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RESUMO

SOUZA, Victor, monografia de conclusdo do Curso de Bacharelado em Quimica.
Universidade Federal de Vigosa, julho, 2023. Sintese e avaliacdo da atividade fitotoxica
de complexos de Cu (Il) derivados de acidos fenoxiacéticos. Orientador: Angel Amado
Recio Despaigne. Coorientadora: Patricia Fontes Pinheiro

Herbicidas sdo agroguimicos usados na agricultura para controlar plantas daninhas.
No entanto, quando ndo geridos de forma adequada, podem representar inUmeros riscos
para 0 meio ambiente e o ser humano. Ha uma demanda crescente por herbicidas que
sejam mais eficazes no controle de ervas daninhas, minimizando o impacto ambiental.
Como resultado, os pesquisadores voltaram sua atencdo para 0s compostos naturais e seus
derivados como potenciais fontes de inspiracdo para o desenvolvimento de novos
herbicidas. Entre esses compostos, os fenois tém se mostrado muito promissores devido
as suas propriedades fitotdxicas. Muitos fendis podem ser encontrados em Oleos
essenciais derivados de plantas e podem ser adquiridos comercialmente em sua forma
pura. Além disso, os acidos fenoxiacéticos derivados de fendis também demonstraram
efeitos fitotoxicos e tém potencial para o desenvolvimento de novos herbicidas. Esses
acidos podem formar diversos complexos, como com o cobre (1), que podem ser Uteis na
sintese de novos herbicidas. Os objetivos deste estudo foram sintetizar trés acidos
fenoxiacéticos, ou seja, eugenol, guaiacol e carvacrol, a partir de fenois naturais, cujos
complexos foram obtidos a partir da reacdo com sal de cobre (I1). Os complexos foram
submetidos a ensaio biologico para avaliar seus efeitos fitotoxicos. Os rendimentos dos
ligantes sintetizados variaram de 50% a 68% e sua caracterizacdo foi feita usando
espectros de RMN de H e ¥C. Os complexos de cobre (II), denominados &cidos
eugenoxiacético (AE-Cu), carvacroxiacético (Ac-Cu) e guaiacoxiacético (AG-Cu), foram
caracterizados por espectros de infravermelho e analise elementar de carbono e
hidrogénio. Os complexos foram obtidos com rendimentos variando de 12% a 68%, sendo
0 maior rendimento observado para o complexo AG-Cu. Os complexos foram usados em
um ensaio para avaliar seus efeitos inibitdrios na germinacao e no crescimento da raiz da
alface. Todos os complexos exibiram efeitos fitotoxicos na alface e se mostraram
promissores para o desenvolvimento de novos herbicidas. Notavelmente, o complexo
AC-Cu demonstrou o melhor resultado para taxa de germinacdo (56%), e inibicdo do
crescimento da raiz da alface (0,48 cm), resultados semelhantes ao herbicida comercial
2,4-D.
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ABSTRACT
SOUZA, Victor, Undergraduate Final Paper Submitted to the Department of

Chemistry in Partial Fulfillment of the Requirements for the Degree of Bachelor in
Chemistry, Universidade Federal de Vicgosa, july 2023. Synthesis and evaluation of the
phytotoxic activity of Cu (Il) complexes derived from phenoxyacetic acids. Advisorr:
Angel Amado Recio Despaigne. Co-Advisorr: Patricia Fontes Pinheiro

Herbicides are agrochemicals used in agriculture to control weeds. However, when
not properly managed, they can pose numerous risks to the environment and human
beings. There is a growing demand for herbicides that are more effective in controlling
weeds while minimizing environmental impact. As a result, researchers have turned their
attention to natural compounds and their derivatives as potential sources of inspiration
for the development of new herbicides. Among these compounds, phenols have shown
great promise due to their phytotoxic properties. Many phenols can be found in plant-
derived essential oils and can be purchased commercially in their pure form. Furthermore,
phenoxyacetic acids derived from phenols have also demonstrated phytotoxic effects and
have potential for the development of new herbicides. These acids can form several
complexes, such as with copper (Il), which can be useful in the synthesis of new
herbicides. The objectives of this study were to synthesize three phenoxyacetic acids,
namely eugenol, guaiacol, and carvacrol, from natural phenols, whose complexes were
obtained from the reaction with copper (Il) salt. The complexes were submitted to a
biological assay to evaluate their phytotoxic effects. Yields of synthesized ligands ranged
from 50% to 68%, and their characterization was performed using *H and *C NMR
spectra. Copper (1) complexes, called eugenoxyacetic (AE-Cu), carvacroxyacetic (Ac-
Cu), and guaiakoxyacetic (AG-Cu) acids, were characterized by infrared spectra and
elemental analysis of carbon and hydrogen. The complexes were obtained with yields
ranging from 12% to 68%, with the highest yield observed for the AG-Cu complex. The
complexes were used in an assay to evaluate their inhibitory effects on lettuce germination
and root growth. All complexes exhibited phytotoxic effects on lettuce and showed
promise for the development of new herbicides. Notably, the AC-Cu complex showed the
best result for the germination rate (56%) and inhibition of lettuce root growth (0.48 cm),
results similar to the commercial herbicide 2,4-D.
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