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Δ8-tetrahydrocannabinol (Δ8-THC); cannabidiol (CBD);  2,2,5,7,8-pentamethylchroman-6-ol (PMC); cannabigerol (CBG); cannabichromene (CBC); tetrahydrocannabivarin (THCV); cannabidivarin (CBDV); and cannabigeroverin (CBGV); and cannabichromevarin (CBCV)


S1. Estimations of the vaporization and fusion enthalpy of PMC at T = 298 K
A. Estimation of the heat capacities of PMC (Tables S1, S2)
Cp(T/K) = 5 CH3- + 6 =Ca< + 2 >C(c)H2 + >C(c)< + -OHp + -O(c)-					(S4)	 
Cp(l)(298 K) = 5·34.9 + 6·15.3 + 2·25.5 +13.9 + 74.9+ 23 = 429.1 J·K-1·mol-1
Cp(cr)(298 K) = 5·36.6 + 6·8.5 + 2·24.6 + 6.1 + 23.2+ 10.3 = 322.6 J·K-1·mol-1
B. 	Adjustment of crgHm(341.5 K) to crgHm(Tfus K) of PMC; Tfus = 365.3 K                         crgH(298 K)  = crgHm(341.3 K) [2] + (0.75 + 0.15·322.6)·(341.45 – 365.3)		                     crgH(298 K) = (105.9±1.8) – (1.2±0.2) = (104.7±1.8) kJ·mol-1  
C.	Adjustment of crgHm(341.5 K) to crgHm(298 K) of PMC
crgH(298 K)  = crgHm(341.3 K) [2] + (0.75 + 0.15·322.6)·( 341.45 – 298.15)	 
crgH(298 K)  = (105.9±1.8) + (2.1±0.4) = (108.0±1.8) kJ·mol-1 (107.4±0.8 [2])
D.	Adjustment of crlH(Tfus) to crlH(298 K) of PMC [S1]
crlH(298 K) = (27.0±0.2)[2] + [0.15·(322.6) – 0.26·(429.1) – 9.83]·(365.3 – 298.15)/1000]
crlH(298 K) =(22.1±1.0) kJ·mol-1
   E. Vaporization enthalpy of PMC at T = 298 K
lgH(298 K) = crgH(298 K) – crlH(298 K):		(S5)
lgH(298 K) = (107.4±0.8) [2] – (22.1±1.0) = (85.3±1.3) kJ·mol-1                                        	      		 lgH(298 K) = (108.0±1.8) – (22.1±1.0) = (85.9±2.1) kJ·mol-1      
F.   Vaporization enthalpy of PMC at Tfus
lgH(365.3 K) = (104.6±1.8) – (27.0±0.2) = (77.6±1.3) kJ·mol-1				           =

G. Adjustment of the vaporization enthalpy from T = 365.3 to 298.15 K
lgH(298 K) = (77.6±1.3) + (10.58 +0.26·429.1)·(365.3-298.15)/1000 = 85.8±1.6 kJ·mol-1 Average: [(85.3±1.3) + (85.9±2.1) + (85.8±1.6)]/3 = (85.7±1.7) kJ·mol-1
H.	A check on the internal consistency of the results: crgHm
crgH(298 K) = crlH(298 K) + lgH(298 K)	 (22.0±1.0) kJ·mol-1 + (85.7±1.7) kJ·mol-1 = (107.7±2.0) kJ·mol-1; (107.4±0.8) [2]

Table S1. Hydrocarbon group values used in the evaluation of the heat capacities in J.K-1.mol-1 [3]
	Hydrocarbon Functional Groups
	Symbol
	(l)
	(cr)
	

	Primary sp3 carbon
	CH3-
	34.9
	36.6
	

	Secondary sp3 carbon
	-CH2-
	31.9
	26.9
	

	Tertiary sp3 carbon
	>CH-
	22.4
	9.0
	

	Quaternary sp3 carbon
	>C<
	14
	-4.9
	

	Secondary sp2carbon
	=CH2
	25.8
	46
	

	Tertiary sp2 carbon
	=CH-
	27.8
	21.4
	

	Quaternary sp2 carbon
	=C<
	21.7
	6.9
	

	Cyclic Group Values 
	
	(l) 
	(cr)
	

	Cyclic secondary sp3 carbon
	>C(c)H2
	25.5
	24.6
	

	Cyclic tertiary sp3 carbon
	>C(c)H-
	17.4
	11.7
	

	Cyclic quaternary sp3 carbon
	>C(c)<
	13.9
	6.1
	

	Cyclic tertiary sp2 carbon
	=C(c)H-
	22.8
	18
	

	Cyclic quaternary sp2 carbon
	=C(c)<
	17.7
	6.6
	

	Aromatic Group Values Used [1]
	
	(l)
	(cr)
	

	Tertiary aromatic sp2 carbon
	=CaH-
	21.8
	17.5
	

	Quaternary aromatic sp2 carbon b
	=Ca<
	15.3
	8.5
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Table S2. Cyclic and acyclic functional group values used for estimating heat capacities; 	 J.K-1.mol-1 
	Cyclic Functional Groups
	Symbol
	(l) 
	(cr)

	Cyclic ether [3]
	-O(c)-
	23
	10.3

	Monovalent Acyclic Groups  Symbol 
	(l)
	(cr)

	Phenol  [1]
	-OHp
	74.9 (2)
	23.2



[bookmark: _Hlk179645616]
[bookmark: _Hlk166691538]Table S3A.
Experimental Retention Times of PMC, n-Eicosane 8-THC and Various n-Alkanes on a 15 m SPB-5 columna

	Run S1	T/K
	487.4
	492.4
	497.5
	502.6
	507.7
	512.8
	517.9

	to = 60 s
	
	
	
	t/to
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	0.725
	0.719
	0.721
	0.718
	0.726
	0.719
	0.738

	PMC
	3.58
	3.196
	2.875
	2.614
	2.403
	2.207
	2.057

	n-Eicosane
	5.629
	4.858
	4.223
	3.723
	3.317
	2.964
	2.683

	n-Heneicosane
	7.616
	6.488
	5.552
	4.831
	4.245
	3.744
	3.341

	n-Docosane
	10.383
	8.741
	7.372
	6.337
	5.495
	4.79
	4.216

	n-Tetracosane
	19.497
	16.043
	13.246
	11.141
	9.446
	8.055
	6.916

	8-THC b
	26.896
	21.918
	17.909
	14.889
	12.493
	10.539
	8.958

	n-Pentacosane
	26.896
	21.918
	18.156
	15.297
	12.98
	11.075
	9.51

	n-Hexacosane
	37.045
	29.898
	24.171
	19.933
	16.561
	13.851
	11.655


a Changes in the retention times of the non-retained references due to changes in the head pressure resulting in difference flow rate rates; b (6aR,10aR)-Δ8-Tetrahydrocannabinol

TABLE S3B
Enthalpies of Transfer and Vaporization Enthalpies Used to Evaluate Vaporization Enthalpies of PMC and 8-THC a
	Run S1
	- slope
T/K
	intercept
	Htrn(503 K) kJmol-1
	lgH(298 K) kJmol-1 (lit)b
	lgH(298 K) kJmol-1(calc)

	PMC
	6355.2±62
	11.999±0.12
	52.83±0.51
	
	85.1±1.0

	n-Eicosane
	7618.8±71
	14.051±0.14
	63.34±0.59
	101.8±2.0 c
	101.6±1.1

	n-Heneicosane
	8025.7±77
	14.547±0.15
	66.72±0.64
	106.8±2.2
	106.9±1.1

	n-Docosane
	8423.6±82
	15.026±0.16
	70.03±0.69
	111.9±2.7
	112.1±1.1

	n-Tetracosane
	9161.1±84
	15.875±0.17
	76.16±0.70
	121.9±2.8
	121.7±1.2

	8-THC
	8976.3±117
	15.171±0.23
	74.63±0.97
	
	119.3±1.2

	n-Pentacosane
	9555.8±86
	16.353±0.17
	79.44±0.71
	126.8±2.9
	126.9±1.2

	n-Hexacosane
	9916.3±92
	16.766±0.76
	82.44±0.8
	131.7±3.2
	131.6±1.2



	lgH(298 K)/kJmol-1 = (1.5720.011)Htrn(503 K) + (2.060.82)	r2 = 0.9998
	(S6)


a Uncertainties represent one standard deviation unless noted otherwise. b Reference [4] unless noted otherwise. c Reference [5]; uncertainty represents probable error.


TABLE S4A.
Experimental Retention Times of PMC, 8-THC and Various n-Alkanes on a 15 m SPB-5 columna

	Run S2	T/K
	487.3
	492.4
	497.6
	502.7
	507.8
	512.8
	517.8

	to = 60 s
	
	
	
	t/to
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	0.602
	0.598
	0.568
	0.597
	0.609
	0.612
	0.614

	PMC
	3.032
	2.689
	2.389
	2.196
	2.023
	1.865
	1.729

	n-Eicosane
	4.781
	4.089
	3.529
	3.130
	2.794
	2.504
	2.258

	n-Heneicosane
	6.46
	5.453
	4.652
	4.065
	3.578
	3.163
	2.815

	n-Docosane
	8.796
	7.337
	6.192
	5.335
	4.634
	4.047
	3.555

	n-Tetracosane
	16.509
	13.486
	11.156
	9.384
	7.964
	6.799
	5.840

	8-THC b
	22.484
	18.461
	15.323
	12.541
	10.531
	8.897
	7.565

	n-Pentacosane
	22.484
	18.461
	15.323
	12.918
	10.971
	9.358
	8.037

	n-Hexacosane
	31.233
	25.061
	20.359
	16.783
	13.967
	11.686
	9.844


a (6aR,10aR) Δ8-Tetrahydrocannabinol

TABLE S4B
Enthalpies of Transfer and Vaporization Enthalpies Used to Evaluate Vaporization Enthalpies of PMC and 8-THC a
	Run S2
	- slope
T/K
	intercept
	Htrn(503 K) kJmol-1
	lgH(298 K) kJmol-1 (lit)b
	lgH(298 K) kJmol-1(calc)

	PMC
	6409.1±64
	12.274±0.13
	53.28±0.53
	
	84.6±0.4

	n-Eicosane
	7674.2±74
	14.330±0.15
	63.80±0.66
	101.81±2.0 c
	101.7±0.5

	n-Heneicosane
	8054.8±73
	14.774±0.15
	66.96±0.61
	106.8±2.2
	106.9±0.5

	n-Docosane
	8433.5±72
	15.215±0.14
	70.11±0.60
	111.9±2.7
	112.0±0.5

	n-Tetracosane
	9169.2±71
	16.061±0.14
	76.23±0.59
	121.9±2.8
	121.9±0.5

	8-THC
	8909.2±61
	15.207±.0.12
	74.07±0.50
	
	118.4±0.5

	n-Pentacosane
	9525.3±60
	16.461±0.12
	79.19±0.50
	126.8±2.9
	126.8±0.5

	n-Hexacosane
	9887.9±67
	16.880±0.13
	82.2-±0.56
	131.7±3.2
	131.7±0.5

	
lgH(298 K)/kJmol-1 = (1.6280.01)Htrn(503 K) - (2.210.34)	r2 = 0.9999               (S7)


a Uncertainties represent one standard deviation unless noted otherwise. b Reference [4] unless noted otherwise. c Reference [5]; uncertainty represents probable error.

Summary:  	8-THC: [(119.3±1.2) + (118.4±0.5)]/2 = (119.0±0.9) kJmol-1
		9-THC: 120.4±1.8 [6]	    






Table S5.  Group values and their uncertainties from Guthrie and Taylor [7] unless noted otherwise (kJmol-1)a
	

	Group
 value
	Uncertainty

	
	Group

	Group value
	Uncertainty


	CH3(C)
	5.69
	±0.04
	
	Cd(C)2
	4.85
	±1.17

	CH2(C)2
	5.06
	±0.04
	
	CdH(C) 
	5.15
	±1.13

	CH(C)3
	3.05
	±0.13
	
	CB(H)
	5.61
	±0.08

	C(C4)
	0.335
	±0.33
	  
	CB(C)
	4.64
	±0.21

	CH2(C)(Cd)
	5.61
	±1.17
	
	CH2(C)(CB)
	3.31
	±0.75

	CH(C)2(Cd)
	4.77
	±4.39
	
	CH(C)2(CB)
	1.00
	±1.00

	C(C)3(Cd)
	-1.21
	±2.97
	
	C(C)3CB
	-2.4
	±9.2

	CH2(C)(O)
	3.51
	±0.21
	
	O(C)2
	8.37
	±0.33

	CH(C)2(O)
	0
	±0.63
	
	CB(O)
	4.64
	±0.21

	C(C)3(O)
	-1.55
	±1.13
	
	OpHHose (14)
	26.2
	±1.7

	C(C)2(Cd)(O)b
	-1.38
	±2.05
	
	OpHp/sosf (16)
	20.4
	±1.4

	CH2Cd)(CB)c
	4.46
	±1.0
	
	OpHtosg (4)
	18.0
	±0.8

	CH(C)(Cd)(CB)d
	2.9
	±2.7
	
	OpHqos h (3)
	15.8
	±1.1

	 CdH2
	4.18
	±1.5
	
	OpHdposi (4)
	14.8
	±1.6


a New group values added in this work are identified by the number of entries included in parenthesis or by footnotes; additional details are provided in the SI, Tables S6-S9. b An average of the values for a  C(C)3(O) and C(C)3(Cd). cAn average of the values for a CH2(C)(Cd) and CH2(C)(CB), this work. dAn average value of CH(C)2(Cd) and CH(C)2(CB), this work. eA group value for a phenolic hydroxide with adjacent ortho hydrogens. f A group value for a phenolic hydroxide encumbered by a single primary/secondary ortho carbon substituent. g A group value for a phenolic hydroxide encumbered by a single ortho tertiary carbon substituent. h A group value for a phenolic hydroxide encumbered by a single quaternary ortho alkyl substituent.  	 i Group value for a phenolic hydroxide doubly encumbered by adjacent primary ortho alkyl substituents. 





















Table S6. The database used for evaluation of group value for a phenol hydroxyl unencumbered by ortho substituents
	
	lgH(Tm)
kJmol-1
	Tm/K

	Cp(l)(298 K)
Jmol-1K-1
	CpT
kJmol-1
	lgH(298 K) kJmol-1 
	Ref


	Phenol
	53.2
	378
	199.2
	5.0
	58.2
	[1, 8]

	
	
	
	
	
	58.8
	[1, 9]

	
	
	
	
	
	58.5
	average

	1,3-Dihydroxybenzene
	
	
	
	
	78.4
	[1, 10]

	1,4-Dihydroxybenzene
	
	
	
	
	84.4
	[1, 10]

	3-Hydroxytoluene
	
	
	
	
	65
	[1,11]

	
	
	
	
	
	62.5
	[1, 9]

	
	
	
	
	
	61.7
	[1, 12]

	
	
	
	
	
	63.1
	average

	4-Hydroxytoluene


	62
55.6

	323
398

	227
227

	1.7
7.0

	63.7
62.6
63.1
	[I, 13]
[1, 13, 14]
average

	3,5-Dihydroxytoluene
	76.6
	417
	296
	10.4
	87
	[1, 15]

	3-Methoxyphenol
	
	
	
	
	74.4
	[1, 16]

	
	
	
	
	
	75.9
	[1, 17]

	
	
	
	
	
	75.2
	average

	4-Methoxyphenol
	
	
	
	
	73.7
	[1, 16]

	
	
	
	
	
	72.1
	[1, 16, 18]

	
	
	
	
	
	72.9
	average

	3,5-Dimethylphenol
	55.3
	442
	256
	10.7
	66.0
	[1, 13, 14]

	3-Ethylphenol
	68.1
	292
	259.3
	-0.5
	67.6
	[1, 13, 19] 

	1,3 Dihydroxy-5-ethylbenzene
	81.3
	423
	327.9
	12
	93.3
	
[1, 13, 15] 

	3-Isopropylphenol
	64.3
	392
	284.9
	7.9
	72.2
	[1, 13]

	4-Isopropylphenol
	63.7
	406
	284.9
	9.1
	72.8
	[1, 20]

	3-t-Butylphenol
	
	
	
	
	71.3
	[1, 21]

	2-Naphthol

	76.2
64.2

	298
449

	
273.4

	
11.9

	75.6
76.1
75.8
	[9] 
[22]
average















Table S7. Evaluation of the group value for a phenol unencumbered by ortho substituents: OpHHou
	

	lgH(298 K) kJmol-1 
	lgH(298 K)est - nOpHoua

	OpHHou
kJmol-1

	Phenol
	58.8
	5CB(H) + CB(C) = 32.7
	25.8

	1,3-Dihydroxybenzene
	78.4
	4CB(H) + 2CB(C) = 30.8
	23.8

	1,4-Dihydroxybenzene
	84.4
	4CB(H) + 2CB(C) = 30.8
	26.8

	3-Hydroxytoluene
	65
	CH3(C) + 4CB(H) + 2CB(C) = 37.4
	27.6

	4-Hydroxytoluene
	63.1
	CH3(C) + 4CB(H) + 2CB(C) = 37.4
	25.7

	3,5-Dihydroxytoluene
	87
	CH3(C) + 3CB(H) + 3CB(C) = 36.4
	25.3

	3-Methoxyphenol
	75.2
	CH3(C) + O(C)2+ 3CB(H) + 3CB(C) = 45.8
	29.4

	4-Methoxyphenol
	72.9
	CH3(C) + O(C)2+ 3CB(H) + 3CB(C) = 45.8
	27.1

	3,5-Dimethylphenol
	66.4
	2CH3(C) + 3CB(H) + 3CB(C) = 42.1
	24.3

	3-Ethylphenol
	67.6
	CH3(C) + CH2(C)(CB) + 4CB(H) + 2CB(C) = 40.7
	26.9

	1,3 Dihydroxy-5-ethylbenzene
	93.3
	CH3(C) + CH2(C)(CB) + 3CB(H) + 3CB(C) = 39.8
	26.8

	3-Isopropylphenol
	72.2
	2CH3(C) + CH(C)2(CB)+4CB(H) + 2CB(C) = 44.1
	28.1

	4-Isopropylphenol
	72.8
	2CH3(C) + CH(C)2(CB)+4CB(H) + 2CB(C) = 44.1
	28.7

	2-Naphthol
	75.8
	7CB(H) + 3CB(H) = 53.2
	22.7

	3-t-Butylphenol
	71.3
	3CH3(C) + C(C)3(CB) + 4CB(H) + 2CB(C)   46.4
	24.9

	14 entries

	
	OpHHou (avg)

	26.2±1.9



a n: The number of hydroxyl groups
























Table S8. 
The database used for evaluation of a group value for a phenol encumbered by ortho substitutions
	
	lgH(Tm)
kJmol-1
	Tm/K

	Cp(l)(298 K)
Jmol-1K-1
	CpT
kJmol-1
	lgH(298 K) kJmol-1 
	Ref


	2-Hydroxytoluene
	58.5
	319
	227.6
	1.5
	60
	[1, 13]

	2,4-Dihydroxytoluene
	72.2
	406
	296
	9.4
	81.6
	[1, 13, 15]

	2,6-Dihydroxytoluene
	66.9
	413
	296
	10.1
	77.0
	[1,13, 15]

	2,3-Dimethylphenol
	52.1
	448
	256
	11.6
	63.7
	[1, 13, 14]

	2,4-Dimethylphenol
	51.8
	444
	256
	11.3
	63.1
	[1,13, 14]

	2,5-Dimethylphenol
	51.7
	442
	256
	11.1
	62.8
	[1, 13, 14]

	2,6-Dimethylphenol
	48.5
	432
	256
	10.3
	58.8
	[1, 13, 14]

	2-Ethylphenol
	63.5
	292
	259.5
	 – 0.5
	63.0
	[1,13, 19

	1,3-Dihydroxy-2,5-dimethylbenzene
	74.7
	408
	324.4
	10.4
	85.1
	
[1, 13, 15]

	1,3-Dihydroxy-4,6-dimethylbenzene
	
74.7
	403
	324.4
	10.0
	
84.7
	
[1, 15]

	2-Isopropylphenol



	55.1
56.1
57.3

	385
390
350

	284.9



	7.4
7.8
4.4

	62.5
63.9
61.7
62.7
	[1, 13]
[1, 24]
[1, 25]
Average

	2-Propylphenol



	56.9
59.9
57.2

	392
398
423

	291.4



	8.1
8.8
10.8

	65.0
68.5
68.0
67.2
	[1, 13]
[1, 26]
[1, 26]
Average

	2,4,5-Trimethylphenol
	56.5
	394
	284.4
	8.1
	64.6
	[1, 27]

	2,4,6-Trimethylphenol
	53.2
	382
	284.4
	7.1
	60.3
	[1, 27]

	2,5,6-Trimethylphenol
	51.1
	431
	284.4
	11.2
	62.3
	[1, 13, 28]

	1-Naphthol
	67.3
	380
	273.4
	6.7
	74
	[1, 29]

	2-Isopropyl-5-
	58.4
	396
	313
	9.0
	67.4
	[1, 13]

	methylphenol
	
	
	
	
	68.7
	[1, 21]

	
	55.2
	423
	313
	11.5
	66.7
	[1, 26]

	
	
	
	
	
	67.6
	Average

	3-Isopropyl-2-methylphenol
	
60.2
	380
	313
	7.5
	67.7
	
[1, 30]

	4-Isopropyl-2-methylphenol	
	
59.8
	397
	313
	9.1
	68.9
	
[1, 30]

	5-Isopropyl-2-methylphenol	
	
59.4
	402
	313
	9.6
	69.0
	
[1, 30]

	6-Isopropyl-2-methylphenol
	
54.5
	386
	
313
	
8.1
	
62.6
	
[1, 30]

	cis-Isoeugenol
	69.7
	388
	329.6
	8.7
	78.4
	[1, 15]

	1,3-Dihydroxy-2-butylbenzene
	
75.3
	428
	391.7
	14.6
	
89.9
	
[1, 13, 15]

	2-t-Butylphenol
	
	
	
	
	63.2
	[1, 31]

	2-t-Butyl-4-methylphenol
	
65.7
	
	
	
	
65.7
	
[28, 31]

	2-t-Butyl-5-methylphenol
	
	
	
	
	
67.2
	
[28, 29]

	2-t-Butyl-6-methylphenol
	
	
	
	
	
63.8
	
[28, 29]

	2-(2-pentyl)phenol
	59.6
	412
	348.7
	11.5
	71.1
	[32]




Table S9.
Evaluation of a group value for a phenol encumbered by: A. a single ortho primary or secondary carbon (OpHspsos)
	[bookmark: _Hlk187059194]A. Primary/secondary ortho alkyl substituent(s)
	lgH(298 K) kJmol-1 
	lgH(298 K)est - naOpHspsos

	OpHspsos
kJmol-1

	2-Hydroxytoluene
	60.0
	CH3(C) + 4CB(H) + 2CB(C) = 37.4
	22.6

	2,4-Dihydroxytoluene
	81.6
	CH3(C) + 3CB(H) + 3CB(C) + OpHou = 62.8
	18.8

	2,6-Dihydroxytoluene
	77.0
	CH3(C) + 3CB(H) + 3CB(C) = 36.4
	20.3

	2,3-Dimethylphenol
	63.7
	2CH3(C) + 3CB(H) + 3CB(C) = 42.1
	21.6

	2,4-Dimethylphenol
	63.1
	2CH3(C) + 3CB(H) + 3CB(C) = 42.1
	21.0

	2,5-Dimethylphenol
	62.8
	2CH3(C) + 3CB(H) + 3CB(C) = 42.1
	20.7

	2-Ethylphenol
	63.0
	CH3(C) + (CH2(C)2+ 4CB(H) + 2CB(C) = 40.7
	22.3

	1,3-Dihydroxy-2,5-dimethylbenzene
	85.1
	
2CH3(C) + 2CB(H) + 4CB(C) + OpHHou = 67.6
	18.0

	1,3-Dihydroxy-4,6-dimethylbenzene
	
84.7
	2CH3(C) + 4CB(H) + 2CB(C)  
 = 41.2
	21.8

	2-Propylphenol

	67.2
	CH3(C) + CH2(C)2+ CH2(C)(CB)+4CB(H) + 2CB(C)= 45.8
	
21.4

	2,4,5-Trimethylphenol
	64.6
	3CH3(C) + 2CB(H) + 4CB(C) = 46.9  
	17.8

	1-Naphthol
	74.0
	7CB(H) + 3CB(C) = 53.2
	20.8

	3-Isopropyl-2-methylphenol
	67.7
	3CH3(C) + CH(C)2(CB) + 3CB(H) + 3CB(C) =
48.8
	
18.9

	4-Isopropyl-2-methylphenol
	68.9
	3CH3(C) + CH(C)2(CB) + 3CB(H) + 3CB(C) =
48.8
	
20.1

	cis-Isoeugenol

	78.4
	 2CH3(C) + O(C)2 + 2Cd(H)(C) + 3CB(H) + 3CB(C) = 60.8
	
17.6

	1,3-Dihydroxy-2-butylbenzene
	
89.8
	CH3(C) + 2CH2(C)2 + CH2(C)(CB)+2CB(H) + 4CB(C) = 48.9
	
20.5

	
	
	
	

	16 Entries
	
	OpHp/sos (avg)
	20.4±1.4









*

Table S10. A. Evaluation of a group value for a phenol encumbered by: a single ortho tertiary alkyl carbon (OpHstos); B. a single ortho quaternary carbon substituent (OpHsqos); C. double primary ortho substituted carbons (OpHdpsos)
	A. Ortho substituted OpH by a tertiary alkyl substituent
	lgH(298 K)est - OpHtos

	OpHtos
kJmol-1

	2-Isopropylphenol
	62.7
	2CH3(C) + CH(C)2(CB) + 3CB(H) + 3CB(C) = 44.1
	18.6

	2-Isopropyl-5-methylphenol
	67.6
	3CH3(C) + CH(C)2(CB) + 3CB(H) + 3CB(C) = 48.8
	
18.1

	2-sec-Butylphenol

	67.7
	2CH3(C) + CH2(C)2 + CH(C)2(CB) + 4CB(H) + 2CB(C) = 49.2
	18.1

	2-sec-Pentylphenol
	
	2CH3(C) + 2CH2(C)2 + CH(C)2(CB) + 4CB(H) + 2CB(C) = 54.2
	16.9

	
	
	
	

	OpHtos (avg)
	18.0±0.8

	

	B. An ortho substituted OpH by a quaterary alkyl substituent
	lgH(298 K)est - OpHqos

	OpHsqos
kJmol-1

	2-t-Butylphenol
	63.2
	3CH3(C) + C(C)3(CB) + 4CB(H) + 2CB(C) = 46.4
	16.8

	2-t-Butyl-4-methylphenol
	65.7
	4CH3(C) + C(C)3(CB) + 3CB(H) + 3CB(C) = 51.1
	14.6

	2-t-Butyl-5-methylphenol
	67.2
	4CH3(C) + C(C)3(CB) + 3CB(H) + 3CB(C) = 51.1
	16.1

	
	OpHsqos
	15.8±1.1

	

	C. Doubly substituted phenol by primary ortho alkyl groups
	lgH(298 K)est - OpHdpsos

	OpHdpsos
kJmol-1

	2,4,6-trimethylphenol
	60.3
	3CH3(C) + 2CB(H) + 4CB(C) = 46.9
	13.4

	2,5,6-trimethylphenol
	62.3
	3CH3(C) + 2CB(H) + 4CB(C) = 46.9
	15.5

	2,6-dimethylphenol
	58.8
	2CH3(C) + 3CB(H) + 3CB(C) = 42.1
	16.7

	2,4,6-trimethylphenol
	60. 3
	3CH3(C) + 3CB(H) + 4CB(C) = 46.9
	13.4

	
	
	OpHdpos
	14.8±1.6



a The number of hydroxyl groups flanked by an ortho substituent.










Table S11
Group values and their uncertainties for estimating vaporization enthalpies at T = 298 K in used in this work from Guthrie and Taylor [7] unless noted otherwise (kJmol-1) a 
	

	Group
 value
	Uncertainty

	
	Group

	Group value
	Uncertainty


	CH3(C)
	 5.69
	±0.04
	
	CdH(C) 
	 5.15
	±1.13

	CH2(C)2
	 5.06
	±0.04
	
	CB(H)
	 5.61
	±0.08

	CH(C)3
	 3.05
	±0.13
	
	CB(C)
	 4.64
	±0.21

	C(C4)
	 0.335
	±0.33
	  
	CH2(C)(CB)
	 3.31
	±0.75

	CH2(C)(Cd)
	 5.61
	±1.17
	
	CH(C)2(CB)
	 1.00
	±1.00

	CH(C)2(Cd)
	 4.77
	±4.39
	
	C(C)3CB
	-2.4
	±9.2

	C(C)3(Cd)
	-1.21
	±2.97
	
	O(C)2
	 8.37
	±0.33

	CH2(C)(O)
	 3.51
	±0.21
	
	CB(O)
	 4.64
	±0.21

	CH(C)2(O)
	 0.0
	±0.63
	
	OpHHose (14)
	 26.2
	±1.9

	C(C)3(O)
	-1.55
	±1.13
	
	OpHp/sosf (16)
	 20.4
	±1.4

	C(C)2(Cd)(O)b
	-1.38
	±2.05
	
	OpHtosg (4)
	 18.0
	±0.8

	CH2Cd)(CB)c
	 4.46
	±1.0
	
	OpHqos h (3)
	 15.8
	±1.1

	CH(C)(Cd)(CB)d
	 2.9
	±2.7
	
	OpHdposi (4)
	 14.8
	±1.6

	 CdH2
	 4.18
	±1.5
	
	1◦; 2◦ -OH
	 31.1
	±4.4

	Cd(C)2
	 4.85
	±1.17
	
	-OH‧‧‧O (intra)
	-10.3
	±0.75


a New group values added in this work are identified by the number of entries included in parenthesis or by footnotes; additional details are provided in the SI, Tables S6-S9. b An average of the values for a C(C)3(O) and C(C)3(Cd). c An average of the values for a CH2(C)(Cd) and CH2(C)(CB), this work. d An average value of CH(C)2(Cd) and CH(C)2(CB), this work. e A group value for a phenolic hydroxide with adjacent ortho hydrogens. f A group value for a phenolic hydroxide encumbered by a single primary/secondary ortho carbon substituent. g A group value for a phenolic hydroxide encumbered by a single ortho tertiary carbon substituent. h A group value for a phenolic hydroxide encumbered by a single quaternary ortho alkyl substituent.   i Group value for a phenolic hydroxide doubly encumbered by adjacent primary ortho alkyl substituents. 



















Synthetic analysis of 8-THC and 9-THC from PMC


[bookmark: _Hlk195282134]		 		 
Figure S1. Conversion of PMC to Δ8-THC, and Δ9-THC by synthetic and retrosynthetic analysis. lgH(298 K)/kJmol-1: PMC, (85.7±1.7) [12, 14, SI]; 2-methyl-2-butene (2M2B, (27.1±0.1) [19]; pentane, (26.42±0.14) [15].
1. Condensation of PMC with 2-methyl-2-butene 
lgH(298.15 K) = lgHm(298.15 K)2-MB [27] + lgHm(298.15 K)PMC [30] + 2[CH2(C)(Cd) – 		       CH3(C)] + [CH(C)3 – CH2(C)2] + [CH(C)2(CB) – CH2(C)(CB)]  
[bookmark: _Hlk194674489]lgH(298.15 K)/kJmol-1 = (85.7±1.7) PMC + (27.1±0.1) 2-MB + 2[(5.61±1.17) – (5.69±0.04)] +	        			      [(3.05±0.13) – (5.06±0.04)] + [(1.0±1.0) – (3.31±0.75)] = (108.4±4.3) 
2. De-methylation (II)
[bookmark: _Hlk190095864][bookmark: _Hlk190096034]lgH(298 K)/kJmol-1 = (108.4±4.3) + 3[CB(H) - CB(C) - (CH3(C)] + [OpHou – OpHdpos]	
lgH(298 K)/kJmol-1 = (108.4±4.3) + 3[(5.61±0.08) – (4.64±0.21) – (5.69±0.04)] + 				  	   [(26.5±1.7) – (14.8±1.6)] = (105.7±4.9)
3. Alkylation (III)
lgH(298 K)/kJmol-1 =  (105.8±3.5) + (26.4±0.1) + [CH2(C)CB) – CH3(C)] + [CB(C) – CB(H)] 			  	 + [OpHpsos – OpHou]
lgH(298 K)/kJmol-1 = (105.7±4.9) + (26.4±0.1) + [(3.31±0.75) – (5.69±0.04)] + [(4.64±0.21) – 			              (5.61±0.08)] + [ (20.4±1.4) – (26.5±1.7)] = (122.9±5.5)
4. 8-THC 										                       lgH(298 K)/kJmol-1 = (122.9±5.5) + [OpHtos – OpHpsos] = (122.9±5.5) + [(18.0±0.8) – (20.4±1.4)] lgH(298 K)/kJmol-1 =  (120.5±5.7)

5. 9-THC										          		 lgH(298 K) = 8-THC + [CH2(C)2  – CH2(C)(Cd)]C5 + [CH2(C)(Cd) – Cd(H(C)]C6 + [Cd(H(C) – 				   CH2(C)(Cd)] C2 + [CH(C)(Cd)(CB) – (CH(C)2(CB)] C3			            
lgH(298 K)/kJmol-1 = (120.5±5.7) + [(5.06±0.04) – (5.61±1.17)]C5 + [(5.61±1.17) – (5.15±1.13)]C6			+ [(5.15±1.13) – (5.61±1.17)]C2 + [(2.9±2.7) – (1.0±1.0]C3 = (121.9±6.9)




Synthetic analysis of CBD from resorcinol and 3,5-dihydroxytoluene		
Figure S2. Synthetic analysis of CBD: 
[bookmark: _Hlk192343685]lgHm(298 K)/kJmol-1: resorcinol (I): (78.4±1.3) [19, 20]; pentane (II) (26.4±0.1)[15]; 3,5-dihydroxytoluene (87.0±2.1) (IV) [S3 (SI), [19, 22]; (limonene: (49.3±0.3) (V), [21];.
	
5-Pentylresorcinol (III) =   I + II + [CH2(C)(CB) – CH3(C)] + [CB(C) – CB(H)] 	  
	lgHm(298 K)/kJmol-1   = (101.5±1.5)	
	
5-Pentylresorcinol (III) =   IV + II + [CH2(C)(CB) – 2CH3(C)] + [CB(C) – CB(H)]		      		 lgHm(298 K)/kJmol-1   =  105.3±2.2	   
	5-Pentylresorcinol (III): lgHm(298 K)/kJmol-1  = [(101.5±1.5) + (105.3±2.2)]/2 = (103.4±2.7) 

CBD = V + III + [CH(C)(CB)Cd) – CH2(C)(Cd)] + [CB(C) – CB(H)] + 2[OpHtos – OpHHos]
lgHm(298 K)/kJmol-1 = (49.3±0.3) + (103.4±2.7)  + [(2.9±2.7) – (5.61±1.17)] + [(4.64±0.21) – 					(5.61±0.08)] + 2[(18.0±0.08)  – 26.2±1.9] = (132.6±5.8) kJmol-1  



















Synthetic analysis of CBD, CBDV and  9-THCV from  9-THC



Figure 4. Synthetic analysis of CBD, 9-THCV and CBDV 
lgHm(298 K)/kJmol-1: 9 -THC: (120.3±1.8) [12]

CBD: lgHm(298 K) = 9-THC + [Cd(H2) – CH3(C)] + [Cd(C)2  – C(C)3(O)] +  [OpHtos – O(C)2] + 					[CH(C)2(Cd) – CH(C)3]				   
lgHm(298 K)/kJmol-1 = (120.3±1.8) + [(4.18±1.8) – 5.69±0.04)] + [(4.85±1.17) – (–1.55±1.13)] 				    + [(18.0±0.8) – (8.37±0.33)]  + [(4.77±4.39) – (3.05±0.13)]       			 lgHm(298 K)/kJmol-1 = (136.5±5.3)							   	   

Average: CBD: lgHm(298 K) = [(132.6±5.8) + (136.5±5.3)]/2 = (134.6±5.6) 


9-THCV: 9 THC – 2[CH2(C)2] 						       			 Synthetic analysis:  lgHm(298 K)/kJmol-1 = (120.3±1.8) – (10.12±0.08) = (110.2±1.8)
Group additivity: lgHm(298 K)/kJmol-1(Table S11C) = (112.4±3.2)
 
CBDV: CBD – 2[CH2(C)2]	 							          		 Synthetic analysis:  lgHm(298 K)/kJmol-1 = (134.6±5.5) – 2 (5.06±0.04) = (124.5±5.5)      		    Group additivity: lgHm(298 K)/kJmol-1 (Table S11C) = (128.6±6.4)












Synthetic analysis of CBG using 5-pentylresorcinol and 2-methyl-2-butene 

[image: ]
Figure 5. Synthetic analysis of CBG.  
lgHm(298 K)/kJmol-1: 2-methyl-2-butene, (2M2B, 27.1±0.1)  [19, 23], 5-pentyl-1,3-dihydroxybenzene (PR, 103.4±2.7) (This work).
[bookmark: _Hlk191658001] 2Z,6Z-2,6-Dimethyloctadiene (DMO): 2(2M2B) + 2[CH2(C)(Cd) – CH3(C)] 
 lgHm(298 K)/kJmol-1 = 2 (27.1±0.1) + 2[(5.61±1.7) – (5.69±0.04)] = (54.0±2.3)

A second step combines: 
[bookmark: _Hlk191657985]CBG: (PR) + (DMO) + [CH2(Cd)(CB) – CH3(C)] + [CB(C) –  CB(H)] + 2[OpHp/sos – OpHHos] 	    lgHm(298 K)/kJmol-1 = (103.4±2.7)) + (54.0±2.3) + [(4.46±1.0) – (5.69±0.04)] +       					    [(4.64±0.21) – 5.61±0.08)] + 2 [(20.4±1.4) – (26.2±1.7)] = (143.6±5.8)         

3.2.5 Synthetic analysis of CBG and CBGV from CBD
The synthesis of CBG from CBD initially, formally, requires a reduction of a carbon-carbon single bond in a cyclohexene ring followed by isomerization of the terminal double bond.

              	
Figure 6. Synthetic analysis of CBG and CBGV.
CBD: lgHm(298 K)/kJmol-1= (134.6±5.5) (this work).
I = CBD +[ CH2(C)(Cd) – CH(C)2(Cd)] + [CH2Cd)(CB) – CH(C)(Cd)(CB)] + 2[OpHp/sos – OpHtos]	          lgHm(298 K)/kJmol-1 (I) = (134.6±5.5) + [(5.61±1.7) – (4.77±4.39)] + [(4.46±0.96) – (2.9±2.7)] +  				     2[(20.4±1.4) – (18.0±0.8)] = (141.8±8.4)

Synthetic analysis of CBG: I + [CH3(C) – Cd(H)2] + [CdH(C) – CH2(C)(Cd)] + [CH2(C)(Cd) – 				    (CH2(C)2] + 2[OpHp/sos – OpHtos]
lgHm(298 K) /kJmol-1 (CBG) = (141.8±8.4) + [(5.69±0.04) – (4.18±1.5)] + [(5.15±1.13) – 					 	(5.61±1.17)] + [5.61±1.17) – (5.06±0.04)] = (143.4±8.7)

CBG:   lgHm(298 K) /kJmol-1 = [(143.6±5.8) + (143.4±8.7)]/2 = (143.5±7.2)
CBGV: lgHm(298 K) /kJmol-1 = (143.5±7.2) – 2[CH2(C)2] = (133.4±7.2) 
Synthetic analysis of CBC from CBD:

	Figure 7. Synthetic analysis of CBC from CBD.							            lgHm(298 K)CBD/kJmol-1 =  (134.6±5.5) 

[bookmark: _Hlk192694529]CBC: lgHm(298 K)CBD + [O(C)2 – OpHtos] + [OpHp/sos –  OpHtos] OH + [C(C)2(Cd)O – Cd(C)2]C1  +  				[CdH(C) – CH(C)(Cd)(CB)]C2 + [CdH(C) – CH(C)2(Cd)]C3 +  					[CH2(C)(Cd) – CH2(C)2]C4 + [CH2(C)2 – CH2(C)(Cd)]C5 + [CH3(C) – CdH2]C6
lgHm(298 K)/ kJmol-1 = (134.6±5.5) + [(8.37±0.33) – (18.0±0.8)] + [(20.4±1.4) –  (18.0±0.8)] OH 			    + [(-1.38±2.05) – (4.85±1.17)]C1  + [(5.15±1.13) – (2.9±2.7)]C2 + 				     [(5.15±1.13) – (4.77±4.39)]C3 + [(5.61±1.17) – (5.06±0.04)]C4 + 				     [(5.06±0.04) – (5.61±1.17)]C5 + [(5.69 ±0.04) – (4.18±0.04)]C6                 
 CBC: lgHm(298 K)/kJmol-1  =(125.3±8.8)


Synthetic analysis of CBC from CBG

			

Figure 8. Synthetic analysis of CBC from CBG						    	 	CBG:  =  (143.7±6.4) kJmol-1  
[bookmark: _Hlk196922221]CBC: 	lgHm(298 K)CBG  + [O(C)2 – OpHp/sos] + [C(C)2(Cd)(O) – Cd(C)2] +  [CH2(C)2 – (CdH(C))] + 		[CH2(C)(CB) – CH2(Cd)(CB)] + [CH2C)2  – CH2(C)(Cd)]

CBC: lgHm(298 K)/kJmol-1  = (143.5±7.3) + [(8.37±0.33) – (20.4± 1.4)] + [– (1.38±2.05) – 					  (4.85±1.17)] + [(5.06±0.04) – (5.15±1.13)] + [(3.31±0.75) – (4.46±1.0)] 				  + [5.06±0.04) – (5.61±1.17)] =  (123.5±8.0)











3.2.8 Synthetic and retrosynthetic analysis of CBC from PMC




Figure 9. Synthetic analysis of CBC from PMC
lgHm(298 K)PMC/kJmol-1 =  (85.8±1.5); 2-methyl-2-butene (2M2B): (27.1±0.1) [23];  pentane (P): (26.4±0.14) [15].
lgHm(298 K) (I) =  PMC + 3[CB(H) – CH3(C) – CB(C)] + [OpHHos – OpHdpos] 	       
 lgHm(298 K)(I)/kJmol-1 =  	(85.8±1.5) + 3[(5.61±0.08) – (5.69±0.04) – (4.64±0.21)] + 					        	[(26.2±1.9) – (14.8±1.6)] = (83.0±3.0)

lgHm(298 K) (II) =	 [I] + 2M2B + [CH2(C)2 – CH3(C)] + [CH2(C)(Cd) – CH3(C)]              											                    
lgHm(298 K)/kJmol-1 (II) = (83.0±3.0) + (27.1±0.1) + [(5.06±0.04) –  (5.69±0.04)] + 					          [5.61±1.17) – (5.69±0.04)]  = (109.4±3.2)

[bookmark: _Hlk196847228][bookmark: _Hlk196847048]lgHm(298 K) (III) = 	[II] + [P] + [CH2(C)(CB) – CH3(C)] + [CB(C) – CB(H)] + [Cd(H) – CH2(C)2] + 				[Cd(H) – CH2(C)(CB)] + [OpHp/sos – OpHHOS]

CBC:  lgHm(298 K)/kJmol-1 (II) = (109.4±3.2) + (26.4±0.14) + [(3.31±0.75) – (5.69±0.04)] + 					[(4.64±0.21) – (5.61±0.08)] + [(4.64±0.21) – (3.31±0.75)] + [(20.4±1.4) – 					(26.2±1.9)] = (128.6±4.4)

lgHm(298 K)/kJmol-1 (CBC)avg= [(125.3±8.8) + (123.5±8.0)+ (128.6±4.4)]/3 = (125.8±7.1) kJmol-1; 


CBCV: lgHm(298 K)/kJmol-1 = (126.2±5.1) – 2[CH2(C)2] = (115.1±7.1) 





Table S12. Estimation of lgH(298 K) for  8-THC and 9-THC by group additivity [7]

		    
	Estimate of 8-THC 

	Estimate of 9-THC


	[bookmark: _Hlk190870296]Group
	Number
	Group value
	Contribution
	
	Number
	Group value
	Contribution

	CH2(C)2
	3
	5.06±0.04
	15.2±0.12
	 CH2(C)2
	4
	5.06±0.04
	20.2±0.16

	CH2(C)(Cd)
	2
	5.61±1.17
	11.2±2.3
	 CH2(C)(Cd)
	1
	5.61±1.17
	5.61±1.17

	CH(C)2(CB)
	1
	2.90±2.7
	2.90±2.7
	 CH(C)(Cd)(CB)
	1
	1.0±1.0
	1.0±1.0

	CH(C)3
	1
	3.05±0.13
	3.05±0.13
	 CH(C)3
	1
	3.05±0.13
	3.05±0.13

	CH3(C)
	4
	5.69±0.04
	22.8±0.16
	 CH3(C)
	4
	5.69±0.04
	22.8±0.16

	CB(H)
	2
	5.61±0.08
	11.2±0.16
	 CB(H)
	2
	5.61±0.08
	11.2±0.16

	CB(C)
	2
	4.64±0.21
	9.28±0.42
	 CB(C)
	2
	4.64±0.21
	9.28±0.42

	CB(O)
	2
	4.64±0.21
	9.28±0.42
	 CB(O)
	2
	4.64±0.21
	9.28±0.42

	OpHtos
	1
	18.0±0.8
	18.0±0.8
	 OpHtos
	1
	18.0±0.8
	18.0±0.8

	O(C)2
	1
	8.37±0.33
	8.37±0.33
	 O(C)2
	1
	8.37±0.33
	8.37±0.33

	C(C)3O
	1
	-1.55±1.33
	-1.55±1.33
	 C(C)3(O)
	1
	-1.55±1.33
	-1.55±1.33

	CH2(C)(CB)
	1
	3.31±0.75
	3.31±0.75
	 CH2(C)(CB)
	1
	3.31±0.75
	3.31±0.75

	CdH(C)
	1
	5.15±1.1
	5.15±1.1
	 CdH(C) 
	1
	5.15±1.13
	5.15±1.13

	Cd(C)2
	1
	4.85±1.17
	4.85±1.17
	 Cd(C)2
	1
	4.85±1.17
	4.85±1.17

	Total
	23
	
	
	 Total
	23
	
	

	[bookmark: _Hlk190178247]                   lgH(298 K) = (121.1±3.5) kJmol-1
	                    lgH(298 K) = (122.5±3.8) kJmol-1




9-THCV: lgH(298 K) = (112.4±3.8) kJmol-1








	




	
	
	
	
	

	
	
	
	
	
	

	

	
	
	
	
	




			
Table S13. Estimation of lgH(298 K) for  CBD and CBG by group additivity [7]

	Estimate of CBD

	Estimate of CBG


	Group
	Number
	Group value
	Contribution
	Group
	Number
	Group value
	Contribution

	 OpHtos
	2
	18±0.8
	36.0±1.6
	 OpHpsos
	2
	20.4±1.4
	40.8±2.8

	 CH2(C)2
	4
	5.06±0.04
	20.2±0.16
	 CH2(C)2
	3
	5.06±0.04
	15.2±0.12

	 CH2(C)(CB)
	1
	3.31±0.75
	3.31±0.75
	 CH2(C)(CB)
	1
	3.31±0.75
	3.31±0.75

	 CH3(C)
	3
	5.69±0.04
	17.1±0.12
	 CH3(C)
	4
	5.69±0.04
	22.8±0.16

	 CH2(C)(Cd)
	1
	5.61±1.17
	5.61±1.17
	 CH2(C)(Cd)
	2
	5.61±1.17
	11.2±2.34

	 CH(C)2(Cd)
	1
	4.77±4.39
	4.77±4.39
	 CH2(Cd)(CB)
	1
	4.46±1.0
	4.46±1.0

	 CdH(C)
	1
	5.15±1.13
	5.15±1.13
	 CB(H)
	2
	5.61±0.08
	11.2±.16

	 CH(C)(Cd)(CB)
	1
	2.9±2.7
	2.9±2.7
	 CB(O)
	2
	4.64±0.21
	9.28±0.42

	 CB(H)
	2
	5.61±0.08
	11.2±0.16
	 CB(C)
	2
	4.64±0.21
	9.28±0.42

	 CB(O)
	2
	4.64±0.21
	9.28±0.42
	 Cd(C)2
	2
	4.85±1.17
	9.7±2.34

	 CB(C)
	2
	4.64±0.21
	9.28±0.42
	 CdH(C)
	2
	5.15±1.13
	2.55±2.26

	 Cd(C)2
	2
	4.85±1.17
	9.7±2.34
	
	
	
	

	 CdH2
	1
	4.18±1.5
	4.18±1.5
	
	
	
	

	 Total
	23
	
	
	 Total
	23
	
	

	[bookmark: _Hlk193796371]                     lgH(298 K) = (138.7±6.4) kJmol-1
	          lgH(298 K) = (147.5±5.1) kJmol-1



CBDV: lgH(298 K)/kJmol-1 = (138.7±6.4) – (2(5.06±.04) = (128.6±6.4)
[bookmark: _Hlk195547907]CBGV: lgH(298 K)/kJmol-1 = (147.7±5.2) – (2(5.06±.04) = (137.6±5.1)












Table S14. Estimation of lgH(298 K) for  CBC, CBCV and PMC by group additivity [7]
	
lgH(298 K) estimate for CBC

	
lgH(298 K) estimate for PMC


	Group
	Number
	Group value
	Contribution
	Group
	Number
	Group value
	Contribution

	 OpHspos
	1a
	20.4±1.4
	20.4±1.4
	 OpHddpos
	1
	14.8±1.6
	14.8±1.6

	 CH2(C)2
	4
	5.06±0.04
	20.2±0.16
	 CH3(C)
	5
	5.69±0.04
	28.5±0.2

	 CH2(C)(CB)
	1
	3.31±0.75
	3.31±0.75
	 OC2
	1
	8.37±0.33
	8.37±0.33

	 CH3(C)
	4
	5.69±0.04
	22.8±0.16
	 C(C)3O
	1
	-1.55±1.13
	-1.55±1.13

	 CB(H)
	2
	5.61±0.08
	11.2±0.16
	 CH2(C)2
	1
	5.06±0.04
	5.06±0.04

	 CH2(C)(Cd)
	1
	5.61±1.17
	5.61±1.17
	 CH2(C)(CB)
	1
	3.31±0.75
	3.31±0.75

	 CB(O)
	2
	4.64±0.21
	9.28±0.42
	 CB(O)
	2
	4.64±0.21
	9.28±0.42

	 CB(C)
	2
	4.64±0.21
	9.28±0.42
	 CB(C)
	4
	4.64±0.21
	18.56±0.84

	 Cd(C)2
	1
	4.85±1.17
	4.85±1.17
	
	
	
	

	 CdH(C)
	3
	5.15±1.13
	15.45±3.39
	
	
	
	

	 OC2
	1
	8.37±0.33
	8.37±0.33
	
	
	
	

	 C(C)3O
	1
	-1.38±2.05
	-1.38±2.05
	
	
	
	

	 Total
	23
	
	
	 Total
	16
	
	

	[bookmark: _Hlk197006496]                      lgH(298 K = (129.2±4.3) kJmol-1
	                   lgH(298 K = (86.3±2.3) kJmol-1


aThe phenolic OpH as identified as an ortho substituted hydroxide base on the hydroxide value observed in 1-naphthol.

CBCV: lgHm(298 K)/kJmol-1 = (129.2±4.3) – 2[CH2(C)2] = (119.1±4.3) 


[bookmark: _Hlk186715179]
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