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Synthesis of Halogenated Parabens and Halogenated Phenoxyethanols as Antibacterial Agents in

Cushion Products
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ABSTRACT

Preservatives are the substances playing an essential role in microorganism growth inhibition for many types
of products including food and cosmetics. Cushion is one of makeup cosmetics that are basically the liquid
foundation, but contained in compact form. Due to the packing and application, it might take more chance of
microorganism contamination. Using the same preservatives will make the antimicrobial resistance, while using large
amount of preservatives is not allowed due to the human risk. Halogenated compounds are one of interested well-
known substances possessing high biological activities including anti-inflammatory and antimicrobials. Methyl
paraben and 2-phenoxyethanol are popular used in cosmetics products, their halogenated derivatives were investigated
to explore for better effective antimicrobial agents. The experiments indicated the condition for methyl 3,5-dibromo-4-
hydroxybenzoate synthesis and p-bromo-2-phenoxyethanol are 28 mmol 30%H,0,, 50°C and 48 mmol 30%H,0, 50°C

respectively, using acetic acid as solvent.
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30% H,0, Temperature Time
Entry Solvent Isolated yield
(mmol) (°0) (hr)
1 CH,COOH 12 RT 8 72.6
2 CH,COOH 20 RT 8 94.2
3 CH,COOH 28 RT 8 95.6
4 CH,COOH 28 50 1 95.8
5 CH,COOH 28 100 1 93.5
6 Acetone 28 RT 8 0
7 DMF 28 RT 8 0
8 EtOAc 28 RT 8 0

* Methyl paraben (4 mmol), sodium bromide (8 mmol), acetic acid (8 mL)

y ! o 7 4 o : ¥
M9 2 msaneaziminzanlumsdunsigy p-bromo-2-phenoxyethanol 1o 196AT1@IMVBIANTAIAY

Tusiimfisewudiaziionnd lad siiadhazate uazgumvginuanaiany

30% H,0, Temperature Time
Entry Solvent Isolated yield
(mmol) (°C) (hr)
1 CH,COOH 24 RT 8 69.9
2 CH,COOH 36 RT 8 86.7
3 CH,COOH 48 RT 8 92.2
4 CH,COOH 48 50 4 93.6
5 Acetone 48 RT 8 0
6 DMF 48 RT 8 0
7 EtOAc 48 RT 8 0

*2-Phenoxyethanol (4 mmol), sodium bromide (12 mmol), acetic acid (8 mL)
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M 4 °C NMR antlnasuves methyl 3,5-dibromo-4-hydroxybenzoate
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MNN 6 °C NMR enilnaiuves p-bromo-2-phenoxyethanol
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M 8 °C NMR a11/na3uues methyl 4-hydroxybenzoate
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M3197 3 Msutanadnasuved methyl 3,5-dibromo-4-hydroxybenzoate

0 (ppm) of methyl 3,5-dibromo-4-hydroxybenzoate
Position ; "
H C
1 - 124.7
2 8.16 (s, 2H) 133.7
3 - 109.7
4 - 1532
5 - 109.7
6 8.16 (s, 2H) 133.6
OCH, 3.92 (s, 3H) 52.5

M3197 4 Msuanadlnasuves p-bromo-2-phenoxyethanol

0 (ppm) of p-bromo-2-phenoxyethanol
Position ; "
H C
1 - 157.8
2,6 6.79 (d, J=9.20 Hz, 2H) 116.4
3,5 7.37 (d, J=9.20 Hz, 2H) 132.3
4 - 1133
1 3.95 (t,J=4.40 Hz, 2H) 69.5
2 4.04 (t,J = 4.40 Hz, 2H) 61.2

M31990 5 Msuanadlnasuve methyl paraben

6 (ppm) of methyl paraben
Position ; "
H C
1 - 120.3
2 7.82 (d, 2H) 1314
3 6.86 (d, 2H) 115.3
4 - 161.9
5 6.86 (d, 2H) 115.3
6 7.82 (d, 2H) 1314
OCH, 3.78 (s, 3H) 51.5
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M3190 6 Msulanamnasuved 2-phenoxyethanol

8 (ppm) of 2-phenoxyethanol

Position ; "
H C
1 - 158.7
2,6 6.99 (s, SH) 114.6
3,5 6.99 (s, SH) 129.6
4 6.99 (s, SH) 121.1
1 4.09 (t,J = 4.40 Hz, 2H) 69.2
2 3.98 (t,J=4.40 Hz, 2H) 61.4
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