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Table S1
Calculation of the liquid phase reaction enthalpies, (liq), the total Gibbs free energies of reactions, (liq), and the equilibrium temperatures, , of the hydrogenation (in kJ·mol-1)
	HL compound
	(liq)HLa
298K
	HR compound
	(liq)HRb
298 K
	(liq)/H2 c
298 K
	(liq)d
500 K
	/K e

	benzene
	49.0±0.9
	cyclohexane
	-156.4±0.8
	-68.5
	-21.1
	569

	toluene
	12.0±1.1
	methyl-cyclohexane
	-190.2±1.0
	-67.4
	-16.7
	555

	naphthalene
	95.2±2.1
	decalin
	-230.6±1.0
	-65.2
	-2.9
	535

	indane
	11.5±1.6
	6H-indane
	-176.2±1.8
	-62.6
	-0.1
	511

	phenol
	-150.5±1.3
	cyclohexanol
	-352.0±0.7
	-67.2
	-9.0
	534

	methoxy-benzene
	-116.9±0.7
	methoxy-cyclohexane
	-309.8±3.6
	-64.3
	-10.1
	542

	furan
	-62.3±0.7
	tetrahydrofuran
	-216.2±0.7
	-77.0
	-17.0
	657

	cyclopentanone
	-236.2±1.1
	cyclopentanol
	-300.1±1.6
	-63.9
	8.2
	442

	cyclohexanone
	-271.2±2.1
	cyclohexanol
	-352.0±0.7
	-80.8
	-3.3
	519


a Liquid-phase enthalpies of formation of hydrogen-lean (HL) counterparts of the LOHC systems from Table S15.
b Liquid-phase enthalpies of formation of hydrogen-rich (HR) counterparts of the LOHC systems from Table S15.
c Reaction enthalpies per 1 mole of H2.
d The total Gibbs free energies of hydrogenation reactions.
e The equilibrium temperature of hydrogenation reactions. 

General aspects of quantum-chemical calculations 
[bookmark: _Hlk169869167]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 hydrogenated products are shown in Table S2.


Table S2. Structures of the most stable conformers of compounds dtudied in this work (in kJ·mol-1)
	Side view
	Top view
	(g)a
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	-68.2

	1-indanone [83-33-0]
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	[image: ]
	-249.2

	6H-1-indanone [29927-85-3]
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	-297.8

	6H-1-indanol [53927-31-4]
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	[image: ]
	-56.9

	2-indanone [615-13-4]
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	-252.1

	6H-2-indanone [6088-72-8]
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	-296.0

	6H-2-indanol [59078-17-0]
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	-97.8

	2-Me-1-indanone [17496-14-9]
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	-277.5

	6H-2-Me-1-indanone [2308731-82-8]
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	-326.8

	cis-6H-2-Me-1-indanol [16149-29-4]
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	-97.8

	3-Me-1-indanone [6072-57-7]
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	-281.3

	6H-3-Me-1-indanone [64558-16-3]
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	-329.5

	6H-3-Me-1-indanol [857773-69-4]
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	-101.3

	6-Me-1-indanone [24623-20-9]
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	-281.0

	6H-6-Me-1-indanone [1824616-45-6]
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	-329.6

	6H-6-Me-1-indanol
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	-225.1

	4-methoxy-1-indanone [13336-31-7]
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	-397.6

	6H-4-methoxy-1-indanone [1823221-69-7]
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	-446.8

	6H-4-methoxy-1-indanol [1823625-45-1]
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	-225.8

	5-methoxy-1-indanone [5111-70-6]
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	-395.2

	6H-5-methoxy-1-indanone
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	-444,6
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	-444,9

	6H-5-methoxy-1-indanol
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	-224.1

	6-methoxy-1-indanone [13623-25-1]
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	-396.1

	6H-6-methoxy-1-indanone
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	-445.0

	6H-6-methoxy-1-indanol [13336-33-9]
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	-370.3

	5,6-dimethoxy-1-indanone [2107-69-9]
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	-537.8

	6H-5,6-dimethoxy-1-indanone [1195675-41-2]
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	-588.3

	6H-5,6-dimethoxy-1-indanol
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	-174.9

	1,3-indanedione [606-23-5]
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	-347.8

	6H-1,3-indanedione [16385-56-1]
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	-461.7

	6H-1,3-indanediol
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	-222.8

	6,7-dihydro-4-benzofuranone [16806-93-2]
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	-345.9

	6H-4-benzofuranone [101581-29-7]
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	-409.1

	8H-4-benzofuranol [99767-96-1]
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	-111.3

	1-indanol [6351-10-6]
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	-297.8

	6H-1-indanol [53927-31-4]
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	-114.9

	2-indanol [4254-29-9]
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	-296.0

	6H-2-indanol [59078-17-0]
	


a Calculated using G3MP2 method (see Tables S3 to S6).


[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 [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 K)QC values and discussed. The well-established assumption “rigid rotator-harmonic oscillator” was used for the quantum-chemical calculations. The (g, 298 K)QC values were calculated according to Gibbs-Helmholtz equation, using H298 and G298 from the output file. The general details of the calculation procedure have been published elsewhere [5].









Table S3
Results of quantum-chemical calculations with G3MP2 method for LOHC pairs (at T = 298 K, p° = 0.1 MPa, all data are in kJ·mol-1)
	Compound, CAS
	(g)ATa
	(g)corrb
	(g) c

	aromatic ketones [from Table S4]
	
	
	

	1-indanone, 83-33-0
	-68.2
	-62.9
	367.8

	2-indanone, 615-13-4
	-56.9
	-52.0
	366.3

	2-Me-1-indanone, 17496-14-9
	-97.8
	-91.4
	395.0

	3-Me-1-indanone, 6072-57-7
	-97.8
	-91.4
	399.1

	5-Me-1-indanone, 4593-38-8
	-101.9
	-95.3
	410.0

	6-Me-1-indanone, 24623-20-9
	-101.3
	-94.8
	409.3

	4-methoxy-1-indanone, 13336-31-7
	-225.1
	-213.9
	422.5

	[bookmark: _Hlk209798174]5-methoxy-1-indanone, 5111-70-6
	-225.8
	-214.6
	423.5

	6-methoxy-1-indanone, 13623-25-1
	-224.1
	-212.9
	423.4

	5,6-dimethoxy-1-indanone, 2107-69-9
	-370.3
	-353.6
	477.2

	1,3-indandione, 606-23-5
	-174.9
	-165.6
	377.6

	aliphatic ketones [from Table S5]
	
	
	

	6H-1-indanone, [29927-85-3]
	-249.2
	-248.4
	383.5

	6H-2-indanone, [6088-72-8]
	-252.1
	-251.4
	383.0

	6H-2-Me-1-indanone [2308731-82-8]
	-277.5
	-276.7
	413.7

	6H-3-Me-1-indanone [64558-16-3]
	-281.3
	-280.5
	413.0

	6H-5-Me-1-indanone, [92015-40-2]
	-280.8
	-280.0
	412.8

	6H-6-Me-1-indanone [1824616-45-6]
	-281.0
	-280.2
	412.8

	6H-4-methoxy-1-indanone [1823221-69-7]
	-397.6
	-396.9
	444.3

	6H-5-methoxy-1-indanone
	-395.2
	-394.5
	445.2

	6H-6-methoxy-1-indanone
	-396.1
	-395.4
	444.3

	6H-5,6-dimethoxy-1-indanone [1195675-41-2]
	-538.7
	-538.1
	503.9

	6H-1,3-indandione [16385-56-1]
	-347.8
	-347.1
	402.2

	6H-4-benzofuranone [101581-29-7]
	-345.9
	-345.2
	385.4

	6,7-dihydro-4(5H)-benzofuranone, 16806-93-2
	-222.6
	-221.8
	365.7

	6,7-Dihydro-5(4H)-benzofuranone 
	-202.9
	-202.1
	

	4,5-Dihydro-6(7H)-benzofuranone [169378-54-5]
	-202.7
	-201.9
	

	5,6-Dihydro-7(4H)-benzofuranone [108153-93-1]
	-212.0
	-211.2
	

	alcohols [from Table S6]
	
	
	

	1-indanol, 6351-10-6
	-111.3
	-107.3
	369.3

	2-indanol, 4254-29-9
	-114.9
	-110.8
	368.2

	6H-1-indanol [53927-31-4]
	-297.8
	-296.2
	395.2

	6H-2-indanol [59078-17-0]
	-296.0
	-294.3
	398.6

	6H-2-Me-1-indanol [16149-29-4]
	-326.8
	-325.5
	422.1

	6H-3-Me-1-indanol [857773-69-4]
	-329.5
	-328.3
	425.7

	6H-5-Me-1-indanol
	-329.5
	-328.3
	424.5

	6H-6-Me-1-indanol
	-329.6
	-328.4
	424.5

	6H-4-methoxy-1-indanol [1823625-45-1]
	-446.8
	-447.1
	455.8

	6H-5-methoxy-1-indanol
	-444.6
	-444.9
	457.0

	6H-6-methoxy-1-indanol [13336-33-9]
	-445.0
	-445.3
	456.2

	6H-5,6-methoxy-1-indanol
	-588.3
	-590.5
	515.5

	6H-1,3-indanediol
	-461.7
	-462.2
	420.5

	6H-4-benzofuranol [99767-96-1]
	-409.1
	-408.9
	390.5

	6H-1-indanol [53927-31-4]
	-297.8
	-296.2
	395.2

	6H-2-indanol [59078-17-0]
	-296.0
	-294.3
	398.6

	8H-4-benzofuranol [99767-96-1]
	-409.1
	-408.9
	390.5

	1,2-dimethoxy-cyclohexane d
	-416.6
	-410.7
	


a Calculated by G3MP2 and atomization reaction with the expanded uncertainties of ±4.1 kJ·mol-1 [4].
b Corrected atomization results from in Tables S4-S6.
c Calculated by G3MP2 according to Gibbs-Helmholtz equation, using H298 and G298 from the output file.
d Calculated in this work by G4 and atomization reaction and corrected according to equation:
(g)corr/ kJ.mol-1 = 0.9868 × (g, AT)G4 + 0.45 	with R2 = 0.9989, developed in our previous work [6].





Table S4
Results of quantum-chemical calculations with G3MP2 method for aromatic ketones (at T = 298 K, p° = 0.1 MPa, all data are in kJ·mol-1)
	CAS
	Compound
	(g)ATa
	(g)expb
	(g)corrc
	d

	83-33-0
	1-indanone
	-68.2
	-63.9±1.1
	-62.9
	-1.0

	615-13-4
	2-indanone
	-56.9
	-54.6±3.1
	-52.0
	-2.6

	17496-14-9
	2-Methyl-1-indanone
	-97.8
	
	-91.4
	91.4

	6072-57-7
	3-Methyl-1-indanone
	-97.8
	-91.2±3.2
	-91.4
	0.2

	4593-38-8
	5-Methyl-1-indanone
	-101.9
	
	-95.3
	

	24623-20-9
	6-Methyl-1-indanone
	-101.3
	-95.1±2.8
	-94.8
	-0.3

	
	
	
	
	
	

	13336-31-7
	4-Methoxy-1-indanone
	-225.1
	-217.6±3.4
	-213.9
	-3.7

	5111-70-6
	5-Methoxy-1-indanone
	-225.8
	
	-214.6
	

	13623-25-1
	6-Methoxy-1-indanone
	-224.1
	-216.0±3.4
	-212.9
	-3.1

	2107-69-9
	5,6-dimethoxy-1-indanone
	-370.3
	-356.7±3.4
	-353.6
	-3.1

	
	
	
	
	
	

	606-23-5
	1,3-indandione
	-174.9
	-166.9±2.6
	-165.6
	-1.3

	
	
	
	
	
	

	529-34-0
	1-tetralone [7]
	-102.8
	-95.3±0.8
	-96.2
	0.9

	530-93-8
	2-tetralone [8]
	-91.5
	-82.0±4.1
	-85.3
	3.3

	1078-19-9
	6-Methoxy-1-tetralon [9]
	-261.4
	-243.0±2.8
	-248.8
	5.8

	33892-75-0
	5-Methoxy-1-tetralon [9]
	-257.4
	-244.8±1.9
	-245.0
	0.2

	6836-19-7
	7-Methoxy-1-tetralon [9]
	-259.0
	-242.3±2.6
	-246.5
	4.2


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 Table 1 and the references inside this table) and evaluated using the on-line data base [10]. 
c Calculated according to equation:
(g)corr/ kJ.mol-1 = 0.9622 × (g, AT)G3MP2 + 2.7 	with R2 = 0.999,
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 S5
Results of quantum-chemical calculations with G3MP2 method for aliphatic ketones (at T = 298 K, p° = 0.1 MPa, all data are in kJ·mol-1)
	CAS
	Compound
	(g)ATa
	(g)expb
	(g)corrc
	d

	108-94-1
	cyclopentanone
	-192.1
	-193
	-191.3
	-1.7

	502-42-1
	cyclohexanone
	-228.7
	-226.1
	-227.9
	1.8

	78-93-3
	methyl ethyl ketone
	-237.8
	-238.7
	-237.0
	-1.7

	96-22-0
	diethyl ketone
	-260.0
	-257.9
	-259.3
	1.4

	107-87-9
	methyl propyl ketone
	-258.3
	-259.0
	-257.6
	-1.4

	563-80-4
	isopropyl methyl ketone
	-262.2
	-262.5
	-261.5
	-1.0

	591-78-6
	butyl methyl ketone
	-279.7
	-279.8
	-279.0
	-0.8

	565-80-0
	diisopropyl ketone
	-311.2
	-311.3
	-310.5
	-0.8

	502-56-7
	dibutyl_ketone
	-343.8
	-344.9
	-343.1
	-1.8

	111-13-7
	2-octanone
	-322.4
	-321.6
	-321.7
	0.1

	821-55-6
	methyl heptyl ketone
	-343.8
	-340.7
	-343.1
	2.4

	927-49-1
	dipentyl ketone
	-387.7
	-387.4
	-387.0
	-0.4

	
	
	
	
	0.9
	-0.9

	5689 04 3
	cis-6H-indan-2-one [Table S16]
	-252.1
	-249.5
	-251.4
	1.9

	16484-17-6
	trans-6H-indan-2-one [Table S16]
	-252.1
	-249.0
	-251.4
	2.4

	13351-29-6
	cis-6H-3a-methyl-indan-2-one [Table S16]
	-286.4
	-287.0
	-285.7
	-1.3

	20379-99-1
	trans-6H-3a-methyl-indan-2-one [Table S16]
	-277.7
	-275.2
	-277.0
	1.8

	
	
	
	
	0.9
	

	29927-85-3
	6H-1-indanone
	-249.2
	
	-248.4
	

	6088-72-8
	6H-2-indanone
	-252.1
	
	-251.4
	

	2308731-82-8
	6H-2-Me-1-indanone
	-277.5
	
	-276.8
	

	64558-16-3
	6H-3-Me-1-indanone
	-281.3
	
	-280.6
	

	92015-40-2
	6H-5-Me-1-indanone
	-280.8
	
	-280.1
	

	1824616-45-6
	6H-6-Me-1-indanone
	-281.0
	
	-280.3
	

	1823221-69-7
	6H-4-methoxy-1-indanone
	-397.6
	
	-396.9
	

	
	6H-5-methoxy-1-indanone
	-395.2
	
	-394.5
	

	
	6H-6-methoxy-1-indanone
	-396.1
	
	-395.4
	

	1195675-41-2
	6H-5,6-methoxy-1-indanone
	-538.7
	
	-538.1
	

	16385-56-1
	6H-1,3-indandione
	-347.8
	
	-347.1
	

	101581-29-7
	6H-4-benzofuranone
	-345.9
	
	-345.2
	

	16806-93-2
	6,7-dihydro-4(5H)-benzofuranone
	-222.8
	
	-222.0
	

	
	6,7-dihydro-5(4H)-benzofuranone 
	-202.9
	
	-202.1
	

	169378-54-5
	4,5-dihydro-6(7H)-benzofuranone 
	-202.7
	
	-201.9
	

	108153-93-1
	5,6-dihydro-7(4H)-benzofuranone 
	-212.0
	
	-211.2
	


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 Ref. [11] (see Table 1 and the references inside this table) and evaluated using the on-line data base [10]. 
c Calculated according to equation:
(g)corr/ kJ.mol-1 = 1.0007 × (g, AT)G3MP2 + 0.99 	with R2 = 0.999,
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 S6
Results of quantum-chemical calculations with G3MP2 method for alcohols (at T = 298 K, p° = 0.1 MPa, all data are in kJ·mol-1)
	CAS
	Compound
	(g)ATa
	(g)expb
	(g)corrc
	d

	6351-10-6
	1-indanol [12]
	-111.3
	-107.7
	-107.3
	-0.4

	4254-29-9
	2-indanol [12]
	-114.9
	-109.5
	-110.8
	1.3

	1470-94-6
	5-indanol [12]
	-120.1
	-117.6
	-116.2
	-1.4

	939-19-5
	3-hydroxycoumarin [13]
	-367.6
	-367.7
	-367.0
	-0.7

	99-93-4
	4-hydroxy-acetophenone [14]
	-267.9
	-264.6
	-266.0
	1.4

	108-93-0
	cyclohexanol [Table S15]
	-290.8
	-290.2
	-289.2
	-1.0


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 (the references inside this table) and evaluated using the on-line data base [10]. 
c Calculated according to equation:
(g)corr/ kJ.mol-1 = 1.0133 × (g, AT)G3MP2 + 5.6 	with R2 = 0.9999,
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 S7
Compilation of quantum-chemical calculations with G3MP2/B3LYP and G3MP2 methods for ketones (at T = 298 K, p° = 0.1 MPa, all data are in kJ·mol-1)
	
	G3MP2/B3LYP a
	G3MP2/B3LYP b
	G3MP2c
	

	Compound
	(g)corr
	(g)WBR
	(g)corr
	(g)QCd

	1-indanone 
	-63.5
	-
	-62.9
	-63.3±2.9

	2-methyl-1-indanone 
	-92.7
	-94.4±4.2 [15]
	-91.4
	-92.8±2.4

	3-methyl-1-indanone 
	-92.6
	-94.3±4.2 [15]
	-91.4
	-92.8±2.4

	6-methyl-1-indanone 
	-92.2
	-96.3±2.4 [16]
	-94.8
	-95.2±1.9

	4-methoxy-1-indanone 
	-218.9
	219.1±3.3 [15]
	-213.9
	-217.6±2.2

	5-methoxy-1-indanone 
	-220.0
	-220.3±3.3 [15]
	-214.6
	-218.7±2.2

	6-Methoxy-1-indanone 
	-212.6
	-215.3±2.4 [16]
	-212.9
	-214.5±1.9

	5,6-dimethoxy-1-indanone 
	-355.8
	-356.1±2.4 [16]
	-353.6
	-355.6±1.9

	6,7-dihydro-4(5H)-benzofuranone 
	-
	-217.9±2.5 [17]
	-221.8
	-219.0±2.1

	6,7-dihydro-5(4H)-benzofuranone 
	-
	-197.9±2.5 [17]
	-202.1
	-199.0±2.1

	4,7-dihydro-6(7H)-benzofuranone 
	-
	-197.9±2.5 [17]
	-201.9
	-199.0±2.1

	5,6-dihydro-7(4H)-benzofuranone 
	-
	-207.3±2.5 [17]
	-211.2
	-208.4±2.1


a From Table S8 with the expanded uncertainties of ±4.1 kJ·mol-1 [4].
b Results from [15, 16] were calculated with sets of well-balanced reactions (WBR)
c From Table S3 with the expanded uncertainties of ±4.1 kJ·mol-1 [4].
d Weighted average value calculated from the results given in columns 2 to 4.














Table S8
Results of quantum-chemical calculations with G3MP2/B3LYP methods (at T = 298 K, p° = 0.1 MPa, all data are in kJ·mol-1)
	CAS
	Compound
	(g)AT a
	(g)exp b
	(g)corr c
	d

	71-43-2
	benzene 
	77.0 [15]
	82.9 [18]
	82.2
	0.7

	108-88-3
	toluene
	44.6 [15]
	50.1 [18]
	50.3
	-0.2

	100-66-3
	methoxy-benzene 
	-77.3 [15]
	-70.3 [19]
	-69.9
	-0.4

	83-33-0
	1-indanone 
	-70.8 [15]
	-63.9
	-63.5
	-0.4

	17496-14-9
	2-methyl-1-indanone 
	-100.4 [15]
	
	-92.7
	

	6072-57-7
	3-methyl-1-indanone 
	-100.3 [15]
	-91.2
	-92.6
	1.4

	24623-20-9
	6-methyl-1-indanone 
	-99.9 [16]
	-95.1
	-92.2
	-2.9

	13336-31-7
	4-methoxy-1-indanone 
	-228.4 [15]
	-217.6
	-218.9
	1.3

	5111-70-6
	5-methoxy-1-indanone 
	-229.6 [15]
	-215.7
	-220.0
	4.3

	13623-25-1
	6-methoxy-1-indanone 
	-222.1 [16]
	-216.0
	-212.6
	-3.4

	2107-69-9
	5,6-dimethoxy-1-indanone 
	-367.3 [16]
	-356.7
	-355.8
	-0.9


a Calculated in the literature by G3MP2/B3LYP and atomization reaction (expanded uncertainties of ±4.1 kJ·mol-1 [4]).
b The experimental data as compiled from the original literature (Table 1 and the references inside this table) and evaluated using the on-line data base [10]. 
c Calculated according to equation: (g)corr/ kJ.mol-1 = 0.9858 × (g, AT)G3MP2/B3LYP + 6.3 	with R2 = 0.9997,
derived from the correlations of the results given in columns 3 and 4 of this table.
d Difference between column 4 and column 5.

Temperature adjustments of vaporization enthalpies
The vapor pressures, , at different temperatures for HL and HR compounds available in the literature were approximated uniformly using the three-parameter equation [20]:
				(S1),
where a and b are two adjustable parameters, and the third parameter  is fixed. This parameter  = (g) – (liq or cr) is the difference between the molar heat capacities of the gaseous (g) and the liquid/crystal phase (liq or cr), respectively.
The -values used in Eq. (S1) are usually estimated according to empirical equations developed by Acree and Chickos [21]: 
[bookmark: _Hlk142731839]	 	(S2)
	 	(S3)
where (cr, 298 K) or (liq, 298 K) values are of experimental origin or they can be also estimated according to the group-additivity procedure by Acree and Chickos [21]. The empirical coefficients in Eqs. (S2) and (S3) were originally derived from experimental data available for various organic compounds. It has turned out that the –values calculated using the conventional method of Acree and Chickos [21] are systematically and significantly overestimated when the procedure is applied e.g. to aromatic and aliphatic ethers [6, 22]. Therefore, the empirical coefficients in Eq. (S2) were re-evaluated using the reliable vapor pressures from the literature and the specific for each family equations were derived:
for aliphatic cyclic hydrocarbons [23]:
	 	(S4)
for aromatic ketones [24]:
	 	(S5)
for aliphatic cyclic ketones [25]:
	 	(S6)
for aromatic alcohols [19]:
	 	(S7)
for aliphatic cyclic alcohols [25]:
	 	(S8)
for dimethoxy alkanes [26]:
	 	(S9)
Table S9
Compilation of data on molar heat capacities (liq) and heat capacity differences  (in J.K-1.mol-1) at T = 298 K
	Compounds
	 a
	 b

	1-indanone
	216.8
	46.8 [Eq. S5]

	2-indanone
	216.8
	46.8 [Eq. S5]

	2-Me-1-indanone
	243.6
	53.8 [Eq. S5]

	3-Me-1-indanone
	243.6
	53.8 [Eq. S5]

	5-Me-1-indanone
	245.2
	54.2 [Eq. S5]

	6-Me-1-indanone
	245.2
	54.2 [Eq. S5]

	4-MeO-1-indanone
	268.4
	60.2 [Eq. S5]

	5-MeO-1-indanone
	268.4
	60.2 [Eq. S5]

	6-MeO-1-indanone
	268.4
	60.2 [Eq. S5]

	5,6-diMeO-1-indanone
	320.0
	73.6 [Eq. S5]

	1,3-indandione
	239.3
	52.6 [Eq. S5]

	6,7-dihydro-4-benzofuranone
	199.3
	46.2 [Eq. 2]

	1-indanol
	244.9
	74.6 [Eq. S7]

	2-indanol
	244.9
	74.6 [Eq. S7]

	
	
	

	6H-1-indanone
	235.8
	55.7 [Eq. S6]

	6H-2-indanone
	235.8
	55.7 [Eq. S6]

	6H-2-Me-1-indanone
	262.6
	62.7 [Eq. S6]

	6H-3-Me-1-indanone
	262.6
	62.7 [Eq. S6]

	6H-5-Me-1-indanone
	262.6
	

	6H-6-Me-1-indanone
	262.6
	

	6H-4-methoxy-1-indanone
	285.8
	

	6H-5-methoxy-1-indanone
	285.8
	

	6H-6-methoxy-1-indanone
	285.8
	

	6H-5,6-methoxy-1-indanone
	335.8
	

	6H-1,3-indandione
	258.3
	

	6H-4-benzofuranone
	233.5
	

	
	
	

	6H-1-indanol
	263.9
	119.6 [Eq. S8]

	6H-2-indanol
	263.9
	119.6 [Eq. S8]

	6H-2-Me-1-indanol
	290.7
	

	6H-3-Me-1-indanol
	290.7
	

	6H-5-Me-1-indanol
	290.7
	

	6H-6-Me-1-indanol
	290.7
	

	6H-4-methoxy-1-indanol
	313.9
	

	6H-5-methoxy-1-indanol
	313.9
	

	6H-6-methoxy-1-indanol
	313.9
	

	6H-5,6-methoxy-1-indanol
	363.9
	

	6H-1,3-indanediol
	314.5
	

	8H-4-benzofuranol [99767-96-1]
	261.6
	

	1,2-dimethoxy-cyclohexane [19752-95-5]
	253.0
	58.4 [Eq. S9]

	2,6-dimethylphenol
	256.0
	85.6 [Eq. S7]

	2,4,6-trimethylphenol
	297.4
	96.3 [Eq. S7]

	naphthalene
	205.0
	63.0 [Eq. S2]

	decalin
	238.8
	55.7 [27]


a Calculated according to the group-additivity procedure developed by Acree and Chickos [21]. 
b Calculated according to the empirical procedures developed by Acree and Chickos [21] and modified in this work (see text above).


Table S10
Compilation of data on molar heat capacities (cr) and heat capacity differences  (in J.K-1.mol-1) at T = 298 K
	Compounds
	 a
	 b

	1-indanone
	171.8 [7]
	26.4

	2-indanone
	170.7
	26.4

	6-Me-1-indanone
	198.3
	30.5

	4-MeO-1-indanone
	216.8
	33.3

	5-MeO-1-indanone
	216.8
	33.3

	5,6-diMeO-1-indanone
	262.9
	40.2

	1,3-indandione
	180.6
	27.8

	1-indanol
	170.6
	26.3

	2-indanol
	170.6
	26.3

	2,6-dimethylphenol
	174.4
	26.9

	2,4,6-trimethylphenol
	220.0
	33.7


a Calculated according to the group-additivity procedure developed by Acree and Chickos [21] or taken from the literature. 
b Calculated according to Eq. (S3).


Calculations of vaporisation enthalpies from the boiling points at reduced pressures (BP-method)
The experimental boiling points (BP) at various reduced pressures available in the literature [28, 29] may be helpful to support these new results. As a rule, these boiling points come from the distillation of reaction mixtures after synthesis and are used to identify the compound. Usually, the temperatures are given in the range of a few degrees and the pressures are measured with non-calibrated manometers. However, in our previous work, e.g. on methyl-biphenyls [30] or alkoxy-benzenes [31] we have shown that reasonable trends can generally be obtained from even such coarse data. For example, in Fig. S1 reliable vapour pressures available for ethoxy-benzene were compared with the boiling points (BP) at reduced pressures found in the literature [28, 29] and evaluated in our previous study [31]. The apparent agreement of vapour pressures shown in Fig. S1 has supported the usefulness of BP as supplemental information.
The accuracy of this data is questionable as it comes from the distillation of a compound after its synthesis and not from special physico-chemical studies. However, the numerous data on boiling temperatures at standard pressure as well as at reduced pressures provide at least a reliable level of the experimental vapour pressures and trend of the dependence of the vapour pressure with temperature [30, 31]. This type of data is especially important and helps to reconcile the results in a case where the conventional methods show significant disagreement.



Fig. S1. The temperature dependence of vapour pressures over the liquid sample of ethoxy-benzene:
 ○ – [32]; ● – [33]; [image: Ein Bild, das Kreis, rot, Farbigkeit enthält.

Automatisch generierte Beschreibung] - boiling points at reduced pressures compiled in Ref. [31].

Table S11
The vapour pressures p, and standard molar vaporisation enthalpies and entropies obtained by the approximation of boiling points at different pressures available in the literature [28, 29, 34]
	T/
Ka
	p/
Pa
	/a
kJmol-1
	/
JK-1mol-1


1-indanone [874-35-1]
(298 K) = (65.51.4) kJ.mol-1
(298 K) = (133.01.5) JK-1mol-1
(298 K) = (25.90.4) kJ.mol-1
 ; pref = 1 Pa
	332
	40
	64.0
	127.6

	338
	67
	63.7
	127.6

	338
	67
	63.7
	127.6

	348
	133
	63.2
	126.6

	357
	200
	62.8
	124.2

	357
	200
	62.8
	124.2

	358
	200
	62.7
	123.6

	358
	200
	62.7
	123.6

	360
	267
	62.6
	124.7

	361
	267
	62.6
	124.1

	370
	400
	62.2
	122.1

	390
	1333
	61.2
	121.1

	391
	1333
	61.2
	120.6

	392
	1333
	61.1
	120.1

	392
	1333
	61.1
	120.1

	392
	1333
	61.1
	120.1

	393
	1333
	61.1
	119.6

	393
	1600
	61.1
	121.1

	398
	2000
	60.9
	120.4

	398
	2000
	60.9
	120.4

	399
	1600
	60.8
	118.0

	399
	2266
	60.8
	120.9

	399
	1600
	60.8
	118.0

	515
	101325
	55.4
	107.7

	516
	101325
	55.3
	107.4

	516
	101325
	55.3
	107.4

	517
	101325
	55.3
	107.1

	518
	101325
	55.2
	106.8


2-indanone [615-13-4]
(298 K) = (63.12.6) kJ.mol-1
(298 K) = (128.27.8) JK-1mol-1
(298 K) = (24.80.8) kJ.mol-1
 ; pref = 1 Pa
	339
	67
	61.1
	119.5

	357
	267
	60.3
	119.6

	362
	400
	60.1
	120.0

	383
	1333
	59.1
	118.3

	385
	1333
	59.0
	117.3

	522
	101325
	52.6
	100.8


2-Me-indanone [17496-14-9]
(298 K) = (64.81.5) kJ.mol-1
(298 K) = (134.22.1) JK-1mol-1
(298 K) = (24.80.4) kJ.mol-1
 ; pref = 1 Pa
	361
	400
	61.5
	124.4

	363
	400
	61.4
	123.1

	363
	400
	61.4
	123.1

	366
	533
	61.2
	123.7

	368
	533
	61.1
	122.5

	373
	800
	60.8
	122.9

	376
	933
	60.7
	122.5

	377
	933
	60.6
	121.9

	381
	1200
	60.4
	121.7

	384
	1200
	60.2
	120.1

	385
	1467
	60.2
	121.2

	385
	1200
	60.2
	119.5

	386
	1467
	60.1
	120.6

	388
	1333
	60.0
	118.8

	391
	1600
	59.8
	118.7

	392
	2133
	59.8
	120.5

	393
	2000
	59.7
	119.5

	393
	2133
	59.7
	120.0

	398
	2400
	59.5
	118.4

	398
	2400
	59.5
	118.4

	399
	2400
	59.4
	117.9

	401
	2533
	59.3
	117.3

	402
	2533
	59.3
	116.8

	443
	15599
	57.1
	113.3

	503
	97325
	53.8
	106.8

	507
	97325
	53.6
	105.5

	508
	97325
	53.6
	105.2


3-Me-indanone [6072-57-7]
(298 K) = (67.21.8) kJ.mol-1
(298 K) = (139.44.4) JK-1mol-1
(298 K) = (25.70.4) kJ.mol-1
 ; pref = 1 Pa
	386.2
	1199.9
	-68.92
	62.5
	125.0

	386.2
	1199.9
	-68.92
	62.5
	125.0

	389.2
	1333.2
	-140.69
	62.3
	124.2

	391.2
	1599.9
	-26.45
	62.2
	124.7

	392.2
	1599.9
	-107.71
	62.2
	124.1

	392.2
	1599.9
	-107.71
	62.2
	124.1

	393.2
	1599.9
	-192.52
	62.1
	123.6

	396.2
	1866.5
	-202.84
	61.9
	123.3

	398.2
	2666.4
	392.26
	61.8
	125.2

	399.2
	2133.2
	-249.93
	61.8
	122.8

	401.2
	2666.4
	51.79
	61.7
	123.6

	499.9
	101324.7
	14259.21
	56.4
	112.9


6-Me-indanone [24623-20-9]
(298 K) = (63.92.7) kJ.mol-1
(298 K) = (126.07.5) JK-1mol-1
(298 K) = (26.30.7) kJ.mol-1
 ; pref = 1 Pa
	343
	53
	61.5
	116.5

	385
	667
	59.2
	112.1

	397
	1467
	58.5
	112.3

	399
	1467
	58.4
	111.3

	549
	101325
	50.3
	91.9


4-MeO-indanone [13336-31-7]
(298 K) = (74.62.0) kJ.mol-1
(298 K) = (140.23.0) JK-1mol-1
(298 K) = (32.80.4) kJ.mol-1
 ; pref = 1 Pa
	393
	200
	68.9
	123.6

	576
	101325
	57.8
	100.5


5-MeO-indanone [5111-70-6]
(298 K) = (75.23.4) kJ.mol-1
(298 K) = (138.58.1) JK-1mol-1
(298 K) = (33.90.4) kJ.mol-1
 ; pref = 1 Pa
	418
	533
	68.0
	119.1

	423
	533
	67.7
	116.4

	592
	101325
	57.5
	97.2




5,6-diMeO-indanone [2107-69-9]
(298 K) = (93.63.2) kJ.mol-1
(298 K) = (162.51.7) JK-1mol-1
(298 K) = (45.20.4) kJ.mol-1
 ; pref = 1 Pa
	411
	27
	85.3
	139.1

	412
	27
	85.2
	138.4

	645
	101325
	68.1
	105.7


1-indanol [6351-10-6]
(298 K) = (69.12.4) kJ.mol-1
(298 K) = (141.42.4) JK-1mol-1
(298 K) = (26.90.2) kJ.mol-1
 ; pref = 1 Pa
	392
	1200
	62.1
	121.5

	393
	1200
	62.0
	120.9

	396
	1333
	61.8
	120.3

	401
	1600
	61.4
	118.7

	483
	33331
	55.3
	105.3

	523
	101325
	52.3
	100.1

	528
	101325
	51.9
	98.4


2-indanol [4254-29-9]
(298 K) = (68.62.7) kJ.mol-1
(298 K) = (141.35.3) JK-1mol-1
(298 K) = (26.40.5) kJ.mol-1
 ; pref = 1 Pa
	372
	400
	63.1
	123.9

	375
	533
	62.8
	124.0

	393
	1600
	61.5
	122.1

	396
	1600
	61.3
	120.3

	523
	101325
	51.8
	99.1


6H-1-indanone [29927-85-3]
(298 K) = (58.61.7) kJ.mol-1
(298 K) = (128.45.1) JK-1mol-1
(298 K) = (20.30.4) kJ.mol-1
 ; pref = 1 Pa
	305
	40
	58.2
	125.7

	305
	40
	58.2
	125.7

	306
	40
	58.1
	124.9

	330
	267
	56.8
	122.8

	331
	267
	56.7
	122.1

	345
	800
	55.9
	122.0

	345
	800
	55.9
	122.0

	346
	800
	55.9
	121.4

	346
	800
	55.9
	121.4

	363
	1600
	54.9
	117.0

	363
	2133
	54.9
	119.4

	364
	1600
	54.9
	116.4

	368
	2666
	54.7
	118.4

	489
	101058
	47.9
	98.1


cis-6H-2-indanone [5689-05-3]
(298 K) = (56.81.6) kJ.mol-1
(298 K) = (120.62.9) JK-1mol-1
(298 K) = (20.80.3) kJ.mol-1
 ; pref = 1 Pa
	357
	800
	53.5
	109.8

	369
	1600
	52.8
	108.8

	369
	1600
	52.8
	108.8

	370
	1600
	52.8
	108.3

	370
	1600
	52.8
	108.3

	378
	2666
	52.3
	108.3

	381
	3066
	52.2
	108.0

	382
	3066
	52.1
	107.5

	383
	2666
	52.1
	105.8

	383
	3066
	52.1
	107.0

	383
	2666
	52.1
	105.8

	400
	5999
	51.1
	104.4

	400
	5999
	51.1
	104.4

	401
	5999
	51.1
	103.9

	401
	5999
	51.1
	103.9

	498
	101325
	45.7
	91.8


trans-6H-2-indanone [16484-17-6]
(298 K) = (56.21.5) kJ.mol-1
(298 K) = (120.84.8) JK-1mol-1
(298 K) = (20.10.2) kJ.mol-1
 ; pref = 1 Pa
	333
	267
	54.2
	113.5

	356
	933
	52.9
	109.8

	361
	1333
	52.7
	110.0

	361
	1333
	52.7
	110.0

	362
	1467
	52.6
	110.2

	362
	1333
	52.6
	109.4

	362
	1333
	52.6
	109.4

	363
	1467
	52.5
	109.6

	363
	1467
	52.5
	109.6

	364
	1733
	52.5
	110.5

	365
	1733
	52.4
	109.9

	365
	1733
	52.4
	109.9

	365
	1733
	52.4
	109.9

	371
	2533
	52.1
	109.9

	371
	2533
	52.1
	109.9

	376
	2800
	51.8
	108.1

	382
	3333
	51.5
	106.5

	386
	4666
	51.3
	107.3

	491
	101325
	45.4
	92.6

	491
	101325
	45.4
	92.6








6H-2-Me-1-indanone [2308731-82-8]
(298 K) = (59.11.4) kJ.mol-1
(298 K) = (125.21.5) JK-1mol-1
(298 K) = (21.80.2) kJ.mol-1
 ; pref = 1 Pa
	328
	133
	57.2
	119.5

	329
	133
	57.2
	118.8

	501
	101325
	46.4
	92.6


6H-3-Me-1-indanone [64558-16-3]
(298 K) = (60.31.8) kJ.mol-1
(298 K) = (126.43.3) JK-1mol-1
(298 K) = (22.60.3) kJ.mol-1
 ; pref = 1 Pa
	332
	133
	58.1
	120.1

	360
	667
	56.4
	115.0

	363
	667
	56.2
	113.2

	506
	101325
	47.2
	93.4


trans-6H-6-Me-1-indanone [24623-20-9]
(298 K) = (61.61.9) kJ.mol-1
(298 K) = (120.93.2) JK-1mol-1
(298 K) = (25.50.4) kJ.mol-1
 ; pref = 1 Pa
	343
	80
	59.1
	113.1

	385
	667
	56.8
	106.0

	397
	1467
	56.2
	106.4

	399
	1467
	56.1
	105.5

	549
	101325
	48.0
	87.6


6H-1-indanol [53927-31-4]
(298 K) = (72.22.5) kJ.mol-1
(298 K) = (159.23.5) JK-1mol-1
(298 K) = (24.70.5) kJ.mol-1
 ; pref = 1 Pa
	325
	53
	69.0
	149.5

	328
	53
	68.6
	146.5

	380
	1600
	62.4
	129.8

	382
	2000
	62.2
	130.5

	383
	2000
	62.1
	129.8

	496
	101325
	48.5
	97.9


6H-2-indanol [59078-17-1]
(298 K) = (73.23.4) kJ.mol-1
(298 K) = (160.23.3) JK-1mol-1
(298 K) = (25.50.3) kJ.mol-1
 ; pref = 1 Pa
	379
	1333
	63.6
	132.2

	380
	1467
	63.4
	131.8

	381
	1467
	63.3
	131.1

	382
	1467
	63.3
	130.7

	382
	1600
	63.3
	131.4

	383
	1467
	63.1
	130.0

	383
	1600
	63.1
	130.3

	384
	1467
	63.0
	129.2

	403
	4000
	60.7
	123.8

	404
	4000
	60.6
	123.2

	498
	101325
	49.3
	99.2


6H-3-Me-indanol [857773-69-4]
(298 K) = (76.94.0) kJ.mol-1
(298 K) = (161.21.7) JK-1mol-1
(298 K) = (28.90.2) kJ.mol-1
 ; pref = 1 Pa
	382
	533
	66.3
	130.1

	383
	533
	66.2
	129.3

	539
	101325
	46.4
	86.3


1,2-di-MeO-cyclohexane [19752-95-5]
(298 K) = (64.11.7) kJ.mol-1
(298 K) = (159.66.3) JK-1mol-1
(298 K) = (16.60.6) kJ.mol-1
 ; pref = 1 Pa
	302
	200
	63.9
	159.9

	326
	1333
	62.5
	155.8

	336
	3066
	61.9
	155.3

	338
	2000
	61.8
	150.3

	339
	2000
	61.7
	149.6

	340
	3066
	61.7
	152.5

	340
	2800
	61.7
	151.7

	341
	2800
	61.6
	151.0

	348
	4266
	61.2
	149.7

	348
	4533
	61.2
	150.2

	348
	4266
	61.2
	149.7

	348
	4533
	61.2
	150.2

	405
	101325
	57.9
	143.0

	408
	101325
	57.7
	141.6


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. S1) and uncertainties from temperature adjustment to T = 298 K. Uncertainties in the temperature adjustment of vaporisation enthalpies to the reference temperature T = 298 K are estimated to account with 20 % to the total adjustment.














Table S12
Correlation of vaporisation enthalpies, (298 K)/ kJ.mol-1 of auxiliary compounds with their Kovats indices (Jx)
	Compound
	Jx a
	(298 K)exp b
	(298 K)calc c
	d

	indane 
	1030
	49.0±0.5 [Table S15]
	49.6
	-0.6

	2,6-dimethylphenol
	1105
	57.9±1.1 [Table S13]
	56.9
	1.0

	2,4,6-trimethyl-phenol
	1205
	66.1±1.3 [Table S13]
	66.6
	-0.5

	1-indanole
	1230
	
	69.0
	

	2-indanole
	1225
	
	68.5
	


a Kovats indices on the non-polar column DB-5 [35].
b Experimental data evaluated in Tables S13 and S15.
c Calculated using equation (298 K) = -50.2 + 0.0969×Jx with R² = 0.9888,
 with the assessed expanded uncertainty of ±1.0 kJ.mol-1 (0.95 level of confidence, k = 2).
d Difference between column 3 and 4 in this table.


Table S13
Compilation of enthalpies of vaporization, (298 K), enthalpies of fusion, (298 K), and sublimation enthalpies, (298 K), and of aromatic compounds (in kJ.mol-1)a
	
	(298 K)
	(298 K)b
	(298 K)

	1-indanone
	63.1±0.7 [Table 2]
	17.4±0.5
	80.5±0.9 d

	2-indanone
	62.9±1.3 [Table 2]
	15.6±0.5
	78.5±1.4

	6-Me-1-indanone
	66.1±1.9 c
	18.9±1.0
	85.0±1.6 [16]

	4-MeO-1-indanone
	75.1±2.7 c
	23.2±1.2
	98.3±2.4 [15]

	5-MeO-1-indanone
	77.9±1.4 [Table 2]
	23.4±1.2
	101.3±0.7 [Table 2]

	6-MeO-1-indanone
	76.7±2.4 c
	23.2±1.2
	99.9±2.1 [16]

	5,6-MeO-1-indanone
	94.8±2.8 c
	21.4±1.4
	116.2±2.4 [16]

	1,3-indandione
	76.6±1.4 [Table 2]
	19.2±1.3
	95.8±1.9 d

	1-indanole
	70.2±1.5 c
	17.1±1.1
	87.3±1.0 [12]

	2-indanole
	71.5±1.6 c
	17.2±1.2
	88.7±1.0 [12]

	
	
	
	

	2,6-dimethylphenol
	57.9±1.1 c
	17.7±1.1
	75.6±0.2 [36]

	2,4,6-trimethylphenol
	66.1±1.3 c
	16.7±1.3
	82.8±0.3 [37]


a Uncertainties are presented as expanded uncertainties (0.95 level of confidence with k=2). 
b The experimental enthalpies of fusion  measured at Tfus were adjusted to 298 K in Table S14.
c The difference of columns 4 and 3 in this table.
d The sum of columns 2 and 3 in this table.













Estimation of fusion enthalpies according to the Walden´s Rule 

In 1908 Paul Walden found [38] that the ratio according to Eq. (S10) can be considered as a constant (Walden´s Constant) [39, 40]:
 	WC =  =  = 56.5 J·K-1·mol-1	(S10)
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. (S10) is known as Walden's rule for thermochemistry [41]. From a practical point of view and based on our experience, Eq. (S10) 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 [42] and for the for R-substituted benzamides [43]. 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 S14
Adjustment of experimental enthalpies of fusion, , of aromatics from melting points, Tfus, to T = 298 K a
	Compound
	Tfus b
	(Tfus) c
	WC d
	(298 K) e

	
	K
	kJmol-1
	JK-1mol-1
	kJmol-1

	1-indanone
	312.9
	17.8±0.2 [7]
	
	

	
	314.1
	17.6±0.2 [44]
	
	

	
	313.5
	17.7±0.2 (average)
	56.5
	17.4±0.5

	2-indanone
	330.0
	16.9±0.2 [44]
	
	15.6±0.5

	6-Me-1-indanone
	335.1
	19.7±0.3 [16]
	58.8
	18.9±1.0

	4-MeO-1-indanone
	379.0 [29]
	(379.0×67.0) = (25.4±1.0)f
	
	23.2±1.2

	5-MeO-1-indanone
	383.0 [29]
	(383.0×67.0) = (25.7±1.0)f
	
	23.4±1.2

	6-MeO-1-indanone
	380.6
	25.5±0.6 [16]
	67.0
	23.3±1.2

	5,6-diMeO-1-indanone
	392.3
	24.5±0.4 [16]
	62.5
	21.4±1.4

	1,3-indandione
	401.5
	21.8±0.5 [44]
	
	19.2±1.3

	1-indanole
	328.0 [29]
	(328.0×56.5) = (18.5±1.0)f
	
	17.1±1.1

	2-indanole
	343.0 [29]
	(343.0×56.5) = (19.4±1.0)f
	
	17.2±1.2

	2,6-dimethylphenol
	318.9
	18.9±0.2 [45]
	59.2
	17.7±1.1

	2,4,6-trimethylphenol
	344.0 [29]
	(344.0×56.5) = (19.4±1.0)f
	
	16.7±1.3


a Uncertainties are presented as expanded uncertainties (0.95 level of confidence with k=2). 
b Experimental melting temperatures from references cited inside of this table.
c Enthalpies of fusion  measured at Tfus .
d Walden´s Constants calculated according to Eq. (S10).
e Enthalpies of fusion  measured at Tfus were adjusted to T = 298 K with help of the following equation [21]: 
 (298 K)/(J·mol-1) = (Tfus/K) – (-)×[(Tfus/K) – 298 K],
where  and  were taken from Tables S9 and S10. Uncertainties in the temperature adjustment of fusion enthalpies from Tfus to the reference temperature are estimated to account with 30 % to the total adjustment [21]. 
f Calculated according to the equation: (Tfus/K)  = WC × Tfus with the Walden's Constant (WC = 56.5 J·K-1·mol-1) [38, 39]



Table S15
[bookmark: _Hlk145353341]Thermochemical data at T = 298 K (p° = 0.1 MPa) for auxiliary compounds (in kJ·mol-1)
	Compounds
	(liq)
	
	(g)

	cyclopentane [287-92-3] [11]
	-105.1±0.8
	28.7±0.2
	-76.4±0.8

	methyl-cyclopentane [96-37-7] [11]
	-137.9±0.8
	31.8±0.2
	-106.2±0.8

	cyclohexane [110-82-7] [11]
	-156.4±0.8
	33.0±0.2
	-123.4±0.8

	methyl-cyclohexane [108-87-2] [11]
	-190.2±1.0
	35.4±0.2
	-154.8±1.1

	naphthalene [18]
	95.2±2.1
	55.4±1.4
	150.6±1.5

	trans-decalin [11]
	-230.6±1.0
	48.4±0.3 [27]
	-182.2±1.1

	
	
	
	

	furan 110-00-9 [11]
	-62.3±0.7
	27.4±0.2
	-34.9±0.7

	tetrahydro-furan 109-99-9 [11]
	-216.2±0.8
	32.0±0.2
	-184.2±0.8

	
	
	
	

	cyclopentanone [120-92-3] [46]
	-236.2±1.1
	42.8±0.2
	-193.4±1.1

	cyclohexanone 108-94-1 [11]
	-271.2±2.1
	45.1±0.2
	-226.1±2.1

	cyclopentanol 96-41-3 [11]
	-300.1±1.6
	57.6±0.3
	-242.6±1.7

	cyclohexanol [108-93-0] [47, 48]
	-352.0±0.7
	61.8±0.6
	-290.2±0.9

	
	
	
	

	2-Me-cyclopentanone [1120-72-5] [11]
	-268.6±3.6
	45.1±0.7
	-223.5±3.5

	3-Me-cyclopentanone [1757-42-2] [11]
	-269.9±3.6
	45.8±0.8
	-224.1±3.5]

	cis-2-Me-cyclopentanol [25144-05-2] [11]
	-329.1±3.9
	58.3±1.7
	-270.8±3.5

	
	
	
	

	1,2-dimethoxy-ethane [26]
	-379.6±0.6
	41.9±0.6
	-337.7±0.8

	1,2-dimethoxy-benzene [49]
	-290.3±2.3
	64.5±0.3
	-206.0±3.1

	1,2-dimethoxy-cyclohexane [Tables S3 and S11]
	-474.8±4.0
	64.1±2.0 
	-410.7±3.5

	8H-benzofuran [13054-97-2] [6]
	-283.1±4.3
	48.8±1.2
	-234.3±4.1

	
	
	
	

	benzene [71-43-2] [18]
	49.0±0.9
	33.9±0.1
	82.9±0.9

	methyl-benzene [108-88-3] [18]
	12.0±1.1
	38.1±0.1
	50.1±1.1

	methyl-cyclohexane [108-87-2] [11]
	-190.2±1.0
	35.4±0.2
	-154.8±1.1

	phenol [108-95-2] [19]
	-150.5±1.3
	58.0±0.6
	-92.5±1.2

	methoxy-benzene [100-66-3] [19]
	-116.9±0.7
	46.4±0.2
	-70.3±0.7

	[bookmark: _Hlk207184980]methoxy-cyclohexane [931-56-6] [50]
	-309.8±3.6
	43.0±0.5
	-266.8±3.5

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

	trans-6H-indane [3296-50-2] [11]
	-176.2±1.8
	44.8±1.3
	-131.4±2.2



Table S16
Evaluation of the available thermochemical data at T = 298 K (p° = 0.1 MPa) for auxiliary bicyclic aliphatic ketones (in kJ·mol-1)
	Compound
	(liq)exp b
	c
	(g)expd
	(g)QCe
	f

	cis-6H-1-indanone [2826-65-5]
	(-328.0±5.0) [51]
	58.8±0.9
	(-269.2±5.1)
	-248.4
	-20.8

	trans-6H-1-indanone [16783-22-5]
	(-349.0±5.0) [51]
	58.8±0.9
	(-290.2±5.1)
	-248.4
	-41.8

	cis-6H-2-indanone [5689-04-3]
	-307.1±1.3 [52]
	57.6±0.3
	-249.5±1.3
	-251.4
	1.9

	trans-6H-2-indanone [16484-17-6]
	-305.3±1.6 [52]
	56.3±0.3
	-249.0±1.6
	-251.4
	2.4

	cis-3a-Me-2-indanone [13351-29-6](cr)
	-347.9±3.4 [53]
	60.9±0.2 [53]
	-287.0±3.4
	-285.7
	-1.3

	trans-3a-Me-2-indanone [20379-99-1]
	-333.5±1.6 [53]
	58.3±0.2 [53]
	-275.2±3.2
	-277.7
	1.8


a Uncertainties correspond to expanded uncertainties of the mean (0.95 level of confidence).
b Experimental values from the literature. Numbers in parentheses were considered questionable. The recommended values are printed in bold.
c The evaluated values from Table 2.
d The sum of columns 3 and 4.
e The evaluated values from Tables S3 and S8.
f Difference between columns 4 and 5.


[bookmark: _Hlk141716083]Basics of the group-additivity concept (“centerpiece” approach)

[bookmark: _Hlk141717920]Group additivity (GA) methods are successfully used to predict both the gas-phase enthalpies of formation and vaporisation enthalpies. The idea behind conventional GA methods is to split the experimental enthalpies of molecules into relatively small groups in order to obtain well-defined numerical contributions for them. The prediction then proceeds as construction of a framework of desired model molecule from the appropriate number and type of these contributions. Comprehensive systems of group contributions (or increments) are developed, covering the main classes of organic compound. Admittedly, the applicability of GA in the case of cyclic molecules is limited. To overcome this limitation, various ring corrections are implemented in the GA parameterization, however, each correction term is specific only to a particular unsubstituted ring (e.g. for cyclobutane, cyclopentane, cyclohexane, etc.). However, any type of substitution significantly affects ring strain due to intense interactions of the substituent(s) with the ring. The idea of the “centerpiece” approach is to select a potentially large "centerpiece" molecule that has a reliable enthalpy and that can generally mimic the structure of the molecule of interest. Then the necessary groups or blocks are attached to the "centerpiece", resulting in the construction of the desired molecule. A prerequisite for this method is that reliable experimental data are available for the selected “centerpiece” molecule.


	[image: ]
	[image: ]


Fig. S2 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 2-Me-1-indanone using the “centerpiece approach” based on 1-indanone and the structure-property difference in the pair 2-Me-cyclopentanone/cyclopentanone. The numerical values of enthalpies of vaporisation required for calculations are given in Table 2 and Table S15.
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Fig. S3 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 3-Me-1-indanone using the “centerpiece approach” based on 1-indanone and the structure-property difference in the pair 3-Me-cyclopentanone/cyclopentanone. The numerical values of enthalpies of vaporisation required for calculations are given in Table 2 and Table S15.









	
[image: ]
	[image: ]


Fig. S4 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 5-Me-1-indanone (and 6-Me-1-indanone) using the “centerpiece approach” based on 1-indanone and the structure-property difference in the pair toluene/benzene. The numerical values of enthalpies of vaporisation required for calculations are given in Table 2 and Table S15.
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Fig. S5 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 5-MeO-1-indanone (as well as 4-MeO-1-indanone and 6-MeO-1-indanone) using the “centerpiece approach” based on 1-indanone and the structure-property difference in the pair methoxybenzene/benzene. The numerical values of enthalpies of vaporisation required for calculations are given in Table 2 and Table S15.
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Fig. S6 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 5,6-dimethoxy-1-indanone using the “centerpiece approach” based on 1-indanone and the structure-property difference in the pair 1,2-dimethoxybenzene/benzene. The numerical values of enthalpies of vaporisation required for calculations are given in Table 2 and Table S15.
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Fig. S7 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 1,3-indanedione using the “centerpiece approach” based on 1-indanone and the structure-property difference in the pair cyclopentanone/cyclopentane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 2 andTable S15.
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Fig. S8 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-1-indanone (or 6H-2-indanone) using the “centerpiece approach” based on indane and the structure-property difference in the pair cyclopentanone/cyclopentane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.
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Fig. S9 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-1-indanone (or 6H-2-indanone) using the “centerpiece approach” based on 1-indanone (or 2-indanone) and the structure-property difference in the pair indane/6H-indane (first line). The numerical values of enthalpies of vaporisation required for calculations are given in Table 2 and Table S15.
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Fig. S10 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-3Me-1-indanone (or 6H-2Me-1-indanone) using the “centerpiece approach” based on 6H-1-indanone and the structure-property difference in the pair Me-cyclopentane/cyclopentane. The numerical values of enthalpies of vaporisation required for calculations are given in Tables 3 and S15.
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Fig. S11 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-5Me-1-indanone (or 6H-6Me-1-indanone) using the “centerpiece approach” based on 6H-1-indanone and the structure-property difference in the pair Me-cyclohexane/cyclohexane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.
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Fig. S12 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-4MeO-1-indanone (or 6H-5MeO-1-indanone and 6H-6MeO-1-indanone) using the “centerpiece approach” based on 6H-1-indanone and the structure-property difference in the pair methoxy-cyclohexane/cyclohexane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and S15.
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Fig. S13 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-5,6-diMeO-1-indanone using the “centerpiece approach” based on 6H-1-indanone and the structure-property difference in the pair 1,2-dimethoxy-cyclohexane/cyclohexane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.
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Fig. S14 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-1,3-indanedione (using the “centerpiece approach” based on 6H-1-indanone and the structure-property difference in the pair cyclopentanone/cyclopentane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.
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Fig. S15 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-4-benzofuranone using the “centerpiece approach” based on 8H-benzofuran and the structure-property difference in the pair cyclohexanone/cyclohexane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.
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Fig. S16 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-1-indanol (or 6H-2-indanol) using the “centerpiece approach” based on 6H-indane and the structure-property difference in the pair cyclopentanol/cyclopentane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.
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Fig. S17 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-2Me-1-indanol using the “centerpiece approach” based on 6H-1-indanol and the structure-property difference in the pair 2-Me-cyclopentanol/cyclopentanol. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.
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Fig. S18 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-3Me-1-indanol using the “centerpiece approach” based on 6H-1-indanol and the structure-property difference in the pair 3-Me-cyclopentanol/cyclopentanol. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.
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Fig. S19 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-5Me-1-indanol (or 6H-6Me-1-indanol) using the “centerpiece approach” based on 6H-1-indanol and the structure-property difference in the pair Me-cyclohexanol/cyclohexane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.
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Fig. S20 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-4MeO-1-indanol (or 6H-5MeO-1-indanol and 6H-6MeO-1-indanol) using the “centerpiece approach” based on 6H-1-indanol and the structure-property difference in the pair methoxy-cyclohexane/cyclohexane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.




	
[image: ]
	[image: ]


Fig. S21 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-5,6-diMeO-1-indanol using the “centerpiece approach” based on 6H-1-indanol and the structure-property difference in the pair 1,2-dimethoxy-cyclohexane/cyclohexane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.
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Fig. S22 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 6H-1,3-indanediol (using the “centerpiece approach” based on 6H-1-indanol and the structure-property difference in the pair 1cyclopentanol/cyclopentane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and S15.
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Fig. S23 Calculating the enthalpy of vaporisation, (298 K)/ kJmol-1 of 8H-4-benzofuranol using the “centerpiece approach” based on 8H-benzofuran and the structure-property difference in the pair cyclohexanol/cyclohexane. The numerical values of enthalpies of vaporisation required for calculations are given in Table 3 and Table S15.


Table S17 Calculation of the liquid phase reaction enthalpies, (liq), the equilibrium temperatures, , and the total Gibbs free energies of reactions, (liq), of the partial hydrogenation of the hydrogen-lean compounds shown in Fig. 1 at T = 298.15 K (p°=0.1 MPa, in kJ·mol-1)
	HL Compound
	(liq)
	HR Compound
	(liq)
	
	(liq)
	a
	
	(liq)b

	1-indanone, 83-33-0
	-126.0
	6H-1-indanone, [29927-85-3]
	-307.2
	R1
	-181.2
	-60.4
	477
	12.5

	2-indanone, 615-13-4
	-114.9
	6H-2-indanone, [6088-72-8]
	-307.6
	R2
	-192.7
	-64.2
	525
	-5.2

	2-Me-1-indanone, 17496-14-9
	-156.5
	6H-2-Me-1-indanone [2308731-82-8]
	-337.1
	R3
	-180.6
	-60.2
	496
	5.8

	3-Me-1-indanone, 6072-57-7
	-157.2
	6H-3-Me-1-indanone [64558-16-3]
	-341.7
	R4
	-184.5
	-61.5
	505
	1.9

	5-Me-1-indanone, 4593-38-8
	-160.7
	6H-5-Me-1-indanone, [92015-40-2]
	-341.2
	R5
	-180.5
	-60.2
	482
	10.5

	6-Me-1-indanone, 24623-20-9
	-160.2
	6H-6-Me-1-indanone [1824616-45-6]
	-341.5
	R6
	-181.3
	-60.4
	473
	14.4

	4-methoxy-1-indanone, 13336-31-7
	-288.8
	6H-4-methoxy-1-indanone [1823221-69-7]
	-465.7
	R7
	-176.9
	-59.0
	486
	8.9

	5-methoxy-1-indanone, 5111-70-6
	-292.1
	6H-5-methoxy-1-indanone
	-463.3
	R8
	-171.2
	-57.1
	467
	15.9

	6-methoxy-1-indanone, 13623-25-1
	-289.5
	6H-6-methoxy-1-indanone
	-464.2
	R9
	-174.6
	-58.2
	479
	11.6

	5,6-methoxy-1-indanone, 2107-69-9
	-447.9
	6H-5,6-methoxy-1-indanone [1195675-41-2]
	-628.0
	R10
	-180.1
	-60.0
	521
	-3.4

	1,3-indandione, 606-23-5
	-242.2
	6H-1,3-indandione [16385-56-1]
	-420.0
	R11
	-177.8
	-59.3
	465
	17.3

	6,7-dihydro-4-benzofuranone, 16806-93-2
	-291.2
	6H-4-benzofuranone [101581-29-7]
	-406.1
	R12
	-114.7
	-57.5
	496
	2.3

	1-indanol, 6351-10-6
	-176.6
	6H-1-indanol [53927-31-4]
	-369.5
	R13
	-193.0
	-64.3
	503
	2.8

	2-indanol, 4254-29-9
	-179.8
	6H-2-indanol [59078-17-0]
	-367.9
	R14
	-188.1
	-62.7
	494
	6.0


a Reaction enthalpies per 1 mole of H2.
a Gibbs free reaction enthalpies at 500 K.





Table S18
Calculation of the liquid phase reaction enthalpies, (liq), the equilibrium temperatures, , and the total Gibbs free energies of reactions, (liq), of the aliphatic cyclic  ketones (shown in Fig. 1) to the aliphatic alcohols (shown in Fig. 1)  at T = 298.15 K (p°=0.1 MPa, in kJ·mol-1)
	HL Compound
	(liq)
	HR Compound
	(liq)
	
	(liq)a
	
	(liq)b

	6H-1-indanone, [29927-85-3]
	-307.2
	6H-1-indanol [53927-31-4]
	-369.5
	R1´
	-62.3
	416
	12.6

	6H-2-indanone, [6088-72-8]
	-307.6
	6H-2-indanol [59078-17-0]
	-367.9
	R2´
	-60.3
	388
	17.3

	6H-2-Me-1-indanone [2308731-82-8]
	-337.1
	6H-2-Me-1-indanol [16149-29-4]
	-399.5
	R3´
	-62.4
	396
	16.4

	6H-3-Me-1-indanone [64558-16-3]
	-341.7
	6H-3-Me-1-indanol [857773-69-4]
	-404.6
	R4´
	-62.8
	412
	13.5

	6H-5-Me-1-indanone, [92015-40-2]
	-341.2
	6H-5-Me-1-indanol
	-404.0
	R5´
	-62.8
	394
	16.9

	6H-6-Me-1-indanone [1824616-45-6]
	-341.5
	6H-6-Me-1-indanol
	-404.1
	R6´
	-62.7
	393
	17.1

	6H-4-methoxy-1-indanone [1823221-69-7]
	-465.7
	6H-4-methoxy-1-indanol [1823625-45-1]
	-530.4
	R7´
	-64.7
	418
	12.7

	6H-5-methoxy-1-indanone
	-463.3
	6H-5-methoxy-1-indanol
	-528.2
	R8´
	-64.9
	420
	12.5

	6H-6-methoxy-1-indanone
	-464.2
	6H-6-methoxy-1-indanol [13336-33-9]
	-528.6
	R9´
	-64.4
	416
	13.0

	6H-5,6-methoxy-1-indanone [1195675-41-2]
	-628.0
	6H-5,6-methoxy-1-indanol
	-694.8
	R10´
	-66.8
	432
	10.6

	6H-1,3-indandione [16385-56-1]
	-420.0
	6H-1,3-indandiol
	-564.4
	R11´
	-72.2
	467
	10.4

	6H-4-benzofuranone [101581-29-7]
	-406.1
	8H-4-benzofuranol [99767-96-1]
	-486.5
	R12´
	-80.4
	540
	-6.0


a Reaction enthalpies per 1 mole of H2.
b Gibbs free reaction energies at 500 K.



Table S19 Calculation of the liquid phase reaction enthalpies, (liq), the equilibrium temperatures, , and the total Gibbs free energies of reactions, (liq), ), of the full hydrogenation of the hydrogen-lean compounds (shown in Fig. 1) to the aliphatic alcohols (shown in Fig. 1) at T = 298.15 K (p°=0.1 MPa, in kJ·mol-1)

	HL Compound
	(liq)
	HR Compound
	(liq)
	
	(liq)
	a
	
	(liq)b

	1-indanone, 83-33-0
	-126.0
	6H-1-indanol [53927-31-4]
	-369.5
	R1´´
	-243.5
	-60.9
	460
	25.1

	2-indanone, 615-13-4
	-114.9
	6H-2-indanol [59078-17-0]
	-367.9
	R2´´
	-253.0
	-63.3
	484
	12.1

	2-Me-1-indanone, 17496-14-9
	-156.5
	6H-2-Me-1-indanol [16149-29-4]
	-399.5
	R3´´
	-242.9
	-60.8
	465
	22.2

	3-Me-1-indanone, 6072-57-7
	-157.2
	6H-3-Me-1-indanol [857773-69-4]
	-404.6
	R4´´
	-247.3
	-61.8
	478
	15.5

	5-Me-1-indanone, 4593-38-8
	-160.7
	6H-5-Me-1-indanol
	-404.0
	R5´´
	-243.3
	-60.8
	456
	27.4

	6-Me-1-indanone, 24623-20-9
	-160.2
	6H-6-Me-1-indanol
	-404.1
	R6´´
	-243.9
	-61.0
	449
	31.5

	4-methoxy-1-indanone, 13336-31-7
	-288.8
	6H-4-methoxy-1-indanol [1823625-45-1]
	-530.4
	R7´´
	-241.6
	-60.4
	466
	21.6

	5-methoxy-1-indanone, 5111-70-6
	-292.1
	6H-5-methoxy-1-indanol
	-528.2
	R8´´
	-236.1
	-59.0
	453
	28.4

	6-methoxy-1-indanone, 13623-25-1
	-289.5
	6H-6-methoxy-1-indanol [13336-33-9]
	-528.6
	R9´´
	-239.1
	-59.8
	460
	24.6

	5,6-methoxy-1-indanone, 2107-69-9
	-447.9
	6H-5,6-methoxy-1-indanol
	-694.8
	R10´´
	-246.9
	-61.7
	494
	7.2

	1,3-indandione, 606-23-5
	-242.2
	6H-1,3-indandiol
	-564.4
	R11´´
	-322.2
	-64.4
	466
	27.7

	6,7-dihydro-4-benzofuranone, 16806-93-2
	-291.2
	8H-4-benzofuranol [99767-96-1]
	-486.5
	R12´´
	-195.3
	-65.1
	513
	-3.6


a Reaction enthalpies per 1 mole of H2.
b Gibbs free reaction energies at 500 K.

Table S20
Calculation of the liquid phase reaction entropies, (liq), of the hydrogenation of compounds shown in Fig. 1, at T = 298 K (p°=0.1 MPa, in J·K-1·mol-1)
	
	HL compound
	(liq)HLa
	HR compound
	(liq)HRb
	(liq)c
	(liq)/H2 d

	R1
	1-indanone 
	242.7
	6H-1-indanone
	255.1
	-379.7
	-126.6

	R2
	2-indanone 
	238.1
	6H-2-indanone 
	262.3
	-367.9
	-122.6

	R3
	2-Me-1-indanone
	260.8
	6H-2-Me-1-indanone
	288.5
	-364.4
	-121.5

	R4
	3-Me-1-indanone
	259.7
	6H-3-Me-1-indanone
	286.6
	-365.2
	-121.7

	R5
	5-Me-1-indanone
	274.0
	6H-5-Me-1-indanone
	291.9
	-374.2
	-124.7

	R6
	6-Me-1-indanone
	283.3
	6H-6-Me-1-indanone
	291.9
	-383.5
	-127.8

	R7
	4-MeO-1-indanone
	282.3
	6H-4-methoxy-1-indanone
	310.7
	-363.7
	-121.2

	R8
	5-MeO-1-indanone
	285.0
	6H-5-methoxy-1-indanone
	310.7
	-366.4
	-122.1

	R9
	6-MeO-1-indanone
	283.4
	6H-6-methoxy-1-indanone
	310.7
	-364.8
	-121.6

	R10
	5,6-diMeO-1-indanone
	314.7
	6H-5,6-methoxy-1-indanone
	361.4
	-345.4
	-115.1

	R11
	1,3-indandione
	251.5
	6H-1,3-indandione
	261.1
	-382.5
	-127.5

	R12
	6,7-dihydro-4-benzofuranone
	179.9
	6H-4-benzofuranone
	209.5
	-231.8
	-115.9

	
	
	
	
	
	
	

	R13
	1-indanol
	227.9
	6H-1-indanol
	236.0
	-384.0
	-128.0

	R14
	2-indanol
	226.9
	6H-2-indanol
	238.4
	-380.6
	-126.9

	
	
	
	
	
	
	

	R1''
	1-indanone 
	242.7
	6H-1-indanol
	236.0
	-529.5
	-132.4

	R2''
	2-indanone 
	238.1
	6H-2-indanol
	238.4
	-522.5
	-130.6

	R3''
	2-Me-1-indanone
	260.8
	6H-2-Me-1-indanol
	260.9
	-522.7
	-130.7

	R4''
	3-Me-1-indanone
	259.7
	6H-3-Me-1-indanol
	264.5
	-518.0
	-129.5

	R5''
	5-Me-1-indanone
	274.0
	6H-5-Me-1-indanol
	263.3
	-533.5
	-133.4

	R6''
	6-Me-1-indanone
	283.3
	6H-6-Me-1-indanol
	263.3
	-542.8
	-135.7

	R7''
	4-MeO-1-indanone
	282.3
	6H-4-methoxy-1-indanol
	286.7
	-518.4
	-129.6

	R8''
	5-MeO-1-indanone
	285.0
	6H-5-methoxy-1-indanol
	286.7
	-521.1
	-130.3

	R9''
	6-MeO-1-indanone
	283.4
	6H-6-methoxy-1-indanol
	286.7
	-519.5
	-129.9

	R10''
	5,6-diMeO-1-indanone
	314.7
	6H-5,6-methoxy-1-indanol
	337.4
	-500.1
	-125.0

	R11''
	1,3-indandione
	251.5
	6H-1,3-indanediol
	213.1
	-691.9
	-138.4

	R12''
	6,7-dihydro-4-benzofuranone
	179.9
	8H-4-benzofuranol
	191.4
	-380.6
	-126.9

	
	
	
	
	
	average
	-126.8

	R1'
	6H-1-indanone
	255.1
	6H-1-indanol
	236.0
	-149.8
	-149.8

	R2'
	6H-2-indanone
	262.3
	6H-2-indanol
	238.4
	-154.6
	-154.6

	R3'
	6H-2-Me-1-indanone
	287.8
	6H-2-Me-1-indanol
	260.9
	-157.6
	-157.6

	R4'
	6H-3-Me-1-indanone
	286.6
	6H-3-Me-1-indanol
	264.5
	-152.8
	-152.8

	R5'
	6H-5-Me-1-indanone
	291.9
	6H-5-Me-1-indanol
	263.3
	-159.3
	-159.3

	R6'
	6H-6-Me-1-indanone
	291.9
	6H-6-Me-1-indanol
	263.3
	-159.3
	-159.3

	R7'
	6H-4-methoxy-1-indanone
	310.7
	6H-4-methoxy-1-indanol
	286.7
	-154.7
	-154.7

	R8'
	6H-5-methoxy-1-indanone
	310.7
	6H-5-methoxy-1-indanol
	286.7
	-154.7
	-154.7

	R9'
	6H-6-methoxy-1-indanone
	310.7
	6H-6-methoxy-1-indanol
	286.7
	-154.7
	-154.7

	R10'
	6H-5,6-methoxy-1-indanone
	361.4
	6H-5,6-methoxy-1-indanol
	337.4
	-154.7
	-154.7

	R11'
	6H-1,3-indandione
	261.1
	6H-1,3-indanediol
	213.1
	-178.7
	-154.7

	R12'
	6H-4-benzofuranone
	209.5
	8H-4-benzofuranol
	191.4
	-148.8
	-148.5

	
	
	
	
	
	average
	-154.6


a Liquid-phase entropies of formation of hydrogen-lean (HL) counterparts of the LOHC systems from Table 5.
b Liquid-phase entropies of formation of hydrogen-rich (HR) counterparts of the LOHC systems from Table 5.
c The total change of the reaction entropies of hydrogenation reactions of compounds shown in Fig. 1.
d Reaction entropies per 1 mole of H2.


Table S21.
Calculation of the liquid phase reaction enthalpies,  (at T = 298 K), the equilibrium temperatures,  (in K), and the Gibbs free energies of reactions, , (in kJ·mol-1) of the partial or full hydrogenation of the HL and HR compounds shown in Fig. 1 (p°=0.1 MPa, in kJ·mol-1). Values in bold are related are related to the number of hydrogen molecules released in the reactions

	Reactants
	a
(298 K)
	b
(298 K)
	c
(298 K)
	d
(298 K)
	e
(298 K)
	f
(298 K)
	 g
(500 K)
	h

	1-indanone
	-126.0
	242.7
	216.8
	
	
	
	
	

	6H-1-indanone
	-307.2
	255.1
	235.8
	
	
	
	
	

	R1
	
	
	
	-181.2
	-379.7
	-67.4
	-68.0
	477

	
	
	
	
	-60.4
	-126.6
	-22.7
	4.2
	

	2-indanone
	-114.9
	238.1
	216.8
	
	
	
	
	

	6H-2-indanone
	-307.6
	262.3
	235.8
	
	
	
	
	

	R2
	
	
	
	-192.7
	-367.9
	-83.3
	-5.2
	525

	
	
	
	
	-64.2
	-122.6
	-27.8
	-1.7
	

	2-Me-1-indanone
	-156.5
	260.8
	243.6
	
	
	
	
	

	6H-2-Me-1-indanone
	-337.1
	288.5
	262.6
	
	
	
	
	

	R3
	
	
	
	-180.6
	-364.4
	-71.2
	5.4
	496

	
	
	
	
	-60.2
	-121.5
	-24.0
	1.8
	

	3-Me-1-indanone
	-157.2
	259.7
	243.6
	
	
	
	
	

	6H-3-Me-1-indanone
	-341.7
	286.6
	262.6
	
	
	
	
	

	R4
	
	
	
	-184.5
	-365.2
	-75.6
	1.9
	505

	
	
	
	
	-61.5
	-121.7
	-25.2
	0.6
	

	5-Me-1-indanone
	-160.7
	274.0
	245.2
	
	
	
	
	

	6H-5-Me-1-indanone
	-341.2
	291.9
	262.6
	
	
	
	
	

	R5
	
	
	
	-180.5
	-374.2
	-68.9
	10.5
	482

	
	
	
	
	-60.2
	-124.7
	-23.0
	3.5
	

	6-Me-1-indanone
	-160.2
	283.3
	245.2
	
	
	
	
	

	6H-6-Me-1-indanone
	-341.5
	291.9
	262.6
	
	
	
	
	

	R6
	
	
	
	-181.3
	-383.5
	-67.0
	14.4
	473

	
	
	
	
	-60.4
	-127.8
	-22.3
	4.8
	

	4-MeO-1-indanone
	-288.8
	282.3
	268.4
	
	
	
	
	

	6H-4-MeO-1-indanone
	-465.7
	310.7
	285.8
	
	
	
	
	

	R7
	
	
	
	-176.9
	-363.7
	-68.5
	8.9
	486

	
	
	
	
	-59.0
	-121.2
	-22.8
	3.0
	

	5-MeO-1-indanone
	-292.1
	285.0
	268.4
	
	
	
	
	

	6H-5-MeO-1-indanone
	-463.3
	310.7
	285.8
	
	
	
	
	

	R8
	
	
	
	-171.2
	-366.4
	-62.0
	15.9
	467

	
	
	
	
	-57.1
	-122.1
	-20.7
	5.3
	

	6-MeO-1-indanone
	-289.6
	283.4
	268.4
	
	
	
	
	

	6H-6-MeO-1-indanone
	-464.2
	310.7
	285.8
	
	
	
	
	

	R9
	
	
	
	-174.7
	-364.8
	-65.9
	11.6
	479

	
	
	
	
	-58.2
	-121.6
	-22.0
	3.9
	

	5,6-diMeO-1-indanone
	-447.9
	314.7
	320.0
	
	
	
	
	

	6H-5,6-di-MeO-1-indanone
	-628.0
	361.4
	335.8
	
	
	
	
	

	R10
	
	
	
	-180.1
	-345.4
	-77.1
	-3.4
	521

	
	
	
	
	-60.0
	-115.1
	-25.7
	-1.1
	

	1,3-indandione
	-242.2
	251.5
	239.3
	
	
	
	
	

	6H-1,3-indandione
	-420.
	261.1
	258.3
	
	
	
	
	

	R11
	
	
	
	-177.8
	-382.5
	-63.8
	17.3
	465

	
	
	
	
	-59.3
	-127.5
	-21.3
	5.8
	

	6,7-dihydro-4-benzofuranone
	-291.2
	179.9
	199.3
	
	
	
	
	

	6H-4-benzofuranone
	-406.1
	209.5
	233.5
	
	
	
	
	

	R12
	
	
	
	-114.9
	-231.8
	-45.8
	2.3
	496

	
	
	
	
	-57.5
	-115.9
	-22.9
	1.2
	

	1-indanol
	-176.5
	227.9
	244.9
	
	
	
	
	

	6H-1-indanol
	-369.5
	236.0
	263.9
	
	
	
	
	

	R13
	
	
	
	-193.0
	-384.0
	-78.5
	2.8
	503

	
	
	
	
	-64.3
	-128.0
	-26.2
	0.9
	

	2-indanol
	-179.8
	226.9
	244.9
	
	
	
	
	

	6H-2-indanol
	-367.9
	238.4
	263.9
	
	
	
	
	

	R14
	
	
	
	-188.1
	-380.6
	-74.6
	6.0
	494

	
	
	
	
	-62.7
	-126.9
	-24.9
	2.0
	


a From Table 4 (main text). 
b From Table 5 (main text). 
c From Table S9.
d Calculated according to Eq. (1) from standard molar enthalpies of formation of reactants from column 2.
e Calculated according to Eq. (3) from standard molar entropies of reactants from column 3.
f Calculated according to Eq. (4) from results given in column 5 and 6 and referenced to 298 K.
g Calculated according to Eq. (4) from results given in column 5 and 6 and adjusted to 500 K.
h Calculated according to Eq. (2).



Table S22
Calculation of the liquid phase reaction enthalpies,  (at T = 298 K), the equilibrium temperatures,  (in K), and the Gibbs free energies of reactions, , (in kJ·mol-1), of the aliphatic cyclic ketones (shown in Fig. 1) to the aliphatic alcohols (shown in Fig. 1) (p°=0.1 MPa, in kJ·mol-1). Values in bold are related are related to the number of hydrogen molecules released in the reactions
	Reactants
	a
(298 K)
	b
(298 K)
	c
(298 K)
	d
(298 K)
	e
(298 K)
	f
(298 K)
	 g
(500 K)
	h

	6H-1-indanone
	-307.2
	255.1
	235.8
	
	
	
	
	

	6H-1-indanol
	-369.5
	236.0
	263.9
	
	
	
	
	

	R1´
	
	
	
	-62.3
	-149.8
	-17.6
	12.6
	416

	
	
	
	
	
	
	
	
	

	6H-2-indanone
	-307.6
	262.3
	235.8
	
	
	
	
	

	6H-2-indanol
	-367.9
	238.4
	263.9
	
	
	
	
	

	R2´
	
	
	
	-60.0
	-154.6
	-13.9
	17.3
	388

	
	
	
	
	
	
	
	
	

	6H-2-Me-1-indanone
	-337.1
	288.5
	262.6
	
	
	
	
	

	6H-2-Me-1-indanol
	-399.4
	260.9
	290.7
	
	
	
	
	

	R3´
	
	
	
	-62.4
	-158.3
	-15.2
	16.8
	394

	
	
	
	
	
	
	
	
	

	6H-3-Me-1-indanone
	-341.7
	286.6
	262.6
	
	
	
	
	

	6H-3-Me-1-indanol
	-404.6
	264.5
	290.7
	
	
	
	
	

	R4´
	
	
	
	-62.8
	-152.8
	-17.3
	13.5
	412

	
	
	
	
	
	
	
	
	

	6H-5-Me-1-indanone
	-341.2
	291.9
	262.6
	
	
	
	
	

	6H-5-Me-1-indanol
	-404.0
	263.3
	290.7
	
	
	
	
	

	R5´
	
	
	
	-62.8
	-159.3
	-15.3
	16.9
	394

	
	
	
	
	
	
	
	
	

	6H-6-Me-1-indanone
	-341.5
	291.9
	262.6
	
	
	
	
	

	6H-6-Me-1-indanol
	-404.1
	263.3
	290.7
	
	
	
	
	

	R6´
	
	
	
	-62.7
	-159.3
	-15.1
	17.1
	393

	
	
	
	
	
	
	
	
	

	6H-4-MeO-1-indanone
	-465.7
	310.7
	285.8
	
	
	
	
	

	6H-4-MeO-1-indanol
	-530.4
	286.7
	313.9
	
	
	
	
	

	R7´
	
	
	
	-64.7
	-154.7
	-18.6
	12.7
	418

	
	
	
	
	
	
	
	
	

	6H-5-MeO-1-indanone
	-463.3
	310.7
	285.8
	
	
	
	
	

	6H-5-MeO-1-indanol
	-528.2
	286.7
	313.9
	
	
	
	
	

	R8´
	
	
	
	-64.9
	-154.7
	18.8
	12.5
	420

	
	
	
	
	
	
	
	
	

	6H-6-MeO-1-indanone
	-464.2
	310.7
	285.8
	
	
	
	
	

	6H-6-MeO-1-indanone
	-528.6
	286.7
	313.9
	
	
	
	
	

	R9´
	
	
	
	-64.4
	-154.7
	-18.3
	13.0
	416

	
	
	
	
	
	
	
	
	

	6H-5,6-diMeO-1-indanone
	-628.0
	361.4
	335.8
	
	
	
	
	

	6H-5,6-di-MeO-1-indanone
	-694.8
	337.4
	363.9
	
	
	
	
	

	R10´
	
	
	
	-66.8
	-154.7
	-20.7
	10.6
	432

	
	
	
	
	
	
	
	
	

	6H-1,3-indandione
	-420.0
	261.1
	258.3
	
	
	
	
	

	6H-1,3-indanediol
	-564.4
	213.1
	314.5
	
	
	
	
	

	R11´
	
	
	
	-144.4
	-309.4
	-52.2
	10.4
	467

	
	
	
	
	
	
	
	
	

	6H-4-benzofuranone
	-406.1
	209.5
	233.5
	
	
	
	
	

	8H-4-benzofuranol
	-486.5
	191.4
	261.5
	
	
	
	
	

	R12´
	
	
	
	-80.4
	-148.8
	-36.0
	-6.0
	540


a From Table 4 (main text). 
b From Table 5 (main text). 
c From Table S9.
d Calculated according to Eq. (1) from standard molar enthalpies of formation of reactants from column 2.
e Calculated according to Eq. (3) from standard molar entropies of reactants from column 3.
f Calculated according to Eq. (4) from results given in column 5 and 6 and referenced to 298 K.
g Calculated according to Eq. (4) from results given in column 5 and 6 and adjusted to 500 K.
h Calculated according to Eq. (2).


Table S23 
Calculation of the liquid phase reaction enthalpies,  (at T = 298 K), the equilibrium temperatures,  (in K), and the Gibbs free energies of reactions, , (in kJ·mol-1) of the full hydrogenation of the hydrogen-lean compounds (shown in Fig. 1) to the aliphatic alcohols (shown in Fig. 1) (p°=0.1 MPa, in kJ·mol-1). Values in bold are related are related to the number of hydrogen molecules released in the reactions
	Reactants
	a
(298 K)
	b
(298 K)
	c
(298 K)
	d
(298 K)
	e
(298 K)
	f
(298 K)
	 g
(500 K)
	h

	1-indanone
	-126.0
	242.7
	216.8
	
	
	
	
	

	6H-1-indanol
	-369.5
	236.0
	263.9
	
	
	
	
	

	R1´´
	
	
	
	-243.5
	-529.5
	-85.6
	25.1
	460

	
	
	
	
	-60.9
	-132.4
	-21.4
	6.3
	

	2-indanone
	-114.9
	238.1
	216.8
	
	
	
	
	

	6H-2-indanol
	-367.9
	238.4
	263.9
	
	
	
	
	

	R2´´
	
	
	
	-253.0
	-522.5
	-97.2
	12.1
	484

	
	
	
	
	-63.3
	-130.6
	-24.3
	3.0
	

	2-Me-1-indanone
	-156.5
	260.8
	243.6
	
	
	
	
	

	6H-2-Me-1-indanol
	-399.4
	260.9
	290.7
	
	
	
	
	

	R3´´
	
	
	
	-243.0
	-522.7
	-87.2
	22.2
	465

	
	
	
	
	-60.8
	-130.7
	-21.8
	5.6
	

	3-Me-1-indanone
	-157.2
	259.7
	243.6
	
	
	
	
	

	6H-3-Me-1-indanol
	-404.6
	264.5
	290.7
	
	
	
	
	

	R4´´
	
	
	
	-274.4
	-518.0
	-93.0
	15.5
	478

	
	
	
	
	-61.8
	-129.5
	-23.2
	3.9
	

	5-Me-1-indanone
	-160.7
	274.0
	245.2
	
	
	
	
	

	6H-5-Me-1-indanol
	-404.0
	263.3
	290.7
	
	
	
	
	

	R5´´
	
	
	
	-243.3
	-533.3
	-84.2
	27.4
	456

	
	
	
	
	-60.8
	-133.4
	-21.1
	6.3
	

	6-Me-1-indanone
	-160.2
	283.3
	245.2
	
	
	
	
	

	6H-6-Me-1-indanol
	-404.1
	263.3
	290.7
	
	
	
	
	

	R6´´
	
	
	
	-243.9
	-542.8
	-82.1
	31.5
	449

	
	
	
	
	-61.0
	-135.7
	-20.5
	7.9
	

	4-MeO-1-indanone
	-288.8
	282.3
	268.4
	
	
	
	
	

	6H-4-MeO-1-indanol
	-530.4
	286.7
	313.9
	
	
	
	
	

	R7´´
	
	
	
	-241.6
	-518.4
	-7.0
	21.6
	466

	
	
	
	
	-60.4
	-129.6
	21.8
	5.4
	

	5-MeO-1-indanone
	-292.1
	285.0
	268.4
	
	
	
	
	

	6H-5-MeO-1-indanone
	-528.2
	286.7
	313.9
	
	
	
	
	

	R8´´
	
	
	
	-236.1
	-521.1
	-80.7
	28.4
	453

	
	
	
	
	-59.0
	-130.3
	-20.2
	7.1
	

	6-MeO-1-indanone
	-289.5
	283.4
	268.4
	
	
	
	
	

	6H-6-MeO-1-indanol
	-528.6
	286.7
	313.9
	
	
	
	
	

	R9´´
	
	
	
	-239.1
	-519.5
	-84.2
	24.6
	460

	
	
	
	
	-59.8
	-129.9
	-21.1
	6.2
	

	5,6-diMeO-1-indanone
	-447.9
	314.7
	320.0
	
	
	
	
	

	6H-5,6-di-MeO-1-indanol
	-694.8
	337.4
	363.9
	
	
	
	
	

	R10´´
	
	
	
	-246.9
	-500.1
	-97.8
	7.2
	494

	
	
	
	
	-61.7
	-125.0
	-24.4
	1.8
	

	1,3-indandione
	-242.2
	251.5
	239.3
	
	
	
	
	

	6H-1,3-indanediol
	-564.4
	213.1
	314.5
	
	
	
	
	

	R11´´
	
	
	
	-322.2
	-691.9
	-115.9
	27.7
	466

	
	
	
	
	-64.4
	-138.4
	-23.2
	5.5
	

	6,7-dihydro-4-benzofuranone
	-291.2
	179.9
	199.3
	
	
	
	
	

	8H-4-benzofuranol
	-486.5
	191.4
	261.6
	
	
	
	
	

	R12´´
	
	
	
	-195.3
	-380.6
	-81.8
	-3.6
	513

	
	
	
	
	-65.1
	-126.9
	-27.3
	-1.2
	

	Auxiliary (see Table S1)
	
	
	
	
	
	
	
	

	cyclopentanone
	-236.2
	220.3
	150.0
	
	
	
	
	

	cyclopentanol
	-300.1
	206.3
	184.1
	
	
	
	
	

	
	
	
	
	-63.9
	-144.7
	-20.8
	8.2
	442

	cyclohexanone
	-271.2
	229.0
	177.2
	
	
	
	
	

	cyclohexanol
	-352.0
	203.9
	213.6
	
	
	
	
	

	
	
	
	
	-80.8
	-155.8
	-34.3
	-3.3
	519

	furan
	-62.3
	176.7
	114.6
	
	
	
	
	

	tetrahydrofuran
	-216.2
	203.9
	123.9
	
	
	
	
	

	
	
	
	
	-153.9
	-234.2
	-48.3
	-34.1
	657

	
	
	
	
	-77.0
	-117.1
	-42.0
	-17.0
	


a From Table 4 (main text). 
b From Table 5 (main text). 
c From Table S9.
d Calculated according to Eq. (1) from standard molar enthalpies of formation of reactants from column 2.
e Calculated according to Eq. (3) from standard molar entropies of reactants from column 3.
f Calculated according to Eq. (4) from results given in column 5 and 6 and referenced to 298 K.
g Calculated according to Eq. (4) from results given in column 5 and 6 and adjusted to 500 K.
h Calculated according to Eq. (2).
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