	Table 1: The reaction conditions for process optimizationa

	








	Entrya
	Reagents (Equiv.)
	Solvents (ratio)
	Yieldb
	

	1
	Fe (3.0), NH4Cl (7.0)
	iPrOH: H2O (3:1)
	85%
	

	2
	Fe (3.0), NH4Cl (5.0)
	iPrOH: H2O (1:1)
	88%
	

	3
	Fe (3.0), NH4Cl (5.0)
	iPrOH: H2O (1:3)
	65%
	

	4
	Fe (3.0), NH4Cl (5.0)
	H2O
	22%
	

	5
	Fe (3.0), NH4Cl (3.0)
	iPrOH: H2O (1:1)
	75%
	

	6
	Fe (3.0), AcOH (2.0)
	iPrOH: H2O (1:1)
	72%
	

	7
	Fe (3.0), HCO2H (2.0)
	iPrOH: H2O (1:1)
	60%
	

	8
	Fe (3.0), HCl (2.0)
	iPrOH: H2O (1:1)
	65%
	

	9
	Fe (3.0), TMSCl (2.0)
	iPrOH: H2O (1:1)
	70%
	

	10
	Zn (3.0), AcOH (2.0)
	iPrOH: H2O (1:1)
	68%
	

	11
	Co (3.0), AcOH (2.0)
	1, 4 Dioxane
	62%
	

	12c
	Pd/C (5 mol%)
	iPrOH: H2O (1:1)
	90%
	

	aReaction optimization conducted based on the following conditions: 1a (1.0 mmol), 2a (1.0 mmol), Fe (3.0 mmol), Acid (1.00 to 7.0 mmol), and solvent (10 V) at 60 °C for 4-8 h. 
bIsolated yields after work-up.
cReaction performed under H2 atmosphere ((~5 bar) at temperature 40oC for 4 h. 













Table 2: Life Cycle Inventory (LCI) of Paracetamol (N-(4-hydroxyphenyl) acetamide; API-8) for 1 kg functional unit (NAR - Non Amidation Route; AR – Amidation Route
	NAR - Inputs
	AR – Inputs

	4-Nitrophenol
	0.92 Kg
	4-Nitrophenol
	0.92 Kg

	Iron Powder (Pd-catalyst)
	0.92 kg
	2-acetyl-1,1-dioxo-1,2-benzothiazole-3-one
	1.49 kg

	Acetic Acid
	0.69 kg
	Pd/C
	0.00002 kg

	Water
	1.38 kg
	Isopropanol
	0.092 kg

	Ethyl Acetate
	0.69 kg
	Water
	0.184 kg

	Activated Carbon
	0.00736 kg
	Ethyl Acetate
	0.276 kg

	Energy
	19.9 MJ
	Hydrochloric acid
	0.461 kg

	-
	-
	NaHCO3
	0.461 kg

	-
	-
	Energy
	13.3 MJ

	NAR - Output
	AR – Output

	Paracetamol
(N-(4-hydroxyphenyl) acetamide)
	1 kg
	Paracetamol
(N-(4-hydroxyphenyl) acetamide)
	1 kg

	Byproducts
	Byproducts

	-
	1,1-dioxo-1,2-benzothiazol-3-one
	0.0889 kg
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