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Table S1. Stable conformers of TMP
	#
	Conformer
	ΔE (kJ mol–1)
	Symmetry
	Dihedral angle between atoms a

	[bookmark: _Hlk105152016]
	
	
	
	(5,1,2,14)
	(5,1,3,10)
	(5,1,4,6)

	1
	GGG
	0
	C3
	44.9
	44.9
	44.9

	2
	TGG
	1.307
	C1
	178.9
	55.3
	34.2

	3
	TTT
	37.124
	C3
	138.8
	138.8
	138.8


a See Figure 5 for atom labels.
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	Conformer
	ΔE
(kJ mol–1)
	Symmetry
	Dihedral angle between atoms a

	
	
	
	
	(1,2,3,4)
	(2,3,4,7)
	(1,2,11,12)
	(2,11,12,15)
	(1,2,19,20)
	(2,19,20,23)

	1
	GGGtgt
	0.000
	C1
	47.3
	−169.7
	33.7
	83.9
	50.6
	−168.4

	2
	TG'G'tg't
	0.265
	C1
	179.6
	−170.9
	−30.7
	−80.5
	−55.9
	174.5

	3
	GGGtgg
	0.273
	C1
	52.5
	−171.6
	34.8
	83.5
	37.4
	85.1

	4
	GGGttt
	0.331
	C3
	45.9
	−167.4
	45.9
	−167.4
	45.9
	−167.4

	5
	GGGtgg'
	0.486
	C1
	47.3
	−169.4
	33.9
	82.6
	46.7
	−89.6

	6
	G'G'G'g'gt
	0.559
	C1
	−33.9
	−83.9
	−44.1
	89.1
	−51.4
	170.1

	7
	TG'G'tg'g
	0.578
	C1
	179.5
	−171.1
	−31.1
	−81.0
	−53.9
	86.6

	8
	GGGggg'
	0.771
	C1
	35.8
	84.4
	36.4
	83.9
	49.3
	−89.3

	9
	GGGtg't
	0.880
	C1
	46.8
	−169.8
	41.3
	−89.4
	46.1
	−167.0

	10
	GGGgg'g'
	0.934
	C1
	34.1
	82.8
	48.3
	−89.6
	43.2
	−89.5

	11
	GGTtgg'
	0.964
	C1
	56.7
	−175.6
	32.0
	80.4
	−179.4
	−99.1

	12
	GGGggg
	1.157
	C3
	40.4
	87.6
	40.4
	87.6
	40.4
	87.6

	13
	TGGtgg
	1.259
	C1
	−179.8
	169.8
	55.0
	99.8
	32.9
	80.8

	14
	GGGtg'g'
	1.352
	C1
	46.9
	−169.5
	43.9
	−89.3
	40.9
	−89.7

	15
	TG'G'gg'g
	1.400
	C1
	178.8
	98.8
	−31.9
	−80.7
	−54.6
	86.9

	16
	GGGg'g'g'
	1.703
	C3
	42.8
	−89.6
	42.8
	−89.6
	42.8
	−89.6

	17
	TGGttg'
	1.729
	C1
	−180.0
	173.8
	56.0
	−174.8
	29.4
	−88.5

	18
	TGGtg'g'
	1.866
	C1
	−179.8
	174.2
	54.3
	−86.8
	28.8
	−89.4

	19
	GTGttt
	1.892
	C1
	35.2
	−164.3
	178.9
	173.7
	55.2
	−173.3

	20
	TG'G'ggt
	2.156
	C1
	179.5
	98.3
	−32.7
	88.6
	−56.3
	177.3

	21
	GTGtg't
	2.198
	C1
	37.1
	−165.1
	179.5
	−98.5
	56.1
	−174.9

	22
	GTGttg'
	2.224
	C1
	35.3
	−164.9
	179.1
	174.2
	53.1
	−86.7

	23
	TGGgtg
	2.371
	C1
	171.7
	85.9
	57.4
	−176.6
	25.4
	80.9

	24
	TG'G'ggg
	2.386
	C1
	178.9
	97.9
	−32.4
	89.1
	−54.3
	87.1

	25
	TG'G'tgg'
	2.568
	C1
	−179.8
	−173.5
	−32.7
	89.0
	−54.3
	−99.8

	26
	GTGtg'g'
	2.617
	C1
	37.2
	−165.6
	−179.6
	−97.9
	53.6
	−87.1

	27
	GTGttg
	2.639
	C1
	37.3
	−164.9
	178.9
	173.4
	53.5
	99.0

	28
	TGGgg'g
	2.678
	C1
	171.8
	86.1
	55.4
	−86.2
	25.6
	81.0

	29
	GTGtgt
	2.686
	C1
	35.9
	−167.8
	−179.6
	94.0
	56.2
	−173.6

	30
	GTGtgg'
	2.983
	C1
	36.0
	−167.4
	−179.8
	93.7
	54.1
	−86.5

	31
	TG'G'ggg'
	3.028
	C1
	179.6
	98.7
	−34.9
	88.9
	−55.8
	−100.7

	32
	GTGtg'g
	3.052
	C1
	38.9
	−165.2
	179.7
	−98.7
	54.6
	99.9

	33
	TGGgtg'
	3.084
	C1
	−178.0
	96.1
	56.8
	−175.4
	31.6
	−88.5

	34
	TGGgg'g'
	3.217
	C1
	−177.8
	96.2
	55.0
	−86.8
	30.9
	−89.3

	35
	GTGtgg
	3.333
	C1
	36.9
	−167.3
	−179.9
	93.7
	56.3
	100.7

	36
	TGGggg
	3.402
	C1
	171.4
	85.2
	58.5
	101.6
	26.4
	80.7

	37
	TGGggg'
	3.777
	C1
	−177.7
	96.7
	57.4
	101.5
	32.9
	−89.1

	38
	GCG'tgg
	7.478
	C1
	37.0
	−166.6
	−6.1
	92.4
	−64.6
	80.9

	39
	TG'Ggg'g'
	7.912
	C1
	173.4
	93.4
	−17.4
	−83.4
	46.6
	−88.0

	40
	GTG'tgt
	8.618
	C1
	30.8
	−167.3
	−178.3
	95.9
	−48.9
	169.2

	41
	GTG'tgg
	8.651
	C1
	31.2
	−167.4
	−178.8
	95.3
	−47.5
	87.5

	42
	TTTttt
	34.744
	C3
	141.1
	−166.0
	141.1
	−166.0
	141.1
	−166.0


[bookmark: _Toc106186099]a See Figure 5 for atom labels.



Table S3. Stable conformers of DMMP
	#
	Conformer
	ΔE
(kJ mol–1)
	Symmetry
	Dihedral angle between atoms a

	
	
	
	
	(7,3,2,1)
	(7,3,4,5)

	1
	GG
	0.000
	C1
	51.8
	24.8

	[bookmark: _Hlk104824182]2
	GG'
	0.114
	CS
	30.4
	−30.4

	3
	TG'
	7.772
	C1
	171.9
	−35.8


a See Figure 5 for atom labels.

[bookmark: _Toc106186100]Table S4. Stable conformers of DEMP
	#
	Conformer
	ΔE (kJ mol–1)
	Symmetry
	Dihedral angle between atoms a

	
	
	
	
	(9,4,3,2)
	(4,3,2,1)
	(9,4,5,6)
	(4,5,6,7)

	1
	CG'gt
	0.000
	C1
	3.3
	91.5
	−45.6
	165.3

	2
	CG'gg
	0.650
	C1
	−8.1
	90.4
	−52.1
	86.0

	3
	GCtg
	0.746
	C1
	52.5
	−174.7
	14.9
	86.7

	4
	G'G'g'g
	1.205
	C1
	−16.6
	−86.6
	−51.4
	88.8

	5
	CG'gg'
	1.398
	C1
	−9.5
	90.5
	−53.3
	−104.4

	6
	GG'tt
	1.730
	C1
	32.5
	−156.6
	−32.4
	156.6

	7
	G'G'g'g'
	1.763
	C1
	−17.5
	−85.8
	−48.7
	−98.2

	8
	G'G'tg'
	2.310
	C1
	−26.9
	150.2
	−51.0
	−100.5

	9
	TG'tg'
	7.107
	C1
	170.9
	−160.4
	−29.9
	−80.9

	10
	TG'tg
	9.037
	C1
	171.8
	−164.2
	−38.2
	89.5

	11
	TG'tt
	9.076
	C1
	171.4
	−164.9
	−38.0
	161.1

	12
	TG'gg'
	9.320
	C1
	169.5
	112.3
	−30.8
	−80.8

	13
	GTg'g
	9.907
	C1
	36.3
	−89.7
	−165.4
	115.6

	14
	GTtg
	10.140
	C1
	30.4
	−178.0
	−165.8
	104.1

	15
	TG'gg
	10.839
	C1
	170.7
	109.9
	−40.7
	89.2

	16
	GTtg'
	10.840
	C1
	39.2
	−161.6
	−170.5
	−110.2


a See Figure 5 for atom labels.
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Table S5. Potential energy parameters of methyl tops
	Compound
	Conformer a
	Atoms in top b
	Fourier expansion parameters (kJ mol−1) c

	TMP
	2 (TGG)
	6,7,8,9
	 = 1.431; −1.431

	
	
	10,11,12,13
	 = 1.627;  = −1.711; 0.095

	
	
	14,15,16,17
	 = 1.768; −1.768

	TEP
	1 (GGGtgt)
	7,8,9,10
	 = 6.679; −6.679

	
	
	15,16,17,18
	 = 6.709; −6.709

	
	
	23,24,25,26
	 = 6.419; −6.419

	DMMP
	1 (GG)
	1,8,9,10
	 = 0.634;  = −0.066; 0.130;
0.345; 0.339;
0.228; 0.145

	
	
	5,11,12,13
	 = 1.590; −1.590

	
	
	6,14,15,16
	 = 3.333; −3.333

	
	2 (GG')
	1,8,9,10
	 = 0.634;  = −0.066; 0.130;
0.345; 0.339;
0.228; 0.145

	
	
	5,11,12,13
	 = 0.634;  = −0.066; 0.130;
0.345; 0.339;
0.228; 0.145

	
	
	6,14,15,16
	 = 3.333; −3.333

	
	3 (TG')
	1,8,9,10
	 = 1.507; −1.507

	
	
	5,11,12,13
	 = 1.249;  = −1.321; 0.103; 0.079; 0.074

	
	
	6,14,15,16
	 = 3.333; −3.333

	DEMP
	1 (CG'gt)
	1,10,11,12
	 = 7.087; −7.087

	
	
	7,17,18,19
	 = 6.710; −6.710

	
	
	8,20,21,22
	 = 3.459; −3.459


a Conformers are ordered with respect to their ascending relative energy, see Table S1-S4.
b See Figure 5 for atom labels.

c Fourier expansion has the form: . The parameters not listed in table were found to be redundant and were set to zero. If the rotational profiles are listed for a single conformer of a given compounds only, identical values were used in calculations for all conformers.
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