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Currently, there is a tendency to move from
single-component catalysts of simple composition
to complex multi-component and multifunctional,
such as complex-based catalysts. It was noted that
the catalytic activity of the complex compound with
the metal increases precisely with the chelate struc-
ture of the complex.

One of the known applications of copper com-
plexes relates to their use as catalysts in various oxi-
dation reactions, while cyclohexane oxidation is an
important and widely studied catalytic conversion,
which is carried out by industrial chemical process-
es, but with low conversions and low selectivity,
therefore it is of great practical interest to develop
more effective, as well as easily synthesized, reus-
able and environmentally friendly catalyst for this
oxidation process.
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The selective oxidation of alcohols to the corre-
sponding aldehydes or ketones is another fundamen-
tal transformation in both laboratory and industrial
syntheses, often used, for example, for the prepara-
tion of pharmaceuticals, flavors and fragrances. In
this case, the development of new catalytic oxidation
systems with high selectivity using cheap and envi-
ronmentally friendly oxidizing agents (for example,
molecular oxygen) is also very attractive.

The synthesis of new heteroligand water-soluble
homogeneous copper (II) -based catalysts with N,O-
containing ligands is promising for sterecospecific
C-H functionalization in an aqueous medium. Such
catalysts can be successfully used in the synthesis of
multifunctional compounds that are of interest in the
molecular design of heterocyclic systems.
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Scheme 1 3-(2-Hydroxy-4-carboxyphenylhydrazone)pentane-2.4-dione
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Pic. 1. ORTEP diagrams of complex 2 (a) with the atom numbering scheme and showing the interactions of hydrogen
bonds, and (b) showing the bonding of neighboring molecules through intermolecular contact interactions of CuO,
generating octahedral binuclear aggregates. Ellipsoids are drawn with probability
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Pic. 2. Scheme ORTEP complex 3 with atomic numbering
scheme and showing the interaction of hydrogen bonds.
Ellipsoids are drawn with a 50 % probability

It was found that 3-(2-hydroxy-4-carboxyphe-
nylhydrazone) pentane-2,4-dione has a good syn-
thetic potential for complexation with copper (1),

acting as a suitable ligand to create water-soluble
complexes 2 and 3.

Complexes 2 and 3 act as catalyst precursors
for acid-free peroxidative oxidation of cyclohexane
to a mixture of cyclohexyl hydroperoxide (primary
product), cyclohexanol and cyclohexanone (mass
and yields up to 163 and 14.4 %, respectively), as
well as for selective aerobic oxidation of benzyl
alcohols to benzaldehydes in aqueous solution un-
der mild conditions (mass and yields up to 390 and
94 %, respectively). In alkane oxidations 2 and 3,
apparently, behave as «dual role catalysts» that
combine an active metal center and an acid promot-
er group in one molecule.
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B xome pas3BuTHS COBpPEMEHHOro OOIIECTBa,
COBEPIICHCTBOBAHNS  NPOM3BOAUTEIBHBIX  CHII
1 TIPOM3BOJACTBEHHBIX OTHOIICHUH, MPOUCXOIUIO
U TIPOMICXOIUT HAKOIIJICHHE OTXOJI0B NMPOM3BOJICTBA
U TOTpeOJieHns] Ha ypOaHM3MPOBAHHBIX TEPPUTO-
pUSX ¥ DpUJIETaoIUX K HUM MecTHOCTsX. Llenbto
WCCIIEIOBaHUS SIBUJIOCH MCCIIEIOBAHHUE TPOOIEMBI
3arpsI3HEHUS] OKPY)KAIOIIEH Cpesbl X035HCTBEHHO-
OBITOBBIMU OTXOJAMHU M CIIOCOOOB X YTHIU3ALUU
B COBpPEMEHHOM ropoje. B xone nposeneHHoil pa-
0OTBI oOlpeziesieHa CTPYKTypa OTXOJ0B ropoja, oc-
HOBHBIE MECTa UX KOHIIEHTPALUU.

B mHacrosmee BpeMsi BO MHOTHX CTpaHax
MIPUMEHEHHE HOBEHIINX TEXHOJOTHH W TIpamoT-
Hasl 3aKOHOZaTeNbHasi 0a3a co3/1anu yCIOBHUS UL
nepepabotku He MeHee 90 % Bcex 0Opa3yIonIuXcs
otx0710B. Ho, oiHako, 3TO He OTHOCHUTCA K CTpaHaM
CHI, Bxmrouas Poccuro u Haily cTpaHy, B KOTOPBIX
ocHoBHas 4acTb ThO U MPOU3BOJCTBEHHBIX OTXO-
JIOB CKJIQJIMPYIOTCSl HA TIOJUTOHAX, CHEIHAlIbHbBIX

XpaHWINIIAX, MHOTOYUCIICHHBIX CBajkax. Hampwu-
Mep, B Poccun Tonpko Ha monuronax ThO Hako-
nwiock ceimie 100 mapa. ToHH orxonos, B Ka-
3axctane okosio 100 muH. ToHH. Ecniu B Poccun Ha
MIOJIMTOHBI HANPABJISIOTCS 0KOJIO0 85 % 0TX010B, TO
B Kasaxcrane ckimaaupyroTcs Ha TIONATOHAX M He-
CaHKIIMOHUPOBAHHBIX cBalkax 96-97% ot Bcero
o0Brema oOpasyromuxcst oTxonoB. Exxeromno B Poc-
CHH KOJIMYECTBO MyCOPa YBEIUUNBACTCS TPUOIU3H-
TenbHO Ha 40 MutH. ToHH, B Ka3zaxcrane Ha 5-6 MJIH.
ToHH. Bropnunyro nepepadorky mo 2015 1. mpoxo-
HIIH 0K0J10 5 % oTrxonoB. B mociiennne 5 net 00b-
eMBI TIepepadbaThIBAEMBIX OTXOJ0B TOBBICHIIOCH JI0
8-10%][1-3]. Ha puc. 1 otobpaxkena uHpopMams
B paspese peruoHoB PK mo o0bemam 00pa3oBaHus
TBO 3a 2017-2018 romel, MO NPOIEHTY OXBaTa Ha-
ceneHus yciyramu BeiBo3a ThO u cpennemy tapu-
¢y Ha yciryru cbopa u BeiBoza THO[4].

CoracHO CTaTHCTUYECKUM JAAHHBIM, B HaIIeH
pecyOnrKe HaKOTUIEHO OKOJIO 22 MJIpJ. TOHH OT-
xomoB. Exeromno Kasaxcrane oOpasyercsi OKoJIO
400 MWIIMOHOB TOHH IMPOMBIIUIEHHBIX OTXOJIOB.
Kpome »5TOro 00BEM paJMOAKTHBHBIX OTXOIOB
YpaHOZOOBIBAIOIINX, TOPHOPYIHBIX M Tepepada-
THIBAIOUIUX NPEANPUATHH, a TaKkKe NPEeAIpUATUH,
HCTIONB3YIOMHNX PATUON30TONHYIO MIPOTYKIIHIO, CO-
crapisieT cBbime 237 miH. ToHH. OCHOBHON 00B-
€M TBEP/BIX TOKCUYHBIX MPOMBIILICHHBIX OTXOIOB
COCPEOTOYEH Ha MPENNpPUATUSIX LIBETHOM MeTal-
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