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Crystal Structure Packing Diagrams

Figure S3. The packing diagram of 5-HCI-2H,0 viewed along b axis.
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Figure S4. The packing diagram of 7-2HCI viewed along b axis.

sS4



Crystal Structure Analysis

Table S1. Crystal data and structure refinement for 2-H,O.

Identification code 2-H,0O
CCDC number 2040723
Formula C4HgN¢O3
D/ g cm™ 1.448
w/mm-! 1.084
Formula Weight 186.15
Colour yellow
Shape needle
Size/mm? 0.20%0.03x0.03
/K 100.00(11)
Crystal System tetragonal
Space Group P4,)/n

alA 14.9237(4)
b/A 14.9237(4)
c/A 7.6656(3)
al’ 90

B 90

v/ 90

V/A3 1707.26(11)
Z 8

VA 1
Wavelength/A 1.54184
Radiation type CuK,-
Opinl” 4.189
Onard” 77.434
Measured Refl's. 9080
Indep't Refl's 1775
Refl's I>2 (1) 1559

Rint 0.0505
Parameters 120
Restraints 0

Largest Peak 0.250
Deepest Hole -0.267
GooF 1.144

WR, (all data) 0.1497
WR; 0.1468

R; (all data) 0.0670

R; 0.0613
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Table S2. Bond lengths [A] and angles [°] for 2-H,O.

Atom Atom Length/A

Ol N3 1.394(3)

ol N4 1.381(3)

02 N1 1.342(2)

N1 C1 1.412(3)

N1 C4 1.333(3)

N2 C1 1.333(3)

N2 C2 1.355(3)

N3 2 1.319(3)

N4 C3 1.302(3)

N5 C1 1.306(3)

N6 C4 1.308(3)

2 C3 1.415(3)

C3 C4 1.446(3)

Atom Atom Atom Angle/°
N4 0l N3 112.26(18)
02 N1 C1 117.34(19)
C4 N1 02 118.06(19)
C4 N1 Cl 124.4(2)
Cl N2 C2 113.9(2)
2 N3 0l 104.3(2)
C3 N4 0l 103.7(2)
N2 Cl N1 123.6(2)
N5 Cl N1 114.002)
N5 Cl N2 122.4(2)
N2 C2 C3 125.4(2)
N3 2 N2 126.2(2)
N3 C2 C3 108.4(2)
N4 C3 C2 111.3(2)
N4 C3 C4 129.8(2)
C2 C3 C4 119.0(2)
N1 C4 C3 113.6(2)
N6 C4 N1 120.8(2)

N6 C4 C3 125.7(2)
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Table S3. Torsion angles [°] for 2:-H,O.

Atom Atom Atom Atom Angle/°

0l N3 C2 N2 _179.8(3)
0l N3 C2 C3 0.4(3)
0l N4 C3 C2 0.4(4)
0l N4 C3 C4 -179.93)
02 N1 Cl N2 177.42)
02 N1 Cl N5 2.3(3)
02 N1 C4 N6 1.3(4)
02 N1 C4 C3 -179.0(2)
N2 C2 C3 N4 179.7(3)
N2 C2 C3 C4 -0.1(4)
N3 ol N4 C3 -0.1(4)
N3 2 C3 N4 -0.5(4)
N3 C2 C3 C4 179.8(3)
N4 0l N3 2 -0.2(4)
N4 C3 C4 N1 -176.9(3)
N4 C3 C4 N6 2.8(5)
Cl N1 C4 N6 176.4(2)
Cl N1 C4 C3 -3.8(3)
Cl N2 C2 N3 178.5(3)
Cl N2 C2 C3 -1.7(4)
C2 N2 Cl N1 0.8(3)
C2 N2 Cl N5 -179.6(2)
C2 C3 C4 N1 2.8(4)
2 C3 C4 N6 -177.5(3)
C4 N1 Cl N2 2.2(4)

C4 N1 Cl N5 -177.4(2)

S7



Table S4. Hydrogen bond information for 2-H,O.

D H A d(D-H)/A  d(H-A))A d(D-A)/A D-H-A/deg
N5 H5A 02! 0.86 1.92 2.759(2) 163.6
N6 H6A N32 0.86 2.26 3.013(3) 146.1
N6 H6B O1W3 0.86 1.88 2.720(3) 166.7
OlW  HIWA 024 0.85 1.88 2.694(2) 161.0
OlW  HIWB N23 0.85 2.06 2.869(3) 159.0

-y, 1/24x,1/2+z;  2+x,+y,-1+z;  31-x,1-y,-1-z;  4-1/2+y,1-x,1/2+z;  3-1/2+y,1-x,-1/2+z
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Table SS. Crystal data and structure refinement for 3.

Identification code 3

CCDC number 2040720
Formula C4HsN-,Oy4
D/ g cm™ 1.859
w/mm-! 1.452
Formula Weight 215.15
Colour colourless
Shape plate
Size/mm? 0.16x0.10%0.04
/K 100.00(10)
Crystal System monoclinic
Space Group P2y/n

alA 6.1448(3)
b/A 16.4016(6)
c/A 7.6331(3)
al 90

B 92.289(3)
v/ 90

V/A3 768.68(6)
Z 4

VA 1
Wavelength/A 1.54184
Radiation type CuK,-
Opinl” 5.394
Onard” 77.136
Measured Refl's. 4461
Indep't Refl's 1526
Refl's I>2 (1) 1336

Rint 0.0430
Parameters 156
Restraints 0

Largest Peak 0.292
Deepest Hole -0.331
GooF 1.069

WR, (all data) 0.1140
WR; 0.1096

R; (all data) 0.0458

R; 0.0409
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Table S6. Bond lengths [A] and angles [°] for 3.

Atom Atom Length/A

ol N3 1.4033(18)

o1 N4 1.3739(18)

N1 Cl 1.364(2)

N1 C4 1.370(2)

N2 C3 1.324(2)

N2 C4 1.356(2)

N3 Cl 1.303(2)

N4 C2 1.303(2)

N5 C4 1.306(2)

N6 C3 1312(2)

C1 C2 1.407(2)

2 C3 1.465(2)

02 N7 1.2605(19)

03 N7 1.2588(18)

04 N7 1.2444(18)

Atom Atom Atom Angle/°
N4 01 N3 111.68(12)
Cl N1 C4 117.41(14)
C3 N2 C4 120.95(14)
Cl N3 o1 103.60(12)
C2 N4 o1 104.70(13)
N1 Cl C2 121.11(14)
N3 Cl NI 128.65(15)
N3 Cl C2 110.24(15)
N4 2 C1 109.78(14)
N4 C2 C3 132.15(15)
Cl C2 C3 118.07(15)
N2 C3 C2 118.38(14)
N6 C3 N2 121.12(15)
N6 C3 C2 120.50(15)
N2 C4 NI 124.01(15)
N5 C4 N1 117.67(15)
N5 C4 N2 118.32(15)
03 N7 02 119.07(13)
04 N7 02 120.35(13)
04 N7 03 120.57(13)
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Table S7. Torsion angles [°] for 3.

Atom Atom Atom Atom Angle/°
0l N3 Cl N1 178.79(14)
o1 N3 Cl C2 -0.61(16)
0l N4 C2 Cl 20.12(17)
ol N4 C2 C3 179.63(16)
N1 Cl C2 N4 -178.96(13)
N1 Cl C2 C3 1.3(2)
N3 o1 N4 C2 -0.26(17)
N3 Cl C2 N4 0.50(19)
N3 Cl C2 C3 -179.29(14)
N4 o1 N3 Cl 0.55(16)
N4 C2 C3 N2 177.65(16)
N4 C2 C3 N6 22.43)
Cl N1 C4 N2 -1.7(2)
Cl NI C4 N5 178.69(14)
Cl C2 C3 N2 2.6(2)
Cl C2 C3 N6 177.34(14)
C3 N2 C4 N1 0.3(2)
C3 N2 C4 N5 179.90(14)
C4 N1 Cl N3 -178.54(15)
C4 N1 Cl C2 0.8(2)
C4 N2 C3 N6 -178.06(14)
C4 N2 C3 C2 1.9(2)
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Table S8. Hydrogen bond information for 3.

D H A d(D-H)/A  d(H-A))A d(D-A)/A D-H-A/deg
N1 H1 02 0.93(3) 1.83(3) 2.7047(19) 157(3)
N6 H6A 03! 0.91(2) 2.00(2) 2.8875(19) 163(2)

11/2-x,-1/2+y,3/2-z

512



Table S9. Crystal data and structure refinement for 5-HCI-2H,O0.

Identification code 5-HCI-2H,0
CCDC number 2040721
Formula C4H,(CIN;O3
D/ g cm™ 1.610
w/mm-! 3.531
Formula Weight 239.64
Colour yellow
Shape plate
Size/mm? 0.21x0.15%0.05
/K 100.00(10)
Crystal System monoclinic
Space Group P2y/n

alA 8.3157(4)
b/A 9.2267(4)
c/A 12.9583(6)
al 90

B 95.961(4)
v/ 90

V/A3 988.87(7)
Z 4

VA 1
Wavelength/A 1.54184
Radiation type CuK,-
Opinl” 5.898
Onard” 77.347
Measured Refl's. 11264
Indep't Refl's 2044
Refl's I>2 (1) 1862

Rint 0.0557
Parameters 176
Restraints 0

Largest Peak 0.417
Deepest Hole -0.439
GooF 1.080

WR, (all data) 0.1168
WR; 0.1129

R; (all data) 0.0448

R; 0.0417
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Table S10. Bond lengths [A] and angles [°] for 5-HCI-2H,O0.

Atom Atom Length/A

01 N1 1377(2)

N1 Cl 1.365(3)

N1 C2 1.399(3)

N2 C2 1.332(3)

N2 C3 1.343(3)

N3 N4 1.363(2)

N3 C3 1.348(3)

N4 N5 1.307(2)

N5 C4 1.364(3)

N6 Cl 1.307(3)

N7 C2 1.315(3)

Cl C4 1.420(3)

C3 C4 1.382(3)

Atom Atom Atom Angle/°
01 N1 C2 117.19(16)
C1 N1 01 117.20(16)
Cl N1 C2 125.59(17)
C2 N2 C3 113.46(16)
C3 N3 N4 109.89(17)
N5 N4 N3 108.98(16)
N4 N5 C4 107.18(16)
N1 C1 C4 112.43(17)
N6 C1 N1 119.94(19)
N6 C1 C4 127.63(19)
N2 C2 N1 121.75(18)
N7 C2 N1 116.23(18)
N7 C2 N2 122.00(18)
N2 C3 N3 127.89(18)
N2 C3 4 127.96(19)
N3 C3 C4 104.16(17)
N5 C4 Cl 131.51(18)
N5 C4 C3 109.79(18)
C3 C4 Cl 118.70(18)
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Table S11. Torsion angles [°] for 5-HCI-2H,0.

Atom Atom Atom Atom Angle/°
0l N1 Cl N6 _1.8(3)
o1 N1 Cl C4 177.39(16)
o1 NI C2 N2 -174.72(17)
0l N1 C2 N7 43(2)
N1 Cl C4 N5 179.75(19)
N1 Cl C4 C3 -1.03)
N2 C3 C4 N5 -179.75(18)
N2 C3 C4 Cl 0.8(3)
N3 N4 N5 C4 0.0(2)
N3 C3 C4 N5 0.3(2)
N3 C3 C4 Cl -179.16(17)
N4 N3 C3 N2 179.78(18)
N4 N3 C3 C4 -0.2(2)
N4 N5 C4 Cl 179.1(2)
N4 N5 C4 C3 20.2(2)
N6 Cl C4 N5 1.1(4)
N6 Cl C4 C3 178.17(19)
Cl N1 C2 N2 3.9(3)
Cl N1 C2 N7 -177.10(18)
C2 NI Cl N6 179.55(18)
C2 N1 Cl C4 -1.2(3)
C2 N2 C3 N3 -178.43(19)
C2 N2 C3 C4 1.6(3)
C3 N2 C2 N1 -3.8(3)
C3 N2 2 N7 177.33(18)
C3 N3 N4 N5 0.1(2)
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Table S12. Hydrogen bond information for S-HCI-2H,0 .

D H A d(D-H)Y/A d(H-A)/A d(D-A)/A D-H-A/deg
N6 H6A 02 0.87(3) 1.97(3) 2.830(2) 170(3)
N7 H7B 02! 0.87(3) 2.05(3) 2.881(2) 160(3)
02 H2B N42 0.81(4) 2.26(4) 3.016(2) 155(3)
03 H3A N53 0.84(3) 2.08(3) 2.827(2) 148(2)
03 H3B N2 0.92(4) 1.90(4) 2.778(2) 158(4)
01 H1 034 0.91(4) 1.59(4) 2.494(2) 171(3)

1-1/2+x,1/2-y,1/2+z; 2+x,-1+y,+z; 3-1/2+x,3/2-y,1/2+z, 43/2-x,-1/2+y,3/2-z
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Table S13. Crystal data and structure refinement for 7-2HCI.

Identification code 7-2HCI
CCDC number 2040722
Formula CsHgCILNgO
D/ g cm™ 1.715
w/mm-! 6.167
Formula Weight 239.07
Colour colourless
Shape needle
Size/mm? 0.17x0.05%0.02
/K 100.01(10)
Crystal System triclinic
Space Group P-1

alA 6.3903(2)
b/A 7.8053(2)
c/A 9.9575(2)
al’ 79.811(2)
B 75.385(2)
y/ 76.143(2)
V/A3 463.01(2)
Z 2

z' 1
Wavelength/A 1.54184
Radiation type CuK,-
Opinl” 4.625
Onard” 77.349
Measured Refl's. 11036
Indep't Refl's 1884
Refl's I>2 (1) 1717

Rint 0.0661
Parameters 155
Restraints 0

Largest Peak 0.439
Deepest Hole -0.529
GooF 1.136
WR, (all data) 0.1123
WwR, 0.1098

R; (all data) 0.0431

R; 0.0400
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Table S14. Bond lengths [A] and angles [°] for 7-2HCL.

Atom Atom Length/A

ol N1 1.385(3)

N1 Cl 1.391(4)

N1 Cs 1.371(4)

N2 Cl 1.329(4)

N2 C2 1.335(4)

N3 C2 1.370(4)

N3 C3 1.340(4)

N4 C3 1.326(4)

N4 C4 1.392(3)

N> Cl 1.321(4)

N6 Cs 1.309(4)

C2 C4 1.384(4)

C4 Cs 1.403(4)

Atom Atom Atom Angle/’
o1 N1 Cl 118.0(2)
Cs N1 01 116.3(2)
Cs N1 Cl 125.32)
C1 N2 C2 113.5(2)
C3 N3 C2 109.0(2)
C3 N4 C4 107.6(2)
N2 Cl N1 121.8(2)
N5 Cl N1 117.3(2)
N5 Cl N2 120.9(3)
N2 C2 N3 126.0(2)
N2 C2 C4 127.8(2)
N3 C2 C4 106.2(2)
N4 C3 N3 109.8(2)
N4 C4 Cs 133.6(3)
2 C4 N4 107.4(2)
C2 C4 Cs 118.8(2)
N1 Cs C4 112.4(2)
N6 C5 N1 120.5(2)
N6 C5 C4 127.1(3)
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Table S15. Torsion angles [°] for 7-2HCI.

Atom Atom Atom Atom Angle/°

0l N1 Cl N2 _179.2(2)
0l N1 Cl N5 2.3(4)
0l N1 Cs N6 3.5(4)
ol N1 Cs C4 176.4(2)
N2 2 C4 N4 -180.0(3)
N2 2 C4 Cs -4.7(4)
N3 C2 C4 N4 0.2(3)
N3 C2 C4 Cs 175.4(2)
N4 C4 C5 N1 175.2(3)
N4 C4 C5 N6 -4.9(5)
Cl N1 Cs N6 _176.2(3)
Cl N1 Cs C4 3.7(4)
Cl N2 C2 N3 _178.1(3)
Cl N2 C2 C4 2.1(4)
C2 N2 Cl N1 3.4(4)
C2 N2 Cl N5 -178.2(3)
C2 N3 C3 N4 -0.3(3)
C2 C4 C5 N1 1.5(4)
C2 C4 Cs N6 _178.6(3)
C3 N3 2 N2 -179.8(3)
C3 N3 2 C4 0.03)
C3 N4 C4 C2 -0.4(3)
C3 N4 C4 Cs -174.6(3)
C4 N4 C3 N3 0.5(3)
Cs N1 Cl N2 -6.7(4)

Cs N1 Cl N5 174.9(3)
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Table S16. Hydrogen bond information for 7-2HCI.

D H A d(D-HY/A d(H-A)YA d(D-A)/A D-H-A/deg

0l HI Cl1 0.94(5)  2.01(5)  2.9442) 172(4)
N4 H4 C12 0.85(4)  2.30(4)  3.0952) 154(3)
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NMR Spectrum of 2.
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NMR Spectrum of 3
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NMR Spectrum of 5
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NMR Spectrum of 7

H
N N\ NH2
o U
NH,

Figure S11. '"H NMR Spectrum of 7

S24



ent Data Pars

ROCHD

| nsreum
| ROBHD 5 an 0N 111
| LPROG -

* CHANNE

"
13
o 300, 1312005 iz
2 - processing pa
%
56 o
2 S
il . .
‘ o 4

1A plot paraset

Il
| 4| |
o ol Ao g S sl b NS R

Figure S12 3C NMR Spectrum of 7

S25



Reference

1 M. S. Westwell, M. S. Searle, D. J. Wales and D. H. Williams, J. Am. Chem. Soc., 1995, 117,
5013-5015.

2 H. Gao, C. Ye, C. M. Piekarski and J. M. Shreeve, J. Phys. Chem. C, 2007, 111, 10718-10731.

3 H. D. B. Jenkins, D. Tudela and L. Glasser, Inorg. Chem., 2002, 41, 2364-2367.

4 Bruker, APEX3 v2015.5-2. Bruker AXS Inc., Madison, Wisconsin, USA, 2015.

5 Bruker, SAINT v8.34A. Bruker AXS Inc., Madison, Wisconsin, USA, 2013.

6 Bruker, XPREP v2014/2. Bruker AXS Inc., Madison, Wisconsin, USA, 2014.

7 Bruker, SADABS v2014/5, Bruker AXS Inc., Madison, Wisconsin, USA, 2014.

8 G. M. Sheldrick, SHELXL-2014/7. University of Gottingen, Germany, 2014.

9 A. L. Spek, Acta Cryst., 2015, C71, 9-19.

10A. L. Spek, Acta Cryst., 2009, D65, 148-155.



