
Jf3BeCTH.H At\a;~cMHH uayK 
Cepu_g XHMH\teCKHJI 

>Ky pH ilJI (< H 'J I((!( ' /1/1/ )/ !I J, lllli ' M /111 1/(/ 1'/, ' ( 
0
( 1/11111 I 1/W/'11 '1'/, 1111" 11\' l i ii i i i, YL"I p:i \Hl 'l'hl 

( HC3il ll 11CHM0 OT ll ii i(IIOI I:!JI I.I IOii II lll') I,O ~ I I ' III (' I II II I (\ 11111111 /1,/l lli'lll lll ll ' l l l :III'I'OpOII) 

n O BCCM l·tal"lpilllJWHi'BIM XI•IMH'I\.:CIW il ll:l)' l\ 11 , 1 1 ' 1'( 1 ~ 1 1111(' 11l' Ill) onuJ,di iiii('CIIU 'lii111'11'1'1Wi·l X11M1Ul, 

tjJH3H'1CCKOif XMMHH, XliMii'ICCKOi·l llllfJIUl(', IIJ!I'll11!1'1t'('1Wil X11M1!!!, ~11'1 '1 ! ,1 1,111111111'11!!1!'1('('1Wii 111W
Op,li,HH<lll,H011110if XHMH11, XltMIUI 11p11110)1,11hiX I 'Cil') I111W1111II , fi liOCIIII 'li 1111'1Cl' IWH 

M 6110MOJICK)'JU1p110if XHMHH, MC)IUIIlliiCKOil 1WM1111 1 XIIMI!I! !!CI,II!I~WpOu, l ',V!!(IliMCI,IICI<y.lliiiiiiiiH 

XHMHH, HaUOXHMilH, XHMHH M<l'l'CII!I:IJ10111 a 'I ':UUI<C C'l 'll'l'l ol1 Ml'll() l,lll' l l,I111.111111111111111H Xllplii<'I 'CIIa. 

)f(yp i-1311 OCHOB3H B 1936 ro)J.y 

.Y•tper)umeAu :HCypua.tla: 
POCCH HCK3H 3Ka)J.CMI1H H3YK, 

Ill HCTI1T)'T opr3HH4CCKOH XI1MHJol 

11M. H . )],. 3eJIHHCKor o 

Po cCI1i'iCKOH aKa)J.eMI111 H3)'K 

K ny6JI HKaUk111 B )l( )' j)HilJIC IIPI•I III•IM:I IOTCII M: l'l'l: jl l l :l/11.1, i:O) I,l' jl il\ /l l l li iC IJI.: 'I)'JIIo'l':\'1'1,1 

OpH rH HaJI bl-lbiX 11CCJig,li,Oilil H 1•1 j,j , IJ lll•l) l,C liO.IIIlhiX C'l 'a'J'd l, l(()li'I'I(I·IX l 'OO(illl,Clll'lil ll IIIICCM IIC

JlaKTOpy, a T3K)l(C llBTOpCKHC 0630 (1!.1 H 11(101'1103110- :111:1.111-1'1'1-1'1CC1111C C'l 'li'I'M1110 :11n ·y:1JIIoll hi M 

111 mpoc aM xHM 11'1CCKOH 1-1ayK11. Kpo rv~e To m . n p: I' IJ I~J i l: 1111 l(jJOpM:II l ll ll 11)'0JHI I\ )'Ii>TCII co
' l(.ll llCHI151 0 ,li,CHTeJlbHOCTI1 3 Kii)J.CMI1'1CCKHX OT)lCJICI IHi·i H )''l pC ~\) (l: l l ll ii XIIMII'ICCI\01'0 11 1)0 -

<llll ll ll , m1<j}OpM3UHH H OT'ICTbl 0 KOHCj)Cj)CHUI•IIIX 1"10 XI•IMHI•I, M:ITCjlH:-!JII ol 0 l l:l i U•IOII:IJi hllhiX 

II ~ I L' A;)J.)'H3j)O)J.HbiX Q:>OH)J,3X nO)J.)J.Cp~<KI1 Cj))'H)J.iiMe HTiiJi bHOi•i l·l ii )' I\H, l l:l)''l l l hi X 1•1 11:1)'1 1110 -

IL'\ I I II ' ICCKI1X n porpaMM3X 11 KOHKy pcax 110 XI•IM 11 H H C MC~( II bi M 0 6Ji i1CTII M 1•1 Jli))' I"HC 

II I II II\ ljl ~ l ii UHOHHble H j}CKJ13MHble M3TCiJI1aJlbl . 

Pen1CTpauHOHHoe CBI1)J.eTeJlbCTBO 

N Q0 110 266oT08.02 .1993 

llbi)J.3 1-10 MHHHCTCiJCTBOM 

ne•litTI11•111HQ:>OpM3Ul111 

Pocc11ikKoi1 <DeJJ.ep3 UH11 

)f(ypH3JI BbiXO)J.HT )2 pa3 B 1'0)1 

0)1110B(ICMCH110 Ha pyCCKOM 
I kpL' flOJJ. 11 113JJ.3HHe >KYPH3Jla H3 aHrJ1 11i1c KOM il3b1Ke n o JJ. 1-1 ~ 3na 1-~~o1eM ,, flu,,:,·itm 

( hemical llulletim> o c ywecTBJIHIOTCH H3)J.aTeJlbCTBOM Springer wtti!Jusine!ls Media, inc. 
l ie l) l jl< lllH)'JO HHQ:>OpM3U1110 0 )K)'j)H3Jle, CO)J.Cj))K3HHH HOMep01313 rpaCj)WieCKOH Cj)Op 

" L' . :1111 1<1 I ; t ii HJol CT3Tei1 , a T310Ke rO)J,OBble npe)J.MeTHbiC H 3BTOp CKI1e )'K333TeJII•I MO>KHO 

11< 111\" 111 11. H 1·1 HTepHCTe n o a)J.pecy: http:/ / www.russchembuii.Fu 

11 anrJIHiicKOM ll3b1Kax 

Pe,ll.aKIJ,HotDiall KOJIJier Hll 

I .l l;tl\1 11.11 1 jlL'JlaKTOp M . n. EropoB 

llo•ll'llllolil pl'.llal<rop 0. M. Heljle,ll.oB 

' b~ l 1.1 1;1 1\1 101 () p e)J,aKrop a B . n. AHaHHKOB, 

A. 0. TepeHTben 

( l l lll 'll'llll' l ll ll ·l l l c eKperapb C. 3. Bai.J,3,!1.3e 

1 '\I \ 1'1111111111, < ·. 0 . BaqypnH, JI. 11. BeJieHhKHU, 

II II 1.,. u ·m.all , B. 11 . Bpera,ll.3e, B. M. By.llhJqen, 

( I Ba111lu• •mlt.TII, C. 'J . Bau,a,ll.3e, B. B. BeceJIOBCKHU, 

H) I I "1"." nona. \ . 'I. )~H.IIbMan, 11. JI. EpeMemm, 

II) \ . hllll(lt' 11 •.. ( () h o iiOHOB, B . 10. KyicyiiiKHH, 

\ II l \ ''11111. II \ .lu"' w iio n , K. A. JlMcenKo, 

II II 1\lllllhllll. \ '\1 "I' l a l flapon, B. r. Henait,ll.eHKO, 

I II llllldlllllllL II ) llml•an TbeB, B . H. OnqapeHKO, 

Me)K,ll.ytmpo,li.HhiU pe,ll.aKU,HOHHbiU coneT 

I. AJabugin (USA) , A . Demchenko ( USA) , 

M.P. Doyle (USA), M . A. EI-Say ed ( U SA), V. Fokin 

( U SA) , V. Gevorgyan (USA) , Guo-Xin J in ( C h ina) , 

I. Hargittai ( Hungar y) , A . Hirsch (Germ an y ) , 

R. Hoffmann (USA) , N . Hosmane (USA), R. J ih-Ru Hwu 

(Tai wan), J . -M. Lehn ( France) , M. Makosza ( Pola nd) , 

A. Malkov (UK ) , M. Mikolajczyk (Pol and ) , 

H. N akamura (Ja p a n ) , A . Pfitzner (Germa n y) , 

M . Poliakoff (UK) , Ch. A . Ramsden (UK) , 

M. Rubin (USA ) , M. Sollogoub (Fra nce) , P. J. Stang 

( U SA) , B. Stanovnik ( Siov eniya) , D . Tantillo ( USA), 

Zhu Xiaomin ( G ermany) , A. Yudin (Ca n a d a) 

() I ( 1111111111111. B \ ( IOilllh . '\ . A. TpHijJOHOB, B. n. <De,li.HH, 

II I •I••· t">ll thtlll. II II ' 1''(~111II~H~A=·~·B~.~~~~e:n:e.II=·=bK~O=B~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
f't· l~t hlliDI 

I ' I 

1\ l I I '' 1. 11 1 • -, 

, , ,, 11 11 11 I 1111 I 1111 I I lll 

I I I 1 f t1 1 I II I ll I • 

'I" ,, J ... rr , Ill I I 

II I 

1'. 11 . Kouuoua 

l•l . l)o!'aucma, 
I I . Kmuwua , 

Orner c meJ-J H bl e 

p e,ll.a KTOI)bl HOMe pa 
M . B . EepMewes, B. M. Epera,ll,3e, 

A . A . BacHJJbCB, C. 3. Ball,a)J.3e, 

f . A . fa3MCBa,M.A.KMCKHH, 

A . A . Ky31lCll,OB, M. B. MHWHH, 

T. C. UHBHna, A.M. PaeBCKHH, 

\I ·1. llo.llll~lmnwna , 

I; II l ' 1.1ii:m , 

A . B. CaMeT, A. B. IIIeseJibKOB 

II J; l ' l.lliOIIWIIII , 

IC t H ( 
1

1\HIIIIIHitlt 

I L I. •UUI(ll , 

\ I· '''' " •u 

I t. h u. ~ • • 11 11 , 

I I I I ) I ' ' I" ' ('UUJI 

I I I , I •a uiH• IIjt , 

I I 

1 ,, , 

MIJec )J.Jlll nepenucKH: 

I 1999 1 M o c KBa , JleHI1HCKI1i1 n pocn . , 4 7 

lti 1 1 ~T II'I'YT opr~HwlecKoi1 X11M1111 MM . H .)],. 3eJln H cKoro 

Pocc11 ioicKo H a K3JJ.CM YIH HayK 

T~o:JH.:Cj)OH : (499) 137- 69 - 97. <PaKc: (499) 783 - 33- 10 

1!-m ai l : incoming @ioc.3c.ru ( Q:>aHJl bl CT3Tei1) , 

izvan@ioc .ac.ru (npoYcc), 

I'L:h i I ilo @io c .ac . I'll ( peK113MH0-11:HQ:>Op M3U HOH HU H OT)J.CJI ) . 

http:/ / russchembull. ru 

• ' t tl Pl' V III,l'C'I'I IJ I II ~TCII AHO 111 3JJ.aTeJlbCTBO)KypH3113 <•J.13BeCTI1H AKaJJ.eMI1H 

' I 1 >llt'Ol''I':I IIJIHL:T 150 000 p y6. 33K33bl 1-13 ll0)J,Ili1CK)' CJIC)J.)'CT Hanpa BJlliTb 

' I I II 1,' )117. I-1 I IJ[CKC )l(y pHaJia 70357 . 

t it' tl t n t ~~~ f ll .l'l'l. l iOCn j)01-1 3Be.neH bl , 330J.tC3 Hbl 11J111 n e p CJl;·ll l bl I l l-! B KaKOi-i Q)QpMe 

•• 1111 11 t11o r•o ii Jlpyroi·i) 6eJ nHCbMeHHOro paJ pe w eHtHt Jlh J.taTCJul. 

I , 2022 

H36ecmUR AKaiJe.Muu nay«. CepUR xuMu'teCKa.R 
2022, .IV!! 4 

ISSN 1026-3500 

)f(ypHa.tl U3iJaemCJt oiJH06pe.MeHHO Ha pyccKoM («lf36eCmUJI AKaiJe.Muu HayK. CepWI xuMuttecKafl») u aHCJIUUCKOM 
(«Russian Chemical Bulletin») Jl3btKax. n oiJpo6nyJO umjJopMaU,U/0 0 :JtCYPHGfle, coiJep:HCGIIUJI HOMep06 :JtCYPHGfla 

6 zparjJuttecKOu rjJopMe u aHHomau,uu cmameu, a maK:Jice zoiJo6ble npeiJMemHbte u a6mopcKue y/CG.3ameAu 
MO:HCILO noflyttumb 6 JfumepHeme no aiJpecy: http:/ / www.russchembull.ru/ rus/ 

The Journal is published in Russian and English. 
The International Edition is published under the title «Russian Chemical Bulletin>> by Springer: 

233 Spring St. New York NY 10013 USA . Tel.: 212 4601572. Fax: 212 6471898. 
Detailed information concerning the journal contents of issues with graphical and text abstracts 

as well as annual subject and author indices can be found in the Internet at http:/ j www.russchembull.ru 

Co,ll.ep:lKanue 

Pycanos AnaTOJIHH MsauOBH'I ( K ,li,CBliHOCTOJICTHIO co ,li,Hll pmK,li,CHHll) 

1136. AH. Cep. xuM., 2022, NJ 4, ix 

HpoCJiaso s AJieKc a H!lP AnaTOJibCBH'I ( K ceMH,li,CCliTHJieTHIO co ,ll,llll polK,ll.euull) 

1136. AH. Cep. XUM. , 2022, NJ 4, x 

flJIMllllHC pa3MCpHbiX 3tJlljJCKTOB Ha KaTaJIHTH'ICC

KHC CBOHCTBa I(COJIHTOOO,li,06HbiX HMH,ll,a30JiliTHbiX 

Kll(IKaCOB 

M . H . THMoQ:>eeBa , H . A . JlyKOliHOB, 

B. H. naH'IeHKO, c. X. )l.)l(yH r 

1136. AH. Cep. xuM., 2022, NJ 4, 599 

3 :tKOHOMCpHOCTH K3TllJIHTH'ICCKOrO BJIHliHMll 

O(JrdllH'ICCKOI'O OCilOBallHll H3 o6p:t30BllHHC KOMfi

JICKCOB Mari!Mll H ll,HI IK3 C OOptJJHpa3HH3MH 

0 . A . n eTpOB 

1136. AH Cep. xuM., 2022, NJ 4, 673 

[f;HKJIOnponeHbl H MCTHJICHll,HKJIODpOn:tHbl 

II pe:tKll,HliX 1,3-,li,HDOJillpHOrO ll,HKJIOfipHCOC,li,HHC-

liHll ( 

A . n . MoJT'Ia HOB, M. M . E<PpeMOBa, 

M . A . K y 3HCL(OB 

113B. AH. Cep. xuM. , 2022, NJ 4, 620 

© 2022 «11Jnecnu! A KaD.eMHH Hay K. CepHn X H M"I-f 'le CK351» 

0630pbl 

~c ~ N 4 Zn 

H 2PA + M X 2 ~ M PA + 2 HX 

R15vNvLR2 

}-~H ~=< 
R~N~' 

}-~H -~=[ 

Y
N~ :y_N 

HN 

R2 No ~ R1 -Y
N~ :y_N 

HN 

R No ~ R 

R1 R2 R R 
H2PA 

M X2 = M g(OAcb, Zn(OAc)2 , Mg(acac)2 

1: 
/'TN'o-

HIIITPOHbl 

j I: fN,N/\ 
.JVV>. 

A3oMeTIIIHIIIMHHbl 

j :r 
'IN'c/\ 
JVV'-l 

A 3oMeTIIIHIIII1111Abl 

CH 2 

L A 
~ - + 
:;- N- N=N 

A3111Ab1 

j + "(o'c/\ 
.rvv>- 1 .JVV>. 

Kap6oHIIII111111111A bl 

~ + -
?- C=N - 0 

HIIITPIIIIlOKCIIIAbl 

/.., _ + 
C-N=N 

"'< 
A llla3ocoeAIIIHeHIII5l 



ii 

0 MCXlliiH3MC llt1C01161~HH 11011011 MC)~H llll 6CIITO

IIHTOIIOii I~IHIIC 

A . H . BeJeJ·IIw n, 1-1 . M . lo p6yHo na, 

fl . B. COKOJIOBCKHH , C . r. M apbHHCKHX, 

A . B. Lly6, I-I r ye•·• Xoa i1 T bny, 

A. A. f pei-iw 

... 

113«. AH. Cep. XUM. , 2022, M 4, 651 

fCTCpOJIHfall,li;HbiC KOMDJICKCLJ XpOMll, Maprauna 

H )KCJIC3a C mpaltC-~H6CH30DOp!IIHpa3HHOM 

H ~BYM» OKCOJIHfall,ll;aMH: p:tC'ICTLI B paMKaX TCO

p HH iiiYHKIIHOHaJia DJIOTHOCTH 

Jt B. lfa'-IKOB, 0 . B. M11xai1noB 

11 ,,, _ f H. Cep. XUM., 2022, M 4, 656 

Outi'JtCHHe MCTaua ~o MeTaHOJia nepoKCH~OM 

1141110p011a in situ B DpHCYTCTBHH CTa6HJIH3HpOBaH

IIt.t \ 111_\rraTHOHOM H3IIOKJiaCTepOB 30JlOTa B M»f

Kit'\ _y(· IIOBHliX 

!\ _ l m JoBaHosa, A . fl . CMKOB, 

!\ II> II k cTaKos 

II ,,, Ill. Cep. XUM. , 2022, M 4, 665 

IJ.-,-,.,. 'HIII<IIIHC B33HMO~CHCTBHll OKCII,ll;a rpa4leHa 

,. :\.JIUI~UM 

10 11 ''""" A. C . YlsaHHHKOBa, 
( ( lll. tll•ll·,. tJIOB, C . fl. fy6HH 

trw AI/_ Ccp. w ilt., 2022, M 4, 675 

llupOJIHTH'ICCKHH CHHTC3 M3JIOCJIOHHLIX rpa!llu

I 'OIIbiX ljlpat'M CIITOB, ~00Hp083HHLIX a30TOM 

H KIICMIIHCM 

)t I I. C ..-oJJ6o B, C. A. llepHnK, 

K J!l 1\Liu•aKo B, I I. H . Ky3Heu.osa, 
·_ II. ( 'aBHJIOII 

trw All. < ·c,, 111 41.. 2022, M 4, 680 

ISSN1026-3500 Jf3BecmU51 AKaae.Muu HayK. CepU51 xU.Mut.tecJCaJl, 2022, M 4 

IIoJiuble CTaTbH 

MOHTM0p11JIJIOHJ1T 

Ca2+ 

e cu2+ - =-~-

M OHTM0pi1JIJIOHI1T 

80AHbl i1 pacraop CUS04 

C0(Cu2+) = 2 Mf· Mll- 1 

T • 10 'C ~~~ ... ~~ 
l o"' 30 MHH 

3~~"'"00" s·-:~r-~'·Fi53att2 
AAC:Op i51 lHI1 lo10HOR C u 2+ 

COCTBBllRe T 85% 

MoneKyn npHan CTPYKTypa KOMnJieKca [FeL(OhJ (Ms = 3, CHMMeTpHn C2) , 

pacc'-IHTaHHan MeTo~oM B3PW91(fZVP. 

O.:::,;c 
/ 

HO 

0 
/; 

Si 
/; 

0 

~ ..,_, s 
se s -""' Au 

.,...s s 
s ""' 
~ 

~ 
CH 4 + 0 2 + H2 MeOH 

0 
~ 

Si 
~ 

0 

ISSN 1026-3500 l13BecmU51 AJCaae.Muu HayK. CepU51 xU.Mut.teciWJl, 2022, M 4 

:J:lKOIIOMCpHOCTH H MCX3HH3Mbl KOaJICCIICHIIHH 

llliiiOKa DCJIL H CDCK3HHll MCTaJIJIH'ICCKHX Ha HO

'IliCTHU,: MOJICKYJillpHO-~HHaMH'ICCKOC MO~CJIHpO

IIliiiHC 

B. B. fl yi1TOB, A. A. PoMaHOB, 

H. B. T anbi3HH, B. M . CaMCOHOB 

/1/:Ja. AH. Cep. XUM., 2022, M 4, 686 · 

K a·t11JtHTH'ICCKHil3!1lljleKT aJiuljlaTH'ICCKor o a Mu

mt II IICaKoHH XHHOH~HHMHHa C 2 - MepK3DT06eH

~0'1'Hli30JIOM 

B. T. BapnaMOB 

/1/:Ja. AH. Cep. xuM., 2022, M 4, 694 

C unTC3 u MaruuTHbJe CBOHCTBa ~onupouaHHLJX 

tHJOliJII>I'OM xaJihKonupuTOB CulnSe2 

M . !\. 3 biKHH, H. H. EcpHMOB 

/1/:Ja. AH. Cep. xuM., 2022, M 4, 701 

) ~H K ll p60KCHJiaT LI Tpuc(2 - MCTOKCH - 5 -

X JtOIII~CII HJI)cypbMbl (2-M e0- 5 - CIC6H 3})

S1.1 (0C(O)R)z (R = CF2Br, C6H3Fz-2,5) -
t OC).IHIICIIHSI BbiCOKOKOOp~HHHpOBaHHOH cypLMLI 

13. B. WapyTHH, B. A. noTeM KHH , 

A. H. EQ>peMOB, 0. A. X ai-i6ynnHHa, 

0. C. E.rtbli,OB 

11:Ja. At-f. Cep. xuM., 2022, M 4, 707 

KoMIIJICKCbl liJIIOMJtHHll Ha OCHOBC 1,10-ljlenau 

'I'JIOJIHIICO~Cp)KaJUHX ~HOJIOB: CHHTC3 H DpHMCIIC

IIHC II K3'1CCTBC HHHIIH3TOpOB DOJIHMCpH3ali,HH 

t - K:I IIJIOJI3KTOH3 

1). II. MaHKaen, M . Y. A raesa, 

M . fl . E ropon, C . C . K apn o n 

/1/:Ja. AH. Cep. xuM., 2022, M 4, 712 

Pd3o093 + Pd30093 = 2x 

T = 1650 K, 
KOa.JICCLI,CHLI,H.fl 

T= 1400 K , cneKaHJ1e 

w2
1

, 1Ql 4j ( MOJ!b , 11- 1 , c-1)2 
3aswcHMOCTb KBMpaTa 

CKOpOCTI1 p eaKU,HH w2
1 OT 

KOHLI,CHTp aU,HH aMHHa 2; 

C0(1) = 8.8 · 10- 5, C0(RSH) = 
= 8.12· 10- 4 MOJlb • Jl- 1, 

TOJIYOJI, T = 363 K, 
6ap6aTa)J{ Ar; A - conh 

aMl1Ha 2 c 2-MepKanT0-

6eH30THa30JIOM. 

1.2 

0.8 

0.4 
A 

o~--~--~--~---
0 2 C(2)/ MOJib • JJ- I 

ecu 
e 1n 
t Se 

c 

1..: a 

Cu1nSe2 

+ 
Co 

[(5-Cl)(2-MeO)C6H3h Sb + 2 HOC(O)R 
EI20 

H20 2 (30%) 
... 

-- [(5-C1)(2-MeO)Ct,l-l3h Sb[OC(O)R]2 + 2 I-I20 

0 

...... 

ao 
Cat+ BnOH Hto~o"Bn 

E-CL 

""'-0-)----0 --t -0--•"' 
Cat = f \ f \ 

iii 

"l .• 



iv 

roMOKOII,ll,eHC3U,HH 3ll,eTHJJijleppou,ena II yCJIOIIHIIX 

yJJLTpa3BYKOIIOro BOJ,ll,eHCTBHH 

P. A . )l,BOpH KOIJa, n. B. )l,opo13aTOIJCKH i1, 

A. B . M HTp8'(J)a Holla, B. H. XpycTa.JieB, 

A. 11 . KotJa.JieB 

ff36. AH. Cep. x uM. , 2022, M 4, 717 

C u uTe3 u OKHCJJHTeJJLHO-BOCCT3HOBHTeJJLHLie 

CBOHCTB3 HMH,li,330JJ-2-HJJ33Melll,eHHLIX HHTpO

HHJJHHTpOKCHJIOB 

n. A . <l>e,li,JOlUHH , 11. A. 3aHKHH, 

C. E . T o.JICTHKOB, A . B. JlaJJos, 

A . 51 . A Kbresa, M.A. CbrpoewKHH , 

f. B . PoMaHeHKO, E. B. TpeTbHKOB, 

M. II. Eropos, B.l1. Os<JapeHKO 

lhlf. AH. Cep. xuM., 2022, M 4, 722 

Tau,1.1eMHaH peaKI!HH CHJIHJJHpooauuH- ,ll,eCHJJH

JJHpoBaHHH B cuHTe3e N - MeTHJJKap6oKC3MHJI.OB 

H. •1>. JlaJapesa, 11 . M. JlaJape s 

Hu1. AH. Cep. XUM., 2022, M 4, 735 

Oco6euuocru B33HMO.ll.eHCTBHH aJJKHJJ-3-6poM-3-

HHTpoaKpuJJaToo C 33Melll,eHHbiMl1 rH,ll,p33HH3MH. 

<..:uuTe3 N - JaMelll,eHHLIX rH,ll,p330HOB aJJKHJJ- 3 -

nuTponupyoaTOB 

B . B. HeJlHnKo, K. A . foMoHoB, 

H. A . JluTBHHOB, P. 11. Eai1'1ypHH, 

C. B. MaKapeHKO 

lf36. AH. Cep. x uM., 2022, Ng 4, 740 

CHHTe3 H HCCJJe,li,OB3HHe CBOHCTB ODTH'IeCKH npo-

3p3'1HLIX (CO)DOJIHHMH,li,OB 113 OCHOBe li,HKJIH'Ie

CKIIX H 3JIHIJ,HKJJH'IeCKHX ,li,H3MHHOB ll,li,H3HrH,ll,pH

,li,OB apOM3TH'IeCKHX TeTpaKap60HOBLIX KHCJJOT 

11. A. HosaKoB, E . C . Op!lHHCOH , 

)],. B . 3 ashHJlOB, A. 11. Eor,ll,aHoB, 

E. H. Case.JiheB, E. A. HoTaeHKOBa, 

M.A. Haxo,ll,, A. M. Hw-ryrHH, 

A . r. Ho.JII1Kapnosa, M . H . KosaJJesa, 

n. E. AHTOHOBa 

1136. AH. Cep. XUM. , 2022, M 4, 750 

ISSN 102b .1500 11 1111'1'1/ll/11 l /,tlth 'MII/11/tl l'l• ( 't'fll/11 1/IWI'II 'I'/(flll, 2022, .Nf! 4 

0 
~ _, _ 

Fe Me 

~ 

~~ .. ~ 
I( )I + 

~~ 
+ 0 

~ 

~ ~ 
~~ 

+ ~ ~~C(O)OEt 

Fe 

~ 

0,~ M~e Me 

H~~ M N l e 

( ~ ,~\ Me 

I ·0 

Me 

0,~ M~e Me 

H~~ M N l e 

( ~ '~1 Me r ·0 

F3C 

0 

R)lNHz 

1) CICH2SiMeF I, Et3N, MeCN, 1!. 0 

R)lNHMe 

2) CsF, HOCH2CH20H, t. 

R = Alk, Ar, Me2C=CH 

Alk02C Br "=< + H2N-NH-R 
N02 

~ 

Alk02C N02 
____. );---1 

HN - N 
I 

R 

0 0 Alyc_NXN /N~N 
Aryl ~ 

0 0 
m 

XX yyoyy 
A = ·N ~ 
Alyc - anHU,HKn , Aryl - apHneH. 

0 0 
n 

ISSN 1026-3500 113BecmUJL AKaaeMuu HayK. CepUJL xUMurteciW5l, 2022, .M 4 

B JJHHHHe reMnepayYpLI u MeTO,ll,a HMHJI.H3au,uu ua 

CTpyKTypy H CBOHCTB3 DOJIHHMH,li,HLIX BOJIOKOH, 

DOJJY'JeHHLIX MeTO,li,OM MOKpOr O ljlopMOB3HHH 

r. B . BaraHOB, A . Jl. )l,H,ll,eHKO, 

E . M. HsaHbKOBa , A . r. H s aHOB, 

11. Jl . Eop11cos, A . B . B oJlKOB 

c 

1136. A H. Cep. xuM., 2022, M 4, 760 

C3 M - MHKpo<t>oTorp aqm VI rroJlHaM HJI.OKHCJIOTHo ro son o KHa : V!CXO,li,Horo 

(a); ITO,li,Bep rHy TOro TepMM'feCKOW 06pa6 0 TKe rrp11 300 •c B Te lJeHI1e l 'I (b) 
11 ITO)l,Bepr HyToro X11MH'IeCKOH11Ml1)l,H3a l.\H I1 (c). 

M yJJLTH6JJO'IHLie (cerMeHTHLie) conoJJuMepLt dL/ MKM 

C D3MHTLID ljJOpMLI, CO,ll,epJK31ll,He 6JJOKH DOJIH-J400 
1 

y peTaHOB H JKeCTKOI.\eDHLIX DOJIHHMH,li,OB 1200 •
1

\ 

1000 . , 20 
A . Jl . )l,H,ll,eHKO, A . M . K aMaJJOB, 

800 0 
B . E . CMHpHOBa, r. B. Bara HOB, 600 - 02 

E . H. ITonosa, )),. A . K yJHef..lOB, 4 00 -03 - 20 

B . M. C s eTJlH'IHbi i1 , B . E. fOJI.HH , 200 -40 

B. B . Ky,ll,p HBI..leB 0 -U4 

1136. A H. Cep. xuM., 2022, M 4, 766 

C uureJ TeTpaJJy'leBLIX n oJJu31jJHpHMHJI.HLIX 3Be3,ll, 

C DpHBHTLIMH DOJIH3JIKHJJeHOKCH,li,HLIMH 6JJOK3MH 

A . E . C oJI,ll,aTosa, A. JO. ll,ereJlbCKaH, 

r. K . C eMeHOBa, H . B . Ee3CY)l,HOB, 

M. C . HOJl HHCKa51 , 11 . r. A6paMOB, 

A. A . KyJ Hef..lOB 

1436. AH. Cep. xuM., 2022, M 4, 777 

noJIHMepH33U,HH UeHTa-1, 3 - ,li,HeHa DO,ll,,ll,eHCTBH

CM K3THOHHLIX K3T3JIHTH'IeCKIIX CHCTeM H3 OCHO-
r " " 11e llJJIDMHHHHOpraHH'IeCKHX COe,li,HHeHHH 

13. A . POJeHu,BeT, )),. M. YJlbHHosa, 

II. A . C a6JlHHa, M . f. K yJHe f..loBa, 

II. M. TOJlCTOW 

50 I 200 2 50 I / MI1H 

- -~ h w 6 
¥~ 0 ~-

nH;<'©r\~c: 
HOOC "'" 

H H 
~c-...... .r-c-...... 

H2C C Me 
Me2CHCI 

A!Et2CI 
. H 

50 4 5 40 35 30 

a d.L/ MKM 

800 

600 

400 

200 

0 -
50 100 150200250 300 I/ M11H 

NH, 

:~0 
NH, 

0 

.• 

4 
Me 

M CH 6 l e '-.2 
3

/ ~s/CH""'- Polymer•-
/ C - CH 2 C ~ 

Me H H 
IV 

IV/ I 

2 5 20 15 O,M.)l,. 

113(). A H. Cep. XUM. , 2022, M 4, 787 
C neKTP 5JMP 13C nOJlHneHTaJI.I1eHa c T TcPJ1JlhYpOM (apa6cKHe lll1cPPbi 

COOTBeTCTBYIOT aTOMaM y mepO,ll,a B CTPYKTyp e IV). 

IJJIIIHIIHe ,li,JIHHLI OJJHrO,li,HMeTHJICHJIOKC3HOBOH 

IICIIII 11 KOHU,eHTp3U,HH Kap60KCHJILHbiX rpynn H3 

KOJIJIOH,LJ,IIO-XHMH'IeCKHe CBOHCTB3 H X3p3KTepH

C'I'HKH DOJJHMeTHJJMeT3KpHJJ3THblX cycneH3HH 

11 . A. f pHf..lKOBa, H. E . A pTa MoHosa, 

13. r. JlaxTHH , A. A. E)I(OBa, 

;, H . r yceB, M . A . JlaJOB, 

'. H. 4 IJaJlyH 

/113a. A fl. Cep. XUM., 2022, M 4, 796 

K paes o i1 y roJl c Ma'IHBaH I1JI 

S E M - H3o 6 p iDKeHHe cy c rreH311 11 noJlnMeTJ1JlMeTa Kp11JlaTa. 

v 

b 



vi 

MH~eJIJUipHbJC H3HOKOHTCHHCpbl Ha OCH08C CTe

p H'lCCKH 33Tpy~HCHHbiX K3THOHHbiX 4Joc4Jonue-

8biX 3M!IJU!IJUJI08 ' 

)],. M . Apx11nosa, B . B. EpMOJlaes, 
B. A. M11l1 10KOB, <I>. f . Baneesa, 
f . A . fai1HaHOBa, JI. 5£. 3axaposa 

!136. AH Cep. xuM., 2022, M 4, 804 

C HHTe3 HfOJib'l3TbiX H3HO'l3CTH~ 30JIOTa H HX npu

MCHCHHC 8 K3'!CCT8C Cy6CTpaTa npu OOH3pYJKCHHH 

CJIC~08 DCCTH~H~08 MCTO~OM CDCKT pOCKODHH 

JSSN1026-3500 Jf3eecmUR AIWaeMuu HayK. CepUR xuMutteciWJI, 2022, M 4 

~~!~ 
~®<%) """"\) 

~J~~ 
f (OTH. eA.) 

~ 

iS\ 
'>$! 

ftc"~m' 
HO 

K N=N--{-) 
~MeO 

fKP 16000 

1083 

ve- e 
f KP-cneKTp paCTBOpOB C 
pa3Jll1YHOM KOHIJ,eHTpaiJ,Mei1 
4-aM11HOT110<j}eHOJla np11 
11CnOJlb30BaHI111 nJleHOK 
DJlOTHoynaKoBaHHbiX H'-1 Au 
B KalJeCTBe fKP-cy6CTpaTa. 
)J,m!Ha BOJJHbi Jla3epa 
COCTaBJ151CT 633 HM. 

J0i1Y)KOY <l>y, liMB3i1 BaH, 
f yi1C51HbJ110, )KQDI1H Jl11 , 

MI1Hl\310i1 XyaH 

H36. Alf. Cep. xuM., 2022, N!! 4, 812 

s 

TeopeTu'lecKoe MO~eJJupo8auue o6Menuoro BJau

MO~eHCT8H51 Mo C 3d- H 4d- MCT3JIJI3 MH 8 KOM

DJICKC3X C ~HTHOOKC3MMOM 

C. M . Al1AOW11H , K. B . Eo)((eHKO, 
A. H. YTeHbiWeB 

!136. AH. Cep. xuM., 2022, M 4, 819 

12000 

8000 

4000 

1078 

ve=s 

o ~ ~ • n t~rqr1 
800 1000 1200 1400 1600 1800 vj cM- 1 

KpaTKHe coo6m,euus 

Jj cM- 1 
I 

20 

16 

12 

8 

4 

~p[M I M2]/e b 
I 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

Mo-Fe Mo-Ru Mo- eo Mo-Rh Mo-N i Mo-Pd 

KoppeJlHl\1151 cyMMapHoro M3MeHeHHH SD ~p[Ml M 2] (1) 
Ha aToMax M I 11 M2 B KOMnJleKcax no cpasHeHHIO c SD 
Ha 1130JJ11posaHHbiX KaTMOHax M I3+ 11 M 22+ c 113MeHeHMeM 
KOHCTaHTbl J (2). 

X Me}K)J,ynapo~naH Kou!IJepeu~ull HM. B . B . Boe8o~cKoro (VVV- 2022) 

!136. Alf. Cep. xuM., 2022, M 4, 824 

/81.W /IJJ(I ../,11){) /1/:.J(fecmu.ft A1caaeMuu ~tay1c. CepuJt x u;,w•wt•t(l/l, 

A81'0llCKHi-i YIU 

\IIJIIIWIIt ll, 1'. 777 H naiHI~I KOna /1. , ( ', 

\1 111 11111 M. Y. 712 H Bili·IOB /1. . 1'. 

\i i•il' illl A. H. 722 H Bill·l bKOil:l t::. M . 
\ iill tll l llll l ( ', M. 819 HOI·IM 10 . B. 
\iillll lil llll II. H. 750 
\pll l ~ l il ll tllll l I I. E. 796 KaMiiJlOil /1. . M . 

\p~ l l l l!lll l l ) I,. M . 804 KapJIOB 
KonaJiell /1. . H . 

liiiii 'I VJ11111 I'. 111. 740 Ko lliiJICBa M . I I , 

I h II Vll,llllll H' 1\. 777 Ky~q)~II II ~C i l B. B. 
l illll ll ll ltlll A. Ill. 750 K)j3 1 1C l ~O II /1. . /1. . 
l 111 II II I ll 1\ , II. 819 Ky31-1CI ~O il ,! ( . /1. . 

l t11J IIIi Il l! I I. ,I I, 760 Ky31·1CI ~O il M . ;\, 
Ky31-1eu.onn M . I '. 

11111111 11111 I ', II. 760, 766 Ky:me t ~O tHl I I. I I. 

11111111111111 Ill, 1'. 804 

lh111 II 812 Jl aJapcn H . M. 
l liip i iii ~Hi ll II . '1'. 694 Jl a3apcna I I. <1>. 

Ill lt' llll,ll ii/1. , H . 65 1 JlaJon M . /1. . 

IIIIIIH l ll A. II . 760 Jl iiJIOB /1. . 13. 
Jlax'l'l•ll t 13. 1'. 

l ii lll llllllllill l '. /1. . 804 Jl "' >K. 
l ll illl lll ll lilllll ( '. /1. . 665 JIMTBHIIOII H . /1.. 

IH~Il ll l ll ll IC A. 740 JlyKOfl l-1 011 H . /1. , 

l ilJil lVII IIIIII I I. M . 651 Jl 1o r. 
II IIII IIIA. A. 651 
l j/11 111 111111 111./1... 796 MaKapc11 KO C'. 1\, 
11'1111 11 { ', I I. 675 M ai-I KilCn 1). I I. 

' '" 1111 ( ', II. 796 MapbHIICKt·•x C. J', 
MacJiaKon K . Ill. 

J \IIIIJIIII•Illll l 1'. /1. . 717 M MJl iOKQI) 13. /1. . 

ill VII I ( ', X. 599 M wrpo<l)il iiOilil /1. , II , 

il ll tltl lll•ll A. Jl. 760, 766 M MXiiHJIOII 0 . B. 
i \IIPII I il l ' i 'OII !.; I< H ~i I I. B. 717 MOJI'Iii iiOII /1. . II. 

lii lll lllll M. I I. 712, 722 1-l axo;~ M. /1. . 

1111 11111 A. A. 796 1-l ouaKOil Jll . /1. , 

li tl t; l l,ll ll 0 . C. 707 

llpMII /1111\11 B. B. 804 013'1ilpCII KO ll. H . 
I •IjHIMIIIi II. I I. 701 OpJIHI·ICOII b . (', 

JliliJIIIMIIII /1. . I I. ... 707 

lidii'IIMIIIIII M . M. 620 rl ai·I'ICII t<O 13. I I. 
rl eJtHII KO B. B. 

liill lolll lli ll ) \ . 13 . 750 rl eTpOil 0 . /1. . 

III~ I IJl llll il Jl. 51. 804 rl w iyrHII /1. . M. 
liillld ll l Ill. /1. , 722 riOJl HKilp iiOIIil /1. , I ', 

11111 1111 M. /1. . 701 riOJlHI-lCK(HI M . ( '. 

!1 '1 10 I) ., I I ' ) IICC't' tn t AK<JJ~CM H H HayK. Cep11s1 XH Mlflle CK3 51>> 


