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Z ma |=cpdc Zmal smMe
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ZThb (3NO
{[Ba(18-crown-6)][Tb(H20)s]2[Cu(cpdc}(H20),]4} L 6OH [Cu(Mexmal)(H0)]x

tdmzdzs 8 J iBO Mddelsj L O L O M Jidede = BOdzsdZOIstso
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 OBBISO YtHH]jtey OdzO  smihd 2 M¢ dHEF3REBEI).d2r &3 W isdzH tsd3 ( f tots
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[1] E.S. Bazhina N.V. Gogoleva G.G. Aleksandroy M.A. Kiskin, N.N. Efimov, A.S. Bogomyakoy
E.A. Ugolkova V.V. Minin, A.A. Sidorov, |.L. EremenkdChem. Selec018 3, 13765 13772
[2] N.V. Gogoleva E.N. ZorinaTikhonovag A.S. Bogomyakoy N.N. Efimov, E.V. Alexandroy E.A.
Ugolkova M.A. Kiskin, V.V. Minin, A.A. Sidoroy, I.L. Eremenkg Eur. J. Inorg. Chem, 2017, 547
562.
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Br o908l fjHdjlssd MOAsHIssMiE) d tesocts d dftjn dzj da@st
MdMmisj BOISd uj ¢ 59 s sdan\ggodad] sdzdz” = Mtsj HJdzj dzd2 ¢ J
Oydsddud MEddd dzdistets$ M dedd@dgd B HflasBldz'H  dgg Is SOIE d
dMMdzj Hiso Ols ' wWUth dylf depig-(g to jBsk IsdNd2) O dzSi df dtf o tc B5i ts dz
dqdz) ¢ dHtetsC Md &6 dR] dzOMed Et, In-Pr, i-Pr, n-Bu). v fls Odzts 9 dzj dzts, 1
oLOdBsHj2Mso i ' Rf o fsag)s § ©BLOLB Oded® M) H
SlsHjdz? dz" | Bsdzj SkEdzr Meaw L Odgr oBHBSHAE d&3dd Mo w L v
ftotsfistcOdzMmise j dedzts?2 tOL d3j edetsMmisd (t dMkz &€ m 1) . [
gu(hfac)z o f) dEL®IGE j § s O2 O] o 1 j tyOlstydesdy (Bos8 j o
ppm) feslsj COjls fwsyjmi c¢Hfifizy ddssed s Hs bt
OyqdS ddyjMS d2L ded g sS ffdef o sHdls € CwdfmlsOdkedL Oy
C sy dzd Culipfae)s("fole  du(hfRgaL ™2,

fif [T

@ (8) (o)

tdmzdeBek ] ddj ¢ &Y d] (HEY ], [CHRPLCH () ac)
[(Cu(hfac))s(L"")a].

1 &ZOG sH Otcdzts s !
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[1]. Ovcharenko V.l.,, Kuznetsova O.V. New method for the synthesis of heterospin metal
complexes with nitroxides // Russ. Chem. R&820 Vol . 89 ,711273.11. P. 1261

[2]. Tretyakoy E.V. et al. Conjugated nitroxides // Russ. Chem. R®22 Vol . 91, B 2
RCR5025.

[3]. Okazawa A., Ishida T. Supgeuperexchange coupling through a hydrogen bond in a linear
copper (1 1) c 0 mp ke2y@, (LM ENCtergbltyHN-Z-plyridyihizdBofylamine) // Chem.
Phys. Lett2002 Vol . 761 B.098202. 4
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L Ctsdzs 3  , tod [ afts] O-fipfls jitedp@dzls d sy j dzj SIsdo desflsd d L O
Bsh dr &3 Jdemistelzdzj delsts s o-s tc @ @ fipg €20 dz) gz § ez
ZzOB stcOlsstedzsy d §tosdi) N dzgp etz s § fodedgj dgj 2O sy f s
2ZOYf tcOo dzj ded t3j ¥ @ dak Q¥ dzts ff, to flsfiyss § Higlsizj detf j OC yd d, o
Ot dBjlsOdkzizss MlsOdse wilshw dzj slsi j &idzj Bs2 yYOfls!

] dOMmlsswh j2 t©OBBI) MtsBh Ojlsw © fdjaedsd {6
dL s dzj detsyd O cEQlsDIzEO \WEElsdida|,2 58 dHj dzlsd¥ S Oydd
oL @3y detsdy By m Odzd L By ydq <& dztDfF 13 d fofts jizHinefiztsjo dfcv v (cfj tds BH
Hdzy fteslsj SOdedw toj OSydd.

N.
Ar ©: Cose Se, Ar /@
0 n

W~ e

¥
| _Na(DME), ————>» Na-O—
O e wemt (G

Ar Ar
t dmzdfsd +2] -daPdegPted Msj HdJdedd dL My dzd dasyd O

1 dzOE @ste dzts iy Is -
{ OBtlsO o' fftsdzdzj dzO fted W d dzO dzM78Q0E5B.  SHH j6Y Cj CteOdzsC

J L
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[1] V. A. Dodonov, O. A. Kushnerova, R. V. Rumyantsev, A. S. Novikov, V. K. Osmanov, |I. L.
FedushkinDalton Trans.2022 51, 4113.
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[HdB2 dL dOdetsdzi j 9o Oxddg'2nls ta R YO roo Gl Ao Islsfj B!
cOCO wodwjlmw BjiMmMijujddy MjdzjSlsde dts?2 dzs¢ Od
MsjHddzj dzgd?2 o ®fikzroitdzjern SCdzjlsCO®F 1| 1. € ucfdls@dz e
LOo dfMmdls s odzlsted ¢ ZRBEsydetsy O (2O6 s tz] 2O OISO
CSGHO td dsCOoOdkdJLEzjlsmw o WwWHi] Cdzj s¢ d, Yls s
fsotey YHjdzdW 1 5. Clsts o' L' 9 0Ojfipo MfLig oo @8 jhdzdez 2 O cdjdd
111 u] [ 29 uyOMmbdsiisd ¢ -¢&snsEPdy OBG&BHE.1 18t HJ
Mty Hdde ded 2 1 Ists@é s ¢ 0zO filgh) @zts O wsts{ fi L aA©OH dzf foj HINIs O 9 ¢
fJtwmtfjClsdoe dzlz® ctezffz cdHsWsBd = GjiljtsydSc
f dzsmMCddz Mistetsj dzad J d3, B dsndsHEHID tcvo L O lsiftste tg B U Iste dap  Offst’
BBdisdzy Szdzw tedz” d3d dBdh jdewdi3d. Clsd Mots2Mlsoa O o
ZzOC s dzj dzd J i teOgldL dptetHtald’ HRd dz@ o WHtOR Cdzj sts¢C g
stec OdesdHOR, MBHJjty Ohda dk$ dj ddtse rfjj Clsfdnaddsisdzd
9 1lssdz Glsdesh jdedd ftej HMIsOo dzw s Isw BteMisH oy O
ftoj Hf sdzOG Oj Ismw dimf sdz' L s Ols! 9-0 6§ @apjsigls 0 j v Of 5 |
dimf sdz! L se-@@$Pdgd Cq telzj d3ts 2H defj RV Yafddts c[ts3 +1Rq ¢ dzts ff te d f
OL JOSSted H d d®dz$ ffdzd dz' dzr d&3d ftoesdL o tsH dzr d3q BdMm( HJ!
Mddzlsj L Jteso Odz oW H deso’' n BisteMBH jtey O drn ftesdL e
CdzOfmisjtc HftoedmMsjHddw jIsfqw 5 §odzsyjdds 9 OCtod]
ftoso sHWIsmw UJtzsdude' B d sdzls ® gf dpgem & d s gf M) daj elzthd
afWadszde dzOd B 5dzj | JthI]lIJQlSdeZr" ftesdL o sH dz" n

- § g

1. Cul, DIPEA C2H5OH v N
0 (0] 0N\ N"0
? ‘ SNy N ‘(V)/ 2.CsCl, acetoneIHZO ?v q M Q
AL‘.\ Y=0, n=1 ’;\\9 Y=0, n=1(73%)
\// Y=0, n=2 Y=0, n=2 (70%)
Y=CH, n=1 Y=CHj, n=1 (75%)
Y=CH, n=2 Y=CHg, n=2 (72%)

d4n) BOJHzZsjL BBEMsHjtey Ohdn OCttdHddse .

1l ZOG sH Otcdzts s !
t OBBISO or ftsdzdzj dz2O0 fted ftsHHjty ] [ sWBHHOMSE st dzOk yd

g fmr dz€ d
[1] R.F. Barth, P. Mi, W. Yang¢ancer Commun2018 38:35.
[2] E.L. Crossley, E.J. Ziolkowski, J.A. Coderre, L.M. Rendia&i-Rev. MedChem, 2007, 7, 303.
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{SBOtHted ud MEdd & dzO MXjal (M = Retddgirgzy €A Br, [ {
,S,SeTeLitstec Odzd yd MSd2 ddzd dzj stec Odzed yud MECd2 dzd ¢ Odz
9 kOCdr BBA&ZOMIWRE COC BdBdsecdw d dj HdyddzO, dal
OG j dzlstso O sOCYj] OSCIdedzgr » SR d dzlstseo MmdMmlsj
zJMmls! OlstsftswL Egels OwladAOc Mg H tc FdgisIszO dgdz v a W HE Is @3 e t© dz

flsOe ddzd L dtetso OdzX o dzlzelsdej "dalafiedtff Odzn O3 . v OCdj Mt
VWY jClkdodsts fscCdzsh Ols tojdzscj desomMC sy dL dzkz yg dzd
Iswy d dz » Obtditse o Mo tsj d3 fpdpsdiody . iesjtdds@izi d Istsfg dzls
qLdzuj ded™ § &OMmisjtedy j StdfdjShmr foswedvsl d
fedmizlsmisedd dBedjlbdvtdsects (dhdksesHO Eyomlk
9’ MSC 6] OC Yydsddetsets Mddze dzj sdesets § dMdzsesH O.

) ted &gj dzj dzd J C dzOfls | to dalz® j € g gz € dgdEio S tsT) dAs @ fyls o ¢t
dzj MlsOBddz desfls! ¥ o otHdr B MejHOR, (i lssdz OF
Mtsd Hddzd dzd?2 dadzd dn- MsOBddazdL Oydd, fHEkIsjd o dz® yJ
Stee Oded Yj MSs2 d dzj st Odzd yj MS 52 ftodtesH .

I sdz WicOdmse r7jj SChefflsdijtSdly’ dLizyjdd o d3jdg hj?2

OOdzse OB HBsdzdBHjd2ZO d toj dedw. [Hdes?2 dL tedyd
i sdzlz yJ ded v . J HOdzdzts?2 tcOB SIS sBfMizyHOE IsMw : dzts
5COL HisdUj MS et § dzOMis j to damsBIkBrel i3 i € MO 3 sozf W k&
fskzzyjddi d dLbEyjddj Mes2fMmlse BtesdddHd » d dt
teOL dzd ydz" &3d L Od3j M j dede" d3d o dzj " dzd &3 dzd ¢ OdegH O3, fi
[WeXsYe]> (X =Br,I;Y=CILBr) , da fls0OB d dzdelO@lpch s tegj s W dgtelglg h 1
yqdS dzsH j CMisteddz®, © kOCY] dLbkyjdd) ROty dat
Cdkf dzj CMse oatsdz WicOBO, EBsdzdBHj 2O d toj ded Vv .

® & \s#2 Sy
AgNO;  J e S, HC, & y-CD S
[{WeBrg}Bri]> —— - \ = —
AueToH/Ar » > ALEToH
£
[{WgBrg}(NO,)¢]* [{W¢Brg}Clc]> [{W¢Brg}Cl]>@(v-CD),

tdiizdsl | BO § sdzyj ddY 0 WEdgdldi@C-Cm.e dz¢ uj ddv [ {

1 ZOG sH Otcdzts s !
| teOdzls 1 tjLdHj dzE@j ©O®Ed 2 NEBRAEAL.3] [t

g mr dzC d
[1] T. N. Pozmogova, N.A. Sitnikova, et.alater. Chem. Front.2021, 5, 7499.
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1 4 ddzo OLifevdz® L ZOdzdL Oydw Htojf OtcOlstses HdzVW ff tots
LYWW CIlsdo detsHs@r adf IRdsttcXs dis j e O dWY (1 Jv) © dzOMmilstswh
g Bdlsdtelkze h dr WOCIktstetse Hdzv hdesSCsets §tod 3] dai
L dzsC OyjMmlseo jdeder 7 B krtsdzj 29" BastclOs d j ¢ ig@j df @A d «
ljdzduyd dz0 f tsc6 dztsh j dzdz&=820 %1 ta. " tc joH jrdgWyl Isdg® FeQ OC yd J 2
dzj 2 stesdzmas H) B OB 3 ftoj f OtcOlstsdz, O § lstsBBz L dzOdzd
9 destedzOdz dz" = d wfikzAatdzj o' fn IsC Odzv &0 dzcptely oj Gsdpfrvy s
Hsfistse jtodats?2 ByjdeS d ftsedztsh jdadets?2 HEsL T fted 171 0U.
cOLodldqwy dBIbBHO 11uv fteddjdzwels iBilssHT [tuv
Bstocdzse s ftoj f OcOSO o BtcOdOr d COdvas. 1 Mmeawt
MsjHddzj dzgd?2 BSteO, My lsOs hichrj Cas tShifgjdaizjs , dzjlsfiy Ste=df! j Cotdk
d HJOc desfiilwcpuzivfdsthy OCIsEzOdz' dgj2h j2 LOHOYJ 2.

] tejLbkd IsOIj toj OF YyERIRN dzd dzd Is te f Ba ANCRIE [
ftesdLotHM FCA dabL BSH j ¢ OB @B, d2; R = aixdadyls dzi§ o tcf* H O
delz € dzj sW d dz' dz" R tcj OGJ dzlstso (o stsd3 ydfmdzj , dzO
Bj s Odzdzts € s dzdzj € Mtso ) f sz yj dz@ -Bize®ilsi , L @@ fzjzd
BsHdWdEOydw € tsls stcOERO IYrtoL@Ids dzdfss HEFGIH T ¢ ftsL H O dac
BtstcfftsH j to O R OGj dzlstso .

C N, H T
"%C/N‘.

A 4
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t OBtSISO o' ff sdzdzj dzO § ted W d dzOdzm=2FBH0292 sHH jtey $ 4 t1 A 1t
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dbyddzcdHtOL sdzr , §dzlzyd dede"r § 20O tsfdetse j- Odz! HJ
fsdtsy j dzdd lhdshdlsjd ds COtstddd ds?2 ctlzffr
&d ¢ OMNOYG ZGNOH sdzstedy j, ® LOoadmddshisd sk Mt
] SHiSB Az | zd G Odgeits v ofptfwigdzsdly Isiatf s SOkt dijteds , § st
OtBO®B BjOk&zO ddet botgdgsd dks2, it o Sjbkt

] fcHj ©OBGl' f§odbyj 0 mMjtd" ¢ steGdfdoydsd
Yo'y 3 OyddzedHtOL 52O O thmdssj dLsddOL dHO
GlsjtecOEsdOlsdyj SR A HHdidgjlade .8 ¥ dzd Mtk C sk to d
B dzd dMMzj Hiso Oder do HROcdedlsdy | MotRUPso® d Is
L Clsj s j cOktdats] BOC deqfls dats | -toff 5 of i J dzch jts dsff dzji
fMsHjtey Ohdj dsd@l) ,Hdpdosofys &odesd " did L oy
Ldzjtecjsduyd Médn BOW! jUstic] i §f tc p BP e dzd tdiar Qdzdizdz” ~ ¢
Mtsd Hddaj dzd 2 .

15 HOdGd 6§ &Ocds ssndBduiMSds dMmMmdjHse Oded 2,
C 5 &Y dZjDY(B)(MeOH)(NOs) MEOH (tsdfy. 1) ddsjjls dzOdetd b
LWWiClsdodzsets B Ote! | tayBer/kf 3 2BLK df Qcddzd tfute{cp stz jvdzd d o dzj
BOcdzdlsdzgscts sz (1500 G) .

{ Mz ddelis s § ded §  MBY[Lp(MeRHBD) MeOH

1l ZOG sH Otcdzts s !
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MddalsjLz d HjlsOdz dets?2 R OwOCIsjtedL Oydd PifNed d € tsc
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mMoikssdsdzedL Oyd (. vOCY] © t©OBBIs] BERHEI OMMEBSIS
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tdMdzBBtekCsktO f tsdziz yj dzdPCERCHIOjOH] djfrpidefj 20is@r)  Egh tsldzts2d3 3
(MO 0) d di SCdzjlstsydzOY dsC OddL Oydw
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Holzds3w Isdf Odsd dzd dzb j ese9 (tedfm. 1) .

(0]
~Mn, ocZ i
OCOd co oc Co
R = Ph, Cym, Fc
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{ OBBO of ftsdzdzj dz@ o tO®RS OR 0ASIFLHODts fif Isfodzddadsty et IsLoGRH @ik
o' Mhjicects BBOLBO Odzedw  sMMd2MEB2 AjJHItOY]C.

g fmr dz€ d

1. Y.Hai, H.Ye, Z Li, H. ZouH. Lu, L. You,J. Am. Chem. So2021, 143 20368 20376
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[1] Lang, E. S.; AbramU.; Stahle, JZ. Anorg Allg. Chem 1996 622, 251-253.
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MsjHddzj dzgdv B MY jyudoOsls orf fsdzdej ded j| 9 Oy dzaj 2"
WedeCyd?2 Mdern stcOdedL dsse d tsftc] o;gb\*fls Y J yc
Bhzscdn Wjttdsj dzZstse d Odasdlsj dz oRgggﬁi @q;quq
odeacdff o dzj Cdzj stsydz dl]. sG] SdsBdzd? BHSB dzr
Mg Hddzj deds™ daBBdd §odd3j dej dzdj o QOuchISSJ C Ols(
~ddBdUud Mcdr tjOSyd2, O b@FYJ dhsBpizEtso HAv &
tcOL dzd ydescls ttsfipdeOw @i J otcj &3 W j dzgd dzfptsH j e Odzd j € 5
qazsjtejf o COujMmlsej Odz2ls joe dgOICd or" IP fhipead e G dais@CNO d
] HOdzdzs?2 tOBBIS] §dzzyd dz'-d d B % @i ®Ezis j tof- s &4 @zgzS
Oy j ¥ gzdzd dzO dzDNeiad-ligthels (1)  N-B j dzL-Blefidp dzad dzO dzeBendAdi ez  (
phe)2) fm 4t ~tHdz Bd [dSNBehzDtizBhegd(H- @) @i XZn(l),
coll), Ni(ll), Mn(ll) ) . )} 86 OL Odzts, ylsts dBsdzsH j dzls Odzls dzOw  C t
Muydl ftedmMtsiHddzj dedVv dzd ¢ OdzH s € -5 IsdO dadrte G sls S tOdp!
d ts da®ugl), Zn(ll), Mn(Il), Co(Ill),Ni(ll) . 1 dwH jtedz j C OteB tssfipdsd ©Odz" |
[Cua(N-Ac-L-phe)](H20). d  [2(8-BenzDL-phe)](H:0):. f sdzz ylgHzlz ¢ s ) d s5dz0
Cu(ll) . soO0dssotsrndBduyuj M dds hsH j dzdtctseo Odzed j &5 Efls
Mtsj Hgdzj ded 2, 1§ tedCulll)sas(tl) tcfp®)fis®o datfs 2. 604 | . [ i
fsHIso jtoy HjdedW fstekzClskzter §tsdzzyj dede" = BdWHJ tode R
[Cu(N-BenzDL-phe}](H20), B " dzd Mddalsj L d tets 9 Odz{Cux(N-Acs-d3f dzj ¢
phex](DMSO). d  [2(8-BenzDL-phe)](DMSO),. dlstczSIskztcO® f sdzizyj dedz” =
EMmlsOdetso dzj dzO dESHMSH O] g ¢ IstetsC st d d, { dzj d3j dzls dzr
KOSy CoOdstastsh g dd g5 Odeck ds.

g r dz€ d

[1] Cowley V., Dilworth J.R., Donnelly P.S., White J.Nhprg. Chem.2006 45, 496

[2] Dybtsev D.N., Samsonenko D.G., Fedin VRiss.J. Coord. Chen2016 42, 557
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Ry R,
\C: N, — /
/ NS
RJ Ry
(1) RiR,C = dﬁ (5) R;=mCl-C6H4-,R,=Me (9 R1=R;=Bn
(9 Ry =Ph,R,=Et (6) R, =pMeO-C6H4-, R,=Me (LO)R;R,C = S(>=

(3) R =Ph,R,=Bn MR1ZELR= [ (1) RR,C= Ph—<:>=
Q— 1Rz
(4) Ry=Ph, R, =Me (8) R{R,C = ©:>= (12) RR,C =HSC——NC>=

= I
10 <o 2 I

I(uA)

- 2 -1
E(V) E (V)

t JHsSMOteOCIsjtody j] o d IsO®RY j tolElEdatOtdyf G Lted) datingds Geo d0s.
TBAPRs/ [ [ Ao ( lsdughyt B3 dzl @z o3l /
VLMisOdats o dzjndiy, cuelel § (1-B Lddlld48-b0) nOtcOCIsj todz i tots
osmMmisOdzse dzj dzd v , M tctso 5 H @ OHJSTPVdztst B 1l e tssie? e
HOdzd sdztso lll Gloilzdf d-12) ( dz fosweodwels tCdMmdzdlsj dz¢ d
dLEyoj &3sd3s HdOf OL sdzj §tslsj dzydqOdztse d wo W Isfqw s
DDP. | dzv |Dcdedetfdf §totsyj M tBOL s OddWw HJ Odzd s5dz0O
fsHIso Jte HOJIsMw OMyd stsd3 Sdded sduyd MSdr § OtcOd3j Is
1l ZOG sH Otcdzts s !
[ OBSISO o' § sdzdzj dzO  tod { ¥ o dfQaolisiy SBEBAO40AB.H H J oY € |
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[1] Zolotareva N. V. et al/Russian Journal of Electrochemistry,2022. V. 58(4). P-3(B
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Si, B®[2A 3]. | bt sttjdv COC vydhdas §jtsshss:!
[toe Oded WidnCtafsif j t5SMdHT hdesSts dhMfsd LEs sy o
dqddydOltste" f§sdddjtedLOoydd d yomkss Jhfsd! L ¥ Isf
COOddL OsteOdd. 10 MijctHdwh ded?2 -rldjodsj delfs® j fifrk
SO MSddBd ]S hbdds DdsGdlsielzs § € &Y d
fme d dzy O.

] HOddzs?2 ©OB&l] of jte’ j kfksOdss dj O S tdfls
Ckasddlz swlpbddz §jtsChdHtse ISEADCYeRG dz GB@8BWO ( Ph
Meslse jlsflse j dedets), O OCYJj &b d&dziCMeBK) fijdlH st
[BleOLBo Odedj Mo jlshsobksh jets Ssdkfdj MO §osdf
dMisHdsets BcOddyjMites cdHEs jesSMdH O, ykt
CIthfjiSkesnMéSHidd JLOddsHj2Mse dj Stec Odzd g MS ¢
HddsjlsddzH d RodEMESN@PE os § o Mk lsmise dd ©hdtse Oded2 1 toc
fsdzdVHjteder &7 Codifdj CMse M MstkSlkkies? ¢ dj misd
fjsCidH StseHdddtkjlshY $O0C ) Ostdksd d&jlsOdddo
ZdcOdH O. stdmlsOz&dy] oD mnistlEdd) dd2 kflkod
usjHgds dzd¥ GROwWOSCIK,jtdL 5o Oder &) Is tsHIO A3 O BQsdp ts5h
MfjSesMSsfdd d kjekdujMSites OdOddL O.
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{t OBtSISO o' ftsdzdzy dzO fted W ddzOdzmtso 82 Y tsHHJey 13t sind?2
004%).

g mr dz€ d

[1] Ahmad, S. I. Reactive Oxygen Species in Biology and Human Health; CRC Press, 2016.
[2] A. G. Medvedev [et. al], CrystEngCom202Q 22, 19221928.

[3] A.G. Medvedeyet. al], Inorganic Chemistry2022,61, 8193.
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Hdzw dzOdzld AdesddH sazj € sSlstster 7 f Jtoj ntSHAZ 7 d3j IsOdzdzts o .
CO¢ ftiesdMatsHdls otMiisOdzatse dzj dzd J sO¢dn sMmdzts 9 O dz
B4 Is O dzad¥eBdiddeL  dzd H | f2Odizd aztf ) Is O dets 0 dzj ded d  B§ © P tzdzd U J
B -®d3d WwhCHNPHh-Mg(THF)2 (1) , sSBtoOL ts9 Odzdz" 2 o fndzj HMise d c
Bsdzy S dz Mdztse Odzd W fted SH st dzj € Is te ts dzdzts o s

C i3 dHSCMGs Mistsis o j Is M ls BhxIE-PhGRPhGHNHRMWA3d dz

P . "%
e e e B R
Q\Nv
o P N THF pr” " NH N \f
Ph Ph o =
1 ot

40 j BO 1

[tekze s fsf)dzets o PezdNidpnd UBWs@zj j B j dde” 8 L Od3j )
otsMMmisOdetse dzj dzd d d3j Is O dzdzd y j fy RheCely-dpRONMgEHR):dR) H O pls ¢
Cobtstttd shdse Odd] ftedddBOjls HoO 1 dj S REsdO i

Ph dpp L4 e
Ph /dpp THF N Hzo Ph /dpp . e
=N Mg Phx,\\ﬂ e NH S “ug
P Utttz 9=-THF PH Y. op
. THF *-voud®
dpp = 2,6-HeldLiytesf il jlpcz THE « WY %
d4nJd B3O 2

{ Mdzts o ORBGH-N-dpp ddsd &My ftosd3 3y zlstsyds j§ L dz0
LOB Misdlsjdzj?2 YsCOLOdzts Miw ddzj telsdz” ds s tsilsdatsh
COC otMmMMmisOdetso dzj dzadj 3 lsOdzfizftgls NS Pgisls dz@ BT fiy 3O 1 -
sBtcOL 5o OdpfOjH JAdRfz His Misslse jIsMisekzs h jets HJOdzd ¢

lLOdBsHj2Msad] StkfdjSnNo -GOdddscdd Ju{gd
Cjltsdztso ts6 5 dpmA/ANIMEIIEF), ) N-B j dzL d dzd H | dzO dzd dzd dets a3
SBOlsdd@3s YjtedL Baita@S tEDPEAN)PhOHNPREBIOTHF)} 2,
Colbtster 2 Brdz SOCY ] BSROEOSIjtedL 5o Odz toj dzlsc j detsfls
1l ZOG sH Otcdzts s !

{ OBslsO o' fisdzdzj 20 fted GYHHOBOEGS5 I)AART OBYSESED) C 457 §
My sd L so Odzd § B SREE2296BEBLLERGMT, 0AES-2021-670)
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[1] Y. Makioka, A. Saiki, K. Takaki, Y. Taniguchi, T. Kitamura, Y. Fujiwara, Chem..|.2897, 1,
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ydedztsf J dzlsOH d j dzd dz' dz' A CliRf dzi S Mse , SH dzOC 5 -
Mtesj dzdJ d@3 d dOdzdydj dz T dzdyd dzlstetso ™ =~ mMoweL j2.
Fedzj scsHO BStcO COKBESicOMdktss S6 Zzde OdzH O § 5L
Misjtedud M ddd MmMot2Mmiseo OB MtsjHJdzj dzdV, Ybts €
fteddsd dajd dedWw o twOsStlzd Qdzy r|j BE EDMBYHBJJ, ¢OOddL O

i OL tcOB BIs OdzO B ssHdE O i 1§ aidrsty sdzf] @420 € @Gts 8 5 & O dzts
Coditf dzj S M-Iz 1Is ndgcivy te( O dma OdzC ddz! dzr | d Otcd dz' dzr
12 ObtdizO=2]BtstcO) ifjl Mtsj H d daf diz of © donr HQjdAz jdelis A3 o ts M ls
srOcOCIsj tedL 5o Odz, @S EtsH@dl | ResMEtsyfdd, - [ 1R
M jSCtesdzj stedd. dzv twHO MtsjHddzj ded?2 f sdzlz ygj der

(CH) (CH
PhyP e /PPhQ PhQP\ /PPh2

H—RU~c Ru—g,

t dfk dzs W isdsf dzj € M'  tllsjdad™ M L OdsjMisqlsj dzv dsd

1 5COL Odets, ylstg Moy irgedj oL Ay ded2 Wi dzd ¢«
dL &3j dzj dzd ¥ S SRBGHE:E EOE GG dzls ©. RrRMdj Hso Odedj 1 5zl
BjlssHisd YdSddyjmSs2 otd LOKfjtesdkjstedd §&6C
LOd3 MisdlIsjdzj 2 L ORI Misdlsj dzj 2 ¢ tododeHditlsc € tsdy I degal
Ru(l)-Ru(ill) o Blsted yOlsj dz' dzzs B dzOMIs! , 5 MtcOo dzj dzd
dBj N ddid LOBiMisdlsjdzj?2 & Ostdss BEEO.
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sdo0Ojo R. . [ BStEPHdZIRSMMd2MES?2 O0COH] B ,20002C. mdd
498 34

[2] Grishin I.D., Zimina A.M., Anufriev S.A., Knyazeva N.A., Piskunov A.V., Dolgushin F.M., Sivaev

I.B., Catalysts2021, 11, 1409
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(dldekzteOydd slsdaduyos shv f tei6ij) odfn jsdst zdsAsdprd jd
f Md oHBRAR)L soewL d &BiyHE ktwz ttOOHRH". of jtcor j B
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P\Rlu/P Ph, P\ l/pph C\C h
6.R=H
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\/ 4 P-P-P = CH,(PPhy), PPh; \/ \/ 10.R =t-Bu
11.R=Bn
1-4 6-11
t dmzdzs§ j o™ § ff]dleSJLCfthSSOdZer COWElstcOdzsor § ¢

l sz yj deder | b kleC OE®EisQdkdL so Oder Mot dj
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ltetso j HJ dzdz’ jrn U QS afty tcOmMud s’ ff dmf sdz' L 59 Oda
f eslsdzsflsd § 5COL Odzd, Wi o 8 ® & detfaRES et b tabe o] v -
COBBOdsa " & C S&f dj &lffss dw ji i sdzi d dep ded B | &z dzs 2
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HOdzdzse 5 ff Jtoj mntSHO.
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Journal of Organometallic Chemist02Q 917,121291
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1 5 dzdnts U3 Is © dzdzOIs T B dzd f sdzlz y 4 dz ftod oL OdBsSH |
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[SO1t Htedyj MSdJ GOdztsG j ded H dz § C dzOMls j todz" |
[{MoeXgle]" (X = CI, Br, | - 9 dzglzlstcj dadzed j dzd ¢ OdzH T ; L = 0Ofc
SteG Oded Y MS 52/ dzj Stec Odzd Y MSts2 HtodtesH' ) 5B dZOH O
mMtcjHd Ctslstster R zOdBtsdz h 2 dqdzlsjtejfm or L™ 908l
9" Oy j dzdzOV izt dzd dzj My J deyd V-5 B dzO fiplOd).dets R dz € ¢ 8 1Aty Yz

Mots2fmlsolz OS] s Hddsj dad W Bsckls BT Is! f td
dzt 3 dzj My dzElsdzesec s OdzOdzd L O, sHd&ZOSC B d&O0 Mmj ¢ tsHdgv !
Codifdzj SMse, O OCy] WOSIkttr, oddwehpH d&O d

ko flsaafl§ | d& & &3 dzjlg i BpO{MOH-dzd & OdzH O s W o dzw ¥ Isfyw L
Bl jSIsOd3d Hdzv dLEyjddw odzdwdzedw t©OL dzdn@z G- f Ot
Mrt)yJcets dzdeOdzH dese s SCtelzy jdzedw, O OS] oL @
dd ¢ Odzr ' d WdzgjlsdejoBlzd ¥ Miej HT tOfMse S0,

vOC, 9 HOdzdes? twWOBBI] Brdzd off jteor j §sdzizyj &
Mismis ©9 @g(HQaDBI)J(AN)2 N8B (An = NG, n = 3; An = OTs (4
s 5 dzlz ts dzfy 2 dzt W ts dz@I§(H 20)]fAn)a nBIYAN = NOF M 2, An = OTsn =0,

An = ClOs n= 2) d dzj?2ltcOd dzmlsh(H QHOHY]] A2 2 [ [dE"Mo
tOMmh dtej dgd ©W H O dzj 2 lsteOdz dzr - Csdf dzj S Mo
Moglg}(H20R(OH) M0 = 2, 14) [1]. RiLbEyjddj §¢dsh

ko jtoHSd Isjdj §cS0OLO0dks, ybksts fttd §jjrnsHj s
dzOB dz¥ HOB sfqpw fMHedce ftesWddzj?2 MfjSCltecse o (st
dsj dzt M jdedd 4§ dzslsdasylsd £ QUssod&HL teoQjfifisjChintiafoj O  difdasty c
dz¢ Bd dzj Myd dzydd. RMMmdzj Hise Oded” flsdyuimMsédna Mmots2
fs5COLOdkd, vyt o Sdmds2 Mt jOHikdE Ot swd € s &
o dzZsls!' HE ©BOL SaHEAY. ¢ Ols dEaz® Of { KMdzE > Ofdag ' H " j a
HOdzdzts2 M Mmlsj B BLOL ] BIY [0 RIS ¥ dizj 2zd @ dzdiA] dz Of
SCtlzy jddw OS] oddwjl dz® dzs di3ddzj Myj daypcFs t©OMmls
ZdcOdzH s fHtsdMratsHdls oL teOMisOdedj d dalsj dzinfd o dats fn
fH o dgc BOC d &k &30
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[1] MarchukM.V., VorotnikovaN.A., VorotnikovY .A., KuratievaN.V ., Stas®d.V., ShestopaloW .A.,
Dalton Trans, 2021, 50(25) 87948802.
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I dzOfmlsswh jj otej kY dsdjSkdvied j EOcdzlsdCd
dmmdj Hse QY &zfR? HEshsedsisd MNERtOd'ls! thsolkts
slsCter 90jls hdqusCd] oL dsydshisd §slsjdydodf dsc
CoOdzstsots? ddzyjdzjtedd [1, 2].

[ Ocdzd s dzO" OdedL sltesfdw, o YOMB desmGydls) ¢ d
odzdw jIs &0 o jdduddlz ‘WWjSkdodsets BOL! jBO 5]

sted j dzglsOydes dzOdB3Oc dzd yJ dzdztsmisd [ 3] . 1 619 ¢ s5dzOqlp dz4
d L d@OS o0y dzets ¢ tsded d3OIs CO¢ CBtteHddzOyd sdzdetsy
tcOMmh jfdzjdedw o dgzdzjotsdy ftsdzj. | dzv 1 Istsets o COYJ
BOsdser §j Cdmdslsr, dOddydy o Skttt n yYdlbsr tejn

fsdidsy SCttteHdZOydodzdz j OtendljSlskzter tOL dzd ydats 2
] HOddzs?2 tOBtl] ftjHMIsOs dzj dz' Colth)j L fiyx dzD deeiis czO diyc
LOMBj " jdzdzr R BOdsdztsor 7 S dMmdsls, tfdModks st
ROGdzdlsdz' j] §OLO®RjIster, O OCYj Htoso jHjdzO ¢tsi
sCtokzy jddj &3 Bj sOddzsWp) dZstc@tsd f 59 & Qcztizs? ylsts  tod
s dzjca(l) fy j Gdgj tkd ROdztsdetso ™ &3 S odMdztslsOBRd 5B to!
fsdzd Bj tedz” j] St ezj Gl j  dztf OB6e, Co?* dgOSIdstsitey’ Isofiyw d txizg
BdzdL ¢ sd3 tOMmMmistsw dzd d, LO Mujds Quiglssdst j tofp ©® 3O E tzy
oL OddBsH | 2fMise dvs d decfiscBgOe Qfpdttsfoj fltcdo sHdls ¢ -tsBtOL &
tcOLBOO dzj dedz’ 7 sdzd d3j tetso, HdzW Cslstste’ 7 d&3OC dzd Is dzt
Odzd L slstetstf  § 2 dL 5 dz@d&'s o Adadg' Hrj dzd s dztsyaj] 9 tej OC yd
nj zOlsdteNe B dftStodz’ 7 dzd c OdzH s ff 5L o ts dry jdsts dftvdalzjuafds ! |
CeRfdzi CM" . 16 tejLbzd s@EO0B] BPdedeld Is B5- dzxdafishn g dzf d
fsdzeyj dzdz" = MjHddzj dzd?2 ftesweodzwels Meots2MmMlseo O d\Bsd
f tsdzj .
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[1] J. Ferrandesoria, E.M. Pineda, A. Chiesa etldature Communicatiqr2016 7, 11377
[2] M.D. Jenkins, Y. Duan, B. Diosdado et al. Physical Rew84.7, B95 064423

[3] O. Waldmanninorganic Chemistry2007, 46, 10035
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] BjbOodzdststee Odzd yj MS 2 nddikdd &OdsOdtsdHtss ¢
B sOkzdzsyj dZstc® SCOLT 90 ls Bisde htsj odzdwdsdj dz0O
 dzd W& RSB Wy MSdj Mows2MmisaO.  OL detstsBteOL j Mkzh
f sSHSBGOIS! dzOd B tsdzj J v Oydzs j CststeH d dz0 Yy ( ts dadzts
fsMisOo dzj dgdets? yjdzd. sttcHddzdtctseo Odzdgr 2 tcOMmlse tstec
tcj OCydesdzdzzs M cMOEEkBREY FO®@S (vilsyjlsteisy jls g
COlsOdzdlsdyj MS dn-o Mgk @ iptzd § 5 jzdztzter 7 tj OCydwn ¢ itsd
ftedosHWh R § jets dzj ¥ dzOlsj dzr des?2 € S#MCHAMOyd d
WtcOedj dzels©O. | HOdedes?2 t60OB slgjozd g3 dzgzO \njsoadj dechiPh d E
Wiste3OdB3d H d dzOls dzr 7 € ts o3 dSnt Bysyd d H af lbd & © gz s dilsizdpdzZD Is dz" |
C s iR dzjSmftso

wlskzf j dzyOlsOw Hj Mtsdz o Ols O gNacnggl(tbf)j] tNatnads ¢ s d3tf ¢
CH(C(Me)(NDipp))2', Dipp=2,6H d d L st tetstf o dzl j dzdsdim) O L ftst@dCodE®y d st oSz At
d Ity nil v cMsdgtsdzj(S Mse M HdddE v A 9 CO)HB®
ftsd H d dzy dzdz" | Bsmisd ¢ sor di3d greNachagGdzd 1 W kcoPuzst) laizls
HjMtsdz 9 Olsdtotse Odzdz 2 4) y jCIsS difydZ2ji Swip jdejlzr MK j ey dl U
SBiOiEsd 9 OOydd HdMMsyddlzjls dzj McOL Iz, o
[{ Sm(Nacnagl(thf){Sm(Nacnagl}s] , © Ctobbtetd MrtcOda™ jIsw MC j dz
CeRf ziF s ™ dzd dLEzyjd otmMmisOdsedlsj d drj Mo
1 odzj a3 dzls Otc dZfe@¥Bas. d sHE d

AStcd3Odid H d dzO s dz' n(FE)-(ehilsl (Bnj=SS,'Eu, Yb; Fd = CH(NDipp)2')
ftod HJMsd 90Oydd ©BtOL An(Ed}E d W Hj tCdEs Gt BE $BIOR] S
COYHT 2 VWittdOdd H d dzOls disf,NBS tsits[te HOERQ \ difdis dfd dstey dzts 3z
Hstf sdzdzad Is j dz' des CtssteHddzdtetse Odz W j ded dzd et 3 ySsdz'
dzj st Jydes Hdzv WsStedBORBIHJdzOIsses o S dBdYb ¢ tsdi3tf d
ZOdzls OdzsdH dzsj MY Olsdj ftedosHdls ¢ ddats?isO difistinds d S
fittj CedmsOdzddL Oydd dL ¢Jj<¢MOdO, JUwgsnyd o ks
cOMmMlsostedlsjdzv ftd fitejCtedmMlsOdzdzdL Oydd dL Is ts
[Yb(Fd)z(Tol)].
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fojCteimtseO Hov f§odkzyjddy Htzedh D6 isEHldsE o I
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sjteduj Mty wOLdsyjddj kjstofdedHddss &
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LOdBj " O sM'OtsdO fdWwOIs dzr j . [ OdzdzO%  t6j OC yqw  f &
ftoj daslzh j Mis e j dettassidsticdst] ddad®oh r( te d fny.
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[PtPy](FCCOQ,RACOH ( 1 . ttans[RfPy](FcCOQ.. (1.2)
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[1] Markov, A. A., Yakushev, I. A., Churakov, A. V., Khrustalev, V. N., Cherkashina, N. V., Stolarov,

I. P., Gekhman, A. E., Vargaftik, M. NMlenceleev Communication8019 Vol. 29. N 5.P. 489491.
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Oded sdzj Yllsjds oL Od dsts agHR]Mfis otgf@ L dpdsiait @dizd dsfigdOrs | B ¢
dtsdztso . RLO®JMisdz § BjlssHdSCd Wihttedtotse Odad W B 5t
dmMf sdz! LsoOdzdd BJLOBHAMS? f zZOo S tso 82 -TEDAMAzZSIST
(Selectfluor) . [HdOQHSt OIls dgealts OQ dzd wAlg® dztf ) f 5 &2 L
ftedosHdl € HjMtezSydd ¢ zOMisj g0 & dptc®©L tsp B Q]
Wisstef tetsd L o SH A& @B t§ tesls dgts ¢ 85 EQda] s dBsO ffolls. SRy j tej H Y,
f sdzlz yOls4 tc Sidsitotds H dz'H j ¢ @pdissta Gds O, sH dzOC 5, fted ® BH
6 ¢ i) R,2).

TBAF, CF3COOH /
2-  C4Fg + Buy;NCN, CF;COOH / 2-
NH4HF, / F
KF + 18-crown-6, CF3COOH /
Me,NF, CF;COOH

Y

THF / DME

t o Mmilzse W 6 OCyd?2 W isBatdtctso Oded W Odzd s

[ftesBdtese Odede” § Md Mmlisd d3aNF,( Medfi) NEMHF dzGks s M dzts o §
BWNCN ftedoejdzd € tsolts@uct of GededffsLdpidssidfs.c iz edlztso dW n o
fMtcj HJ . tdO0Cydd fteslsj COdzd ftod ¢ sdBBdzOIsdets?2 Isj d3tf
YygoOdzdH IsjlstcOBlIsddzOddssdzdY d fHted dzOGctej 9 Odedd o
yomtse o MtejH] yYydSedzdydmséda + W dtodzr » tdeQ fidoCxiE d Is |
B4 ssHOB] Mft] Sdtersd G-ds@Hpfif j S BBsd3] sted d .
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[3] Yoshimura T. et allnorganic chemistry200Q 39, 1765
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