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New polymer-ruthenium cyclopentadienyl-porphyrin
conjugates for photodynamic therapy of cancer

Adhan Pilon?, José Almeida?, Maria Rangel3, Ana M. G. Silva?, M. Helena Garcia !, Andreia Valente !
1 Centro de Quimica Estrutural, Faculdade de Ciéncias da Universidade de Lisboa, Campo Grande, 1749-016 Lisboa, Portugal.
2 LAQV/REQUIMTE, Departamento de Quimica e Bioquimica da Faculdade de Ciéncias da Universidade do Porto, 4169-016 Porto, Portugal.
3 LAQV/REQUIMTE, Instituto de Ciéncias Biomédicas de Abel Salazar, Universidade do Porto, 4050-313 Porto, Portugal

INTRODUCTION

During the last years, our group has developed new ruthenium(Il) complexes with potential application
in cancer chemotherapy.' In this presentation we will disclose our recent advances in a novel family of
compounds with the core where bipy 1s a bipyridine containing two

chain end functionalized with a for application in photodynamic therapy
of cancer. Photodynamic therapy is an alternative therapy for the treatment of cancer, based on the
interaction between a photosensitizing (PS), light and oxygen, which when reacted form reactive
oxygen species (ROS), such as singlet oxygen, leading to cell death.
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Figure 1. Reaction scheme for the synthesis at the new polymer-ruthenium cyclopentadienyl-porphyrin conjugate.

SINGLET OXYGEN GENERATION PHOTOPHYSICAL STUDIES
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IDENTIFICATION OF TOXIC COMPOUNDS USED TO KILL DOMESTIC ANIMALS IN
FORENSIC CONTEXT
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\\ INTRODUCTION:
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Killing animals by poisoning, 1s unfortunately a frequent

Which criminal behavior. However, most of these criminal
Toxic offenses are not conveniently penalized due to the
Compound unavailability of standard methodologies for the

* =t=t=identification of chemical compounds suspected to have
£ caused the intoxication.
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Using high resolution mass spectrometry S

(HRMS)-based methodologies, this work K;;’i‘f

has as objective the i1dentification of the
poisoning substance in material collected  gampLE comcno@ SAMPLE PREPARAT101\§> LC-HRMS/MS
from poisoned baits found 1in public
places.
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CASE STUDY 1 . RESIDUES FOUND IN A DOG BOWL

Intens. 4 ]
e | ey Peearatmon . AAAMINOPARATHION .
é I , 3000—; v MS/MS (m/z 292.0408) XW’S'_ il MS/MS (m/z 262.0264) The identiﬁc a‘[ion Of parathion
0.5 - ] 171.9739 1879931 . . .
: A /\_ and 1ts metabolite amino-
inteh. 3 Parathion parathion 1n a forensic sample
x10 - I standard 1 155.9982 . R
5 was based on identical Tr and
- A 1000__ 04 172.0160
13 A i | tandem mass spectrum
nenS 3 Sample| | l ’ 'h ’ T W obtained for the sample and
i 0] : . l RPN ] \ : : : : - 4 e
1000 —: P 140 160 180 200 220 240  [oKo 2820 30040 miz 160 180 200 220 240 2p aPatnnlzon Standard.
3 ) v ————— - — o |
500 IP | LA v : .
: /\ A /\ N : m/z 235.9782 + 2. 09ppm ! ! m/7 187.9931 + 0.72ppm : Although parathion
'";‘(6’1"0%5 sampid i___N i 1 HoN ( : sale 1s currently
, v i 0 ] \\ 0 i forbidden, it
: A : X / ! continues to be
1 - 1 | : \ : .
o | MH+ Ll MH+ | quely used for
— L {5 | m/;292.0403 + 1.68-2.03 ppm " | i_m/z 262.0661 + 1.42-1.04 ppm \ | criminal purposes.

Figure 1: I) Extracted ion chromatogram at m/z 292.0403 of parathion standard; II) Extracted ion chromatogram at m/z 262.0661 of
parathion standard, corresponding to the protonated molecule of aminoparathion; II) Extracted ion chromatogram at m/z 292.0403
obtained for the sample; IV) Extracted ion chromatogramat m/z 262.0661 obtained for the sample; V) Tandem mass spectrum of the
protonated molecule of parathion; VI) Parathion structure, showing one of the fragment ions obtained; VII) Tandem mass spectrum
obtained for the protonated molecule of aminoparathion; VIII) Structure of aminoparathion, showing one of the fragment ions obtained.

CASE STUDY 2 . AMEAT BAIT FOUND IN A BACKYARD
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Figure 2: IX) Full HRMS scan spectrum obtained for the sample displaying the protonated molecule of imidacloprid; and X) Tandem and MS/MS SPeCtra’

mass spectrum at m/z 256.0596, corresponding to the protonated molecule of imidaclopride, displaying a base fragment ion at m/z re SpeCtiVely
209.0582 + 3.11ppm.

& :CONCLUSION

Poisoning episodes of domestic animals present a major investigational problem for toxicologists and
forensic laboratories. Accidental toxic disasters are difficult to prevent and control, but of greater
concern are cases of 1llegal and deliberated use of poisons.
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Synthesis and characterization of rGO/M 2wt%-N co-doped (M=Co, Fe,
Mn, Ni, Cu and Rh) as abiotic electrocatalyst for oxygen reduction reaction
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BACKGROUND AND INTRODUCTION METHODS

The development of new and non-precious metal electrocatalyst based on

transition metals for the oxygen reduction reaction (ORR) is the key to Extra exfoliation of graphene

improve the energy conversion technology. Incorporation of defects

Strategy: Co-doping with N and metal (i) Exfoliation of graphene
(ii) Incorporation of metals

Increase the catalytic sites (iii) Insertion of nitrogen

by an atom dispersion
over a conductive and
large surface area.

Physical Characterization by

XPS
Raman
AFM

Main goals:

Synthesis of a 2 wt% single-atom transition metal catalyst supported in
Y > s . v PP Electroreduction of oxygen, evaluated by LSV with a glassy carbon
nitrogen-reduced graphene oxide;

X R ) i rotating disc electrode in PBS pH 7.4 and 0.1 M KOH pH 13
Electrochemical evaluation of ORR by linear sweep voltammetry (LSV) with

a rotating disc electrode in PBS pH 7.4 and 0.1 KOH solutions. solutions (10 mV/s, 400 to 2400 rpms).

ELECTROCATALYSTS & OXYGEN REDUCTION REACTION — DISCUSSION AND RESULTS
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XPS general spectrum and high-resolution N 1s core level spectrum of rGO/Fe 2% show the co-doping with nitrogen and metal.

PBS pH 7.4 and 1600 rpms 0.1M KOH rGO/Co 2%

Catalyst Egnset/ V' E1pp/V  Jym/mAcm2 Nrofe
rGO/Fe 2% 0.025 -0.022 -0.7334 3.17
rGO/Co 2% -0.045 -0.190 -0.5704 2.69
rGO/Mn 2%  -0.050 -0.335 -0.5602 3.74
rGO/Cu 2% -0.040 -0.215 -0.8047 2.66
rGO/Ni 2% -0.140 -0.310 -0.6672 2.78
rGO/Rh 2%*  -0.055 -0.260 -0.6570 2.58

rGO -0.155 -0.385 -0.7283
rGO/Pt NPs 2%* 0.065 -0.230 -0.7996 1.60

CURRENT & FUTURE WORK

Incorporation of porphyrins in the rGO structure and its electrochemical and physical characterization.
Synthesis of new electrocatalyst with 10% wt (or morel) of transition metal and their characterization by AFM, Raman, XPS and ICP.

Electrochemical oxidation of glucose in both neutral and alkaline media in the presence of rGO/M 10%.
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The influence of glaze on the tribological properties of zirconia dental pieces

obtained by subtractive and additive manufacturing
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* SM unglazed cusps have a polished appearance without almost

any signs of scratches
Objectives * AM unglazed cusps present some delamination and adhered

N dental particles

HITEC

Background

Dental Cusps after Wear Tests

(° Ceramic based prosthetic materials are highly used for the w
repairing/replacing a damaged/missing tooth, due to their
suitable mechanical and aesthetic properties, chemical stability
and biocompatibility [1-3].

e Subtractive manufacturing (SM) is commonly used to obtain core
pieces by removing surplus material from ceramic blocks.

Robocasting is an Additive manufacturing (AM) technique that
involves the production of 3D structures by depositing materials
in a layer-by-layer manner based on a 3D model, with minimum
materials’ waste and production time relatively to the
conventional manufacturing methods [4].

Generally, ceramic restorations are coated with a ceramic glaze
paste, which is applied over the surface in order to improve their
aesthetic properties.

Subtractive Manufacturing

P
¥ — +.‘.~.-.: VS

Additive Manufacturing

| w |
‘. —) H — + £355%
p 2Py e Waste
]
y

Material -
AddmveA 3D object
Manufacturing

eria Subtractive
Manufacturing

3D object

=

 Evaluate the potential of an additive manufacturing (AM)
technique (Robocasting) to produce reliable zirconia dental
structures. AM samples properties are compared with those of
SM samples.

 SM/AM glazed cusps present scratches, delamination and adhered
dental & glaze particles

, _ , _ Zirconia Unglazed Samples after Wear Tests
Study the influence of glazing on the tribological performance of .

the samples. SM unglazed

Materials and Methods

—_—

{ Materials

e SM samples were produced from Yttria (3% mol) - stabilized
zirconia blocks Ice Zirkon Translucent [Zirkonzahn].

« AM samples were produced from a paste containing 350 g of ZrO2
(yttria (3% mol)-stabilized zirconia powder Zpex [Tosoh]), 75.6 g of
water, 8.75 g of corn syrup, 10.5 g of fructose, 0.84 g of Zusoplast
C92, 0.105 g of Dolapix CE 64.

Methods

e Zirconia samples produced by both methods were sintered at
15009C, polished to obtain the same surface finishing and glazed.

 Both SM and AM unglazed zirconia did not not suffer visible wear
during chewing simulation

* SM unglazed zirconia presents a thick layer of adhered dental
* Density, porosity, Vickers hardness, toughness and roughness material over machining marks

measurements were performed. * AM unglazed zirconia presents pores in which the worn dental

particles preferentially adhered

Zirconia Glazed Samples after Wear Tests

e Chewing simulation tests against dental human cusps were
carried out in artificial saliva, before and after glazing.

* The counter-faces’ wear and the wear

mechanisms investigated.

was quantified

Results and Discussion

Zirconia Samples Characterization

Density (g/cm3) 6.06 £ 0.02 5.88 +0.10
Superficial porosity (%) 0.10 £ 0.03 3.92+1.85
Hardness (HV) 1400 + 16 1175 + 29
Fracture toughness (MPa.m/2) 5.6 +0.6 45 +0.7
Linear roughness (nm) 243 +9 241 + 16

In both SM and AM glazed zirconia:
* Glaze suffered wear, leaving some zones of zirconia exposed

Dental Cusps Wear Rate

10
* Dental particles from the cusps wear adhered to zirconia/glaze

8 7  Some parts of the glaze coating did not suffer wear

% Dental Particles

Conclusions

4

Cusps wear rate
(x10>mm3/Nm)
o N £ (o)}

Additive manufacturing seems to be a promising technique to

SM unglazed SM glazed AM unglazed AM glazed prOduce zirconia dental PUEL S,



05 BIOMOL

Funding:

This work was supported
by project
UID/QUI/00100/2019.

Acknowledgements:

ACF (IF/00849/2012)
acknowledges FCT for the
“Investigador FCT”
Program.

References:

1. Bernardo, J. R.;
Oliveira, M. C.;
Fernandes, A. C. Mol.
Catal. 2019, 465, 87.

2. Caetano, J.A. T,;
Fernandes, A. C. Green
Chem. 2018, 20, 2494.
3.Isca, V. M. S.;
Fernandes, A. C. Green
Chem. 2018, 20, 3242.

Sustainable synthesis of important intermediates for the
pharmaceutical industry from biomass resources

Fernandes A. C., Caetano J. A. T., Isca V. M. S.

The development of sustainable and green processes for the synthesis of pharmaceutical
substances continues to be one of the main challenges for the pharmaceutical industry.
In this communication we present the one-pot conversion of carbohydrates into a variety of

\important intermediates for the pharmaceutical industry with good overall yields. 1-3 y

Synthesis of 5-HMF

5-Hydroxymethylfurfural (5-HMF) is a sustainable
and versatile precursor for the pharmaceutical
industry and also for the petrochemical industry
and biofuel chemistry. 5-HMF can be obtained selecti-
vely from fructose in 100% vyield using HReO, as
catalyst and DMSO as solvent.!

HO OH 0
(o) HReO, (10 mol%) o)
HO H OH
DMSO, 140 °C, 1 h \W/
HO OH 5-HMF (100%)
\ Frutose j

Synthesis of HMF from different carbohydrates
5-HMF was also obtained in 78% and in 66%

vields from inulin and sucrose, respectively. In
contrast, only 20% vyield of 5-HMF was formed

from glucose.

HO

OH
Fructose

Carbohydrates

One-pot synthesis of amines
from carbohydrates

Furfurylamines are important intermediates in the
synthesis of pharmaceuticals such as antiseptic
agents, antihypertensives and diuretics.

We developed a novel one-pot process for the
synthesis of furfurylamines from carbohydrates.
This chemical transformation involves three
consecutive reactions, including the conversion
of xylose to furfural, followed by in situ
reaction of furfural with aniline to form the imine
and the selective reduction of imine by the silane,
giving the furfurylamines with moderate to good
overall yields (55-80%).?

X
O 5O
HN
MOH HReO, Aniline 0 Silane

Xylose

Furfural Imine Furfurylamine

one-pot three-reaction process

W el jﬁ—ﬁ )q
Sucrose” li_ﬁ

C . O
C i e e 7

Xylan

o o o O
IS RGPS AP RPN

75%
80% 76% 75% 1% 71%

Synthesis of Levulinic Acid (LA)

LA is a useful precursor for the pharmaceutical
industry, biofuel industry and food industry.

The reaction of fructose in 1,4-dioxane catalyzed by
HReO, at 140 °C during 1 h gave LA with 100%

yield.?

4 )

HO
o OH HReO, (10 mol%) )WOH
HO
1,4-Dioxane, 140°C, 1 h o)
(0]

OH H

Y

Fructose

N\ /

Synthesis of LA from different carbohydrates

LA can also be obtained in excellent yields from
inulin (97%) and sucrose (85%) and in moderate
vield (50%) from glucose.

O

Inulin

One-pot synthesis of
a-aminophosphonates from carbohydrates

a-Aminophosphonates are amino acid analogues,
which have found a wide range of applications in
the areas of industrial, agricultural, and medicinal
chemistry.

In our group, we developed the first methodology
for the sustainable synthesis of heteroatom
compounds, containing N and P atoms, from
biomass resources catalyzed by HReO,. This one-
pot multi-reaction process allows the conversion
of xylose and xylan into a large variety of
a-aminophosphonates with moderate to good

overall yields.3
G
HN
HO HReO, G)]\ Aniline 0 HP(O)(OR), O P(OR)
-3 H,0

Xylose Furfural Imine a—Amlnophosphonates

one-pot three-reaction process

cl CF, o)
F CN cl Br
HN HN HN HN HN

P(OEt ° ° P(OEt © P(OE o
P(OEt) / 8( )2 \ / g(OEt)z \ / (')'( )2 \ / 8( t), \ / g(OEt)z
63% 62% 60% 60% 59%

67%
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MAIN THERAPEUTICAL APPLICATIONS OF HYDROGEN SULFIDE
Long known as a toxic gas'*, hydrogen sulfide (H,S) is also a biological
signaling molecule that is produced by organisms ranging from bacteria to
man.
In 2005, a paper in Science drew attention to its beneficial physiological
effects?l,
Despite numerous studies reporting various biological effects of hydrogen
sulfide in physiology and diseases in different organs/tissues, little is known
about the signaling mechanisms underlying the H,S effects.?!

)
ADSORBENT MATERIALS BIOCOMPATABILITY
Zeolites
| 4A Y
)
—
Carbon
06 CE
Figures above present the results for materials toxicity in Hela cells.
After 24 h cells have 100% viability when exposed to all the materials, excepted for chemically
Funding. activated carbon (CG@Carbon).
o a . Increasing the exposure time of cells to the materials up to 72h, lead to a slight decrease on the
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Liquid Phase
Methylene Blue Method

ADSORPTION

Methylene Blue reacts with H,S, deceasing it absorbance. In this way, it is
possible to quantify the content of H,S released from the materials.

FCT also funds PTDC/MED-
QuUI/28721/2017.
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Zeolites Y and 4A adsorbed high
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the Post-doc Grants The modification of 4A with Chitosan
and PCL polymers didn’t improve de

SFRH/BPD/115953/2016 H,S adsorption. It seemed the

and polymers created a coating preventing

SFRH/BPD/84542/2012 the gas to enter the zeolite pores.

Activated carbon obtained by chemical
activation presented a higher capacity
to adsorb H,S, comparing to the carbon
obtained by thermal activation. Its
adsorption capacity was similar to
zeolite 4A. The carbon modification
with chitosan also lead to a decrease
References: on the capacity on the H2S adsorption.

From the studied materials, zeolites are the ones that release a higher content
of H,S. Zeolite Y continues to release H,S even after 7h.

4A modified with PCL and Chitosan not only presented a decrease in its H,S
adsorption capacity, but also it did not had the capacity to release the gas after
being adsorbed.

[1] Li Q., Lancaster J.R., Nitric Oxide,
35,21 (2013).

[2] Blackstone E., Morrison M., Roth

M.B., Science, 308, 5721 (2005). Zeolite and carbon materials present an enhanced biocompatibility with Hela cells, even after 72h of exposure.
Commercial zeolites 4A and Y present high H,S adsorption capacity. Carbon obtained by chemical activation present a similar adsorption capacity to 4A, it seemed that chemical
[3] Yi-Chun Zhu, Hydrogen Sulfide activation originates carbons with higher adsorption capacity for H,S than thermal activation.

The introduction PCL and chitosan, both on 4A and CG@Carbon, decreased the materials capacity to adsorb H,S.

Although carbons have the capacity to adsorb H,S, they are not able to release it.

Zeolites not only are able to adsorb and then slowly release H,S, but also present an enhanced biocompatibility with Hela cells, which suits them to be used as vehicles for drug
delivery.

and its Therapeutic Applications,
(2013) 83-107, Springer.




02 IOARC

Funding:

Centro de Quimica
Estrutural is funded by
Fundacao para a Ciéncia e
Tecnologia —  project
UID/QUI1/00100/2019.
Centro de Ciéncias e
Tecnologias Nucleares is

funded by Fundagao para
a Ciéncia e Tecnologia -
project
UID/Multi/04349/2019,
Ana C. Ferreira (postdoc
grant)

References:

Joaquim B. Branco, Ana C.
Ferreira, T. Almeida Gasche,
Joao P. Leal, Nano-Structures
& Nano-Objects 15, 2018, 75-
83.

Joaquim B. Branco, Ana C.
Ferreira, Eur. J. Inorg. Chem.
2019, 1039-1045.

Ana C. Ferreira, Joaquim B.
Branco, Inter. J. Hydrogen
Energy 44, 2019, 6505-6513.
Ana C. Ferreira, Joaquim B.
Branco, Intermetallics 108,
2019, 32-38.

Nanostructures for CO, removal, fuels production
and development of new energy sources
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The main goals of Laboratory of Catalysis covers: i) the production of value-added chemicals and fuels, such as hydrocarbons, methanol
or syngas, using major gaseous pollutants (e.g. CO,, CH,, N,0) as raw materials; ii) the development, preparation and characterization of
nanostructured intermetallic compounds containing the f-block elements (lanthanides, Th and U), bimetallic oxides, metal borides,
pnictides and chalcogenides with specific functionalities and applications in environment and energy.

For catalytic studies, different heterogeneous systems using transition metals and f-block elements as massic or supported (SiO, or Al,0,)
catalysts were tested, either at atmospheric pressure or under high-pressure conditions. On the other hand, pnictides (e.g. CoSb,) and
chalcogenides (e.g. Cu,SbS, and Cu,,Sb,S,;) were prepared using unsual approaches, such as electrospinning and solvothermal method.

atmospheric pressure or under high pressure conditions.

\_

For catalytic studies, different heterogeneous systems
using transition metals and f-block elements as massic or
supported (SiO, or Al,O;) catalysts were tested, either at

J

On the other hand, chalcogenides (e.g. Cu,SbS, and
Cu,,Sb,S;;) and pnictides (e.g. CoSb,) were prepared
using unusual approaches, such as electrospinning
and solvothermal method.

Methanation of CO,

Very active and selective nanostrutured bimetallic nickel-
lanthanide or actinide oxides to production of CH,. Yield to CH,
(Lchy/m?nich) is significant higher when compared to the reference
catalysts.

Nanofibers of bimetallic oxides Supported bimetallic oxides

Intermetallic precursors

Nanostrutured bimetallic nickel-lanthanide or actinide oxides
present a remarkable stability in the gaseous stream for at least 60
h, which was also confirmed by the low carbon deposition
measured after reaction (< 1 %).
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Catalyst

Methanation of CO, over bimetallic Stability of the bimetallic nickel-thorium

nickel-actinide oxides at 350 °C oxide in the gaseous stream

This work has a strong societal impact since it contributes to the
reduction/removal of major greenhouse gases, namely CO,,
contributing to alleviating global climate changes and contributing
to the development of more clean and efficient industrial
processes, targeting the production of value-added products (e.g.
CH,) that can be used as fuel or fuel precursors.

New objectives includes the development of new
nanoporous/nanofoams f-block element based catalysts that can
economical be competitive when compared to the present state of
art used by the industry.
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* High-efficiency thermoelectric device application.

 The high thermal conductivity of the binary skutterudite
needs to be reduced to further increase its efficiency.

* Techniques
properties
thermoelectric efficiency: nanostructured compound and
lanthanides filling (La, Ce, Pr, Eu, Yb).
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Synthesis and characterization of a new family of ruthenium(ll) complexes with

phenanthroline derivate ligands for anticancer applications
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Introduction

/

|
|
|
|
|
|
I side-effects of cisplatin.?
|

|

Ru(ll) complexes were synthesized according to Scheme 1,
with yields of 43 to 85% upon purification by recrystallization.

-----------------------------------------------------------------------------------------------------------------------------------------------
\4 .
*

AgCF,SO,

CH,OH, A, 5h

» »
. S
----------------------------------------------------------------------------------------------------------------------------------------------

Phen
CyPyzPhen PhPyzPhen

Scheme 1. Reaction scheme for the synthesis of [Ru(n>-CsH;)(PPh;)(NN)][CF;SO,]
complexes, where NN = to phenanthroline-derived ligands.

X-Ray Diffraction

X-ray diffraction studies were performed and the results
support the proposed structures for the complexes. As example,
the [Ru(PPh,),(phen)][CF;SO;] complex crystalized in monoclinic
crystal system, space group P 21/n, with one cationic complex
molecule and one CF;SO;™ as a counter ion in the asymmetric
unit.

Figure 1. Molecular diagram depicting the cationic moiety of the
[Ru(PPh,),(phen)][CF;SO;] complex.

Stability Assays

The stability of the Ru(ll) complexes in dimethyl sulfoxide over
24 hours was determined by UV-Visible spectrophotometry. All
compounds revealed to be stable, and therefore suitable for
further biological assays, namely test their anticancer activity in
different human cell lines.

(A) (B)
20 u [RuCp(PPh,)(phen)][CF;50,]

3,5 - = 0min

’ ——15min = 13 * [RuCp(PPh,)(CyPyzPhen)][CF,SO;]

3,0 - ——30min =
- 45min .g 10 A [RuCp(PPh,)(PhPyzPhen)][CF;SO,]
3 2,5 - ——1h t
S ——2h £ 5 -
8 2,0 | ——3h g ee0o0o0o0 °
g _4h § 0 &m""ﬂ'ﬁ"_‘ T T T T A 1
g 1,5 1 5h G 0 200 400 600 800 1000 1200 1400 1600
3 6h £ 5 -

1,0 - ——n 2

95 4 ——24h ; 410 -

=
0,0 . . ; . . 15 -
300 400 500 600 700 800

)
()
L

A(nm) Time (min)

Figure 2. Evaluation of the stability of [RuCp(PPh;)(PhPyzPhen)][CF;SO;] complex over
24h in DMSO (A). Absorbance variation percentage along time (0 min to 1440 min) (B).

Cancer is the second leading cause of death worldwide (9.6 million deaths in 2018). Cisplatin is still one of the most commonly *
used drugs in cancer chemotherapy, however show broad and severe side effects. Our group has been developing new
ruthenium(ll) complexes with higher cytotoxicity than cisplatin against several cancer cell lines (e.g. ovarian, breast, colon and
prostate).! One of these compounds was evaluated in an orthotopic triple negative breast cancer mouse model, revealing
significant capacity to suppress tumour growth and to inhibit the development of metastases, without presenting the common

Herein, we report the synthesis and characterization of a new family of complexes of formula [Ru(n>-C;H;)(PPh;)(NN)][CF,SO.],
\ inwhich NN corresponds to phenanthroline-derived ligands (Scheme 1).

Structural Characterization

NMR analysis are in good agreement with the proposed
structures for all the compounds.

In general, in *H NMR spectrum, upon coordination of the
ligand to the metal center a deshielding is observed in the
cyclopentadienyl and phenanthroline signals. Also, a deshielding
is observed in the signal of 3P NMR after coordination of
phenanthroline-derived ligand.

1H NMR
/ 31p NIMIR
-
1
r _\] [RuCp(PPhs)(Phen)][CF,50,]
| [~ "
[ I I
I | I
— \ _'l (|
4, [RuCp(PPh,),Cl]
i
=7 ' PPhy)
| (s
\__ zl 8(ppm) /

- /

Figure 3. 'H NMR (A) and 3!P{*H} NMR (B) spectra of the [RuCp(PPh;)(Phen)][CF,SO,]
complex (blue) and its precursor [RuCp(PPh,),Cl] (red) in (CD,),CO (RT).

(A)

UV-Visible Studies

[Ru(PPh,),(CyPyzPhen)][CF;SO;] show an intense absorption
band in the UV region with maximum circa 250-280 nm,
characteristic of m-»n* transitions of the aromatic fragments. A
second broad less intense band between 370 and 445 nm is
observed too, corresponding to a metal to ligand charge transfer
band (MLCT).

/| 8000 1,
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————— CyPyzPhen

MLCT [RuCp(PPh;)(CyPyzPhen)][CF;SO,]

\
0 T > T T e e
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Figure 4. Electronic spectra of [RuCp(PPh;)(CyPyzPhen)][CF;SO,], its precursor
[RuCp(PPh,),Cl] and free ligand CyPyzPhen in dichloromethane.

Conclusions

\/

% A new family of complexes of formula [Ru(n>-C;H;)(PPh;,)

(NN)J[CF;SO;] (NN = phenanthroline-derived ligands) was
synthesized with high purity.

\/

s All complexes were structurally characterized by NMR,
FT-IR, UV-Vis and elemental analysis.

\/

% 2 structures were determined by single crystal X-ray
diffraction studies.

\/

s* The stability of the complexes supports their suitability
to proceed to further biological assays, namely testing their
anticancer activity in different human cell lines.
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motivated the synthesis of novel analogs, which are presented in this poster.
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Isonucleosides are regioisomers of nucleosides in which a nucleobase is linked to the sugar moiety at a non-
anomeric position. These groups of molecules have attracted significant interest in the investigation of nucleoside
analogs with therapeutic potential, namely in the context of anticancer and antiviral drug research.2

In a previous work,? a isonucleoside comprising a theobromine unit linked to a methyl glucoside moiety (A) was
shown to be a good inhibitor of acetylcholinesterase with a K. value of 4.3 uM. The activity of this compound A
K; (AChE) = 4.3 uM

(@)
AcO O
AcO

N-Glycosylation olB, 1:1.2

Scheme 1. Reagents and conditions: (a) BnBr, NaH; (b) AcOH 60% aq.; (c) NalO,; (d) NaBH,, EtOH/H,0; (e) PPh,, DEAD, 57%;
(f) TFA/H,0; (g) Ac,0,py, 61%; (h) BF;.Et,0, 30%.
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Scheme 2. Reagents and conditions: (a) C;,H,sBr, NaH, 93%; (b) AcOH 70% aq. , 78%;
(c) NalO,, 79%; (d) NaBH,, EtOH/H,0, 81%; (e) PPh,, DEAD, 44%.
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Scheme 3. Reagents and conditions: (a) TFA 70% aq., 83%; (b) Ac,0, py, 69%;
(c) CH3;SO,NH,, BF;-Et,0, 81%; (d) TMSN,, TMSOTf, 86%; (e) P(OMe),, 56%.
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Scheme 4. Reagents and conditions: (a) CgH,,Br, NaH, DMF; (b) AcOH 70% aq., 88%; (c) PPh;, DEAD, 16%;
(d) TFA 60% aq., 87% ; (e) Ac,0, py, 84%; (f) CH;SO,NH,, BF;-Et,0, 38%.

** Novel theobromine isonucleosides based on pyranose and furanose templates and N-isonucleosidyl derivatives were

synthesized by efficient methodologies.

% The ability of some compounds to display inhibition of cholinesterases with K, values at single digit micromolar concentrations

demonstrates their potential interest as anti-Alzheimer’s disease agents.

~




Please replace blue

rectangle with
presenter's photo!

10 MTFT

Centro de Quimica
Estrutural is funded by
Fundacdo para a Ciéncia
e Tecnologia - project
UiD/QUI1/00100/2019,

CERENA - FCT-
UID/ECI/04028/2019 and
MARE - Centro de
Ciéncias do Mar e do
Ambiente , funded by
FCT - Fundag¢ao para a
Ciéncia e Tecnologia.

Chemical and Thermal Study of the
Catostylus tagi for the development of a
new biopolymer
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INTRODUCTION: Catostylus tagi (Cnidaria, Scyphozoa) is a jellyfish that

can

be readily found in the Tagus estuary as it has one of its most

important and large populations. The body of this species of jellyfish has
about 97% water making them quite fragile as they have less than 5% of
solid organic matter [1]. The research conducted is a preliminary study
into the possibility of using this species of jellyfish in the development of
new biopolymers for marine applications.

METHODS: The specimens were collected between May and June 2018, in the region of S3o Jodo da Talha.
After washing with distilled water and lyophilization, the jellyfishes were characterized using SEM, FTIR-ATR, DSC
and TGA.

RESULTS AND DISCUSSION: The SEM images revealed in the mesoglea zone a porous network composed of
collagen fibers, allowing most of the water present in these animals to be considered free water. The FTIR-ATR of

the

lyophilized C. tagi, revealed the relevant peaks of collagen, the largest component of these animals. The DSC

characterization of this species presents a pick transition at 200 °C that can be related to decomposition of the
smallest collagen fibers. On the other hand, the degradation of the collagen takes place at 300 °C in the TGA
analysis, but it was not possible to define the total degradation of the jellyfish since at the end of the experiment,
15% of the total mass sample still remained [2].
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Motivation

@Nitric oxide (NO) is a gaseous molecule with well-known therapeutic
properties, being a strong vasodilator, antibacterial, tumor repressor and
promotes wound healing.

@ Existent NO donors are limited due to their high solubility, instability and
release toxic degradation products.

@ Porous materials stands as a new system for NO release, storing NO by
chemisorption. Previous results for zeolites and titanosilicates [1]
demonstrated high capacity to store NO however their release kinetics in
biological media are not sufficiently slow for most potential applications
(most of them release almost all stored NO in the first hour).

B LT TP Materials

@ PCL/zeolite microcomposites particles were prepared using the oil in
water solvent evaporation method.

@ PCL/zeolite microcomposites were compressed in disks and melted
at 100 2C to form the films.

Composite materials
designation

PCL/4A [2:1] 1200

N I I S S S e e e s e
o

Description

PCL and Zeolite 4A films at 2:1 w/w with microparticles
obtained under stirring at 1200 rpm.

PCL and Zeolite 4A films at 2:1 w/w with microparticles
obtained under stirring at 600 rpm.

PCL/4A [2:1] 600

PCL and Zeolite 4A films at 8:5 w/w with microparticles
obtained under stirring at 1200 rpm.

PCL/4A [8:5]

Materials Characterization

Infrared Spectroscopy
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@ Obtain longer release rates by covering
the porous solids with a biopolymer
(polycaprolactone (PCL)) without
compromising the following requirements:

Controlled
NO release in

biological
media

adsorption
capacity

@ Develop PCL/zeolite composite films to
be used as transdermal patches for wound
healing treatment.
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New sustainable approaches to the synthesis of 1,2- and 1,4-naphthoquinones
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Naphthoquinones are a very important class of organic compounds in

Importance
pharmaceutical chemistry due to their extremely rich redox and acid-base

properties. Quinone cores are known to be electron transporters and quinone redox cycling, that

vields “reactive oxygen species" (ROS), is important for many biological oxidative processes that are

essential to living organisms. The predominant scaffold in nature is the naphthalene 1,4-dione

(Figure 1) whose different derivatives exhibit a wide range of biological activities and

pharmacological properties including anti-inflammatory, antibacterial, antitumor and other

Figure 1. 1,4-naphthoquinone

chemotherapeutic agents. However, also the 1,2-dione isomers have a very important role in the development of new substances for

medical purposes with a wide range of derivatives exhibiting significant therapeutic properties.-

. The synthesis of naphthoquinone frameworks is quite-well documented, and some strategies involve the use
Synthesis Y PITNOY : 8
of natural naphthoquinones as starting materials, which involves their extraction from plants using organic

solvents. On the other hand, other traditional methods/protocols involve as first step the oxidation of the hydronaphthoquinone core

with chemical oxidants such as H,0,, Fremy’s salt [(KSO;),NO], chromium trioxide or other chemical oxidants.? Although there are

reports of new environmentally friendly methodologies?, it is still a challenge to explore new sustainable synthetic routes for these

compounds, that assume importance in the field of both synthetic and medicinal chemistry.

Methodologies

In pursuit of our research interest devoted to exploiting environmentally friendly protocols to obtain

original compounds or to improve known reactions, we report herein two methodologies, a biocatalytic

and a microwave irradiation process, to obtain phenylamino 1,2- and 1,4-naphtoquinones derivatives, respectively, with different

substituents at the 4-position of the phenylamine ring.

Biocatalysis

Microwave irradiation

CotA-laccase is a copper containing oxidoreductase isolated
from Bacillus subtillis. The active site contains four copper ions
responsible for the oxidation of substrates with concomitant

reduction of oxygen to water.

NH> NH,
OH
-
R

SO,H

H,0

1a-g

R = NH,, OH, OCH; NHPh,
N(CHa)o, NHCOCHS,
CN, NO, O

o

HN\©\
R

2a-g

CotA-laccase
Phosphate buffer pH7, 2h

Figure 2. Synthetic route for 1,2-naphthoquinone derivatives catalysed by CotA-laccase

The enzyme promotes the formation of the ortho-
naphthoquinone intermediate that subsequently underwent
nucleophilic addition by the different p-substituted primary
aromatic amines (1a-g). Reactions are complete in less than 2

hours and reasonable to good yields (54 - 78 %) are provided.

Microwave radiation is nowadays considered as a powerful

option in the field of sustainable pharmaceutical synthesis

specially due to shorter reaction times, lower energy
consumption and higher product yield.
NH2 O
406
R O
1a-g O H
Sae!
R = NH,, OH, OCH3; NHPh, N(CH3)5, CH-CN.CaCO R
NHCOCHSs, CN, NO, 310;'nin 3 O
3a-g

Figure 3. Synthesis of 1,4-naphthoquinone derivatives using microwave irradiation

Reactions were conducted in acetonitrile (2 mL) in the
presence of catalytic amounts of CaCO,; and 4-arylamino-1,4-
naphthoquinone (3a-g) were obtained after 10 min in good

yields (up to 80%).

Conclusions Two environmentally benign protocols, Biocatalysis and Microwave irradiation, have been implemented

towards the synthesis of 1,2- and 1,4- naphthoquinone derivatives as target molecules with good to excellent

Belmares. S Cruz. A Herrera yields. The presented methodologies are in accordance with the principles of Green Chemistry and can be faced as sustainable alternatives

R, Gonzalez, C, Formatex,
(2015) 542-550.

to the synthesis of these classes of compounds.




Poly(ionic liquid)/ionic liquid membranes with fluorosulfonyl derivative anions:
characterization and CO,/H, separation

Andreia S.L. Gouveia, Liliana C. Tomé and Isabel M. Marrucho

Introduction

Despite the recognized potential of biohydrogen (bioH,) for sustainable development, there are still challenges to be overcome regarding
its production and purification, such as the elimination of CO,, N,, and other impurities (H,O and H,S), so that an enriched H, stream can
be obtained for efficient energy generation [1].

lonic liquids (ILs) have been used as a successful platform to design novel task-specific materials for CO, separation [2]. Moreover,
different studies have been unveiling that the use of poly(ionic liquid)s (PILs) and their composites (PIL-IL) is a powerful strategy to
design improved CO, separation membranes [2]. In this work, PIL-IL membranes of pyrrolidinium-based PILs containing [TFSAM]-,
[FSI]- and [TSAC]- anions were prepared by the incorporation of ILs containing the same anions. The composite membranes as well as
the pure PIL and IL components were characterized by different techniques (TGA, DSC, FT-IR and Raman) and their CO,/H, separation

performance was evaluated using the time-lag method at biohydrogen production conditions.

Experimental Section

Time-Lag Temperature: 303 K @ ______ P"'_"'_
Equipment Feed pressure: 1 bar , o L i Composite
KR ; - Membranes
Ky |
Solution-Diffusion DK13% :
Mechanism DKy :
" P=DXS | 5 @

Chemical structures

R B EEEEEEEL L ' of the PILs and ILs
used in this work.
P — pressure sensors
C ) Gas feed vacuum v — manual valves
pump
VF - feed tank
VP — permeate tank
. T - thermostatic air bath
09 M ET Permeation cell
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Results and Discussion

Thermogravimetric Analysis (TGA)
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supported by FCT
through the project
PTDC/CTM-
POL/2676/2014.
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From the TGA results, different trends were observed for degradation temperatures of the PIL—IL composites with the addition of free IL.
In fact, the thermal stability of the prepared PIL—IL membranes not always follows a simple mixing rule.

(SFRH/BD/116600/

2016). CO2/H2 Separation Performance
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. Higher CO,/H, selectivities were obtained for both PIL FSI- 40 '
. [C,mim][FSI] (a = 9.0) and PIL TFSAM- 40 [C,mim][TFSAM] |
. (a=7.1) compared to those of reported composites containing
. the conventional [NTf,]- anion (PIL NTf, — 40 [C,mim][NTf,] (a
5 = 6.5) and PIL NTf, — 60 [Pyr,,]J[NTf,] (a = 6.3). ’
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Conclusions

O PILs and ILs containing anions based on fluorosulfonyl derivatives were synthesized and characterized.
d PIL-IL membranes were prepared and their CO, and H, permeation properties were studied.

d The prepared PIL-IL membranes revealed CO,/H, separation performances above the upper bound.
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INTRODUCTION

Over the past few years, hydrogels have demonstrated their potential as promising materials to be used as
replacement options for cartilage damaged tissues. In particular, hydrogels made of poly(vinyl alcohol) (PVA) have
attracted much attention due to their similarities to native tissue. PVA hydrogels are biocompatible, present a high
swelling capacity and have a rubbery and elastic nature. In addition, PVA is easy to process and manipulate and is
stable at human body temperature.

OBIJECTIVE

The aim of this study was to evaluate the effect of the preparation conditions on the swelling capacity,
microstructure, mechanical properties and thermotropic behavior of PVA-based materials.

MATERIALS METHODS

Swelling ratio Differential scanning calorimeter

o
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Thermotropic behavior almost was not affected by the materials preparation conditions.
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CONCLUSION
The results demonstrate that the mechanical properties of PVA hydrogels are strongly determined by the
Keywords: preparation conditions. The CD method allowed to obtain hydrogels with greater mechanical resistance and with
poly(vinyl  alcohol),  hydrogel, | | promising characteristics for cartilage substitution.

cartilage replacement.
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Introduction Results

In.thls work hierarchical zeollte. .stru.ctures MFI, BEA and MOR e Characterization - -
(Figure 1) were prepared by desilication procedures, followed by t — AT | ionoe
acid treatment.
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Figure 4. Diffraction patterns of
Figure 1. Zeolite structures studied . parent and modified supports.
The catalytic behavior of metal loaded (Fe) hierarchical zeolites . 2
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acetophenone (Figure 2). The metal was introduced by fzgls Qfégg
£ 10 e

A HBEA-02D-AT A HZSM-5-08D

0O HZSM-5-08D-AT

© e For BEA based samples the

e
-

o . ;; development of mesoporosity
B é & go” 280 does not compromises the
01 CCC : » g 44438 §0 microprosity.
%E N omor e For MOR and ZSM-5 samples the
06 CE Figure 2. Oxidation of 1-phenilethanol into acetophenone under microwave heating. s o HVOR 08D development of mesoporosity
o & HMOR-08D-AT occurs but for [NaOH]=0.4 M the
0.6 08 1 loss of microporosity takes places
. whereas for [NaOH]=0.8 M larger
Expe rlmental PrOCEdure Figure 5. N, adsorption-desorption micropores are formed during
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X-Ray Diffraction — Analytical X’Pert PRO with X'Celerator Conclusions
detector with an angular scan (2 8 ) ranging between 5 and * Hierarchical zeolite supports were successfully prepared

40, with a step of 0,0172 and a time/step of 20s. exhibiting micro + mesoporosity with good crystallinity.

* The treatments affect the catalytic behaviour distinctively
for each support.

* Fe@BEA catalysts present the most promising catalytic
behaviour so far.
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Mgamele = 20 Mg ; degasification at T=150 ° C, for 2 h under
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Synthesis of metallo-macrocycle and coordination polymers with pyridine
based amido-carboxylate ligand and their catalytic activities towards Henry
and Knoevenagel reactions

Anirban Karmakar, Guilherme M. D. M. Rubio, M. Fatima C. Guedes da Silva and
Armando J. L. Pombeiro

Introduction

Coordination polymers (CPs) are compounds consisting of inorganic metal ions and organic linkers, which
have attracted a significant interest recently.! The rapid development in this field is due to their attractive
structures and topologies, as well as to their uses in various areas, e.g., catalysis, nonlinear optics, gas
storage and separation and magnetism.! On the other hand, the synthesis of metallo-macrocyclic (MMC)
molecules using metal-directed self-assembly is a current area of research activity.?

CPs

Coordination polymers (CPs) Various applications of CPs

Synthesis and Structures of Metallo-macrocycle and Coordination polymers
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_ Background

The majority of platinum based drugs used for cancer treatment have
numerous and severe side-effects and this lead to the exploration of non-platinum metal
based drugs. Amongst all the metal complexes, Schiff base Copper(ll) complexes are
regarded as a promising anticancer drug alternative and the design of improved
antitumour agents occupies a significant place in cancer chemotherapy.!3

In view of this, we have reported a new benzimidazole-based Schiff base copper(ll)
complexes (1-3) by varying the N-alkyl substituents' and their anti cancer properties (Fig.
1).

ig. 1. Syntheses of 1-3.

L Results | [ DNA interaction studies J [ Molecular docking J
4 Fig. 2. DNA titration profile of 1. N - Fig. 2. Ethidium Bromide (EB) 4 Fig. 3. DNA titration profile N
Displacement Assays of 1 of 1.
= The absorption titration profiles of 1-3| | * The competitive binding studies of || * The docking  experiments
suggests intercalation between the the complexes 1-3 to DNA, via the EB revealed that the complexes
complexes and DNA. As a displacement technique led leads to interact with B-DNA (PDB ID:
representation only the titration profile quenching of the emission intensity 1BNA) to the G-C rich
of 1 is presented here [Fig. 2 (A)]. by 82, 77 and 68%, respectively. For 1 intercalation site of the minor
= The binding constant (K,) of the is shown here [Fig. (A)]. groove with relative binding
complexes 1-3 with CT DNA, was found | | * The calculated K, values for the energy of -341.83 (1, Shown in
to be 3.45(+0.23) x 105 M-! (1), 3.33 complexes 1-3 are 3.3 X 10°, 2.8 X Fig. 3), -302.5 (2) and -301.9 (3)
|| (0.18) x 105 M1 (2),  3.15(£0.16) x|| 10° and 1.8 X 10, respectively. The k) mol.
10° M~ (3). The non-linear plot for 1 is Stern-Volmer plot is shown in [Fig. || " The binding affinity follows the
\__shown in [Fig. 2 (B)]. AN (:)) ~/\_order1>2>3. /
| Cytotoxicity studies MTT assay |
) g Table 1 A
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— = The cytotoxicities of complexes 1-3 against three different
Incubation time (24 h)

human cancer cell lines, A-549 (lung carcinoma), MDA-MB-
Compounds ICso (RM) 231 (breast cancer) and Hela (cervical cancer) cancer cells,
A-543 MDA-MB-231 Hela were evaluated (Table 1).
16.7£0.29 2958+ 1.17 32.06£0.58 . complex 1 exhibits a significant inhibitory effect on
240139 31.92%0.73 SRR proliferation of the A-549 cancer cells and is found to be
e R Loy U more potent than the widely used drug cisplatin (IC., = 27.2
+ 1.71 uM) under similar experimental condition. )

\

Kln control cells, a uniform level of blue Fig. 4. Nuclear > In DNA fragmentation assay [Fig. 6] Fig. 6. DNA \
fluorescence nucleus was seen for morphology using Fls control DNA do not have any fragmentation
treated cells, early apoptotic cells with detectable ladder pattern, whereas
deep blue fluorescence (yellow circle) for the introduction of 1 (15 uM)
late apoptotic cells with fragmented caused a remarkable appearance of
nucleus (blue circle) and for necrotic DNA fragmentation/ladder pattern.
cells with red fluorescence (red circle), The effect becomes more
observed upon increasing the prominent at higher concentrations
concentration of the drug 18 and 21 uM (lanes 4 and 5,
administration (15 and 18 uM) [Fig. 4]. respectively), comparable to

> FACS histogram shows the percentage of etoposide, a known DNA damaging
sub-G1 (apoptotic cell death) cells slightly agent. > As shown in Fig. 7, after 24 h
increased from 1% to 5% in treated group treatment, the complex under
as compared to control. Upon increasing study induces an elevated level
the concentration of complex 1 (10-21 of ROS generation in a dose
uM), a significant increase from 13% to dependent manner. These
30% was observed in G2/M phase of cell results demonstrate  that
cycle, a decrease from 76% to 52% was complex 1 may induce
Fig. 5. Cell cycle analysis  observed in G1 phase clearly indicating the apoptotic pathways mediated
\\ by flow cytometry cell cycle arrest at the G2/M phase [Fig. 5]. Fig. 7. ROS by ROS. /

_ Conclusions |[U Three new N-alkyl substituted benzimidazole-based Schiff base copper(ll) complexes (1-3) were )
synthesised and their anti-cancer properties were evaluated.

J They effectively bind to DNA through intercalative mode, in the order of 1 > 2 > 3 and the binding of the complexes
to DNA minor groove through intercalative mode has been rationalized by molecular docking studies

J The complexes exhibit in vitro cytotoxic activity against lung (A-549), breast (MDA-MB-231) and cervical (Hela)
cancer cell lines, with potency of 1 (with the shortest alkyl substituent, i.e., methyl) being even higher than that of
the widely used drug cisplatin (IC;, = 27.2 = 1.71 pM) against lung cancer (A-549) cell line. The greater
antiproliferative activity of the complex 1 was further proved by morphologic, cell cycle, DNA fragmentation and
ROS studies.




Synthesis and structures of Al(lll), Fe(lll) and Cu(ll) formazanates
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Formazans have been attracted much attention due to their optical properties, £/Z isomerization, analytical and biomedical applications, etc. [1,2].
Attachment of substituents to formazan moiety allows to improve their properties and control/direct reactivity. In fact, cooperation of optical and
redox properties makes them attractive ligands for coordination chemistry. However, the number of publications devoted to structurally characterized
formazan complexes is very limited. Herein we have synthesized a new formazan ligand namely sodium 2-(2-((E)-cyano((E)-(2-
sulfonatophenyl)diazenyl)methylene)hydrazineyl)benzenesulfonate (NazHL) and its Al(lll), Fe(lll) and Cu(ll) (Scheme). The synthesized Al(lll), Fe(lll) and

Cu(ll) formazanates were characterized by IR, elemental analysis, ESI-MS, and single crystal X-ray diffraction.
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o |
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NaNO2, HCI, H,0 N __ 2N
' )k/CN EtOH, NaOH o N
SO3Na HO tOH. Na

NaHL  Nao,s

o
H.0 OH, |4+ 0 & N 038
O | OHe| [o NI _o” | R MeOH
Hzo-—'/AI\ S T SO; MeOH HCI(pH2) N
N = N
SN N

HO\ o M0  AINO3); |FeClz3H,0  Oxg N—N H,Q  OH, Y H
A
P =N E, N= H,,,O
HZO//A\l\OH MeOH 78 AY N
H20 OH, 2 HaNCHINH, | o voy), N\\N H,0  OH, =0
Y
o
CN S0,
OH3 2+
NH2|H2N N TN
I
u
| (O
2 2
OH: S/HO o/ \03\5
7\ 2 27\
IS KNS
2

Scheme: Synthesis and structures of a formazan ligand and its Al(lll), Fe(lll) and Cu(ll) complexes.

Keywords: Formazan; Al(lll), Fe(lll) and Cu(Il) complexes, X-ray analysis.
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Ocean Acidification - Study of the carbonate system in seawaters from the
Portuguese Coast

Barbara Anes, C. M. Oliveira, R.B. Silva, M. F. Camdes

The carbonate system is one of the most important and complex systems in the oceans.
Increasing concentrations of CO, in the atmosphere is followed by its dissolution in seawater with
consequent acidification.

SAMPLE LOCATION

) ATLANTIC OCEAN

<
L]
]
- [ J é,
Sampling sites §
%

p &

mosl.l;mv' =

essential for shells and
skeletons of many
marine organisms

CARBONATE SYSTEM MASTER VARIABLES = Knowing 2 variables makes it possible to determine the other 2

Seawater / = 0.67 mol kg' =
(proper choice of calibration standards)

Ayt
_ H
/pH— _lg(a‘)}/

> Total Alkalinity

STEP 1. TRIS standard preparation

> pH

H
/TA — [HCO;] _|_ 2 [CO32-] / HO. |$ |$
HO o, Ceriz(mol L™ )
HGO j .
-~ ) _,.( )
»> pCO, i g R
_[€O,]

» DIC DIC = CO, = [HCO;7]+[CO,*7]+[CO,]

RESULTS = TARGET 14.3 FROM THE 2030 AGENDA

Equilibrium constants of carbonic acid: pK, = 5.844 + 0.010; pK, = 8.935 + 0.047

Port oi Lishon Cabo Espichel Sesimbra OML
. $=38°38".0N $=38°23.0N ¢ =38°245N
Coordinates | 009°20:0W  L=009°162W L= 009° 062 W
pH 8.265 +0.019 38.210 £ 0.019 38.195 +0.019 38.192 £ 0.019
TA/mol L+ 2423 £ 70 2432 £ 70 2428 £ 78 2423 £ 80
[HCO;]/mol L 1822 + 64 1805 + 63 1814 + 73 1813 + 73
[CO.%]/mol L? 301 £10 3139 307 £10 305 +10
[CO,]/umol L 6.91 + 0.44 7.77 +0.49 8.09 + 0.53 8.14 + 0.54
DIC /umol L? 2130 £ 63 2126 £ 63 2129 £ 72 2427 £ 71
pCO,/uatm 244 + 16 274 + 18 285+ 19 287 £ 19
Results reported with expanded uncertainty, U’ for a confidence level of 95% (k=2)
CONCLUSIONY

v" pH measurement in seawater requires TRIS-TRIS HCl solutions in ASW for calibration of measurement
equipment = Associated uncertainty below target value (<0.02)

v TAis measured with U’ =1.5%. Method allows the determination of [HCO,] and [CO,%] with U’ < 4%

v" Uncertainty propagation for the other variable of Carbonate System: U’(DIC) = 3%; U’(pCO,) = 7%

RESULTS NECESSARY FOR COMPARISON PURPOSES, LONG-TERM TRENDS OR SPATIAL VARIATIONS
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Synthesis and photocatalytic application of novel diethylenetriamine
modified titanate nanotubes for emergent pollutants degradation

B. Barrocas', M. Conceicdo OliveiraZ, O.C. Monteiro’
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Introduction

2 Centro de Quimica Estrutural, Instituto Superior Técnico, ULisboa, 1049-001 Lisboa, Portugal

Pharmaceuticals and personal care products (PPCPs) disposal has become very problematic nowadays. These emergent pollutants are resistant to
conventional treatments and even at very low concentrations, they may impose toxicity at all biological hierarchy levels. Photocatalysis is attractive for
several applications including for removal of pollutants from wastewater and/or air’.
Here, new hybrid nanomaterials, were obtained through sensitization of titanate nanotubes (TNT) and titanium dioxide nanoparticles (TiO,) with
diethylenetriamine (DETA) to produce DETA-TNT and DETA-TIO, materials, respectively. The photocatalytic ability of the sensitized materials for the
diclofenac degradation was evaluated. Secondary products were identified and quantified using LC-HR-ESI/MS. Reusability potential was evaluated in
successive degradations using visible light. The sensitized samples demonstrated excellent catalytic reusability ability, without loss of chemical stability

and photocatalytic performance.

Experimental?3

Amorphous precursor

1

200°C/6h

1 NaOH

TiO,
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Photocatalytic experiments
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» Both XRD patterns match with

the TiO, anatase phase;

* No secondary phases of rutile
or brookite were observed, nor

alterations in

the crystalline

structure of TiO, after
sensitization with DETA
DETA-TNT
TNT
5 25 45 65
26 (°)

TNT and DETA-TNT

« XRD patterns are in agreement
with the existence of a Na,H,_Ti;O,
(0 < x = 2) titanate layered structure;

* it is perceptible a slightly shift, for
lower 26 values, of the peak at 26

~10° after DETA sensitization

!

presence of some amine

molecules in the interlayers

Pollutants

Results and discussion

100 nm |

Tio,

* No differences were
obtained in the TiO, and
TNT morphology after
DETA modification.

B.E.T. surface area

Sample Ag g1 (m?g”)
Tio, 60.08
DETA-TIO, 58.62
TNT 177.88
DETA-TNT 118.41

PL
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= ——DETA-TNT DRS
c
3 — TNT
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2 >
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—r S
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Wavelength (nm)
* lower recombination rate of the N
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Valence Band spectra
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. 02p — Ti3d
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wavelength (nm)

* For the DETA-TNT sample, a
clearly shift to the red and an
increase in the absorption
intensity were observed

* No significative differences
were observed in the optical
behavior of the TiO, and
DETA-TIO, samples.
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« DETA-TNT catalyst presents a
excellent catalytic performance,
after three reuses.

« XRD results evidenced a high
stability of the DETA-TNT catalyst
after 3 consecutive degradations
with visible light.

UV-vis irradiation
« All the TNT and TiO, samples show

catalytic activity for diclofenac
photodegradation;
« No significative differences were

observed in TNT and TiO, photocatalytic
activity;

*All diclofenac (20 ppm) was degraded
using DETA-TNT as photocatalyst, after
10 min of irradiation;

* All by-products were removed using
DETA-TNT as catalyst after 60 min of
irradiation.

Visible irradiation

« TNT and TiO, samples show
photocatalytic activity for diclofenac
degradation;

* The best catalytic performance was
achieved using DETA-TNT sample;

« All diclofenac has been degraded using
DETA-TNT as photocatalyst, after 45 min
of irradiation;

» After 60 min of irradiation, there are two
by-products in solution, indicating that
more time is required to complete the
degradation under visible light.

Conclusions

* Nanocrystalline titanate nanotubes and TiO, nanoparticles
sensitized with DETA were successful prepared.

 The best catalytic results, for diclofenac photodegradation,
were obtained using DETA-TNT, within 10 and 45 min of UV-vis
and visible light irradiation, respectively.
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Thermal Stability of Choline Chloride-Ethylene Glycol Eutectic Mixtures:
What DSC Tells Us
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Introduction

Deep Eutectic Systems (DES) have known a huge expansion in recent years'? as alternative solvents to
conventional organic solvents, due to the simplicity of preparation, low melting points and low toxicities,
which potentiate a wide variety of technological applications that span, among others, from the extraction
and solubilization of some biomolecules to CO, capture.

A deep eutectic solvent consists of two or more components that liquefy upon interaction through
hydrogen bonding and Van der Waals interactions. At a molecular level, these physical interactions
considerably lower the melting temperature of the mixture (relative to pure components) by stabilizing the
liquid phase at room temperature.

In this work, the thermal behaviour of two compositions of the eutectic mixture choline chloride
(ChCl)/ethylene glycol (eg) - 1:2 and 1:9 — was explored by differential scanning calorimetry (DSC) and,
complementarily, also by hot stage microscopy (HSM) and nuclear magnetic resonance (NMR).

Results Materials & Methods

DSC 2920 - TA Instruments
O ChCl/Eg 1:9; Needles 1:2
= T€[-130, 100] °C
/\ Bruker 400 MHz NMR, B-ACS 60, 400 UltraShield
0 ChCl/Eg1:9
= T€J[-50, -10] °C
Olympus Microscope BX51

O Needles of ChCl/Eg 1:2
\\/ = Teg[-50, -10] °C

Tg Signature Metastable Zone Concl usions
* 1:2 and 1:9 ChCI/Eg eutectic mixtures were assessed
Figure 1: Thermogram of heat flow (W/g) vs. temperature (°C) in the temperature range -130 °C to 100 °C by DSC
of a liquid sample from the eutectic mixture ChCI/Eg 1:9. and also tracked by HSM using polarized light. The 1:9
mixture showed a reproducible metastable phase at
low temperatures (at ~ -20 °C), as well as a glass-
Exo. Peak: Recrystallization /\ transition temperature (at ~ -115 °C) — Fig. 1. 1:2

needles registered a well-defined fusion temperature,
at around +78 °C, and simultaneously a
recrystallization temperature at ~ 60 °C observed
upon cooling — Fig. 2.

* Preliminary 'H and 3C NMR experiments were also

carried out (Fig. 3) to tentatively rationalize the
Endo. Peak: Fusion observed thermal events detected during 1:9 DSC
analysis, but no structural modification was perceived
in the selected temperature range, unlike what is

Figure 2: Thermogram of heat flow (W/g) vs. temperature (°C)

of a needle sample, from the eutectic mixture ChCI/Eg 1:2. suggested by the calorimetric results (Fig. 1).
e HSM data confirmed the
OH CH, CH, calorimetric analysis of the
1 [ .
1:2 needles with the
observation of the

|

|
!
!
!
!
: progressive loss of
|

Deshielding Effect !
!
!
!
!
!
!
!

crystallinity  before  the
fusion process (Fig. 4).

* The results gathered,

suggest the need for a Figure 4: Image captured
systematic study of the after DSC analysis of 1:2

thermodynamic properties needles, obtained by HSM

systems at a using polarized light, at 52

Figure 3: H NMR (400,13 MHz, external solvent reference of these °C (150x)

acetone-d;) spectra of an eutectic mixture ChCl/Eg 1:9 molecular level over time.
monitored at -10, -20, -30, -40 and -50 °C.
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N r!l\ /Synthetic cathinones may undergo extensi%
’ & ‘Synthetic cathinoge metabolism in the body, leading to low or
. A A Ri administration even negligible content of the parent
Introduction ~ Synthetic cathinones are commonly compound in urine. Therefore, the
 abused new psychoactive identification of urinary metabolites is
substances (NPS)!. The rapid speed \crucial in a forensic context . /
at which new NPS enter the market
difficults the response from Phase | (Biotransformation)
authorities  with  toxicological * Oxidation
studies and analytical * Reduction
methodologies suitable for the * Hydrolysis
identification and quantification of Phase Il (Conjugation)

. parent NPS and their metabolites in
“-biofluids?.

Glucuronidation.

This work was aimed at characterizing by high resolution mass spectrometry (HRMS) the Phase | and Phase Il metabolite
profiles of several synthetic psychoactive cathinones (e.g. a-PVP and 4CI-PVP) upon in vitro incubation in rat and human

liver microsomes. Objective

In vitro metabolism studies

Rat/Human liver microsome + Alamethicin

Aliquots:

05 BIOMOL Methodology Cathinone — * 3h —

e 24 h
Phase | co-factor : NADPH

Phase Il co-factor : UPDGA

Alamethicin-induced microsomes were used for identification of glucuronide metabolites.

) LisBon | e

_ Isotope Cluster Analysis l /

Targeted Approach

Metabolite profile identification LC-HRMS/MS

HRMS Isotope cluster, tandem HRMS profiles and targeted search approaches were used for the identification of multiple
metabolites.
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Figure 1. Tandem high resolution mass spectrum, obtained by ESI (+), and proposed
Scheme 1. Scheme of 4Cl-a-PVP metabolites identified in vitro. fragmentation mechanisms for the new 4Cl-a-PVP-metabolite.

UiD/QUI/00100/2019.
FCT is also aknowledged for

p roj © Cts R E C I /QE Q- o O Hydroxylation in the pyrrolidine ring, FO r oL- PV Pl it was

MED/0330/2012, P - | k., PN o %esd consistently identified| e LAY
CEECIND/02001/2017 and NORQ . .
UID/Multi/04046,/2013. ;

Intens. | +MS2(426.2119), 35.0eV, 9.5min #641

in rat and human o

/7 246.1489 £ 1 ppm e 2322;1;:750‘9 - m/7 2641597 + 1 ppm m inO some i ncu b atiO ns /e 3501502 20 pp
one previously 1
PHASE 1 . 4000
Reduction uncharacterized Phase : o Q ) -176.0316 u ‘
o, L on Il metabolite of this : .,
OH OH . ’
79\)"]:0 9 Gucurouidation D eton Q cathinone. 3000 -
o N - _— OH m/7232.1696 +2.1 ppm
m - 232.1701 oH
m/7 234.1850 + 0.9 ppm m/7 250.1802 + 3 ppm The ta nd em H R M S Of ] H;:rIOH
o

References: OH
IM. Prosser, J., & S. Nelson, L. (2012). The

(0]
Ho_J_ o molecule of this new - m m (,
Toxicology of Bath Salts: A Review of Synthetic HOS N0 o Q CHAsETL oH Q adduct PreSents | 1000 {m: 1601121 =68 ppm  we2141590 70 ppm 281.1036
o7
o o

Oxidation

m/z 424.1973 = 2 ppm 2000 ® NH HO
( \ lPHASEI the protonated : A

Cathinones. J. Med. Toxicol., 8(33), 42. 2United B 160.1110 m/z 426.2122 + 0.7 ppm

i ] 214.1575
Nations Office on Drugs and Crime (2013) World fragment lons fu"y | 426.2119

Drug Report 2013. United Nations, Vienna. | 26212407 o compatible with the : 3521668 - 391.1652

3Negreira, N., Erratico, C., Kosjek, T., L. N. van structure ascribed O T e T3
- : Scheme 2. Scheme of a-PVP metabolites identified in vitro. 150 200 250 300 350 400 mz

Nuu?, A., Heath, E., Neels, H., & Covaci, A (2015). (Figure 2) Figure 2. Tandem high resolution mass spectrum, obtained by ESI (+), and proposed fragmentation

In vitro Phase | and Phase Il metabolism of a- ) mechanisms for the new a-PVP-glucuronide-metabolite.

pyrrolidinovalerophenone (a-PVP),

methylenedioxypyrovalerone (MDPV) and
methedrone by human liver microsomes and
human liver cytosol. Anal Bioanal Chem, 407(19),
5803-5816.

Using this approach, not only a new Phase Il metabolite of drug of abuse a-PVP was identified but also multiple Phase | and Ii
metabolites of the new NPS, 4-Cl-a-PVP, were fully characterized.
These metabolites are now available to be used as standards in a forensic context.
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Introduction

Modeling Preferential Solvation in Acetonitrile-Water Mixtures Using
Kinetic Probes
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Acetonitrile-water (MeCN/water) mixtures are widely used for several physicochemical purposes and have
been extensively studied using different methods!.

Our research group has been interested in the application of quantitative structure-property relationships
to the study of tertiary alkyl halides’ reactivity in different media.

We have studied the reaction of 3-Cl-3-methylpentane (Fig. 1) in MeCN/water mixtures and the obtained
-log k vs. x,..., curve revealed some interesting aspects (Fig. 2), most probably related to preferential
solvation phenomena.

Several models have been developed to explain/quantify preferential solvation, like the Bosch and Rosés’
model, originally applied to binary mixtures? and later extended to ternary mixtures3,and the El Seoud’s
model?.

Both models consider the existence of preferential solvation phenomena in which solvent 1 (S1) can be
replaced by solvent 2 (S2) or by a binary complex formed by both solvents (51S2) — see equilibria equations.
The preferential solvation is quantified considering 2 constants (derived from the models): f,,; which

quantifies the preferential solvation ability ratio of $2/S1 and f; /1, quantifying $152/S2 ratio.

Bosch and Rosés’ model, postulates the formation of S152 only in the solute’s (1) cybotactic region.
Conversely, El Seoud’s model, considers that $1S2 is formed only in the bulk mixture, throughout an
equilibrium which is quantified outside the context of the studied process. In the case of MeCN/water
binary mixtures, at 25.0 °C, K = 10.08%.

The observed property (Y), in our case -log k (proportional to A*G), is considered to result from the sum of
the Y; values (for S1, S2 and S152) multiplied by the respective molar fractions in the cybotatic region (x;).
Y1,Y2,Y12, f2/1 and f13/1 values are determined by experimental curve fitting.

Bosch and Rosés’ Equilibria Equations

El Seoud’s Equilibria Equations

I(S1),, + mS2 = I(S2),, + mS1 S1+ S2 = S1S2

m__ m I(S1),, + mS2 = I(S2),, + mS1
[(S1)m + - 52 = 1(S152), + 51 I(S1),, + mS1S2 = I(S1S2),, + mS1

Model Equation

Y = le; + sz; + lexiz

Experimental Procedure

Solvent mixtures were prepared by mass. Substrate concentration was
0.01 mol dm3. Kinetic measurements were carried out on an automated
conductance bridge. Reactions were followed, at 25.0 °C, up to 90% of the
apparent plateau. Experimental values of -log k for 11 binary mixtures
were determined using a previously designed spreadsheet>. Values for the
pure solvents were calculated using a 3" degree polynomial curve. Table
curve 2D and 3D programs were used to perform the adjustments.

Results and Discussion

8 . tatistics an oscin an osesS eoudas
[ Fioure 1 Statisti d |Bosch and Rosés’ EIS d’
8 properties model model
6 o N Sit 0.03 0.03
o " R’ 0.9997 0.9998
o0 4 - F 7801 9361
N "u -log K ater 0.74,03 0.74,03
2 - -log kyieen 7.46, o3 7.46, o3
B 4 Figure 2 -Iog kwater-MeCN 4.471_0.17 7'86i0.85
0 0 0.5 05 0.75 1 | fMeCN/water 0'8810.17 0'4110.07
X, oter Table 1 fwater-MeCN/water 3'95i0.33 4'91i0.70

The statistical figures of merit (s;, R> and F) show that both models are adequate to model the
experimental data (Table 1).

Bosch and Rosés’ model predicts a value of -log k.., me.cy Which corresponds to a A*G = 99 kJ/mol (similar
to the average result for a 1:1 mixture) and the corresponding value for El Seoud’s model is A*G = 118
kJ/mol, representing an increase of about 22% regarding the average result for a 1:1 mixture.

Bosch and Rosés’ model predicts a preferential solvation order (with an approximate relative magnitude) of
water-MeCN (5) >> water (1) = MeCN (1).

Results for El Seoud’s model lead to the following order: water-MeCN (10) >> water (2) > MeCN (1).
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Green method for the production inverse spinels

Beatriz M. Santos,! Rute F. C. Faustino,! Ana P. C. Ribeirol

Spinel is a common structural arrangement shared by many oxides of the transition metals with
formula AB,O,. An inverse spinel is an alternative arrangement where the divalent ions swap with
half of the trivalent ions so that the M(I) now occupy octahedral sites
i.e. B(AB)O,.

In_this wo?k, the preparation methods, materials characterization, and magnetic properties of
inverse spinel materials, such as ZrFe,0,, NiFe,0,, by hydrothermal method.

The synthetic procedure includes the use of water and room temperature, and the purification is by
thermal activation. The final materials are magnetic and can have potential applications in catalysis.

The metals used were
manganese and
Zirconia.

Future Work

Characterization:
XRD 1
Elemental Analysis
Magnetic Susceptibility
SEM
XPS

Zirconia Manganese

Before After Before After

Non magnetic Magnetic Non magnetic Magnetic
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Ln-based Compounds Applications in
and Optical Sensing
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Structure and Dynamics of Matter

The field of Ln-based single-molecule magnets (SMMs) is
one of the hottest research areas in Molecular
Nanomagnetism. Nevertheless, the study of the magnetic
properties of Layered Lanthanide Hydroxides (LLHs) still
remains largely unexplored, with the exceptions of our
recent investigations in Dy layered compounds: belonging
to the Lng(OH),,Cl,.nH,O series (Figure 1). In this work,
three LLHs, with the general formula Lng(OH),,Cl,-nH,0
(Ln = Tb, Ho, Er), were prepared and magnetically
characterized both as pure compounds and diluted within a
yttrium diamagnetic matrix, LYH:xLn, LYH:0.044TD,
LYH:0.045H0, and LYH:0.065Er.

Figure 1. Lng(OH),,Cl,-nH,O unit with: Ln — purple, hydroxyls —
grey, water oxygen — blue, chloride - green. The 8-fold
dodecahedron and 9-fold monocapped square antiprism are in
light green and purple, respectively
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As it can be observed In
Figure 2, the xT curves
can be successfully ™
reproduced by using the
Radial Effective Charge :

® |YH:0.044Tb
® | YH:0.040Dy

T (emu.K/mol)
[{e]

(REC) model in the & s oute
SIMPRE software | = v
paCkage . ——— Er theoretical

(I) I 5|0 I 1(]}0 ' 1f'>0 : 2('JO : 25'0 ' 3(')0
Figure 2. Experimental data (symbols) gr(ch)i theoretical

simulation (lines) of the temperature dependence of the
magnetic susceptibility of the LYH:xLn compounds.

The Raman process was
the more adequate to
interpret the relaxation
magnetic behavior of the
Lng(OH),,Cl,-nH,0,
Figure 3.

Figure 3. Plot of the temperature dependence of the relaxation
time as 7— vs. T for Thg(OH),,Cl,6H,0.
T

nR\/_

These results highlight the presence of significant
iInteractions between the Ln centers. A clearer slow
relaxation behavior is observed Iin the LYH:xLn solid
solutions. Semi-empirical calculations successfully allowed
to access the Ln electronic configurations and the
respective contributions to the slow relaxation behavior of
these LLHs showing a diversity of magnetic behaviors.

Optical Sensing

Methanol is extremely toxic so the development of a fast,
efficient and low-cost methods for methanol quantification
and detection in mixtures of ethanol/methanol is, therefore,
pertinent to ensure food safety. Based on the interaction of
trinexyltetradecylphosphonium cation (Pgg g 14)+ with the (-
diketonate (1,1,1,2,2,3,3-heptafluoro-7,7-dimethyloctane-4,6-
dionate - FOD) of an Europium(lll) complex,
[Ps 6614 [EU(FOD),], we present and discuss an equilibrium
reaction with NaOPhMe, (Figure 4) with pronounced solvent

effect between ethanol and methanol on Eu(lll)
luminescence.
[p6,6,6,14][Eu(FOD)4]
\NaOPhMes
[Pﬁ,e,e,m][Eu(FOD?Ea?1 | Na[Eu(FOD),OPhMe,] Na[Eu(FOD),OPhMe,]
thano Methanol
NaOPhMe, —— P, ¢ c1.FOD P, c1,FOD

Figure 4. Solvent dependent equilibrium with pronounced solvent
effect on Eu(lll) emission.

A ratiometric method was used to calculate the ratio of the
fluorescence intensities by adding different amounts of
methanol in ethanol and correlate the methanol concentration
with the normalized intensity of the °D, ’F, transition, Figure
S.

0,10
y = 0,0819x + 0,0083

R? =0,9993

0,08 LOD= 0,207

0,06
y = 0,0306x +0,0187

0,04

0,02 goe®®®

0,00

Figure 5. Calibration curve for methanol estimation in
ethanol/methanol mixtures. x molar fraction of methanol in
ethanol

Highlight

The methanol-sensing studies showed that the resulting
mixture of the reaction between [P ,J[EU(FOD),] and
NaOPhMe, can be used as a sensitivity, highly reproducible,
fast and low-cost ratiometric method to determine the
methanol content in methanol/ethanol mixtures from as low
as 15 % (w/w).



Development of consolidation products to carbonate stones from built
heritage

B. Sena da Fonseca, A.P. Ferreira Pinto, S. Picarra, M.F. Montemor

Introduction

Carbonate stones are extensively present in monumental and non-

monumental constructions having an outstanding cultural and
architectural value. Conservation interventions, involving
consolidation of stone, are often required due to their advanced
state of degradation that threat the cultural value and significance
of built heritage. However, the existing consolidation products,
based in alkoxysilanes, present some limitations and often show a
reduced efficacy or even potential to accelerate degradation
phenomena. The most commonly cited drawbacks and the reasons

behind their poor performance are:

* Lack of chemical affinity with

e Tendency to crack

carbonate substrates

The project aims at developing new consolidation products with

improved characteristics, particularly regarding these recognized

weaknesses.

Strategies

f . o e O \ \
[ Flexible hydrophilic ]Hoﬂof\‘}o\)kOH .
Optimized TEOS-based y polymer (LPfp) 0 10 , Appropriate -
formulation , — ] gelling time Stone 000
HiG ~ OHs Organically modified HH;(;(’)\Si\/\/\H/\/N\/\NHz Within 6-7 days > lioat penetra.t|on
O-gi? alkoxysilanes (LPam) | = ©°% application capacity
~07""0— \ 7 Capillary >30 mm
H3C CHs p oH © absorption
Organic acid solution Tartaric acid (LPoa ] HOS A~ on 3 hours Anca stone
varsort | [KEAMSRR | Tarcadd tras) | oyt J

Efficacy (drilling resistance)

Stone cohesion increments:

- all treatments
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funded by Fundacao to crack during ORMOSIL with low
para a Ciéncia e gelling and aging tendency to crack

. steps (in relation during gelling and
TecnOIOg'a - to commercial aging steps
UiD/QUI/00100/2019 consolidants)
and PTDC/ECI-

EGC/29006/2017, . Alkoxisilane-based products: Silicate/ ORMOSIL
Calcite crystal / powder o _ . | _
material bridging/covering calcite grains bonding them

respectively.

at the contact points.

X Calcite
+ Calcium Tartrate
X XK
X X X
— | Calcite powder x || X
> = . 7 . Conversion layer: Interlocking effect of newly formed
: X XK 20.0kV SEI szrim ' B t | th t
2 + « + x | X Caldite . crystals within stone pores.
c X o] ;
9 +4 2 + LPoa f i . " Sl
= ‘u surface . _ -
| b oV s Ve o34 Superficial hard layers (harmful side effect):
5 25 45 20.0kV SEI SEM ( \
2 theta (degree) Conversion layer after contact with

calcite (calcium tartrate)

Final Remarks i :

All the formulations demonstrated potential to be applicable into porous carbonate stones and to
increment their cohesion. Even so, the solutions with improved chemical affinity with the substrate .~
caused the higher overall increment but still some tendency to create potentially harmful hard layers.
In the sequence of the promising results achieved, further improvements will be pursuit by tailoring

the reactional parameters of the formulations as well as to test other formulation paths.




CHARACTERIZATION OF ATMOSPHERIC AEROSOL OF A MEDIUM SIZE
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Fig. 1. S3o Paulo State map - Sampling site (black pin)

Fig. 3. Aerosol mass profile, meteorological data and daily maximum values (WHO), red: coarse
fraction (PM,,); blue: fine fraction (PM, ); accumulated precipitation (PPT) and relative humidity (RH)

Table 1: General statistic of massic profile and meteorological data in the sampling period

06 CE PMio/ pg m3 PM,s/ pgm? T/°C RH'/%  WS*/ms'! PPT? / mm
Mean 24.54 10,88 24,37 74,40 2,05 338
Fig. 2. Sampling Station. 1) Gas meter, 2) Vacum Pump and 3) Rotameter : Maximum 64,00 38,11 28,99 96,75 3,29 51
Minimum 7,79 0,19 18,55 52,18 1,12 0
SD* 11.02 6,78 2,15 11,46 0,39 11,37
CV> % 41.51 62,37 8,81 15,40 18,98 3,36

I Relative humidity, *Wind speed *Accumulated precipitation; * Standard deviation; > Coefficient of variation

a b
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Fig. 5. Relative average distribution of the main components of the fractions: a) PM_, , . and b) PM, .
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Fig. 6. HYSPLIT model backward trajectories, arriving in sampling site: a) May 03, PC 1:24.75% PC1:36.84%
1. WHO - World Health Organization. Air 2017 and b) April 19, 2017 - Red lines: 1.6 m; Blue: 100 m and Green: 200 m Fig. 7. Graph of loadings a) PMy, 5 and b) PM, 5. WS: wind speed; T: temperature; RH: relative

Quality Guidelines - Global Update 2005 humidity, PM,, , s and PM, s mass concentrations
Copenhagen: WHO, 2006.
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Evaluation of tannins as green corrosion prevention inhibitors in
AA2024-T3 aluminium alloy used in aerospace industry
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Abstract

Corrosion is a major problem that affects many metals and alloys. The costs and consequences caused by corrosion are of such

importance that justifies a comprehensive study in relation to its causes, mechanisms of identification, detection and development
of methods of prevention and protection. The former conventional pre-treatment of AA2024-T3 aluminium alloy involves
formulations containing chromium (VI) but REACH restricts the use of hexavalent chromium, due to the negative impact of these

compounds in environment and human health. In recent years there has been an increased interest in developing new corrosion
protection alternatives.

The objective of this study is to evaluate the anticorrosion character imparted by vegetable tannins, both hydrolyzable and
condensed, in the AA2024-T3 alloy, and compare it with that obtained with tartaric acid based bath, which is used in the anodizing
of this aluminium alloy widely used in aerospace industry (e.g. AIRBUS).

The corrosion resistance of the treated samples was monitored by potentiodynamic polarization assays and electrochemical
impedance spectroscopy analysis.

Experimental
TAl
All the aluminium substrate panels (AA2024-T3) were submitted to the following
sequence: cleaning, water rinsing, deoxiding, water rinsing, anodizing and sealed.
The corrosion resistance of the treated samples was monitored by potentiodynamic
polarization assays and Electrochemical Impedance Spectroscopy analysis.
G 06 CE
G 11 HC
TA2
ECOI‘I‘ ICOI’I‘
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The conversion coatings formed on the aluminium alloy revealed that Acknowledgements
the use of these tannins, despite the differences in their chemical
structures, provide a good corrosion protection, making this pre-
treatment a promising alternative for chromium (VI) based chemical
conversion coatings. A discussion aiming to correlate the performance FC
of these materials with their chemical class will be presented.
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Insights on the occurrence and transport of Pt and Rh in Tagus estuary region,
SW Europe: from urban into the aquatic system.

Carlos E. Monteiro and Margarida Correia dos Santos

Rationale

Platinum-group elements (PGE), i.e. platinum (Pt), palladium (Pd), rhodium
(Rh), iridium (Ir), osmium (Os), and ruthenium (Ru), have low concentrations
in the Earth’s crust (< 0.50 ng g!) and due to increasing concentrations in
different environmental compartments, they are considered contaminants
of emerging environmental concern, particularly in aquatic systems. Owing
to their excellent properties, over the past years PGE worldwide demand
and uses in a large variety of technology-based industries have increased.
The automobile industry per se is responsible for nearly 50 % of global
demand and in turn resulting in one of the main sources of PGE to the
environment, from degradation and abrasion of automotive catalytic
converters. However, other source emissions, such as industrial catalysts and
medical uses, cannot be disregarded. As a consequence, the widespread and
increase of PGE in different environmental compartments have been
observed. Their biogeochemical cycling in aquatic systems, namely in
estuaries and coastal areas, remains unclear and potential hazardousness
needs to be assessed.

Methods Study area — the Tagus estuary
Several analytical techniques have been proposed Estuaries are transition areas between the land and the ocean that can be greatly impacted
to quantify PGE in different matrices, such ICP-MS with anthropogenic pressures. Therefore, the Tagus estuary is an ideal setting for PGE studies
or AAS. Voltammetry has also been pointed out due to surrounding highly urbanised and industrialised areas, with considerably high traffic, as
as a suitable technique for Pt and Rh well adjacent to the Atlantic Ocean. Furthermore, the Tagus estuary is largely controlled by the
determination, due to fast analysis and being less hydrodynamic, which may affect distribution and fate of PGE at a regional scale.
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dissolved Rh concentrations, whereas it e CNo  yr
decreases dissolved Pt concentrations Hl.gher signatures at the discharge o " ¥ BRR: larger variation along the core
sites in the estuary compared to For Pt: 1.3 —12 ng g’
References: the control stations F RH' O 01-3.9 -1
S. Rauch, G.M. Morrison, Environmental Relevance of the 40 — or T —2.7Ngg
Platinum-Group Elements, Elements. 4 (2008) 259 LP-263. . st
http://elements.geoscienceworld.org/content/4/4/259.abs Rhl?lcohncentrat.lo?ls v;:ere SIL“I'&;t
. while heavy rain flushes urban . cctar . i
;rac;eremi e . tV the est Urban drainage of Pt and Rh Present and historical sources of Pt; Rh minimum at top layers
Environment,  Springer  Berlin  Heidelberg, Berlin, Into the estuary into the estuary Highest concentrations between 10- and 15-cm depth

Heidelberg, 2015. doi:10.1007/978-3-662-44559-4.
A. Cobelo-Garcia, D.E. Ldpez-Sanchez, J. Schafer, J.C.J. Petit,
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(2014) 93-101. doi:10.1016/j.marchem.2014.07.006. Ongoing work

C. Almécija, Geochemical behaviour and sources of .. . . Geochemical analysis and Variables Pt Rh
platinum group elements in anthropogenically-impacted Pt and Rh speciation under relevant environmental conditions data interpretation . A
sediments, PhD. Thesis, 2015. : : : : . fe 0.400 0.738
C.E. Monteiro, A. Cobelo-Garcia, M. Caetano, M. M. Correia effect of IOI'-IIC Strength on the dl-SSO|Ut|0n from_roa_d dUSt’ trUIy Mn 0.681 0.882
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simultaneous determination of Pt and Rh using second MgeHg 0.720 0.677
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Supported semiconductor nanocatalysts for environmental
remediation and radiation sensing
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7 Introduction : : Experimental details Dye removal
: The modification of fibers has been widely explored towards the : I In situ fibers modification \@ ohoto. T
I development of materials with specific and advantageous properties. | : : \ : \_ UV-vis LV degradation
1 T . . _ ! PE fibers Carbon fibers NPs or A NPs or
j This takes advantage from the possibility of imparting the properties of i I " Carbon-NPd "V Bt A NPs
+ T
: the NPs (or molecules) to the fibers, resulting in the preparation of a | : BiCl. (HCI) Precursor CV ~crystal violet —
3 0(1%)-doped or undope
I novel composite or hybrid material. Successful examples are the : : \ o doped orundoped Radiation sensing
: attachment of Ag, TiO, or BiOCI NPs to textile fibers for antibacterial, UV : [ RT /4 h 200°C/ 6 h
I protection, self-cleaning and photocatalytic purposes, and the coating | : H,0 \
: of fabrics with a hydrophobic layer (molecules or polymers) for water : I \
: repellency and stain free fabrics. [1-4] In this work, several approaches for | : PE/ BiOCI Carbon/ TiO, <
i fibers modification are exploited towards the preparation of materials displaying J | Carbon/ Co-TiO,
I photocatalytic and radiation sensing/protection responses V4 \\ \\
Characterization Optical response
100 -
BiOCI
XRQ | | DRfoo PE(1) PE(2) PE(2)/BiOCI
=501 '
ER . . o
S PE/BIOCI | o PE(2)/BiOCl,, PE(2)/BiOCI
120 =~ irrad.: TN\
% PE o —— BiOCI 'I:\fgte£5g?/?//1 h I:)E(Z)/Blomuv
3 | —PE(1) o--
JL ~_BioCI e 300 600 900 1200
| . | || : lBi-O|CI File 6-249 0 - PE (2)/BiOCI A/l nm
500 000 A/ nr9n00 1200 | diti After % recovery @ 650 nm
>ample Conditions irradiation* 24 h 48 h
* PE(1) # PE(2)
_ . Hg 450W / 1h Wet -48.8 14.3 16.2
* BiOCl and PE absorbs in the
, Xe-Hg 300W / 4h Wet -41.8 0.8 3.9
UV ——— DRS did not allow
_ Dry -36.8 2.4 1.6
the NPs detection
Xe-Hg 300W / 4h # Wet -31.7 1.8 3.8
Sun Wet -43.1 6.8 6.1
PE@)BIOC) Dry -32.7 5.1 6.9
PE(2) *- compared with as prepared PE(2)/BiOCl; # - with glass filter
4000 3000 2000 1000 o _ S
v/om’ 0 Self-sensibilisation of BiOCl under light irradiation
* BiOCIl NPs: * Optical response intensity in wet samples:
O crystalline and show typical BiOCl diffraction peaks = Hg 450 W > Sun ~ Xe-Hg 300 W > Xe-Hg 300 W (w/ filter)
O clearly detected on the PE surface by XRD and FTIR = Faster recovery for Hg 450 W irradiated wet samples
. ° 0.8 (@)
Characterisation Pollutants removal | cvanf) 0 owa oy
3 NaQ~ 2
DRS . N=N
Adsorption oH
100 . NOz Crystal Violet OO Orange Il
1 ] O 200 400 600 800

— Carbon
e TiO2 200/6

—— Co(1%)-TiO, 200/6
—_— Carbon/TiO2 200/6

0 ' ' Carbon/Co('1 %)-TiO, 200'/6

300 600 900 1200
Al nm

Sample E./eV d/nm
TiO, 200/6 3.05 17.3
Co(1%)-TiO, 200/6 1.59/3.11 15.6

DRX

w.Carbon/Co(1%)-TiO, 200/6

| Carbon/TiO, 200/6

‘ Carbon
o) 1%)-TiO2 200/6

TiO, 200/6

Counts (a.u.)

Mad
20 30 40 50 60
20 /°

* TiO, & Co-TiO, NPs: crystalline anatase phase with ca. 16 nm
* Co-doping shifts the band-gap energy and absorption range

Conclusions

Polyester fibers were successfully modified with BiOCl NPs as shown by XRD and FTIR. Those NPs are crystalline and can be self-sensitised by light irradiation by

Abs. / Abs.

[0}

I
o

0.0

4

Co(1%)-TiO, 200/6

=== Q A/ nm

]
Co(1%)-TiO, 200/6

Orange i Adsorption: t =4 h| Crystal Violet Orange Il
Sample Ti0, Co-TiO,| TiO, Co-TiO,
0\. Abs. (a.u.) 0.2389 0.4195 | 0.3183 0.3002

Crystal Violet M catalyst /8

Dye ads. / mg g!

0.0198 0.0197 | 0.0199 0.0201

1.833 1.317

0

0.047

O Low adsorption ability: of TiO, and Co-TiO,

Carbon/Co(1
1.0-

Crystal Violet 10 ppm : o

3 4 .

%)-TiO, 200/6 t=0 1.0

Abs. / Abs.
o
(@)

* No effect of TiO, attachment — possibly no NPs immobilised on acid-treated Carbon

0.0

400 600

Crystal violet > Orange Il

Photolysis
=O— Carbon
- Carbon/TiO, 200/6

—<&— Carbon/Co(1%)-TiO, 200/6

30 60
t/ min

90

120

* Fast CV degradation with Carbon/Co-TiO, — successful immobilisation of NPs on

plasma-treated Carbon

oxygen vacancies formation. The degree of sensitisation depends on the conditions (e.g. wet/dry) and radiation source (energy), as well as the reversible process.

Pristine TiO, NPs absorb in the UV range and show a good crystallinity with typical anatase phase. The cobalt doping did not affect the NPs crystallinity and those
show absorption extended to the visible range. Although no NPs have been detected on the Carbon fibers surface by the characterisation techniques, the good

photocatalytic response obtained towards crystal violet degradation clearly shows that Co(1%)-TiO, NPs were immobilised on plasma-treated Carbon fibers.

|
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SCOPE

An active pharmaceutical ingredient (APl) can Sulfalene (SL, Figure 1) is an antibiotic and, until now,
crystallize in different packings — Polymorphism. only one crystalline sctructure was identified [2].

Different polymorphs can have dissimilar physical
properties (e.g. fusion point, solubility). Hence, each
polymorph should be regarded as a unique material.
Despite not being fully understood from a
fundamental point of view, recrystallization from
solution, is the election method to prepare and
isolate an API. As consequence during this procedure
unforeseen polymorphs can emerge, leading to
dangerous health situations (e.g. Ritonovir [1]).

Figure 1. Molecular structure of sulfalene.

AIM: Systematic study of crystallization in sulfalene to

assess the existence of different solid forms.

RESULIS

Morphology

0R2{mm 0R2Imm 0!5Imm

(a) (b) (c)

Figure 2. Morphology of the
sulfalene crystals obtained
by recrystallization from
solution from (a) methanol,
(b) acetonitrile, and (c)
ethanol; Scanning electron
microscopy of the crystals
obtained from (d) methanol
and (e) acetonitrile.

(d) (e)

Crystalline Structure

| -
\Cngmw,\MMwﬁfﬂ

7 14 21 28 35

°20
Figure 4. Diffractograms obtained by powder X-ray diffraction (PXRD) for the
recrystallizations of Sulfalene (SL, in blue) from methanol (MeOH, in yellow),
acetonitrile (MeCN, in grey) and ethanol (EtOH, in orange). The areas signaled in
red highlight the 26 values where the diffractograms present differences. All the
diffractograms were normalized to the peak of highest intensity.

Selvwility anad
Crystallization Curves

Figure 3. Temperature versus concentration phase diagram of sulfalene in
methanol. The blue and orange dots correspond, respectively, to the
crystallization and solubilization curves. It is possible to distinguish two
different zones in the solubilization curve, before and after 53 g-Kg!, which
suggests that two different phases of SL could be prepared under those

conditions.
Energetics
SL W |
g \
lEndothermic J
415 4.7'35 455

T/K

Figure 5. Thermograms obtained by differential scanning calorimetry (DSC) for
the recrystallizations of Sulfalene (SL, in blue) from methanol (MeOH, in yellow)
and acetonitrile (MeCN, in grey). All thermograms were normalized relative to
the mass of the sample used. No other thermal events were detected prior to
the fusion of the samples.

Conclusions

O Crystallization from several solvents leads to crystals with similar morphology (Figure 2), but the PXRD
and DSC data suggest the preparation of different phases (Figures 4 and 5).
O Different polymorphs can be prepared from methanol by cooling crystallization, by changing the initial

solution concentration (Figure 3).
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1l
B METHODOLOGY

.. BACKGROUND AND OBJECTIVE

Montelukast (MTK), a
antagonist, is a drug used in asthma management in children

cysteine leukotriene receptor Different incubations were performed at 37°C and different

incubation times were tested. Products were analyzed by high

and adults. Recently repurposed for other therapeutic performance liquid chromatography coupled to high-resolution

applications (e.g. anti-inflammatory agent in the central electrospray ionization tandem mass spectrometry — QqTOF.

nervous system, chemopreventive and adjuvant in cancer

Recombinant Human Liver

therapy and preventive agent in cardiovascular risk settings),

. . . human
MTK metabolism is poorly understood. To date, only five
cytochrome /
phase 1 and two phase 2 MTK metabolites have been P450 systems
. . . .. . Microsomes
identified and no association between metabolites and the 2C8 2D6 _ HPLC-ESI-
_ 3A4 S9 Fractions

adverse effects has been established. (1-4) Model A BT HRMS/MS
Taking into account the potential new applications of MTK, our Peroxidases NADPH  UDPGA
. ey . . . Horseradish Peroxidase, SAM
initial goal was to evaluate the in vitro metabolism of MTK. Lactoperoxidase, Aty

Tyrosinase and PP GSH etyl-oa

Myeloperoxidase

NAC NAL
B RESULTS .- ||
Cl Cl
PHASE I @ rrrasssEssEEEEEEEEEEEEEE CCLLEEEREEEEEPEEEEEEELEREY > PHASE " /

: KNOWN

Cl

POTENTIALLY

REACTIVE
METABOLITE

MTK APPEARS TO BIND
GLUTATHIONE AND CYSTEINE,
both under metabolic and non-

MS2

. : . metabolic conditions
biologically relevant thiyl

radicals is plausible in vivo,
with NO NEED FOR
BIOACTIVATION.

.. FINAL REMARKS

D{COO“ 2622452 * With the exception of CYP2D6, all the biological
s, M systems were responsible for MTK metabolism.

 The metabolic ability of other human fractions will
be tested to access the metabolite profiles in

CaoHasCINO,S,

[M-H]'=762,2433 other organs.

177,0329
e
N
HoN \)kOH

y ON y 584,2045 * Further studies with MTK plus cofactors and other
IM-H 17,0328 biomolecules will be conducted.
e * Potentially reactive MTK metabolites will be
143.0456 WIIBL 34608 explored and characterized.

o0 0 30 400 500 00 70 mjz
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A WORKFLOW FOR DRUG METABOLISM MS STUDIES WITH
DATA-INDEPENDENT ANALYSIS
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.. BACKGROUND AND OBJECTIVE

Drug metabolism studies involve repetitive experiments where the target compounds are incubated with enzymes/cells/tissues of
interest in order to understand their metabolic profile. An exhaustive study of possible metabolites must thereafter be performed, and
a metabolite database created and updated using proprietary software such as Bruker’s TASQ (Target Analysis for Screening and
Quantitation), that is designed for metabolomics and not for drug metabolic profiling. However, with the advancement of IT tools, new
software has been developed to help in data processing based on metabolite databases. Software as MZmine 2[1] and TASQ are two
examples of how automation can help users in expedite data processing.
We present here the workflow for a complete identification of drug metabolites by HRMS using data-independent acquisition and data-

independent processing.

B workrLow

m
m

REACTION MIX INCUBATION

Drug

Data-Independent Auto MS/MS

HRMS DATA ACQUISITION

O
Set of Cofactors

> >

Automatic m/z calibration

>

Cell subfractions

Profile and centroid mass spectra

>

>

UPLC-ESI-HRMS (QqTOF)
(Bruker Impact Il)

>

MANUAL DATA PROCESSING

O Tentative identification of major peaks in full
chromatogram

O Chromatogram extraction for known compounds

O No background subtraction

AUTOMATIC DATA PROCESSING

O Automatic chromatogram extraction (noise
threshold dependent)

0 Unique peak identification based on m/z and RT

O Automatic sample-control pairing

_
m

— RESULTS
MANUAL DATA PROCESSING AUTOMATIC DATA PROCESSING
Manual Chromatogram Extraction
& Peak Pickin
9 m/z Status Average
4 '4 BPC Control  Sample m/z RT
V4 584.2021 584.2024 16.77 7 Automated mass detection
' ' (above specificed noise level)
600.1970 @ 600.1975 15.24 N
891.2859 O 891.2640 11.51 J
445.1388 ® 445.1419 11.50
664.1589 PY PS 664.1 Automated chromatogram
1 s o o 3315 extraction
. for all detected masses
744.1157 P P 744. 1 l (above minimum height with
minimum RT span and
3715537 ® ® 371.5 maximum 0.005 ppm m/z
953.2321 P ® 953 2 tolerance)
476.1119 P ® 476.1
850.2593 P ® 850.2 l
778.2382 o O /78.2 Retention time
721.2167 ® 721.2164 11.93 i normalization and alignment
4 907 2808 between all chromatograms
» | ® 207.2781  10.86 (below specified RT
453.1362 ® 453.1586 11.39 tolerance)
694.1331 ® o 694.1
246.5623 ® ® 346.5 m/z = 834.2651
680.1538 ® O 680.1 11.50 min Isotopic peak grouping
339.5777 ° ° 3395 into one single hit per base
969.2270 ® ® 969.2 /2
484.1093 ® @ 484.1
O 834.2644 ® 834.2651  11.50
762.2433 O 762.2407 12.15 Paired peak list
705.2218 O 705.2208 12.87

.. FINAL REMARKS

O MANUAL PROCESSING
O 2 relevant peaks in BPC
O 24 searched compounds
O 13 not found
0 10 found
O 1 below confidence level
O Manual peak isotope profile confirmation

o O

o O

AUTOMATIC PROCESSING

10 relevant peaks identified
lons within same mass range with different RT are
identified
No false positives
No lost peaks

OTHER PROS OF AUTOMATED PROCESSING
O Reduced analysis time per sample
O Batch programmable

CONS OF AUTOMATED PROCESSING
O Actually none. If you read it this far,
congratulations, you are a winner.
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/ Introduction \

Making compound synthesis easier and less energy consuming is possible with ball milling,
representing a fundamental perspective for a greener and sustainable chemistry. However, modifying
some parameter in ball milling experiments [1] tend to show their potential influence on the obtained
substances. A systematic study was made to investigate the effect of various ball milling conditions
on the production of two MOFs, Cu5(BTC),(H,0)3.10H,0 and Cu,(OH)XBTC)(H,0).2H,0. The number of
spheres, the rotation per minute (rpm) and initial mass of starting materials were found to be
determining for the structure of the final compounds.

. Strategy
9 [3] °
Copper acetate monohydrate
» » » »
0\ OH
Hmﬁ/é% Washing with 3-5 mL
g B4 Ball milling of methanol using Ovenfor1h Cast oven for Final milling
1,3,5-Benzenetricarboxylic acid reactors Biichner filtration at 60 °C 1 hat 150 °C and storage

Figure 1 Synthesis procedure, inspired by [1]

First two set of experiments was done with m(Cu(OAc),.H,0) was about 0,3535g and m(H;BTC) 0,225¢g and the following milling conditions :

Sample Number of spheres Stirring time (min) Sample Number of spheres rpm
1 5 10 7 5 1000
2 10 10 8 10 1000
3 5 60 9 5 1500
4 10 60 10 10 1500
5 5 30 11 5 2000
6 10 30 12 10 2000
A third set of experiments was done with m(Cu(OAc),.H,0) was about 1,7675g and m(H;BTC) 1,125g and the following milling conditions :
Sample Number of spheres rpm
13 5 500
14 10 500
15 5 1500

Results A : Cu3(BTC),(H,0)5.10H,0

All the samples were observed with a A : Cuz(BTC),(H20);10H,0

microscope (Figure 2) and analyzed
by ATR (Figure 3). Compounds A, B
and C, have been synthesized. A was
obtained by samples 1, 3, 5, 13, 14
and 15 ; B from 2, 4, 6, 8, 10 and 12 ;

C from 7,9 and 11. B : Cu,(OH)BTC)(H,0).2H,0

B : Cu,(OH)(BTC)(H,0).2H,0

A comparison with the reported
spectra [1] has lead to an attribution
of 2 of the 3 compounds (Figure 3).
Product C has probably an

intermediate structure.

C : unknown compound C : unknown compound

TR = =

Hence, the stirring time had no effect /7 \
on the final compound. Only the ‘ ; |
number of spheres, the rotation per ‘ ‘
minute and the starting mass of 1 ‘

materials had an influence on the I ! ! =

obtained Compound Figure 2 Pictures and microscopic observations
i of the obtained compounds

Figure 3 IR spectra of the obtained compounds

samples light ring

Conclusion

A solvent-free synthesis is possible by ball milling. The process will be
investigated in the future for the production of MOFs based on other
transition metals.

In future work, the produced MOFs will be complexed with TiO2 and tested in
photo-catalysis (Figure 4).

with blue and violet light

Figure 4 Photo-catalysis monta%e
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lonic composition and balances of seawaters from different locations,

assessed by lon Chromatography

C. M. Oliveira, Barbara Anes, R.B. Silva, M. F. Camoes

Accurate characterization of the composition of seawater is required to understand chemical changes

occurring in the ocean and their impact on marine ecosystems.

The different concentration ranges of major and minor ions represent a big challenge to the analysis of

seawater samples by ion chromatography.

EQUIPMENT ( SAMPLING SITES |
ATLANTIC OCEAN ~ § / BALTIC SEA
Sampling sites §é’ Sampling sites
S 2D ’*x.;\\‘ A ‘*v:»,(,i‘ o e
| T ——— J | Portugal a ‘ i &“’ iiiiiii
CATIONS: ) A |
Conductimetric detection mow® (-2 Fosd Wan
e \ Ccncn 4 el ";/ 2
===t ANIONS: Conductimetric and UV-VIS detections
( ION MASS CONCENTRATION IN THE ANALYSED SAMPLES J
(ctU) /gl
lon Atlantic Ocean Baltic Sea
Port of Lisbon Cabo Espichel Sesimbra Position 1 Position 2
Na* 11.04 £ 0.33 11.01 £ 0.35 11.99 £ 0.36 2.282 + 0.076 2.273 + 0.075
K* 0.41 +£0.12 0.42 +0.15 0.45 £ 0.12 0.084 £ 0.029 0.085 + 0.029
Mg?* 1.28 £+ 0.13 1.31 £ 0.17 1.43 +0.13 0.261 £ 0.033 0.248 + 0.033
Ca%t 0.433 £ 0.063 0.416 £ 0.081 0.449 + 0.064 0.107 £ 0.016 0.101 £ 0.016
Cl- 19.7+1.9 19.5+2.2 21.4+2.2 4.06 £ 0.51 4.09 £ 0.64
Br- 0.066 + 0.026 0.067 + 0.026 0.067 £ 0.032 0.0140 £ 0.0090 0.0140 = 0.0090
SO,* 2.73 £0.15 2.65 +0.15 3.11 £+ 0.28 0.565 + 0.087 0.585 +0.110
Salinity 35.6%o0 35.4%0 38.6%o0 7.4%0 7.3%0
Hardness (g L) 6.33 =+ 0.56 6.42 +£0.73 7.00 £ 0.56 1.34 +0.14 1.27 £0.14
Mgt/ Ca?* 2.94 + 0.52 3.14 £ 0.74 3.18 £ 0.54 2.44 + 0.48 2.46 £ 0.51
( IONIC BALANCE PARAMETERS FOR EACH SEAWATER SAMPLE J
lonic balance/ meq L
Atlantic Ocean Baltic Sea
Port of Lisbon Cabo Espichel Sesimbra Position1l  Position 2
Cations 617 + 18 618 + 21 673 +19 128 + 4 127 + 4
Anions 613 £ 54 607 £ 62 668 + 62 126 + 18 128 + 15
Charge balance 4.2 + 57 10.5 + 66 5.2 £ 65 1.8+19 -1.2+15
( CONCLUSIONS |

» The principle of constant proportions was observed for the tested samples.

» Results of seawater samples from the Portuguese Coast match the expected values for seawater hardness
(2 6 gL1), having the characteristics of very hard water. The low total hardness of Baltic Sea water can be

explained by the relevant influence of river discharges.

> Mg?*/ Ca?*ratios found for all the Portuguese Coast samples are very similar and slightly larger than those

of Baltic Sea.

» A small but consistent “excess” of positive charges in the ionic balance can be explained by the presence

of, not quantified, HCO;" and CO;%.
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The ciliopathy-involved protein KIAA0753 functional interactions with
the regulator of centrosome positioning TBCCD1

Ferreira DC2, Carmona B'23, Nolasco S34, Marinho HS'2 and Soares H1:%3
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Background

Cilia are slender protuberances found in eukaryotic cells, consisting of a
microtubule (MT)-based ciliary axoneme, which confer motility and sensory
functions. These organelles have a centriole/basal body, which can be
derived from the centrosome and that nucleates/assembles the ciliary
axoneme. Centrosomes are composed of a pair of centrioles, surrounded by

Ciliopathies are a group of rare diseases, typified by often overlapping
clinical manifestations, such as infertility, brain and skeletal developmental
problems and blindness. Previous work from our group, using a BiolD
approach, characterized the interactome of a new centrosomal TBCC
domain-containing human protein (TBCCD1) involved in correct positioning

the pericentriolar matrix, and are the major microtubule organizers in
animal cells, participating in a variety of processes (1). Centriolar satellites
are cytoplasmic granules located around the centrosome. These structures
play essential roles in centrosome assembly and primary cilium formation
through the delivery of centriolar/centrosomal components from the
cytoplasm to the centrosome (2). Mutations in genes encoding centrosome
and/or centriolar satellite components and regulators lead to various
human disorders, such as microcephaly and ciliopathies.

of the centrosome and cilia biogenesis. Among the identified proteins,
there were several well-known proteins encoded by ciliopathy genes, e.g.
centrosomal and centriolar satellites protein KIAA0O753 (also known as OFIP
and Moonraker). The ofip gene is mutated in the Joubert syndrome and
related disorders, a heterogenous group of ciliopathies defined by
hypotonia, developmental delay, abnormal eye movements and breathing
abnormalities (3).

Objectives

Our main objective is to study the role of the protein Moonraker, in association with the proteins TBCCD1 and OFD1, in the development of primary cilia.
Additionally, we will also investigate if TBCCD1 interacts with this protein for being a component of the OFD1/Moonraker/FOR20 complex or if the
interaction with these proteins involves another mechanism.

Results

1. Depletion of KIAA0753 in centrosome and MT cytoskeleton 3. Impact of TBCCD1 levels in KIAA0753 and PCM1

In hTERT-RPE-1 cells, knockdown of KIAAO753 affects the centrosome by
increasing the distance between the centrioles (shown in the figure below).

Knockdown and overexpression of TBCCD1 affects the levels of KIAAO753,
as well as its localization at the centrosome. The depletion of TBCCD1 also
causes an alteration of the PCM1-containing pericentriolar satellites pattern
next to the centrioles.
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DAPI/KIAA0753

Non-target siRNA KIAAQ0753 siRNA

DAPI/PCM1/y-tubulin DAPI/y-tubulin/KIAA0753

CQB PEst-
OE/QUI/UI0612/2013, .
Fundacao para a Ciénciae a §
Tec/nologi/a; % RPE-1 Non-target siRNA TBCCD1 siRNA
IPL/2016/TBCCentro_ESTeSL+ E 140
— ! Non-t t siRNA
IPL/2017/CILIOPAT/ESTeSL, : ) e ; I
. oy 7 . > KIAA0753

Instituto Politécnico de 2 & 180 v, 10
Lisboa (given to HS) ° . 130 .

s 100 60

i: 72/75 2nd Band v

. ‘ 20

60 0

(9]

KIAA0753 2nd Band

o

M RPE-1 TBCCD1-GFP-RPE-1 M HELA

RPE-1 Non-target siRNA siRNA

RPE-1 TBCCD1-

GFP-RPE-1 Band Intensity

KIAAO753 siRNA Distance between centrioles

KIAAO753 depletion by siRNAs assays affected the organization of the MT

. i . o 4. Impact of TBCCD1 overexpression in cilia biogenesis
cytoskeleton, possibly compromising cell polarity and cell migration.
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These results support KIAAO753’s role in cytoskeleton organization and
ciliogenesis, which implicates it in ciliopathies. They also point to a new
functional interaction between TBCCD1 and KIAAO753, as it’s suggested that
TBCCD1 plays a role in the recruitment of KIAA0O753 to the centrosome, and
strongly support that tbccd1 is a new ciliopathy gene.

DAPI/acetylated tubulin/TBCCD1

RPE-1
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Diclofenac sustained release using an LbL coated silicon-based hydrogel
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Introduction

Although eye drops remain the primary dosage form for ocular therapy due to their easiness of
administration by the patient himself, they provide low drug bioavailability. Soft contact lenses
(SCLs) have raised great interest as potential drug vehicles for ocular therapy due to their
biocompatibility and prolonged contact time with the eye. Nevertheless, they usually lead to an initial

burst and a fast drug release.

The main objective of this

work was to develop LbL

coated therapeutic lenses
with  the

inflammatory drug diclofenac

(DCF). r

loaded anti-

STEP 1. DRUG LOADING STEP 2. SURFACE MODIFICATION

TRIS/NVP/HEMA 40:40:20 w/w

DCF, 1 mg/mL T Initial layer PEI (Polyethylenimine) to bond to the

(38 h, 4°C) ina

3 mL volume ({

(NaCl 130 mM)

hydrogel

Cross linker Genipin (24 h, 36°C)

Triple layer Alginate (ALG) / Chitosan (CHI) /
Hyaluronate (HA)

Polymerization: Oven
60°C, 24 h

ALG
(Alginate)

CHI HA
(Chitosan) (Hyaluronate)

“F— T —7

l. Drug release

lll. Characterization

Contact angle(®)

(captive bubble) 355 32+3
lonic Permeability _ _
(cm2/s) 5x10-7+0.2x107 4x107£0.5x107
Swelling ratio (%) ]
(DCF solution) 11911
Transmittance (%)
(400 — 700 nm) 99.4+0.5 9542
Refraction index 1.417+0.002 1.356+0.004
Roughness (nm) 20+9 6+2
v The coating leads to a decrease in the initial drug Layer thickness (nm) _ 40

burst and ensures a controlled drug release in sink

conditions.

v Properties suitable for soft contact lenses

01 itk - PEL- - - - -ALG - millicr - - -imili@r M-+ - -1 - HA- 1 - - - Genipin - -

Il. Optical Irritation

-100

-200 'Ln

Hen's Eqqg Test — Chorioallantoic Membrane (HET-CAM) Test Method

'
£
=
=

Frequency shift [Hz]
o
=
{m ]

Very No

300 pL of NaOH (1 M)
300 pL of NaCl (0.9 %)

Lysozyme - -millia
! 120

100

a0

<1}

40

20

Dissipation shift [ppm]

-20

irritating irritation
No protein
adsorption
Uncoated Coated

v The coating was stable, and did not adsorb lysozyme (tear fluid

v'No haemorrhage, vascular lysis or coagulation was protein), showing antifouling properties.

observed

Conclusions

“ The coated hydrogel presents adequate characteristics to be used in therapeutic contact lenses.
“ DCEF release was significantly enhanced by the presence of the coating.

“ The coated hydrogel shall not induce optical irritation.

Inflammation Drug loaded

Pain contact lenses
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Sustainable Iron(ll) scorpionate for
the synthesis of cyclic carbonates

Erivaldo J.C. Lopes, Ana Paula C. Ribeiro,

Luisa Margarida D.R.S. Martins

Introduction

The climate change issue is one of the main
concern nowadays. Carbon dioxide have a
significant contribution in this problematic,
so, in order to reduce the release of carbon
dioxide to the atmosphere, processes that
use CO2 as chemical feedstock, such as the
one depicted in Sch. 1, have been developed.

Cn] + /A\

Sch. 1: Process to produce a cyclic carbonate by reacting CO,
and epoxide.

Recently, other processes have been
developed, see Sch. 2. They don’t use CO2
directly; CO2 is required to treat the side
product NH3 to recycle the initial urea used in
the process.

O

. A
0
OH 0 0
L R }
H,N NH,
R1 R R,

Sch. 2: Process to produce cyclic carbonate by reacting urea
with 1,2-diol.

This poster presents selected results of the
these processes catalyzed by the iron(ll)
scorpionate  [FeCl,{k*>-HC(pz);}] (pz =
pyrazolyl) complex.

Procedure

The process uses temperatures from 80 to
150°C during several hours.

Fig. 1: The structure of iron(ll) scorpionate catalyst.

Substrates tested

Table 1. Selected substrates and
corresponding products for the cycloaddition
of CO, to epoxides (Sch. 1).

Substrate Product
®
0<K 0= j\
o
0
o<k o= j\
O™ “pn
Ph

o) o~< 1)

For the production of a cyclic carbonate by
reacting urea with a 1,2-diol, the chosen
substrate was 1,2—cyclohexanediol.

Results

Table 2. Selected data? for the cycloaddition
of CO, to epoxides catalyzed by [FeCl,{k*-
HC(pz),}] in THF.

Entry Epoxide Product Yield /% ®

o O
1 <k 0= j\ 6.5
O
0
)
2 <k O=< j\ 6.1
Ph O Ph

3 O@ o=<z:© 5.3

?Reaction conditions: epoxide (5 mmol), [Bu,N]Br (3%
mol vs. epoxide), [FeCl,{k3-HC(pz),}] (0.5 %mol vs.
epoxide), THF (2.5 mL), CO, (8 bar), 24 h, 80 2C. ? Yield
determined by tHNMR.

Table 3. Selected data“ for the synthesis of
cyclic carbonates from organic precursors

catalyzed by [FeCl,{k3-HC(pz),}] in THF.

Entry  Temperature Time Yield /% °
1 80 °C 6 h 12.3
2 150 °C 6 h 26.2
3 150 °C 24 h 34.8

9Reaction conditions: 1,2-cyclohexane diol (5 mmol),
[FeCl,{k3-HC(pz),}] (0.5 %mol vs. epoxide), 30mg ureia,
THF (2.5 mL), 6 h, 150 °C. ®Yield determined by
IHNMR.

Future work

** Test other substrates.

*** Improve the tested procedures.

*¢* Mechanistic studies.

% Assessment of the CO, utilization.



Polymorphism Study in Fumaric Acid

Filipa Bernardes, Carlos E. S. Bernardes
Centro de Quimica Estrutural, Faculdade de Ciéncias Universidade de Lisboa, 1749-016 Lisboa.

Scope

 Fumaric acid (FA, Scheme 1) is a compound widely used in the food industry, in
medicine, and as starting material in several chemical processes [1]. 0O

* Almost no energetic and structural studies are available in the literature for this HON
compound. A search at the Cambridge Crystallographic Data Centre (CCDC) reveals four OH
communications reporting its single crystal structure of FA, published between 1925 O
and 1966.

 Until now, two polymorphs (i.e. materials where the packing of FA molecules is Scheme 1:
different) were identified, but a recent study [2], revealed that the X-ray powder Fumaric Acid
pattern (XRPD) predicted based on the known single crystal structures does not (FA)

correspond to the experimentally observed for the compound.

AlM

Investigate the polymorphism in fumaric acid based on recrystallization studies, and characterization
of the precipitated materials by X-ray diffraction and differential scanning calorimetry (DSC).

Results
Figure 1. Single crystal structure of the
two polymorphs of FA: (a) form «
(redetermined in this work); (b) phase B
(CCDC).
9 MET
% Sublimed
- From Water
o A~
= [|From THF:Cyclohexane ,
- From Acetone
Form 3 (Predicted) . . .
Form o (Predicted) . O ’LL Figure 2. Comparison of the XRPD predicted for FA based on
Funding: . . the single crystal data of form a and [3, with the patterns
o 10 15 20 35 found for the compound after recrystallization acetone, water,
Centro de Quimica 20/° THF:Cyclohexane mixture, and by sublimation..
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UID/MULTI/00612/2013.

A Post-Doctoral grant
from FCT is also gratefully Figure 3. (a) Thermograms obtained by Differential Scanning Calorimetry (DSC), for a sample of FA form o, submitted to a

sequence of heating and cooling runs. (b) Comparison between the predicted XRPD for the polymorphs of FA with that found for
a sample heated to 500 K.

Temperature /K 20/°
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Conclusions

* Recrystallization of FA from acetone leads to the precipitation of form o, while a mixture of THF:Cyclohexane
produces a mixture of phases o and 3. A pure sample of form [3 was only obtained by sublimation (Figure 2).

References: . Wh s used | diffraction peaks b 10 and 15 °26), are observed. Th

1] R K. Das, S. K. Brar, MVerma: en water is used as a solvent, two diffraction peaks between an ) are observed. This suggests

“Chapter 8 - Fumaric Acid: Production that, besides crystals of phase a, a new polymorph was obtained (Figure 2).

and Application Aspects”; Platform . .

Chemical Biorefinery: Future Green| © 10 the best of our knowledge, two previously unreported phase transitions at 440 K and 470 K, were observed

Industry; 2016, 133-157. in the DSC traces (Figure 3a). The thermal event at 470 K was assigned to a transition to the B phase (Figure
[2] C.E.S. Bernardes, unpublished

results. 3b)
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Targeting Epigenetics in Cancer:
Designh and biological evaluation of EZH2 inhibitors
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INTRODUCTION

- Enhancer of Zest Homolog 2 (EZH2) is the catalytic subunit
of PRC2;

- Some cancer types with poor prognosis are related to

- INHIBITOR overexpression and gain of function mutations of EZH2.
H3K27 *} H3K27 me3 )( > CANCER - Thus, the inhibition of EZH2 appears as an opportunity for
SAM SAH anticancer therapy.

METHODS/RESULTS

PHARMACOPHORE

PHARMACOPHORE
VALIDATION

GENERATION

Validation LBbiasSB
0 10 20 30 40 50 60 70 80 90 100

/ 99 models \

CLINICAL TRIALS

I D

EZH2 inhibitors generated ACTIVES 311 4
+ m—> DR ATE A CTIVES iy 059
WEAKLY ACTIVES Ll |3
£2H2 pocket VERY WEAK ACTIVES =2,82-;_9
INACTIVES  J Databases with:
k / DECOYS USING VERY ACTIVES | 9 , -863 Active
DECOYS USING ACTIVES | 3, -95 Inactive
-13395 Decoys
B % LBbiasSB  m % 1 omitted feature LBbiasSB
92hits of 273138
PHARNMACOPHORE , .
USAGE NCI:
In house;
VIRTUAL Drugbank’
SCREENING Chemotheca;
36 tested
Pathogenbox
173hits
DE NOVO New core
DESIGN

scaffold. For
derivatization by

SYNTHESIS
BIOLOGICAL
EVALUATION 24 tested
é EZH2 INHIBITION METABOLISM OFF-TARGET . TOXICITY
ALPHALISA CYP450 | -CYP2C9 KINASE ‘:‘:g:“RA - MCF7
-CYP2C19 - hTERT
@5 H3K27me3 Cell imaging assay -CYP2D6 CARDIOTOX | -hERG - OCI-LY 19
“"7 HIGH CONTENT SCREENING “CYP3A4 EPIGENETICS| -SIRT? - Hep G2
o -CYP1A2 -HDAC4 - U-20S
- Quantification of total H3 HEK 293
- Quantification of H3K27me3 -HDAC6 )
- Quantification of nucleus (n2 of cells) -HDAC8
-HDAC9

CONCLUSIONS

- Promising EZH2 inhibitors with clean and safe off-target and ADME-Tox profiles were found;
- Pharmacophore models were shown to be helpful in finding new small molecule inhibitors of this target;
- Additionally, computational methods proved to be important in designing new scaffolds of EZH2 inhibitors.



Evaluation of the vapor pressure of deep eutectic
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FRAMEWORK

In recent years, Deep Eutectic Solvents (DES) have attracted a lot of attention due to their potential in green chemistry combined with their easy and simple
preparation. In addition, the wide range of available compounds for their preparation has boosted the application of DES in various fields.

Removal of sulfur and nitrogen compounds from fossil fuels is one of those applications, since emissions of SOx and NOx represent one of the main current
concerns related to air pollution. Over the last years, DES have been intensively explored as alternative solvents to remove those sulfur- and nitrogen-containing
compounds from fuels [1,2].

Regarding separation technology, there is an important feature that stands out, which is the vapor pressure of the extractant (in this case — DES), and should be as
low as possible. During the last years, DES have been largely compared to ionic liquids, which are known for their negligible vapor pressure. However, in the case of
DES, depending on its constitution, it is to be expected that this is not always the case.

In this work, the vapor pressure of several DES was accessed through head-space gas chromatography mass spectrometry (HS-GC-MS).

OUR GOLD...

..we did it!

, Clean
fuel

)

What is, in fact, the
volatility of our DES?

Y

‘ )

I
»

Distillation

i I3
v E g % DES preparation
! +
: 7, =
I L)
i a
09 MET ' DES+S+N :
| + =
DES VAPOR PRESSURE
1) Vapor pressures of pure compounds VERSUS 2) Ideal mixture behavior? No!
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 As the measured vapor pressures are lower than the

Figure 2: Partial vapor pressures of the DES TBPB:Sulf (1:4) constituents.

molar ratios, at 60 °C:
Experimental data determined by HS-GC-MS (symbols); calculated vapor
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Tuberculosis (TB) is still one of the top 10 causes of death worldwide and the main cause of mortality from a single
infectious agent, the Mycobacterium tuberculosis (Mtb) bacillus.! Treatment misuse has led to the upsurge of
multidrug-resistant tuberculosis (MDR-TB), taken as resistance to at least isoniazid (INH) and rifampicin (RIF), first-
line antituberculars, and to extensively drug-resistant TB (XDR-TB), a form of TB that answers to even fewer drugs.

Alarming numbers (2017) Fact Problem
» 10.0 million new cases Isoniazid (first synthesized » Mtb has become increasingly
» 1.3 million deaths in 1952) is one of the two resistant to INH and attempts to
» ~ 2 billion people infected with most effective drugs to develop INH-based compounds to
latent TB treat TB and is part of all by-pass the problem and
» 4.1 % of new cases are RIF- WHO multidrug improve drug activity have failed
resistant or multidrug resistant recommended regimens > So far, only 2 new drugs have
(MDR) received conditional approval for
» From these 6.2% are XDR treatment of MDR-TB

» XDR-TB confirmed in 121 countries
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Multidisciplinary, with a wide range
of backgrounds spanning from
machine learning techniques
molecular modeling and
simulation, to organic synthesis,
interfacial chemistry, biophysics

s it possible to develop new,
QSAR-oriented INH derivatives,
rationally modified to upturn INH
activity and, simultaneously,
circumvent MDR-TB?
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Abstract: Dye sensitized solar cells (DSSC, Figure 1) have been representing a new promising method for the conversion of visible light, in a wide range of

light in indoor and outdoor conditions, enabling the conversion of both artificial and natural lights into electrical energy to powered a broad range of electric
devices.! This technology demands two main requirements: a) efficient charge generation at the semiconductor-dye interface; and b) efficient charge
transport by the semiconductor and the electrolyte reduction ability.2

The selected semiconductor for the photoelectrode is mostly being titanium dioxide (TiO,) due to its availability, low cost and non-toxic properties. In terms
of dyes, there is the possibility of modifying its optical properties and consequently their corresponding DSSC’s conversions/efficiencies. This can be done by
simple dye structural modifications. At the same time, carriers transport properties can be improved by optimizing the semiconductor and the electrolyte
composition.3

In the present work we are using free-base and metal coordinated porphyrins due to their unique optical properties and large possibility of structural
modifications. These compounds are macrocycles with a highly conjugated aromatic system, which allow strong absorptions. They have been applied in
natural and synthetic structures, being studied in different fields, such as: medicine, sensing and electron transfer applications.*> The last application has
drawn their use in light-harvesting devices.%’
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Figure 1 — Schematic representation of DSSC prototype preparation. Figure 2 — Free base and metal-porphyrins used as dyes in our solar cells.
Results and Discussion
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Table 1 — Measurements of the efficiency of dye synthetized solar cells after the
deposition of the dye in methanol.

(2]
1

Densidade de Corrente (m A/cm?)
N

Voc? n Jsc? FFe ;|
(V) (%) (mA/cm?) )
1- \
N719 0,55 3,94 10,68 65,58 o | | | | | | | ‘ | |
0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5
Potencial ( V)
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Studying the PEG family
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GOAL
Realisation of experimental measurements of thermophysical properties

of a homologous series of ethylene (DIiEG,TriEG,TeEG) and polyethylene H\E MOH
glycols (PEG 600,PEG 400 and PEG 200) and the development of O N

correlation methods.
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USE OF WASTEWATER IN THE IRRIGATION OF EDIBLE
VEGETABLES:EVALUATION OF THE RISK OF CONTAMINATION

BY TOXIC METALS
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The use of treated water from Wastewater Treatment Plants (WWTP) for irrigation presents
INTRODUCTION challenges that need to be clarified and then overcome. One of the challenges is the use of treated
water from WWTP for the irrigation of vegetables. The use of treated water for lawn watering of
gardens and golf courses poses the challenge of the proliferation of microorganisms that can cause
diseases in humans and domestic animals. However, the use of treated water for gardening raises the
question of the contamination of vegetables by toxic metals and other harmful compounds to
humans [1].
In this study, our concern is about the contamination of vegetables by toxic metals, namely cadmium,
2 chromium, nickel and lead. Regarding this concern, our group implemented a research project in
which synthetic treated water was used for controlled irrigation of cabbage (Brasissica oleracea) and
lettuce (Lactuca sativa).

Cultivation Conditions Microwave extraction

Microwave extraction parameters:

Temperature: 80 2C

Power: 100 W;

Concentration: Total time: 3min;

1/3VLE 2/3VLE VLE

ca ‘ ; ‘ ‘ > ‘ 5 Synthetic waters with 1/3 CEM SP Discover Solvent: Methanol (2 mL/g sample)
ELV, 2/3 ELV and ELV
cr ‘ 4 ‘ ‘ 5 ‘ 6 | (Emission Limit Value) were
I_mE used for irrigation.
P s
ELV is the maximum
Pb ‘ 10 H 1" ‘ 12 | discharge concentration of
the metals allowed in the
A | 18 J| 14 ] 15 | jegigiation, DL 236/98.
@ 16 || 17

DPPH free radical scavenging method

06 CE
40 min
T.amb /dark
To each microplate well add:
Salmg.le: 30 uL IeFtucslex':(ractdsqutior; + 279 uL DPP: Absorbance A=515nm
solution 100 pM; A blank and control reaction was done (BIOTek Synergy 2).
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