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O61as xapakTepuCcTAKA PaboThl

AxTyanbHocrs.  IlomusjgepHsle  KOOp/AMHAMOHHBIE — COEMMHEHMs c
BBICOKOCIIMHOBEIMU aTOMaMH IEPEXOIHBIX METALIOB BRI3HBAIOT IIOBLIUEHHBIN HHTEPEC
Cpeli CIIEUHMANKCTOB M3-32 NMOTEHIMANBHON BO3MONKEOCTH BApEMPOBAHHMA CTPYKTYD C
Pa3IMYHBIM COYCTAHMEM ONMHAKOBEIX HJIH DA3IMYHEIX METAUIONEHTPOB B OJHOMH
MOJIEKyJIe, UTO BeJeT K pa3paboTke 3 dEKTHBHEIX COCOGOB YIPaBIeH S MATHUTHEIMU
CBOMCTBAMH  MONEKY/DHBIX ~ CHCTeM. MarHuTHbIE  CBOWCTBA  HOMHAZEPHBIX
KOOPIOMHAIMOHHEIX COCHMHEHHH He CBOAATCS K TPHBHAILHOMY [IApaMardeTH3My
MOHOMEPOB MM JMaMarHeTU3My METalNOOpPTaHNYECKHX KIACTePOB ¢ HPOYHbLIMHI
CBSI3AMH METalUI-METAI, &8, KaK IPaBWIIO, SBIAIOTCS PE3YIBTATOM CHHH-CIIMHOBBIX
OOMEHHBIX ~B3aMMOIEHCTBHN MEXIy MATHHTHEIME LeHIPAMH, 4YTO BeJeT K
CKOPPENVPOBAHHOMY IIOBEICHUIO CIMHOB HE CIMIIKOM YHAJICHHBIX JAPYr OT Apyra
NapaMaTHUTHEIX aTOMOB MET&Ia. 37ech OcoOEIl KHTepec MpEeacTaBifeT TIOHMCK
MOJIEKYIAPHBIX COSAMHEHHH 007afatomux GeppOMarHeTU3MOM, Korza i GopMaibHO
MOJEKYIAPHBIX KOMIIEKCOB HaOMIOZAETCs O0CTATOYHAS HAMArHWYEHHOCTL. 3ITO
peuaimuil T KOMIDIEKCOB, IPHYEM BEChMa HEMHOTOUMCICHHBIE H3BECTHBIE CErOHS
MOJICKYJLSIPHBIE (PEPPOMArHeTHKY, KaK IPaBUIO, MPEICTABIIOT COOOH MOHOANEPHbIE
(unu  HebONBIIONW AAEPHOCTH) KOODAWHAINIOHHEIE COGAMHEHWS, 0oO0pasylomue B
KpHCTAINax CIIOMCTBIE MM KapKacHble IOMMMEpHl 32 CUET HEBAIEHTHBIX
B3aumoxeicTsrii [1]. Ilpeanonaraercs, 970 IMEHHO 3TH COCIUHEHMS IEPCIICKTURHEI B
KauecTBE COCTABHBIX OJOKOB, HEOOXOOMMBIX Ul CO3JAHHA  MOJEKYJISPHBIX
KOMITBIOTEPOB WM APYTUX YCTPOHCTB, OCHOBAHHBIX HA MOIEKYJSIPHON XHUMHYIECKOM
cbopke [2,3]. XuMudecKue MOITXOIb], MCIONB3YEMBIC CETONHS UL KOHCTPYHPOBAHHA
HOZNOOHBIX COCAMHEHHHA, OTHOCATCS B OCHOBHOM K OOJIACTH CYIIpaMOJIEKyISPHONR XUMHH
U OOBEIUHAIOTCS TEPMUHOM «AW3alH MOJEKYIApHBIX (eppoMarHeTukosy. Ocoboe
MECTO B JaHHON o6yiacTd 3aHUMAT XKapOOKCHIIATHBIE KOMIUIEKCHl IIEPEXOIHBIX
METaJIIOB, Giarogaps XOpolleH pacTBOPUMOCTH ¥ YCTONYHMBOCTH B OPTAHUYIECKUK
PAaCTBOPUTENAX, YTO OYEHD BAaXHO JUI PEIeHNS TEXHOIOMMYECKHUX 3aad. B 9TOM cBssu

pa3pa60TKa METONOB XMMHUYECKOI'0 KOHCTPYHPOBAHUA MOJEKYAAPHBIX MarHeTHKOB (B
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ToM umcie (GeppOMATHETHKOB) Ha OCHOBE IOTMANEPHBIX KapOOKCHIIATOB HEPEXOIHbIX
3IEMEHTOB TIPEICTABIACTCS BEChMa aKTyalbHOHA.

Ilesb HacTosIeH paloThl 3aK/Ii0Yanach B pa3paboTke CHOCODOB XUMUYECKOH

c6OpKH TIMBAJIATHBEIX KIACTEPOR C BRICOKOCIMHOBHIMA aTOMaMu KoOansTa U HUKeNs (Ha
[pEMEpe HEHTASJEPHEIX KOMIUIEKCOB) H MOAMQHMKAIMA WX MArHUTHEIX CBOHCTB, 2
Takke B TIOMCKE METOMOB XUMMYECKOTO KOHCTPYHPOBAHHS  MOJCKYJISPHBIX
(heppOMArHETHKOB Ha OCHOBE TIOJHSIEPHBIX THBAJIATOB KOGaIbTa.

Havunasi HOBU3HA M OPAKTHYECKAs 3HAYNMOCTD 3aKJIF0OUACTCA B CIEAYIOLIEM:

= paspaGoTaHbl HOBble S(QEKIMBHEIE CITIOCOGE XUMUIECKOH COOPKM IOJHANEPHBIX
KOMIUIGKCOB  C  BBICOKOCIIMHOBEIME ~ aTOMaMM  HHUKeNs B KobaisTa
CTPYKTYypOOOPasyrOIMMY ~ TOAMJEHTATHRIMA  N-JOHODHBIMH  MOJIEKyIaMu-
JIMTAHAAMY, B YACTHOCTH, IPOU3BOAHEIMH TeTPasUHa U opmo-(QeHuNIeHIHaMpHa;

" [onyyeH HEOOHUHBIM aHTH(EPPOMATHWTHEIM CyNpaMOTeKyNspHBIM ancambib
[Nig(u—OH2)4(u—OOCCMe3)4(nZ-OOCCMeg)(OOCCMe;)w(pg-L)ﬂ+Me3CCOO‘ B
BUge GECKOHEUHOH HAaHOpasMepHO TpyOku, cocTosmuii M3 BOCHMMANECPHEIX
ratmounsix  xommiekcoB Ni(Il), rme L= 3-(3,5-mumernnumpasorn-1-u1)-6-(3,5-
nuamnno-1,3,4-traguasonmn)-1,2,4,5-reTpasus;

®  pa3paboTaHbl METOXBl CHHTE33 HOBOTO THIIG MOJEKYJAPHEIX MATHUTHOAKTHBHBIX
KOMILTEKCOB - Temragmepusix iiacrepos Co(Il) m Ni(Il) co cmmpaHoBbIM
METAITOOCTOBOM Ha OCHOBE 3,6-6mc-(3,5-nuMeTiinmpason-1-un)-1,2,4,5-reTpaspHa B
Ka4yeCcTBE CTPYKTYPOoOOpa3yOILETo IUraHaa;

®  galifeHs]  XUMUYECKME€ ~— METONEl  MOXWGWKAIMK  MATHATHRIX  CBOWCTB
aHTHdEpPOMArHUTHOTO CIIMPAHOBOTO XoMIulexca ¢ aromamm koGambra Cos(ps-
OH),(u-O0CCMes )4 (u-N. N | N'-3,5-Me,CsHN,Co(O)N,)s(MeCN), 1ryTeM B3auMo-
metictua ¢ mapaMarapTHeiME dactuiaMu NiCl, m CoCl,, xoTopoe MIPUBOIUT K
[OIYYEHFIO HOBHIX CIIMPAHOB ¢ HepPPOMATHHTHEIM THUTIOM CHMH-CIMHOBOTO OGMEH;

= oOuapyXeHO HEeOOHITHOE IPERPANICHAE KOOPIVHMPOBAHHBIX MOJEKYJI - IIPOM3-
BOJIHBIX O-(EHWICHIMAMUEA B OCH3MMHNA3ONBHBIC JMTAHAL! TPH IPOBEICHUM
peaxiuil MMBANATOB KOOANbTa C TUAMHWHOBEIMY TUTAHAMH B AleTOHUTPIIIE;

" [I0JydeHs! TEPBbIE TIONUANEPHEIC MOICKYIAPHEE (DEPPOMATHETHKM HA OCHOBE 4,5-

auMeTH-, N-MeTun-1,2-GemmicHuamMisa ¥ OMMIASPHOrO IMBajgaTa KoOamsTa;



HAM/IEHO, YTO TEMICpaTypa TEpeXofa M BENHUMHA KOSPLATHBHOM CWJIBI STHX
BEIIIECTB 3aBHUCHT OT MX CTPOCHUS;
[Tomyuennpie B xoze paGOTE PE3YNBTATEl MOTYT NPEACTABIATH MHTEpEC 11s
CIICIIHANHICTOB, paéoTafomnx B 00712CTH IM3aliHa MOJICKYISPHBIX MarHETHKOB.

Ha sammuTy BuIHOCHTCH:

iif PesynpTaTsl 10 HCCIENOBAHIIO peaKIuH TomusnepHbx muBatatos Ni(ll) u Co(IT)
€ TETPASHHCOIEPKALIUMY TeTEPOIMKINIECKAMH JIUTaHIaM,

2. PeayneraTel 0O NOHMCKY CHCTEM, TNPUTOMHBIX IS CHHTE3a MONEKYISpPHBIX
(heppOMArHETHKOB Ha OCHOBE MONHS/IEPHEIX HBANATHEIX Komiviekcos Co(Il) ¢ o-
(bEeHWICHAUAMIHOM.

AnpoGauusi pa6oThl Pe3ynsTaThl HCCHEHOBAHHN IPENCTABICHH Ha KOHKypce-

KouQepenryy Hayarsix pabor MOHX PAH (2001 r., 2-as mpemus; 2002 r., 2-ag
npewmus); 111 Beepocenitckoit KOHMEPEHUNH 10 XUMUU KIACTEPOB (Heboxcapsr, 2001 r.);
I Beepoccuiickolt KoHbepeHIUH «BBICOKOCIUHOBEE MONEKYIH U MOJIEKYIAPHELE
(eppomarnetuku» (YepHoromorka, 2002 r.), MexnyHaponnoli xondepeniyy «New
Approaches in Organometalic and Coordination Chemistry. A Look from XXI Century»
(Hrokamit Hosropon, 2002 r.); Mexayraponsom cumiiosuyme «Molecular design and
Synthesis of Supramolecular Architecturesy» (Kazauns, 2002 r.);

Iy6auxanun. OcHOBHOE cozepkaHwe paGoThl OIMyONHKOBAHO B 3 CTATHAX U
Tesucax 7 DOKnaznos Ha Poccuitckux i MeskIyHapOIHBIX KOH(GEPEHLHX.

Pabora BemonHeEa nOpH QuHaHCOBOM momuepxke Poccumiickoro Momna
DynpamenTanbHbx Vcenenosanuii (rpasrsr NelNe 01-03-32537, 02-03-32453, 02-03-
06648).

O0bem u cTpykTYpa paborsl. JluccepTalonHas paboTa COCTOUT U3 BBEICHUS,

0030pa JTUTEPaTyphl, IKCIEPUMEHTAILHON YacTH, OGCYKIEHHS Pe3yIbTATOB, BEIBOIOB 1
CIIMCKA LMTHPYEMOH JuTepaTypsl. PaboTa usnoxeHa wa /42 CcTpadHuLiax IEYaTHOTO
TEKCTa U COIEPIKUT0CKEM * M SOPUCYHKOR.CIMCOK IMUTHPYEMOM JHTEpPaTyphl BKIHOYAET

HAUMEHOBaHUM.
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Conepmal-me ARccepTanumn

Bo BBexeHum OOOCHOBBIBASICS AKTYaIbHOCTH TEMEI, BHIOOpD OOBEKIOB U
chOpMYTHPOBAHET IEMH paboTHI.

I. OG3op snHTepaTyphl. B JaHHOM riaBe pacCMOTpEHEl JAHHEIE II0 CHHTE3Y U
VICCIENOBAHMIO MTOMUAAEPHEIX BEICOKOCHMHOBEIX KoMILTekcon kobansra(ll) i vukens(1l)
C MOCTHKOBHIMM JUraHIAMU Pa3TIuuHON MPHPOIBL, & TAaKXKE OCBEIEHO COBPEMEHHOE
COCTOAHHE XHMHUM TIONUSACPHEIX KapOOKCHIATHBIX KoMiuiekcoB kobansta(ll) 1
Hukena(ll) ¢ pasiuUHBIM THUIOM CIHH-CIIMHOBOTO oOMeHa. O630p JHTEpaTyphl
3aBepIIacTCA OCTAHOBKOR 3a/1a1H.

II. DxcnepuMeRTATLHAS 9aCTh, B TaHHOH IMape M3/I0KCHBI METOIMKY CHHTE3a
HOBLIX COEUMHCHMI ¢ JaHHBIMH XWMHKUYecKoro anammsa u MK-crexTpos, a Takxe
OTMCAHE! pUOOPEL, UCIIONB3yEMEIE IS NPOBENEHMA PA3THYHEIX (QHIHKO-XUMUIECKUX
uccnenoBaHuit, DneMeHTHEIM aHanu3 Ha coxepxkanue C, H, N nposogunu na C,H,N-
anamsatope Carlo Erba 8 MOHX PAH. MK cmextper B obmactu 4000-400 em”!
PEruCTPUpPOBATH Ha criekrpodoroMeTpax Specord M80 B obpasiax, TabneTHpOBaHHBIX
¢ KBr. Marrseroxumuueckue u3Mepenus Inposoammm Ha SQUID-marnuroMerpe
Quantum Design MPMS-5S s wmuteppate Temmepatyp 300-2K B Mexaynaponuom
Tomorpadrueckom mentpe CO PAH  (r.Hosocubupck). PentremocTpyxTypHBIE
HCCIEOBAHNUA BEITOHEHH! Ha ABTOMATHYECKIIX nmuppaxromerpax Bruker AXS SMART
1000, o6opynosansx CCD-AETEKTOPOM.

II1. O6cyskaenue pe3yabTaToB.

L1, Xwamudgeckue cnocobbi  MopuuKaumy MATHHTHBIX  CBOHCTB
HoJIESAePHBIX THBAIATOB KOOANBTA B HEKEJIS ¢ TeTPa3HHOBLIMM JIATAHIAMH.

TlepcrieXTHBHBIMY  CTPYKTYpoOOpasyromumMu OJOKaMu ISl KOHCTPYHpOBaHHS
HOJIAANEPHBIX MOJIEKYJT ABNSIOTCS JIMraHjbl, COAEPXKAIIME HECKOIBKO HOHOPHBIX
HEHTPOB, HampuMep, NOMMGYHKIMOHANBHEIE  IETCPOLMKIMYCCKHC — MOJICGKYJIBL,
comepkamue  Terpasuuosslii  (parment [4]. Jima osrtof  nenum  ymobHeIME
METaIO0COAEPIKALIMMY areHTaMH MOIyT ORITH XOPOTIO PACTROPUMBIE B OPTAHWIECKUX
PaCTBOPHTENIX [ONHUIEPHBIE MHBANATHEIE (TPUMETUIANETATHEIE) KOMIUICKCH] HUKEIS U

KoOasbTa, Nig(HOOCCMe3)4(pa-OH)5(13-OH)3(Uy-OOCCMe3)1, (1) u
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[Co(OH).(OOCCMes)a.y ]k (2), Jerko pacmienisiomgecs 0o AelicTBHEM N-goropHbIx
MOnexyx [S]. TIpy 5TOM OKa3aioch, UT0 NPUPOJA 3aMECTUTES B TEIPA3UHOBOM ITUKITE
BIWCT HE TOJBKO Ha MPOLECC (POPMHPOBAHMA HOBOTO MUBATATHOIO KIACTepa, HO U Ha
YCTOHYHBOCTE €aMmOTO JMTagAa B O9THX peakmusx. Tax, B3auMojeicrsue
JEBATHSIEPHOTO KIacrepa HUKEJIT Nig(HOOCCMe3)a(1ta-OH)3(113-OH)5(p,-
OOCCMes);p ¢ L - 3-(3,S-L(I/IMGTHJIHI/IpaBOﬂ-1-I/IJI)-6-(3,5—III/I&MI/IHO-1,3,4-TPIaZH/Ia30J1HJI)-
1,2,4,5-terpasusiom  (85°C, MeCN, Bosmyx, | uwac) mpuBomut K 00pazoBaHU0
OKTasIEPHOTO KOMITIEKCa HUKETT [Nig(H—OHz)4(H'OOCCMC‘;)4(?’]2-
OOCCMe;)(OOC'CMe3)m(p.3~L)4]’LMe3COO~ (3) ¢ BeXOgOM 60% (Cxema 1).

-y NN
s \
Nis(OH)(OOCCMex)2(HOOCCMes)s +/]:(:—<’ Yl Ny
1 M~ N N=N

{ MeCN, 85°C

(Niy L= 1:1)
|
v o=cR Ckcg £
20 e —Of\w/ O'lé
o=k ¢ ifag
A 5 4 ”20” M;
R, \v\ /N/ \r\ //@\/\
S0,
Pk s W

D /f\/'/ T ’A
L5 )\?d

Cxema 1. Obpasosarne xommmiekea [Nig(u—~0H;)s(u-O0CCMes)s
(nz-OOCCMe3)(OOCCMe3)lo(ps-L)4]+MegccOO' 3)
B cootsercTpuz ¢ manmsmvu PCA! B Kpuctamie 3 o6pasyroTcs HaHOpa3MepHEIe TpyOKy
38 CYET CTOHOYHOM YIAKOBKM OKTASJIEPHBIX HUKIMYeCKHX KatuoHoB (Ni(4)-Ni(8)

6.851(1)A, Ni(2)-Ni(6) 9.672(1)A, Ni...Ni 3.325(2)-3.363(2)A), B xotopsix L Bsimiosn-

L PentrenoctpyxrypHrie axcriepavents! BoimonHessl k.x.H. I'.T.Anexcanapossiv 8 UTHOOC PAH u

Ax.4. npod. JLT".Kysemuro#t (Durham University,UK)



HSIET DONB MOCTHKAa MEXAy IUHUKeNeBRIME Oparmentamu (Puc. 1). IIpu stom B
Kanagax TpyOOK HAXOAATCS MOJNEKYNBl allSTOHWIpWIA, 00pasys COCAMHEHHUS
BKJIIOYEHMSI, 4 AaHHOHBI IMBAIKHOBOM  KHCIOTHI, OIPENENEHHEIM  CriocoGoM

PACTIONIOKEHEL BOKPYT TpyOok (Puc. 2).

Puc.2. Buenperye conbBaTHBIX MONEKYT
aIleTOHUTPHUIIA B HAHOPA3MEPHYIO OIOCTH

Puc.1. Ctpoerue xoMmexca 3 katvona 3

Kowmmeke 3 IpogBisIeT aHTHQEPPOMATHUTHEIE CBOMCTBA (L,pe=7.45-4.8 M.B. (300-
2K)Y.

Vicrone30BaHue B 3TOM peaxuun gpyroro jmranaa (L) u3 cemelicTBa 3aMelleH-
HBIX TETPaswHOB, 3,6-Ouc-(3,5-numerwinupason-1-mn)-1,2,4,5-TeTpazuna, CcoucpKa-
IEero CUMMETPUYHBIC MHPA30IMIBHEIE 3aMECTUTENH, TPUBENO K HEOKUIAHHOMY pac-
menneHno L’ u o6pa3013aHH}o‘ neHTasaepHoro xnacrepa Nis(;-OH)y(u-OOCCMes)q
(u—N,N],N "-3,5-Me,CsHN, Co(O)NL)a(CoNHS), (4). Kractep aHaJIOTHYHOTO CTPOEHUS €
atomamu  KoGambta, Cos(i3-OH),(u-00CCMes)s(p-N,N N -3,5-Me,CsHN,C5(0)N),
(C,NH;), (5), obpasyercs mpu B3aumMozeficteuu mnonuMepaoro 2 u L’ (Cxema 2).
B xoje peakuuu WCXONHBIM JTHTAaHJ TPaHC(HOPMHUPYETCS B KETOH C OTHISIVICHHEM
MOJIEKYJIBI 3,5-nuMeTiinupazona. OTMETHM, YTO ITOT IPOLIECC UAET KaK Ha BO3AyXe B
OBBIYHBIX PACTBOPHTENAX (B KAUECTRE HYKICOMUNIA BHCTYIIAIOT MONEKYIIE! BOJBL), TaK U
B MHEPTHOM aTMochepe B aOCOMOTHPOBAHHOM alleTOHUTpUIIe (HyKIeobusl-is-, py-OH

TPYIIET WCXOAHBIX MOIMAAESPHBIX KapOOKCHIaToB 1 M 2), HpUYEM BBIXOM MPOAYKTOB

2 I
© MarHeToxXuMHYeCKHe HCCIe0OBaHuS BCEX CHHTE3MPOBAHHBIX COCAUHEHUH BBHIITOTHEHB! A.X.H., HpO(‘b.

B.H.I/Ixogcxmvl B MTL CO PAH
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Y MeCN, 80°C R \ / ¢
N~ \>‘N\)j *lem2 o / o/M Y / b o
NN ONFNey, MypL=111, O y/Ar /& cR
CH. ) \O \/ O'X,M/ e
S P e N~ N/ \
Sl i
/ \ NN ‘J\\/ LN
CH5CN /N \ K™ CHs
N = J
5C
Cxema 2. O6pasoBaHHe IEHTAAAEPHBIX KIACTEPOB - HiC
3
uuxens (4) u xobaneta (5) R=CMes

M=Ni4): Co(5)
4 1 5 1oBONBEHO BEICOK - 0k010 70%. [1o manubiM PCA nath aTomMoB MeTanna s 4 u 5
00pasyloT INOCKHH CHMPAHOBBIA OCTOB C HECBASHIBAIONIMMY PACCTOSHHUAMY MEXIy
umentpamu  (M(2)...M(3) 3.011(1)-
3.016(MA,  M(1)..M(2)  3.305(1)-
3.510(DA,  M(D..M@3)  3.473(1)-
3.510(1)A). Tpeyrombusie (parMents!
METaJIOCIMpaHa LEHTPUPOBaHbl 3-OH
TPYINaMy, HaxXOOALUMMHCA Hag W IOL
TUTOCKOCTREO  TPEYTONBHHKOB M; (M-

1.992(3)-2.120(3)A), a xaxuas napa

nepudepHiHAIX aTOMOB METajlja CBA3aHA

uc.3. CTpoeHHE KOMIUICKCOB 4 1 5

n
r

OBYMS NMUBATATHBEIME MocTuKamu (M-O
2.014(3)-2.157(3)A). Ilpn 3TOM HeTEIpe TpaHCHOPMUPOBAHHBIX MOCTHKOBBIX JMMIaHAA
L coemuuaroT mepudepuifHele aTOMBI MeTawia ¢ UeHTpaidbueiM (Puc. 3). B ofenx
MOJIEKyJaX JBa I[IPOTHBONONOKHBIX IEPH(PEpUMHEIX METANJIONEHTPa CBA3AHLl ¢
Monekynamu auetonutprna (M-N 2.102(4)-2.147(4)A). Hecmotps Ha CTPYKTYPHYIO
aHaNOTHIO, MATHHTHEIE CBOMCTBA KIIACTEPOB 4 1 5 pesko orauyarorcs. Tak, 4 npossiaseT
(eppomarHuTHeIe CBOMCTBA (Mypy=6.0-7.3 M.B. (125-15K), g=2.19(6), J17=J14=31(2)
m”, Ji5=15=56(8)cm™, Jy=Tss=-11(2)em™' -22J°=0.129(2): F=0.01219°), Torma xax 5
X8PaKTEPH3yeTCst aHTH(PEPPOMAarHUTHEIM THIIOM CITHH-CIHHOBOTO OOMEHa (Hygq=11.6-

7.7 M.B. (300-2K)).

*Pacuer OGMEHHHIX APAMETPOR BHIMIONHEH 1.X.H., npod. FO.B.Pakurunbiv 8 KHL PAH
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JIuraup L’ Take paciieningeTcs, €CIH H[POBOAUTE PCAKIMIO [NOJMMEPHOIO

[Co(OH),(OOCCMes).lx (2) ¢ L’ B Gerzorne (Cxema 3).

CH;
5 HiC
NN =N - 3

;N

. 5 »
Halea, - =N CeHs, 80 o= / o
O ate e
N VIREER TN

N=N N CHs

N
\gm R\\OO / % / O\/\\/Coioo//CR

N
e B
H(\ru \ I % Sy
N-N =N /X\>\f :
CH; Ck)-cx—lg ;0SS
Cxema 3. OGpazoBaEHe IEHTAINEPHOTO H;
P s R=CMe;

xacrepa 6 B GeHzone

ITpu 3TOM 06pasyercs nenTasnepusii xacrep Cos(ps-OH)(p-O0CCMes)u(p-N.N . N” -
3,5-Me,C3HN,Co(O)Ng)4(CsNoHg), (6, BEIXOn 75%), TreoMeTpus METalIOOCTOBa
KOTOPOTO ~ aHAJIOTHYHA  CTPOCHMIO
xommekcos 4 u 5 (Co(2)...Co(3A)
3344(1)A, Co(1)...Co(2) 3.531(D)A,
Co(1)...Co(3) 3.413(1)A). Onnaxo B 6
KOODAMHUPOBAHHEIE MOJEKYJIBl AIeTo-
HHTPVIIA, PACTIONOXEHHBIC Ha 4nepy1<pe-
pyIL MOJTIEKYT 4 1 5, 3aMEIICHSI Ha MONe-
kymel  3,5-mamermnmapasona  (Co(3)-

N(13) 2.153(4)A), ommemiromerocs B

xofe pacmemnenns uragga L (Puc.4).

Puc.4. CrpoeHne KoMIIIeKca 6

Cregyer  OTMETHTh, YTO  3aMeEHa

pepudepuiigeix  swranior ¢ MeCN Ha Gomee OOBEMHEIH 3,5-IMMETHINHUPa3ON
IPHBOIMT K YBENMYCHHIO DACCTOSHHS MEXAy Hepu(epHiHBIME METALIOLCHTPaMY B
METAIOCTIHpale 6, 910 B CBOI0 OdYepellb, CKA3HIBACTCHA HA 3HAYCHMU IPOEKTUBHOIO
MATHETHOTO MOMeHTa. HecMOTpsi Ha CYIIECTBEHHOE M3MEHCHMIC COCTaBa, Kiacrep 6
COXpaHSeT aHTHdepPOMAarHWTHBIC CBOJicTBA TONOGHO cBoeMy amamory (5) ¢

ANETOHUTPEIOM (Hogy=9.351-5.465 M.B. (300-2K)). Beposrao 3T0 03Ha9aeT, 4To
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Cnabble  BOSMYLICHHS, BHISBaHHBIE 3aMEHOM nepHQEpUIHBIX JIHTaHAOE, BpiA U
CIIOCOOHBI M3MEHHMTh XapakTep CIIMH-CIMHOBHX OOMGHHBIX B3aHMOICHCTBYH B
KOGAIBTCONEPKAIINK METAIOCTIHpPAHaX.

O6pasopanue 6 B 3TOM PEAKIMH MO3BONSET IPEATIONONKHTE, YTO TIOSHLHHN

5 nepudepuiinelx MeCN nuranzos B 5, B
# TIPHHINIE, MOTYT OBITE 3aHSTH APYTMMH
=
/E\/IL N-ZOHOPHEIMEH MOJIEKYJIaMH,
H.NT N7 UNH,
o . HJeficTBurTensHo, B3aUMOeHCTRIE
MeCN, 80 C | CoariL=1:1
L |
i KOMILIeKca S ¢ 2,6-1MaMHHONUPHAMHOM B
HN
CH; H;C alCTOHUTPIIIE PUBOIUT K 06pa30BaHMIO
HsC N_ AN N N a 7
S \\< 1 N < 5 ¢ HOBOLO  KjiacTepa 7, COAEpXKAIIero
No o N \\
| /N\\ N MONEKyNibl  2,6-AHAMHUHONMPUAMHA B
o~ \| o s
/ O/Co\/ / H, \OO\ 3 KauecTBe 3KCTpa-nuragnos (Co(3)-N(13)
RC / — C
5 >\o \OH// Co \ O>/CR 2.241(5)A) (Cxema 4). Tlpu 510M MOTEKY-
\\ \ / co /
o> N\(p/ P 7Ta HOBOTO KOMILIEKca 7 COXpaHser
Co~_,/ N< \
N o N 5 J
HoN \ »\N,,N \( | IUIOCKMH  CIMPAHOBHIM — METalIOOCTOB
wi? CH;
3 N-N BEN o
¢ % ch%)\ M (Co...C0 3.267(2)-3.592(2)A) (Puc. 3).
\\< i CH; H3C
NH, R=CMe;
i s
5 P } -
Cxema 4. Obpasonanne xommnexca 7 = ,'C‘\_W

by
i msc\ 7-..(:;1" : e
e s AN
Hna  mommduxanuy MarHHTHBIX ; 7
CBONCTB TNIeHTasI NEPHBIX MOJIEKYJI MBI
TIOIIBITAIHMCEH BBECTH B HUX HOBBIE
MAarHUTHBIE LIEHTPEI € OPYTUM JIATaHIHBIM

OKpYXEHHMEM, HUCIIONb30BaB 1 3TOro

i,
oA g

o

i

XOpOUIO H3BECTHHIE  AaKBa-TaJIOrE€HHIBI
HUKend M kobamgera, NiCL6H,O0 u
CoCl,-6H,0.

Hamu obmapymeso, 4ro xiactepsl 4 u 5 pearupyior ¢ NiCly6H,O ¢

Puc.5. Ctpoenne xnacrepa 7

obpasoBaHHMeM  M3OCTPYKTYPHBIX  (COITACHO  KPUCTAIIOTPaQUYECKHM  JAHHbIM)

TIEHTAAOCPHBIX KJ1acTepoB Mis(p3-OH)p(p-C)p(u-00CCMes)y(u-N,N N -3,5-



Me,C3HN,Co(O)Ny)o(u-N, N, N, 0-3,5-Me,CsHN,Co(O)Ng),(MeCN), (8, M

12

i
Z

(Berxon 80%); 9, M = Co (Borxon 82%)) (Cxema 5).

0 -
. 1=80C, 0,
4 wm S +N1C126H20W /)/ \ /M

MeCN/EIOH=3:1 RC\\) CI\ / % / OA/M// o
N7

2 \\ o}
CH;CN SN
3 #N N:N>\N >——CH3
H;C—u\ ey
CH; HC
R=CMe;
M=Ni(8); Co(9)

Cxema 5. OOpasoBaHuUe HEHTASIEPHbIX KIIACTEPOB 8 1 9
\\ " OnHako B HUX HET HOBBIX MATHUTHBHIX
(parMeHToB, a NHINb IO OJHOW MOCTHUKOBOMH
xapGoXCHIaTHON TpyIIIe MEXITY

nepudepuHHEIME LEHTPAMH B HCHTASIEPHOM

U & > vy
“ “me [ METAJINIOOCTOBE 3aMEHUJIOCH MOCTHKOBBIM
,_,mm
’mm
“‘ | oA

WA XJIOPHAHBIM aHUOHOM (Puc. 6): Mo maHHBIM
(( 0iSH O(aAl

b N8R

& PCA coenunenns 8 u 9, nogo6HO MCXOMHEIM
KoMIiekcaM 4 w5 HMMEIOT  IUIOCKMH

) C CHI/IpaHOBHﬁ METAUIOOCTOB, B KOTOPOM aTOMBI

o4y G2

= METaJjla HAXOJATCS HAa  HECBA3BIBAIOLIUX

Prc.6. Crpoenue HUKCIECONEPKAETO  pacorosmmax  (Ni...Ni  3.080(1)-3.480(1)A).
KoMminiekea 8 ¢ XINOPpUIHBIMH MOCTHKAMHE

OpHako Kakgas mapa nepugepuiiaeix aToMOB

MeTaLIa CBA3aHa 3a CUET ONHON kapOoxcunatHo# (Ni(2)-0(2) 2.003(5)A; Ni(3)-0O(1)
2.018(5)A) u oxmmoit xnopunHOH MocTHKOBOH TpymmEl (Ni(2)-CI(1) 2.460(2)A; Ni(3)-
ClI(1) 2.425(2)A.

ITomuepxueM, 410 IEHTasIEPHBIE COCAUHEHUSA 8 ¥ O NPOSBIAIOT ONUHAKOBEIH,

(beppOMArHUTHEIA THII OOMEHHBIX B3aUMONEHCTBUH (L,44=6.0-8.48 M.B. (120-5K) xns

8; [,9=7.99-9.5 M.B. (100-14K) m1s1 9) B oT/IMuHE OT KIACTEPOB 4 U 5 C PAsHEIM THIIOM
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CIMH-CHMHOBOrO  oOMeHa. TakuM o00pa3soM, [pH IPaKTHYECKA —OJMHAKOBOM
PACTIONOXKEHUK METAIOLCHTPOB B INIOCKOM CIIMPAHOBOM OCTOBE KJIacTepoB 5-7,9, a
TAKKe TIMraHAHOM  OKPYXCHHM UCHTPAIbHOTO ¥OHA, MATHUTHOE IOBEAECHME
KOOaNbTCOACPXAIMX ~ COSUHEHWH, Malo 3aBMCA OT  XapakTepa KOHLEBEIX
NepuepUItHBIX JTUIaHI0B, BECHMa WYYBCTBUTENBHO K TPHPOJE MOCTHKOB MEX Y
nepuepruiiHEIME  aTOMaMH METamIoB. B CIyyae HMKENEBBIX KOMILIEKCOB 4 u 8
U3MEHEHHE MPUPOJBI TaKMX MOCTUKOBHIX JIUTAHIOB HE MEHSET TUIl CIIMH~CIIMHOBOTO
o0MeHa B KiIacTepe.

Beecty HOBbIC MAarHWTHBIE [EHTPH! B ICHTAALIEPHYIO MOTEKYIY YAAIOCH oyTeM

B3aUMoJeHcTBI KOBanbTcoAepxKamero kiactepa 5 ¢ CoCly6H,0. Ipu stoMm ¢

NCCH;

5 + CoChL6H,0

CH;
N=N_ CH
e Tl v i
il NN N’ * % ___—NCCH,
MeCN, 80°C Hy \\\/O)\N' \/CO\O

= Co™ H
Coar:L=1:1 o b oI \CR

CG\N‘N \\ HyC
emon” LN Tal
N N> % %N Ty
pe N
e "
: 7 CHy Co 4
a” | Sa
NCCH;

Cxema 6. OGpasosanue komriexca 10 R=CMe;

BRIXOZOM 75% o6pasyercs HOBbIA remrasgepsiit kommieke Cos(ps-OH)(pu-CI)(j-
OOCCMes)y(p-N, N, N -3,5-Me;CsHN,Co(OINy(u-N, N, N, 0-3,5-Me,C3HN, o (O)

Nyg)(MeCN),[Co(CH;CN)CLL], (10) (Cxema 6). Tlo mamupiv PCA xommmexc 10
COXpaHWJI  Mmockuii  cmmpasoseii  MeTammooctoB  (Co(1)...Co(2) 3.385(1)A;
Co(1)...Co(3) 3.564(1)A; Co(2)...Co(3) 3.125(1)A) (Puc.7). [lonobHo kractepam 8 u 9
B coexnHeHuM 10 mepuepuiiHpie METANIONEHTPH! CBA3AHEI OAHOW KapGOKCHNATHORMN
(Co(2)-0(4) 2.090(6)A; Co(3)-O(3) 2.017(6)A) u omHoOlt XTOPHAHOH MOCTHKOBEIMH
rpymmamu (Co-Cl 2.474(2)-2.527(2)A). Tlomumo storo momekyma 10 conepxur 1Ba
¢parmenta  CoCly(MeCN), crasammpx ¢ atomoM O (Co(4)-0O(1) 1.984(5)A; Co(4)-
Cl(2) 2.239(3)A; Co(4)-CI(3) 2.230(3)A, Co(4)-N(13) 2.011(8)A) TeTEPOLUKITUYECKOTO
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jcm agnoHa. @axtnuecku coenuneHue 10
,ﬁcm)
ol = nmpepcTaniser  coboit  xmactep 9,
MOAUDUIMPOBAHHEIH JBYMS
cumi/ ) G > ‘me B
™,  HapaMarHUTHBIM repuepuHHEIME

cot

ci23m U“C—CD

CIR2A Nnaay

«TIOBECKaMM», KOTOPHIE HE BIUMIOT Ha
TUIl  CIUH-CIMHOBOTO  ob6meHa. B
pesynerate coemuHenwe 10, xak u

Kiactep 9, npossisieT heppoMarHUTHEH

Ciz20al

cw!

THII CHOMH-CIIMHOBEIX B3aMMONCHCTRUM
Puc.7. Ctpoenue koMiekca 10 (11395=10.9-13.8 M.B.(100-2K)).
TlpoBeeHHEIE MCCHCXOBAHMA IIOKA3ald, 9YTO KIIOYEBBHIMU phlYarama i
yIOpaBJicHWs MarHUTHBEIMU CBOMCTBaMU CHIMPAHOBEIX KJIACTEPOB SABJAIOTCA 3aMCEHa
METAIONEHTPOB U BapbUPOBAHIE MOCTHKOBHIX JIUraHnoB. ONHAKC CHHTE3MPOBAHHEIE
xnactepsl 4, 8, 9 u 10 ¢ heppoOMarHUTHEIM THIIOM OOMEHHBIX B3aMMOZEHCTBUMH HE
mposBismior  ddexta OCTATOYHOM HAMATHMYEHHOCTM M (OPMATBHO HE MOIYT
OTHOCUTHCS K paspany MOJIEKYJISIPHBIX MarHWTHBIX MaTcpHUaoB. ILJ'IX IOUCKa NOAXO0A0B
K CHHTE3y Takoro poja TONMSACPHEIX CIPYKIYP Mbl HCIONB30BANM ApYro# Turl

CTpYKTYpoo6pasyomux N-IOHOPOR — NPOU3BOAHBIX Opo-PeHUIEHIAAMUHA.

IIL.2. IlonusanepHbic MOJEKYJIIPHbIe MATHETHKH Ha OCHOBE IHBAJATOR
ro6anbTa(ll).

Panee GblI10 MOKA3aHO, YTO B 3aBUCHMOCTH OT COOTHOLIEHHA PEAreHTOB PeaKLun
opmo-QeHIieHIMaMiHa WIH ero N-QeHnI 3aMemEHHOT0 2HANOra ¢ JAEBATUANEPHBIM
knacTepoM Hukelst 1 IpHBOIAT K 00pasoBaBMIO TeTpa-, TpY-, OK- WIM MOHOSIEPHBIX
KOMITIEKCOB c (eppo- WM  aHTH(EPPOMATHHUTHEIM THITIOM  OOMEHHBIX
B3aUMoelcTBHil, HO He HposABmMOUMX d(deKTa 0cTaToYHOll HaMarHHYEeHHOCTH [5].
Mgl [OHONHWIM 9TH PE3yJIbTAThl, M3YYWB pPeakumio M30sTKa 1 ¢ He3aMELICHHBIM
auavuaoM (Nig:L=2:1), B HajiexIe COXPaHHTh CTPYKTYPY HMKEIEBOTO Kiacrepa ¢
HaubONbIIM YHCIOM APAMAarHUTHEIX LEHTPOB (10 KpaiiHeil Mepe, Goree deThipex). B
urore, ¢ BeixonoM 80% Ol BEyENeH oOkTasmepHutt xmactep 11 ¢ HeoOnruHoOM

CprKTylioﬁ METALIOOCTOBE, MPEICTABIMIOmEro co0oit HeMuHelHy:0 METallouend C



NH,
1+ (X
~ SNH

Cxema 7. O6pazoBarue kommiekca 11

HECBA3BIBAKOIIAMU PacCTOTHUAMHA
3.055(1)-

Puc.8).

metami-Meramt  (Ni...Ni

3.703(1)A)  (Cxema 7.,
Kommnexe i1 oKazajcs
aHTHOEPPOMATHETHKOM  (Mygg=2.64-

1.76 M.B. (300-2K) B pacuete Ha 1

atoM Ni).
Taxum obpazom, cpenu
HONUANEPHBIX  [UBAIATOB  HUKEJI

(Y4HTHIBAS H3BECTHBIC COCIMHEHN) C

15

OH = Rc¢o
- aw: R i
y) HoN i §Oo/c\ P
N, O, —
N P HZO\}‘N-‘/ * \N// N o
5 R i i
7N ‘O
LS N o oo Y
! or { e | R cﬁ \J LY
. / \Ni 07 Ni *\/
Ny Ni T SN TN,
| ANy il 1
O 04 0 BN 0
| R N NH, o
’~0 ~ ] uo K
T 11
R=CMe;

Puc.8. Crpoerue BOCEMUAIEPHOTO
KoMIuiekca Hukens 11

(heHWICHIMAMAHOBEIMU TUraniaMyu (GeppOMArHETHKOB HE OKAa3aloch. 1103ToMy MEI

NPOJOJDKHIN  ITOHCK

3THX  MOJICKYJIDHBIX  MaTEpHAIOB

cpenu

IIABAJIATHBIX

IpOW3BOAHBIX KoGampra ¢ o-bCHHNEHIMAMUHAME TeM Oonee, YTO NONMSANEPHBIX

CTPYKTYp TAKOT0 THIIA PAHEE BBIIEIUTE HE YIABANIOCE.

OKa3anoch, YTO HCTIOIB30BAaHNE HE3aMEIICHHOTO 0-(1)CHI/IJIEHL(I/I3MHHa B peaxuuu

Cxema 8. OGpazoBauue KOOPAMHAIUOHHOIO ToNHMMEpa 12

80°C, MeCN, Ar
—_—
Cogyp: L=2:1

B R
O/C\§C
0=Ng N

7=
e Co/ \ Fo)
/
Co
=0 N

R=CMejs
12

-

CH;

N

— n
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¢ monuMmepHeIM mumBanatoM Kobamera [Co(OH),(OOCCMes),,], mpmeomur «
obpasoBaruro nomuMepHoro  kommiexca  [Cop(p-CyNoHp)(u-O0CCMes)s], (12) s
KayeCcTBe OCHOBHOIO IIPOIYKTa (BEIXOHX 65%) (Cxema 8).

Cornacuo nammev PCA xommmexc 12 mpexcraBisier cofoff GecKOHEUHYIO

OJ{HOMEPHYIO IIelib, COCTOAMIYIO U3 GuAnepHEIX ¢parMentos My(p-00CCMe;),

Puc.9. Crpoenne xommnexca 12

(Co...Co 3.253(2)A, Co-0 1.949(2)-1.951(2)A), cesisanHbx 32 cuer atomos N (Co-N
2.016(8)A) neNpOTOHMPOBAHHEIX MONEKYI 2-MeTANOEH3UMITIA30/a, cOOpKa KOTOPEIX
IPOUCXOAUT ~ BCACACTBHE HYKICOGMIBHOrO IPHUCOCAMHEHHS [BYX aMMHOTPYIII
o-benwiennuaMuHa TO Tpoitmol cBgsm C=N  MONEKYTB aNeTOHWTpHNA. ¢
TOCTIEIYIOMMM STUMUHUPOBAHHEM MONeKyns ammuaxa (Puc.9). Ilpn stom Hamwume
TaKOH TIOJUMEPHOH CTPYKTYpPHI C aTOMaM# KoOaibTa He MPUBOIUT K (GeppOMATHUTHEIM
CBOMCTBAM BeIeCTBA X COeauHeHHe 12 MpOABNIET aHTH(EPPOMAHHTHEIE CBOICTBA
(Ms99=5.3-0.7 M.B. (300-2K)).

Boitee yeneuno# nommsiTkoit chopMupoBaTs MONUIAEPHYIO KOGAIBTCONEPKATITYEO
CTIpyKTYpy ¢ (QEppOMarHHTHBIME CBOMCTBAMH CTajJ0 WHCHOB30Banue N-METHN

CMe3

NH p 0 |
x @i ® MeCN, 80°C, Ar MesCC/O / I 1 }CCME;
CogpL=21 Y oy
NH Oar Megcc/\\o e

CH; \O\é / x "
o BN B
>
S

CMe;

Cxema 9. O6pazoBaunne kommiekca 13 13
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3aMELICHHOr0 JHAMKHA B KAyeCTBE JOHOPHOIO
nuragna. Tak, B peaknum monwmepa 2 u N-
METUI-0-QeHWICHMaMIIHa YAaeTCd  BEUIETUTE
TeTpas/iepHbIH C04(p3-OH)2(T12-NH2(C6H4)
NHCH;), (u-00CCMe;)4(n*-00CCMes), (13) ¢
BexozioMm 85% (Cxema 10). Mo pammev PCA
(Puc. 9) wmeraoocToBoM Komiuiekca 13
sBngeTcss Iwiockuii ¢parmentr Coy B Qopme

HCKakeHHOTo pomOa, IBAa aToOMa MeTania B

KOTOPOM CBA3aHBI ¢ XEJIATHBIMIA JUAMUHOBBIMU

mgrasmamu (Co-N(NH2)  2.169(1)A,  Co-

Purc.10. Ctpoerue xommekca 13

N(NMePh) 2.217(1)A), a nBa apyrux colepkar xelaTHele KapGOKCIIATHEE TPYILIhI
(Co-O 2.001(3)-2.402(3)A). B pomGudeckoM OCTOBE HET CBSI3eH MEXIy aToMamu
METAIN0B, XOTS OCEBOE paccTogHue W Kopotkue cTopoHel pomba (Co(2)...Co(2A)
3.187(1)A, Co(1)...Co(2) 3.198(1)A) samerso kopode mmHHEIX cropod (Co(lA)...
Co(2) 3.802(1)A). Oxasanoch, 410 KoMILIEKC 13 IposBIsLeT GeppoMaTHUTHEIE CBOHCTBA
B urrepsane temueparyp 30-20K (phge=6.62-7.17 M.B.), a mpu SK nabmoaaercs uetis
rucTepesnca ¢ HeGOMBIION BEMHUUHON KOSPIUTHBHON CHlsl TopAnKa 30 3.

Ecny B peaxumm ¢ IOmmMepoM 2 B KAUECTBE JMTAHAA MCIONE30BAaTs 4,5-
IAMETHI-0-QEHIICHAWAMIH, TO B 3aBHCHMOCTH OT YCIOBMH peaxmmu oBpasyrorcs
pasHple TpOAYKTHL Tak, M3OHTOK J[MAMUHA TpPUBOAMT K OOpasOBAHMI) TPEX
COEIIHEHHM; MOHOSAEPHOTO KOMILIeKca Co(nz-(NHZ)ZC(,HzMez)(n‘-(NH2)2
CeHMe,),(O0CCMe3), (14, suxoxn 50%), Outneproro xommiaexca Coy(CgNoHgh(p-
OOCCMe;)s (15, srixox 20%), a TaxoKe COKPUCTALIM3AT {C03(n2-(NH2)2C6H2Mez)2
(1-00CCMe3)y(n2-00CCMe;),(O0CCMe;),(HOOCCMes), } {Co(m*-(NH,),C¢H,Me),
(OOCCMey),} (16, Boixop 20%) (Cxema 10). Ilo mammem PCA (Pue.ll) arom
xo6ansTa(ll) B MoHOMepe 14 HAXONWTICH B MCKOKECHHOM OKTasXpHHEeCKOM OKPY)XECHUH
yeTRIpex aTomMoB N Tpex MONCKy7T OMaMMHOBBIX JIMTAHOB, JBE M3 KOTOPBIX
moronentatso (Co-N 2.168(4)-2.190(4)A), a onna xenatHo cesa3ana ¢ atomoM Co (Co-
N 2.148(4)-1.191(4)A) u aromos O jByx xapGokcwnarasx rpynn (Co-O(1) 2.091(4)A,

Co-0(3) 2.094(4)A). Bropoe coenmierue 15 oxasanocs CHANEPHBIM KOMIUIEKCOM CO



|Co(OH},(00CCMes)ns +

Hs R
H,
H. N\ N CHs
i Hz\"cg< 14
H ;
o Y cH;
| N
HC” SN \L/R
E N
+
HsC R
C=p R
HiG o/ ﬁc\o H;C H

H;N NH»
Rc2 /C ~o CR
\//O \ 0 O 16
/ \
HoN / \o i 0 /\ C,,o"/ \
[ ge O¢
NH; ¢ ™ B HN C
Oy %
CHz
HC  CHy
R=CMe;

Cxema 10. O6pazoBanue KOMIIEKCOB
14,15,16

18

CTPYKTYpoH «kuTafckoro douapukay. ITo
J@HHBIM DEHTIEHOCTPYKTYPHOTO aHaiu3a
aroMel kobamsra B Hem (Co...Co
2.772(1)A) naxopares B TerparonanbHo-
TPAMHAAILHOM OKDYKEHHH M3 YETHPEX
aTOMOB KHCJIOPOJA OT YETBIPEX MOCTHKO-
BBIX KapOoxcumatHhx jurannos (Co-O
2.025(3)-2.028(3)A)

aToMa a30Ta KOOPJAHHHUPOBAHHOA MOJEKY-

A alMKajJbHOro
ner 2,6, 7-TpumeTHn-6ensumunnazona (Co-
N 2.059(3)A) (Puc.12). [locneanas, kak u
16).

us3

B cioydyae komruiekca 12 (cM. cTp.

06paBy€TCﬂ B Xone pECakun

KOOPIMHHPOBAHHOI O 4,5-mumeTnin-o-

(bGHI/IIIeHI[HaMHHa u MOJIEKYJIbL

pactBoputens MeCN, HO B JaHHOM
Cilyyae OHa NPOTOHWPOBAHA M BHICTYIAET
B pONM HEHTpanpHOro nuradga. Haxonew,
TPETHi TpoAyKT peakuuy 16 dopmansHo
COCTOMT U3 JIBYX HEHTPaIBHBIX MOJEKYI —
{Co;}

moromepa {Co )} u Tpumepa

(Puc.13), koTopsie cBs3aHEl MeXOy coboii

33 cYeT BOXOpOIHbIX cBazelt (H(IN3)...0(8) 2.107(7)A, H(IN4)...0(6) 1.997(5)A) u.

4epesyscs, 06pasyioT GECKOHEUHYIO OJHOMEDHYIO [eNb, NpHIeM aTOMbI KOGATsTa B

Puc.11. Ctpoenne xommnexca 14

Puc.12. Ctpoenue xommexca 15
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{Co3} maxoaTcad HA HECBA3HIBAIOIIEM
paccrosanm (Co(1)...Co(2) 4.505(8)A).

Kommnexc 16 MIPOSBIAET
theppoMarHuTHbIE CBOHCTBA B Y3KOM
AaIia3one TEMIIEPaTyp 28-2K
(Mopy=8.63-9.6 M.B.), mpuuem 1pH
temneparype SK Habnronaercs meTis
THCTEpPE3MCa C KOSPUMTHBHON CHUJION

2K5 (Puc.14).

] ) 100 150 200 250 300 Sl AL L L L RO L
T/K 20000 -15000 10000 -5000 O 5000 10030 15000 20000

Prc.14. MarruTHOE DOBEACHHE KOMILTEKca 16

Cynpamonexy/igpHag cucrema 16 Tawke BB
yenosmsax Hexpoctarka swranga (Co,:L=2:1) mpu Kpﬁcmnnmaunm TIPOAYKTa IpH
Temmeparype 0°C. Ilpu srom Berxox 16 ysemmumpaerca po 40%. ITockonsky 16
GOPMANEHO SBISETCA COKPMCTAIM3ATOM [BYX DasiMYHBIX MOJEKYJ, B KOTOPOM
COOTHOLICHHIE METAIII-IIATaH/ 3aMETHO MCHBLIE, YeM B MOHOMepe 14, HEyJMBUTENBHO,
4TO COOTHOIIEHYE WCXOIHEIX PEATEHTOB 1 YCIIOBUA KPHCTAJUIU3ANMY BIVAIOT Ha BEIXOX
nponykra. OfHaKo, 0Ka3aJoch, YTO IIPY HEHOCTAaTKE JIMTaH7a, MCHSA JIMIUb yCTIOBHA
RBUICTEHNS KOMILIEKCOB, MOJKHO IIONydYaTh COEIUHEHHs C DasHOH CTPYyKTypo# W,
COOTBETCTREHHO, C PA3IIMYHBIMA MATHHTHEIME cBoHcTaaMu. Tak G510 06HAPYKEHO, UTO
HOBBIIEHAE TEMIIEPATYPbl KPHUCTALTN3AIMY TPOJYKTOB PEAKIUU [IPH COOTHOIICHUH
HCXOTHHX peareHToB Coy, 1=2:1 no xomuaTHOH (~20°C) BeeT X BEUICICHIIO HOBOTO
xommrexca [Co(n -(NH,),CsHoMey)y(u-00CCMes),Coy(n-O0CCMes)sln (17, BBIXOX

40%) nommmeproro ctpoenus (Cxema 11). Hpoayxr 17 cocrour w3 depeayrommxcs
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Cxemal 1. O6pasopanue nponykros 17 u 18

MOHOSIIEpPHOro ¥ OmAmepHOro
(bparMenToB, 06pasys GeCKOHEUHYO
OJHOMEPHYK)  Liemb. buanepHsie
bparMeHTH ~ HMEIOT  CTPYKTYpY
«KMTaHCKOro tbonapmkay c
HECBA3BIBAIOMWMEI  DACCTOSHHAMH

(Co...Co 2.886(1)A) (Puc.15). Ecu

TPOBOMNTS KPHCTAIH3ALMIO pH Puc.15. Ctpoenne xomiexca 17

-5°C (1.e. mpy TemIepaType HUXE TeMmile-
paTypsl KpUCTALIU3aLUM coerHenuns 16),
TO YHaeTcs BRIAEIUTH ¢ BeIXOAoM &0%
nenraggepuptid komieke Cos(us-OH), (p-
N, N-1,2-(NH),CsH;Me,); (1-O0CCMes)s
(OOCCMes);(HOOCCMe;) (18). Moneky-
na 18 npencraBnser MONEKYMAPHLIA meH-

Taﬂ,[[epHHﬁ KOMIUIEKC, B KOTOPOM JIBa Me-

Tamnorpeyronsauka [Co(1)Co(2)Co(4) u

Puc. 16. Ctpoenue xomiuiexca 18
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Co(1)Co(3)Co(5)] obbemmuensr apymsa us-OH rpymmamu (Co-O 1.983(3)-2.157(3)A) u
uMeroT ofbumyo Bepmumdy [atom  Co(1)] (Pume.16). JlByrpammpilt yron Mexay
IUTOCKOCTAMM 3TUX TPEYTOJIHHUKOB B OJHOM HE3aBHCHMOM MOJEKyie paseH 69.7°, a B
apyroit — 70.9°, a"paccrosz MEXIy aToMamu KOOalbTa B KaKAOM M3 TPEYrOJBHIUKOR
M3MCHAIOTCA B penenax 2.74 — 3.82A. Tlpu stom atomsr Co(2) u Co(5) HaxonsTes B
UCKKEHHOM TETPadAPHYECKOM murangHoM okpyxerun (Co-O 1.955(3)-1.983(3)A), a
aroMsl Co(3) u Co(4) HMEIOT OKTAdAPUIECKOE TUTaHAHOe OKpykeHume. AtoM Co(3)
JOTIONHUTENBHO CBA3BIBACTCA ¢ HeHTpanpHniM — aTtomoM Co(l) uwepes MocTHKOBYIO
TPUMETUIANETATHYIO TIPYNIly, TOTAa KaK aHATOTHYHAS MOCTHKOBAS TIpYIINa,
ceassiparommas atoMsl Co(1) u Co(4), BEIIOTHIET XEMaTHO-MOCTHKOBYIO (ynKimto. [Tpu
3TOM HEJOCTATOK 3JIeKTpoHOB Ha artoMme Co(3) KOMIEHCHpYeTCs 3a CUeT KOHIEBOMH
TpuMernnanerarsont rpymsi (Co-O 2.045(3)-2.245(3)A). Kpome Toro, mapsl aToMoB
Co(4), Co(1) u Co(l), Co(3), HaxomamHECH B OKTA3APHUCCKOM OKPYKEHNH, CBI3AHEI
MOCTHKOBBIME Moiekynamu muamusa (Co-N 2.182(4)-2.195(4)A), npuuem xoHueBke
kapOokcunaTssie rpymnsl npu Co(2) u Co(5) oOpa3yror BOAOpOAHBIE CBI3U C
AMUHOTPYNIAaMH O-(QeHmTeHauaMuHOBEX murannos (O...H 1.96(4)-2.12(4)A).

Kowmmrexc 18 npossisgeT GeppOMArHATHEIE CBOKCTBA (Lygp=9.83-41.6 M.B. (300-
12K)), a npu temneparype 2K HabmomaeTcs memis TUCTEpe3nca ¢ BecbMa Gonblioit

BeNHUMHOH KodpiuTuBHOM cutsl SKa (Puc.17).
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Puc.17. MarsuTHOE TTOBeACHME KOMIUIekca 18
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B wurore, cucremMa  «momuMmepuniii  musanatr  Co(I1)/4.5-quMeTnn-o-
deHwIeHMAMUE» OKa3anach Hamboneec MPOXYKTMBHON C TOYKM 3pEHMS CHHTE3a
MOJIEKYJIAPHEIX (DepPOMarHETHKOB.

B 10 3Ke BpeMS TIpH WCCTENOBAHME DEAKUWH KOMILIEKCOOGPA30BAHMS,
NpOTEKAOWK  IpW  JEHCTBUM  NIPOV3BONHEIX  opmo-(QeHUTEHINAMWHA  Ha
TpUMETWIALeTAaTEl  KOOanbra, ObT  TonydeH  Gonbliod  HaBop  NpOAYKTOB

B3aUMOJCHCTBUS, COCTAB M BBEIXOJ KOTOPBIX ONPEACIIACTCAd TaKUuMU (I)HKTOpaMI/I, Kak

COOTHOIICHIE PEAreHTOB, IPUPOLIA PACTBOPHUTENS M TEMIICPATYPA KPUCTAITH3AIIH.
BriBoanr

1. Haiinensl croco0sl (pOPMUPOBAHMS MArHUTOAKTHBHEIX IONMIEPHEIX CTPYKTYP C
PasNiUYHBIM THUIIOM OOMEHHBIX B3aHMOJCHCTBHM NIPH HAMPAaBIEHHON IECTPYKLHH
IMBAJNATOB HUKENA ¥ KoOanbTa MOX HeHcTBHeM Ha HUX N-Z0HOPOB. BHIeTeHO o
CTPYKTYPHO OXapaKTepH30BaHo 16 HOBbIX COEAMHEHUIA.

2. CuHTe3sHpOBaH IEpBBIM  aHTU(EPPOMAarHHTHEIN  KATHOHHLIN OKTasIAECPHBIN

KOMITIEKC ~ HEIKEJIst [Nig(},t—OHz)4(OOCCM€3)4(T]Z-OOCCMG3)(OOCCM€3)10L4]+

(OOCCMes)™  (L=3-(3.5-mumermimmpazoin-1-un)-6-(3.5-mavuno-1,3.4-Tnanua-

somun)-1,2,4,5-TeTpasyH), B KPHUCTALle KOTOPOTO HAHOPAIMEPIIbIC Tpy6KIi-

TIONUKATHORE 00pa3sOBAHBl M3 OKTASIEPHBIX IMKIMYECKUX KATHOHOB 3a CUET

CTONOYHOH ynakoBku. Ilpy 3TOM B KaHamax TAKHX TPYGOK HAXOAATCS MONEKYIbI

ALETOHUTPHNIA, 00pa3ys COCTMHCHUS BKITFOUEHIIA.

Briepsrie oOHapy:KenO, 4TO HOBBIE H3OCTPYKTYDHEIE TEHTASZEPHEIE KOMITIEKCH

[Ms(p3-OH)o(OOCCMe;)Ly(CH;CN),] (M=Co(Il), Ni(ll); L —Tpu- u Terpa-

KOOPAMHMPOBAHHOE NpoOM3BoAHOe 3,6-6uc-(3,5-mumermnmmpazon-1-un)-1,2,4,5-

Wl

TeTpas3uHa) PE3KO OTIINYAIOTCS MAarHUTHBIMHU XapaKTePUCTUKAMHU:
KoGansrconepxamuit  KOMIVIEKC — OKashiBaeTcs  aHTU(DEPPOMATHUTHbIM, 4
HUKEJBCOAEPKANIUH [IPOABIIsLeT BeppOMATHUTHEIE CBOCTBA.

4= Ha npuMepe CHHTE3MPOBAHHEIX COSAMHECHMH ¢ OOIIEH reoMmeTpueil CIHPAHOBOIO
Metamiooctosa  Cos(uz-OH),(u-O0CCMe;)y(u-N,N’ N ”,-3,5-Me;,C3;HN,Co(O)N,),
(CsNoHg), 1 Cos(iiz-OH)y(u-O0CCMes)y(-N,N, N -3,5-Me;,CsHN,Co(O)N,)4
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(CsN3H;), mnoxazana j1a0WIBHOCTh JIMTAHJOB [PH  repHEpHMHBIX aromax
koGanpra(ll) B peakiusax HyKIeohHIbHOTO 3aMEIICHS.

5.  OOGHapyXeHo, 4TO 3aMeHa ABYX KapOOKCHIATHEIX MOCTHKOBBIX IPYIIIT B KOMILIEKCE
Cos(pts-OH)(1-O0CCMes)a(i-N.N N -3,5-MeyCsHN,C(O)N)4(CoNH), Ha xiro-
pumssie  moctuka B Cos(iis-OH)(u-OOCCMes)(u-Cly(p-N, N N -3.5-
Me,C3HN,Co(0O)N)4(CoNH;3), TnpuBOANT K H3MEHEHMIO THIA CITMH-CIHHOBOTO
OOMEHHOI0 B3aMMOJCHCTBIA C aHTU(EPPOMATHUTHOTO Ha (EPPOMATHHTHBIN.
TOr/a Kak heppOMaTHUTHBIN THII 00MEHa B HUKETIEBBIX aHATOIaX COXPAHSIETCS.

6.  IIpemoxer HOBEIA crI0cO0 MOAUDHKAIMM TEHTASICPHOTO aHTUDEPPOMATHITHOTO
KOMILIEKCa Cos(us-OH)»(u-00CCMes)s(-N,N ‘N "—B,S-MengHNng(O)NA,L;
(C,NHj3), myTeM BBeieHUS B MOJeKysry nmapamarauTHeix gactuiy Co(CH;CN)CI, 1
XJIOPUJIHBIX MOCTHKOB K, TakuM o00pasoM, MOJY4eH TeNTas]epHEIH KilacTep
Cor(s-OH)a(p-CI)y(p-O0CCMes)y (=N, NN -3,5-Me;,CsHN,Co(O)N,),
(u-N,N,N",0-3,5-Me;C3HN,Co(0)N1),(MeCN),[ Co(CH;CN)CL, 5, nposteisiommmit
(GeppOMArHUTHBIA THII CITHE-CITMHOBOIO 00MEHa.

7.  OG6uapyxeHO, YTO B3aMMOIEHCTBUE mHonuajepHoro nuBanarta kobamsta(ll) c
He3aMEIIEHHBIM o-heHuIeH IMaMIHOM IPUBOIHT K 06pa3oBaHuIo
aHTH(EPPOMATHUTHOTO TIONIUMEPHOro KOMILTEKCa [Cop(p-CegNoH7)(u-
OOCCMes)s],, B KOTOPOM HCXONHBIH AMAMHH TPaHC(HOPMHUPOBANICS B MOJEKYILY
2-metun-Oensumunazona B pesynsrate peaxumu ¢ MeCN, B3sThIM B KauecTBe
PaCTBOPHTENIA.

8. Hatinema oaddextunmas  cmcrema  «N-metmn-  uam  4,5-gumeruin-1,2-
deHUTEHIMAMUH - TIOJMMEPHEIE NUBANAT KOOankTay, IPUrogHAs A/ HI0LYHeHIUs
MOJICKYJISPHEIX ~ (JEpPOMATHETHKOB ¥  TONYYEHBl [EPBHIE  [ONMAAEPHBIE
[PECTABUTENN JTOTO Kiacca coemuHeHmid ¢ artomamu Co(ll), obnanaromue

0CTATOUHOM HAMATHWYEHHOCTRIO ¢ METIel TUCTepe3nca.
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