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‭Abstract:‬
‭Green‬‭chemistry‬‭principles‬‭aim‬‭to‬‭minimize‬‭the‬‭environmental‬‭impact‬‭of‬‭chemical‬‭processes‬‭by‬
‭reducing‬‭waste‬‭generation,‬‭energy‬‭consumption,‬‭and‬‭the‬‭use‬‭of‬‭hazardous‬‭substances.‬‭The‬
‭pharmaceutical‬‭industry‬‭faces‬‭the‬‭challenge‬‭of‬‭developing‬‭efficient‬‭and‬‭sustainable‬‭synthetic‬‭routes‬
‭for‬‭the‬‭production‬‭of‬‭pharmaceutical‬‭intermediates‬‭while‬‭maintaining‬‭the‬‭desired‬‭chemical‬‭and‬
‭biological‬‭properties.‬‭This‬‭thesis‬‭investigates‬‭the‬‭application‬‭of‬‭green‬‭chemistry‬‭principles‬‭in‬‭the‬
‭synthesis‬‭of‬‭pharmaceutical‬‭intermediates,‬‭focusing‬‭on‬‭sustainable‬‭and‬‭environmentally‬‭friendly‬
‭approaches.‬‭The‬‭research‬‭aims‬‭to‬‭explore‬‭the‬‭design‬‭and‬‭optimization‬‭of‬‭synthetic‬‭routes,‬‭evaluate‬
‭the‬‭use‬‭of‬‭renewable‬‭feedstocks‬‭and‬‭catalysts,‬‭and‬‭assess‬‭the‬‭incorporation‬‭of‬‭greener‬‭reaction‬
‭conditions.‬‭Furthermore,‬‭this‬‭study‬‭aims‬‭to‬‭provide‬‭insights‬‭into‬‭the‬‭potential‬‭benefits‬‭of‬
‭implementing‬‭green‬‭chemistry‬‭principles‬‭in‬‭pharmaceutical‬‭synthesis,‬‭including‬‭reduced‬
‭environmental‬‭impact,‬‭cost‬‭savings,‬‭and‬‭improved‬‭overall‬‭sustainability.‬
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‭-‬‭Exploration‬‭of‬‭synthetic‬‭strategies‬‭for‬‭the‬‭synthesis‬‭of‬‭pharmaceutical‬‭intermediates,‬‭considering‬
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‭reactions,‬‭for‬‭efficient‬‭and‬‭atom-economical‬‭synthesis‬
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‭-‬‭Examination‬‭of‬‭alternative‬‭reaction‬‭conditions‬‭that‬‭minimize‬‭energy‬‭consumption‬‭and‬‭waste‬
‭generation,‬‭such‬‭as‬‭solvent-free‬‭reactions,‬‭microwave-assisted‬‭reactions,‬‭and‬‭continuous‬‭flow‬
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‭these‬‭case‬‭studies‬
‭-‬‭Discussion‬‭on‬‭the‬‭benefits,‬‭limitations,‬‭and‬‭potential‬‭for‬‭further‬‭improvement‬‭of‬‭these‬‭green‬
‭synthetic‬‭approaches‬

‭Chapter‬‭7:‬‭Potential‬‭Benefits‬‭and‬‭Future‬‭Perspectives‬
‭-‬‭Exploration‬‭of‬‭the‬‭potential‬‭benefits‬‭of‬‭implementing‬‭green‬‭chemistry‬‭principles‬‭in‬‭pharmaceutical‬
‭synthesis,‬‭including‬‭reduced‬‭environmental‬‭impact,‬‭cost‬‭savings,‬‭and‬‭improved‬‭sustainability‬
‭-‬‭Discussion‬‭on‬‭future‬‭directions‬‭and‬‭challenges‬‭in‬‭the‬‭adoption‬‭of‬‭green‬‭chemistry‬‭principles‬‭in‬‭the‬
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‭-‬‭Consideration‬‭of‬‭the‬‭roles‬‭of‬‭academia,‬‭industry,‬‭and‬‭regulatory‬‭bodies‬‭in‬‭advancing‬‭green‬
‭pharmaceutical‬‭synthesis‬

‭Chapter‬‭8:‬‭Conclusion‬
‭-‬‭Summary‬‭of‬‭the‬‭main‬‭findings‬‭and‬‭contributions‬‭of‬‭the‬‭thesis‬
‭-‬‭Discussion‬‭on‬‭the‬‭implications‬‭of‬‭applying‬‭green‬‭chemistry‬‭principles‬‭in‬‭the‬‭synthesis‬‭of‬
‭pharmaceutical‬‭intermediates‬
‭-‬‭Recommendations‬‭for‬‭further‬‭research‬‭and‬‭development‬‭to‬‭promote‬‭the‬‭integration‬‭of‬‭green‬
‭chemistry‬‭principles‬‭in‬‭the‬‭pharmaceutical‬‭industry‬

‭This‬‭thesis‬‭aims‬‭to‬‭contribute‬‭to‬‭the‬‭exploration‬‭and‬‭application‬‭of‬‭green‬‭chemistry‬‭principles‬‭in‬‭the‬
‭synthesis‬‭of‬‭pharmaceutical‬‭intermediates.‬‭By‬‭focusing‬‭on‬‭the‬‭design‬‭and‬‭optimization‬‭of‬‭synthesis‬
‭routes,‬‭the‬‭use‬‭of‬‭renewable‬‭feedstocks‬‭and‬‭catalysts,‬‭and‬‭the‬‭incorporation‬‭of‬‭greener‬‭reaction‬
‭conditions,‬‭this‬‭research‬‭will‬‭provide‬‭valuable‬‭insights‬‭for‬‭the‬‭development‬‭of‬‭sustainable‬‭and‬
‭environmentally‬‭friendly‬‭approaches‬‭in‬‭pharmaceutical‬‭synthesis.‬‭The‬‭findings‬‭will‬‭contribute‬‭to‬‭the‬
‭advancement‬‭of‬‭green‬‭chemistry‬‭practices‬‭in‬‭the‬‭pharmaceutical‬‭industry,‬‭promoting‬‭more‬
‭sustainable,‬‭efficient,‬‭and‬‭environmentally‬‭responsible‬‭production‬‭of‬‭pharmaceutical‬‭intermediates.‬
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