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I.  Quantitative *C NMR studies
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Figure I-1: Quantitative **C NMR spectra of unmodiefied OL (bottom) and allylded OL (top) in DMSO-d6 with

1,3,5-trioxane as internal standard.

Table I-1: 3C NMR results for allylated OL

ppm regiol 157- 137.5- 119.5- 108.%- 93.z- 74.¢- 60.¢- 57.z-

144 130.5 115 102.2 92.6 66.7 59.0 54.3
trioxane

allylated OL

pmol relative tc

69.3 umol trioxane 197.5 230.5 154.9 82.2 163.8 8.2 180.6

Carbon contel 6.2 7.3 4.9 2.6 5.2 0.3 5.7

[mmol/g]

unmodified OL

pmol relative tc

69.3 umol trioxane 190.0 86.8 21.5 123.8 28.8 49.1 222.1

Carbon contel 6.0 2.7 0.7 3.9 0.9 15 7.0

[mmol/g ]

Weighed samples: 94.9 mg allylated OL; 95.4 mg wdifreml OL




. 'H NMR spectra

1.1  Spectrum of the allylated and decarboxylated OL
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Figure II-1: *H NMR spectra of allylated OL (top) and partially defunctionalized allylated OL (bottom) in DMSO-dk.

.2 'H NMR spectra of TBAB
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Figure 11-2: *H NMR of commercial TBAB (bottom) and recycled TBAB (top) in DMSO-dg.



1.3 1H NMR spectrum of DAC
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Figure 11-3: 1H NMR of recovered diallyl carbonate.
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Figure Ill-1: IR spectra of allylated OL (top) and hydrolyzed allylated OL (bottom). The disappearanceof the C=0

stretching vibration bond is observed in the decarbxylated product (bottom). Conditions of the hydroysis: allylated
OL was stirred with LiOH (2 eq. per original OH) in THF/H,0 at room temperature for 120 h.



IV. Thermal properties

IV.1 DSC studies
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Figure 1V-1: DSC analysis of unmodified OL and OL with different hydroxyl groups conversions between 3 and
87% with the following oven temperature program: 25°C to 170 °C (5 K- mirt) — 170 °C (1 min) — 170 °C to 50 °C
(5 K-min™) — =50 °C (1 min) — =50 °C to 170 °C (5 K-mi) — 170 °C (1 min) — 170 °C to 25 °C (5 K- mih.
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Figure IV-2: DSC analysis of allylated OL having aunctionalization grade of 33-90% relatively to themeasured

baseline from —50 to 400 °C. Oven temperature progm: 25 to 80 °C (5 K- mif); constant at 80 °C for 5 min; 80 to —
50 °C (-20 K-mirt"); =50 °C to 400 °C (10 K- mi).



IV.2 SEC analysis after different heating cycles

Figure 1V-3: SEC traces for the unmodified OL after different heating circles to 170 °C. One cycle: 2@ 170 °C
(B K- min'l); constant at 170 °C for 1 min; 170 to =50 °C (—K-min'l); constant at =50 °C for 1 min; =50 °C to 25 °C

time [min]

(5 K-min™®).
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Figure 1V-4: SEC traces for an allylated OL sampleafter different heating circles to 170 °C. One cyel: 25 to 170 °C
(5 K- min'l); constant at 170 °C for 1 min; 170 to =50 °C (—|51- min'l); constant at =50 °C for 1 min; =50 °C to 25 °C
(5 K-min™).



IV.3 TGA traces
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Figure IV-5: TGA traces for unmodified and allylated OL with a heating program from 25 to 500 °C (5 Kmin™).

V. SEC-ESI-MS Analytics

V.1 SEC trace and mass spectra for selected retentiomtes
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Figure V-1: SEC traces of unmodified OL (bottom) anl allylated OL (top). Reaction conditions for the dylation of
OL: 3 h at 120 °C with 2 equivalents of TBAB per OH(Fehler! Verweisquelle konnte nicht gefunden werdentry 10).
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Figure V-1: Mass spectra of OL (bottom) and allylaed OL (top) at a retention time of 13.0 min.
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Figure V-2: Mass spectra of OL (bottom) and allylaed OL (top) at a retention time of 14.0 min.



449.36065

345.20365

|
o)
©
Q
o 2 8
> 2 1 "
o & 4 2
| .
Lllidl
g
g
w
3
«©
= g
(@] ]
- 3
e ©
© =8
o &
£ R § o
c o~ d 2
> %
h. [
lnlll.mhﬂlug 1
200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

Figure V-3: Mass spectra of OL (bottom) and allylaeéd OL (top) at a retention time of 15.0 min.
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Figure V-4: Mass spectra of OL (bottom) and allylaed OL (top) at a retention time of 16.0 min.
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Figure V-5: Mass spectra of OL (bottom) and allylaed OL (top) at a retention time of 16.5 min.
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Figure V-6: Mass spectra of OL (bottom) and allylaed OL (top) at a retention time of 17.0 min.
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Figure V-7: Mass spectra of OL (bottom) and allylaed OL (top) at a retention time of 17.5 min.
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Figure V-8: Mass spectra of OL (bottom) and allylaed OL (top) at a retention time of and b) 18.0 min.
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Figure V-9: Mass spectra of OL (bottom) and allylaéd OL (top) at a retention time of 18.5 min.
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Figure V-10: Mass spectra of OL (bottom) and allyléeed OL (top) at a retention time of 19.0 min.
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Figure V-11: Mass spectra of OL (bottom) and allyleed OL (top) at a retention time of 19.5 min.
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vl

m/z

retention m (neutral molecular mZeqc (allylated
time m/z (OL) r molecule formula RDB [M+Na]" A Am/z OL) r Am
17  979.3571 6700 956.367! CugHgsoO20 19 979.35° -0.0007 0.014¢| 1103.425 6490t 124.068:
947.3306 71407 924.341: Cy7Hs¢010 20 947.330¢ 0.000: 0.013%] 1111.415! 64600 164.085!
873.3295 75107 850.340: CysHs.016 19 873.330¢ 0.000¢ 0.011¢| 1121.435. 6410t 248.106!
861.2935 7510z 838.304: CyHs017 19 861.29:  0.000¢ 0.011%| 1021.420t 60207 160.126!
825.3454 74707 802.356: CysHs.013 19 825.345  0.000: 0.011(| 1077.409 6590¢ 252.064.
17.z 855.356. 76907 832.366! CsHs6014 19 855.356: 0.000 0.011:| 1015.481 70305 160.125-
825.345: 76907 802.356. CysHs4013 19 825.345  0.000: 0.0107| 985.471: 7100t 160.125
795.3353 78707 772.346( CuHs:012 19 795.335. -0.000: 0.010:| 955.460! 7100t 160.125:
17.5  707.339. 85007 684.349! CsgHs5:011 13 707.340. 0.0011 0.008: 827.432. 78507 120.093;
691.308( 84807 668.318 C3z/Hs011 14 691.308¢ 0.000¢ 0.008:| 811.400! 79207 120.093I
663.276! 86507 640.287 CzsHs011 14 663.277¢ 0.0007 0.0077| 783.370: 8060(C 120.093:
661.297! 8860z 638.308! CzsHis010 14 661.298. 0.000¢ 0.007¢| 781.390:! 80607 120.093I
633.266: 86507 610.277. CzH4010 14 633.267( 0.000¢ 0.007:| 753.359: 82207 120.093:
18.C  499.229( 101607 476.239 CyeH360s 9 499.230: 0.001: 0.004¢| 579.291! 94607 80.062¢
471.197. 10360: 448.208. C,4H3:05 9 471.198¢ 0.001f 0.004f| 635.281! 88607 164.084:
469.218¢ 10460 446.229! CysH30- 9 469.219° 0.000¢ 0.004f| 549.281. 95807 80.062!
441.187. 107607 418.198( CyH30O7 9 441.188: 0.001. 0.0041] 521.2501 98107 80.062°
441.187. 107607 418.198( CyH30O- 9 441.188: 0.001. 0.0041] 605.271: 91507 164.083!
18.5  499.229! 102007 476.240: CyeH360s 9 499.230: 0.0007 0.004¢| 579.291. 93607 80.061°
469.219: 103407 446.229( CysH3.0- 9 469.219° 0.000¢ 0.004f| 549.280: 97007 80.061°
453.187° 105707 430.198: CyyH307 10 453.188: 0.0007 0.004:] 533.249i 98007 80.062:
441.151¢ 107707 418.162: CyH»0g 10 441.15. 0.000¢ 0.0041| 521.213 9860: 80.062:
423.177. 109807 400.187! Cy3H2¢06 10 423.177¢ 0.0007 0.003¢| 503.239. 100107 80.062:
409.161! 111207 386.172: CyH206 10 409.162: 0.0007 0.0037| 489.223¢ 102407 80.062:
18.7 453.187° 106107 430.198! CyyH30O7 10 453.188: 0.0007 0.004:| 533.249: 96807 80.062:
423.177: 110907 400.187! Cy3H»¢0¢ 10 423.177¢ 0.0007 0.003¢| 503.239: 99807 80.062:
409.161! 112207 386.172: CyH20¢ 10 409.162: 0.0007 0.003¢| 489.223° 102607 80.062:
355.1141 119307 332.125: CigH>06 9 355.115. 0.000¢ 0.003(| 435.176¢ 106807 80.062:
325.104: 124507 302.114' Cy7H105 9 325.104¢ 0.000t 0.002¢| 405.166. 110507 80.062:

proposed
structurs

FigureV-12

FigureV-13
FigureV-14

FigureV-15
FigureV-16
FigureV-17
FigureV-18

FigureV-16
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V.2 Likely chemical structures corresponding to the fomd exact masses

The following structures were determined to the bésur knowledge, but are not necessarily correct

—0 OHHO 0

Chemical Formula: C44Hs5p042

Exact Mass: 772,3459 Chemical Formula: C44Hz5,012

Exact Mass: 772,3459

Figure V-12: Proposed chemical structures for m/z 95.3351 [M+Na] (1t = 17.2 min).

HO P
Chemical Formula: Ca7H46014 Chemical Formula: Ca7Hg014
Exact Mass: 668,3197 Exact Mass: 668,3197

Figure V-13: Proposed chemical structures for m/z $91.3089 [M+Na] (rt = 17.5 min).

HO o)
Chemical Formula: CagHagO 11 Chemical Formula: C35Hg40144 Chemical Formula: C35H440 14
Exact Mass: 640,2884 Exact Mass: 640,2884 Exact Mass: 640,2884

Figure V-14: Proposed chemical structures for m/z $63.2776 [M+Na] (1t = 17.5 min).
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Chemical Formula: C34H42019
Exact Mass: 610,2778

Chemical Formula: C34H42019

Exact Mass: 610,2778

g OO o
\ /

Chemical Formula: C34H45040
Exact Mass: 610,2778

Chemical Formula: C34H45040
Exact Mass: 610,2778

Figure V-15: Proposed chemical structures for m/z $33.2670 [M+Na] (1t = 17.5 min).

Exact Mass: 476,2410

Chemical Formula: CogH360g

Chemical Formula: CogHz0g
Exact Mass: 476,2410

Chemical Formula: Cy5H360g
Exact Mass: 476,2410

Chemical Formula: CygH360g
Exact Mass: 476,2410

Figure V-16: Proposed chemical structures for m/z 499.2302 [M+Na] (rt = 18 min).

Chemical Formula: Co4H320g
Exact Mass: 448,2097

Chemical Formula: Co4H320g
Exact Mass: 448,2097

Chemical Formula: Co4H320g
Exact Mass: 448,2097

Chemical Formula: Co4H320g
Exact Mass: 448,2097

Figure V-17: Proposed chemical structures for m/z 471.1989 [M+Na] (1t = 18 min).

Chemical Formula: CysH3407
Exact Mass: 446,2305

Chemical Formula: Co5H3407
Exact Mass: 446,2305

Chemical Formula: Co5H3407
Exact Mass: 446,2305

Chemical Formula: CpsH3407
Exact Mass: 446,2305

Figure V-18: Proposed chemical structures for m/z 469.2188 [M+Na] (1t = 18 min).
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