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Table 1. The energies for the optimised structures are given. They are to be subtracted from –1997 for FeClN5, -1810 for  Fe(N5)2, -2302 for FeCl(N5)(H2O)4 , and –2223 Ha for FeCl(N5)(NH3)4. The E are the activation energies (kcal/mol) TS – II for FeClN5 and the singlet – quintet energy differences in different basis sets and for the two complexes. The number of imaginary vibrational frequencies for a given structure are in parentheses.

	FeClN5 
	I
	
	II
	
	V
	
	TS
	
	E
	B3LYP
	SAC-CI

	Singlet SVP
	0.050893
	(2)
	0.071979
	(0)
	0.034451
	(2)
	0.032197
	(1)
	24.96
	
	

	6-31G(d)
	0.411502
	(1)
	0.424005
	(0)
	a
	
	0.387132
	(1)
	23.14
	0.103145
	0.157476

	6-311+G(d)
	a
	
	0.648884
	(0)
	a
	
	0.616907
	(1)
	20.07
	
	

	6-311+G(3df)
	
	
	0.677650
	(0)
	
	
	0.641967
	(1)
	22.39
	-0.678
	0.157

	Triplet SVP
	0.121598
	(1)
	0.122637
	(0)
	0.074356
	(0)
	0.093335
	(1)
	18.39
	
	

	6-31G(d)
	
	
	0.477604
	(0)
	
	
	
	
	
	0.049546
	0.077731

	6-311+G(3df)
	
	
	0.725958
	(0)
	
	
	
	
	
	0.000
	0.078

	Quintet
	
	
	
	
	
	
	
	
	
	
	

	SVP
	0.170552
	(0)
	0.172009
	(0)
	a
	
	0.141389
	(1)
	19.21
	
	

	6-31G(d)
	0.523654
	(0)
	0.527150
	(0)
	a
	
	0.494973
	(1)
	20.19
	0.000000
	0

	6-311+G(d)
	0.750525
	(0)
	0.747684
	(0)
	a
	
	0.725259
	(1)
	14.07
	
	

	6-311+G(3df)
	
	
	0.775690
	(0)
	
	
	0.750467
	(1)
	15.83
	
	

	Fe(N5)2 
	I
	
	II
	
	V
	
	
	
	
	
	

	Singlet SVP
	b
	
	0.418996
	(0)
	0.379470
	(0)
	
	
	
	
	

	6-31G(d)
	0.840041
	(7)
	0.860562
	(0)
	a
	(0)
	
	
	
	0.103497
	0.150716

	6-311+G(d)
	1.100891
	(2)
	1.157312
	(0)
	1.093875
	(0)
	
	
	
	
	

	6-311+G(3df)
	
	
	
	
	
	
	
	
	
	
	

	Triplet SVP
	e
	
	0.424886
	(0)
	a
	
	
	
	
	
	

	6-31G(d)
	e
	
	0.873768
	(0)
	a
	
	
	
	
	0.090291
	0.079395

	6-311+G(d)
	e
	
	1.118716
	(0)
	a
	
	
	
	
	
	

	6-311+G(3df)
	
	
	
	
	
	
	
	
	
	
	

	Quintet SVP (D2h)
	0.494187
	(3)
	0.518211
	(2)
	c
	
	
	
	
	
	

	SVP (D2d)
	0.500816
	(3)
	0.521764
	(0)
	a
	
	
	
	
	
	

	6-31G(d) D2h
	c
	
	0.965517
	(1)
	c
	
	
	
	
	
	

	6-31G(d) D2d
	0.960866
	(0)
	0.964059
	(1)
	a
	
	
	
	
	0.000000
	0

	6-31G(d) D2
	c
	
	0.966020
	(0)
	c
	
	
	
	
	
	

	6-311+G(d) D2d
	1.202300
	(0)
	1.217321
	(0)
	1.132470
	(2)
	
	
	
	
	

	6-311+G(3df)
	
	
	
	
	
	
	
	
	
	
	

	FeCl(N5)(H2O)4
	I
	
	II
	
	
	
	
	
	E
	
	

	Singlet SVP
	0.721828
	(0)
	d
	
	
	
	
	
	21.56
	
	

	6-311+G(d)
	1.615553
	(0)
	
	
	
	
	
	
	24.72
	
	

	Quintet SVP
	0.756186
	(0)
	d
	
	
	
	
	
	
	
	

	6-311+G(d)
	1.654942
	(0)
	
	
	
	
	
	
	
	
	

	FeCl(N5)(NH3)4
	I
	
	II
	
	
	
	
	
	E
	
	

	Singlet SVP
	0.357204
	(0)
	d
	
	
	
	
	
	7.72
	
	

	6-311+G(d)
	1.170529
	(0)
	
	
	
	
	
	
	5.40
	
	

	Quintet SVP
	0.369508
	(0)
	d
	
	
	
	
	
	
	
	

	6-311+G(d)
	1.179127
	(0)
	
	
	
	
	
	
	
	
	


a Optimisation procedure leads to structure II; b UB3LYP manifests internal instabilities; c structure not calculated; d Optimisation of II leads to structure I. e pure triplet states could not be calculated.

Figure 1. Principle structures for FeClN5, the transition state for decomposition, Fe(N5)2 and two coordination compounds, FeClN5(H2O)4 and FeClN5(NH3)4.[image: image1.png]


 

