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1.0. Mass balance for carvacrol oxidation reactions

By the data obtained in the oxidation of carvacrol in the control systems or the
catalyst/oxidation systems, the oxidation reactions lead to high conversion values with low
yields for the products.

Minority products (thymoquinone or other oxidation products) were formed
representing a small part of the initial substrate area. To carry out the mass balance, it was
considered that the polymerization and/or oligomerization reaction is taking place, forming
chemical species with high molar mass, here they are referred to as products not detectable
(PND) by gas chromatography. These species were quantified by comparing the

chromatographic peak areas of products to the consumed substrate:

Arnp = Ao - ZArp

Ao = Initial substrate area

>Arp = Sum of reaction product areas including minority products.



2.0. Time dependence of carvacrol conversion in the PhlO/Catl system in dimethyl
carbonate as solvent
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Figure S1. Follow-up of carvacrol oxidation by PhIO catalyzed by (Catl) in dimethyl carbonate.
Catl = 2.0 x 10® mol; PhlO = Carvacrol = 2.0 x 10° mol; 25 °C; magnetic stirring.



3.0. UV-Vis monitoring of carvacrol oxidation reaction by Cat2/PhlO system in
dichloromethane
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Figure S2. Evolution of the UV-Vis absorption spectrum of the carvacrol oxidation catalyzed by

Cat2 in the presence of PhlO and dichloromethane.



4.0. Mass spectrometry analysis of the Catl/Phl(OAc)2/BHT/Carvacrol system
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Figure S3. Mass spectrometry analysis of the (a) Catl (m/z = 667.34; [Mn""'(TPP)]") and (b)
Cat1/PhI(OAc)./BHT/Carvacrol system (m/z = 667.45 [Mn"'(TPP)]*; and m/z = 683.39
[MnY(O)PT").



5.0. Carvacrol oxidation reactions in the presence of mannitol and sodium azide (NaNs)

as radical scavengers?®

Table S1. Carvacrol oxidation reactions by Phl(OAc). and PhIO in the presence of mannitol

or NaNs as radical scavengers, in dichloromethane.

Carvacrol Carvacrol

Entry System conversion | Entry System conversion
(%0)° (%0)°
1 PhI(OAc)/Mannitol® 98 9 PhIO/Mannitol® 100
2 Phl(OAc)./Catl/Mannitol 100 10 PhlO/Catl/Mannitol 100
3 PhI(OACc)./Cat2/Mannitol 99 11 PhIO/Cat2/Mannitol 100
4 Phl(OAC)2/MnCly/Mannitol 99 12 Ph10/MnCl./Mannitol 100
5 Phl(OAC)2/NaNs* 100 13 Ph1O/NaNs° 100
6 Phl(OAc)./Catl/ NaNs 100 14 PhlO/Cat1/NaNs 100
7 Phl(OAc)./Cat2/ NaNs 100 15 PhlO/Cat2/NaNs 100
8 PhI(OAc)2/MnCl,/ NaN3 98 16 Ph1O/MnCl,/NaNs 100

2 Conditions: Catl or Cat2 or MnCl, = 2 x 10 mol, Ph1O or PhI(OAc), = Carvacrol = radical scavenger = 2 x
10 mol; 25 °C; magnetic stirring; 120 minutes.
® Substrate-based values.

¢ Reactions were carried out in the absence of the catalyst.



6.0. Table S2. Oxidation of carvacrol using non-porphyrin compounds as catalysts.

- c ©
o _
> = 7] 2 1%
e E c S — o S o °
S + - o - O — = x =) o
= = ey i) S.> QL : ) o c o = o
= S 7 P = = o > 5 S S
@ = > S - E o) £ £ i o= - 2
3 O g S 5 @ s F 5 g 2 &
L g & = = S E 5
@) S =
Fe(ll) KHSOs - Milos
a
1 phthalocyanine 0.005 (0.15) ACN 25 1 94 63.3 Non indicated (2000)[1]
Fe(l1) KHSOs - Milos
a,b -
2 phthalocyanine 0.005 (0.15) ACN 25 1 96 65.1 Non indicated (2001)[1]
Fe(ll) H20; - Milos
a -
3 phthalocyanine 0.005 (0.15) ACN 25 3 36 19.1 Non indicated (2000)[1]
Fe(l1) H-0, - Milos
a,b -
4 phthalocyanine 0.005 (0.15) ACN 25 3 39 23.6 Non indicated (2001)[1]
Keggin-type H20, d Benzoquinones as Santos
5 0.012 3 ACN ~ 82 4 ~35 <5 .
tungstoborates® (9.8) main products (2003)[2]
. Similar to Similar to - .
Keggin-type H.0O; d . - Similar to experiment Santos
6 2 0.012 3 ACN ~ 82 4  experiment  experiment
tungstoborates (9.8) 5 5 5 (2003)[2]
Thymoquinones,
H20, thymohydroquinone, Gunes
7 Cr(salpn)-NaY - 29 (29) ACN 60 5 14.2 13.0 and other (2006)[3]
benzoquinones
Thymoquinones,
H20, thymohydroquinone, Gunes
8 Cr(salpn)-NaY - 29 (87) ACN 60 5 23.5 17.6 and other (2006)[3]
benzoquinones
H.0, Thymoquinones, Gunes
9 Fe(salpn)-NaY - 29 (29) ACN 60 5 12.7 11.6 thymohydroguinone,  (2006)[3]




and other
benzoquinones

H20;

Thymoquinones,
thymohydroquinone,

Gulnes

10 Fe(salpn)-NaY - 29 (87) ACN 60 5 27.6 22.0 and other (2006)[3]
benzoquinones
Thymoquinones,
i i H.0, thymohydroquinone, Gunes
11 Zn(salpn)-NaY 29 (29) ACN 60 5 11.0 11.0 and other (2006)[3]
benzoquinones
Thymoquinones,
i i H.0, thymohydroquinone, Gunes
12 Zn(salpn)-NaY 29 (87) ACN 60 5 6.7 6.7 and other (2006)[3]
benzoquinones
Thymoquinones,
. ) i H-0: thymohydroquinone, Gunes
13 Ni(salpn)-NaY 29 (29) ACN 60 5 7.9 7.9 and other (2006)[3]
benzoquinones
Thymoquinones,
. ) i H20, thymohydroquinone, Gunes
14 Ni(salpn)-NaY 29 (87) ACN 60 5 5.9 5.9 and other (2006)[3]
benzoquinones
Thymoquinones,
. ) i H20, thymohydroquinone, Gunes
15 Bi(salpn)-NaY 29 (29) ACN 60 5 3.2 3.2 and other (2006)[3]
benzoquinones
Thymoquinones,
. i i H.0, thymohydroquinone, Gunes
16 Bi(salpn)-NaY 29 (87) ACN 60 5 4.9 4.9 and other (2006)[3]
benzoquinones
Poly(5-
Fe(lll) KHSOs Methanol:Water . isopropyl-2-methyl- Gunay
17 phthalocyanine 10 0.3 (1.2) (8:1viv) RT® 05 100 197 1,3-phenylene oxide)  (2016)[4]

(Polymer) and others




Poly(5-

Fe(ll) KHSOs Methanol:Water . isopropyl-2-methyl- Gunay
18 phthalocyanine 10 0.3 (0.9 (8:1viv) RT® 05 99.6 263 1,3-phenylene oxide)  (2016)[4]
(Polymer) and others
Poly(5-
Fe(ll) KHSOs Methanol:Water . isopropyl-2-methyl- Gunay
19 phthalocyanine 10 0.3 (0.6) (8:1viv) RT® 05 9.0 313 1,3-phenylene oxide)  (2016)[4]
(Polymer) and others
Poly(5-
Fe(ll) KHSOs Methanol:Water . isopropyl-2-methyl- Gunay
20 bhthalocyanine 10 0.3 (0.45) (8:1 VIV) RT® 05 943 243 1,3-phenylene oxide)  (2016)[4]
(Polymer) and others
Poly(5-
Fe(ll) KHSOs Methanol:Water . isopropyl-2-methyl- Gunay
2L bhthalocyanine 10 03 03 (8:1 VIV) RT® 05 820 121 1,3-phenylene oxide)  (2016)[4]
(Polymer) and others
Poly(5-
Fe(ll) KHSOs Methanol:Water . isopropyl-2-methyl- Gunay
22 bhthalocyanine 05 03 (06 (8:1 VIV) RT® 05 960 323 1,3-phenylene oxide)  (2016)[4]
(Polymer) and others
Poly(5-
Fe(ll) KHSOs Methanol:Water . isopropyl-2-methyl- Gunay
23 bhthalocyanine Lo 0 T (8:1 VIV) RT® 05 989 30 1,3-phenylene oxide)  (2016)[4]
(Polymer) and others
Poly(5-
Fe(ll) KHSOs Methanol:Water . isopropyl-2-methyl- Gunay
24 bhthalocyanine Lo 045 T (8:1 VIV) RT® 05 924 213 1,3-phenylene oxide)  (2016)[4]
(Polymer) and others
Poly(5-
Fe(ll) KHSOs Methanol:Water isopropyl-2-methyl- Gunay
25 bhthalocyanine 10 0.6 (06 (8:1vIv) RT® 05 600 105 1,3-phenylene oxide)  (2016)[4]

(Polymer) and others

a Carvacrol was oxidated in an oregano essential oil. ® Co-catalyst CH;COONH, added.

ot (TBA)4H2[Mn(H20)BW11039]-HzO,CZ (HDTMA)4H2[MH(H20)BW11039]'10H20. dReflux conditions. ¢ Room temperature (RT).



7.0. Carvacrol’s polymer characterization
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Figure S4. GPC chromatogram of the synthesized polymer. (a) Dichloromethane. (b) Ethyl acetate

(black line) and dimethyl carbonate (blue line).
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Figure S5. 'H NMR spectrum of carvacrol’s polymer in CDCls (400 MHz, TMS) at 25 °C. The

signals assigned with * are referent to the non-deuterated solvent and/or impurities of the solvent.
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Figure S6. **C NMR spectrum of carvacrol’s polymer in CDCl; (400 MHz, TMS) at 25 °C. The

signals assigned with * are referent to the non-deuterated solvent.
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Figure S7. DEPT-135 spectrum of carvacrol’s polymer in CDCl3 (400 MHz, TMS) at 25 °C. The

signals assigned with * are referent to the non-deuterated solvent.
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Figure S8. FTIR-ATR spectrum from carvacrol’s polymer.
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Table S3. Functional groups and vibration modes from polymer associated to bands by FTIR.

Wavenumber (cm-t) Vibration Mode Intensity
2964
2924 v C-H symmetric and asymmetric medium
2871
1602 weak
1573 v C=C (aromatic ring) weak
1487 strong
ggg 6 C-H (isopropyl methyl group) rr?gr(;)ir;?n
1173 strong
996 8 RoC=CHz> (1:2:5-substituion) medium
896 strong
863 & C-H bending strong
810 6 C-H out-of-plane (aromatic ring) weak
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Figure S9. TG curve from carvacrol’s polymer, under N, atmosphere at a heating rate of 10 °C min™,
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Figure S10. DSC curve (2" run) from carvacrol’s polymer.
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