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Table A1. Combustion results and standard (p = 0.1 MPa) massic energy of combustion, at T = 298.15 K, for ethyl (E)-cinnamate.1
	Experiment
	1
	2
	3
	4
	5
	6

	m (CO2, total) / g
	1.54900
	1.60695
	1.62828
	1.62768
	1.64845
	1.65463

	m (cpd) / g
	0.50866
	0.52927
	0.53518
	0.53821
	0.54504
	0.54241

	m (cpd corrected) / g
	0.50693
	0.52774
	0.53325
	0.53640
	0.54338
	0.54014

	m (fuse) / g
	0.00230
	0.00215
	0.00196
	0.00228
	0.00221
	0.00259

	m (Melinex) / g
	0.06693
	0.06708
	0.06991
	0.06565
	0.06639
	0.07271

	m (carbon) / g
	0
	0
	0
	0
	0.00010
	0

	Ti / K
	298.15023
	298.15028
	298.15384
	298.15100
	298.15058
	298.15078

	Tf / K
	299.35402
	299.39542
	299.41183
	299.40864
	299.42343
	299.42731

	Tad / K
	1.12755
	1.16934
	1.18505
	1.18496
	1.19972
	1.20319

	f / (J·K-1)
	17.00
	17.06
	17.08
	17.08
	17.10
	17.11

	m (H2O) / g
	0
	0
	0
	0
	0
	0

	U (IBP) / J
	18062.30
	18731.81
	18983.42
	18982.07
	19218.56
	19273.87

	U (carbon) / J
	0
	0
	0
	0
	3.30
	0

	U (Melinex) / J
	1532.88
	1536.31
	1601.19
	1503.41
	1520.55
	1665.15

	U (fuse) / J
	37.35
	34.92
	31.83
	37.03
	35.89
	42.06

	U (HNO3) / J
	3.02
	3.51
	3.19
	2.98
	3.21
	3.19

	U (ign) / J
	0.60
	0.62
	0.70
	0.61
	0.59
	0.88

	U / J
	10.43
	10.84
	11.02
	11.00
	11.15
	11.23

	  (corrected)/ (J·g-1)
	32506.70
	32489.92
	32510.44
	32490.03
	32483.82
	32495.72

	
	99.660
	99.709
	99.639
	99.664
	99.720
	99.582

	 = (32496.1±4.3)2 J·g-1


1The symbols presented have the following meaning: m(CO2, total), mass of carbon dioxide; m(cpd), mass of compound corrected for air buoyancy; m(cpd corrected), mass of compound considering the % CO2 recovery; m(fuse), mass of fuse (cotton); m(Melinex), mass of Melinex, corrected for water content; Ti, initial temperature; Tf, final temperature; Tad, corrected temperature rise; f, energy equivalent for the contents in the final state; m(H2O), deviation in mass of water added to the calorimeter from 3116.6 g; U(IBP), internal energy associated with the isothermal combustion reaction under actual bomb conditions; U(Melinex), energy of combustion of Melinex; U(fuse), energy of combustion of the fuse (cotton); U(HNO3), energy correction for nitric acid formation; U(ign), electric energy for ignition; U, standard state correction;  (corrected), standard (p = 0.1 MPa) massic energy of combustion for the compound, determined from the compound mass based on carbon dioxide recovery; 
- % CO2, percentage of recovered carbon dioxide.
2 The uncertainty corresponds to the estimated standard deviation of the mean for six experiments.

Table A2. Combustion results and standard (p = 0.1 MPa) massic energy of combustion, at T = 298.15 K, for ethyl hydrocinnamate.1
	Experiment
	1
	2
	3
	4
	5
	6

	m (CO2, total) / g
	1.57147
	1.62518
	1.51530
	1.62342
	1.56781
	1.55831

	m (cpd) / g
	0.52308
	0.54239
	0.50209
	0.54135
	0.52055
	0.51763

	m (cpd corrected) / g
	0.52246
	0.54175
	0.50144
	0.54114
	0.51973
	0.51683

	m (fuse) / g
	0.00225
	0.00229
	0.00235
	0.00206
	0.00217
	0.00199

	m (Melinex) / g
	0.06494
	0.06549
	0.06528
	0.06560
	0.06663
	0.06605

	Ti / K
	298.15054
	298.15084
	298.15074
	298.15111
	298.15143
	298.15082

	Tf / K
	299.39928
	299.43857
	299.35893
	299.43693
	299.40055
	299.38937

	Tad / K
	1.17558
	1.21662
	1.13312
	1.21439
	1.17311
	1.16522

	f / (J·K-1)
	17.49
	17.56
	17.43
	17.55
	17.49
	17.48

	m (H2O) / g
	0
	0
	0
	0
	0
	0

	U (IBP) / J
	18832.24
	19489.70
	18151.89
	19453.99
	18792.68
	18666.33

	U (Melinex) / J
	1487.19
	1499.76
	1494.96
	1502.27
	1526.03
	1512.78

	U (fuse) / J
	36.54
	37.19
	38.16
	33.45
	35.24
	32.32

	U (HNO3) / J
	2.27
	1.81
	1.69
	2.87
	2.86
	1.41

	U (ign) / J
	0.66
	0.75
	0.73
	0.72
	0.65
	0.59

	U / J
	10.06
	10.44
	9.67
	10.42
	10.05
	9.98

	  (corrected)/ (J·g-1)
	33105.27
	33115.83
	33119.44
	33087.52
	33129.70
	33105.35

	
	99.881
	99.881
	99.869
	99.962
	99.842
	99.846

	 = (33110.5 ± 5.9)2 J·g-1 c


1The symbols presented in this table have the same meaning as the symbols presented in the previous table.
2The uncertainty corresponds to the estimated standard deviation of the mean for six experiments.

Table A3. Calvet microcalorimetry results for the process of vaporization of ethyl (E)-cinnamate.1
	Experiment
	1
	2
	3
	4
	5
	6

	TCalvet / K
	345.59
	345.54
	345.51
	345.71
	345.58
	345.57

	m(sct) / mg
	22.0448
	22.2406
	21.4370
	22.5723
	22.9547
	19.6231

	m(rct) / mg
	22.1206
	22.2744
	21.5084
	22.6511
	22.9586
	19.6992

	m(cpd) / mg
	4.992
	5.993
	6.632
	5.720
	7.331
	4.454

	H(blank) / mJ
	32.196
	30.662
	32.441
	31.970
	29.199
	33.813

	H(total) / J
	2.289
	2.706
	2.986
	2.619
	3.329
	1.900

	H(corr) / J
	2.321
	2.737
	3.018
	2.651
	3.358
	1.934

	 (exp) / kJmol-1
	84.57
	83.05
	82.77
	84.29
	83.31
	78.96

	 (g) / kJ·mol-1
	10.423
	10.411
	10.404
	10.451
	10.421
	10.418

	(298.15 K) / kJ·mol-1
	74.15
	72.64
	72.37
	73.84
	72.89
	68.54

	 (298.15 K) = 72.4  2.52 kJ·mol-1


1The symbols used have the following meaning: TCalvet, temperature of the hot reaction vessel; m(sct) mass of the sample capillary tube; m(rct) mass of the reference capillary tube; m(cpd), mass of the compound; H(blank), blank heat capacity corrections for the glass capillary tubes; H(total), total enthalpy calculated from the area of the enthalpic peak obtained in the experiment; H(corr), enthalpy change corrected for the blank experiments;  (exp), enthalpy of vaporization from 298.15 K to temperature of the hot reaction vessel;  (g), enthalpy change in the gas-phase phase from 298.15 K to the temperature of the hot reaction vessel; (298.15 K), enthalpy of vaporization at 298.15 K of the compound.
[bookmark: _Ref430877565][bookmark: _Ref461109000]2The quoted uncertainty corresponds to the expanded uncertainty determined from the combined standard uncertainty (which include the contribution of calibration with undecane) and the coverage factor k = 2.10 (for an effective degrees of freedom of 18, calculated from Welch-Satterthwaite formula, and a 0.95 level of confidence) [[endnoteRef:1]]. [1: .	Taylor, B.N.; Kuyatt, C.E. Guidelines for evaluating and expressing the uncertainty of NIST measurement results. NIST Technical Note 1297, 1994 Edition.] 



Table A4. Calvet microcalorimetry results for the process of vaporization of ethyl hydrocinnamate.
	Experiment
	1
	2
	3
	4
	5
	6

	TCalvet / K
	376.12
	376.12
	375.97
	376.12
	376.28
	376.12

	m(sct) / mg
	18.6136
	18.6892
	20.1128
	20.6450
	20.7484
	20.5778

	m(rct) / mg
	18.6827
	18.7638
	20.1248
	20.6987
	20.7528
	20.5816

	m(cpd) / mg
	5.869
	4.125
	5.710
	5.569
	6.020
	5.358

	H(blank) / mJ
	41.305
	41.523
	36.517
	38.244
	35.458
	35.586

	H(total) / J
	2.696
	1.925
	2.661
	2.591
	2.829
	2.534

	H(corr) / J
	2.737
	1.967
	2.698
	2.629
	2.864
	2.570

	 (exp) / kJmol-1
	85.07
	86.96
	86.17
	86.11
	86.79
	87.47

	 (g) / kJ·mol-1
	18.572
	18.572
	18.532
	18.572
	18.614
	18.572

	(298.15 K) / kJ·mol-1
	66.50
	68.39
	67.64
	67.54
	68.18
	68.90

	 (298.15 K) = 67.9  1.7 2 kJ·mol-1 c


1The symbols presented in this table have the same meaning as the symbols presented in the previous table.
2The standard uncertainty corresponds to the expanded uncertainty determined from the combined standard uncertainty (which include the contribution of calibration with undecane) and the coverage factor k = 2.18 (for an effective degrees of freedom of 12, calculated from Welch-Satterthwaite formula, and a 0.95 level of confidence) [1].
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[bookmark: _Hlk170406317][bookmark: _Ref142578274]Table A5	Standard (p = 0.1 MPa) molar heat capacities in the gaseous phase for ethyl (E)-cinnamate (EEC) and ethyl hydrocinnamate (EHC), obtained from statistical thermodynamics using the vibrational frequencies calculated at the B3LYP/6-31G(d) level of theory (scaled by a factor of 0.960  0.022) [[endnoteRef:2]]. [2: .	NIST Computational Chemistry Comparison and Benchmark Database, NIST Standard Reference Database Number 101, Release 16a, August 2013, Editor: Russell D. Johnson III. https://cccbdb.nist.gov/vibscalex.asp. Accessed 5 july 2023.] 

	T / K
	 / JK-1mol-1

	
	EEC
	EHC

	200.00
	147.36
	152.26

	250.00
	176.19
	182.27

	298.15
	205.38
	213.11

	300.00
	206.51
	214.31

	350.00
	236.64
	246.51

	400.00
	265.29
	277.39

	450.00
	291.78
	306.10

	500.00
	315.87
	332.14

	550.00
	337.63
	348.32

	600.00
	357.24
	357.24



Polynomial functions for ethyl (E)-cinnamate (EEC) and ethyl hydrocinnamate (EHC) were derived from values obtained through statistical thermodynamics, using vibrational frequencies calculated at the B3LYP/6-31G(d) level of theory (scaled by a factor of 0.960 ± 0.022) [[endnoteRef:3]]. The resulting mathematical expressions are presented in equations A1 and A2. [3: .	NIST Computational Chemistry Comparison and Benchmark Database, NIST Standard Reference Database Number 101, Release 16a, August 2013, Editor: Russell D. Johnson III. https://cccbdb.nist.gov/vibscalex.asp. Accessed 5 july 2023.] 

	 (EEC, g) / (JK-1mol-1) = 7.61151  10-7 (T / K)3 + 5.92817  10-4 (T / K)2 +
+ 4.46294  10-1 (T / K) + 40.0497  (r2 = 0.9999)
	
(A1)

	 (EHC, g) / (JK-1mol-1) = 2.39876 10-6 (T / K)3 + 2.3005 10-3 (T / K)2 +
 8.03297  10-2 (T / K) + 95.8296  (r2 = 0.9999)
	
(A2)



Table A6. Absolute standard enthalpies, , and entropies, , obtained by G3(MP2)//B3LYP composite method for ethyl (E)-cinnamate (EEC) and the corresponding derived gas-phase standard molar enthalpies, , entropies, , and Gibbs energy of formation, , at T = 298.15 K, and the conformational composition, i.1
	Conformations of EEC 2
	
	 3
/a.u.
	 
/ kJmol-1
	 
/ JK-1mol-1
	 
/ JK-1mol-1
	 
/ kJmol-1
	

	[image: ]
(1)
	[image: ]
(2)
	(1)
	575.934651
	249.5
	475.09
	577.3
	77.4
	0.388

	
	
	(2)
	575.933751
	247.1
	476.84
	575.5
	75.6
	0.184

	[image: ]
(3)
	[image: ]
(4)
	(3)
	575.934202
	248.3
	470.78
	581.6
	74.9
	0.144

	
	
	(4)
	575.934201
	248.3
	470.78
	581.6
	74.9
	0.144

	[image: ]
(5)
	[image: ]
(6)
	(5)
	575.933273
	245.9
	473.05
	579.3
	73.2
	0.070

	
	
	(6)
	575.933273
	245.9
	473.05
	579.3
	73.2
	0.070


[bookmark: _Ref46088078][bookmark: _Ref46088095]1The thermodynamic quantities were obtained as follows:: the derived gas-phase standard molar enthalpies of formation, , were estimated from the reactions presented in the manuscript; the absolute standard entropies, , were obtained from B3LYP/6-31G(d) method for a frequency factor scale of 1.0029 [[endnoteRef:4]]; the gas-phase standard molar entropies of formation were calculated from , considering the standard absolute entropy elements values, at 298.15 K,  = 130.680 JK-1mol-1,  = 5.740 JK-1mol-1,  and  = 205.147 JK-1mol-1 taken from ref. [[endnoteRef:5]]; the gas-phase standard molar Gibbs energy of formation were calculated from ; the conformational composition, , for each conformer was calculated assuming a Boltzmann distribution of the n possible equilibrium structures, /. [4: .	Merrick, P.; Moran, D.; Radom, L. An evaluation of harmonic vibrational frequency scale factor. J. Phys. Chem. A 2007, 111, 11683-11700.]  [5: .	Chase Jr. M.W., NIST-Janaf Thermochemical Tables. J Phys Chem Ref Data (1998) Monograph 9 (part I and II), 1-1951. Available online: https://janaf.nist.gov/ Accessed on 01 may 2021).] 

2Spheres color code: grey. C; red. O; white. H.
3 1 a. u. (Hartree) corresponds to 2625.50 kJmol-1.


Table A7. Absolute standard enthalpies, , and entropies, , obtained by G3(MP2)//B3LYP composite method for ethyl hydrocinnamate (EHC) and the corresponding derived gas-phase standard molar enthalpies, , entropies, , and Gibbs energy of formation, , at T = 298.15 K, and the conformational composition, i.1
	Conformations of EHC 2
	
	 3
/a.u.
	 
/ kJmol-1
	 
/ JK-1mol-1
	 
/ JK-1mol-1
	 
/ kJmol-1
	

	[image: ]
(1)
	[image: ]
(2)
	(1)
	577.139975
	353.9
	500.20
	682.8
	150.3
	0,224

	
	
	(2)
	577.139975
	353.9
	500.20
	682.8
	150.3
	0,224

	[image: ]
(3)
	[image: ]
(4)
	(3)
	577.139572
	352.8
	497.73
	685.3
	148.5
	0,109

	
	
	(4)
	577.139571
	352.8
	497.75
	685.3
	148.5
	0,109

	[image: ]
(5)
	[image: ]
(6)
	(5)
	577.140844
	356.2
	487.32
	695.7
	148.7
	0,119

	
	
	(6)
	577.140709
	355.8
	483.08
	700.0
	147.1
	0,062

	[image: ]
(7)
	[image: ](8)
	(7)
	577.140387
	355.0
	483.06
	700.0
	146.3
	0,044

	
	
	(8)
	577.139751
	353.3
	487.67
	695.4
	146.0
	0,039

	[image: ]
(9)
	[image: ]
(10)
	(9)
	577.138320
	349.5
	495.89
	687.2
	144.7
	0,023

	
	
	(10)
	577.139568
	352.8
	487.18
	695.9
	145.3
	0,030

	[image: ]
(11)
	(11)
	577,139250
	352.0
	485.00
	698.0
	143.9
	0.017


1Details on how the thermodynamic quantities were obtained can be found in the previous table;
 2Spheres color code: grey. C; red. O; white. H. 3 1 a. u. (Hartree) corresponds to 2625.50 kJmol-1.

Table A8. G3(MP2)//B3LYP enthalpies with corresponding gas-phase standard (pº = 0.1 MPa) molar enthalpies of formation at T = 298.15 K for the molecular species.
	Atom
	Formula
	 / a. u. (i)1.2
	 /kJmol-1

	Benzene
	C6H6
	231.835164
	[bookmark: _Ref142565310]82.6  0.7 [[endnoteRef:6]] [6: .	Pedley, J.B. Thermochemical Data and Structures of Organic Compounds Thermodynamics, Research Center, College Station, Texas, 1994.] 


	Butyl Acetate
	C6H12O2
	385.715515 (0.39)
385.715140 (0.17)
385.715097 (0.11)
385.715001 (0.09)
385.714103 (0.05)
385.714777 (0.05)
385.714395 (0.05)
385.713873 (0.02)
385.713831 (0.02)
385.713265 (0.02)
385.713263 (0.02)
	485,3  0,7 [8]

	Ethane

	C2H6
	79.651016
	83.8  0.3 [8]

	Ethyl acetate


	C4H8O2
	307.245657 (0.71)
307.245239 (0.29)
	443.6  0.5 [8]

	ethyl (E)-but-2-enoate
	C6H12O2
	385.715742
	485.0  1.0 [8]

	ethyl pentanoate
	C7H14O2
	424.950753
	505.9  2.5 [8]

	Ethyl propanoate
	C5H10O2
	346.480936
	463.4  0.7 [8]

	Methane
	CH6
	40.420547
	74.4  0.4 [8]


	Methyl acetate

	C3H6O2
	268.006106
	413.3  0.7 [8]

	Propyl acetate
	C5H10O2
	346.480526 (0.39)
346.480253 (0.31)
346.480105 (0.16)
346.480093 (0.14)
	464.8 [[endnoteRef:7]] [7: .	Albahri, T.A.; Aljasmi, A.F. SGC method for predicting the standard enthalpy of formation of pure compounds from their molecular structures. Thermochim. Acta 2013, 415, 46-60.] 


	Styrene
	C8H8
	309.099747
	148.0  1.4 [8]

	Toluene
	C7H8
	271.074388

	50.5  0.5 [8]


1 i corresponds to the conformer composition.
2 1 a. u. (Hartree) corresponds to 2625.50 kJmol-1.
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