pynna reTeporeHHbIX KaTa/IN3aTOPOB CeNEKTUBHOIO }KUAKOPA3HOro OKUCNEHUA
(TKCXO0): ocHOBHble AOCTUXKEHUA

1. AHanun3 coepemMeHHOro cocToAHuA obnacTn cenekTUBHOro )KVIAKOd)EBHOI‘O OKHUC/IeHnA n
npnMmeHeHUnA reTeporeHHbIX Kata/in3atopos ANA nosyd4eHna KucnopoacoagepKawmx npoayKTos n
UHTEPpMEANaTOB OpraHN4YeCcKkoro CuHTe3a.

Liquid Phase Oxidation via Heterogeneous
Catalysis: Organic Synthesis and Industrial o S ;
Applications, eds. M.G. Clerici and O.A, Liquid Phase Oxidation via
Kholdeeva, JohnWiley & Sons, Inc., Hoboken, He[gmugng[]us Ea[alysis
New Jersey, 2013, 526 p. Organic Synthesis and.

Industrial Applications
With the recent emphasis on green chemistry in the
chemical industries, there is the need for e

environmentally friendly large-scale syntheses. This
book lays out an important catalytic reaction class
for these green/sustainable reactions, covering
catalyst characterization and performance as well as
paying special attention to catalyst stability and
recyclability. An international team of authors guides
readers in the selection, preparation, and use of
catalysts for industrial organic synthesis in the
pharmaceutical, fragrance, fine chemical, and
petrochemical industries.

2. AHanus coBpeMeHHOro coctoaHua 061acTU ceneKTMBHOro OKUCNeHUa dpomaTuyeckoro agpa

WILEY

3KoN0oruyecku 6e3onacHbIMU OKUCAUTENAMU U pa3pa60'r|(a HOBbIX cnoco6oB nonay4yeHumAa

3amMmelleHHbIX XMHOHOB.

0O630pHbIe paboTbl:

0. A. Kholdeeva, O. V. Zalomaeva, Recent advances in the transition-metal catalyzed selective

oxidation of phenols and methoxyarenes using environmentally benign oxidants, Coord. Chem. Rev.

2016, 306, 302-330.

0. A. Kholdeeva,
Selective Oxidation
of Aromatic Rings,
In Arene Chemistry:
Reaction
Mechanisms and
Methods for
Aromatic
Compounds, Ed. J.
Mortier, Wiley,
2016, Ch. 14, p.
365-398.

<l
Edited by JACQUES MORTIER

ARENE
CHEMISTRY

Reaction Mechanisms and
Methods for Aromatic Compounds

WILEY

Edited by
B. Cornils, W. A. Herrmann, M. Beller, R. Paciello

Applied Homogeneous
Catalysis with Organo-
metallic Compounds

A Comprehensive Handbook in Four Volumes
Third Edition

X tl

0. A. Kholdeeva,
Oxidation of
Phenols, in Applied
Homogeneous
Catalysis with
Organometallic
Compounds, Eds. B.
Cornils, W. A.
Hermann, M. Beller,
R. Paciello, Wiley-
VCH, 2017, p. 545-
570.




CuHTe3 5,8-AMOKCOXUHONINHA — CTPYKTYPHOrO
dparmeHTa NPOTUBOOMNYXONEBbLIX Npenaparos

(o]
X FePcS-Si0, / 'BuOOH N Konsepcus 8-TX 94%
_ CenektusHoctb X 70%
N aueToH, 30°C NZ
70
2 60
& s
©
= 40
3
8 30
2 2 oTaeneHue
3 KaTanusatopa
S 10
0 .
BpyHeomuyu 00 05 10 15 20 25 30
(cmpenmoruzpuH) Jlaserdamuyur Bpems (4)

CosmecTHO ¢ A.B. CopokuHbim (IRC Lyon, France)

0.V. Zalomaeva, O. A. Kholdeeva, A. B.
Sorokin, Clean catalytic oxidation of 8-
hydroxyquinoline to quinoline-5,8-dione
with t-BUOOH in the presence of
supported iron phthalocyanines, Green
Chemistry, 2010, 12, 1076 — 1082.

Bnepsble npegnoxeHa u
onTMMM3npoBaHa sbdeKTUBHaA,
aKonornyeckn 6esonacHan reteporeHHas
KaTannMTUyeckasa cucTtema gna OKMCneHmn
8-rMapoOKCUXMHONMHA B 5,8-
[ONOKCOXMHOJINH.

CuHre3s 2,3,5-Tpumetun-1,4-6eH30XMHOHA -
nonynpoaykra cuHTe3a ButamuHa E

[o)
HaC. CH3
CH risicat, TiSi-cat, H,0,
T MecN CH3

TMBQ o

KonBepcusa TMP 100%

R 100 CenektueHocte TMBQ 100%
d °
@ 9%
= B Aerogel
E s | o weie i) OonTumusauus TUTaH-CUIMKaTHOTO
.‘E ‘ A TiISiO2 (Mitsubishi) KaTtanusaTtopa v ycrioBuu npouecca
g v TUMCM-41 okucneHus 2,3,6-Tpumetundesona
$ Ti-MMM-2
@ 60 B TUMCF (TMP) BOAHbIM Nepokcuaom
E 56 BOoAOpOAa NO3BOMNUMMU NONYYUTL
g v 2,3,5-TpumeTn-1,4-6eH30XUHOH
S 40 A
& T T 04 68 B8 A% a2 (TMBQ, nonynpoayKT cUHTe3a
: 0 BUTaMuHa E) c konuyecTBeHHbIM
KoHuenTtpauus Ti, atom Ti/Hm: BLIXOAOM

CosmecTHo ¢ M. Guidotti (ISTM-CNR, Milan, Italy)

0. A. Kholdeeva, I. D. Ivanchikova, M.
Guidotti, C. Pirovano, N. Ravasio, M. V.
Barmatova, Y.A. Chesalov, Highly selective
H,0,-based oxidation of alkylphenols to
benzoquinones over silica-supported
titanium catalysts: Ti cluster site versus Ti
single site, Adv. Synth. Catal., 2009, 351,
1877-1889.

O.A. Kholdeeva, 1.D. Ivanchikova, M.
Guidotti, N. Ravasio, M. Sgobba, M.
Barmatova, How to reach 100% selectivity
in H,0,-based oxidation of
2,3,6-trimethylphenol to trimethyl-p-
benzoquinone over Ti,Si-catalysts, Catal.
Today, 2009, 141, 330-336.

Europacat-8, Turku, 2007, key-note lecture

OH Bbixoa 99% "

o
WHTepmeamnar cuHTesa
SdppekTnsHOCTL ButamuHa E
ucnonb3osanusa H,0,
80-90%

W. A. UBaHumKoBa, . M. Makcumos, O. A.
Xonpeesa, Cnocob nonyvyeHMaA 3ameLLeHHbIX
XWHOHOB, NaTeHT PO, No 2568645, ony6.
20.11.2015. Bron. Ne 3

I. D. Ivanchikova, N.V. Maksimchuk,
R. I. Maksimovskaya,

G. M. Maksimov, O. A. Kholdeeva,
Highly selective oxidation of alkylated
phenols to p-benzoquinones with
aqueous hydrogen peroxide catalyzed
by divanadium substituted
polyoxotungstates. ACS Catalysis,
2014, 4, 2706-2713.




HoBbI kKaTanusaTop CUHTEe3a KO3H3uMa Q, —
MHTepMeAuaTa B CUHTe3e KO3H3uMa Q,,

\ L (BUgN)H[Y-PW;oV;0 0]
(0]
ﬁ HZOZ MeO. Kousepcus
76%
C

MeO.
MeO ; efeKTMBHOCTb
MeCN, 60°C MeO 73%
OMe
O
3,4,5-TpUMETOKCHTOIYO!T 2,3-]IMMETOKCH-S5-MeTHII-I1-0E H30XHHOH
o] (Koomsum Q)
MeO. |
MeO N H

n

Koonzum Q

HaiineHa HoBas acbchekTuBHanA KaTanuTUYeckas cuctema ansa okucnenus 3,4,5-
TPUMETOKCUTONYONA B KO3H3UM Q, 3KONOrMYECKM YUCTbIM okucnutenem - H,O,

0. V. Zalomaeva, V.Yu. Evtushok, G.M. Maksimov, R.I.
Maksimovskaya, O. A. Kholdeeva, Synthesis of
coenzyme Q, through divanadium-catalyzed
oxidation of 3,4,5-trimethoxytoluene with hydrogen
peroxide, Dalton Transactions, 2017, 46, 5202-5209.

O. A. Xonpeesa, O. B. 3anomaesa, B.1O. EBTyLWOK,
Cnocob6 nonyyeHusa 2,3-aumeToKcn-5-metnn-1,4-
6€eH30xXMHOHa, naTeHT PO, Ne 2628457, ony6a.
17.08.2017.

PaboTa 6blna nogaep:kaHa rpaHtom POOU opu_m
Ne13-03-12042

3. AHanu3 BO3MOXKHOCTel nPpUMeHEeHUA MeTaN-OpPpraHNYEeCKNX KapKacoB B Ka4ecTBe reteporeHHbIX
KaTa/in3atopos )KMAKO¢33HbIX npoueccos (Cel'leKTMBHOI'O OKHCNeHus, Kap6OKCMI'IMpOBaHMﬂ)

O630pHbIE paboThbI:

N. V. Maksimchuk, O. V. Zalomaeva, I. Y. Skobelev, K. A. Kovalenko, V. P. Fedin, O. A. Kholdeeva, Metal-organic
frameworks of the MIL-101 family as heterogeneous single-site catalysts. Special Issue “Recent Advances in Single-Site
Heterogeneous Catalysis” (guest ed. J.M. Thomas), Proc. R. Soc. A, 2012, 468(2143) 2017-2034;

O.A. Kholdeeva, Liquid-Phase Selective Oxidation Catalysis with Metal-Organic Frameworks, 12" European Congress on
Catalysis — EuropaCat-XII, ISO meeting, Kazan, Russia, 30 August —4 September, 2015, Book of abstracts, p. 44 (key-note

lecture);

O.A. Kholdeeva, Liquid-Phase Selective Oxidation Catalysis with Metal-Organic Frameworks, Catal. Today, 2016, 278, 22—

29.

Summary on selective oxidation catalysis by Cr-MIL-101

Maksimchuk et al.
Adv. Synth. Catal.
352 (2010) 2943

Maksimchuk et al.
Chem. Commun. 48
(2012) 6812

Torbina et al.
ISOPP-11, DS7-14,

Kim et al.
Chem. Commun. (2009) 3904

Skobelev et al. J.
Catal. 298 (2013) 61

o]

Maksimchuk et al.
Adv. Synth. Catal.
O  352(2010) 2943

OH

Gé o Kholdeeva et al. Catal.

Today 238 (2014) 54

XII EuropaCat Congress, 30 August - 4 September, 2015, Kazan, Russia 12



4. lemoHcTpauma (ogHa U3 nepsbiX) ycrnewHoro npumeHeHua paga MOK B KauecTBe reTeporeHHbIxX
KaTann3aTopoB XNAaKo¢asHbIX NPOoL,EeccoB OPraHMYECcKoro CMHTe3a (CeNleKTUBHoe OKUC/IeHue
LMKNOreKcaHa, aHTpaLeHa, paga aikeHoB; uukaonpucoegmuHenue CO; K anoKcngam).
OnpeaeneHue npegenos ycroitunsoctn MOK n pekomeHgauum no onTMMasibHbIM YC10BUAM

nposegeHna KataIMTU4eCKnUX peaKu.Mﬁ.

92% cenekTMBHOCTb
npw 25% KoHBEpPCUM

99% ceneKTUMBHOCTb
npu 38% KoHBepcun

M-MIL-101(M = Cr' unu Fe')

N. V. Maksimchuk,

K. A. Kovalenko,

V. P. Fedin,

0. A. Kholdeeva, Cyclohexane
selective oxidation over metal-
organic frameworks of MIL-101
family: superior catalytic activity
and selectivity, Chem. Commun.
2012, 48 (54), 6812-6814.

CoBmecTHO ¢ nabopaTtopuent Y.-
Kopp. B.M. ®eguHa (MHX, CO PAH)

Cr-MIL-101 m
O LA
S\

a) 100 atm, 70°C
b) 8 atm, 25°C, TBABr R
CO,

0. V. Zalomaeva,

A. M. Chibiryaeyv,

K. A. Kovalenko,

0. A. Kholdeeva,

B. S. Balzhinimaev,

V. P. Fedin, Cyclic carbonates
synthesis from epoxides and CO,
over metal-organic framework Cr-
MIL-101, J. Catal. 2013, 298, 179-
185.

OH

KoopanHaunoHHbIN
nonnmep MIL-125

Bbixog = 80-95 %
0
H,C CHs
2 / CH,
. 0

CH,
H,0
CHE\
{aales

. [, | ey MOMKET CNYXKUTb
o gl i 100% npesLWecTBeHHUKOM
MIL-125 G Wi e cenextusrocrs  BbICOKOAKTUBHOTO U
N i “’ CeNeKTUBHOTO
i 01, MO XWHOHY
& : b KaTanusatopa
s PR P
o " Ny OKMCNEHUs
20, \ 3aMelLLeHHbIX GeHO/08B
B XMHOHDbI.

H / o
OH
(H3C)C. i C(CHz)s (HsC)3C\¢/C(CH3)3

O

I. D. Ivanchikova, J. S. Lee, N. V.
Maksimchuk, A. N. Shmakov, Yu.
A. Chesalov, A. B. Ayupov, Y. K.
Hwang, C.-H. Jun, J.-S. Chang, O.
A. Kholdeeva, Highly selective
H,0,-based oxidation of
alkylphenols to p-benzoquinones
over MIL-125 metal-organic
frameworks, Eur. J. Inorg. Chem.
2014 (1), 132-139.

CoemecTHO ¢ nabopartopueit
npoo. J.S. Chang (Korea Research
Institute of Chemical Technology
(KRICT), Republic of Korea)




5. OTKpbITME BUOMMMETUUYECKOro NoBeaeHuA Kenesocogepxawmux MOK (Fe-MIL-100, MIL-101,
FeBTC) B peakuuaX OKUC/IEHUA AJIKEHOB MOJIEKYAAPHbIM KUC/IOPOA0M.

CoBmecTHO ¢ nabopaTtopueit un.-kopp. B.MN. degmHa (MHX, CO PAH)

Biomimetic behavior of Fe-MIL-100/101

For classic —
’ —00H

autoxidation: enol/enone C>_0\O.
< 2 or
Fe(BTC)/NHPI 0.1 @o.

Dhakshinamoorthy et al. Chem. Eur. J. 2011, 17, 6256

Fe-MIL-101 5.4 Fol Fe'j

> OOH

/

Fe-MIL-100 9.7 Ho@
Basolite F300 7.2

Homolytic
l, _ cleavage
+ m Fell —D
Oxygen rebound Fe OH
mechanism /K
FelV=0
Hydroxylase-like activity
Skobelev et al. J. Catal. 298 (2013) 61
Kholdeeva et al. Catal. TDdu':iy 238 (2014) 54 Tanase et al., Adv. Inorg. Chem. 58 (2006) 29

Xl EuropaCat Congress, 30 August - 4 September, 2015, Kazan, Russia 21



6. HoBble meToAbl CUHTE3a ME30MNOPUCTbIX METANN-CU/IMKATOB U UX TPUMEHEHUE B KauecTee
reTeporeHHbIX KaTaJin3aTopoB A/A NONyYEeHUA LLeHHbIX NPOAYKTOB OPraHMYEeCcKoro U TOHKOro

OpPraHN4YeCcKoro CMHTesa.

0. A. Kholdeeva, in Liquid Phase
Oxidation via Heterogeneous
Catalysis: Organic Synthesis and
Industrial Applications, eds. M.G.
Clerici and O.A. Kholdeeva, JohnWiley
& Sons, Inc., Hoboken, New Jersey,
2013, Ch. 4, p. 127-219.

0. A. Kholdeeva, Recent
developments in liquid-phase
selective oxidation using
environmentally benign oxidants and
mesoporous metal-silicates, Catal. Sci.
Technol., 2014, 4 (7), 1869—-1889.

— Ti,Si-catalyst O O
+ TBABr

p— Q)_/CeneKTmsHooTb 70%
700°C. 8 atm, 48 4 Koneepcus 92 %

ObbemHblit Bbixod 0,3 kr/n
B OTCYTCTBUE

OpraH1yYeckoro pacteopuTtens!

+'BuOCH + CO,

Pa3paboTaH skonorMyeckm 6e3onacHblii MeToA CMHTE3a OPraHNYecKmx
LUMKANYECKNX KapOOHATOB NMyTeM OKUCAUTENBHOTO KAapHOKCUANMPOBAHNA aIKEHOB
mpem-6yTUATMAPONEPOKCULOM U YINEKUC/IbIM Fa30M B MPUCYTCTBUMU
Me30MOPUCTbIX TUTAH-CUJIMKATOB B MATKUX YCIOBUAX. KaTanm3aTop MoOXKeT 6biTb
MCMO/1Ib30BaH NOBTOPHO 63 NoTepu KaTaNUTUYECKUX CBOMCTB.

N.V. Maksimchuk, I.D. lvanchikova, A.
B. Ayupov, O.A. Kholdeeva, One-step
solvent-free synthesis of cyclic
carbonates by oxidative carboxylation
of styrenes over a recyclable Ti-
containing catalyst, Applied Catalysis
B: Environmental 2016, 181, 363—370.




CUHTE3 ME30MOPUCTBIX HUOBUN-CUMMKATOB METOAOM CaMOOPraHN3aLnm
Me30das Npu McnapeHur HepPTHOro PacTBOPUTENS

Nb(QEt)s nnmn

C,H;OH ‘0543 Br NH4[NbO(CZO4)2(HZO)2] DR UV-vis
e . oto 220 HM: U30IMPOBaHHBI Nb(V)

HSCMCHQ 5 230-270 nm:

t 4 an(onuro)MepHole
j sl 1{ yacTuubl Nb(V)
A |
—] A

— Wcnapexune 1
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L@

T KOMH.
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Nb-MMM-E
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Vnop 0.56 — 0.57 em3/r
Dyop 2.8 HM

WS
s

O6pasoBaHue Mesodas @n ® S
s ‘l (\DOKE)%DOC;

I. D. Ivanchikova,

N.V. Maksimchuk,

I. Y. Skobelev,

0. A. Kholdeeva, Mesoporous
niobium-silicates prepared by
evaporation-induced self-
assembly as catalysts for
selective oxidations with
aqueous H,0,, J. Catal., 2015,
332, 138-148.

8 World Congress on Oxidation
Catalysis, 8WCOC, Krakow,
2017, key-note lecture

MexaHuam aktusauum H,O, Ha Nb LeHTpax

HO )
H20z2 OOH

H202 '\ O T
OH . ~ar v
0 N OSSN
o’ /_\ - N "
\ o W
, \ OS PP Yy o
N& Si(Nb) MeCN ——— Nb~ O Si(Nb)
- N J\ 7~ N
HOO \NH 3NEKTPOH-

nedrumnTHanA
-CH3C(O)NHz Cc=C

3NeKTpOoH-
ofBoraleHHas
Cc=C

3NoKcKug  3MoKcua=

I.D. Ivanchikova,

I. Y. Skobelev,

N. V. Maksimchuk,

E. A. Paukshtis,

M. V. Shashkov,

0. A. Kholdeeva, Toward
understanding the unusual
reactivity of Nb-containing
catalysts in epoxidation of C=C
bonds with hydrogen
peroxide. J. Catal. 2017, 356C,
85-99.




7. UccnepoBaHne MeXaHM3MOB aKTUBaLMUM NepPoKCcUaa BOAOPOAa U OKUC/IUTENIbHOTO KaTannsa ¢

nucnosb3oBaHuem nosimokcometannartos (MOM) B KauecTBe MONIEKYNAPHbIX MOAEeNEN.

MonnoKkcomeTannaT CTPYKTypbI
[Ti5(OH)5AsyW190g7(H0)18"
ob1aaaeT yHUKanbHOM

CNoCcoObHOCTLIO aKTUBUPOBATb
H,0, no retepoautnyeckomy

MexaHM3My, 4To 06yCN0BNEHO
HeobblYHOW KoopAuHaumen (K.u.
5) TUTaHa B 4@aHHOM NOJIMAHUOHE.

0. A. Kholdeeva, Hydrogen
peroxide activation over Ti(IV):
What have we learned from
studies on Ti-containing
polyoxometalates, Eur. J. Inorg.
Chem., 2013, 1595-1605.

0. A. Kholdeeva, B.G. Donoeva, CosmectHo ¢ npod. U. Kortz

T. A. Trubitsina, G. Al-Kadamany, U. (Jacobs International University,
Kortz, Unique Catalytic Performance | Bremen), a Takxe npod. J.M.

of the Polyoxometalate Poblet u J.J. Carbd (Universitat
[Tiz(OH)2A52W19067(H20)]8': The Role | Rovirai Virgili, Tarragona)

of 5-Coordinated Titanium in H,0,
Activation, Eur. J. Inorg. Chem. 2009,

PaboTa 6blna nogaepraHa
COBMECTHbIM FpaHTOM PODU 1
5134-5141. DFG (09-03-91333-HHWO_a)

F. Hussain, B. S. Bassil, U. Kortz, O.
A. Kholdeeva, M. N. Timofeeva, P.
de Oliveira, B. Keita and L. Nadjo,
Di-Titanium Containing 19-
Tungstodiarsenate(lll)
[Tiz(OH)zASZWwOm(Hzo)]g-i
Synthesis, Structure,
Electrochemistry and Oxidation
Catalysis, Chemistry A European
Journal, 2007, 13, 4733-4742.

N. S. Antonova, J. J. Carbé, U. Kortz,
0. Kholdeeva, J. M. Poblet,
Mechanistic insights into the alkene
epoxidation with H,0, by Ti- and
other TM-containing
polyoxometalates: role of the metal
nature and coordination
environment, J. Am. Chem. Soc.,
2010, 132, 7488-7497.

B. G. Donoeva, T. A. Trubitsina,

N. S. Antonova, J. J. Carbd,

J. M. Poblet, G. Al Kadamany,

U. Kortz, O. A. Kholdeeva,
Epoxidation of alkenes with H,0,
catalyzed by di-titanium-containing
19-tungstodiarsenate(lll):
experimental and theoretical
studies, Eur. J. Inorg. Chem. 2010,
5312-5317.

MexaHu3M peakuuu 3NOKCUAUPOBAaHUA ankeHoB
nepokcugom Bogopopna Ha Ti(lV)
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P. Jiménez-Lozano, I. D. lvanchikova, O.
A. Kholdeeva, J. M. Poblet, and

J. J. Carbo, Alkene oxidation by Ti-
containing polyoxometalates.
Unambiguous characterization of the
role of protonation state. Chem.
Commun. 2012, 48, 9266-9268.

CoBmecTHO c npod. J.M. Poblet n J.J.
Carbé (Universitat Rovira i Virgili,
Tarragona)




PhS(O)Me + H,0
AGcalc. = +29.4 kcal-mol™”
-2 H0 PhSMe + H,0,

AG#calc. = +22.9 kcalmol!
AGFexper. = +19.0 kcal-mol™

PhS(O)Me + H,0

I.Y. Skobelev, O. V. Zalomaeva,

O.A. Kholdeeva, J. M. Poblet, J. J. Carbd,
Mechanism of thioether oxidation over
di- and tetrametic Ti centers: Kinetic and
DFT studies based on model Ti-
containing polyoxometalates. Chem. Eur.
J., 2015, 21, 14496 —14506.

+22.4

P. Jiménez-Lozano, I. Y. Skobelev,

0. A. Kholdeeva, J. M. Poblet,

J. J. Carbo, Alkene epoxidation catalyzed
by Ti-containing polyoxometalates:
Unprecedented B-oxygen transfer
mechanism, Inorg. Chem., 2016, 55 (12),
6080-6084.

C NOMOLLbI0 KUHETHYECKUX, CneKkTpockonudeckux (1P u >V AMP) u TeopeTtuueckux (DFT) meTonos
M3y4eH MexaH13M PeaKLMU MMAPOKUCAMPOBAHUN apOMAaTHYECKOro AAPA aNKWA6EH30/108 NePOKCMAOM
BOA0PO/A B NPUCYTCTBAM AMBaHAAMM-3aMELLLEHHOTO NONMOKCOBONbPPaMaTa CTPYKTYpPbI y-KerrmHa
(BuyN),[y-PW,,0,5V,(p-0)(n-OH)] 1 ycTaHOBAEHBI NPUYUHBI HEOBBLIYHOM PErNOCENEKTUBHOCTH,
Habnogaemolt 8 3Tol peakumu. MokasaHo, YTO TMAPOKCUIMPOBAHWE NCEBAOKYMOANA, NPUBOASALLEE K
npeumylLecTBeHHOMY 06pasoBaHuio 2,4,5-TpuMeTMGEHONa, NPOTEKAET N0 MEXaHM3MY
3INEKTPOGUABHOIO NEePEHOCa AaTOMA KUCAOPOAa € nepokcokomnaerca (BuyN);ly-PW, 0.,V (1-n2n?0,)]
Ha apomatuueckoe apo. CTepuyeckiii GakTop onpefenner pernoceneKTMBHOCTb.

Selectivity of aromatic
peroxo oxidation > 98%
+H,0, S

<0.15

LY. Skobelev, V.Yu. Evtushok, O.A. Kholdeeva, N.V. Maksimchuk, R.I. Maksimovskaya, J.M. Ricart, J.M. Poblet,
J.J. Carbo, ACS Catal., 2017, 7, 8514-8523.

>
-H,0 " . Ki) OH
‘ + +
selective HO
7 : 1 :

Universitat Rovira i Virgili, Tarragona




8. Pa3paboTKka 3a¢ppeKTUBHbIX cnocob6os ummobununsauum nonmokcomerannaros (MOM) u
npumeHeHMe UMMOo6uan3oBaHHbIX MOM B npoueccax cCeNeKTUBHOTO }KUAKOPA3HOro OKUCNEHUA.

O630pHbIEe paboThbI:

O.A. Kholdeeva, N.V. Maksimchuk, G.M. Maksimov, Polyoxometalate-Based Heterogeneous Catalysts for Liquid Phase
Selective Oxidations: Comparison of Different Strategies, Catal. Today, 2010, 157, 107-113.

N. V. Maksimchuk, O. A. Kholdeeva, K. A. Kovalenko, V. P. Fedin, MIL-101 Supported Polyoxometalates: Synthesis,
Characterization and Catalytic Applications in Selective Liquid-Phase Oxidation, Israel J. Chem. 2011, 2, 281-289.

C. L. Hill, O. A. Kholdeeva, in Liquid Phase Oxidation via Heterogeneous Catalysis: Organic Synthesis and Industrial
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Pa3spaboTKa BblcOKO3pPEKTUBHOIO reTeEPOreHHoro
KaTanuM3aTtopa ANA No/yYyeHUA 3aMeLLL,eHHbIX XMHOHOB

CoBMmecTHO ¢ rpynnoi 4.x.H. Nogvayesoi O.10. pazpaboTaH meTog MMMOBMAM3aLMK NOIMOKCOMETANNATOB Ha
asoTcoAepKallmX YrnepoAHbiXx HaHoTpy6Kax (N-YHT). NpucyTcTBMe a30Ta NO3BONAET OCYLLECTBAATL
MOJIEKYNIAPHOE pacnpeneNeHne KNacTepa Ha NOBEPXHOCTHU YIEPOAHOTO MaTeEPKMana U ero NpoYHoe
ceAsbisaHue. Katanusatop [y-PW, O .V (u-0)(u-OH)I/N-YHT nossonsaeT ocyllecTsnaTe MHOTOKpaTHOE
BbICOKOCENEKTUBHOE MpeBpaLleHue anknadeHoN 0B B HBEH30XMHOHbI C MCNO/Ib30BaHWEM MEPOKCKHAA BOAOPOAA
B Ka4YeCcTBe «3e/1eHOro» OKMCAUTENA. TPMMETWA-N-BEH30XMHOH (NpeaWwecTBEHHWK BUTaMKUHa E) nonyyeH ¢ 99%
BbiXxoA0M 1 80% 3bdeKTUBHOCTBIO Ucnonb3osaHuAa H,0,. KaTanusatop obnafaaet 6ecnpelieeHTHO BbICOKON
aKkTuBHoCTe (TOF 500 41) u nponssogutencHocTelo (450 r atul),
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