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Chemistry - our Life, our Future.

“Much of life can be understood in rational terms,
if expressed in the language of chemistry”
(Arthur Kornberg)

“Knowing is not enough; we must apply.
Willing is not enough; we must do.”
(Goethe)

We all live in a world of matter and mankind’s understanding of the material nature of
our world is grounded in our knowledge of chemistry. Indeed all living processes are
controlled by chemical reactions.

Chemistry, appropriately called the Central Science, is both a deeply philosophical
inquiry and an applied scientific endeavor. The science of chemistry is fundamental to
humanity’s understanding of the world and the cosmos. Chemistry is the key to the
production of a broad range of old and new materials and goods that make our life easier,
more comfortable or healthier. Developing new products and new production pathways under
environmentally more benign conditions is vital for modern chemistry and industrial
production to combine both development and sustainability.

Nevertheless, for a small segment of population, the Chemistry has a reputation for
being a complicated and boring science, but for the most part, that reputation is undeserved.

The complex development of Chemistry made our life richer in form and content. But
we all know that, in a nutshell, the Chemistry is both Art and Science, a fascinating science,
a driving force fostering economic growth and our standard of living.

The chemistry is a creative science essential for sustainability and improvements to
our way of life, having a main role in managing natural resources sustainably. The chemical
research is critical for solving our most vexing global problems.

It is estimated that there are ten big problems for humanity in the next 50 year:
Energy; Water; Food; Environment; Poverty; Education; Democracy; Population; Diseased;
Terrorism and War.

In this context we note the following main contribution of chemistry:

Chemistry meets the global challenges of maintaining a wholesome environment.
Chemistry meets the global challenges of safe water.

Chemistry meets the global challenges of eco-friendly products.

Chemistry meets the global challenges of dependable medicines.

Chemistry is critical in addressing challenges such as global climate change.
Chemistry meets the global challenges of advanced materials.

Chemistry meets the global challenges of sustainable energy.

Chemistry meets the global challenges of clean air.

N N 2 2

Chemistry meets the global challenges of healthy food.
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The International Union of Pure and Applied Chemistry (IUPAC) and UNESCO strongly
believe that it is time to celebrate the achievements of chemistry and its contributions to the
well-being of humankind. Under the unifying theme “Chemistry—our life, our future,” the
International Year of Chemistry 2011 (I'YC 2011) will offer a range of interactive,
entertaining, and educational activities for all ages.

The goals of I'YC2011 are to increase the public appreciation of chemistry in meeting
world needs, to encourage interest in chemistry among young people, and to generate
enthusiasm for the creative future of chemistry.

The year 2011 marks the one-hundredth anniversary of the Nobel Prize in Chemistry
awarded to Marie Sklodowska Curie, recognizing her discovery of the elements radium and
polonium. Dr. Curie’s achievements continue to inspire students, especially women, to
pursue careers in chemistry.

The year 2011 also marks the one-hundredth anniversary of the founding in Paris of the
International Association of Chemical Societies to address the need for international
cooperation among chemists and international standardization of nomenclature, atomic
weights, physical constants, and scientific communication.

The above Figure is an excellent representation of the latest developments with which
the international community of the chemists greeted the International Year of Chemistry 2011.

Chemists will inevitably play a key role in overcoming the challenges facing today’s
world, and contribute greatly to the building our society based on knowledge and scientific
research.

The Second Edition of the scientific event “Chemistry — border of the scientific
knowledge” represents a milestone in the scientific life of our faculty, a public appreciation



CO SCSSMD, lasi, June 24, 2011

of our scientific collaboration: professor-student. This event is a focal point for displaying of
the activity of some younger chemists, a happy occasion for discussion and collaboration.

Looking to the future we can say that our students play a decisive role in generating
an enthusiasm for building the creative future of chemistry and society.

In the frame of the Second Edition of the scientific event “Chemistry — border of the
scientific knowledge”, the bachelor and master students, the PhD students, the young
researchers are called to take the first steps in building their scientific future.

I am convinced of their success and | am confident in their creative enthusiasm.

24.06.2011 Prof.univ.dr. Eveline Popovici
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SINTEZA OXIDULUI DE TITAN DOPAT CU AZOT PENTRU DEGRADAREA
COLORANTILOR SUB ACTIUNEA LUMINII DIN DOMENIUL VIZIBIL

CRISTINA G. PASTRAVANU!, MARIA IGNAT?, IULIANA F. ALEXA,
EVELINE POPOVICI*

'Facultatea de Chimie, Universitatea ““Al. 1. Cuza” din lagi, Blvd. Carol I, Nr. 11, 700506, lasi, Romania

(cristinapastravanu@yahoo.com )

Rezumat: Utilizarea fotocatalizatorului TiO, pentru degradarea poluantilor organici a fost studiatd in mod
amanuntit [1]. Mai mult, doparea TiO, cu un anion, un cation sau codoparea cu diferiti dopanti s-a dovedit a fi o
metoda adecvata pentru obtinerea fotocatalizatorilor cu eficienta sub actiunea luminii din domeniul vizibil [2].
Oxidul de titan a fost sintetizat prin metoda hidrotemala si printr-o metoda cu ultrasunete, folosind precursori
organici. Doparea a fost realizata prin impregnare cu uree. Pentru a corela proprietatile materialelor sintetizate cu
activitatea fotocatalitica a acestora, solidele obtinute au fost caracterizate folosind diferite tehnici: spectroscopia
UV-Vis, adsorbtia/desorbtia azotului si microscopia electronica de baleiaj. Activitatea fotocatalitica a oxidului
nanoporos a fost studiata prin fotoreactiile colorantului Rose Bengal.

Cuvinte cheie: material mezoporos, oxid de titan, fotocatalizator, lumina din domeniul vizibil.

Parte experimentalﬁ: Diferiti bloc-copolimeri, cum ar fi Pluronic P123 si F127, si izopropoxidul de titan, ca
sursa de Ti, s-au folosit pentru sinteza TiO,. Oxidul mezoporos obtinut a fost folosit apoi in etapa de dopare a
sintezei. Aceasta a implicat mixarea unor anumite cantitti de oxid de titan si uree, astfel incat raportul Ti:Uree n
solutia finala a fost de 1:2. Aceastd solutie a fost apoi filtrata. Reziduul uscat a fost transferat in cuptorul de
calcinare. Activitatea fotocatalitica a oxidului de titan mezoporos nedopat si dopat cu azot a fost studiata prin
fotodegradarea colorantului Rose Bengal sub actiunea luminii UV si a luminii din domeniul vizibil.

Tabelul 1. Notaria probelor

Proba 2C 3c 7c 8c
Metoda A+A | A+US | REF+US | REF+US
Surfactant | P123 | F127 P123 P123

Tabelul 2. Proprietari texturale ale materialelor

sintetizate
2c 3c 7c 8c
Suprafata specifica
BET (m%/q) 2296 | 290 211 243
Diametrul porilor 5341 | 3.9 5.1 5,35
(nm)
VqumuI3 porilor 0334 | 046 | 0424 | 045 Fig.1. Activitatea fotocz_italltwa a OXIdulL_JI de titan
(cm°/g) mezoporos dopat cu azot si nedopat sub actiunea luminii

din domeniul vizibil

Concluzii: Oxidul de titan dopat cu azot poate fi preparat utilizand tetraizopropoxid de titan si uree. Oxidul de
titan mezoporos dopat cu azot are activitate fotocatalitica mai pronuntata decat cel nedopat in prezenta luminii UV.
Mai mult, oxidul dopat, spre deosebire de cel nedopat, prezinta activitate fotocatalitica sub actiunea luminii din
domeniul vizibil.

Referinte:

[1] Gomathi Devi, L, Narasimha Murthy, B, Girish Kumar, S, Materials Science and Engineering B, 166, 1-6
(2010)

[2] O'Regan, B, Grétzel, M, Nature, 353, 737-74 (1991)
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SYNTHESIS OF N-DOPED TITANIUM OXIDE FOR DYES DEGRADATION
IN VISIBLE LIGHT

CRISTINA G. PASTRAVANU!, MARIA IGNAT?, IULIANA F. ALEXAL,
EVELINE POPOVICI}

Al. I. Cuza University, Faculty of Chemistry, 11 Carol | Bvd., 700506, lasi, Romania

(cristinapastravanu@yahoo.com )

Abstract: The use of TiO, photocatalyst for the degradation of organic pollutant has been studied extensively
[1]. Moreover, doping of TiO, with either anion, cation or codoping with different dopants was found to be an
effective method to achieve efficient photocatalysts in the visible-light range [2]. The titanium oxide was
synthesised via hydrothermal and ultrasound method using organic precursors. The doping was carried out by
impregnation with urea. With the aim to correlate the properties of the synthesised powders with the
photocatalytic activity, the obtained mesoporous materials were characterised using different techniques: UV-
Vis spectroscopy, N, adsorption/desorption and scanning electron microscopy. The photocatalytic activity of
nanoporous titania was studied by Rose Bengal photoreactions.

Keywords: mesoporous materials, titania, photocalyst, visible-light range.

Experimental: Different block-copolymers, such as Pluronic P123 and F127, and titanium-tetraisopropoxide
as Ti source were used for the TiO, synthesis. The obtained mesoporous titania was used next in the doping step
of the synthesis. This involved mixing calculated quantities of titanium oxide and urea such that the Ti: Urea
ratio in the final solution was 1:2. This solution was then filtrated. The dry residue was then transferred to
calcination furnace. The photocatalytic activities of both mesoporous titania and N-doped mesoporous titania
were studied for the photodegradation of the dye Rose Bengal in UV and visible-light range.

Table 1. Samples notation
Sample 2C 3c 7c 8c
Method A+A | A+US | REF+US | REF+US
Surfactant P123 | F127 P123 P123

Table 2. Dimensional properties of the synthesized

materials

2C 3c 7C 8c

BET Surface area | 229.6 | 290 211 243
(m’/g)
Pore diameter | 5.341 | 3.9 5.1 5.35
(nm)
Pore volume | 0.334 | 0.46 | 0.424 | 0.45 Fig.1. Photocatalytic activity of N-doped and non-doped
(cm*/g) mesoporous titania under visible light

Conclusion: N-doped anatase titania can be prepared using titanium tetraisopropoxide and urea. The N-
doped mesoporous titania obtained by ultrasound method has higher photocatalytic activity than the undoped
mesoporous TiO, under UV light. Moreover, the N-doped mesoporous titania has photocatalytic activity in
visible light, unlike the undoped mesoporous TiO,.

References:

[1] Gomathi Devi, L, Narasimha Murthy, B, Girish Kumar, S, Materials Science and Engineering B, 166, 1-6
(2010)
[2] O'Regan, B, Gratzel, M, Nature, 353, 737-74 (1991)
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ELIBERAREA CONTROLATA IN VITRO A CAPTOPRILULUI
DIN SISTEME SILICIOASE COMPOZITE

IULIANA F. ALEXA”, MARIA IGNAT, CRISTINA G. PASTRAVANU, DANIEL
GHERCA, EVELINE POPOVICI

YUniversitatea Al. I. Cuza” din lagi, Bvd. Carol I, No. 11, 700506, lasi, Romania

(“alexaiulianaflorentina@yahoo.com)

Materialele mezoporoase silicioase, cu pori de dimensiune similara, morfologii diferite si
geometrii ale porilor variabile, sunt materiale excelente in calitate de matrici gazda pentru eliberarea
controlata a captoprilului. Materialele mezoporoase de tipul SBA-15 si SBA-15 modificat cu MgO au
fost sintetizate prin metoda hidrotermala. Tncarcarea materialelor cu medicament a fost efectuata prin
impregnarea captopril in ambele materiale SBA-15 si MgO/SBA-15. Cu scopul de a face corelatii
intre capacitatea de Tncarcare si capacitatea de eliberare a unui medicament, materialele incarcate au
fost caracterizate cu ajutorul difractiei de raze X, spectroscopiei FT-IR, masuratori ale particulelor,
adsorbtia/desorbtia N, si analiza SEM. Pentru determinarea toxicitatii compozitelor obtinute, s-a
utilizat metoda Karber, iar spectroscopia UV-Vis a fost aplicata pentru a determina stabilitatea in
vitro si bio-disponibilitatea sistemelor. Abordarile descrise in aceasta lucrare pot imbunatati efectul
medicamentului.

Cuvinte cheie: silice mezoporoasa, captopril, eliberare controlata.

Experiment: in tabelul anexat (tabelul 1) sunt prezentate proprietatile texturale Tnainte si dupa incarcare
cu medicament a materialelor mezoporoase. Cu scopul de a analiza datele obtinute din studiile cu eliberarea
in vitro si pentru a evalua cinetica mecanismul de eliberare, am utilizat ecuatia Korsmeyer si Peppas - un

model simplu, semi-empiric, ce caracterizeaza in principal mecanismul de eliberare al medicamente (Fig.1).
Tabelul 1. Proprietarile texturale ale materialelor

® Captopril Commercial

90| A SBA-15-captopril ;
_ ® MgO-SBA-15- Captopril
S w0 §
IR R IR N
8 i 3
g A
= ¢
5 ¢ i é
§ * A
0 i N

A [ ]

>
.
Released captoprl ()

*
'
10]®
&
o

o

Time {hours)

Fig.1. Eliberarea controlata a captoprilului in SBF si

reprezentarea ““n” calculat cu modelul Korsmeyer-
Peppas

Concluzii: Datorita suprafetei alcaline functionale a MgO, cantitatea de captopril adsorbit pe MgO-SBA-
15 a fost mai mare decét pe SBA-15 pur, desi suprafata specifica a silicei mezoporoase s-a mic orat Tn urma
acoperirii acesteia cu MgO. Rezultatele obtinute in urma testelor in vitro au aratat faptul ca stratul de MgO a
intarziat mult rata de eliberare a captoprilului, acest lucru fiind unul foarte important in procesele de
eliberare controlata.
Bibliografie:
[1] Randy Mellaerts, Kristof Houthoofd, Ken Elen, Hong Chen, Michiel Van Speybroeck, Jan Van
Humbeeck, Patrick Augustijns, Jules Mullens, Guy Van den Mooter, Johan A. Martens, Microporous and
Mesoporous Materials , 130, 154-161, (2010).

[2] Bingyao Huang, Xiujin Li, Shengfu Ji, BaoLang, Fabien Habimana, Chengyue Li, Journal of Natural
Gas Chemistry, 17, 225-231, (2008).
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INVITRO CONTROLLED RELEASE OF CAPTOPRIL FROM
MESOPOROUS SILICA SYSTEMS

IULIANA F. ALEXA!, MARIA IGNATY, CRISTINA G. PASTRAVANU?,
DANIEL GHERCA!, EVELINE POPOVICI*

> Al I. Cuza” University, Facultuy of Chemistry, 11 Carol | Bvd., 700506, lasi, Romania
(‘alexaiulianaflorentina@yahoo.com)

Abstract: Mesoporous silica materials with similar pore sizes, different morphologies and variable pore
geometries are excellent carriers for captopril. The SBA-15 and MgO-SBA-15 materials were synthesized by
the hydrothermal method. The drug loading was carried out by impregnation of captopril on both SBA-15 and
MgO/SBA-15. In order to make correlations between the loading capacity and release profiles of a loaded drug,
the composites were characterized by X-ray diffraction, FT-IR spectroscopy, N, adsorption/desorption,
scanning electron and particle size measurements. In order to determine the toxicity of the composites, the
Kéarber method was used and UV-Vis analysis was applied to determine the in vitro stability and oral bio-
availability of the system. The approaches described in this paper improve the medical effect of captopril.

Keywords: mesoporous silica, captopril, controlled release.

Experimental: In the attached table (Table 1) are presented textural properties of mesoporous silicas before
and after MgO and captopril loadings. In order to analyze the data obtained from the in vitro release studies and
to evaluate the in vitro drug release kinetics, we used the Korsmeyer and Peppas equation - a simple, semi-
empiric model, where the main drug release mechanism is based on diffusion process (Fig.1)

Table 1 Textural properties of the materials Fig.1 Captopril release in the simulated body fluid
(SBF) and the representation of “n” pattern calculated
from the Korsmeyer—Peppas equation

Surface Pore Pore . :Z;‘:T::;‘:;"p':lm'a'
Sample | area m'/g | volumecm3/ | diametr, R o MgO-SBA15. Captopril % %
g nm g
SBALS 2, $ s 3 ¢ ¢ )
7495 1421 | 715 : i 2 ¢
SBA-LS- RN s
Captopril 4669 0705 | 663 g . i ¢
MeO/SBA1S | _ — CLt 5 8 s S
7348 0.893 357 . i . Sol TR o Pt cmon
MzO/SBA1S- | _ — i o« ° s 2
Captopril 708.5 0481 | 553 wlx 3 ‘%
© A..o s 1: ‘ Re-oszis
. g‘ o 0 S 20 250)
10 Time {hours) 20 25 x

Conclusion: Although the surface area was decreased by MgO-coating, due to the alkaline MgO functional
surface, the amount of adsorbed captopril on MgO-SBA-15 was higher than that on pure silica SBA-15. The in
vitro obtained results exhibited that the MgO-coated silica surface has greatly delayed the captopril release rate.
ACKNOLEDGEMENTS:This study was supported by POSDRU/88/1.5/S/47646 project,
funded by European Social Fund, POSDRU 2007-2013.

References:

[1] Randy Mellaerts, Kristof Houthoofd, Ken Elen, Hong Chen, Michiel Van Speybroeck, Jan Van Humbeeck,
Patrick Augustijns, Jules Mullens, Guy Van den Mooter, Johan A. Martens, Microporous and Mesoporous
Materials , 130, 154-161, (2010).

[2] Bingyao Huang, Xiujin Li, Shengfu Ji, BaoLang, Fabien Habimana, Chengyue Li, Journal of Natural Gas
Chemistry, 17, 225-231, (2008).
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NOI POLIAMIDE AROMATICE TERMOSTABILE CU UNITATI LATERALE
FTALONITRIL PENTRU APLICATII DE INALTA PERFORMANTA

IONELA-DANIELA CARJA®, CORNELIU HAMCIUC!, ELENA HAMCIUC!,
TACHITA VLAD-BUBULAC!, GABRIELA LISA?
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Poliamidele complet aromatice au atras o atentie deosebita in ultimele decenii
datorita caracteristicilor remarcabile de stabilitate termica inalta, proprietati mecanice
superioare si rezistenta chimica buna [1]. Cu toate acestea, din cauza temperaturii de
tranzitie sticloasa inalte si a solubilitatii scazute Tn majoritatea solventilor organici,
aplicatiile lor sunt limitate in numeroase domenii. Astfel, noi poliamide aromatice usor
solubile, avand unitati laterale ftalonitril au fost sintetizate pornind de la rapoarte
molare diferite de 4,4’-diamino-4”"-(3,4-dicianofenoxi)trifenilmetan, clorura de
tereftaloil si 2,2-bis[4-(4-aminofenoxi)fenil]propan.

Structura chimica a monomerilor si a polimerilor a fost confirmata prin analiza
elementala, spectroscopie FT-IR si *H RMN. Polimerii au prezentat solubilitate buna in
solventi aprotici polari si stabilitate termica si termooxidativa Tnalte, temperatura de
descompunere fiind mai mare de 400 °C. Solutiile acestor polimeri au permis obtinerea
de filme subtiri avand grosimea de ordinul zecilor de micrometri. Prezenta unitatilor
ftalonitril a condus la cresterea absorbtiei de umiditate si a constantei dielectrice. Prin
marirea continutului in diamina ce contine unitatea ftalonitril s-a observat cresterea
caracterului amorf al polimerilor datoritda scaderii interactiunii dintre lanturile
macromoleculare. Prin aplicarea unui tratament termic asupra poliamidelor nou
sintetizate s-a observat o Tmbunatatire a rezistentei la actiunea solventilor datorita
formarii de structuri tridimensionale unite prin punti de s-triazina si ftalocianina [2].

D2 OO OO OOt

Cuvinte cheie: poliamide aromatice contindnd unitati ftalonitril, solubilitate
Tmbunatatita, stabilitate termica si termooxidativa, proprietati dielectrice.
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Wholly aromatic polyamides have received much attention over the past decades
because of their unique properties such as superior thermal stability, mechanical
properties and chemical resistance [1]. However, due to the high glass transition
temperature and low solubility in most organic solvents, their applications are restricted
in many fields. In this regard, a series of easily soluble phthalonitrile-based aromatic
polyamides derived from various ratio of  4,4'-diamino-4"-(3,4-
dicyanophenoxy)triphenylmethane,  terephthaloyl chloride and  2,2-bis[4-(4-
aminophenoxy)phenyl]propane has been synthesized.

The chemical structures of the monomers and polymers have been confirmed by
elemental analysis, FTIR and *H NMR spectroscopies. The polymers exhibited good
solubility in polar aprotic solvents and high thermal and thermo-oxidative stability, the
decomposition temperature being above 400 °C. The solutions of these polymers were
processed into thin flexible films having the thickness in the range of tens of
micrometers. The presence of phthalonitrile groups in the macromolecular chains
increased the humidity absorption and dielectric constant. By increasing the content of
the diamine containing bulky pendant phthalonitrile groups an increase of amorphous
behavior was observed due to decreasing the intermolecular forces between the
polymer chains. By applying a thermal treatment to the newly synthesized polyamides
an increase of the solvent resistance was observed, which can be attributed to the
formation of three-dimensional structures linked by s-triazine and phthalocyanine
bridges [2].

Keywords: phthalonitrile-containing aromatic polyamides, good solubility, thermal and
thermo-oxidative stability, dielectric properties.
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Materialele hibride organice-anorganice au primit o atentie deosebita deoarece
aceste hibride combina avantajele polimerului organic (flexibilitate, buna
procesabilitate) cu cele ale materialelor anorganice (stabilitate termica inalta si
rezistenta chimica). Au fost dezvoltate multe metode de sinteza si procesare pentru a
prepara materialele hibride organice-anorganice [1], tehnica sol-gel fiind cea mai
comuna metoda [1-3].

In acest studiu am sintetizat noi material hibride prin reactia bismaleimidelor cu
compusi trietoxisilanici urmata de adaugarea TEOS-ului (fig. 1). Structurile noilor
compusi au fost confirmate cu ajutorul spectroscopiei ATR-FTIR. Comportarea termica
a acestora a fost investigata cu ajutorul analizelor dinamo-mecanice, termogravimetrice
si ale spectroscopiei dielectrice. Morfologia filmelor a fost studiata utilizand
miscroscopia electronica de scanare si cea otpica.
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Cuvinte cheie: polibismaleimide, cicloaditie Diels-Alder, retele cu siliciu

Fig. 1: Calea de sinteza a retelelor
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Inorganic/organic hybrid materials have attracted considerable attention because
these hybrids combine the advantages of organic polymer (flexibility, good
processability) and inorganic materials (high thermal stability and chemical resistance).
Many synthesis and processing methods have been developed for preparing
organic/inorganic hybrid materials [1]. The sol-gel process is the most common method
used [2,3].

In our study we have synthesized new hybrid materials by the reaction of
bismaleimides and triethoxysilyl compounds followed by the addition of TEOS (fig. 1).
The structures of the new compounds were confirmed using ATR-FTIR spectroscopy.
Their thermal behavior have been investigated by thermogravimetric and dynamic-
mechanic analysis and by dielectric spectroscopy. The morphology of the films was
studied with scanning electron microscopy and optical microscopy.
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Fig. 1: Synthesis route for the
networks

Keywords: polybismaleimides, Diels-Alder cycloaddition, silica networks
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Interactiunea unor diferiti compusi cu ureaza a fost recent studiata cu ajutorul unor
tehnici spectroscopice diferite [1, 2]. In acest studiu interactiunea dintre 2,4-dinitrofenol
(DNF) si ureaza a fost studiata pe baza masuratorilor de activitate si cu ajutorul
spectroscopiei de fluorescenta bi- sau tri-dimensional. Datele de fluorescenta au aratat
faptul ca stingerea fluorescentei ureazei de catre DNF este datorata interactiunilor de tip
hidrofob din cadrul complexului DNF-ureaza. Dependenta de pH a stingerii fluorescentei

dezvaluie o interactiune relativ puternica in conditii de pH slab acide.

Cuvinte cheie: ureaza, DNF, stingere, fluorescenta.
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The interaction between different compounds and urease was recently studied by multiple
spectroscopic techniques [1, 2]. In this study the interaction between dinitrophenol (DNP)
and urease by activity measurements and bi- or three-dimensional fluorescence techniques
was envisaged. The fluorescence data showed that the fluorescence quenching of urease by
DNP is due to the hydrophobic interaction within the DNP-urease complex. The pH
dependence of fluorescence quenching reveals a relatively stronger interaction in sligthly
acidic pH conditions.

Keywords: urease, DNP, quenching, fluorescence.
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Scindarea proteolitica a conjugatului DNS-ABS a fost investigata cu mult timp in
urma [1]. Determinarea fluorescentei ABS in prezenta Pb** si Na* a primit o atentie
considerabila in ultimii ani [2]. In acest studiu s-a vizat scindarea proteolitica a ABS de
catre pepsina asistata de ionii de plumb. O deplasare spre albastru a spectrului emisie a
ABS a fost observata in presenta enzimei. Procesul catalitic este relativ lent in aceste
conditii. In conditii acide (pH 2.5-3.0) in prezenta ionilor de Pb?* viteza reactiei
enzimatice creste. La valori mai mari de pH complexul Pb?*-BSA este mult mai stabil
si scindarea proteolitica este obstructionata.

Cuvinte cheie: ABS, pepsina, fluorescenta, metale grele.
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Proteolitic clevage of DNS-BSA conjugate was earlier investigated [1].
Fluorescence analysis of BSA in the presence of Pb?* and Na* has received
considerable attention in the last years [2]. In this study the proteolytical cleavage of
BSA by pepsin assisted by lead ions was envisaged. A blue shift of emision BSA
spectra was observed in the presence of enzyme. The catalytic process is rather slow in
these conditions. In acidic conditions (pH 2.5-3.0) in the presence of Pb?* the reaction
rate is enhanced. At higher pH the Pb?*-BSA complex is more stable and the proteolytic
cleavage is impaired.

Keywords: BSA, pepsin, fluorescence, heavy metals.

References:
[1] Weber, G. and Young, L. B., JBC, 239 (5), 1415-1423 (1964).

[2] Petrova, G. P. and Sokol, N. V., Moscow Univ. Phys. Bull., 62(1), 62-64 (2007).



007 SCSSMD, Iasi, 24 iunie, 2011

DESIGNUL SI SINTEZA UNOR NOI DERIVATI 1,2,3-TRIAZOLICI

DUMEA CARMEN?, LUCESCU LILIANA!, DUMITRIU GINA-MIRABELA!,
DALILA BELEI*

! Universitatea “Al.l. Cuza” lasi,Facultatea de Chimie, Bd. Carol I, Nr. 11, 700506 lasi, Romdnia

1,2,3-triazolii sunt o clasa importanta de compusi heterociclici datorita gamei largi de
activitati pe care o prezinta, cum ar fi ca agenti antibacterieni, anti-HIV, fungicide,
analgezice, anticonvulsivante, anestezice locale, antimalarice, antiinflamatoare, unele dintre
ele au prezentat activitati impotriva cancerului.

antibacterian anticonvulsivant

Cicloaditia 1,3-dipolara Huisgen dintre, o alchina si o azida, este metoda clasica si larg
utilizata pentru prepararea derivatilor 1,2,3-triazolici. Cu toate acestea, regioselectivitatea
reactiilor de cicloaditie este in general scazuta si reactia, de obicei, conduce la un amestec de
1,4 si 1,5- regioizomeri. Tn 2002, K. B. Sharpless si M. Meldal au dovedit regioselectivitatea
reactiei catalizatda de Cu(l) (click chemistry) a azidelor organice cu alchinele terminale.
Catalizatorul poate fi introdus direct sub forma de sare de Cu(I) (Cul sau CuBr) sau generat in
situ prin reducerea sarii de Cu(Il) [1].

Scopul acestui studiu a fost prepararea de noi derivati 1,2,3-triazolici cu activitate
biologica. Astfel, noi compusi cu schelet 1,2,3-triazolic au fost sintetizati prin cicloaditie
catalizata de Cu(]).

| :
N=N CuSQy, ascorbat de sodiu /ﬁ)‘\’\' /Y\
. X\N\ H N—Y

t-BuOH, CH3CN, H,0, rt N=N N=N
N3_Y

X= -CH2C0C6H4CH3

Structurile noilor compusi obtinuti au fost caracterizate prin spectroscopie IR si RMN
(*H, ®C).

Cuvinte cheie: triazoli, click chemistry, azida, cicloaditie.
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1,2,3-Triazoles are an important class of heterocyclic compounds due to their wide
range of activities such as antibacterial, anti-HIV, fungicidal, analgesic, anticonvulsant, local
anesthetic, antimalarial, anti-inflammatory agents, some of them exhibited anticancer
activity.

antibacterial anticonvulsant

Huisgen 1,3-dipolar cycloaddition between an alkyne and azide is the classical and
extensively used method for the preparation of 1,2,3-triazole derivatives. However, the
regioselectivity of this cycloaddition reaction is generally low and the reaction usually leads
to a mixture of 1,4- and 1,5-regioisomers. In 2002, K. B. Sharpless and M. Meldal improved
the regioselectivity of the reactions by Cu(l)-catalyzed ligation (click chemistry) of organic
azides and terminal alkynes. The catalyst can be directly introduced as a Cu(l) salt (Cul or
CuBr) or generated in situ by reduction of Cu(ll) salts[1].

The goal of this study was to prepare new derivatives of 1,2,3-triazoles with biological
activities. Thus, new compounds with 1,2,3-triazole skeleton were synthesized through Cu(l)
catalyzed cycloaddition.

+ t-BuOH, CH;CN, H,0, rt
N3_Y

X= -CH2C0C6H4CH3

= o)
= CuSO,, sodium ascorbate
N=N 4 ~ Z
N=N N=pN

Structures of new compounds obtained were characterized by IR and NMR
spectroscopy (*H, *C).

Keywords: triazoles, click chemistry, azide, cycloaddition
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Polenul este un produs apicol cu proprietati nutritive si energetice folosit ca
supliment nutritiv sau pentru obtinerea extractelor de polen cu numeroase aplicatii in
cosmetica si medicina. Polenul prezinta compozitie deosebit de complexa, in principal,
alaturi de proteine contine, in cantitati diferite, toti aminoacizii esentiali, enzime,
vitamine liposolubile (A, D, E, K), vitamine hidrosolubile (C, B1, B2, B3, B5, B6,
B12), minerale  ( fierul, calciul, zincul, magneziul, seleniul, fosforul), glucide (in
medie 20-30%).

Pentru obtinerea extractelor de polen se aplica metoda extractiei solid-lichid cu
diversi solventi, cum sunt: alcool etilic, n-hexan, amestec alcool - cloroform, apa, s.a.

In lucrare se prezinta studiul extractiei folosind ca solvent selectiv alcoolul etilic si
apa. Extractia s-a efectuat prin metoda conventionala si in camp de ultrasunete. Polenul
provenit din comert a fost initial analizat (vezi tabelul 1) si apoi a fost supus
procedeelor de extractie. Tn extractele apoase s-a determinat continutul de vitamina C
prin metoda spectrofotometrica UV-vis.

Tabelul 1. Principalele caracteristici ale polenului
Proba Cenusa, % Umiditate, kg apa/kg polen Solubilitate, %
P/comert | 2,1954 8,6x10”’ 98,61

De asemenea, polenul a fost supus unui proces de uscare in conditii controlate [1]
cu scopul de a trasa curba de uscare (figura 1).
9
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Figura 1. Curba de uscare a polenului

Rezultatele obtinute la extractia cu apa au aratat ca iradierea cu ultrasunete
conduce la obtinerea de extracte care prezinta continut mai ridicat de vitamina C
comparativ cu metoda conventionala.

Cuvinte cheie: polen, extractie, ultrasunete.
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Bee pollen is a natural product with nutrient and energy properties used as dietary
supplement or to obtain extracts of pollen with numerous applications in cosmetics and
medicine. Pollen composition is extremely complex, mainly contains proteins and in
different quantities, all essential amino acids, enzymes, fat-soluble vitamins (A, D, E,
K), water-soluble vitamins (C, B1, B2, B3, B5, B6, B12), minerals (iron, calcium, zinc,
magnesium, selenium, phosphorus), carbohydrates (20-30%).

To obtain extracts of pollen solid-liquid extraction method was applied with
various solvents such as ethanol, n-hexane, mixture of alcohol-chloroform, water, etc.

The paper presents the study of selective solvent extraction using ethanol and
water. Extraction was performed by the conventional method and in ultrasonic field.
Pollen from the market was analyzed (see Table 1) and was then subjected to extraction
processes. From aqueous extracts the content of vitamin C was determined by UV-is
spectrophotometric method.

Table 1. The main characteristics of pollen
Sample Ash,% Moisture, kg water/kg pollen Solubility, %
P/trade 2.1954 8.6x10” 98.61

Also, the pollen was subjected to a drying process under controlled conditions [1]
to draw the drying curve (figure 1).
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Fig.1. Drying curve of pollen

The results obtained through water extraction showed that ultrasonic irradiation

leads to extracts showing higher content of vitamin C compared with the conventional
method.

Keywords: pollen, extraction, ultrasound.
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Mierea de albine este un aliment natural care se consuma de catre om in forma extrasa din
faguri, fara prelucrari ulterioare. Din punct de vedere compozitional, mierea este un amestec
complex, in care predomina zaharurile simple, alaturi de care se gasesc saruri minerale,
vitamine, enzime, acizi organici, pigmenti, uleiuri eterice etc. Mierea are consistenta fluida,
culoarea difera in functie de originea botanica iar aspectul este transparent stralucitor in stare
fluida, opalescenta cand a inceput procesul de cristalizare sau cristalizat cand acest proces s-a
finalizat. Cristalizarea mierii este un proces natural fiind caracteristic sorturilor in care
raportul fructoza: glucoza < 1. In cazul sorturilor de miere cu raport fructoza: glucoza >1
cristalizarea apare dupa un timp, cu atat mai indelungat, cu céat acest raport este mai mare.
Pentru ambalare, adesea mierea este tratata termic, fapt care conduce la diminuarea calitatii
mierii sau chiar la transformarea acesteia intr-un produs toxic daca tratamentul este agresiv.

Produsul de degradare al mierii la Tncalzire este hidroximetilfurfuralul (HMF) care apare
ca rezultat al descompunerii fructozei. Tn mierea proaspati, HMF se gaseste in urme iar
continutul de HMF este considerat indicatorul de prospetime al mierii [1].

Lucrarea prezinta studiul influentei tratamentului termic si al iradierii cu ultrasunete
asupra calitatii mierii, monitorizata prin continutul de HMF. S-au luat in lucru probe de miere
de albine provenite din comert si de la producatori particulari a caror analiza este prezentata
in Tabelul 1. Continutul de HMF s-a determinat prin metoda White [2].

Tabelul 1. Principalele caracteristici ale mierii de albine:

Proba Aciditate | Indice de Umiditate | Cenusa | Vascozitate
libera refractie (%) (g %) (20 °C)
(meg/kg) | (20 °C) (ST)

K (' mana + poliflora) | 13.6 1,4870 19,8 - 69,624

P(tei) 18.457 1,4970 15,8 0.1173 | -

Rezultatele obtinute au aratat ca poate fi aplicat un tratament termic bland (35° - 40°C) sau
iradiere cu ultrasunete (=3 h) fara a creste continutul de HMF peste limitele admise.

Cuvinte cheie: miere, calitate, tratamente fizice.
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THE INFLUENCE OF PHYSICAL TREATMENTS ON HONEY QUALITY
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Bees Honey is a natural food that is consumed by humans as extracted from the
honeycomb, without further processing. In terms of composition, honey is a complex
mixture, predominantly simple sugar, among which are found minerals, vitamins, enzymes,
organic acids, pigments, essential oils etc. Honey has a smooth texture, colour varies
according to the botanical, in a fluid state has transparently shiny appearance, is opalescent
when began the process of crystallization or crystallized when this process has been
completed. The honey crystallization is a natural process, which appears at products with the
ratio of fructose: glucose < 1. If honey shows the ratio fructose:glucose >1, the crystallization
process occurs after a time, even longer, since this ratio is higher. For packaging, honey is
often heat-treated, leading to decrease of the honey quality or even transforming it into a
toxic product if treatment is aggressive.

The hydroxymethylfurfural (HMF) is the product of degradation of honey; it appears from
the decomposition of fructose. In the fresh honey, HMF is found in traces, and HMF content
is considered indicator of honey freshness.

This paper presents the study of the influence of thermal treatment and ultrasonic
irradiation on the honey quality which was monitored by HMF content. Were analyzed
commercial honey samples and from private producers whose analysis is presented in Table
1.

HMF content was determined by the method of White [2].

Table 1. The main properties of honey:

Sample Free Refractive | Moisture Ash Viscosity
acidity index content content | (20 °C)
(meg/kg) | (20 °C) (%) (9%) | (ST)

K (honeydew + floral | 13.6 - - 69,624

honey)

P (lime) 18.457 1.4970 15.8 0.1173 -

The results showed that it can be used a mild thermal treatment (35 ° - 40 ° C) or
ultrasonic irradiation (= 3 h) without increasing of the HMF content above the permissible
limits.

Keywords: honey, quality, physical treatments.
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ANALIZA RELATIEI NEVOI - RESURSE IN EDUCATIE
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Examinarea activitdfii elevului releva natura si masura intelegerii, clarifica asteptarile
invatarii in ceea ce-l priveste si furnizeaza oportunitati pentru a evalua calitatea unei sarcini
sau a unui plan predat anterior, precum si implicatiile pentru practica instructionala. Contextul
n care analiza de resurse — nevoi se dovedeste benefica, pleaca de la urmatoarele premise:
-dacd existd sau nu diferente majore intre rural — urban, in ceea ce priveste mijloacele de
invatamant aflate in dotarea celor institutiilor de Tnvatamant;

-dacd mediul de viata al elevului influenteaza deciziile pe care le ia acesta asupra viitorului
sau educational;

-daca atitudinea viitorului licean si interesul sau fata de studiul stiintelor naturii - chimiei sunt
legate de metodele si tehnicile de predare utilizate in sistemul nostru de Invatamant;

-daca indiferent de mediul din care provine, elevul din zilele noastre este capabil de a lua
decizii in legatura cu viitoarea profesie / meserie pe care o va practica, sau aceste aspecte
sunt mai degraba rezervate familiei / apartinatorilor elevului;

Studiul de fatd a constat in conceperea, administrarea si interpretarea rezultatelor unui
chestionar, administrat, cu acordul conducerii unitatilor scolare respective, pe esantioane de
elevi de clasele a Vll-a si a VIII-a, de la scolile din mediul urban si rural din judetul Iasi (CN
,,G.Ibraileanu” lasi, denumit ,,Jasi CNGI” si Scoala Rediu, jud. Iasi, denumit ,,lasi Rediu” ).

Pe linga diferentierea perceptiei elevilor aflati in anii de debut ai studiului Chimiei, o
disciplind complexa si cu mare rezonantd in aplicatiile cotidiene, intre Chimia, privita ca
stiintd, si Chimia, privita ca obiect de invatamant, cercetarea urmareste conturarea opiniilor
elevilor referitoare la: perceptia dificultatii, bugetul de timp alocat disciplinei, perceptia
experimentului chimic (privit in clasica dihotomie real / virtual, dar si cu sesizarea unor
factori favorizanti / perturbatori asupra acestuia), corelatii intre viziunea elevilor asupra
activitatilor in sprijinul orelor de chimie si asupra facilitatilor de ordin instructiv, dorite de
acestia, pentru cresterea atractivitatii orelor de chimie. Pentru cercetarea diferentelor care ar
putea fi statistic semnificative intre esantioanele din cele doud medii de interes (urban /
rural), folosim diferite teste si comparafii neparametrice. Optdm prioritar, aldturi de un
consistent apel la reprezentari grafice, pentru astfel de decizii statistice, deoarece analizam
optiuni la un chestionar (variabild calitativa), iar volumele esantioanelor sunt reduse.
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Examination of student work reveals the nature and extent of understanding,
clarifying expectations of learning as it concerns and provides opportunities to assess the
quality of a task or plan previously taught, and implications for instructional practice.
Background to the analysis of resources - needs to prove beneficial, based on the following
premises:

-if there are major differences between the rural - urban gap, in terms of educational
resources in provision of educational institutions;

-if the student's living environment affect the decisions we take it on its future education;
-whether the conduct of future high school and its interest in chemistry are natural sciences
related to teaching methods and techniques used in our educational system;

-regardless of whether it originates from, today's student is able to take decisions about future
profession / job which will practice, or rather these issues are reserved for family / carers
pupil

This study consisted of designing, managing and interpreting the results of a

questionnaire administered (with the consent of the respective schools of management) on
samples of students from VII and VIII classes, from urban and rural schools in lasi (National
College "G. Ibraileanu" of lasi , called ,,Jasi CNGI " and Rediu School, lasi County, called”
lasi Rediu”).
In addition students are perceived differentiation during the onset of the study Chemistry, a
complex subject with great resonance in everyday applications, from chemistry, regarded as a
science, and chemistry, regarded as the object of education, research aims to outline the
views of students regarding: perceived difficulty, time allocated budget discipline, the
perception of chemical experiment (classical dichotomy seen in real / virtual, but also
contributing factors referral / spoilers on it), correlation between students' views on activities
in support of chemistry classes and the instructional facilities of order, they desired to
increase the attractiveness of chemistry classes. In order to investigate differences could be
statistically significant between the samples from two areas of interest (urban / rural), use
different tests and nonparametric comparisons. It prefers such an approach priority, consistent
with a graphics call for such statistical decisions, because look at options for a questionnaire
(qualitative variable) and sample volumes are small.
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SINTEZA, CARACTERIZAREA SPECTROSCOPICA, MAGNETICA SI TERMICA A
COMPLECSILOR Ag(l), Co(ll) SI Cu(ll) CU DERIVATI Al METIONINEI.
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Metionina este unul din amino-acizii esentiali ce contin sulful in molecula. Ea este
utilizata drept supliment in alimentatie si actioneaza ca si antioxidant in sistemul biologic.
Metalele tranzitionale, precum Mn(ll), Co(ll), Ni(ll), Cu(ll) si Zn(Il) sunt microelemente
esentiale si care intra in componenta suplimentelor alimentare. Acestea actioneaza ca si
cofactori in diferite sisteme enzimatice, de exemplu drept metaloenzime, activatori enzimatici
sau ca si agenti biologici de chelatizare ce scad gradul de toxicitate al metalelor cu potential
toxic. Structurile moleculelor cu importanta biologica au insemnatate atit in medicina cit si in
domeniul farmaceutic.

In solutie apoasa au fost preparati unii complecsi metalici ai N-(m-nitrobenzil)-
metionina ( L') si N-( p-nitrobenzil)-metionina (L") si caracterizati prin diferite metode
fizico-chimice. L' si L" formeaza 1:1 complecsi cu Ag(l), 2:2 cu Co(Il) si 1:2 cu Cu(ll). S-au
propus urmatoarele formulele empirice generale pentru complecsii obtinuti: [L""Ag],
[CoL""CI(H,0)],, [CuL';]1.5H,0 si [CuL",]0.5H,0. Complecsii Cu si Co sint stabili la
compusi sint in stare de spin inalt, cu exceptia complecsilor Ag(l) care sint diamagentici.
Natura si distributia legaturilor chimice sint similare pentru complectii aceluiasi cation
metalic dupa cum rezulta din spectrele electronice de absorbtie, analiza spectrala FTIR si
datele termice ale compusilor individuali. In mediu alcalin complecsii Cu(Il) sint mai stabili
fata de cei ai Co(ll) si Ag(l)

Cuvinte cheie: derivatii metioninei, complecsi
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Methionine is one of the sulphur containing essential amino acids. It is used as
nutritional supplement and act as antioxidant in biological system. The transition metals like
Mn(11), Co(Il), Ni(Il), Cu(ll) and Zn(ll) are essential trace elements and used as nutritional
supplement. They act as cofactors in various enzyme systems i.e. as metalloenzymes or as
enzymatic activators or as biological chelating agent may lower the degree of toxicity of toxic
metals. Structure of a biologically important molecule has importance in both the pharmacy
and medicine.

Some metal complexes of N-(m-nitrobenzyl)-methionine ( L') and N-( p-nitrobenzyl)-
methionine (L") were prepared in aqueous medium and characterized by different physico-
chemical methods. L' and L" forms 1:1 complexes with Ag(l), 2:2 with Co(ll) and 1:2 for
Cu(ll). The general empirical formula of the complexes are proposed as [L""Ag],
[CoL""CI(H,0)], , [CuL';]1.5H,0 and [CuL",]0.5H,0. The complexes of Cu and Co are
stable in light and air. Magnetic susceptibility data of the complexes demonstrate
that they are high spin paramagnetic complex except Ag(l) complexes which are
diamagnetic. The bonding pattern in the complexes are similar to each other for the same
metallic cation as indicated by electronic absorption spectra, FTIR spectral analysis and
thermal data of individual compounds. In alkaline medium the Cu(ll) complexes are more
stable than those of Co(l1) and Ag(l).

Keywords: methionine derivatives, complexes
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S-au sintetizat o serie de probe de hidroxizi dubli lamelari, tip hidrotalcit, Tn
scopul incorporarii de molecule organice cu structura anionica in stratul interlamelar.
Drept molecula organica-model s-a folosit fenil-alanina (PhA). Studiul a urmarit
gasirea compozitiilor si conditiilor optime de lucru pentru incorporarea in spatiul
interlamelar al hidrotalcitilor a unor substante medicamentoase, care apoi sa fie
eliberate lent in organism.

S-au sintetizat doua seriii de probe, unele cu foite cationice pe baza de Mg+Al,
altele pe baza de Zn+Fe, cu raport 3/1 intre metalul divalent si cel trivalent. Ca metode
de sinteza a hidrotalcitului initial s-au aplicat coprecipitarea in prezenta hidroxidului de
sodiu, respectiv a ureei. Prepararea compozitului cu substanta organica s-a realizat prin
schimb ionic, coprecipitare[2] si reconstructia[1l] structurii materialului anorganic
calcinat, Tn prezenta unei solutii de substanta organica, pe baza efectului de memorie al
hidrotalcitilor.

Probele au fost caracterizate prin microscopie electronica de baleiaj (SEM) si
difractia razelor X, iar eliberarea substantei organice s-a realizat prin spectrocopie UV-
VIS in solutie.

S-au format amestecuri de faze la coprecipitare, in special in cazul solidelor cu
continut de fier, ponderea fazei dublu lamelare fiind predominanta. Solidul obtinut prin
coprecipitarea Zn+Fe+PhA contine o multitudine de faze: amorf majoritar, oxid de fier,
alaruti de hidrotalcit Zn-Fe si hidrotalcit cu PhA interstrat.

Schimbul ionic al Zn3Fe sintetizat in prezenta ureei cu solutie de fenilalanina n
mediu de amoniac diluat (care sa asigure o valoarea de 9-9,5 a pH-ului) a condus la o
reorganizare spectaculoasa a solidului, Tn sensul cresterii gradului de cristalinitate si al
dimensiunilor particulelor, precum si al ordonarii acestora in baghete cu structura
polistratificata.
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Figura 1. Difractograme si imagini SEM pentru probele pe baza de Zn si Fe

Cuvinte cheie: Hidroxizi Dubli Lamelari, Fenilalanina, intercalare

Bibliografie:

1. Dupina, J.C., Martinez, H., Guimon, C., Dumitriu, E., Fechete, . Applied Clay Science 27, 95— 106 (2004)
2. Aisawa, S., Higashiyama, N., Takahashi, S., Hirahara, H., Ikematsu, D., Kondo, H., Nakayama, H., Narita, E.,
Applied Clay Science 35, 146-154(2007)



012 SCSSMD, lasi, June 24, 2011

STUDY CONCERNING THE INTERCALATION OF AN ORGANIC ION IN THE
INTERLAYER OF LAYERED DOUBLE HYDROXIDES
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A series of layered double hydroxides of hydrotalcite type were synthesized,

aiming the incorporation of organic molecules with anionic structure within the
interlamellar space. Phenyl-alanin (PhA) was used as a model molecule. The study
aimed to establish the optimal compositions and operating conditions for the
incorporation of drugs in the interlayer of the hydrotalcites, which are subsequently
slowly released.
Two series of samples were obtained in our study, some containing cationic sheets with
Mg+Al, and Zn+Fe, respectively, at a 3/1 molar ratio between the divalent and
trivalent metal. The initial hydrotalcite was prepared by coprecipitation of soluble
single salts of the contained elements using sodium hydroxide and urea, as precipitating
agents. The organic-inorganic composite was obtained by ionic change, coprecipitation
and the structure reconstruction of the calcined material, in aqueous solution of PhA,
based on the memory effect of the hydrotalcites.

The samples were characterized by scanning electron microscopy (SEM) and x-ray
diffraction, while the release of the organic matter was performed by UV-VIS
spectroscopy in solution.

The coprecipitation led to a mixture of phases, especially in the case of the solids
containing iron, although the double layered structure was the predominant phase. The
solid obtained by Zn+Fe+PhA coprecipitation contains a lot of phases: amorphous
(majoritary), iron oxide, together with Zn-Fe hydrotalcite and hydrotalcite containing
PhA in the interlayer.

The ionic change with PhA solution of the sample of Zn3Fe precipitated with urea
in diluted ammonia solution (to get a pH value of 9-9.5) led to a spectacular
reorganizing of the solid, in the sense of increasing the crystallinity degree and particle
size, as well as their assembly in rods with multilayered structure
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NOI COMPLECSI CU N-ILIDE CAPOTENTIALI INHIBITORI PENTRU
GLUTAMAT RACEMASA
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Glutamat Racemasa este o tinta atractiva pentru medicamentele antimicrobiene.
Utilizarea antibioticelor pentru tratarea bolilor infectioase microbiene reprezinta una dintre
cele mai importante progrese in medicina moderna. Ilidele sunt compusi organici bipolari in
care carbanionul este legat covalent de heteroatomul incarcat pozitiv (N, P, Ca, Sb, Se, S). N-
ilidele, ar putea imita carbanionul glutamatul in legarea de glutamat racemasa avand rol
inhibitor. S-a sintetizat peptida RacEa care reprezinta site-ul catalitic al enzimei si s-a studiat
interactiunea cu N-ilide si complecsii cu N-ilide.

Noii complecsi au fost sintetizati prin metoda descrisa in literatura de specialitate [1]
la 0 solutie de diclormetan de ligand N-ilide si trietilamina a fost adaugata clorura metalica
MCI, (M = Co, Ni, Cu) (0,05 mmol) dizolvata in etanol. Amestecul a fost supus agitarii timp
de o ora, apoi s-a filtrat si lasat sa cristalizeze.

Complecsii metalici au fost analizati prin metodele *H RMN, MS, FTIR, UV-VIS si

spectroscopie de fluorescenta. Spectrul de masa ESI-MS lonTrap a ligandului prezinta picul
molecular H[M]" = 474,2. Pentru complexul [CuY.Cl,] a fost gisit un pic cu intensitate
scizutd corespunzitor raportului (m / e = 1078). Spectrul 'H RMN al complexului de
[Ni(Y)2Cl,] indica un singur pic al protonului H (din gruparea NH) la 13,19 ppm fata de picul
protonului la 13,29 ppm a ligandului (Y). Spectrele IR ale complecsilor prezinta modificari
de pozitie si intensitate a benzilor fata de ligand. Se observd modificari ale urmatoarelor
benzi v (NH) ( 3277 — 3390 cm™) si v (C = O) (1718-1691 cm™). Apar benzi noi de absorbtie
la Tungimile de undi(403 - 503 cm™), care indicd coordinarea M-O sau M-N. Spectrele UV /
VIS ale complecsilor indica modificari ale pozitiilor si intensitatilor benzilor fata de ligand
A=437nm, A2= 353nm, A3= 262nm. Complecsii au fost analizati si prin spectroscopie de
fluorescenta cu emisia A= 380 nm. Maxime de fluorescentd prezintd complecsii [Cu(Y)2Cls]
(A =465 nm) si [Ni(Y)2Cly] (A =460 nm).
Peptida RacEa [183-188], (LGCTHY) din glutamat Racemasa a fost sintetizata prin metoda
(Fmoc-SPPS) faza solida. Interactiunea RacEa cu N-ilidele si noii complecsi a fost studiata
prin Cromatografia de Afinitate cuplata cu Spectrometrie de Masa [2-4]. Sa observat ca
interactiunea noilor complecsi cu peptida RacEa nu are loc, interactiunea are loc doar intre
ligandul de tip ilida.

Cuvinte cheie: Complecsi cu N-ilide, Glutamat racemasa, Inhibitori
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Glutamate racemase is an attractive antimicrobial drug target. The use of antibiotics to treat
microbial infectious diseases represents one of the most important advances in modern
medicine. Ylides are bipolar organic compounds in which the carbanion molecule is
covalently bound to a positively charged heteroatom (N, P, As, Sb, Se, S). N-ylides could
mimic the glutamate carbanion in binding to glutamate racemase. RacEa peptide is part of the
catalytic site of the enzyme, therefore studying its interactions with N-Ylides and complexes
with N-ylides is of great interest for the development of N-Y lide-based racemase inhibitors.

The new complexes were synthesized by the method described in literature [1], to a
dichloromethane solution of ligand nitrogen ylide and triethylamine was added metal chloride
MCI, (M=Co, Ni, Cu) (0.05 mmol) dissolved in ethanol, the mixture was stirring for one hour
then filtered and allowed to crystallize .

New complexes were analyzed by 'H NMR, MS, FTIR, UV-VIS and Fluorescence
Spectroscopy. The ESI-lonTrap MS of the ylide ligand is corresponding to molecular peak
H[M]" = 474.2. For the [Cu(Y).Cl,] complex it was find a pic with low intensity ( m/e=
1078). The *H NMR spectra of the [Ni(Y).Cl,] complexe indicate a single proton H (NH
group) moved at 13.19 ppm compared with ligand (Y) peak at 13.29 ppm. The IR complexes
spectra presents modification of position and the intensity of the bands compared to those of
the ligand. It was observed the modification of these bands v (N-H) at (3390-3383 cm™) and v
(C=0) at (1718-1691 cm™). New absorbtion bands v (403-503 cm™) indicate the coordination
between M-O or M-N. The UV / VIS spectra of the complexes show changes in positions and
intensities of bands of the ligand with max peaks A1 = 437nm, A2 = 353nm, A3 = 262nm. The
complexes were analyzed by fluorescence spectroscopy emission A = 380 nm. [Cu(Y).Cl]
complexe have maximum fluorescence band at A = 465 nm and [Ni(Y),Cl;] at A =460 nm.

The peptide RacE [183-188], (LGCTHY) from Glutamate Racemase was synthesized
by solid phase peptide synthesis (Fmoc-SPPS). Interaction between N-Ylide and [Ni(Y).Cl;]
complex with RacEa peptide were characterized by Affinity-MS.[2-4]. It was observed that
ylide ligand bind to the synthetic peptide, but [Ni(Y).Cl;] complex did not bind to the RacEa
peptide from glutamate racemase.

Keywords: N-Ylides complexes, Glutamate racemases, Inhibitors
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ACTIVITATEA FOTQCATALITICA A NANOCOMPOZITELOR ZnO/SnO,
IN DEGRADAREA EOZINEI Y

DIANA TANASA®, EVELINI POPOVICI
YUniversitatea ““Al. 1. Cuza™din lasi, Facultatea de Chimie, Bd. Carol I, nr.11, 700506 lasi, Romania

Nanocompozitele ZnO/SnO, cuplate sunt obtinute prin rapoarte molare diferite (1 /1
- 1 / 10) folosind o metoda coprecipitarii omogene [1]. Proprietatile structurale i
morfologice ale oxizi obtinu i sunt evaluate folosind diferite tehnici: difractie de raze X
(XRD), izoterme de adsorbtie-desorb ie, spectroscopie in infrarosu (FTIR), spectroscopie cu
reflexie difuza (UVDR) si microscopie electronica de baleiaj (SEM). Activitatea
fotocatalitica a probelor este testata pentru degradarea eozinei Y. Procesul fotocatalitic are
loc sub influen a lampii UV care emite la doua lungimi de unda diferite: 365 nm sau 254

nm.
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Zn0:Sn0O; si raportul fotocatalizator/apa reziduala asupra eficientei fotocatalitice.

Cuvinte cheie: nanocompozite, eozina Y, fotocataliza, oxid de zinc, oxid de staniu
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PHOTOCATALYTIC ACTIVITY OF COUPLED ZnO/Sn0O;
NANOCOMPOSITES TOWARD DEGRADATION OF EOSIN Y
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Coupled ZnO/SnO, nanocomposites were successfully prepared with different molar
ratios (1/1 - 1/10) using a homogeneous coprecipitation method [1]. The structural and
morphological properties and morphological of the obtained oxides were evaluated using
different techniques: X-ray diffraction (XRD), N sorption, FTIR spectroscopy, UVDR
spectroscopy and Scanning Electron Microscopy. The photocatalytic activity of the samples was
tested for the degradation of eosin Y. The photocatalytic process occurs under the illumination of
an UV lamp, emitting light at two different wavelengths: 365 or 254 nm.
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Fig. 1. Comparison of the photocatalytic activities of ZnO/SnO,
The influence of the wavelength, dye concentration, ZnO:SnO, molar ratio and ratio
photocatalyst/wastewater on the photocatalytic efficiency was studied.

Keywords: nanocomposite, eosin Y, photocatalysis, zinc oxide, tin oxide
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COMPOZITIA FITOCHIMICA A PRODUSELOR NATURALE CYNOSBATI
FRUCTUS SI HIPPOPHAE RHAMNOIDES
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Fructele poseda o mare varietate de componenti care pot fi benefici pentru
controlul bolilor umane. Astfel de beneficii pot fi atribuite si urmatoarelor componente
ale fructelor: acid ascorbic, carotenoide, flavonoide, minerale si glucide. Tn acest studiu
s-au analizat fructele speciilor Rosa canina (Cynosbati fructus) si Hippophae
rhamnoides (comercializate de Fares Bio Vital si colectate din zona Buzau-Romania),
in vederea determinarii continutului de fenoli totali, flavonoide, glucide si elemente
minerale (Na, K, Ca, Mg, Cu, Zn, Mn, Fe). Pentru determinarea continutului de
polifenoli s-a utilizat metoda Folin Ciocélteu, concentratia flavonoidelor s-a determinat
ca echivalent de quercitina prin metoda spectrofotometrica cu AICI3;, glucoza prin
metoda cu o-toluiding, iar elementele minerale prin spectrometrie de absorbtie atomica.
Continutul Tn glucoza este mai mare in Cynosbati fructus-Fares (6,96%) comparativ cu
cel al fructelor de Hippophae rhamnoides (2,29%). Concentratia medie (mg kg™) de
Na, K, Ca, Mg, Cu, Zn, Mn si Fe este: 129,3; 8087; 5287; 1043; 23,55; 3,33; 59,16;
47,3 in Cynosbati fructus, respectiv 97,9; 5024; 587; 1698; 32,48; 14,25; 12,09; 168,8
in Hippophae rhamnoides. Fructele Hippophae rhamnoides contin cantitati mai mari de
B-caroten si flavonoide, comparativ cu cele de Rosa canina. Acest studiu arata ca
produsele naturale investigate pot fi considerate surse bogate de polifenoli, glucide,
flavonoide si elemente minerale, si demonstreaza astfel posibila lor utilizare, atat ca si
componente principale, cat si ca aditivi, in fitoterapie

Cuvinte cheie: Cynosbati fructus, Hippophae rhamnoides, polifenoli, flavonoide,
carotenoide, elemente minerale.

Bibliografie:
[1] Barros, L., Carvalho, A.M., and Ferreira, I1.C.F.R., Phytochemical Analysis, 22, 181
(20112).
[2] Lin, J.Y. and Tang, C.Y., Food Chemistry, 101, 140 (2007).



PO1 SCSSMD, lasi, June 24, 2011

PHYTOCHEMICAL COMPOSITION OF NATURAL PRODUCTS CYNOSBATI
FRUCTUS AND HIPPOPHAE RHAMNOIDES
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Fruits have a wide variety of components that can be beneficial for human disease
control. Such benefits can be attributed to the following components of the fruit: ascorbic
acid, carotenoids, flavonoids, minerals and carbohydrates. In the present study fruits of Rosa
canina (Cynosbati fructus) and Hippophae rhamnoides (marketed by Fares Bio Vital
Laboratories and collected from Buzau-Romania) were assayed for total phenolics,
flavonoids, carotenoids, sugar and mineral elements (Na, K, Ca, Mg, Cu, Zn, Mn, Fe). The
Folin Ciocalteu method was used to determine the phenol content, the flavonoids content was
determined as quercetin equivalent following the AICI; spectrophotometric method, glucose
by the o-toluidine method, and mineral elements were determined by atomic absorption
spectrometry. Higher content of glucose was registered in Cynosbati fructus-Fares (6.96%)
compared to Hippophae rhamnoides fruits (2.29%). Na, K, Ca, Mg, Cu, Zn, Mn, and Fe were
(averagely, mg kg™): 129.3; 8087; 5287; 1043; 23.55; 3.33; 59.16; 47.3 in Cynosbati fructus
and 97.9; 5024; 587; 1698; 32.48; 14.25; 12.09; 168.8 in Hippophae rhamnoides,
respectively. B-carotene and flavonoids content was higher in Hippophae rhamnoides fruits.
The present study shows that the investigated natural products are rich sources of phenolics,
carbohydrates, flavonoids, and mineral elements, demonstrating their potential use as main
components or additives in phytotherapy.

Keywords: Cynosbati fructus, Hippophae rhamnoides, phenolics, flavonoids,
carotenoids, mineral elements.
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OBTINEREA DE HIBRIZI PIRAZOLO-FENOTIAZINICI PRIN
INTERMEDIUL CETONELOR a,B-NESATURATE

NICOLETA LAVINIA BACIU (ATUDOSIE)', DALILA BELEI', ELENA BicU*
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E-mail: nico_lavy 01@yahoo.com

Derivatii fenotiazinici ocupa un loc important in categoria compusilor biologic activi,
multi dintre acestia fiind folositi drept medicamente cu diverse actiuni: neuroleptice®,
antituberculoase?, antihistaminice®, antimicrobiene®, antitumorale® etc.

Cercetarile noastre privind sinteza de noi derivati ai fenotiazinei s-au indreptat catre
crearea unor modele structurale hibride pirazolo-fenotiazinice prin intermediul cetonelor a,f-
nesaturate.

Astfel, am sintetizat noi derivati fenotiazinici cu potentiala activitate biologica,
parcurgand etapele de mai jos:

o} 0 Br TEA Ry
CHCI HoN—NH-R —
M + Br, =z T3 HN—NH-R; le
R1 R, rt. R; R, -2 HBr NN
-H,0 Rs3
Br
Ry, Ry =CgHg

o O O

Compusii au fost caracterizati prin spectroscopie IR si RMN (*H, *3C, corelatie 2D).
Cuvinte cheie: fenotiazina, cetone a,B-nesaturate, pirazol.
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OBTAINING PYRAZOLE-PHENOTHIAZINE HIBRIDS THROUGH a.,$-
UNSATURATED KETONES
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Phenothiazinic derivatives are among the most important products in the active
biological compounds field, many of them being used as drugs bearing several actions:
neuroleptical, antitubercular?®, antihistaminic®, antimicrobial®, antitumor®, among others.

Our research concerning the synthesis of new phenothiazinic derivatives were directed
to generate hybrid pyrazolo-phenothiazinic structural moieties through o,B-unsaturated
ketones.

In this way, we synthesized new phenothiazinic derivatives bearing potential biological
activity, following the next steps:

O] 0 Br TEA R,
CHCI H,N—NH-R ~
)V\ + Br, Z T3 HoN—NH-R, R14<\'/
R1 R, rt R} R, -2HBr NN
-H,0 R,
Br
Ry, Ry =CgHg

= 0
BTR T

The products were characterized by IR and NMR spectroscopy (*H, **C, 2D
correlation).

Keywords: phenothiazine, a,p-unsaturated ketones, pyrazol.
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SINTEZA UNOR ACILHIDRAZONE, DERIVATI DE FENOTIAZINA, CU
POTENTIALE PROPRIETA SI BIOLOGICE
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N-acilhidrazonele sunt descrise in literatura drept modele structurale cu importante
actiuni antitumorale®, anticoagulante?, analgezice®, antiinflamatoare* etc.

Folosirea cu succes a derivatilor de fenotiazina in domeniu medical a determinat
orientarea cercetarilor noastre catre sinteza unor noi compusi fenotiazinici cu potentiala
activitate biologica pe scheletul carora am grefat diverse acilhidrazone.

Noii compusi au fost obtinuti prin reactia de condensare a hidrazidei acidului 3-(10H-
fenotiazinil)-propionic cu cetone i aldehide ale piridinei (Schema 1):

o) NH o NH R
N \NHZ ;/ N “
: ;)
pZ
N \»\R N N
+ | N EtOH |
| _ -Hy0 R=H, CH,4
S N S

Schema 1
Compu ii sintetiza i au fost caracteriza i prin spectroscopie IR i RMN (*H, C).
Cuvinte cheie: fenotiazina, acilhidrazone, piridina.
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THE SYNTHESIS OF NEW ACYLHYDRAZONES AS PHENOTHIAZINE
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The N-acylhydrazones have been described in literature as structural moieties bearing
important activities, such as antitumor?, antiplatelet?, analgesic®, anti-inflammatory*, among
others.

The successfully use of phenothiazinic derivatives in medical field determined our
research to focus on the synthesis of new phenothiazinic compounds bearing potential
biological activity attaching various acylhidrazones on their backbone.

The new compounds were obtained by condensing the 3-(10H-phenothiazin-10-
yl)propanehydrazide with various pyridine ketones and aldehydes (scheme 1)

o NH O NH_ R
N SN, ;/ Nh
o
=
N \}\R N N
SOSRIVIE 1O 6 GIENN
P 2 R=H, CH,
S N S

Scheme 1
The synthesized products were characterized by IR and NMR spectroscopy (*H, *3C).
Keywords: phenothiazine, acylhidrazones, pyridine.
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COMPUSI OXO-TRINUCELARI CU ACTIUNE CATALITICA
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Compusii oxotrinucelari au fost investigati indelung ca si modele pentru interactiuni
extinse de tip magnetic si electric, ca si catalizatori omogeni si ca unitati componente majore
pentru chimia supramoleculara.

Metoda clasica de obtinere a Fe""',M"O(R-CO0)s(H.0)s consti in reactionarea unui
amestec compus dintr-o sarea a fierului (I11) cu o sare a unui metal divalent si cu RCOONa in
solutie apoasa sau alcoolica. Metoda ofera un randament de aproximativ 30% iar produsii de
reactie nu sunt de cele mai multe ori puri, in principal contaminati cu urme de saruri de
sodiu™. Pentru a obtine clsteri de tip acetat puri produsii finali au fost spalati abundent
etanol, apa, acetona fi apoi dizolvati in piridina. Acest proces ajuta la Tmbunatatirea
solubilitatii computilor'®?.

Pentru a  obtine  catalizatori
heterogeni potriviti un proces de imobilizare
a fost efectuat cu ajutorul unui derivat
silanolic. ~ Suportul anorganic a fost
functionalizat cu (3-mercaptopropil)-
trimietoxisilan, iar procesul de imobilizare s-
a efectuat in metanol la reflux timp de 2 ore.
Produsii finali au fost testati in procesul de
descompunere a peroxidului de hidrogen si
Figl lzoterme de absorb ie pentru suportului in cel de decolorare a colorantului indigo
anorganic Carmin.
Procesul de decolorare arata o cinetica de ordin unu fata de colorant.

Tn concluzie s-a reusit preparea de catalizatori potriviti care pot fi utilizati in procese
de oxidare a substraturilor organice. Prin intermediul acestora s-a reusitcombinarea cu succes
a avantajelor catalizei omogene si eterogene si eliminarea dezavantajelor acestora..
Stabilitatea catalizatorilor este data de prezenta legaturii chimice intre derivatul silanolic si
compusul coordinativ

Multumiri : Cercetarile au fost finantate din Fodul Social European de catre
Autoritatea de Management pentru Programul Operational Sectorial Dezvoltarea
Resurselor Umane 2007-2013 [proiect POSDRU/CPP 107/DMI 1.5/S/78342]"

Cuvinte cheie : cluster, imobilizare pe suport anorganic, indigo carmin.
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OXO-TRINUCLEAR COMPUNDS WITH CATALYTIC ACTIVITY
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Trinuclear oxo-centrated complex have been investigated as models for electronic and
magnetic extended interactions, as homogeneous catalysts and as important building blocks
to supramolecular chemistry.

The classical way to obtain Fe'';M"O(R-CO0)s(H20); is to react a mix made by the
iron (I11) salt and divalent metal salt with R-COONa in aqueous or alcoholic solution. This
method gives vyields around 30%. The products are not always pure, sometimes are
contaminated with sodium salts!). To obtain pure acetate clusters the final product was
filtered washed with ethanol, water and acetone and then dissolved in pyridine. This process
helps in the increasing of the solubility of the compound!?!,

In order to obtain suitable
heterogeneous catalysts an immobilization
reaction was carried out with a silanolic
derivative. The inorganic support was
functionalized with  (3-Mercaptopropyl)-
trimetoxysilane, and the immobilization was
carried out in methanol at reflux for two
hours. The final product was tested in the

Fig.1 Absorption isotherms for the inorganic dec_ompOSItlo_n O.f hydrogfen perOX|_de and for
support fading of the indigo carmine organic colorant

Fading process reveals a first order kinetic according with the colorant.

In conclusion we successfully prepared suitable catalysts that can be used in the
oxidation process of the organic substrates. Through this catalyst we successfully combine
the advantages of heterogeneous and homogeneous catalysis, and eliminate their
disadvantages. The stability of the catalyst is due to the presence of chemical bond between
the siloxane derivative and the coordinative compound.

Acknowledgements: This work was supported by the the European Social Fund in
Romania, under the responsibility of the Managing Authority for the Sectoral Operational
Programme for Human Resources Development 2007-2013 [grant POSDRU/CPP 107/DMI
1.5/S/78342]

Keywords: cluster, immobilization on inorganic support, indigo camermine.
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ASPECTE NOI TN SINTEZA SPINELILOR PE BAZA DE CROM
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Compusii oxidici din seria ZnFe,.xCrxO4 (0<X<2) au fost preparati prin metoda sol-
gel, utilizand [Cr(NOz3)3-9H,0], [Fe(NOs3)3-9H20], ZnO drept reactivi de initiali si C4HsOs
drept agent de complexare-combustie. Oxidul de zinc a fost dizolvat in volumul
corespunzator de HNO3; de concentratie 20%. Dupa solubilizarea sarurilor si adaugarea
acidului tartric, solutiile au fost incalzite la 70°C pana la transformarea in fazd de gel
Gelurile obtinute au fost incilzite pina la 350°C, cand a avut loc autocombustia. Tn continuare
pudrele obtinute au fost tratate la 500°C timp de 7 ore si la 700°C timp de de 14 ore.

Transmittance(a.u.)

Spectrul IR al oxizilor ZnFe,.xCrxO, inregistrat in domeniul 700-300 cm™ indica
prezenta a doud maxime de absorbtie v1 si vo sub 700 cm™, caracteristice tuturor feritelor cu
structurd de tip spinel [1]. lonul Cr®* (raza: 0,615 A) substituie cantitati proportionale de ion
Fe* (raza: 0,645A) din pozitiile octaedrice, ceea ce determini o scadere a lungimii legaturii
M-O si o crestere a numarului de unda al benzilor de absorbtie [2]. Structura si puritatea
fazelor produsilor sintetizati au fost confirmate prin analiza DRX.

Cuvinte cheie: spinel, substitutie, metoda sol-gel, pozitie octaedrica, autocombustie;
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NEW ASPECTS IN THE SYNTHESIS OF CHROMIUM
BASED SPINELS
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Oxide compounds from ZnFe,.xCrxO4 (0<x<2) series were synthesized by sol-gel
method, using [Cr(NO3)3-9H,0], [Fe(NO3)3-9H,0], ZnO and C4HsOs as combustion agent.
After corresponding salts solubilisation and tartaric acid addition, the solutions were heated at
70°C until gel phase transformation. The gel was heated at 350°C, when the autocombustion
occured. The obtained powders were presintered at 500°C/7 h and then were sintered at
700°C/14 h. Solid phase synthesis was followed by IR-absorbtion spectroscopy. Samples
structure was determinated by FT-IR and XRD.

Transmittance(a.u.)

IR spectra of ZnFe, xCrxO4 oxides measured in the range 700-300 cm™ showed the
presence of two absorption bands v; and v, below 700 cm™ as a common feature af all
spinels[1]. Cr** (radius: 0.615 A) ion displaces proportional amount of Fe** (radius: 0.645A)
ion from the octahedral site, which results into a decrease in the M-O bond length and hence
increase in the wave number of the absorption band [2]. X-ray diffraction powder patterns
indicates that all samples have spinel structures.

Keywords: spinel, substitution, sol-gel process, octahedral site, autocombustion;
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INFUENTA ADAOSURILOR DE ACID ASCORBIC, ACID OXALIC SI
PEROXID DE HIDROGEN ASUPRA ENOXILULUI
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Interesul pentru taninurile condensate a aparut datorita activitatii lor antioxidante,
antimalariale si antibacteriene facand ca acestea sa fie utilizate in dieta umana ca
mdsurd preventiva in combaterea unor maladii severe cum ar fi cancerul sau comotia
cerebrala.

Activitatea antioxidantd a Enoxilului obtinut prin oxidarea taninurilor extrase din
seminte de struguri este cu peste 20% mai mare decat a enotaninurilor inifiale.

In urma studiilor voltametrice se poate spune ci Enoxilul suferd un proces redox
cvasireversibil, ceea ce pune in evidentd proprictatile antioxidante ale acestui produs
biologic activ.

In aceasta lucrare s-a urmdrit influenta adaosurilor de acid ascorbic, acid oxalic si
peroxid de hidrogen asupra comportdrii voltametrice a Enoxilului. Pe baza
voltamogramelor ciclice trasate se poate spune ca acidul ascorbic si acidul oxalic
faciliteaza procesul redox cvasireversibil, in timp ce peroxidul de hidrogen
interactioneaza cu Enoxilul.

Prin tehnica electrodului disc rotitor s-a urmarit mecanismul determinant in
procesul redox suferit de enoxil in mediul apos de 0.1M NaClO, pe electrodul de
platina. De asemenea s-au stabilit valorile potentialelor standard de reducere si oxidare
si a potentialului redox formal al enoxilului in mediu considerat.

Cuvinte cheie: Enoxil, voltametrie ciclica, process redox cvasireversibil
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The interest for condensed tannins appeared due to antioxidant, antimalarial and
antibacterial activities making them to be used in human diet as a preventive measure to
combat serious diseases like cancer or stroke.

The antioxidant activity of the Enoxil, obtained by the oxidation of the tannins
extracted from grape seeds, is with over 20% larger than the initial enotannins.

As a result of the voltammetric studies the Enoxil undergoes a quasi-reversible
redox process, which highlights the antioxidant properties of this biologically active
product.

In this paper the influence of the additions of ascorbic acid, oxalic acid and
hydrogen peroxide on the voltammetric behavior of the Enoxil was studied. Based on
the cyclic voltammograms it can be said that the ascorbic acid and the oxalic acid
facilitate the quasi-reversible redox process, while the hydrogen peroxide interacts with
the Enoxil.

By rotating disk electrode technique the determinant mechanism in redox process
suffered by enoxil in 0.1M NaClO, aqueous solution on platinum electrode was
followed. The values of the standard reduction and oxidation potentials and the formal
redox potential in considered environment were also determined.

Keywords: Enoxil, cyclic voltammetry, quasi-reversible redox process.
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SINTEZA SI ACTIVITATEA CATALITICA iN DESCOMPUNEREA CHIMICA A
PEROXIDULUI DE HIDROGEN A SERIEI Ca;MSbOg
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Universitatea “Al.l. Cuza” lasi, Facultatea de Chimie, Bd. Carol I, 700506, Romania

Tn urma acestui studiu au fost obtinuti compusi oxidici cu formula Ca,MSbOg, cu
structurd de tip dublu perovskit, utilizand metoda sol-gel autocombustie’. Prin substituirea
cationului din pozitia B s-au obtinut compusi cu compozitie chimica diferita.

Drept agent de complexare/combustrie a fost utilizat acidul tartric. Gelul obtinut la
80°C a fost incilzit apoi pand la 150°C cand a avut loc combustia. Esantioanele astfel
obtinute au fost supuse presinterizirii la 500°C/7h si ulterior sinterizirii la 700°C/7h si
900°C/9h, conform protocolului de sintezd. Reactia in fazd solidi a fost urmdriti prin
spectroscopie IR. Structura probelor obtinute a fost investigata prin spectroscopie FT-IR si
difractie de raze X. Proprietatile catalitice ale compusilor obtinuti au fost evaluate prin reactia
test de descompunere a peroxidului de hidrogen®si a fost efectuatd cu ajutorul instalatiei
reprezentata in figura 1.

Fig. 1 Instalatia pentru determinarea activitatii
catalitice Tn descompunerea H,O;

Cuvinte cheie: perovskiti dublii, metoda sol-gel autocombustie, cataliza.
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The aim of the present study is to synthesize various double perovskite-type oxide
systems with general formula Ca,MSbOg, where M = Cr, Al, Fe, Dy, the sol-gel auto combustion
method® was used during the investigation.

Tartaric acid was used as a combustion agent. The mixtures of stoichiometric amounts of the
precursors were heated at 80°C, under continuous stirring to obtain a viscous gel. Subsequently, the gel
was ignited at 150°C to evolve the undesirable gaseous products, resulting in the formation of a foamy
powder. To complete the double perovskite formation, the powder were presintered at 500°C/7h and
sintered at 700°C/7h and 900°C/9h, according to protocol synthesis. Solid phase synthesis was
followed by IR - absorption spectroscopy. Samples structure was investigated by FT-IR
spectroscopy and X-ray diffraction. Catalytic properties of obtained compounds were evaluated
by test reaction of hydrogen peroxide decomposition? and was carried out in the apparatus
represented in fig. 1.

Fig. 1 Apparatus for determination of catalytic
activity in H,O, decomposition

Keywords: double perovskite, sol-gel autocombustion, catalysis
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Ferita de cobalt CoFe;O., cu structura de spinel invers a fost sintetizata prin
metoda coprecipitarii folosind drept surfactant un polimer natural.

Spectrele IR al probelor initiala si tratate termic la 300, respectiv, 500 °C
confirma prezenta benzilor de vibratie ale legaturilor O-H, C-H, C=0 ce apartin
surfactantului. Acest lucru indica prezenta unor molecule organice pe suprafata
nanoparticulelor Deplasarea benzilor de absorbtie de la 610 si 460 cm™ la 584,
respectiv, 446 cm™ indica migratia cationilor metalici din siturile octaedrice in siturile
tetraedrice.

Structura cubica (S.G Fd-3m) a fost determinata folosind difractia de raze X, Fig.
1. Dimensiunea particulelor, compozitia chimica si morfologia pudrelor tratate termic
au fost caracterizate prin intermediul microscopiei electronice de baleaj (MEB), Fig.2.

Fig.1. Difractograma DRX a CoFe;O4 Fig.2. Micrografia MEB a CoFe;04

Proprietatile magnetice ale particulelor la temperatura camerei au fost investigate
folosind un magnetometru cu proba vibranta (VSM). Magnetizatia de saturatie (Ms),
magnetizatia remanenta (Mr) si campul coercitiv au fost determinate din curba de
histerezis si indica un comportament feromagnetic.

Cuvinte cheie: coprecipitare, nanoparticule, difractie de Raze X.
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Inverse-spinel oxide, cobalt ferrite CoFe,O,; has been synthesized by co-
precipitation method, using as surfactant natural polymer solution.

The IR spectra of as-prepared, annealed at 300 and 500 °C cobalt ferrite show the
broad bands assigned to the stretching vibration of the water, organic bonds O-H, C-H,
C=0 from surfactant. This indicates that the polymer molecules are present on the surface
of nanoparticles. The shifted peaks from 610 and 460 cm™ to 584 and 446 cm™ indicate the
migration of metallic cations from the octahedral to the tetrahedral sites.

The cubic structure (S.G. Fd-3m) was determined from X-ray diffraction, Fig. 1.

The particle size, chemical composition and external morphology of the annealed
powders were characterized by scanning electron microscopy,(SEM), Fig. 2.

Fig.1. XRD pattern of CoFe,04 Fig.2. SEM analysis of CoFe;04

The magnetic properties at room temperature of fine particles were investigated
using a vibrating sample magnetometer, VSM. From the obtained hysteresis loops, the
saturation magnetization (Ms), remanance magnetization (Mr) and coercivity (Hc) were
determined and the obtained values show ferromagnetic behavior of sample.

Keywords: coprecipitation, ferrites nanoparticles, X-Ray diffraction.
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SINTEZA SI CARACTERIZAREA MATERIALELOR HIBRIDE
ENOXIL/ARGILA
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Tn ultimile decenii se constati o tendinta tot mai accentuati de valorificare a unor
produse secundare vinicole, separate prin extractie, in scopul obtinerii unor produse cu
eficienta terapeutica. Enoxilul este un produs complex, biocompatibil, brevetat de catre
Academia de Stiinte din Republica Moldova, realizat prin modificarea chimica a unor
enotaninuri extrase din semintele de struguri albi. [1]

Cercetarea de fata are ca principal obiectiv obtinerea si caracterizarea unor materiale
hibride enoxil/argila, obtinute prin entraparea enoxilului in galeria interstrat a unei argile
cationice de tip montmorillonit, de uz farmaceutic, folosind metoda impregnarii la
temperatura camerei.

Caracterizarea structurala si morfologica a materialelor rezultate s-a efectuat cu ajutorul
difractiei de radiatie X, izotermelor de adsorbtie a azotului prin care am studiat atat suprafata
specifica cat si volumul porilor, spectroscopia FTIR, cat si prin analiza EDAX. Rezultatele
obtinute prin analiza EDAX evidentiaza prezenta enoxilului in argila, iar izotermele de
adsorbtie a azotului indica o scadere a suprafetei specifice a argilei, ceea ce ne sugereaza
prezenta enoxilului intre stratele de argila.

Figura 1: Izotermele de adsorbrie a azotului la 77K, pentru probele studiate
Materialele hibride ob inute trebuie privite drept nanomateriale organo-anorganice cu
potentiale aplicatii in industria cosmetica si farmaceutica datorita proprietatilor antioxidante
si antibacteriene pe care le prezinta.
Cuvinte cheie: argila, enoxil, materiale hibride.
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In recent decades there is an increasing tendency to value secondary wine materials,
separated by extraction, in view of obtaining of some therapeutically efficient products. Enoxyl
is a complex biocompatible material, patented by Science Academy of Moldova Republic,
obtained by chemical modification of enotannins extracted from seeds and peels of white
grapes.[1]

The present research aiming at obtaining and characterization of some hybrid enoxyl/clay
materials, performed by Enoxyl entrapment in the interlayer gallery of a cationic clay, type
montomorillonite, with pharmaceutical use (Ae). The impregnation method at room temperature
has been used.

Structural and morphological characterization of resulted materials have been performed
by means of XRD, nitrogen at 77 K adsorption BET isotherms, Fourier Transform Infrared
spectroscopy and Scanning Electron Microscopy (EDAX) measurements.

The investigation methods highlighted the Enoxyl entrapment, that was demonstrated by:
the decrease of specific surface area, the diminishing of pore diameter and pore volumes, and
elemental analysis

Figure 1: The N, adsorption/desorption isotherms at 77k and PSDs of the clay (Ae) and the
enoxil-intercalated clay (Ae-Np).
Hybrid materials obtained should be regarded as organic materials with potential
applications in cosmetics and pharmaceutical industry because of their antioxidant and
antibacterial properties.

Keywords: clay, enoxil, hybrid materials.
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OPTIMIZAREA UNEI METODE DE DETERMINARE
SPECTROFOTOMETRICA A VITAMINEI C DIN PRODUSE
FARMACEUTICE
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Datorita consumului semnificativ de produse farmaceutice si naturale ce contin
vitamina C, trebuie dezvoltate proceduri analitice cat mai sensibile, precise, rapide si
selective de determinare a acesteia din astfel de produse. Scopul acestui studiu a fost
optimizarea unei metode spectrofotometrice de determinare acidului ascorbic. Metoda
este simpla, rapidd si cu costuri reduse, putind fi aplicatd in analiza unor produse
farmaceutice. Aceasta se bazeaza pe oxidarea vitaminei C cu Cu(Il) si determinarea
excesului de Cu(Il) prin complexare cu rosu de alizarina (ARS). Ca agent de stabilizare
a Cu(l) rezultat se utilizeazd ionul sulfocianura. Optimizarea metodei a urmarit:
influenta pH-lui asupra reactiei ionului Cu(ll) cu ARS; stabilirea raportului optim de
combinare Cu(ll) : ARS, influenta concentratiei SCN™ asupra sistemului Cu (11) - ARS.
Rezultatele obtinute indica absorbtia maxima a complexului format la pH 5, cu
formarea complexului in raport molar Cu(11):ARS de 1:2. Concentratia ionului SCN" in
domeniul 10-130 mg L™ nu influenteaza absorbanta complexului format. Domeniul de
liniaritate al metodei este 10 — 30 mg L™, cu un coeficient de corelatie liniard de
0,9997. Metoda a fost testatd in vederea determinarii continutului de vitamina C din
produsele farmaceutice: Vitamina C simpla Fiterman, Aspirin Plus C Bayer, Redoxon-
comprimate efervescente, Calciu Sandoz + Vitamina C.

Cuvinte cheie: vitamina C, Cu(ll), rosu de alizarina, produse farmaceutice.
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Considering the significant consumption of pharmaceuticals and natural products
based on vitamin C, more sensitive, precise, rapid and selective analytical procedures should
be developed for its determination in such products. The aim of this study was to optimize a
spectrophotometric method for determining ascorbic acid. The method is simple, rapid and
cost-effective and can be applied in the analysis of pharmaceuticals. The method is based on
the oxidation of vitamin C with Cu(ll) and determination of excess Cu(ll) by complexation
with alizarin red S (ARS). Thiocyanate ion is used as stabilising agent for Cu(l) which is the
product of oxidation reaction. The method optimization consists of investigating the effect of
pH on reaction of Cu(ll) ion with ARS, determining the optimal combination ratio
Cu(I):ARS, the effect of SCN™ concentration on the Cu(l1)-ARS system. The results indicate
that Cu(ll) and ARS combine in the molar ratio of 1:2 at pH 5.0. SCN" ion concentration in
the range 10-130 mg L™ does not affect the absorbance of the complex. Linearity was found
in the range 10 — 30 mg L™, with a correlation coefficient of 0.9997. The method was tested
to determine vitamin C content of pharmaceutical products: Vitamin C simple Fiterman,
Aspirin Plus C Bayer, Redoxon- effervescent tablets, Calcium Sandoz + Vitamin C.

Keywords: vitamin C, Cu(ll), alizarin red S, pharmaceuticals.
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Tn aceasta lucrare, am incercat sinteza unor nanoparticule functionale pe baza de ferita
de Ni (NiFe;O4), care sa poata functiona drept ,transportori” in directionarea, dar si
eliberarea controlata a medicamentelor.

Studiul acestor nanocompozite magnetice a inceput inca din 1970. De atunci, s-au
inregistrat mari progrese atat in proiectarea unor noi particule, cat si in ceea ce priveste
tehnicile de sinteza ale acestora. Cu toate acestea, studiile clinice ce folosesc sistemele
nanocompozite nu au avut aceeasi perspectiva de dezvoltare.

Nanoparticulele vor transporta substanta activa (in acest caz am utilizat modelul unui
cannabinoid sintetic, 1-hexyl-3-(naphthalen-1-oyl) indole (JWH-019) cat mai aproape de
locul tumorii. Se evita astfel efectele toxice sistemice pe care le pot avea unele medicamente,
avand rol in acelasi timp si in eliberarea controlata din matricea nanostructurata, odata aplicat
un camp magnetic extern. [1]

MNPs (nanoparticule magnetice) de dimensiuni nano, acoperite, de tipul core/shell au
fost sintetizate pe baza ,,miezului” de ferita de Ni, NiFe;O4 (~ 50 nm) si silice (provenita din
condensarea si hidroliza unor compusi de siliciu, TEOS sau APTMS), in mediu bazic.[2]

Tot pe baza ,miczului” de ferita de Ni (NiFe,O4) s-au realizat nanostructuri
functionalizate cu polimeri (de tip ceteareth-20 ) sau monomeri (glucoza).

Asadar, nanosistemul format este alcatuit din substanta activd imobilizata pe
nanoparticulele de ferita functionalizata prin aceste tehnici, prin adsorbtie fizica la suprafata
acestora. Metodele utilizate pentru sinteza acestor nanosisteme constau in iradierea cu
ultrasunete, folosind procedeul Stéber modificat [3]. Asemenea suprafete functionalizate pot
fi optimizate utilizdnd acid citric si tehnica iradierii cu ultrasunete, pentru prevenirea
aglomerarii nanoparticulelor de ferita.

Spectroscopia FT-IR precum si analizele SEM, EDX si absorbtia atomica (AAS)
demonstreaza inglobarea in compozitul magnetic pe bazia de ferita de Ni (NiFe;Oq)
functionalizata a substantei active folosite drept model.

Investigatia SEM arata si morfologia suprafetei compozitului s1 a feritei
functionalizate. Acoperirile cu silice, polimer ceteareth-20 sau glucoza, dar si inglobarea
substantei active nu afecteaza semnificativ proprietatile magnetice ale feritei.

Cuvinte-cheie: ferite, functionalizare, JWH-019
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In this paper, we tried the synthesis of functional nanoparticles based nickel ferrite
(NiFe;0,) that can act as "carriers” to direct and controlled release of drugs. The study of
these magnetic nanocomposites began in 1970. Since then, there has been progress both in
the design of new particles and in terms of their synthesis techniques. However, clinical
studies using nanocomposite systems had the same perspective of development.

Nanoparticles will carry the active substance (in this case we used the model of a
synthetic cannabinoid, 1-hexyl-3-(naphthalen-1-oyl)indole (JWH-019) as close to the tumor
site. Avoids systemic toxic effects that may have some medications while taking part in the
nanostructured matrix controlled release, once applied external magnetic field [1].

MNPs (magnetic nanoparticles) for nano-sized, covered, such as core / shell were
synthesized based on the "core" ferrite Ni, NiFe;O4 (~ 50 nm) and silica (derived from
condensation and hydrolysis of TEOS or APTMS) in alkaline medium. [2]

Also the "core™ nickel ferrite (NiFe;O4) were made nanostructures functionalized
polymer (type ceteareth-20) or monomers (glucose).

Therefore, nanosystems format consists of active substance immobilized on ferrite
nanoparticles functionalised by these techniques by physical adsorption to the surface.

The methods used for the synthesis of these nanosystems consist of ultrasonic
irradiation, using the modified Stober process [3]. Such functionalized surfaces can be
optimized using citric acid and irradiation with ultrasound technique to prevent
agglomeration ferrite nanoparticles.

FT-IR spectroscopy and SEM analysis, EDX and atomic absorption (AAS)
demonstrates embedding in composite ferrite-based magnetic Ni (NiFe;O4). SEM
investigation shows the surface morphology and composite ferrite functionalized. Silica
coatings, polymers or glucose ceteareth-20, but incorporating the active substance and not
significantly affect the magnetic properties of ferrite.

Keywords: Beware, the functional, JWH-019
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Scopul acestui studiu a fost investigarea biosorbtiei Pt(IV) din solutie apoasa pe
biomasa a doud specii de muschi epigeici, Hylocomium splendens si Pleurozium
schreberi. Au fost stabilite conditiile optime de biosorbtie, in termeni de pH, timp de
contact, masa de biosorbent si temperatura. Capacitatea de biosorbtie a fost investigata
atat pe biosorbentul uscat la temperatura camerei, cat si pe biosorbentul inactivat (uscat
la 105 °C). Pentru a descrie echilibrul de biosorbtie au fost aplicate izotermele
Langmuir, Freundlich si Dubinin-Radushkevich. Cinetica adsorbtiei la temperatura 22
°C a fost modelata cu ecuatiile cinetice de pseudo-ordin unu, pseudo-ordin doi, modelul
Elovich si difuzia intraparticule. Pe baza rezultatelor experimentale se poate
concluziona ca datele de echilibru sunt bine reprezentate de ecuatia izotermei
Langmuir, cu capacitatea maximi de sorbtie de 37,45 si 29,85 mg g™ pentru H.
splendens, respectiv P. schreberi. Modelul cinetic de pseudo-ordin doi descrie cel mai
bine cinetica de biosorbtic. Nu s-au constatat diferente semnificative intre biosorbtia
Pt(IV) pe biosorbentul uscat la temperatura camerei si cel inactivat la temperatura.

Tabelul 1. Parametrii cinetici si analiza izotermei Langmuir pentru biosobrtia Pt(IV) pe H. splendens si P.

schreberi
5 Co Georo Modelul kinetic de pseudo-ordin doi Modelul Langmuir
I0masa -1 : -1 e, calc 2 k2 h Om KL 2
(mgLH (mgg) (mgg” R (gmg’min) (mgg'min’) mgg' Lg' R
8 1,13 1,18 0,9972  0,0146 0,020 22°C
16 2,78 2,82 0,9996  0,0153 0,099 37,45 0,236 0,9942
24 4,30 4,33 0,9999  0,0235 0,305 35°C
H.s. 32 5,62 5,68 0,9999 0,0111 0,279 21,51 0,454 0,9975
40 6,79 6,82 1,0000 0,0229 0,677 50°C
48 8,93 8,99 0,9999  0,0103 0,694 15,43 0,623 0,9928
56 9,86 9,88 1,0000 0,0176 0,734
8 1,56 1,67 0,9933  0,0072 0,021 22°C
16 2,78 2,84 0,9997  0,0123 0,121 29,85 0,321 10,9938
24 5,23 5,30 0,9996  0,0109 0,442 35°C
P.s. 32 6,08 6,19 0,9996  0,0073 0,357 11,29 1,497 10,9986
40 7,95 8,02 1,0000 0,0105 1,065 50°C
48 9,31 9,40 0,9999  0,0079 0,834 10,85 2,403 10,9970
56 11,27 11,35 0,9998  0,0057 1,723

Cuvinte cheie: biosorbtie, Pt(IV), Hylocomium splendens, Pleurozium schreberi.
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The aim of this paper was to investigate the biosorption of Pt(IV) ions from
aqueous solution on two epigeic moss species (Hylocomium splendens and Pleurozium
schreberi) biomass. Optimum biosorption conditions were determined as a function of
pH, contact time, biomass dosage, and temperature. The biosorption characteristics
were investigated on both, dried at room temperature and inactivated (dried at 105 °C)
moss biomass. Langmuir, Freundlich and Dubinin-Radushkevich isotherms were used
to describe the sorption equilibrium data. Adsorption kinetics data determined at a
temperature of 22 °C were modeled using the pseudo-first and pseudo-second-order
kinetic equations, Elovich and intra-particle diffusion models. The optimum pH for
Pt(1V) uptake was 3,5 for both species. By considering the experimental results and
adsorption models, it can be concluded that equilibrium data were represented well by a
Langmuir isotherm equation, with maximum sorption capacities of 37.45 and 29.85 mg
gt for H. splendens and P. schreberi, respectively. The second-order model best
describes adsorption kinetic data. No significant differences were observed for uptake
of Pt(IV) by dried and inactivated moss biomass.

Table 1. Kinetic parameters and analysis of Langmuir isotherm for biosorption of Pt(IV) on H. splendens and P.

schreberi
Pseudo-second-order Langmuir
Biomass En(;g L_l) ?;:]eg]pg_l) e, calc RZ ko h Om KL Rz
(mg g?) (@mg'min™) (mgg*min®) mgg? Lg*
8 1.13 1.18 0.9972 0.0146 0.020 22°C
16 2.78 2.82 0.9996  0.0153 0.099 37.45 0.236 0.9942
24 4.30 4.33 0.9999  0.0235 0.305 35°C
H.s. 32 5.62 5.68 0.9999 0.0111 0.279 21.51 0.454 0.9975
40 6.79 6.82 1.0000 0.0229 0.677 50°C
48 8.93 8.99 0.9999  0.0103 0.694 1543  0.623 0.9928
56 9.86 9.88 1.0000 0.0176 0.734
8 1.56 1.67 0.9933  0.0072 0.021 22°C
16 2.78 2.84 0.9997 0.0123 0.121 29.85 0.321 0.9938
24 5.23 5.30 0.9996  0.0109 0.442 35°C
P.s. 32 6.08 6.19 0.9996  0.0073 0.357 11.29  1.497 0.9986
40 7.95 8.02 1.0000 0.0105 1.065 50°C
48 9.31 9.40 0.9999  0.0079 0.834 10.85  2.403 0.9970
56 11.27 11.35 0.9998 0.0057 1.723

Keywords: biosorption, Pt(1V), Hylocomium splendens, Pleurozium schreberi.

References:

[1] Mack, C., Wilhelmi, B., Duncan, J.R., and Burgess, J.E., Biotechnology Advances, 25,

264 (2007).

[2] Sari, A., Mendil, D., Tuzen, M., and Solyak, M., Journal of Hazardous Materials, 162,

874 (2009).



P13 SCSSMD, Iasi, 24 iunie, 2011

STUDIUL INCORPORARII UNOR MEDICAMENTE ANTIHIPERTENSIVE N
SILICE MEZOPOROASA DE TIP SBA-15

ALINA-ELENA SUDITU!, SIMONA MOGLAN-GHERMAN?,
IULIANA-FLORENTINA ALEXA', DOINA LUTIC!

YUniversitatea ”Al. I. Cuza” din lagi, Bd. Carol |, Nr. 11, 700506, lasi, Romania
2Universitatea de Medicind si Farmacie “Gr. T, Popa’lasi, Facultatea de Farmacie

S-au sintetizat doua tipuri de silice mezoporoase SBA-15, prin metoda sol-gel,
folosind tetraetil-ortosilicat ca precursor, in mediu puternic acid, folosind ca tensioactiv
copolimerul HO(CH,CH20)20(CH2CH(CH3)O)7(CH,CH,0)0H - P-123  (calea
“clasica”) si o combinatiec de P-123, bromura de cetil-trimetil-amoniu (CTAB) si
ciclohexanol dizolvat in 2-propanol, cu scopul de a obtine un material cu pori mai largi
si mai bogat in grupe functionale. Eliberarea porilor s-a facut prin calcinare pentru
ambele materiale i prin oxidarea cu apa oxigenata a celui de-al doilea material.

Silicea a fost impregnatd cu douda substante folosite ca medicamente
antihipertensive:
Enalapril Lisinopril

EtO0C

pH o
HO\Q/,’G
g > . 9 JQ%
HOOC @N\H |
o

S-au aplicat mai multe tehnici de impregnare: in exces de solutie urmata de
centrifugarea excesului, impregnare urmata de evaporare a solventului la temperatura
camerei, sub agitare, si prin tehnica impregnarii incipiente cu volum redus de solutie
(wi).

Probele au fost caracterizate prin microscopie electronicd de baleiaj (SEM),
spectroscopie IR, analiza porozitdfii prin BET si analize termice, iar eliberarea
medicamentului s-a monitorizat prin spectrocopie UV-VIS in solutie.

Imagini SEM:
SBA -15 ENA_SBA_IWI SBA_C60H_H202 ENA_SBA_C60H_H202_2x

Se remarca diferente importante in morfologia si caracteristicile structurale ale
solidelor, precum si in cinetica de eliberare a compusului activ.

Cuvinte cheie: enalapril, lisinopril, eliberare controlata, SBA-15
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The mesoporous silica of SBA-15 type was synthesized by two different paths, by
sol-gel method, using tetraethyl-ortosilicate as a precursor, in strong acidic medium,
using as surfactant the copolymer HO(CH,CH20)20(CH2CH(CH3)0)70(CH2CH20)20H -
P-123 (the “classic” path) and a combination of P-123, cetyl-trimethyl-ammoniun
bromide CTAB) and cyclohexanol dissolved in 2-propanol, aiming to obtain a material
with larger pores and richer in functional groups. The pore release was done by
calcinations for both materials and by oxidation with hydrogen peroxide for the second
material. The silica was subsequently impregnated with two chemicals used as
antihypertensive drugs:

Enalapril Lisinopril

ELOOC
P ]

o,
dh“la > ] < Q«ﬁ
HOOE LI S S
o

Several impregnation techniques were applied: excess impregnation followed by
excess solution centrifugation, impregnation followed by solvent evaporation at
ambient temperature under stirring and by incipient wetness impregnation (IW1).

The samples were characterized by scanning electron microscopy (SEM), IR
spectroscopy, BET porosity analysis and thermal analysis, while the drug release was
monitored by solution UV-VIS spectroscopy.

SEM images:

SCSSMD, lasi, June 24, 2011

SBA -15 ENA_SBA_IWI  SBA C60H H202  ENA_SBA C60H_H202_2x

Important diferences in the morphology and structural characteristics of the solids
were noticed, as well as in the drug release kinetics.

Keywords: enalapril, lisinopril, slow release, SBA-15
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Feritele cu structurd spinelica, care au o dimensiune a particulelor de ordin
nanometric, sunt de un interes major pentru cercetatori datorita aplicatiilor in domeniile cele
mai diverse, cum ar fi: dispozitive de stocare a datelor, dispozitive cu microunde, catalizatori,
aplicatii biomedicale [1].

Ferita de magneziu, MgFe;0,4, a fost sintetizata prin metoda sol-gel autocombustie
folosind diferiti agenti de chelatizare/combustie: celuloza (CL), acid citric (AC), amestec
celuloza - acid citric (CL-AC), acid tartric (AT), glicina (Gly), uree (U), hexamina (HA) [2].
Raportul molar agent complexare/combustie-ferita este 3:1.

Obtinerea amestecului Gelifierea H Uscarea gelului H Combustia
de reactie l

Testare catalitica
(descompunerea

H,0,)

Tratare termica
la 350°C, 500°C,
700°C, 900°C

Caracterizare
IR, SEM, DRX

Protocolul de sinteza pentru MgFe,O, Micrografie SEM pentru MgFe,O,-gly

Reactia in faza solida a fost urmarita prin spectroscopie de absorbtie n IR. In acest
sens, au fost inregistrate spectrele IR in diferite stadii ale procesului de sinteza. Probele
obtinute au fost caracterizate prin IR, SEM, DRX [3] si apoi testate catalitic pe reactia de
descompunere a peroxidului de hidrogen.

Rezultatele obtinute au pus in evidenta faptul ca activitatea catalitica este influentata de
agentul de chelatizare/combustie. S-a observat ca activitatea catalitica variaza in ordinea:
MgFe,04/CL > MgFe,04/U > MgFe,04/CL-AC > MgFe,04/AC > MgFe,0,/Gly >
MgFe,O4/AT > MgFe,O4/HA.

Cuvinte cheie: metoda sol-gel, agenti de chelatizare/combustie, activitate catalitica
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Ferrites with spinels structure, which have nanometer size particles, are the major interest
to researchers due there applications in areas such as: data storage devices, microwave devices,
catalysts, biomedical applications [1].

Magnesium ferrite, MgFe,O4, was synthesized by sol-gel autocombustion method using
different chelating/combustion agents: cellulose (CL), citric acid (CA), mixture cellulose - citric
acid (CL-CA), tartaric acid (TA), glycine (Gly), urea (U) and hexamine (HA) [2]. Molar ratio of
chelating/combustion agents — ferrite is 3:1.

Termal treatment
at 350°C, 500°C,
700°C, 900°C

Catalytic tested
(descompositon
of H,0,)

Characterization
by IR, SEM, DRX

Obtaining of the Gelation H Drying the gel Combustion
mixture reaction

|

Synthesis protocol of MgFe,0, SEM micrography for MgFe,04-gly

Solid phase reaction was monitored by IR absorption spectroscopy. Thus, IR spectra were
recorded at different stages of synthesis. The samples obtained were characterized by IR, SEM,
and XRD [3] and then catalytic tested on the reaction of decomposition of hydrogen peroxide.

The results revealed that the catalytic activity is influenced by the chelating/combustion
agents. It was observed that the catalytic activity varies in the order: MgFe,O,/CL > MgFe,O4/U
> MgFe,04/CL-AC > MgFe,04/AC > MgFe,04/Gly > MgFe,04/AT > MgFe,04/HA.

Keywords: sol-gel method, chelating/combustion agents, catalytic activity
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