Table 1: Comparison of selected experimentally determined (X-ray) and calculated (B3LYP/6-311++G*) structural parameters (Å , deg) for 1-6 Structures.

	Parametera
	1
	2
	3
	4
	5
	6

	
	Calc.
	Exptl. b
	Calc.
	Exptl. b
	Calc.
	Exptl. b
	Calc.
	Exptl. c
	Calc.
	Calc. d 
	Calc.
	Calc. e

	C1-S2
	1.695
	1.696
	1.644
	1.661
	1.770
	1.756
	1.742
	1.723
	1.739
	1.739
	1.664
	1.72

	C1-N1
	1.346
	1.340
	1.378
	1.346
	1.308
	1.305
	1.317
	1.314
	1.312
	1.312
	1.311
	1.31

	C1-S1
	1.774
	1.717
	1.762
	1.722
	1.720
	1.699
	1.729
	1.699
	1.722
	1.722
	1.724
	1.75

	N1-N2
	1.338
	1.347
	1.352
	1.351
	1.356
	1.364
	1.357
	1.356
	1.361
	1.361
	1.358
	1.36

	N2-N3
	1.278
	1.286
	1.252
	1.260
	1.263
	1.276
	1.259
	1.274
	1.258
	1.258
	1.261
	1.26

	S1-N3
	1.741
	1.682
	1.748
	1.706
	1.738
	1.670
	1.751
	1.680
	1.746
	1.747
	1.739
	1.74

	N1-H
	----
	---
	1.011
	0.800
	---
	---
	---
	---
	---
	---
	---
	---

	S2-C2
	---
	---
	---
	---
	1.702
	1.697
	1.828
	1.799
	---
	---
	---
	---

	C2-N4
	---
	---
	---
	---
	1.158
	1.139
	---
	---
	---
	---
	---
	---

	C2-H
	---
	---
	---
	---
	---
	---
	1.090
	0.92
	---
	---
	---
	---

	S2-X
	---
	---
	---
	---
	---
	---
	---
	---
	1.664
	1.663
	2.082
	2.08

	S1-C1-N1
	108.0
	109.1
	103.2
	105.2
	113.2
	112.7
	112.2
	111.8
	113.5
	113.5
	112.9
	112.9

	S2-C1-S1
	124.3
	124.3
	130.3
	127.65
	129.5
	124.6
	123.4
	122.3
	127.6
	127.5
	129.8
	129.8

	C1-S1-N3
	90.5
	91.7
	92.2
	92.03
	87.9
	89.5
	88.3
	89.9
	87.6
	87.5
	87.9
	87.0

	N1-N2-N3
	118.7
	
	113.7
	
	117.0
	
	117.8
	116.6
	117.2
	117.2
	117.0
	117.1

	C1-N1-H
	---
	---
	122.6
	120.0
	---
	---
	---
	---
	---
	---
	---
	---

	S2-C2-N4
	---
	---
	---
	---
	176.3
	172.6
	---
	---
	---
	---
	---
	---

	C1-S2-X
	---
	---
	---
	---
	---
	---
	---
	---
	98.2
	98.2
	101.5
	101.5


a See Figure 1 for labels

b  Ref. [7c].

c  Ref. [3].

d Ref. [7a]. 

e Ref. [7b]. 

Table 2: Topological analysis of BCP in ( of 1,2,3,4-thiatriazole-5-thiolate anion, CS2N3- (1), hydracid, HN3SC=S (2), interpseudohalogen, CS2N3-CN (3), methylazidodithiocarbonate, CH3CS2N3 (4), chloroazidodithiocarbonate, ClCS2N3 (5), and fluoroazidodithiocarbonate, FCS2N3 (6). (b and (2(b in a.u.
	
	C1-S2
	C1-N1
	C1-S1
	S1-N3
	N1-N2
	N2-N3
	N1-H
	S2-C2
	C2-N4
	C2-H
	S2-X

	1
	(b
	0.2065
	0.3385
	0.1943
	0.1979
	0.3804
	0.4340
	---
	---
	---
	---
	---

	
	(2(b
	-0.2846
	-0.9986
	-0.2941
	-0.3149
	-0.7416
	-0.9551
	---
	---
	---
	---
	---

	
	((1(/(3
	1.6724
	1.9937
	1.1137
	1.1896
	0.9122
	1.0352
	---
	---
	---
	---
	---

	
	(
	0.0693
	0.1366
	0.1834
	0.1783
	0.0914
	0.1630
	---
	---
	---
	---
	---

	2
	(b
	0.2166
	0.3040
	0.2014
	0.1956
	0.3680
	0.4626
	0.3387
	---
	---
	---
	---

	
	(2(b
	0.0295
	-0.7912
	-0.3452
	-0.3129
	-0.7017
	-1.1329
	-1.7923
	---
	---
	---
	---

	
	((1(/(3
	0.4718
	1.6004
	1.2901
	1.2041
	0.9131
	1.1507
	1.5992
	---
	---
	---
	---

	
	(
	0.0313
	0.0775
	0.2111
	0.1893
	0.1406
	0.1910
	0.0493
	---
	---
	---
	---

	3
	(b
	0.1948
	0.3670
	0.2115
	0.2002
	0.3656
	0.4510
	---
	0.2096
	0.4688
	---
	---

	
	(2(b
	-0.3473
	-1.0768
	-0.3928
	-0.3111
	-0.6834
	-1.0553
	---
	-0.4705
	-1.0728
	---
	---

	
	((1(/(3
	1.3505
	2.0007
	1.6079
	1.1400
	0.8734
	1.0848
	---
	4.0575
	0.5338
	---
	---

	
	(
	0.2198
	0.2107
	0.2315
	0.1841
	0.0621
	0.1586
	---
	0.3118
	0.0156
	---
	---

	4
	(b
	0.2027
	0.3589
	0.2096
	0.1945
	0.3647
	0.4551
	---
	0.1738
	---
	0.2774
	---

	
	(2(b
	-0.3953
	-1.0517
	-0.3816
	-0.2777
	-0.6762
	-1.0758
	---
	-0.2525
	---
	-0.9351
	---

	
	((1(/(3
	1.7716
	2.000
	1.5023
	1.0445
	0.8712
	1.0966
	---
	1.0133
	---
	1.4081
	---

	
	(
	0.2524
	0.1761
	0.2139
	0.1803
	0.0653
	0.1610
	---
	0.0739
	---
	0.0127
	---

	5
	(b
	0.2093
	0.3636
	0.2099
	0.1967
	0.3604
	0.4559
	---
	---
	---
	---
	0.1677

	
	(2(b
	-0.4140
	-1.0712
	-0.3829
	-0.2895
	-0.6527
	-1.0808
	---
	---
	---
	---
	-0.0327

	
	((1(/(3
	1.6161
	2.0165
	1.5487
	1.0765
	0.8611
	1.0992
	---
	---
	---
	---
	0.6225

	
	(
	0.3068
	0.1884
	0.2216
	0.1800
	0.0673
	0.1605
	---
	---
	---
	---
	0.3410

	6
	(b
	0.2024
	0.3642
	0.2099
	0.1995
	0.3633
	0.4529
	---
	---
	---
	---
	0.1302

	
	(2(b
	-0.3795
	-1.0715
	-0.3826
	-0.3083
	-0.6674
	-1.0651
	---
	---
	---
	---
	-0.0379

	
	((1(/(3
	1.5006
	2.0060
	1.5377
	1.1339
	0.8679
	1.0908
	---
	---
	---
	---
	0.5957

	
	(
	0.2647
	0.1917
	0.2238
	0.1829
	0.0674
	0.1605
	---
	---
	---
	---
	0.1064


Table 3: Net charges, q((), on five member ring and exocyclic sulfur atoms for all studied structures. The units are atomic units.

	
	1
	2
	2´
	3
	4
	5
	6

	q(C1)
	+0.074
	-0.055
	+0.232
	+0.264
	+0.209
	+0.238
	+0.246

	q(N1)
	-0.608
	-0.707
	-0.601
	-0.598
	-0.608
	-0.604
	-0.605

	q(N2)
	-0.094
	-0.007
	-0.017
	-0.003
	-0.020
	-0.003
	-0.007

	q(N3)
	-0.456
	-0.329
	-0.326
	-0.336
	-0.335
	-0.334
	-0.344

	q(S1)
	+0.286
	+0.476
	+0.461
	+0.539
	+0.187
	+0.520
	+0.509

	q(S2)
	-0.199
	+0.166
	+0.214
	+0.524
	+0.457
	+0.737
	+0.380


Table 4: Values of Laplacian of the charge density, (2( [au], at the Non-Bonded Critical Points (NBCP) of the selected atoms in studied structures.

	Atom
	1
	2
	2´
	3
	4
	5
	6

	N1
	-2.7012 (1)b
	-1.6284 (2)a
	-2.8106 (1)b
	-2.8427 (1)b
	-2.8063 (1)b
	-2.8078 (1)b
	-2.8101 (1)b

	N2
	-3.0714 (1)b
	-3.1253 (1)b
	-3.1009 (1)b
	-3.1459 (1)b
	-3.0975 (1)b
	-3.1279 (1)b
	-3.1427 (1)b

	N3
	-2.7039 (1)b
	-2.9092 (1)b
	-2.9011 (1)b
	-2.9203 (1)b
	-2.8916 (1)b
	-2.8651 (1)b
	-2.8771 (1)b

	S1
	-0.4786 (2)c
	-0.5026 (2)c
	-0.4641 (2)c
	-0.4619 (2)c
	-0.4667 (2)c
	-0.4689 (2)c
	-0.4668 (2)c

	S2
	-0.4619 (2)b
	-0.4883 (2)b
	-0.5464 (2)c
	-0.5627 (2)c
	-0.5556 (2)c
	-0.6728 (2)c
	-0.6117 (2)c


NBCP Position: a Top and down of plane, b  In plane, c Top and down plane in sp3 hybridization

Numbers in parentheses indicate the NBCP encountered

