
ll3BeCTHB AKa,neMHH 'f:It'aYJ< 
Cepu» xuMnl:lecKa.a · 

)KypHan «l1313ecmufl A1wiJe.Muu HayJC. Cepu/1 XIIMII•toct(IIH» ll yOJIHI\YilT J)llOOTbl 

(HC33BI1CHMO OT H3ll,l10H3Rbl·JOM 11 13C):~OM C'I'IJC I<IIIOI•I npHII(I,II/ 1(\)1\110\l'I'H ll l j'l '(ij)\)11) 

1'10 BCCM HanpaBnCHH51MXl1MJ.fllCCKoJ1 J-JayKI1, BTOM 'JHCJIC 1'100UIIICiti111CO)li'IIIIWI()CI>OII XI·IMIUI, 

<llii311'1CCKOH XIIMIIII, XIIMII'ICCKOH ¢l11311KC, OJlfaiiii'ICCICOil XIIMitH, MC'f'IIJJ,IIOOJII'fiiiWI(ICIWI·I 

II KOOp,!~;HHaOHOHHOH XHMIIH, XHMIIH DpiiJIO~llbiX COC).IHIICIIHI.i , 01100Jll'lliHI'WCIWi·l 

II 6IIOMOJICKyJUipHOH XIIMHH, MC,!I;HQIIHCKOH XIIMHII, XHMHH DOJIHMCJIOII, CYIIJlllMO.II(li(YJIIIJIIIOit 

XIIMIIH, HaliOXIIMHH, XHMID1 MaTepHa.JIOB, a TaiOKC CTaThH MC}K)J,HCQHDJIHIIaJ)IIOI'(I X!lJUII\TCJlll. 

K rry 6JIHKaU,MM B :xcypHa.Jie rrpMHMMaJOTCJI MaTepManw, co!l,ep)KRU\11e pe3yJTb'l'!l'l'bl 

OpHfl1HaJ1bHbiXMCCJIC).IOB3Hl1H, B BM,I(C DOJIHhiX CTaTCH, KpaTKUX C006lli,CliiiH H DIICCM 

pe,!~;aKTOpy, a TaiOKe aBTOpCKHC OiJ30pb! l1 OpOrH03HO-aHaJIHTH'IeCKHe CTaTbll riO 

3KTYaJ1bHb!M BOIIpocaM XMMJ.fqecKO:il: HaYJ(H. KpoMe Toro, B pa3)J;CJIC I1HQ:>OpM3ll,H51 

ny6nHKYJOTC5! C006Ill,CHIDI 0 ).ICJ!TCJibHOCTII 3Ka,I(CMH'ICCKF!X OT,!I;CJICHMH 11 yqpe)K,!\CHMH 

XH MM4CCKOf0 rrpoQ:>mrn, HHQ:>OpM3l(l1l1l1 OT'ICThi 0 KOHQ:>epeHII,IDIX ITO Xl1Ml111, MaTepmUibi 

0 1-13LI,HOHaJl.bHbiX H MC)!()l.yHapo,n:HbiX Q:>oH,LJ;ax ITOMCP)JQ(F[ Q:>YHJ:(aMCHTMbHOH HaYJ(H, 

} I(VIJI IIIJI OCIIOII!l ll II 1936 ro,!l;y 

.li•tp/li!tmu~m :m:wmww: 
!JOCC ~<~ I.\tJ I\1111 IIKII,I(l:M IH I HayK, 

(;f iiU'I'WI'Y'I' OPI 'II III<I'ICCI<Ot'l XHMHH 

I<IM , (~1, fl., :JtlJIIHI<..: KCH'O 

Po<..:<..:~<~ lkl\01·1 L11\li,IJ,eM HI•I HayK 

Pcn•I<.:Tpal.l,l·l OH HOt: Clli"!:(CTenbCTBo 

NQ 0110266 OT 08.02.1993 
llbl)'(aHo M 11 H HcTepcTBOM 

ne'JaTH H HHCI)op MaL\11H 

PoccHHCKoM ¢e~epau,HH 

Hay'IHbiX H H3Y'IHO-TCXHH'ICCKF!X rrporpaMMax l1 KOHlcypcax ITO Xl1Mlll1 l1 CMC)I(Jfb!M )KypHM BbiXO,!I;MT 12 pa3 B fOA 

06JU1CTII M 11 f.\]JYI'MC HHQ:>OpMaU,MOHHbiC H peKnaMHbiC MaTepHaJibi. O,!I;HOBpeMCHHO na pyCCKOM 

J"l ep e BOI:( H H3~3HHC )KypHana Ha aHrJIMHCKOM 5!3hlKe IIO,!I; H33Ba.HliCM <<RIISSian H aHfJIHHCKOM ll3hiKaX 

Cltemical.llulletill» ocywecTBnnJOTC51l13)1;aTeJibCTBOM Springer and Business Media, Inc. 
rJO,Il,p 06HyiO 11i:i<J)opMal[HlO 0 )KypHane, CO).Iep)J(aHMM HOMepoB B rpaQ:>MqeCKOH 

qlO[)MC, fllll·IO'I'fiL\HH C'IWI'ei1 , a TaJOKC fO)J;OBb!C IIpC,!~;MCTHb!C l1 aBTOpCKMC yxa3aTCJil1 

MOIKIIO IIOJIY'IH'T'h n J!IHTepH eTe no a)J;pecy: http://www.russchembull.ru 

.PC[~filCI~HOIIIIaSJ IWJIJJCfHH MeJK,IJ;YHapO)J;HbiU pe,u;aKIJ.HOHHbiU COBCT 

IJHII·IJ.I I,II•I J'tlJl,n 1\'I'OP 

'lAM , IVttl!moro 1)(\,J],[II\ 'I'OPll 

M. H. Eropon 

n. n. Amm11•wn, 

A. 0. TeJ>CIITben 

)TBBTll'l'H~l!l1bJI\ OON~) I.l'rt11) 1 • C. 3. fllllllli i :JC 

f1t~t Hlihtt<ttllill 
·~~:....,. ... , .. 
"--~ .... ti 

n, 1~ . n. All'l'IUIOII, 
- flll t ,fl , 11, I'I01h!01111111 

,,,ll,!!illllftHtJ 10. r. I'oJIIi.vnc,iln , 
' '. '. '! 11~1!11!, 

I 
I 

I. Alabugin (USA), A. Demchenko (USA), 
M.P. Doyle (USA), M.A. EI-Sayed (USA), 
V. Fokin (USA), V. Gevorgyan (USA), 
Guo-Xin Jin (China), I. Hargittai (Hungary), 
R. Hoffmann (USA), N. Hosmane (USA), 
R. Jih-Ru Hwu (Taiwan) , J.-M. Lelm (France), 
A. Malkov (UK), M. Mikolajczyk (Poland) , 
H. Nnlwmura (Japan), M. Poliakoff (UK), 
M. Rubin (USA), M. Sollogoub (France) , 
LJ, Bl:onovulk (Siovcniya), D. Tantillo (USA), 
1Jhu XJoomln (Clormnny), A. Yudlu (Canada) 

' 

ll36ecmun ArcaiJeMuu nayrc. CepUJl XUMUfl.eCKa.fl ISSN I026~J5oo 
2025, 1/lOM 74, .JVb 9 

.,....,-... ~." .,. ·--~~ --~-- - --·- ~·-· · 

)f(ypnall uaiJaemcn oi:JnoupeMemto NapycCICOM («Pl3aecmUF! A!wiJe.mm naw. Cepw1 XUJitti'WC!Will') u il/li!I /.Ut'ictCoN 
(<<Russian Chemical Bulletin») fl3bt1WX. Iloi!po6Ny/O W!dJopMattu/0 o ;JICJIJIIIO.IW, coi!ep:)f(:llll ti.IIIIOM(!/HHI :)f(:ypllw/.a 

a c;parjntlJec'K.oli rjJopMe u amtomawtu cmameu, a mmotce coaortiJie npei)~tell'lltb/.e u aamopc1we wca:mrneJIU 
MO:Jir:fro no;lyttumb r1 .PliemepTteme no aiJpecy: ltttp:/ / www.r/fs,,·c/wmlmll.m/ ms/ 

11te .Toumal is published in Russian and H11gllsh. 
'/he 1ntemational EdUion Is published under the title «Russian Chemlwl llul!etln» by ,S/Jtl!lf!,(ll': 

233 Spring St. New York NY10013 USA, Tel.: 212 4601572. liirx: 212 6471898. 
Detailed information concerning the journal contents ojtssues with graphical and text ab.\'1/'a(:/s 

as well as annual subject and author Indices can be found in the Internet at ltttp://www.I'IISSdtt!ffllm/l.ru 

CoJl,eJ)~MtUie 

B Jmom TtO.Mep tttOII011ettlll cmamt.,u, 
nocBRUiellltbtC mmiJ~tMUTCY PAN 
A. JL By'ta'teffi~O tJ crmau c eeo 90·Jiemue.M 

By•ut••eni{O Anaro;mll JieoiiH,!I;OBIN (K ~enHHOCTonermo co .ll!IH poll{).leJmll) 

{1:/(i, AH. Cep. XUM., 2025, 74, Nil 9, X 

Cnnn-3aoucllMMe peaKIUJI«, Marmmlhlfi pe30mtHC 

II Mllrlii!THbiK Jf30TO.DilbiH a4JtPeKT B llJJaCTH111f0• 

C'l'll l'IIHCTilJIJlOB 

P. B. MopryHOB 

fL~IJ. All. Cep. XU.Jft. , 2025, 74, M 9, 2599 

flpupoAa l)eno OKCMa a3ora B JKimhiX opranm· 
Max 

A. <I>. BaHI1H 

. " ,,,~_ , ....... - ~ - ... -,_,. ~-..--.·· ,. 

0 630PI>I 
-.---c-· .,.~·-~-: ·'- ---,. ".·"•o -'•"•'l "" " 

Jl/Mlla 

$'1l!!' l!tl!!'l!-~-ell!~- ~~~~~ 

llo 

1Q5 

104 

1Q3 •• 

0.1 0.2 0.3 0.4 JJ0/Tli 

Man n rr!io-pe;loHa.HCHJ?rfi crreKTP MaKporBepp;ocrl1 (.ftJ KPHcT!'IJlflOB 

K Cl:F e npu oTcyrcnnm caeToBo ro ocaern:eHHJI (1) 1-r noc.ne oc»@lJ,!;e­
Hl151: caeTOM B r eqeHJie 10 C (2) (B0 - IIOCTOHHHOe !vf(l:rJ,lJ1TMOe flQJifi'l) , 

. , 

2 Rs- + Fe2+ + 3 NO 

N~~~~ 
tRS- r---1 

[(I'~S-)2Fe•2(N0+)4) • •·· .. . [(RS-)2Fe"'(N0+)2] . · Fe2• + NO+ Rs- + NO+ + Rs~ 

~;~SR~2 -~···· · RS:;_NO . 

2·Rs:. + Fe2• + 2 RS-NO 

«)l:syxraKTHhlit•> (peai<UHI1 1 IT 2) M exaHM3M o6pa30B~HfHli ,!J,JotHI1'TP03HJJhHJ>JX 

ffau. AH. Cep. xuM., 2025, 74,. M 9, 2608 KoMrmeKcos JKene3a c 1:!10JicolleP~rn:MMH II»rali!laMH, 

L' KapiiOKCifJJilTIU.Ie KOMOJJeKCbl llllJJ:IUI,!Wft C ILIIOCKUM / ""-....,_ . . . . . .. . ~ ~ 

Typa,MHHMeKBaHTOBO· XHMB'lecKUXPilC'Ieros L1 L2 L' L2 
npiiMOYfOJIMiblM MeTa.IJJIOOCTOJIOM - Clflffe3, CTJ)YK• 1\ "'-L 2 _,.....;;[ '\ 

\ / / Ll""-....,_\ / 
Pd /Pd 0. H. illliurHJIOB, P. C. illaMcueB, 

H . C. AxMMYJJJJHHa, E. C. KOHhKOBa , 

B. A. IlomrKOBa, B. P . <l>JIM,I( 

Ha6. AH. Cep. xuM., 2025, 14, M 9, 2615 

© 2025 <<ll:ioecTliJI AKanewm aaYJ(. Cepifn XHMii'IecKll!£• 

-......_ L2 

L 1, L 2 = CO , NO, OAc, 
RC02 , SEt, OOMe, 
CNMe ~ JJ.p. 

, .. ' --·~--· --··· . _ _,_, ' -;·.··---



il 1SSN1026-3500 H36ectmm Al(ai)e.Muu Nayie. Cepu51 xuMuttecKGJl, 2025, moM 74, M 9 
~··~-,. ... -..... ~. ,-,., .. ..,,... -··-. , ..... 

1\1\fllli.(/,IYJJHHbl: CHHTC3, 1\fO~{j>JJKa.IUIH, npHMCHC­

IIItC 

E. H. '¥JI.OMC:KMll, c. B. AMH:H013, 
A 0 . He:il:Maiii, ~-H. JIHn:ycrMH, 
B. B. ~>e)J;oroB, B. A liiiiiH.MHHKQB, 
B. JI. PycHHOB 

lf1B. 4lf. Cep. xUM., 2025, 74, M 9, 2629 

N~N 
R1_,__N__,l __ A ) 

I N N 
R1 k2"" 

R!.._ R1 w--- · / 

N~N R1_,__ __,l .· ~ 
N N.o I 
I N 
R

1 I R2 

R1___ R1 N_.... . 

N~N 
l~) 

R
1 

1 6 7 / N.o N 

\ N~N I 

;" ,!;;' J_ >· •' 
R1 N 4 NH 

3 9~ 

R\ R2 = AlK, Ar 

R1 
\ N~N 
/N--Jt A> 

R1 N N 
I 

( Yrneso,D, ) 

---.. -..,..,.-, - --~~~-------~----~~--..,-,,-,.."',.,..-·,--,c-c"2'"'0= ·-_..,-T,P"'O'•'·'•':~,,-.,....,-,-------:-----------~ 

Merot~:p( noJly'leHIDI auanTliOMepol! aJintKoary ­

JUUll'a·~~ap<J>apnu» » ero af:laJJ:or oa 

K. B. B!lce'!KliH, A. C. Kyqepef!KO, 
C. r. l;n:on-rH 

II.1a, 4fl: Cep. xuM., 2025, 74, M 9, 2668 
~-

I\IJitllt!)BO-XliMH'ICCKHC paC'IeTLJ MOIIOMOJICKY­

.!J!IIUihJX MarneTHKOB na OCHOl!C MOHOIIJ.I.CPHbiX 

KohtnJJ~"-cos JlauTanoH)J.os c m iPa:Jun- 2-Kapo­

ol{!:uJJl}ToM H 3U.CTIIJI31(CTOH3TOM 

H. H. p pecnaBCKaJI, E.H: TuMOXI-nra, 
T. IO. AcTaxoBa, II. H. BaCH!lhe.B, 
A • .6. u:.rrroxH:H, A. B. raBplfKQB, 
H. H. ~<jmMoB 

lfaa. 4fl, Cep. XUM., 2025, 14, .Ns! 9, 2679 

OH 

~ 
Uo___.lo 

+ 

0 

R~Me 

R = Ph, 4 -0 2NC6H4; 2-Furyl, 4-ClC6H4 

IlOJIHbie CTaTI>.JI 

OH 

~ 

0 

Cat - Karam13aTop 

MoneKynflpHb1e MarHeTII1KII1? 

[Ln(PyrCOO)(acacb (H20bJ; 
Ln = Dy, Er, Yb , Eu, Gd, Tb, 
Ho, Tm. 

X KO'!idmrypau.HH u Kou<J>opMau.n ll N-(2- raJtor ea- _,..~ J::::-1 
11.\IKJJ.jf~KCHJI)Tpn<J>JiaMH.zr;os H N - (2-r uoreu- _t.--L-..,._L..NHTf ':I I 
llHKJIQ!'eKcHJI)-N-(Tpu<J>JtHJt)a~m.zr;uaos s ra3e X NHTf 

CJ-:1 ~NHTf 
X NHTf 

II ll PlWfllOPC 
X X 

0 

Me 

R 

A. C. fllliMH, M. IO. MocKanHK, 
E. A lJlaMHliH, C. B. 3uwteHKO 

CJ-:1 c.t:::l-NHy'""NTf !i1 ~NHy=NTf 

lfJa. 41I-Cep. xuM~, _?_q2J.,_14, M 9, 2685 

,I(na I\ICX3HH3Ma MHrpau.nii OeH3fMPHJibHOH 

u 6etf~JPII>HblX rpynn s KOJibne nenraMeTOKCHKap­

OOlflfJJ;~KJionenTll,ll,Hena 

r. A. )J,yiiieHKO, 0. lii. MMXaHJIOBa, 
lii. ~- Mma:il:JioB 

If.1a. 4JL Cep. XUM., 2025, 14, M 9, 2690 

NHC=NTf Me X NHC=NTf X Me 

X= F, Br 

I I 
Me Me 

R1 RZ 
R1 R2 
\ / 

HC ~c/ 
MeO 2C 'f-<..CQ-;_Me 

Meo2cyco2Me 

C02 Me 

---­__._,_.. 

Ma02C : C02Me 

M.o,c1;fco,Me 

-~ 
R1 2 ~ -- R-- ~ - -HC{ 

Meo2c~C02Me 

MeO 2c-y-.co2Me 
C02 Me 

C02 Me 

D FT, YYZPE"" 24.2 (R1 ""H, R2 = C6H40Me-4), 
21.5 KKaJI ·MOJII>·-1 (R1 = R2 = Ph) (MeOH) 

~ 

MWN 10./fi ·, I.WO !1aaecmw1 Alcai)e.Muu 11aytc. Cepull XUMU'1eCICG51, 2025, moM 74, M 9 

, ~ llll'lm:l'lll>ltl cnollcnut 6uJliii iHI\3JibHbiX npou3oo ­

illlhlli: ,IOII'liJIJIOiliiJIClllll: 1\0MllbiO'reJlliOe MO,ll;eJIHIJO• 

Iilli! !I~ 

A, 1', e''I'~PI IIWII, M .. r. llerepea, 
Aj A. ( ''l'lli) liiW[Jf.l , B. H. M HHKUH 

fh/r/11Uf, {;IJfl, XW•I., 2025, 74, Ns! 9, 2702 

(] HJtiJIIJii(lllllblit UJIOJICCC KOH,!I,eiiCIIII.HH- tH,!IJ)HpO• 

lii!IIUIJ ~W'I 'IIJIO'I'IIJJKCTOHII B 5~~lCTHJI-3-remaHOJl 
llllllll.iiii!IIYI!IUIIIOIIliJibllbiX KaTaJJJI.3aTOpax, BKJIIO• 
'liiii!I!UIX COt\llnueuuJJ MCTaJIJIO~ (Ca, Zn, Cu, Cr, 
Mn, Nl, I'll) 1111 nK·nmnoM yme ' 

II, 11, J I ~J~OiJiiHJ, E. M . MapuuHKeBH<I, 
~I 1:1. i'I UUIII\ , 13. P. ((>JIH,U, 

,II, 11
, llpy 1~ 

itJfl , IU/, C'I!JI. XIIM., 2025, 74, Ns! 9, 2713 
r-- ·--------------------
)!ilJHI'J'IIt! C:()2 U ICII'J'IIJJHTH'fCCKIJX peaKII.HRX DOJIY• 

iiMUIIII JJtl i 'IUI x OJIC(IIHIIOB na OKCH)l;ax Gd- Fe-Co 

(11! 1\'I'JIYli'I'YJIOII neJIODCKHTa 

n, II , 1\XMI-11-IU, Jl . r. CKBOPUOBa, 
IJ, M, l hnlOI(~IHa, T. A. KpiO'lKOBa, 
If , A. :Juopoua, A. r. qepe)J;Hlf'!eHKO, 
r, (JJ, lll tlU.IKO, A. 0 . TepeHTbeB 

ll•m, tW . CetJ. xuM., 2025, 74, M 9, 2721 

S =O 

.. 

s = 1 

~- ..... --·- . ~-- -- " , .. ,.~ ., .. , 

..--'.1Y..­··nv:6. 

X = H. CN, Me 

0 

2 EtAMe { t 

Me 0 

Et~Et 

Me 

~t _)__Bu 
Cat- Kar anll13arop: 1%Ca/ AY, 1%Zn/AY, 
1%Cu/ AY, 1%Cr/AY, 1%Mn/AY, 1%Ni/AY, 
1%Pd/ AY; 
AY- aKTII1BHl?li1 yronb 

A- napa(j)HHbl, 8 - one¢111Hbl 

iii 

·~'1"~~---

00JHI:In!HIIIIIC con3H ymepo,I:t;-cepa B yCJiosnnx 

llii'!'!IJiliilll IIIIIIO'faCTHU.aMH MC,li;H H ee OKCH)J.OB. 

~(i!!lJIOilOIUIUIIC BhlMbiB3HHll M.C,li;I t B p aC'FBOp 

II 'I'IIIIIICIJIOJIMIIIIHH uauo'faCTHII 

!\ , IJ . MypnuJKIH-ra, B.lii. <DoMe-HKO, 
1\, )J, , 1\U(l fJHl cl , A. A IIIecTePKHHa, 
~1 , I L Bc.IICI.lKaH 

II.'Jtt , .w: Cep. xuM., 2025, 74, M 9, 2731 

J(IIIIII(IJlii'I'IIUUblil MCX3H113M Ka113JIII33 B O,li;JIOpe- R'_/\__} _ er 
l\lt 'I'OIIiiOM UOCJIC,li;OB3TeJibHOM tlBOHHOM apmiHpO• ~" 
illl!l!lll IIJIJCCIIOD apHJJraJIOfCIIH,ll;aMH 

1\ , 1\ . Kypoxnma, E. B. Jlapm-£a, 

I I. 1\ . • n a 1'()/(H, A. <I> . IIIMI-UiiT 

+ 

\__R 

Phi 

PhSH 
{Het)ArHal 

Ph2S 
($99%) 

(Het)ArSPh 
(s99%) 

Peare!ITbi 11 yc.rtosuH: HaHo'!aCTHUhl 

HYJlhBaJieHTHOH Me)lH (5-10 MOll.%), 
Cs2C03, ,[(MCO, 110 °C. 

- - - ' --- •"•''"'· -

R' 
~ 
~ 
HnH 
~ 
~ 

R'-Q-Br 
+ 

R'~R 
A 

.. vt @ 

~ l!l 

A - npop,yKT O,O,tiOKparHoro apHnl1posaHII1fl , B - npo,o,yKT .o.eot:iHoro apHnl1poBaHII1fl 

llilrt. An: Cep. xuM., 2025, 74, M 9, 2744 YCJIOBHII: PdCl2NBu40Ac, ~M<I>A, 140 oc_ 



iv ISSNJ 026-3500 H3Becmufl A«aiJeMuu nay«. Ceptlfl XUMU'teCKa.Jl, 2025, moM 74, M 9 

OmroccraAHHHLrn cnHTeJ PtCoj ZSM-5- KaTa­
JJH:1a'!;ppoB Ce.JICKTHBHOfO OKliCJICHHSI CO B 113· 
OM1'KC BOAOPOA3 

M. 11. IDmn-IHa, I1. H. KpoToaa, 
0 . :B. YAaJioBa, I1. II. CToAApoB, 
H . B . !JepKaiiinHa,T. H. PocToemnKOBa 

lf311. Af l. Cep. xuM., 2025, 14, M 9, 2753 
__,.......... 

PaaM~I'Hil» 3aBHCHMOCTL 3aiiU\AJieuuoif !I>Jiyopec­
u;e!ll Ul¥ nanoKpucraJIJloB InP:Mn/ZnS 

Jl, H. IIeBUOB, A. A. ranyruKo, 
JI. M . HMK01IeHKO, B . IO. r aK, 
C. A. ToBCTYH, B. <I>. PaJyMOB 

/13(1. 4Jf. Cep. XUM., 2025, 74, M 9, 2765 

KoMil.Jl!lKCootipa3oBaHHe u !l>oTonu,nyuupoBannan 
peKOOpADHilUHSJ. 6nc(a3a-18-Kpayu-6)COACP}Kil· 
Ill.HX A»eaonoB c KaTuonaMn ~eJJ.oqm,JX " ~e.Jio'l­
no3eMiiiJ~""JX MCTaJIJios, KoppCJIHUHH CTPYKTY­
pa-c~.oiicTBO 

0 , A. t\JlaTopueB, B . B. BonqKoB, 
M . H. ,M:en:&HHKOB, M. B. PycanoB, 
M. B. !l>OMMHa, c. II. rpoMOB 

1138. A,ll. Cep. XUM. , 2025, 14, M 9, 2770 

Cmm-3asncuMaa MarunTo'lyBCTBHTeJILnocTr. 
!l>epT\IJtJjTaTHBHOfO CHHTeJa I\ACJI03HHTPHII>ocll>op­
HOi{ K~.CJIOTLI B CHJILHLIX MalmiTHLIX ITOJUIX 

B. JI. liep.LJ:MHCKH:lt, Y. r. IIIeB'IeHKo 

113B, 4Ji~ Cep. XUM., 2025, 14, M 9, 2780 

<I>oTOIJCI)CKJIIO'IIlCMaSJ. MllfHIITH3$1 BOCnpHHM'IH • 
BOCTI~l· l!:OMITJieKCLI 6nc(l8-iq)ayu.6)CTHJIWCH3 C 
HOJia~qJ fOJibMHH:(III) 

T. n . ,M:apTbHHOB, E. H. YIIIaKOB, 
C. r. ~aCHJibeB, A. II. BopO'JKJ.J;OB, 
E. r. ~apnHHOBa, JI. C. Kmr~IeRKO, 
C. ll. f'pOMOB 

.lf.111. 4H Cep. XUM ., 2025, 74, M 9, 2795 

lnP* 

0.7] 
I 
I 

t 

il li 

Me 
\ Me 
/C~\-

Ot/C~O CO +~02 C02 

'i P. t.Co/ZSM-5 
·-- · · ··~~ 

o oo 'Px v H2 + 0 2 ~ H20 
c~ c 
I \ 

Me Me 

lnP* 
ksr 

Mn2+ I 
t , H krs lnP* . 

I 0.3 t ksr> Mn2+ I I O.l I ~ Mn2+ 

i I ii 

iii 
i Iii 

iii 

'i' 

OcHOBHOe COCTOSlHII!e OcHOBHOe COCT05lHI.1e 0cHOBHOe COCTOSlHiile 

i. <l>nyopecl\eHu,li!5l ; ii. 3aMe.O.J1eHHa5l ¢nyo pecu,eHU,1.1S'l; 
iii. <l>oc¢opecu,e MU,Iil5l . 3Hepn m p a cll..lenne HI.1Sl np111se,o,eHa s sB. 

o·· 

~~~ 
(q\ .( ) (w ,..P) 

0 ·--·--M" ---o O·· ----M"' --·0 

C.o2b_) Co~b_) 

~
o- • 

' /'\ 1\ 

( \ . N'> (\, ... P) 
o--~---M"• ---o o------Mn• - ~ -0 

C.oC) _) Co~b_) 

3 893.1J.O'iKI!I 03HJ 'iatoT B036y>K,D,eHHble COCTOSlHI.-151 . 

C ATP .1Q18 / MOJih • KJI. - 1 
3KCIIepHMeHTaJihHhle 
)J;aHHhie (TO'IKH) 0.50 

0.40 

0.30 

H TeopeTH<JeCKaJI 
MafHHTHOITOJieBaH 
3aBMCHMOCth 

0.20 r J \. CO.LJ:ep)!(aHHJI AT<I> 
. A . ~ B KJieTKax (KII.) E. coli, 

0.10 r- ~ · 
1 

.. ~~ , 
1 
~ 

1 
~5~ra~e::: M3or orroM 

40 50 60 70 80 90 H/MTJI g ( p ). 

/' ~ 
(

o .::) ~ ro~ f I ' 

0 

(1-jo~ 0 ~ I hv1 ~ ._ ~'\ b __ f!:lofft; )0 __ (313 HM) ( 0 O 
- - 0 L -- . 0 '""~ ~ J ~t:) 0 

Q I - I ~ - ' "-....--' "-.- 0 2 o ;H ·P. ,...,,.,,, 1 
0 V (254 HM)/ '<~~~~ O 0 !Ho

3
'i> j 

E · II130M8 P L • l ..... .., 0 0 \._ 

~:,. - oo Ll z o o 
XM- · 019 CM3•MOJlb-1 · llf30Me p \_j 

XM - MOll5lpHa 5l Mai'Hii!THa 5l BOcn p li!li!M'ii!IBQCTb. 

I 

I 

ISSN 1026-3500 HJBecmUfl AKaoeMuu nayTC. Cepu.fl xu.Mu'teCTCa.Jl, 2025, moM 74, M 9 

CmqtucTaJIJinJauuoHHLiif n cop6uuoHHblit nyTn 
Cllll:lblllllllHH HOJIOB pyTeHHSl C rHJlpOKCHanaTHTOM 

II. 10. Jl p:&riiieB, A . B. CeBepnH, 

M. A. Opnona 

14:111. AH Cep. XUM., 2025, 74, N9 9, 2805 

11Mcmue TPH!I>TOt)MeTHJI!I>YJIJiepenw C70( CF 3)211 

(211 = 14-20): crpoeune n 3.flerfrpoHHI.Ie cBOil· 
I)'I'Uil 

M. rt .. Koca>r, H. E. TaMM, 
C. liJ .. 'fpoHHOB , B . IO. M apKOB, 
II , C. Jl yKOHHHa, K. A. Jir:;rceHKO, 
/1. 1 /\ , J"Op!OHKOB 

N:m. AH. Cep. xuM., 2025, 74, M 9, 2814 

I~OMnJrei\Chl H303JieKTiJOHHLJX nouos 3d·MeTli.JIJIOll 
(Mull, Felli) c N' -(5-XJiop-2-ru,u:poKcu6en3-
iiJ11Wll1)·4-nnTpo6eu3ru,npa3uAOM 

A. , K. ManoxMHa, E. H. 3opRna-TMXOHOBa, 
)l,, 0. 6JUIHOB, H. B. Crca6HUKH:lt, 
II , 13. loroneBa, M . A. KHcrcnn, 
Jil , Jl. EpeMeHKO 

lf:u1. A IJ: Cep. xuM., 2025, 74, M 9, 2833 

i\;lll l'(l 'I'()JIOUHKJihl B )J;H3aiiRe JIOBWX OtumepHbiX 
M~IIIJIC({COB Pt11 

A.. C. fTaBJIOBa, H. A. JlHxa'IeB, 
/\ , M. BacnnheBa, H. E. Eopi-rcosa, 
A., A.. Ha3apoB, A. A. AHr mreu , 
A. , II . MwpoHOB, 11. A. Po,u:nl{, 
IC). U. Tl1.M'IeHKO, T. A. IIo.LJ:pyrnna 

ft."lfl. Ali Cep. xuM., 2025, 74, M 9, 2840 

· -.··· ., _, •. ~ 

a 

c 

MMX<po<j:>ororpaqm:H, JaperHcr pHpoBaRH:&re Mero.uoM rrpo­
cae'Insa:romefi ::meKTPOHHOtl: MHKPOCKOIIMH )J;JlH KOMITJieKCOB 
rH,iJ,pOKCManan rroB (rAil) c pyreHHeM rrpn Ru/ Ca = l / 5 (a) n 4% 
(b) H MeTO)J;OM 3JieKTPOHHOIT MMKpOCKOITHH j(JHf o6pa3IJ;OB 
<j:>epMeHTaTHBHOfO rAil (rATIE) (c) H rATIE-Ru (d). 

(E1 = -0.6 B) (BI ""' --1.1 B) 

b 

d 

Ilor eHIJ;HaJihi nepsoro ITH:Ka BOCCTaHOBJieHI-rn: (£ 1) ¥!30MepOB C70(CF3)z0 
naphHPYJOTCJI Ha 0.5 B or - 0.6 .uo - 1.1 B (orH. Fc1·1°) s JaBHC.HMOcru 
OT CTpOeHIDI IIOJIHHeHaCbiii1eHHO:lt :n:-COIIpiDKeHHOJ:!: Cl'!CTeMbL 

P
NO~ 

H 
Cl'-~N,N 

r ~m 0 ~e3+ OH DMF 
H2L 

P N02 P N02 
H I 

Cl~N,N ClY"r?'N~ >::.. 

~- \/ o ~\ \ /o 
0 - Mn- ci 0 - Fe -oH 

01 \ 1\ 2 

) Hp · Jf Cl 
Me,N Me,N 

I I 
Me Me 

[Mn(HL)(H20)(DM F)Cl ] [Fe(L)(H20 )(DMF)CI] • DMF 

....... _.. ... , \ , ' 
I Pt yvvwl Pt I 

' ... ... ... ' ... ... 

I I 
I-~t-N/"-N~N~N-~t~I 

H J'-"~ u r .. .. \ NH 2\..../ \ _ _/ · 2 

R' R' 

R~t':! 0~
0 

"""

0 

0 0.""N, 'pf I 'p{ R 
R I ' ..? I \ _.. R 
'N-N 0 0 N~N v b 0 v 
R' R' 

v 

~ ----------~--~~----------~----------------------~------~--



vi ISSN1026-3500 Jl3eecmuJt AJCaae.Muu TtayK. CepuJt xuMttlfeCKM, 2025, moM 74, M 9 

IlOCJI(I,IlOBllTeJibHOe XJIOplij)OBllHHC-BOCCTllHOB­
JICIIHe - 3!1>!1JeKTHBHLIH H CeJICKTHBHbiH CHOC06 
noJiy•t.eHllll 5-XJiop3aMe~ellll&rx IIHPPOJIOB 

A c. ,'\.JmOillHH, u:. lbK:aH, 
B . :9. UiaM63JIOBa, B . r. HeHa.H.n:eHKO 

H3ll. A,fl. Cep. XUM., 2025, 74, N2 9, 2853 

CuH'f~3 (E)-10-IIHanoa.ypolloB OKHCJIHTeJI&HOH 
U:IIKJIIl3l1U:Heil 4-(2·ru,llpOKCH!IJCHHJI)-4-0KC0-
6yraU:QHHTpHJIOB 

A B. A.KceHOB, II. C. Kapaceaa, 
C. ,[1,. J)arMHH, 11. A. KypeHKOB, 
,[1,. A. AJ;:ceHOB, H. A. AKceHOB 

H3a. 4H. Cep. xuM., 2025, 74, N2 9, 2864 

faJior~ltHPOBllHHe 2H·THOIIHpauoB, CO.IlCPlKllll(UX 
3.~CKT~OHOllKIIenTOpHbiC 331\leCTHTeJIH B HOJIOlKe­
HIIH 3 

M. ,ll,. J(aprroa, A B. Ko11o6oa, 
B . A. TaQ:>eeHKO, B. r. HeHaH,r(eHKO, 
A. c. ,'\.JmOiliHH, K. JI. OB<iHHHHKOB 

fla6. 4 fl, Cep. XUM., 2025, 74, N2 9, 2876 

CuH'l'e3 d>YHKHHOHaJiu3upoaaHnbrx aMHnoB u ux 
npoH3l)O.IlHhiX, co)J.epJKamux !IJparMCHT&I PCHN 

10. H , Ey6Hoa,A. A. IIpmueHKO, 
M. B. JIHBaHuoa, 0 . II. HOBHKOBa, 
JI. 11. .fluaa:Huoaa, C. B. Eapa:HHH 

Hsa. A,fl. Cep. xuM., 2025, 74, N2 9, 2884 

hx5 ~ [=~Cll ii 

z 
Ar~ 

J-/-CI. 31-100% 
y \ y I y \ 

X X X 

X= H, Me;Y=C02R, CONHBu; Z= H, F, Me, N02 

PeareHT&I u ycJimma: i. TpMXJiopH30UHa:HJ'POBaH KHCJIOTa, MeCN, 
-20 °C; ii. BoccraHOBHTeJib (SnCI2 . 2 H 20 HJIH Na2S20 4, H 20 
HJIH aCKOp6HHOBaH KHCJIOTa). 

0 CN 
R 0 

Rr~Ar 
-VloH 

Se02,Et3N w·~ CN 
PriOH I -

r, 
II I 
l!. ... ; 

'...::;.~ 

I r+ -

r,' # 0 Ar 
II ,I 
1.! ;; 

'...,:'> 40-81% 

Br' 
R1 Br~ nR1 

Ph S R2 44-5 1% 

nR1 
Ph S R2 -41-66% ~-~ 2 Ph S R 

Cl 

DR1 
Ph S R2 

Cl2 -30-45% ixR1 Cl 

Ph R2 
Cl 

I 
R1 = CHO, Nq~; R2 = H, Ar 

X 
I 

(Et0)2PCHNHR 
II 
0 

Ph Ph 

X 
Me, I 

EtO"~ CHN~R 
0 

Ph 
I 

(Et0)2PCHN=CHPh 
II 

X 0 
I 

(Et0)2PCHNR' 
II I 

I I 
(EtO) 2PCHNHCHP(OEt) 2 

II II 
0 0 

X 

Me '-pbHNS02Me 
EtO" II ~e 

0 

X 
I 

/CHNHR 
HO-P 

11"-cHNHR 0 I . 
X 

0 R 
X R 
I I 

/ CHNR' 
HO-P 

11"-cHNR' 
0 I I 

X R 

R = Me, CH2=CHCH2, Ph; ~=-CH<:)c J\c;,_~. . 

C(O)CH=CHM;,-C(O)CH=CHPh, C(O)(CH=CHbMe, 

Bu1 

Me(C~CH 2l1C(O) , ~OH· S02Me; X= Ph, 4-MeOC6H4 , 2-Fur, 3-Py 

Bu1 

MWN l rJ)n ·. /500 M:uwcmw1 AtwoeMuu NayTC. CepuJt XUJ11UlfecKM, 2025, moM 74, M 9 

J\ I WJilll,VJiliiiiHitl IWIICTJIYHJIOI~anue MYJI.bTHTaprCT­
IIbi,!i ntdiJtllllllll'l'tlll't'OJIOn. Coo6meuue 7. CunTe3 
lfllilitllll'li'l'llll IUI(IIili:IOJIOII IIliMMllUTaH-1-llMmtOB, 
un'hl\1\UIIIIII IIhi:H IIOJIIfOIIliiJillbiMH JIHHKCPllMH 

1\ 1 10, Allili'IIIOII KO, T. B. fopeaa, 
1', A, lt11 111 111111u. n. n. cJ)IJ:ceHr<o, 
I '!1 () , I'I !I' I YP ~Ill 

1'1!1!1, til/, C'IJ{I. XIW. , 2025, 74, N2 9, 2901 

1111Mi~ llltHI IIMC N-41eHOKcHari.eTHJJTaypaT&I: 
Ullll'l'"rh OilOI'Ionnoc'fll cTpoeHWI, 6uoJIOru'ICCKall 
JIIWIIIIIIO~I'b 

J ~;- lfl . l 'tll lliUp, E. n. Kpa:Mapoaa, 
'1', i\, IIIMI·IrOJJb, .L(. B. TapaceHKO, 
A, A, 1\l)j:)JIIOKOB, A. A. Jiarymm, 
H, 10, KUill'lt~'l.eHKO, H . M. Kuceneaa, 
t( ;, M, lll.lyl\ou, Ba.n. B. Herpe6euKHfi 

1111!1, All. Ct!/1. XU.M., 2025, 74, N2 9, 2907 

0!14!JIIIIl II(I(IM.OlKIIOCTH HCU0Jib3083HHH_ 6HO,!J.O· 
l!'l'f!IIIOII CII(ICIICBOU KHCJIOTbl B Klii'ICCTBe COMOHO· 
ft!i\(1!1 /VIII CIIII'I'C3ll UOJIHOCTbiO apoMaTH'ICCKHX CO· 
IIIIJIUilibiiJIOII 

II , A. M I•IXllf.IJioa, H. B . fony6ea, 
11, f', J(yJI H'II•IXHH 

/l'ifl, i j/1: Cep. XUM., 2025, 74, N2 9, 2920 

+ Ms0~0~oMs --NH 

............ -
n = 1. 2; 

R1 

R1 

) ~o~N-Gt"' _ ~ k H . ~ 
~ . 

~ # 

R1 = H,Br; R2 = H, Me; MsO - rpynna MeS020 

&R' 
R2 

i -
0 

6-
0CH2c~ · 

ox 

R1 
R2 

ii -
~0 

OCH2C, A - NH(CH2)2S03K 

VR1 
R2 

R1 = H, 2-CI, 2-Pri; R2 = H, 3-0Me, 2-Me, 4-Me, 4-Cl; X= Et, CH2C(0 )0Et 

PeareHTbl n ycJioonn: i. 2.5 KOH, 2.5 ClCH2C(O)OEt, ,ll,MCO; 
it. NH2(CH2)2S03K , H 20, .D:M£1>A, 25 oc, 24 'l. 

MeO 

fo-Q---0-cojjo-9-cotfo-D-cot, 
MeO 

KpaTKHe cooow,euun 
-------------------------~--~---------------------------------

lJIIII'I'C:J llOJIHRpCHIIJIOBLIX MOH03cJ>HpOB 
1 1 2;11,~ •tiCWIOJITCT(IaKapoono~oil (DKpOMeJLIJJITO· 

11!111) !ti!CJUI'fbl . 

II, II . 131:lCElJJOBCKHif. 

111111. All: Cep. XUM., 2025, 74, N2 9, 2929 

t illll'l'(l:l N~~•amumennoro (S)-npommoHHTPHJia 

II , t:. l.lonxosa, ,[1, . B . Ha3apoaa, 
Ll, K. Benormi3KHHa, A. :9. MaqyJIKHH 

//,'Ju, If !I. Cep. xuM., 2025, 74, N2 9, 2933 

~M M 0~0 ~e . Me Me 

Me ~ Me ""- ""'-o 0 2 

11_9r o~O 11-~fOAr 
Me I Me \ I Me, ~ Me 1 Me \ 1 Me 

Me' '- """ 
0 0 

Me 

'OH 

f:OOH 
6 CTaJ.liiiM 
(2: 47%) HNO 

CN 
"' Boc,O 

ICOAr 

vii 

r~ ----------~--------------------------------------~-----=~~~ 



vi.ii ISSN 1026-3500 Jf3eecmuft AJcaiJeMuu HayK. Cepufl XUMU'teCKGfl, 2025, moM 74, M 9 

fl!lOil~IIO,llHhle 1,5-,llHHHTp0- 3-rH,llpOKCH-1,3,5-

TPJta3eiUlHa 
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HetiMaiii A. 0 . 2629 lllecr ar< 0 . IT. 2942, 2945 

2901 HeHail:JleHKO B. r. 2853, 2876 JllecrepKHHa A. A. 2731 
2833 HHKOJieHKO JI. M . 2765 JlleiiiKO T. <1> . 2721 
2679 Hosar<,II;. H . 2713 JllMrrnHa M . 11. 2753 

HOBltfKOB B. JI. 2942, 2945 ' illHIIIHJ10B 0. H. 2615 
2721 Hos.ni<osa 0 . IT. 2884 Jl1Ml1T011b T. A. 2907 
26S5 JllMltf)lT A. <l>. 2744 
266H 0 BtiHHHI!IKOB K. JI. 2876 
2H33 Opnoaa M .A. 2805 5lpbriiieB B. 10. 2805 


