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ACADEMICIAN N. N. VOROZHTSOYV SCIENTIFIC HERITAGE AT
THE CONTEMPORARY DEVELOPMENT STAGE OF RESERACHES
OF NOVOSIBIRSK ORGANIC CHEMISTRY INSTITUTE OF
SIBERIAN BRANCH OF RAS

I.A. Grigor’ev
Novosibirsk Institute of Organic Chemistry , Russian Academy of Science 630090,
Novosibirsk,
Ac. Lavrentiev av. 9 E-mail: grig@nioch.nsc.ru

The work of Academician N. N. Vorozhtsov has its deserved place in the history of
Russian science. It had adsorb in itself all the greatness of Russian organic chemistry
traditions and enriched it with discovery and development of new research fields. Scientific
interests of Academician N. N. Vorozhtsov realized in his work heritage became that “seed”
from which all the directions of reseraches of a school created by him had grown and gained
their development in Novosibirsk Organic Chemistry Insitute of Siberian Branch fo RAS.

Aromatic nucleophilic substuituion had been of N. N. Vorozhtsov’s great interest of
during all his life as one of the main ways of moving from base arenes to their functional
derivatives. The results obtained at that were of fundamental significance for forming of up-
to-date views on mechanism of metal complex catalysis at aromatic nucleophilic substitution.
The system of patterns of relationship, discovered by N. N. Vorozhtsov and his co-workers
during studying of aromatic nucleophilic substituion reations and experimental approaches
worked at that created a powerful potential for fluoroaromatic copounds break-through into
chemistry.

The brightest period of scientific work of N. N. Vorozhtsov is an extensive research cycle
in the field of fluoroaromatic compounds carried out together with his students. Due to it N.
N. Vorozhtsov had become a part of the history of science as a founder of this scientific
direction in our country.

Realizing the importance of isomerization of aromatic compounds, giving the
opportunities of transfer from isomers initially formed in the reactions of electrophilic
substitution to less available N. N. Vorozhtsov had carried out a thorough study of the
processes of organic compounds isomerization. The works of N. N. Vorozhtsov and his co-
workers regarding the isomerization of aromatic compounds were devoted to finding the
main patterns of relationship of passing and of a delicate mechanism of the substituent
migration process. They had consisted one of the main directions in his work.

One of the side effects obtained together with V. A. Koptug became a starting point for
development of the scientific direction, connected with the synthesis based on a-
hydroxylaminoxymes derivatives of imidacol ans stable nitroxyl radicals.

On the assumption of the fact that the flora of Siberia is the richest source for biologically
active compounds N. N. Vorozhtsov laid the foundations for the powerful development of
direction regarding dendrochemistry and chemistry of biologically active compounds for the
further coming years.
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FLUOROAROMATIC CHEMISTRY AND MICROREACTORS

R.D. Chambers

Department of Chemistry, University of Durham, South Road, Durham,DHI 3LE, U.K.
E-mail: R.D.Chambers@Durham.ac.uk

Foundations for the synthesis of highly fluorinated aromatic compounds were laid many
years ago by the pioneering work of Professor N.N. Vorozhtsov and his group who
developed a highly successful synthesis of hexafluorobenzene, by heating hexachlorobenzene
with potassium fluoride at high temperature, in the absence of a solvent." This development
had a considerable influence on our own work which includes a continuing interest in the
synthesis and chemistry of highly fluorinated N-heterocyclic aromatic compounds.”
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Synthesis of partly fluorinated aromatic compounds continues to be an important topic.
Direct selective fluorination by replacement of hydrogen by fluorine is an attractive approach
because, in principle, it is an environmentally friendly process with recovery of hydrogen
fluoride, the by-product, being possible.

The design of microreactors® and their application to this and other problems will be
outlined.

Electrolysis

RH +F, ———>» RF + HF

[1] N.N.Vorozhtsov, V.E.Platonov, and G.G. Yakobson, Bull. Acad. Sci., U.S.S.R, 1963.

[2] R.D.Chambers, ‘Fluorine in Organic Chemistry’, Blackwell, 2004.

[3] R.D.Chambers and R.C.H.Spink, J.Chem.Soc.,Chem.Commun., 1999, 883; R.D.Chambers, D.Holling,
R.C.H.Spink, and G.Sandford, Lab on a Chip, 2001, 1, 132.
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FLUORINE CONTAINING HETEROCYCLES:
SYNTHESIS, STRUCTURE PARTICULARITIES,CHARACTERISTICS

V.N. Charushin, V.I. Saloutin (Ekaterinburg, Russia)

E-mail: charushin@ios.uran.ru

Fluorine containing heterocycles practically can’t be find in a wild nature, but for more 50
years of history of fluorine chemistry development they had become such a significant class
of compounds, that it would be difficult to imagine a contemporary arsenal of medicines
without them.

In the report the synthesis methods, structure particularies and properties of a wide range
of nitrogen-, sulphur- and oxygen containg heterocyles (pyridines, pyridazines, pyrimidines,
pyriazines and triazines, furanes, pyrrols, thiazoles, thia- and oxazines, dioxines, thiadiazines
etc.) are being considered and also their benzene analogues (quilnoline and isoquinoline,
acridines, quinazolines, quinoxalines and 1,24-benzotriazines, benzoxazines, benzoxadiazines
and benzothiadiazines, indoles, benzimidazoles, furazanes and benztriazoles, chromones and
cumarines etc.) carring one, two or three or more fluorine atoms are discussed here too. The
information on X-ray analysis and spectral methods (IR, 'H, °C u ""F SIMP) are being
discussed as well, they refer to the particularities of the structure of fluorine containing azoles
and azines and their oxa-,thia- and benzene analogues. We also consider here the movability
of fluorine atoms in the systems under consideration and also the influence of fluorine atoms
on the reactivity, complexing and other properties of fluorine containing heterocycles.

The work had been accomplished under the financial support of the state support
programme for the leading scientific schools (grant #Ne 9178.2006.3).
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NEW FLUOROALKYLATION METHODS

G. K. Surya Prakash

Donald P. and Katherine B. Loker Hydrocarbon Research Institute and Department of
Chemistry, University of Southern California, Los Angeles, CA 90089-1661, USA
E-mail: gprakash@usc.edu

The development of methods for the efficient synthesis of fluorinated molecules is
blooming because of fluorine’s ability (high electronegativity and its relatively close size to
hydrogen) to exert special properties on organic molecules. Last decades have also witnessed
the profound use of fluorinated compounds in material science, agrochemistry and
pharmaceutical industry. Although methods for selective mono and perfluorinations are well
developed, similar approaches were not compatible for preparation of the corresponding
trifluoromethylated compounds. We have discovered that trimethylsilyltrifluoromethane,
TMSCF;, as an efficient trifluoromethylating agent for a variety of electrophiles under
catalytic and autocatalytic conditions (using nucleophiles). Recent studies in this area will be

elaborated.
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Furthermore, our recent studies in the area of fluoroalkylations include not only silicon-
based compounds but also sulfur containing reagents.
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VINYL FLUORIDES IN SYNTHESIS
Giinter Haufe

Organisch-Chemisches Institut, Universitdt Miinster, Corrensstr. 40, D-48149 Miinster,
Germany, E-mail: haufe@uni-muenster.de

One of the simplest ways to synthesize the title compounds is bromo-fluorination of
alkenes and subsequent HBr elimination from the thus-formed vicinal bromofluoroalkanes.

Simple vinyl fluorides have been shown to be more electron rich compared to the
corresponding non-fluorinated alkenes. Consequently, these compounds are less reactive
dienophiles in Diels-Alder reactions. On the other hand, fluoroalkenes are more reactive in
electrophilic reactions such as carbene additions.

2-Fluoroalkenes will be shown to be excellent building blocks toward fluorinated
cyclopropanes. Two methods for enantioselective cyclopropanation of vinyl fluorides, i.e.
copper-catalyzed reaction with diazoacetates and rhodium-catalyzed reactions with
diazomalonates and phenyldiazoacetates will be discussed and its applications in synthesis of
biologically relevant compounds or materials will be illustrated.

E CO,Me 1 mol% R COzMe
: l Rh2(DOSP
X COzMe
pentane
-78°C, 5d

91 % (1IR,2R)-5a 75:25 (1R,2S)-6a
>99 % ee >99 % ee

Moreover, a vinylic fluorine substituent activates also the neighboring position for allylic
hydroxylation using a modified Sharpless procedure. The thus formed 2-fluoroallylic alcohols
on different ways provide O-substituted esters, which in the presence of bases undergo
Ireland-Claisen rearrangements to yield 4-fluoroalk-4-enoic acids bearing substituents in the
2-position. Chirality transfer from the 3-position of the allylic system to the 2-position of the
substituted carboxylic acid is observed after lipase-catalyzed (Candida antarctica lipase-B)
kinetic resolution of the allylic alcohols and subsequent [3,3]-sigmatropic rearrangement of
fluoroallylic propionates and glycinates.

Finally, a,B-dienes bearing one vinylic fluorine and a hetero function (N or O) in the
chain will be demonstrated to be versatile starting materials to synthesize lactams or lactones,
respectively, containing a fluorovinyl moiety.
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PERFLUORINATED MERCURIAL ANTIKRAUNS, COMPLEXING
PROPERTIES, APPLICATION FOR ORGANIC SYNTHESIS AND

CATALYSIS
V.B. Shur, I.A. Tikhonova, K.I. Tugashov
A.N.Nesmeyanov Institute of Organoelement Compounds Russian Academy of Sciences,
Vavilova str. 28, 119991, Moscow, Russia E-mail: vbshur@ineos.ac.ru

The report is devoted to coordination and catalytic chemistry of perfluorinated
polymercuramacrocycles, which are a new type of reagents having prospects for the fields of
molecular scattering ionic transportation and catalysis. These unique compounds contain
several Lewis acidic centers in macrocyclic chain and therfore may be considered as
distinctive antipodes of kraun-ethers and their thia- and aza- analogues.

In the first part fo the report the information on complexng properties of perfluorinated
polymercuramacrocycles namely cyclic trimeric perfluor-o-phenylenemercury (o-C¢FsHg)s
(1) and cyclic pentameric perfluoroisopropylidenmercury [(CF3),CHg]s (2), containing three
and five mercury atoms in flat nine and ten-term cycles respectively will be presented. It was
determined, that the reactions of these macrocycles with different anions (Cl, Br, I, SCN",
NO;, SO4~, BHy, BF4, xno30-[BioHi0]*, [Fe(CN)(,]} and others.) and neutral Lewis bases
(nitriles, thiakrauns, ferrocene, azylene, fulvene and others) result in forming of unusual
complexes, in which main Lewis particle is cooperatively coordinated by all Lewis acidic
centres of antikraun. That wonderful peculiar feature of perfluorinated
polymercuramacrocycles reminds the behaviour of kraun-ethers and their analogues in the
binding of cations and metalls.
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In the second part of the report you will learn about the results, obtained at using the
mentioned above mercirial antikrauns for the inter-phase catalysis of electrophilic reactions
such as azo coupling, chloromethylation, aromatic nitration using diluted nitric acid, nitration
using nitrous acid etc. It was proved, that in the most of cases the addition of macrocycle led
to sharp increase of the process velocity/rapidity and to initial substrate quantitive conversion
into the end products. Also the data regarding the acceleration of Dilse-Alder’s reaction and
the inter-phase transfer of proton by mercurial antikrauns and their application to shift the
keto-enol balances.

The work had been accomplished due to the financial support of the Russian Fund of
Fundamental Researches (project # 05-03-32891) and of the Russian Science Assistance Fund
(K.W.T.).
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CHEMISTRY AND BIOLOGY OF ANTIBACTERIAL GLYCOPEPTIDE
ANTIBIOTICS
M.N. Preobrazhenskaya (Moscow, Russia).
E-mail: mnp@space.ru

Glycopeptide antibiotics (Vancomycin and others.) are important chemotherapeutical
medicals, which are used for treatment of dangerous bacterial infections caused by gram-
positive bacteria. Studying of hydrophobic derivatives of these antibiotics resulted in
discovering of the compunds active towards vancomycin-resistant staphylococcus and
enterococcus.The derivatives of glycopeptides active towards vancomycin-resistant pathogens
and possessing better pharmokinetic properties than vancomycin were obtained. The
antibacterial, cytotoxic and antiviral properties of more than 500 derivatives of natural
glycopeptides antibiotics and their aglycones and compounds with damaged peptides were
obtained and studied. The medicals which are highly effective in vivo for infections caused by
polyresitstant strains of enterococcus, staphylococcus and anthrax (Bacillus anthracis) were
selected. The mechanism of action of hydrophobic derivatives of glycopeptides was studied
as well.

The directions of selective modification of eremomycin antibiotic are as follows::

1. Alkylation or acylation of amino-groups
AL 2.Carboxy1i§: group esterification
° a 3. Carboxylic group amidation
4. Aminomethylation
5. Degradation of antibiotic or aglycon
cHy 1 6. Selective asparaginamide hydrolysis
> 7.0-glycoside hydrolysis

1 HO,
\, %/ OH, oH Eremomycin antibiotic modification
O,

It was found (During joint studies with Prof. Balsarini in the Pera Institute of Catholic
University of Leven, Belgium), that some derivatives of semi-synthetic antibiotics and of their
aglycones are active towards HIV at low millimolar inhibitory concentrations (ICso~ 1 — 3
uM). Antibiotics derivatives supress effectively the resistant lines of HIV-1  virus.
Preliminary investigations showed, that the derivatives of antibiotics prevent the virus from
entering the cell.

Some of the new derivatives are active towards shell viruses like HSV, VZV, CMV, and
also coronavirus of SARS. The strict correlation between the inhibiting potential of
compounds studied towards different viruses had not been noticed, but HIV is the most
sensitive one.
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THE SYNTHETIC TRANSFORMATIONS OF HIGHER TERPENOIDS AND
ALKALOIDS AS A SCIENCE BASE FOR THE DEVELOPMENT OF MEDICINAL
PREPARATIONS
G. A. Tolstikov

Novosibirsk Institute of Organic Chemistry , Russian Academy of Science 630090,
Novosibirsk,Ac. Lavrentiev av. 9
E-mail: gtolstik@nioch.nsc.ru

Synthetical transformations of natural compounds had become one of the leading
directions of medical chemistry since the middle of the last century. Nowdays the medicines
obtained on the base of modificants of natural metabolites posess the leading place by the
volume of sales.

The main goal of our researches devoted to the chemistry and pharmacology of
phetogenous highest terpenoids and alkaloids is creating of scientific basis and commercial
production technologies for medicines based on local vegatable raw materials. The goals of
the fundamental plan are:

e The development of methods of selective transformations of polyfunctional
compounds;

e Synthesis of new structural types;

e The nature of pharmacological influence of modificants of vegetable matabolites.

As a result of the research of one of the most available biologically active metabolites of
the local flora - glycyrrhizic acid- for the first time the common approaches and methods of
modification of glycosides were develkoped. Perspective antiviral (inhibitors of reproduction
of HIV, of viral hepatitis type B, C, of herpesvirus, of Marburg, of atypical pneumonia),
immunostimulating, hepatoprotective, antiphilogistic and other valued agents were disclosed.
In the field of chemistry and pharmacology of triterpenoids of a lupan row the original results
were obtained, they allowed to present for pre-clinical reseraches high effective anti HIV
agents, correctors of cytostatic agents, antoulcer agents.

Based on the materials of the levopimaric and lambertian acids diterpenoids study the
new conception of reactions of diene and retrodiene synthesis was advanced. New ways of
synthesis of alkaloid like structures based on diterpenoids of abietanic and labdanic row were
suggested. For the first time the programe regarding studying the transformations of
diterpenic alkaloids was carried out. The prospective of metal-complex catalysis methods was
demonstrated as well. The new antiarrythmic agents were offered for pre-clinic aprobation.
High active tumor cells apoptosis inductors were revealed.

10
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PHYTOECDYSTEROIDS SERRATULA CORONATA: ISOLATIONS,
IDENTIFICATION, TRANSFORMATIONS

V.N. Odinokov

Russian Academy of Sciencies Petrochemistry and Catalysis Institute
450075, Ufa City, prospect Octiabria, 141
E-mail: ink@anrb.ru

Found in 1954 firstly in the bodies of insects as hormones of ecdysis, metamorphosis and
diapause, ecdysteroids were identified after 12 years period in a number of plants, at that in a
significantly higher concentrations. The originality of phytoecdysterroids structure as
polyhydroxylated sterines and their harmlesness for mammalians and human opened the
prospects for using the present class of natural compounds or their structureous analogues for
medicine and agriculture.

About 200 different phytoecdysteroids are isolated and identified out of different kinds of
plants. Serratula coronata L., which grows in the South Ural region has one of the richest sets
of phytoecdysteroids. A high-performance method for isolating of phytoecdysteroids out of
this plant was developed by our specialists. 18 phytoecdysteroids were isolated, identified and
described as a result of that. The six out of them were isolated for the first time out of S.
coronata, and 4 of them proved to be new phytoecdysteroids.

For the most reperesentative S. coronata phytoecdysteroid — 20-hydroxyecdyzone the
transformations were accomplished, mostly the ones of the non-traditional character. As a
resut the synthesis of a number of phyto-and zooecdysteroids of a low abundance in nature,
fluorine containing analogues were developed and the analogues of ecdysteroids of a
fundamentaly new structure were synthesized.

11
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ATTEMPTED SYNTHESIS OF 16,16,16,17,17,17-
HEXAFLUORORETINAL VIA 7,7,7,8,8,8-HEXAFLUORO--
CYCLOCITRAL

Alois Haas

Ruhr-Universitdt Bochum, Fakultdt fiir Chemie der Universitdt, D-44780, Germany,
E-mail: alois.haas@web.de

Starting from hexafluoroacetone an improved and more efficient synthesis for 7,7,7,8,8,8-
hexafluoro-B-cyclocitral and new strategies for the preparation of 16,16,16,17,17,17-
hexafluororetinal are described and discussed. The reactivity of the aldehyde function
especially in 1,1-bis(trifluoromethyl)-5-methyl-6-formylcyclohex-3-ene, which is easy of
access, was investigated.

12
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THE CHEMISTRY OF PHATHALOCYANINES AS A BASE FOR

CREATION OF FUNCTIONAL MATERIALS
G.N. Vorozhtsov, O.L. Kaliya, E.A. Lukyanets
State Federal Unitary Enterprise State Scientific Centre “NIOPIK”
123995, Moscow
E-mail: jerrik@rol.ru

The main results obtained recently by the team of the Institute co-workers under the
guidance of the authors in the field of organic and physical and organic chemistry of
phthalocyanines and their analogues and also the review of new materials and technologies,
which we managed to create on the base of these studies are presented in this report.

We have considred here in details:

1. The use of phthalocyanines as catalysts of ecologically pure homogeneous oxidation
processes of organic subsrates using oxygen, peroxides and peracides, substituting the
technologies, exploiting the compounds of heavy metals as oxidizers. Pilot and small branch
production of chemicals.

2. The development and implementation of chemicals based on phthalocyanines for
fluorescent diagnostics and photodynamic therapy of cancer and of some non-oncological
diseases into the general practice. Pre-clilinical and clinical results.

3. The development of new approach for the cancer treatment — the so called catalytic
therapy applying phthalocyanines as catalysts of oxidation reaction of ascorbic acid using
oxygen, during which cytotoxic radicals are formed. Preclinical and clinical results.

4. Application of PcM as photosensitizer for photodynamic decontamination of drinking
water, capable to replace initial chlorination for traditional purification technology. The
results of pilot tests at water station.

5. The development and serial production of phthalocyanines as catalysts for oxidation of
hydrogen sulphide and mercaptans for air purification, water treatment, sweetening of carbons
and obtaining of important for practice disulphides.

6. Creating of system fungicides for growing and storing of potatoes based on
phthalocianines. Experimental reseraching and field tests.

13
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BIOLOGICALLY ACTIVE COMPOUNDS FROM THE PLANTS OF GEORGIAN
FLORA
E.P. Kemertelidze
(Thbilisi, Georgia)

E-mail: pharmhem@yandex.ru

The multiform flora of Georgia is a rich source for biologically active compounds, that
can be used for medicinal purposes.

About one thousand plants were studied in regards with containing of such chemical
classes as cardial glycoside of cardenolyde and buffadienolyde groups, steroid and
triterpenoic saponins, lipids, flavonoids, toluyenes, coumarins, tannins, anthraquinones.
Several hundreds of individual compounds were isolated and described among them there are
plenty new. The structures of isolated compounds were definied by state-of-the-art analytical
methods.

The results of studying of the following plants biologically active compounds have been
presented: Digitalis ciliata Trautv., Digitalis ferruginea L., Helleborus abchasicus A.Br.,
Helleborus cauasicus A.Br., Yucca gloriosa L., Tribulus terrestris L., Ruscus ponticus
P.F.Yeo., Hedera caucasigena Pojark., Hedera coclchica L., Hedera pastuchowii Woron.,
Cephalaria gigantea L., Caltha polypetala Hochst., Fatsia japonica (Thunb) Decne et
Phanch., Cyclamen vernum Sweet., Paliurus spina-christii Mill., Astragalus falcatus L.,
Rhododendron Ungernii Trautv., Saturea hortensis L., Rhamnus frangulae L.

Cardiotonic, antiatherosclerotic, bronchospasmolytic, antirheumatic, antiphlogistic,
antivirus, hepaprotecting and cholagogic, hypoazotemic, antipsoriatic, hypoglycemic,
regulating the gastrointestinal tract medicals based on the different compounds classes have
been created.

Economic raw materials for synthesis of steroid hormonal preparations and also growth —
promoting factor for plants have been suggested.

14
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CHEMICAL COMPOSITION OF SIBERIAN LARCH AND GUMHAR
BIOMASSES AND TECHNOLOGY FOR MEDICALS ISOLATING OUT
OF WOOD AND RIND

V.A. Babakin, L. A. Ostroykhova, S. Z. Ivanova, U. A. Malkov, E. N. Medvedeva, T. E.
Fedorova, N. V. Ivanova, N. N. Trifimova

OF A. E. Favorskyi Irkutsk Chemistry Institute of SB RAS,
Russia, 664033, Irkutsk, ul. Favorskogo, 1,
E-mail: babkin@jirioch.irk.ru

Bbonee yem 20-Tu 1eTHHE KCCIeOBaHMS, TPOBOAUMEBIE B JIAOOPATOPUH XUMHUH JIPEBECUHBI
UprX CO PAH, crpoeHus coenuHeHH OHOMAcChl JHCTBEHHHUIIBI, KaK OCHOBHOM
necoobpasytonieil mopoasl Poccun, mpuBenu K BBIBOAY O TOM, 4TOo €€ Ouomacca MOXKET
CILY>)KMTb HeHcuepraeMbIM UICTOYHUKOM MEIUIMHCKUX Ipenaparos [1].

daBoHOUABI JPEBECUHBI, MPEJCTABIICHBI JUATUIPOKBEPLIETUHOM (IKB),
TUTHIIPOKEMIT()EepOIOM, HAPUHTEHWHOM; KOpPBI — HAPHUHTEHHUHOM, IUTHIpOKeMIIpeposoM,
JTUTUAPOKBEPIIETUHOM, KeMII(EPOIOM, KBEPLIETHHOM, H30PAMHETHHOM, (-)-3MHa(IeTIeXUHOM,
(+)-karexuHoM, (-)-dIUKATEXHUHOM, JIUMEPHBIMH, OJIATOMEPHBIMHU U  MOJUMEPHBIMU
dmaBoHOMIaMu. BrepBeie MOKa3aHO, YTO JTUMEPBl W OJIMTOMEPHI  MPEICTABICHBI
CHUPOCTPYKTYpaMU C 7Y-JTAKTOHHBIM ITUKJIOM (JIApUKCUHOJ, JIAPUKCUIMHOJ, JAPU3UHOI,
Tpu(DIAPUKCUHON). ODTU K€ CTPYKTYpHl JIe)KaT B OCHOBE CTPOCHHS HaumOosee
IPEICTABUTENIBHOM MO BECy MOJIMMEPHOW YacTH OSTUJIALETATHOIO 3KCTPAKTA KOPBI
(aHTHOKCHIAHTHBIN KOMIUTEKC — «[IuKHOMAap»).

Bricokast  Ouosnormueckass aKTUBHOCTh MaXOPHOTO  MOHOMEpHOro  (haBoHOHMAA
JPEBECHHBI TUCTBEHHUIIBI CHOMpPCKOil U ['MennHa — TUruAPOKBEPLIETUHA, [T03BOJIUIIA CO3/1aTh
Ha €r0 OCHOBE HOBBIM MEIUIMHCKHUH IIpernapar IIUPOKOI0 TEpPaneBTUYECKOIO INEHCTBUS —
«luxBepTuH» (CyOCTaHLUS 7Sl MPOU3BOACTBAa Oosee NIBYX necsaTkoB BAJ[, B ToMm uucie
«Kanumiapy) o opuruHagIbHON TEXHOJIOTHH €r0 MPOMBIIIJIEHHOTO MPOU3BOACTBA, TOMCKUMH
YUYEHBIMU CO3/1aHbl HOBeWIMe MenunuHckue npemnaparsl: «CamuBeptun» ([JKB+acnupun),
«AckoBeptun» (IIKB+BuTamun C).

JU1st TOBBIIEHUS] OMOIOCTYITHOCTH JAUTHIPOKBEPIIETHHA HAMH COBMECTHO ¢ MHCTUTYTOM
tBepaoro tena u MexaHoxumun CO PAH pa3paboranpl HaHOKOMITO3UTHI ¢ KapOOHAaTaMmw:
HaHoguKkBepTuH — Ca u Mg, HaHoackoBepTuH — Mg u Ca, HanocanuBepTuH — Ca u Na.

3HAYUTENbHYIO YaCTh OMOMAacChl TUCTBEHHUIIBI cOCTaBisieT apabuHoranakran (10-25%).
JlaGoparopusi, coBmectHo ¢ OOO HWHII® «Xumus apeBecuHbl», pa3padarbiBaeT
Majo3aTPAaTHYI0 TEXHOJOTHI0 IPOMBIIUIEHHOTO IPOU3BOACTBA BbICOKOUUCTOro Al mis
MeauIHbl 110 MexaucuuminHapaoMmy npoekty CO PAH u JIBO PAH. Ha ochoBe AI'
pazpabotan BAJl «®ubponap» ¢ UMMYHOKOPPUTUPYIOIIMMH U JPYTUMH CBOMCTBAMH.

KpoMme aHTHOKCHIAHTHOTO KOMIUIEKCA, COCTOSALIET0 M3 (DEHOJOKHUCIOT, MOHOMEPHBIX
(GJIaBOHOUIIOB W CHHPAHOBBIX JH-, OJIUTO- W TOJUMEPHBIX (IIABOHOMUIIOB, B KOpE
JIMCTBEHHHUIIBI OXapaKTEPU30BaHbl BOCK, TAHHUHBI U TMIEKTHH.

[enmrono3a LEIOIMIHUHOBOIO OCTAaTKa MOCJIE U3BJIEUEHUS! SKCTPAKTUBHBIX BEILECTB U3
JIPEBECUHBI IIOABEPracTCs IMAPOJIM3Y KOHLICHTPUPOBAHHOM CEPHOM KHUCIOTOM IIPU HU3KHUX
TEeMIIepaTypax C LENbI0 MOTYyYEHUs] KPUCTAIUINYECKOM ITTFOKO3bI JJIsI MEAUIIMHBI U TIIFOKO3HBIX
CUPOIIOB JIJIsl TUIIEBOM MPOMBIIIIIEHHOCTH.

[1] babkun B.A., OctpoyxoBa JI.A., UBanoBa C.3., VMBanoBa H.B., Measenesa E.H., Manko IO.H.,
Tpodumosa H.H., ®enoposa T.E. IlpoaykTsl riiybokoi xumMuueckoi nepepaboTku OMOMacChl JIMCTBEHHUIIBL.
TexHonoruss mony4eHuss ¥ HEepCHEKTHBHI Mcroib3oBanus // Poc. xum. x. (K. Poc. xum. o6-Ba mm. [. U.
Memngeneesa). 2004. T. XLVIIL. Ne3. C. 62-69.
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CHUHTE3 1 CEHCOPHBIE CBOMCTBA ®JIYOPECIIEHTHBIX
IMTPON3BO/HbIX KYMAPHUHA

Tpasenn, B.D.

Poccuickuii xumuxo-mexnonocuyeckuil ynugepcumem um. /{.HM. Menoeneesa
125047, 2. Mockea A-47, Muycckas na. 9,
E-mail: traven@muctr.edu.ru

MHorue nmpou3BOAHBIE KyMapuHa OTIMYAIOTCS MOBBIIICHHONW ()OTOYYBCTBUTEIHHOCTHIO
(poTonHIyIIMpYEMBIE peakiuu [2+2 ]-IHUKIONPUCOSTUHEHHS U AuMepu3aiun). Hekoropelie u3
HUX 00nanaoT 3¢¢deKTuBHON (pryopeciieHInel U SBISIOTCS MPOMBIIIICHHBIMU JIa3€PHBIMU
KpacuTensiMu. 7- U 4-I'MApOKCUKYMAapuUHBbI TOABEPKEHBI, KPOME TOT0, TAyTOMEPHBIM U
W30MEPU3AIMOHHBIM TIPEBpAIICHUsM T[OJ] BIUSHUEM pPACTBOpHUTENEH U  0OIydeHUs.
[TpousBogHBIE KyMapHHa pPAacCMaTPHUBAIOTCS MOITOMY B KAaueCTBE BECbMa IMEPCIIEKTHUBHBIX
COCMHEHUH B CO3AAHMU HOBBIX CEHCOPHBIX CHCTEM, TPUTOAHBIX JJs  LeJlel
HAHOTEXHOJIOTUH.

B noxmane cucremarndecku OOCYXKIEHO CTPOEHHE Pa3IMYHBIX NMPOM3BOIHBIX 4- U 7-
TUAPOKCUKYMApUHOB U UX MpEBpallleHus], THUIIMUPYEeMble 00JIydeHHeM U B3auMOJIeHCTBHEM
¢ pacTBopuTeNsiMH. Jlanee mepedncaeHsl OTASNbHBIE TPYIIBI TPOU3BOJHBIX KyMapruHa U €ro
AQHAJIOTOB, JUIsI KOTOPBIX OOHapyXeHbl (OTO- WM COJIbBATOMHUIMHpPYEMbIE MPEBpAILECHUS,
COIIPOBO’KIa€MbI€ U3MEHEHHEM (DITyOPECLIEHINH:

1)  4-u 7-TuAPOKCUKYMAapUHBI — TAYTOMEPHBIE TIEPEXO/IbI M peakiuu [2+2]-
UKJIONPUCOCTMHEHUS;

2)  3-anmuia-4-ruApOKCUKYMAapUHBI — THIPOKCH/KETO - TAYTOMEPHBIC TTEPEXOIbI U
PEaKIuu TUMEepHU3aIuy;

3)  umwuHBI 3-aI-4-TUIPOKCUKYMApPUHOB — (THAPOKCH )UMHHO/(KETO )eHAMUHO
TayTOMEPHBIE NTEPEXOIBI;

4)  rumgpa3oHbl 3-anuia-4-THAPOKCUKYMAPHUHOB — (THIPOKCH )TUIPA30HO/(KETO )eH-
THJIPa3HHO TayTOMEPHBIE MIEPEXO/IbI;

5) 4-ruapoKcu-3-MUpa3oIMHUIKYMapHHBI — (POTOAPOMATH3AIIHS.

OOcyXIeHbl Tak)Ke HOBBIE CXeMbl CHHTE3a U MpeBpalleHus 4-ruIpoKcu-3-1ua3enuHuI-
KYMapHUHOB, TTOTMMETHHOBBIX KPACHUTEICH — MPOU3BOIHBIX 3-alleTUI-4-THAPOKCUKYMApUHOB
U HEKOTOPBIX UX aHAJIOTOB — IPOU3BOJHBIX 2-XMHOJIOHA.

[1] V.F. Traven, L.I. Vorobjeva, T.A. Chibisova and E.A. Carberry, N.J. Beyer, Can. J. Chem.,1997, 75, 365.
[2]. V.F. Traven, V.V. Negrebetsky, L.I. Vorobjeva, and E.A. Carberry, Can. J. Chem.,1997, 75, 377.
[3] B.®. Tpasens, O.b. Cadponona, JI.1. Bopobrsea, T.A. Yubucosa, .H. Cenuens, JKOX, 2000, 70, 847.
[4] V.F. Traven, A.V. Manaev, O.B. Safronova, T.A. Chibisova, J.Electron Spectr. and Rel. Phenom. 2002, 122,
47.
[5] V.F. Traven, V.S. Miroshnikov, A.S. Pavlov, I.V. Ivanov, A.V. Panov, T.A. Chibisova, Mendeleev
Commun., 2007, 17, 88.
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THE DUAL SUPERELECTROPHILIC AND PERICYCLIC
REACTIVITY OF NITROBENZOFUROXANS AND RELATED
HETEROCYCLES. FACILE SyAR-SgAR COUPLINGS AND POLAR
DIELS-ALDER CYCLOADDITIONS.

Francois Terrier

Institut Lavoisier, UMR CNRS 8180, University of Versailles, 45, Avenue des Etats-
Unis, 78035-Versailles Cedex, France.
E-mail: terrier@chimie.uvsq.fr

Going to extremely electron-deficient aromatic or heteroaromatic stuctures results in a
large broadening of the scope of nucleophilic aromatic substitutions and related o-
complexation processes. This will be emphasized through a discussion of the ease of C-C
coupling of some nitro-activated benzofuroxan, tetrazolopyridine and benzotriazole structures
(1-3) with very weak carbon p-nucleophiles, e.g. indoles, pyrroles, anilines. Extensive kinetic
studies of these reactions have revealed that the reactivity of 1-3 fits nicely the general
structure-reactivity relationship recently introduced by Mayr et al to describe the rate of many
nucleophile-electrophile combinations (Acc.Chem.Res.2003,36,66), allowing the positioning
of these neutral reagents on the electrophilicity scale E defined for carbocationic
species.Values of E for 1-3 are found to fall in the same domain of reactivity as such strongly
electrophilic cations like 4-nitrobenzenediazonium or tropylium cations, making reasonable to
accord superelectrophilic properties to 1-3.These compounds can actually be used as
convenient probes to detect low basicities with some interesting applications in analytical
chemistry.

Of equal interest is that the superelectrophilicity of 1-3 is closely related to the low
aromatic character of the six-membered ring.As a result, these heteroaromatics exhibit a high
propensity to contribute to a variety of Diels-Alder reactions. Selected examples will be
discussed with a particular focus on the evidence obtained that most of the cycloadditions
proceed through a two-step addition-cyclization pathway, i.e. they have a very polar
character. Importantly, these cycloadditions provide a promising approach to synthesis of
highly functionalized heterocyclic structures.

/N\ = /N\ /N\
=~ /7 =
(O,NT. NO . (ONT NN (O,N7, N
O
2 3
%1
X=H,Cl

References:

[1] Terrier, F.;Lakhdar, S.;Boubaker,T.;Goumont,R.J.Org.Chem.2005,70,6242-6253.

[2] Lakhdar, S.;Westermaier, M.;Terrier, F.;Goumont, R.;Boubaker, T.;Ofial, A.R.;Mayr, H. J.Org.
Chem.2006, 71, 9088-9095.

[3] Kurbatov, S.;Goumont,R.;Lakhdar, S.;Marrot, J.;Terrier, F.Tetrahedron,2005,6/,8167-8176.

[4] Kurbatov, S.; Rodriguez-Dafonte, P.; Goumont, R.; Terrier, F.; Chem. Commun., 2003, 2150-2151.
[5] Kurbatov, S.; Goumont, R.; Marrot, J.; Terrier, F. Tetrahedron Let., 2004, 45, 1037-1041.
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ELECTRON-RICH NOBLE METAL COMPLEXES OF TRIPOD
PHOSPHANE LIGANDS WITH BORON OR FLUOROSILICON
ACCEPTOR CENTRES

Joseph Grobe?, Kai Luetke-Brochtrup®, Bernt Krebs®, Mechtild Laege®, Hans-Hermann
Niemeyer®, Ernst-Ulrich Wuerthwein®
* Institut fiir Anorganische und Analytische Chemie, Universitdt Miinster,
% Institut fiir Organische Chemie, Universitit Miinster
E-mail: grobe(@uni-muenster.de

Tripod-phosphane ligands of the type A(CH,CH,PMe,); (A = B, FSi) have been prepared
and used for the syntheses of novel noble metal cage complexes A(CH,CH,PMe;);M
(structures 1 - 3).

Structures 1 and 2 have been deduced from NMR spectroscopic data in comparison with
previously investigated nickel complexes of related tripod ligands, for which structural data
were obtained by single crystal X-ray diffraction studies [1, 2]. In accord with the
spectroscopic results, the observed bond lengths and angles, especially the surprisingly short
Pd-Si distance of 3.875 E, which is smaller than the Ni—Si distance in the corresponding
nickel complex [3], prove the expected through-cage Pd—Si and Pd—B interactions in 1 — 3.

The preparation of the analogous platinum complex from various precursors and the
tripod ligand FSi(CH,CH,PMe,); was unsuccessful, but surprisingly led to the trinuclear
complex [FSi(CH,CH,PMe,);Pt]3;(PMe,CH,CH,);SiF (4) containing three cages of type 1
with FSi instead of boron in the bridge-head position and an additional tripod ligand as
bridging unit.

& Quantum chemical calculations have been
(P carried out to elucidate the coordination
P—pl—P geometry expected for cages 1 — 3 and the
b corresponding platinum cage in 4. The

calculations support the structures within the
expected limitations of the experimental and

/\ N S ;SI theoretical methods and — in spite of the
/Si\/l”l)\t F ”/\P\P/Px extremely soft coordination sphere — are in
N, }:\P/\S. accord with the spectroscopic results.

l\F

4

[171J. Grobe, K. Luetke-Brochtrup, B. Krebs, M. Laege, H.-H. Niemeyer, E.-U. Wiirthwein, Z. Naturforsch. 2006,
61b, 882.

[2] ibid. 2007, 625, 55.

[3]J. Grobe, R. Wehmschulte, B. Krebs, M. Laege, Z. Anorg. Allg. Chem. 1995, 621583.
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CONSTRUCTION OF BICYCLE AND CAGE COMPOUNDS USING
ALLYLIC BORON DERIVATIVES
Yu.N. Bubnov, M.E. Gurskii, A.L. Semenova, N.Yu. Kuznetsov,
S.Yu. Erdyakov, G.D. Kolomnikova, T.V. Potapova (Moscow, Russia)

The report will discuss the principles of reactions of allylboranes( types of the reactions)
and their application for building various heterocycles. The main attention will be given to
three fundamental reactions:

-allylboron-acetylen condensation (ABAC)

- reductive trans-a,a'- diallylation of nitrogen aromatic compounds and

- -o,o'-diallylation of lactams

These reactions run regio- and stereoselectively to form one or several new C-C and B-C
bonds. On the basis of ABAC there were synthesized optically active 3-
borabicyclo[3.3.1]non-6-enes, their O-, S- and NR analogues, as well as 1-bora- and 1-
azaadamantanes. Bridged and spiro-joint azabicycles were obtained by combination of
diallylation of pyridines, pyrrole and lactams and intramolecular metathesis. Diallylation of
lactams was applied in full synthesis of cephalotaxine, which esters posses anti leukemic and
antimalarial activity.

L ®T~<i>

Cephalotaxine QOMe

Br
o™ X
| /// 3B _—
D|astereomers / / \\Chlral X=0,S,NR

The work has been supported by RF President’s grants (NSh 2878.2006.03), RFFI (05-03-
32953, 05-03-33268) as well as by RAS Presidium ( Tartakovsky V.A. and Grigor’ev A.L) (
programs ##1,10).
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[1] Bubnov Yu.N., "Allylboranes", In Houben-Weyl Methods of Molecular Transformations, Science of
Synthesis, Vol. 6, Kaufmann, D.E. and Matteson, D.S., Eds., Thieme, Stuttgart, N.-Y., 2004, pp.945-1072.
[2] ¥O.H. by6noB, Becmuux MI'Y, 2005, 140-154.
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PROTON SPONGES: MAIN TRENDS
A.F. Pozharskii (Rostov-on-Don, Russia)

Proton sponges is a variety of neutral organic bases, which extraordinary high basicity is
combined with drastically reduced nucleophilicity. The parent compound of the whole family
of these compounds is 1,8-bis( dimethylamino) naphthalene 1, the most studied
representative of them. The field is strongly developing both from fundamental and from
applied problems of view. The report, along with general issues such as the history of
invention and classification of proton sponges, concerns problems of their practical
application, structural, physical and chemical characteristics as well as basicity and the most
fundamental aspects of reactivity. It will be shown that the proton sponges are not only strong
bases but also very strong C-nucleophiles, donors of electrons and hydride ion. A special
attention 1s given to the nature of intermolecular hydrogen bond in the cations of proton
sponges 2 and to the reasons of this bond attraction from the side of researchers.

2N + NMe2

+ /LCHe
MeoN — N—pe 2 Me,N  NMe,
as
OO strong base 5 o “
ydrlde donor 5\‘00 a0
A
NMe, © Me;N  NMe,
as strong
pronounced tendency C-nucleophijle )
MeN - NMez i conjugatlon R
OO flexibility of

NMe, groups
OHC CHO .
= e/ e N..N:2.75-3.03 A
°N Car-N rotation angle: 25-84
OO Nitrogen geometry: from pyramidal
to almost flat
in/in infout
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CATALYTIC SYNTHESIS OF 3H-BENZO[E]- AND 1H-
BENZO[G]INDOLES

A.lL. Mikhaleva ,A.V. Ivanov , A.M. Vasiltsov , E.Yu. Shmidt , B.A. Trofimov

A.E. Favorsky Irkutsk institute of chemistry SB RAS
1, Favorsky str., Irkutsk, 664033 E-mail: boris_trofimov@irioch.irk.ru

The chemistry of benzoindoles is strongly studied due to the invention of indole
antibiotics( CC-1065 and duocarmicines) which are strong cytotoxines and potential
anticancer drugs. Among them, benzoindole analogues are the most stable and
pharmacologically active. Meanwhile, the known syntheses of benzoindoles run in several
stages and are based on the raw difficult of access.

We have found that 3H-benzo[g]- (2) and /H-benzo[e]indoles (3) can be obtained by
catalytic dehydrogenation of available 4,5-dihydrobenzoindole (1) produced in one
preparative stage from 1-tetralonoxime ( or from I-tetralone and hydroxylamine) and
acetylene according to Trofimov reaction ['™].

H
{:Qj NiS/Al,O3 -H, 1+ N
N 350°C, 2.5u N =

1 1 2 H 3

70% 18%

The rearrangement resulting in [e]-isomer runs, obviously, through spiro intermediate 4
with the substituent migration to form 4,5-dihydro-3H-benzo[e]indole 5 followed by its
dehydragenation to indole 3.

H H
H H 4 H
- 7/ FoH . — 3
N -H* /| He
H N
5 H

The work has been fulfilled by financial support of Federal agency on science and
innovations ( contract Ne 02.445.11.7296)

[1] G.P. Bean. The Synthesis of 1H-pyrroles. In The Chemistry of Heterocyclic Compounds. Pyrroles. Part. 2;
R.A. Jones, Ed.; Interscience Publ., Wiley: New York; 1992, vol. 48, p. 105.

[2] A. L. Mikhaleva, E. Yu. Schmidt. In Selected methods for synthesis and modification of heterocycles. V. G.
Kartsev, Ed; IBS Press: Moscow, vol. 1, 2002, pp. 334-352.

[3] E. Yu. Schmidt, A. I. Mikhaleva, A. M. Vasil'tsov, A. B. Zaitsev, N. V Zorina., Arkivoc, 2005, Part (Vii),
VM-1231J, pp. 11-17.
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S\ REACTIONS FOR THE SYNTHESIS OF MACROCYCLES
O.N. Chupakhin (Ekaterinburg, Russia)

E-mail: chupakhin@jios.uran.ru

The report is dedicated to the main mechanisms and synthetic methods to realize
reactions of nucleophilic aromatic replacement of hydrogen (Sx™).

The use of this methodology was demonstrated by an example of construction and
modification of macrocycles by means of p-deficient heterocycles. Benzo crown ethers,
podands, kalixarenes, porphyrins are involved in these conversions. There were studied
structural features of some new macrocycles, their ability to bind ions of metals and amino
acids.
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TRADITIONS AND MODERN TENDENCIES IN SCIENTIFIC
INVESTIGATIONS OF N.N. VOROZHTSOV’S LABORATORY OF
ORGANIC DYES AND INTERMEDIATE PRODUCTS
V.P. Perevalov

D.I.Mendeleev Russian chemical-engineering institute
9, Miusskaya pl., A-47, Moscow, 125 047 E-mail: pvp@muctr.ru

The department of chemical technology of organic dyes and intermediates was established in
1923y by professor N.N.Vorozhtsov Senior and was governed by N.N.Vorozhtsov-yonger, an
academician to be, since 1946 till 1961y. The main works of his disciples were devoted to
investigation of mechanisms of electrophilic and nucleophilic substitution in aromatic series, to
development of synthesis methods to obtain new aromatic and heteroaromatic substances and
further they were developed by Novosibirsk institute of organic chemistry of USSR AS. N.M.
Przhiyalgovskaya ( 1953)studied isomerization of fluoro-, chloro- and bromonaphtalenes in gas
phase on Al,Os in the presence of halogenated hydrocarbons that opened a way to isomers
difficult of access. N.L.LKarandasheva (1956) determined features of sulfonation of 2-
chloronaphthalene. S.I.Kutkevichus carried out an investigation of products of interaction of
epichlorohydrin with aromatic amines and synthesized azo-components of interest for disperse
dyes. A series of works by V.A.Koptyug ( 1957-1960) using radioactive tracers allowed to
determine the mechanisms of isomerization of 1-chloronaphthalene, 1-methylnaphthalene and
aromatic sulfones as well as naphthalene monosulfo acids. G.G.Yakobson (1958) studied
interaction of aromatic halogenated nitro compounds with metal fluorides that became the basis
for chemistry of various organofluoric compounds.

Since 1961 till 1989y the department was headed by B.L.Stepanov. Within this period there
were completed the works in the field of nucleophilic substitution of a halogen in nitrogen-
containing compounds of aromatic series (B.1.Stepanov, 1963y), in aromatic o-halogen carbonic
acids in the presence of copper complexes (V.N.Lisitsyn, 1974y.).Fundamental investigations
were held in the field of color theory of organic compounds and there were synthesized numerous
sulfur- (V.Ya.Rodionov, A.Ya.Zheltov), phosphorus-(A.I.Bokanov), silicon-(V.F.Traven), boron-
containing (G.V.Avramenko) compounds with various inclusions of elements into chromophore
systems. As a result, the development of new unique laser triarylmethane dyes was awarded the
USSR State prize ( B.L.Stepanov, N.N.Bychkov, 1987y). Active connections of the department
with branch institutes (VNIIMethanolproject, VNIOPIK, VNIIMonocrystals) made possible
investigations on the basis of 3(5)-methylpyrazole. As a result, there was studied the reactivity of
pyrazole substituents and various organic dyes and luminophores were synthesized (Perevalov
V.P.,1988).

Nowadays the department activity is directed to the works in the field of combinatorial and
supramolecular chemistry. On the basis of disubstituted chlorobenzoic acids there were
synthesized multifunctional derivatives of benzimidazole, potential color stabilizers of
benzotriazole series. Syntheses of new photo- and cationsensitive compounds on the basis of

chromenes and crown ethers including compounds of rotoxane series were carried out as well.
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