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Table S1. Predicted spectroscopic parameters for E-COOH conformers of 3ClPA (B3LYP-D3(BJ)/Def2-TZVP).

	Parameter [a]
	GGE/G’GE-V
	AAE-VI
	GAE/G’AE-VII

	(Ee / kJ mol-1
	16.69
	21.17
	23.12

	(E0 / kJ mol-1
	17.27
	20.50
	22.98

	(G / kJ mol-1
	18.89
	20.66
	22.40

	A / MHz
	6502.66
	9078.00
	5299.99

	B / MHz
	1634.13
	1170.43
	1564.41

	C / MHz
	1367.80
	1050.22
	1545.02

	DJ / kHz
	0.31
	0.06
	2.14

	DJK / kHz
	-1.67
	0.84
	-6.95

	DK / kHz
	11.85
	7.66
	55.87

	d1 / kHz
	-0.07
	-0.01
	-0.63

	d2 / kHz
	-0.00
	-0.00
	-0.09

	χaa / MHz
	-6.66
	-57.84
	8.60

	χbb / MHz
	-25.75
	19.31
	-36.94

	χcc / MHz
	32.42
	38.53
	28.34

	χab / MHz
	48.16
	-41.96
	-46.10

	a / D 
	3.42
	0.43
	0.40

	b / D
	2.27
	2.90
	0.73

	c / D
	0.35
	0.00
	4.43

	Maa / uÅ2
	300.52
	428.66
	277.40

	Mbb / uÅ2
	68.97
	52.55
	49.70

	Mcc / uÅ2
	8.75
	3.12
	45.65

	
	-0.90
	-0.97
	-0.99


[a] ΔEe is the relative electronic energy. ΔE0 is the relative zero-point corrected energy. ΔG (298K, 1 atm) is the relative Gibbs free energy. A, B, and C are the rotational constants. DJ, DJK, DK, d1, and d2 are the quartic centrifugal distortion constants in the S-reduced semirigid rotor Hamiltonian of Watson. aa, bb, and cc are the nuclear quadrupole coupling constants in the principal inertial axis system representation. µa, µb, µc are the electric dipole moment components. Mgg (g = a, b or c) are the planar moments of inertia, i.e. Mcc = (Iaa+Ibb‐Icc)/2. κ =(2B-A-C)/(A-C). κ is Ray’s asymmetry parameter.
 Table S2. Measured transition lines for 35Cl- I of 3ClPA: (column 1-4) upper state rotational quantum numbers, (column 5-8) lower state rotational quantum numbers, observed transition frequencies ((exp) /MHz, discrepancies between observed and calculated frequencies Δv/MHz, measurements’ uncertainties (Error/MHz). Hyperfine components are labelled as F’ (F’’ where F = I + J and half integer spins are rounded up to the next integer
	J’
	Ka’
	Kc’
	F’
	J’’
	Ka’’
	Kc’’
	F’’
	((exp)
	Δv
	Error

	1
	0
	1
	2
	0
	0
	0
	2
	2224.96
	0.00
	0.01

	1
	0
	1
	3
	0
	0
	0
	2
	2238.51
	0.00
	0.01

	1
	0
	1
	1
	0
	0
	0
	2
	2249.35
	0.00
	0.01

	2
	0
	2
	2
	1
	0
	1
	3
	4467.57
	0.00
	0.01

	2
	0
	2
	4
	1
	0
	1
	3
	4471.44
	0.01
	0.01

	2
	0
	2
	1
	1
	0
	1
	1
	4470.27
	0.00
	0.01

	2
	0
	2
	2
	1
	0
	1
	1
	4456.72
	0.01
	0.01

	2
	0
	2
	3
	1
	0
	1
	3
	4457.84
	0.00
	0.01

	2
	0
	2
	2
	1
	0
	1
	2
	4481.11
	0.00
	0.01

	2
	0
	2
	1
	1
	0
	1
	2
	4494.66
	0.00
	0.01

	2
	1
	1
	1
	1
	1
	0
	2
	4588.01
	0.01
	0.01

	2
	1
	1
	4
	1
	1
	0
	3
	4593.76
	0.01
	0.01

	2
	1
	1
	2
	1
	1
	0
	1
	4599.72
	0.01
	0.01

	2
	1
	1
	1
	1
	1
	0
	1
	4604.21
	0.01
	0.01

	2
	1
	1
	3
	1
	1
	0
	3
	4589.22
	0.01
	0.01

	2
	1
	1
	3
	1
	1
	0
	2
	4580.21
	0.01
	0.01

	2
	1
	1
	2
	1
	1
	0
	2
	4583.52
	0.01
	0.01

	2
	1
	2
	2
	1
	1
	1
	1
	4357.08
	0.00
	0.01

	2
	1
	2
	1
	1
	1
	1
	1
	4366.09
	0.00
	0.01

	2
	1
	2
	1
	1
	1
	1
	2
	4357.91
	-0.01
	0.01

	2
	1
	2
	4
	1
	1
	1
	3
	4355.99
	0.00
	0.01

	2
	1
	2
	3
	1
	1
	1
	2
	4342.45
	0.00
	0.01

	2
	1
	2
	3
	1
	1
	1
	3
	4347.00
	0.00
	0.01

	2
	1
	2
	2
	1
	1
	1
	2
	4348.90
	0.00
	0.01

	2
	1
	2
	2
	1
	1
	1
	3
	4353.45
	0.00
	0.01

	3
	1
	3
	4
	2
	1
	2
	4
	6517.08
	-0.01
	0.01

	3
	1
	3
	3
	2
	1
	2
	2
	6525.42
	-0.01
	0.01

	3
	1
	3
	4
	2
	1
	2
	3
	6526.07
	-0.01
	0.01

	3
	1
	3
	5
	2
	1
	2
	4
	6529.48
	-0.01
	0.01

	3
	1
	3
	2
	2
	1
	2
	1
	6528.81
	-0.01
	0.01

	3
	1
	3
	3
	2
	1
	2
	3
	6531.87
	-0.02
	0.01

	3
	1
	3
	2
	2
	1
	2
	2
	6537.82
	-0.01
	0.01

	3
	2
	2
	4
	2
	2
	1
	3
	6697.65
	0.00
	0.01

	3
	2
	2
	5
	2
	2
	1
	4
	6711.19
	0.00
	0.01

	3
	2
	1
	5
	2
	2
	0
	4
	6716.42
	-0.01
	0.01

	3
	2
	1
	3
	2
	2
	0
	2
	6712.60
	-0.01
	0.01

	3
	2
	2
	3
	2
	2
	1
	2
	6707.34
	-0.01
	0.01

	3
	1
	2
	4
	2
	1
	1
	4
	6878.46
	0.00
	0.01

	3
	1
	2
	4
	2
	1
	1
	3
	6883.00
	0.00
	0.01

	3
	1
	2
	3
	2
	1
	1
	2
	6883.24
	0.00
	0.01

	3
	1
	2
	5
	2
	1
	1
	4
	6886.30
	0.00
	0.01

	3
	1
	2
	3
	2
	1
	1
	3
	6886.55
	0.00
	0.01

	3
	1
	2
	2
	2
	1
	1
	1
	6886.90
	0.00
	0.01

	3
	1
	2
	2
	2
	1
	1
	2
	6891.39
	0.00
	0.01

	3
	0
	3
	4
	2
	0
	2
	4
	6689.10
	0.00
	0.01

	3
	0
	3
	3
	2
	0
	2
	2
	6699.38
	0.01
	0.01

	3
	0
	3
	5
	2
	0
	2
	4
	6702.74
	-0.02
	0.01

	3
	0
	3
	3
	2
	0
	2
	3
	6709.10
	0.00
	0.01

	3
	0
	3
	2
	2
	0
	2
	2
	6712.93
	0.00
	0.01

	3
	0
	3
	3
	2
	0
	2
	2
	6699.38
	0.01
	0.01

	3
	0
	3
	3
	2
	0
	2
	3
	6709.10
	0.00
	0.01

	3
	0
	3
	2
	2
	0
	2
	2
	6712.93
	0.00
	0.01

	3
	0
	3
	4
	2
	0
	2
	4
	6689.10
	0.00
	0.01

	5
	0
	5
	7
	4
	1
	4
	6
	3626.74
	0.02
	0.01

	5
	0
	5
	6
	4
	1
	4
	5
	3626.74
	0.00
	0.01

	6
	0
	6
	6
	5
	1
	5
	5
	6119.57
	0.01
	0.01

	6
	0
	6
	8
	5
	1
	5
	7
	6119.75
	0.00
	0.01

	6
	0
	6
	7
	5
	1
	5
	6
	6120.39
	0.02
	0.01

	6
	0
	6
	5
	5
	1
	5
	4
	6118.96
	-0.01
	0.01

	1
	1
	1
	1
	2
	0
	2
	1
	3557.46
	0.00
	0.01

	1
	1
	1
	3
	2
	0
	2
	4
	3570.76
	0.00
	0.01

	1
	1
	1
	1
	2
	0
	2
	2
	3571.01
	0.01
	0.01

	1
	1
	1
	2
	2
	0
	2
	2
	3579.18
	0.00
	0.01

	1
	1
	1
	3
	2
	0
	2
	3
	3584.35
	0.00
	0.01

	1
	1
	1
	2
	2
	0
	2
	3
	3588.91
	0.00
	0.01

	4
	4
	1
	6
	3
	3
	0
	5
	65678.21
	-0.02
	0.05

	4
	4
	0
	6
	3
	3
	1
	5
	
	 
	

	4
	4
	1
	3
	3
	3
	0
	2
	65679.49
	0.01
	0.05

	4
	4
	0
	3
	3
	3
	1
	2
	
	 
	

	4
	4
	1
	5
	3
	3
	0
	4
	65680.20
	-0.06
	0.05

	4
	4
	0
	5
	3
	3
	1
	4
	
	 
	

	4
	4
	1
	4
	3
	3
	0
	3
	65681.50
	-0.01
	0.05

	4
	4
	0
	4
	3
	3
	1
	3
	
	 
	

	5
	4
	2
	4
	4
	3
	1
	3
	67913.43
	0.00
	0.05

	5
	4
	1
	4
	4
	3
	2
	3
	
	 
	

	5
	4
	2
	7
	4
	3
	1
	6
	67914.08
	0.01
	0.05

	5
	4
	1
	7
	4
	3
	2
	6
	
	 
	

	5
	4
	2
	6
	4
	3
	1
	5
	67917.44
	-0.01
	0.05

	5
	4
	1
	6
	4
	3
	2
	5
	
	 
	

	7
	4
	4
	9
	6
	3
	3
	8
	72384.54
	-0.02
	0.05

	7
	4
	3
	6
	6
	3
	4
	5
	
	 
	

	7
	4
	4
	8
	6
	3
	3
	7
	72387.42
	-0.03
	0.05

	7
	4
	3
	7
	6
	3
	4
	6
	
	 
	

	9
	3
	7
	8
	8
	2
	6
	7
	60469.17
	0.04
	0.05

	9
	3
	7
	11
	8
	2
	6
	10
	60469.56
	0.02
	0.05

	9
	3
	7
	9
	8
	2
	6
	8
	
	 
	

	9
	3
	7
	10
	8
	2
	6
	9
	60470.98
	-0.01
	0.05

	9
	3
	6
	8
	8
	2
	7
	7
	60750.44
	-0.06
	0.05

	9
	3
	6
	11
	8
	2
	7
	10
	60751.07
	0.04
	0.05

	9
	3
	6
	9
	8
	2
	7
	8
	60752.53
	0.05
	0.05

	9
	3
	6
	10
	8
	2
	7
	9
	60753.02
	-0.01
	0.05

	10
	3
	8
	9
	9
	2
	7
	8
	62600.24
	0.00
	0.05

	10
	3
	8
	12
	9
	2
	7
	11
	62600.65
	0.04
	0.05

	10
	3
	8
	10
	9
	2
	7
	9
	62601.37
	0.02
	0.05

	10
	3
	8
	11
	9
	2
	7
	10
	62601.63
	0.03
	0.05

	10
	3
	7
	9
	9
	2
	8
	8
	63043.03
	-0.02
	0.05

	10
	3
	7
	12
	9
	2
	8
	11
	63043.48
	0.00
	0.05

	10
	3
	7
	10
	9
	2
	8
	9
	63044.90
	0.10
	0.05

	10
	3
	7
	11
	9
	2
	8
	10
	63045.28
	0.04
	0.05

	11
	3
	9
	10
	10
	2
	8
	9
	64692.06
	-0.03
	0.05

	11
	3
	9
	13
	10
	2
	8
	12
	64692.34
	-0.01
	0.05

	11
	3
	9
	11
	10
	2
	8
	10
	64692.97
	0.04
	0.05

	11
	3
	9
	12
	10
	2
	8
	11
	
	 
	

	11
	3
	8
	10
	10
	2
	9
	9
	65356.61
	0.03
	0.05

	11
	3
	8
	13
	10
	2
	9
	12
	65356.93
	-0.02
	0.05

	11
	3
	8
	11
	10
	2
	9
	10
	65358.13
	-0.03
	0.05

	11
	3
	8
	12
	10
	2
	9
	11
	65358.5
	-0.04
	0.05

	12
	3
	10
	11
	11
	2
	9
	10
	66737.21
	0.01
	0.05

	12
	3
	10
	14
	11
	2
	9
	13
	
	 
	

	12
	3
	10
	12
	11
	2
	9
	11
	66737.62
	0.00
	0.05

	12
	3
	10
	13
	11
	2
	9
	12
	
	 
	

	12
	3
	9
	11
	11
	2
	10
	10
	67696.27
	-0.01
	0.05

	12
	3
	9
	14
	11
	2
	10
	13
	
	 
	

	12
	3
	9
	12
	11
	2
	10
	11
	67697.55
	-0.03
	0.05

	12
	3
	9
	13
	11
	2
	10
	12
	67697.91
	0.00
	0.05

	13
	3
	11
	12
	12
	2
	10
	11
	68727.96
	0.02
	0.05

	13
	3
	11
	15
	12
	2
	10
	14
	
	
	

	13
	3
	11
	13
	12
	2
	10
	12
	
	
	

	13
	3
	11
	14
	12
	2
	10
	13
	
	 
	

	13
	3
	10
	12
	12
	2
	11
	11
	70067.39
	-0.06
	0.05

	13
	3
	10
	15
	12
	2
	11
	14
	
	 
	

	14
	3
	12
	14
	13
	2
	11
	13
	70657.10
	-0.03
	0.05

	14
	3
	12
	15
	13
	2
	11
	14
	
	
	

	14
	3
	12
	13
	13
	2
	11
	12
	
	
	

	14
	3
	12
	16
	13
	2
	11
	15
	
	 
	

	15
	3
	13
	16
	14
	2
	12
	15
	72518.78
	0.04
	0.05

	15
	3
	13
	14
	14
	2
	12
	13
	
	
	

	15
	3
	13
	17
	14
	2
	12
	16
	
	 
	

	13
	2
	11
	12
	12
	1
	12
	11
	59752.75
	0.01
	0.05

	13
	2
	11
	15
	12
	1
	12
	14
	59753.32
	-0.02
	0.05

	13
	2
	11
	13
	12
	1
	12
	12
	59756.94
	0.00
	0.05

	13
	2
	11
	14
	12
	1
	12
	13
	59757.55
	-0.02
	0.05

	14
	2
	12
	14
	13
	1
	13
	13
	63313.93
	-0.09
	0.05

	14
	2
	12
	15
	13
	1
	13
	14
	63314.66
	0.04
	0.05


Table S3. Measured transition lines for 37Cl-I of 3ClPA: (column 1-4) upper state rotational quantum numbers, (column 5-8) lower state rotational quantum numbers, observed transition frequencies ((exp)/MHz, discrepancies between observed and calculated frequencies Δv/MHz, measurements’ uncertainties (Error/MHz). Hyperfine components are labelled as F’ (F’’ where F = I + J and half integer spins are rounded up to the next integer.
	J’
	Ka’
	Kc’
	F’
	J’’
	Ka’’
	Kc’’
	F’’
	((exp)
	Δv
	Error

	1
	0
	1
	3
	0
	0
	0
	2
	2180.77
	0.00
	0.01

	1
	0
	1
	2
	0
	0
	0
	2
	2170.06
	0.00
	0.01

	1
	0
	1
	1
	0
	0
	0
	2
	2189.34
	0.00
	0.01

	2
	1
	1
	4
	1
	1
	0
	3
	4472.85
	0.00
	0.01

	2
	1
	1
	3
	1
	1
	0
	2
	4462.15
	0.00
	0.01

	2
	1
	1
	2
	1
	1
	0
	2
	4464.76
	0.00
	0.01

	2
	1
	1
	3
	1
	1
	0
	3
	4469.25
	0.00
	0.01

	2
	1
	1
	2
	1
	1
	0
	1
	4477.54
	0.00
	0.01

	2
	1
	1
	1
	1
	1
	0
	1
	4481.11
	0.00
	0.01

	2
	1
	1
	1
	1
	1
	0
	2
	4468.33
	0.00
	0.01

	3
	1
	3
	5
	2
	1
	2
	4
	6366.59
	0.00
	0.01

	3
	1
	3
	2
	2
	1
	2
	1
	6366.08
	0.00
	0.01

	3
	1
	3
	4
	2
	1
	2
	3
	6363.90
	0.00
	0.01

	3
	1
	3
	3
	2
	1
	2
	2
	6363.40
	0.00
	0.01

	3
	1
	3
	4
	2
	1
	2
	4
	6356.82
	0.00
	0.01

	3
	1
	3
	3
	2
	1
	2
	3
	6368.48
	0.00
	0.01

	3
	1
	3
	2
	2
	1
	2
	2
	6373.18
	-0.01
	0.01

	3
	1
	2
	2
	2
	1
	1
	1
	6706.24
	-0.01
	0.01

	3
	1
	2
	4
	2
	1
	1
	3
	6703.15
	0.00
	0.01

	3
	1
	2
	2
	2
	1
	1
	2
	6709.82
	0.00
	0.01

	2
	1
	2
	1
	1
	1
	1
	2
	4248.33
	0.01
	0.01

	2
	1
	2
	4
	1
	1
	1
	3
	4246.83
	0.00
	0.01

	2
	1
	2
	2
	1
	1
	1
	1
	4247.70
	0.00
	0.01

	2
	1
	2
	1
	1
	1
	1
	1
	4254.81
	0.01
	0.01

	2
	1
	2
	3
	1
	1
	1
	2
	4236.13
	0.00
	0.01

	2
	1
	2
	3
	1
	1
	1
	3
	4239.74
	0.00
	0.01

	2
	1
	2
	2
	1
	1
	1
	2
	4241.21
	-0.01
	0.01

	2
	0
	2
	2
	1
	0
	1
	3
	4353.93
	0.00
	0.01

	2
	0
	2
	4
	1
	0
	1
	3
	4356.98
	0.01
	0.01

	2
	0
	2
	3
	1
	0
	1
	3
	4346.24
	0.00
	0.01

	2
	0
	2
	2
	1
	0
	1
	1
	4345.35
	0.00
	0.01

	2
	0
	2
	2
	1
	0
	1
	2
	4364.62
	0.00
	0.01

	2
	0
	2
	1
	1
	0
	1
	2
	4375.33
	0.00
	0.01

	3
	0
	3
	4
	2
	0
	2
	4
	6520.86
	0.00
	0.01

	3
	0
	3
	3
	2
	0
	2
	2
	6528.97
	0.00
	0.01

	3
	0
	3
	2
	2
	0
	2
	1
	6528.97
	-0.01
	0.01

	3
	0
	3
	5
	2
	0
	2
	4
	6531.66
	0.01
	0.01

	3
	0
	3
	3
	2
	0
	2
	3
	6536.64
	-0.01
	0.01

	3
	0
	3
	2
	2
	0
	2
	2
	6539.69
	0.00
	0.01

	3
	2
	2
	3
	2
	2
	1
	3
	6528.18
	0.01
	0.01

	3
	2
	2
	4
	2
	2
	1
	3
	6528.21
	0.02
	0.01

	3
	2
	2
	5
	2
	2
	1
	4
	6538.87
	-0.01
	0.01

	3
	2
	1
	5
	2
	2
	0
	4
	6543.59
	-0.01
	0.01

	3
	2
	1
	3
	2
	2
	0
	2
	6540.57
	0.00
	0.01


Table S4. Measured transition lines for 35Cl-II of 3ClPA: (column 1-4) upper state rotational quantum numbers, (column 5-8) lower state rotational quantum numbers, observed transition frequencies ((exp)/ MHz, discrepancies between observed and calculated frequencies Δv (MHz), measurements’ uncertainties (Error/MHz). Hyperfine components are labelled as F’ (F’’ where F = I + J and half integer spins are rounded up to the next integer. 
	J’
	Ka’
	Kc’
	F’
	J’’
	Ka’’
	Kc’’
	F’’
	((exp(
	Δv
	Error

	1
	0
	1
	3
	0
	0
	0
	2
	3097.13
	0.00
	0.01

	1
	0
	1
	2
	0
	0
	0
	2
	3099.22
	0.00
	0.01

	1
	0
	1
	1
	0
	0
	0
	2
	3095.42
	0.00
	0.01

	2
	0
	2
	1
	1
	0
	1
	2
	6190.92
	-0.01
	0.01

	2
	0
	2
	2
	1
	0
	1
	2
	6193.03
	0.00
	0.01

	2
	0
	2
	4
	1
	0
	1
	3
	6194.46
	-0.01
	0.01

	2
	0
	2
	1
	1
	0
	1
	1
	6194.71
	0.00
	0.01

	2
	0
	2
	3
	1
	0
	1
	3
	6196.60
	-0.01
	0.01

	2
	0
	2
	2
	1
	0
	1
	1
	6196.83
	0.00
	0.01

	2
	1
	1
	1
	1
	1
	0
	1
	6239.02
	-0.01
	0.01

	2
	1
	1
	4
	1
	1
	0
	3
	6241.97
	0.00
	0.01

	2
	1
	1
	2
	1
	1
	0
	2
	6242.64
	-0.01
	0.01

	2
	1
	1
	3
	1
	1
	0
	3
	6242.41
	0.00
	0.01

	2
	1
	1
	3
	1
	1
	0
	2
	6243.09
	-0.01
	0.01

	2
	1
	2
	1
	1
	1
	1
	2
	6146.55
	-0.01
	0.01

	2
	1
	2
	1
	1
	1
	1
	1
	6146.99
	-0.01
	0.01

	2
	1
	2
	4
	1
	1
	1
	3
	6147.19
	-0.01
	0.01

	2
	1
	2
	2
	1
	1
	1
	3
	6147.83
	-0.01
	0.01

	2
	1
	2
	3
	1
	1
	1
	3
	6148.88
	-0.01
	0.01

	2
	1
	2
	2
	1
	1
	1
	2
	6149.25
	0.00
	0.01

	2
	1
	2
	2
	1
	1
	1
	1
	6149.69
	-0.01
	0.01

	2
	1
	2
	3
	1
	1
	1
	2
	6150.30
	0.00
	0.01

	2
	1
	2
	4
	1
	1
	1
	3
	6147.19
	-0.01
	0.01

	1
	1
	1
	1
	0
	0
	0
	2
	7117.04
	-0.01
	0.01

	1
	1
	1
	2
	0
	0
	0
	2
	7117.49
	-0.01
	0.01

	1
	1
	1
	3
	0
	0
	0
	2
	7118.91
	-0.01
	0.01

	2
	0
	2
	4
	1
	1
	1
	3
	2172.70
	0.02
	0.01

	2
	0
	2
	1
	1
	1
	1
	1
	2173.09
	0.00
	0.01

	2
	0
	2
	3
	1
	1
	1
	3
	2174.80
	-0.01
	0.01

	2
	0
	2
	2
	1
	1
	1
	1
	2175.20
	0.00
	0.01

	2
	0
	2
	3
	1
	1
	1
	2
	2176.24
	0.02
	0.01

	3
	0
	3
	2
	2
	1
	2
	2
	5314.63
	0.01
	0.01

	3
	0
	3
	3
	2
	1
	2
	3
	5315.69
	0.00
	0.01

	3
	0
	3
	5
	2
	1
	2
	4
	5316.23
	0.00
	0.01

	3
	0
	3
	4
	2
	1
	2
	3
	5316.68
	0.00
	0.01

	3
	0
	3
	2
	2
	1
	2
	1
	5317.32
	0.00
	0.01

	3
	0
	3
	4
	2
	1
	2
	4
	5318.36
	0.00
	0.01

	1
	1
	0
	2
	1
	0
	1
	2
	4066.89
	-0.01
	0.01

	1
	1
	0
	3
	1
	0
	1
	2
	4067.58
	-0.01
	0.01

	1
	1
	0
	2
	1
	0
	1
	3
	4068.98
	-0.01
	0.01

	1
	1
	0
	3
	1
	0
	1
	3
	4069.66
	-0.01
	0.01

	1
	1
	0
	2
	1
	0
	1
	1
	4070.69
	0.00
	0.01

	1
	1
	0
	1
	1
	0
	1
	2
	4071.13
	-0.01
	0.01

	1
	1
	0
	1
	1
	0
	1
	1
	4074.92
	-0.01
	0.01

	2
	1
	1
	2
	2
	0
	2
	3
	4115.02
	0.00
	0.01

	2
	1
	1
	4
	2
	0
	2
	3
	4115.03
	-0.01
	0.01

	2
	1
	1
	3
	2
	0
	2
	3
	4115.47
	0.00
	0.01

	2
	1
	1
	2
	2
	0
	2
	2
	4116.50
	-0.01
	0.01

	2
	1
	1
	4
	2
	0
	2
	4
	4117.18
	0.00
	0.01

	2
	1
	1
	3
	2
	0
	2
	4
	4117.61
	-0.01
	0.01

	2
	1
	1
	2
	2
	0
	2
	1
	4118.61
	-0.01
	0.01

	2
	1
	1
	1
	2
	0
	2
	1
	4119.22
	-0.01
	0.01

	3
	1
	2
	5
	3
	0
	3
	4
	4187.39
	0.00
	0.01

	3
	1
	2
	3
	3
	0
	3
	4
	4187.72
	0.00
	0.01

	3
	1
	2
	4
	3
	0
	3
	4
	4188.16
	0.00
	0.01

	3
	1
	2
	2
	3
	0
	3
	3
	4188.29
	0.01
	0.01

	3
	1
	2
	3
	3
	0
	3
	3
	4188.70
	0.00
	0.01

	3
	1
	2
	4
	3
	0
	3
	3
	4189.15
	0.00
	0.01

	3
	1
	2
	5
	3
	0
	3
	5
	4189.54
	0.00
	0.01

	3
	1
	2
	4
	3
	0
	3
	5
	4190.31
	0.01
	0.01

	3
	1
	2
	2
	3
	0
	3
	2
	4190.39
	-0.01
	0.01

	3
	1
	2
	3
	3
	0
	3
	2
	4190.82
	0.00
	0.01

	4
	1
	3
	5
	4
	0
	4
	5
	4286.42
	0.01
	0.01

	4
	1
	3
	4
	4
	0
	4
	4
	4286.73
	0.00
	0.01

	4
	1
	3
	6
	4
	0
	4
	6
	4287.57
	0.00
	0.01

	4
	1
	3
	3
	4
	0
	4
	3
	4288.24
	0.00
	0.01

	5
	1
	4
	6
	5
	0
	5
	6
	4411.35
	0.01
	0.01

	5
	1
	4
	5
	5
	0
	5
	5
	4411.60
	0.00
	0.01

	5
	1
	4
	7
	5
	0
	5
	7
	4412.48
	0.01
	0.01

	5
	1
	4
	4
	5
	0
	5
	4
	4412.94
	0.01
	0.01

	6
	1
	5
	7
	6
	0
	6
	7
	4564.60
	-0.01
	0.01

	6
	1
	5
	8
	6
	0
	6
	8
	4565.78
	0.00
	0.01

	6
	1
	5
	5
	6
	0
	6
	5
	4566.08
	0.02
	0.01

	7
	1
	6
	8
	7
	0
	7
	8
	4748.12
	-0.01
	0.01

	7
	1
	6
	7
	7
	0
	7
	7
	4748.36
	0.00
	0.01

	7
	1
	6
	9
	7
	0
	7
	9
	4749.27
	-0.02
	0.01

	7
	1
	6
	6
	7
	0
	7
	6
	4749.54
	0.00
	0.01

	7
	7
	0
	7
	6
	6
	1
	6
	74233.76
	0.01
	0.05

	7
	7
	1
	7
	6
	6
	0
	6
	 
	
	 

	7
	7
	0
	8
	6
	6
	1
	7
	 
	
	 

	7
	7
	1
	8
	6
	6
	0
	7
	 
	
	 

	7
	7
	0
	6
	6
	6
	1
	5
	 
	
	 

	7
	7
	1
	6
	6
	6
	0
	5
	 
	
	 

	7
	7
	0
	9
	6
	6
	1
	8
	 
	
	 

	7
	7
	1
	9
	6
	6
	0
	8
	 
	 
	 

	6
	6
	0
	6
	5
	5
	1
	5
	63060.07
	-0.01
	0.05

	6
	6
	1
	6
	5
	5
	0
	5
	 
	
	 

	6
	6
	0
	7
	5
	5
	1
	6
	 
	
	 

	6
	6
	1
	7
	5
	5
	0
	6
	 
	
	 

	6
	6
	0
	5
	5
	5
	1
	4
	 
	
	 

	6
	6
	1
	5
	5
	5
	0
	4
	 
	
	 

	6
	6
	0
	8
	5
	5
	1
	7
	 
	
	 

	6
	6
	1
	8
	5
	5
	0
	7
	 
	 
	 

	7
	6
	1
	7
	6
	5
	2
	6
	66158.34
	0.00
	0.05

	7
	6
	2
	7
	6
	5
	1
	6
	 
	
	 

	7
	6
	1
	8
	6
	5
	2
	7
	 
	
	 

	7
	6
	2
	8
	6
	5
	1
	7
	 
	 
	 

	7
	6
	1
	6
	6
	5
	2
	5
	66158.62
	-0.02
	0.05

	7
	6
	2
	6
	6
	5
	1
	5
	 
	
	 

	7
	6
	1
	9
	6
	5
	2
	8
	 
	
	 

	7
	6
	2
	9
	6
	5
	1
	8
	 
	 
	 

	8
	6
	2
	9
	7
	5
	3
	8
	69256.66
	0.04
	0.05

	8
	6
	3
	9
	7
	5
	2
	8
	 
	
	 

	8
	6
	2
	8
	7
	5
	3
	7
	 
	
	 

	8
	6
	3
	8
	7
	5
	2
	7
	 
	 
	 

	8
	6
	2
	10
	7
	5
	3
	9
	69257.00
	0.04
	0.05

	8
	6
	3
	10
	7
	5
	2
	9
	 
	
	 

	8
	6
	2
	7
	7
	5
	3
	6
	 
	
	 

	8
	6
	3
	7
	7
	5
	2
	6
	 
	 
	 

	9
	6
	3
	10
	8
	5
	4
	9
	72354.77
	0.01
	0.05

	9
	6
	4
	10
	8
	5
	3
	9
	 
	
	 

	9
	6
	3
	9
	8
	5
	4
	8
	 
	
	 

	9
	6
	4
	9
	8
	5
	3
	8
	 
	 
	 

	9
	6
	3
	11
	8
	5
	4
	10
	72355.08
	0.00
	0.05

	9
	6
	4
	11
	8
	5
	3
	10
	 
	
	 

	9
	6
	3
	8
	8
	5
	4
	7
	 
	
	 

	9
	6
	4
	8
	8
	5
	3
	7
	 
	 
	 

	10
	6
	4
	11
	9
	5
	5
	10
	75452.85
	0.02
	0.05

	10
	6
	5
	11
	9
	5
	4
	10
	 
	
	 

	10
	6
	4
	10
	9
	5
	5
	9
	 
	
	 

	10
	6
	5
	10
	9
	5
	4
	9
	 
	
	 

	10
	6
	4
	12
	9
	5
	5
	11
	 
	
	 

	10
	6
	5
	12
	9
	5
	4
	11
	 
	
	 

	10
	6
	4
	9
	9
	5
	5
	8
	 
	
	 

	10
	6
	5
	9
	9
	5
	4
	8
	 
	 
	 

	8
	5
	3
	9
	7
	4
	4
	8
	61175.91
	0.01
	0.05

	8
	5
	4
	9
	7
	4
	3
	8
	 
	
	 

	8
	5
	3
	8
	7
	4
	4
	7
	 
	
	 

	8
	5
	4
	8
	7
	4
	3
	7
	 
	 
	 

	8
	5
	3
	10
	7
	4
	4
	9
	61176.27
	-0.02
	0.05

	8
	5
	4
	10
	7
	4
	3
	9
	 
	
	 

	8
	5
	3
	7
	7
	4
	4
	6
	 
	
	 

	8
	5
	4
	7
	7
	4
	3
	6
	 
	 
	 

	9
	5
	4
	9
	8
	4
	5
	8
	64273.45
	0.06
	0.05

	9
	5
	5
	9
	8
	4
	4
	8
	 
	
	 

	9
	5
	4
	10
	8
	4
	5
	9
	 
	
	 

	9
	5
	5
	10
	8
	4
	4
	9
	 
	 
	 

	9
	5
	4
	11
	8
	4
	5
	10
	64273.77
	0.02
	0.05

	9
	5
	5
	11
	8
	4
	4
	10
	 
	
	 

	9
	5
	4
	8
	8
	4
	5
	7
	 
	
	 

	9
	5
	5
	8
	8
	4
	4
	7
	 
	 
	 

	10
	5
	5
	11
	9
	4
	6
	10
	67370.66
	0.01
	0.05

	10
	5
	6
	11
	9
	4
	5
	10
	 
	
	 

	10
	5
	5
	10
	9
	4
	6
	9
	 
	
	 

	10
	5
	6
	10
	9
	4
	5
	9
	 
	 
	 

	10
	5
	5
	12
	9
	4
	6
	11
	67370.94
	-0.01
	0.05

	10
	5
	6
	12
	9
	4
	5
	11
	 
	
	 

	10
	5
	5
	9
	9
	4
	6
	8
	 
	
	 

	10
	5
	6
	9
	9
	4
	5
	8
	 
	 
	 

	11
	5
	6
	11
	10
	4
	7
	10
	70467.43
	0.03
	0.05

	11
	5
	7
	11
	10
	4
	6
	10
	 
	
	 

	11
	5
	6
	12
	10
	4
	7
	11
	 
	
	 

	11
	5
	7
	12
	10
	4
	6
	11
	 
	
	 

	11
	5
	6
	13
	10
	4
	7
	12
	 
	
	 

	11
	5
	7
	13
	10
	4
	6
	12
	 
	
	 

	11
	5
	6
	10
	10
	4
	7
	9
	 
	
	 

	11
	5
	7
	10
	10
	4
	6
	9
	 
	 
	 

	12
	5
	8
	13
	11
	4
	7
	12
	73563.46
	-0.02
	0.05

	12
	5
	7
	13
	11
	4
	8
	12
	 
	
	 

	12
	5
	8
	12
	11
	4
	7
	11
	 
	
	 

	12
	5
	7
	12
	11
	4
	8
	11
	 
	
	 

	12
	5
	8
	14
	11
	4
	7
	13
	 
	
	 

	12
	5
	7
	14
	11
	4
	8
	13
	 
	
	 

	12
	5
	8
	11
	11
	4
	7
	10
	 
	
	 

	12
	5
	7
	11
	11
	4
	8
	10
	 
	 
	 

	13
	5
	9
	14
	12
	4
	8
	13
	76658.77
	0.05
	0.05

	13
	5
	8
	14
	12
	4
	9
	13
	 
	
	 

	13
	5
	9
	13
	12
	4
	8
	12
	 
	
	 

	13
	5
	8
	13
	12
	4
	9
	12
	 
	
	 

	13
	5
	9
	12
	12
	4
	8
	11
	 
	
	 

	13
	5
	8
	12
	12
	4
	9
	11
	 
	
	 

	13
	5
	8
	15
	12
	4
	9
	14
	 
	
	 

	13
	5
	9
	15
	12
	4
	8
	14
	 
	 
	 

	11
	4
	8
	12
	10
	3
	7
	11
	62375.24
	0.05
	0.05

	11
	4
	8
	11
	10
	3
	7
	10
	 
	
	 

	11
	4
	8
	10
	10
	3
	7
	9
	 
	
	 

	11
	4
	8
	13
	10
	3
	7
	12
	 
	 
	 

	12
	4
	9
	14
	11
	3
	8
	13
	65466.98
	0.02
	0.05

	12
	4
	9
	13
	11
	3
	8
	12
	 
	
	 

	12
	4
	9
	12
	11
	3
	8
	11
	 
	
	 

	12
	4
	9
	11
	11
	3
	8
	10
	 
	 
	 

	12
	4
	8
	14
	11
	3
	9
	13
	65473.88
	0.04
	0.05

	12
	4
	8
	13
	11
	3
	9
	12
	 
	
	 

	12
	4
	8
	12
	11
	3
	9
	11
	 
	
	 

	12
	4
	8
	11
	11
	3
	9
	10
	 
	 
	 

	13
	4
	10
	14
	12
	3
	9
	13
	68556.25
	-0.01
	0.05

	13
	4
	10
	13
	12
	3
	9
	12
	 
	
	 

	13
	4
	10
	15
	12
	3
	9
	14
	 
	
	 

	13
	4
	10
	12
	12
	3
	9
	11
	 
	 
	 

	13
	4
	9
	14
	12
	3
	10
	13
	68567.75
	0.01
	0.05

	13
	4
	9
	13
	12
	3
	10
	12
	 
	
	 

	13
	4
	9
	15
	12
	3
	10
	14
	 
	
	 

	13
	4
	9
	12
	12
	3
	10
	11
	 
	 
	 

	14
	4
	11
	15
	13
	3
	10
	14
	71642.58
	0.05
	0.05

	14
	4
	11
	14
	13
	3
	10
	13
	 
	
	 

	14
	4
	11
	16
	13
	3
	10
	15
	 
	
	 

	14
	4
	11
	13
	13
	3
	10
	12
	 
	 
	 

	14
	4
	10
	15
	13
	3
	11
	14
	71660.95
	0.02
	0.05

	14
	4
	10
	14
	13
	3
	11
	13
	 
	
	 

	14
	4
	10
	16
	13
	3
	11
	15
	 
	
	 

	14
	4
	10
	13
	13
	3
	11
	12
	 
	 
	 

	15
	4
	12
	16
	14
	3
	11
	15
	74724.94
	-0.02
	0.05

	15
	4
	12
	15
	14
	3
	11
	14
	 
	
	 

	15
	4
	12
	17
	14
	3
	11
	16
	 
	
	 

	15
	4
	12
	14
	14
	3
	11
	13
	 
	 
	 

	15
	4
	11
	16
	14
	3
	12
	15
	74753.44
	-0.02
	0.05

	15
	4
	11
	15
	14
	3
	12
	14
	 
	
	 

	15
	4
	11
	17
	14
	3
	12
	16
	 
	
	 

	15
	4
	11
	14
	14
	3
	12
	13
	 
	 
	 

	22
	0
	22
	24
	21
	1
	21
	23
	66586.84
	-0.03
	0.05

	22
	0
	22
	21
	21
	1
	21
	20
	 
	
	 

	22
	0
	22
	23
	21
	1
	21
	22
	 
	
	 

	22
	0
	22
	22
	21
	1
	21
	21
	 
	 
	 

	23
	0
	23
	25
	22
	1
	22
	24
	69743.62
	0.00
	0.05

	23
	0
	23
	22
	22
	1
	22
	21
	 
	
	 

	23
	0
	23
	24
	22
	1
	22
	23
	 
	
	 

	23
	0
	23
	23
	22
	1
	22
	22
	 
	 
	 

	22
	1
	22
	23
	21
	0
	21
	22
	68376.38
	-0.02
	0.05

	22
	1
	22
	24
	21
	0
	21
	23
	 
	
	 

	22
	1
	22
	22
	21
	0
	21
	21
	 
	
	 

	22
	1
	22
	21
	21
	0
	21
	20
	 
	 
	 

	17
	9
	8
	18
	17
	8
	9
	18
	68701.81
	0.05
	0.05

	17
	9
	9
	18
	17
	8
	10
	18
	 
	
	 

	17
	9
	8
	17
	17
	8
	9
	17
	 
	
	 

	17
	9
	9
	17
	17
	8
	10
	17
	 
	
	 

	17
	9
	8
	19
	17
	8
	9
	19
	 
	
	 

	17
	9
	9
	19
	17
	8
	10
	19
	 
	
	 

	17
	9
	8
	16
	17
	8
	9
	16
	 
	
	 

	17
	9
	9
	16
	17
	8
	10
	16
	 
	 
	 

	18
	9
	9
	19
	18
	8
	10
	19
	68704.59
	0.01
	0.05

	18
	9
	10
	19
	18
	8
	11
	19
	 
	
	 

	18
	9
	9
	18
	18
	8
	10
	18
	 
	
	 

	18
	9
	10
	18
	18
	8
	11
	18
	 
	
	 

	18
	9
	9
	20
	18
	8
	10
	20
	 
	
	 

	18
	9
	10
	20
	18
	8
	11
	20
	 
	
	 

	18
	9
	9
	17
	18
	8
	10
	17
	 
	
	 

	18
	9
	10
	17
	18
	8
	11
	17
	 
	 
	 

	19
	9
	10
	20
	19
	8
	11
	20
	68707.44
	0.00
	0.05

	19
	9
	11
	20
	19
	8
	12
	20
	 
	
	 

	19
	9
	10
	19
	19
	8
	11
	19
	 
	
	 

	19
	9
	11
	19
	19
	8
	12
	19
	 
	
	 

	19
	9
	10
	21
	19
	8
	11
	21
	 
	
	 

	19
	9
	11
	21
	19
	8
	12
	21
	 
	
	 

	19
	9
	10
	18
	19
	8
	11
	18
	 
	
	 

	19
	9
	11
	18
	19
	8
	12
	18
	 
	 
	 

	20
	9
	11
	21
	20
	8
	12
	21
	68710.19
	-0.02
	0.05

	20
	9
	12
	21
	20
	8
	13
	21
	 
	
	 

	20
	9
	11
	20
	20
	8
	12
	20
	 
	
	 

	20
	9
	12
	20
	20
	8
	13
	20
	 
	
	 

	20
	9
	11
	22
	20
	8
	12
	22
	 
	
	 

	20
	9
	12
	22
	20
	8
	13
	22
	 
	
	 

	20
	9
	11
	19
	20
	8
	12
	19
	 
	
	 

	20
	9
	12
	19
	20
	8
	13
	19
	 
	 
	 

	21
	9
	12
	22
	21
	8
	13
	22
	68712.92
	-0.04
	0.05

	21
	9
	13
	22
	21
	8
	14
	22
	 
	
	 

	21
	9
	12
	21
	21
	8
	13
	21
	 
	
	 

	21
	9
	13
	21
	21
	8
	14
	21
	 
	
	 

	21
	9
	12
	23
	21
	8
	13
	23
	 
	
	 

	21
	9
	13
	23
	21
	8
	14
	23
	 
	
	 

	21
	9
	12
	20
	21
	8
	13
	20
	 
	
	 

	21
	9
	13
	20
	21
	8
	14
	20
	 
	 
	 

	22
	9
	13
	23
	22
	8
	14
	23
	68715.51
	-0.05
	0.05

	22
	9
	14
	23
	22
	8
	15
	23
	 
	
	 

	22
	9
	13
	22
	22
	8
	14
	22
	 
	
	 

	22
	9
	14
	22
	22
	8
	15
	22
	 
	
	 

	22
	9
	13
	24
	22
	8
	14
	24
	 
	
	 

	22
	9
	14
	24
	22
	8
	15
	24
	 
	
	 

	22
	9
	13
	21
	22
	8
	14
	21
	 
	
	 

	22
	9
	14
	21
	22
	8
	15
	21
	 
	 
	 

	20
	0
	20
	21
	19
	0
	19
	20
	61465.09
	0.02
	0.05

	20
	0
	20
	22
	19
	0
	19
	21
	 
	
	 

	20
	0
	20
	20
	19
	0
	19
	19
	 
	
	 

	20
	0
	20
	19
	19
	0
	19
	18
	 
	 
	 

	20
	1
	20
	22
	19
	1
	19
	21
	61319.93
	0.00
	0.05

	20
	1
	20
	21
	19
	1
	19
	20
	 
	
	 

	20
	1
	20
	19
	19
	1
	19
	18
	 
	
	 

	20
	1
	20
	20
	19
	1
	19
	19
	 
	 
	 

	20
	1
	19
	22
	19
	1
	18
	21
	62217.1
	0.04
	0.05

	20
	1
	19
	21
	19
	1
	18
	20
	 
	
	 

	20
	1
	19
	19
	19
	1
	18
	18
	 
	
	 

	20
	1
	19
	20
	19
	1
	18
	19
	 
	 
	 

	22
	1
	21
	24
	21
	1
	20
	23
	68382.35
	-0.02
	0.05

	22
	1
	21
	23
	21
	1
	20
	22
	 
	
	 

	22
	1
	21
	21
	21
	1
	20
	20
	 
	
	 

	22
	1
	21
	22
	21
	1
	20
	21
	 
	 
	 

	22
	8
	14
	21
	21
	8
	13
	20
	68121.87
	-0.05
	0.05

	22
	8
	15
	21
	21
	8
	14
	20
	 
	
	 

	22
	8
	14
	24
	21
	8
	13
	23
	 
	
	 

	22
	8
	15
	24
	21
	8
	14
	23
	 
	
	 

	22
	8
	14
	22
	21
	8
	13
	21
	 
	
	 

	22
	8
	15
	22
	21
	8
	14
	21
	 
	
	 

	22
	8
	14
	23
	21
	8
	13
	22
	 
	
	 

	22
	8
	15
	23
	21
	8
	14
	22
	 
	 
	 

	22
	3
	19
	24
	21
	3
	18
	23
	68234.38
	-0.02
	0.05

	22
	3
	19
	21
	21
	3
	18
	20
	 
	
	 

	22
	3
	19
	23
	21
	3
	18
	22
	 
	
	 

	22
	3
	19
	22
	21
	3
	18
	21
	 
	 
	 


Table S5. Measured transition lines for 37Cl-II of 3ClPA: (column 1-4) upper state rotational quantum numbers, (column 5-8) lower state rotational quantum numbers, observed transition frequencies ((exp)/MHz, discrepancies between observed and calculated frequencies Δv/MHz, measurements’ uncertainties (Error/MHz). Hyperfine components are labelled as F’ (F’’ where F = I + J and half integer spins are rounded up to the next integer.
	J’
	Ka’
	Kc’
	F’
	J’’
	Ka’’
	Kc’’
	F’’
	((exp(
	Δv
	Error

	1
	0
	1
	3
	0
	0
	0
	2
	3029.20
	0.01
	0.01

	1
	0
	1
	2
	0
	0
	0
	2
	3030.71
	0.00
	0.01

	1
	0
	1
	1
	0
	0
	0
	2
	3027.97
	0.00
	0.01

	2
	0
	2
	1
	1
	0
	1
	2
	6055.91
	0.00
	0.01

	2
	0
	2
	2
	1
	0
	1
	2
	6057.43
	0.00
	0.01

	2
	0
	2
	4
	1
	0
	1
	3
	6058.45
	-0.01
	0.01

	2
	0
	2
	1
	1
	0
	1
	1
	6058.66
	0.01
	0.01

	2
	0
	2
	3
	1
	0
	1
	3
	6060.00
	0.00
	0.01

	2
	0
	2
	2
	1
	0
	1
	1
	6060.16
	0.00
	0.01

	2
	1
	1
	2
	1
	1
	0
	1
	6101.74
	0.00
	0.01

	2
	1
	1
	1
	1
	1
	0
	1
	6101.80
	0.01
	0.01

	2
	1
	1
	4
	1
	1
	0
	3
	6103.83
	0.00
	0.01

	2
	1
	1
	2
	1
	1
	0
	2
	6104.17
	0.00
	0.01

	2
	1
	1
	3
	1
	1
	0
	3
	6104.46
	0.00
	0.01

	2
	1
	1
	3
	1
	1
	0
	2
	6104.72
	0.00
	0.01

	2
	1
	2
	1
	1
	1
	1
	1
	6013.21
	0.01
	0.01

	2
	1
	2
	4
	1
	1
	1
	3
	6013.44
	0.00
	0.01

	2
	1
	2
	3
	1
	1
	1
	3
	6014.33
	0.00
	0.01

	2
	1
	2
	2
	1
	1
	1
	1
	6014.74
	-0.02
	0.01

	2
	1
	2
	2
	1
	1
	1
	2
	6015.05
	0.00
	0.01

	2
	1
	2
	3
	1
	1
	1
	2
	6015.59
	0.00
	0.01

	1
	1
	1
	2
	0
	0
	0
	2
	7054.40
	0.01
	0.01

	1
	1
	1
	3
	0
	0
	0
	2
	7055.66
	0.00
	0.01

	1
	1
	1
	1
	0
	0
	0
	2
	7054.68
	-0.01
	0.01

	3
	0
	3
	2
	2
	1
	2
	2
	5104.31
	0.00
	0.01

	3
	0
	3
	5
	2
	1
	2
	4
	5105.35
	0.00
	0.01

	3
	0
	3
	3
	2
	1
	2
	2
	5105.81
	-0.01
	0.01

	3
	0
	3
	4
	2
	1
	2
	3
	5106.00
	0.01
	0.01

	3
	0
	3
	4
	2
	1
	2
	4
	5106.90
	0.01
	0.01

	1
	1
	0
	2
	1
	0
	1
	2
	4070.12
	0.01
	0.01

	1
	1
	0
	3
	1
	0
	1
	2
	4070.38
	0.00
	0.01

	1
	1
	0
	2
	1
	0
	1
	3
	4071.62
	0.00
	0.01

	1
	1
	0
	3
	1
	0
	1
	3
	4071.88
	0.00
	0.01

	1
	1
	0
	1
	1
	0
	1
	2
	4072.56
	0.00
	0.01

	1
	1
	0
	2
	1
	0
	1
	1
	4072.85
	0.00
	0.01

	1
	1
	0
	1
	1
	0
	1
	1
	4075.29
	0.00
	0.01

	2
	1
	1
	4
	2
	0
	2
	3
	4115.72
	0.00
	0.01

	2
	1
	1
	2
	2
	0
	2
	3
	4115.79
	-0.01
	0.01

	2
	1
	1
	3
	2
	0
	2
	3
	4116.34
	0.00
	0.01

	2
	1
	1
	3
	2
	0
	2
	4
	4117.88
	-0.01
	0.01

	2
	1
	1
	2
	2
	0
	2
	1
	4118.41
	0.02
	0.01

	3
	1
	2
	4
	3
	0
	3
	4
	4185.62
	0.00
	0.01

	3
	1
	2
	3
	3
	0
	3
	3
	4185.86
	-0.01
	0.01

	3
	1
	2
	5
	3
	0
	3
	5
	4186.27
	0.00
	0.01

	3
	1
	2
	2
	3
	0
	3
	2
	4186.72
	0.00
	0.01

	4
	1
	3
	4
	4
	0
	4
	5
	4278.82
	0.00
	0.01

	4
	1
	3
	5
	4
	0
	4
	5
	4279.32
	0.01
	0.01

	4
	1
	3
	6
	4
	0
	4
	6
	4279.71
	0.01
	0.01

	4
	1
	3
	3
	4
	0
	4
	3
	4280.18
	-0.01
	0.01

	7
	7
	0
	7
	6
	6
	1
	6
	73804.5
	-0.01
	0.05

	7
	7
	1
	7
	6
	6
	0
	6
	 
	
	 

	7
	7
	0
	8
	6
	6
	1
	7
	 
	
	 

	7
	7
	1
	8
	6
	6
	0
	7
	 
	
	 

	7
	7
	0
	6
	6
	6
	1
	5
	 
	
	 

	7
	7
	1
	6
	6
	6
	0
	5
	 
	
	 

	7
	7
	0
	9
	6
	6
	1
	8
	 
	
	 

	7
	7
	1
	9
	6
	6
	0
	8
	 
	 
	 

	8
	7
	1
	8
	7
	6
	2
	7
	76835.26
	0.04
	0.05

	8
	7
	2
	8
	7
	6
	1
	7
	 
	
	 

	8
	7
	1
	9
	7
	6
	2
	8
	 
	
	 

	8
	7
	2
	9
	7
	6
	1
	8
	 
	
	 

	8
	7
	1
	7
	7
	6
	2
	6
	 
	
	 

	8
	7
	2
	7
	7
	6
	1
	6
	 
	
	 

	8
	7
	1
	10
	7
	6
	2
	9
	 
	
	 

	8
	7
	2
	10
	7
	6
	1
	9
	 
	 
	 

	6
	6
	0
	6
	5
	5
	1
	5
	62691.60
	-0.01
	0.05

	6
	6
	1
	6
	5
	5
	0
	5
	 
	
	 

	6
	6
	0
	7
	5
	5
	1
	6
	 
	
	 

	6
	6
	1
	7
	5
	5
	0
	6
	 
	
	 

	6
	6
	0
	5
	5
	5
	1
	4
	 
	
	 

	6
	6
	1
	5
	5
	5
	0
	4
	 
	
	 

	6
	6
	0
	8
	5
	5
	1
	7
	 
	
	 

	6
	6
	1
	8
	5
	5
	0
	7
	 
	 
	 

	7
	6
	1
	7
	6
	5
	2
	6
	65721.99
	-0.02
	0.05

	7
	6
	2
	7
	6
	5
	1
	6
	 
	
	 

	7
	6
	1
	8
	6
	5
	2
	7
	 
	
	 

	7
	6
	2
	8
	6
	5
	1
	7
	 
	
	 

	7
	6
	1
	6
	6
	5
	2
	5
	 
	
	 

	7
	6
	2
	6
	6
	5
	1
	5
	 
	
	 

	7
	6
	1
	9
	6
	5
	2
	8
	 
	
	 

	7
	6
	2
	9
	6
	5
	1
	8
	 
	 
	 

	8
	6
	2
	9
	7
	5
	3
	8
	68752.26
	-0.04
	0.05

	8
	6
	3
	9
	7
	5
	2
	8
	 
	
	 

	8
	6
	2
	8
	7
	5
	3
	7
	 
	
	 

	8
	6
	3
	8
	7
	5
	2
	7
	 
	
	 

	8
	6
	2
	10
	7
	5
	3
	9
	 
	
	 

	8
	6
	3
	10
	7
	5
	2
	9
	 
	
	 

	8
	6
	2
	7
	7
	5
	3
	6
	 
	
	 

	8
	6
	3
	7
	7
	5
	2
	6
	 
	 
	 

	9
	6
	3
	10
	8
	5
	4
	9
	71782.44
	0.00
	0.05

	9
	6
	4
	10
	8
	5
	3
	9
	 
	
	 

	9
	6
	3
	9
	8
	5
	4
	8
	 
	
	 

	9
	6
	4
	9
	8
	5
	3
	8
	 
	
	 

	9
	6
	3
	11
	8
	5
	4
	10
	 
	
	 

	9
	6
	4
	11
	8
	5
	3
	10
	 
	
	 

	9
	6
	3
	8
	8
	5
	4
	7
	 
	
	 

	9
	6
	4
	8
	8
	5
	3
	7
	 
	 
	 

	10
	6
	4
	11
	9
	5
	5
	10
	74812.41
	0.04
	0.05

	10
	6
	5
	11
	9
	5
	4
	10
	 
	
	 

	10
	6
	4
	10
	9
	5
	5
	9
	 
	
	 

	10
	6
	5
	10
	9
	5
	4
	9
	 
	
	 

	10
	6
	4
	12
	9
	5
	5
	11
	 
	
	 

	10
	6
	5
	12
	9
	5
	4
	11
	 
	
	 

	10
	6
	4
	9
	9
	5
	5
	8
	 
	
	 

	10
	6
	5
	9
	9
	5
	4
	8
	 
	 
	 

	8
	5
	3
	9
	7
	4
	4
	8
	60664.37
	0.00
	0.05

	8
	5
	4
	9
	7
	4
	3
	8
	 
	
	 

	8
	5
	3
	8
	7
	4
	4
	7
	 
	
	 

	8
	5
	4
	8
	7
	4
	3
	7
	 
	
	 

	8
	5
	3
	10
	7
	4
	4
	9
	 
	
	 

	8
	5
	4
	10
	7
	4
	3
	9
	 
	
	 

	8
	5
	3
	7
	7
	4
	4
	6
	 
	
	 

	8
	5
	4
	7
	7
	4
	3
	6
	 
	 
	 

	9
	5
	4
	9
	8
	4
	5
	8
	63693.97
	0.06
	0.05

	9
	5
	5
	9
	8
	4
	4
	8
	 
	 
	 

	9
	5
	4
	10
	8
	4
	5
	9
	63693.97
	0.06
	0.05

	9
	5
	5
	10
	8
	4
	4
	9
	 
	
	 

	9
	5
	4
	11
	8
	4
	5
	10
	 
	
	 

	9
	5
	5
	11
	8
	4
	4
	10
	 
	
	 

	9
	5
	4
	8
	8
	4
	5
	7
	 
	
	 

	9
	5
	5
	8
	8
	4
	4
	7
	 
	 
	 

	10
	5
	5
	11
	9
	4
	6
	10
	66723.10
	-0.04
	0.05

	10
	5
	6
	11
	9
	4
	5
	10
	 
	
	 

	10
	5
	5
	10
	9
	4
	6
	9
	 
	
	 

	10
	5
	6
	10
	9
	4
	5
	9
	 
	
	 

	10
	5
	5
	12
	9
	4
	6
	11
	 
	
	 

	10
	5
	6
	12
	9
	4
	5
	11
	 
	
	 

	10
	5
	5
	9
	9
	4
	6
	8
	 
	
	 

	10
	5
	6
	9
	9
	4
	5
	8
	 
	 
	 

	11
	5
	6
	11
	10
	4
	7
	10
	69752.14
	0.01
	0.05

	11
	5
	7
	11
	10
	4
	6
	10
	 
	
	 

	11
	5
	6
	12
	10
	4
	7
	11
	 
	
	 

	11
	5
	7
	12
	10
	4
	6
	11
	 
	
	 

	11
	5
	6
	13
	10
	4
	7
	12
	 
	
	 

	11
	5
	7
	13
	10
	4
	6
	12
	 
	
	 

	11
	5
	6
	10
	10
	4
	7
	9
	 
	
	 

	11
	5
	7
	10
	10
	4
	6
	9
	 
	 
	 

	12
	5
	8
	13
	11
	4
	7
	12
	72780.00
	-0.04
	0.05

	12
	5
	7
	13
	11
	4
	8
	12
	 
	
	 

	12
	5
	8
	12
	11
	4
	7
	11
	 
	
	 

	12
	5
	7
	12
	11
	4
	8
	11
	 
	
	 

	12
	5
	8
	14
	11
	4
	7
	13
	 
	
	 

	12
	5
	7
	14
	11
	4
	8
	13
	 
	
	 

	12
	5
	8
	11
	11
	4
	7
	10
	 
	
	 

	12
	5
	7
	11
	11
	4
	8
	10
	 
	 
	 

	11
	4
	8
	12
	10
	3
	7
	11
	61653.04
	0.01
	0.05

	11
	4
	8
	11
	10
	3
	7
	10
	 
	
	 

	11
	4
	8
	10
	10
	3
	7
	9
	 
	
	 

	11
	4
	8
	13
	10
	3
	7
	12
	 
	
	 

	11
	4
	7
	12
	10
	3
	8
	11
	 
	
	 

	11
	4
	7
	10
	10
	3
	8
	9
	 
	
	 

	11
	4
	7
	11
	10
	3
	8
	10
	 
	
	 

	11
	4
	7
	13
	10
	3
	8
	12
	 
	 
	 

	15
	4
	11
	16
	14
	3
	12
	15
	73759.43
	0.02
	0.05

	15
	4
	11
	15
	14
	3
	12
	14
	 
	
	 

	15
	4
	11
	17
	14
	3
	12
	16
	 
	
	 

	15
	4
	11
	14
	14
	3
	12
	13
	 
	 
	 

	13
	3
	10
	14
	12
	2
	11
	13
	59755.31
	0.01
	0.05

	13
	3
	10
	13
	12
	2
	11
	12
	 
	
	 

	13
	3
	10
	15
	12
	2
	11
	14
	 
	
	 

	13
	3
	10
	12
	12
	2
	11
	11
	 
	 
	 

	15
	3
	12
	16
	14
	2
	13
	15
	65920.07
	-0.01
	0.05

	15
	3
	12
	15
	14
	2
	13
	14
	 
	
	 

	15
	3
	12
	17
	14
	2
	13
	16
	 
	
	 

	15
	3
	12
	14
	14
	2
	13
	13
	 
	 
	 

	15
	3
	13
	16
	14
	2
	12
	15
	65220.12
	0.00
	0.05

	15
	3
	13
	15
	14
	2
	12
	14
	 
	
	 

	15
	3
	13
	17
	14
	2
	12
	16
	 
	
	 

	15
	3
	13
	14
	14
	2
	12
	13
	 
	 
	 


Table S6. Measured transition lines for 35Cl-III of 3ClPA: (column 1-4) upper state rotational quantum numbers, (column 5-8) lower state rotational quantum numbers, observed transition frequencies ((exp)/MHz, discrepancies between observed and calculated frequencies Δv/MHz, measurements’ uncertainties (Error/MHz). Hyperfine components are labelled as F’ (F’’ where F = I + J and half integer spins are rounded up to the next integer.
	J’
	Ka’
	Kc’
	F’
	J’’
	Ka’’
	Kc’’
	F’’
	((exp(
	Δv
	Error

	1
	1
	1
	2
	0
	0
	0
	2
	6669.38
	-0.01
	0.01

	1
	1
	1
	3
	0
	0
	0
	2
	6681.54
	0.00
	0.01

	1
	1
	1
	1
	0
	0
	0
	2
	6691.13
	-0.01
	0.01

	2
	0
	2
	4
	1
	1
	1
	3
	3296.21
	-0.01
	0.01

	2
	0
	2
	3
	1
	1
	1
	2
	3311.39
	0.00
	0.01

	3
	0
	3
	5
	2
	1
	2
	4
	6661.20
	0.00
	0.01

	3
	0
	3
	4
	2
	1
	2
	3
	6673.03
	-0.01
	0.01

	3
	0
	3
	2
	2
	1
	2
	1
	6653.47
	0.00
	0.01

	3
	0
	3
	3
	2
	1
	2
	2
	6665.28
	0.02
	0.01

	1
	1
	0
	1
	1
	0
	1
	1
	3387.47
	-0.02
	0.01

	1
	1
	0
	3
	1
	0
	1
	2
	3388.90
	0.00
	0.01

	1
	1
	0
	3
	1
	0
	1
	3
	3392.03
	0.01
	0.01

	1
	1
	0
	2
	1
	0
	1
	2
	3397.92
	-0.01
	0.01

	1
	1
	0
	2
	1
	0
	1
	3
	3401.05
	0.00
	0.01

	1
	1
	0
	2
	1
	0
	1
	1
	3403.60
	0.01
	0.01

	2
	1
	1
	4
	2
	0
	2
	3
	3428.37
	0.01
	0.01

	2
	1
	1
	4
	2
	0
	2
	4
	3431.40
	0.01
	0.01

	2
	1
	1
	2
	2
	0
	2
	3
	3431.82
	-0.01
	0.01

	2
	1
	1
	2
	2
	0
	2
	2
	3433.99
	0.03
	0.01

	2
	1
	1
	3
	2
	0
	2
	3
	3440.55
	0.02
	0.01

	3
	1
	2
	5
	3
	0
	3
	4
	3489.69
	0.00
	0.01

	3
	1
	2
	5
	3
	0
	3
	5
	3492.52
	0.01
	0.01

	3
	1
	2
	3
	3
	0
	3
	3
	3496.98
	0.02
	0.01

	3
	1
	2
	4
	3
	0
	3
	4
	3500.65
	0.00
	0.01

	3
	1
	2
	4
	3
	0
	3
	3
	3501.95
	-0.01
	0.01

	4
	1
	3
	5
	4
	0
	4
	5
	3586.52
	-0.02
	0.01

	4
	1
	3
	6
	4
	0
	4
	6
	3575.78
	-0.01
	0.01

	7
	7
	0
	7
	6
	6
	1
	6
	67121.25
	0.00
	0.05

	7
	7
	1
	7
	6
	6
	0
	6
	 
	 
	 

	7
	7
	0
	8
	6
	6
	1
	7
	 
	 
	 

	7
	7
	1
	8
	6
	6
	0
	7
	 
	 
	 

	7
	7
	0
	6
	6
	6
	1
	5
	 
	 
	 

	7
	7
	1
	6
	6
	6
	0
	5
	 
	 
	 

	7
	7
	0
	9
	6
	6
	1
	8
	 
	 
	 

	7
	7
	1
	9
	6
	6
	0
	8
	 
	 
	 

	8
	7
	1
	8
	7
	6
	2
	7
	70446.85
	-0.01
	0.05

	8
	7
	2
	8
	7
	6
	1
	7
	 
	 
	 

	8
	7
	1
	9
	7
	6
	2
	8
	 
	 
	 

	8
	7
	2
	9
	7
	6
	1
	8
	 
	 
	 

	8
	7
	1
	7
	7
	6
	2
	6
	 
	 
	 

	8
	7
	2
	7
	7
	6
	1
	6
	 
	 
	 

	8
	7
	1
	10
	7
	6
	2
	9
	 
	 
	 

	8
	7
	2
	10
	7
	6
	1
	9
	 
	 
	 

	9
	7
	2
	8
	8
	6
	3
	7
	73772.12
	-0.05
	0.05

	9
	7
	3
	8
	8
	6
	2
	7
	 
	 
	 

	9
	7
	2
	11
	8
	6
	3
	10
	 
	 
	 

	9
	7
	3
	11
	8
	6
	2
	10
	 
	 
	 

	9
	7
	2
	9
	8
	6
	3
	8
	 
	 
	 

	9
	7
	3
	9
	8
	6
	2
	8
	 
	 
	 

	9
	7
	2
	10
	8
	6
	3
	9
	 
	 
	 

	9
	7
	3
	10
	8
	6
	2
	9
	 
	 
	 

	11
	6
	6
	12
	10
	5
	5
	11
	73679.51
	0.00
	0.05

	11
	6
	5
	12
	10
	5
	6
	11
	 
	 
	 

	11
	6
	6
	11
	10
	5
	5
	10
	 
	 
	 

	11
	6
	5
	11
	10
	5
	6
	10
	 
	 
	 

	11
	6
	6
	13
	10
	5
	5
	12
	 
	 
	 

	11
	6
	5
	13
	10
	5
	6
	12
	 
	 
	 

	11
	6
	6
	10
	10
	5
	5
	9
	 
	 
	 

	11
	6
	5
	10
	10
	5
	6
	9
	 
	 
	 

	10
	6
	5
	11
	9
	5
	4
	10
	70355.19
	0.04
	0.05

	10
	6
	4
	11
	9
	5
	5
	10
	 
	 
	 

	10
	6
	5
	10
	9
	5
	4
	9
	 
	 
	 

	10
	6
	4
	10
	9
	5
	5
	9
	 
	 
	 

	10
	6
	5
	12
	9
	5
	4
	11
	 
	 
	 

	10
	6
	4
	12
	9
	5
	5
	11
	 
	 
	 

	10
	6
	5
	9
	9
	5
	4
	8
	 
	 
	 

	10
	6
	4
	9
	9
	5
	5
	8
	 
	 
	 

	9
	6
	4
	10
	8
	5
	3
	9
	67030.20
	0.00
	0.05

	9
	6
	3
	10
	8
	5
	4
	9
	 
	 
	 

	9
	6
	4
	9
	8
	5
	3
	8
	 
	 
	 

	9
	6
	3
	9
	8
	5
	4
	8
	 
	 
	 

	9
	6
	3
	11
	8
	5
	4
	10
	 
	 
	 

	9
	6
	4
	11
	8
	5
	3
	10
	 
	 
	 

	9
	6
	4
	8
	8
	5
	3
	7
	 
	 
	 

	9
	6
	3
	8
	8
	5
	4
	7
	 
	 
	 

	8
	6
	3
	9
	7
	5
	2
	8
	63704.80
	0.05
	0.05

	8
	6
	2
	9
	7
	5
	3
	8
	 
	 
	 

	8
	6
	2
	8
	7
	5
	3
	7
	 
	 
	 

	8
	6
	3
	8
	7
	5
	2
	7
	 
	 
	 

	8
	6
	2
	10
	7
	5
	3
	9
	63705.24
	-0.03
	0.05

	8
	6
	3
	10
	7
	5
	2
	9
	 
	 
	 

	8
	6
	2
	7
	7
	5
	3
	6
	 
	 
	 

	8
	6
	3
	7
	7
	5
	2
	6
	 
	 
	 

	7
	6
	1
	8
	6
	5
	2
	7
	60379.49
	0.03
	0.05

	7
	6
	2
	8
	6
	5
	1
	7
	 
	 
	 

	7
	6
	1
	7
	6
	5
	2
	6
	 
	 
	 

	7
	6
	2
	7
	6
	5
	1
	6
	 
	 
	 

	7
	6
	1
	9
	6
	5
	2
	8
	 
	 
	 

	7
	6
	2
	9
	6
	5
	1
	8
	 
	 
	 

	7
	6
	1
	6
	6
	5
	2
	5
	 
	 
	 

	7
	6
	2
	6
	6
	5
	1
	5
	 
	 
	 

	9
	5
	5
	8
	8
	4
	4
	7
	60287.06
	0.00
	0.05

	9
	5
	4
	8
	8
	4
	5
	7
	 
	 
	 

	9
	5
	5
	11
	8
	4
	4
	10
	 
	 
	 

	9
	5
	4
	11
	8
	4
	5
	10
	 
	 
	 

	9
	5
	5
	9
	8
	4
	4
	8
	60286.52
	0.02
	0.05

	9
	5
	4
	9
	8
	4
	5
	8
	 
	 
	 

	9
	5
	5
	10
	8
	4
	4
	9
	 
	 
	 

	9
	5
	4
	10
	8
	4
	5
	9
	 
	 
	 

	10
	5
	6
	9
	9
	4
	5
	8
	63611.33
	-0.02
	0.05

	10
	5
	5
	9
	9
	4
	6
	8
	 
	 
	 

	10
	5
	6
	12
	9
	4
	5
	11
	 
	 
	 

	10
	5
	5
	12
	9
	4
	6
	11
	 
	 
	 

	10
	5
	6
	10
	9
	4
	5
	9
	 
	 
	 

	10
	5
	5
	10
	9
	4
	6
	9
	 
	 
	 

	10
	5
	6
	11
	9
	4
	5
	10
	 
	 
	 

	10
	5
	5
	11
	9
	4
	6
	10
	 
	 
	 

	11
	5
	7
	12
	10
	4
	6
	11
	66935.26
	0.07
	0.05

	11
	5
	7
	11
	10
	4
	6
	10
	 
	 
	 

	11
	5
	6
	12
	10
	4
	7
	11
	 
	 
	 

	11
	5
	6
	11
	10
	4
	7
	10
	 
	 
	 

	11
	5
	7
	13
	10
	4
	6
	12
	 
	 
	 

	11
	5
	7
	10
	10
	4
	6
	9
	 
	 
	 

	11
	5
	6
	13
	10
	4
	7
	12
	 
	 
	 

	11
	5
	6
	10
	10
	4
	7
	9
	 
	 
	 

	12
	5
	8
	13
	11
	4
	7
	12
	70258.44
	-0.02
	0.05

	12
	5
	8
	12
	11
	4
	7
	11
	 
	 
	 

	12
	5
	7
	13
	11
	4
	8
	12
	 
	 
	 

	12
	5
	7
	12
	11
	4
	8
	11
	 
	 
	 

	12
	5
	8
	14
	11
	4
	7
	13
	 
	 
	 

	12
	5
	8
	11
	11
	4
	7
	10
	 
	 
	 

	12
	5
	7
	14
	11
	4
	8
	13
	 
	 
	 

	12
	5
	7
	11
	11
	4
	8
	10
	 
	 
	 

	13
	5
	9
	14
	12
	4
	8
	13
	73580.93
	0.02
	0.05

	13
	5
	9
	13
	12
	4
	8
	12
	 
	 
	 

	13
	5
	8
	14
	12
	4
	9
	13
	 
	 
	 

	13
	5
	8
	13
	12
	4
	9
	12
	 
	 
	 

	13
	5
	9
	15
	12
	4
	8
	14
	 
	 
	 

	13
	5
	9
	12
	12
	4
	8
	11
	 
	 
	 

	13
	5
	8
	15
	12
	4
	9
	14
	 
	 
	 

	13
	5
	8
	12
	12
	4
	9
	11
	 
	 
	 

	15
	4
	12
	16
	14
	3
	11
	15
	73447.88
	0.01
	0.05

	15
	4
	12
	15
	14
	3
	11
	14
	 
	 
	 

	15
	4
	12
	17
	14
	3
	11
	16
	73448.66
	0.04
	0.05

	15
	4
	12
	14
	14
	3
	11
	13
	 
	 
	 

	14
	4
	11
	15
	13
	3
	10
	14
	70136.80
	0.02
	0.05

	14
	4
	11
	14
	13
	3
	10
	13
	 
	 
	 

	14
	4
	11
	16
	13
	3
	10
	15
	70137.40
	-0.06
	0.05

	14
	4
	11
	13
	13
	3
	10
	12
	 
	 
	 

	13
	4
	9
	14
	12
	3
	10
	13
	66832.90
	0.03
	0.05

	13
	4
	9
	13
	12
	3
	10
	12
	 
	 
	 

	13
	4
	9
	15
	12
	3
	10
	14
	 
	 
	 

	13
	4
	9
	12
	12
	3
	10
	11
	 
	 
	 

	12
	4
	9
	13
	11
	3
	8
	12
	63504.66
	0.00
	0.05

	12
	4
	9
	12
	11
	3
	8
	11
	 
	 
	 

	12
	4
	9
	14
	11
	3
	8
	13
	63505.19
	-0.07
	0.05

	12
	4
	9
	11
	11
	3
	8
	10
	 
	 
	 

	12
	4
	8
	13
	11
	3
	9
	12
	63511.16
	-0.04
	0.05

	12
	4
	8
	12
	11
	3
	9
	11
	 
	 
	 

	12
	4
	8
	14
	11
	3
	9
	13
	 
	 
	 

	12
	4
	8
	11
	11
	3
	9
	10
	 
	 
	 

	11
	4
	7
	12
	10
	3
	8
	11
	60188.71
	-0.06
	0.05

	11
	4
	7
	11
	10
	3
	8
	10
	 
	 
	 

	11
	4
	7
	13
	10
	3
	8
	12
	 
	 
	 

	11
	4
	7
	10
	10
	3
	8
	9
	 
	 
	 


Table S7. Measured transition lines for 37Cl-III of 3ClPA: (column 1-4) upper state rotational quantum numbers, (column 5-8) lower state rotational quantum numbers, observed transition frequencies ((exp)/MHz, discrepancies between observed and calculated frequencies Δv/MHz, measurements’ uncertainties (Error/MHz). Hyperfine components are labelled as F’ (F’’ where F = I + J and half integer spins are rounded up to the next integer.
	J’
	Ka’
	Kc’
	F’
	J’’
	Ka’’
	Kc’’
	F’’
	((exp(
	Δv
	Error

	1
	1
	1
	2
	0
	0
	0
	2
	6607.68
	0.01
	0.01

	1
	1
	1
	3
	0
	0
	0
	2
	6617.13
	-0.01
	0.01

	1
	1
	1
	1
	0
	0
	0
	2
	6624.68
	0.01
	0.01

	2
	1
	1
	4
	2
	0
	2
	4
	3442.24
	0.01
	0.01

	1
	1
	0
	3
	1
	0
	1
	3
	3401.50
	0.00
	0.01

	1
	1
	0
	2
	1
	0
	1
	3
	3408.63
	-0.01
	0.01

	1
	1
	0
	3
	1
	0
	1
	2
	3399.17
	0.01
	0.01

	1
	1
	0
	1
	1
	0
	1
	2
	3393.52
	-0.01
	0.01

	3
	0
	3
	5
	2
	1
	2
	4
	6438.40
	0.00
	0.01

	7
	7
	0
	7
	6
	6
	1
	6
	66730.32
	0.03
	0.05

	7
	7
	1
	7
	6
	6
	0
	6
	 
	 
	 

	7
	7
	0
	8
	6
	6
	1
	7
	 
	 
	 

	7
	7
	1
	8
	6
	6
	0
	7
	 
	 
	 

	7
	7
	0
	6
	6
	6
	1
	5
	 
	 
	 

	7
	7
	1
	6
	6
	6
	0
	5
	 
	 
	 

	7
	7
	0
	9
	6
	6
	1
	8
	 
	 
	 

	7
	7
	1
	9
	6
	6
	0
	8
	 
	 
	 

	9
	7
	2
	8
	8
	6
	3
	7
	73237.17
	0.00
	0.05

	9
	7
	3
	8
	8
	6
	2
	7
	 
	 
	 

	9
	7
	2
	11
	8
	6
	3
	10
	 
	 
	 

	9
	7
	3
	11
	8
	6
	2
	10
	 
	 
	 

	9
	7
	2
	9
	8
	6
	3
	8
	 
	 
	 

	9
	7
	3
	9
	8
	6
	2
	8
	 
	 
	 

	9
	7
	2
	10
	8
	6
	3
	9
	 
	 
	 

	9
	7
	3
	10
	8
	6
	2
	9
	 
	 
	 

	10
	6
	5
	11
	9
	5
	4
	10
	69730.67
	0.00
	0.05

	10
	6
	4
	11
	9
	5
	5
	10
	 
	 
	 

	10
	6
	5
	10
	9
	5
	4
	9
	 
	 
	 

	10
	6
	4
	10
	9
	5
	5
	9
	 
	 
	 

	10
	6
	5
	12
	9
	5
	4
	11
	 
	 
	 

	10
	6
	4
	12
	9
	5
	5
	11
	 
	 
	 

	10
	6
	5
	9
	9
	5
	4
	8
	 
	 
	 

	10
	6
	4
	9
	9
	5
	5
	8
	 
	 
	 

	9
	6
	4
	10
	8
	5
	3
	9
	66477.69
	-0.10
	0.05

	9
	6
	3
	10
	8
	5
	4
	9
	 
	 
	 

	9
	6
	4
	9
	8
	5
	3
	8
	 
	 
	 

	9
	6
	3
	9
	8
	5
	4
	8
	 
	 
	 

	9
	6
	3
	11
	8
	5
	4
	10
	 
	 
	 

	9
	6
	4
	11
	8
	5
	3
	10
	 
	 
	 

	9
	6
	4
	8
	8
	5
	3
	7
	 
	 
	 

	9
	6
	3
	8
	8
	5
	4
	7
	 
	 
	 

	8
	6
	3
	9
	7
	5
	2
	8
	63224.57
	-0.01
	0.05

	8
	6
	2
	9
	7
	5
	3
	8
	 
	 
	 

	8
	6
	2
	8
	7
	5
	3
	7
	 
	 
	 

	8
	6
	3
	8
	7
	5
	2
	7
	 
	 
	 

	8
	6
	2
	10
	7
	5
	3
	9
	 
	 
	 

	8
	6
	3
	10
	7
	5
	2
	9
	 
	 
	 

	8
	6
	2
	7
	7
	5
	3
	6
	 
	 
	 

	8
	6
	3
	7
	7
	5
	2
	6
	 
	 
	 

	7
	6
	1
	8
	6
	5
	2
	7
	59971.08
	0.02
	0.05

	7
	6
	2
	8
	6
	5
	1
	7
	 
	 
	 

	7
	6
	1
	7
	6
	5
	2
	6
	 
	 
	 

	7
	6
	2
	7
	6
	5
	1
	6
	 
	 
	 

	7
	6
	1
	9
	6
	5
	2
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Figure S1. Potential energy diagram (reported values in kJ mol-1) of the carboxyl group torsion in acetic acid and propionic acid. Relaxed scans of the dihedral angle XC-C(OH) (X=H or C, respectively) were performed at the B3LYP-D3(BJ)/Def2-TZVP level of calculation using a 10° step in the full cycle of rotation. All conformations except those with dashed contours have been experimentally observed.1,2
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Figure S2. Potential energy diagram (reported values in kJ mol-1) of the carboxyl group torsion in fluorine-substituted derivatives of acetic acid and 2-fluoropropionic acid. Relaxed scans of the dihedral angle FCC(OH) were performed at the B3LYP-D3(BJ)/Def2-TZVP level of calculation using a 10° step in the full cycle of rotation. All conformations except those with dashed contours have been experimentally observed.3-6
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Figure S3. Potential energy diagram (reported values in kJ mol-1) of the carboxyl group torsion in chlorine-substituted derivatives of acetic acid and 2-chloroproprionic acid. Relaxed scans of the dihedral angle ClCC(OH) were performed at the B3LYP-D3(BJ)/Def2-TZVP level of calculation using a 10° step in the full cycle of rotation.7-10
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