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Pedepar:

1. Incepralist NpUCBsY€Ha AOCHIIKEHHIO 0y0BU Ta (Pi3MYHUX BJIACTUBOCTEN KaTiOH-PaJMKaJbHUX COJIEeN Ha
OCHOBI NOXiAHUX TeTpaTiadysbBajenHy 3 6ic(InKkap6o0J1il)) aHiOHaMH, SIKi CHHTE30BaHi 3a J0IIOMOT0I0
€JIEKTPOXiMiYHOTO METOZY FeHePyBaHHs KaTiOH-paAuKailiB. Bitoma HU3Ka pobiT npucegyeHux gocuimkenHo KPC 3
IiaMarHiTHUM JuKap6osig-anioHom KobanbTy Ta ioro noxifiHUMH, B SIKUX [IpOaHaJi30BaHa Ta JOCIiKeHa ix
CTPYKTypa i IPOBiHI BIACTUBOCTI. Y TOH XK€ 4ac JOCJIiI>)KeHHS 3 IapamMarHiTHuMu 6ic(nukap6oaigamn) Gepymy He
MaJly yCIIiXiB B eJleKTpocuHTe3i. ToX, ofHi€elo i3 3a1a4 aucepTaniiiHoi po6oTH 6yI0 YOOCKOHAJIEHHS YMOB
€JIEKTPOXIMIYHOI'O CUHTE3Y IIPOBITHUX KaTiOH-PaiUKaJIbHUX COJIeH MOXigHUX TeTpaTiadyibBajeHy, 3 METOI0
OTPUMAaHHS BiIMIOBiJHNX MOHOKPUCTAJIIYHMX 3pa3KiB. B rpoueci focuigpkeHb HaM BaJI0Ch BIIEpLIe Ofep>KaTy HOBi

MOHOKPHUCTAJIM 3 rajloreH-3amimmeHum o6ic(guxkapooigom) Gepymy(Ill) Dn[8,8'-X2-3,3'-Fe(1,2-C2B9H11)2] (me D =



BEDT-TTF - 6ic(etuneHngirion)rerpatiadynbsasnex, EOTT - 4,5 -eTunenauTio-4',5'-(2-okcaTpuMeTUIEHANUTIO)-
terpatiadynbBanen, BPDT-TTF - 6ic(npomninen-gition)-retpariadynssaneH; X = Cl, Br, I; n =1,2). ITogi6Ho cBoiM
CTPYKTYPHUM aHaJIOTaM, 1ii CIIOJIYKU CKJIAJAI0TLCS 3 IIPOBIAHMX KaTIOH-PAaIUKAJIbHUX 1IaPiB, IKi MAlOTh
XapaKTepHUI O-THUII IaKyBaHHS, Ta aHIOHHUX mapiB. CTPYKTYpHOIO 0cobuBicTIo X KPC € HasBHICTb B IPOBITHOMY
11api AMMEePiB MOJIEKYJIU JOHOPY, B IKUX IIPUCYTHI YKOPOYEH] MIXKMOJIEKYJIAPHI S-+-S KOHTAKTH. TakoX NPUCYTHI
4uceJibHI yKOPOYeHi MibKMOJIEKYJISIpHI S+*+S KOHTaKTH, SIK B CTOIIKax IumMepiB Tuily «face to face», Tak i Mk HUMU —
tuny «side by side». Jocninxenns enexkrponposigHocTi KPC nokasano, mo B psay coseit (BEDT-
TTF)x[8,8'-Hal2-3,3'-Fe(1,2-C2B9H11)2)) i3 36isb1I€HHSIM PO3Mipy rajoreHy MpoBigHICTb KaTiOH-PaUKaIbHOI COJIi
BHIKYyEThCA (D, 2 Ta 1110-6 Om-1-cM-1, BiAoBigHO) , 1110 NTOB'SI3aHO 3 «PO3IMYLUIYBAaHHSM» CTPYKTYPU. B TOH ke yac, B
non-noxigHiit KPC 3 6ic(eTuneHnurio)reTpaTiadysibBajeHOM BUSBJIEHI YKOPOUYEH] MIXXKMOJIEKYJISIPHI KOHTaKTH B
CHCTeMi «aHiOH - KaTioH-paaukam» (I---S), e He Ipu3BeJsIo Ao 36iNbLIeHH ii eIeKTponpoBigHOCTi. [IpoBeneHuni
aHani3 orpumanux KPC B pany (D)2[8,8'-ClI2-3,3'-Fe(1,2-C2B9H11)2]) (me D = BEDT-TTF, EOTT, BPDT-TTF) nokasas,
110 i3 30iNbIIEHHSIM pajiuKaly KOHPOpPMaLlisl MOJIEKYJIM JOHOPY 3MIHIOETHCS Bif] Malbke IJIaHApHOI 10 KoHdopMallii
«Kpicyo». TakuM YMHOM, YIIiJIbHIETHCS IaKyBaHHS B CEPEIUHI IUMEPiB, BHACIILOK YOro 361/1b1IyETHCS BiACTaHb
MiX CaMUMU JVMIMEPaMHU i CTPYKTypa CTae€ O6iibll po3nyueHa. JJoCaiIKeHHs MUTOMOTO ONOPY HiITBEPIKYIOTb Lie!
edexr, i B psay KPC 3 BEDT-TTF, EOTT, BPDT-TTF - enexkrponposinHicTs 3MeH1yeTtbes (0.5, 0.2 Ta 0.05 Om-1-cm-
1, BinmoBigHO). BukopucTaHHs 6ibll NIJIaHAPHOTO JOHOPY, AubeHsoreTpariadynbsaneny (DB-TTF), npusseso 1o
opep>xanHs Hopux KPC DB-TTF 3 6ic(nukap6oaigamn) @epymy (I1I) Ta Xpomy (I1I). XapakrepHOI0 0COGIMBICTIO
KPUCTATiYHUX CTPYKTYP CIIOPiIHEHUX CIOJIYK € CIOCiO ePEKPUBAHHS KaTiOH-PaJUKaJiB B CTOML — OB OCi
CYCiJIHIX MOJIeKyJI IOBEpHEHI BilHOCHO ofiHa oiHOi Ha = 30n0. EnexTpodiznyHi BUMipioBaHHS coJiell I10Ka3amHu, 1o i
CIIOJIyKH € HamiBIpoBigHUKaMu. B Toi e yac nposigHicTs coii (DB-TTF)2[3,3’-Cr(1,2-C2B9H11)2] npubauzxHo B 500
pasiB 6isbina aHixk y ii anasora 3 BEDT-TTF. Takuii e(peKT MOsICHIOETbCS TUM, 110 B cTpyKTypi (DB-TTF)2[3,3'-Cr(L,2-
C2B9H11)2] cronku KaTioH-panuKaitiB peryaspHi, Togi sk (BEDT-TTF)2[3,3-Cr(1,2-C2B9H11)2] xapakTepu3yeThCs
IMMEepPHUMU CTeKaMU KaTioOH-paAuKaliB. IHTeHCUBHI focimkeHHs conelt beuraapaa i ®abpe nokasany MUPOKUI
CIIEKTP iX BJIACTMBOCTEM Bifl Ai€JI€eKTPUYHUX [0 HAAIPOBiTHMX. [IpM HU3BKUX TeMIepaTypax B LIUX COJISIX
BiIOyBalOThCS NIEPEXOAM MeTal — JiesekTpuk. Hamu 6yso cuntezoBano KPC
TeTPaMEeTUJITETPaxajlbKOreHO(PYyIbBaeHiB 3 METaI0-KapOOPaHOBUMMU aHiOHaMU. B pe3ysibTati NpoBegeHnx
€JIeKTpOo(Pi3nYHMX BUMIpIOBaHb 6YJI0 BCTAHOBJIEHO, 110 COJIi TeTpaMeTuaTeTpartiadynbaneny 3 [3,3-M(1,2-
C2B9HI11)2] (M = Fe, Cr) € gienexkrprukamu (IPOBigHICTb KPUCTAJIB 32 KIMHATHOI TEMIIEPAaTypy CTAHOBUTb MeH1Ie 10-
10 Om-1cm-1). Y guceprauiiiniil po6oti Biepiue: (1) MeTomoM aHOLHOTO OKMCHEHHS JOHOPIB JT-€JIeKTPOHIB
cuHTte3o0BaHo KPC 3 napamarHiTHUMY aHiOHaMU rajioreH-3amileHux nukapoodinis @epymy (II), mo 1o3Bosauo
PEeTeJIbHO PO3IJISIHYTHY BIIJIMB MarHiTHOI CKJIaI0BOI Ha KOpeJIsLii «CTPYKTypa — IIPOBiHI BJIaCTUBOCTI». (2)
JlocifykeHo BIJIMB 3aMiCHUKA B aHIOHI HA KOH(GOPMaLlilo AUKapOOJIiIHOTrO Jliranay Ta NaKyBaHHS KaTiOH-PaJnKaliB
B IpoBigHOMY 1api. (3) 3HalfeHo, 1o 06’eMHi pafuKaay B CTPYKTYpi NepBUHHOTrO TeTpaTiadyibBajeHy
BUKJIMKAIOTh «PO3INYILIYBAHHS» IPOBiAHOTrO Mapy, 110, BillIOBiAHO, IPUBOJUTH A0 HU3bKOI IPOBiTHOCTI. (4) [
CHHTE30BaHMX MOHOKPHUCTAJIiB BUBHA4YEHI €JIeKTPOQi3niHi Ta MArHITHI BJIACTUBOCTI, LOCJIIPKEH] KopedLii «0ymoBa

- NPOBiJHI BIACTUBOCTI».

2. The thesis is devoted to the research of structure and physical properties of radical-cation salts on the basis of
tetrathiafulvalene derivatives with bis (dicarbolide) anions, which are synthesized by electrochemical method of
radical-cation generation. There is a number of works devoted to the study of RCS with diamagnetic dicarbolide
anion Cobalt and its derivatives, in which their structure and conductive properties are analyzed and studied. At
the same time, studies with paramagnetic bis (dicarbolides) of iron have not been successful in electrosynthesis.
Therefore, one of the tasks was to improve the conditions of electrochemical synthesis of the leading radical-
cation salts of tetrathiafulvalene derivatives in order to obtain the corresponding single-crystal samples. As a
result, we were able for the first time to obtain new single crystals with halogen-substituted bis (dicarbolide) of
Iron (III) Dn[8,8'-X2-3,3'-Fe(1,2-C2B9H11)2] (where D = BEDT-TTF-bis(ethylenethithio)tetrathiafulvalene, EOTT-
4,5-ethylenedithio-4',5'-(2-oxatrimethylenedithio)-tetrathiafulvalene, BPDT-TTF - bis(propylenedithio)-
tetrathiafulvalene, X = Cl, Br, I; n = 1,2). Like their structural counterparts, these compounds consist of conductive



radical-cation layers having a characteristic o-type packaging and anionic layers. A structural feature of these RCS
is the presence in the conductive layer of dimers of the donor molecule, in which there are shortened
intermolecular S-S contacts. There are also numerous shortened intermolecular S---S contacts, both in stacks of
dimers of the type "face to face" and between them - of the type "side by side". The study of the electrical
conductivity of RCS showed that in a number of salts (BEDT-TTF)x[8,8'-Hal2-3,3'-Fe(1,2-C2B9H11)2]) the
conductivity of the radical-cation salt decreases with increasing halogen size. 5, 2 and 1-10-6 Ohm-1-cm-1,
respectively), which is associated with the "loosening" of the structure. Although shortened intermolecular
contacts in the anion - radical-cation (I---S) system were found in iodine-derived RCS with bis (ethylenedithio)
tetrathiafulvalene, this did not increase its electrical conductivity. The analysis of the obtained RCS in the series
(D)2[8,8'-Cl2-3,3-Fe(1,2-C2B9H11)2]) (where D = BEDT-TTF, EOTT, BPDT-TTF) showed that with the increase of
the radical the conformation of the donor molecule changes from almost planar to the conformation of the "chair".
Thus, the packing in the middle of the dimers is compacted, as a result of which the distance between the dimers
themselves increases and the structure becomes fluffier. Specific resistance studies confirm this effect, and in a
number of RCS with BEDT-TTF, EOTT, BPDT-TTF - the electrical conductivity decreases (0.5, 0.2 and 0.05 Ohm-
1-cm-1, respectively). The use of a more planar donor, dibenzotetrathiafulvalene (DB-TTF), has resulted in new DB-
TTF RCS with Iron (III) and Chromium (III) bis(dicarbolides). A characteristic feature of the crystal structures of
related compounds is the method of overlapping radical-cations in the stack - the long axes of neighboring
molecules are rotated relative to each other by ~ 30n. Electrophysical measurements of these salts have shown that
these compounds are semiconductors, and the conductivity of the salt (DB-TTF)2[3,3’-Cr(1,2-C2B9H11)2] is
approximately 500 times higher than that of its BEDT-TTF counterpart. This is due to the fact that in the structure
(DB-TTF)2[3,3-Cr(1,2-C2B9H11)2], stacks of radical-cations are regular, while (BEDT-TTF)2[3,3'-Cr(1,2-C2B9H11)2]
is characterized by dimeric stacks of radical-cations. Intensive studies of Bechgaard and Fabre salts have shown a
wide range of their properties from dielectric to superconducting, in which metal-dielectric transitions occur at
low temperatures. Therefore, we synthesized bovine tetramethyltetrahalcogenofulvalenes with metal-carborane
anions. As a result of electrophysical measurements it was found that salts of tetramethyltetrathiafulvalene with
[3,3-M(1,2-C2B9H11)2] (M = Fe, Cr) are dielectric, the conductivity of crystals at room temperature is less than 10-
10 Ohm-1-cm-1. In the dissertation work for the first time:(1) RCS with paramagnetic anions of halogen-substituted
iron dicarbolides was synthesized by the method of anodic oxidation of n-electron donors, which allowed study of
the effect of the magnetic component on the correlation "structure - conductive properties". (2) The influence of
the substituent in the anion on the conformation of the dicarbolide ligand and the packing of radical-cations in the
conductive layer has been studied. (3) It was found that bulk radicals in the structure of primary tetrathiafulvalene
cause "loosening" of the conductive layer, which, in turn, leads to low conductivity. (4) Electrophysical and
magnetic properties were determined for the synthesized single crystals, correlations "structure - conductive
properties” were studied.
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