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Table S1. Theoretical and experimental bond lengths (Å) and bond angles (°) of BD(NO3)2. 

Table S2. Hydrogen-bond geometry (Å,°) of BD(NO3)2. 

Table S3. Enrichment ratio of BD(NO3)2 compound.  

Table S4. Evolution of the conductivity as a function of the temperature of BD(NO3)2 

material. 

Table S5. Observed and calculated wavenumbers (cm
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) and assignments for BD(NO3)2  in 

gas phase by using the B3LYP/6-311++G(d,p) method.  

 

 

 

 

 

 

 

 

  



Table S1 

Parameters B3LYP/6-

311++G(d,p) 

Exp. Parameters B3LYP/6-

311++G(d,p) 

Exp. 

N1-H2 1.0919 0.90(3) C5-C8-C9 120.461 121.16(15) 

N1-H3 1.0206 0.84(2) C5-C8-C16 120.2284 119.72(15) 

N1-H4 1.0303 0.84(2) C9-C8-C16 119.2693 119.04(14) 

N1-C5 1.5001 1.495(2) C8-C9-H10 119.7484 120.0 

H2-O32 1.5361 2.23 C8-C9-C11 120.179 119.04(14) 

C5-H6 1.0903 0.9900 H10-C9-C11 120.0445 120.0 

C5-H7 1.0905 0.9900 C9-C11-H12 119.7158 119.7 

C5-C8 1.5104 1.506(2) C9-C11-C13 120.2441 120.61(15) 

C8-C9 1.4006 1.392(2) C8-C16-H17 120.0357 119.4 

C8-C16 1.3938 1.391(2) H12-C11-C13 119.9759 119.7 

C9-H10 1.0842 0.9500 C11-C13-H14 119.8386 120.1 

C9-C11 1.0835 1.388(2) C11-C13-C15 120.0682 119.71(14) 

C11-H12 1.4013 0.9500 C14-C13-C15 120.0929 120.1 

C11-C13 1.3934 1.387(2) C13-C15-C16 119.4491 119.43(14) 

C13-H14 1.0859 0.9500 C13-C15-C18 120.1382 121.52(14) 

C13-C15 1.3961 1.393(2) C16-C15-C18 120.2082 119.00(14) 

C15-C16 1.3977 1.388(2) C8-C16-C15 120.7542 121.14(14) 

C15-C18 1.5054 1.510(2) C8-C16-H17 119.6573 119.4 

C16-H17 1.0853 0.9500 C15-C18-H19 111.4357 109.6 

C18-H19 1.0909 0.9900 C15-C18-H20 112.1317 109.6 

C18-H20 1.0908 0.9900 C15-C18-N21 109.6801 110.12(13) 

C18-N21 1.5134 1.495(2) H19-C18-H20 108.8338 108.2 

N21-H22 1.1173 0.89(2) H19-C18-N21 108.23 109.6 

N21-H23 1.0195 0.86(2) H20-C18-N21 106.3306 109.6 

N21-H24 1.0222 0.86(2) C18-N21-H22 110.4571 108.4(14) 

H22-O27 1.4569 0.89(2) C5-C8-C9 120.461 121.16(15) 

N25-O26 1.2407 1.255(2) C5-C8-C16 120.2284 119.72(15) 

N25-O27 1.2922 1.2606(19) C9-C8-C16 119.2693 119.04(14) 

N25-O28 1.2386 1.231(2) C8-C9-H10 119.7484 120.0 

N29-O30 1.2216 1.2381(18) C8-C9-C11 120.179 119.04(14) 

C15-C16 1.3977 1.388(2) H10-C9-C11 120.0445 120.0 

C15-C18 1.5054 1.510(2) C9-C11-H12 119.7158 119.7 

C16-H17 1.0853 0.9500 C9-C11-C13 120.2441 120.61(15) 

C18-H19 1.0909 0.9900 C8-C16-H17 120.0357 119.4 

C18-H20 1.0908 0.9900 H12-C11-C13 119.9759 119.7 

C18-N21 1.5134 1.495(2) C11-C13-H14 119.8386 120.1 

N21-H22 1.1173 0.89(2) C11-C13-C15 120.0682 119.71(14) 

N21-H23 1.0195 0.86(2) C14-C13-C15 120.0929 120.1 

N21-H24 1.0222 0.86(2) C13-C15-C16 119.4491 119.43(14) 

H22-O27 1.4569 0.89(2) C13-C15-C18 120.1382 121.52(14) 

N25-O26 1.2407 1.255(2) C16-C15-C18 120.2082 119.00(14) 

N25-O27 1.2922 1.2606(19) C8-C16-C15 120.7542 121.14(14) 

N25-O28 1.2386 1.231(2) C8-C16-H17 119.6573 119.4 



N29-O30 1.2216 1.2381(18) C15-C18-H19 111.4357 109.6 

N29-O31 1.258 1.2461(18) C15-C18-H20 112.1317 109.6 

N29-O32 1.3004 1.2634(17) C15-C18-N21 109.6801 110.12(13) 

H2-N1-H3 103.1082 109(2) H19-C18-H20 108.8338 108.2 

H2-N1-H4 114.7267 111(2) H19-C18-N21 108.23 109.6 

H2-N1-C5 108.3062 108.5(15) H20-C18-N21 106.3306 109.6 

H3-N1-H4 109.9742 111(2) C18-N21-H22 110.4571 108.4(14) 

H3-N1-C5 109.4526 109.0(14) H23-N21-H24 109.2538 112.9(19) 

C5-C8-C9 110.9284 121.16(15) O26-N25-O27 118.9705 119.91(16) 

H4-N1-C5 120.0698 107.7(17) O26-N25-O28 122.6393 121.38(15) 

N1-H2-O32 110.9284 137 O27-N25-O28 118.3631 118.69(15) 

N1-C5-H6 108.3115 109.8 H22-O27-N25 105.4454 95.28(475) 

C18-N21-H23 112.2764 110.9(14) O30-N29-O31 122.865 121.50(14) 

C18-N21-H24 110.8371 111.1(14) O30-N29-O32 119.4482 119.70(13) 

H22-N21-H23 109.8404 106.9(19) O31-N29-O32 117.6831 118.79(13) 

H22-N21-H24 103.8419 106.6(19) H2-O32-N29 107.0472 164.82(502) 

 

  



Table S2 

D—H···A D—H (Å) H···A (Å) D···A (Å) D—H···A(°) 

N1—H1A···O3
 

0.91 2.06 2.9545(16) 168 

N1—H1B···O6
 

0.91 2.34 2.9872(18) 128 

N1—H1B···O9
i 

0.91 2.23 2.9554(17) 137 

N1—H1C···O2
i 

0.91 2.29 3.197(2) 173 

N1—H1C···O3
i 

0.91 2.42 3.0837(16) 130 

N2—H2B···O10
ii 

0.91 2.48 3.032(2) 119 

N2—H2B···O12
ii 

0.91 1.96 2.8391(19 162 

N2—H2C···O10
iii 

0.91 1.92 2.829(2) 173 

N2—H2C···O11
iii 

0.91 2.51 3.074(2) 120 

N3—H3A···O5
 

0.91 2.42 3.0008(17) 122 

N3—H3A···O6
 

0.91 1.91 2.8155(16) 175 

N3—H3B···O4
iv 

0.91 1.93 2.7974(17) 159 

N3—H3B···O6
 iv 

0.91 2.50 2.9910(16) 114 

N3—H3C···O3
 

0.91 2.03 2.8897(19) 157 

N4—H4A···O1
 

0.91 2.35 3.079(2) 137 

N4—H4A…O2 0.91 2.15 2.9967(19) 155 

N4—H4B…O8
v 

0.91 2.42 3.0673(16) 128 

N4—H4B…O9
v 

0.91 2.12 2.9368(17) 150 

N4—H4C…O7
iii 

0.91 2.52 3.2192(18) 134 

N4—H4C…O8
iii 

0.91 1.99 2.8810(16) 165 

C7—H7…O2
i 

0.95 2.53 3.309(2) 140 

C8—H8A…O12
vi 

0.99 2.46 3.373(2) 153 

C9—H9B…O4
vii 

0.99 2.31 3.267(2) 163 

C16—H16A…O4
iii 

0.99 2.33 3.267(2) 157 

Symmetry codes: (i) x, y+1, z ; (ii) x, -y+1/2, z+1/2 ; (iii) x, –y-1/2, z+1/2 ; (iv) x, y-1, z ; (v) x, -y-3/2, z+1/2 ; 

(vi) –x+1, y-1/2, -z+1/2 ; (vii) -x, -y, -z. 

  



Table S3 

ER  H C N O 

H 0.59 1.71  1,1  1 .58  

C     

N    1 .05  

O    0 .18  

% Area  58.5  6  1 .4  34 

 

Table S4 

T(K) R (Ω) σ (Ω
- 1

cm
- 1

) Ln ( σ.T ) 1000/T (K
-1

) 

343 90597 
1.33.10

-6 
-7.78 2.91 

353 89771 
1.36.10

-6
 -7.64 2.83 

363 79062 
1.53.10

-6
 -7.50 2.75 

373 69293 
1.74.10

-6
 -7.33 2.68 

383 50624
 2.40.10

-6
 -7.14 2.61 

393 26316 
4.61.10

-6
 -7 2.54 

 

  



Table S5 

Exp
a
 BD(NO3)2 

IR Calc
c
 Int

b
 SQM

d
 Assignments

a
 

3375s 3523 40.1 3377 aNH3(N21)(97) 

3319s 3489 110.6 3345 aNH3(N1)(73) 

3252s 3446 23.2 3304 sNH3(N21) (68), aNH3(N21) (28) 

3180s 3319 318.3 3181 sNH3(N1) (44) 

3080s 3193 7.3 3061 C11-H12 (80) 

3044sh 3178 8.5 3046 C9-H10 (83) 

3039sh 3166 1.0 3035 C16-H17 ( 99) 

 3157 10.4 3026 C13-H14 ( 92) 

2980s 3128 3.6 2999 aCH2(C5) ( 99) 

 3121 4.2 2992 aCH2(C18) ( 99) 

2929sh 3078 9.4 2951 sCH2(C5) ( 99) 

2814sh 3071 16.8 2944 sCH2(C18) ( 99) 

2153w 2265 1637.7 2175 aNH3(N1) ( 54) 

1759w 1942 1408.5 1867 N21-H22( 25), aNH3(N21) ( 24) 

1623m 1717 243.3 1654 δaNH3(N21) (6) 

1623m 1703 174.3 1621 δaNH3(N1) ( 24), N1-H2( 23) 

1623m 1651 2.8 1597 C16-C8 ( 18), C15-C16 ( 16), C9-C11( 14) 

1596sh 1638 11.2 1576 C13-C15 ( 19), C8-C9 ( 16), δsNH3(N21) 

 1632 29.3 1569 N21-H22 ( 42), O27-H22 ( 39) 

 1626 6.4 1564 δaNH3(N1) (13),  δaNH3(N21) (11) 

1516m 1594 127.2 1519 δsNH3(N1) (15) 

1516m 1592 16.0 1514 N21-H22 (48), O27-H22 (45) 

 1525 12.4 1478 C11-H12 (28) 

1516m 1517 792.8 1463 aNO2(N29) (62) 

1464w 1511 18.6 1446 δCH2(C5) ( 73) 

 1504 18.6 1438 δCH2(C18) ( 52) 

1417sh 1484 385.7 1434 δCH2(C18) ( 41) 

1361vs 1483 93.0 1426 aNO2(N25) ( 15) 

1361vs 1410 9.8 1384 wagCH2(C5) ( 37) 

1361vs 1403 86.6 1380 wagCH2(C18) ( 46) 

 1367 22.0 1331 ρCH2(C5) ( 19), C16-H17( 18) 

1317vs 1358 6.7 1316 C11-C13 ( 10) 

 1343 40.2 1294 N21-H22 ( 20), O27-H22 ( 16) 

1261sh 1321 193.6 1267 N21-H22 ( 15), O27-H22 ( 13) 

 1269 17.6 1232 C5-C8 ( 19), C15-C18 ( 17) 

 1257 469.3 1216 sNO2(N29) (34) 

1183m 1235 513.7 1194 sNO2(N25) (22), ρCH2(C18) (15) 

 1209 17.5 1175 C9-H10( 17), C13-H14 ( 15) 

 1196 64.1 1163 ρ'NH3(N1) ( 13), C11-H12 ( 12) 

1129m 1168 61.1 1138 ρ'NH3(N1) ( 29) 

1113sh 1152 23.8 1117 ρ'NH3(N21) ( 15),N21-H22 ( 15) 

 1133 1.7 1103 ρ'NH3(N21) ( 17) 

1081sh 1116 14.4 1079 ρNH3(N1) ( 8) 

1041m 1081 10.2 1038 ρNH3(N21) ( 8) 

 1044 127.1 1010 C11-H12 ( 27),C9-H10 ( 26) 



996m 1035 179.9 1005 N25-O27 ( 22) 

996m 1023 1.0 997 N29-O32 (56) 

982sh 1012 1.4 996 R1 ( 39) 

 998 4.9 963 C5-N1 ( 38) 

 958 4.6 939 C13-H14 ( 30) 

 949 5.1 928 C16-H17 ( 28) 

914m 931 66.4 905 C18-N21 ( 25) 

884m 924 27.1 877 N21-H22 ( 16), O27-H22 ( 15) 

  905 11.3 838 wCH2(C5) ( 46) 

823m 885 1.1 827 wCH2(C18) ( 6) 

823m 832 24.6 820 wagNO2(N25) ( 29) 

810sh 824 15.0 813 wagNO2(N29) ( 93) 

805sh 821 13.6 806 N21-H22 ( 25), O27-H22 ( 24) 

735sh 743 22.8 730 ρNO2(N25) ( 15) 

 734 38.3 726 ρNO2(N25) ( 34), ρNO2(N29) ( 23) 

 730 33.3 719 R3 ( 10) 

707m 722 15.1 711 δNO2(N25) ( 27) 

707m 717 7.1 708 δNO2(N29) ( 45) 

685vw 712 7.4 696 R1 ( 56) 

644w 650 4.2 641 C15-C18( 36), C8-C5 ( 16), δC8C5N1(7) 

572vw 581 1.2 572 δC15C18N21 ( 17) 

506vw 521 2.5 512 R2 (8) 

 496 27.8 478 N21-H22 ( 43), O27-H22 ( 35) 

465w 488 5.4 476 N21-H22 ( 27), O27-H22 ( 21) 

 466 14.0 453 R2 ( 21), R3 ( 19) 

 399 8.6 392 C15-C18 ( 24), C8-C5 ( 20) 

 352 19.5 342 N21-H22 ( 28), O27-H22 ( 20) 

 329 41.8 320 N21-H22 ( 40), O27-H22 ( 32) 

 318 102.9 308 νH22-O27 ( 24) 

 303 317.6 290 νH2-O32 ( 19) 

 278 11.5 269 O27-H22 ( 24), N21-H22 ( 22) 

 201 9.3 195 wNH3(N1) ( 14), H2O32N29 (8) 

 161 2.3 165 N21-H22 ( 43), O27-H22 ( 23) 

 151 6.8 145 O27-H22 ( 49) 

 146 5.8 130 O32-H2 ( 15), N21H22O27 ( 14) 

 121 7.2 111 wNH3(N21) ( 16), wNO2(N25) ( 11) 

 108 5.1 101 N21-H22 ( 40), O27-H22 ( 36) 

 101 0.2 96 O27-H22 ( 49), N21-H22 ( 43) 

 83 3.6 75 H22O27N25 (8) 

 72 1.7 66 N21-H22 ( 43), O27-H22 ( 41) 

 58 6.8 52 N21-H22 ( 44), wNH3(N21) ( 14) 

 49 1.5 44 N21-H22 ( 62) 

 38 3.0 34 wNO2(N29) ( 19), N1H2O32 ( 17), C15-C18( 16) 

 29 3.9 27 N21-H22 ( 38), O27-H22 ( 34) 

 23 1.4 21 C8-C5 ( 9) 

Abbreviations: ν, stretching; β, deformation in the plane; , deformation out of plane; wag, wagging; , torsion; 

R, deformation ring R, torsion ring; , rocking; w, twisting; , deformation; a, antisymmetric; s, symmetric; 

(A1), Ring 1; (A2), Ring 2; (A3), Ring 3; (A4), Ring 4; 
a
This work, 

b
Intensities in KM/Mole; 

c
From B3LYP/6-

311++G** method; 
d
From scaled quantum mechanics force field. Red color, assigned by GaussView. 



Supplementary Figures 

Figures captions 

 

Fig. S1. Powder X-ray diffraction patterns of BD(NO3)2. 

Fig. S2. Hydrogen bond motifs in BD(NO3)2 compound. 

Fig. S3. fingerprint plot  of O…H/H…O (a), H…H (b) and C…H/H…C (c) contacts existing 

in BD(NO3)2 crystal. 

Fig. S4. Frontier molecular orbital of BD(NO3)2 crystal. 

Fig.  S5. AIM graphs mapped throughout Multiwfn program at B3LYP/6–311++G (d,p) level 

of theory of  the  studied  compound. 

Fig.  S6. MEP of BD(NO3)2 compound. 

Fig. S7. DTA, TG (a) and DSC (b) curves of BD(NO3)2 at rising temperature. 

Fig. S8. Variation of the ln(T) versus 1000/T for the BD(NO3)2 compound. 

Fig. S9. The predicted Raman spectra of monomer and dimer in BD(NO3)2 compound. 

Fig. S10. The best docked pose of BD(NO3)2 with different bacteria. 

Fig. S11. Different types of interactions between BD(NO3)2 and different bacteria. 
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