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1 Data for Solid-Liquid Equilibrium (SLE)
1.1 Calculation for SLE

Following calculations are also valid for the synthesis of the solvents applied in the solvent
extractions and 'H-NMR analysis.

1) Determination of the needed masses of components A and B:

m _ Meotal * Xaneeded * Mw, [g] Eq S1
Aneeded — R

(MWA * xA,needed + MWB * xB,needed) * Pu”tyA

_ Mtotal * XBneeded * Mwpg [g] Eq S2
mB,needed -

(MWA * xA,needed + MWB * xB,needed) * PurityB

2) Calculation of the actual molar amounts of components A and B:

Meomp.a * Purity, [mol] Eq S3
Ncomp.A = Mw,,
_ Mcomp.p * Purityp [mol] Eq S4
nComp.B - MWB

3) Calculation of the actual molar fractions of components A and B:

Xc L= TlComp.A [m_ol] Eq S5
o (nComp.A + nComp.B) mol
x; 5= Ncomp.B [mol] Eq S6
omp.B — -
P (nComp.A + nComp.B) mol

2/20



1.2 Solvent synthesis data for SLE determinations

Table S1. Weighed masses and calculated molar compositions of components A and B and determined
solidification temperature for the system CA-DA.

Meomp.a Meomp.B Xcomp.A Xcomp.B Tsotidification

lg] l9] [m_ol mol [°C]
mol mol

0.3661 4.7429 0.10 0.90 44
0.7655 4.3599 0.20 0.80 42
1.1909 3.9568 0.30 0.70 36
1.6499 3.5133 0.40 0.60 34
21275 3.0302 0.50 0.50 32
2.6543 2.5265 0.60 0.40 26
3.2232 1.9793 0.70 0.30 20
3.8574 1.3741 0.80 0.20 15
4.5299 0.7192 0.90 0.10 15

Table S2. Weighed masses and calculated molar compositions of components A and B and determined
solidification temperature for the system CA-DO.

Meomp.a Meomp.B Xcomp.A Xcomp.B Tsotidification
lg] lg] [m_ol mol [°C]
mol mol
0.3943 4.7192 0.10 0.90 19
0.8191 4.3312 0.20 0.80 19
1.2574 3.9003 0.30 0.70 15
1.7285 3.4388 0.40 0.60 13
2.2282 2.9543 0.50 0.50 11
2.7849 2.4413 0.60 0.40 7
3.3119 1.8865 0.70 0.30 5
3.9200 1.3051 0.80 0.20 7
4.5649 0.6823 0.90 0.10 19
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Table S3. Weighed masses and calculated molar compositions of components A and B and determined
solidification temperature for the system CA-ME.

Meomp.a Meomp.B Xcomp.A Xcomp.B Tsotidification
lg] lg] [m_ol mol [°C]
mol mol
0.4656 4.6071 0.10 0.90 28
0.9378 4.1406 0.20 0.80 24
1.4360 3.6739 0.30 0.70 13
1.9376 3.2060 0.40 0.60 -1
2.4560 2.6986 0.50 0.50 -9
2.9907 2.1847 0.60 0.40 -15
3.5238 1.6700 0.70 0.30 -5
4.0995 1.1274 0.80 0.20 7
4.6809 0.5752 0.90 0.10 17

Table S4. Weighed masses and calculated molar compositions of components A and B and determined
solidification temperature for the system CA-TH.

Meomp.a Meomp.B Xcomp.A Xcomp.B Tsotidification
lg] lg] [m_ol mol [°C]
mol mol
0.4815 4.5892 0.10 0.90 46
0.9836 4.1398 0.20 0.80 35
1.4733 3.5620 0.30 0.70 15
1.9881 3.1353 0.40 0.60 2
2.5096 2.6507 0.50 0.50 -5
3.0347 2.1428 0.60 0.40 -15
3.5727 1.6209 0.70 0.30 -11
4.1262 1.0931 0.80 0.20 1
4.6988 0.5546 0.90 0.10 11

Table S5. Weighed masses and calculated molar compositions of components A and B and determined
solidification temperature for the system CA—FE.

Meomp.a Meomp.B Xcomp.A Xcomp.B Tsotidification
lg] (9] [m_ol mol [°C]
mol mol
0.5122 5.2209 0.10 0.90 21
0.9570 42713 0.20 0.80 -3
1.4501 3.7812 0.30 0.70 -13
2.0304 3.3265 0.41 0.59 -37.5
24714 2.7654 0.50 0.50 -37.5
3.0019 2.2454 0.60 0.40 -16
3.5548 1.7087 0.70 0.30 -1
4.1115 1.1546 0.80 0.20 11
4.6952 0.5962 0.90 0.10 21
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Table S6. Weighed masses and calculated molar compositions of components A and B and determined
solidification temperature for the system FE-DA.

Meomp.a Meomp.B Xcomp.A Xcomp.B Tsotidification
lg] lg] [m_ol mol [°C]
mol mol
0.4181 4.6961 0.10 0.90 43
0.8387 4.2817 0.20 0.80 41
1.2995 3.8415 0.30 0.70 35
1.7645 3.3698 0.40 0.60 32
2.2620 2.8841 0.50 0.50 28
2.7975 2.3631 0.60 0.40 22
3.3412 1.8280 0.70 0.30 11
3.9329 1.2507 0.80 0.20 -7
4.5583 0.6480 0.90 0.10 -1

Table S7. Weighed masses and calculated molar compositions of components A and B and determined
solidification temperature for the system FE-DO.

Meomp.a Meomp.B Xcomp.A Xcomp.B Tsotidification
lg] lg] [m_ol mol [°C]
mol mol
0.4342 4.6720 0.10 0.90 19
0.8939 4.2390 0.20 0.80 17
1.3658 3.7686 0.30 0.70 15
1.8557 3.2880 0.40 0.60 9
2.3563 2.7989 0.50 0.50 5
2.8823 2.2791 0.60 0.40 -1
3.4254 1.7459 0.70 0.30 -7
4.0087 1.1840 0.80 0.20 -9
4.5915 0.6020 0.90 0.10 -1
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Table S8. Weighed masses and calculated molar compositions of components A and B and determined
solidification temperature for the system FE-ME. Solidification temperatures not determined are marked with

‘n.a.”.
Mcomp.a Mcomp.B Xcomp.A Xcomp.B Tsotidification
lg] (9] [m_ol mol [°C]
mol mol
0.5222 4.5540 0.10 0.90 26
1.0329 4.0579 0.20 0.80 15
1.5495 3.5519 0.30 0.70 3
2.0711 3.0482 0.40 0.60 -13
2.5827 2.5373 0.50 0.50 n.a.
3.1132 2.0384 0.60 0.40 n.a.
3.6294 1.5258 0.70 0.30 n.a.
4.1609 1.0230 0.80 0.20 -13
4.6969 0.5127 0.90 0.10 1

Table S9. Weighed masses and calculated molar compositions of components A and B and determined
solidification temperature for the system FE-TH. Solidification temperatures not determined are marked with

‘n.a.”.
Meomp.a Meomp.B Xcomp.A Xcomp.B Tsotidification
lg] lg] [m_ol mol [°C]
mol mol
0.5285 4.5274 0.10 0.90 45
1.0654 4.0208 0.20 0.80 13
1.5879 3.5038 0.30 0.70 n.a.
21179 3.0002 0.40 0.60 n.a.
2.6379 2.5030 0.50 0.50 n.a.
3.1535 1.9980 0.60 0.40 n.a.
3.6758 1.4964 0.70 0.30 -26
4.1905 0.9908 0.80 0.20 -7
4.7072 0.4957 0.90 0.10 -5

1.3 Data for Ideal SLE calculations

Table S10. Solidification(=melting) temperature of pure components from SLE experiments, heat of fusion

calculated with Joback [1]. Solidification temperatures from literature are taken from [2].

Tsotidification Tsotidification,literature Ah}usion Ideal gas constant R
Pure component [°c] [°c] kJ kJ
[m [mol * K
Camphene 32 52 9.44
Fenchol 19 41.5 9.46
Dodecanoic acid 44 43.82 36.98
Dodecanol 22 242 30.92 0.008315
Menthol 35 42.1 16.20
Thymol 50 49.6 17.57
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2 Data for solvent extraction of aldehydes

2.1 Solvent synthesis data for solvent extraction

Table S11. Masses and compositions for synthesis of solvents used in solvent extraction.

Solvent Mcomp.a Mcomp.B Xcomp.A Xcomp.B
[9] [9] (9] [9]
CA:DA 100.30 25.28 0.85 0.15
CA:DO 79.62 45.19 0.70 0.30
CA:DO* 41.41 81.36 0.40 0.60
CA:FE 53.09 74.43 0.44 0.56
CA:FE* 98.56 27.30 0.80 0.20
FE:DA 94.23 30.08 0.80 0.20
FE:DA* 80.43 43.82 0.70 0.30
FE:DO 98.82 28.37 0.80 0.20
FE:DO* 45.00 78.93 0.40 0.60
CA:ME 71.55 52.54 0.60 0.40
CA:ME* 46.57 71.60 0.42 0.58
CA:TH 72.77 51.27 0.60 0.40
CA:TH* 99.11 26.11 0.80 0.20
TH:ME 59.41 61.59 0.50 0.50
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2.2 Water uptake during solvent extraction

Table S12. Water content of extracts after solvent extraction measured in wt.% from Karl Fischer titration and
calculated into vol.%.

wt. %water,E

Mean

vol. %water,E

Mean

STD

Solvent wt. %water,E vol. %water,E vol. %water,E
0 0
L%] [9%] L] [%] (%]
0.108 0.058 0.057 0.074 0.065
CA:DA 0.061 0.01
0.057 0.071 0.070 0.066 0.057
0.512 0.530 0.518 0.520 0.444
CA:DO 0.447 0.00
0.524 0.529 0.527 0.527 0.450
1.469 1.421 1.461 1.450 1.226
CA:DO* 1.220 0.01
1.426 1.452 1.430 1.436 1.214
1.027 1.030 1.037 1.031 0.945
CA:FE 0.958 0.02
1.034 1.067 1.073 1.058 0.970
0.209 0.231 0.231 0.224 0.198
CA:FE* 0.200 0.00
0.230 0.225 0.232 0.229 0.202
2.050 2.049 2.063 2.054 1.934
FE:DA 1.933 0.00
2.069 2.026 2.057 2.051 1.931
1.943 1.911 1.926 1.927 1.798
FE:DA* 1.815 0.02
1.942 1.971 1.973 1.962 1.831
2.390 2.376 2.386 2.384 2.209
FE:DO 2.215 0.01
2.394 2.379 2.414 2.396 2.220
2.332 2.361 2.329 2.341 2.051
FE:DO* 2.044 0.01
2.331 2.323 2.322 2.325 2.037
0.512 0.506 0.494 0.504 0.443
CA:ME 0.447 0.00
0.520 0.511 0.504 0.512 0.450
0.871 0.870 0.835 0.859 0.760
CA:ME* 0.757 0.00
0.854 0.851 0.851 0.852 0.754
0.807 0.821 0.811 0.813 0.739
CA:TH 0.737 0.00
0.818 0.804 0.806 0.809 0.735
0.310 0.298 0.302 0.303 0.269
CA:TH* 0.271 0.00
0.307 0.307 0.311 0.308 0.274
1.798 1.796 1.787 1.794 1.680
TH:ME 1.661 0.03
1.712 1.780 1.771 1.754 1.643
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2.3 Solvent loss during solvent extraction

Table S13. Measured Total Organic Carbon (TOC) and calculated vol.% of solvent loss.

m ] m TOC,eus vol. % Mean STD
HDES raffinate ultrapurewater [mg/L] - /Osolvent,R vol. %solvent,R vol. %solvent,R
0,
2.8164 17.5555 3.21 0.003
CA:DA 0.00 0.00
5.2047 15.2851 6.13 0.003
5.3554 15.7966 7.69 0.004
CA:DO 0.00 0.00
4.5108 17.7449 7.34 0.005
2.6295 17.6157 8.10 0.009
CA:DO* 0.01 0.00
3.0117 17.3357 6.31 0.006
4.6945 14.9153 183.40 0.100
CA:FE 0.10 0.00
3.5446 17.7124 121.30 0.098
1.1118 19.5020 28.17 0.070
CA:FE* 0.07 0.00
3.8911 16.7327 92.41 0.065
3.1520 17.0296 130.80 0.106
FE:DA 0.11 0.01
3.1082 16.6896 127.80 0.115
3.7736 16.6669 123.90 0.086
FE:DA* 0.09 0.01
3.3315 17.9698 109.90 0.101
2.9372 17.9296 126.90 0.116
FE:DO 0.12 0.00
3.3141 17.3764 134.30 0.118
3.4440 16.5290 70.03 0.055
FE:DO* 0.06 0.01
3.1637 16.4945 70.34 0.065
4.4910 15.7313 51.19 0.031
CA:ME 0.03 0.01
2.9201 17.5636 39.58 0.038
3.0015 16.9765 46.36 0.042
CA:ME* 0.05 0.00
2.0841 17.8260 36.09 0.049
5.0002 15.0775 153.80 0.081
CA:TH 0.08 0.00
4.0370 15.7636 127.80 0.082
4.1767 18.8162 88.37 0.065
CA:TH* 0.06 0.00
3.4807 15.6155 85.98 0.062
4.6432 15.5206 116.40 0.064
TH:ME 0.07 0.00
3.5671 16.9907 86.04 0.068
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2.4 Masses of feed and solvent for solvent extractions

Table S14. Mass of feed (model solution) and mass of solvent for solvent extractions.

E)_(traCtion Myodel solution=feed Msolvent
with
solvent lg] Lg]

19.7160 17.3018
CA:DA

19.8267 16.8299

19.8597 16.8121
CA:DO

19.3556 17.0848

19.2065 16.7999
CA:DO*

20.0824 16.9017

19.5440 17.8865
CA:FE

19.7159 17.6102

20.2323 17.4760
CA:FE*

19.1827 17.5727

20.1053 18.3446
FE:DA

19.5805 18.2471

19.6506 17.4141
FE:DA*

20.0036 17.7576

19.6150 17.7215
FE:DO

19.5290 18.2534

19.8544 17.1830
FE:DO*

19.1828 16.6260

19.9072 16.9466
CA:ME

19.1923 17.2112

19.8894 16.7307
CA:ME*

19.6577 17.3572

20.1115 17.4896
CA:TH

19.6916 17.8360

19.7235 17.4095
CA:TH*

19.5070 17.8186

19.6899 18.3633
TH:ME

19.5411 17.6172
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2.5 HPLC-UV data

Table S15. Masses of sample (model solution=feed), ethyl vanillin standard and methanol in sample preparation
for HPLC analysis. Peak Areas from HPLC of ethyl vanillin (ETHVAN), p-Hydroxybenzaldehyde (HBA), vanillin
(VAN), and syringaldehyde (SYR). The ID is linked to the ID of the model solution HPLC-data (Table S 16). Areas
marked with 0 showed no peak for the respective aldehyde e.g. theoretical 100% extraction.

Extraction ID Myample Mstand. Myeon ApTHVAN Ana Ayan Asyr
v lg] lg] lg] [ [ [ ] [ ]
CA:DA 40423 1.0031 0.7776 2.3277 2638523 5968906 1576075 479 993
40423 1.0017 0.7767 2.3188 2648 421 5977 671 1595 736 479743
) 40423 1.0000 0.7756 2.2992 2671125 1235847 612 362 225116
CADO 40423 1.0023 0.7794 2.3384 2643243 1190642 590 602 216 455
CA-DO* 120423 0.9986 0.7344 2.2609 2501707 648 826 349 889 129 615
120423 0.9873 0.7741 2.2621 2604 143 659 465 366 692 139733
CA:FE 250423 0.9944 0.7081 2.2756 2 508 499 956 757 337 917 107 693
250423 0.9957 0.7250 2.2795 2447 119 950 118 335 143 104 649
— 270423 0.9947 0.7413 2.2150 2677845 3101753 876 833 279 418
CAFE 270423 1.0040 0.7778 2.2389 2768 831 2978 407 837 202 278 147
) 250423 0.9969 0.7614 2.2711 2695727 813 268 299 903 93 990
FE:DA 250423 0.9730 0.7374 2.2523 2649492 794 072 296 658 89 279
- 270423 1.0043 0.7660 2.2564 2736389 1058786 379108 112 702
FEDA 270423 0.9897 0.7638 2.1962 2762063 1037952 362 004 104 775
FE:DO 250423 0.9905 0.7354 2.1993 2711362 501 694 228 721 72 358
250423 0.9887 0.7684 2.2771 2729741 477 779 216 350 66 729
FE:DO* 270423 0.9662 0.7324 2.1954 2 548 451 480 354 259 370 90 458
270423 0.9614 0.7396 2.2633 2639170 503 616 271 061 91 800
CA:ME 120423 0.9945 0.7379 2.2556 2 506 551 1038 405 553 326 212 215
120423 0.9960 0.7361 2.1906 2680536 1066 389 565 610 215736
CA:ME* 120423 0.9933 0.7716 2.2685 2703 186 646 617 382 010 150 583
120423 0.9740 0.7654 2.2691 2717 815 660 615 393 077 156 620
) 40423 0.9863 0.7769 2.3384 2625460 1809688 120 312 25 662
CATH 40423 1.0020 0.7769 2.3215 2693269 1861578 159 159 0
CATH 160523 0.9864 0.7252 2.2855 2481 231 3 695 904 282 755 47 924
160523 1.0043 0.7410 2.2549 2654774 3895031 296 540 52 012
TH:ME 160523 1.0015 0.7551 2.2918 2 554 095 470 995 103 805 21614
220523 1.0037 0.7537 2.2068 2794 460 536 940 112 547 20937
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Table S16. Masses of sample (model solution=feed), ethyl vanillin standard and methanol in sample preparation
for HPLC analysis. Peak Areas from HPLC of ethyl vanillin (ETHVAN), p-Hydroxybenzaldehyde (HBA), vanillin
(VAN), and syringaldehyde (SYR). The ID is linked to ID of solvent extraction HPLC-data (Table S 15).

ID Megmple  Msiand. Myeon AgThvan Appa Ayan Asyr
lg] lg] lg] [ ] [ ] [ ] [ ]
1.0080 0.7035 2.3378 2 357 684 6473 877 2822153 635 929
40423 1.0045 0.7818 2.2922 2668 173 6 534 793 2 857 228 662 115
1.0029 0.7247 2.2659 2 476 905 6480 702 2830 892 657 046
120423 0.9905 0.7358 2.2641 2630 245 6 734 359 2942 372 680 179
0.9968 0.7301 2.2800 2 597 250 6716 511 2922 026 648 988
250423 0.9988 0.7401 2.3136 2476 331 6 700 892 2924 944 659 345
1.0042 0.7424 2.1752 2617798 6 761 187 2953813 677 221
270423 0.9962 0.7437 21793 2692976 6 871 049 3 003 335 684 760
160523 0.9599 0.7049 2.2666 2 456 372 6 334 550 2764 451 626 821
1.0043 0.7608 2.0957 2 683 264 6732 154 2931760 658 221
1.0010 0.7293 2.3309 2597 077 6 773 887 2945 005 673 308
220523 0.9964 0.7686 2.3136 2620 244 6 519 682 2 851491 655 284

Table S17. Calibration for HPLC from [3] here stated as rounded to zero digits after the comma.

k d
Component
[g] [g]
Ethyl vanillin 12878361 30416
Vanillin 13510093 16694
p-Hydroxybenzaldehyde 32103700 -4678
Syringaldehyde 3106900 5381

12/20



3 Material-and solvent-properties

Table S18. Purity and Molecular weight (Mw), and Number of Carbon atoms needed in TOC calculations. In case
of racemic mixtures or mixtures of isomers, the structure of one enantiomer/ isomer is shown.

Component CAS Purity Mw Source #Carbon
[ ] [g/mol] Structure atoms

[ ]

79-92-5

CH»
Camphene 0.95 136.24 CH 10
(racemate) 3
CH3
CH3
Wcm
HC L

1632-73-1
Fenchol (isomeric 0.96 154.25 10
mixture)
Dodecanoic 1
acid 143-07-7 0.98 200.32 on 12
Dodecanol 112-53-8 0.98 186.33 e ~ ' on 12
CH3
2216-51-5 ]
Menthol 0.99 156.27 N~ 10
(L-Menthol) Specific
ation Hic” “CHy
data
sheet CHy
of
supplie S
Thymol 89-83-8 099 15022 PP | j\ 10
Packag /[ o
ing of HiC” “CHs
supplier
O _H
Not [
- less N Not
Vanillin 121-33-5 than (//\ oty needed
99.5% T °
OH
0. H
B o Not
Hydroxybenz 123-08-0 298% 122,12 needed
aldehyde
OH
OQ\ H
Syringaldehy o A Not
de 134-96-3 298% 182,17 o |\/\ o e
o] ~o”

* Computed value
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Table S19. Density data measured with the Anton Paar SVM 3000 at 25°C. Density for methanol and water from

respective literature.

Component P1 P2 pP3 Pa Pmean  STD Source
e I e B P R e B - R =
Model solution _1.0064 __ 1.0063  1.0044 1.0062 1.0058 00g1o _ Anton Paar SVM
oution 10050 10056  1.0053 10056 0.0003 /\nton Paar SVM
Methanol 0.7862 [3]
Water 0.9970 [2]
CADA 0.8682  0.8680  0.8680 0.8681  0.0001
CA:DO 0.8501  0.8500 0.8511 0.8504  0.0006
CA:DO* 0.8397  0.8408  0.8408 0.8404  0.0006
CA:ME 0.8766  0.8765 0.8761 0.8764  0.0003
CA:ME* 0.8815  0.8815 0.8813 0.8814  0.0001
CATH 0.9048  0.9053  0.9050 0.9050  0.0003
CATH* 0.8834  0.8846 0.8845 0.8842  0.0007
CAFE 09132 09132 09132 09132 00000 o FaarsWM
CAFE* 0.8818 08819 0.8813 0.8817  0.0003
FE:DA 0.9367 09367 0.9377 0.9370  0.0006
FE:DA* 0.9290 09292 0.9292 0.9291  0.0001
FE:DO 09235 09223 0.9222 0.9227  0.0007
FE:DO* 0.8714 08710 0.8709 0.8711  0.0003
TH:ME 09326 09326 0.9326 0.9326  0.0000
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Table S20. Dynamic viscosity data measured with the Anton Paar SVM 3000 at 25°C.

Component m 12 13 Nmean STD Source

[mPas] [mPas] [mPas] [mPas] [mPas]

CA:DA 3.1395 3.1293 3.1383 3.1357 0.0056
CA:DO 4.4290 4.4576 4.4752 4.4539 0.0233
CA:DO* 8.4548 8.5156 8.4561 8.4755 0.0347
CA:ME 4.8983 4.9031 4.8816 4.8943 0.0113
CA:ME* 9.0291 8.9094 8.8947 8.9444 0.0737
CA:TH 3.4333 3.4372 3.4369 3.4358 0.0022
CA:TH* 2.5142 2.5263 2.5367 2.5257 0.0113

CA:FE 8.5146 8.4914 8.3878 8.4646 0.0675 Anton Paar SVM

CA:FE* 3.0894 3.0537 3.0581 3.0671 0.0195
FE:DA 341710  34.1250  35.5560 34.6173 0.8132
FE:DA* 29.8570  29.0800  29.6050 29.5140 0.3964
FE:DO 32.4050 31.4040  31.5940 31.8010 0.5316
FE:DO* 21.2610 21.1180  21.0140 21.1310 0.1240
TH:ME 34.4010 35.0360  34.7860 34.7410 0.3199

Table S21. Kinematic viscosity data measured with the Anton Paar SVM 3000 at 25°C.

Component 2] v, v, Umean STD Source

[mmz] [mm [mm ] mmz] [mmz]
s s s s s
CA:DA 3.6162 3.6052 3.6156 3.6123 0.0062
CA:DO 5.2102 5.2444 5.2584 5.2377 0.0248
CA:DO* 10.0690 10.1290 10.0570 10.0850 0.0386
CA:ME 5.5876 5.5937 5.5722 5.5845 0.0111
CA:ME* 10.2430 10.1070 10.0920 10.1473 0.0832
CA:TH 3.7943 3.7968 3.7977 3.7963 0.0018
CATH* 2.8462 2.8858 2.8679 2.8666 00198  Anton Paar

CAFE 9.3237 9.2987 9.1849 9.2691 0.0740 SVM
CA:FE* 3.5037 3.4628 3.4704 3.4790 0.0218
FE:DA 36.4810 36.4300 37.9200 36.9437 0.8459
FE:DA* 32.1370 31.2970 31.8610 31.7650 0.4281
FE:DO 35.0900 34.0490 34.2580 34.4657 0.5507
FE:DO* 24.3980 24.2450 24.1280 24.2570 0.1354
TH:ME 36.8870 37.5690 37.2990 37.2517 0.3435
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4 GC-Data

Table S22. GC-Areas of component peaks before and after the TOC extraction.

Solvent Before extraction After extraction
(AB) GC-Area GC-Area GC-Area GC-Area
Component A Component B Component A Component B
TH:ME 21088 21319 22374 22557
CA:DA 15978 1090 16284 1139
CA:DO 12534 4552 12580 4532
CA:DO* 67957 86086 44386 55301
CA:FE 64787 65610 42890 42505
CA:FE* 77863 15003 75575 14473
FE:DA 48284 6990 51439 7831
FE:DA* 32411 8457 37218 10628
FE:DO 49756 11622 48680 11365
FE:DO* 22152 31429 29337 41773
CA:ME 206546 115261 159073 84103
CA:ME* 125797 165065 98204 122147
CA:TH 13004 7235 12723 7067
CA:TH* 60592 11503 61306 11884
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5 'H-NMR spectra of FE:DO and FE:DA

Table S23. Masses and composition of solvents FE:DA and FE:DO analyzed by "H-NMR.

mComp.A mComp.B xComp.A xComp.B
Solvents lg] lg] ol mol
mol mol
FE:DA 3.9113 1.2589 0.80 0.20
FE:DO 4.0296 1.2012 0.80 0.20
OH

2] JA( FE:DO DES d U{ U

OH dodecanol

n

abundance

0

T T T T T T T T T T T T T T T T T
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X : parts per Million : Proton

Figure S1. "H-NMR spectra in CDCI3 of fenchol, dodecanol and FE:DO DES at 30 °C. In FE:DO DES the OH-
signals of both components have the same chemical shift, which is a strong indication of hydrogen bonding

between the two partners.
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Figure S2. "TH-NMR and NOESY1D-NMR spectra in CDClz of FE:DO DES at 35 °C. The higher temperature was
chosen to shift the OH-resonance out of the crowded regions. Excitation of the low-field signals of both partners
gives also intermolecular NOEs (arrows). Therefore, the two partners have to be in close proximity.
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Figure S3. "H-NMR spectra in CDCI3 of fenchol, dodecanoic acid and FE:DA DES at 30 °C. In FE:DA DES the
OH-signals of both components have the same chemical shift, which is a strong indication of hydrogen bonding

between the two partners.
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Figure S4. "H-NMR and NOESY1D-NMR spectra in CDClIs of FE:DA DES at 30 °C. Excitation of the low-field
signals of both partners gives also intermolecular NOEs (arrows). Therefore, the two partners have to be in close

proximity.
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