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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyaJbHicTh TeMu. Moaudikaiiisi TpupoJHUX XIpaJbHUX CIOJIYK Mifl MOTpeOu
MeIUYHOI XiMii 1 MaTepiajJo3HABCTBA € HEBIJI €MHOIO YaCTHHOIO (PYHKI[IOHAJIHLHO Opi€H-
TOBAHOTO JHM3aifHy OpPraHiYHUX MOJIEKYJ 3 Halepen 3aJaHUMH BIACTHUBOCTSIMH. bypHuii
PO3BUTOK OINTOENIEKTPOHIKH, 30KpeMa, IpIOHUX MPUCTPOIB (EMEKTPOHHUMN MAamip 1 KHUTH,
TOPTOBEJIbHI 3HAKHU, peKJIaMHi Ta iHQopMarliiiHi Tad0, eKpaHu I HU(PPOBUX HABITaTOPIB
TOINIO), OOYMOBIIOIOTh PO3IIMPEHHS O0JacTel BUKOPHUCTAHHS JUCIUICIB Ha OCHOBI
XipaJlbHO-HEMATUYHUX (XOJIeCTepUYHUX) piakokpuctaniuaux (PK) cywimeit 3 cenekTus-
HUM BIIOUTTSM CBITJIa y BUJAMMIN 00JacTi criekTpa. Taki mpucTpoi XapakTepu3ylOThCs, B
NOpiBHSAHHI 3 1HIKUMU TUnaMu PK ekpaHiB, HaA3BUYaliHO HU3bKUM €HEPTOCIOKHUBAHHSIM
Yyepe3 BIACYTHICTh €HEProEMHOTO 3a/IHBOTO MIJCBIYYBaHHS Ta €PeKTy rmam’sTi, MiJBHIIC-
HOIO KOHTPACTHICTIO, HAasBHICTIO 3HAYHOT'O KYyTa OTJISINY.

CenextuBHe B1IOUTTA cBiTIa y HeMatuuyHid PK cywimn BiOyBaeThCcsl 3a paxyHOK
IHIYKIIT XipalibHOIO A00aBKor0 (X/I) cripaibHOT HAAMOJIEKYJISIpHOT CTpyKTYypH. st ozep-
XKaHHSA ePeKTy y BUAMMOMY Jl1alla30H1 XOJECTepUYHa CIipajdb NOBUHHA MAaTH JTOCTAaTHBO
Mmayuit Kpok (P ~ 0.3-0.6 MxMm). KiTbKiICHOIO XapaKTEpPUCTHKOIO 1HIYKYBAHHS TeIIKOi1ahb-
HOT HaJMOJIEKYJISIPHOI CTPYKTYPH € 3[AaTHICTh 10 3akpyuyBaHHs X/[. Brim BBenennsa X/ y
HEMaTHUYHUN PO3YMHHUK BIUIMBAE Ha HOTo (hyHKI[IOHATHFHO BAXKJIMBI MOKA3HUKH: TEMIIE-
paTypHuii iHTepBan Me30(ha3u, Kepyrdi MOporoBl HAMpPyTrH, B’SI3KICTh, MMBUJIKICTh Mepe-
KIto4eHHs Ta iH. Tomy X/ MoOBMHHA MaTH BHCOKY 3JaTHICTb JI0 3aKpy4yyBaHHs, 1100 3a-
0e3neunT il 3aCTOCYBaHHS B HEMAaTUUYHOMY PO3YMHHUKY MPU HU3BKUX KOHLIEHTPALISX.
BaxnuBumu xapaktepuctukaMu 3a3HaueHuXx PK cucreM € Takox TemmeparypHMiA
rpaJieHT MAaKCUMyMY JOBKUHHM XBHJI BimOUTOr0 CBITIA (Ama/dT ~ 0 mpu 0 — 50 °C),
¢oTo- 1 Qa3zoBa crabuibHicTh. Lli mapameTrpu BH3HAYAIOTBCA OCOOJMBOCTSAMU
MOJIeKyJIApHO1 OyaoBu X/I.

Harenep Haitbinbm BUBYeHMMH X/[ 3 BUCOKOIO 3aTHICTIO 0 3aKkpydyBaHHs y PK
cymimax € moxigHi niokconany (TADDOL), cumerpuuno 3amimieHi miaHriapo-D-
TeKCUTOJIM Ta akcianbHO-XipanbHi moxigHi OiHadgTminy (BINOL). ChnumeHuMu 1S 1ux
CIOJIYK € HAasBHICTb XIPaJbHOTO OCTOBY 1 JIEKUIBKOX MPOME3OTEHHUX 3aMICHUKIB 3
PO3BUHYTOIO T-CJICKTPOHHOIO CHCTEMOIO, sKI 3a0e3meuyroTh cropigHeHicth g0 PK
Matpuli. [IpoTe KOXE€H 3 Ha3BaHUX CTPYKTYPHUX THIIB Ma€ IEBHI HEOJIKH, K TO
CKJIQTHOCT1 CUHTE3Y 1 Hu3bka po3uuHHICTh Y PK matpumi mist BINOL, 3anexHICTh Amax
BinouToro cei™ia Biag temneparypu y TADDOL 1 mianringpo-D-rekcutonis, siky MoXHA
KOMIIEHCYBAaTH BBEACHHSM JOAATKOBHX KOMIIOHEHTIB, ajieé 1€ 4acTO MOTIPIIyE BJIACTHU-
BOCTI Takux MarepiamiB. CrnpoOa 4acTKOBO BUPIMIMTH Il TPOOJIEMH IUISIXOM CTBOPEHHS
HOBOTO Kjacy X/, ki MOE€IHYIOTh €HOHOBUHN (h)parMeHT, 3/JaTHUMN JIETKO TOJISIPU3YBATHUCS
3 )KOPCTKUM ONTUYHO aKTHBHUM KapKacoM JOCTYITHUX MPHUPOIHUX CTEPOIAiB, IpUBEIa A0
16-1111eHOBUX TOX1IHUX 17-OKCOCTEPOiiB aHAPOCTAHOBOTO Ta €CTPAHOBOTO psiiB. BTiM
i X/l mocTynaroTbcs 3a OKPEMUMH TEXHIYHUMHU XapaKTEPUCTUKAMU BITOMUM KOMEPIIiii-
HUM 3pa3KaM.

Po3B’si3yBaTu mipobsieMy CTBOpeHHsI O1/bIll €()eKTUBHUX T0OABOK MOKHA SIK MOJIHU-
(iKalli€ro BKe BUSBICHUX MOJIEKYJSIPHUX TUIATPOPM, HAMIPUKJIIAL HUIAXOM OJIEpKaHHS He-
CUMETPUYHMX MOX1THUX JIIaHT1JPOTEKCUTOIIB, TAK 1 IOIIYKOM HOBUX CTPYKTYPHUX THIIIB,
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30KpeMa, 3aly4eHHsIM 10 CUHTe3y X/| eHaHTIOMEpHO YUCTHX TPHUTEPHEHOINIB 3 OLIbII
PO3BUHYTHM OCTOBOM HI)K y B)K€ BHUIPOOYBAaHHUX CTEpoimiB. [IeHTalMKII9H1 TPUTEPIICHOI-
M, a caMe IOXiJHI JIYIAaHOBOTO PsIy, SK HOCII XIpaJdbHOCTI JJIS CTBOPEHHSI ONTHYHO
akTUBHUX KoMITOHeHTIB PK maTepianiB y HayKkoBO-1HpOpMAIlIHHUX JKEepeax 10 MoYaTKy
JAHOTO JTOCIHIJKEHHA He 3raayBaiivca. OTxe po3poOka METOAIB CUHTE3y HECUMETPUUHUX
JIIaHT1IPOTeKCUTOMIB Ta MOAM(IKOBAHUX JIYITAHOI/IIB Ma€ TIEBHE TEOPETUUHE 1 MPAKTUYHE
3HAYEHHS.

3B’530K po00TH 3 HAYKOBMMH NporpamMamMm, IJiaHaMu, TeMaMu. /[uceprariitna
po0oTa € CKIIaJI0BOI0 YACTUHOIO TUIAHOBUX JOCITIKEHB BIAILTY ONTHYHO aKTHBHHUX Opra-
Hiyaux crnonyk JJHY «HTK «lactutyt moHokpuctaniBy HAH Ykpainu 1 BukonyBanace y
Mexax Hactymaux HJIP: «CunTe3 Ta mociimkeHHs OIME30TeHHUX MOXITHUX MPUPOTHHUX
ByriieBoZiB 1 KeToHiB» Ne mepxkpeectparii  0110U000623 Tta «CuHTE3 HOBUX
MPEJACTABHUKIB TETEPOIUKIIYHIX CIOAYK HAa OCHOBI ONTHUYHO AKTHBHUX MPHUPOJTHHUX
pedoBHH Ta ix aHanoriB» Ne nepxpeectpartii 0113U001413.

Mera i 3aBgaHHsi qocaigkeHHs. MeTolo poOOTH € po3poOKa METOMAIB CHUHTE3Y
HOBUX X/| 3 BUCOKOIO 3JJaTHICTIO JO 3aKpy4yBaHHS 3 Py HECUMETPUYHUX MOXITHUX JIi-
aHT1IPOTEKCUTOJIIB Ta aIOOETYIIHY 1 IOCHTIIKEHHSI 3B’ 513Ky M1 OCOOJIMBOCTSAMHU iX MOJIe-
KyJsIpHOI OynoBM 1 €QEeKTUBHICTIO I1HAYKYBaHHS CIIPaJbHOTO HAJAMOJEKYJISIPHOTO
BIOPAAKYBaHHS B Me3odazax. [lns [OoCsSrHeHHs BU3HAYEHOI METH Imependayanocs
BUPIIIUTH HACTYIIHI 3aBJaHHS:

® CHHTE3yBaTH HecMMeTpuuHi etepu Ta ectepu 1,4:3,6-nianrinpo-D-copbitomy Ta
auriapomnipoio[ 1,2,3 [ Tprua3oniiaiaHriIiporeKCUToNu;

® PpPO3pOOHUTH METOJIU CUHTE3Y 2-UTIICHOBHUX IMOXIJHUX aJ00ETyJIOHY 1 TPOBECTH
ix Monu@ikalliro 3a MPOINEHOHOBUM (DparMeHTOM;

® BU3HAUUTU 3JIATHICTh JO 3aKpy4dyBaHHS OJEPKAHMX CIOJYK Y HEMaTUIHUX
PO3YMHHUKAX;

® JIOCHIAUTH 3B’ 30K MK OCOOJIMBOCTSMHU 1X MOJIEKYJSIPHOI OyIOBH 1 3JaTHICTIO
10 IHIYKLIT XosiecTepuuyHoi Me3odasu y Hematnunux PK.

O0’exkTH nocaimxeHns — etrepu Ta ecrepu 1,4:3,6-mianrinpo-D-copbitony, azumo-
TIaHT1APOTEKCUTONHU, AUT1apoInipoio[1,2,3 |Tprua3zoniyigiaHrigporeKCUToNN, ano0eTyJIoH,
2-apwi(reTapui)METHUIICHIOX1THI aT00eTYyIOHY Ta MPOIYKTH iX XIMIYHOI MOoAudIKaIii.

IIpeamer gociimkeHHss — peaxiiii ecrepudikariii aiaHriAporeKcuTomiB, [2+3]-1uk-
JIOTIPUETHAHHSL AKTHUBOBAHUX OIeNEeKTPOQITIB 3a a3uAHUM YIPYIYBaHHSIM SIK METOJI
dbopmyBaHHsS KoHACHCOBaHMUX [1,2,3]TpHa3oniiiiaHriApOreKCUTONIB, MPOIECH XIMIYHOT
Moaudikaii 2-UTiJIEHOBUX TOXITHUX AJIO0ETYJIOHY, 3B’SI30K MiXK OCOOIMBOCTSIMU MOJIE-
KyJsipHOi OynoBu HOBUX X]I Ta iX 37aTHICTIO 0 1HAYKLII XOJECTEpUUHOI Me3odazu y
HEMaTUYHUX PO3UYMHHHUKAX.

Metoau [OCJHiIKeHHSI — OpraHiyHMi CHUHTE3, TOHKOIIapoBa Xpomartorpadis
(TIIX), BucokoedexkTuBHa piguHHa xpomarorpadis (BEPX), nHabip ¢i3uko-XiMiuHUX 1
CIIEKTPAJIbHUX METOJMIB JOBEJAeHHS OyAoBU opraHiuHux cronyk: 4, SMP 'H i B¢
CIIEKTPOCKOTISI 3 BUKOPUCTAaHHSM TOMO- Ta TETEPOSJICPHUX KOPEIAIii lH—COSY,
NOESY, 'H-C-HSQC, wMac-CIIeKTpoMeTpisi Ta pPEHTTCHOCTPYKTYPHI MOCIiKCHHS
(PCH), pospaxynkoBi Meroaun (AM1, MM2, PM7 (maker mporpam MOPAC2009) Ta
HaIIBEMIIIPUYHI PO3PaxXyHKH y Mexax ¢yHkmioHany ryctuau (m05-2X) 3 GazucHuM
Habopom cC-pvdz (mporpama GAUSSIAN 09).
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HaykoBa HOBU3HA o/lep:KaHUX pe3yabTaTiB. Y poOOTi Bepie:

® BCTAaHOBJIEHO 3aKOHOMIPHOCTI 3MIHM 3JIaTHOCTI JO I1HAYKIi XOJECTEPUYHOT
HAJMOJIEKYJISIPHOI CTPYKTYPU B HEMATHUYHUX PO3YMHHUKAX B 3aJ€KHOCTI BiJl TUITY 3amic-
HUKIB cepejl HOBUX eTepiB Ta ectepiB 1,4:3,6-mianriapo-D-copbiToiy, reTapuinoxXiTHuX
nianrigpo-D-maniTony Ta 2-UNJICHOBUX MOXITHUX TEHTAIUKIIYHOTO TPUTEPICHOITY
JYTIaHOBOTO PSY alo0eTyIoHY;

e po3pobieHO criocodu cuHTedy 2- 1 5-(5-apun-1H-nipono-[3,4-d]-Tpuazomin-4,6-
TioHIB, moeqHaHuX 3 1,4:3,6-11aHT1APOTEKCUTOIOBOIO MOJEKYIsipHOIO Tutatrdopmoro C-N
3B’SI3KOM;

® JIOBEJCHO, 0 B aJbJI0JIbHO-KPOTOHOBIN KOHJEHCAllli aJo0eTyJIOHy 3 apoma-
TAYHUMH  aJibJIeTiIaMd  yTBOPEHHS IIPOMDKHOTO KETOJy BiIOYBa€ThCs JiiacTepeo-
CEJICKTUBHO;

® CHHTE30BAaHO HOBHMM CTPYKTYpHUM Tunl X/ 3 BHCOKOIO 3HaTHICTIO J10
3akpyayBanHs 10 PK martepianiB — 2-3amiiieHi MOXiaHi aqo0eTymiHy;

® Ha MIAIPYHTI CTPYKTYpHUX AAaHMX, ojaepkaHux 3a pesyiapbratramu PCJl 1 pos-
PaXyHKOBUX METOJIIB, MPOAHANII30BAHO 3aJICKHICTh MK 3JAaTHICTIO JI0 3aKpy4dyBaHHS 1
0COOIMBOCTSIMU MPOCTOPOBOI OYTOBM HOBUX XipaJbHUX KOMIOHEHTIB 10 PK Marepiais.

I[IpakTH4YHe 3HAYEHHSI OJEP:KAHUX Pe3YJbTATIB MOJSArae y po3podIl crnocoOiB
CIPSIMOBAaHOTO CHHTE3y HOBUX BHUCOKOC(HEKTHMBHUX XIpaibHUX J00aBok g0 PK
KOMITO3UIIIHA 3 CEJICKTUBHUM BIJOMTTSAM CBITJIA Y BHIUMIN 00JAacTi CHEKTpa, MPUAATHUX
JUIsl CTBOpEHHs Ha ix ocHOBI PK marepianiB mjisi MaioeHEProeMHUX MPUCTPOIB BijgoOpa-
*eHHs 1H(opMmanli. ¥ poOoTi onucano 74 CHONyKH, SIKI CHHTE30BaHO BIEpIIE. 3amporio-
HOBaH1 crocoOu XiMiyHOT Moau(iKallii AIaHTIAPOreKCUTONIB Ta TPUTEPIICHOI B JTyIaHO-
BOi cepii, AKi JO3BOJISIOTh BBOJWUTH JO CKJIAAy XipaJlbHUX MPUPOJHHUX MOJIEKYISIPHUX
m1aTpopM TEBHI TE€TEPOLMKIIYHI (parMeHTH, CTAHOBJATH I1HTEPEC HE TUIBKH MAJis
MaTepiaJio3HaBCTBA, a U JIsl (PYHKI[IOHATBLHO OPIEHTOBAHOTO JAM3aiHY CIIOJYK Mij MOTpe-
ou Qapmakosiorii. MeToANKN CHUHTE3Y 2-apUIMETUIIIJEHOBUX MOXITHUX alOOETYJIOHY
BIIPOBA/PKEHO B TMPAKTUKYM 3 XIMii MPUPOJHUX CHOJIYK Ha Kadeapi opra”iqHoi Ximii
XapkiBChKOT0 HalllOHANbHOTO yHiBepcuTeTy iMeH1 B.H. Kapa3ina (aktT npo BUkopucTaHHs
Bix 16.12.2015).

Ocobuctuii BHecok aBTopa. Cucremarusailis JaHHUX JIITEpaTypu 3a TEMOKO H-
ceprailii, eKCriepuMeHTalbHa poOOTa 3 CHUHTE3y BUXIJIHHUX 1 I[IJIbOBUX CIIOIYK, a TaKOX
o0poOKa 1 aHaji3 oJIepKaHUX PE3yNbTaTiB, BUKOHAHI 37100yBadueM ocobucto. [ToctanoBka
3aBJaHb, 0OTOBOPEHHS PE3yJIbTATIB JOCIHIKEHb Ta (OPMYITIOBaHHS BUCHOBKIB ITPOBEICHI
CHUJIBHO 3 HAYKOBUM KEpPIBHUKOM — JA.X.H., pod. B.B. Jlincon. PeHTreHocTpyKkTypHI J10-
CIIIDKEHHS 3a1HCHEH] I.X.H. ’O.B. [ymxkianm, k.x.H. C.B. umkinoro y JHY «HTK
«IacturyT Mmonokpuctraniey HAH Vkpainu (M. XapkiB). ABTOp BUCIOBIIOE MOJAKY CITIB-
poOiTHHKaM 1HCTUTYTY K.0.H. B. I. MycaroBy 3a peectpariito AMP cnekrpiB, K.X.H., C.H.C.
I. M. Texi 3a nomomory B inTepnperaii criextpis SIMP 'H ta *C aianrigporexcutomis 3
BUKOPUCTAHHSM TeTeposiiepHUX Kopensii, k.x.H. O. B. Bamenko 3a peectpariito mac-
cnektpiB, K.X.H. C.B. lumkiniit Ta k.x.H. T.I. JIpynuisk 3a mnpoBefeHHS KBaHTOBO-
XIMIYHUX PO3paxyHKIB.

Anpobania pe3yabTaTiB aucepranii. Pesynpraté aucepramnii Oyjo mojgaHoO Ha
V Bceeykpainchkiii HayKkoBii KoH(MepeHIlii CTyeHTIB Ta achipanTiB «Ximiyai KapasiHnceki




4

yutanHa» (M. Xapki, 2013 p.), XXIII VYkpaincekiii koHpepeHIil 3 opraHiyHoi Ximii
(m. Yepnisii, 2013 p.) mixuapoaniii koHdepenmii «Chemistry of Nitrogen Containing
Heterocycles» (M. Xapkig, 2015 p.).

IMyoaikanii. 3a Temoro aucepranii omyOmikoBaHO 4 CTaTTl y MIKHApOJHUX Ta
BITUM3HAHMX (haxOBUX KypHajaxX, Te3HW 3-X JIOINOBiAeH y 30ipkax MmaTepiainiB KOH(pEpeH-
I1i, OJIep>KaHO 3 MaTeHTH YKpaiHU Ha BUHAXI].

Ctpykrypa u o0car pobotu. J[lucepramis BukiageHa Ha 161 cropinHmi 1
CKJIQIa€ThCS 31 BCTYIY, YOTUPHOX PO3/LTIB, BACHOBKIB, IEPENiKy BUKOPUCTAHUX JIKEPEI
(164 naiimeHyBaHH:); MiCTHTH 59 cxem, 40 pucyHKiB Ta 13 TaOIMIIb.

OCHOBHMUM 3MICT POBOTH

Y BeTymi 0OTpYHTOBAaHO aKTyalbHICTh POOOTH, CHOPMYITHOBAHO METY Ta 3aBIAAHHS
JOCHIIKEHHS, B11I00paKEHO HAYKOBY HOBHU3HY Ta MPAKTUYHE 3HAYCHHS OJEP)KAHUX
pE3yNbTATIB.

Ilepmmii po3ais MpUCBAYEHO aHANII3y HAYKOBOI JITEpATypH 3a TEMOIO JUCEpTAallli.
[IpoBeneHo anai3 HaWOUIBIT MOMMPEHUX CTPYKTypHHUX TUMiB X]| no PK kommo3wuiiii ta
BIJIOMMX Ha MOMEHT BUKOHAHHS JOCHIII)KEHHS METOJIB CHUHTE3y 3aMIIIEHUX J1aHT1Ipo-
TEKCUTOJIIB Ta MOXIJHUX TPUTEPIICHOI Y JIYTAHOBOTO Psily — aJo0eTyJIOHY.

VY npyromy po3aijii 3 METOI0 OiepKaHHS Ha OCHOBI J1aHT1IPOTE€KCUTOJIOBOI MOJIE-
KyJsIpHOI Tutatopmu X/ 3 BHCOKOIO 3IaTHICTIO 10 3aKpydyBaHHs (ff) 1 pO3YMHHICTIO, a
TAaKOX 3 SICYBaHHS 3B’SI3Ky MK MOJIEKYJSIpHOIO (OpMOIO 100aBOK (y CTaTUCTUYHOMY
CeHCl, TOOTO, 3 YpaXxyBaHHIM MOXJIMBHUX KOH(OpPMEPIB Ta poTaMepiB) Ta BEIMUYUHOIO |,
CHUHTE30BaHI HecuMeTpu4Hi moximHi 1,4:3,6-mianTiapo-D-copbiTomy. 2-O-(apoin)-5-O-
(apun)-1,4:3,6-mianriapo-D-copOitonu 3a-B ofeprkaHi BiAmoBiaHO 10 cxemu 1.

4-NCC¢H,F, NaH, DMF 21}
= P 45%)
OH (
COOH,

Cxema 1

R!
DCC, DMAP NC R'COOH,
DCM DCC, DMAP
o DCM
H NC\Q\
0= Qu
H :.0
I > - CN
H b\( (35%) 0t
H ;O\(O
(41%) 3,6 g1

(42-43%)
3 Rl: a 4-CH3C6H4, 0 4-(4-”-C7H15C5H4)CGH4, B 4-CH3OC6H4CH=CH

Ha nepuriii cranii npu B3aeMozii 13ocopdiny 1 3 4-¢uryopoOeH30HITPUIOM Y TIPU-
CYTHOCTI Tiipuay Hatpito y JJM®DA yTBOproeTbest cymill cnonyk 2’ 1 2, siky po3aijaeHo
xpomarorpadicro Ha cwmikarem. Kpucramizamiero OumbIn MONSIpHOT ¢pakiiii BUIIIICHO
pedoBHHY, Ky Ha migcTasi ganux crextpis IMP 'H ta *C izenrndixoBano sk 5-O-(4-
mianogenin)-1,4:3,6-gianrinpo-D-copbiton 2. Ha HacTymHi#l cTazil aliuitOBaHHSIM €TEpy
2 y muxyiopomerani (DCM) B npucyTtHocTi aunukiorekcuikapooaiimigy (DCC) 1 nume-
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tunaminonipuauny (DMAP) 3a BimoMor0 METOIUKOIO OJIepKaH1 HECUMETPUYHI 2-apoin-5-
apuiInoxijaHi 3a,0.

[lepeTBOpeHHS i30MaHiAy MOHOTO3HWJATY 5, TaKOX CHHTE30BAHOTO 3a BiJOMOIO
MeTOMKO, Ha 2-O-(apui)oideninioBi etepu 6a-x (cxema 2) B OCHOBHOMY CEpPEOBHIII
npu T0BrorpuBaiomy (6-14 200) kum’stindi y JIM®A BinOyBaeThbes 3a Sy2 MeXaHI3MOM 1
CYIPOBOIKY€EThCS 0OepTaHHsAM KoHDirypamii aroma C°. ALWITIOBaHHS eTepiB 6 IpHBO-
auTh 110 2-0-(4-apuioken )-5-0-(4-apoin)-1,4:3,6-aianriapo-D-copOitonis 7a-a.

Cxema 2
G
0
2 1 H
_TsCl _R2OH _ O R'CO,H R : 0
—_— >
cho3 £ DCC, DMAP o0
H OTs DMF H 5r2 DCM H 3R
5 (65%) 6a-n Ta-n
(51-92%) (33-85%)

6,7 R1: a,na 4-(4-CH3C6H4)C6H4, 6,1" 4-(4-n-C5H11C6H4)C5H4, B 4-(4-n-C8H17C6H4)C6H4; R
a 4-(4-CH3OC5H4)C5H4, 0 4-(4-n-C5H110C5H4)C6H4, B 4-(4-n-C4H90C6H4)C6H4, r,a 4-(4-NCC6H4)C6H4

MoHoTO3UaT 5 BUKOPUCTAHO 1 K BUX1IHY CIIOJYKY Y CHHTE31 3MIIIIAHOTO €Tepy 9a
(cxema 3), bic-pianrigpocop6itony 12 Ta bic-ectepy 13 (cxema 5). CumeTpuuHi bic-eTepu
90,B oziepkaHO ankuTyBaHHAM 130copOiny 1y IM®DA B npucyTHOCTI HATPIO TAPUAY.

Cxema 3
HO y HO g RO H
O, R2OH 210) _4-NCCGH4F 21) 21} _ RHal 210)
K,COs. o~/  NaH, DMF NaH, DMF ot/
H Ors DMF H % e R I %g
5 8a (85%) 9a (72%) 96,8 (71-80%)
8,9 R%: a, B 4-NC-CgHa, 6 2-(5-NC-Pyr); R% a 4-(4-n- C4H906H4)C6H4; 6 2-(5-NC-Pyr), B 4-NC-CgH,

Ectepu 11a-k cuHTE30BaHI Yepe3 MonepeaHe YyTBOpeHHs MoHoecTepiB 10 nuisixom
alWJIIOBAHHS BUXITHOTO 130copOiny 3a mnojoxkeHHsM C° aHTIApUAOM #-3aMILIECHOT
0eH30itHOi kucnotu y npucytocti PbO B cepenoBuini DCM 3a kKiMHaTHOI TeMIiepaTypu
(cxema 4). Nonanpme anwioBanHsa crionyk 10 mpoBeneHO BIAMOBIAHMMHU KUCIOTaMHU Y
npucytHocti DCC i DMAP.

Cxema 4
o) o)
HO l;[ R}\\O H RIBX\O H
—_— —_—

01—/ DCM 0-—~/  DCC, DMAP o
H * H * DCM
OH OH H

1 10a-e 11a-k O\/( (34-74%)

(35-40%)
10,11 R1: a, ¢ 4-CH3C6H4, 6, H, €, K 4-CH3OC6H4, B 4-(4-CH3C6H4)C6H4, r 4-CH3OCGH4-CH:CH,
3 4-(4-NCCgHj)CsH4-OCHy i 4-(4-NCCgH4)CsHy-O(CHy)4; R?: a, r 4-CH3CgHg, 6 4-CH30CgHy,,
B, €, € 4-(4-CH3C6H4)C6H4, bl | 4-n-C7H15OC6H4, K 4-(4-n-C4H9C6H4)C6H4, 3 4-(4-NCC5H4)CGH4-OCH2,
i 4-(4-NCCgH,)CsH4-O(CH.),

bic-npianrigpocop6iT-2-1n-6idgenin 13 oaepxaHo yepes MonepeaHe yTBOPEHHS CIIO-
nayku 12 (cxema 5) B pe3ynbraTi moBrorpuBanoro (10 2o0) xum’sSTiHHSA ABOKPATHOI Kijlb-
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Kocti To3unary 5 3 4,4'-murinpoxkcunudeniiom y JIMPA 3 K,COs. [lomanemie amuuro-
BaHHA Oic-eTepy 12 4'-n-nentunaudenin-4-kapooHoBoro kuciaotorw B mpucytHocTi DCC 1
DMAP npuBoauth 10 1ib0oBoi crionyku 13. Ckiag i CTpyKTypy ycCiX BOEpIE CHHTE30-
BaHMX PEYOBUH IIiITBEPKEHO JaHUMHU eJIEeMEHTHOTO aHamizy, Mac- i IMP 'H crexTpamu.

Cxema 5

(0}
HO g R»\OH

B HO
H o715 2 L DCM % H

. 0 ~Z 0
5 12 (84%) 13 (47%)
Oz 0 : R

H on ﬁo«
0

13 R: -CgH4-CsH4-4-CsH1q

JocnimkeHHs 30aTHOCTI conyK 3-13 1HIyKyBaTH TelliKOiJanbHy HaJIMOJEKYISPHY
CTPYKTYPY B HEMaTHUYHOMY PO3YMHHUKY BH3HAYAIHM IIJITXOM CTBOPEHHS BIATIOBITHHMX
KOMIIO3UIIIM 3 KOMEPIIMHUM HeMaTUKoM 4-nieHTui-4'-mianonudeninom (5CB). 3gaTHicTh
710 3aKpy4dyBaHHA f§ pedoBUH 3-13 OIIHIOBAIM 3a BEJIMYMHOIO KPOKY cripaii P, BU3Ha-
yeHoo MeTosioM ['panxkana-Kano. Kpok cripaiti 1 f moB’sg3aH1 piBHSIHHSIM:

p=(PCn
ne C — xonnentparis X1, P — xpok cmipaii, I — eHanTioMepHa unctota XJ[ (171 BCix
nocimimkeHux XJ r =1).

3HaueHHs £ Ta TEMIIEpaTypHOIO IrpaJl€eHTy KpPOKy croipaii nmojpaHo y taom. 1. Jlns
MEPEBAXKHOI OUIBIIOCTI CHHTE30BAHUX CIIOIYK TeMIlepaTypHUM npeild BenuuuHu P e
MiHIMaJIbHUM.

3 nmamux Tabn. 1 BummMBae, mo HaiiBumi 3HageHns | 70-176 mxm™ - mon % 3adik-
coBano juist X/ OynoBu 11 3 1BOMa ecTepHUMHU TPyMHamMu, 3a BUKIIOUEHHSIM crioyyk 113 1
11i, y cknagi axux MK apuwibHUMU (parmeHtamu 1 COO-rpynamMu € METUIICHOBUUN
cneiicep. OTxe, BBEICHHS N0 CKJIaAy XIpaJbHOI MOJEKYJIHM THYYKOTO MICTKa CYTTEBO
3HIMDKYE 3JaTHICTh JI0 3aKpy4dyBaHHs. Hociem xipabHOCTI B ycix BiioMux X/[ 3 BUCOKOIO
snatHicTiO g0 3akpyuyyBaHHs (TADDOL, BINOL, niaHriaporekcuroniax, crepoinax)
BUCTYIa€ KOH(GOPMAIIHHO KOPCTKE HEHTPaAIbHE AP0 MoJieKyu. DyHKIloHaTI3aIlisl UX
CHOJIYK LUISIXOM BBEACHHS MPOME3OT€HHUX (parMeHTiB, SIKI MICTATh 3aMICHUKH 3 PO3-
BUHYTOIO T-€JIEKTPOHHOIO CHCTEMOIO, Ha KIITAJIT TAKUX y HEMATHKaX, CIpPHUSE IMOIOB-
KEHHIO KOPCTKO OpPraHi30BaHOi MOJICKYJIAPHOI Tuiatrgopmu. IMOBIpHO, 3a paxyHOK IIOTO
CYTT€BO 3pOCTA€ 3MIaTHICTh A0 3akpydyBaHHS X/l 1 BogHOYAc MIABUUIYETHCA iX CHOPIA-
HEHICTh JI0 PIAKOKPUCTATIYHOTO PO3UMHHUKA.

Brim HasgBHicTe COO-rpyn (3IaTHHUX [0 3arajJbMOBAaHOTO OOEPTAHHS BIIHOCHO
onuHapHoro 3B’s13Ky CO-O), siki BITOKPEMIIIOIOTH TUTACKI apuiibHI (PparMeHTH BiJl Xipaib-
HOTO sipa y ectepax 1la-ik, He 3HMKY€E, a HABIIAKH, COPUSE MIJABUIICHHIO BEIMYUHU |f|
MOPIBHSHO 13 3MIINIAHUMHY €TepaMu 130copbiny 7a-a, 9a-B, BiIMOBITHO.

PesynpTaTi po3paxyHKiB piBHOBKHOT TeoMeTpii cuHTe30BaHux X/I, sIKi BUKOHAHO
MeToaaMHu MoJieKysipHOi MexaHiku AM1 ta PM7 (maker mporpam MOPAC2009), cBia-
4yaTh, 110 HAsBHICTb €CTEPHUX Tpyn y cnoayui 1la cnpuyuHsie DOBOII KOPCTKY 1IMMO-
O1T13a11iI0 T1aHT1IPOreKCUTONIOBOTO spa, 1Mo Mae dhopmy «mporenepay. Lle Bunausae i3
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KpUBUX TOTEHLIWHOI eHeprii s obepTanHs HaBkono CO 3B’sa3ky. 3a3HaueHi KpHBI
MarTh BUPa3H1 MIHIMyMH TTOPIBHSIHO 3 aHAJOTTYHUMHU KPUBUMHU, 10 OMMUCYIOTH 00EpTaHHS
HaBkoJio CO 3B’s3Ky B eTepax. Jlo Toro x, ooepranns HaBkojo 3B’s13Ky C=0O B ectepax 11
HE CYTTEBO BIUIMBAE Ha MPOCTOPOBY (HOopMy MOJIEKYHI B LIJIOMY, Toal K ¢opma eTepiB 9
3Ha4yHO OuIble mijuisirae 3miHam. OCTaHHIM Yy CTaHl 3 MIHIMYMOM €HEprii nmpuTaMaHHa
najnukonoaioHa gopma, a ecrepam 11 — popma «mpomnenepa» (puc. 1).

Tabnuys 1

3naTHICTH 10 3aKpy4YyBaHHs § Ta TeMnepaTypHuii rpagieHT Kpoky cmipaJi dP/dT
AJIg cnoJayk 3a-B, 7a-1, 9a-B, 11a-i, 13 y HemaTuunomy po3unHHuKy SCB

Crmo- Rl Rg 1,8, dP{dT,
JTyKa MM - mon % | mMKM /epao
3a | 4-CF3CgH4 4-NC-CgH4 +35.2+1.3 0.016+0.004
36 | 4-(4-n-CsH15CeH4)CeHs | 4-NC-CgHy +70.1+ 0.8 | -0.006+0.006
3B | 4-CH;0CgH,CH=CH H 0.6+0.3 7.62+6.12
7a 4-(4-CH3C6H4)C6H4 4-(4-CH3005H4)CGH4 +8.410.3 ocan
76 | 4-(4-n-CsH11CeH4)CeHs | 4-(4-n-CsH130CsH4)CeHa -6.9+0.3 -0.10+0.03
7B | 4-(4-n-CgH17CeH4)CeHs | 4-(4-n-C4Hg OCsH4)CeH4 -9.2+0.3 -0.16+0.05
Tr 4-(4-n-C5H11C6H4)CGH4 4-(4-NCC6H4)C(3H4 0.6+1.3 -
7n | 4-(4-CH3CgH4)CsHy 4-(4-NCCgH4)CsH4 -4.2+0.5 -0.12+0.01
9a | 4-NCCgH4 4-(4-n-C4Hg CsH4)CeH4 +10.2+0.4 -0.17+0.01
96 | 2-(5-NC-Pyridinyl) 2-(5-NC-Pyridinyl) +10.040.5 | 0.122+0.001
98 | 4-NCCxH,4 4-NCCgHg4 +12.5+0.3 -0.017+0.003
1la | 4-CH3CgH4 4-CH3CsH4 +70.0+1.1 0.004+0.002
116 | 4-CH30CgH, 4-CH30C¢H, +72.9+3.8 -0.010+0.004
118 | 4-(4-CH3C¢H4)CeH4 4-(4-CH3CgH4)CeHy +176.5+4.3 -0.01+0.001
11r | 4-CH3;0CzH,CH=CH 4-CH3CgH4 +71.7£1.0 -0.01+0.003
11x | 4-CH30CsH, 4-n-C7H150C6H. +05.742.0 -0.003+0.001
11e | 4-CH3CgH4 4-(4-CH3CgH4)CeHy +119.2+0.2 -0.01+0.001
11e¢ | 4-CH30CgH4 4-(4-CH3CgH4)CgH4 +112.1+3.1 -0.014+0.002
11x | 4-CH30CgH, 4-(4-n-C4HgyCsH4)CsHs +110.2+1.2 | -0.012+0.001
113 4-(4-NCC5H4)C5H4-OCH2 4-(4-NCC6H4)C6H4-OCH2 +21.7+0.2 0.084+0.005
11i | 4-(4-NCCgHy4)CeHy- 4-(4-NCCgH,)CgHa- +24.2+0.4 0.101+0.007
O(CH2)4-n O(CH2)4-FI
13 - - -27.510.8 -0.18+0.03

OpepskaHi B pe3yJbTaTl pO3paxyHKIB MOJEII Y3TOKYIOThCS 3 JIAaHUMH PEHTTEHO-
CTPYKTYPHHUX JTOCHIJIKE€Hb JJIsl HOJIOHUX CIIOJYK, BIAOMUMHU 3 JTITEPATypPHUX JHKEPET.

30 70 9a 11a

Pucynok 1. ®opma monexyn noxigaux 1,4:3,6-gianrigporexcuronis 36,76, 98, 11a BiAMOBiAHO
710 pe3yJbTaTiB po3paxyHKiB MeTogamu AM1 ta PM7



8

Haiimenmri 3aagenns | 0.6-9.2 mxv™- mon % crioctepiraroTsest y etep-ectepis 7a-a,
y SIKHX apHIbHHH 3aMiCHHK MOEAHYeThcs 3 C° aTOMOM [iaHIifPOreKCHTONY eK3OIHK-
JIYHIM eTepHHM, a 3 C° aTOMOM — CHIOLUKIIYHIM eCTEPHHIM 3B’SI3KOM. B 11b0MY BUMamKy
IIEHTpaJIbHE XipaJIbHE SAPO MOJEKYIH 3aCTYIA0Th 3aMICHUKH (AUB. puc. 1) 1 ioro BB
Ha HEMAaTUYHUN PO3YMHHUK BUSBISETHCS MIHIMAIBHUM. 3AATHICTH 10 3aKpydyBaHHS
erep-ectepiB 3a,6 (|f] 35.2-70.1 mxw™- mon %) 3HAYHO BUILA, HMOBIPHO, 3aBISKH TOMY,
mo 3amicHuk mpu atomi C° — SHIOLUMKIIYHA eTepHA rpyma, a mpu atomi C° — ek30-
nukiIiyHa ecrepHa. lle 3abesneuye momioHy 10 «mpomenepa» ¢Gopmy molsekynam 3a,0,
OJIM3bKY J10 TaKoi, sIK y croyiyk 11.

Tperiii po3gia npucesiueno cunresy 2(5-apun-1H-mipoino[3,4-d]rpuazonin-4,6-
nion-1,4:3,6-mianrigporekcuToniB. LIl crmonyku ofep:kaHoO 3 METOI BHU3HAYCHHS BIUIMBY
Ha 3JaTHICTH 10 1HAYKIII XOJeCTepuYHOi Me30(a3u y HEMaTUUYHUX PO3YMHHHUKAX JI0/IaT-
KOBOT'O XipaJIbHOTO (hparMeHTa, OJM3BKOr0 3a po3MipoM 1 (opMOIO A0 AiaHTIAPOTEKCH-
TOJIOBOTO sifjpa 1 kopcTko mnoegHaHoro 3 HUM C-N 3B’s3koMm. CUHTE3 IUTIIPOMIPOJIO-
[1,2,3]rpuazoninmianriapo-D-manitoniB 16 3aiiicHeHO B pe3ysbTaTi MEPETBOPEHb, MOIa-
HUX Ha cxemi 6. B peakii mesunaty 14 3 asumom Hatpito JIM®PA crioctepiraetbest ooep-
TaHHs KOH(irypamii y aroma C?, B HAC/IIZOK YOrO YTBOPIOETHCS 2-a3HI0-2-I€30KCH-5-
6enszoinizomanin 15, y sskoMy oOuiBa 3aMICHHUKH PO3TalllOBaHI eHOO-IUKIIYHO. J[OBro-
tpuBaie (16-24 200) xur’sATIHHS OCTaHHBOTO 3 N-apwIMalleTHIMIZaMU y aleTOHITPUII
IPUBOIUTH JIO J1aCTEPECOMEPHUX TPHUA30JILIIIAHTIIPOTEKCUTONIB 16a-B Y CIiBBITHOIICHHI
(1:1) 3a pezynbraramu anainizy merogom BEPX.

Cxema 6
HQ i 5 PhCOQ PhCOQ g
21) (PhCO),0, PbO QIO) MsCl, Et;N 210) NaN; / DMF 2H O
_— —_— > _ =
[0 2 it Oz - 6
z =z O
H on H 5y TN 3 2N, 63, T—R
1 10a (40%) 14 (90%) *H 0

16a-B (80-85%)
16 R: a 4-CH3-C6H4; 0 3-F-C6H4; B 3-BF-C6H4
BynoBy cmonyk 16 moemeno 'H ta C SIMP crekTpaMd 3 BHUKOPHUCTAHHSM
IBOMIPHHX TOMO- Ta reteposiepHux kopemsimiii 'H-COSY, NOESY, 'H-"C-HSQC na

npukiagi croxyku 166, HaitGinem indgopMaTHBHEME 3 skux BusBuncs 'H-COSY, 'H-
NOESY (puc. 2, 3).

NOESY

Pucynok 2. 'H-COSY kopesrsiiii y eHTpans- Pucynok 3. 'H-NOESY kopemswii y meHT-
HOMY (pparMeHTi MOJIeKyJIu CrioyKu 160 panbHOMY (pparMeHTi MoJIeKyu criotyku 160
(CDCly) (CDClg)
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BTiM OHO3HAYHO BCTAHOBHTH KOH(irypauito uenrtpis C** ta C*, cnimparouncs Ha
pe3yJbTaTh eKCIepuMeHTy 3 BUKOpHUcTaHHAM edekty OBepxay3epa (NOE ta NOESY),
HEMO>KITHBO 4epe3 HH3bKHH eHepreTMdHuil 6ap’ep obepranus moBkoma 38°s3ky C°-N' i
HE3HAYHY PI3HUII0 B €HEPTifX BIAMOBIIHUX poTamepiB. OcTaToyHO OYI0BY crioiyku 160
sk 2-((3aR,6aS)-5-(3-hnoyopodenin)-3a,6a-auriapo-1H-miposno[3,4-d]rpuazoin-4,6-1ioH)-
5-0-6en30i1-1,4:3,6-mianriapo-D-manitony BctaHoBieHo 3a pesynbTamu PC/I.

AsunoaianrigporekcuTol 18 3 o6oMa ex30-IUKIIYHUMH 3aMICHUKaMU TTPH C?rtaC®
aToMax oJiepkaHo 3 2,5-nmumesmtizocopoiny 17 (cxema 7). 3amilieHHsS ME3WILHOI TPYITH Y
cnonyni 17 Ha kapboMeTokcu(eHTbHY Ta oAabina B3aemo1is MoHoMe3maty 20 3 NaNj
MPUBOIATH 10 2-KapOomeTokcupeHiT-5-a3uaoizocopoiny 21.

Cxema 7
N MsO
MsQ H 2 H ?
Ml O NaN;/DMF_ =0, (I}
L T~ Eat H §
Ui Th OMs Vi OMs N, N-R
1 17 (85%) 18 (65%) N (75-84%)
H O
19a-r
p-MCOQC-C6H4OH
RO ?
(IO) NaN; / DMF : 5H
4» 5 =
~ (j/\g N 6 N z 6
H OMs N-R 1 A
N 4 N ER\
20 (70%) 21 (42%) H o H O
22a-r (12-15%) 22'a (13%)

19, 22 R: p-MeOZC-C6H4; R]': a 4-CH3-C6H4; 1] 3-F-C6H4; B 3-Br-C6H4; r 3-C|-4-CH3-C5H4

Aszun i3ocopbiny 24 3 ex30-N3 Tpymoro CHHTE30BaHO, BUXOISYH 3 MOHOTO3UJIATY
i3omaniny 23 (cxema 8) uuisxom OensoimroBaHHs BiibHOI OH-rpymu Ta 3aMiHM TO3MIIb-
HOTO 3aMiCHHKA Ha a3HaHH 3 iHBepciero KoHGirypamii mpu atomi C°. 1,3-J[umomsipHe
npuenHanas N-apuiManeiHiMiIiB 0 a3uJliB caxapiB 3aBEPIIYETHCS YTBOPEHHSIM CYMIII
3aR,6aS ta 3aS,6aR i3omepiB cionyk 19a-r, 22a-B 1 25a-B y crmiBBijgHomenHi 1.1 3rigHo 3
THIX. Tlepexpucramzamiss mux cymimeid 3 AcOEt Ta komonkoBa xpomartorpadis Ha
CHJIIKareln JT03BOJISIOTh BUAUIMTH 1HIUBIAyaabH1 (OpPMH.

Cxema 8
o PhCOO 14 PhCOO o
PhCOO E:} £ 0 =0,
PhCOCI, NaN; o R%
- - > 07z : H 0] + Oz : H 0
0+~ H N H NG
fi N, N. N-R N, N-R
> N N—:
24 (65%) oY (7-24%) o (13%)
25a-B 25'a

25R: a 4-CH3-C6H4; 0 3-F-CGH4; B 3-Br-CeH4

KoHpirypaiiito acuMeTpuyHUX LIEHTPIB, SIK 1 Y BUMAJKYy PEUYOBUH 16, BCTAaHOBJIEHO
3a pesynpraramu PCJ] monokpuctani cnonyk 19r (3aR, 6aS), 22a (3aS,6aR), 25a
(3aS,6aR). BriMm y Bumagky miactepeoMepiB 22'a aOCOMOTHY KOHQITypaiil0 HOBHX
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XipanbHux 1entpis (3¢R,6aS) Bamocs oaHO3HAYHO AOBECTH 3a gomomoror ‘H-COSY,
NOESY, *H-*C-HSQC cnekrpis.

Bcranosneno, o BenuunHa |f| s coayk 16a, 19r, 22a, 25a ta 25’a B HemaTH4-
HOMy po3unHHHKY SCB He mepesumye 13.5+2.5 mxm™- mon %. Lle cBiguuts mpo ix
HU3BKY 3JIaTHICTh J0 1HAYKIIT X0JecTepuIHoi Me30odasmu.

VY yerBepTOMY PO3/iji OOTOBOPEHO CHHTE3 2-1T1ACHOBUX MOXITHUX aIOOETYJIOHY 1
BU3HAUEHO iX 3JaTHICTh IHAYKYBAaTH TENIKOiNadbHY HAAMOJCKYISPHY CTPYKTYPY ¥
HEMaTHYHUX PO3YMHHHKAX. Buximuuii Oerynin 26 moOyro 3 kopu Oepe3u Betula alba
excrpakiiero DCM 3 Buxonom 35 %. AnobGerynin 27 1 anoOeryloH 28 oaepkaHi 3a
BITOMHMH MeToaukamu (cxema 9).

Cxema 9

N

OH

CF3COOH
CH,Cl, -5-0 °C

CYO3, HzSO4
O

N

HO (95%)

_ (93%)
-y T s

Kum’aTiHHsS eKBIMOJIBHUX KIJTBKOCTEH amobeTynony 28 3 anmpaerigamu 29a,0,r-3,J1,H
y criuptoBomy cepernosuiii (MeOH, EtOH, i-PrOH) y npucyrHocti KOH npoTsirom 8 200
HE TPUBOJUTH JI0 YTBOPEHHS HEHacHueHUX KeToHiB. Crnonyku 30a,0,r-3,J1,H 3 BUXOJIaMU
29-89 % (cxema 10) onmepkaHO JIMIIEC MPH TPUBAIOMY KHII'SITIHHI Y MOHOMETHIOBOMY
eTepi eTueHnmikomo 3 KOH.

Cxema 10
1
28 + RS0 KOH R Kcunen, TsOH RI"X0 + 28
OH A
29a,6,r-3,1,0 MO~ 29B,u,K
07 (29-89%)
E 30a-n,Kk-H
ACOH, H2804
abo
28 + RlQO Kcunen, TsOH 30i

(80,90%)

EtO.__O
28 + 04\H/OEt Kcunen, TsOH

..
e) KUIT ATIHHA

290

29, 30 RJ': a C6H5; 0 C6H4-4-CH3; B C6H4-4-OCH3; r C6H4-4-OCF3; a CeH4-4-C|; e C6H4-4-CN;
€ C6H4-4-C6H4-4’-C5H11; XK l-C10H7; 3 C(;H4-2'OCF3; /| CGH4'3'OCH3; i CGH4'3'OCF3;
Kk CgH3-3,4-mu-OCH3z a1 2-dypu; m 2-Tienir; H 1°,5°-qumernn-1H-nipa3on-4-in



11

VY peakuii ketony 28 3 anpaerizom 29i ogepxaHo keron 31, sKuil mepeTBOPEHO Ha
o.,3-HeHaCMYEeHMI KETOH IPU KUIT ATIHHI Y KUCIOTHOMY cepenoBulli. Cunre3 eHony 300 3
BUXOJOM 55 % TakoX 31HCHEHO KOHACHCAIIEI0 KETOHY 28 Ta eTuiriiokcuiaty 290 y
keusieHi y npucytHocti TsOH. ¥V Takux camux ymMOBax oJiep:kaHo o,[3-HeHACH4eHI KETOHU
30B,u-K 3 OcH3aIBACTIAIB 29B,M-K, SKI MICTATh METOKCH- Ta TPUDIYOPOMETOKCUTPYIIH.
bynoBy 1 cknang HeHacuueHux keToHiB 30a-o ta kerony 31 miaTBepukeHo maHumu 14,
SMP 'H CIIEKTPIB, EJIEMEHTHUM aHaI30M, a Takoxk 3a pesynbratamu PCJI cionyku 30e.

V crpykTypi kerony 31 mpUCYTHI [Ba HOBHX XipadbHHX LEHTpH Ha aTomax C° Ta
C?. Ix abcomrorHy KOHQIryparilo BH3HAYCHO, BHXOISYM 3 AaHHX crektpy SIMP 'H
cnonyku 31 ta crepeoxiMii HMOBIPHOTO mepexigHoro komiuiekey (puc. 4, 5). B peakiisax
aNbJeriiiB 3 KeTOHOM 28 enekTpodiibHa aTaka 3 [3-00Ky BHAA€THCA MEHII MOKJIHBOIO 3
PUYHHE CTEPHYHOTO BiAIITOBXYBAHHS ApHIBHOTO KiTblsl i C2°-aHTY/ISPHOI METHIBHOI
rpynu (puc. 4), ToAi K UIst MiAX0ay eIeKTpodiTy 3 a-00Ky TaKHMX MEPEIIKO HEMAE.

/—0 C

& sz 4

Pucynoxk 4. ImoBipHUil HanpsM aTaku kap6o- Pucynok 5. Ctepeoximis mepeTBOpeHHs
HIJIBHOIO TPYIOI0 aJIbJET1ly HYKJI€0(]1IbHOTO €HOJIATY a100eTyI0Hy Ha keton 31

LIEHTpa B LIUKJI A €HOJATY aJ00eTyIOHY

Kondopmanisa nukiy A B alo0eTyJlOHI — HECUMETPUYHA MBICM-6AHHA — TAKOXK
CIpus€e o-artaii. 3aMiCHHK, 10 BXOIUTh, 3aiiMae IMCEBIOCKBATOPiaIbHE TOJIOKEHHS MPHU
atomi C?, siknii HaGyBae S-xondirypauii (puc. 5). 3rigmo crexrpy SIMP 'H KCCB mix
npororamu H* ta H* y keromi 31 ckmamgae 15 Iy i BiamoBizae ix mparc-po3TariyBaHHIo.
PospaxynkoBumu merogamu MM2 ta MOPAC PM7 BcTaHOBJIEHO, IO JJIsI HAWOUIbII
cTiiikoro kKoH(popMepy Topciiamii kyT Mixk H” Ta H? y keToui, sIKuii yTBOPHBCS B Pe3yiib-
TaTl oL-aTaku, ckianae 169 epao, Tomi Sk nis NpoaAyKTy -aTaku BiH ckianaB ou 128 epao.
Po3paxynok KCCB B 3a/ie’kHOCTI BiJ BKa3aHOTO TOPCIMHOTO KyTa, SIKMWA MPOBEACHO 3a
MoaudikoBaHUM piBHSHHAM Kaprmyca 3 ypaxyBaHHSIM €JI€KTPOHEraTUBHOCTI 3aMICHUKIB
(Mestre-J), noka3sye, mo s cTpykTypu 31 1 KOHCTaHTa ckiafgae 12 [y, a y BUOAAKY
npoTuiiexHoi KoHpirypairii 3amicHukiB — 6 /y. OTxe, cuHTe30BaHui kKeTos 31 € mpoayk-
TOM 0i-aTaku 3 R-koH®irypariero 3amicHukis aroma C2 .

o,p-Henacnuennm keronam 30 mputamMaHHi HU3bKI 3HaueHHs |f| (Tabm. 2). s
MIJBUIICHHS 3JaTHOCTI J0 3aKpy4yBaHHS 1 3’sICyBaHHS 3B’SI3Ky MK BEJIMYMHOIO |f| Ta
IPOCTOPOBOIO OYJTIOBOI0 HOBUX MOXIJHUX aJIOOETYJIHY, 30KpeMa, KOH(OPMAIIEI ITUKITY
A, 3I1ACHEHO BIJIHOBJICHHS KapOOHUIBHOI Tpynu y croiykax 30m,€ 3a J0MOMOroro
NaBH;-MeOH 3 nHacTynHuM enokcuayBaHHsIM 34a,0 M-XJIOPONEPOKCUOEH30MHO0 KUCIIO-
TOIO Ta LUKJIONPONAaHyBaHHs LIiIoM cyiabdypy (cxema 11).
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Cxema 11

NaBH, m-CIPBA
MeOH CH,Cl,
DMSY. Nall ” (85-89%) (92-94%)
301,¢ »Na * g
I, \AF 343,6 3521,6

Rl

(62-69%) (28-29%)

* 36a,6

37a,6
30, 34-37 Rl: a C6H4-4-C|; 1] 4(4’-C6H4-C6H4 )-C5H11

BinHoBneHHs Ta enokcuyBaHHA cnoyiyk 301,€ BiIOyBa€eThCS 11aCTEPEOCETEKTUBHO
3 YTBOPEHHSIM JIHMIIIE OJTHOTO 130Mepy, 3 Ti€l caMoi MPUYMHU, IO 1 TpH cuHTe31 KeToy 31.
A npu nuKIIonponanyBanHi oaepxano cywminr (1R,2R)- 36a,6 Ta (1S,2S)- 37a,6 i3omepiB y
CHIBBIAHOILIEHHI 2:1, IKy BOanocs po3AUIMTH 3a TOIIOMOIOK KOJIOHKOBOI XpoMarorpadii.
BynoBy crionyk 34-37 nosexeno I4, IMP 'H i °C cnexrpamu ta PC/I,

PeuoBunu 34-37 BusBHIM OUIBII BHUCOKY 3/IaTHICTh JIO 3aKpy4yyBaHHSA, aHDK iX
CHUHTETHYHI TIONIEPETHUKH — O, 3-HeHacudeHi ketonu 30 (Tabu. 2).

Tabnuys 2
3naTHicTh 10 3aKpyyyBaHHs cnoJyk 34-37 y HeMaTHYHOMY po34yuHHUKY SCB
Crnonyka 301 34a 35a 36a 37a
1 Bl 1 29.7+1.4 71.4+3.4 84.3+3.7 57.8+2.6 3.4+0.2
(MM -MoJL.HACT. ")
Croonyka 30e 346 356 360 376
B, 10.8+0.5 1445+3.1 1749+39 1743+09 122.5+3.0

(MKM -MoIL.4acT. ")

Ha npuknani cnonyk 30x, 34a-36a, Buxoasuu 3 ganux AMP 'H ta PCJ1, nokazaHno,
110 B 3a3HAYCHOMY Sy, UMM MeHie Bincranb Mix C*°Hz rpymoro XipaibHOro 0cToBa Ta
T-eNEKTPOHHOIO CHCTEMOIO 3aMicHnka atoma C° y Kinbii A, TuM Ginbine Bemmumma |f].
[IpocTopoBiit HAOMMKEHOCTI IUX (PPArMEHTIB CIPUsiE ICHYBAHHS ITUKITY Ay KOHbOpMaIIii
Kpicino.

VY Bumanky 2-retapunMeTwiieHnoxigHux 46 1 47, CHHTe30BaHUX KOHJEHCAIlIEI0
anooerynony 28 3 mipoi- 41 ta mipazonanpaerigamu 45 (cxema 12), HaitOLIbITY 31aTHICTH
70 1HIYKIT xonecTepudHoi Me3odaszu y Hematuky SCB, HaBnaku, BUSIBUIIM HEHACHYEHI
KEeTOHU (OKpiM criofyku 460, sika Ma€ HAMMEHIINIA JTAHIIOT CIIPSKEHHS ), @ HE MPOAYKTH 1X
BITHOBJIEHHSI — aiiioBi crnuptu 48 ta 49 (tabn. 3). Jns 3’scyBaHHA BIIMIHHOCTEH Yy
3IaTHOCTI JI0 3aKpy4dyBaHHS MK aABoMa psgamu ketoHiB 30 Ta 47 1 anijoBux cnuptiB 34
Tta 49, a TakoX okcupaHoM 36, HUKJIOMPONMaHoM 37, MU CKOPHUCTAJIUCA METOAOJIOTIEID
OI[IHKA PIBHOBA)XHOI TE€OMETpPii MOJIEKYJ, OMHCAHOK BHWINE I apuii(apoin)moxigHuX
1,4:3,6-nianrigporekcuTomNiB. Pe3ynbTaTi po3paxyHKiB MOJaHO HA pUC. 0.
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Cxema 12
RINH, + Qo\ __AcOH D _rock
38a,6 o” O N DMF N o
| 39 R R™ (86-90%)
402a,0 (45-83%) 412.6
9
R
R
g @
N.
+ ©/ NH,  AcOH POCI, N-N
EtOH \Ng DMF [
0 43 R
|® <
42a-1 0

44a-1 (75-85%) 45a-1 (71-75%)

1-N
N KOH RIENA
8+ LYy, oM
b CH;0C,H,0H :
126 (80-84%)

46a,0

RN NaBH,

NaBH, 47a-1
MeOH, CH,Cl,

466 ———
MeOH, CH,Cl,

(80-94%)

(88%)
” 49a-x

480

38-41,46,48: aR' = 4-(4’-CNCgH4)-CsH4, 0 R = 2,6-Me,CgH3; 42, 44, 45, 47,49 a R = Br, 6 CHs,
B OCHs, r Ph, 1 OPh
Tabnuys 3

31aTHICTH 10 3aKPyYyBaHHs cnoJyK 46a,0, 47a-1, 49a-1 y HemaTtuky SCB

Cronyka | |8 mxm ™ mon.uacm.™/ mxm - Cnonyka 1Bl mxcm ™ mon.uacm.™/ yxm -
mac.uacm’ mac.uacm’™
46a 89.742.5/32.4+1.7 49a 51.9+1.6/17.2+0.6
4606 6.8+1.1/2.7+0.7 496 52.742.1/19.4+£1.3
47a 108.9+4.3/36.4 1.4 498 63.8+0.3/22.7+0.1
476 129.9£2.8 /47.5 £8.3 49r 61.7 £1.3/20.7 £0.7
478 145 +£1.3/52 +0.3 49 49.2+2/16.4 +0.8
47r 158.6 +£8.7/53.3+£2.9 — —
470 106.4£2.4/34.6 1.6 -

[IpoBeneHuii aHami3 CBIAYUTH, IO CIHOJYKH, SIKUM NMpUTaMaHHA HaWOLIbIlAa BEJIH-
yuHa [f|, MatoTh HopMy MOJIeKYJI, OAIOHY 10 «mporenepa» (340 1 47B). [logoBxkeHHS
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«JI0TIaTI TMpOMeNiepay MPUBOAUTH 10 301IBIICHHS 3JaTHOCTI 10 3aKpy4yBaHHS, L0 YITKO
npocTexyerbes s nap X/ 34a 1 346, 36a 1 360, 37a 1 376, ki BIAPI3HAIOTHCS JIUIIE
3aMICHHUKaMH Yy TPOME30TeHHOMY ¢parMeHTi. IMOBipHO, OLIBIIOMY 3aKpy4dyyBaHHIO
Me3odazu crhpuse HE MPOCTO TMOAOBKEHHS «JIomaTi Mporeiepa», a ¥ MoaiOHICTh MiX
pO3MiIpaMu «JIONATI» 1 MOJIEKYJIM HEMaTUYHOTO PO3YMHHMKA, Y TaHOMY BUNIaaKy SCB.

. <
<y X { e§ el % f
Jind - D, « /¢ : < . 2 kX
\ (\ €% ¢ b LR 8 2 ¥ ¥
Sl < 'S e . ‘e o ( \ 05, LR Y
. 8 Ry s e . " ¥

301 34a 340
Bl 29.66 = 1.4 Bl 71.38 3.4 Al 144.5+3.1
¢ 2 &f:
7, 2, "
G822 (s S

35a 36aR=CN 340*
B 84.25+3.7 Bl 57.75+2.6 5 144.5+ 3.1
| & /&}' »J,..‘L
i < ’1)" i gt
s Ce " e T ‘%ﬁ‘ ‘e “};ZAV ‘
(, & < S O ¢ ;». s " o 08 Qe ¥ g > G T
B X RS X L e P ot f?z {Pa 3
i o B e i
37a 478 498
1f] 3.38 £ 0.16 |p] 145.02 +£1.28 |B| 63.83 = 0.30

Pucynox 6. ®opma monekyn X/ — HOXiTHUX JIyTaHOBOTO Py

* — BUTATHEHa KOH(OPMAIliss TepMiHATBLHOrO aikiny y cTpykrypi X 346, WMOBIpHO, HEpPEBAKHO

ICHyIOYa y HEMaTHYHUX | CMEKTHYHUX PIAKUX KpUCTaax.
CrpyKkTypH, OKpiM IOMIYeHO1 *, ogeprkaHi y pe3yiabrari PCJI.
VYci 3HaueHHs ||, mogaHi y MKM “.momuacr. i BUMIpsiHI y HeMaTHKy SCB.

OxpiM 37aTHOCTI J0 3aKpydyBaHHS, ICHYE Il ACKUIbKa creuudiuyHux ¢i3uKo-
XIMIYHUX TOKA3HMKIB, BU3HAYMBILIM SKI MOXHA JIATH BUCHOBKY IIOJ0 MPAKTUYHOI MpH-
natHocTi gocmipkyBaHux X/J[. Jlo HUX HaleXaTh Amax CEJEKTUBHOTO BiAOUTTA cBiTia PK
KOMITO3HUIIISIMH, BUTOTOBJIEGHMMH 13 3aCTOCYBAHHSIM 3a3HAYEHUX CIOJYK, iX ¢a3zoBa
cTabuibHICTh Ta (oTocTadubHICTh. X/l 340, 356 1 360 y cymimi 3 KOMEpIIHHUMU
Hematukamu (C7, CL037, CL038 ta LCM-1847, sxi xapakTepHu3ylOThCS MaKCHMAJIbHO
HU3bKOIO BHXIJHOIO YIPABISIOYOI0 MOPOTOBOIO HAMPYrol Ta HIMPOKOTEMIIEPATYpPHOIO
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Mme3odazoro, Bix <—10 °C mo >+60 °C) moka3yroTh CEJICKTHBHE BIiIOMTTS CBITIA BiJ
CHUHBOTO JI0 YEPBOHOTO KOJIbOPY IMPH HU3BKUX KOHIEeHTpamisx (3-5 mac. %), a Takox
BUSIBJISIIOTh BUCOKY po3uuHHICTE B PK 1 ¢a3oBy crabinpHICTE camMux CywilieH, IIo
3aCBITYY€ MOKJIUBICTD X MPAKTUIHOTO BUKOPHCTAHHSI.

BUCHOBKHA

Y pesynpTaTi XiMiyHOT MoaudiKaiili TPUPOJHUX XIPAIbHUX CIIOIYK 3 POy
JIIaHT1IPOTEKCUTOIB Ta JIYIAaHOBHUX IMOXITHUX 1 3’SICYBaHHS 3B’SI3Ky MDK iX OyHOBOIO 1
3IaTHICTIO JI0 1HAYKIIIT X0JIeCTEpUYHOI Me30(a3n y HEMAaTUYHUX POZYMHHUKAX BUPIIICHO
aKTyaJbHy HAyKOBY 3a/layy — 3alpOlOHOBAaHO HOBHUH CTPYKTYpHHUH THUI ONTHUYHO
aKTUBHUX KOMIIOHEHTIB Ui XipaJbHO-HEMAaTUYHHUX PIAKOKPUCTATIYHUX KOMIIO3ULINA 3
BHCOKOIO 3/IaTHICTIO JI0 3aKpy4dyBaHHs (>70 MKM 'Mac.4act.”’) Ta CeleKTHBHIM BiIOHTTSIM
CBITJIa Y BUJIUMII 00JIacTi CIIEKTpA.

1. 3anponoHOBAaHO 1 peai30BaHO CXEMHU CHUHTE3Y €Tep-eCTepiB 130-CopOITOIy, SIKI
IPYHTYIOTBCS HA TOCTiZOBHiH 3amini C>- Ta C-TiIpOKCHIPYI Ha eTepHy Ta €CTEpHY
HUIIXOM HYKJICO(DUILHOTO 3aMillleHHs] (peHOJaMu, apuiIloBaHHA 3a ydacTio 4-¢uyopo-
OCH3OHITPUITY Ta 2-XJIOPO-D-1[1aHOMIPUIUHY 1 TOAAIBIIOT0 OCH301IIOBAHHSI BIIMOBIAHUMU
KHUCIIOTaMH.

2. Cepen etepiB Ta ectepiB 1,4:3,6-11aHT1IPOTeKCUTOIB HANOUIBITY 31aTHICTH 10
3aKpy4yyBaHHS y HeMaTWyHOMY po3uumHHUKY SCB BusBMIM 6Oic-ecTepu 3 PO3BUHEHHUM
T-eJIEKTPOHHUM (PparmeHToM. [lepeBara ecrepHux rpymn HaJl €TepHUMU IIOJ0 BIUIMBY Ha
BEJIMYUHY |f| monsrae y MeHui koHdopmauiiiHii nadutbHOCTI nepmmx. Lle no3Bosse
3araabMyBaTu oOepTaHHs AoBKkosia C-O 3B’s3Ky 1 3a0€3MeYUTH MOAIOHY IO «IIpoTIeNiepay
dbopmy MoIIeKyIH.

3. BcranoBiieHo, 1m0 y peakiisx [3+2]-6inmoaspHOro mpueIHaHHS a3uliB J1ariapo-
TeKCHTOJIIB 0 N-apuiaMaleiHiMiaiB yTBoproeThes cymim 2- i 5-(5-apun-1H-mipono[3,4-
d]rpuazonin-4,6-mion)-1,4:3,6-aiaHriApOreKCUTONIB y criBBigHOIICHHI 1:1. BBeaeHHS 10
CKJIaJly MOJICKYJIM JOJIATKOBOTO XipaJIbHOTO (parMeHTa — apuipoiio[3,4-d]rpuazosin-
4,6-110HOBOTO — OJIM3BKOTO JI0 BXXE ICHYIOYOTO CaxapHOTO OCTOBA 32 PO3MipoM, POpMOIO i
HKOPCTKO noegHanoro 3 HUM C-N 3B’S13K0M He MEePeTBOPIOE 111 CHOJIYKH Ha X[ 3 BUCOKOIO
3/IaTHICTIO /10 3aKpYy4YyBaHHS.

4. B anpaosIbHO-KPOTOHOBIM KOHJEHCAlli alno0eTyIOHy 3 apOMATHUYHUMHU ajlbJeri-
JaMu, SIKI MICTSATh €JEKTPOHOAKIIENTOPHI 3aMICHUKH Yy CIPSHKEHOMY 3 KapOOHUIBHOIO
TPYIOIO TIOJIOKEHHI, BUCOKI BUXOAW 2-UTIICHOBHX TOXITHUX aloOeTyloHy 3a0e3reuye
OCHOBHHMM KaTayi3, a B PEaKI[igX 3a YYacTI0O albJCTiIB 3 EJIECKTPOHOJOHOPHUMU
3aMICHUKaMH — KHCIOTHUHM Karaji3. YTBOPEHHS NPOMDKHOTO KETOJy BiJ0OyBa€eThCs
J1acTepeOCeICKTHBHO.

5. BigHoBiieHHsT 2-17TiICHOBUX TMOXITHUX aJIOOCTYJIOHY N0 aliJOBUX CHUPTIB Ta
EMOKCUIyBaHHSI OCTaHHIX B1IOYBA€ThCS aiacTepeocerekTuBHo. B ymoBax peakmii Kopi-
YalikoBCbKOTO 2-1J11ICHOBI TOX1AHI TEPETBOPIOIOTHCS HA CyMIll O- 1 [B-CHIpOLMKIIO-
IPOIaHiB y CHIBBIJHOIIEHHI 2:1 BIAMOBIAHO.

6.V psany 2-apuiIMETHIIACHOBUX TMOXIAHUX alO0ETYJOHY 3 YaCTKOBO HACHUYEHUM
[IUHAMOUIBPHUM (parMeHTOM 3JaTHICTh 10 IHAYKIT TeliKOidaJbHOI HaJIMOJIEKYJISPHOI
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CTPYKTYpH Y HEMATUYHOMY PO3YMHHHUKY TUM OLbIIIa, YAM MEHINA BIJCTaHb MIXK TPYIIOI0
C®H; Ta T-eICKTPOHHOK CHCTEMON 3aMicHHKa mpu atomi C? Kinbls A XipanbHOL
MOJIEKYJISIPHOT TIIaTHOPMHU.

7.3a masBHOCTI y atoma C° anoGeTynOHy TeTapHIMETHIIICHOBUX 3aMiCHHKIB,
YUHHUKOM, SKUW 3a0e3redye 3pOCTaHHS BEIUYUMHHU |f|, € TOIOBXKEHHS T-CHCTEMH
IIPOME30Te€HHOT0 (hparMeHTa 1 3MEHIIEHHS HOTO THYYKOCTI.

8. 3icTaBieHHs 0cOOMMBOCTEM MOJeKy/sipHOi OynoBu BimoMux X/l mo PK xommo-
3UIH, 30KpeMa, nmoxigHux aiokcojiany (TADDOL), cuMeTpudHO 3aMillieHuX J1aHT1Ipo-
D-rexcuroniB Ta akciaibHO-XipaidbHUX moxigHux OiHadTuiay (BINOL) 31 cTpykTyporo
100aBOK Ha OCHOBI CTEpOIMIB 1 MEHTAUKIIYHUX TPUTEPIICHOIIIB CBIIYWTH, IO JJIs
JOCATHEHHSI BHCOKOI 3JaTHOCTI /10 3aKpy4yBaHHSI 3a HAsBHOCTI PO3BHUHYTOI XipaJbHOI
MOJIEKYJISIpHOT TIaTGOpPMHU, Ha KIUTAIT CTEPOiAHOI ab0 TPUTEPHEHOIAHOI, JOCTATHHO
BBEJICHHS JI0 CKJIATy MOJICKYJIM JIUIIIE OJJHOTO MPOME3OTEHHOTO (hparMeHTa 3 MPOTHKHOIO
T-CJIEKTPOHHOIO CHCTEMOIO, IKUH PO3TAIIOBAHKM BiJHOCHO IIEHTPAIBHOTO SI/Ipa i TAKUM
KyTOM, III0 HE 3aCTYIa€ HOTo 1 yTBOPIOE Pa30OM 13 XipaJbHUM OCTOBOM CTPYKTYPY, MOJIIOHY
JI0 «IIpOTIeNiepay.

OCHOBHMIA 3MICT JUCEPTAIi BUKJIAIEHO Y ITYBJIKAIISIX
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ester-substituted 1,4: 3,6-dianhydrohexitols / I. M. Gella, T. G. Drushlyak, N. L. Babak,
N. B. Novikova, V. V. Lipson // Molecular crystals and liquid crystals. — 2014. — Vol.
591. — P. 34-44. 3006ysauem po3pobreno memoou cuHmesy HeCUMEeMPUYHUX emep-
ecmepie 1,4:. 3,6-0ianciopocexcumonieé i CNEKMPALIbHUMU MeMOoOamMu 008e0eHO 0)008Y
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C. B. llumikuna, H. b. HoBukosa, JI. C. Codpponos, . A. Mopuna, B. B. Jlunicon //
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3000y6auem po3pobieno memoou curmesy asudié OlaH2IOPO2eKCUMONi8 ma 00ePHCAHO HA
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6. Ilat. 106705 UA MIIK C07J 1/00 C07J 15/00 CO9K 19/00 CO9K 19/52 (2010.
01). (2R,3R)-3-[4’-amin-1,1’-6idhenin)-2,2’-cipooKkcipaHoanTo0eTy il Ta XipaJlbHO-HEMa-
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25.09.14, bron. Ne 18. 3006ysauem po3pobieno memoo 00epiHcants 3as671eHUX CNOJIYK.

8. PeakimonHast crmocoOHOCTh U OCOOCHHOCTH KOH(OPMAIMOHHOTO TOBEICHHUS
WIHJCHOBBIX MPon3BoaHbIX atoberyiauda / H. JI. babak, M. M. I'enna, B. B. Jluncon //
Ximiuni Kapasiaceki uymtanuas — 2013 : Te3. pom. V Bceeykpainchkoi Hayk. KOHGQ.
CTYJIEHTIB Ta acmipaHTiB, Xapkis, 22-25 kBitHa 2013 p. — Xapkis, 2013. — C. 157-158.
3006ysauem BUKOHAHO CUHMEMUYHY YACMUHY poOOmuU | NPeOCmasieHo 00N08iob.

9. HoBi moxigHi TPUTEPIICHOIAIB TYyITAHOBOTO, CTEPOIIiB aHIPOCTAHOBOTO 1 €CTpa-
HOBOTO PAJIIB Ta IX BUKOPUCTAHHS Y MEAMUYHIN XiMii 1 MmaTepiano3HaBcTsi / B. B. Jlincon,
®. I'. SIlpemenko, 1. M.T'emma, B.M. Bakyma, M.JI. ba6ak, O.M. Cemenenko //
Marepianun XXIII Ykpaincbkoi KoH(pepeHLIi 3 OpraHiyHoi XiMii, TpUCBAYEHOI 95-piuuro
HamionansHoi akagemii Hayk Ykpainu, M. YepHnisii, 16-20 Bepecust 2013 p. : Te3u gorm. —
UYepHniBii : YepHiBenpkuii Hamionanbhuii yHiBepcurter, 2013. — C. [-48. 3006ysauem
30iliCHeHO cuHme3 2-i1i0eHO8UX NOXIOHUX Al0OEen)IOHY.

10. Pyrrol-2-yl- and Pyrazol-4-ylmethylidene Derivatives of Lupane Series as a
New Chiral Dopants for Cholesteric Liquid-Crystal Composition /N. L. Babak,
S. V. Shishkina, A. N. Semenenko, D.A.Morina, |. M. Gella, V. V. Lipson// VII
International Conference Chemistry of Nitrogen Containing Heterocycles CNCH-2015,
Kharkiv, 9-13 November, 2015: Book of Abstracts. — Kharkiv: Ekskluziv Publ., 2015. — P.
O-18. 3006ysauem 30iticherno cunmes 2-eemepuimemuiioeHo8Ux NOXiOHUX ai00emyniony i
iX 8IOHOBNEeHHS, NPeOCMAasieHO 00NO0Bi0b.

AHOTAIIS

ba6ak M. JI. Cunre3 xipaabHUX 100aBOK JIJISl PIIKOKPUCTAIIYHUX KOMIO3UIIINA Ha
OCHOBI JIIaHT1IpOTEKCUTOJIOBOI Ta JIyITaHOBOI MOJIEKYJIApHUX TIaTGopM. — Pykomuc.

Hucepraiis Ha 3700yTTS HAyKOBOTO CTYNEHS KaHAMJATAa XIMIYHUX HayK 3a
cnemianbHicTio 02.00.03 — opraniyHa xiMmig. JlepkaBHUM BUIIMM HaBUaJbHUM 3aKiaj
«YKpaiHChKUI1 Iep:KaBHUM XIMIKO-TEXHOJIOTTYHUM yHIBepcUTeT», [IHImponeTpoBCehK, 2016.

VY nucepraumiiiHii poOOTI 3A1MCHEHO CHUHTE3 HECMMETPUYHHMX €TEepIiB Ta €CTepiB
1,4:3,6-11aHT1IPOTEKCUTONIB 1 BCTAaHOBJICHO 3aKOHOMIPHOCTI 3MIHM 3AaTHOCTI iX [0
IHAYKLII XonecTepuuHoi Me30(a3u B HEMAaTUYHUX PO3YMHHUKAX B 3aJI€KHOCTI BiJl THUITY
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3aMICHUKIB y XipaJdbHOMY siipi MOJieKyJd. Po3polGieno crnocobu opepxaHHs AiacTepeo-
MEpHO YHCTHX S-apuii-1H-miposo-[3,4-d]rpuasonin-4,6-mionis, moeananux 3 1,4:3,6-
JI1aHT1IPOTEKCUTOIOBOI0 MOJIEKYIsipHOIO TaT@opmoro C-N 3B’S3K0M, SIK1 IPYHTYIOThCS
Ha peakiisx [3+2]-0inossipHoro mpuHeAHAHHS a3uaiB caxapiB 70 N-apuiMaieiHiMiTiB.
ANBIONTBHO-KPOTOHOBOIO KOHJICHCAITIEI0 alo0eTyJIOHy 3 apOMaTUYHUMH 1 TeTepo-
[UKIIYHUMHA aJbJIeTiIaMi CHHTE30BaHO 2-UTIJICHOBI MOXiaHI anoberynony. Moaudikarris
NPONEHOHOBOTO ()parMeHTa B IMUX CIOJyKax MpHUBEJIa JO0 HOBUX BHCOKOC(HEKTHBHUX
XipaJIbHUX J00ABOK JI0 PIAKOKPUCTATIYHUX KOMIIO3HITIN 3 CEICKTUBHUM BIAOUTTAM CBIT/IA
y BUAUMIN 00JacTi CHeKTpa, MPHUIATHUX JAJs CTBOPEHHS Ha iX OCHOBI MaTepiamiB IJis
MaJIOEHEPrOEMHUX an/ICTpo'l'B B1I[O6pa)KeHH}I iH(bopMaui'l' Ha miacraBi nmaHux
PEHTTEHOCTPYKTYPHHUX JOCTIIKEHb 1 PO3paXyHKOBHX METO/IB 3’SICOBAHO 3B 530K MIX
OCOOJIMBOCTSIMH 1X MOJIEKYJSIpHOI Oy/MOBU 1 €(EKTUBHICTIO 1HAYKYBaHHS CIIpaJbHOTO
HAJMOJIEKYJISIPHOTO BIIOPSIIKYBaHHS B Me30(azax.

KarwuoBi caoBa: 3amimeni 1,4:3,6-11aHTiApOreKCUTONN, 2-1TIACHOBI IMOX1THI
ano0eTyNIoHyY, XipaJibHi 100aBKH, 3JaTHICTh J0 3aKPy4yBaHHS, PIIKOKPUCTAIIYHI KOMIIO-
3u1li, XOJecTepu4Ha Me30¢asa.

AHHOTAIIUA

ba6ak H. JI. CuHTe3 XupagbHbIX J100aBOK IS KUIAKOKPUCTALTMYECKUX KOMIIO-
3UIMHA Ha OCHOBE JAMAHTHIPOTEKCUTOJIOBOM M JIYITAHOBOM MOJICKYJISIPHBIX IJIaTGopM. —
Pykonuce.

Huccepranysi Ha COMCKaHWE YYEHOM CTEMEHW KaHAWAaTa XUMUYECKUX HayK IO
cnennasnibHocTH 02.00.03 — opranmueckas xumus. ['ocynapcTBeHHOE BhICIIEe yuyeOHOE
3aBEJICHHE «YKpPAaWMHCKUM T'OCYJapCTBEHHBIM XMMHKO-TEXHOJOTHYECKUN YHUBEPCUTETY,
JlaenponeTposck, 2016.

Hucceptanusi mocBsieHa pa3paboTke CrnocoO0B CHHTE3a HOBBIX XHPAJbHBIX
7100aBOK JJIS1 KUJIKOKPUCTAIUTMYECKUX KOMITO3HITMI ¢ BBICOKOM 3aKpydMBaloOIIel crocoo-
HOCTBIO W3 Ppsiia HECUMMETPUUYHBIX MPOU3BOJAHBIX 1,4:3,6-A1HMaHTUIPOTEKCUTOIOB U 2-
apwi(reTapui ) METIINJICH 3aMEIICHHBIX TIEHTAIIUKINYECKOTO TPUTEPIICHOU A — aJlJIo0eTy-
JIOHA W YCTAaHOBJICHUIO B3aWMOCBSI3U MEXKIY OCOOCHHOCTSMHU HX MOJIEKYJISIPHOTO
ctpoeHus U 3¢G(HEKTUBHOCTHIO MHIAYKIIMU XOJECTepUuueckord Me30(]a3bl B HEMaTHUYECKUX
pactBopurensax. [lokazaHo, 4TO cpear MPOCTHIX M CIOXKHBIX d(PUPOB TUAHTUIPOTEKCH-
TOJIOB Hanbosee YPHEKTUBHBIMU XHUPATBbHBIMU JOOABKAMU JIJI1 MHIYKIIUH X0JIECTEpUUIEC-
Ko Me30(¢a3bl B HEMATHYECKUX KUAKUX KPUCTAIIaX SBISIOTCS OuC-CIOXKHbBIE A(UPHI C
Pa3BUTON T-AJIIEKTPOHHOM CHUCTEMOM B MPOME3OTeHHbIX (parmentax. Haumenbinas
3aKpY4YMBAIOINIAsl CIIOCOOHOCTh TPHUCYIIA CMEIIAHHBIM 3(PHUpaM, Y KOTOPBIX apUIbHBIN
3aMecTUTeNb CBsi3aH ¢ C° aTOMOM XHPAIbHOTO SIPa dK30LHKINYECKOi dDUPHOIL CBS3BIO,
a ¢ C° aTOMOM — YHIOLUKINIECKOIT CIOKHOA(DHPHOM CBS3BIO.

[TpenaoxeHsl CrIocOOBI CHHTE3a AMACTEPEOMEPHO YUCTHIX S-apwi-1H-muppoio[3,4-
d]rpuazonmn-4,6-1uoHOB, CBA3aHHBIX C 1,4:3,6-THAHTUAPOTSKCUTOIOBOIO MOJICKYJISIPHOM
m1aTGOpMOIO HETJIMKO3UIHOM CBSI3bIO, KOTOpPHIE OCHOBaHbI Ha peakmusax [3+2]-
OUTIOJISIPHOTO MPUCOCTMHEHUS a3U0B caxapoB K N-apuiMalIenHUMUIaM.

AJNBI0JILHO-KPOTOHOBOM KOHJEHCalMel amio0eTylioHa C apOMaTUYECKUMH U
TETEPOLMKINYECKUMHU aJIbJACTHIAMU CHUHTE3UPOBAHBI 2-WJIMJICHOBBIE MPOU3BOJIHBIC aJl-
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noOetrynuHa. [lokazaHo, YTO BOCCTaHOBIEHHE KapOOHWJIBHOW TPYMNbl U SMOKCHUAHPO-
BaHUE IPONEHOHOBOIO ()parMEHTa B 3TUX COECAUHEHMSIX MPOUCXOISAT CTEPEOCETEKTUBHO.
B pesynbrare Takoil Moau(UKaLUU MOJTY4YEHb HOBBIE BBICOKOA((EKTUBHbBIE XHpaATbHbIE
N00aBKH K KUAKOKPUCTAUIMYECKUM KOMIIO3MLMSM, CEIEKTUBHO OTpa)aroIlMM CBET B
BUAUMON O0OJIACTH CHEKTpa. OTW J00aBKM NPUTOAHBI JUIsl CO3/1aHUS HAa UX OCHOBE
MaTepUasIoB JUisl MAJOIHEPrOEMKUX YCTPOMCTB oToOpaxeHus uHdopmauuu. Vcxons us
pE3yJIbTaTOB PEHTIEHOCTPYKTYPHBIX MUCCIEAOBAHUMN, U C IPUBJICUEHUEM PACUETHBIX METO-
JI0B TI0KAa3aHO, 4YTO HauOoOJIee BBIPAKEHA CIOCOOHOCTh HMHIYLIHPOBATH CIIMPAIBHOE
HaJMOJIEKYJISIPHOE YIIOPSIA0YEHUE B HEMATUYECKUX PACTBOPUTENSAX y TEX COEIUHEHMI, B
MOJIEKYJIaX KOTOPBIX XUPATBHOE AP0 U MIPOME3OTr€HHBIN 3aMECTUTEND C MPOTSHKEHHOU T~
AJIEKTPOHHON CUCTEMOM pacIoJIOKEHbl TAKUM 00pa3oM, YTO HE 3aCJIOHSIOT APYT Apyra u
00pa3yroT CTPYKTYpPY, HAIOMUHAIOIIYIO «IIPONEIIIEP.

KuarueBble cioBa: 3amenieHHbie 1,4:3,6-ITMaHTUOPOrEKCUTONBI, 2-UIIHICHOBBIE
OPOU3BOAHBIE AJUIOOETYJIOHA, XUpajJbHbIE J00ABKH, 3aKpydHBaromas CIOCOOHOCTS,
KUJIKOKPUCTAININYECKIE KOMITO3ULIMH, XOJIeCTepUuUecKas Me3odasa.

ABSTRACT

Babak N. L. Synthesis of chiral dopants for liquid crystal compositions on the base
of dianhydrohexitol and lupane molecular platforms. — Manuscript.

Thesis for PhD degree in Chemistry, specialty 02.00.03 — organic chemistry. State
higher educational establishment Ukrainian State University of Chemical Technology,
Dnipropetrovsk, 2016.

The present thesis is devoted to the synthesis and investigation of molecular structure
of new chiral dopants for induced cholesteric liquid crystal compositions. In the series of
ether-ester-substituted 1,4:3,6-dianhydrohexitols in 4’-pentyl-4-cyanobiphenyl nematic
solvent , the most helical twisting power was found for bis-esters. Lesser values were found
for mixed ether-esters with certain configuration. Other ethers, ether-esters and 5-aryl-1H-
pyrrolo[3,4-d]triazolyl-4,6-diones of 1,4:3,6-dianhydrohexitols revealed noticeably smaller
values.

A number of new a,B-unsaturated ketones of the lupane series were synthesized by
aldolcrotonic condensation of allobetulone with aromatic and heterocyclic aldehydes.
Chemical modification of 2-ylidene derivatives of allobetulone led to new chiral dopants
with high ability to induce cholesteric helix in nematic liquid crystals.The steric structure
of obtained substances was determined by X-ray analysis. It is shown how the value of
twisting power in this series of compounds varies depending on the spatial arrangement
relative to the aryl moiety of the chiral core.

Keywords: substituted 1,4:3,6-dianhydrohexitols, 2-ylidene derivatives of
allobetulone, chiral dopants, helical twisting power, liquid crystal composition, cholesteric
mesophase.



