
Table 1. Some selected calculated bond lengths (Å), bond and dihedral angles (°) for the 4a-4e and 5a-5e molecules at the B3LYP/6-311G(d,p) level. 
	4a

	
	4b
	
	4c
	
	4d
	
	4e
	

	Parameters

	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)

	Bond lengths (Å)

	
	
	
	
	
	
	
	
	

	C1-S5
	1.783
	C3-S4
	1.779
	C2-S3
	1.724
	C2-S3
	1.724
	C2-S3
	1.726

	C1-N4
	1.304
	C3-N5
	1.301
	C1-N5
	1.363
	C1-N5
	1.362
	C1-N5
	1.365

	C1-N6
	1.405
	C3-N6
	1.404
	C4-N6
	1.391
	C4-N6
	1.391
	C4-N6
	1.391

	N6-N7
	1.259
	N6-N7
	1.252
	N6-N7
	1.270
	N6-N7
	1.270
	N6-N7
	1.272

	C9-N18
	1.370
	C9-N21
	1.413
	C12-N15
	1.375
	C12-N15
	1.371
	C12-N15
	1.371

	N19-C21
	1.387
	C25-O29
	1.344
	C20-O27
	1.357
	C22-O27
	1.325
	C22-N23
	1.349

	C26-O28
	1.210
	C27-O28
	1.359
	
	
	
	
	C20-N24
	1.376

	C26-O29
	1.359
	
	
	
	
	
	
	
	




	5a

	
	5b
	
	5c
	
	5d
	
	5e
	

	Parameters

	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)

	Bond lengths (Å)

	
	
	
	
	
	
	
	
	

	C2-S3
	1.725
	C2-S3
	1.725
	C2-S3
	1.725
	C2-S3
	1.725
	C2-S3
	1.727

	C4-N6
	1.391
	C4-N6
	1.391
	C4-N6
	1.391
	C4-N6
	1.390
	C4-N6
	1.390

	N6-N7
	1.270
	N6-N7
	1.270
	N6-N7
	1.270
	N6-N7
	1.270
	N6-N7
	1.273

	C12-N15
	1.372
	C12-N15
	1.375
	C12-N15
	1.375
	N11-C14
	1.430
	N11-C14
	1.428

	C22-N23
	1.345
	C22-O24
	1.330
	C20-O27
	1.357
	C12-N15
	1.373
	C12-N15
	1.368

	C24-O25
	1.359
	C20-O23
	1.355
	
	
	C20-O27
	1.325
	C22-N23
	1.349

	C24-O26
	1.211
	
	
	
	
	
	
	C20-N24
	1.377





	4a

	
	4b
	
	4c
	
	4d
	
	4e
	

	Parameters

	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)

	Bond angles  (°)

	
	
	
	
	
	
	
	
	

	O28-C26-O29
	121.9
	C24-C27-028
	122.4
	O27-C20-C21
	122.4
	O27-C22-C17
	123.1
	N2-C20-C19
	119.4

	C23-C26-O29
	113.0
	C22-C25-O29
	126.7
	O27-C20-C19
	116.7
	C17-N16-N15
	116.6
	N23-C22-C17
	121.2

	C21-N19-N18
	117.7
	O29-C25-C26
	114.8
	C17-N16-N15
	115.3
	N15-C12-N11
	126.5
	C17-N16-N15
	117.4

	N19-N18-C9
	113.0
	C9-N21-N20
	123.8
	N15-C12-N11
	126.5
	C8-N7-N6
	115.3
	N15-C12-N11
	127.0

	N18-C9-N15
	120.2
	N5-C3-N6
	121.7
	C8-N7-N6
	114.9
	N6-C4-N5
	130.2
	C8-N7-N6
	115.8

	C8-N7-N6
	124.2
	S4-C3-N6
	123.0
	N6-C4-N5
	130.5
	S2-C4-N6
	115.2
	N6-C4-N5
	130.5

	N7-N6-C1
	124.7
	
	
	S3-C4-N6
	114.9
	
	
	S3-C4-N6
	115.0

	N6-C1-S5
	125.6
	
	
	
	
	
	
	
	




	5a

	
	5b
	
	5c
	
	5d
	
	5e
	

	Parameters

	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)

	Bond angles  (°)

	
	
	
	
	
	
	
	
	

	O25-C24-O26
	121.8
	O23-C20-C21
	122.2
	C21-C20-O27
	122.4
	C17-C22-O27
	123.2
	C21-C20-N24
	120.9

	C17-C22-N23
	122.7
	C21-C22-O24
	118.2
	N15-N16-C17
	115.0
	N15-N16-C17
	116.2
	C21-C22-N23
	120.5

	C12-N15-N16
	119.4
	N15-N16-C17
	115.7
	C12-N15-N16
	116.7
	N10-N11-C14
	117.2
	N16-C17-C22
	127.0

	N10-N11-C14
	117.2
	C12-N15-N16
	117.8
	N10-N11-C14
	117.2
	N6-N7-C8
	115.4
	C12-N15-N16
	118.3

	N6-N7-N8
	116.2
	N10-N11-C14
	117.1
	N6-N7-C8
	115.0
	N5-C4-N6
	130.2
	C4-N6-N7
	113.7

	N5-C4-N6
	130.1
	N6-N7-C8
	115.4
	N5-C4-N6
	130.5
	S3-C4-N6
	115.2
	S3-C4-N6
	115.0

	S3-C4-N6
	115.2
	N5-C4-N6
	130.2
	S3-C4-N6
	115.0
	
	
	N5-C4-N6
	130.5

	
	
	S3-C4-N6
	114.6
	
	
	
	
	
	





	4a

	
	4b
	
	4c
	
	4d
	
	4e
	

	Parameters

	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)

	Bond dihedral  (°)

	
	
	
	
	
	
	
	
	

	S5-C1-N6-N7
	32.0
	S4-C3-N6-N7
	46.84
	S3-C4-N6-N7
	-179.9
	S3-C4-N6-N7
	179.98
	S3-C4-N6-N7
	-179.95

	N15-C9-N18-N19
	-172.6
	N6-N7-C8-C9
	157.16
	N6-N7-C8-C9
	-0.03
	N5-C4-N6-N7
	0.01
	N6-N7-C8-C12
	-179.98

	N18-N19-C21-C20
	174.9
	C8-C9-N21-N20
	-121.95
	C8-C12-N15-N16
	-179.9
	N6-N7-C8-C12
	179.99
	C8-C12-N15-N16
	-179.99

	N18-N19-C21-C22
	-5.06
	N21-N20-C22-C25
	46.54
	N15-N16-C17-C22
	0.01
	C8-C12-N15-N16
	-179.99
	N15-N16-C17-C22
	0.01

	C8-C9-N18-N19
	8.00
	
	
	N5-C4-N6-N7
	0.01
	N15-N16-C17-C18
	179.99
	N15-N16-C17-C18
	179.99

	N4-C1-N6-N7
	-159.33
	
	
	
	
	N15-N16-C17-C22
	0.01
	N6-N7-C8-C9
	0.01



	5a

	
	5b
	
	5c
	
	5d
	
	5e
	

	Parameters

	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)
	Parameters
	B3LYP/6-311G(d,p)

	Bond dihedral  (°)

	
	
	
	
	
	
	
	
	

	S3-C4-N6-N7
	179.7
	S3-C4-N6-N7
	-178.9
	S3-C4-N6-N7
	178.5
	S3-C4-N6-N7
	-178.9
	S3-C4-N6-N7
	-179.8

	N6-N7-C8-C12
	-179.69
	N5-C4-N6-N7
	1.25
	N5-C4-N6-N7
	-1.7
	N5-C4-N6-N7
	1.18
	N6-N7-C8-C12
	-179.35

	C8-C12-N15-N16
	172.08
	N6-N7-C8-C12
	-178.9
	N6-N7-C8-C12
	178.34
	N6-N7-C8-C12
	-178.87
	N15-16-C17-C18
	-179.60

	N15-N16-C17-C18
	-179.39
	N10-N11-C14-C29
	123.8
	N10-N11-C14-C32
	-123.38
	N10-N11-C14-C32
	122.08
	N10-N11-C14-C29
	127.44

	N15-N16-C17-C22
	1.24
	N11-C12-N16-N17
	-10.0
	C8-C12-N15-N16
	-161.39
	N15-N16-C17-C18
	179.64
	
	

	N10-N11-C14-C27
	-48.24
	N15-N16-C17-C18
	-179.7
	N15-N16-C17-C18
	179.71
	
	
	
	

	
	
	
	
	
	
	
	
	
	







