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S1. Copies of 1H and 13C NMR spectra of ferulic acid 
1H NMR spectrum of ferulic acid (400 MHz, DMSO-d6) 

 
13C NMR spectrum of ferulic acid (101 MHz, DMSO-d6) 

 
S2. Copies of 1H NMR, 13C NMR and HMQC spectra of amino acid propyl esters ferulates 
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1H NMR spectrum of glycine propyl ester ferulate (400 MHz, DMSO-d6) 

 
 

 
 

13C NMR spectrum of glycine propyl ester ferulate (101 MHz, DMSO-d6) 

 
1H-13C HMQC spectrum of glycine propyl ester ferulate 
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1H NMR spectrum of L-leucine propyl ester ferulate (400 MHz, DMSO-d6) 

 

 
 

13C NMR spectrum of L-leucine propyl ester ferulate (101 MHz, DMSO-d6) 
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1H-13C HMQC spectrum of L-leucine propyl ester ferulate 

 
 
 
 

1H NMR spectrum of L-proline propyl ester ferulate (400 MHz, DMSO-d6) 
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13C NMR spectrum of L-proline propyl ester ferulate (101 MHz, DMSO-d6) 

 
 

1H-13C HMQC spectrum of L-proline propyl ester ferulate 
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S3. FTIR spectra of ferulic acid and amino acid propyl esters ferulates 

FTIR spectrum of ferulic acid 

 
FTIR spectrum of glycine propyl ester ferulate, GPr[FA] 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f2 (ppm)

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

f1 
(p

pm
)

PPr[FA]

{0.88,10.75}

{1.69,21.74} {1.48,22.03}

{2.01,30.08} {1.67,30.64}

{2.46,40.27}DMSO

{2.77,46.74}{2.92,46.75}

{3.81,56.05}
{3.67,59.93}

{4.00,66.06}

{7.27,111.43}
{6.78,115.88}

{6.37,116.70}{7.07,123.14}

{7.43,144.56} {7.50,144.46}

44
5

51
8

57
2

59
8

68
5

75
1

80
2

85
0

91
3

93
2

97
1

10
3311

12
11

54
12

01

12
64

13
23

13
76

14
09

14
31

14
64

15
09

15
89

16
18

16
61

 1
68

8

28
4029
69

30
16

34
30

 15

 20

 25

 30

 35

 40

 45

 50

 55

 60

 65

 70

 75

 80

 85

 90

 95

 100

%
Tr

an
sm

itt
an

ce

 500    1000   1500   2000   2500   3000   3500   4000  
Wavenumbers  (cm-1)



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FTIR spectrum of L-leucine propyl ester ferulate, LPr[FA] 
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FTIR spectrum of L-proline propyl ester ferulate, PPr[FA] 
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S4. DSC curves for ferulic acid and amino acid propyl esters ferulates 
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DSC curves for ferulic acid (FA) on heating-cooling-heating regime in the range of temperature 20oC – 210oC 

 
 

DSC curves for glycine propyl ester ferulate, GPr[FA] on heating-cooling-heating regime in the range of temperature 20oC – 170oC 

 
 

DSC curves for L-leucine propyl ester ferulate, LPr[FA] on heating-cooling-heating regime in the range of temperature 20oC – 140oC 
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DSC curves for L-proline propyl ester ferulate, PPr[FA] on heating-cooling-heating regime in the range of temperature 20oC – 130oC 

 
S5. Curves from thermogravimetric analysis of ferulic acid and amino acid propyl esters ferulates 
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TG, DTG and c-DTA curves for ferulic acid 

 
 

TG, DTG and c-DTA curves for glycine propyl ester ferulate 

 
 

 
TG, DTG and c-DTA curves for L-leucine propyl ester ferulate 



 

 

 
TG, DTG and c-DTA curves for L-proline propyl ester ferulate 

 
 

 
S6. Photographs of hydrogels and emulsions preparations 

Emulsions and hydrogels used in the permeation test.  



 

 

A: the emulsions: 0 – emulsion vehicle (without FA and its derivatives), 1 - E-FA; 2 - GPr[FA], 3 - LPr[FA] and 4 - PPr[FA];  
B: the hydrogels: 0 – hydrogel vehicle (without FA and its derivatives), 1 - H-FA; 2-GPr[FA], 3 - LPr[FA] and 4 - PPr[FA].  

 
The photographs of the preparations were done prior applied to skin in the Franz chamber. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

 

Emulsions and Hydrogels after the stability test 

 


