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Figure S1. Solid-liquid equilibrium phase diagrams predicted by the ideal liquid phase model (dashed line) and by COSMO-RS (solid lines).
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Figure S2. Fourier Transform Infrared Spectroscopy spectra for deep eutectic solvents and its components. HBA: HBD (glycolic acid) molar ratio 1:5.
Table S1
The viscosities of these systems at 298.15 K.
	DES
	Viscosity (mPa·S)

	Pyridine
	237.9

	2, 2'-Bipyridyl
	1489

	2-Aminopyridine
	1150

	3-Aminopyridine
	1500

	4-Aminopyridine
	1240

	3-Hydroxypyridine
	1560

	4-Hydroxypyridine
	1280

	2-Pyridinemethanol
	728.0

	Nicotinamide
	2760

	Nicotinohydrazide
	5320

	Methyl nicotinate
	616.0


Table S2
Experimental distribution coefficients of perfluorinated iodoalkanes.
	DES
	C4F9I
	C6F13I
	C8F17I
	C10F21I
	C12F25I

	Pyridine
	2.72 
	0.37 
	0.72 
	0.00 
	0.00 

	2, 2'-Bipyridyl
	3.04 
	0.72 
	1.10 
	0.46 
	0.37 

	2-Aminopyridine
	1.82 
	0.45 
	0.45 
	0.06 
	0.03 

	3-Aminopyridine
	1.27 
	0.32 
	0.37 
	0.34 
	0.15 

	4-Aminopyridine
	1.71 
	0.38 
	0.66 
	0.39 
	0.23 

	2-Hydroxypyridine
	2.97 
	0.69 
	0.38 
	0.15 
	0.04 

	3-Hydroxypyridine
	1.25 
	0.48 
	0.74 
	0.19 
	0.50 

	4-Hydroxypyridine
	1.13 
	0.20 
	0.13 
	0.09 
	0.00 

	2-Pyridinemethanol
	1.19 
	0.38 
	1.13 
	0.48 
	0.20 

	2-Picolinic acid
	4.27 
	0.96 
	1.42 
	0.06 
	0.00 

	Nicotinic acid
	3.43 
	0.68 
	1.05 
	0.05 
	0.00 

	Nicotinamide
	4.52 
	1.19 
	1.80 
	0.21 
	0.12 

	Nicotinohydrazide
	3.60 
	0.60 
	0.99 
	0.08 
	0.00 

	Methyl nicotinate
	3.33 
	0.37 
	0.44 
	0.17 
	0.05 

	Phenol
	2.01 
	0.32 
	0.06 
	0.07 
	0.00 

	p-Cresol
	2.02 
	0.28 
	0.12 
	0.12 
	0.11 

	p-Nitrophenol
	3.04 
	0.43 
	0.50 
	0.33 
	0.27 

	4-Methoxyphenol
	2.34 
	0.30 
	0.07 
	0.00 
	0.00 

	DES
	C4H8O2
	C6H12O2
	C8H16O2
	C10H20O2
	C12H24O2

	Pyridine
	6.75 
	0.07 
	0.10 
	0.06 
	0.03 

	2, 2'-Bipyridyl
	11.60 
	0.20 
	0.15 
	0.10 
	0.06 

	2-Aminopyridine
	2.18 
	0.19 
	0.21 
	0.11 
	0.06 

	3-Aminopyridine
	9.84 
	0.13 
	0.13 
	0.08 
	0.26 

	4-Aminopyridine
	3.33 
	0.13 
	0.12 
	0.09 
	0.06 

	2-Hydroxypyridine
	17.68 
	0.51 
	1.15 
	0.51 
	0.30 

	3-Hydroxypyridine
	4.59 
	0.03 
	0.05 
	0.06 
	0.05 

	4-Hydroxypyridine
	14.32 
	0.11 
	0.11 
	0.09 
	0.05 

	2-Pyridinemethanol
	1.89 
	0.26 
	0.16 
	0.08 
	0.05 

	2-Picolinic acid
	1.11 
	0.17 
	0.08 
	0.05 
	0.04 

	Nicotinic acid
	8.33 
	0.11 
	0.11 
	0.08 
	0.08 

	Nicotinamide
	1.48 
	0.10 
	0.11 
	0.08 
	0.05 

	Nicotinohydrazide
	26.08 
	0.01 
	0.03 
	0.08 
	0.09 

	Methyl nicotinate
	7.27 
	0.09 
	0.20 
	0.15 
	0.08 

	Phenol
	10.62 
	0.31 
	0.62 
	0.37 
	0.21 

	p-Cresol
	22.26 
	0.32 
	0.58 
	0.43 
	0.28 

	p-Nitrophenol
	32.88 
	0.00 
	0.00 
	0.06 
	0.08 

	4-Methoxyphenol
	20.37 
	0.24 
	0.66 
	0.41 
	0.23 


Table S3
Topological indices and quantum-chemical parameters for different eutectic systems.
	DES
	Total energy（kcal/mol）
	LUMO(kcal/mol）
	HOMO(kcal/mol）
	Connectivity index

	2-Aminopyridine
	-14,028.25
	-56.287647
	-134.600895
	5.4189910556894993

	3-Aminopyridine
	-14,028.11
	-55.346382
	-133.345875
	5.4189910556894993

	4-Aminopyridine
	-14,028.03
	-45.745479
	-130.52208
	5.4189910556894993

	2-Hydroxypyridine
	-14,469.42
	-55.911141
	-138.240453
	5.4189910556894993

	3-Hydroxypyridine
	-14,468.83
	-59.550699
	-134.412642
	5.4189910556894993

	4-Hydroxypyridine
	-14,486.34
	-55.534635
	-142.256517
	5.4189910556894993

	2, 2'-Bipyridyl
	-18,451.40
	-63.692265
	-146.83734
	8.2216665371532791

	Methyl nicotinate
	-18,008.18
	-68.210337
	-149.786637
	6.8518032108429461

	Nicotinohydrazide
	-17,919.48
	-60.24096
	-143.888043
	6.8518032108429461

	Nicotinamide
	-16,643.09
	-59.676201
	-145.645071
	6.3272393461533625

	Nicotinic acid
	-17,101.46
	-69.151602
	-147.715854
	6.3272393461533625

	Pyridine
	-12,750.45
	-54.59337
	-149.284629
	5.0245638646895836

	2-Picolinic acid
	-20,159.75
	-71.473389
	-143.888043
	8.6053509629275577

	2-Pyridinemethanol
	-15,392.95
	-47.502507
	-151.041657
	5.943554920379083

	Phenol
	-14,115.78
	-38.27811
	-131.024088
	5.4189910556894993

	p-Cresol
	-15,022.87
	-39.470379
	-127.321779
	5.81341824668941

	p-Nitrophenol
	-18,835.00
	-80.32128
	-140.938746
	6.72166653715327

	4-Methoxyphenol
	-16,758.14
	-38.027106
	-117.595374
	6.3379821113789987


Table S4
Solvatochromic parameters for different eutectic systems.
	DES
	π*
	β
	α

	2-Aminopyridine
	3.33
	2.04
	0.28

	3-Aminopyridine
	4.62
	3.26
	0.89

	4-Aminopyridine
	2.05
	0.57
	0.64

	2-Hydroxypyridine
	0.34
	1.67
	1.73


	4-Hydroxypyridine
	3.00
	1.89
	0.13

	2, 2'-Bipyridyl
	5.78
	2.78
	2.87

	Methyl nicotinate
	4.40
	3.24
	0.87

	Nicotinohydrazide
	0.34
	1.38
	1.84

	Nicotinamide
	5.52
	4.35
	1.54

	Pyridine
	2.81
	1.94
	0.23

	2-Pyridinemethanol
	7.01
	3.14
	2.73


Table S5
Interaction parameters obtained by COSMO-RS for different eutectic systems.
	DES
	H_int Total mean interaction energy in the mix (kcal/mol)
	H_MF Misfit interaction energy in the mix (kcal/mol)
	H_vdW VdW interaction energy in the mix (kcal/mol)
	Activity coefficient

	
	
	C4F9I
	
	

	2-Aminopyridine
	-3.92758
	3.35225
	-8.23205
	7042.651

	3-Aminopyridine
	-3.87701
	3.40259
	-8.23185
	8318.19

	4-Aminopyridine
	-3.88843
	3.39098
	-8.23166
	8586.358

	2-Hydroxypyridine
	-4.03163
	3.23598
	-8.21975
	4851.776

	3-Hydroxypyridine
	-3.97859
	3.28725
	-8.21801
	6001.292

	4-Hydroxypyridine
	-3.9852
	3.28016
	-8.21753
	5984.691

	2, 2'-Bipyridyl
	-4.29579
	3.04416
	-8.29196
	2627.321

	Methyl nicotinate
	-4.16001
	3.12721
	-8.23927
	2783.182

	Nicotinohydrazide
	-3.85117
	3.42658
	-8.23006
	12678.46

	Nicotinamide
	-3.9564
	3.31813
	-8.22677
	9262.97

	Nicotinic acid
	-4.08251
	3.17373
	-8.20835
	4241.406

	Pyridine
	-4.06215
	3.23142
	-8.24568
	4109.144

	2-Picolinic acid
	-4.00438
	3.25650
	-8.21300
	4427.808

	2-Pyridinemethanol
	-4.11415
	3.17149
	-8.23775
	3867.486

	Phenol
	-4.01822
	3.26779
	-8.23814
	4641.904

	p-Cresol
	-4.15626
	3.14003
	-8.24838
	3438.051

	p-Nitrophenol
	-3.95246
	3.27383
	-8.17838
	3940.489

	4-Methoxyphenol
	-4.02341
	3.26492
	-8.24046
	4289.562

	
	
	C6F13I
	
	

	2-Aminopyridine
	-4.45653
	4.08595
	-9.48998
	50806.01337

	3-Aminopyridine
	-4.39416
	4.1479
	-9.48956
	62365.03121

	4-Aminopyridine
	-4.40907
	4.13323
	-9.48981
	64674.3528

	2-Hydroxypyridine
	-4.58446
	3.94233
	-9.4743
	32106.37861

	3-Hydroxypyridine
	-4.51885
	4.00576
	-9.47212
	41676.38748

	4-Hydroxypyridine
	-4.52718
	3.99714
	-9.47182
	41501.29871

	2, 2'-Bipyridyl
	-4.88947
	3.70687
	-9.54384
	16120.22542

	Methyl nicotinate
	-4.73545
	3.8104
	-9.49335
	16844.00355

	Nicotinohydrazide
	-4.35993
	4.17821
	-9.48564
	106145.9168

	Nicotinamide
	-4.48828
	4.04443
	-9.48022
	71996.29944

	Nicotinic acid
	-4.64612
	3.86651
	-9.46013
	27566.87087

	Pyridine
	-4.61403
	3.93888
	-9.5004
	26578.02432

	2-Picolinic acid
	-4.54573
	3.97131
	-9.46454
	29434.71385

	2-Pyridinemethanol
	-4.68292
	3.86476
	-9.49518
	24660.05483

	Phenol
	-4.56721
	3.97971
	-9.49442
	30603.20436

	p-Cresol
	-4.74016
	3.82060
	-9.50826
	21203.25528

	p-Nitrophenol
	-4.49306
	3.98984
	-9.43041
	25115.23718

	4-Methoxyphenol
	-4.57268
	3.97819
	-9.49837
	28117.57206

	
	
	C8F17I
	
	

	2-Aminopyridine
	-5.355
	4.98202
	-11.28452
	548855.2

	3-Aminopyridine
	-5.27843
	5.05792
	-11.28385
	705999.6

	4-Aminopyridine
	-5.29709
	5.03962
	-11.28421
	737285.1

	2-Hydroxypyridine
	-5.51355
	4.80507
	-11.26612
	311426.9

	3-Hydroxypyridine
	-5.43322
	4.88275
	-11.26347
	428518.8

	4-Hydroxypyridine
	-5.44352
	4.87220
	-11.26322
	426147.2

	2, 2'-Bipyridyl
	-5.87436
	4.51730
	-11.33917
	139868.8

	Methyl nicotinate
	-5.69508
	4.64512
	-11.28770
	144581.7

	Nicotinohydrazide
	-5.23576
	5.09595
	-11.27921
	1369204

	Nicotinamide
	-5.39366
	4.93099
	-11.27215
	846757.8

	Nicotinic acid
	-5.5903
	4.71221
	-11.25002
	259972.2

	Pyridine
	-5.54425
	4.80283
	-11.29459
	249339.3

	2-Picolinic acid
	-5.4645
	4.84291
	-11.25492
	283855.3

	2-Pyridinemethanol
	-5.63199
	4.71158
	-11.29108
	227705.9

	Phenol
	-5.49031
	4.85011
	-11.28792
	295357

	p-Cresol
	-5.70366
	4.65419
	-11.30535
	188890

	p-Nitrophenol
	-5.40831
	4.86225
	-11.21806
	230874.6

	4-Methoxyphenol
	-5.49661
	4.84957
	-11.29369
	268546.7

	
	
	C10F21I
	
	

	2-Aminopyridine
	-6.5391
	6.14796
	-13.63456
	11738329

	3-Aminopyridine
	-6.44469
	6.24124
	-13.63343
	16023709

	4-Aminopyridine
	-6.46755
	6.21829
	-13.63334
	16902972

	2-Hydroxypyridine
	-6.74005
	5.92811
	-13.61566
	5777260

	3-Hydroxypyridine
	-6.64201
	6.02303
	-13.61254
	8547933

	4-Hydroxypyridine
	-6.65461
	6.01005
	-13.61215
	8490174

	2, 2'-Bipyridyl
	-7.16852
	5.57600
	-13.69202
	2238463

	Methyl nicotinate
	-6.95976
	5.73632
	-13.64358
	2278254

	Nicotinohydrazide
	-6.39178
	6.29163
	-13.63091
	36505373

	Nicotinamide
	-6.58915
	6.08619
	-13.62284
	20036376

	Nicotinic acid
	-6.83867
	5.81430
	-13.60047
	4615081

	Pyridine
	-6.76964
	5.92994
	-13.64708
	4450647

	2-Picolinic acid
	-6.68003
	5.97927
	-13.60680
	5182821

	2-Pyridinemethanol
	-6.88138
	5.81729
	-13.64617
	3969696

	Phenol
	-6.70635
	5.98238
	-13.63623
	5458584

	p-Cresol
	-6.96834
	5.74169
	-13.65753
	3154877

	p-Nitrophenol
	-6.62517
	5.99354
	-13.56621
	3923246

	4-Methoxyphenol
	-6.71402
	5.98340
	-13.64492
	4874119

	
	
	C12F25I
	
	

	2-Aminopyridine
	-7.13802
	6.79560
	-14.88112
	65774316.9

	3-Aminopyridine
	-7.03275
	6.89964
	-14.87989
	93002785.3

	4-Aminopyridine
	-7.05885
	6.87396
	-14.88032
	98523928

	2-Hydroxypyridine
	-7.35973
	6.55093
	-14.85816
	29967978.9

	3-Hydroxypyridine
	-7.24983
	6.65727
	-14.85461
	46374486.2

	4-Hydroxypyridine
	-7.26405
	6.64284
	-14.85440
	45996690.2

	2, 2'-Bipyridyl
	-7.83097
	6.15799
	-14.93647
	10775331.9

	Methyl nicotinate
	-7.60258
	6.33543
	-14.88551
	10870138.5

	Nicotinohydrazide
	-6.97319
	6.95397
	-14.87466
	234606453

	Nicotinamide
	-7.19134
	6.72569
	-14.86453
	120310926

	Nicotinic acid
	-7.46792
	6.42381
	-14.83924
	23596760.7

	Pyridine
	-7.39136
	6.55208
	-14.89095
	22477828.9

	2-Picolinic acid
	-7.29024
	6.60757
	-14.84531
	26976589.7

	2-Pyridinemethanol
	-7.5177
	6.42620
	-14.89140
	19856460.9

	Phenol
	-7.32328
	6.61128
	-14.88206
	28180759.1

	p-Cresol
	-7.61784
	6.34128
	-14.90663
	15332571.8

	p-Nitrophenol
	-7.2294
	6.62659
	-14.80350
	19840780.5

	4-Methoxyphenol
	-7.33128
	6.61300
	-14.89178
	25074451.1
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