliearouux
JIy4ell om opmoz2oHasibHOU K napasiiesibHol dughpakyuoHHasi 3¢ghgheKmueHOCMb 20/102paMM yeesiuyueaemcsi 8 criyyae ucnosib3oea-
Hus1 a30Kpacumesisi C 3aMecmuimeriu 8 OpMo- U napa-rnoJsioXeHuu rno OmHOWEeHUo K azozpynine. O6HapyxeHHbIU 3ghghekm 3agucumocmu
OdughpakyuoHHoU aghghekmueHocmu om cmpoeHuUs1 XpoMoghopoe cesizbieaemcsi ¢ yasybrieHueM yeema Kpacumerisi.

Kntoyeeble crioea: a306eH30/bHbIe Kpacumesu, 3/1IeKmpoHOaKyernmopHble 3aMecmumeru, nosspu3ayuoHHasl 2onozpadgusi, pe-
aucmpupyroujue cpedbl, OughpakyuoHHasi 3ghgheKmueHocmb.

BBeaeHue. neHkn nonumepHbix komnosutos (MIK) c Marepuansi u MmeToguka uccnegoBaHun. [ins uccne-
nobaskamu asokpacuTenei Unu coaepxaiime XMMUHecku 0OBaHUA HaMW CUHTE3UPOBaHbl a3oKpacuTenu cneayto-
CBSI3aHHbIE C OCHOBHOW NMONMMEPHON Lienblo a306eH30MbHbIe LLIero CTPOEHWS:
rpynnbl NPosBRsAoT POTOAKTUBHbIE cBOMCTBA [1-3] U ux Mo-

)KHO UCMOMb30BaTh AN CO34aHNSA 3NEKTPOONTUYECKUX MOAY- HO\@—N: NO,
natopoB [4] cBeta n peructpupyrowmx cpeg (PC) ans

nonspusaumnoHHon ronorpadgpum [5-7]. MNMoa gencremem nu-
HEMHO MONSAPM30BAHHOIO CBETA B 3TUX NIIEHKAX NOABNSETCA 4-(4-nutpocpenunaso)geron (1)

choToMHAYLMpOBaHHas onTudeckasi aHusotponusi (POA), ko- HO N B
Topas Bbi3BaHa NpoLeccamm mpaHCc-4uc-n3oMepusaumm aso- — T
GeH30MbHbIX rpynn. ITOT 3dhEKT NO3BONSET UCMONL30BaTL

paccmaTpuBaeMble KOMNoauThl B kKadyecTse PC ans nonspu- 4-(4-,6pomdcpeHunaso)ceHon (2)
3aumoHHon ronorpacdun. dudpakumoHHas addeKTUBHOCTb

Br
(09) nonyyaemblx MOMSIPU3ALMOHHBLIX FOSlorpaMM CyLLECT-
BEHHO 3aBUCcUT OT cocTaBa PC. Bonblioe 3HayeHne nmeet
KONM4YECTBO BBEAEHHOIO B MaTpULly a30KpacuTerns, ero cTpy- HO @N: NO,
KTypa 1 MIHTEHCUBHOCTb OKpacku. B gaHHon paGoTte paccmo-

TPEHO BNUSIHWE PasfIMYHbIX aKLENTOPHbIX 3aMecTuTenei B 4-(2-6pom-4- HUTpOeHnnazo)deHon (3)
asokpacuTene Ha [1O nonsipvsauMoHHbIX rosiorpaMm, pe-
rMcTpupyembix B PC, cofepkallmx Takme Kpacutenmu.
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CocTtaB 1 CTPYKTYpPYy CUHTE3MPOBAHHBIX COMOMNMMEPOB
MAEHTUMUMPOBANU MEeToAaMu 3NIEMEHTHOro aHanumsa, 'H
AMP- n Y®-cnektpockonun. SNeMeHTHbIM aHanm3 nomnyyeH-
HbIX coeanHeHun ocywectenany Ha CHNOS-anemeHTHOM
aHanusatope Elementar Gmbh "Vario Micro Cube". 'H
AMP-cnekTpbl NonyYeHHbIX BelwecTs cHuManu Ha 'H AMP-
cnektpomeTpe Varian "Mercury-400" 8 JMCO-ds c TeTpame-
TUICUNAHOM B Ka4eCTBe BHYTPEHHEro ctaHgapra.

[nsa nccnegosaHuin rotoBunu obpasubl PC co cBoboa-
Hol noBepxHocTbio MK, a Takke obpasLbl CIHABUY-CTPY-
KTypbl cooTBeTcTBytoWMX MIMK (cTeknsHHas nognoxka —
npo3payHbIi anekTponposogamin cno SnO2:In203 (ITO) —
MMNK — Ag-anekTpoa) nyTem nonvea pacteopa cononnumepa
¢ 10 % mac. (No OTHOLLEHMIO K Macce nonumepa) asokpa-
cuUTens B AMXMOP3TAHE Ha CTEKMsIHHbIE MOAMOXKKU, C NOC-
negywoulen Cywkon B TevyeHue 48 4acoB B TepMmoLllkady
npu Temnepatype 80°C. [Ins HaHeceHus cepebpsiHoro ane-
KTpoAa B obpasuax COHABUY-CTPYKTYpbl UCMOMb30Banu To-
konpoBoswyto nacty ¢upmbl Electrolube. TonwwuHa
nccneagyembix MNMMK, namepeHHas ¢ nomoLLbio MHTEpdepe-
HumnoHHoro mukpockona MUU-4, coctaensana 1,8—2,0 Mkm.

Ona obpasuos PC co cBobogHowm noeepxHocTbio MIMK
perncTpmMpoBanu CrnekTpbl OMTUYECKOrO MOrMOWEeHNst B
ananasoHe AnvH BonH A= 200—-800 HM npu NOMOLLM CMEKT-
pochotomeTpa Varian Cary-50 UV-VIS.

3O1n xe obpasupl PC ncnonb3oBanu 1 Ans 3anmcum rono-
rpaMM MrocKoro BOMHOBOrO ¢hpoHTa. Vcnonb3oBanu mnany-
YyeHne A1=532 HM TBepOoOTeEnbHOro nasepa C AUOAHOMN
HaKa4Kom 1 yaBOEHWEM YacTOTbl MPU COOTHOLLEHUW MHTEHCU-
BHOCTM cBeTa B 06beKTHOM (/1) v onopHom (/2) nyyax 1:1; npo-
CTpaHCTBeHHas 4actoTa npu aToM cocrtasnana 300 mm™.
WHTeHcuBHOCTL cBeTa /1 + |2, napatowero Ha PC, coctaensna
5108 B1/m2. 3anuce ronorpaMm NpoBoAUnY Anst naparnsenbs-

HoiA (e1]|e2) v nepneHaukynsipHoii (e1 L e2) opueHTaumm ane-
KTPUYECKMX BEKTOPOB NajatoLLimx OOBEKTHON (e1) 1 OMOpHOM
(e2) cBeToBOW BOMNHLI. BennunHy amdpakumoHHom adpdexTu-
BHOCTH (1)) roriorpaMMbl Onpeaensiny no obLwenpuHAToOn me-
Toamke [8] Kak OTHOLUEHME MHTEHCMBHOCTM cBeTa B 1-M
nopsigke andpakumm K MHTEHCMBHOCTU OMOPHOro ny4ya f2 (oH
)K€ BOCCTaHaBNMBAIOLLUIA NyY B NPOLIECCE CHUTbIBAHUS) AN

napannensHoii (e1]|ez) 1 nepneHankynspHon (e1 L e2) opue-
HTaLUM 3NeKTPUYECKNX BEKTOPOB 3anu1ChiBaloLLMX CBETOBbIX
BOJH (COOTBETCTBEHHO Kak 1 1 M1). 3mepsinu 3aBucMmocTyn
NI n nu(f) ot BpemeHun (f) nocne Havana u 3aBepLUEHUS
9KCMOHMPOBaHUs ronorpamMmbl. Kaxgoe HoBoe usmepeHve
npoBoAMNM Ha HoBOM y4yacTke PC ans McknoveHust BNUSHUSE
npeabiayLlero aKkcnepuMeHTa (namsti o 3anucu ronorpa-
MMbl). PesynbTaTbl UaMepeHuii ycpegHanu no Tpem obpas-
Luam ngeHTu4HbIx PC.

B obpasuax caHABUY-CTPYKTYPbl M3MEPSNN: MIOTHOCTb
TEMHOBOIO Toka (j¢) U poToTOoKA (jPH) B 3aBMCMMOCTU OT Be-
NIMYMHBI U NONSIPHOCTM 3MEeKTpUYeckoro HanpshkeHus (U)
(COOTBETCTBEHHO OT BenMYMHbI HanpsxeHHocTn E = U/L
SMEKTPUYECKOro MOMsi U HanpaBfeHWsl CUMOBbLIX TNUHWUIA
3TOro nonsi B o6pasuax), NPUIOXKXeHHOro K 3MeKTpUYecknm
KOHTakTam [9], a Takke AMSNEKTPUYECcKne xapaKkTepuCcTUKM
nonyyeHHbIx MMNK — BenuymHy TaHreHca yrna ananektpuye-
ckux notepb (tgd) n anekTtpuyeckon emkoctu (C) ans vac-
Totel f = 200-10° Ty CuUHycoMOanbHOro nepemMeHHoro
3MEeKTPUYECKOro HaMpsPKEHUst C AeNCTBYIOWUM 3HAYEeHEM
10 B 6e3 06nyyeHus n npu obnyveHun ceetom [10-11]. U3
nocnegHNx M3MepeHun paccymTbiBanm BennynHy AtgdeH =
(tgdpH — tgdo)/tgdo n ACeH = (CpH — Co)/Co, rae tgd0, Co 1
tgdpH, CPH — COOTBETCTBEHHO 3HAYeHWs TaHreHca yrna
AN3NEKTPUYECKNX NOTEPb U EMKOCTU A0 W Mocne BKIYe-

HMs cBeTa 06ny4veHus. B kayecTBe UCTOYHMKOB cBETa 006ny-
YeHUs AN U3MEPEHUN jpH U AN3NEKTPUYECKUX UCCrenoBa-
HUR ucnonb3osanu CUHUI nonynpoBOAHNKOBbLIV
CBETOAMOL, C MaKCUMyMOM u3nydeHusi 420 Hm, | = 40 BT/m?).
OcBelleHne o6pasuyoB npousBoaunn co cTtopoHsl ITO-
anekTpoga. ameHeHue jpu B 3aBUCMMOCTU OT BpeMeHH (t)
o6nyyYeHns 1 nocne BbIKNIOYEHNsT CBETa perncTpupoBanu
C MOMOLLbIO 3anoMMHaLWero ocuyunnorpada v udpoBoro
BonbTMEeTpa. Bce nsmepenus npoBeaeHbl Npy KOMHATHON
Temnepatype 20°C.

Pe3ynbTathbl nccnegoBaHum M ux obeyxaeHme. Ha
puc. 1 npencraBneHbl HOPMUPOBAHHLIE CMEKTPbI ONTUYE-
ckon nnotHoctm MNMK ¢ kpacutenamu 1-3. B Buanmo o6-
nactm nornoLleHue aTnX mn onpegensetca
ONMHHOBOSMHOBBLIM KpaeM MOrmnoLLeHns a3oxpoModopoB.
Mpu nepexoge ot MMK ¢ gob6askamu kpacutens 1 k MMK ¢
pobaBkamu kpacutena 3 HabnopaeTca 6aToOXpOMHbIV
CABWT MOTOLEHUSA COOTBETCTBYHOLLMX MONIMMEPHBLIX KOMMO-
3utoB. lNMockonbky B nneHkax (1-3) KOHLEHTpaums a3oxpo-
MOOPOB OAMHaKoBa, OaTOXPOMHLIA COBUM B CrneKTpax
CBSI3aH C MOHWXEHWEM 3Heprun Bo30yxaeHUst Xpomodo-
poB, 4TO 06yCNoOBNEHO HaNNnYMeMm aToMOB rarnioreHa B CTpy-
KType asoxpomocopa 2 u 3. YrnybneHue okpacku
[ocTuraeTcs BCNeacTBne BBEAEHUS B MOMEKyny aykcoXpo-
MHbIX 3NTEKTPOHOAOHOPHBIX U 3MEKTPOHOAKLENTOPHbIX 3a-
MeCTUTENEN, NOMOXEeHNe 3aMeCcTUTENHA MO OTHOLUEHUIO K
asorpynne TakkKe CUIMbHO BMMSIET Ha ayKCOXPOMHbIN 3do-
dekT. OcobeHHO 3dhhEKTUBHO CONpsiKeHMe B napa-nono-
XeHun Grnarogapsi yBeNMYEHUO ANWMHbI CONPSKEHHON Lenu
W OTCYTCTBMIO CTEPUYECKUX BO3OEWCTBUIA, MPUBOASLLUX K
HeKonnaHapHOCTN CUCTEMbI U, Kak CriedcTBue, K Hapylle-
HUIO conpsixeHns ¢ Her [12]. MNpw 3TOM NponcxoauT yBenu-
YeHMe MPOTSHKEHHOCTU  COMPSHKEHHOW  TT-3NEKTPOHHOMN
CUCTEMBI U yBENNYEHUE ee nonsapudyemocTu. B pesynbtate
BO30yXaeHNe azoxpoModopa CTaHOBUTCSH BO3MOXHBIM Mpu
MOrmnoLEeHNN KBAaHTOB CBETA MEHbLLEW 3HEPTUM, YTO U 0DY-
cnoenvBaeT GaTOXPOMHbIA CABWUM CMEKTPa MOrnoLleHust
KpacuTtensi.

D/Dmax
1,24
| 1 3
1,04
0,84 2
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350 400 450 500
A, NM
Puc. 1. HopmupoBaHHble cnekTpbl nornoueHus PC
c aszokpacuTtenem 1 (kpuBas 1), 2 (kpuBas 2), 3 (kpuBas 3)

B uccnepyembix PC c MIMK 1-3 Hamu 3aperncTpupoBaHbl
rornorpaMmbl NIOCKOrO BOMTHOBOro (OpOHTa Kak Ans crydast
ei||e2, Tak u ansa cnyyas e1 L e2. Ha puc. 2 npeacraeneHsl
rpachmkm 3aBucumocTm 1|(f) B npoLecce 3anvcum rornorpaMmmbl
1 nocne BblkoYeHns 06 bEKTHOrO nyya. B nccnegoBaHHbIX
o6pasuax PC ¢ MNIMK 1-3 knHeTrka HapacTaHusa n 0COBEeHHO
penakcaumnn n(f) HOCUT BbICTPbIN XapakTep.
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Puc. 2. N'padmku 3aBUCMMOCTHY N U n. Nocne Havana (t = 0) 3anucu ronorpaMmmbl U BbIKIIOYEHMA 06 bEKTHOrO nyya
B MOMEHT BpeMeH#u t = 2 MuH B obpasuax PC c MMM 1-3.
MoMeHT BbIKMOYeHUs1 06bEKTHOrO fly4a OTMe4eH BepPTUKaNibHON CTPENKOW, HanpaBrieHHOW BHU3

Moo pencTBMEM NWMHENHO MONSIPU3OBAHHOIO CBETa U3
obnacTt nornoweHns azobeH30MbHbIX XPOMOG)OPOB Mpo-
WCXOAUT mpaHc-yuc-n3oMepusaumst COOTBETCTBYIOLLMX as30-
pparmeHToB. Cuntaetcs [5, 13, 14], 4TO0 WMeEHHO
nepecTpoiika NonMMepHon MaTpulbl OTBETCTBEHHA 3a Anu-
TenbHOE XpaHeHwe 3ammcy romnorpaMMm. A306eH30rbHble
rpynmbl, y4acTeyoLme B (poTON30MEPU3aLMM NP IKCMOHU-
pOBaHWM ronorpaMMbl, OPUEHTUPYIOTCSH B COOTBETCTBYHOLLMX
HanpaBneHUsiX U NOSIBNAOTCS AOMOMNHUTENbHbIE AecdopMu-
pytoLme cunbl, AENCTBYIOLLME HA MONIMMEPHYIO MaTpuLly, YTO
npuBOAMT K (POPMUPOBAHMIO rEOMETPUYECKOro penbeda no-
BepxHocTu MK B PC. Kpome TOro, npy 9KCNoHMpoBaHu1 no-
NSPV30BaHHLIM CBETOM MPOWCXOAWT MepepacnpeneneHme
KOHLIEHTPaLMIA COOTBETCTBYHOLLMX N30MEPHbBIX (DOPM a30Xpo-
ModpopoB B 06beme MIMK B pasnunyHbIX HanpaBneHnsix, 4To
TaKke NPUMBOAWUT K MOZYMSLUMU OMNTUYECKUX CBOWCTB CUC-
Tembl. Ha nepepacnpeneneHne KoHUEeHTpauuii mpaHc-yuc-
M30MepoB a3okpacutenei B oobeme PC ykasbiBalOT Takke
pe3ynbTaTbl POTOANSMNEKTPUYECKMX UCCNIEOOBAHUIA.

Bo Bcex nccneposaHHbix MIMNK BennynHa otHocUTENb-
Horo nsmeHeHus Atgden < 0, T.e. BeNMYMHa TaHreHca yrna
AVaneKkTpuyeckmx notepb tgd, ymeHbLuaeTcs npu obnyye-
HUM (BEMWYMHA 3MEKTPUYECKON EMKOCTU TakkKe He3Hauu-
TENbHO YMEHbLUIAETCS), YTO MOXET CBUAETENLCTBOBATL 06
YMEHbLLEHUWN BENUYUHBI AUMNONBHOIO MOMEHTa a30XpPOMO-
opoB npu 0bnyyeHun, NM6o Takke 06 YMEHbLUEHUN NOA-
BWKHOCTU WM  KOHLEHTpaUMM CBOGOAHBLIX MOABWXHbIX
Hocutenen Toka B cucreme [10-11, 15]. PesynbtaThl Npo-
BEeA€HHbIX HaMW OOMONMHUTENbHBIX UCCNEAOBaHUA TEMHO-
BOW 3MeKTpo-, a Takke (HOTOMPOBOAMMOCTU CO34aHHbIX
MMK (B 06pa3uax CoHABUY-CTPYKTYpPbl) CBUAETENLCTBYIOT O
TOM, YTO BNMOTb A0 HanpskeHHocTew nopaaka E ~ 3—4-107
B/m BHelLHero anekTpuyeckoro nons (4to B 6—7 pa3 npeso-
CXOOMUT BENNYUHY HaMpPSHKEHHOCTU 3NEKTPUYECKUX MONEeN,
ncnonb3yemblx HaMu B hOTOANINEKTPUHECKMX NCCIEfoBa-
HWAX) COOTBETCTBYIOLLME BENUYUHBLI POTOTOKOB BO BCEX
uccnegosaHHbix MIMK He npeBocxogdT 3aMeTHO YPOBHSA
LLIYMOB, YTO FOBOPUT O NPaKTU4YECKOM OTCYTCTBUW BIUSHUS
BKIlaga npoueccoB hoToNpoBOAMMOCTM 3a c4eT cBoboa-
HbIX (DOTOreHepMPOBaHHbLIX HOCUTENEN 3apsiaa B oobeme
MMNK Ha BenuunHy doToamanekTpuyeckoro addekrta B
uccnepoBaHHbix [MMNK. CnepgoBaTtenbHo, oTpuUaTenbHbIN
3HaK poToamanekTpuyeckoro addpekta B mUccregyembix
MK cnegyet npunucatb YMEHbLUEHWIO BENUYWHBI AUMOSb-
HOro MOMEHTa MOMeKyn asokpacutenen npu obnyyeHun
NneHoK, uHayumpyouwee npoueccbl E-Z nsomepusauun
asoxpomocopoB. Takon BbIBOA corflacyeTcs ¢ TeMm chak-
TOM, YTO ANsi UCMonb3yembix B paboTe azokpacutenen se-
nMyMHa  OUMNOMbHOTO  MOMEHTa  Ans  uuc-usomepa
(Z-cbopmbl) MeHblUe, Yem Ansa TpaHc-cdopmbl (E-dopmbl)

[13—16]. B Tabnuue 1 npvBeaeHsbl BenuumHbl AtgdeH Ans
MMNK ¢ kpacutenamm 1-3 Ha yactoTe 800 Nu.

Ta6bnuya 1
BenuuuHbl Atgdpy B 06pasuax caHaBUY-cTpykTypbl MMNK
c po6aBkamu kpacutenen 1-3, uamepeHHble Ha YacToTe
f=2800 'y npu ncnonb3oBaHUM B Ka4eCTBE UCTOYHMKA
WU3Ny4eHUsi CUHEro NoNynpoBOAHMKOBOro cBeToaMoaa
(Airr ~ 420 HM, | = 40 B1/Mm?)

Kpacurtenb Atgdpy
1 0,210
2 0,170
3 0,242

BbiBoabl. Hanbonblias audpakumoHHas addekTvB-
HOCTb MpW 3anMncum ronorpaMm NMOCKOro BOMHOBOIO (OpPoHTa
B CO34aHHbIX NMONIMMEPHbIX KoMno3nTax Habnogaetca B PC
C KpacuTenem 3, cogepXaLLum 3aMecTUTenu B opTo- 1 napa-
MOSIOKEHWUN MO OTHOLLEHWIO K a3orpynmne, 4to obbacHaeTcs
yBENnMYeHNeM ANNHbI T-CONPSXKEHUSA CUCTEMBI U YCUINIEHNEM
NOBEPXHOCTHOTO perbedha U BENUUMHBI N Npu yrnyoéneHum
okpacku. MoxHo cunTaTb, YTO MpW 3anucy nog AercTBUEM
FIMHENHO MONAPU30BaHHOIO cBeTa 13 obnacTy nornoLeHns
KpacuTenew NpOUCXOAUT mpaHc-yuc-u3omepmusauns asod-
parMeHTOB 1 UX (POTOOPUEHTALWS, a TaKKe N3MEHSETCH Co-
OTHOLLEHNE KOHLIEHTPaLMii COOTBETCTBYHOLLMX M3OMEPHbIX
dopM nocnegHux, a UMEHHO — BO3pacTaeT KOHLeHTpauusi
YuC-N30MepHON PopMbI, XapaKTepu3yoLwencs MeHbLUMM
BEMNMYMHAMWN OWMNOSIbHOrO MOMeHTa. [lonyyeHHble nneHou-
Hble CTPYKTYpbl MOryT BbITb MCNOMNb30BaHbl B kavecTse PC
ONsi IoNspM3aLnOHHON rororpadum.
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BMN1B nPMPOAN 3AMICHUKA B ASOBEH30JIbHUX XPOMO®OPAX
HA AUPPAKUIMHY EQEKTUBHICTb NMONAPU3ALIMHUX TONOIrPAM

Ha ocHoei nnieok kononimepy cmuposny 3 HoHinMemakpunamom i dobaekamu a306eH30/1bHUX 6apeHUKie 3 Pi3HUMU aKyenmopHUMU 3aMiCHU-
KaMu cmeopeHo peecmpyrodi cepedosuwa 0151 nonsipulayiliHoi 2onoz2padgpii ma docnidxeHo ixHi pomoenekmpodpiziyHi ma iHghopmauitini enacmu-
eocmi. BusieneHo, wjo npu 3miHi 83aeMHOi opieHmauii 3anucyro4ux npomeHie 8i0 opmozoHanbHoi do napasnenbHoi dugpakyiliHa egpekmueHicmb
2o0s102pam 36inbwyemscs 8 pa3i sukopucmaHHs azobapeHuKa i3 3amicHUKaMu 8 opmo- i Nnapa-nosioXeHHi w000 azoepynu. BuseneHuii egpekm 3ane-
JXHocmi dugppakyiliHoi egpekmueHocmi eid 6ydoeu xpomoghopie noe'sa3yemncsi i3 no2nubreHHsIM Kosibopy 6apeHuKa.

Knro4oei cnoea: azob6eH30/bHi 6apeHUKU, e/IeKmPOHOaKUenmopHi 3aMiCHUKU, rnosisipu3ayilina 2onoepadis, peecmpyroydi cepedosuusa, dugpa-
KyitiHa e¢hekmueHicmb.
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THE EFFECT OF THE SUBSTITUENT NATURE IN THE AZOBENZENE CHROMOPHORES ON DIFFRACTION
EFFICIENCY OF POLARIZATION HOLOGRAMS

The films of polymeric composites containing monomers of azobenzene dyes or azobenzene lateral groups chemically bonded to the main poly-
mer chain demonstrate photoactive properties, and can be used in electrooptical light modulators and in recording media (RM) for polarization ho-
lography. Photoinduced optical anisotropy (PIA) appears under influence of linearly polarized light caused by the processes of trans-cis-izomerization
of the azobenzene groups. This process is determining for application of the considered materials as RM for polarization holography.

The films of polymeric polarization sensitive media based on a copolymer of styrene with nonyl methacrylate doped with azobenzene-type dyes
with different electron-acceptor substituents are obtained in this work. In the films of copolymer the holograms of the plane wave front were registered
for parallel and orthogonal orientations of polarization vectors of the object and reference light beams.

Their photoelectrophysical, in particular photodielectric, and information properties are investigated. It was established, that when the mutual
orientation of the recording beams changes from the orthogonal to parallel orientation the diffraction efficiency of the holograms increases in the
case of using azo dye with the maximum number of auxochromic substituents in the molecule. The effect of the diffraction efficiency dependence on
the chromophores structure is connected with the deepening of dye color. The photo-induced optical anisotropy in the films appears due to a change
of the concentration ratio of trans- and cis-isomers of azobenzene dye fragments. This conclusion is confirmed by the photodielectric measurements
data, namely, by the negative sign of the photodielectric effect, observed experimentally in the investigated thin film structures. It was shown, that
investigated compositions can be used as information media for polarization holography.

Keywords: azobenzene dyes, electron-acceptor substituents, polarization holography, recording media, diffraction efficiency.
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TEPMOCTABINI3ALIA nonicTurpony CTUPUNXIHONIHBMICHUMU METAKPUINIATAMU

Memodom duHami4Ho20 mepmozpagiMempu4HO20 aHani3y docnidxeHo mepmModecmpyKyiro 3pa3kie nosicmuporsy, ne2oeaHuUx Ho-
8UMU CMUPUXiHOMIH8MICHUMU Memakpusio8umMu MOHOMepamu. YCcmaHoes1eHo, wo AocidKeHi MOHOMepPU Mpu ix KoealeHMHOMY eee-
OeHHi 8 nonicmupon e egpekmueHUMU iH2i6imopamu mepmodecmpykyii nonicmuposny Ha noeimpi.

Knroyoei cnoea: cmupunxidosiiHeMicHi MOHOMepu, Memakpusioei MOHOMepU, roJslicmupoJst, mepmocmabinisauyis.

BcTyn. MocTiliHe po3wWmnpeHHsi obracTelt BUKOPUCTaHHS pianis [1]. CTBOpeHHsi BUCOKOEEKTUBHUX BHYTPILUIHEOMOMEKY-
noniMmepis, NigBULLEHHS BUMOr OO0 iXHiX eKkcrnnyatauiHuX NAPHUX MOHOMEpIiB-CTabiNi3aTopiB, siki BBEOEHO B MOMIMEpPHI
XapakTepUCTUK, EKOHOMIYHOCTI Ta €eKOMOrivyHOi YUCTOTH NaHLorM y HEBENWKMX KirbKOCTHAX Nif Yac CUHTE3Y OCHOBHOIO
CTaBuTb 3aBAaHHA edpekTMBHOI cTabinidauii nonimepH1x maTe- nonimMepy — HOBUI Niaxig B OTpUMaHHi NoniMepHYX Matepianis,

CTilkux o Aii Tenna, CBiTna Ta iHWKNX haKTopiB.
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