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B 0030pe IpouIOCTPUPOBAHBI PAa3JUUYHBbIE ACIEKThl XUMUU KOOPAMHAIIMOH-
HBIX COeIWHEHHUN ceMuKapbasuma ¢ 3d-merajiaMu: COCTaB, CTPOeHIe, (hU3UKO-
XUMHUYECKNe CBOHICTBA, BOSMOKHBIE 00JIaCTH IIPUMEHEeHU.

KiaroueBsle cioBa: ceMuKap0asul, KOOPANHAIIMOHHEIE COeIUHeHNsA, 3d-MeTalIbl.

Cemurap6basun (NH,NHCONH,, Sem) u ero cosu HaXOmAT MIUPOKOE IIPUMe-
HeHUle IIPU UAeHTU(GUKAIIUU, BBIJEJEHUN U OUNCTKE aJbIeTUJI0B U KEeTOHOB, B
cuHTe3e ceMUKapbasoHOB U reTeponukandecKkux coeamueHuit [1]. Cemukapba-
3UJ CONEPKUT KapOOHUJIbHYIO IPYIIITYy M aMUHOTPYIIIILI. Y UUTHIBAsA 9TO, a TaK-
JKe CIIOCOOHOCTh aMHUIOB K TAyTOMEPHOMY IIPEBPAIIleHUI0, MOYKHO IIPEAIIoIaraThb
CYII[eCTBOBaHME KOMILIEKCOB Pa3JMYHOTO CTPOEHUS.

BosbimuHCTBO MCciieoBaTe el CUMTAIOT, UTO ceMUKapbasujy coxXpaHseT B
KOOPAMHUPOBAHHOM COCTOSHHUH <«aMHUIHYIO» (OopMy, SABIAACH OUIEHTAaTHBIM
XeJaTUPYIOIINM areHTOM, OCYIIEeCTBJIAIOINIMM CBSA3b C aTOMaMU METAJIJIOB Ue-
pes aToM Kucigopoxa u atom asora rpynnel NH, ruapasuuosBoro ocrarka. He
WCKJIIOUEHO, UTO IIPU OMNpeJeJIeHHBIX YCJIOBUAX ceMUKapOasua MOXKEeT UTpPaTh
POJIb MOHOJIEHTAaTHOTO JIUTaHIa, a TaKyKe y4acTBOBAaTh B 00pPa30BaHUU TeTpPAIlu-
JTOKOMILIIEKCOB. IIpu peaKmuax coJieii METAJIJIOB C COJNAHOKHUCIIBIM ceMuKapba-
3UJIOM B BOJHBLIX PAcTBOPaX BO3MOYKHO 00pa3oBaHIle KOMILIEKCOB, COIEePKAIIINX
au6o xatuonsl [H,NCONHNH,]" BHemneii chepsl, 1160 HeATPATbHBIE MOJIEKY-
Jbl ceMukapbasuzga [2].

s 6oabiiuECTBA 3d-MeTaJJIOB B 3aBUCUMOCTH OT COOTHOIIIEHUA MCXOMHBIX
peareHTOB MOTYT OBITH ITOJIYUYE€HBI KOMILJIEKCHI C PA3JIUUYHON CTEXHMOMETPHUeN Me-
TaJJI : cemukapoOasun. Tak, A XJIOPUIOB OIMCAHBI M(Sem)Cl2 (M = Mn, Cu,
Zn), M(Sem),CL, (M = Mn, Fe, Ni, Cu, Zn), Co(Sem),Cl,2H,0, Ni(Sem),Cl, 3H,0
[8]. Ymomuuaemele B ykasanuuoi pabGore Ni(Sem),Cl,, Ni(Sem),Cl,3H,0, a
kpome Toro, Co(Sem),Cl,, Ni(Sem),Cl, u Ni(Sem),CINO, Bnepsrle onmucaHbl B
pabore [4], a KomMILIeKChI Meau — B padore [5]. VI3 BoAHBIX pPacTBOPOB, COIEp-
JKaIUX COJIAHOKUCJBIA cemMukapOasun u menb(Il), B 3aBuCUMOCTH OT CTEXMO-
meTpuueckoro coorHomrenus menu(Il) k cemukapOaszugy MOTyT OBITH BBIJEJIECHBI
TPU pasHbIX BuAa KpucrajaiaoB. Korga cemukapOasug B m30BITKE, IIOJYyYalOTCS
MOHOKJMHHBIE KpucTawibl ¢popmyasl [CuCl,(Sem),], a mpu cooTHOIEHUN Menn
K ceMukapbasuay 6oJibilieM OO paBHOM eIWHUIIE, IIOJIYUAIOTCS ABA BUAA KPU-
CTaJIJIOB OJHOW M TOH ke crexmomerpuueckoir dopmynasr [CuCl,(Sem)]: omna
opTopoMOMUecKas U OJHA MOHOKJMHHAA cooTBeTcTBeHHO [6]. KoMILieKchl co-
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craBa M(Sem)Cl, nna Fe, Co, Ni He BbIJjeNleHBI, IOCKOJIBKY TaKad CTeXHOMe-
TPUS HE YAOBJIETBOPAET CTEPEOXUMUYECKUM TPEOOBAHUAM STUX METaJJIoB [3].
CunTe3upoBaHbl aAnyKThI TeTpaxjopunaoB Ti, Zr, Hf ¢ cemurapbasumom [7].
Hna menu(ll) masecTHbl KomIiekchl Gpomuma Cu(Sem)Br, m Cu(Sem),Br, u
nepxjopara Cu(Sem),(ClO,), ¢ cemurkapbasugom [8, 9].

M1 HuTpaTOB oIy YeHbI KoMILTeKChl cocraBa Cu(Sem)(NO,),, Cu(Sem),(NO,),
M(Sem),(NO,), (M = Co, Ni), gia cyasdparoB — Cu(Sem)SO,, Cu(Sem)SO, 2.5H,0,
M(Sem),SO, (M = Fe, Co, Ni, Zn, Cu), Ni(Sem),SO,2H,0 [4, 5, 8, 9]. Boasb1moii
WHTEPeC MPeACTABIAIT COeIUHEHN ceMuKapbasuia ¢ KOMIUIEKCHBIM aHUOHOM
[CuL,] [Co(NO,)] X (X — NO, Clo,) [10].

He Bcerga cemukap6asuj mpu KOMILJIEKCOOOPA30BAaHUU OCTaeTCs HEeU3MEH-
HbIM. Tak, coegmHenus cojieii HuKeada(Il) ¢ ABymMs m Tpemsa MOJEKyJaMH ce-
MUKapOasua OKpaIIeHbl COOTBETCTBEHHO B 3€JIEHBIN U IroJIy0Oi IBETa, B TO Ke
BpeMsA IIPU OCTOPOXKHOM A00aBJIE€HUU THUAPOKCHUIA HATPUA K KOHIEHTPUPOBAH-
HOMY PacTBOPY COJIM HHUKeJA, COAep:KalleMy COJSTHOKHUCIBLIN ceMuKapbasum,
OBLJT IOJIYUEeH TaK:Ke 0CaJIOK PO30BOrO ITBETA, B COCTAB KOTOPOTO HE BXOIAT aHU-
OHBI, IIPUCYTCTBYIOII[NE B PacTBOpe, T. €. ceMUKapoOasuj BXOIUT B COCTaB KOM-
IJIeKca B AenpoToHUpoBaHHOM Bupe [4]. ABTopsl [11-13] mokasanu, uTo npu
peaKIiusax COOTBETCTBYIOIIUX aIlleTUJIAIIeTOHATOB METAJIJIOB C ceMHUKapbasuaoM
00pas3yIoTcAa KOMILICKCH ¢ CeMHKap0asoHOM ameruianeroHa cocrasa [M(HG),]
(M = Co, Ni, Cu, H,G — cemurap0a3oH aleTuaneToHa).

Ilpy u3yueHMM wu30TepM PACTBOPUMOCTU CHUCTEM ceMukKapbasujy — arie-
TAaT MUHKA — BOJa ObLIM BbIZeJIeHbl KOMILIEKChl cocTaBa Zn(Sem)(CH,COO),
u Zn(Sem),(CH,COO), [14]. MeTonom u30TEPMUYECKOW DPACTBOPUMOCTU OBLIO
HUCCJeI0BAaHO TaKyKe KoMIuiekcoobOpaszoBaume xJjopunoB Co(II), Ni(II) u Zn(II)
C COJIAHOKMCJIBIM ceMuKapbasugom mpu Temieparypax 20, 40 u 55 °C [15].
B caryuae CoCl, mpu 55 °C HabaomaeTcsa B3anMOJeACTBAE MeX/y KOMIIOHEHTaMK
c oOpasoBaHMeM MHKOHTPYSHTHO pacTBOpuMoOro Komimaekca 1 : 1. B cucreme ¢
xaopunoM HukKeasa npu 40 °C obpasyeTca TBepbII pacTBOP IIEPEMEHHOT'O COCTa-
Ba, U3 KOTOPOTO BhIesieHa TBepaad (dasa ¢ orHomenueM NiCl, : (Sem)HCl=1: 1.
Xyopua MUHKA JaeT ABa KoMILiekca coctaBoB 1 : 2 m 4 : 3. Bwln ycTaHOBJIEH
daxT BxoxkIeHus mosekyasl HCl B cocTaB ceMuKkap6asuaHbIX KOMIIJIEKCOB.

Hamu 6biiu paspaboTaHbl METOAMKU U CHUHTE3WPOBAHBI 16 KoopauHAIU-
OHHBIX COEIUHEHHNII BajiepaToB m 0OeH30aTOB 3d-MeTajjioB ¢ ceMUKapbasuaoM
cocraBa M(Sem) (RCOO),, rnen =1 (R =-CH;,, M = Mn); n = 2 (R = -CH,,
M = Co, Cu; R=-CH,, M = Ni, Cu, Fe)y n=3 (R =-CH, M = Co; R =
—-CH,, M = Co, Zn); n =4 (R=-CH, M= Ni; R=-CH, M = Co, Fe);
Ni(Sem),(C,H,COO),(C,HOH) (m = 1 uam 2), a TakKe KOMILJIEKCHI (TAIaTOB
cocraBa M(Sem),Pht (M = Co, Zn) u M(Sem) (HPht), (M = Cu, n = 2; M = Ni, n
= 4). Jlna komimekcoB 6enzoara kobanbTa(ll) cocraBa Co : cemukap6asun 1 : 3
u 1 : 4 peanusymTcs U30MePBbI: B 000UX CJAydYasX B 3aBUCHUMOCTH OT YCJIOBUI
CUHTE3a yIaeTcs BBIJEJUTH II0 IBa BEIeCTBa, OJHO PO30BOTO, a IPYroe rojryoo-
ro nsera [16, 17].

Ins ompenmeseHusaA CTPOEHUSA CEMUKapOasuMAHBIX KOMILJIEKCOB 3d-MeTasioB
MCIIOJIb30BAJINCEH padanuHbie meToabl: PCA, I9IIP, onmpenenenne MarHuTHON BOC-
npuumunBocT, UK m s1eKTpoHHASA CIIEKTPOCKOMNUA.
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Metogom PCA ycranoBieno [6], uTo B o060ux KOMILJIeKCaX COCTaBa
[CuCl,(Sem)] (¢ opTOPOMOMYECKOH M MOHOKJIMHHON CTPYKTypPaMu) KOOPAWHA-
IUOHHOE OKPY:KeHUe MeAUu OKTadApUUYecKoe C IeIMoYKaMU KOOPAMHAITMOHHBIX
mosiuadapoB BAosib ocu [100]. B MOHOKJIMHHOM coeqUHEHUU OBe ceMUKapbasui-
Hble MOJIEKYJIbI, IIPHUCYTCTBYIOIIMe B ABYX COCEIHUX OKTa’Apax BAOJbL I,
UMEIT aTOMbI KUCJIOPOJA M a30Ta B TPAHC-KOH(MUTYpPAIIUU APYT OTHOCUTEIHLHO
Ipyra m ImeHTp cuMMeTpuu. B opropomMOuuyecKoM coeamHEHUM IBe ceMuKapba-
3UIHBbIE MOJIEKYJIbI HAXOASATCA B IUC-KOH(MUTYpPAIINY U IIEHTPa CUMMETPUU HET.
B 00oux coemmHeHMAX yIaKOBKa onpeneasercsa BogopoaabiMu cBa3amu NH---Cl
u NH---O, xoTophnle cBA3BIBAIOT Ilenu BMecTe. IlouT ogJHOBpEeMeHHO ¢ paboToit
[6] pomOuueckas crpykrypa kKomiutekca [CuCl,(Sem)] 6bina moaTsepskaeHa me-
togom IIIP [18].

Astops! [1, 19] moayuuam u oupemeuJu CTPYKTYPY COEIMHEHUSA XJIOPHUIA
IUHKAa ¢ ceMukapbasumom coctaBa 1:1. CTpyKTypa KOMILJIeKca ¢ HeHMTPaJIbHBIM
ceMUKap0a3u oM IOCTPOeHA U3 OUANEPHBIX IIEHTPOCUMMETPUYHBIX KOMILJIEKCOB.
Cemukap0basug ABJAETCI TPUAEHTATHO-MOCTHUKOBO-IIUKJINYECKUM JIUTAHIOM U
KOOPAUMHUPYETCS aToOMaMM IIMHKA Yepe3 aTOM as3oTa THAPa3MHOBOTO OCTaTKa
M aTOM KHUCJIOpPOJa KapOOHMJIBHOU rpynnbl. MOCTHKOBBIA aToM KHUCJIOpPOAa 00-
pasyer nBe HepaBHOLeHHBIe cBssu Zn-O (2.045 u 2.262 A). KoopauHanuoHHbIH
MOJIMSAP IMUHKA — WCKaKeHHadA TPUroHaJbHasaA Ounupamuzpa [Zn-Cl 2.251 u
2.241, Zn-O 2.045 A), YIJIBI MEXKIY CBA3AMU B SKBATOPUAJBHON ILJIOCKOCTU
6nusku K 120° axcumanbuble cBsasu Zn-N u Zn-O (2.163 u 2.262 A) o6pasyor
yroa 148.3°].

Onpenenenne Kpucrajmnudeckux cTpykKTyp Cu(Sem),Cl, m Zn(Sem),Cl, [20]
IIOKAas3aJj0, UYTO KaKIbIi MeTaJlJI OKPY:KEeH B TPaHC-IIJIAHAPHOM OKPY/KEeHUU IABY-
Ms aToOMaMH KHCJIOPOoJa U ABYMSA TUAPA3UHOBBIMM aTOMaMHi as30Ta, HaXOmsd-
MIMHUCA B yIJIaX MCKAKE€HHOIO KBaJpaTa, KOOPAMHAIIUSA IOIOJHAETCS ABYMS
aToMaMu XJopa II0 pasHble CTOPOHBI OT KBazpara. Takasd oKTasgpuyecKas KO-
opauHaNuA, 0oJiee MM MeHee MCKa’KeHHas, OUeBUAHO, HAOJIIOJaeTCA TaKKe U
Yy Ipyrux auceMukapbasugHbix coenunenunii [3]. Usyuenue IIIP-criekTpa MoHO-
kpucramta Cu(Sem),Cl, [21] mokasano, 94To mMeeT MeCTO aHM30TPOITHOE OOMEH-
HOe B3auMOJeliCTBIIe BMECTe C JUIOJIb-TUIOJbLHEIM B3auMogerictsueM. B pabore
[22] O6b11 Tak:ke uccaenoBaH cuekTp JOIIP 1 msmepena MmarHuTHas BOCIPUUMYU-
BocTh KomIurekca Cu(Sem),Cl, u cmenan BBIBOJ O CYIIeCTBOBAHUYU KOBAJIEHTHOM
CBA3U MeAb — JINTAHJI 1 XeJaTHOM XapaKTepe COeIUuHeHUd.

AsBTopnl [23—25] ompemenuam KpPHUCTAJIUUYECKUE CTPYKTYPhI HUTPATHBIX
Komiiekcos [Cu(Sem),](NO,), u [Ni(Sem),](NO,), meronom PCA. Ksaxparuoe
OKpY:KeHUe aToMa Meau (POpMUPYETCA M3 aMUHHBIX aTOMOB a3oTa T'HMJpPasuHO-
BOTO (pparMeHTa m aToMOB Kucopoaa rpynnbl C=0 aByxX OuMAeHTATHBIX MOJIEKYJI
cemukap6asuza (Cu-N 1.928 A, Cu-O 1.999 A). AxcuanbHble MO3UIUK 3aHS-
Thl aTOMaMU KuUcJIopoja BHemrHechepHbIx annonoB NO,” (Cu-O 2.505 A). Kom-
IJIEeKCHBbIE KaTHOHBI U aHMOHBI NO,” CBA3aHBI B KAPKAaC BOXOPOAHBIMHU CBA3AMU
tuna N-H...O [23]. B koopaunanuonnom coenunenun [Ni(Sem),](NO,), [24, 25]
HMOHHAS CTPYKTypPa KOMILIeKca BKJouaeT KaTuoHbl [Ni(NH,NHC(O)NH,),J*" c
OKTadPUYECKUM OKPYsKeHneM HuKesda u annousl NO, . Mosekyibl cemukapba-
suga cBas3aHbl ¢ aromMoM Ni ueped atrombl O u N aMUHOTPYIIIIBI THAPA3SUHOBOTO
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dparmenTa, oopasys IIOUTH ILJIAHAPHBIE 5-UJIEHHBIE XeJaTHBLIE KOJIbIIA TAKUM
o0pas3oM, UTO TPU aToMa KMCJIOPOAa 00pas3yioT OAHY 13 rpaHeill okTasapa. Cpen-
Hue guuHbl cBaseil Ni-O u Ni-N paBusiorcs coorBercrBerHo 2.057 u 2.087 A,
cpenHue BeamunHbl XejnaTHBIX yriaoB ONiN cocrasisior 79.29°. Bo ¢pparmenTe
auraaga ON,C nIuHBI CBA3eH ABIAITCA CPEJHUMU MEXAY NJIWHAMU JABOWHBIX
1 ONUHAPHBIX CBsi3eii. MoJIeKyJIbl CBA3aHbI B TPEXMEPHYIO YIIAKOBKY MEXKMOJIe-
KYJSPHBIMU BOJOPOIHBIMU CBS3SIMIU.

Ycranosneno, uro MCl,2(Sem HCl), rne M = Mn, Zn, oTHOCATCA K TeTpa-
nuaokomiiekcam [2]. CTpyKTypa KoMILIeKca IMUHKA C COJITHOKWCJIBIM CEeMU-
Kap0asMJOM COCTOUT M3 KOMILIEKCHBIX TeTpasapuuecKux aHmoHoB [ZnCl > u
KaTHOHOB — IIPOTOHHPOBAHHBIX MOJIEKYJ ceMuKapbasuma [19].

IIpuMmeHeHMEe B KauyecTBe aHMOHOB KapOOKCUJIAT-aHMOHOB ITO3BOJIWJIO IIO-
JYYUTh KOOPAMHAIIMOHHLIE COEAMHEHUs, T'JAe CeMUKapOasuj KOOPAMHHPOBAH
mo-pasHomy. B KapOOKCHJIATHBIX KOMILIEKCax ceMukKapbasuj ABJAeTcA JuOO
OUIEeHTATHBIM U KOOPAUHUPYETCS C MeTaJIIOM uepe3 aToM KMCJI0poaa M a3oTa
IUIPAa3ruHOBOIO (pparMeHTa C 00pPa30BAHMEM MATHUUJIEHHOI'O XeJIATHOI'O I[MKJIA,
JIn00 MOHOJEHTATHBIM C KOOpAWHAIMell Yepes3 KUCJIOPOJ B 3aBUCUMOCTH OT aHU-
OHA B3STOW COJIM MeTaJljla M MOJIbHOTO COOTHOIIEeHUs peareHToB. MoHOmeHTAaT-
Hasag (PYHKIIUA ceMUKapOasuja peajmsyercsa OJs KOMILIEKCOB coctaBa 1 : 4 u
nis roxyooro Co(Sem),(Benz),[16, 17].

KoopauHaiinonHbIE COEIMHEHHSA C CeMHUKap0as3uiIoM MOTYT IIPEACTABISATH U
npaKTUYecKuil uHTepec. Tak, Komiiekc cocraBa Zn(Sem),(NO,), Hapaxy ¢ apy-
TUMHU a30TCOAEPIKAIUMI KOMILIEKCAaMU MPEIJIOKEH B KaueCTBe IMOTEeHIIUMATIBHOTO
WCTOUYHMKA T'a30B JIJIsI HAIIOJHEH!sS aBTOMOOMJILHBIX MOAYIIIEK Oe3omacuocTu [26].

CeMukapbasug-HUTPATHBIE KOMILIEKCHI 3d-MeTalJIoB MOT'YT TaKJyKe MCIIOJIb-
30BaThbCAd KaK MOJIEKYJISAPHBIE ITPEKYPCOPBI MJIs MeJKOIMCIIEPCHBIX Heopra-
HUUYECKUX MaTepuaJjoB, oOpasyomuxcsa npu ropenuu [23—25]. Tak, ropenue
komirekca [Ni(Sem),](NO,), B atmocdepe aszora naeT MeJKOJUCIEPCHBIA Me-
TAIIAYEeCKUA HuKenb, a u3 [Cu(Sem),](NO,), obOpasyerca MeJKOAMCIIEPCHAA
MeIb. ITO MPEACTAaBJIAeT UHTEPeC C TOUKU 3PEHUs Pa3BUTHUA HOBBIX MOAXOIO0B K
IIPUTOTOBJIEHNIO YACTHUII COOTBETCTBYIOIIINX METAJIJIOB.

Hamu Oblia M3ydyeHa KaTaJluTHUUYeCKasd aKTHUBHOCTL CeMUKapOasUIHBIX KOM-
IIJIEKCOB BajiepaToB M 0OeH30aTOB 3d-MeTa/IJIOB B Pa3JIOKEHUM IIEPOKCHUIA BO-
Jopojla U TOKAas3aHO, UTO Jake B HEUTPaJIbHOHN cpele Bce KOMILIEKCHI, KpoMe
IIMHKOBOT'0, YCKOPAIOT peaknuio pasnoxxenus H,0, [27].

E1ie ogHa o0acTh IpUMeHeHUs, HanboJjiee BePOsITHON MPUUYMHOI Yero, BO3-
MOJKHO, SABJIAE€TCA KOMILIEKCOOOpa3oBaHUE, — HTO CIOCOOHOCTL ceMMUKapbas3u-
Jla MHTrUOUPOBaTh KOPPO3UWIO MATKOM CTaJU B COJIAHOKUCJOU cpexe [28]. Eme
oosbiIuil apexT npousBoaut 4-henunacemurapoasus (4PhSem). Bmecte ¢ Tem
4-peHunceMmukapba3ul Kak JIUTAHJA IIOUYTU He uccJenoBasicsa. IlepBada pabora
1mo aTomMy Bompocy — crtaThsa Cmura emte 1937 roga [4]. UM Obliu moOJIydYeHBI
coenurerus M(4PhSem), X, (M = Ni, X = Cl, NO., %4 SO,*; M = Co, X = CI)
u Fe(4PhSem),SO,. Kpome Toro, 0bL11 mMOJIy4eHbl KOMILICKCHI IEPXJIOPATOB HU-
Kesd, Kobambra u menu cocrasBa [Ni(4PhSem),](ClO,),, [Co(4PhSem),](CIO,),
H,O, [Cu(4PhSem),](Cl0,), [29]. Ha ocHOBaHMY JaHHBIX 3JI€KTPOHHOU CIIEKTPO-
CKOIIMM ¥ MATrHETOXMMHUYECKUX M3MEPEHUH CcHeJaHbl BBIBOALI O IICEBIOOKTAad-
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npuueckom crpoenun [Ni(4PhSem),](ClO,), u [Co(4PhSem),](Cl1O,),H,0 ¢ msa-
TUYJIEHHBIMY IUKJIaMu 1 XenaTHbiMu yaaamu MN,O,, o0pasyemMbIiMu aToMamMu
KUCJI0pOa KapOOHUJIBHOM I'PYINBI U aTOMaMM1 a30Ta T'MAPa3nHOBOro parmMeHTa
4-pennncemurapbasuga. s kommiekca [Cu(4PhSem),](ClO,), ¢ npusreyenn-
em panHbIX JIIP mpeamosaraerca miuockuin xenarueii ysea CuN,O,. B tBepmom
COCTOSTHUHY dTO YCTOMUYMBOE KPHUCTAJJINYECKOe BellecTBO. IIpm pacTBopeHUU B
Boje unu sranHose coepuHenue [Cu(4PhSem),](ClO,),, B orauuue or anajsormd-
HOTO KOMILIEeKCa C He3aMeIeHHBIM ceMuKap0asuaoM, IOJBepraeTcs peakIiuu
BHYTPUMOJIEKYJIAPHOTO OKUCJIEHUA — BOCCTAHOBJIEHUA, B Pe3yJbTaTe Yero co
BpeMeHeM pasJiaraeTcs.

ABTopbI [29] KOHCTATHUPYIOT, UTO 3aMeIlleHHe aToMa BOAOpoJaa Ha (DeHUJIb-
HYI0 TPyOmy B IOJOKeHUU 4 ceMuKapbasuaa He OKa3bIBaeT CYIIeCTBEHHOTO
BJIVMAHUA HA CTPYKTYPY U BJIEKTPOHHOE CTPOEHUE 00pa3yHIUXCcsa KOMILIEKCOB,
OJHAKO IPUBOAUT K CHUKEHUIO PACTBOPUMOCTU KOMILJIEKCOB B BOJle M Bo3pac-
TAHUIO PEaKIIMOHHOI crmoco0HOCTH KoMIiLiekcoB menu(1l).

Hamu cuHTe3upoBaH psa KOMILJIEKCOB XJOPHUAOB M HUTpaToB Kobasbra(ll),
uukena(Il) u megu(Il) ¢ 4-pennncemukapbasugom cocrasa M(4PhSem) X, (n =
2, M = Cu, X =CI, 1/280,*, Val, Benz’, 1/20x* ; n = 3, X = Cl', M = Co, Ni;
M = Cu, X = NO,, Pht)*, M(4PhSem),(H,0),(NO,),mH,O0 (M = Ni, m = 2; M
= Co, m = 0) [30-33] u mokasamo, uTo 4-heHUJICeMUKaAPOA3U] MOHOJEHTATEH
¢ KoopauHAaIuell uepe3d KHUCJIOPOJA B KOMILIeKcax ¢ HuTpartamu kKobaiabTa(ll) u
Hukenda(Il) u okcanarom menu(ll) u GugeHTaTeH ¢ KOOpAMHAIUEll Yepe3 aTOMBI
KMCJIOPOJIa M a30Ta BO BCEX OCTAJBHBIX KOMILIEKCAaX.
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KOOPIWHAIIIHHI CITOJIYKHA 3d-METAJIIB 3 CEMIKAPBA3UIOM

Pesrome

Borunaai npoinmiocTpoBaHi pisHi acmek T XiMii KOOpAMHAIIHHNIX CIIOJIYK ceMiKapoasumgy
3 3d-meramamu: ckJanm, 0Oymosa, (pismKo-XimMiuHi BiIacTHBOCTI, MOMKJIMBLI oOjsacTi 3a-
CTOCYBaHHS.
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3d-METAL SEMICARBAZIDE COMPLEXES

Summary

The various aspects of the 3d-metal semicarbazide complexes chemistry such as
composition, structure, physicochemical properties, possible fields of application —
have been illustrated in this review.

Key words: semicarbazide, complexes, 3d-metals.
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