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urfactahts

Key ingredients in detergents and cosmetics

Good antibacterial activity

Good foaming ability

Cleaning property

Benefits

Drawbacks

Antimicrobial resistance

Toxic

Non-biodegradable

Petroleum based chemicals
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e Amlno acid based surfactants

* Consists of an amino acid head group linked to a long fatty acid/alcohol chain

+» Can be used as alternative to conventional surfactants

Biodegradable

Use of renewable raw

materials for their —— Advantages Environment friendly

synthesis

Non-toxic
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Proline-based surfactants
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Aromatic amino acid-based quaternary

n=15 5
ammonium surfactants

n=7,9,11,13,15 R=R'=H;n=9, 11, 13, 15

0 R=OH, R'= H; n=9, 11, 13, 15

o

R=R'= OH; n=9, 11, 13, 15

+ Y
NH;ClI
Aromatic amino acid surfactants
R=R’=H, n=7-19
R=0H, R’=H, n=7-21
R=R’=0H,’ n=7-13
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. Cysteine Methionine
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W O-alkyl esters and their
hydrochloride derivatives

O (0]
S S\/\)J\ 2
i \/\H}\OH CaH Y OH e s - OCHasy HCI
+ R E——. - = —_—
NH, Refluxing toluene/ 48 hr H,
2a: n= 8; 2b: n=10; 2¢c: n=12

1a: n=8; 1b: n=10; 1¢: n=12

Chain length Methionine % Yield Methionine ester % Yield
esters hydrochloride
8 la 81 2a 70

Zln

1b 66 2b 62
2¢ 50

10
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12 1c



'H NMR spectrum
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| 13C NMR spectrum
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SYntheS|zed compounds

Non-ionic surfactant
Methionine ester

Cationic surfactant
Methionine ester hydrochloride
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Critical micelle concentration

Conductivity measurements Pyrene fluorescence measurements
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B comparing the CM

C of the methionine esters w

hydrochloride derivatives

Methionine Methionine

hydrochloride

%)
=-0.078x- 1.6951

y
2.5 .\I\.

39 y =-0.1773x- 1.4598
3.5

-4

Log CMC (mM)

8 10 12
Chain length

¢ Ester B Ester hydrochloride

In both series, the CMC was found to decrease with increasing chain length of the
surfactants.

The CMC of the methionine esters were lower than their corresponding ester

hydrochloride derivatives.

The ester hydrochlorides have less tendency to micellise due to repulsion between
their cationic head groups

ith their ester
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Phy3|cochem|cal properties

The Krafft Temperature (Ty)

The minimum temperature at which surfactant can form
micelles in aqueous solution
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Obtained from the plot
of conductivity of
surfactant solution
(above CMC) versus
temperature
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~——Effect of chainle

temperature.
2a 23
2b 25
2¢ 29
CTAB (cetyl trimethylammonium bromide) 29

The ester hydrochloride derivatives showed an increase in the Krafft temperature
with increasing chain length showing that the surfactants with longer chain

length has a tendency to micellise at a much higher temperature



Conclusion

* The methionine esters with varying chain lengths as well as their hydrochloride
derivatives were successfully synthesized.

s The CMC of the methionine esters and their hydrochloride derivatives were found to
decrease with chain length, as observed for previously reported surfactants.

s The methionine ester hydrochloride derivatives have a less tendency to micellise
compared to their non-ionic ester derivatives due to the repulsion caused by their
cationic head groups.

¢ An increase in chain length of the methionine ester hydrochloride caused an increase
iIn the Krafft temperature of the surfactants, suggesting that the methionine
surfactants with longer chain length micellise at higher temperatures



