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Molar constant for the calculation of Hansen solubility parameters.

Fd 2 V
Structural (12 cm- 372 I;',, " Ep | e
group mol) (J cm= mol?) (J/mol) mol)
-CH3 420 0 0 33.5
-CH»- 270 0 0 16.1
-CH- 80 0 0 -1
>C< -70 0 0 -19.2
Phenyl
(trisubstituted) 1270 12100 0 33.4
-OH 210 250000 20000 10
-O- 100 160000 3000 3.8
-COO- 390 240100 7000 18
Total x0.5if 1
Plane of / Total x0.25 if 2 T;t;loxro /
symmetry Total x0 if 3 or
more

more

Fq : dispersion contribution; F, : polar contribution; E,: hydrogen-bonding-energy contribution; V : molar volume




'H NMR spectrum of benzylated ethyl ferulate (CDCls)
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Current. Data Parameters

NAME FEinsatOBn caract
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180309

Time 10.55
INSTRUM FOURIER300
PROBHD S mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 32

DS 2

SWH 6103.516 Hz
FIDRES 0.093132 Hz
AQ 5.3687091 sec
RG 10.2315

DW 81.920 usec
DE 6.50 usec
TE 293.2 K
D1 1.00000000 sec
TDO 1
=zzs==== CHANNEL fl ========
SFO1 300.2018539 MHz
NUC1 1H

Pl 8.70 usec
PLW1 23.00000000 W

F2 - Processing parameters
SI 65536

SF 300.2000041 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



13C NMR spectrum of benzylated ethyl ferulate (CDCls)
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Date_ 20180309
Time 13.058
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PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
s 1024
Ds 4
SWH 24414.063 Hz
FIDRES 0.372529 Hz
AQ 1.3421773 sec
RG 501.187
W 20.480 usec
DE 6.50 usec
TE 293.2 K
DL 2.00000000 sec
D11 0.03000000 sec
D31 0.00001300 sec
D40 0.00433029 sec
L4 37
L5 53
P32 98.00 usec
TDO 1
s======== CHANNEL fl1 ss======
| SFO1 75.4928982 MHz
NUCl 13c
Pl 13.00 usec
| PLW1 22.00000000 W
SFO2 300.2012008 MHz
| NUC2 1H
1 CPDPRG[2 waltzlg
PCPD2 98.00 usec
PLW2 23.00000000 W
PLW1Z2 0.30000001 W
PLW13 0.23823000 W
F2 - Processing parameters
M \ sI 32768
- N SF T5.4853452 MHz
WDW EM
S5B 0
bbb | [ M T & i’ I [ T BN R B | T LB 1.00 H= -
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'H NMR spectrum of GDFOBnN from lipase catalysed transesterification (CDCls)
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WDW EM
ArOBn R GoB 0
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58,9 11,12 GB 0
2 S “ PC 1.00
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13C NMR spectrum of GDFOBN from lipase catalysed transesterification (CDCls)

Current Data Parameters

Hz
Hz
sec

usec
usec

sec
sec
sec
sec

usec

. NAME DRY 2 GDFOBn carac

S 2 o EXPNO 11

g; S PROCNO 1

o ™ n

o i - F2 - Acquisition Parameters

' I Date_ 20180719
Time 14.03
INSTRUM FOURIER300
PROBHD S mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 1024
ns 4
SWH 24414.063
FIDRES 0.372529
AQ 1.3421773
RG 501.187
DW 20.480
DE 6.50
TE 295.2
D1 2.00000000
D11 0.03000000
D31 0.00001300
D40 0.00439029
L4 37
LS 53
P32 98.00
TDO 1
======== CHANNEL fl ====
SFO1 75.4928982
NUC1 13c
Pl 13.00
PLW1 22.00000000

A A A A WOt )

ey | T | S T s I I A | I ¥ | T T T I T T 1

180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

£2
300.2012008

usec
w
w
w

MHz

Hz

1H
CPDPRG([2 waltzlé
PCPD2 98.00
PLW2 23.00000000
PLW12 0.30000001
PLW13 0.23823000
F2 - Processing parameters
SI 32768
SF 75.4853500
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40



'H NMR spectrum of GDFo

FOAHALN HAOAN N FONOVOVWOUOVONMAOASNIENMANNLSOWOM A O Current Data Parameters
MOV ANFINHAOTVMNANMNMANDTVOOMMOMONIN OO MO [~ NAME DRY LH GDFC12
WOWWOWLYW PVANNNNANNNNNAHAOODNOWOOWWOWINMANN WO LN LN 0 O 0 izl loc“ac
WOUWVWVWLY LIS I IO ANNANNNNNNNAAAAO O O PROCNO 1
\ \ F2 - Acquisition Parameters
Date_ 20180719
Time 9.28
INSTRUM FOURIER300
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 6103.516 Hz
FIDRES 0.093132 Hz
is 10 AQ 5.3687091 sec
16 RG 14.0595
7 DwW 81.920 usec
18 DE 6.50 usec
TE 295.0 K
18 D1 1.00000000 sec
20 TDO 1
21
22 ======== CHANNEL fl ========
23 SFO1 300.2018539 MHz
24 NUC1 1H
P1 8.70 usec
PLW1 23.00000000 w
F2 - Processing parameters
10 16-23 SI 65536
SF 300.2000048 MHz
OH WDwW EM
58,9 SSB 0
LB 0.30 Hz
GB 0
2 3 24 PC 1.00
11 14 15
L L > I
E Bl o Uikl | T il o | e ™ o | L | i S s T T T T
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
o
8 3 8 3 & 38 |3 3| 3| [S
© | |~ <| |© o| [« | o (O |m
-



13C NMR spectrum of GDF1o (CDCls)
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FT-IR spectra of GDF1o

Agilent Resolutions Pro
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HRMS analysis of GDF1o

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =50PPM / DBE:min=-15 max =500
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monaoisotopic Mass, Even Electron lons
158 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C: 3535 H:0-200 O:6-10 Na:0-3 ALO0-1 39K: 01 90Zr: 01
GDF_C12
17THR21 43 (1.409) AM (Cen,4, 80.00, Ar,5000.0,622.57,0.70,LS 20); Sm (SG, 1x1.00); Sh (5,40.00 ); Cm (41:43) 1: TOF MS ES+
6.082+003
100— 653.3205
0] 669.3075
: 435.2778 648.3754 670.3141
] 4311773 |436.:2808
N.0518 5999947 3554714 sZassseavs SV WO, L) |, 5952830 767246 7934246 geq 4551865 4389 3109,
205 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 625 850 75 900 925 950

Minimum: -1.5
Maximum: 5.0 5.0 50.0
Ma=ss Calc. Mass mDa PEM DEE i-FIT Formula

653.3295 653.3302 -0.7 -1.1 10.58 15.4 C35 H50 010 HNa



TGA analysis of GDF1o

Sample: LH GDF_C12 TGA File: C:...\2017\Louis Hollande\GDF_C12.001
Size: 5.8210 mg Operator: LM
Method: Ramp Run Date: 05-Jan-2017 14:30
Instrument: TGA Q500 V20.13 Build 39
100 12
302.14°C 5.000% Loss
10
80+
-8
=
60+ L ;
S 6 R
E 371.57°C 50.00% Los: =
= >
2 =
= -4
40+ 2
[}
()]
-2
20+
e A L
w_ M, | 0
0 . . . | . . | . . | . . . | . . -2
0 100 200 300 400 500

Temperature (°C) Universal V4.5A TA Instruments



DPPH analysis (ECso) of GDF1o
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'H NMR spectrum of GDF14 (CDCls)
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Current Data Parameters

NAME LH254 caract
EXPNO 10
PROCHNO 1

F2 - Acquisition Parameters
Date_ 20161020
Time 16.57
INSTRUM FOURIER300
PROBHD 5 mm DUL 13C-1
PULPROG zg30

D 65536
SOLVENT CcDC13

NS 16

Ds 2

SWH 6103.516 Hz
FIDRES 0.093132 Hz
AQ 5.3687091 sec
RG 14.1079

DW 81.920 usec
DE 6.50 usec
TE 295.2 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFOl1 300.2018539 MHz
NUC1 1H

Pl 8.70 usec
PLW1 23.00000000 W
F2 - Processing parameters
SI 65536

SF 300.2000047 MHz
WDW EM

SSB a

LB 0.30 Hz
GB 0

PC 1.00



13C NMR spectrum of GDF14 (CDCls)
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Current Data Parameters

NAME LH254 caract
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date 20161020
Time 17.36
INSTRUM FOURIER300
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24414.063 Hz
FIDRES 0.372529 Hz
aQ 1.3421773 sec
RG 501.187
oW 20.480 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
D11 0.03000000 sec
D31 0.00001300 sec
D40 0.00439029 sec
L4 37
L5 53
P32 98.00 usec
TDO 1
= CHANNEL f1 =
75.4928982 MHz
13c
13.00 usec

22.00000000 W

EL f =
300.2012008 MHz

1H
CPDPRG[2 waltzlé
PCPD2 98.00 usec
PLW2 23.00000000 W
PLW12 0.30000001 W
PLW13 0.23823000 W

F2 - Processing parameters
32768

SF 75.4853423 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



FT-IR spectra of GDF14

Agilent Resolutions Pro
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HRMS analysis of GDF14

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 FPM / DBE: min =-1.5, max =50.0
Element prediction: Off
MNumber of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
157 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:39-39 H:0-200 0O:6-10 Na:0-3 ALO-1 35K:0-1 90Zr: 01
GDF_C186
17THR22 91 (2.965) AM (Cen 4, 80.00, Ar,5000.0,622 57,0.70,LS 20); Sm (SG, 1x1.00); Sb (5,40.00 }; Cm (91:94) 1: TOF MS ES+
9.552+002
T09.3937
100 4913391
% 710.3942
1 4023412 4
] 704 4404
1 725.3624
J 4311712 4093.3205
210788 508 31023132830 3833560 |, 553,234 0113624 6693795 T 796 4396 966.4906 906.4590 988.5405
B B B e e s R L e e AR SRR E B R e
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 ViS5 800 825 850 875 900 925 0950 975
Minimuam: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DEE i-FIT Formula
708.2937  709.3%528 0.9 1.3 10.5 27.7 €39 H58 010 Na



TGA analysis of GDF14

Sample: LH GDF_C16 TGA File: C:...\2017\Louis Hellande\GDF_C16.001
Size: 4.6530 mg Operator: LM
Method: Ramp Run Date: 05-Jan-2017 16:07
Instrument: TGA Q500 V20.13 Build 39
100 20
1 310.56°C 5.000% Loss
80 15
| €
60 F10 &
= 380.01°C 50.00% Loss| =
5 ] )
e =
= :
40+ F5 2
]
] -
204 [ Lo
0 T T T T T T T T T T T T T T T T T T T -5
0 100 200 300 400 500

Temperature (°C) Universal V4.5A TA Instruments



DPPH analysis (ECso) of GDF14
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'H NMR spectrum of GDF16 (CDCls)
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Current Data Parameters

NAME
EXPNO
PROCNO

10
1

LH GDF_C18 CARAC

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SI
SF
WDW
SSB
LB
GB
PC

20170105

11.29
FOURIER300

5 mm DUL 13C-1
zg30

65536

CcDpC13

16

2
6103.516
0.093132

5.3687091

300.2018539

1H
8.70

usec

23.00000000 w

F2 - Processing parameters
65536

300.2000066 MHz
EM

0.30 Hz

1.00



13C NMR spectrum of GDF16 (CDCls)
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Current Data Parameters
NAME LH GDF_C18 CARAC
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170105
Time 11533
INSTRUM FOURIER300
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDCl13
NS 1024
DS 4
SWH 24414.063 Hz
FIDRES 0.372529 Hz
AQ 1.3421773 sec
RG 501.187
DW 20.480 usec
DE 6.50 usec
TE 292.0 K
D1 2.00000000 sec
D11 0.03000000 sec
D31 0.00001300 sec
D40 0.00439029 sec
L4 37
L5 53
P32 98.00 usec
TDO 1
CHANNEL f1 ==
75.4928982 MHz
13c
13.00 usec

SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

CHANNEL f2

22.00000000 W

300.2012008 MHz
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23.00000000 W
0.30000001 W
0.23823000 W

F2 - Processing parameters

T
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T
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0
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1.40



FT-IR spectra

of GDF1s

Agilent Resolutions Pro
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HRMS analysis of GDF1e

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =50 FPPM / DBE: min=-1.5, max =500
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

156 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:41-41 H:0-200 ©O:6-10 Na:0D-3 Al 0-1 39K:0-1 90Zr 0-1

GDF_C18
17HR23 26 (0.839) AM (Cen,4, 50,00, Ar,5000.0,622.57,0.70,LS 20); Sm (SG, 1x1.00); Sb (5,40.00 ); Cm (23:26) 1: TOF MS ES+
2 20e+003
100 737.4252
] 519.3715
5] 738.4307
: 4311772 55212‘? N e
1253.1307 312026 355 593 114138 777 1774463267 490 3409 ' 73043 6044160 B97.44% ?1,5-453ﬂ [ |769.3713751.3586 8513116,
s T i s e VN P e L SRR e AL A WAVl vuouA N | N Wi - LE Lo M——" SL b
260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 78O 800 820 840
Minimuam: -1.5
Mazximuam: 5.0 5.0 50.0
Mass Calc. Mass mDa PEM DEE i-FIT Formula

T3T7.4252 737.4241 1.1 1.5 10.5 0.9 C41 Hez 010 Na



TGA analysis of GDF1e

Sample: LH GDF_C18 TGA File: C:...\2017\Louis Hollande\GDF_C18.001
Size: 3.7600 mg Operator: LM
Method: Ramp Run Date: 05-Jan-2017 17:45
Instrument: TGA Q500 V20.13 Build 32
100 15
1 309.73°C 5.000% Loss
80+ I
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| Y
60+ _g
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F ]
_ O
1 -0
204 L
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DPPH analysis (ECso) of GDF16
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Kinetics behaviours at ECso concentration for , GDF14, , Irganoxiozo, Irganox 1o7e
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