Supporting Information
	Table S1. Optimized structures calculated for ATs at B3LYP/6-31G(d,p) level of theory (angle and bond length are in degree and angstrom, respectively).

	Parameters
	T
	MeT
	EtT
	PrT
	BuT
	PnT
	HxT
	HpT
	OctT

	S1-C2
	1.7358
	1.7368
	1.7373
	1.7372
	1.7376
	1.7373
	1.7377
	1.7377
	1.7379

	C2-C3
	1.3672
	1.3695
	1.3700
	1.3702
	1.3701
	1.3707
	1.3700
	1.3700
	1.3700

	C3-C4
	1.4296
	1.4363
	1.4347
	1.4347
	1.4374
	1.4371
	1.4372
	1.4372
	1.3471

	C4-C5
	1.3672
	1.3651
	1.3645
	1.3645
	1.3645
	1.3646
	1.3644
	1.3644
	1.3700

	C3-R
	-
	1.5051
	1.5117
	1.5115
	1.5115
	1.5112
	1.5114
	1.5114
	1.5114

	C2-S1-C5
	91.52
	91.21
	91.27
	91.26
	91.26
	91.28
	91.28
	91.28
	91.28

	C2-C3-C4
	112.75
	111.46
	111.36
	111.32
	111.33
	111.32
	111.32
	111.32
	111.32

	R-C3-C4-C5
	-
	0.00
	0.01
	0.03
	0.00
	0.00
	0.10
	0.10
	0.05

	R-C3-C2-S1
	-
	0.01
	0.01
	0.03
	0.06
	0.00
	0.10
	0.10
	0.05

	C2-C3-C4-C5
	0.01
	0.00
	0.01
	0.02
	0.05
	0.01
	0.05
	0.04
	0.00


	Table S2. Optimized structures calculated for ATs at HF/6-31G(d,p) level of theory (angle and bond length are in degree and angstrom, respectively).

	Parameters
	T
	MeT
	EtT
	PrT
	BuT
	PnT
	HxT
	HpT
	OctT

	S1-C2
	1.7254
	1.7282
	1.7246
	1.7291
	1.7292
	1.7291
	1.7292
	1.7292
	1.7292

	C2-C3
	1.3451
	1.3462
	1.3470
	1.3471
	1.3470
	1.3470
	1.3471
	1.3470
	1.3471

	C3-C4
	1.4366
	1.4432
	1.4444
	1.4445
	1.4446
	1.4446
	1.4445
	1.4446
	1.4446

	C4-C5
	1.3451
	1.3433
	1.3426
	1.3426
	1.3426
	1.3426
	1.3426
	1.3426
	1.3426

	C3-R
	-
	1.5041
	1.5099
	1.5100
	1.5102
	1.5101
	1.5101
	1.5102
	1.5102

	C2-S1-C5
	91.30
	91.03
	91.07
	91.07
	91.08
	91.07
	91.06
	91.08
	91.08

	C2-C3-C4
	112.53
	111.41
	111.25
	111.21
	111.22
	111.22
	111.21
	111.22
	111.21

	R-C3-C4-C5
	-
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.01
	0.02

	R-C3-C2-S1
	-
	0.01
	0.01
	0.01
	0.01
	0.00
	0.01
	0.02
	0.01

	C2-C3-C4-C5
	0.01
	0.01
	0.01
	0.00
	0.00
	0.01
	0.01
	0.02
	0.01


	Table S3. Absolut thermochemical properties calculated for ATs at B3LYP/6-31G(d,p) level of theory at 298.15 K.

	ATs
	E°
	H°
	S°
	G°
	Cp

	T
	-552.9384
	-552.9375
	67.90
	-552.9697
	17.13

	MeT
	-592.2303
	-592.2294
	76.44
	-592.2657
	23.16

	EtT
	-631.5159
	-631.5150
	83.15
	-631.5545
	27.90

	PrT
	-670.8025
	-670.8016
	91.05
	-670.8449
	32.82

	BuT
	-710.0892
	-710.0883
	100.31
	-710.1359
	37.68

	PnT
	-749.3759
	-749.3748
	108.79
	-749.9266
	42.52

	HxT
	-788.6625
	-788.6616
	114.99
	-788.7162
	47.37

	HpT
	-827.9491
	-827.9482
	122.86
	-828.0066
	52.22

	OcT
	-867.2358
	-867.2349
	129.07
	-867.2962
	57.04


	Table S4. Absolut thermochemical properties calculated for ATs at HF/6-31G(d,p) level of theory at 298.15 K.

	ATs
	E°
	H°
	S°
	G°
	Cp

	T
	-551.2222
	-551.2212
	67.10
	-551.2531
	15.60

	MeT
	-590.2329
	-590.2319
	75.01
	-590.2676
	21.44

	EtT
	-629.2378
	-629.2369
	81.59
	-629.2756
	25.86

	PrT
	-668.2439
	-668.2429
	88.91
	-668.2852
	30.47

	BuT
	-707.2500
	-707.2490
	96.19
	-707.2947
	35.03

	PnT
	-746.2561
	-746.2552
	103.49
	-746.3043
	39.58

	HxT
	-785.2622
	-785.2613
	110.81
	-785.3139
	44.14

	HpT
	-824.2684
	-824.2674
	118.09
	-824.3235
	48.69

	OcT
	-863.2745
	-863.2735
	125.39
	-863.3331
	53.24


	Table S5. Calculated relative Gibbs free energies (in Hartrees) for thiophene derivatives at 298.15 K. 

	n
	ATs
	B3LYP/6-31G(d,p)
	HF/6-31G(d,p)

	1
	MeT
	-39.30
	-39.01

	2
	EtT
	-78.58
	-78.02

	3
	PrT
	-117.88
	-117.03

	4
	BuT
	-157.17
	-156.04

	5
	PnT
	-196.46
	-195.05

	6
	HxT
	-235.75
	-234.06

	7
	HpT
	-275.04
	-273.07

	8
	OcT
	-314.33
	-312.08
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