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INTERACTIUNEA ACIDULUI SALICILIC SI PEPTIDEI GLICIL-L-TRIPTOFAN CU
DINITRODERIVATI SI METALE GRELE

Sabina BANCILA®, Laura HABASESCU*, Gabi DROCHIOIU!
'Universitatea “Alexandru loan Cuza”din lasi, Facultatea de Chimie, Bd. Carol I, nr 11, 700506 lasi, Romania,

Pentru a investiga proprietatile optice a doi fluorofori, acidul salicilic (SA) si peptida glicil-
L-triptofan (GW), s-a folosit metoda fluorescentei. Mecanismul de stingere a fluorescentei acidului
salicilic de catre dinitroderivati a fost stabilit ca find unul static. Pentru a investiga modificarile
conformationale ale peptidei GW s-au folosit ioni ai metalelor grele [1]. Excitarea moleculei de acid
salicilic s-a realizat la 297 nm, emisia maxima fiind inregistrata la 410 nm. Intensitatea
fluorescentei acidului salicilic s-a modificat in functie de concentratia si de structura stingatorului
(2,4-dinitrofenol, dinitro-orto-crezol, dinitroanisol). De asemenea, s-a observat o deplasare catre
lungimi de undd mai mari. Spectre similare s-au obtinut in prezenta dinitro-orto-crezolului si
dinitroanisolului (100 pM). O posibila explicatie a acestui comportament ar fi aceea ca in cazul
dinitroanisolului gruparea hidroxilicd (raspunzatoare pentru stingerea fluorescentei) este blocata de
0 grupare metil, -CHs. S-a studiat fluorescenta celui de-al doilea fluorofor, glicil-L-triptofan,
precum si influenta ionilor metalelor grele. S-a observat ca toti ionii metalici utilizati modifica
intensitatea fluorescentei peptide. lonii de cupru au determinat scaderea intensitatii fluorescentei
peptidei GW, iar ionii de nichel au condus la cresterea acesteia [2].

Studiile de fluorescenta a compusilor investigati au permis obtinerea de date stiintifice
importante despre interactiunea ionilor metalelor tranzitionale cu peptidele fiziologic active din
corp.

Cuvinte cheie: acid salicilic, glicil-L-triptofan, dinitroderivati, ionii metalelor grele, fluorescenta
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THE INTERACTION OF SALICYLIC ACID AND PEPTIDE GLYCYL-L-TRYPTOPHAN
WITH DINITRODERIVATES AND HEAVY METAL IONS

Sabina BANCILA®, Laura HABASESCU", Gabi DROCHIOIU*
L«Alexandru loan Cuza” University of lasi, Faculty of Chemistry, 11 Carol 1 Blvd., 700506 lasi, Romania

A fluorescence method was used to investigate the optical properties of two fluorophors,
namely salicylic acid (SA) and peptide glycyl-L-triptophan (GW). The quenching mechanism of
fluorescence of SA, based on a static quenching by dinitroderivates, was discussed. We used heavy
metal ions bound to GW to investigate the conformational changes in peptides [1]. The excitation of
salicylic acid was made at 297 nm and the maximum emission was found at 410 nm. The intensity
of SA fluorescence changed depending on the concentration and on the structure of the quencher
(2,4-dinitrophenol, dinitro-ortho-cresol, dinitroanisol). It was noticed an important shift to higher
wavelenghts, as well. Similar spectra were obtained in the presence of dinitro-ortho-cresol and
dinitroanisol at 100 uM. A possible explanation for this behavior is that in the case of dinitroanisol
the hydroxylic group -OH (responsible for the fluorescence quenching) was blocked (with methyl -
CHs; group). It was studied the fluorescence of the second fluorophore, glycyl-L-tryptophan and its
influence on the heavy metal ions. We observed that all the investigated ions modified the
fluorescence intensity of the peptide. While copper ions decreased the intensity of the fluorescence
of peptide GW, nickel ions increased it [2].

Fluorescence studies applied to the compounds investigated in this paper allow the
acquiring of important scientific data about the transitional metal ions and their interaction with
physiological active peptides in the body.

Keywords: salicylic acid, glycyl-L-triptophan, dinitroderivates, heavy metal ions, fluorescence.
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STUDIUL UNOR CARACTERISTICI ARHEOMETRICE SI A STARII DE CONSERVARE
A UNEI ICOANE DIN SECOLUL AL XIX-LEA

Raluca Anamaria CRISTACHE?, lon SANDU"?, Viorica VASILACHE!?, Oana CRISTACHE!

YUniversitatea “Alexandru loan Cuza” din lasi, Platforma ARHEOINVEST, Bd. Carol I, nr. 11, 700506 lasi, Romdnia
Forumul Inventatorilor Romani, Str Sf. Petru Movila 3, L11, 11I/3, 700089 lasi, Romania

Lucrarea prezinta rezultatele studiului fizico-chimic asupra icoanei ,Maica Domnului
Indureratd” din secolul al XIX-lea. Icoana este executatd de un pictor anonim, in tempera, pe suport
din lemn de tei. Persoana este infatisata in semiprofil, pana la bust, cu capul aplecat, incadratd de un
chenar. Culorile predominante ale icoanei sunt albastru ultramarin, ocru si brun-roscat, foita de aur
sau bronz. Canturile suportului au fost acoperite cu tempera in tonurile icoanei. Pe cantul drept se
poate vedea o inscriptic facuta cu tus albastru, indescifrabila. Stratul pictural prezintd lacune,
cracluri, desprinderi, murdarie aderenta, verni degradat si desprins (Figura 1). Suportul este din
lemn de tei, Tillia cordata, format dintr-o singura placa, taiata transversal, fara traverse. Studiul se
axeaza pe identificarea unor caracteristici arheometrice privind suportul de lemn si stratul pictural.
Pentru analiza materialelor picturale si a starii de conservare a icoanei, s-au folosit Spectrometria
Infrarosu cu Transformata Fourier (Micro-FTIR) si Microscopie Electronica de Scanare cuplata cu
Dispersie de Raze-X (SEM-EDX). Cu ajutorul acestora s-au putut identifica pigmentii utilizati si
starea de degradare a suportului de lemn. Prin analiza spectrului FTIR s-a dovedit ca stratul pictural
contine albastru ultramarin (Figura 2), grund si mult praf, concluzie sprijinita de analiza SEM-EDX.
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Figura 1. Detaliu al stratului pictural. Figura 2. Spectrul FTIR al stratului pictural.

Cuvinte cheie: icoana, Micro-FTIR, SEM-EDX.
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STUDY OF SOME ARCHEOMETRIC CHARACTERISTICS OF A PANEL PAINTED
ICON FORM XIX™ CENTURY

Raluca Anamaria CRISTACHE?, lon SANDU?, Viorica VASILACHE?, Oana CRISTACHE?

L«Alexandru loan Cuza” University of lasi, ARHEOINVEST Platform, 11 Carol 1 Blvd., 700506 lasi, Romania
2Romanian Inventors Forum, 3 Sf. Petru Movila Str, L11, 111/3, 700089 lasi, Romania

The paper presents a physicochemical study on the orthodox icon “The grieving Mother”
from XIX™ century. The icon is made by an anonymus painter, in tempera pigments, on a lime
wood support, Tillia cordata. God’s Mother is represented from one side, only the bust, with the
head down, framed by a white border. The predominant colors of the icon are ultramarine blue,
ocher, red-brown, with gold leaf or bronze. The edges of the panel were painted with tempera
pigments as the border. On the right edge an inscription in blue ink, can be seen, but is unreadable.
The painting layer has gaps, fissures, detachments, dirt, degraded and scaly varnish (Figure 1). The
panel is made from lime wood, Tillia cordata, from a single board, transversally cut, without
crossbeams. The study is based on the identification of some archeometric characteristics of the
wood panel and of the pigment layer. For the analysis of the painting materials and of the
conservation state, the Fourier Transform Infrared Spectroscopy (Micro-FTIR) and the Scanning
Electron Microscope coupled with Energy Dispersive X-ray spectroscopy (SEM-EDX) were used.
With their help it was able to identify the pigments used and the state of degradation of the panel.
The FTIR spectrum analysis showed that the pigment layer contains ultramarine blue (Figure 2),
ground and dust, a conclusion supported by SEM-EDX analysis.
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Figure 1. Detail of the pigment layer. Figure 2. FTIR spectrum of the pigment layer.

Key words: icon, Micro-FTIR, SEM-EDX.
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CONSIDERATII ENERGETICE PRIVIND PROCESUL DE USCARE A
FRUCTELOR IN AER CALD

Cristina BAIRAC

Universitatea ,,Stefan cel Mare” din Suceava, Facultatea de Inginerie Alimentara, str. Universitatii nr.13, 720229,
Suceava, Romania

In aceastd lucrare este analizat din punct de vedere energetic procesul de uscare, Tn general,
si de uscare a fructelor, in particular. Scopul este acela de a stabili conditiile optime de uscare, atét
in ceea ce priveste consumul de energie, cat si in privinta conservarii proprietatilor organoleptice
ale produselor. Tn lucrare sunt prezentate ecuatiile ce descriu fenomenul de uscare, precum si
rezultatele obtinute din experimentele de uscare a merelor si prunelor, care au fost comparate cu
cele din literatura de specialitate.

Cuvinte cheie: aer cald, energie, exergie, fructe, uscare
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ENERGETIC CONSIDERATIONS REGARDING THE DRYING OF FRUITS IN
HOT AIR PROCESS

Cristina BAIRAC

“Stefan cel Mare” University of Suceava, Faculty of Food Engineering, 13" Universitatii Street,
720229 Suceava, Romania

This work presents an energetic analysis on drying process in general and drying of fruits in
particular. The aim of this work is to find optimal conditions for drying, both regarding energy
consumption and preserving of organoleptic properties of the products. In the first section equations
describing the drying process are presented. Exergy represents in thermodynamics the maximum
useful work obtained in a process, or the maximum extractible energy. The equations are based on
exergy determination, because the loss of exergy could indicate the stages of the process where it is
possible to obtain an improvement of efficiency. Some data experimentally obtained during apples
and prunes drying are presented as well. Analyzes indicate that recovering of some energy of hot air
is a way for efficiency improvement.

Keywords: hot air, energy, exergy, fruits, drying.
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SINTEZA S1 CARACTERIZAREA UNUI COMPLEX HETERONUCLEAR
Fe/Co CU TRIETANOLAMINA

Alexandru MANEA!

! Universitatea din Bucuresti, Bd. M. Kogdalniceanu 36-46, Sector 5, 050107, Bucuresti, Romdnia

Lucrarea de fata descrie sinteza si caracterizarea unui complex heteronuclear Fe/Co, avand
ca liganzi trietanolamina si acid pivalic.

Caracterizarea complexului a fost realizata prin intermediul metodelor spectrale IR si UV-
Vis, precum si prin difractie de raze X pe monocristal. De asemenea, vor fi prezentate rafinarea
succesiva a structurii si eventuale proprietati interesante.

Cuvinte cheie: complex heteronuclear, trietanolamina, acid pivalic.
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SYNTHESIS AND CHARACTERIZATION OF A HETERONUCLEAR FE/CO
COORDINATION CLUSTER WITH TRIETHANOLAMINE

Alexandru MANEA!

! University of Bucharest, 36-46 Kogalniceanu Blvd., 050107 Bucharest, Romania

The paper describes the synthesis and characterization of a heteronuclear coordination
cluster of iron and cobalt, having triethanolamine and pivalic acid as ligands.

The characterization was performed by means of IR and UV-Vis spectroscopy and by
single crystal X-ray diffraction. Also, further refinements of the structure and/or interesting
properties will be presented where possible.

Keywords: coordination cluster, heteronuclear, triethanolamine, pivalic acid.
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ACTIVITATEA FOTOCATALITICA A NANOPARTICULELOR ZnFe; xCryxO4 LA
INDEPARTAREA COLORANTULUI ORANGE I DIN SOLUTII APOASE

Adrian I. BORHAN?, Petrisor SAMOILA?, Vasile HULEA®, Alexandra R. IORDAN?,
Mircea N. PALAMARU*

! Universitatea “Alexandru loan Cuza” din lasi, Facultatea de Chimie, Bd. Carol 1, nr. 11, 700506 lasi, Romania
2Institutul de Chimie Macromoleculard ““Petru Poni”’, nr 41A, Aleea Gr. Ghica Voda, 700487 lasi, Romania
® Institut Charles Gerhardt, UMR 5253, CNRS-UM2-ENSCM-UM1, Matériaux Avancés pour la Catalyse et la Santé, 8
rue de I’Ecole Normale, 34 296 Cedex 5, France

Poluarea resurselor de apd de catre colorantii din industria textild, hartiei, materialelor
plastice, pielariei, produselor cosmetice este o problema serioasa de mediu din cauza toxicitatii lor,
afectand calitatea vietii pentru generatiile viitoare [1]. Activitatea fotocataliticd sub lumina UV a
pulberilor de ZnFe,«CrO4 (x=0, 0,25, 0,50, 1,0, 1,50, 2,0) a fost evaluata prin experimente de
degradare a colorantului Orange | in solutie apoasa. Orange I este un colorant azoic foarte stabil si
degradarea lui prin iradiere cu o lampa de Hg, in prezenta nanocatalizatorului ZnFe,O,4, a fost
relativ lentd. Tn 45 min de iradiere a fost eliminata doar 36.80% din cantitatea initiala de colorant.
Eficienta indepartarii colorantului a fost imbunatatita pana la 92.80% prin introducerea cationilor
Cr** in reteaua octaedrici a ZnFe,O,. De asemenea, a fost studiatd eficienta fotocatalizatorului
ZnFeo50Cri5004 In lumina vizibila. Viteza de decolorare in lumina vizibila a fost de doud ori mai
scazuta, respectiv 49% in 45 min. Tn figura 1 este prezentata scaderea intensititii culorii (%) prin
iradiere cu lumina din domeniul UV, in functie de continutul de Cr*,
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Figura 1. Scdderea intensitatii culorii la cresterea continutului de Cr3*(x)

Se poate concluziona faptul ca ZnFegs50Cri5004 contine dozajul optim de crom pentru
degradarea fotocatalitici a Orange I sub actiunea luminii UV. Rezultatele obtinute Tn lumina
vizibild sunt in acord cu cele prezentate in literatura de specialitate [2].

Cuvinte cheie: fotocatalizator, fotodegradare, Orange I.
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PHOTOCATALYTIC ACTIVITY OF ZNFE».xCRxOs NANOPARTICLES ON ORANGE |
AZO DYE REMOVAL FROM AQUEOUS SOLUTION

Adrian I. BORHAN?, Petrisor SAMOILA?, Vasile HULEA®, Alexandra R. IORDAN?,
Mircea N. PALAMARU*

L«Alexandru loan Cuza” University of lasi, Faculty of Chemistry, 11 Carol 1 Blvd., 700506 lasi, Romania
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® Institut Charles Gerhardt, UMR 5253, CNRS-UM2-ENSCM-UM1, Matériaux Avancés pour la Catalyse et la Santé,
8 rue de I’Ecole Normale, 34 296 Cedex 5, France

The pollution of water resources by the dyes from industries such as textile, paper, plastic,
leather, and cosmetics has become a serious environmental problem because of their toxicity,
affecting the quality of life for generation to come [1]. The photocatalytic activity of ZnFe;.xCrcO4
(x=0, 0.25, 0.50, 1.0, 1.50, 2.0) powders under UV light was evaluated by performing experiments
on the degradation of Orange | in aqueous solution. Orange | was a very stable azo dye and the
physical degradation using ZnFe,O,4 photocatalyst under Hg lamp irradiation was relatively slow
and only 36.80% of Orange | could be removed in 45 min irradiation time. The removal efficiency
was enhanced to 92.80% when Cr** cations were introduced in octahedral lattice of ZnFe,O4. We
further studied photocatalytic activity under visible light irradiation of ZnFegsoCri5004 above
Orange | dye solution. The decolorization rate under visible light is two times lower, ie 49% in 45
min. Figure 1 shows the percentual color removal with increasing Cr** content (x) under UV light
irradiation.
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Figure 1. Color removal with increasing Cr** content (x).

Therefore, we conclude that ZnFeysoCri5004 contains chromium optimal dosage for
photocatalytic degradation of Orange | under UV light. The results obtained under visible light are
in agreement with literature [2].

Keywords: photocatalyst, photodegradation, Orange 1.
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RELATIA DINTRE PROPRIETATILE DIELECTRICE SI STRUCTURA IN FERITA
DE MAGNEZIU SUBSTITUITA CU CUPRU

Alin C. DRUC?, Adrian I. BORHAN®, George NEDELCU?, Liviu LEONTIE?
Alexandra R. IORDAN*, Mircea N. PALAMARU*
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Feritele cu structura de tip spinel, ce au formula generald AB,O,, unde B = Fe*" este un
cation de pe pozitia octaedrici si A = Mg®*, Cu®*, Co*" este un cation localizat pe pozitia
tetraedrica, reprezinta o clasa importantda de materiale datorita proprietatilor electrice [1] si
magnetice [2] pe care le poseda. Aceste materiale joaca un rol important in multe domenii, datorita
toxicitatii reduse si stabilitatii chimice si termice ridicate.

Au fost preparate pentru prima data pulberile nanocristaline de ferita de magneziu substituita
cu cupru, cu formula generala Mg;.xCuxFe,O4 (x = 0,00, 0,17, 0,34, 0,50, 0,67, 0,84, 1,00), prin
metoda sol-gel cu auto-combustie [3] folosind glicina ca agent de combustie.

Reactia chimica in faza solida si aparitia stucturii de tip spinel au fost monitorizate prin
intermediul spectroscopiei de absorbtie in infrarosu (Figura 1). Difractia de raze X confirma
formarea fazei unice de tip spinel (Figura 2). S-a observat o trecere de la structura cubica la cea
tetragonala pentru x = 0.84. Microstructura probelor a fost analizata prin microscopie electronica de
scanare, iar dimensiunile particulelor au fost estimate din micrografii (Figura 3).

Analiza proprietatilor dielectrice a evidentiat valori foarte mici ale pierderilor dielectrice la
frecvente de peste 10 MHz.
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Figura 1. Spectrul IR pentru
Mg:xCu,Fe,0,4 (0,00<x<17,00) la
900 °C.

Figura 2. Difractograma pentru
Mg:xCu,Fe,0,4 (0,00<x<17,00) la
900 °C.

Figura 3. Micrografia SEM pentru
MCFO 0,17 1a 900 °C.

Cuvinte cheie: ferite, sol-gel cu auto-combustie, proprietati dielectrice.
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Spinel ferrites, with general formula of AB,04, where B = Fe** is a cation from octahedral
positions and A = Mg**, Cu?*, Co®" is a cation located in tetrahedral positions, are a very important
class of materials, due to their electric [1] and magnetic properties [2]. These materials, which have
significant features such as low toxicity, high chemical and thermal stability, play a major role in
many application areas.

Nanocrystalline powders of copper-substituted magnesium ferrites with general formula
Mg:-xCuxFe;O4 (x = 0.00, 0.17, 0.34, 0.50, 0.67, 0.84, 1.00) were prepared for the first time by sol-
gel auto-combustion method [3], using glycine as fuel agent.

Solid phase chemical reactions and the occurrence of spinel structure were monitored by
using infrared spectroscopy (Figure 1). X-ray diffraction analysis confirmed the spinel single-phase
formation (Figure 2). A shift from cubic structure to tetragonal structure starting with x = 0.84 was
also observed. Microstructure of the samples was analyzed by scanning electron microscopy and
particle size was estimated from the micrographs (Figure 3).

Analysis of dielectric properties revealed very low values of dielectric loss at frequencies
over 10 MHz.
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Figure 1. IR spectra of Figure 2. X-ray diffraction patterns of Figure 3. SEM micrograph for
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PEROVSKITILOR DUBLII A,DyBiOs (A=Mg, Ca, Sr, Ba)
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In lucrare sunt prezentate studiile asupra structurii si proprietatilor dielectrice ale
perovskitilor dublii A;DyBiOg (A = Mg, Ca, Ba, Sr) sintetizati prin metoda sol-gel auto-combustie
[1]. Progresul sintezei a fost monitorizat cu ajutorul spectroscopiei in infrarosu (FTIR), fomarea
fazelor de tip perovskit au fost evaluate prin difractic de raze X (XRD). Morfologia probelor
obtinute la 900 °C, a fost investigata prin intermediul microscopiei de scanare cu electroni (SEM).
frecventa a fost investigata cu un aparat de tip Agilent 4292-1, in domeniul de frecventa 40 Hz -
10 MHz, la temperatura camerei.
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Figura 1. Variatia permitivitatii (a) si a pierderii dielectrice (b) cu frecventa pentru A,DyBiOg (A=Mg, Ca, Sr, Ba).

Din datele experimentale s-a observat faptul ca prin substitutia cationului din pozitia A =Ca
cu A=Sr si Ba, permitivitatea dielectrica creste, fenomen care poate fi corelat cu scaderea
concentratiei dipolilor datorita cresterii volumului celulei elementare. Pentru Mg,DyBiOg constanta
dielectrica atinge un palier, la valori mici ale frecventei, cauzat cel mai probabil de defectele ce apar
n structura de tip piroclor [2].

Cuvinte cheie: perovskit dublu, sol-gel auto-combustie, proprietati dielectrice.
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The present paper presents the study on structure and dielectric properties of double
perovskites A,DyBiOs (A = Mg, Ca, Ba, Sr) synthesized by sol-gel auto-combustion method [1].
The synthesis progress was monitored by using IR spectroscopy (FTIR), whereas the perovskite
structures were evaluated by X-ray diffraction (XRD). The morphology of the sintered powders at
900 °C was investigated by scanning electron microscopy using a Vega Tescan-type scanning
transmission electron microscope.
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Figure 1. Dependence of dielectric permitivity (a) and dielectric losses (b) on frequency for
A;DyBiOs (A=Mg, Ca, Sr, Ba)

Dependence of dielectric permittivity (Figure 1a) and dielectric losses (Figure 1b) on
frequency were studied using an Agilent 4292-1 device, in the range of 40 Hz — 10 MHz, at room
temperature. The experimental data indicated that by changing A from Ca to Sr and Ba, the
permittivity increases, which may be related to a decrease in concentration of dipoles due to the
increase in unit-cell volume. For Mg,DyBiOg, dielectric constant reach to the linear plateau at low
frequency, caused probably by the defects presented in pyrochlore structure [2].

Keywords: double perovskites, sol-gel auto-combustion method, dielectric properties.
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O ANALIZA DIN PUNCT DE VEDERE AL IMPACTULUI ASUPRA MEDIULUI A
LEVIGATULUI DIN GROPILE DE GUNOI. SITUATIA ROMANIEI
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Monitorizarea depozitelor de deseuri este o necesitate pentru a asigura securitatea acestora.
Folosind modelele de curgere cunoscute, este necesara realizarea unei baze statistice privind
scurgerea levigatului. Descompunerea reziduurilor in gropile de gunoi este un proces lent, care
poate dura intre 50 si 100 de ani, pana cand deseurile se transforma intr-o masa stabila, in timp ce
apa de scurgere (poluatd) va fi produsa in mod constant. Scurgerea apei peste gunoaie creeaza un
amestec chimic. Acest lichid este numit levigat sau lixiviat si este adesea responsabil de
contaminarea panzei freatice in imediata vecinatate a depozitelor.

Cuvinte cheie: levigat, monitorizare, depozite de deseuri, mediu
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AN ANALYSIS REGARDING THE ENVIRONMENTAL IMPACT OF LEACHATE
FROM WASTE DEPOSITS — THE SITUATION OF ROMANIA
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Monitoring of waste deposits represents a necessity to assure their security. Using known
liquid flow models it is necessary to establish a statistical data base regarding leachate regress.
Decomposition of substances from waste deposits is a slow process, which could subsist between
50 and 100 years, until the body of the wastes is transformed in a stable phase. The polluted
flowing water will be produced continuous. The flow of the water beyond the wastes creates a
chemical mixture. This mixture is named leachate and it is often responsible for the contamination
of groundwater in the vicinity of the deposits. This work presents the state-of-art of studies in
Romania and summarizes the issues.

Keywords: leachate, monitoring, waste deposits, environment.
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MODEL DE ORGANIZARE A UNUI INSTITUT DE CERCETARE SI ANALIZA A
CALITATII PRODUSELOR ALIMENTARE
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In aceasta lucrare este prezentat cazul unui institut de analizd a calitatii produselor
alimentare, organizat ca si societate comerciald. Activitatea institutului, numit generic IAA (Institut
de Analize Alimentare), nu se va limita strict la ceea ce se intelege in mod obisnuit prin laborator
de analize, ci va fi una legata si de activitatea de cercetare in domeniul alimentatiei si chimiei
alimentare. Acest institut va functiona ca orice firma in economia liberd, obtinand finantare strict
din proiectele de cercetare la care va participa individual sau in colaborare cu alte institute si din
analizele de calitate a produselor alimentare solicitate de diversi clienti.

Clientii institutului vor fi de asemenea agenti economici, agentii guvernamentale, institute
de cercetare, atat din tard cét si din Europa. Marele avantaj al sistemelor actuale de comunicatii
este ca fac sa dispard distantele. Am prezentat organigrama institutului, inspiratd dupa cea a altor
institute private care functioneaza cu succes in straindtate si de asemenea am prezentat fisa postului
pentru un cercetator. Desigur toate cele exprimate sunt perfectibile.

Cuvinte cheie: cercetare, laborator de analize, produse alimentare, competitivitate, societate
comerciala
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This article studies the case of a food quality analyses institute organized similar to a
company. The activity of the institute, called generically 1AA, will not be limited strictly to food
analyses, but will be closed to scientific research activity in alimentation and food chemistry
domains.

This institute will work similar to every company in market economy, getting founds both
from research projects and food quality analyses, solicited by different clients. Research projects
could be managed individually or in collaboration with other institutes.

The clients of the institute will be different companies, government agencies and other
research institutes in Romania and Europe. A great advantage of actual communication systems is
the disappearance of the distances.

We presented the organization chart of the institute, being inspired from other private
institutes which successfully activate overseas, we presented the data sheet of an employee
researcher, too. Of course all the presented data could be perfectible.

Keywords: research, analyses laboratory, food products, competitively, company
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METAMERISMUL PIGMENTILOR TN ARTA CONSERVARII

Andrei HRIB
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Metamerismul in conservare-restaurare are o importanta deosebita in ceea ce priveste
reintegrarea cromatica a picturilor. Utilizarea pigmentilor sintetici in restaurare, prin formarea de
mixturi ce vor suplini colorimetric si spectral straturile picturale lipsa, are avantajul de a fi
economica. Dezavantajul major 1l constituie faptul ca interventiile de reintegrare, astfel obtinute,
sunt mai greu de observat si de indepartat, incalcand astfel unul din principiile restaurarii, cel al
reversibilitatii tratamentului.

Cuvinte cheie: pigmenti, spectru, conservare.
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METAMERIC PIGMENTS IN ART CONSERVATION
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Metamerism in conservation-restoration is very important in terms of reintegration of
paintings. Using synthetic pigments in the formation of mixtures restoration that will replace -
colorimetric and spectral - lack pictorial layers has the advantage of being economical. The major
disadvantage is the fact that reintegration interventions thus obtained are less noticeable and
removed in violation of one of the principles of restoration, the reversibility of treatment.

Keywords: pigments, spectra, conservation.
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SINTEZA SI ACTIVITATEA ANTITUBULINA A UNOR NOI ANALOGI Al
FENSTATINEI
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Tubulina este un heterodimer format din proteinele globulare a- si B-tubulind strans legate
ntre ele, capabil sa polimerizeze sub forma de microtubuli. Sistemul de microtubuli este implicat in
numeroase functii esentiale ale celulei, iar importanta acestuia in diviziunea celulara face din
microtubuli o tinta de interes pentru medicamentele anticancer [1].

Cercetarile asupra combretastatinei A-4, pentru a imbunatati activitatea in vivo, au dus la
descoperirea fenstatinei [2] si apoi a izocombretastatinei A-4 [3]. Tn acesti compusi, dispunerea
cisoidd a celor doua nuclee aromatice precum si inelul A 3,4,5-trimetoxifenil sunt considerate
esentiale pentru activitatea biologica [4]. Totusi, s-a demonstrat ca unele modificari asupra inelului
acceptori de legaturi de hidrogen ar putea inlocui grupul trimetoxi [5]. In acest sens am decis si
sintetizam analogi ai fenstatinei continand fenotiazina sau fenil substituit ca inel A si diferite inele
B (indol si indolizina) pentru a explora relatiile structura-activitate in aceasta familie de compusi
(Schema 1).

Iz

Schema 1. Structura compusilor urmariti, potengiali inhibitori ai polimerizarii tubulinei (X: O, S, N-OH)

Cuvinte cheie: fenstatina, fenotiazina, indolizina.
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Tubulin is a heterodimer of closely related and tightly linked globular a- and B-tubulin
proteins, capable to polymerize in hollow tubes called microtubules. The microtubule system is
involved in many essential cell functions and their importance in cell division makes microtubules
an important target for anticancer drugs [1].

Research on combretastatin A-4 in order to improve its in vivo activity led to the discovery
of phenstatin [2], then later of isocombretastatin A-4 [3]. In these compounds, the cisoid disposition
of the two aromatic rings and the 3,4,5-trimethoxyphenyl ring A are considered both essential for
the biological activity [4]. However, it has been demonstrated that some modifications of the A-ring
led to equal or better activity, and pharmacophore model indicates that other hydrogen bond
acceptors could replace the trimethoxy group [5]. In this context, we decided to synthesize
phenstatin analogs containing phenothiazine and substituted phenyl as an A-ring and different B-
rings (indole and indolizine) in order to explore some structure-activity relationships in this family
of compounds (Scheme 1).

Iz

Scheme 1. Structure of targeted compounds, potential inhibitors
of tubulin polymerization (X: O, S, N-OH).

Keywords: phenstatin, phenothiazine, indolizine.
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Calconele (1,3-difenil-2-propen-1-one) constituie o clasd de compusi naturali sau de
sinteza, ce prezintd un spectru larg de activitati biologice: antibacteriand, anti-inflamatoare si
antitumorald [1]. Derivatii heteroarilici ai calconelor se leaga de glicoproteina-P [2] si de
asemenea inhiba polimerizarea tubulinei [3], fiind utilizati in tratarea cancerului uman.

Tinand cont de aceste aspecte s-au sintetizat noi derivati de heteroaril-calcone, ce includ
nucleul fenotiazinic, cunoscut datorita activitatilor sale biologice (Schema 1).

0

|_|| Y\CN
N N
@ D NC__-COOH/ Ac,0 @ D
S s

10H -(2-cianoacetil)-fenotiazina

Ar-CHO Ar/Het: - CgHs
(Het) B: - CgH,N(CH,),
' - 4C;H,N

0

¢J\K\Ar/Het

iy CN

10H -(2-ciano-3-aril/het-acriloil)-f enotiazina
Schema 1. Sinteza 10H-(2-ciano-3-aril/het-acriloil)-fenotiazinelor.
Noii compusi sintetizati au fost caracterizati spectral (IR, *H-RMN si **C-RMN).
Cuvinte cheie: heterocalcone, fenotiazine, antitumoral.
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Chalcones (1,3-diphenyl-2-propen-1-ones) are a class of natural or synthetic compounds
which have a wide spectrum of biological activities, such as antibacterial, anti-inflammatory and
antitumor [1]. A number of heteroaryl chalcones bind to P-glycoprotein [2] and also inhibits
tubulin polymerization [3] being used for cancer treatment.

Considering these aspects, we have synthesized novel heteroaryl chalcones, including the
phenothiazine skeleton, known for its biological activities (Scheme 1).

o

! e
N N
@ D NC.__COOH/Ac,0 @ D
s s

10H -(2-cyanoacethyl)-phenothiazine

Ar-CHO Ar/Het: - CgHs
(Het) _ - CgH,~N(CH,),
B: - 4C,H,N

10H -(2-cyano-3-aryl/het-acryloyl)-phenothiazine
Scheme 1. Synthesis of 10H-(2-cyano-3-aryl/het-acryloyl)-phenothiazine.
The new compounds were characterized by IR, *H-RMN and ** C-RMN spectra.
Keywords: chalcone, phenothiazine, antitumor.
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NOI DERIVATI FENOTIAZNICI N-SUBSTITUITI CE CONTIN REST PROPARGILIC.
SINTEZA SI EVALUARE BIOLOGICA
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Gruparea acetilenica este un motiv structural comun, ntalnit in diverse produse naturale,
prezentdnd un mare interes si in chimia medicala si industria farmaceutica [1]. De asemenea, este o
unitate farmacofora cheie in antibioticele acetilenice [2], iar prezenta ei in compusii anticancer [3]
si antituberculari [4] este remarcabila.

Potrivit datelor mentionate anterior, au fost sintetizate noi fragmente promotoare din seria
compusilor acetilenici (derivati propargil amidici si esterici) evaludndu-Se activitatea inhibitorie
asupra farneziltrasferazei (FTaze) umane.

S Nﬂ R /X\/

R: glicinil, tirozinil, glicil-tyrozinil

X: 0, NH

Noi compusi sintetizati au fost caracterizati spectral (IR, *H-RMN, **C-RMN).
Cuvinte cheie: fenotiazina, propargil derivati, inhibitori Ftaze.
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Acetylenic group is common structural motifs found in various natural products and also
great interest in medicinal chemistry and the pharmaceutical industry [1]. It moreover functions as a
key pharmacophoric unit in acetylenic antibiotics [2] and its presence in anticancer [3] and
antitubercular [4] agents is noteworthy.

Due to above-mentioned reasons, a new promoters fragments in the series of acetylenic
compounds (propargyl amide and esters derivatives) were synthesized and evaluated their inhibitory
activity against human farnesyltransferase (Ftase).

s N—/—< R /X\/

R: glicinyl, tyrosinyl, glicyl-
tyrosinyl

X: 0, NH

The new synthesized compounds were spectrally characterized (IR, *H-RMN, **C-RMN).
Keywords: phenothiazine, propargyl derivatives, FTase inhibitors
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Fenstatina este un inhibitor cunoscut al polimerizarii tubulinei, Insa efectele sale adverse nu
au permis introducerea acesteia in terapie. Astfel, in literatura de specialitate s-au descris
numeroase farmacomodulatii la nivelul fenstatinei [1]. Tn scopul de a pastra actiunea
farmacologica si de a indeparta efectele adverse, s-au sintezat noi analogi ai fenstatinei cu schelet
indolizinic. Astfel, s-a urmarit inlocuirea ciclului B al fenstatinei cu un nucleu indolizinic diferit
substituit si substituirea ciclului A cu un azaheterociclu de tip indazol (Figura 1).

Fenstatina Analogi indazol-indolizinici

Figural. Conceperea unor noi analogi ai fenstatinei.

Tinand cont de datele din literaturd, care indicd importanta si numeroasele aplicatii ale
heterociclurilor azotate regasite in structura compusilor urmariti (indazol, indolizind, S-triazind),
ne-am propus asocierea acestor fragmente heterociclice azotate, cunoscute ca avand actiune
farmacologicd, care prin crearea unor sinergisme favorabile conduc la dezvoltarea de noi molecule

cu proprietati imbunatatite.
— @:/\N — /N e, —
R1 R =" /% N 4 O/
1 2 3 @ 4 >§N
. {

Schema 1. Calea de sinteza a noilor derivati azaheterociclici.

Noii compusi sintetizati au fost caracterizati spectral (IR, *H RMN, **C RMN) si urmeazi a
fi evaluati din punct de vedere biologic.

Cuvinte cheie: tubulind, indazol, indolizina, s-triazina.

Bibliografie:

1. Ghinet, A., Rigo, Hénichart, B., J.-P., Le Broc-Ryckewaert, D., Pommery, J., Pommery, N.,
Thuru, X., Quesnel, B., and Gautret, P., Bioorg. Med. Chem., 19, 6042 (2011).

2. Arnautu, A., Collot, V., Ros, J. C., Alayrac, C., Witulski, B., and Rault, S., Tetrahedron Lett.,
43, 2695 (2002).

3. Oudir, S., Rigo, B., Henichart, J.-P., and Gautret, P., Synthesis, 17, 2845 (2006).

4. Abuhaie, C.-M., Bicu, E., Rigo, B.,Gautret, P., Belei, D., Farce, A., Dubois, J., and Ghinet, A.,
Bioorg. Med. Chem., 23, 147 (2013).

28



P-05 SCSSMD, lasi, [June 28, 2013

SYNTHESIS OF SOME NEW AZA-HERETOCYCLIC DERIVATIVES WITH
POTENTIAL BIOLOGICAL ACTIVITY

Liliana LUCESCU?, Andrei BEJAN?, Dalila BELEI*, Alina GHINET?, Elena BICU*!

«Alexandru loan Cuza” University of lasi, Faculty of Chemistry, 11 Carol 1 Blvd., 700506 lasi, Romania

Phenstatin is a known inhibitor of tubulin polymerization, but its side effects did not
permit its introduction in therapy. Thus, in the literature there are described many modulation
of phenstatin structure [1]. In order to preserve the pharmacological properties and remove the
adverse effects, we propose the synthesis of some new phenstatin analogues containing
indolizine frame. Our interest was the replacement of cycle B in phenstatin structure with an
indolizine core and the substitution of cycle A with an azaheterocyclic fragment, like indazole
(Figure 1).

Phenstatin Phenstatin analogues

Figure 1. Design of some new phenstatin analogues.

Taking into account the literature data indicating the importance of the numerous
applications of azaheterocyclic compounds, we propose the combination of these
azaheterocyclic fragments, known to have pharmacological properties, that by creating
positive synergy, leads to the development of new molecules with improved properties.
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Q
|
“5:
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Scheme 1. Synthetic pathway of target compounds

All new synthesized compounds were IR, RMN caracterizated and in the future, will be
biological evaluated.

Keywords: phenstatin, indazole, indolizine, s-triazine.
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1,2,3-TRIAZOLICI CE CONTIN NUCLEUL CARBAZOLIC SI FENOTIAZINIC
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Derivatii de carbazol si fenotiazina sunt o clasd de compusi heterociclici importantda in
chimia medicala. Tn functie de natura substituentilor, acesti compusi heterociclici pot avea diferite
proprietdti biologice, unii dintre ei prezentand activitate antitumorald, anticonvulsivantd si
antimicrobiana [1, 2].

Derivatii triazolo-fenotiazinici cu structura generala 1 (Figura 1) sunt inhibitori ai farnesil-
transferazei, in vitro, unii compusi prezentand valori ale 1Cso in domeniul micromolar [3]. Tn
scopul de a creste activitatea inhibitorie am realizat modificari structurale ale compusilor cu
structura generala 1. Compusii obtinuti prezinta structura generala 2 (Figura 1).

Y =0,
n=1,
R=F,

2
Cl, Br, CHj, OCH;,

D e PR
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|
H

2

Figura 1. Structurile noilor compusi sintetizati

Structurile noilor compusi sintetizati au fost caracterizate prin spectroscopie IR si RMN (*H,
3C).Compusul in care Het = 10H-fenotiazina, Y=NH, n=1, X=Cl, a fost evaluat in vederea
determinarii activitatii antiproliferative pe 60 de linii celulare canceroase la NCI (SUA). Acest
compus prezinta activitate inhibitorie selectivd asupra celulelor canceroase, in vitro, cu 80%
inhibitie asupra liniei celulare OVCAR-4 de cancer ovarian, si 62% inhibitie asupra liniei celulare
SNB-75, cancer al SNC.

Cuvinte cheie: 1,2,3-triazol, fenotiazina, carbazol.
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Carbazole and phenothiazine derivatives are an important class of heterocyclic compounds
in medicinal chemistry. Depending of the substituents, this heterocycles can induce different
biological properties, some of them exhibited anticancer, anticonvulsant and antimicrobial activity.
[11[2]

Phenothiazin-triazole derivatives with general structure 1 are inhibitors of
farnesyltransferase, in vitro, some compounds showed [Csg values in the micromolar range.[3]

In order to enhance inhibitory activity we achieved structural modifications of the
compounds with general structure 1. The obtained compounds have general structure 2.
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1 HN@ Het N O N

"SI
0 N7
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Figure 1. Structures of new compounds.

Structures of new compounds obtained were characterized by IR and NMR spectroscopy
(*H, **C). The compound with Het = 10H-phenothiazine, Y=NH, n=1, X=CI, was evaluated for
their antiproliferative activity on a NCI-60 cancer cell line panel (SUA). This compound exhibited
selectiv cell growth inhibitory activity, in vitro, with 80% inhibition of OVCAR-4 cell lines
ovarian cancer, and 62% inhibition of SNB-75 cell lines CNS cancer.

Keywords: 1,2,3-triazole, phenothiazine, carbazole.
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A fost investigata adsorbtia tetraciclinei pe soluri agricole colectate din apropierea a doua
ferme de crestere a suinelor (situate in judetele Neamt (S1) si Bistrita-Nasaud (S2), Romania).
S-a urmarit influenta unor factori asupra echilibrului de sorbtie: pH-ul, concentratia initiala a
solutiei de antibiotic, timpul de contact al fazelor sol-antibiotic, temperatura, prezenta unor
cationi (Na*, K*, Ca?* si Mg?"). Solurile au fost caracterizate prin pH, conductivitate electrica
si continut de carbon organic. In cazul ambelor soluri rezultatele indica adsorbtia maxima la
pH 3, dupa care o scadere la valori aproximativ constante odatd cu cresterea pH-ului n
domeniul 4-9. Aceasta dependenta de pH indica probabil adsorbtia antibioticului in principal
prin schimbul ionic al speciilor cationice si complexarea speciilor amfionice. In prezenta
ionului Na* scade adsorbtia pe solul S1, iar prezenta ionului Mg®* conduce la sciderea
adsorbtiei pe solul S2. In scopul investigarii mecanismului de sorbtie au fost utilizate trei
modele cinetice: modelul cinetic de pseudo-ordin unu, modelul cinetic de pseudo-ordin doi si
modelul difuziei intraparticule. Parametrii modelelor cinetice au fost obtinuti prin procedee de
liniarizare, urmate de analiza prin regresie liniara. Rezultatele arata ca procesul de retinere
decurge dupa o cinetica de pseudo-ordin doi. Datele de adsorbtie la echilibru se conformeaza
modelului Langmuir. Capacitatea maxima de adsorbtie calculata pe baza modelului Langmuir
a fost de 62,1 mg g si 22,8 mg g™ pentru adsorbtia tetraciclinei pe solul S1, respectiv pe
solul S2.

Cuvinte cheie: tetracicling, sol, adsorbtie, izoterme, modele cinetice.
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Batch adsorption experiments of tetracycline on agricultural soils collected from two
different sites located near pig farms (Neamt (S1) and Bistrita-Nasaud (S2) counties, Romania)
were conducted. The effect of various parameters such as: pH, initial antibiotic concentration,
contact time, temperature, background electrolyte cations (Na®, K*, Ca’®* and Mg®) was
investigated. Measured soil characteristics included pH, electrical conductivity and organic carbon.
The results showed that tetracycline was greatly adsorbed by both soils at pH 3. Adsorption
decreased with the increase of pH in the range 4-9, indicating tetracycline adsorption mainly
through ion exchange of cations species and complexation of zwitterions species. Adsorption of
tetracycline decreased on soil S1 and S2 in the presence of Na* and Mg®*, respectively. In order to
investigate the mechanism of sorption and rate-controlling steps, pseudo first- and second-order
equations, intraparticle diffusion equation have been used. The rate constants for the tested models
have been determined and the correlation coefficients have been calculated in order to assess which
model fit the best. The rate of adsorption was found to conform with good correlation to pseudo-
second-order kinetics. The adsorption equilibrium is best described by Langmuir isotherm model.
The maximum adsorption capacity is 62.1 mg g™ and 22.8 mg g™ for adsorption of tetracycline on
S1 and S2, respectively.

Keywords: tetracycline, soil, adsorption, isotherms, Kinetics.
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STUDIUL TEORETIC SI EXPERIMENTAL AL UNOR STRUCTURI MOLECULARE
CU ACTIUNE ANTIINFLAMATOARE DIN CLASA MEDICAMENTELOR
NESTEROIDIENE
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Pentru a furniza o estimare cat mai precisa in descrierea interactiunilor moleculelor de
diclofenac, ibuprofen, flurbiprofen si piroxicam, in vederea descrierii acestor sisteme de particule
in evaluarea proprietatilor fizice si chimice, S-au utilizat calcule ab initio pe baza teoriei
functionalei de densitate dependenta de timp (TD-DFT). Sunt calculate densitatile de sarcind pe
baza teoriei TD-DFT folosindu-se functionalele B3LYP, PBEO si setul de orbitale 6-31+G(d)
pentru optimizarea si prezicerea detaliata a tranzitiilor ce au loc de pe starea fundamentald pe
starile excitate considerate. In urma rezultatelor obtinute sunt comparate spectrele teoretice cu
cele experimentale obtindndu-se informatii importante in vederea caraCterizarii proprietatilor
energetice si spectrale ale unui sistem chimic.
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In this study ab initio calculations were used based on the time dependent density function
theory (TD-DFT) in order to obtain an accurate estimation concerning the interactions between the
diclofenac, ibuprofen, flurbiprofen and piroxicam molecules as to describe this particle system's
physical-chemical properties.

The charge density has been calculated based on the TD-DFT theory using the B3LYP,
PBE) functionals and the 6-31+G(d) orbitals, in order to optimize and accurately describe the
transitions from the fundamental state to the excited levels taken into consideration. The ab initio
theoretical results are compared to those obtained from experimental spectral studies, thus

obtaining useful information about the properties of these chemical systems.
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