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Supplementary Table S1. Cambridge Structural Database (CSD) study of bond lengths for the compounds containing "Sn(O)=P(N)3" skeleton 

completed with the structure (I). In the table, if the structures contain more than one molecule in the asymmetric unit, or more than one 

"Sn(O)=P(N)3" segment in the compound they are marked as Mol1, Mol2, etc. The averages of bond lengths with standard deviations are given 

in end of the table.  

No. CSD reference code Sn-O O-P P-N1 P-N2 P-N3 Sn-Cl Sn-C 
1 BAXYOO 2.236 1.488 1.612 1.622 1.619 2.610 2.114 
2 BDMSAP 2.231 1.496 1.625 1.635 1.632   2.141 
3 BEKVUL 2.141 1.496 1.625 1.618 1.617 2.453 2.131 
4 BRAPSN 2.091 1.565 1.693 1.606 1.621     
5 CATHAI 2.215 1.498 1.635 1.625 1.633 2.618 2.109 
6 CATHEM 2.232 1.502 1.620 1.623 1.630 2.596 2.100 
7 CATHIQ 2.209 1.495 1.620 1.685 1.628 2.572 2.117 
8 CDMSAP 2.256 1.470 1.600 1.663 1.606 2.570 2.140 
9 CDMSAP01 2.232 1.496 1.625 1.641 1.644 2.575 2.105 

10 CEFYAQ-Mol1 2.204 1.492 1.642 1.641 1.644 2.558 2.108 
11 CEFYAQ-Mol2 2.196 1.490 1.641 1.632 1.644 2.561 2.120 
12 CITHAO 2.211 1.463 1.639 1.584 1.681 2.608 2.136 
13 CITHES-Mol1 2.258 1.440 1.631 1.616 1.648   2.226 
14 CITHES-Mol2 2.220 1.485 1.708 1.585 1.749   2.251 
15 CLAPSN 2.124 1.499 1.579 1.700 1.691 2.401   
16 DAPJIN-Mol1 2.201 1.486 1.631 1.616 1.647   2.253
17 DAPJIN-Mol2 2.175 1.493 1.627 1.623 1.627     
18 DAPNOX-Mol1 2.150 1.492 1.630 1.634 1.639 2.483 2.149 
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19 DAPNOX-Mol2 2.173 1.494 1.637 1.631 1.638 2.500   
20 DUCJAM 2.244 1.489 1.659 1.633 1.634   2.157 
21 EMUBAR 2.187 1.504 1.628 1.695 1.621 2.531 2.121 
22 EMUBEV 2.276 1.488 1.624 1.693 1.605 2.532 2.121 
23 FACLEB 2.143 1.509 1.612 1.614 1.615 2.462 2.119 
24 FEWGUJ-Mol1 2.200 1.491 1.645 1.625 1.637   2.202 
25 FEWGUJ-Mol2 2.201 1.475 1.623 1.645 1.654     
26 FILCIM 2.209 1.551 1.645 1.632 1.599   2.168 
27 FILCIM01 2.227 1.485 1.645 1.619 1.605   2.253
28 FOGFEM-Mol1 2.185 1.498 1.649 1.637 1.642   2.147 
29 FOGFEM-Mol2 2.182 1.512 1.647 1.649 1.654   2.128 
30 HEVQIJ 2.328 1.486 1.633 1.632 1.627     
31 ILAHUZ 2.230 1.491 1.613 1.604 1.681 2.591 2.097
32 ILAJAH 2.230 1.495 1.620 1.683 1.611 2.592 2.106 
33 ILAJEL-Mol1 2.203 1.495 1.616 1.684 1.684 2.524 2.111 
34 ILAJEL-Mol2 2.222 1.497 1.615 1.684 1.614 2.711 2.108 
35 ILAJIP-Mol1 2.267 1.495 1.617 1.675 1.620 2.561 2.108 
36 ILAJIP-Mol2 2.264 1.499 1.676 1.621 1.611 2.550 2.102 
37 ILAJOV 2.225 1.493 1.611 1.685 1.614 2.572 2.106 
38 IZOVEA 2.198 1.503 1.634 1.639 1.639 2.566 2.187 
39 IZOVIE 2.223 1.490 1.643 1.637 1.634 2.551 2.101 
40 IZOWOL 2.218 1.498 1.632 1.686 1.625 2.592 2.112 
41 IZOWUR 2.225 1.503 1.627 1.624 1.643 2.605 2.115 
42 KOBTOM-Mol1 2.252 1.516 1.634 1.623 1.633 2.624 2.102 
43 KOBTOM-Mol2 2.216 1.506 1.624 1.634 1.657 2.573 2.126 
44 KOBTOM-Mol3 2.188 1.493 1.620 1.590 1.671 2.602 2.115 
45 KOBTOM-Mol4 2.239 1.517 1.628 1.626 1.637 2.611 2.117 
46 KOBTOM-Mol5 2.209 1.512 1.624 1.627 1.630 2.632 2.109 
47 KOBTOM-Mol6 2.218 1.508 1.631 1.637 1.625 2.644 2.102 
48 KOBTUS 2.223 1.500 1.636 1.639 1.620 2.515 2.112 
49 KOBVAA 2.220 1.497 1.626 1.624 1.684 2.570 2.103 
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50 LEHWIF 2.218 1.501 1.626 1.692 1.620 2.562 2.124 
51 LIYBIG 2.345 1.484 1.689 1.612 1.619 2.549 2.110 
52 NOZQAU 2.289 1.465 1.624 1.670 1.630     
53 OBEVOJ 2.211 1.491 1.643 1.623 1.631 2.558 2.114 
54 OQULUI-Mol1 2.228 1.503 1.630 1.640 1.633 2.548 2.111 
55 OQULUI-Mol2 2.261 1.512 1.633 1.621 1.638 2.592 2.117 
56 PAGVIE 2.219 1.494 1.612 1.688 1.615 2.585 2.105 
57 PAGVOK 2.348 1.487 1.617 1.610 1.718 2.495 2.095 
58 PAGVUQ-Mol1 2.239 1.498 1.612 1.603 1.669 2.612 2.108 
59 PAGVUQ-Mol2 2.215 1.487 1.610 1.608 1.704 2.539 2.105 
60 PORMEP 2.215 1.475 1.632 1.604 1.615   2.114 
61 PORMIT 2.215 1.489 1.632 1.628 1.625   2.113 
62 PORMOZ 2.212 1.482 1.583 1.570 1.589   2.112 
63 SEYFOR 2.256 1.496 1.642 1.620 1.624 2.599 2.152 
64 TBMSNP 2.160 1.495 1.660 1.608 1.579     
65 TCMSNP 2.180 1.471 1.629 1.637 1.658 2.455   
66 TMPASN 2.218 1.570 1.779 1.663 1.695   2.164 
67 VAQPOT-Mol1 2.095 1.490 1.636 1.652 1.601 2.410   
68 VAQPOT-Mol2 2.090 1.494 1.606 1.646 1.630 2.410   
69 VAQPUZ 2.098 1.505 1.625 1.641 1.625 2.400   
70 VOQFOW-Mol1 2.085 1.509 1.652 1.637 1.635 2.401   
71 VOQFOW-Mol2 2.090 1.509 1.627 1.636 1.664 2.401   
72 VOQFOW-Mol3 2.085 1.510 1.643 1.636 1.633 2.401   
73 VOQFOW-Mol4 2.081 1.517 1.644 1.626 1.632 2.402   
74 VUVGAV 2.236 1.501 1.619 1.695 1.616 2.582 2.116 
75 VUVGEZ 2.194 1.495 1.690 1.616 1.611 2.586 2.115 
76 YALVIQ 2.268 1.490 1.627 1.634 1.632     
77 YERGEI 2.242 1.493 1.617 1.618 1.690 2.570 2.105 
78 YERGIM-Mol1 2.203 1.517 1.617 1.688 1.607 2.577 2.113 
79 YERGIM-Mol2 2.212 1.519 1.679 1.615 1.610 2.584 2.101 
80 YERGOS 2.223 1.505 1.688 1.625 1.627 2.566 2.111 
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81 YERGUY 2.222 1.496 1.633 1.692 1.625 2.575 2.111 
82 ZIJNEL-Mol1 2.213 1.500 1.631 1.625 1.620    
83 ZIJNEL-Mol2 2.206 1.491 1.636 1.640 1.624    

 CSD Average 2.208 1.497 1.635 1.637 1.636 2.546 2.128 
 Standard deviation 0.054 0.018 0.027 0.029 0.029 0.072 0.037 
 Bond length Sn-O O-P P-N1 P-N2 P-N3 Sn-Cl Sn-C 
 Structure-I 2.222 1.510 1.630 1.635 1.621 2.597 2.109 
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Supplementary Table S2. Cambridge Structural Database (CSD) study of bond angles for the compounds containing "Sn(O)=P(N)3" skeleton 

completed with the structure (I). In the table, if the structures contain more than one molecule in the asymmetric unit, or more than one 

"Sn(O)=P(N)3" segment in the compound they are marked as Mol1, Mol2, etc. The averages of bond angles with standard deviations are given in 

end of the table.  

No. CSD-Reference 
Code N2-P1-N1 N3-P1-N1 N3-P1-N2 N3-P1-O1 N2-P1-O1 N1-P1-O1 P1-O1-Sn O1-Sn-

Cl1 O1-Sn-C1 Cl1-Sn-
C1 

1 BAXYOO 113.78 105.85 104.27 118.03 106.84 108.33 151.17   87.69   
2 BDMSAP 115.20 104.21 103.99 119.73 107.34 106.80 152.58   90.59   
3 BEKVUL 115.65 104.47 104.21 119.11 107.71 106.16 149.08       
4 BRAPSN 117.24 107.18 100.90 122.49 105.38 104.51 147.94       
5 CATHAI 114.51 107.22 103.78 116.55 108.63 106.45 143.16 90.85 90.21 89.39 
6 CATHEM 114.89 106.37 100.99 117.87 110.01 106.87 146.73 88.96 91.70 89.25 
7 CATHIQ 115.28 106.38 104.03 116.79 108.83 105.80 146.26 88.22 87.81 89.48 
8 CDMSAP 114.12 104.85 102.74 119.96 108.07 107.39 152.94 89.28 87.56 85.70 
9 CDMSAP01 114.99 104.05 103.67 119.54 108.94 106.99 152.74 90.76 91.65 90.59 

10 CEFYAQ-Mol1 116.29 103.58 103.39 119.52 108.28 106.29 150.95 90.99 87.95 89.96 
11 CEFYAQ-Mol2 116.62 103.65 103.48 119.45 108.14 106.07 149.24       
12 CITHAO 111.94 108.06 106.98 112.61 110.52 106.77 156.29   90.26   
13 CITHES-Mol1 109.15 109.47 105.43 114.44 110.44 107.81 160.28       
14 CITHES-Mol2 118.63 109.02 89.60 114.29 113.36 108.63 154.11       
15 CLAPSN 114.04 108.25 105.53 119.72 105.76 103.82 152.37 87.80     
16 DAPJIN-Mol1 115.97 103.37 102.77 118.73 110.04 106.26 156.16       
17 DAPJIN-Mol2 114.02 107.48 100.54 118.89 118.89 107.68 160.79       
18 DAPNOX-Mol1 113.56 106.99 103.22 117.60 109.10 106.60 157.91 89.99 94.13 94.98 
19 DAPNOX-Mol2 113.82 105.77 103.73 118.39 109.35 106.05 152.71 88.36 90.79 89.27 
20 DUCJAM 115.43 104.97 103.17 118.55 107.69 107.40 162.80   87.60   
21 EMUBAR 113.61 107.88 106.55 115.92 108.02 105.05 144.19 90.62 91.74 92.03 
22 EMUBEV 111.62 107.21 104.15 116.80 109.98 107.00 155.14 87.35 87.58 93.08 
23 FACLEB 120.84 104.97 96.65 117.79 108.66 108.12 158.87 91.63 87.05 103.19 
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24 FEWGUJ-Mol1 113.15 104.88 103.98 119.50 107.78 107.72 158.20       
25 FEWGUJ-Mol2 114.65 103.91 103.48 119.08 107.20 108.79 152.49       
26 FILCIM 114.26 106.89 101.09 122.12 106.61 106.12 151.45   88.16   
27 FILCIM01 116.08 107.08 104.39 115.56 107.53 106.54 158.89   87.66   
28 FOGFEM-Mol1 111.15 108.15 108.12 111.65  110.52 107.28 158.89   89.29   
29 FOGFEM-Mol2 115.89 104.40 104.11 119.82 106.69 106.49 144.47   90.14   
30 HEVQIJ 109.83 108.40 104.27 115.69 110.51 107.95 146.46       
31 ILAHUZ 113.54 105.48 103.53 119.59 110.21 104.73 153.83 91.91 88.95 89.45 
32 ILAJAH 113.71 105.38 103.46 119.94 109.90 104.73 153.20 92.01 89.01 89.38 
33 ILAJEL-Mol1 113.62 105.32 104.36 117.33 110.52 105.85 145.47 85.23 91.70 92.87 
34 ILAJEL-Mol2 114.69 106.24 103.47 118.24 108.30 106.20 150.10 98.37 91.56 85.07 
35 ILAJIP-Mol1 112.92 106.89 105.47 116.27 108.70 106.73 148.85 89.49 84.43 93.21 
36 ILAJIP-Mol2 113.42 105.91 104.92 118.26 108.87 105.66 143.23 90.31 89.35 93.87 
37 ILAJOV 112.68 107.98 104.67 116.55 108.55 106.50 146.89 88.33 89.77 90.07 
38 IZOVEA 114.03 106.40 102.96 119.01 109.14 105.62 153.54 89.77 88.20 89.02 
39 IZOVIE 115.39 104.93 103.47 117.80 108.78 106.83 159.53 89.06 88.02 90.64 
40 IZOWOL 114.68 106.82 106.16 116.45 108.74 104.84 152.10       
41 IZOWUR 114.82 103.50 105.28 117.06 108.57 107.87 141.57 90.62 92.98 90.32 
42 KOBTOM-Mol1 117.49 104.06 102.49 118.81 107.28 107.28 155.57 90.83 87.68 88.74 
43 KOBTOM-Mol2 111.34 108.17 99.73 117.57 114.24 105.74 143.24 89.77 91.34 91.90 
44 KOBTOM-Mol3 110.68 110.23 99.28 116.33 114.46 105.87 143.54 90.78 89.36 92.76 
45 KOBTOM-Mol4 117.76 104.38 101.70 118.99 108.13 106.48 144.29 91.57 88.07 88.84 
46 KOBTOM-Mol5 117.76 104.39 102.39 118.57 107.32 107.00 146.23 89.39 90.95 88.97 
47 KOBTOM-Mol6 111.81 107.06 106.29 118.77 108.88 104.09 136.37 87.82 94.24 88.96 
48 KOBTUS 112.75 105.59 102.46 117.61 110.56 107.86 154.50 88.03 90.33 112.82 
49 KOBVAA 114.50 107.54 104.51 117.77 108.20 104.58 153.92 89.90 90.81 89.39 
50 LEHWIF 114.71 106.72 104.31 117.63 109.45 104.25 145.42 91.91 87.52 90.25 
51 LIYBIG 113.06 104.97 103.15 119.27 110.71 105.67 150.07 87.40 87.42 93.58 
52 NOZQAU 112.13 105.43 98.29 123.05 111.86 102.99 166.62       
53 OBEVOJ 108.79 108.46 107.58 109.74 112.01 110.17 162.78 87.67 88.94 105.42 
54 OQULUI-Mol1 118.18 104.17 102.32 117.88 107.63 107.19 144.09 88.81 88.60 90.83 
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55 OQULUI-Mol2 114.99 104.94 103.01 117.81 109.61 106.76 142.63 90.08 88.00 90.44 
56 PAGVIE 113.74 105.39 103.54 119.77 109.49 105.08 149.28 89.24 91.12 89.62 
57 PAGVOK 112.07 104.84 104.29 119.38 113.35 102.67 156.27 86.93 84.30 102.86 
58 PAGVUQ-Mol1 113.56 105.76 103.23 119.12 110.16 105.08 143.77 92.47 88.37 90.16 
59 PAGVUQ-Mol2 112.14 105.27 104.04 119.57 110.66 105.09 152.93       
60 PORMEP 108.92 108.76 105.06 115.24 109.52 109.13 176.54   90.64   
61 PORMIT 114.12 104.10 104.58 118.45 107.94 107.90 157.12   90.20   
62 PORMOZ 109.79 105.29 103.54 116.19 111.15 110.46 170.18   89.15   
63 SEYFOR 110.58 108.37 105.16 112.18 110.93 109.48 164.46   84.84   
64 TBMSNP 114.20 105.27 103.27 119.42 108.87 106.12 153.61       
65 TCMSNP 113.56 105.27 103.33 119.89 109.28 105.74 153.32 90.45     
66 TMPASN 113.11 106.82 106.21 111.60 110.86 108.19 170.91   90.41   
67 VAQPOT-Mol1 112.88 111.64 97.83 116.90 110.97 106.90 155.42 90.71     
68 VAQPOT-Mol2 112.00 111.48 97.53 117.12 110.22 108.22 153.26 90.06     
69 VAQPUZ 113.34 109.52 95.59 119.18 113.37 105.90 140.95 91.69     
70 VOQFOW-Mol1 116.08 108.26 95.17 119.33 114.59 103.86 146.58 90.86     
71 VOQFOW-Mol2 116.75 108.72 95.29 120.02 112.65 104.01 144.64 92.15     
72 VOQFOW-Mol3 112.22 111.39 95.82 117.53 114.06 105.83 145.03 93.43     
73 VOQFOW-Mol4 111.86 111.88 95.99 117.75 116.03 103.63 145.71 90.71     
74 VUVGAV 111.30 107.12 103.68 119.46 110.58 104.45 141.19 87.62 93.09 90.38 
75 VUVGEZ 113.64 107.05 104.73 118.39 108.05 105.21 151.70 89.14 87.92 90.80 
76 YALVIQ 113.75 105.46 103.67 118.02 108.12 108.02 158.74       
77 YERGEI 110.91 108.70 103.62 116.70 110.89 105.72 142.66 88.22 92.02 90.29 
78 YERGIM-Mol1 114.40 107.57 105.86 116.38 107.34 105.60 139.85 91.24 88.31 89.60 
79 YERGIM-Mol2 114.65 107.73 105.87 116.00 107.40 105.46 140.20 90.88 88.12 89.84 
80 YERGOS 115.04 106.41 104.53 117.53 109.47 104.13 144.40 88.16 87.21 89.50 
81 YERGUY 114.51 107.12 104.91 117.76 108.00 104.84 153.34 89.89 89.41 89.33 
82 ZIJNEL-Mol1 110.09 109.88 105.40 113.86 110.02 107.56 152.07       
83 ZIJNEL-Mol2 114.56 105.27 104.13 118.13 108.23 106.84 162.62       

 Average 113.85 106.58 102.94 117.75 109.63 106.34 151.68 89.96 89.31 91.79 
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 Standard 
deviation 2.26 2.01 3.18 2.29 2.32 1.56 7.65 2.02 2.14 5.14 

 Bond angle N2-P1-N1 N3-P1-N1 N3-P1-N2 N3-P1-O1 N2-P1-O1 N1-P1-O1 P1-O1-Sn
O1-Sn-

Cl1 O1-Sn-C1
Cl1-Sn-

C1 
 Structure I 116.77 106.29 100.66 118.97 108.65 106.04 143.18 89.17 92.61 89.41 
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Supplementary Table S3. Cambridge Structural Database (CSD) study of torsion angles and conformations (Conf.) for the compounds containing 

"Sn(O)=P(N)3" skeleton completed with the structure (I). In the table, if the structures contain more than one molecule in the asymmetric unit, or 

more than one"Sn(O)=P(N)3" segment in the compound, they are marked as Mol1, Mol2, etc. 

No. CSD reference 
code 

N2-P-
O-Sn Conf. N1-P-

O-Sn Conf. N3-P-O-
Sn Conf. P-O-Sn-Cl Conf. P-O-Sn-

C Conf. 

Group 1: +acsp–ac 
1 ILAJEL-Mol2 114.27 +ac –9.45 –sp –124.97 –ac –142.24 –ac 132.51 +ac 
2 BRAPSN 118.60 +ac –3.20 –sp –117.26 –ac       

3 CATHEM 100.72 +ac –
18.92 –sp –144.26 –ac 49.56 +sc –41.16 –sc 

4 CATHIQ 108.46 +ac –
16.00 –sp –131.14 –ac 50.21 +sc 139.76 +ac 

5 CDMSAP 110.63 +ac –8.73 –sp –125.83 –ac –135.83 –ac –50.10 –sc 

6 CITHES-Mol1 104.38 +ac –
14.40 –sp –136.45 –ac    –100.02 –ac 

7 CITHES-Mol2 125.72 +ac –
14.40 –sp –112.31 –ac    158.71 +ap 

8 DAPJIN-Mol1 92.10 +ac –
26.63 –sp –141.57 –ac    127.18 +ac 

9 FEWGUJ-Mol1 93.41 +ac –
26.02 –sp –144.19 –ac    –145.80 –ac 

10 FEWGUJ-Mol2 92.58 +ac –
25.49 –sp –142.92 –ac       

11 FILCIM01 92.54 +ac –
26.26 –sp –142.37 –ac       

12 ILAJIP-Mol1 91.79 +ac –
25.53 –sp –147.60 –ac –56.24 –sc 109.27 +ac 

13 IZOWOL 106.97 +ac –
10.82 –sp –133.22 –ac –17.65 –sp –108.33 –ac 

14 KOBTOM-Mol3 123.05 +ac –4.05 –sp –121.51 –ac –25.99 –sp –115.13 –ac 
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15 KOBTOM-Mol4 99.43 +ac –
21.42 –sp –144.21 –ac –135.85 –ac 130.42 +ac 

16 LEHWIF 97.16 +ac –
26.01 –sp –140.90 –ac –123.77 –ac 146.04 +ac 

17 NOZQAU 124.96 +ac –
13.23 –sp –122.30 –ac       

18 PAGVUQ-Mol1 109.17 +ac –5.76 –sp –128.44 –ac –22.64 –sp –112.73 –ac 

19 PORMEP 105.28 +ac –
13.87 –sp –131.75 –ac    85.77 +sc 

20 PORMIT 122.7 +ac –8.60 –sp –123.80 –ac    –57.74 –sc 
21 TBMSNP 144.81 +ac –3.72 –sp –121.84 –ac       

22 YERGUY 94.17 +ac –
21.96 –sp –144.45 –ac 6.57 +sp –82.75 –sc 

23 ZIJNEL-Mol1 106.50 +ac –
11.56 –sp –133.83 –ac       

24 IZOWUR 102.98 +ac –
22.04 –sp –140.43 –ac –127.63 –ac –37.27 –sc 

25 YALVIQ 91.31 +ac –
25.81 +sp –145.19 –ac   

26 SEYFOR 132.81 +ac 16.48 +sp –104.88 –ac –148.54 –ac –135.45 –ac 
27 ILAJEL-Mol1 134.17 +ac 17.04 +sp –106.40 –ac 137.23 +ac –130.03 –ac 
28 KOBTOM-Mol1 146.86 +ac 24.09 +sp –98.14 –ac 134.04 +ac –133.21 –ac 
29 KOBVAA 141.71 +ac 19.26 +sp –96.18 –ac 174.52 +ap –96.09 –ac 
30 OQULUI-Mol2 129.40 +ac 1.29 +sp –115.69 –ac –34.95 –sc –34.95 –sc 
31 BAXYOO 124.38 +ac 6.30 +sp –137.68 –ac –91.87 –ac –79.86 –sc 
32 KOBTOM-Mol6 124.43 +ac 7.04 +sp –120.40 –ac 24.09 +sp –64.42 –sc 
33 ILAHUZ 127.21 +ac 4.74 +sp –113.07 –ac –161.98 –ap 108.58 +ac 
34 ILAJAH 126.08 +ac 3.58 +sp –114.31 –ac –161.70 –ap 108.93 +ac 
35 EMUBAR 135.73 +ac 14.16 +sp –103.13 –ac –154.27 –ap 113.62 +ac 
36 BEKVUL 139.12 +ac 21.78 +sp –96.43 –ac 41.69 +sc 144.25 +ac 
37 DUCJAM 118.53 +ac 2.27 +sp –116.55 –ac    92.58 +ac 
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38 KOBTOM-Mol2 124.43 +ac 7.04 +sp –120.40 –ac –64.42 –sc –177.32 –ap 
39 FACLEB 116.53 +ac 8.46 +sp –110.63 –ac –49.84 –sc –152.96 –ap 
40 CDMSAP01 127.53 +ac 9.86 +sp –108.18 –ac –45.18 –sc 45.42 +sc 
41 KOBTUS 120.92 +ac 1.76 +sp –115.38 –ac –43.93 –sc 68.89 +sc 
42 PAGVUQ-Mol2 120.46 +ac 4.27 +sp –117.01 –ac –19.54 –sp 70.33 +sc 
43 EMUBEV 132.66 +ac 11.26 +sp –104.90 –ac –7.53 –sp 85.57 +sc 
44 KOBTOM-Mol5 146.94 +ac 24.13 +sp –98.05 –ac 134.04 +ac 43.52 +sc 
45 VAQPOT-Mol2 131.15 +ac 20.15 +sp –105.52 –ac –53.27 –sc    
46 VAQPOT-Mol1 127.27 +ac 17.05 +sp –109.94 –ac –49.23 –sc    
47 VOQFOW-Mol2 133.35 +ac 7.13 +sp –103.84 –ac 12.11 +sp    
48 VAQPUZ 137.07 +ac 13.23 +sp –98.05 –ac 34.97 +sc    
49 CLAPSN 139.24 +ac 16.84 +sp –100.41 –ac 131.56 +ac    
50 FOGFEM-Mol2 136.19 +ac 18.09 +sp –99.47 –ac       
51 FOGFEM-Mol1 147.49 +ac 25.57 +sp –94.81 –ac   
52 PAGVOK 133.18 +ac 12.08 +sp –102.55 –ac 6.81 +sp 110.20 +ac 

Group 2: ap+sc–sc 

53 CATHAI 
–

171.53 –ap 71.76 +sc –47.75 –sc 47.17 +sc –42.22 –sc 

54 CEFYAQ-Mol1 156.42 +ap 39.82 +sc –77.95 –sc 36.49 +sc –53.71 –sc 
55 CITHAO 161.19 +ap 42.74 +sc –76.84 –sc –6.76 –sp –22.60 –sp 
56 DAPNOX-Mol1 151.90 +ap 31.89 +sc –85.11 –sc –51.54 –sc 43.45 +sc 
57 ILAJIP-Mol2 166.40 +ap 44.29 +sc –72.76 –sc –100.28 –ac 48.44 +sc 
58 ILAJOV 153.47 +ap 31.90 +sc –84.41 –sc 15.99 +sp –75.37 –sc 
59 LIYBIG 158.03 +ap 36.28 +sc –80.06 –sc –18.07 –sp –112.03 –ac 
60 OBEVOJ 173.11 +ap 53.26 +sc –66.07 –sc 174.17 +ap –80.31 –sc 
61 PAGVIE 154.06 +ap 31.54 +sc –84.15 –sc –19.91 –sp 51.53 +sc 
62 VOQFOW-Mol1 160.76 +ap 37.67 +sc –75.15 –sc       

63 VOQFOW-Mol3 
–

177.36 –ap 54.98 +sc –56.77 –sc 13.90 +sp    

64 VOQFOW-Mol4 
–

176.47 –ap 56.16 +sc –54.72 –sc       
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65 YERGIM-Mol1 
–

176.92 –ap 62.58 +sc –54.47 –sc –115.33 –ac 154.83 +ap 

66 YERGIM-Mol2 
–

177.78 –ap 61.69 +sc –55.09 –sc –113.60 –ac 156.83 +ap 

67 ZIJNEL-Mol2 
–

159.98 –ap 76.13 +sc –41.74 –sc         

Group 3: +sc–scap 

68 YERGEI 84.31 +sc –
30.23 –sc –150.51 –ap 54.17 +sc –36.05 –sc 

69 CEFYAQ-Mol2 74.15 +sc –
43.89 –sc 160.01 +ap 55.51 +sc –34.27 –sc 

70 DAPNOX-Mol2 85.48 +sc –
32.86 –sc 151.36 +ap 49.46 +sc    

71 IZOVEA 84.67 +sc –
32.98 –sc –152.33 –ap 46.34 +sc 135.37 +ac 

72 OQULUI-Mol1 84.92 +sc –
40.23 –sc –157.82 –ap –146.47 –ac 122.65 ac 

73 PORMOZ 83.01 +sc –
37.35 –sc –159.47 –ap    –83.79 –sc 

74 TMPASN 79.30 +sc –
39.64 –sc –164.20 –ap    –107.42 –ac 

75 VUVGAV 80.15 +sc –
35.05 –sc –154.88 –ap 59.90 +sc –30.36 –sc 

76 VUVGEZ 80.24 +sc –
36.28 –sc –157.98 –ap 28.93 +sp 119.76 +ac 

Group 4: Different minor combinations 

77 BDMSAP –30.50 –sc –
138.5 –ac 116.70 +ac 80.00 +sc    

78 FILCIM 89.38 +sc –
25.37 –sp –148.41 –ac 131.03 +ac    
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79 DAPJIN-Mol2 97.84 +ac –
25.16 –sp 150.55 +ap       

80 HEVQIJ 177.77 +ap –0.39 –sp –122.11 –ac       
81 IZOVIE 148.68 +ac 31.06 +sc –86.16 –sc 152.91 +ap –103.53 –ac 
82 TCMSNP 149.67 +ac 31.13 +sc –87.75 –sc 121.45 +ac    
83 YERGOS 169.60 +ap 25.55 +sp –97.95 –ac –58.64 –sc –148.22 –ac 

 Torsion Angle N2-P-
O-Sn 

Conf. N1-P-
O-Sn 

Conf. N3-P-O-
Sn 

Conf. P-O-Sn-Cl Conf. P-O-Sn-
C 

Conf. 

 
Structure I – 

Mol1 143.33 +ac 17.05 +sp –102.47 –ac 131.84 +ac 42.47 +sc 

 
Structure I – 

Mol2 
–

143.33 –ac –
17.05 –sp 102.47 +ac –131.84 –ac –42.47 –sc 
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Supplementary Table S4. Cambridge Structural Database (CSD) study of bond lengths for the [Sn(Cl)4(Me)2]2– anions completed with the anion 

of title compounds (II). In the table, if the structure contains more than one anion in the asymmetric unit, it is marked as Mol1, Mol2, etc. The 

averages of bond lengths with standard deviations are given in end of the table.  

No. CSD reference code Sn-Cl1 Sn-Cl2 Sn-Cl3 Sn-Cl4 Sn-C1 Sn-C2
1 BEGPUZ-Mol1 2.632 2.632 2.615 2.615 2.088 2.088 
2 BEGPUZ-Mol2 2.644 2.644 2.632 2.632 2.094 2.094 
3 BEGPUZ-Mol3 2.587 2.652 2.609 2.676 2.108 2.099 
4 CEZEFS 2.605 2.605 2.619 2.619 2.119 2.119 
5 DERTUP10 2.680 2.649 2.683 2.631 2.045 2.205 
6 EMIWUU 2.610 2.610 2.630 2.630 2.103 2.103 
7 ERIPIF01 2.629 2.629 2.618 2.618 2.114 2.114 
8 ERIPIF 2.644 2.644 2.630 2.630 2.116 2.116 
9 GEKDEF 2.628 2.628 2.627 2.627 2.115 2.115 

10 HAXQIH 2.604 2.604 2.613 2.613 2.113 2.113 
11 OJOROU 2.639 2.640 2.642 2.643 2.060 2.059 
12 POTYAY 2.609 2.609 2.622 2.622 2.108 2.108 
13 PYMCSN 2.626 2.626 2.602 2.602 2.110 2.110 
14 ZEXJOB 2.649 2.649 2.620 2.620 2.109 2.108 
15 ZIKHUW 2.618 2.618 2.611 2.611 2.120 2.120 

 Average 2.627 2.629 2.625 2.626 2.101 2.111 
 Standard deviation 0.023 0.017 0.019 0.017 0.022 0.030 
 Bond length Sn-Cl1 Sn-Cl2 Sn-Cl3 Sn-Cl4 Sn-C1 Sn-C2
 Structure II (anion) 2.5799 2.6028 2.6136 2.6288 2.104 2.111
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Supplementary Table S5. Cambridge Structural Database (CSD) study of bond angles for the salts containing [Sn(Cl)4(Me)2]2– anion completed 

with the anion of title compounds (II). In the table, if the structure contains more than one anion in the asymmetric unit, it is marked as Mol1, 

Mol2, etc. The averages of bond angles with standard deviations are given in end of the table.  

No. CSD reference 
code 

Cl1-
Sn-Cl3 

Cl1-
Sn-Cl4 

Cl2-
Sn-Cl3

Cl2-
Sn-Cl4

Cl1-Sn-
Cl2 

Cl3-Sn-
Cl4 

C1-Sn-
Cl1 

C1-Sn-
Cl2 

C1-Sn-
Cl3 

C1-Sn-
Cl4 

C2-Sn-
Cl1 

C2-Sn-
Cl2 

C2-Sn-
Cl4 

C2-Sn-
Cl3 

C1-Sn-
C2 

1 BEGPUZ-Mol1 87.93 92.07 92.07 87.93 180.00 180.00 88.91 91.09 90.66 89.34 91.09 88.91 89.34 90.66 180.00 
2 BEGPUZ-Mol2 92.51 87.49 87.49 92.51 180.00 180.00 90.92 89.08 88.51 91.49 89.08 90.92 91.49 88.51 180.00 
3 BEGPUZ-Mol3 89.56 91.38 86.15 93.03 173.59 178.27 92.81 92.05 91.31 87.20 88.80 86.72 93.49 87.98 174.95 
4 CEZEFS 88.54 91.46 91.46 88.54 180.00 180.00 90.42 89.58 89.73 90.27 89.58 90.42 90.27 89.73 180.00 
5 DERTUP10 86.85 90.23 93.03 89.87 178.96 177.99 89.44 91.35 90.77 90.26 90.72 88.39 91.23 87.74 177.98 
6 EMIWUU 90.28 89.73 89.71 90.28 179.97 180.00 88.86 91.12 90.70 89.28 91.15 88.87 89.32 90.70 179.98 
7 ERIPIF01 89.81 90.19 90.19 89.81 180.00 180.00 90.61 89.39 89.03 90.97 89.39 90.61 90.97 90.97 180.00 
8 ERIPIF 89.90 90.10 90.10 89.90 180.00 180.00 90.42 89.58 90.42 89.58 89.58 90.42 89.58 90.42 180.00 
9 GEKDEF 89.93 90.07 90.07 89.93 180.00 180.00 89.92 90.18 91.00 89.00 90.18 89.12 89.00 91.00 180.00 

10 HAXQIH 92.41 87.59 87.59 92.41 180.00 180.00 87.47 92.53 89.03 90.97 92.53 87.47 89.03 90.97 180.00 
11 OJOROU 89.14 90.87 90.88 89.11 179.96 179.97 89.42 90.61 89.63 90.40 90.60 89.37 90.34 89.63 179.97 
12 POTYAY 90.89 89.11 89.11 90.89 180.00 180.00 88.02 91.98 92.54 87.46 91.98 88.02 87.46 92.54 180.00 
13 PYMCSN 90.38 89.62 89.62 90.38 180.00 180.00 90.30 89.70 89.02 90.98 89.70 90.30 90.98 89.02 180.00 
14 ZEXJOB 90.65 89.35 89.35 90.65 180.00 180.00 89.82 91.20 89.82 90.18 91.20 88.82 90.18 89.82 180.00 
15 ZIKHUW 87.46 92.54 92.54 87.46 180.00 180.00 91.61 88.97 91.03 91.61 88.39 88.97 91.03 91.61 180.00 

 Average 89.75 90.12 89.96 90.18 179.50 179.75 89.93 90.56 90.21 89.93 90.26 89.16 90.25 90.09 179.53 

 Standard 
deviation 1.61 1.44 1.91 1.60 1.66 0.66 1.35 1.15 1.09 1.32 1.19 1.22 1.41 1.35 1.37 

 Bond angle Cl1-
Sn-Cl3 

Cl1-
Sn-Cl4 

Cl2-
Sn-Cl3

Cl2-
Sn-Cl4

Cl1-Sn-
Cl2 

Cl3-Sn-
Cl4 

C1-Sn-
Cl1 

C1-Sn-
Cl2 

C1-Sn-
Cl3 

C1-Sn-
Cl4 

C2-Sn-
Cl1 

C2-Sn-
Cl2 

C2-Sn-
Cl4 

C2-Sn-
Cl3 

C1-Sn-
C2 

 Title compound 
II (anion) 91.82 88.17 88.05 92.01 177.27 179.09 92.19 90.53 90.56 88.53 89.53 87.75 89.84 91.07 177.59 
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Supplementary Table S6. Cambridge Structural Database (CSD) study of bond lengths for the [CH3CH2CH2NH2CH2CH2CH3]+ cation 

completed with the cation-a and cation-b of title salt (II). In the table, if the structures contain more than one cation in the asymmetric unit, they 

are marked as Mol1, Mol2, etc. The averages of bond lengths with standard deviations are given at end of the table. The molecules marked with 

“*” are excluded for average calculations.  

No. CSD reference code C3-C4 C4-C5 C5-N1 N1-C6 C6-C7 C7-C8 
1 BEFBIX 1.597 1.536 1.493 1.511 1.581 1.588 
2 BEJLAG 1.533 1.518 1.492 1.507 1.514 1.511 
3 BEMCEC 1.475 1.397 1.484 1.474 1.391 1.509 
4 CINPUL-Mol1 1.522 1.233 1.341 1.341 1.233 1.522 
5 CINPUL-Mol2* 1.707 1.323 1.547 1.631 1.500 1.567 
6 COHGIR-Mol1 1.486 1.487 1.487 1.525 1.452 1.557 
7 COHGIR-Mol2 1.513 1.451 1.511 1.463 1.492 1.501 
8 COHGIR-Mol3 1.536 1.521 1.492 1.496 1.499 1.533 
9 COHGIR-Mol4 1.504 1.526 1.511 1.494 1.519 1.512 

10 DIXMEE-Mol1 1.497 1.471 1.492 1.482 1.453 1.450 
11 DIXMEE-Mol2 1.440 1.481 1.471 1.491 1.464 1.466 
12 ERIKEX02* 1.343 1.669 1.325 1.454 1.518 1.507 
13 EYALOH-Mol1 1.513 1.509 1.484 1.472 1.492 1.476 
14 EYALOH-Mol2 1.528 1.521 1.481 1.491 1.518 1.528 
15 EYALOH-Mol3 1.535 1.501 1.483 1.490 1.514 1.514 
16 EYALOH-Mol4 1.517 1.510 1.476 1.492 1.505 1.522 
17 EYALOH-Mol5 1.544 1.503 1.496 1.485 1.506 1.532 
18 FAQLAM-Mol1 1.428 1.533 1.474 1.518 1.505 1.483 
19 FAQLAM-Mol2 1.490 1.491 1.485 1.495 1.518 1.523 
20 FAQLAM-Mol3 1.567 1.552 1.518 1.524 1.487 1.582 
21 GIGPAN 1.516 1.478 1.483 1.461 1.473 1.487 
22 GIGPAN01 1.499 1.493 1.477 1.491 1.465 1.512 
23 GUJYIU 1.490 1.458 1.415 1.439 1.474 1.426 
24 HAPQEX01-Mol1 1.466 1.518 1.463 1.466 1.538 1.471 
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25 HAPQEX01-Mol2 1.525 1.508 1.473 1.483 1.466 1.268 
26 HAPQEX02-Mol1 1.525 1.519 1.492 1.493 1.517 1.518 
27 HAPQEX02-Mol2 1.534 1.521 1.488 1.500 1.521 1.520 
28 HAPQEX-Mol1 1.425 1.469 1.420 1.443 1.464 1.530 
29 HAPQEX-Mol2 1.440 1.492 1.374 1.363 1.407 1.431 
30 HIGZUU 1.437 1.404 1.333 1.337 1.404 1.437 
31 HIHBAD 1.305 1.367 1.349 1.403 1.290 1.470 
32 HIHBEH 1.476 1.461 1.405 1.443 1.432 1.465 
33 HULGOM 1.478 1.511 1.486 1.458 1.524 1.268 
34 HULHAZ 1.488 1.513 1.478 1.481 1.518 1.521 
35 IYUXAD 1.555 1.489 1.438 1.477 1.427 1.483 
36 IYUXEH 1.510 1.465 1.468 1.453 1.488 1.460 
37 JELDUA-Mol1 1.532 1.510 1.497 1.496 1.509 1.521 
38 JELDUA-Mol2 1.514 1.505 1.487 1.512 1.500 1.520 
39 JELFIQ-Mol1 1.532 1.486 1.507 1.496 1.521 1.512 
40 JELFIQ-Mol2 1.489 1.518 1.503 1.492 1.517 1.525 
41 JIWQUB-Mol1 1.430 1.413 1.507 1.527 1.416 1.473 
42 JIWQUB-Mol2 1.450 1.425 1.509 1.529 1.408 1.459 
43 JIWQUB-Mol3 1.479 1.393 1.522 1.510 1.414 1.468 
44 JOWGAF-Mol1 1.518 1.518 1.491 1.494 1.514 1.517 
45 JOWGAF-Mol2 1.517 1.512 1.492 1.494 1.515 1.521 
46 JOWGAF-Mol3 1.517 1.512 1.492 1.494 1.515 1.521 
47 JOWGAF-Mol4 1.515 1.512 1.486 1.498 1.508 1.523 
48 KEYCEZ 1.550 1.452 1.480 1.436 1.511 1.540 
49 KOFVOQ 1.561 1.368 1.459 1.477 1.483 1.487 
50 KOMFOJ-Mol1 1.588 1.466 1.479 1.566 1.513 1.521 
51 KOMFOJ-Mol2 1.522 1.498 1.513 1.490 1.526 1.531 
52 KOMFOJ-Mol3 1.504 1.468 1.529 1.493 1.466 1.591 
53 KOMFUP-Mol1 1.606 1.453 1.532 1.528 1.452 1.594 
54 KOMFUP-Mol2 1.608 1.454 1.538 1.534 1.454 1.606 
55 KOMFUP-Mol3* 1.602 1.464 1.550 1.524 1.451 1.614 
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56 KOMGAW-Mol1 1.535 1.519 1.499 1.512 1.525 1.520 
57 KOMGAW-Mol2 1.502 1.486 1.522 1.508 1.477 1.571 
58 KOMGAW-Mol3 1.588 1.495 1.486 1.551 1.489 1.516 
59 LOTLIR01 1.525 1.513 1.490 1.511 1.506 1.525 
60 LOTLUD 1.526 1.475 1.478 1.478 1.475 1.526 
61 LOTLUD01 1.516 1.509 1.488 1.489 1.503 1.515 
62 LOTLUD02 1.510 1.529 1.493 1.507 1.508 1.529 
63 LUYJUM 1.527 1.518 1.495 1.492 1.508 1.536 
64 MINBIW 1.505 1.374 1.462 1.355 1.470 1.382 
65 MINBOC* 1.387 1.251 1.314 1.376 1.309 1.363 
66 MINBUI 1.482 1.446 1.433 1.436 1.454 1.450 
67 NEPBER-Mol1 1.535 1.500 1.490 1.504 1.534 1.528 
68 NEPBER-Mol2 1.529 1.503 1.502 1.489 1.508 1.520 
69 NISXES-Mol1* 1.288 1.426 1.476 1.459 1.732 1.044 
70 NISXES-Mol2* 0.832 1.571 1.503 1.427 1.348 1.380 
71 NISYAP 1.586 1.480 1.508 1.481 1.491 1.556 
72 NUQWEB-Mol1 1.491 1.492 1.494 1.488 1.492 1.530 
73 NUQWEB-Mol2* 1.640 1.398 1.533 1.506 1.409 1.472 
74 NUQWEB-Mol3 1.507 1.514 1.473 1.507 1.507 1.440 
75 NUQWEB-Mol4 1.471 1.410 1.506 1.533 1.398 1.640 
76 OHOGAV 1.485 1.456 1.414 1.454 1.480 1.530 
77 OHOGID-Mol1 1.429 1.322 1.335 1.526 1.413 1.397 
78 OHOGID-Mol2 1.551 1.303 1.390 1.478 1.437 1.579 
79 OJOWOB-Mol1* 1.402 1.503 1.494 1.483 1.716 1.188 
80 OJOWOB-Mol2 1.522 1.515 1.494 1.488 1.518 1.519 
81 OMUTIB-Mol1 1.407 1.386 1.408 1.423 1.367 1.438 
82 OMUTIB-Mol2 1.496 1.403 1.426 1.427 1.423 1.449 
83 OMUTOH 1.594 1.494 1.494 1.509 1.504 1.544 
84 OMUVOJ 1.394 1.418 1.428 1.466 1.332 1.453 
85 PEDXOO 1.449 1.515 1.441 1.475 1.489 1.462 
86 PEDXUU* 1.350 1.360 1.377 1.387 1.565 1.446 
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87 PEDYAB 1.343 1.509 1.452 1.271 1.466 1.288 
88 QOTFUB 1.468 1.489 1.441 1.468 1.489 1.546 
89 QOTGAI-Mol1 1.530 1.432 1.491 1.382 1.427 1.568 
90 QOTGAI-Mol2* 1.622 1.161 1.306 1.312 1.269 1.574 
91 QOTGAI-Mol3* 1.314 1.568 1.392 1.394 1.009 1.594 
92 QOTGAI-Mol4* 1.399 1.134 1.374 1.367 1.121 1.371 
93 SUWYEQ 1.328 1.282 1.364 1.351 1.317 1.455 
94 SIRHIK 1.552 1.508 1.501 1.516 1.507 1.564 
95 SOGKIJ-Mol1* 1.440 1.456 1.513 1.515 1.432 1.460 
96 SOGKIJ-Mol2* 1.443 1.473 1.458 1.439 1.437 1.442 
97 SOGKIJ-Mol3 1.416 1.450 1.488 1.488 1.444 1.385 
98 SOVTON 1.511 1.497 1.493 1.472 1.514 1.519 
99 SUWWOY* 1.377 1.285 1.356 1.289 1.333 1.323 

100 SUWWUE 1.322 1.397 1.367 1.351 1.291 1.419 
101 SUWXAL-Mol1 1.346 1.536 1.386 1.396 1.318 1.653 
102 SUWXAL-Mol2 1.440 1.435 1.375 1.461 1.485 1.416 
103 SUWXEP-Mol1 1.429 1.313 1.385 1.356 1.442 1.385 
104 SUWXEP-Mol2* 1.371 1.293 1.334 1.336 1.339 1.347 
105 SUWXIT 1.473 1.471 1.454 1.475 1.491 1.500 
106 SUWXOZ 1.491 1.448 1.474 1.477 1.493 1.521 
107 SUWYAM-Mol1 1.438 1.490 1.446 1.490 1.508 1.559 
108 SUWYAM-Mol2 1.462 1.460 1.491 1.467 1.471 1.588 
109 SUWYIU 1.431 1.439 1.383 1.446 1.462 1.500 
110 SUWYOA 1.463 1.468 1.429 1.456 1.427 1.481 
111 SUWYUG 1.494 1.470 1.428 1.444 1.456 1.487 
112 SUWZAN 1.523 1.461 1.473 1.471 1.523 1.485 
113 SUWZER 1.466 1.522 1.414 1.459 1.497 1.530 
114 SUWZIV 1.411 1.500 1.454 1.438 1.525 1.371 
115 TATJAB 1.510 1.482 1.521 1.494 1.458 1.523 
116 TOXQEE 1.502 1.492 1.448 1.506 1.485 1.485 
117 TOXXAH 1.489 1.448 1.439 1.436 1.438 1.478 
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118 TOXXAH01 1.489 1.448 1.439 1.436 1.438 1.478 
119 TOXXEL 1.417 1.462 1.416 1.442 1.402 1.465 
120 TOXXIP-Mol1 1.381 1.326 1.386 1.393 1.321 1.438 
121 TOXXIP-Mol2* 1.360 1.323 1.321 1.345 1.304 1.380 
122 TUSCEP 1.485 1.298 1.359 1.326 1.337 1.354 
123 VEXSIB-Mol1 1.505 1.513 1.503 1.490 1.519 1.511 
124 VEXSIB-Mol2* 1.504 1.137 1.464 1.471 1.485 1.499 
125 VILWOE 1.488 1.451 1.454 1.519 1.533 1.590 
126 VORXUV 1.532 1.499 1.486 1.480 1.502 1.447 
127 WEWLIW-Mol1 1.551 1.390 1.503 1.516 1.409 1.505 
128 WEWLIW-Mol2 1.517 1.490 1.505 1.491 1.514 1.507 
129 WUQHOG-Mol1* 1.246 1.188 1.204 1.209 1.185 1.249 
130 WUQHOG-Mol2* 1.225 1.179 1.196 1.190 1.177 1.228 
131 WUQJAU 1.476 1.432 1.368 1.374 1.351 1.452 
132 YAPSAK* 1.269 1.579 1.451 1.451 1.579 1.269 

 Average 1.493 1.465 1.463 1.469 1.467 1.496 
 Standard deviation 0.056 0.063 0.049 0.052 0.060 0.066 
 Bond length C3-C4 C4-C5 C5-N1 N1-C6 C6-C7 C7-C8 

 Structure (II) 
(cation-a) 1.528 1.506 1.480 1.488 1.505 1.509 

 Bond length C9-C10 C10-C11 C11-N2 N2-C12 C12-C13 C13-
C14 

 Structure (II) 
(cation-b) 1.522 1.509 1.482 1.487 1.508 1.525 
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Supplementary Table S7. Cambridge Structural Database (CSD) study of bond angles for the [CH3CH2CH2NH2CH2CH2CH3]+ cation completed 

with the cation-a and cation-b of title salt (II). In the table, if the structures contain more than one cation in the asymmetric unit, they are marked 

as Mol1, Mol2, etc. The averages of bond angles with standard deviations are given in end of the table. The molecules marked with “*” are 

excluded for average calculations.  

No. CSD reference code C3-C4-C5 C4-C5-N1 C5-N1-C6 N1-C6-C7 C6-C7-C8 
1 BEFBIX 109.22 110.84 109.89 107.66 104.38 
2 BEJLAG 114.17 112.51 111.35 112.04 114.70 
3 BEMCEC 111.13 115.31 105.85 112.56 115.38 
4 CINPUL-Mol1 109.92 123.46 127.07 116.21 109.92 
5 CINPUL-Mol2* 100.80 100.05 107.64 102.49 91.97 
6 COHGIR-Mol1 113.53 114.41 110.26 112.39 108.41 
7 COHGIR-Mol2 114.46 111.81 118.29 115.45 112.49 
8 COHGIR-Mol3 111.65 110.43 112.11 110.50 112.94 
9 COHGIR-Mol4 114.80 111.80 112.62 111.13 110.11 

10 DIXMEE-Mol1 119.10 117.11 113.86 113.33 115.43 
11 DIXMEE-Mol2 117.70 116.48 114.35 115.21 117.13 
12 ERIKEX02* 107.83 123.78 120.74 120.18 120.69 
13 EYALOH-Mol1 111.51 112.50 111.53 114.91 114.68 
14 EYALOH-Mol2 111.15 110.34 113.26 111.26 110.45 
15 EYALOH-Mol3 110.87 111.92 113.94 110.61 111.34 
16 EYALOH-Mol4 110.28 111.61 112.31 112.30 111.67 
17 EYALOH-Mol5 110.86 110.72 113.32 110.88 110.44 
18 FAQLAM-Mol1 113.38 114.07 113.32 114.12 109.44 
19 FAQLAM-Mol2 114.29 111.24 109.16 111.49 112.53 
20 FAQLAM-Mol3 113.83 105.89 106.90 110.71 109.58 
21 GIGPAN 112.14 112.15 114.31 113.13 113.17 
22 GIGPAN01 111.14 111.70 113.43 112.72 114.21 
23 GUJYIU 114.87 119.14 118.50 118.69 106.30 
24 HAPQEX01-Mol1 110.79 111.19 114.14 107.85 111.03 
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25 HAPQEX01-Mol2 111.08 112.54 114.85 116.80 138.43 
26 HAPQEX02-Mol1 114.15 111.97 112.59 111.33 110.63 
27 HAPQEX02-Mol2 110.56 111.76 112.84 112.10 114.17 
28 HAPQEX-Mol1 117.91 129.54 115.89 128.10 108.78 
29 HAPQEX-Mol2 121.58 118.84 129.38 123.41 127.65 
30 HIGZUU 130.53 129.45 130.94 129.53 130.53 
31 HIHBAD 134.94 127.71 130.39 129.20 127.99 
32 HIHBEH 117.05 117.02 118.91 119.27 120.67 
33 HULGOM 115.17 112.29 112.11 112.79 119.33 
34 HULHAZ 113.17 111.06 112.90 112.19 111.77 
35 IYUXAD 109.09 111.56 118.73 118.95 120.18 
36 IYUXEH 114.04 114.34 118.50 117.11 118.94 
37 JELDUA-Mol1 111.86 111.73 114.72 114.93 113.95 
38 JELDUA-Mol2 110.13 111.56 113.32 112.02 110.35 
39 JELFIQ-Mol1 109.63 110.58 113.41 112.43 110.71 
40 JELFIQ-Mol2 110.66 111.49 113.54 110.22 111.49 
41 JIWQUB-Mol1 115.22 115.75 115.30 114.06 111.80 
42 JIWQUB-Mol2 114.06 112.45 119.40 115.17 111.64 
43 JIWQUB-Mol3 111.14 116.08 119.57 116.20 113.64 
44 JOWGAF-Mol1 111.16 110.07 114.49 109.89 111.97 
45 JOWGAF-Mol2 111.61 110.74 113.72 110.62 110.54 
46 JOWGAF-Mol3 109.69 113.20 116.64 109.94 112.05 
47 JOWGAF-Mol4 111.58 110.42 114.80 109.55 112.27 
48 KEYCEZ 114.37 113.49 114.49 111.20 112.09 
49 KOFVOQ 112.03 110.45 113.77 112.30 113.32 
50 KOMFOJ-Mol1 110.50 112.40 114.10 112.45 107.27 
51 KOMFOJ-Mol2 111.03 113.97 115.35 111.75 111.60 
52 KOMFOJ-Mol3 110.81 114.69 113.23 113.56 110.58 
53 KOMFUP-Mol1 107.40 109.79 112.50 110.27 106.19 
54 KOMFUP-Mol2 106.34 116.09 111.33 108.49 105.30 
55 KOMFUP-Mol3* 131.46 130.76 101.88 118.73 97.02 
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56 KOMGAW-Mol1 110.71 114.53 113.84 110.52 110.33 
57 KOMGAW-Mol2 111.23 113.59 113.18 115.67 110.57 
58 KOMGAW-Mol3 109.75 113.85 114.13 112.68 111.05 
59 LOTLIR01 110.27 112.06 113.72 113.72 110.50 
60 LOTLUD 111.05 113.11 114.23 113.11 111.05 
61 LOTLUD01 110.66 112.75 113.48 112.70 110.62 
62 LOTLUD02 109.89 111.59 113.37 111.67 109.75 
63 LUYJUM 112.51 112.61 114.31 111.53 110.36 
64 MINBIW 124.72 123.36 125.59 121.18 119.27 
65 MINBOC* 135.93 143.12 148.72 140.78 132.34 
66 MINBUI 117.17 116.12 123.40 118.92 113.89 
67 NEPBER-Mol1 110.65 110.16 116.12 112.37 109.45 
68 NEPBER-Mol2 111.57 112.69 115.19 112.34 112.23 
69 NISXES-Mol1* 90.72 114.18 118.18 122.42 128.15 
70 NISXES-Mol2* 102.21 105.91 111.29 111.76 120.10 
71 NISYAP 111.12 112.23 113.12 113.43 114.19 
72 NUQWEB-Mol1 109.40 110.94 113.90 111.80 112.25 
73 NUQWEB-Mol2* 116.01 116.91 108.29 111.02 120.81 
74 NUQWEB-Mol3 119.44 117.55 105.21 103.99 101.98 
75 NUQWEB-Mol4 108.63 107.34 114.45 111.31 111.10 
76 OHOGAV 117.21 115.62 120.40 115.36 116.87 
77 OHOGID-Mol1 124.34 128.47 128.07 125.73 122.46 
78 OHOGID-Mol2 117.52 122.01 127.07 116.21 112.38 
79 OJOWOB-Mol1* 121.26 111.22 112.32 109.81 101.68 
80 OJOWOB-Mol2 110.82 111.45 112.93 111.33 114.75 
81 OMUTIB-Mol1 125.88 123.45 127.05 123.58 122.72 
82 OMUTIB-Mol2 117.17 120.27 124.81 120.13 118.87 
83 OMUTOH 108.46 111.39 116.50 111.27 113.15 
84 OMUVOJ 119.39 122.99 125.15 125.11 121.12 
85 PEDXOO 113.21 113.63 116.93 111.72 111.61 
86 PEDXUU* 99.30 127.14 128.98 125.50 120.07 
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87 PEDYAB 110.59 122.98 128.98 124.21 109.27 
88 QOTFUB 114.02 114.98 117.29 114.38 113.71 
89 QOTGAI-Mol1 115.38 121.64 127.72 126.66 128.31 
90 QOTGAI-Mol2* 142.40 141.61 143.90 135.13 141.77 
91 QOTGAI-Mol3* 142.33 133.12 135.12 131.31 141.34 
92 QOTGAI-Mol4* 122.12 133.41 131.98 126.91 136.56 
93 SIRHIK 109.36 109.87 118.43 112.72 110.53 
94 SOGKIJ-Mol1* 99.33 107.15 105.23 103.98 126.46 
95 SOGKIJ-Mol2* 92.68 104.38 114.40 113.00 148.79 
96 SOGKIJ-Mol3 107.51 109.60 109.61 111.59 136.06 
97 SOVTON 110.49 112.48 112.64 113.18 110.85 
98 SUWWOY* 139.19 138.80 143.08 138.70 133.64 
99 SUWWUE 133.62 132.36 133.43 130.08 129.49 

100 SUWXAL-Mol1 128.40 129.13 123.75 114.00 112.12 
101 SUWXAL-Mol2 118.14 118.75 122.67 125.25 125.37 
102 SUWXEP-Mol1 121.71 123.29 131.29 123.29 121.71 
103 SUWXEP-Mol2* 141.39 139.18 141.55 133.63 131.50 
104 SUWXIT 114.10 112.23 118.49 114.53 114.30 
105 SUWXOZ 112.94 113.23 117.84 111.95 113.30 
106 SUWYAM-Mol1 114.26 116.17 116.24 113.96 112.27 
107 SUWYAM-Mol2 116.87 116.65 115.26 111.67 112.29 
108 SUWYEQ 129.46 127.44 132.73 132.77 133.82 
109 SUWYIU 125.04 121.75 122.14 120.13 116.56 
110 SUWYOA 115.87 117.34 119.91 118.64 117.78 
111 SUWYUG 116.43 117.25 121.24 117.79 116.49 
112 SUWZAN 112.58 111.13 117.71 113.29 112.62 
113 SUWZER 111.70 114.81 117.81 115.27 114.19 
114 SUWZIV 111.27 111.13 116.12 114.35 111.07 
115 TATJAB 110.72 112.44 112.42 112.15 112.10 
116 TOXQEE 113.29 114.39 115.94 113.28 114.55 
117 TOXXAH 115.54 117.42 120.16 117.68 116.37 
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118 TOXXAH01 116.37 117.68 120.16 117.42 115.54 
119 TOXXEL 118.60 120.02 123.82 120.14 121.69 
120 TOXXIP-Mol1 129.61 130.98 134.18 130.48 130.82 
121 TOXXIP-Mol2* 138.88 137.61 141.09 140.38 141.80 
122 TUSCEP 127.88 131.82 138.13 139.80 139.99 
123 VEXSIB-Mol1 109.97 113.15 115.62 108.75 111.49 
124 VEXSIB-Mol2* 130.93 131.41 115.52 112.59 114.86 
125 VILWOE 118.00 113.89 113.45 112.05 108.56 
126 VORXUV 112.22 111.18 114.73 111.47 110.99 
127 WEWLIW-Mol1 110.63 113.42 115.79 116.61 115.20 
128 WEWLIW-Mol2 111.98 114.33 113.48 113.32 113.34 
129 WUQHOG-Mol1* 157.33 160.38 162.94 160.99 157.92 
130 WUQHOG-Mol2* 165.31 170.09 171.43 167.33 159.91 
131 WUQJAU 119.91 126.26 132.77 133.21 130.48 
132 YAPSAK* 130.63 109.18 97.61 109.18 130.63 

 Average 114.47 115.44 117.38 115.44 114.84 
 Standard deviation 5.72 5.70 6.50 6.17 7.03 
 Bond Angle C3-C4-C5 C4-C5-N1 C5-N1-C6 N1-C6-C7 C6-C7-C8 

 Structure (II)  
(cation-a) 111.1 111.8 113.8 111.4 111.3 

 Bond Angle C9-C10-C11 C10-C11-N2 C11-N2-C12 N2-C12-C13 C12-C13-C14 

 Structure (II)  
(cation-b) 110.4 111.7 114.0 112.4 110.4 
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Supplementary Table S8. Cambridge Structural Database (CSD) study of torsion angles for the [CH3CH2CH2NH2CH2CH2CH3]+ cation 

completed with the cation-a and cation-b of title salt (II). In the table, if the structures contain more than one cation in the asymmetric unit, they 

are marked as Mol1, Mol2, etc. The torsion angles of structure (II) with conformations are given at end of the table.  

No. CSD reference 
code 

C3-C4-
C5-N1 Conformation C4-C5-

N1-C6 Conformation C5-N1-
C6-C7 Conformation N1-C6-

C7-C8 Conformation 

Group 1: apapapap 
1 BEFBIX –176.97 –ap 170.98 +ap –175.60 –ap 178.26 +ap 
2 CINPUL-Mol2 176.02 +ap 174.93 +ap 175.54 +ap 173.35 +ap 

3 
EYALOH-

Mol2 –178.56 –ap –179.63 –ap 177.98 +ap 178.9 +ap 

4 
EYALOH-

Mol3 175.66 +ap 179.52 +ap 179.72 +ap 177.49 +ap 

5 
EYALOH-

Mol4 176.12 +ap 169.12 +ap –173.95 –ap 162.67 +ap 

6 
EYALOH-

Mol5 –169.44 –ap 176.21 +ap –171.82 –ap –177.88 –ap 

7 GIGPAN –179.91 –ap 175.27 +ap 174.87 +ap 178.39 +ap 
8 GIGPAN01 178.4 +ap 174.86 +ap 175.26 +ap –179.90 –ap 

9 
HAPQEX01-

Mol1 –174.48 –ap 179.53 +ap 179.6 +ap 175.8 +ap 

10 HIGZUU 173.23 +ap 178.62 +ap 178.47 +ap 173.08 +ap 
11 HIHBAD –178.44 –ap –178.86 –ap –174.61 –ap 168.17 +ap 
12 HIHBEH –179.91 –ap 179.62 +ap –179.29 –ap –176.25 –ap 
13 HULHAZ 175.28 +ap 175.04 +ap –172.64 –ap –178.35 –ap 
14 IYUXAD 176.32 +ap –178.26 –ap 175.25 +ap –171.32 –ap 
15 IYUXEH 174.18 +ap –176.58 –ap 174.73 +ap –176.23 –ap 
16 JELDUA-Mol1 –171.86 –ap –172.64 –ap 174.42 +ap 176.27 +ap 
17 JELFIQ-Mol1 –178.38 –ap 175.63 +ap 171.21 +ap –179.31 –ap 
18 JELFIQ-Mol2 177.99 +ap –177.09 –ap 177.88 +ap 178.54 +ap 
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19 
JOWGAF-

Mol1 –174.65 –ap 179.24 +ap 176.54 +ap –177.44 –ap 

20 
JOWGAF-

Mol2 –174.65 –ap 179.24 +ap 176.54 +ap –177.44 –ap 

21 
JOWGAF-

Mol3 –173.87 –ap 178.85 +ap 178.82 +ap –178.34 –ap 

22 KOFVOQ –179.30 –ap 174.89 +ap –174.41 –ap –173.81 –ap 
23 LOTLUD 180 +ap –180.00 –ap –180.00 –ap 180 +ap 
24 LOTLUD01 180 +ap 180 +ap –180.00 –ap –180.00 –ap 
25 LOTLUD02 –180.00 –ap –180.00 –ap –180.00 –ap –180.00 –ap 
26 LUYJUM 178.05 +ap 178.41 +ap 178.93 +ap 175.4 +ap 
27 MINBIW –178.40 –ap 177.8 +ap –178.18 –ap 174.06 +ap 
28 MINBOC 172.67 +ap 174.2 +ap –168.54 –ap –168.19 –ap 
29 MINBUI –176.37 –ap 177.91 +ap –172.58 –ap –177.65 –ap 

30 
NUQWEB-

Mol1 172.33 +ap –175.36 –ap –171.18 –ap –173.26 –ap 

31 
NUQWEB-

Mol2 –176.14 –ap –179.34 –ap –175.44 –ap 176.32 +ap 

32 
NUQWEB-

Mol3 –178.76 –ap 157.94 +ap 178.85 +ap 159.53 +ap 

33 
NUQWEB-

Mol4 –178.65 –ap 168.43 +ap –157.61 –ap –171.83 –ap 

34 OHOGAV –179.75 –ap 179.53 +ap –178.74 –ap –178.41 –ap 

35 
OHOGID-

Mol1 178.12 +ap –178.49 –ap 178.82 +ap 174.55 +ap 

36 
OHOGID-

Mol2 –177.22 –ap 171.07 +ap 173.75 +ap –178.78 –ap 

37 
OMUTIB-

Mol1 –176.37 –ap 179.94 +ap 178.36 +ap 177.75 +ap 

38 
OMUTIB-

Mol2 –179.13 –ap –179.40 –ap –178.31 –ap –179.67 –ap 
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39 OMUTOH 169.88 +ap 179.62 +ap 169.37 +ap –174.90 –ap 
40 OMUVOJ 179.37 +ap 177.95 +ap 174.12 +ap –177.34 –ap 
41 PEDXOO –169.93 –ap 176.36 +ap 174.01 +ap –166.10 –ap 
42 QOTFUB 176.15 +ap 177.94 +ap 179.82 +ap –178.76 –ap 
43 QOTGAI-Mol1 –171.06 –ap 176.79 +ap –169.58 –ap 173.69 +ap 
44 QOTGAI-Mol2 –178.41 –ap –178.38 –ap –178.63 –ap 172.74 +ap 
45 QOTGAI-Mol3 –177.81 –ap –171.06 –ap 178.37 +ap 173.05 +ap 
46 QOTGAI-Mol4 –174.92 –ap –167.78 –ap –174.36 –ap 156.89 +ap 
47 SOVTON –175.25 –ap 177.14 +ap 177.03 +ap 178.7 +ap 
48 SUWWOY –179.21 –ap 176.82 +ap 177.35 +ap 173.14 +ap 
49 SUWWUE 178.51 +ap 174.65 +ap 179.81 +ap 177.33 +ap 

50 
SUWXAL-

Mol1 166.55 +ap 178.24 +ap –179.84 –ap –173.82 –ap 

51 
SUWXAL-

Mol2 –178.74 –ap –169.78 –ap –174.28 –ap –172.51 –ap 

52 
SUWXEP-

Mol1 –178.74 –ap –169.81 –ap –174.29 –ap –172.48 –ap 

53 
SUWXEP-

Mol2 –173.83 –ap –179.86 –ap 178.23 +ap 166.57 +ap 

54 SUWXIT 177.59 +ap 179.75 +ap –179.41 –ap 178.57 +ap 
55 SUWXOZ 177.02 +ap 179.32 +ap –179.82 –ap –179.63 –ap 

56 
SUWYAM-

Mol1 174.13 +ap 176.32 +ap 177.01 +ap –178.93 –ap 

57 
SUWYAM-

Mol2 178.77 +ap 176.18 +ap 177.68 +ap 178.39 +ap 

58 SUWYEQ –180.00 –ap –180.00 –ap 180 +ap 180 +ap 
59 SUWYEQ                 
60 SUWYIU –173.71 –ap –179.12 –ap –179.32 –ap 177.37 +ap 
61 SUWYOA 178.71 +ap 178.18 +ap 177.2 +ap 179.06 +ap 
62 SUWYUG –179.19 –ap –173.52 –ap –177.57 –ap –178.76 –ap 
63 SUWZAN 175.46 +ap 176.74 +ap 172.99 +ap 178.63 +ap 
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64 SUWZER –176.01 –ap –178.29 –ap –177.56 –ap –175.76 –ap 
65 SUWZIV 179.04 +ap 175.74 +ap 179.47 +ap 179.18 +ap 
66 TOXQEE –177.10 –ap 174.92 +ap 176.5 +ap 177.64 +ap 
67 TOXXAH 175.32 +ap –179.58 –ap –179.29 –ap –178.99 –ap 
68 TOXXAH01 175.32 +ap –179.58 –ap –179.29 –ap –178.99 –ap 
69 TOXXEL –178.13 –ap –178.06 –ap –175.92 –ap 179.83 +ap 
70 TOXXIP-Mol1 –179.76 –ap 178.16 +ap –177.44 –ap –177.31 –ap 
71 TOXXIP-Mol2 177.56 +ap 179.1 +ap –178.15 –ap –178.30 –ap 
72 TUSCEP 177.8 +ap 173.36 +ap 173.65 +ap 173.57 +ap 
73 VILWOE 172.54 +ap –170.73 –ap –174.12 –ap 179.12 +ap 
74 VORXUV –176.79 –ap 176.7 +ap –178.75 –ap –174.92 –ap 

75 
WUQHOG-

Mol1 –176.99 –ap 172.13 +ap –179.39 –ap 178.34 +ap 

76 
WUQHOG-

Mol2 170.07 +ap 177.54 +ap 164.4 +ap 167.03 +ap 

77 YAPSAK –167.47 –ap –172.70 –ap –172.70 –ap –167.47 –ap 
Group 2: apapap–sc 

78 PEDXUU –174.24 –ap 174.96 +ap –169.82 –ap –83.17 –sc 
79 COHGIR-Mol1 –178.88 –ap –169.32 –ap –177.87 –ap –73.94 –sc 
80 COHGIR-Mol2 177.45 +ap 176.47 +ap –174.78 –ap –57.40 –sc 
81 COHGIR-Mol3 177.45 +ap 176.47 +ap –174.78 –ap –57.40 –sc 

82 
EYALOH-

Mol1 176.94 +ap –177.41 –ap –172.98 –ap –64.35 –sc 

83 
HAPQEX02-

Mol1 –170.22 –ap –179.54 –ap –172.19 –ap –65.95 –sc 

84 
HAPQEX02-

Mol2 –70.24 –sc –176.72 –ap –178.67 –ap 177.6 +ap 

85 NISYAP 173.34 +ap 179.62 +ap –176.27 –ap –63.30 –sc 

86 
OJOWOB-

Mol1 178.29 +ap –172.23 –ap –170.47 –ap –68.17 –sc 

Group 3: ±ap±ap–sc±ap 
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87 DIXMEE-Mol1 173.97 +ap 175.87 +ap –88.18 –sc 165.56 +ap 
88 DIXMEE-Mol2 174.85 +ap 174.44 +ap –86.78 –sc 167.23 +ap 

89 JOWGAF-
Mol4 178.36 +ap –178.65 –ap –64.11 –sc –171.45 –ap 

90 KEYCEZ –176.82 –ap –81.75 –sc –174.09 –ap 175.32 +ap 
91 NEPBER-Mol1 178.27 +ap –177.71 –ap –59.53 –sc –171.38 –ap 
92 NEPBER-Mol2 –169.04 –ap –55.51 –sc –172.84 –ap –177.71 –ap 
93 TATJAB 177.7 +ap –168.06 –ap –68.22 –sc –171.50 –ap 
94 VEXSIB-Mol1 –164.66 –ap –69.18 –sc 175.98 +ap –175.68 –ap 

Group 4: apapap+sc 
95 BEMCEC 173.57 +ap –173.76 –ap –164.52 –ap 84.17 +sc 
96 COHGIR-Mol4 –170.48 –ap –177.50 –ap 174.98 +ap 65.35 +sc 
97 ERIKEX02 73.76 +sc 171.64 +ap 176.13 +ap 175 +ap 

98 FAQLAM-
Mol1 171.8 +ap –171.62 –ap 177.92 +ap 69.72 +sc 

99 FAQLAM-
Mol2 171.29 +ap –171.30 –ap 179.38 +ap 70.73 +sc 

100 FAQLAM-
Mol3 77.4 +sc 173.78 +ap –177.73 –ap 178.04 +ap 

101 GUJYIU 173.74 +ap –179.64 –ap 168.39 +ap 70.9 +sc 
Group 5: ap+sc+scap 

102 JIWQUB-Mol3 176.66 +ap 86.41 +sc 49.97 +sc 174.94 +ap 

103 KOMFOJ-
Mol1 171.27 +ap 87.3 +sc 74.84 +sc 186.12 +ap 

104 KOMFOJ-
Mol3 175.35 +ap 82.75 +sc 76.85 +sc 177.07 +ap 

105 KOMFUP-
Mol2 174 +ap 71.63 +sc 80.24 +sc 177.33 +ap 

106 KOMFUP-
Mol3 152.12 +ap 74.48 +sc 80.51 +sc 165.03 +ap 
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107 KOMGAW-
Mol3 175.87 +ap 85.43 +sc 75.06 +sc 176.06 +ap 

Group 6: ap–sc–scap 
108 CINPUL-Mol1 –175.41 –ap –81.77 –sc –81.77 –sc –175.41 –ap 

109 KOMFOJ-
Mol2 –174.48 –ap –76.77 –sc –85.96 –sc –174.46 –ap 

110 KOMFUP-
Mol1 –173.26 –ap –84.13 –sc –75.87 –sc –178.22 –ap 

111 KOMGAW-
Mol1 –164.39 –ap –76.18 –sc –86.75 –sc –170.42 –ap 

112 KOMGAW-
Mol2 –174.50 –ap –75.10 –sc –84.09 –sc –173.76 –ap 

Group 7: Different minor confirmations 
113 NISXES-Mol1 170.38 +ap –179.26 –ap –172.29 –ap –132.58 –ac 
114 NISXES-Mol2 –170.49 –ap 179.69 +ap –170.06 –ap –133.62 –ac 

115 HAPQEX-
Mol2 180.00 +ap 180.00 +ap –156.79 –ap –149.35 –ac 

          
116 BEJLAG –59.67 –sc –169.09 –ap –162.05 –ap –61.38 –sc 

117 OJOWOB-
Mol2 –73.00 –sc –164.36 –ap –169.27 –ap –50.17 –sc 

118 SOGKIJ-Mol2 –36.87 –sc 173.35 +ap 166.16 +ap –57.21 –sc 
          

119 PEDYAB 179.64 +ap 169.92 +ap 170.87 +ap 95.46 +ac 
120 WUQJAU 163.55 +ap 169.68 +ap 157.80 +ap 147.25 +ac 

          
121 JIWQUB-Mol1 175.42 +ap 70.66 +sc 163.40 +ap 58.89 +sc 

122 WEWLIW-
Mol1 170.97 +ap 63.55 +sc –178.00 –ap 62.89 +sc 

          
123 JELDUA-Mol2 179.77 +ap 170.93 +ap 64.02 +sc 67.06 +sc 
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124 JIWQUB-Mol2 –162.94 –ap 172.00 +ap 54.58 +sc 56.35 +sc 
          

125 LOTLIR01 174.46 +ap 160.63 +ap 53.77 +sc –174.88 –ap 
126 SIRHIK –178.39 –ap 179.65 +ap 69.43 +sc –175.01 –ap 

          

127 HAPQEX01-
Mol2 178.03 +ap –179.31 –ap 175.62 +ap 17.91 +sp 

128 SOGKIJ-Mol3 169.90 +ap 179.13 +ap –176.28 –ap –17.04 –sp 
          

129 HULGOM 70.45 +sc 177.55 +ap –178.97 –ap 113.43 +ac 
          

130 WEWLIW-
Mol2 –175.53 –ap –89.88 –sc 90.07 +ac –174.20 –ap 

          
131 VEXSIB-Mol2 –176.50 –ap –89.66 –sc –176.58 –ap 63.46 +sc 

          

132 HAPQEX-
Mol1 132.39 +ac 135.30 +ac –131.44 –ac –138.36 –ac 

          

 Torsion Angle C3-C4-
C5-N1 Conformation C4-C5-

N1-C6 Conformation C5-N1-
C6-C7 Conformation N1-C6-

C7-C8 Conformation 

 Structure II  
(cation-a) 176.21 +ap 176.40 +ap 176.36 +ap 176.49 +ap 

 Torsion Angle C9-C10-
C11-N2 Conformation C10-C11-

N2-C12 Conformation C11-N2-
C12-C13 Conformation N2-C12-

C13-C14 Conformation 

 Structure II  
(cation-b) –177.14 –ap –177.40 –ap 178.22 +ap –177.45 –ap 
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[Sn(CH3)2Cl4]2– anion (a) 
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[(CH3CH2CH2)2NH2]+ cation-a (b) 
 

 

 

[(CH3CH2CH2)2NH2]+ cation-b (c) 
Fig. S1 Front and back views of the Hirshfeld surfaces for the components of structure (II): (a) [Sn(CH3)2Cl4]2– anion, (b) cation-a and (c) cation-

b (HSs are mapped with dnorm). The ball-and-stick representation of each component is given in the left side of the figure. Labels on HSs are as 

follows: N1―H1N1…Cl3 (1), N1―H1N2…Cl4 (2), N1―H1N2…Cl1 (3), N2―H2N1…Cl4 (4), N2―H2N2…Cl3 (5), N2―H2N2…Cl2 (6), 

C6―H6A…Cl1 (7), C12―H12B…Cl2 (8) and H2A…H10A (9). 
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(a) (b) (c) 

   

(d) (e) (f) 
Fig. S2 2D fingerprint plots of Sn(CH3)2Cl2{OP[NHCH2C6H4(2-Cl)]3}2 (I): (a) full, (b) H…H (46.4%), (c) H…Cl/Cl…H (27.6%), (d) H…C/H…C 

(12.5%), (e) C…Cl/Cl…C (7.1%) and (f) O…H/H...O (2.9%) contacts. 
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(a) (b) (c) 
Fig. S3 2D fingerprint plots of the [Sn(CH3)2Cl4]2– anion of (II): (a) full, (b) Cl…H (57.2%) and (c) H…H (42.6%) contacts. 

   

(a) (b) (c) 
Fig. S4 2D fingerprint plots of the [(CH3CH2CH2)2NH2]+ cation-a of (II): (a) full, (b) H…H (78.2%) and (c) H…Cl (21.8%) contacts. 
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(a) (b) (c) 
Fig. S5 2D fingerprint plots of the [(CH3CH2CH2)2NH2]+ cation-b of (II): (a) full, (b) H…H (78.2%) and (c) H…Cl (21.8%) contacts. 

 


