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H aHOKOMn03HTLI H3 OCHOBe M3mHTHLIX H3HO
qaCTHI.I H nopHCTOfO BOCCT3HOBJJeHHOfO OKCH,lla 
rpalfleua: CHHTe3 H npHMeHeHHe B OHOMe,llHJ.IHH
CKUX TeXHOJIOfHB:X 

C. X . Cetl.en11, C. A . illaxM.IJ:M, 
<1> . l!eKHH, A. fop6aHM-XacaHCapaeM, 
M . E . 1IMMY3tl. 
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IIoplflHPHHOBLie KOMnJieKCLI nepexo,llHLIX 3Jie
MeHTOB c 6oJILWHM ,llHnOJILHLIM MoMeHTOM - aK
TUBHLie KOMnOHeHTLl HOBLIX HJJeHOqHLJX 3JieK
TpeTHLIX M3TepHaJJOB 
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CHHTe3 KOH'LIOraTOB 6Hc(,llHKap6oJIJIH,lla) K06aJJL
Ta C aKpH,llHHOM 

A . A . JJ:pyJHHa, H . B. JJ:ynapoBa, 
H . B. CMBaeB, B. H . BperanJe 
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0 KCI1A 
rpacjleHa 

i - iii -
HOOC 

COOH 

M HKpo¢ oTorp a<t>kr 
. .r ! 

ID!:TeBHLlHhiX CTPYKTYP Ha 
BliyrpeHHetl. IIOBi:pXHOCTM 
MUKpoc¢ep nocne 
B03L(eHCTBH51 ny"!Ka 
PeJIHTMBMCTKHX 
3JieKTpOHOB Ha 
Cll.HTaKTHyiD rreHy 
( 3Hepr H51 ny"!Ka 610 ,[(:lK). 

/ 
AHTHOKC1;1AQHTHbl>i 

acjlcjleKT 

A HTH6aKTe p HanbHaA ____,. 
3 KT.,BHOCTb 

~ 
n p oT.,BOOnyxon eaoe 

COOH Ae >iCTBHe 

PeareHTLI H yCJioBnB: i. 3KcTpaKT Thymus kotschyanus, 50 °C, 6 'I; 

ii. 1) 30%-HaH H 20 2, Y3-o6pa6oTKa, 30 MMH; 2) BLinep:lKKa rrp11 
60 °C, 12 'I; iii. FeS0 4 • 7H 20 , N aOH (pH 10) , 180 °C , 8 'I. 

Me 

Me Me ~ 
RJN"-M/~=\_R 

Me Me ~ Jl.,_~ 

R 
Me Me 

Me F F 

M ~ 2H, BU, VO, W ; A • -o-<: ... -P-·•· * F 

Me F F 

I 
cs+ 

_./_ /...(.~\. _......__ l -

Co / ' ' N"'N 

0 B G) BH e CH 

~ ~
/ · ' ' o ,. ~ :N~ 

'H;; ~cCoNH 

I 
n = 1, 2 N # 

iii 



.l 

iv ISSN1026-3500 H3eecmwz AlcaoeMuu ftaYJC. CepUR XUMU'teCJCaJl, 2023, moM 72, N2 9 

llOJIH3JIKOKCH33MemeHHLie HHTpOCTHJIL6eHLI B 
CHHTe3e, 3HaJiOi'OB JI3MeJJJI3piiHOB. c;l)opM3JILHLIH MeO MeO OMe 

CHHTe3.JI3MMJI3pli:ua H -q_q 
MeO - f\_ E. A. CHJThliHOBa, A. C. MaKCHMeHKo, \._ j _ 

M . ,II;. Ep}'HHep, H . A. Ko6JIOB, - OMe 
B. IT. KHcm,rl1:, A. B. CaMeT, o

2
N 

B . B. CeMeHOB 

MeO HO OMe 

MeO HO 

MeO HO 

Il3o. AH. Cep. xuM., 2023, 72, M 9, 2090 Tp~Men!nOBbl~ 3<lli<P 
naMennap~Ha D 

llaMennapHH H 

flOBLIH RO~O~ K ROnyqeHHIO 3306eH30JIOB RpH 
OKHCJIHTMLHOM N - N-cO'JeTaHHH 3HHJIHHOB no~ 
~eiiCTBHeM 3JieKTporeuepup083HHLIX NiO(OH), 
NaOCI u NaOBr 

B. n. CHraqesa, B. A. KoKope.KHH, 
H . B. roprm:HqeHKo, E.B. niDIHH 

Il3o. AH. Cep. XUM., 2023, 72, M 9, 2095 

,ll;u -mpem -aJIKHJI3aMemeunLie nupoKaTexuuw 
C HMH.!1:330JJLHLIM 33MecTHTMeM; CHHTe3, CTpOe
HHe H CBOHCTB3 

M.A. )f(epe6uos, M . B. Apcemes, , 
H . M . XaMaJieT.!UlliOBa, E. B. EapaHoB, 
C. A. lfecHOKOB 

ll3o. AH. Cep. xuJJt., 2023, 72, M 9, 2102 

CHHTe3 3-~pOKCH-lH-RHppQ.JJOB H RHpM33H
HOB C IIJparMeHTOM RpOCTp3HCTBeHH0-33TPYJJ,HeH
HOro 4JeuoJJa 

K. B. I1lThKos, A. A. rJI~KHX, 
B. H . KorueJieB 

lf3B. An. Cep. XUM., 2023, 72, M 9, 2119 

,li;H33HH H CHHTe3 2-3JIKHJITH0-5-(l,2,4-TpH330JJ-
1-HJIMeTHJI)-1,3,4-THMH330JIOB H HX liJYIIrHLOOJ,
HaH aKTtfBHOCTL 

r. B.IJ,arumH, A. C. 30JIOTYXHHa, 
E. A. AlleKceesa, A. JI. AlleKceeHKO, 
C. B. ITOITKOB 

lf3o. Ail. Cep. xuM., 2023, 72, M 9, 2125 

R4 

2 ¢c"""" NH2 

R3 # R1 
R2 ~ 

~ R4 

~ R'*N=N-Q~ 
R2 R1 R1 R2 

R
1 = H, Me, Cl, N02; R2 = H, CN, N02; R3 = H, Me, OMe, Cl , Br, N02; R4 = H, Cl 

PeareHTLI: 3JieKTporeHepHposaHHbiH NiO(OH), NaOCl IDIH NaOBr 
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OH 
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HO 4' OH 

Hoy ~~) Me 
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ouo Bu 1 

I 
1/ ~N .... N 

HO 

R = Me, OEt 

i. NH40Ac, Me0H-H20 , 25 oc; ii. NH2NH2, Py, H 20, 25 oc. 

/;:,~ .. 0 •N I : 
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CuuTe3 2-aMHuocjJeHOKC33HH-3-ouos cjJOTOJJH30M 
2-33M04JeHOJI3 H 2-aMHHOIIJeHOJIOB 

M. A. rup~esa, A. B. IToKpOBCKM, 
,II;. A. )J,aBhl)lOB, A. B. Ey,llpyeB 

•. 

lf3B. AH. Cep. xuM., 2023, 12, M 9, 2133 

CHHre3 4Jyu~uouaJJn3uposaHHbiX 4Joc4JouHcTLIX 
H IIJOCIIJHHOBLIX KHCJIOT H HX Rp0H3BOJIHLIX, BKJIIO
'I310mHX IIJparMeHTLI 4Jypaua 

A. A. ITpHIDeHKO, M. B . nusaHUOB, 
0 . IT. HOBHKOBa, n. H. n HBaHUOBa, 
C. B. EapaHHH,RJ. H.Ey6HOB 

lf38. AH. Cep. XUM. , 2023, 72, M 9, 2138 

XJiopMeTHJI(JIHMeTHJJ)neuTa!IJTop!IJeuoKCHCHJiaH: 
CHHTe3 H B33HMO~eHCTBHe C N -TpHMeTHJICHJIHJJ
K3pOOKC3MH~3MH 

A. C. COJI,llaTeHKO, H . <1>. na3apesa 

1l3o. AH. Cep. xuM., 2023, 72, M 9, 2148 

<I>JJyopecneuTHLIH ceucop ua · KaTuouw Zn2+ 
H3 OCHOBe RpOH3BO~HOf0 4-MeTOKCH-1,8-
ua!IJT3JJHMM3, CO~ep1K3mHH JIHllHKOJIHJI3MHHO
BLIH penenropuwil IIJparMeHT 

M . A. ITaBJIOBa, IT. A. ITawieHKo, 
M. H . Bnacoaa, 0 . A. <l>e,lloposa 

lf3B. AH. Cep. xuM., 2023, 72, M 9; 2154 

CaMoopraHH33IUUI, 4Jn3HKO-XHMH'IecKHe u 6uo
JIOrH'IecKHe CBOHCTB3 p336aBJJeHHLIX BOJIHbiX CH
CTeM SJ6JIO'IHOH KHCJJOTLI 

M. C. PLDKKHHa, n . H . Mypnt3HHa, 
n . A. KOCTHHa, K. A. MeJiemeHKO, 
H. C. ,ll;o~aesa, T. B. Ky3Heuosa, 
A.M. ITerpos 

lf3B. AH. Cep. XUM., 2023, 72, M 9, 2162 
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IIponecc&I re.Jieo6pa3osaHHH s BO,IJ.HOM paCTsope 

L-I.IHCTeHH/AgN03 HOt!; BJIHB.IIHCM COJICH MeTaJI· 

JIOB p33JIH'IHOH BaJICHTHOCTH 

H. B. AH.rl;pRaHosa, .[(. B. BmnHeseuKRfi, 
A. 11. 11BaHosa, C . .[(. XmramK, 
II. M . IlaxoMos 

H3B. AH. Cep. XU.M., 2023, 72, M 9, 2171 

KaTHOHHaH noJIHMepH3ai.IHH 6yrn)UfeHa c H30Me

PH3ai.IHeii CTpoeHHH HHHI.IH3Topa 

B. A Po3eHUBeT, .[(_ M. YJIMHosa, 
H. A Ca6JII1Ha, II. M. ToJicToi1:, 
M. r Ky3Heuosa 

H3B. AH Cep. xuM., 2023, 72, M 9, 2180 

HosMe C( 4)-CJIOIKH&Ie 3qmp&r nono«<JHJIJIOTOKCH

Ha H 3HHH0t!;O«<JHJIJIOTOKCHH3 C feTCPOI.IHKJIH'IC• 

CKHMH rpynnHpOBK3MH 

11. A . EJIRceeB, E. B. HypResa, 
H. A 3eqmpoB, A 10. KoJillaHoBa, 
.[(. A CKsopuos, E. P. MI1!Iaesa, 
0 . H. 3e<PI1POBa 

H3B. AH. Cep. XUM., 2023, 72, M 9, 2191 

CTpoeHHe, cneKTpbi SIMP 1H H 13C MHHOpHoro 

KOMHOHCHT3 3HTHMHKPOOHOf O KOMHJICKCa, DpO

tlYI.IHPYCMOfO aKTHHOMHI~eTOM Streptomyces 
roseojlavus (11HA-Ac-5812) 

.[(. E. ll;BeTKOB, A 0 . qiDKOB, 
A C. L(MRTpeHoK, 0. A. Jlall'IMHCKM, 
r C. KaTpyxa, H . 3 . HM<t>aHTheB 

H3B.jH. Cep. xUM., 2023, 72, M 9, 2197 

CHHTC32-HHKOTHHHJIHtJ;eHTpHTepneuounos: crpYK

Typa, KOMDJICKCOOOp330BaHHe C H3JIJI3)UfeM H I.IH· 

TOTOKCH'ICCK3ll 3KTHBHOCTb ill vitro 

M . C: L(eHMcos, .n;. B. EpomeHKO 

H3B. AH. Cep. XUM. , 2023, 72, M 9, 2206 

U~;~cTel!IH-Cepe6p~Hblili paCTsop + MC1n - rplii.QporeJlb 

M =Na, AI, Cu 
Na• 

' £ # . % f Ci • 

~,.,... ...... ~~"---~""' 
Na• ·ooc ,-coo- Na• 

,7' ., ~· 
~ COo .... ~ 

M = AI3+ (n = 2), Cu 2+ (n = 4) 

. <±> e 
{CH3)2CHCH2Cl . ·+ A!Et2Ci - (CH3)2CHCH2 ... A!Et2Cl2 -

@ 8 M (CH3)3C, __.CH2, ~CH'- @ e 
- {CH3lJC ... A!Et2Cl2 ---+- [Min CH CH2 ... A!Et2Cl2 

M -6yTa.Q111eH 

0 

X (R} IUl~(S) ~ N~ ..\l;~ 

:cCC X=9~~X= 9 L / 
<0 0 ~ 0 ~ s 

0 _ / H6T 3H8\-WfMOfl ceneKTHBHOCTH 

~
:: ~ K onyxo~eBbiM KJ19TKaM 

O N)i__0Bu1 

MaO OMe X= ?~; 
OMe ~ 

ECso (A549) B 7-9 pa3 < ECso (VA 13)0 

* A549 - KIIeTKM KapuMHOMhi nerKoro, VA13 - HOpMaJibHhle 
<PM6po6Jiacn,r JierKoro 

Cl 

OH 

L_o 0 a-L-Atap HO~ , 

HOO~Cp 1 --(~~ 
HO Ser 0 ° N' J Leu. Me 0 11 HHNVO"""' 0 ~NH Dab I # ~ 
HN ~ Gly#9 Ma~NH Tyr NH 

Gly #11 l OCSNHO A 
0 NH ~' 1N H~N OgO ~ : 

y HO NH 

o .::: ProP·OH-Glo HO o oAJo 
HOOC Ahpb l N I 

"""' P-Aia #1 H 

I # I 
Me 

Me 
L-1300K'r8Jl.H8HOBBA IGtCIIOT8 

R = H (ray3eMl!IU.Ii1H A), p-(NH2 )-Aia (ray3eMI!1U.liiH 8), 
p-(NHMe)-Ala (ray3eM111U.Ii1H C) 

MoJieKYJIHPHru:t: CTPYKTYPa 3-oKco-2-(IIMPMtlMH-3-I1JIMeTI1JII1JIM.D;eH)-
1913,28 -3TOKCH-18a-oneaHaHa. 
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M onoTepneuosMe npoH380tJ;HMe ceJaMoJia. 

CHnTe3 u on:eHKa anTHOKcunanTHhrx csolicTB 

11. 10. liYJCM'leBa, 11. B. <l>enoposa, 
O.f.llieBqeHKO,A.B. KyqMH 

H3B. AH. Cep. x uM., 2023, 72, M 9, 2215 

PeaKI.IHH quc-MHpTaHHJITH03lleTaTa Hero mpallc-
3-runpoKCHHPOH3BOX~:HOro C ,IJ.HOKCHtJ;OM XJIOpa 

C. H. Cy66oTMHa, 0. M . JleJMHa, 
0 . H. f pe6eHKMHa, .[(. B. CynapMKos, 
IT.A.CJierryxMH,C.A. Py6uosa 

1f3B. AH. Cep. XUM., 2023, 72, M 9, 2224 

BJIHHHHe uouos Fe3+ ua npespameHHe runpoJIH3-

uoro JIHrHHH3 B BOtJ;HOH cpet~;e B CyO- H CBepXKpH

TH'IeCKHX yCJIOBHSIX 

H . A . Eo6poaa, T. B. Eor.n;aH, 
11. 11. M RmaHMH, A. E. KoKJIMH, 
H. B. MameHKO, A . B. CMMPHOB, 
.[(. A. Cl>MPCOB, B. 11. Eor.n;aH 

Jf3B. AH. Cep. XUM., 2023, 72, N9 9, 2235 

C n nTe3 H npoTHBOBOCnaJIHTeJI&naB. aKTHBHOCTb 

N - apHJI3MHtJ;OB 4-apHJI· H 4-(nio«<Jeu-2-HJI)- 2-

[2-( «<Jypau - 2-HJIK3pOOHHJI)rHtJ;p330HO) -4-0KCO• 

OyT3HOBbiX KHCJIOT 

C. H . 11rM.D:OB, A. 10. Typhnnes, 
c. B. qamMHa, .[(. A. lliMrri1JioBcKMX, 
11. H . qepHoB, 0 . B. 3sepesa, 
II. C. CI1!IaiftreB, H . M . Mm.n;os, 
C. A. IIIMIIMJIOBCrrnX 

H3B. AH. Cep. XUM., 2023, 72, M 9, 2241 

IloJiyqenHe KOpOTKOfO 3HaJIOra COM3TOCT3THH3, 

MC'Ieuuoro 155Tb 

A. H . MoRceesa, P. A. AJII1es, 
B. H. Ocnnos, .[(. C. XaqaTPHH 

Jf3B. AH. Cep. x uM., 2023, 72, M 9, 2249 
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.n;erroJII1MepM-30BaHHoro 
JIMfHMHa B Cy6- (a) 
M CBepXKpi1TM'IeCKMX 
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B rrpMCYTCTBI1M Fe3+ (1) 
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CHHTe3, BfiYTPHMOJieKyJIHPHllll U.HKJIH3au;uH u aH
Tuuou;uu;enTHBHaH 3KTHBHOCTb 4-(reT)apHJI-4· 
OKCO· 2-{( 4-( 4-XJJopcjleHHJI)-3-( 3TOKCHKap6oHHJI)
THOIIleH-2-HJI) 3MHHO }OYT· 2-eHOBbiX KHCJJOT 

H. A. fop6YHOBa, H. 11. HMKOHOB, 
P. P. MaXMYiiOB, ,[(. A. IIIHmmoBCKMX, 
11. C. CMJiafiqeB, C. A. IIIMIIJUIOBCKMX 

lf36. AH. Cep. XUM. , 2023, 72, M 9, 2255 

HOB3ll IIJapM3KOJIOfH'IeCK3ll KOMU03HU.Hll H3 
OCHOBe BOJJ;Op3CTBOpHMbiX ReKTHHOBbiX MeTaJIJIO· 
KOMRJieKCOB, CTHMYJJHpyiOiu;3ll npou;ecc KpOBe
TBOpeHHll 

C. T. MMH3aHoBa, E. B. lleKYHKOB, 
A. B. Xa6n6yJIJIHHa, A. 6 . BhmrTaKamoK, 
K. B. Xomm, JI. r. MHpOHOBa, 
r. P. HM3aMeeaa, A. P. XaMaTramt:Moa, 
H. C. PhDKKMHa, JI. H. MypTa3HHa, 
B. A. MHrrJOKOB 

Jf36. AH. Cep. XUM., 2023, 72, M 9, 2263 

R 1NH2 

Cl 

0 R1 H 

"'yylaH , 11 
o OH • 0
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~ '~ 

-2 EtCOOH 

ii 

OH 

AHT~HO~~~nT~BHaR aKT~BHOCTb 

R1 
'N 

&0 
R2 

COOEt ; R 2 = Ph, 4-MeC6H4, 4-MeOC6H4, 2-MeOC6H4, 
~ 4-FC6H4, TMO<j:JeH-2-IDI 

PeareHTbi Il yCJIOBHH: i. MeOH, 60 °C, 30 MMH; ii. (EtCOh O, 90-100 oc, 90 MMH. 

["itgo-NJ 
HO HO-=t? 

H~[§1bo-N~~m 
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0 - Jo HO 

M = Ca, Fe; Fe, Co, Cu 

M 

[Na•·ogJft 
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Jf~a·-~~~l 
ooc 

- 0 
HO 0 

H ccrre,n;oaaHHe in vivo rrpoTHBOaHeMnqecKoli aKTHBHOCTH 
<lJapMaKOJiornqeCKMX KOMII03HI.I,HH - MeTaJIJIOKOMIIJJeKCOB Ha OCHOBe 
rrorrHrarraKTypoHaTa (11f ) 11f -NaCaFe-11f-NaFeCoCu (6 : 1, 9 : 1, 
12: 1)- Ha MO)leJIM IIOCTieMOpparnqecKOH aHeMHH. 

Hu<llopMa~uH 

XII BcepoccuiicKllll uayqHaH 150HIIlepeuu.uH c Me.lK.rcyuapoJJ;HbiM yqacrueM u mKOJia MOJIOJJ;biX: y'leHhJX 
«XIJMHll H TexHOJIOfHll paCTHTeJibHbiX Beiu;eCTB» 

A. B. KyqHH 

lf36. AH. Cep. XUM., 2023, 72, M 9, 2278 
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