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Supplementary Information

Table S1.  [Co(tetraenim)Cl]ZnCl4: Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103)

for jmbb.  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor.

_____________________________________________________________________


x
y
z
U(eq)

_____________________________________________________________________

Co(1)
1982(1)
-2873(1)
4475(1)
17(1)

N(5)
1368(2)
-4809(2)
4359(1)
21(1)

N(4)
3170(2)
-3373(2)
3672(1)
18(1)

N(3)
954(2)
-2026(2)
3658(1)
22(1)

N(2)
2657(2)
-1062(2)
4621(1)
22(1)

N(1)
3138(2)
-3372(2)
5334(1)
22(1)

C(8)
2009(2)
-5588(2)
3733(1)
25(1)

C(7)
3280(2)
-4943(2)
3642(1)
22(1)

C(6)
2769(2)
-2705(2)
2921(1)
24(1)

C(5)
1372(2)
-2550(2)
2894(1)
24(1)

C(4)
985(2)
-455(2)
3756(1)
30(1)

C(3)
2246(2)
17(2)
4063(1)
32(1)

C(2)
3325(2)
-839(3)
5217(1)
28(1)

C(1)
3537(2)
-2060(2)
5740(1)
31(1)

Zn(1)
2971(1)
2095(1)
1610(1)
22(1)

Cl(2)
4242(1)
1545(1)
2602(1)
40(1)

Cl(3)
2047(1)
4205(1)
1678(1)
31(1)

Cl(4)
1431(1)
429(1)
1489(1)
27(1)

Cl(5)
4032(1)
1949(1)
453(1)
27(1)

Cl(1)
463(1)
-2431(1)
5322(1)
24(1)

_____________________________________________________________________

 Table S2.   [Co(tetraenim)Cl]ZnCl4: Bond lengths [Å].

_____________________________________________________ 

Co(1)-N(2) 
1.8842(19)

Co(1)-N(3) 
1.9509(18)

Co(1)-N(4) 
1.9628(17)

Co(1)-N(5) 
1.9645(18)

Co(1)-N(1) 
1.9741(18)

Co(1)-Cl(1) 
2.2517(9)

N(5)-C(8) 
1.491(3)

N(4)-C(6) 
1.500(3)

N(4)-C(7) 
1.499(3)

N(3)-C(5) 
1.488(3)

N(3)-C(4) 
1.503(3)

N(2)-C(2) 
1.262(3)

N(2)-C(3) 
1.470(3)

N(1)-C(1) 
1.490(3)

C(8)-C(7) 
1.509(3)

C(6)-C(5) 
1.509(3)

C(4)-C(3) 
1.514(3)

C(2)-C(1) 
1.486(3)

Zn(1)-Cl(2) 
2.2329(9)

Zn(1)-Cl(3) 
2.2426(10)

Zn(1)-Cl(4) 
2.2978(9)

Zn(1)-Cl(5) 
2.3246(9)

_____________________________________________________________ 

Table S3.   [Co(tetraenim)Cl]ZnCl4: Bond angles [°].

_____________________________________________________ 

N(2)-Co(1)-N(3)
86.00(8)

N(2)-Co(1)-N(4)
93.52(7)

N(3)-Co(1)-N(4)
87.47(8)

N(2)-Co(1)-N(5)
176.45(8)

N(3)-Co(1)-N(5)
97.38(8)

N(4)-Co(1)-N(5)
85.58(7)

N(2)-Co(1)-N(1)
83.34(8)

N(3)-Co(1)-N(1)
169.33(8)

N(4)-Co(1)-N(1)
93.66(8)

N(5)-Co(1)-N(1)
93.29(8)

N(2)-Co(1)-Cl(1)
91.43(6)

N(3)-Co(1)-Cl(1)
89.12(6)

N(4)-Co(1)-Cl(1)
173.78(5)

N(5)-Co(1)-Cl(1)
89.70(5)

N(1)-Co(1)-Cl(1)
90.66(6)

C(8)-N(5)-Co(1)
112.38(13)

C(6)-N(4)-C(7)
114.47(16)

C(6)-N(4)-Co(1)
109.16(13)

C(7)-N(4)-Co(1)
108.55(12)

C(5)-N(3)-C(4)
115.22(17)

C(5)-N(3)-Co(1)
109.06(13)

C(4)-N(3)-Co(1)
108.53(14)

C(2)-N(2)-C(3)
125.2(2)

C(2)-N(2)-Co(1)
118.34(16)

C(3)-N(2)-Co(1)
116.13(14)

C(1)-N(1)-Co(1)
108.89(14)

N(5)-C(8)-C(7)
107.80(17)

N(4)-C(7)-C(8)
109.22(17)

N(4)-C(6)-C(5)
109.75(17)

N(3)-C(5)-C(6)
108.82(18)

N(3)-C(4)-C(3)
110.62(18)

N(2)-C(3)-C(4)
106.19(18)

N(2)-C(2)-C(1)
116.2(2)

C(2)-C(1)-N(1)
109.21(18)

Cl(2)-Zn(1)-Cl(3)
115.78(3)

Cl(2)-Zn(1)-Cl(4)
109.73(3)

Cl(3)-Zn(1)-Cl(4)
107.62(4)

Cl(2)-Zn(1)-Cl(5)
110.00(4)

Cl(3)-Zn(1)-Cl(5)
108.86(2)

Cl(4)-Zn(1)-Cl(5)
104.19(3)

_____________________________________________________________ 

Table S4.   [Co(tetraenim)Cl]ZnCl4: 4 Anisotropic displacement parameters  (Å2x 103).  The anisotropic displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ]

_____________________________________________________________________


U11
U22 
U33
U23
U13
U12
_____________________________________________________________________

Co(1)
15(1) 
18(1)
16(1) 
0(1)
3(1) 
 -1(1)

N(5)
20(1) 
19(1)
24(1) 
0(1)
4(1) 
-3(1)

N(4)
16(1) 
20(1)
18(1) 
0(1)
1(1) 
1(1)

N(3)
19(1) 
23(1)
25(1) 
4(1)
2(1) 
1(1)

N(2)
21(1) 
20(1)
25(1) 
-1(1)
7(1) 
-2(1)

N(1)
22(1) 
27(1)
18(1) 
0(1)
4(1) 
3(1)

C(8)
30(1) 
19(1)
25(1) 
-3(1)
6(1) 
0(1)

C(7)
24(1) 
22(1)
20(1) 
-3(1)
2(1) 
5(1)

C(6)
27(1) 
26(1)
17(1) 
5(1)
4(1) 
2(1)

C(5)
27(1) 
28(1)
18(1) 
4(1)
0(1) 
2(1)

C(4)
36(1) 
21(1)
33(1) 
5(1)
0(1) 
8(1)

C(3)
44(2) 
18(1)
35(1) 
3(1)
7(1) 
-3(1)

C(2)
26(1) 
29(1)
30(1) 
-11(1)
9(1) 
-7(1)

C(1)
32(1) 
39(2)
22(1) 
-9(1)
-1(1) 
-1(1)

Zn(1)
18(1) 
27(1)
20(1) 
-2(1)
1(1) 
-2(1)

Cl(2)
24(1) 
70(1)
26(1) 
7(1)
-4(1) 
-2(1)

Cl(3)
35(1) 
26(1)
32(1) 
-4(1)
6(1) 
0(1)

Cl(4)
23(1) 
26(1)
31(1) 
-3(1)
2(1) 
-4(1)

Cl(5)
23(1) 
35(1)
21(1) 
-1(1)
5(1) 
3(1)

Cl(1)
23(1) 
22(1)
27(1) 
0(1)
10(1) 
1(1)

_____________________________________________________________________

Table S5.   [Co(tetraenim)Cl]ZnCl4: Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3).

_____________________________________________________________________


x 
y 
z 
U(eq)

_____________________________________________________________________

H(5B')
1485
-5280
4820
25

H(5A')
527
-4788
4249
25

H(4')
3943
-3007
3815
22

H(3')
139
-2323
3724
26

H(1B')
2749
-3963
5675
27

H(1A')
3820
-3831
5144
27

H(8A)
1525
-5515
3241
29

H(8B)
2088
-6595
3871
29

H(7A)
3845
-5274
4063
27

H(7B)
3632
-5233
3141
27

H(6A)
3039
-3294
2483
28

H(6B)
3163
-1769
2872
28

H(5B)
1122
-1880
2481
29

H(5C)
979
-3470
2778
29

H(4A)
333
-164
4120
36

H(4B)
808
2
3251
36

H(3A)
2843
96
3636
39

H(3B)
2180
943
4320
39

H(2A)
 3680(20)
30(30)
5345(13)
34

H(1B)
3056
-1939
6218
37

H(1C)
4430
-2123
5887
37

_____________________________________________________________________

Table S6.   [Co(tetraenim)Cl]ZnCl4: Torsion angles [°].

________________________________________________________________ 

N(2)-Co(1)-N(5)-C(8)
-78.8(12)

N(3)-Co(1)-N(5)-C(8)
83.45(15)

N(4)-Co(1)-N(5)-C(8)
-3.43(14)

N(1)-Co(1)-N(5)-C(8)
-96.84(15)

Cl(1)-Co(1)-N(5)-C(8)
172.52(14)

N(2)-Co(1)-N(4)-C(6)
-78.47(14)

N(3)-Co(1)-N(4)-C(6)
7.36(14)

N(5)-Co(1)-N(4)-C(6)
104.97(14)

N(1)-Co(1)-N(4)-C(6)
-162.01(14)

Cl(1)-Co(1)-N(4)-C(6)
64.2(5)

N(2)-Co(1)-N(4)-C(7)
156.14(13)

N(3)-Co(1)-N(4)-C(7)
-118.03(14)

N(5)-Co(1)-N(4)-C(7)
-20.42(13)

N(1)-Co(1)-N(4)-C(7)
 72.60(14)

Cl(1)-Co(1)-N(4)-C(7)
-61.2(5)

N(2)-Co(1)-N(3)-C(5)
110.18(14)

N(4)-Co(1)-N(3)-C(5)
16.48(14)

N(5)-Co(1)-N(3)-C(5)
-68.73(14)

N(1)-Co(1)-N(3)-C(5)
112.8(4)

Cl(1)-Co(1)-N(3)-C(5)
-158.32(13)

N(2)-Co(1)-N(3)-C(4)
-16.07(14)

N(4)-Co(1)-N(3)-C(4)
-109.77(15)

N(5)-Co(1)-N(3)-C(4)
165.01(14)

N(1)-Co(1)-N(3)-C(4)
-13.4(5)

Cl(1)-Co(1)-N(3)-C(4)
75.43(14)

N(3)-Co(1)-N(2)-C(2)
168.31(18)

N(4)-Co(1)-N(2)-C(2)
-104.48(17)

N(5)-Co(1)-N(2)-C(2)
-29.3(13)

N(1)-Co(1)-N(2)-C(2)
-11.20(17)

Cl(1)-Co(1)-N(2)-C(2)
79.29(17)

N(3)-Co(1)-N(2)-C(3)
-5.54(15)

N(4)-Co(1)-N(2)-C(3)
81.68(16)

N(5)-Co(1)-N(2)-C(3)
156.8(11)

N(1)-Co(1)-N(2)-C(3)
174.95(16)

Cl(1)-Co(1)-N(2)-C(3)
-94.55(15)

N(2)-Co(1)-N(1)-C(1)
17.25(14)

N(3)-Co(1)-N(1)-C(1)
14.6(5)

N(4)-Co(1)-N(1)-C(1)
110.37(14)

N(5)-Co(1)-N(1)-C(1)
-163.85(14)

Cl(1)-Co(1)-N(1)-C(1)
-74.12(13)

Co(1)-N(5)-C(8)-C(7)
26.2(2)

C(6)-N(4)-C(7)-C(8)
-81.9(2)

Co(1)-N(4)-C(7)-C(8)
40.28(18)

N(5)-C(8)-C(7)-N(4)
-42.9(2)

C(7)-N(4)-C(6)-C(5)
92.4(2)

Co(1)-N(4)-C(6)-C(5)
-29.5(2)

C(4)-N(3)-C(5)-C(6)
85.7(2)

Co(1)-N(3)-C(5)-C(6)
-36.6(2)

N(4)-C(6)-C(5)-N(3)
43.5(2)

C(5)-N(3)-C(4)-C(3)
-88.4(2)

Co(1)-N(3)-C(4)-C(3)
34.2(2)

C(2)-N(2)-C(3)-C(4)
-148.2(2)

Co(1)-N(2)-C(3)-C(4)
25.1(2)

N(3)-C(4)-C(3)-N(2)
-37.6(2)

C(3)-N(2)-C(2)-C(1)
174.7(2)

Co(1)-N(2)-C(2)-C(1)
1.4(3)

N(2)-C(2)-C(1)-N(1)
13.2(3)

Co(1)-N(1)-C(1)-C(2)
-20.3(2)

________________________________________________________________ 

Table S7.  [Co(trien)(NH2CH2CH(OEt)2)Cl]Br2: Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103).  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor.

_____________________________________________________________________


x
y
z
U(eq)

_____________________________________________________________________

Br(1)
323(1)
5630(1)
8039(1)
34(1)

Co
9752(1)
3149(1)
7897(1)
12(1)

Cl(1)
8654(1)
2510(1)
9407(3)
20(1)

N(1)
10722(4)
3746(3)
6823(8)
16(2)

N(2)
10554(4)
3099(3)
9914(8)
16(2)

N(3)
10352(4)
2247(3)
7169(9)
17(2)

N(4)
9069(4)
3036(4)
5718(8)
17(2)

N(5)
9117(4)
4071(3)
8705(8)
15(2)

O(1A)
6906(3)
4915(3)
7820(9)
23(1)

O(1B)
7695(4)
4915(3)
10473(6)
17(1)

C(1)
11530(5)
3771(4)
7953(13)
18(2)

C(2)
11219(5)
3729(4)
9798(10)
17(2)

C(3)
11063(6)
2362(4)
10009(11)
21(2)

C(4)
10620(6)
1818(5)
8737(10)
21(2)

C(5)
9791(6)
1852(5)
5913(11)
23(2)

C(6)
9432(6)
2427(4)
4662(11)
21(2)

C(10)
8229(5)
4236(4)
7896(14)
20(2)

C(11)
7751(5)
4915(4)
8656(10)
16(2)

C(12A)
6405(6)
5594(5)
8075(17)
37(2)

C(12B)
7200(6)
4323(5)
11269(11)
24(2)

C(13A)
5532(6)
5531(6)
7103(14)
43(3)

Br(2)
6990(1)
2407(1)
14345(2)
34(1)

C(13B)
7033(6)
4502(5)
13132(14)
32(2)

_____________________________________________________________________

 Table S8.   [Co(trien)(NH2CH2CH(OEt)2)Cl]Br2: Bond lengths [Å].

_____________________________________________________ 

Co-N(3) 
1.937(6)

Co-N(2) 
1.950(6)

Co-N(1) 
1.965(6)

Co-N(4) 
1.966(7)

Co-N(5) 
2.010(6)

Co-Cl(1) 
2.296(2)

N(1)-C(1) 
1.469(9)

N(2)-C(2) 
1.502(9)

N(2)-C(3) 
1.530(10)

N(3)-C(5) 
1.457(10)

N(3)-C(4) 
1.490(10)

N(4)-C(6) 
1.470(10)

N(5)-C(10) 
1.472(10)

O(1A)-C(11) 
1.394(9)

O(1A)-C(12A) 
1.445(9)

O(1B)-C(11) 
1.404(9)

O(1B)-C(12B) 
1.433(10)

C(1)-C(2) 
1.496(13)

C(3)-C(4) 
1.533(11)

C(5)-C(6) 
1.514(11)

C(10)-C(11) 
1.530(11)

C(12A)-C(13A) 
1.484(12)

C(12B)-C(13B) 
1.493(13)

_____________________________________________________________ 

Table S9.   [Co(trien)(NH2CH2CH(OEt)2)Cl]Br2: Bond angles [°].

_____________________________________________________ 

N(3)-Co-N(2)
85.4(3)

N(3)-Co-N(1)
90.9(3)

N(2)-Co-N(1)
85.9(3)

N(3)-Co-N(4)
83.9(3)

N(2)-Co-N(4)
169.4(3)

N(1)-Co-N(4)
93.6(3)

N(3)-Co-N(5)
178.5(3)

N(2)-Co-N(5)
93.9(3)

N(1)-Co-N(5)
 90.4(3)

N(4)-Co-N(5)
96.7(3)

N(3)-Co-Cl(1)
92.2(2)

N(2)-Co-Cl(1)
89.6(2)

N(1)-Co-Cl(1)
174.3(2)

N(4)-Co-Cl(1)
91.5(2)

N(5)-Co-Cl(1)
86.48(19)

C(1)-N(1)-Co
110.3(5)

C(2)-N(2)-C(3)
110.6(6)

C(2)-N(2)-Co
107.8(5)

C(3)-N(2)-Co
111.7(5)

C(5)-N(3)-C(4)
115.6(6)

C(5)-N(3)-Co
110.6(5)

C(4)-N(3)-Co
108.9(5)

C(6)-N(4)-Co
111.5(5)

C(10)-N(5)-Co
116.5(5)

C(11)-O(1A)-C(12A)
112.7(6)

C(11)-O(1B)-C(12B)
117.2(6)

N(1)-C(1)-C(2)
108.5(6)

C(1)-C(2)-N(2)
107.0(6)

N(2)-C(3)-C(4)
109.0(6)

N(3)-C(4)-C(3)
107.2(6)

N(3)-C(5)-C(6)
106.2(7)

N(4)-C(6)-C(5)
106.8(7)

N(5)-C(10)-C(11)
113.8(6)

O(1A)-C(11)-O(1B)
114.2(7)

O(1A)-C(11)-C(10)
103.2(6)

O(1B)-C(11)-C(10)
114.2(7)

O(1A)-C(12A)-C(13A)
107.5(8)

O(1B)-C(12B)-C(13B)
109.4(6)

_____________________________________________________________ 

 Table S10.   [Co(trien)(NH2CH2CH(OEt)2)Cl]Br2: Anisotropic displacement parameters  (Å2x 103).  The anisotropic displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ]

_____________________________________________________________________ 


U11
U22 
U33
U23
U13
U12
_____________________________________________________________________

Br(1)
38(1) 
33(1)
31(1) 
-2(1)
3(1) 
-1(1)

Co
10(1) 
13(1)
13(1) 
-1(1)
0(1) 
0(1)

Cl(1)
12(1) 
23(1)
24(1) 
1(1)
4(1) 
-3(1)

N(1)
12(3) 
20(4)
15(4) 
1(3)
1(3) 
2(3)

N(2)
15(3) 
15(3)
18(4) 
-2(3)
3(3) 
3(3)

N(3)
12(3) 
10(3)
29(4) 
1(3)
0(3) 
-3(3)

N(4)
12(4) 
20(4)
19(4) 
-2(3)
2(3) 
4(3)

N(5)
13(3) 
14(3)
18(3) 
0(3)
-1(3) 
4(3)

O(1A)
17(3) 
26(3)
27(3) 
-13(3)
-9(3) 
11(2)

O(1B)
21(3) 
23(3)
9(3) 
-3(2)
0(2) 
-1(2)

C(1)
13(4) 
22(4)
19(4) 
5(4)
-7(4) 
-7(3)

C(2)
12(4) 
18(4)
22(5) 
-3(3)
-2(3) 
-4(3)

C(3)
27(5) 
20(4)
17(4) 
6(3)
-6(4) 
9(4)

C(4)
28(5) 
21(5)
12(4) 
4(3)
-1(3) 
6(4)

C(5)
22(5) 
23(5)
23(5) 
-3(4)
4(4) 
1(4)

C(6)
25(4) 
24(4)
14(5) 
5(4)
-6(3) 
3(3)

C(10)
14(4) 
24(4)
22(4) 
-8(4)
-7(4) 
7(3)

C(11)
15(4) 
12(4)
21(4) 
0(3)
-6(3) 
0(3)

C(12A)
30(5) 
31(5)
51(6) 
2(5)
-10(6) 
14(4)

C(12B)
27(5) 
21(5)
24(5) 
-10(4)
-1(4) 
-10(4)

C(13A)
35(6) 
52(7)
42(6) 
-12(5)
-24(5) 
26(5)

Br(2)
24(1) 
48(1)
31(1) 
7(1)
0(1) 
-5(1)

C(13B)
23(4) 
36(5)
36(6) 
3(5)
8(5) 
-14(4) 

_____________________________________________________________________ 

 Table S11.   [Co(trien)(NH2CH2CH(OEt)2)Cl]Br2: Hydrogen coordinates ( x 104) and isotropic displacement parameters (Å2x 10 3).

_____________________________________________________________________


x 
y 
z 
U(eq)

_____________________________________________________________________

H(1A)
10879
3545
5769
19

H(1B)
10511
4217
6634
19

H(2)
10203
3155
10912
19

H(3)
10889
2382
6606
20

H(4A)
8463
2947
5965
21

H(4B)
9102
3469
5095
21

H(5A)
9030
4035
9884
18

H(5B)
9501
4465
8513
18

H(1C)
11872
4235
7756
22

H(1D)
11941
3351
7688
22

H(2A)
10919
4197
10143
21

H(2B)
11747
3642
10576
21

H(3A)
11031
2162
11202
25

H(3B)
11715
2434
9704
25

H(4C)
11059
1424
8421
25

H(4D)
10075
1586
9270
25

H(5C)
9278
1598
6502
27

H(5D)
10161
1479
5290
27

H(6A)
9931
2607
3903
25

H(6B)
8944
2215
3925
25

H(10A)
7822
3803
8033
24

H(10B)
8323
4316
6638
24

H(11A)
8096
5365
8285
19

H(12A)
6765
6019
7639
45

H(12B)
6281
5672
9324
45

H(12C)
7556
3860
11178
28

H(12D)
6609
4251
10665
28

H(13D)
5171
5982
7266
64

H(13E)
5185
5106
7536
64

H(13F)
5662
5464
5867
64

H(13A)
6688
4099
13674
48

H(13B)
6680
4961
13215
48

H(13C)
7620
4563
13729
48

_____________________________________________________________________

 Table S12.  [Co(trien)(NH2CH2CH(OEt)2)Cl]Br2: Torsion angles [°].

________________________________________________________________ 

N(3)-Co-N(1)-C(1)
-79.5(5)

N(2)-Co-N(1)-C(1)
5.9(5)

N(4)-Co-N(1)-C(1)
 -163.5(5)

N(5)-Co-N(1)-C(1)
99.8(5)

Cl(1)-Co-N(1)-C(1)
43(2)

N(3)-Co-N(2)-C(2)
112.0(5)

N(1)-Co-N(2)-C(2)
20.8(5)

N(4)-Co-N(2)-C(2)
108.5(15)

N(5)-Co-N(2)-C(2)
-69.4(5)

Cl(1)-Co-N(2)-C(2)
-155.8(4)

N(3)-Co-N(2)-C(3)
-9.8(5)

N(1)-Co-N(2)-C(3)
-101.0(5)

N(4)-Co-N(2)-C(3)
-13.2(18)

N(5)-Co-N(2)-C(3)
168.9(5)

Cl(1)-Co-N(2)-C(3)
82.5(5)

N(2)-Co-N(3)-C(5)
159.5(5)

N(1)-Co-N(3)-C(5)
-114.7(5)

N(4)-Co-N(3)-C(5)
-21.1(5)

N(5)-Co-N(3)-C(5)
94(11)

Cl(1)-Co-N(3)-C(5)
70.1(5)

N(2)-Co-N(3)-C(4)
31.5(5)

N(1)-Co-N(3)-C(4)
117.3(5)

N(4)-Co-N(3)-C(4)
-149.1(5)

N(5)-Co-N(3)-C(4)
-34(11)

Cl(1)-Co-N(3)-C(4)
-57.9(5)

N(3)-Co-N(4)-C(6)
-7.0(5)

N(2)-Co-N(4)-C(6)
-3.5(18)

N(1)-Co-N(4)-C(6)
83.5(5)

N(5)-Co-N(4)-C(6)
174.3(5)

Cl(1)-Co-N(4)-C(6)
-99.0(5)

N(3)-Co-N(5)-C(10)
-96(11)

N(2)-Co-N(5)-C(10)
-161.6(6)

N(1)-Co-N(5)-C(10)
112.5(6)

N(4)-Co-N(5)-C(10)
18.8(6)

Cl(1)-Co-N(5)-C(10)
-72.3(6)

Co-N(1)-C(1)-C(2)
-31.5(7)

N(1)-C(1)-C(2)-N(2)
48.4(8)

C(3)-N(2)-C(2)-C(1)
79.6(7)

Co-N(2)-C(2)-C(1)
-42.8(7)

C(2)-N(2)-C(3)-C(4)
-133.5(7)

Co-N(2)-C(3)-C(4)
-13.3(8)

C(5)-N(3)-C(4)-C(3)
-170.9(7)

Co-N(3)-C(4)-C(3)
-45.7(7)

N(2)-C(3)-C(4)-N(3)
37.4(9)

C(4)-N(3)-C(5)-C(6)
167.8(7)

Co-N(3)-C(5)-C(6)
43.5(7)

Co-N(4)-C(6)-C(5)
32.0(8)

N(3)-C(5)-C(6)-N(4)
-48.1(8)

Co-N(5)-C(10)-C(11)
176.0(6)

C(12A)-O(1A)-C(11)-O(1B)
67.3(10)

C(12A)-O(1A)-C(11)-C(10)
-168.2(8)

C(12B)-O(1B)-C(11)-O(1A)
57.4(9)

C(12B)-O(1B)-C(11)-C(10)
-61.0(10)

N(5)-C(10)-C(11)-O(1A)
-174.4(7)

N(5)-C(10)-C(11)-O(1B)
-49.9(10)

C(11)-O(1A)-C(12A)-C(13A)
179.0(8)

C(11)-O(1B)-C(12B)-C(13B)
-167.3(7)

________________________________________________________________ 

Table S12.  exo-ffms-[Co(tetraenol)Cl]ZnCl4: Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103).  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor.

_____________________________________________________________________


x
y
z
U(eq)

_____________________________________________________________________

Zn(1)
2388(1)
7683(1)
3939(1)
19(1)

Co(1)
3221(1)
8721(1)
6754(1)
14(1)

Cl(5)
2273(1)
9734(1)
3304(1)
23(1)

Cl(1)
4847(1)
7877(1)
7463(1)
22(1)

Cl(4)
1471(1)
8321(1)
4795(1)
26(1)

Cl(3)
1076(1)
5941(1)
3406(1)
28(1)

Cl(2)
4364(1)
6791(1)
4243(1)
33(1)

N(3)
2051(2)
7177(2)
6996(1)
17(1)

N(5)
4453(2)
10005(2)
6410(1)
18(1)

N(1)
2877(2)
10236(2)
7361(1)
17(1)

N(4)
3532(2)
7266(2)
6140(1)
18(1)

O(1)
2411(2)
12121(2)
6251(1)
28(1)

N(2)
1710(2)
9607(2)
6245(1)
16(1)

C(6)
3416(3)
5720(3)
6387(1)
27(1)

C(4)
708(2)
7740(3)
6852(1)
20(1)

C(5)
2208(3)
5703(3)
6667(1)
26(1)

C(3)
580(2)
8580(3)
6253(1)
20(1)

C(2)
1509(3)
11189(3)
6465(1)
20(1)

C(8)
4737(3)
9307(3)
5831(1)
23(1)

C(1)
1727(3)
11167(3)
7150(1)
21(1)

C(7)
4742(3)
7624(3)
5917(1)
26(1)

O(2)
1110(2)
13837(2)
5392(1)
37(1)

C(21)
1607(3)
13985(4)
4832(2)
42(1)

C(20)
2331(3)
12617(4)
4684(2)
56(1)

_____________________________________________________________________

 Table S13.   exo-ffms-[Co(tetraenol)Cl]ZnCl4: Bond lengths [Å].

_____________________________________________________________________ 

Zn(1)-Cl(2) 
2.2327(9)

Zn(1)-Cl(3) 
2.2747(8)

Zn(1)-Cl(5) 
2.2890(8)

Zn(1)-Cl(4) 
2.3323(9)

Co(1)-N(4) 
1.939(2)

Co(1)-N(2) 
1.966(2)

Co(1)-N(5) 
1.968(2)

Co(1)-N(3) 
1.970(2)

Co(1)-N(1) 
1.974(2)

Co(1)-Cl(1) 
2.2664(8)

N(3)-C(4) 
1.488(3)

N(3)-C(5) 
1.515(3)

N(5)-C(8) 
1.497(3)

N(1)-C(1) 
1.480(3)

N(4)-C(7) 
1.474(3)

N(4)-C(6) 
1.484(3)

O(1)-C(2) 
1.397(3)

N(2)-C(3) 
1.501(3)

N(2)-C(2) 
1.508(3)

C(6)-C(5) 
1.503(4)

C(4)-C(3) 
1.510(4)

C(2)-C(1) 
1.503(4)

C(8)-C(7) 
1.499(4)

O(2)-C(21) 
1.430(4)

C(21)-C(20) 
1.494(4)

_____________________________________________________________________ 

Table S14.   exo-ffms-[Co(tetraenol)Cl]ZnCl4: Bond angles [°].

_____________________________________________________________________ 

Cl(2)-Zn(1)-Cl(3)
112.44(3)

Cl(2)-Zn(1)-Cl(5)
115.05(3)

Cl(3)-Zn(1)-Cl(5)
104.21(3)

Cl(2)-Zn(1)-Cl(4)
108.98(3)

Cl(3)-Zn(1)-Cl(4)
106.97(3)

Cl(5)-Zn(1)-Cl(4)
108.81(3)

N(4)-Co(1)-N(2)
94.07(9)

N(4)-Co(1)-N(5)
85.13(9)

N(2)-Co(1)-N(5)
94.17(9)

N(4)-Co(1)-N(3)
85.07(9)

N(2)-Co(1)-N(3)
86.93(9)

N(5)-Co(1)-N(3)
170.19(8)

N(4)-Co(1)-N(1)
178.46(9)

N(2)-Co(1)-N(1)
84.48(9)

N(5)-Co(1)-N(1)
94.45(9)

N(3)-Co(1)-N(1)
95.36(9)

N(4)-Co(1)-Cl(1)
94.45(7)

N(2)-Co(1)-Cl(1)
171.09(7)

N(5)-Co(1)-Cl(1)
89.17(7)

N(3)-Co(1)-Cl(1)
91.19(7)

N(1)-Co(1)-Cl(1)
87.03(6)

C(4)-N(3)-C(5)
110.8(2)

C(4)-N(3)-Co(1)
108.98(15)

C(5)-N(3)-Co(1)
110.12(16)

C(8)-N(5)-Co(1)
109.19(15)

C(1)-N(1)-Co(1)
112.95(15)

C(7)-N(4)-C(6)
116.6(2)

C(7)-N(4)-Co(1)
110.11(16)

C(6)-N(4)-Co(1)
108.57(17)

C(3)-N(2)-C(2)
113.87(19)

C(3)-N(2)-Co(1)
109.08(15)

C(2)-N(2)-Co(1)
108.98(15)

N(4)-C(6)-C(5)
106.6(2)

N(3)-C(4)-C(3)
107.8(2)

C(6)-C(5)-N(3)
110.7(2)

N(2)-C(3)-C(4)
110.2(2)

O(1)-C(2)-C(1)
110.4(2)

O(1)-C(2)-N(2)
107.4(2)

C(1)-C(2)-N(2)
108.0(2)

N(5)-C(8)-C(7)
107.2(2)

N(1)-C(1)-C(2)
108.4(2)

N(4)-C(7)-C(8)
105.7(2)

O(2)-C(21)-C(20)
112.8(3)

_____________________________________________________________________ 

 Table S15.   exo-ffms-[Co(tetraenol)Cl]ZnCl4: Anisotropic displacement parameters  (Å2x 103).  The anisotropic displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ]

_____________________________________________________________________


U11
U22 
U33
U23
U13
U12
_____________________________________________________________________

Zn(1)
19(1) 
21(1)
18(1) 
-2(1)
4(1) 
-1(1)

Co(1)
13(1) 
13(1)
15(1) 
0(1)
2(1) 
-1(1)

Cl(5)
23(1) 
24(1)
23(1) 
2(1)
6(1) 
1(1)

Cl(1)
21(1) 
22(1)
22(1) 
2(1)
-3(1) 
4(1)

Cl(4)
28(1) 
32(1)
18(1) 
-5(1)
7(1) 
1(1)

Cl(3)
35(1) 
27(1)
23(1) 
-6(1)
6(1) 
-11(1)

Cl(2)
24(1) 
38(1)
38(1) 
6(1)
6(1) 
9(1)

N(3)
21(1) 
15(1)
14(1) 
-2(1)
3(1) 
-2(1)

N(5)
17(1) 
18(1)
19(1) 
-1(1)
3(1) 
0(1)

N(1)
20(1) 
16(1)
16(1) 
0(1)
3(1) 
-3(1)

N(4)
16(1) 
18(1)
20(1) 
-2(1)
1(1) 
1(1)

O(1)
30(1) 
23(1)
31(1) 
8(1)
5(1) 
-1(1)

N(2)
17(1) 
18(1)
13(1) 
0(1)
4(1) 
0(1)

C(6)
32(2) 
15(1)
34(2) 
-2(1)
7(1) 
1(1)

C(4)
17(1) 
21(1)
24(2) 
-4(1)
7(1) 
-8(1)

C(5)
34(2) 
12(1)
34(2) 
-3(1)
10(1) 
-3(1)

C(3)
16(1) 
22(1)
21(2) 
-4(1)
4(1) 
-2(1)

C(2)
18(2) 
15(1)
28(2) 
2(1)
5(1) 
2(1)

C(8)
21(2) 
31(1)
18(2) 
-3(1)
6(1) 
-7(1)

C(1)
25(2) 
16(1)
24(2) 
-2(1)
7(1) 
3(1)

C(7)
25(2) 
26(1)
28(2) 
-5(1)
10(1) 
1(1)

O(2)
34(1) 
45(1)
34(1) 
7(1)
6(1) 
0(1)

C(21)
51(2) 
39(2)
36(2) 
2(2)
7(2) 
-7(2)

C(20)
36(2) 
76(3)
53(3) 
-18(2)
0(2) 
10(2)

_____________________________________________________________________

 Table S16.   exo-ffms-[Co(tetraenol)Cl]ZnCl4: Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3).

_____________________________________________________________________


x 
y 
z 
U(eq)

_____________________________________________________________________

H(3')
2250
7016
7414
20

H(5B')
4115
10957
6332
22

H(5A')
5199
10093
6684
22

H(1A')
2767
9746
7715
21

H(1B')
3578
10861
7449
21

H(4')
2874
7377
5812
22

H(1")
2059
12587
5939
42

H(2')
1876
9666
5847
19

H(6B)
4169
5484
6698
32

H(6A)
3366
4960
6057
32

H(4A)
515
8425
 7178
24

H(4B)
99
6881
6819
24

H(5B)
2239
4851
6959
31

H(5A)
1459
5547
6344
31

H(3B)
529
7846
5913
23

H(3A)
-220
9184
6196
23

H(2A)
619
11543
6307
24

H(8B)
5583
9653
5745
28

H(8A)
4074
9600
5485
28

H(1B)
1859
12210
7310
25

H(1A)
970
10733
7301
25

H(7B)
4782
7101
5527
31

H(7A)
5488
7309
6218
31

H(2")
416
13354
5331
56

H(21A)
2183
14875
4858
50

H(21B)
887
14169
4497
50

H(20A)
2661
12782
4300
84

H(20B)
1758
11738
4642
84

H(20C)
3050
12432
5012
84

_____________________________________________________________________

 Table S17.  exo-ffms-[Co(tetraenol)Cl]ZnCl4: Torsion angles [°].

________________________________________________________________ 

N(4)-Co(1)-N(3)-C(4)
-112.36(17)

N(2)-Co(1)-N(3)-C(4)
-18.00(16)

N(5)-Co(1)-N(3)-C(4)
-114.7(5)

N(1)-Co(1)-N(3)-C(4)
66.15(17)

Cl(1)-Co(1)-N(3)-C(4)
153.28(15)

N(4)-Co(1)-N(3)-C(5)
9.43(17)

N(2)-Co(1)-N(3)-C(5)
103.79(17)

N(5)-Co(1)-N(3)-C(5)
7.1(6)

N(1)-Co(1)-N(3)-C(5)
-172.06(17)

Cl(1)-Co(1)-N(3)-C(5)
-84.93(16)

N(4)-Co(1)-N(5)-C(8)
9.85(17)

N(2)-Co(1)-N(5)-C(8)
-83.89(17)

N(3)-Co(1)-N(5)-C(8)
12.2(6)

N(1)-Co(1)-N(5)-C(8)
-168.67(16)

Cl(1)-Co(1)-N(5)-C(8)
104.38(16)

N(4)-Co(1)-N(1)-C(1)
21(3)

N(2)-Co(1)-N(1)-C(1)
1.52(17)

N(5)-Co(1)-N(1)-C(1)
95.29(17)

N(3)-Co(1)-N(1)-C(1)
-84.86(17)

Cl(1)-Co(1)-N(1)-C(1)
-175.78(16)

N(2)-Co(1)-N(4)-C(7)
112.84(17)

N(5)-Co(1)-N(4)-C(7)
19.00(17)

N(3)-Co(1)-N(4)-C(7)
-160.60(18)

N(1)-Co(1)-N(4)-C(7)
93(3)

Cl(1)-Co(1)-N(4)-C(7)
-69.79(17)

N(2)-Co(1)-N(4)-C(6)
-118.44(18)

N(5)-Co(1)-N(4)-C(6)
147.72(18)

N(3)-Co(1)-N(4)-C(6)
-31.88(18)

N(1)-Co(1)-N(4)-C(6)
-138(3)

Cl(1)-Co(1)-N(4)-C(6)
58.93(17)

N(4)-Co(1)-N(2)-C(3)
78.11(17)

N(5)-Co(1)-N(2)-C(3)
163.51(16)

N(3)-Co(1)-N(2)-C(3)
-6.72(16)

N(1)-Co(1)-N(2)-C(3)
-102.41(17)

Cl(1)-Co(1)-N(2)-C(3)
-84.7(4)

N(4)-Co(1)-N(2)-C(2)
-157.02(16)

N(5)-Co(1)-N(2)-C(2)
-71.62(16)

N(3)-Co(1)-N(2)-C(2)
118.15(16)

N(1)-Co(1)-N(2)-C(2)
22.46(16)

Cl(1)-Co(1)-N(2)-C(2)
40.1(5)

C(7)-N(4)-C(6)-C(5)
171.7(2)

Co(1)-N(4)-C(6)-C(5)
46.8(3)

C(5)-N(3)-C(4)-C(3)
-83.0(2)

Co(1)-N(3)-C(4)-C(3)
38.4(2)

N(4)-C(6)-C(5)-N(3)
-39.3(3)

C(4)-N(3)-C(5)-C(6)
135.3(2)

Co(1)-N(3)-C(5)-C(6)
14.7(3)

C(2)-N(2)-C(3)-C(4)
-91.9(2)

Co(1)-N(2)-C(3)-C(4)
30.1(2)

N(3)-C(4)-C(3)-N(2)
-45.0(3)

C(3)-N(2)-C(2)-O(1)
-160.8(2)

Co(1)-N(2)-C(2)-O(1)
77.2(2)

C(3)-N(2)-C(2)-C(1)
80.2(3)

Co(1)-N(2)-C(2)-C(1)
-41.8(2)

Co(1)-N(5)-C(8)-C(7)
-36.0(2)

Co(1)-N(1)-C(1)-C(2)
-25.2(2)

O(1)-C(2)-C(1)-N(1)
-74.2(2)

N(2)-C(2)-C(1)-N(1)
42.9(3)

C(6)-N(4)-C(7)-C(8)
-167.4(2)

Co(1)-N(4)-C(7)-C(8)
-43.2(3)

N(5)-C(8)-C(7)-N(4)
50.9(3) ________________________________________________________________ 

Figure S1:  Structure of the exo-ffms-[Co(tetraenol)Cl]2+ cation derived from an incomplete determination.  [image: image1.wmf]Twinning of the crystals prevented a complete solution of the structure.

Table S18.  exo-ffma-[Co(tetraenol)Cl]ZnCl4: Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103).  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor.

_____________________________________________________________________


x
y
z
U(eq)

_____________________________________________________________________

Zn(1)
0
-5196(4)
0
10(1)

Co(1)
-2829(2)
-2945(3)
-2872(2)
11(1)

Cl(4)
-3831(3)
-4360(6)
-5800(3)
18(1)

Cl(2)
-953(3)
-6910(6)
-950(3)
14(1)

Cl(1)
-3745(3)
-752(6)
-3318(4)
19(1)

Cl(3)
-824(4)
-3659(7)
959(3)
25(1)

N(1)
-2362(10)
-2970(30)
-4127(11)
19(3)

N(4)
-3282(12)
-2860(20)
-1628(11)
22(4)

N(2)
-2081(10)
-4970(20)
-2673(14)
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