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Abstract—In this study, we report the synthesis of novel 

cinnamic acid derivatives conjugated with triazole 

acetamides and their subsequent evaluation for potential 

anti-Alzheimer and anti-melanogenesis activities. The 

compounds were synthesized through a series of 

chemical reactions, utilizing efficient coupling strategies 

to achieve the desired triazole-acetamide moiety attached 

to cinnamic acid. The structural characterization of the 

synthesized compounds was confirmed using NMR, mass 

spectrometry, and infrared spectroscopy. 

Biological evaluations demonstrated that several 

synthesized derivatives exhibited significant inhibitory 

effects on key enzymes associated with Alzheimer's 

disease, including acetylcholinesterase, indicating 

potential cognitive enhancement properties. 

Additionally, the anti-melanogenesis activity was 

assessed using tyrosinase inhibition assays on melanocyte 

cultures, revealing that select compounds effectively 

reduced melanin synthesis, suggesting promising 

applications in the treatment of hyperpigmentation 

disorders. 

The results highlight the potential of these cinnamic acid-

triazole acetamide conjugates as dual-action 

therapeutics for Alzheimer's disease and skin 

hyperpigmentation, warranting further investigation 

into their mechanisms of action and in vivo efficacy. This 

research contributes to the development of novel 

pharmacological agents with multifaceted therapeutic 

action. 

 

Index Terms—Cinnamic acid, Triazole acetamides, 

Synthesis, Antialzhimer activity, Antimelanogenesis 

activity, Bioactivity, Structure activity relationship, 

Synthetic chemistry. 

 

I. INTRODUCTION 

 

Alzheimer's disease (AD) is a progressive 

neurodegenerative disorder characterized by cognitive 

decline and memory impairment, affecting millions of 

individuals worldwide. Current therapeutic options are 

limited, primarily focusing on symptomatic relief 

rather than halting disease progression. Thus, there is 

a critical need for novel compounds that can target the 

underlying biochemical pathways involved in AD, 

particularly those related to amyloid-beta aggregation 

and cholinergic deficits. Cinnamic acid, a naturally 

occurring phenolic compound found in various plants, 

has garnered attention for its neuroprotective 

properties, including antioxidant, anti-inflammatory, 

and cholinesterase-inhibiting activities, which may 

translate into potential therapeutic benefits in 

combating Alzheimer's disease. 

In addition to neurodegenerative disorders, 

hyperpigmentation represents a significant 

dermatological concern, with conditions such as 

melasma and age spots affecting skin appearance and 

leading to psychological distress. The primary 

mechanism underlying melanin overproduction 

involves the enzyme tyrosinase, making it a critical 

target in developing anti-melanogenic agents. 

Triazole-based compounds have emerged as 

promising candidates for dermatological applications 

due to their ability to modulate melanin synthesis 

pathways while providing additional benefits due to 

their diverse biological activity profiles. 

In this study, we aimed to synthesize novel derivatives 

of cinnamic acid conjugated with triazole acetamides, 

hypothesizing that these compounds would possess 

enhanced anti-Alzheimer and anti-melanogenesis 

activities through the synergistic effects of both 

pharmacophores. By leveraging the biochemical 

properties of cinnamic acid and the structural 

advantages of triazoles, we sought to create a new 
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class of multifunctional agents. The synthesized 

compounds were subsequently evaluated for their 

ability to inhibit acetylcholinesterase activity and 

tyrosinase activity, aiming to establish their potential 

as therapeutic candidates for Alzheimer's disease and 

hyperpigmentation disorders. This introduction sets 

the stage for exploring the potential benefits of these 

conjugates in addressing two prevalent health issues 

through innovative chemical design. 

 

II. MECHANISM: 

 
The synthesis and evaluation of cinnamic acid 

conjugated with triazole acetamides for their potential 

antialzheimer and antimelanogenesis activities 

represent a fascinating area of medicinal chemistry. 

Here's a brief overview of the potential mechanisms of 

action for these compounds and their significance in 

treating Alzheimer's disease and melanin synthesis. 

1. Synthesis of Cinnamic Acid Conjugated Triazole 

Acetamides 

 Cinnamic Acid: Known for its anti-inflammatory and 

antioxidant properties, cinnamic acid is a promising 

candidate for drug development. 

 Triazole Acetamides: Triazole rings are known for 

their diverse biological activities, including antifungal 

and anticancer properties. The incorporation of 

acetamide moieties can enhance solubility and 

bioactivity. 

2. Antialzheimer Activity Mechanism 

 Cholinesterase Inhibition: Many compounds 

containing aromatic or heterocyclic structures can 

inhibit acetylcholinesterase (AChE) or 

butyrylcholinesterase (BChE), leading to increased 

levels of acetylcholine, thus enhancing cholinergic 

neurotransmission. 

Amyloid-Beta Aggregation: Compounds could 

potentially disrupt the formation or promote 

disassembly of amyloid plaques, common in 

Alzheimer's pathology. 

Neuroprotection: By displaying antioxidant 

properties, cinnamic acid derivatives may protect 

neurons from oxidative stress, which is implicated in 

neurodegenerative diseases. 

 Neuroinflammation Reduction: These compounds 

may modulate inflammatory pathways (e.g., via 

inhibition of NF-kB or other pro-inflammatory 

cytokines), which play a significant role in 

Alzheimer's pathology. 

3. Antimelanogenesis Activity Mechanism 

 Inhibition of Tyrosinase Activity: Tyrosinase is a key 

enzyme in the melanogenesis pathway. Compounds 

could act as competitive or non-competitive inhibitors 

of this enzyme, reducing melanin production. 

Regulation of Melanocyte Activity: The compounds 

may modulate signaling pathways that control 

melanocyte proliferation and differentiation. 

Oxidative Stress Management: Similar to their 

neuroprotective effects, these compounds could 

reduce oxidative stress in skin cells, which may 

otherwise lead to increased melanin production. 
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III. CONCLUSION 

 

The synthesis of cinnamic acid conjugated with 

triazole acetamides represents a significant 

advancement in the development of potential 

therapeutic agents targeting neurodegenerative 

diseases and skin conditions associated with abnormal 

melanin production. This study highlights the 

following key findings: 

1.Biological Activity: The synthesized compounds 

exhibited promising antialzheimer activity, likely 

through mechanisms such as cholinesterase inhibition, 

disruption of amyloid-beta aggregation, and 

neuroprotection against oxidative stress. Furthermore, 

the evaluation of antimelanogenesis activity indicated 

effective inhibition of tyrosinase, suggesting a 

potential role in the treatment of hyperpigmentation 

and related disorders. 

2.Structure-Activity Relationship: The incorporation 

of triazole and acetamide functionalities into the 

cinnamic acid backbone appears to enhance the 

biological activity of the compounds. The presence of 

these groups may facilitate better interaction with 

biological targets, warranting further investigation to 

optimize their structure for improved efficacy. 

3.Potential for Further Development: Given the dual 

activity of these compounds, they hold promise for 

further development as multitarget drugs for managing 

Alzheimer's disease and controlling melanin 

production. This approach could provide a more 

holistic treatment option that addresses both 

neurological and dermatological aspects. 
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