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Table S1. Main parameters of processing and Rietveld refinement of the (C9NH20)6Pb3Br12. 

Compound (C9NH20)6Pb3Br12 

Sp.Gr. R-3 

a, Å 17.3606 (7) 

c, Å 22.579 (1) 

V, Å3 5893.4 (6) 

Z 9 

2θ-interval, º 5-50 

Rwp, % 7.74 

Rp, % 5.86 

Rexp, % 4.36 

χ2 1.78 

Table S2. Crystal structure parameters of (C9NH20)6Pb3Br12. 

Single crystal (C9NH20)6Pb3Br12 

Moiety formula C18H40Br4N2Pb 

Dimension (mm) 0.02×0.01×0.005 

Color Colorless 

Molecular weight 811.35 

Temperature (K) 293 (2) 

Space group, Z R-3, 9 

a (Å) 17.3128 (8) 

c (Å) 22.5186 (11) 

V (Å3) 5845.3 (6) 

ρcalc (g/cm3) 2.074 

μ (mm-1) 12.652 

Reflections measured 13835 

Reflections independent 3341 

Reflections with F > 4σ(F) 2635 
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2max () 60.812 

h, k, l - limits 

-22 ≤ h ≤ 23; 

-24 ≤ k ≤ 23; 

-30 ≤ l ≤ 31 

Rint 0.0285 

The weighed refinement of F2 w=1/[σ2(Fo
2)+(0.0373P)2 +6.0635P] 

Number of refinement parameters 117 

R1 [Fo > 4σ(Fo)] 0.0258 

wR2 0.0653 

Goof 1.033 

∆ρmax (e/Å3) 0.808 

∆ρmin (e/Å3) -0.733 

(∆/σ)max 0.002 

 

Table S3. Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2). 

 x y z Uiso*/Ueq 

Pb1 2/3 1/3 1/3 0.04665 (9) 

Pb2 2/3 1/3 0.51498 (2) 0.04738 (8) 

Br1 0.70285 (3) 0.48589 (3) 0.41611 (2) 0.06140 (12) 

Br2 0.81078 (3) 0.47991 (3) 0.58042 (2) 0.07637 (14) 

C1 0.3407 (4) 0.4098 (4) 0.4446 (3) 0.0965 (17) 

H1A 0.3775 0.4683 0.4621 0.116* 

H1B 0.2850 0.4048 0.4315 0.116* 

C2 0.3237 (5) 0.3391 (4) 0.4882 (3) 0.111 (2) 

H2A 0.2665 0.3179 0.5075 0.133* 

H2B 0.3700 0.3611 0.5182 0.133* 

C3 0.3240 (5) 0.2645 (4) 0.4517 (3) 0.117 (2) 

H3A 0.2665 0.2103 0.4545 0.140* 
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H3B 0.3694 0.2522 0.4664 0.140* 

C4 0.3438 (4) 0.2972 (4) 0.3867 (3) 0.105 (2) 

H4A 0.3830 0.2796 0.3679 0.126* 

H4B 0.2893 0.2742 0.3638 0.126* 

N5 0.3884 (3) 0.3961 (3) 0.39331 (19) 0.0781 (11) 

C6 0.3930 (4) 0.4481 (4) 0.3385 (3) 0.0948 (16) 

H6A 0.4242 0.5110 0.3487 0.114* 

H6B 0.4288 0.4392 0.3091 0.114* 

C7 0.3083 (5) 0.4265 (5) 0.3112 (3) 0.113 (2) 

H7A 0.2669 0.4232 0.3416 0.135* 

H7B 0.2827 0.3688 0.2919 0.135* 

C8 0.3226 (6) 0.4981 (8) 0.2654 (4) 0.154 (3) 

H8A 0.3512 0.5559 0.2848 0.185* 

H8B 0.3627 0.4996 0.2348 0.185* 

C9 0.2470 (9) 0.4847 (12) 0.2398 (5) 0.269 (8) 

H9A 0.1983 0.4283 0.2524 0.322* 

H9B 0.2530 0.4849 0.1974 0.322* 

H9C 0.2356 0.5315 0.2513 0.322* 

C10 0.4825 (4) 0.4301 (4) 0.4098 (3) 0.1014 (18) 

H10A 0.4853 0.4103 0.4491 0.122* 

H10B 0.5141 0.4941 0.4088 0.122* 

H10C 0.5092 0.4081 0.3822 0.122* 

 

Table S4. Main geometric parameters (Å, º) of (C9NH20)6Pb3Br12. 

Pb1—Br1i 3.0312 (4) C4—H4A 0.9700 

Pb1—Br1 3.0312 (4) C4—H4B 0.9700 

Pb1—Br1ii 3.0312 (4) N5—C10 1.476 (7) 
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Pb1—Br1iii 3.0312 (4) N5—C6 1.506 (7) 

Pb1—Br1iv 3.0313 (4) C6—C7 1.456 (9) 

Pb1—Br1v 3.0313 (4) C6—H6A 0.9700 

Pb2—Br2ii 2.9164 (5) C6—H6B 0.9700 

Pb2—Br2iii 2.9164 (5) C7—C8 1.535 (11) 

Pb2—Br2 2.9164 (5) C7—H7A 0.9700 

C1—C2 1.478 (8) C7—H7B 0.9700 

C1—N5 1.507 (6) C8—C9 1.340 (13) 

C1—H1A 0.9700 C8—H8A 0.9700 

C1—H1B 0.9700 C8—H8B 0.9700 

C2—C3 1.533 (8) C9—H9A 0.9600 

C2—H2A 0.9700 C9—H9B 0.9600 

C2—H2B 0.9700 C9—H9C 0.9600 

C3—C4 1.544 (9) C10—H10A 0.9600 

C3—H3A 0.9700 C10—H10B 0.9600 

C3—H3B 0.9700 C10—H10C 0.9600 

C4—N5 1.492 (6)   

    

Br1i—Pb1—Br1 93.854 (12) Br1iii—Pb1—Br1iv 180.0 

Br1i—Pb1—Br1ii 180.0 Br1i—Pb1—Br1v 86.147 (12) 

Br1—Pb1—Br1ii 86.148 (12) Br1—Pb1—Br1v 180.0 

Br1i—Pb1—Br1iii 93.853 (12) Br1ii—Pb1—Br1v 93.851 (12) 

Br1—Pb1—Br1iii 86.149 (12) Br1iii—Pb1—Br1v 93.853 (12) 

Br1ii—Pb1—Br1iii 86.148 (12) Br1iv—Pb1—Br1v 86.146 (12) 

Br1i—Pb1—Br1iv 86.148 (12) Br2ii—Pb2—Br2iii 96.719 (15) 

Br1—Pb1—Br1iv 93.853 (12) Br2ii—Pb2—Br2 96.718 (15) 

Br1ii—Pb1—Br1iv 93.851 (12) Br2iii—Pb2—Br2 96.718 (15) 
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Symmetry codes:  (i) x-y+1/3, x-1/3, -z+2/3; (ii) -x+y+1, -x+1, z; (iii) -y+1, x-y, z; (iv) y+1/3, -x+y+2/3, -

z+2/3; (v) -x+4/3, -y+2/3, -z+2/3. 

 

Table S5. Hydrogen-bond geometry in (C9NH20)6Pb3Br12 structure (Å, ).  

D—H d(D—H) d(H···A)  D—H···A D···A A Transformation for A atom 

C6—H6A 0.97 2.89 158 3.806 (6) Br2 y, 1-x+y, 1-z 

 

Table S6. EA analysis of (C9NH20)6Pb3Br12 samples. 

compound 
 mass %  

mole ratio C:H:N 
C (%) H (%) N (%) 

theoretical 26.64 4.93 3.45 9: 20: 1 

sample 1 26.46 4.25 3.62 8.5: 16.4: 1 

sample 2 25.67 4.28 3.41 8.8: 17.6: 1 
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