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CunTe3 Moan3ApajbHOTO OJIMTOMEPHOTO CUJICECKBUOKCAHA,
colepzKalllero B OpraHmveckKoii 00oJioukKe s/ipa
a300eH30JIbHBI XPOMOQOpP C T'MJIPOKCUMETUIEHOBOM
rpynnoim

Paspabomar memod curmesa asruicolepicauLezo a300en30avh020 Tpomogopa ¢ 2udporcume-
MUAEHOB0T, 2PYNNoTl NYMEM B0CCTNAHOBALHUA aAbde2udnotl 2pynnvl 5-[2-pernusduasen-1-uaf-
2- (npon-2-en-1-unokcu)bensarvdesuda. Baaumodeticmeuem CurmesuposarHo20 a30LpoMoPopa
¢ OKMaKuC(QUMEMUACUAUAOKCY ) CUACECKBUOKCAHOM NOAYYEHBL 2UBPUOHBIE 0P2aAHO-HEOP2AHUE-
CKUE HAHOUWACTNUYDL, COOEPHCAULUE 8 0P2AHUNECKOT 000404KeE AOPG TPOMOPOD € 2UIPOKCUMEMU-
AeH08vM Ppazmenmom 6 Kawecmse SIG-zpynnov.. Cunmesuposarmvie coeduhenus orapaxme-
pusosars. memodamu “H, 3C AMP, HK u Y@ cnexmpockonuu u npedcmasiiiom unmepec
Ooas cozdanus omonepexsouameneti, CEHCOPOB, HEAUHETHO-ONTMUMECKUT U HCUOKOKDPUCTAN-
AUYECKUT CUCTNEM.

Karouesnle caoea: mOIuUIIpaIbHBIE OJIMTOMEPHBIE CHJICECKBUOKCAHBI, a30XpOMOMOpHI, do-
tonzomepuzanusi, SIG-rpyrmib.

[Ipu cosmannu TEOPUIHBIX OPTAHO-HEOPTaHMYECKUX HAHOCTPYKTYPUPOBAHHBIX CHCTEM 0C000E
BHUMAaHUE IIPUBJIEKAIOT II0JIM/IpasibHbIe ouroMepHbie cusiceckBrokcanbl (POSS). Ilpu sTom Han-
6oJiee MHTEHCUBHO B JAHHOI 0DJIACTH Pa3BUBAIOTCA UCCAEIOBAHUS 110 OKTa3apaabHbIM POSS 06-
meit popmyser RgSigO19. Takume MOJIEKYJIBI COCTOAT W3 MEHTPATBHOIO HEOPTaHUIECKOTO siIpa
KybOudeckoit hopMbl pasmMepoM ~1,5 HM, KOTOpoe 00paMJIeHO PA3JIMYHBIMUA OPIaHUuIECKUMU DY H-
KinoHaJbHbIMU 3amecturessimu (R) [1, 2].

Brejnienne B cocraB opranmvieckoii 0bosioukun POSS paznndnbix XpoMOMDOPHBIX MOJIEKYJI 0~
3BOJISIET YJIYUIIATH TePMO- U POTOCTAONIBHOCTD TIOJIyYeHHbIX cucteM |3, 4]. Bosee Toro, oobem-
HOE HEOPTAHUTIECKOEe SIPO MO3BOJISIET M30JUPOBATH XPOMOMOPHI JPYT OT JAPyra W TEM CAMBIM
[IPEJIOTBPATUTH UX MEXK- U BHYTPUMOJIEKYJISIDHYIO arpPeramyi, KOTopas HEraTUBHO CKAa3bIBAETCS
Ha OITHYECKUX U JIEKTPOOITHIECKUX CBOiicTBax Marepuasos [5, 6]. Hanogacruibl, conepzxariye
B opranmveckoii obosiouke sijpa POSS azobensosbhbie dbparmentsr (A30-POSS), npusiekaior
0c0ob0€e BHUMaHUE, YTO CBS3aHO CO CIIOCOOHOCTHIO a30IPYIII IOABEPraThCsl OOPATHUMBIM IIEPEXOIAM
B pe3yJibrare noryomenus YO uin BUAUMON YacTu cBeTa u3 6ojiee cTabmIbHON Mparc-HPOPMBI
B MeHee cTabusbHyio yuc-popmy |7, 8]. Ha ocroBe cucrem Az0-POSS, koropble nciosb3oBaHbl
B KaveCTBe JOMAHTOB JJIsT TIOJTUMEPHBIX TIJIEHOK W TOKPBITUI, MOTyYIeH PsiJi MATEPUAJIOB C OMTH-
YEeCKUMHI, JIeKTPOOITHYECKUME U JPyruMu cBojictBamu [3-5, 9, 10].
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B To ke Bpemst, ecin B pazbaBIeHHBIX pacTBopax HaHodacTuibl A30-POSS crocobHbI K yuc-
mparc-pOTON30MEPU3ALMKI, TO B ILIEHOYHBIX MaTepuajax Ha ocHoBe Az30-POSS dorouszome-
pusanus He BCerjia OCyIIeCTBUMa, BCJIEJACTBUE arperaruu xpomodgopos. Tak, Hampumep, ObLIO
[OKAa3aHO, YTO B yJIbTPaToOHKuX IuteHKax A30-POSS, comepxkaiiero minmHHBI (reKCAHITOKCH-
[PONAHOBBIIT) creficep Mexk Iy HeopranumdeckuMm siipom POSS u a300eH30/IbHBIM (bparMeHToM,
doTonzomepuzalusi He mpoucxoauT. K yuc-mparc-dpoTonsomepusaliui Kak B PacTBOpe, Tak 1
B YJIBTPATOHKOII IIJIEHKe OKazascs crocoben A30-POSS, comeprkaruii KOpoTKuii (IponaHoOBBIii)
CHeI';Icep. O,ZLH&KO YMeHbIlleHue IJINHbI CIIeﬁcepa IPUBOJUT K YBEJIMYECHUIO KPUCTAJIJIMIHOCTHU CHUC-
TeM A30-POSS, uro ycnoxkusier pOpMUPOBAHNE YIBTPATOHKUX OLHOPOIHBIX ILJIEHOYHBIX MaTe-
puanoB Ha ux ocHose [3, 10].

OueBuHO, 9TO JJISI COXPAHEHUST HEOOXOMNMBIX ONTUYIECKUX XAPAKTEPUCTUK U CIIOCOOHOCTH
K (POPMUPOBAHUIO YJILTPATOHKUX OJHOPOJHBIX IJICHOK HYYKHO PEryJIUpOBATEH JJIUHY U XUMUYeE-
CKYIO IpHUpoLy clieiicepa Mexy simpoM POSS u xpomodopom jmbo aMopdusupoBarh 9acTut-
HO KpHCTa/umdecKyto cucremy Az0-POSS npu coxpaneHun mocTosiHHOM (ONTUMAIBHON) JIJIHHBI
cueiicepa. ITocaennee BOSMOXKHO 3a CYET BBEJCHHS B COCTAB a30XpOModOpa JOCTATOYHO 00beM-
HBIX TPYII, KOTOPBIE MOTYT CJIYKUTH W TaK HA3BIBAEMBIMU MTOIXOJISIIIIMMY U30JIUPYIOMINMHA TPYTI-
namu (Suitable Isolation Groups (SIG) [7, 11]. Oqaum u3 Kpurepues, IIpeIbsiBIsIEMbIX K BBIOOPY
SIG-rpymm, siBisieTcst BX CIIOCOOHOCTH 3a CYET PA3IMIHBIX B3aNMOJIeHiCTBHIT (BOIOPO/IHBIX CBsI3€il,
T—7 CTEKOBBIX B3aUMOJIEHCTBUIT) JIONOJHUTETHLHO CTPYKTYPUPOBATD MAaTEPHAJl, & C IEJbIO Pery-
JINPOBAHMSI ONTUYECKUX CBONCTB JAHHOrO Marepuasa SIG-Tpymnbl TOKHBI OBITH CIIOCOOHBIMU
K janbueiiein moaudukarun. C 970 TOYKU 3pEeHUsl TEPCIEKTUBHON SIBJISIETCA TUAPOKCUMETH-
JIEHOBasI TPYTMIA, KOTOPas MOYXKeT OOpPA30BBIBATH BOJOPOJIHDLIE CBSI3U, a TAKIYKE JIETKO TOIBEP-
rarbesl JaJbHeIel pyHKInmona n3anuu. Ha JTaHHBI MOMEHT YKA3aHHBIN MOJIXOJ JIJIsl CUCTEM
A30-POSS B nmrepatype He ommcad.

Hens maHHOTO WCCIEIOBAHUST COCTOsIIA B pa3paboTKe Crocoba CHHTE3a pPeaKIIMOHHOCIIOCO-
H6HOIO a30XpoMOo(Opa, COMEPIKAIIET0 IUIPOKCUMETHIEHOBEIN (pparMeHT B KadecTBe SIG-rpyIisL,
U TIOJIyIeHNE Ha €r0 OCHOBE 3BE3/I000pPA3HBIX TMOPUJIHBIX OPraHO-HEOPTaHWIECKUX HAHOTACTHIT
azoxpomodop-POSS ¢ npomaHoBbIM CIIEiCEpPOM.

DKcnepuMeHTaNbHAs YacTb. Mamepuaav. Viexomustii 5-[2-dbennnennuazen-1-mil|-2-(mpor-
2-en-1-mitokcn ) 6ensanbaern (1) mosydanu corsacHo [12]. Okrakuc(uMeTnICHINIOKCH ) CUIICeC-
kBuokcan (POSS-H), mraruna(0)-1,3-auBnami-1,1,3,3-TeTpaMeTHIIHCHIOKCAH KOMIUIEKC PACT-
Bop (karasmzarop Kapcrena) B kemnosie (Pt ~2%) (“Sigma-Aldrich”), NaBHy (98%), xioprpume-
rusicuiian (98%) (“Acros Organics”) npumensiin 6e3 10HOJIHUTEIbHON ouncTKU. Vcnoab30BaHHbIe
B paboTe pacTBOPUTENN OBLIN OYHITEHBI OOIENPUHATHIMUA METO/IAMHU.

Cunmes {5-[2-penunduasen-1-unf-2-(npon-2-en-1-urokcu)peruafmemanosa (2). K pacrso-
py 1,000 r (3,755 mmosb) coemuuenusi 1 B 10 Mt sranosa nopuusimu BHOcwam 0,213 1
(5,633 mmoub) NaBHy npu oxsiazkjeHun peakI[MOHHON cMecH JiejstHOi Bojoil. Peakimonuyto
CMecCh TepeMelnBaIi Mpu KOMHATHOH TemmiepaType 12 4. 3areMm K cMecu 106aBysan 1 H pacTBop
HCI no npekpainenust Beijgesenns: Bojgopoa. IIpoaykT sxkecrparuposasu stuirareraroMm. Opraxu-
YeCKUH CJIOH TPOMBIBAJIH BOJHBIM PACTBOPOM COJTH, Bojio#t, cymman uag MgSQOy. [ocre ymanenns
TUIANETATa TOJyJaau TPOAYKT 2 B BHUJE OPAHKEBOT'O MOPOIIIKA.

Brxozg 0,921 r (92%).

'H IMP (CDCls, 300 MI'n), &, m.m.: 2,15 (ym. ¢, 1H, —OH), 4,67 (1, 2H, J = 5,0 ',
—CHy—), 4,80 (¢, 2H, —CHy—), 5,34 (1, 1H, Jyyue = 10,6 ', =CHa,), 5,44 (1, 1H, Jompane =
= 17,4 T, =CHap), 6,01...6,14 (v, 1H, =CH-), 6,98 (n, 1H, J = 8,7 T'n, Ph), 7,41-7,52 (:,
3H, Ph), 7,86-7,89 (M, 3H, Ph), 7,95 (¢, 1H, Ph).
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13C AMP (CDCl3, 100,62 MI'n), &, m. 1.: 61,37 (—CHoOH), 68,99 (—CHy—), 111,29 (Ar—C),
117,96 (=CHz), 121,91, 122,52, 125,13, 128,95 (Ar—C), 130,21 (Ar— C—CHz—), 130,37 (Ar—C),
132,42 (—CH=), 146,71, 152,63 (Ar—C—N=), 158,45 (Ar—C—-0-).

UK crexrp, em™ ' 3100-3400 (—OH), 2800-3100 (CH), 1607, 1497 (C=Capon), 1256 (C-0),
924 (C=Cauxen)-

VO crekTp: Amax = 348 HM.

Cunmes  penuaff-(npon-2en-1-unroxcu)-3-{[(mpumemunacurun)okculmemuan } peruafouasena
(3). K pacreopy 0,800 r (2,982 mmosib) coepubenuss 2 B 8 mir Tosyosa gobasisum 0,360 r
(3,578 mmoub) TpmdTHIaMuHA. 3aTeM pacTBop oxiaxgamn g0 0 °C u mpukansBamn 0,356 T
(3,280 MMmoJIB) XIOpTpUMeTHIcHIana. [locsie 3Toro TemMepaTypy peakiuu IOCTEIIeHHO HOIHUMA-
sm 1o 70 °C m upu 910l TemnepaType peaknmio e 6 4. O6pa3oBaBIIMIiCa BO BpeMs PEAKIIUN
0CaJI0OK OT(PUIBTPOBBIBAJIN, a TOCIE YIAJEHUs BAKyyMHON OTTOHKOW DPACTBOPUTENIS TOJIYUIAJH
MPOIYKT 3 B BUJIE OPAHXKEBOI'O IOPOIIKA, KOTOPBIN Jlajiee cpaly »Ke UCIOJb30BAJM JIJIST MOy de-
uust coequnenust POSS-1.

Beixoz 0,964 r (95%).

'H AMP (CDCl3, 300 MT'r), &, m. 1.: 0,20 (c, 9H, —SiCH3) 4,64 (c, 2H, —CHy—), 4,80 (c,
2H, —CHy—), 5,31 (n, 1H, Jyue = 10,4 I'u, =CHsa), 5,43 (1, 1H, Jppane = 17,0 I'm, =CHgyy),
6,02-6,13 (M, 1H, =CH-), 6,93 (x, 1H, J = 8,8 ', Ph), 7,43 (ym. ¢, 1H, Ph), 7,49 (ym. ¢, 2H,
Ph), 7,82 (n, 1H, J = 8,8 ', Ph), 7,88 (1, 2H, J = 5,5 ', Ph), 8,09 (¢, 1H, Ph).

UK crexrp, cm™: 2800-3100 (CH), 1601, 1491 (C=Capon), 1254 (C—0), 918 (C=Cagen),
873 (Si(CHg)s).

Cunmes Az0-P0OSS-1. Cmecn 0,200 r (0,587 mMmosb) cuHTe3upOBaHHOTO Xpomodopa 3 u
0,074 r (0,073 mmosib) POSS-H pacrBopsiin B 4 M1 TOJIyos1a. 3aTeM B pacTBOP 100aBisiim 40 MKJI
karasnsaropa Kapcrena. Peaknnmio sesiu npu 40 °C B Teuenne 48 4. ITocie okoHUaHUS peaKIuu
TOJIyOJI OTTOHSLJIA TIOJ[ BAaKyyMOM, a moJiydeHHbIil moporiok pactBopsiin B CHoCly u pactBop
[poITycKaau depe3 HeOoJbioil cioil cuaukaress. Ilocie ynanenuss CHoCly mpomayKT mBaXK sl
mepeocaXkIal U3 JUITHIOBOTO 3dupa B rekcad. Bo Bpemst ounctku u xpanennsi Azo-POSS-1
(~3 cyr mo amammsa Azo-POSS-1 meromamu UK, 'H u BC gaMmp CIIEKTPOCKOIIUH ), COIVIACHO
pesyapraram VK, 'H u 13C SIMP crniekTpocKOIH, IPONCXOANT YACTHYHBIH MHIPOJIA3 TPIHMETHII-
cummibbix (TMC) rpynn xpomodoproro dhparmenra.

Brixoz 0,160 r (59 % — u3 pacuera 8-3amerennoro POSS-H u 6e3 y4era jecusmanpoBanus).

'H dMP (CDCl3, 300 MIwu), 6§, wm.a: 0,150,20 (m, —SiCH3), 0,71 (ym. «c,
—SiCHgCHgCHzO—), 1,84 (yH_I. C, —SiCHQCHQCHQO—), 2,07 (yH_I. C, —OH), 3,94 (yHI. C,
—SiCHyCHy CH 20—), 4,70 (yur. ¢, —CH,OH), 6,83 (yu. ¢, Ph), 7,43 (yur. ¢, Ph), 7,83 (ymr.
c, Ph).

3¢ aMP (CDCls, 100,62 MT'n), §, M. m.: —0,37 (Si(CHs)s), 13,67 (—SiCHyCHyCH,0—),
22,89 (—SiCHyCH2CH20—), 59,50 (—CH20Si(CHs)s2), 61,26 (—CHoOH), 70,59
(=SiCHyCH2 CH20—), 110,86, 121,71, 122,57, 125,33, 128,98 (Ar—C), 130,02 (Ar— C—CHay—),
130,35 (Ar—C), 146,60, 152,67 (Ar—C—N=), 158,84 (Ar—C—-0-).

UK crexrp, cm™': 3100-3600 (—OH), 2800-3000 (CH), 1601, 1493 (C=Capon), 1254 (C—0),
1097 (Si—0O-Si), 872 (Si(CHs)s).

Cunmes As0-P0OSS-2. Ilnsa nonnoro ruaposusa TMC-rpymnn 0,120 r coequnenust Azo-POSS-
1 mepemeruBasm B 5,0 M1 meranosa, cogepxkariero 0,2 g CH3COOH, B Teuenue 2 4 upu
KoMHaTHOI Temueparype. [locie ynapuBanusi MeTaHosa MOJYYEHHBIH ITPOJAYKT IIEPEOCAK AN
U3 JUITUIOBOTO 3hUpa B T'EKCaH.

Brixox 0,106 r.
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'H gaMP (CDCls, 300 MIwm), &, wm.m: 0,16020 (c, —SiCH3), 0,71 (ym. e,
—SiCHQCHQCHQO—), 1,86 (yLH. C, —SiCHgCHgCHQO—), 2,28 (ym. C, —OH)7 3,94 (yI_H. C,
—SiCHy;CHy CH 20—), 4,70 (ym. ¢, —CH,0OH), 6,85 (yu. ¢, Ph), 7,43 (ymr. ¢, Ph), 7,83 (ym.
c, Ph).

3¢ aMP (CDCls, 100,62 MT'1), §, M. 1.0 —0,36 (Si(CHs)s), 13,64 (—SiCH,CHyCH,0—),
22,87 (—SiCH, CH2CH,0—), 61,18 (—CH20H), 70,57 (—SiCH2CHy CH20—), 110,82, 121,63,
122,56, 125,36, 128,97 (Ar—C), 129,98 (Ar—C—-CHy—), 130,34 (Ar—C), 146,54, 152,61
(Ar—C—N=), 158,82 (Ar—C—-0—).

UK crextp, em™ ' 3100-3600 (—OH), 2800-3000 (CH), 1601, 1495 (C=Capon), 1254 (C-0),
1094 (Si—O-Si).

VO crmekTp: Amax = 348 HM.

Memoodw uccaedosarua. *H IMP criekTpbl cusithl Ha crekrpomerpe Varian VXR-300 ma ua-
crore 300 MI'm, a 3¢ aMp CIEKTPBI CHATHI Ha cuekTpoMerpe Bruker Avance 400 na gacrore
100,62 MI'n upu 25 °C B CDCl3. Xumnueckne casuru mig SIMP clieKTpoB IIpHBenIeHbl OTHOCH-
TeBLHO 0CTATOUHOro curaaa xaopodopma 8 CDCly (6 = 7,25 mrs 'H u § = 77,00 ns 13C). UK
CTIIEKTPBI CHHTE3NPOBAHHBIX COeMHEHUN peructpupoBaiu ¢ nomorrsio UK cnekrpomerpa ¢ dy-
poe-tpeobpazosannem “TENSOR 377 B o6actu noromenus 600-4000 ey
YO criexrpsl cusaThl Ha pubope Specord 210 (Analytikjena) B pacrBope CHCl3.

PesynbraTsl u ux obcyxaeunume. Hacrosiiee ncciieloBanmne BKIOYAIO B ce0st CTaIuu CHUH-
Te3a PeaKIIMOHHOCIIOCOOHOTO a30KPACUTEIsI, COAepKaIero B kadecrse SIG-rpynmbl ruipokcumMe-
THUJIEHOBBIN (DPArMEHT, C MOCJIEIYIONUM UCIIOJIb30BAHIUEM JTAHHOTO KPaCUTe/ isi JJisd (hopMupoBa-
HUsI OpraHudeckoil obosouku siapa POSS. VMcxomabiM KpacuTeaeM BBIOpaH aJlIHICOAeP KAIIMii
azoxpomodop 1 ¢ ajbJeruHoil Ipynmoil B CBOEM COCTaBe, a B KadeCTBE MCXOIHOIO peareHTa
JUTsT TIOJIYU€eHHUsT 3Be37000pa3HbIX OpraHo-Heopranmdeckux HaHodactuii — POSS, comepzkariuii
B opranuvieckoMm obpamsiennu ruapuaabie rpymmnsl (POSS-H).

Beenenne rugpokcuMernsieHoBo# SIG-rpyIIibl OCyIIeCTBIEHO Iy TEM BOCCTAHOBJIEHUST aJIbIIe-
ruHOf rpymnbl xpomodopa 1 ¢ ucnosnbzoBannem NaBHy (puc. 1). Biarogapst npucyrcerBuio
AJUTIJIBHOTO (pparMeHTa B XpoModope 2, TakKoe COeJuHEHHEe MOXKET BCTYIATh B PEaKIUI TI'd-
JapocunuaupoBanus 1o rugpuanbiM rpynmnam POSS-H. Ojnako m3BecTHO, UTO MHJIPOKCUIbHBIE
IPYIIIBLI TAKXKe JIETKO B3aumogeiictyor ¢ rpynnamu Si—H ¢ obpasoanuem cpsizu Si—O (O-cu-
mumpoBanue). [Tostomy miis samurer OH-rpynn B3anmMoieiicTBIEM TPUMETHIXIOPCATIAHA C 30~
XpoModOopoM 2 ToJIyueH XpoModop 3, cojiepKaIuil TPUMETUICUIOKCUMETU/IEHOBBII (DparMenT
(cm. pue. 1).

CuHTe3UpOBaHHbIE COEJIMHEHUST 2 U 3 MPEJICTABISIOT COOOH OpaHyKeBble MOPOIIKU, KOTO-
pbIe XOPOIIO PACTBOPUMBI B DOJIBITUHCTBE OPraHUIECKUX PACTBOpHUTEell. XUMUIECKOe CTPOEHHE
HOJIyYeHHBIX coeuuenuii usydeno meromamu ‘H AMP, 13C dIMP, IK u Y® crnekTpockomnuu
(CM. IKCIIEPUMEHTAJIBHYIO YaCTh).

3Besmoobpasnast nanodacturia Azo-POSS-2 ¢ ruIpoKCUMETUIEHOBLIME TPYIIAMHA TOJTyde-
Ha B pe3ysbrare peaknuu ruapocuananpoBanns POSS-H asoxpomodopom 3, ¢ mocjemsyommm
ruapoamzom TMC-rpynn mosygennoro Azo-POSS-1. Peakiuio ruipoCcuInInpoBaHust TPOBOJIN-
JIL B Cpejle TOJyoJia W IMPHUCYTCTBUM Karajausaropa Kapcreia, a JleCUIUINpOBAHUE — B CPeJe
MeTaHoJa ¢ gobasienneM ykceycHo#t kuciaorsl. Coemunennst Az30-POSS-1 u A30-POSS-2 — rewm-
HO-OPaHKeBbIe MOPOIIKU, PACTBOPUMBIE B TOJIyOJIe, XJ0pOdOopMe M HEPACTBOPUMBI B I'E€KCaHe.
OrMeTnM, 9TO OTCYTCTBUE YETKON Temieparypbl miasiaeHuss A30-POSS-2, KoTopslil mepexoauT
B JKHUJIKOE COCTOsIHUE NPHU 3HAYEHUsIX TeMieparypbl B uHTepBasie 33-52 °C, ykasblBaeT Ha ero

aMOpdHYIO CTPYKTYDY.

B Tabsierkax KBr.
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Puc. 1. Cxema cunresa azoxpomodoposB 2 u 3 u coeauuenuit A3o-POSS-1 u Azo-POSS-2

Kak mokazarenbcTBo mpoxoxkaeHust peakimn mexkiay POSS-H u azoxpomodopom 2, 8 UK
cektpe A30-POSS-1 orcyrcTBytor mosockl norsomierust npu 2140 u 918 CM_I, XapaKTepHbIe
aust Si-H cesizeit POSS-H u BunmibabIx rpymm asoxpomodopa 2. ITpu stom B 'H SIMP crekrpe
A30-POSS-1 Takyke OTCYTCTBYIOT XUMHWYECKHE CJIBUTH, OTBEYAIOIIIE AJITUIHLHBIM TPOTOHAM COe-
JIMHEHUsT 2, HO COJIEPKATCSI CJABUTH, XapaKTePHbBIE JJIsl IIPOTOHOB IIPOIIAHOBOTO CIIeficepa MexK Ly
POSS sapom u xpomodopubiM dparmenTom (puc. 2).

[Tpu sTOM OTMETHM, UTO, coriacHo pesyiabraram VK (Hanudue mmpokoil 1mosiocsl B 06actu
3100-3600 CM*I), 'H aMP (HaIYne yImpeHHoro CHHIIeTa cjaboit naTeHcuBHOCTH pH 2,07 M.
1) u BC AMP (mammume capura mpu 61,26 M. j1.) CIEKTPOCKOINM, BO BPEMSI OYHCTKH U Xpa-
nernst A30-POSS-1 npoucxopur vactuanbiii rugposms ero TMC-rpyun (em. puc. 2, 3). Toanoe
necumnuposanne TMC-rpymn noarsepzkaaercs orcyrersueM B 5C SIMP crnekrpe Azo-POSS-2
XUMUYIECKOro capura upu 59,50 M. 1., XapakTepHoro st aroMa C, CBSI3aHHOTO ¢ OKCUTPUMETHJI-
CHJIMJIbHON rpynmoii (cM. puc. 3).

Ocranpusle xumnuaeckne casurd B 'H u C SIMP cnekrpax coemuuernii Az0-POSS coor-
BETCTBYIOT IPEJJIOKEHHBIM CTPYKTypaMm (cM. puc. 2 u 3). IIpu cpaBHeHMH MOBIHTErPATbHBIX
unrencusrocreil B 1H IMP crnekrpe A30o-POSS-2 curnasos, orsedaomux npororam CHs-rpyrmn
POSS-H, u Bcex mporoHOB azoxpomodopHOro dgparmenra (y4uTbiBas U IIPOIAHOBBIN CIieii-
cep) ObLIO HaiizieHo, uTo crenenb dyukuumonaymuzanuu POSS-H cocrasisier okosno 83%. Oue-
BUJIHO, B pPe3yJbTaTe KOHTAKTA C BJIATOW HEMPOPEArHpPOBABINNX THUAPUIHBIX TPYII 00pasyio-
TCS CHIIAHOJBHBIE IPYIIIIbI, 4TO MoATBepKaeTcs nammaueM B C IMP cnekrpax A3o-POSS-1
u A30-POSS-2 xummaeckoro ciasura npu 1,31 M. g. (eMm. puc. 3, XUMUYECKHil CABUT OTMEUIEH
3BE3JI0UKOI1). YMeHblleHne crenern (hyHKIMOAHAIN3AINYN CBI3aHO, OUEBHUJIHO, CO CTEPUYECKIUMU
MPENSITCTBUSIMU TIPU PEAKIUH THAPOCUIAIAPOBAHMSI.
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(Amaxce) IpH 348 HM, KOTOPBIi OTHOCUTCS K 71— F-1IepexoiaM a300eH30JIbHBIX (PPArMEHTOB, & TaK-
JKe TorJIomenne ¢aaboil mHTeHCuBHOCTH TpH 433 HM, KOTOPOE OTHOCUTCA K N—T F-IIePexXoIaM.
Amnayornynast kKaptuHa Habogaercss u B Y® crekrpe cucrembr Azo-POSS-2.

Takum 06pa3oM, MPeToKeH CII0COO CHHTE3a THIPOKCUMETIIEHCOIEPKAIIEro a30XxpoModopa
U Ha €r0 OCHOBE 3Be31000Pa3HOr0 IMOJIU3IPAILHOIO OJUIOMEPHOIO CUJICECKBHOKCAHA, MUIPOKCHU-
METHJIEHOBBIE I'PYIIITBI KOTOPOI'O MEPCIEKTUBHBI KaK SIG-IpyIIIb! JijIst JJOIOJHUTETBHOTO TIPEIISIT-
CTBOBaAHUs arperaiuyu a300eH30JIbHBIX (parMeHToB. BO3MOXKHOCTD JOMOJHUTEILHON ByHKIU-
onasmzanuu 1m0 OH-rpymmaMm oTkpbiBaeT HOBbIe 1myTH jgu3aiiHa SIG-rpymmbl U, cOOTBETCTBEH-
HO, PErYJUPOBAHUs JEKTPOONTHIECKAX U OINTUIECKUX CBOICTB MaTepHajiOB H& OCHOBE CHCTEM
A30-POSS. Ilonyuennast 3Be31000pasuas cucrema Azo-POSS npescrapisier mHTEpEC I Pa3/in-
YHOTO MPUMEHEHNsT B (DOTOIYBCTBUTEIBHBIX CHCTEMaX (ONTHYECKHE MEPEKJIIOUATENH, CEHCOPHI,
IUCILIeN, roJiorpaduiecKue PeIleTKd, HeJMHEHHO-ONTHIeCKIE U KUAKOKPUCTAJLINIECKIAE CHC-
TEMBI).

Paboma ewnoanena 6 pamrax I'panma HAH Vepauns, 0as mosodwx yuenvix (N 0115U005242).
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CuHTe3 10J1ie IpaJIbHOTO OJIITOMEPHOTO CUJICECKBIOKCAHY, IO MiCTUTH
B OpraHiyuHiii 000JIOHIII saApa a300eH30JIbHUIT XpoModop
3 TiIPOKCUMETUIEHOBOIO T'PYIIOI0

Pospobaero memod cunmesy aninéMicnozo a300eH30401020 TPOMOPOPE 3 210POKCUMEMUAEHOBOI0
2PYNOI0 WAATOM 6I0HOGAEHHA aAvde2idnol epynu J-[2-penindiasen-1-iaf-2-(npon-2-en-1-inokcu)
bensanvdezidy. Baaemodielo cunmesosano2o a3orpomopopa 3 oKmMaKic(QUMEMUACUNIAOKCU)CusceC-
KBLOKCAHOM OMPUMAHT 210DUOHT 0P2AHO-HEOPLAHIYHT HAHOYACTIUHKY, W0 MICTMAMD 68 0pP2aHivHiTl
06040HYT AIpa xPOMOPOp 3 2idpokcumemunerosum dpaemermom sk SIG-epyny. Cunmesosani cno-
Ayku ozaparmepusosani memodamu “H, 3C AMP, IT i YO cnexmpockonii ma cmanosisms iH-
mepec A CMBOPEHHA POMONEPEMUKAUIB, CEHCOPIE, HEATHITHO-ONTMUYHUL | PIOKOKPUCTNAAIYHUT
cucmenm.

Karowoet caosa: nostieipaibHi 0iTOMEpHi CHIICECKBIOKCAHM, a30XpoModopH, HoToi30MepHu3alris,
SIG-rpytm.
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Synthesis of polyhedral oligomeric silsesquioxane containing azobenzene
chromophore with hydroxymethylene group in the organic part of the
core

A method of synthesis of the allyl-containing azobenzene chromophore with a hydroxymethylene
group is developed by the reduction of an aldehyde group of 5-[2-phenyldiazene-1-yl/-2-(prop-2-en-1-
ylozy)benzaldehyde. Organic-inorganic hybrid nanoparticles containing the azobenzene chromophore
with a hydrozymethylene group in the organic part of the core are obtained by the interaction
of the synthesized azochromophore with octakis(dimethylsilyloxy)silsesquiozane. The synthesized
compounds were characterized by *H, **C NMR, IR and UV-vis spectroscopy techniques and can
be considered for photoswitches, sensing devices, nonlinear optic and liquid crystal materials.

Keywords: polyhedral oligomeric silsesquioxane, azochromophores, photoisomerization, SIG-
groups.
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