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research resources center for

St.Petersburg State University
Magnetic Resonance

 

WHAT DO WE DO? 
 

  The Center for Magnetic Resonance provides access to the instrumentation, expertise, and infrastructure to carry 
out and support fundamental, applied and innovative research projects utilizing NMR, EPR and NQR 
spectroscopy as well as magnetic resonance microimaging. On commercial basis, all services of the Center could be 
provided to external users, such as medical, pharmacological and forensic organisations, as well as industry. 
Cooperations aimed for publications in peer-reviewed journals with academic research institutes and universities 
are possible as pro bono work. 
 

HOW TO FIND US? 
 

Center for Magnetic Resonance 
St.Petersburg State University      cmr.spbu.ru 

Universitetskij pr. 26 
198504 St.Petersburg, Russia 
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Phone numbers +7 812 …. 
Room  Phone nr. Local phone nr. 
1058 Chemical lab
1060 NMR Service … 428-43-25 4325
1062 NMR Service … 428-95-63 9563
1064 Analytical NMR 
1066 Office … 363-69-25 5915 (IP phones only) 
1068 Break room 5662 (IP phones only) 
1070 Office 5916 (IP phones only) 
1072 Office 5917 (IP phones only) 
1073 zero-field NMR + NQR … 428-95-64 9564
1075 Director … 363-68-99 5661 (IP phones only) 
1076 EPR spectroscopy … 428-95-65 9565
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Ass. Prof. Dr. Peter Tolstoy, director 
NMR of liquids, solutions and solids 
 

peter.tolstoy@spbu.ru  
Phone (cell): +7 (921) 430-81-91 
Phone (room 1075): +7 (812) 363-68-99 
 

Research interests: hydrogen bonding, intermolecular 
interactions, cryospectroscopy, combined NMR/UV 

 

 

Dr. Vladimir Gindin, deputy director 
NMR of liquids and solutions, NMR-service 
 

vladimir.gindin@spbu.ru  
Phone (room 1062): +7 (812) 428-95-63 
Phone (room 1070): +7 (812) 324-12-70, ext. 5916 
 

Research interests: elucidation of structure and tautomerism 
of organic compounds and complexes 

 

    

 

 

Sergey Smirnov, lead specialist 
Liquid-state NMR spectroscopy, NMR-service 
 

sergey.smirnov@spbu.ru  
Phone (room 1062): +7 (812) 428-95-63 
Phone (room 1070): +7 (812) 324-12-70, ext. 5916 
 

Research interests: high-resolution NMR, study of H-bonds by 
low-temperature NMR in liquified Freons 

 

 

Alexander Ivanov, lead specialist 
Liquid-state NMR spectroscopy, NMR-service 
 

alexander.ivanov@spbu.ru  
Phone (room 1062): +7 (812) 428-95-63 
Phone (room 1070): +7 (812) 324-12-70, ext. 5916 
 

Research interests: structure elucidation of organic 
compounds using modern NMR spectroscopy techniques 

 

    

 

 

Mikhail Vovk 
Liquid-state NMR, relaxation, diffusion measurements 
 

m.vovk@spbu.ru  
Phone (room 1066): +7 (812) 363-69-25 
 

Research interests: NMR relaxation, hydration of organic 
molecules in aqueous solutions 
 

 

Artem Grevtsev 
Liquid-state NMR spectroscopy  
 

a.grevtsev@spbu.ru  
Phone (room 1066): +7 (812) 363-69-25 
 

Research interests: organic-inorganic composites, thin film 
solar cells, chalcopyrite nanoparticles 
 

    

 

Elvira Zhigley 
Liquid-state NMR spectroscopy 
 

e.zhigley@spbu.ru  
Phone (room 1066): +7 (812) 363-69-25 
 

Research interests: NMR, laser-induced metal deposition, 
physical-chemical analytical methods 

 

 

Dr. Anton Mazur 
NMR spectroscopy of solids, MR microimaging 
 

a.mazur@spbu.ru  
Phone (room 1066): +7 (812) 363-69-25 
 

Research interests: NMR of magnetically ordered systems, 
nanostructured materials, NMR relaxation in solids 

 

    

Ivan Giba 
NMR spectroscopy of solids 
 

i.giba@spbu.ru  
Phone (room 1066): +7 (812) 363-69-25 
 

Research interests: organometallic catalysis in organic molymer 
chemistry, solid state NMR spectroscopy and relaxation  

 

 

Dr. Anna Shmyreva 
NMR of magnetically ordered systems, NQR spectroscopy 
 

anna.shmyreva@spbu.ru  
Phone (room 1073): +7 (812) 428-95-64 
Phone (room 1072): +7 (812) 324-12-70, ext. 5917 
 

Research interests: NMR of magnetic ordered systems, 
nanostructured materials, NQR 

 

    

 

 

Dr. Stanislav Sukharzhevskii 
EPR spectroscopy 
 

stanislav.sukharzhevskii@spbu.ru  
Phone (room 1076): +7 (812) 428-95-65 
 

Research interests: EPR, application of MR in natural sciences, 
spectroscopic methods in geology and ecology 
 

 

Ekaterina Grebenyuk 
EPR spectroscopy  
 

e.grebenyk@spbu.ru  
Phone (room 1076): +7 (812) 428-95-65 
 

Research interests: spectroscopic methods in chemistry, sol-
gel process, nanocomposites 
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EQUIPMENT 
 
2X BRUKER 400 MHZ AVANCE AND BRUKER 300 MHZ DPX 

These instruments are dedicated to service routine measurements  
of 1D and 2D NMR spectra of liquids and solutions.  

 Direct and inverse detection probes. 
 Observed nuclei range from 1H to 109Ag. 
 Possible 1H{19F} and 19F{1H} measurements. 
 Possible 2H measurements with 19F lock. 

 

FULL RANGE OF NMR TECHNIQUES 

Selective 
ge‐1D TOCSY 

 
Selective NMR experiments used to obtain 
sub-spectra of individual spin systems in 
order to establish the stereo-chemical 
structure of a complex molecule. 
V.V. Sokolov, A.Yu. Ivanov, M.S. Avdontseva, A.A. Zolotarev, 
Chem. Heterocycl. Compd. 2014, 50, 550-556. 

 STRUCTURE BY 2D, 3D ETC. NMR 

 
Homonuclear correlations such as 31P-31P COSY and 
other multi-dimensional techniques allow one to 
interpret long-range spin-spin couplings and 
determine structure of organometallic complexes. 
M.T. Dau, J.R. Shakirova, A.J. Karttunen, E.V. Grachova, S.P. Tunik et al., 
Inorg. Chem., 2014, 53, 4705-4715.

 
 
BRUKER 500 MHZ AVANCE 

The spectrometer is suited for measurements of 1D, 2D and 3D NMR spectra of liquids 
and solutions. 

 Long measurements at low temperature (down to 110 K). 
 Three-channel architecture (from 1H to 109Ag). 
 Diffusion measurements at temperatures up to 470 K. 
 Combined NMR/UV-vis spectroscopy 

 

STRUCTURE DETERMINATION OF PROTEINS 

BEST-HNcocaCB

Biological Magnetic Resonance Data 
Bank: ID 19922

RRM2
domain

 
Structure of RNA‐recognition motif RRM2 in TDP‐43 
protein has been established using liquid state multi-
dimentional NMR. TDP-43 constitutes a major component 
of the inclusion bodies formed in the brains of the patients 
with frontotemporal lobar degeneration. 
N.R. Skrynnikov, S.O. Rabdano, I.S. Podkorytov et al., 
2014, unpublished. 

 COMBINED NMR/UV-VIS SPECTROSCOPY 
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UV-Vis spectrometer build within the magnet of an 
NMR spectrometer allows one to obtain 
simultaneously NMR and UV-vis spectra and analyze 
the consistent set of spectroscopic data by 2D cross-
correlation methods. 
B. Koeppe, P.M. Tolstoy, E.T. J. Nibbering, T. Elsaesser,  
J. Phys. Chem. Lett., 2011, 2, 1106-1110. 
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LOW TEMPERATURE NMR 

L=H,D

1H

125 K

D
H

0.6 0
ppm

{1H}13C

-0.6
ppm

1415161718

H

D

120 K

*

181 180 179 17821 20 19

103 K 1H {1H}13C
H D

ppmppm

H3C 13C
O

O

L N

H3C

CH3

ppm20.0 18.019.0

4140 K

O

ONH3C

CH3H3C

H O

O N CH3

CH3
H3C

OO

CF3

O

ONH3C

CH3H3C

H O

O
CF3

Extra-low temperature NMR in liquefied gases as solvents 
(CDF3/CDF2Cl) allows to reach slow molecular and proton 
exchange regimes and resolve signals of H-bonded 
complexes of various stoichiometry & isotope composition. 
B. Koeppe, J. Guo, P.M. Tolstoy, G.S. Denisov, H.-H. Limbach, 
J. Am. Chem. Soc. 2013, 135, 7553-7566. 

 DIFFUSION-ORDERED NMR SPECTROSCOPY 
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Diffusion ordered NMR spectroscopy (DOSY) can be 
used to study sizes of micelles, their mobility and 
chemical exchange processes in complex 
microemulsions.  
N.A. Smirnova, E.A. Safonova, A.S. Koneva, M. Vovk et al.,  
2015, unpublished. 
 

 
 
BRUKER 400 MHZ WB AVANCE 

This NMR spectrometer is dedicated to the studies of samples in solid state: crystallines, 
powders, weakly ordered materials, gels, liquid crystals, amorphous compounds, 
nanostructures (zeolites, silicates) etc. The spectrometer allows one to study diffusion 
processes and obtain micro-tomographic image 

 Long measurements at temperatures from 130 K to 870 K. 
 Microtomography of objects up to 30 mm in linear size. 
 Magic angle spinning up to 30 kHz. 
 Diffusion measurements (gradients up to 3000 G/cm). 

 

STRUCTURAL STUDIES OF DISORDERED MATERIALS 

 
The study of the structural composition of the 
multicomponent glasses by MQ MAS and other 
methods allows one to create materials with 
predetermined physical and chemical properties 
A.A. Osipov, V.E. Eremyashev, A.S. Mazur, P.M. Tolstoy, L.M. Osipova,  
Phys. Chem. Glasses 2015, accepted. 

 STUDIES OF COMPLEX MIXTURES OF NATURAL COMPOUNDS 

 
13C NMR spectral analysis of complex mixtures of 
macromolecules of natural origin allows one to track the 
processes of decomposition (for example of lignins and its 
derivates) and soil formation. 
A.V. Vasiliev et al., A.I. Abakumov et al., 
2015, unpublished.
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EPR SPECTROMETER BRUKER ELEXSYS E580 
EPR spectrometer ( = 3.2 cm, X-band) for studies of paramagnetic centers in solids, 
liquids, solutions, including aqueous solutions, and gases. Spectrometer is capable of 
measurements in CW-mode as well as in FT-mode.  

 UV-irradiation of the samples (100 W, 200-2000 nm). 
 Temperature range from 3.7 K to 500 K. 
 ENDOR/TRIPLE measurements. 

 

EPR-DATING OF TOOTH ENAMEL 

Ancient bison

Result: age of bison = 
18000 ± 3000 years

 
EPR spectra of radiation defects in tooth enamel of ancient 
bison. The nature of the paramagnetic centers and their 
development with time allows one to date such 
paleontological samples. 
A.I. Antipov, A.Yu. Kultaeva, S.M. Sukharzhevski et al., 
2014, unpublished 

 EPR-STUDY OF WOOD DEGRADATION 

12000,0 13000,0 14000,0

Магнитная индукция (Гс)

Н
ор
м
и
ро
ва
н
н
ая

 а
м
п
л
и
ту
да

 с
и
гн
ал
а

f=37100 МГц

Fe 3+ 

Mn2+

Грибы,
радикалы

|

Pine

Alder

bioradicals

old
new

old
new

Magnetic field, G

 
EPR spectra of old and new wood samples from the digs at 
Borodino battlefield. Signals of bioradicals and of Mn2+ and 
Fe3+ ions can be identified. These data can be used in 
historical reconstruction of the events in the year 1812.  
S.M. Sukharzhevski et al., 
unpublished

 
 
TECMAG REDSTONE NMR/NQR 1-500 MHZ 

This spectrometer allows one to obtain spectral and relaxation NMR and NQR parameters 
for solids, polymers, metals, glass and magnetically ordered systems.  

 Observed frequencies in a zero external magn. field 20-120 MHz. 
 Temperature range from 4 K to 500 K. 
 Acquisition of weak NQR signals by multiple scans 
 NQR spectra of 7Li, 27Al, 35Cl, 63, 65Cu, 75As, 93Nb, 183Ta etc nuclei. 
 NMR of 11B, 57Fe,59Co, 61Ni etc. nuclei. 
 Investigation of orientation dependence for monocrystals. 

 

NMR OF MAGNETICALLY ORDERED NANOPARTICLES 

Two lines in the NMR spectrum of CrO2 nano-rods with 
the structure of rutile show that there are two non-
equivalent types of Cr ions instead of monovalent Cr4+. 
A.A. Shmyreva, O.M. Osmolowskaya et. al.,  
2015, unpublished. 

 35CL NQR SPECTRA OF ORGANIC COMPOUNDS 
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Molecule of 2-hydroxy-3-nitro-5-chloroaceto-
phenone undergoes a phase transition at ca. 120 K, 
which can be detected by the 35Cl NQR spectroscopy. 
E.V. Kukushkina, A.I. Filarowski, P.M. Tolstoy et al., 
2015, unpublished.
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WORKLOAD AND PUBLICATION STATISTICS 2013-2015 
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                                    15% physicists, 
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200 projects: ca. 2 projects per week, av. duration 1.5 yrs 
50-100 requests per day: 90% routine, 
                                              10% other 

 
SELECTED PUBLICATIONS 2015  

 

 
A new facile synthesis of pyrido[2,3-d]pyrimidin-4-ones via cyclocondensation 
of 4,6-dichloro-2-methylsulfanylpyrimidine-5-carbaldehyde with b-alkyl and b-
aryl-b-aminoacrylic esters followed by hydrolysis of chlorine atom at position 4 
of pyridopyrimidine ring has been developed. The reactions were monitored by 
1H NMR and the structure of the product was confirmed by 1H, 13C NMR, as 
well as HSQC and HMBC methods. 
 
M.E. Chizhova, O.Yu. Bakulina, A.Yu. Ivanov, P.S. Lobanov, D.V. Dar’in, “Facile synthesis of 
pyrido[2,3-d]pyrimidines via cyclocondensation of 4,6-dichloro-2-methylsulfanylpyrimidine-5-
carbaldehyde with β-substituted β-aminoacrylic esters”, Tetrahedron 2015, 71, 6196-6203. 
DOI:10.1016/j.tet.2015.06.085. 
 

 

 
The conformational states of three b-hydroxynaphthylamides (morpholine, 
pyrrolidine and dimethylamine derivatives) have been analyzed by NMR, X-ray 
and DFT calculations. In aprotic solution the molecules contain intramolecular 
OHO hydrogen bonds, which change into intermolecular ones in solid state. 
The energy barriers for the amide group rotation around the CN bond were 
estimated from the line shape analysis of 1H and 13C NMR signals. 
 
T. Kozlecki, P.M. Tolstoy, A. Kwocz, M.A. Vovk, A. Kochel, I. Polowczyka, P.Yu. Tretyakov, A. 
Filarowski, “Conformational state of β-hydroxy-naphthylamides and barriers for the rotation of the amide 
group”, Spectrochim. Acta A, 2015, 149, 254–262. DOI:10.1016/j.saa.2015.04.052. 
 

 

 
A tricyclic phosphine with previously unreported tris(homoadamantane) cage 
architecture is described. That water-soluble, air- and thermally stable ligand, 
1,4,7-triaza-9-phosphatricyclo[5.3.2.1]tridecane (CAP) exhibits unusual 
chemical behavior toward gold and gold compounds: it readily reduces Au(III) 
to Au(0), promotes oxidative dissolution of nanocrystalline gold(0) with the 
formation of water-soluble trigonal CAP−Au(I) complexes, and displaces 
cyanide from [Au(CN)2]− affording triangular [Au(CAP)3]

+ cation. 
Unusual chemical properties of various aminophosphines such as Verkade’s 
ligand and tris(aziridinyl)phosphine has been linked to their low steric demand 
(measured as cone angle), which leads to significant downfield shift of 31P 
NMR signals. 
 
S.N. Britvin, A. Lotnyk, “Water-Soluble Phosphine Capable of Dissolving Elemental Gold: The Missing 
Link between 1,3,5-Triaza-7-phosphaadamantane (PTA) and Verkade’s Ephemeral Ligand”, J. Am. 
Chem. Soc., 2015, 137 (16), pp 5526–5535. DOI:10.1021/jacs.5b01851. 
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The intermolecular complex with a CHN hydrogen bond formed by 1,1-
dinitroethane (DNE) and 2,4,6-trimethylpyridine (collidine) dissolved in 
CD2Cl2 was studied experimentally by 1H NMR spectroscopy at 180−300 K. 
Equilibrium between the molecular CH···N form and the zwitterionic C−/HN+ 
form was detected in the slow exchange regime in the NMR time scale. QC 
calculations of the proton transfer pathway have revealed that the most 
indicative NMR parameter reflecting hybridization of a carbon atom is the spin-
spin coupling constant  1JCC, which starts to change rapidly as soon as a 
structure with a quasi-symmetric C··H··N bond is reached. 
 
E. Yu. Tupikina, G.S. Denisov, P.M. Tolstoy, «NMR Study of CHN Hydrogen Bond and Proton Transfer 
in 1,1-dinitroethane Complex with 2,4,6- trimethylpyridine”, J. Phys. Chem. A, 2015, 119, 659-668. DOI: 
10.1021/jp511493m. 
 

 

 
The Schiff base NNO ligand 1-(furan-2-yl)-N-[(2-methyl-1Himidazol-4-
yl)methylene]methanamine was synthesized and structurally characterized 
by XRD crystallography, mass spectrometry, and NMR spectroscopy. Two 
lanthanide complexes [Ln(tta)3(NNO)] (Ln = EuIII and LuIII; tta = 
thenoyltrifluoroacetone) were prepared and studied spectroscopically. The 
Eu complex shows bright red metal-centered phosphorescence under 
excitation into the ligand (π–π*) absorption bands with a quantum yield of 
ca. 80% and a lifetime of 580 μs. An organic light-emitting diode (OLED) 
device based on the Eu complex incorporated into a poly(9-vinylcarbazole) 
(PVK) matrix was prepared. 
 
K.S. Kisel, G. Linti, G.L. Starova, V.V. Sizov, A.S. Melnikov, A.P. Pushkarev, M.N. Bochkarev, E.V. 
Grachova, S.P. Tunik, “Syntheses, Structures, and Photophysical Properties of Eu and Lu Diketonates 
with a Neutral Polydentate Imidazolylmethanamine Ligand”, Eur. J. Inorg. Chem., 2015, Issue 10,  1734–
1743. DOI: 10.1002/ejic.201403186. 
 

#

*

 

 
It has been found that 1,8-bis(dimethylamino)naphthalene (DMAN), unlike 
N,N-dimethylaniline, undergoes ring metallation in n-BuLi–TMEDA–Et2O 
system with low selectivity and in poor total yield. The situation is significantly 
improved in t-BuLi–TMEDA–n-hexane system when 3- and 4-lithium 
derivatives become the only reaction products in good yield. The formation of 
3-Li-DMAN is especially fortunate since no method of direct meta-
functionalization of DMAN has been known to date. The relative stability and 
structure of DMAN lithium derivatives have been examined with the help of X-
ray and multinuclear NMR measurements as well as DFT calculations. 
 
A. S. Antonov, A. F. Pozharskii, V. A. Ozeryanskii, A. Filarowski, K. Yu. Suponitsky, P. M. Tolstoy, M. 
A. Vovk “Ring Lithiation of 1,8-Bis(dimethylamino)naphthalene: Another Side of the ‘Proton Sponge 
Coin’”, Dalton Trans. 2015, Advanced Article. DOI:10.1039/C5DT02482J. 
 

 
 

 
The physicochemical features of nanocomposites of poly(2,6-dimethyl-1,4-
phenylene oxide) (PPO) and fullerene C60 were studied with the purpose of 
using these compounds as a selective layer of composite membranes in 
pervaporation coupling esterification of acetic acid with ethanol to produce 
ethyl acetate. The nature of the interaction between PPO and C60 molecules in 
composite was studied by NMR.  
 
A. Penkova, G. Polotskaya, A. Toikka, “Pervaporation composite membranes for ethyl acetate 
production”, Chem. Eng. Process., 2015, 87, 81-87, DOI: 10.1016/j.cep.2014.11.015. 
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A joint experimental and QC study on the influence of solvent dynamics on the 
protonation equilibrium in a strongly hydrogen bonded phenol-acetate complex 
in CD2Cl2 is presented. Experimentally, combined low-temperature 1H and 13C 
NMR and UV-vis spectroscopy was used, showing proton tautomerism 
between PhOHOAc and PhOHOAc forms. Computationally, ab initio 
molecular dynamics was used. The relative motion of counter-cation and “free” 
carbonyl group of the acid plays the major role in the OHO bond geometry and 
causes proton “jumps”, i.e. interconversion of tautomers. Weak H-bonds 
between CH groups of the solvent and oxygen atom of carbonyl stabilize 
PhOH···–OAc type of structures. Breaking of CHO bonds shifts the 
equilibrium towards PhOHOAc form. 
 
S. Pylaeva, C. Allolio, B. Koeppe, G.S. Denisov, H.-H. Limbach, D. Sebastiani, P.M. Tolstoy, “Proton 
transfer in hydrogen bonded complex caused by solvation shells fluctuations: ab initio MD study of 
anionic phenolate-carboxylic acid and neutral pyridine-carboxylic acid systems”, PCCP 2015, 17, 4634-
4644. DOI: 10.1039/c4cp04727c. 
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PUBLICATIONS 2014 
 

1. I.S. Krytchankou, D.V. Krupenya, A.J. Karttunen, S.P. Tunik, T.A. Pakkanen, P.-T. Choud, I.O. Koshevoy, “Triphosphine-supported bimetallic AuI–MI (M = Ag, Cu) alkynyl clusters”, Dalton Trans., 2014, 
43, 3383-3394. DOI: 10.1039/C3DT52658E 

2. J.R. Shakirova, E.V. Grachova, A.J. Karttunen, V.V. Gurzhiy, S.P. Tunik, I.O. Koshevoy, “ Metallophilicity-assisted assembly of phosphinebased cage molecules”, Dalton Trans., 2014, 43, 6236-6243. DOI: 
10.1039/c3dt53645a 

3. A.S. Pankova, M.A. Kuznetsov, “Synthesis and thermal transformations of spiro-fused N-phthalimidoaziridines”, Tetrahedron Lett., 2014, 55, 2499-2503. DOI: http://dx.doi.org/10.1016/j.tetlet.2014.03.014 
4. A.P. Molchanov, R.S. Savinkov, A.V. Stepakov, G.L. Starova, R.R. Kostikov, V.S. Barnakova, A.V. Ivanov, “A Highly Efficient and Stereoselective Cycloaddition of Nitrones to N-Vinylpyrroles”, Synthesis 

2014, 46, 771-780. DOI: 10.1055/s-0033-1340479 
5. A.V. Stepakov, A.G. Larina, V.M. Boitsov, V.V. Gurzhiy, A.P. Molchanov, R.R. Kostikov, “Synthesis of indene derivatives via reactions of vinylidenecyclopropanes with the N-acyliminium cations generated 

from hydroxylactams”, Tetrahedron Lett., 2014, 55, 2022-2026. DOI: 10.1016/j.tetlet.2014.02.039 
6. M.T. Dau, J.R. Shakirova, A.J. Karttunen, E.V. Grachova, S.P. Tunik, A.S. Melnikov, T.A. Pakkanen, I.O. Koshevoy, “Coinage Metal Complexes Supported by the Tri- and Tetraphosphine Ligands”, Inorg. 

Chem., 2014, 53, 4705-4715. DOI: 10.1021/ic500402m  
7. A.A. Melekhova, D.V. Krupenya, V.V. Gurzhiy, A.S. Melnikov, P.Yu. Serdobintsev, S.I. Selivanov, S.P. Tunik, “Synthesis, characterization, luminescence and non-linear optical properties of diimine 

platinum(II) complexes with arylacetylene ligands”, J. Organomet. Chem., 2014, 763-764, 1-5. DOI: 10.1016/j.jorganchem.2014.04.002 
8. I.O. Koshevoy, Y.-C. Chang, Y.-A. Chen, A.J. Karttunen, E.V. Grachova, S.P. Tunik, J.Janis, T.A. Pakkanen, P.-T. Chou, “Luminescent Gold(I) Alkynyl Clusters Stabilized by Flexible Diphosphine Ligands”, 

Organometallics, 2014, 33, 2363-2371. DOI: 10.1021/om5002952 
9. E.Yu. Bulatov, T.G. Chulkova, I.A. Boyarskaya, V.V. Kondratiev, M. Haukka, V.Yu. Kukushkin, “Triple associates based on (oxime)Pt(II) species, 18-crown-6, and water: Synthesis, structural characterization, 

and DFT study”, J. Molec. Struct. 2014, 1068, 176-181. DOI: 10.1016/j.molstruc.2014.04.010 
10. L.L. Rodina, J.J. Medvedev, O.S. Galkina, V.A. Nikolaev, “Thermolysis of 4-Diazotetrahydrofuran-3-ones: Total Change of Reaction Course Compared to Photolysis”, Eur. J. Org. Chem. 2014, 14, 2993-3000. 

DOI: 10.1002/ejoc.201400161 
11. M.A. Kinzhalov, K.V. Luzyanin, I.A. Boyarskaya, G.L. Starova, V.P. Boyarskiy, “Synthetic and structural investigation of [PdBr2(CNR)2] (R = Cy, Xyl)”, J Molec. Struct. 2014, 1068, 222-227. DOI: 

10.1016/j.molstruc.2014.04.025 
12. M.V. Popova, D. Michel, “Behavior of Sodium Lauroyl Sarcosinate in Solution and Binary Mixtures by Means NMR”, Appl. Magn. Reson. 2014, 45, 353-364. DOI: 10.1007/s00723-014-0531-9 
13. P.R. Golubev, A.S. Pankova, M.A. Kuznetsov, “Transition-Metal-Free Approach to 4-Ethynylpyrimidines via Alkenynones”, Eur. J. Org. Chem. 2014, 3614-3621. DOI: 10.1002/ejoc.201402045 
14. J. Malinina, T.Q. Tran, A.V. Stepakov, V.V. Gurzhiy, G.L. Starova, R.R. Kostikov, A.P. Molchanov, “[3+2] Cycloaddition reactions of arylallenes with C-(N-arylcarbamoyl)- and C,C-

bis(methoxycarbonyl)nitrones and subsequent rearrangements”, Tetrahedron Lett. 2014, 55, 3663-3666. DOI: 10.1016/j.tetlet.2014.04.107 
15. M.A. Kuznetsov, A.Ya. Bespalov,”One-pot, Three-component Synthesis of [1,3]thiazolo[4,3-b][1,3,4]thiadiazoles: Correct Structure of the Products”, Chem. Heterocycl. Compd. 2014, 49, 1458-1463. DOI: 

10.1007/s10593-014-1396-4 
16. V.A. Rassadin, E. Nicolas, Y. Six, “Ti(OiPr)4/nBuLi: an attractive reagent system for [2+2+2] cyclotrimerisation reactions”, Chem. Commun. 2014, 50, 7666-7779. DOI: 10.1039/C4CC02698E 
17. V.V. Sokolov, A.Yu. Ivanov, M.S. Avdontseva, A.A. Zolotarev, “Stereochemistry and NMR Spectra of Some Tricyclic Condensed Thiazolidine Derivatives with a Bridgehead Nitrogen Atom”. Chem. 

Heterocycl. Compd. 2014, 50, 550-556. DOI: 10.1007/s10593-014-1506-3 
18. P.B. Davidovich, D.S. Novikova, V.G. Tribulovich, S.N. Smirnov, V.V. Gurzhiy, G. Melino, A.V. Garabadzhiu,”First X-ray Structural Characterization of Isatin Schiff-Base Derivative. NMR and Theoretical 

Conformational Studies”, J. Molec. Struct. 2014, 1075, 450-455. DOI:10.1016/j.molstruc.2014.07.008 
19. A. Miroslavov, Y. Polotskii, V. Gurzhiy, A. Ivanov, A. Lumpov, M. Tyupina, G. Sidorenko, P. Tolstoy, D. Maltsev, D. Suglobov, "Technetium and Rhenium Pentacarbonyl Complexes with C2 and C11 ω-

Isocyanocarboxylic Acid Esters", Inorg. Chem. 2014, 53(15), 7861-7869. DOI: 10.1021/ic500327s 
20. Dz.N. Konshina, A.V. Furina, Z.A. Temerdashev, A.A. Gurinov, V.V. Konshin, “Immobilization of Guanazyl Functional Groups on Silica for Solid-Phase Extraction of Metal Ions”, Analytical Lett. 2014, 47, 

2665-2681. DOI: 10.1080/00032719.2014.917421 
21. A.V. Stepakov, V.M. Boitsov, A.G. Larina, A.P. Molchanov, ”Acid-induced rearrangement of cycloadducts from N-aryl itaconimides and 1,3-diphenylisobenzofuran”, Tetrahedron Lett. 2014, 55, 4895-4897. 

DOI: 10.1016/j.tetlet.2014.06.107 
22. D.S. Ryabukhin, L.Yu. Gurskaya, G.K. Fukin, A.V. Vasilyev, “Superelectrophilic activation of N-aryl amides of 3-arylpropynoic acids: synthesis of quinolin-2(1H)-one derivatives”, Tetrahedron 2014, 70, 

6428-6443. DOI: 0.1016/j.tet.2014.07.028 
23. O.Yu. Bakulina, A.Yu. Ivanov, D.V. Dar’in, P.S. Lobanov, “New transformations of 2-methylsulfanyl-4,6-dichloropyrimidine-5-carbaldehyde involving enamines: synthesis of condensed azines”, Mendeleev 

Commun. 2014, 24, 163-164. DOI: 10.1016/j.mencom.2014.04.013 
24. I.I. Eliseev, P.V. Gushchin, Yi.-A. Chen, P.-T. Chou, M. Haukka, G.L. Starova, V.Yu. Kukushkin, “Phosphorescent Pt(II) Systems Featuring Both 2,2’-Dipyridylamine and 1,3,5-Triazapentadiene Ligands”, 

Eur. J. Inorg. Chem. 2014, 4101-4108. DOI:10.1002/ejic.201402364 
25. E.A. Valishina, M.F.C. Guedes da Silva, M.A. Kinzhalov, S.A. Timofeeva, T.M. Buslaeva, M. Haukka, A.J.L. Pombeiro, V.P. Boyarskiy, V.Yu. Kukushkin, K.V. Luzyanin, “Palladium-ADC complexes as 

efficient catalysts in copper-free and room temperature Sonogashira coupling”, J. Molec. Catalysis A 2014, 395, 162-171, DOI: 10.1016/j.molcata.2014.08.018 
26. O.Yu. Bakulina, A.Yu. Ivanov, P.S. Lobanov, D.V. Dar’in, “Synthesis of novel peri-fused heterocyclic systemsdpyrimido [4,5,6-de][1,8]naphthyridines, based on interaction of 4,6-dichloro-2-

methylthiopyrimidine-5-carbaldehyde with geminal enediamines”, Tetrahedron 2014, 70, 7900-7905. DOI: 10.1016/j.tet.2014.08.066 
27. A.S. Smirnov, E.S. Butukhanova, N.A. Bokach, G.L. Starova, V.V. Gurzhiy, M.L. Kuznetsov, V.Yu. Kukushkin, “Novel (cyanamide)ZnII complexes and zinc(II)-mediated hydration of the cyanamide ligands”, 

Dalton Trans. 2014, 43, 15798-15811. DOI: 10.1039/c4dt01812e 
28. M.Ya. Goikhmana, N.P. Yevlampieva, I.V. Podeshvo, S.A. Mil’tsov, V.S. Karavan, I.V. Gofman, A.P. Khurchak, A.V. Yakimansky, “Polymers with Cyanine Chromophore Groups in the Main Chain: Synthesis 

and Properties”, Polymer Science B, 2014, 56, 352-359. DOI: 10.1134/S1560090414030051 
29. S. Miltsov, V. Karavan, M. Goikhman, I. Podeshvo, S. Gómez-de Pedro, M. Puyol, J. Alonso-Chamarro, “Synthesis of bis-aminosubstituted indocyanine dyes for their use in polymeric compositions”. Dyes 

and Pigments, 2014, 109, 34-41. DOI: 10.1016/j.dyepig.2014.05.002 
30. M.Ya. Demakova, K.V. Luzyanin, G.L. Starova, V.Yu. Kukushkin, “Facile alternative route to cis-[PtCl2(PTA)2] and [PtCl(PTA)3]Cl (PTA = 1,3,5-triaza-7-phosphaadamantane)”, Inorg. Chem. Commun., 

2014, 50, 17-18. DOI: 10.1016/j.inoche.2014.10.002 
31. D.S. Bolotin, K.I. Kulish, N.A. Bokach, G.L. Starova, V.V. Gurzhiy, V.Yu. Kukushkin, “Zinc(II)-Mediated Nitrile−Amidoxime Coupling Gives New Insights into H+‑Assisted Generation of 1,2,4-

Oxadiazoles”, Inorg. Chem., 2014, 53, 10312-10324. DOI: 10.1021/ic501333s 
32. T.B. Anisimova, M. Fátima C. Guedes da Silva, V.Yu. Kukushkin, A.J. L. Pombeiro, K.V. Luzyanin, “Metal-mediated coupling of amino acid esters with isocyanides leading to new chiral acyclic aminocarbene 

complexes”, Dalton Trans., 2014, 43, 15861-15871. DOI: 10.1039/c4dt01917b 
33. A.N. Kazakova, R.O. Iakovenko, V.M. Muzalevskiy, I.A. Boyarskaya, M.S. Avdontceva, G.L. Starova, A.V. Vasilyev, V.G. Nenajdenko, “Trifluoromethylated allyl alcohols: acid-promoted reactions with arenes 

and unusual ‘dimerization’”, Tetrahedron Lett., 2014, 55, 6851-6855. DOI: 10.1016/j.tetlet.2014.10.083 
34. A.F. Khlebnikov, M.S. Novikov, Y.G. Gorbunova, E.E. Galenko, K.I. Mikhailov, V.V. Pakalnis, M.S. Avdontceva, “Isoxazolium N-ylides and 1-oxa-5-azahexa-1,3,5-trienes on the way from isoxazoles to 2H-

1,3-oxazines”, Beilstein J. Org. Chem., 2014, 10, 1896-1905. DOI:10.3762/bjoc.10.197 
35. A.F. Khlebnikov, M.S. Novikov, V.V. Pakalnis, R.O. Iakovenko, D.S. Yufit, “Domino reactions of 2H-azirines with acylketenes from furan-2,3-diones: Competition between the formation of ortho-fused and 

bridged heterocyclic systems”, Beilstein J. Org. Chem., 2014, 10, 784-793. DOI:10.3762/bjoc.10.74 
36. A.S. Konev, A.F. Khlebnikov, P.I. Prolubnikov, A.S. Mereshchenko, A.V. Povolotskiy, O.V. Levin, A. Hirsch, “Synthesis of New Porphyrin–Fullerene Dyads Capable of Forming Charge-Separated States on a 

Microsecond Lifetime Scale”, Chem. Eur. J., 2014, 20,1-15. DOI: 10.1002/chem.201404435 
37. N.A. Danilkina, A.E. Kulyashova, A.F. Khlebnikov, S. Bräse, I.A. Balova, “Electrophilic Cyclization of Aryldiacetylenes in the Synthesis of Functionalized Enediynes Fused to a Heterocyclic Core”, J. Org. 

Chem., 2014, 79(19), 9018-9045. DOI: 10.1021/jo501396s 
38. A.F. Khlebnikov, O.A. Tomashenko, L.D. Funt, M.S. Novikov, “Simple Approach to Pyrrolylimidazole Derivatives by Azirine Ring Expansion with Imidazolium Ylides”, Org. Biomol. Chem., 2014, 12, 6598-

6609. DIO: 10.1039/c4ob00865k 
39. A.S. Konev, D.A. Lukyanov, P.S. Vlasov, O.V. Levin, A.A. Virtsev, I.M. Kislyakov, A.F. Khlebnikov, “The Implication of 1,3-Dipolar Cycloaddition of Azomethine Ylides to the Synthesis of Main-Chain 

Porphyrin Oligomers”, Macromol. Chem. Phys., 2014, 215, 516-529. DOI: 10.1002/macp.201300679 
40. A.F. Khlebnikov, A.S. Konev, A.A. Virtsev, D.S. Yufit, G. Mlostoń, H. Heimgartner, “Concerted vs. Non-Concerted 1,3-Dipolar Cycloadditions of Azomethine Ylides to Electron-Deficient Dialkyl 2,3-

Dicyanobut-2-enedioates”, Helv. Chim. Acta., 2014, 97, 453-470. DOI: 10.1002/hlca.201300405 
41. K.V. Zavyalov, M.S. Novikov, A.F. Khlebnikov, V.V. Pakalnis, “Selective syntheses of 2H-1,3-oxazines and 1H-pyrrol-3(2H)-ones via temperature-dependent Rh(II)-carbenoid-mediated 2H-azirine ring 

expansion”, Tetrahedron, 2014, 70(21), 3377-3384. DOI: 10.1016/j.tet.2014.03.101 
42. P.V. Gushchin, M.L. Kuznetsov, M. Haukka, V.Yu. Kukushkin, “Anionic halide-alcohol clusters in the solid state”, J. Phys. Chem. A, 2014, 118, 9529-9539. DOI: 10.1021/jp506256a 
43. A.E. Kulyashova, E.V. Mikheeva, N.A. Danilkina, I.A. Balova, "Synthesis of 2-(buta-1,3-diynyl)-N,N-dimethylanilines using reductive methylation step", Mendeleev Commun., 2014, 24, 102-104. DOI: 

10.1016/j.mencom.2014.03.013 
44. А.П. Молчанов, Q.T. Tran, А.В. Степаков, Г.Л. Старова, Р.Р. Костиков, «Regioselective cycloaddition of C-carbamoylnitrones to methyl (E)-2-(2-phenylcyclopropylidene)acetate and methyl (E)-2-

methylidene-3-phenylcyclopropane-1-carboxylate», Russ. J. Org. Chem., 2014, 50, 78-82 (russ. 84-88). DOI: 10.1134/S1070428014010151 
45. A.V. Stepakov, A.G. Larina, V.M. Boitsov, A.P. Molchanov, “Reaction of 6,6-dimethylfulvene with aromatic imines in the presence of Lewis acids”, Russ. J. Org. Chem., 2014, 50, 389-393 (russ. 404-408). DOI: 

10.1134/S1070428014030154 
46. T.M. Dau, Y.-A. Chen, A.J. Karttunen, E.V. Grachova, S.P. Tunik, K.-T. Lin, W.-Y. Hung, P.-T. Chou, T.A. Pakkanen, I.O. Koshevoy, “Tetragold(I) Complexes: Solution Isomerization and Tunable Solid-

State Luminescence”, Inorg. Chem., 2014, 53, 9478-9488. DOI: 10.1021/ic501470v 
47. A.S. Pankova, M.A. Samartsev, I.A. Shulgin, P.R. Golubev, М.А. Кuznetsov, “Synthesis of thiazolidines via regioselective addition of unsymmetric thioureas to maleic acid derivatives”, RSC Advances, 2014, 4, 

51780-51786. DOI 10.1039/c4ra07840c 



 9

RESEARCH COOPERATION PARTNERS 
 
IN RUSSIA 

Rostov-on-Don

Krasnodar
Cheljabinsk

Novosibirsk Irkutsk

St.Petersburg

Moscow
Jaroslavl

Kaliningrad

Murmansk

Kazan

 
Herzen State Pedagogical University, St.Petersburg 
Saint Petersburg State Technological University of Plant Polymers, St.Petersburg 
Radium Institute, St.Petersburg 
International Tomographic Center, the Siberian Branch of the Russ. Acad. Sci., Novosibirsk 
A.N. Nesmeyanov Institute of Organoelement Compounds of Russ. Acad. Sci., Moscow 
Immanuel Kant Baltic Federal University, Kaliningrad 
Kazan Federal University, Kazan 
Southern Federal University, Rostov-on-Don 
Murmansk State Technical University 
Yaroslavl State University, Yaroslavl 
Kuban State University, Krasnodar 
Irkutsk Institute of Chemistry SB RAN, Irkutsk 
South Ural State University, Cheljabinsk 
 

 
AROUND THE WORLD 

Guadalajara

Bloemfontein

Beer Sheva

Joensuu

Wroclaw

Regensburg

Berlin
Greifswald

Vitoria

Halle

 
Institute of Biochemistry, Ernst-Moritz-Arndt University of Greifswald, Germany 
Institute of Chemistry and Pharmacology, University of Regensburg, Germany 
Institute of Chemistry and Biochemistry, Free University of Berlin, Germany 
Max-Born Institute of Non-Linear Optics and Short Pulse Spectroscopy, Berlin, Germany 
Martin-Luther University, Halle-Wittenberg, Germany 
Leibnitz Institute of Molecular Pharmacology, Berlin, Germany 
CIC energigune Research Center, Vitoria, Spain 
Exact Sciences and Engineering Center, University of Guadalajara, Mexico 
Department of Chemistry, University of Wroclaw, Poland 
Department of Chemistry, University of Wroclaw, Poland 
Wroclaw University of Technology, Poland 
Ben-Gurion University in Negev, Beer-Sheva, Israel 
Free State University, Bloemfontein, South Africa 



 10

FACILITIES AVAILABLE FOR VISITORS WORKING ON JOINT RESEARCH PROJECTS 
 

OFFICE ROOMS PERSONAL DESK SPACE FOR VISITORS

BREAK ROOM COMMON SPACE 

 
CHEMICAL LAB FOR SAMPLE PREPARATION HOODS 

 

ROTARY EVAPORATOR 

 
HIGH VACUUM LINE

 

SCALES 

 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


