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General aspects of quantum-chemical calculations 
[bookmark: _Hlk169869167][bookmark: _Hlk170153154]The conformational analysis was performed with a computer code called CREST (conformer-rotamer ensemble sampling tool). The software package uses a metadynamics simulation-based screening procedure that is used to generate molecular conformations in the gas phase. A history-dependent bias potential is applied, where the collective variables for the metadynamics are the previous structures on the potential energy surface, expressed as the root-mean-square deviation of the atoms between them, which are calculated according to the quaternion algorithm. Conformations are generated at the GFNn-xTB level in the iMTD-GC workflow. More details are provided in the Ref. [1]. The obtained structures were optimised with the B3LYP/6-31g(d,p) method [2]. It turned out that the energetics of the conformers were quite close to each other within a few kJ·mol-1. The most stable conformers for the aromatic compounds and their perhydrogenated products are shown in Fig. S1.
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	methoxy-cyclohexane [931-56-6]
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	dicyclohexyl ether [4645-15-2]
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	octahydro-benzofuran [13054-97-2]
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	octahydro-isobenzofuran [4743-54-8]
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	hexahydro-2-coumaranone [6051-03-2]
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	hexahydro-3-coumaronone [1206676-08-5]
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	octahydro-benzofuran-2-ol [36871-99-5]
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	octahydro-benzofuran-3-ol [99769-38-7]

	[image: ]
	[image: ]

	octahydro-isobenzofuran-1-ol [59901-42-7]
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Fig. S1. Structures of the most stable conformers of aromatic ethers, lactones and their hydrogenated products.

[bookmark: _Hlk169868902]The Gaussian 16 series software [3] was used for QC calculations. The total H298-enthalpies and of the most stable conformers were calculated using the G3MP2 method [4]. The G3MP2 method was chosen as the optimal approach combining high accuracy of energy calculation with reasonable computational cost. This method has been systematically used in our laboratory for calculations of C-, H-, O-containing molecules, and in our experience G3MP2 provides the theoretical enthalpies of formation in very good agreement with the reliable experimental values. The H298-values were finally converted to the theoretical (g, 298.15 K)QC values and discussed. The well-established assumption “rigid rotator-harmonic oscillator” was used for the quantum-chemical calculations. The (g, 298.15 K)QC values were calculated according to (Eq. 4) using H298 and G298 from the output file. The general details of the calculation procedure have been published elsewhere [5].

Table S1. Results of quantum-chemical calculations with G3MP2 method for aromatic ethers and lactones and their hydrogenated products (at T = 298.15 K, p° = 0.1 MPa, all data are in kJ·mol-1).

	CAS
	Compound
	(g)ATa
	(g)exp b
	(g)G3MP2 c
	d

	271-89-6
	2,3-benzofuran
	6.2
	13.9±0.7 [Table 2]
	17.2
	-3.3

	496-16-2
	2,3-dihydrobenzofuran
	-57.5
	-46.7±0.9 [Table 2]
	-47.1
	0.4

	270-75-7
	isobenzofuran
	67.8
	
	79.3
	

	496-14-0
	1,3-dihydro-isobenzofuran
	-36.9
	-30.6±1.2 [Table 2]
	-26.3
	-4.3

	132-64-9
	dibenzofuran
	38.8
	52.9±0.7 [Table 2]
	50.1
	2.8

	553-86-6
	2-coumaranone
	-231.5
	-210.8±4.0 [Table 2]
	-222.7
	11.9

	7169-34-8
	3-coumaranone
	-175.6
	-168.8±2.4 [Table 2]
	-166.3
	-2.5

	87-41-2
	phthalide
	-232.9
	-220.6±2.8 [Table 2]
	-224.1
	3.5

	6351-10-6
	1-indanol
	-111.3
	-107.7±2.1 [6]
	-101.4
	-6.3

	4254-29-9
	2-indanol
	-114.9
	-109.5±2.8 [6]
	-105.0
	-4.5

	606-23-5
	1,3-indandione
	-174.9
	-165.0±2.6 [7]
	-165.6
	0.6

	5111-70-6
	5-methoxy-1-indanone
	-230.1
	-215.6±4.1 [6]
	-221.3
	5.7

	
	
	
	
	
	

	493-05-0
	isochromane
	-78.2
	-63.1±1.1 [8]
	-68.0
	4.9

	2216-69-5
	1-methoxynaphthalene
	-19.0
	-6.7±1.8 [9]
	-8.3
	1.6

	93-04-9
	2-methoxynaphthalene
	-20.3
	-6.5±1.4 [9]
	-9.6
	3.1

	529-34-0
	1-tetralone
	-102.8
	-95.3±0.8 [10]
	-92.8
	-2.5

	530-93-8
	2-tetralone
	-91.5
	-82.0±1.5 [10]
	-81.4
	-0.6

	493-08-3
	dihydrobenzopyran
	-96.2
	-82.4±1.2 [8]
	-86.2
	3.8

	91-64-5
	coumarin
	-178.0
	-163.4±3.3 [11]
	-168.7
	5.3

	491-38-3
	chromone
	-138.1
	-126.1±2.4 [12]
	-128.5
	2.4

	491-37-2
	chromanone
	-213.3
	-204.5±2.3 [12]
	-204.3
	-0.2

	4385-35-7
	3-isochromanone
	-247.6
	-236.4±2.3 [12]
	-239.0
	2.6

	119-84-6
	dihydrocoumarin
	-259.8
	-247.9±2.3 [13]
	-251.3
	3.4

	21720-89-8
	1-methoxydecalin
	-333.6
	-328.7±3.5 [9]
	-325.7
	-3.0

	55473-38-6
	2-methoxydecalin
	-334.6
	-329.5±3.5 [9]
	-326.7
	-2.8

	
	
	
	
	10.9
	

	101-84-8
	diphenyl ether
	38.6
	50.9± 1.2 [14]
	49.9
	1.0

	946-80-5
	phenyl benzyl ether
	20.7
	30.6±3.1 [15]
	31.8
	-1.2

	118161-77-6
	cyclohexylmethoxy-cyclohexane
	-377.0
	-372.0±4.1 [15]
	-369.5
	-2.5

	103-50-4
	dibenzyl ether
	15.0
	28.5±3.0 [15]
	26.0
	2.5

	14315-63-0
	dicyclohexylmethyl ether
	-391.5
	-386.5±4.1 [15]
	-384.2
	-2.3

	6072-57-7
	3-Methyl-1-indanone
	-97.8
	-92.9±3.5 [16]
	-87.8
	-5.1

	13336-31-7
	4-Methoxy-1-indanone
	-225.1
	-217.6±3.4 [16]
	-216.2
	-1.4

	13623-25-1
	6-Methoxy-1-indanone
	-224.1
	-216.0±3.4 [17]
	-215.2
	-0.8

	6093-68-1
	6-Hydroxycoumarin
	-347.1
	-339.8±3.4 [18]
	-339.4
	-0.4

	
	
	
	
	
	

	[13054-97-2]
	octahydro-benzofuran
	-243.0
	
	-234.3
	

	[4743-54-8]
	octahydro-isobenzofuran
	-233.8
	
	-225.0
	

	13054-98-3
	perhydro-benzofuran
	-304.8
	
	-296.7
	

	
	
	
	
	
	

	[6051-03-2]
	hexahydro-2-coumaranone
	-429.5
	
	-422.5
	

	[1206676-08-5]
	hexahydro-3-coumaronone
	-346.0
	
	-338.2
	

	[2611-01-0]
	hexahydro-phthalide
	-418.7
	
	-411.6
	

	
	
	
	
	
	

	[36871-99-5]
	octahydro-benzofuran-2-ol
	-444.6
	
	-437.7
	

	[99769-38-7]
	octahydro-benzofuran-3-ol
	-403.2
	
	-396.0
	

	[59901-42-7]
	octahydro-isobenzofuran-1-ol
	-431.4
	
	-424.4
	


a Calculated by G3MP2 and atomization reaction with the expanded uncertainties of ±4.1 kJ·mol-1 [4].
b The experimental data as compiled from the original literature (see references inside this table)  and evaluated in Table 2 using the on-line data base [19]. Uncertainties in this table are expressed as two times the standard deviation. 
c Calculated according to equation:
(g)G3MP2 / kJ·mol-1 = (g)AT×1.0091 + 10.9 with R² = 0,9993, 
derived from the correlations of the results given in columns 3 and 4 of this table.
d Difference between column 4 and column 5.

Table S2. Results of quantum-chemical calculations with G3MP2/B3LYP method by Notario et al. [20] for aromatic ethers (at T = 298.15 K, p° = 0.1 MPa, all data are in kJ·mol-1)

	CAS
	Compound
	(g)ATb
	(g)exp b
	(g)QC b
	

	132-64-9
	dibenzofuran
	36.4
	52.9±0.7
	48.9
	4.0

	496-16-2
	2,3-dihydro-dibenzofuran
	-59.0
	-46.7±0.9
	-45.5
	-1.2

	496-14-0
	1,3-dihydro-isobenzofuran
	-39.3
	-30.6±1.2
	-26.0
	-4.6

	271-89-6
	2,3-benzofuran
	3.8
	13.9±0.7
	16.6
	-2.7

	493-08-3
	chroman
	-97.1
	-82.4±1.2
	-83.2
	0.8

	493-05-0
	isochroman
	-80.8
	-63.2±1.1
	-67.1
	3.9


a Calculated by G3MP2/B3LYP and atomization reaction with the expanded uncertainties of ±4.1 kJ·mol-1 [4].
b The experimental data from Table 2. Uncertainties in this table are expressed as two times the standard deviation. 
c Calculated according to equation:
(g)G3MP2/B3LYP / kJ·mol-1 = (g)AT×0.9901 + 19.9 with R² = 0,9953, 
derived from the correlation of the results given in columns 2 and 5 in ref. [20].
d Difference between column 4 and column 5.
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Fig. S2. Well balanced reaction used in ref. [21] for calculations of standard molar enthalpies of formation, (g), from the G3MP2 and G3MP2/B3LYP methods.


Estimation of fusion enthalpies according to the Walden´s Rule 

In 1908 Paul Walden found that the ratio according to Eq. (S12) can be considered as a constant (Walden´s Constant) [22] and [23]:
[bookmark: _Hlk141373867] 	WC =  =  = 56.5 J·K-1·mol-1	(S1)
This observation was supported by experimental results from 35 compounds (mostly substituted benzenes like nitrobenzene, aniline, dimethylaniline, diphenylmethane, diphenylamine, acetophenone, para-propenylanisole, but also aliphatic esters, anhydrides, etc.). The prerequisite for this constancy is that the compounds did not associate in the liquid state. Eq. (S1) is known as Walden's rule for thermochemistry [23]. 
From a practical point of view and based on our experience, Eq. S1 can be easily adapted for calculations within a range of similarly shaped molecules. We have already observed similarity of Walden´s Constants for R-acetanilides with R = alkyl, F, Cl, Br, NO2, NH2, OH, OCH3 [24] and for the for R-substituted benzamides [24] and. [25]. We have found that for these series the WC for each series deviates from the “classic” value 56.5 J·K-1·mol-1 by about ± 10 J·K-1·mol-1. Such a “modified” Walden's Constant helps not only in evaluating the consistency of the experimental fusion data within a set of similarly structured compounds, but also the Walden's rule serves as a valuable tool for estimating missing fusion enthalpies of interesting compounds, provided that their fusion temperatures are available. Moreover, the “modified” Walden's Rule often helps to evaluate available phase transition data. 

Table S3
[bookmark: _Hlk145353299]Enthalpies of fusion (), vaporization () and sublimation () of aromatic ethers and auxiliary compounds at melting points (Tfus) and 298 K (in kJmol-1)a
	
	Tfus
	(Tfus) b
	(298 K)c
	(298 K)
	(298 K) d

	Compound
	K
	kJ·mol-1
	kJ·mol-1
	kJ·mol-1
	kJ·mol-1

	dibenzofuran [132-64-9]
	356
	18.6±0.2 [26]
	15.8±0.8
	82.0±0.3 [27]
	66.2±0.9

	2-coumaranone [553-86-6]
	326
	18.4±1.0
	16.8±1.1
	78.7±1.7 [21]
	61.9±2.0

	phthalide [87-41-2]
	350
	19.8±1.0
	16.9±1.2
	88.4±4.4 [28]
	71.5±4.6

	3-coumaranone [7169-34-8]
	376
	21.2±1.0
	18.0±1.6
	85.8±1.7  [21]
	67.8±2.3

	2-indanone [615-13-4]
	330
	16.9±0.2 [7]
	15.6±0.5
	78.3±2.3 [7]
	62.7±2.4


a Uncertainties are presented as expanded uncertainties (0.95 level of confidence with k=2).
b Calculated using Eq. (S1) with the WC = 56.5 J·K-1·mol-1.
c The  at Tfus were adjusted to 298.15 K using equation: 
(298.15 K)/(J·mol-1) = (Tfus/K) – (-)×[(Tfus/K) – 298.15 K],
where  and  were taken from Table S2-2. Uncertainties were estimated with 30 % of the total adjustment [29].
d Difference of columns 5 and 4 in this table.

Table S4
The vapour pressures p, and standard vaporisation enthalpies and entropies obtained by the approximation of boiling points at different pressures available in the literature [30–32]
	T/a
K
	p/
Pa
	/a
kJmol-1
	/
JK-1mol-1


2,3-dihydro-benzofuran [496-16-2]
(298.15 K) = (53.21.3) kJ.mol-1
(298.15 K) = (119.23.0) JK-1mol-1
(298.15 K) = (17.70.3) kJ.mol-1
 ; pref = 1 Pa
	341
	1067
	50.9
	111.7

	343
	1067
	50.8
	110.2

	345
	1600
	50.6
	112.4

	346
	1600
	50.6
	111.8

	347
	1733
	50.5
	111.9

	348
	1867
	50.5
	112.0

	348
	2000
	50.5
	112.5

	348
	1733
	50.5
	111.4

	349
	1867
	50.4
	111.4

	350
	1867
	50.4
	110.8

	351
	1600
	50.3
	109.0

	351
	1867
	50.3
	110.3

	352
	2266
	50.3
	111.3

	355
	2533
	50.1
	110.6

	356
	2533
	50.1
	110.0

	357
	2266
	50.0
	108.6

	358
	2133
	49.9
	107.5

	359
	2133
	49.9
	107.0

	361
	2400
	49.8
	106.9

	363
	2400
	49.7
	105.8

	369
	5066
	49.3
	108.9

	377
	6666
	48.9
	107.2

	429
	33331
	46.1
	98.3

	431
	33331
	46.0
	97.5

	460
	101325
	44.4
	96.6

	461
	101325
	44.3
	96.3

	462
	101325
	44.3
	95.9

	463
	101325
	44.2
	95.6

	465
	99325
	44.1
	94.9


phthalan (isobenzofuran) [496-14-0]
(298.15 K) = (53.11.5) kJ.mol-1
(298.15 K) = (118.43.7) JK-1mol-1
(298.15 K) = (17.80.3) kJ.mol-1
 ; pref = 1 Pa
	318
	267
	52.0
	114.3

	329
	667
	51.4
	114.6

	348
	1333
	50.4
	108.8

	351
	2133
	50.2
	111.0

	355
	2400
	50.0
	109.8

	356
	2400
	49.9
	109.3

	357
	2666
	49.9
	109.6

	358
	2666
	49.8
	109.0

	361
	2666
	49.7
	107.4

	378
	5333
	48.7
	104.6

	379
	4800
	48.7
	103.2

	379
	4800
	48.7
	103.2

	464
	98658
	44.0
	94.8

	465
	101325
	44.0
	94.7

	465
	101325
	44.0
	94.7


octahydro-benzofuran [13054-97-2]
(298.15 K) = (48.81.9) kJ.mol-1
(298.15 K) = (113.12.6) JK-1mol-1
(298.15 K) = (15.00.2) kJ.mol-1
 ; pref = 1 Pa
	337
	2000
	46.9
	106.6

	339
	2666
	46.8
	107.9

	339
	2000
	46.8
	105.5

	341
	2666
	46.7
	106.8

	345
	3333
	46.5
	106.5

	345
	3333
	46.5
	106.5

	443
	99992
	41.8
	94.4

	445
	99992
	41.7
	93.7

	446
	101325
	41.7
	93.5


octahydro-isobenzofuran [4743-54-8]
(298.15 K) = (48.11.2) kJ.mol-1
(298.15 K) = (110.71.4) JK-1mol-1
(298.15 K) = (15.10.2) kJ.mol-1
 ; pref = 1 Pa
	324
	1067
	46.9
	106.9

	325
	1200
	46.8
	107.5

	328
	1333
	46.7
	106.4

	335
	2000
	46.3
	105.8

	335
	2000
	46.3
	105.8

	337
	2266
	46.2
	105.7

	337
	2400
	46.2
	106.2

	337
	2000
	46.2
	104.7

	338
	2000
	46.2
	104.1

	340
	2266
	46.1
	104.1

	341
	2266
	46.1
	103.8

	343
	2800
	46.0
	104.5

	343
	2266
	45.9
	102.5

	343
	2400
	45.9
	102.9

	343
	2666
	45.9
	103.8

	347
	3466
	45.7
	103.9

	348
	3333
	45.7
	103.0

	349
	3333
	45.7
	102.5

	353
	3733
	45.5
	101.4

	353
	4133
	45.5
	102.3

	368
	7506
	44.7
	100.1

	443
	97325
	41.1
	92.6

	446
	100125
	41.0
	92.1

	446
	100125
	41.0
	91.9

	447
	100125
	40.9
	91.6

	448
	97325
	40.9
	91.1

	448
	100125
	40.9
	91.3

	451
	101325
	40.8
	90.5

	452
	98658
	40.7
	90.0

	453
	101325
	40.7
	90.0


2-coumaranone [553-86-6]
(298.15 K) = (65.32.4) kJ.mol-1
(298.15 K) = (132.43.0) JK-1mol-1
(298.15 K) = (25.60.2) kJ.mol-1
 ; pref = 1 Pa
	384
	1067
	60.5
	119.9

	387
	1067
	60.4
	118.3

	397
	1600
	59.9
	116.4

	403
	2666
	59.5
	117.6

	405
	2400
	59.4
	115.7

	407
	2400
	59.3
	114.8

	419
	5600
	58.7
	116.1

	423
	5333
	58.5
	113.9

	512
	101325
	53.8
	105.2

	517
	101325
	53.5
	103.7

	518
	101325
	53.5
	103.4

	519
	96792
	53.4
	102.7

	520
	101325
	53.4
	102.8

	521
	101325
	53.3
	102.5




3-coumaranone [7169-34-8]
(298.15 K) = (68.82.3) kJ.mol-1
(298.15 K) = (132.25.1) JK-1mol-1
(298.15 K) = (29.40.2) kJ.mol-1
 ; pref = 1 Pa
	425
	15
	2000
	63.0
	115.6

	425
	17
	2266
	63.0
	116.7

	427
	17
	2266
	62.9
	115.7

	427
	15
	2000
	62.9
	114.7

	551
	760
	101325
	57.1
	103.8


phthalide [87-41-2]
(298.15 K) = (76.32.5) kJ.mol-1
(298.15 K) = (144.52.6) JK-1mol-1
(298.15 K) = (33.30.5) kJ.mol-1
 ; pref = 1 Pa
	346
	10
	73.8
	136.6

	561
	97325
	62.4
	111.0

	563
	101325
	62.3
	110.8


H6-2-coumaranone [6051-03-2]
(298.15 K) = (64.32.3) kJ.mol-1
(298.15 K) = (127.65.6) JK-1mol-1
(298.15 K) = (26.20.3) kJ.mol-1
 ; pref = 1 Pa
	377
	400
	59.8
	112.8

	378
	467
	59.8
	113.5

	383
	667
	59.5
	113.7

	383
	667
	59.5
	113.7

	385
	800
	59.4
	114.1

	385
	800
	59.4
	114.1

	393
	1200
	58.9
	113.2

	402
	1733
	58.4
	111.6

	403
	1733
	58.4
	111.1

	404
	1600
	58.3
	110.0

	408
	2400
	58.1
	111.4

	410
	2000
	58.0
	108.9

	411
	2133
	57.9
	109.0

	411
	2000
	57.9
	108.4

	412
	2000
	57.9
	107.9

	413
	2133
	57.8
	108.0

	413
	3333
	57.8
	111.7

	413
	3333
	57.8
	111.7

	418
	3333
	57.5
	109.4

	418
	2666
	57.5
	107.5

	418
	3333
	57.5
	109.4

	421
	2666
	57.4
	106.1

	425
	3733
	57.1
	107.1

	426
	3733
	57.1
	106.7

	537
	101991
	50.9
	95.0




H6-3-coumaranone [1206676-08-5]
(298.15 K) = (65.22.3) kJ.mol-1
(298.15 K) = (119.82.4) JK-1mol-1
(298.15 K) = (29.50.2) kJ.mol-1
 ; pref = 1 Pa
	336
	13
	62.5
	111.8

	338
	13
	62.4
	110.3

	626
	101325
	41.8
	66.9


H6-phthalide [2611-01-0]
(298.15 K) = (77.61.3) kJ.mol-1
(298.15 K) = (162.52.9) JK-1mol-1
(298.15 K) = (29.20.3) kJ.mol-1
 ; pref = 1 Pa
	347
	67
	74.9
	155.0

	347
	53
	74.9
	153.1

	353
	93
	74.5
	153.2

	353
	107
	74.5
	154.3

	355
	93
	74.4
	151.7

	359
	120
	74.2
	150.8

	360
	120
	74.2
	150.1

	361
	160
	74.1
	151.7

	363
	160
	74.0
	150.3

	363
	200
	74.0
	152.1

	366
	200
	73.8
	150.0

	394
	1067
	72.2
	145.6

	395
	1200
	72.2
	146.0

	395
	1333
	72.2
	146.9

	396
	1600
	72.2
	148.1

	396
	1733
	72.1
	148.4

	398
	1733
	72.0
	147.2

	404
	2400
	71.7
	146.4

	404
	2400
	71.7
	146.4

	405
	2400
	71.6
	145.8

	405
	2400
	71.6
	145.8

	406
	2666
	71.6
	146.1

	407
	2666
	71.5
	145.6

	411
	3333
	71.3
	145.2

	433
	7999
	70.1
	140.8

	438
	9333
	69.8
	139.6

	503
	101325
	66.1
	131.6


octahydro-benzofuran-3-ol [99769-38-7]
(298.15 K) = (73.21.6) kJ.mol-1
(298.15 K) = (151.95.5) JK-1mol-1
(298.15 K) = (27.90.2) kJ.mol-1
 ; pref = 1 Pa
	354
	133
	69.1
	140.0

	357
	133
	68.8
	137.8

	513
	101325
	57.3
	111.8


2-hydroxy-tetrahydrofuran [5371-52-8]
(298.15 K) = (50.62.5) kJ.mol-1
(298.15 K) = (118.07.7) JK-1mol-1
(298.15 K) = (15.40.4) kJ.mol-1
 ; pref = 1 Pa
	324
	51
	
	8
	1067
	82
	49,2
	114,0

	333
	60
	
	13
	1733
	124
	48,7
	112,4

	335
	62
	
	17
	2266
	479
	48,6
	113,5

	336
	63
	
	15
	2000
	118
	48,5
	111,8

	338
	65
	
	15
	2000
	-86
	48,4
	110,6

	338
	65
	
	20
	2666
	581
	48,4
	113,0

	338
	65
	
	13
	1733
	-352
	48,4
	109,4

	340
	67
	
	14
	1867
	-384
	48,3
	109,2

	341
	68
	
	20
	2666
	241
	48,2
	111,3

	357
	84
	
	40
	5333
	170
	47,3
	108,2

	358
	85
	
	40
	5333
	-65
	47,3
	107,6

	361
	88
	
	35
	4666
	-1491
	47,1
	105,0

	362
	89
	
	35
	4666
	-1764
	47,0
	104,5

	437
	164
	
	760
	101325
	18272
	42,8
	98,2


±3-hydroxy-tetrahydrofuran [453-20-3]
(298.15 K) = (56.91.4) kJ.mol-1
(298.15 K) = (128.63.6) JK-1mol-1
(298.15 K) = (18.50.3) kJ.mol-1
 ; pref = 1 Pa
	319
	267
	55.7
	125.4

	321
	333
	55.6
	125.8

	323
	400
	55.5
	125.9

	333
	667
	54.9
	123.3

	334
	667
	54.9
	123.0

	334
	667
	54.9
	122.7

	335
	667
	54.8
	122.0

	353
	2000
	53.8
	119.9

	353
	1467
	53.8
	117.3

	354
	1733
	53.8
	118.1

	355
	1733
	53.7
	117.6

	357
	2133
	53.6
	118.1

	359
	2133
	53.5
	117.0

	361
	2266
	53.4
	116.3

	361
	3200
	53.4
	119.2

	361
	3066
	53.4
	118.9

	362
	2266
	53.3
	115.8

	363
	2666
	53.3
	116.6

	364
	2666
	53.2
	116.0

	383
	7466
	52.1
	114.5

	384
	7999
	52.1
	114.6

	385
	7999
	52.0
	114.1

	452
	101325
	48.2
	106.8

	454
	101325
	48.1
	106.1


3-oxo-tetrahydrofuran [22929-52-8]
(298.15 K) = (46.41.0) kJ.mol-1
(298.15 K) = (114.91.4) JK-1mol-1
(298.15 K) = (12.10.2) kJ.mol-1
 ; pref = 1 Pa
	307
	1200
	46.0
	112.9

	308
	1333
	45.9
	113.2

	308
	1333
	45.9
	113.2

	308
	1200
	45.9
	112.3

	309
	1467
	45.9
	113.3

	309
	1333
	45.9
	112.5

	309
	1333
	45.9
	112.5

	311
	1867
	45.8
	114.0

	311
	1467
	45.8
	112.0

	311
	1467
	45.8
	112.0

	311
	1867
	45.8
	114.0

	312
	1867
	45.7
	113.4

	313
	1867
	45.7
	112.8

	313
	1867
	45.7
	112.8

	313
	1867
	45.7
	112.8

	339
	8106
	44.4
	110.0

	341
	8106
	44.3
	109.0

	345
	9999
	44.1
	108.7

	365
	19998
	43.1
	104.7

	367
	19998
	43.0
	103.8

	367
	19998
	43.0
	103.8

	409
	98525
	41.0
	100.0

	410
	98525
	40.9
	99.8

	412
	101325
	40.8
	99.2

	412
	101325
	40.8
	99.0

	413
	101325
	40.8
	98.9

	413
	101325
	40.8
	98.8

	413
	101325
	40.8
	98.8

	415
	101325
	40.7
	98.1


2-methyl-2,3-benzofuran [4265-25-2]
(298.15 K) = (52.81.1) kJ.mol-1
(298.15 K) = (117.51.1) JK-1mol-1
(298.15 K) = (17.80.2) kJ.mol-1
 ; pref = 1 Pa
	304
	133
	52.5
	117.6

	306
	133
	52.4
	116.1

	319
	267
	51.7
	112.7

	323
	400
	51.4
	113.3

	325
	467
	51.3
	113.3

	325
	400
	51.3
	112.0

	327
	467
	51.2
	112.0

	334
	667
	50.8
	110.6

	341
	1067
	50.5
	110.2

	342
	1333
	50.4
	111.5

	343
	1333
	50.4
	110.9

	343
	1067
	50.4
	109.1

	344
	1200
	50.3
	109.4

	344
	1200
	50.3
	109.4

	346
	1200
	50.2
	108.6

	348
	1600
	50.1
	109.5

	348
	1600
	50.1
	109.5

	350
	1867
	50.0
	109.7

	350
	1600
	50.0
	108.4

	351
	1867
	49.9
	109.1

	352
	1867
	49.9
	108.6

	352
	1867
	49.9
	108.6

	353
	1867
	49.8
	108.0

	353
	2000
	49.8
	108.6

	354
	1867
	49.8
	107.5

	359
	2666
	49.5
	108.0

	360
	2666
	49.5
	107.4

	360
	2666
	49.4
	107.2

	361
	2533
	49.4
	106.2

	361
	2666
	49.4
	106.6

	378
	5999
	48.5
	104.8

	388
	9466
	47.9
	103.9

	391
	9466
	47.7
	102.5

	465
	99192
	43.7
	94.0

	465
	99192
	43.7
	94.0

	469
	99458
	43.5
	92.7

	469
	98925
	43.5
	92.7

	470
	101325
	43.5
	92.6

	470
	98925
	43.5
	92.4

	471
	106658
	43.4
	92.8

	471
	101325
	43.4
	92.3


a Uncertainties in this table are expressed as the expanded uncertainty (0.95 level of confidence. k = 2). Uncertainties of the vaporisation enthalpies include uncertainties from the fitting equation (Eq. S2) and uncertainties from temperature adjustment to T = 298.15 K. Uncertainties in the temperature adjustment of vaporisation enthalpies to the reference temperature T = 298.15 K are estimated to account with 20 % to the total adjustment.



Adjustment of vaporisation enthalpies to the reference temperature T = 298.15 K 
	

The vapour pressure-temperature dependencies were fitted by the following equation [33,34]:
			(S2),
where R = 8.314462 J.K-1.mol-1 is the molar gas constant, the reference pressure  a and b are adjustable parameters, the arbitrary temperature T0 applied in Eq. (S2) was chosen to be T0 = 298.15 K and  = (g) – (liq) is the difference between the molar heat capacities of the gaseous (g) and the liquid phase (liq), respectively. The -values used in Eq. (S2) are given in Table S6. 


The standard molar enthalpies of vaporization at temperatures T were derived from the temperature dependence of the vapor pressures, approximated by Eq. (S2) using the following equation: 
		(S3)
where b is one of the adjustable parameters of Eq. (S2). 
The -values used in Eq. (S3) are usually derived according to empirical equations developed by Acree and Chickos [29]: 
[bookmark: _Hlk142731839]	 	(S4)
	 	(S5)
where (cr, 298.15 K) or (liq, 298.15 K) values are of experimental origin or they can be also estimated according to the group-additivity procedure by Chickos et al. [35]. The empirical coefficients in Eqs. (S4) and (S5) were originally derived from experimental data available for various organic compounds, but very few aromatic ethers participated in the parameterization of these equations. 
It has turned out that the –values calculated using the conventional method of Acree and Chickos [29] are systematically and significantly overestimated when the procedure is applied to aromatic and aliphatic ethers [15], or esters [36]. Therefore, the empirical coefficients in Eq. (S4) were re-evaluated [15] and [36] using the reliable vapor pressures from the literature and the specific for each family equations were derived:

for aromatic ethers:
	 	(S6),
for aliphatic ethers
	 	(S7),
for aliphatic and aromatic esters
	 	(S8),

for aromatic ketones [37] :
	 	(S9),
These equations were used in this work for the temperature adjustments of vaporization enthalpies of compounds to the reference temperature T = 298.15 K (see Table 3).
The standard molar vaporization entropies at temperatures T were also derived from the temperature dependences of the vapor pressures (approximated by Eq. S2) as follows:
		(S10)
with  = 0.1 MPa.

Table S5-1
Compilation of data on molar heat capacities (liq) and heat capacity differences  (in J.K-1.mol-1) at T = 298.15 K
	Compounds
	 a
	 b

	2,3-benzofuran [271-89-6]
	186.6  [29]
	59.1

	
	178.7  [38]
	45.8±0.4c

	
	178.7  [38]
	44.5 [Eq. S6]

	2,3-dihydro-benzofuran [496-16-2]
	192.0  [29]
	60.5

	
	188.6  [38]
	53.2±0.7 c

	
	188.6  [38]
	47.0 [Eq. S6]

	dibenzofuran [132-64-9]
	263.6  [29]
	79.1

	
	263.6  [29]
	66.5 [Eq. S6]

	8H-benzofuran [13054-97-2]
	211.0  [29]
	65.4

	
	211.0  [29]
	48.0 [Eq. S7]

	8H-isobenzofuran [4743-54-8]
	211.0  [29]
	65.4

	
	211.0  [29]
	48.0 [Eq. S7]

	12H--dibenzofuran [13054-98-3]
	296.8  [29]
	87.7

	
	
	74.6 [Eq. S7]

	phthalan [496-14-0]
	192.0  [29]
	60.5

	
	188.7  [38]
	54.5±0.6 c

	
	188.7  [38]
	47.0 [Eq. S6]

	2-coumaranone [553-86-6]
	197.6  [29]
	62.0

	
	197.6  [29]
	52.6 [Eq. S8]

	phthalide [87-41-2]
	197.6  [29]
	62.0

	
	197.6  [29]
	52.6 [Eq. S8]

	3-coumaranone [7169-34-8]
	214.5  [29]
	66.4

	
	214.5  [29]
	46.2 [Eq. S9]

	H6-2-coumaranone 
	216.6  [29]
	66.9

	[6051-03-2]
	216.6  [29]
	56.1 [Eq. S9]

	H6-phthalide 
	216.6  [29]
	66.9

	[2611-01-1]
	216.6  [29]
	56.1 [Eq. S9]

	H6-3-coumaranone 
	233.5  [29]
	71.3

	[1206676-08-5]
	
	

	
	
	

	8H-benzofuran-2-ol [36871-99-5]
	244.2  [29]
	74.1

	8H-benzofuran-3-ol [99769-38-7]
	244.2  [29]
	74.1

	8H-isobenzofuran-1-ol [59901-42-7]
	244.2  [29]
	74.1

	
	
	

	2-hydroxy-tetrahydrofuran [5371-52-8]
	175.8  [29]
	56.3

	(±)-3-hydroxy-tetrahydrofuran [45320-3]
	175.8  [29]
	56.3

	3-oxo-tetrahydrofuran [22929-52-8]
	147.7  [29]
	49.0

	2-methyl-2,3-benzofuran [4265-25-2]
	216.4  [29]
	66.8

	
	216.4  [29]
	54.3 [Eq. S6]

	
	
	

	furan [110-00-9]
	114.6 [39]
	

	2,3-dihydro-furan [1191-99-7]
	129.8  [29]
	44.3

	
	122.1 [40]
	31.8±0.5 c

	tetrahydrofuran [109-99-9]
	123.9 [41]
	

	
	
	

	1,3-cyclopentadiene [542-92-7]
	115.3 [41]
	

	cyclopentene [142-29-0]
	122.4  [42]
	

	cyclopentane [287-92-3]
	126.8 [43]
	

	
	
	

	indene [95-13-6]
	186.9 [44]
	59.2

	indane [496-11-7]
	190.3 [44]
	60.1

	trans-octahydro-1H-indene [3296-50-2]
	209.7 [45]
	65.1

	fluorene [86-73-7]
	251.0 [46]
	75.8

	dodecahydro-fluorene [5744-03-6]
	299.1  [29]
	88.3


a Calculated according to the group-additivity procedure developed by Acree and Chickos [29] or taken from the literature. 
b Calculated according to Eq. (S4) or empirical equations modified in this work (see text above).
b Calculated according to the Clarke and Glew equation [47] 


where  is the vapour pressure at the temperature T,  is an arbitrary reference pressure (po = 1 Pa in this work), θ is an arbitrary reference temperature (in this work we use θ = 298.15 K), R is the molar gas constant,  is the difference in the standard molar Gibbs energy between the gaseous and the liquid phases,  is the standard molar vaporization enthalpy, and  is the difference in the molar heat capacity at constant pressure between the gaseous and the liquid phase.





Table S5-2
Compilation of data on molar heat capacities (cr) and heat capacity differences  (in J.K-1.mol-1) at T = 298.15 K

	Compounds
	 a
	 b

	2-coumaranone [553-86-6]
	153.8  [29]
	23.8

	phthalide [87-41-2]
	153.8  [29]
	23.8

	3-coumaranone [7169-34-8]
	164.6  [29]
	25.4

	2-indanone [615-13-4]
	170.7  [29]
	26.4

	dibenzofuran [132-64-9]
	199.0 [26]
	30.6


a Calculated according to the group-additivity procedure developed by Acree and Chickos [29] or taken from the literature. 
b Calculated according to Eq. (S4).


Table S6
[bookmark: _Hlk145353341]Thermochemical data at T = 298.15 K (p° = 0.1 MPa) for reference compounds (in kJ·mol-1)

	Compounds
	(liq)
	
	(g)

	benzene [71-43-2] [48]
	49.0±0.9
	33.9±0.1
	82.9±0.9

	cyclohexane [110-82-7]  [49]
	-156.4±0.8
	33.0±0.2
	-123.4±0.8

	
	
	
	

	methoxy-benzene [100-66-3] [50]
	-116.9±0.7
	46.4±0.2
	-70.3±0.7

	methoxy-cyclohexane [931-56-6] [51]
	-270.7±4.1
	43.0±0.5 
	-313.7±3.5

	
	
	
	

	diphenyl ether [101-84-8] [14]
	-15.8±1.4
	66.7±0.2 
	50.9±1.4

	dicyclohexyl ether [4645-15-2] [15]
	-356.1±4.1
	68.2±1.3 
	-424.3±4.3

	
	
	
	

	indene [95-13-6]  [49]
	110.6±1.6
	52.8±1.4
	163.4±2.1

	indane [496-11-7]  [49]
	11.5±1.6
	49.0±0.5
	60.5±1.7

	trans-8H-octahydro-indene [3296-50-2] [49]
	-176.2±1.8
	44.8±1.3
	-131.4±2.2

	
	
	
	

	furan [100-00-9] [49]
	-62.3±0.7
	27.4±0.2
	-34.9±0.7

	2,3-dihydrofuran [1191-99-7] [40]
	-103.0±0.4
	30.8±0.1
	-72.3±0.4

	tetrahydrofuran [109-99-9]  [49]
	-216.2±0.8
	32.2±0.2
	-184.0±0.8

	
	
	
	

	1,3-cyclopentadiene [542-92-7]  [49]
	105.9±1.5
	28.4±0.3
	134.3±1.5

	cyclopentene [142-29-0]  [49]
	4.4±0.8
	29.5±1.1
	33.9±1.4

	cyclopentane [287-92-3]  [49]
	-105.1±0.8
	28.7±0.2
	-76.4±0.8














Table S6-1
Compilation of the standard molar enthalpies of vaporization for auxiliary compounds (in kJmol-1)

	Compounds
	Methoda
	T-range/
K
	
Tav
	
298.15 Kb
	Ref.

	2,3-dihydrofuran [1191-99-7]
	E
	301.9-359.8
	30.3±0.1
	31.3±0.3
	[52]

	
	Jx
	
	
	31.3±1.0
	Table S6-2

	2-hydroxy-tetrahydrofuran [5371-52-8]
	BP
	324-437
	46.3±2.3
	50.6±2.5
	Table S4

	(±)-3-hydroxy-tetrahydrofuran [45320-3]
	BP
	319-454
	52.5±1.1
	56.9±1.4
	Table S4

	3-oxo-tetrahydrofuran [22929-52-8]
	BP
	307-415
	43.6±0.8
	46.4±1.0
	Table S4

	1-indanone [83-33-0]
	T
	318.4-348.3
	60.4±0.9
	62.0±1.0
	[10]

	2-indanone [615-13-4]
	PhT
	298
	
	62.7±2.6
	Table S3

	6H-2-indanone [16484-17-6]
	C
	298
	
	56.1±0.3
	[53]

	2-methyl-2,3-benzofuran [4265-25-2]
	E
	366.7-479.5
	46.7±0.7
	53.3±1.5
	[54]

	
	BP
	304-471
	47.9±0.6
	52.8±1.1
	Table S4

	
	
	
	
	53.0±0.9c
	average

	
	Jx
	
	
	53.2±1.0
	Table S6-2


a Methods: n/a = method is not available; E = ebulliometry; T = transpiration; PhT = from consistency of phase transitions (see Table S3); BP = estimated from boiling points at different pressures (see Table S4); Jx = calculated from correlation with the Kovats retention indices; C = calorimetry).
b Vapour pressures available in the literature were treated using Eqs. (S2) and (S3) with help of heat capacity differences from Table S5 to calculate the enthalpies of vaporisation at 298.15 K. Uncertainties of the vaporisation enthalpies U() are the expanded uncertainties (0.95 level of confidence). They include uncertainties from the fitting equation and uncertainties from temperature adjustment to T = 298.15 K. Uncertainties in the temperature adjustment of vaporisation enthalpies to the reference temperature T= 298.15 K are estimated to account with 20% to the total adjustment.
c Weighted mean value (uncertainties were taken as the weighting factor). Values given in bold are recommended for further thermochemical calculations.

Table 6-2
[bookmark: _Hlk142728598]Correlation of vaporisation enthalpies, (298.15 K)/ kJ.mol-1 of auxiliary compounds with their Kovats indices (Jx)

	CAS
	Compound
	Jx a
	(298.15 K)exp b
	(298.15 K)calc
	c

	
	
	SE-30 
	
	
	

	96-48-0
	-butyrolactone
	895
	54.4±0.4 [55]
	53.4 d
	1.0

	22929-52-8
	3-oxo-tetrahydrofuran
	715
	46.4±1.0
	47.1 d
	-0.7

	553-86-6
	2-coumaranone
	1250
	65.3±2.4
	65.7 d
	-0.4

	
	
	OV-101 
	
	
	

	96-48-0
	-butyrolactone
	866
	54.4±0.4 [55]
	52.8 e
	1.6

	22929-52-8
	3-oxo-tetrahydrofuran
	694
	46.4±1.0
	47.5 e
	-1.1

	553-86-6
	2-coumaranone
	1289
	65.3±2.4
	65.7 e
	-0.4


a Kovats indices on the non-polar columns SE-30 [56] and OV-101 [57] from the literature.
b Experimental data evaluated in Table 3.
c Difference between column 3 and 4 in this table.
d Calculated using equation (298.15 K) = 22.3 + 0.0347×Jx with R² = 0.9904,
 with the assessed expanded uncertainty of ±1.5 kJ.mol-1 (0.95 level of confidence, k = 2).
e Calculated using equation (298.15 K) = 26.3 + 0.0306×Jx with R² = 0.9775,
 with the assessed expanded uncertainty of ±2.0 kJ.mol-1 (0.95 level of confidence, k = 2).



Table S7 
Group-additivity values i for calculation of enthalpies of vaporization, (298.15 K) of alkanes, ethers, ketones, alcohols and esters at 298.15 K in kJ mol-1

	
	K

	
	i  [58] [59]

	Alkanes
	

	СH3-(С)
	5.65

	СH2-(С)2
	5.0

	СH-(С)3
	3.0

	С-(С)4
	0.0

	5-ring: (СH2)5
	5.74 a

	6-ring: (СH2)6
	5.52 a

	Ethers
	

	O-(C)2
	8.8

	5-ring: (O)5
	11.5 a

	СH2[O]
	4.6

	СH[O]
	2.0

	С[O]
	-1.8

	Ketones
	

	C=O
	19.5

	5-ring: (C=O)5
	25.3 a

	СH2[C=O]
	3.0

	СH[C=O]
	0.46

	С[C=O]
	-2.5

	Alcohols
	

	HO-(C)
	31.8

	СH2[OH]
	4.6

	СH[OH]
	2.0

	С[OH]
	-1.8

	Ester
	

	[image: C:\Users\PCI\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\180BB93.tmp]
	18.2


a Developed in this work from vaporisation enthalpies of cyclopentane, cyclohexane, tetrahydrofuran, and cyclopentanone 

















Table S8
[bookmark: _Hlk145353288]Correlation of the normal boiling temperatures, Tb, of furan derivatives with their Jx (Kovats retention indices)

	CAS
	Ether
	Tb/K a
	Jx(exp) b
	Jx(calc) c
	d

	1
	2
	3
	4
	5
	6

	109-99-9
	tetrahydrofuran
	339
	612
	611
	1

	110-00-9
	furan
	304.7
	485
	468
	17

	1191-99-7
	2,3-dihydrofuran
	327.7
	567
	564
	3

	1708-29-8
	2,5-dihydrofuran
	339.7
	608 e
	614
	-6

	534-22-5
	2-methyl-furan
	337
	613
	603
	10

	625-86-5
	2,5-dimethyl-furan
	367
	715
	729
	-14

	3208-16-0
	2-ethyl-furan
	365
	720
	720
	0

	271-89-6
	2,3-benzofuran
	444.7
	1013
	1054
	-41

	496-16-2
	2,3-dihydrobenzofuran
	466.3
	1188
	1144
	44

	496-14-0
	phthalan
	465.8
	
	1142
	

	4265-25-2
	2-methyl-benzofuran
	469.5
	1131
	1158
	-27

	132-64-9
	dibenzofuran
	560
	1526
	1537
	-11

	92-83-1
	xanthen
	584.2
	1661
	1638
	23


a Normal boiling temperatures are from Ref. [30–32].
b Kovats indices, Jx, on the standard non-polar columns from [60].
c Calculated using equation Jx = -808.3 + 4.1875×Tb with R² = 0.9968
d Difference between column 4 and 5 in this table.
e Calculated from the retention times given in ref. [61]
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Fig. S3 Calculating the enthalpy of vaporization, (298.15 K)/ kJmol-1 of 8H-benzofuran using the “centerpiece approach” (CP) and using the GA method. The numerical values of enthalpies of vaporisation required for calculations are given in Table S6 and the group-contributions are given in Table S7.

[image: ]
Fig. S4 Calculating the enthalpy of vaporization, (298.15 K)/ kJmol-1 of 8H-isobenzofuran using the “centerpiece approach” (CP) and using the GA method. The numerical values of enthalpies of vaporisation required for calculations are given in Table S6 and the group-contributions are given in Table S7.
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Fig. S5 Calculating the enthalpy of vaporization, (298.15 K)/ kJmol-1 of 2-coumaranone using the “centerpiece approach” (CP) and 2,3-dihydrobenzofuran or 2-indanone as the staring molecules. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S6.
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Fig. S6 Calculating the enthalpy of vaporization, (298.15 K)/ kJmol-1 of 3-coumaranone using the “centerpiece approach” (CP) and indane, 2,3-dihydrobenzofuran or 2-indanone as the staring molecules. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S6.
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Fig. S7 Calculating the enthalpy of vaporization, (298.15 K)/ kJmol-1 of phthalide using the “centerpiece approach” (CP) and indane, phthalan or 1-indanone as the staring molecules. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S6.
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Fig. S8 Calculating the enthalpy of vaporization, (298.15 K)/ kJmol-1 of 6H-phthalide using the “centerpiece approach” (CP) and 8H-indene, 8H-benzofuran or 6H-1-indanone as the staring molecules. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S6.
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Fig. S9 Calculating the enthalpy of vaporization, (298.15 K)/ kJmol-1 of 6H-2-coumaranone, 3-coumaranon, and 6H-phthalide using the “centerpiece approach” (CP) and 2-coumaranone, 3-coumaranone, and phthalide as the staring molecules. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S6.
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[bookmark: _Hlk201775262]Fig. S10 Calculating the enthalpy of vaporization, (298.15 K)/ kJmol-1 of 8H-benzofuran-2-ol, 8H-benzofuran-3-ol, and 8H-benzofuran-1-ol using the “centerpiece approach” (CP) and 8H-indene, 8H-benzofuran or 8H-isobenzofuran as the staring molecules. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S6.




Table S9
Calculation of the liquid-phase enthalpies of formation, (liq)theor, at T = 298.15 K (p° = 0.1 MPa) for the hydrogen lean (HL) compounds (in kJ·mol-1)

	Compounds
	(g)QC a
	 b
	(liq)theor c

	dibenzofuran [132-64-9]
	49.5±2.9
	66.3±0.6 [27]
	-16.8±3.0

	fluorene [86-73-7]
	176.0±1.4
	70.9±0.3 [46]
	105.1±0.6 

	isobenzofuran [270-75-7]
	79.3±4.1 d
	48.8±2.0 e
	30.5±4.6

	2-coumaranone [553-86-6]
	-218.7±1.9
	65.7±0.7
	-284.4±1.4

	3-coumaranone [7169-34-8]
	-162.9±1.9
	66.9±0.8
	-229.8±2.1

	phthalide [87-41-2]
	-221.4±2.3
	74.7±0.8
	-296.1±2.4


a From Table 2.
b From Table 3.
c Difference between column 2 and 3.
d From Table S1.
e Assumed to be equal to the enthalpy of vaporisation of 2,3-benzofuran (see Table 3).

Table S10
Calculation of the liquid-phase enthalpies of formation, (liq)theor, at T = 298.15 K (p° = 0.1 MPa) for the hydrogen rich (HR) compounds (in kJ·mol-1)

	Compounds
	(g)QC a
	 b
	(liq)theor c

	8H-benzofuran [13054-97-2]
	-234.3±4.1
	48.8±1.2
	-283.1±4.3

	8H-isobenzofuran [4743-54-8]
	-225.0±4.1
	48.8±0.9
	-273.8±4.2

	12H-dibenzofuran [13054-98-3]
	-296.7±4.1
	63.8±2.7
	-360.5±4.9

	12H-fluoren [5744-03-6]
	-183.4±4.1 d
	65.7±2.5 [62]
	-249.1±4.8

	
	
	
	

	6H-2-coumaranone [6051-03-2]
	-422.5±4.1
	64.3±2.3
	-486.8±4.7

	6H-3-coumaronone [1206676-08-5]
	-338.2±4.1
	62.9±0.8
	-401.1±4.2

	6H-phthalide [2611-01-0]
	-411.6±4.1
	77.6±1.3
	-489.2±4.3

	
	
	
	

	8H-benzofuran-2-ol [36871-99-5]
	-437.7±4.1
	66.9±1.4
	-504.6±4.3

	8H-benzofuran-3-ol [99769-38-7]
	-396.0±4.1
	73.2±1.2
	-469.2±4.3

	8H-isobenzofuran-1-ol [59901-42-7]
	-424.4±4.1
	66.6±1.4
	-491.0±4.3


a The G3MP2 results from Table S1 (column 5).
b The evaluated vaporisation enthalpies from Table 3.
c The difference between column 2 and 3.
d The G3MP2 result from Table S1 (column 2), corrected according to equation [63]:
(g)QC/ kJ.mol-1 = 0.970 × (g, AT)G3MP2 – 3.2 	with R2 = 0.9998













Table S11. Calculation of the liquid phase reaction enthalpies, (liq), of the full hydrogenation reactions of aromatic ethers given in Fig. 2, at T = 298.15 K (p°=0.1 MPa, in kJ·mol-1)

	compound
	(liq)HLa
	(liq)HRb
	(liq)c
	(liq)/H2 d

	(aliphatic)5
	
	
	
	

	1,3-cyclopentadiene
	105.9±1.5
	-105.1±0.8
	-211.0
	-105.5

	furan
	-62.3±0.7
	-216.2±0.8
	-153.9
	-77.0

	(aromatic)6 + (aliphatic)5
	
	
	
	

	indene
	110.6±1.6
	-176.2±1.8
	-286.8
	-71.7

	2,3-benzofuran
	-34.9±0.6
	-283.1±4.3
	-248.2
	-62.1

	2,3-dihydrobenzofuran
	-99.9±0.8
	-283.1±4.3
	-183.2
	-61.1

	isobenzofuran
	30.5±4.6
	-273.8±4.2
	-304.3
	-76.1

	1,3-dihydro-isobenzofuran
	-83.8±0.9
	-273.8±4.2
	-190.0
	-63.3

	(aromatic)6 + (aliphatic)5
	+(aromatic)6
	
	
	

	fluorene
	105.1±0.6
	-249.1±4.8
	-354.2
	-59.0

	dibenzofuran
	-16.8±3.0
	-360.5±4.9
	-343.7
	-57.3

	(aromatic)6 + (lactone)5
	
	
	
	

	indene
	110.6±1.6
	-176.2±1.8
	-286.8
	-71.7

	2-coumaranone
	-284.4±2.0
	-504.6±4.3
	-220.2
	-55.1

	3-coumaranone
	-229.8±2.1
	-469.2±4.3
	-239.4
	-59.9

	phthalide
	-296.1±2.4
	-491.0±4.3
	-194.9
	-48.7

	open-chained ethers
	
	
	
	

	benzene
	49.0±0.9
	-156.4±0.8
	-205.4
	-68.5

	methoxy-benzene
	-116.9±0.7
	-313.7±3.5
	-196.8
	-65.6

	diphenyl ether
	-15.8±1.4
	-424.3±4.3
	-408.5
	-68.1


a Liquid-phase enthalpies of formation of of aromatic ethers and hydrocarbons (hydrogen-lean (HL) counterparts of the LOHC system) from Table S9.
b Liquid-phase enthalpies of formation of perhydrogenated aromatic ethers and hydrocarbons (hydrogen-rich (HR) counterparts of the LOHC system) from Table S10.
c Calculated according to the Hess´s Law applied to the reactions of aromatic ethers given in Fig. 2.
d Reaction enthalpy per mole H2.


Table S12. Calculation of the liquid phase reaction enthalpies, (liq), of the partial hydrogenation of compounds shown in Fig. 2, at T = 298.15 K (p°=0.1 MPa, in kJ·mol-1)

	HL compound
	(liq)HLa
	HR compound
	(liq)HRb
	(liq)c
	(liq)/H2 d

	2,3-benzofuran
	-34.9±0.6
	2H-2,3-benzofuran
	-99.9±0.8
	-65.0
	-65.0

	isobenzofuran
	30.5±4.6
	phthalan
	-83.8±0.9
	-114.3
	-114.3

	
	
	
	
	
	

	2-coumaranone
	-284.4±2.0
	6H-2-coumaranone
	-486.8±4.7
	-202.4
	67.5

	3-coumaranone
	-229.8±2.1
	6H-3-coumaranone
	-401.1±4.2
	-171.3
	57.1

	phthalide
	-296.1±2.4
	6H-phthalide
	-489.2±4.3
	-193.1
	64.4


a Liquid-phase enthalpies of formation of of aromatic ethers or hydrogen-lean (HL) counterparts of the LOHC system from Table S9.
b Liquid-phase enthalpies of formation of perhydrogenated aromatic ethers or hydrogen-rich (HR) counterparts of the LOHC system from Table S10.
c Calculated according to the Hess´s Law applied to the hydrogenation of compounds shown in Fig. 2.
d Reaction enthalpy per mole H2.

Table S13. Liquid phase thermodynamic properties of the hydrogenation of the hydrogen-lean LOHC counterparts

	reactants
	a
(298 K)
	b
(298 K)
	c
(298 K)
	d
(298 K)
	e
(298 K)
	f
(298 K)
	g
(298 K)
	 h
(500 K)
	i,j

	benzene
	49.0
	173.3
	136.4
	
	
	
	
	
	

	cyclohexane
	-156.4
	204.3
	156.3
	
	
	
	
	
	

	
	
	
	
	-205.4
	-360.9
	-66.5
	-97.8
	-21.1
	569

	
	
	
	
	-68.5
	-120.3
	
	-32.6
	-7.0
	

	methoxy-benzene
	-116.9
	234.8
	199.0
	
	
	
	
	
	

	methoxy-cyclohexane
	-313.7
	270.1
	203.0
	
	
	
	
	
	

	
	
	
	
	-196.8
	-356.8
	-82.4
	-90.4
	-13.7
	552

	
	
	
	
	-65.6
	-118.9
	
	-30.1
	-4.6
	

	diphenyl-ether
	-15.8
	305.3
	267.5
	
	
	
	
	
	

	dicyclohexyl ether
	-424.3
	332.2
	313.0
	
	
	
	
	
	

	
	
	
	
	-408.5
	-757.3
	-127.3
	-182.7
	-22.6
	539

	
	
	
	
	-68.1
	-126.2
	
	-30.5
	-3.8
	

	furan
	-62.3
	176.7
	114.6
	
	
	
	
	
	

	2.3-dihydrofuran
	-103.0
	198.9
	122.1
	
	
	
	
	
	

	
	
	
	
	-40.7
	-108.5
	-21.3
	-8.4
	14.8
	375

	2.3-dihydrofuran
	-103.0
	198.9
	122.1
	
	
	
	
	
	

	tetrahydrofuran
	-216.2
	203.9
	123.9
	
	
	
	
	
	

	
	
	
	
	-113.2
	-125.7
	-27.0
	-75.7
	-48.8
	901

	furan
	-103.0
	198.9
	122.1
	
	
	
	
	
	

	tetrahydrofuran
	-216.2
	203.9
	123.9
	
	
	
	
	
	

	
	
	
	
	-153.9
	-234.2
	-48.3
	-84.1
	-34.0
	657

	
	
	
	
	-77.0
	-117.1
	
	-42.0
	-17.0
	

	2.3-benzofuran
	-34.9
	215.6
	178.7
	
	
	
	
	
	

	2.3-dihydrobenzofuran
	-99.9
	226.4
	188.6
	
	
	
	
	
	

	
	
	
	
	-65.0
	-119.9
	-18.9
	-29.3
	-4.0
	542

	2.3-dihydrobenzofuran
	-99.9
	226.4
	188.6
	
	
	
	
	
	

	6H-benzofuran
	-283.1
	252.4
	211
	
	
	
	
	
	

	
	
	
	
	-183.2
	-366.1
	-64.0
	-74.0
	3.5
	500

	
	
	
	
	-61.1
	-122.0
	
	-24.7
	1.2
	

	2.3-benzofuran
	-34.9
	215.6
	178.7
	
	
	
	
	
	

	6H-benzofuran
	-283.1
	252.4
	211
	
	
	
	
	
	

	
	
	
	
	-248.2
	-486
	-82.9
	-103.3
	-0.5
	511

	
	
	
	
	-62.1
	-121.5
	
	-25.8
	-0.1
	

	isobenzofuran
	30.5
	228.3
	178.7
	
	
	
	
	
	

	1.3-dihydro-isobenzofuran
	-83.8
	238.3
	188.7
	
	
	
	
	
	

	
	
	
	
	-114.3
	-120.7
	38.8
	-78.3
	-56.2
	947

	1.3-dihydro-isobenzofuran
	-83.8
	238.3
	188.7
	
	
	
	
	
	

	6H-isobenzofuran
	-273.8
	253.5
	211.0
	
	
	
	
	
	

	
	
	
	
	-190.0
	-376.9
	108.7
	-77.6
	-7.7
	504

	
	
	
	
	-63.3
	-125.6
	
	-25.9
	-2.6
	

	isobenzofuran
	30.5
	228.3
	178.7
	
	
	
	
	
	

	6H-isobenzofuran
	-273.8
	253.5
	211.0
	
	
	
	
	
	

	
	
	
	
	-304.3
	-497.6
	147.5
	-155.9
	-63.9
	612

	
	
	
	
	-76.1
	-124.4
	
	-39.0
	-16.0
	

	dibenzofuran
	-16.8
	255.6
	263.6
	
	
	
	
	
	

	12-H-dibenzofuran
	-232.9
	295.2
	296.8
	
	
	
	
	
	

	
	
	
	
	-343.7
	-744.6
	-139.6
	-121.7
	36.6
	462

	
	
	
	
	-57.3
	-124.1
	
	-20.3
	6.1
	

	2-coumaranone
	-284.4
	221.4
	197.6
	
	
	
	
	
	

	6H-2-coumaranone
	-486.8
	246.3
	216.6
	
	
	
	
	
	

	
	
	
	
	-202.4
	-367.2
	-67.4
	-92.9
	-15.0
	551

	
	
	
	
	-67.5
	-122.4
	
	-31.0
	-5.0
	

	6H-2-coumaranone
	-486.8
	246.3
	216.6
	
	
	
	
	
	

	8H-benzofuran-2-ol
	-504.6
	233.9
	244.2
	
	
	
	
	
	

	
	
	
	
	-17.8
	-143.1
	-1.2
	24.9
	53.8
	124

	2-coumaranone
	-284.4
	221.4
	197.6
	
	
	
	
	
	

	8H-benzofuran-2-ol
	-504.6
	233.9
	244.2
	
	
	
	
	
	

	
	
	
	
	-220.2
	-510.3
	-68.6
	-68.1
	38.9
	432

	
	
	
	
	-55.1
	-127.6
	
	-17.0
	9.7
	

	3-coumaranone
	-229.8
	223.6
	214.5
	
	
	
	
	
	

	6H-3-coumaranone
	-401.1
	258.1
	233.5
	
	
	
	
	
	

	
	
	
	
	-171.3
	-357.6
	-67.4
	-64.7
	11.3
	479

	
	
	
	
	-57.1
	-119.2
	
	-21.6
	3.8
	

	6H-3-coumaranone
	-401.1
	258.1
	233.5
	
	
	
	
	
	

	8H-benzofuran-3-ol
	-469.2
	238.4
	244.2
	
	
	
	
	
	

	
	
	
	
	-68.1
	-150.4
	-18.1
	-23.3
	8.1
	453

	3-coumaranone
	-229.8
	223.6
	214.5
	
	
	
	
	
	

	8H-benzofuran-3-ol
	-469.2
	238.4
	244.2
	
	
	
	
	
	

	
	
	
	
	-239.4
	-508
	-85.5
	-87.9
	19.5
	471

	
	
	
	
	-59.9
	-127.0
	
	-22.0
	4.9
	

	phthalide [87-41-2]
	-296.1
	209.1
	197.6
	
	
	
	
	
	

	6H-phthalide [2611-01-0]
	-489.2
	211.6
	216.6
	
	
	
	
	
	

	
	
	
	
	-193.1
	-389.6
	-67.4
	-76.9
	5.5
	496

	
	
	
	
	-64.4
	-129.9
	
	-25.6
	1.8
	

	6H-phthalide [2611-01-0]
	-489.2
	211.6
	216.6
	
	
	
	
	
	

	8H-benzofuran-2-ol
	-491.0
	215.8
	244.2
	
	
	
	
	
	

	[59901-42-7]
	
	
	
	-1.8
	-126.5
	-1.2
	35.9
	61.5
	

	phthalide [87-41-2]
	-296.1
	209.1
	197.6
	
	
	
	
	
	

	8H-isobenzofuran-1-ol
	-491.0
	215.8
	244.2
	
	
	
	
	
	

	[59901-42-7]
	
	
	
	-194.9
	-516.1
	-68.6
	-41.0
	67.1
	378

	
	
	
	
	-48.7
	-129.0
	
	-10.3
	16.8
	

	1.3-cyclo-pentadiene
	105.9
	182.7
	115.3
	
	
	
	
	
	

	cyclopentene
	4.4
	201.3
	122.4
	
	
	
	
	
	

	
	
	
	
	-101.5
	-112.1
	-21.7
	-68.1
	-44.2
	905

	cyclopentene
	4.4
	201.3
	122.4
	
	
	
	
	
	

	cyclopentane
	-105.1
	204.1
	126.8
	
	
	
	
	
	

	
	
	
	
	-109.5
	-127.9
	-24.4
	-71.4
	-44.2
	856

	1.3-cyclo-pentadiene
	109.5
	182.7
	115.3
	
	
	
	
	
	

	cyclopentane
	-105.1
	204.1
	126.8
	
	
	
	
	
	

	
	
	
	
	-211
	-240
	-46.1
	-139.4
	-88.4
	879

	
	
	
	
	-105.5
	-120.0
	
	-69.7
	-44.2
	

	indene
	110.6
	214.2
	186.9
	
	
	
	
	
	

	indane
	11.5
	234.4
	190.3
	
	
	
	
	
	

	
	
	
	
	-99.1
	-110.5
	-25.4
	-66.2
	-42.4
	897

	indane
	11.5
	234.4
	190.3
	
	
	
	
	
	

	8H-indene
	-176.2
	258.9
	209.7
	
	
	
	
	
	

	
	
	
	
	-187.7
	-367.6
	-67
	-78.1
	-0.1
	511

	
	
	
	
	-62.6
	-122.5
	
	-26.0
	0.0
	

	indene
	110.6
	214.2
	186.9
	
	
	
	
	
	

	8H-indene
	-176.2
	258.9
	209.7
	
	
	
	
	
	

	
	
	
	
	-286.8
	-478.1
	-92.4
	-144.3
	-42.5
	600

	
	
	
	
	-71.7
	-119.5
	
	-72.1
	-10.6
	

	fluorene
	105.1
	257.8
	251
	
	
	
	
	
	

	12H-fluorene
	-249.1
	295.2
	299.1
	
	
	
	
	
	

	
	
	
	
	-354.2
	-743.3
	-124.7
	-132.6
	24.6
	477

	
	
	
	
	-59.0
	-123.9
	
	-22.1
	4.1
	


a From Tables S9 and S10.
b From Table 5 (main text). 
c From Table S5-1. 
d Calculated according to Eq. (9) from standard molar enthalpies of formation of reactants from column 2.
e Calculated according to Eq. (10) from standard molar entropies of reactants from column 3.
f The difference in the standard molar heat capacities of reactants calculated from data given in column 4.
g Calculated according to Eq. (4) from results given in column 5 and 6 and referenced to 298 K.
h Calculated according to Eq. (4) from results given in column 5 and 6 and adjusted to 500 K.
i Calculated according to Eq. (1).
j Comparison of the hydrogen storage capacity values of LOHC candidates is given in Table S14.


Table S14
Comparison of the hydrogen storage capacity values of LOHC candidates in different common units

	
	% mass
	gH2/l
	mol H2/l
	MJ/l
	kWh/kg
	kWh/l

	benzene
	7.19
	0.0560
	0.0278
	6.2
	2219.2
	1728.8

	benzene, methoxy-
	5.30
	0.0455
	0.0263
	5.9
	1635.7
	1406.7

	cyclopentadiene
	5.75
	0.0429
	0.0285
	6.4
	1775.4
	1323.9

	furan
	5.59
	0.0497
	0.0277
	6.2
	1726.8
	1535.5

	indene
	6.49
	0.0589
	0.0322
	7.2
	2004.7
	1818.9

	indane
	4.87
	0.0442
	0.0242
	5.4
	1503.5
	1364.1

	2,3-benzofuran
	6.39
	0.0616
	0.0317
	7.1
	1973.3
	1901.5

	2,3-dihydrobenzofuran
	4.79
	0.0462
	0.0238
	5.3
	1480.0
	1426.1

	1,3-dihydro-isobenzofuran
	4.79
	0.0466
	0.0238
	5.3
	1480.0
	1439.6

	fluorene
	6.78
	0.0624
	0.0337
	7.5
	2094.8
	1927.2

	dibenzofuran
	6.71
	0.0658
	0.0333
	7.5
	2071.9
	2032.5

	2-coumaranone
	4.31
	0.0472
	0.0214
	4.8
	1332.4
	1456.3

	3-coumaranone
	4.31
	0.0472
	0.0214
	4.8
	1332.4
	1456.3

	phthalide
	4.31
	0.0472
	0.0214
	4.8
	1332.4
	1456.3
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