
1 

Supplementary Data 

Synthesis and characterization of polyethylene terephthalate (PET) precursors and 

potential degradation products: Toxicity study and application in discovery of 

novel PETases

Milica Djapovica, Dusan Milivojevicb, Tatjana Ilic-Tomicb, Marija Lješevićc, Efstratios 

Nikolaivitsd, Evangelos Topakasd, Veselin Maslaka*, Jasmina Nikodinovic-Runicb* 

a University of Belgrade, Faculty of Chemistry, Studentski trg 16, P.O. Box 51, Belgrade, 11158, 

Serbia 

b Institute of Molecular Genetics and Genetic Engineering, University of Belgrade, Vojvode Stepe 

444a, 11000 Belgrade, Serbia 

c University of Belgrade-Institute of Chemistry, Technology and Metallurgy, Njegoseva 12, 11000 

Belgrade

d Industrial Biotechnology & Biocatalysis Group, School of Chemical Engineering, National 

Technical University of Athens, Iroon Polytechniou 9, 15780, Athens, Greece



2 

Figure S1. Methodological approach in synthesis of 1-11: A) Pyridine, toluene, 60 oC, 5 h; B) 

pyridine, toluene, 120 oC, 4 h; C) Pyridine, CH2Cl2, r.t., 12 h; D) KOH, MeOH/toluene, 120 oC,

5 h; E) DCC/DMAP, CH2Cl2, r.t,. 4 h; F) H2, Pd/C, EtOAc, 45 psi, r.t., 3 h; G) 18, KOH,

toluene, 120 oC, 3.5 h; H) 7, DCC/DMAP, CH2Cl2, r.t., 20 h; I) H2 (balloon), Pd/C, 1,4-

dioxane, r.t., 4 h; J) 17, pyridine, CH2Cl2, r.t., 12 h; K) 20, DCC/DMAP, CH2Cl2, r.t., 24 h; L)

H2 (balloon), Pd/C, 1,4-dioxane, r.t., 6 h.



Figure S2. 1H NMR spectrum (500 MHz) of 5 recorded in CDCl3.13
C NMR spectrum (125 MHz) of 5 recorded in CDCl3. 
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Figure S3. 1H NMR spectrum (400 MHz) of 6 recorded in CDCl3.13
C NMR spectrum (100 MHz) of 6 recorded in CDCl3. 
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Figure S4. 1H NMR spectrum (400 MHz) of 15 recorded in DMSO-d6 and 13
C NMR spectrum (100 MHz) of 15 recorded in

DMSO-d6. 
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Figure S5. 1H NMR spectrum (400 MHz) of 16 recorded in CDCl3 and 13
C NMR spectrum (100 MHz) of 16 recorded in

CDCl3.
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Figure S6. 1H NMR spectrum (400 MHz) of 7 recorded in CDCl3 and 13
C NMR spectrum (100 MHz) of 7 recorded in CDCl3.
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Figure S7. 1H NMR spectrum (400 MHz) of 8 recorded in CDCl3 and 
13

C NMR spectrum (100 MHz) of 8 recorded in CDCl3.
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Figure S8. 1H NMR spectrum (400 MHz) of 19 recorded in CDCl3 and 13
C NMR spectrum (100 MHz) of 19 recorded in

CDCl3. 
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Figure S9. 1H NMR spectrum (400 MHz) of 20 recorded in CDCl3 and 13
C NMR spectrum (100 MHz) of 20 recorded in

CDCl3. 
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Figure S10. 1H NMR spectrum (400 MHz) of 21 recorded in CDCl3 and 
13

C NMR spectrum (100 MHz) of 21 recorded

in CDCl3. 
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Figure S11.1H NMR spectrum (400 MHz) of 9 recorded in CDCl3 and 
13

C NMR spectrum (100 MHz) of 9 recorded in CDCl3. 
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Figure S12. 1H NMR spectrum (400 MHz) of 10 recorded in CDCl3 and 13
C NMR spectrum (100 MHz) of 10 recorded in

CDCl3. 

13



Figure S13. 1H NMR spectrum (400 MHz) of 22 recorded in CDCl3 and 
13

C NMR spectrum (100 MHz) of 22 recorded in

CDCl3. 
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Figure S14. 1H NMR spectrum (400 MHz) of 11 recorded in CDCl3 and 13
C NMR spectrum (100 MHz) of 11 recorded in

CDCl3. 
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Figure S15. HPLC spectrum of standard compounds used for identification and quantification 

enzymatic hydrolysis products. Blue: TPA, red: MHET, green: BHET, turquoise: MTPA and 

brown: M(HET)1. 
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Table S1. Calculated effective concentrations causing 50% and 20% bioluminescence inhibition 

(EC50 and EC20 values) and the respective 95% confidence intervals obtained after 15 min of A. 

fischeri exposure to PET compounds 1-11 

PET compound EC50 (µg/mL) EC20 (µg/mL) 

>125

13.64 (9.05-18.23)

32.64 (28.99-36.29)

>125

13.10 (11.64-14.56)

<7.81

>125

>125

1 (EG) 

2 (TPA) 

3 (DMTP)
4 (BHET) 

5 (BEET) 

6 (EGDB) 

7 (M(HET)1) 

8 (M2(HET)1.5) 

9 (M(HET)2) 

>125

27.12 (22.87-31.37) 
133.11 (129-.2-137.02)

>125

43.06 (41.63-44.49)

<7.81

>125

>125

>125 80.64 (75.96-85.32)

10 (M2(HET)2.5) >125 >125

11 (M(HET)3) 8.95 (7.16-10.74) 2.25 (0.22-4.28)
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Table S2. Concentration of each product derived from the hydrolysis of model compounds 8 

(M2(HET)1.5), 9 (M(HET)2) and 10 (M2(HET)2.5) by HiC after 24 h at either 30 or 60 °C. 

Substrate TPA (μΜ) methyl TPA (μM) ΜΗΕΤ (μΜ) PET-J (μM) BHET (μΜ) 

8 (M2(HET)1.5) 

60 °C control 
16.30.5 14.50.4 7.20.4 0.00.0 0.00.0 

8 (M2(HET)1.5) 

60 °C 
31.44.0 26.10.1 8.40.2 0.00.0 0.00.0 

8 (M2(HET)1.5) 

30 °Ca 
4.10.6 278.630.0 32.91.9 0.00.0 0.00.0 

9 (M(HET)2) 

60 °C control 
259.91.4 190.60.8 194.61.2 8.00.1 9.70.2 

9 (M(HET)2) 

60 °C 
497.41.1 342.29.1 326.77.3 10.21.0 13.60.2 

9 (M(HET)2) 

30 °Ca 
41.73.8 2325.184.3 1691.198.8 86.511.5 192.57.9 

10 (M2(HET)2.5) 

60 °Ca 
traces traces 0.00.0 traces 0.00.0 

10 (M2(HET)2.5) 

30 °Ca 
0.00.0 0.00.0 traces traces 0.00.0 

a Corresponding control reactions showed no peaks 
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