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inorganic parts and organic parts, respectively.

Figure S4. Simulated and experimental powder X-ray diffraction patterns of 1 and 2.
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Figure S7 Distribution of C and Zn/Cd atoms in unit cells of 1 (a) and 2 (b).

Figure S8. Calculated frequency-dependent NLO coefficients of 1 (a) and 2 (b).



S4

Table S1. Crystal data and structural refinement for 1 and 2.

Empirical formula (C13N3H14)2ZnBr4 (1) (C13N3H14)2CdBr4 (2)

Formula weight/g mol-1 809.55 856.58

Temperature/K 296 296

Crystal system orthorhombic orthorhombic

Space group Pna21 Pna21

a/Å 12.9297(7) 13.0023(5)

b/Å 14.7057(7) 14.6412(5)

c/Å 15.9445(7) 16.1558(6)

α/° 90 90

β/° 90 90

γ/° 90 90

Volume/Å3 3031.7(3) 3075.6(2)

Z 4 4

ρcalC(g/cm3) 1.774 1.85

μ/mm-1 6.108 5.932

F(000) 1584.0 1656.0

2θ range (deg) 4.912 - 55.122 4.19 - 55.162

Index ranges
-16 ≤ h ≤ 16, -15 ≤ k ≤ 19,

-20 ≤ l ≤ 20

-16 ≤ h ≤ 16, -19 ≤ k ≤ 18,

-21 ≤ l ≤ 20

Reflections collected 45996 46484

Independent reflections 6959 [Rint = 0.0579, Rsigma = 0.0495] 7086 [Rint= 0.0826, Rsigma= 0.0791]
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Table S1. Crystal data and structural refinement for 1 and 2.

GOF on F2 1.021 1.004

Final R indexes

[I ≥ 2σ (I)]
R1 = 0.0352, wR2 = 0.0564 R1 = 0.0420, wR2 = 0.0430

Final R indexes

[all data]
R1 = 0.0620, wR2 = 0.0625 R1 = 0.0920, wR2 = 0.0498

Δρmax, Δρmin /e Å‒3 0.34/-0.56 0.40/-0.50

Flack parameter 0.011 (5) 0.000(5)

R1 = Σ||Fo|-|Fc|| / Σ|Fo|, wR2 = {Σ[w(|Fo|2 - |Fc|2)2] / Σ[w(|Fo|4 )]1/2 and w = 1/[σ2(Fo2)+(0.0462P)2]， 

where P = (Fo2+2Fc2)/3.
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Table S2. Fractional atomic coordinates (× 104) and equivalent isotropic displacement parameters (Å2 

× 103) for 1 and 2. Ueq is defined as 1/3 of the trace of the orthogonalized Uij tensor.

Atom x y z Ueq

(1)

Br(1) 3690.4(4) 7058.1(3) 6658.0(4) 38.06(13)

Br(2) 2880.8(5) 5854.3(4) 4638.8(3) 40.41(15)

Br(3) 1032.8(4) 5894.5(4) 6632.3(5) 51.19(17)

Zn(1) 2774.1(5) 5689.7(4) 6147.5(4) 36.10(16)

Br(4) 3537.6(5) 4317.4(4) 6616.7(5) 54.31(17)

N(2) 6885(4) 6542(3) 5762(3) 46.0(12)

N(5) 4146(4) 2706(3) 2947(3) 48.7(13)

N(4) 3937(3) 3822(3) 3944(3) 43.2(12)

N(6) 2519(3) 3093(3) 3363(3) 40.2(12)

N(3) 5492(4) 5999(3) 5013(3) 46.4(13)

C(7) 3537(4) 3210(4) 3423(3) 34.4(13)

C(20) 6123(4) 6661(4) 5208(3) 38.3(14)

N(1) 6016(5) 7457(4) 4845(4) 68.7(17)

C(5) 5374(3) 3623(3) 4895(2) 44.6(14)

C(4) 6420(3) 3704(3) 5084(2) 59.3(18)

C(3) 7096(2) 4076(3) 4500(3) 63(2)

C(2) 6727(3) 4366(3) 3726(3) 63(2)
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Table S2. Fractional atomic coordinates (× 104) and equivalent isotropic displacement parameters (Å2 

× 103) for 1 and 2. Ueq is defined as 1/3 of the trace of the orthogonalized Uij tensor.

Atom x y z Ueq

C(1) 5682(3) 4285(3) 3536.8(19) 48.3(16)

C(6) 5005(2) 3914(3) 4121(2) 35.5(13)

C(18) 6278(2) 5353(3) 6713(3) 48.4(14)

C(17) 6488(3) 4606(3) 7220(3) 56.7(17)

C(16) 7490(4) 4270(3) 7274(3) 60.6(19)

C(15) 8283(2) 4680(3) 6822(3) 57.5(17)

C(14) 8072(2) 5427(3) 6316(2) 48.0(16)

C(19) 7070(3) 5763(2) 6261(2) 40.6(14)

C(10) 188(3) 4263(3) 4838(3) 77(2)

C(11) 1035(3) 3863(3) 5228.6(17) 61.9(19)

C(12) 1819(3) 3479(2) 4749(2) 43.6(14)

C(13) 1757(3) 3495(2) 3879(2) 36.6(13)

C(8) 910(3) 3895(3) 3488.3(18) 52.4(16)

C(9) 126(3) 4279(3) 3968(3) 79(2)

C(22) 4438(4) 8189(3) 4390(3) 79(2)

C(21) 5308(3) 7673(3) 4199(3) 50.3(16)

C(26) 5490(3) 7404(3) 3376(3) 73(2)

C(25) 4803(5) 7650(4) 2746(2) 91(3)
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Table S2. Fractional atomic coordinates (× 104) and equivalent isotropic displacement parameters (Å2 

× 103) for 1 and 2. Ueq is defined as 1/3 of the trace of the orthogonalized Uij tensor.

Atom x y z Ueq

C(24) 3934(4) 8166(4) 2937(4) 85(3)

C(23) 3751(3) 8436(3) 3760(4) 101(3)

(2)

Cd(1) 2757.6(3) 4416.0(3) 6088.7(3) 39.87(13)

Br(2) 2919.6(5) 4135.9(4) 4509.5(4) 41.35(18)

Br(1) 3674.4(5) 2916.3(4) 6644.3(5) 40.15(16)

Br(3) 921.3(5) 4161.6(5) 6632.0(5) 54.5(2)

Br(4) 3574.3(6) 5894.8(5) 6580.1(6) 59.7(2)

N(3) 3972(4) 6150(3) 3848(3) 40.9(15)

N(1) 4178(4) 7306(4) 2903(4) 51.4(17)

N(2) 2563(4) 6906(4) 3310(3) 39.8(15)

N(6) 6861(4) 3474(4) 5755(3) 48.7(16)

C(7) 3573(5) 6780(4) 3355(4) 34.7(17)

N(5) 5495(4) 3987(3) 4989(3) 47.3(16)

C(8) 5046(5) 6050(4) 4026(4) 39.3(18)

C(6) 1859(5) 6547(4) 4677(4) 41.4(18)

C(9) 5694(5) 5650(5) 3464(4) 53(2)

C(5) 1099(6) 6160(5) 5145(5) 58(2)
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Table S2. Fractional atomic coordinates (× 104) and equivalent isotropic displacement parameters (Å2 

× 103) for 1 and 2. Ueq is defined as 1/3 of the trace of the orthogonalized Uij tensor.

Atom x y z Ueq

C(20) 6108(5) 3334(5) 5207(4) 38.2(17)

C(13) 5414(6) 6357(5) 4770(4) 46.2(19)

C(10) 6722(6) 5554(6) 3643(5) 67(3)

C(21) 7036(5) 4278(4) 6231(4) 39.4(18)

C(14) 5296(7) 2285(4) 4221(5) 50(2)

C(25) 6480(7) 5461(5) 7128(5) 58(2)

C(1) 1808(5) 6496(4) 3827(4) 33.9(17)

C(12) 6448(7) 6251(5) 4940(5) 57(2)

C(11) 7104(6) 5862(6) 4377(6) 62(2)

C(17) 3955(8) 1781(6) 3009(7) 76(3)

C(22) 8029(5) 4619(5) 6269(4) 50(2)

C(18) 4823(8) 2256(6) 2818(5) 88(3)

C(26) 6266(5) 4703(5) 6670(5) 47.2(17)

C(23) 8225(6) 5368(5) 6745(5) 60(2)

N(4) 5998(5) 2526(4) 4855(4) 75(2)

C(2) 988(6) 6076(5) 3456(5) 54(2)

C(19) 5493(6) 2501(5) 3419(6) 69(2)

C(24) 7439(7) 5805(5) 7173(5) 61(2)
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Table S2. Fractional atomic coordinates (× 104) and equivalent isotropic displacement parameters (Å2 

× 103) for 1 and 2. Ueq is defined as 1/3 of the trace of the orthogonalized Uij tensor.

Atom x y z Ueq

C(4) 277(6) 5729(6) 4770(6) 77(3)

C(3) 220(6) 5690(6) 3920(6) 82(3)

C(15) 4422(8) 1826(5) 4426(6) 72(2)

C(16) 3748(8) 1570(6) 3814(8) 86(3)
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Table S3. Bond lengths for 1 and 2.

Atom Atom Length/Å Atom Atom Length/Å

(1)

Br(1) Zn(1) 2.4729(8) C(1) C(6) 1.39

Br(2) Zn(1) 2.4217(9) C(18) C(17) 1.39

Br(3) Zn(1) 2.3995(8) C(18) C(19) 1.39

Zn(1) Br(4) 2.3680(8) C(17) C(16) 1.39

N(2) C(20) 1.334(7) C(16) C(15) 1.39

N(2) C(19) 1.416(5) C(15) C(14) 1.39

N(5) C(7) 1.320(7) C(14) C(19) 1.39

N(4) C(7) 1.330(7) C(10) C(11) 1.39

N(4) C(6) 1.417(5) C(10) C(9) 1.39

N(6) C(7) 1.331(6) C(11) C(12) 1.39

N(6) C(13) 1.414(5) C(12) C(13) 1.39

N(3) C(20) 1.307(7) C(13) C(8) 1.39

C(20) N(1) 1.314(7) C(8) C(9) 1.39

N(1) C(21) 1.414(6) C(22) C(21) 1.39

C(5) C(4) 1.39 C(22) C(23) 1.39

C(5) C(6) 1.39 C(21) C(26) 1.39

C(4) C(3) 1.39 C(26) C(25) 1.39

C(3) C(2) 1.39 C(25) C(24) 1.39
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Table S3. Bond lengths for 1 and 2.

Atom Atom Length/Å Atom Atom Length/Å

C(2) C(1) 1.39 C(24) C(23) 1.39

(2)

Cd(1) Br(2) 2.5926(9) C(13) C(12) 1.381(9)

Cd(1) Br(1) 2.6549(8) C(10) C(11) 1.362(11)

Cd(1) Br(3) 2.5710(8) C(21) C(22) 1.385(8)

Cd(1) Br(4) 2.5388(8) C(21) C(26) 1.375(8)

N(3) C(7) 1.325(8) C(14) N(4) 1.417(9)

N(3) C(8) 1.433(8) C(14) C(19) 1.358(10)

N(1) C(7) 1.321(7) C(14) C(15) 1.361(11)

N(2) C(7) 1.329(7) C(25) C(26) 1.363(9)

N(2) C(1) 1.421(7) C(25) C(24) 1.346(11)

N(6) C(20) 1.335(8) C(1) C(2) 1.369(9)

N(6) C(21) 1.425(8) C(12) C(11) 1.371(10)

N(5) C(20) 1.294(7) C(17) C(18) 1.361(11)

C(8) C(9) 1.370(9) C(17) C(16) 1.364(12)

C(8) C(13) 1.369(9) C(22) C(23) 1.364(9)

C(6) C(5) 1.367(9) C(18) C(19) 1.354(11)

C(6) C(1) 1.377(9) C(23) C(24) 1.389(10)

C(9) C(10) 1.374(10) C(2) C(3) 1.370(10)
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Table S3. Bond lengths for 1 and 2.

Atom Atom Length/Å Atom Atom Length/Å

C(5) C(4) 1.381(10) C(4) C(3) 1.376(12)

C(20) N(4) 1.320(8) C(15) C(16) 1.374(12)
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Table S4. Bond angles for  and 2.

Atom Atom Atom Angle/˚ Atom Atom Atom Angle/˚

(1)

Br(2) Zn(1) Br(1) 102.61(3) C(17) C(18) C(19) 120

Br(3) Zn(1) Br(1) 103.97(3) C(16) C(17) C(18) 120

Br(3) Zn(1) Br(2) 111.16(4) C(15) C(16) C(17) 120

Br(4) Zn(1) Br(1) 112.94(3) C(16) C(15) C(14) 120

Br(4) Zn(1) Br(2) 112.04(3) C(15) C(14) C(19) 120

Br(4) Zn(1) Br(3) 113.35(4) C(18) C(19) N(2) 121.2(3)

C(20) N(2) C(19) 127.1(4) C(14) C(19) N(2) 118.7(3)

C(7) N(4) C(6) 124.6(4) C(14) C(19) C(18) 120

C(7) N(6) C(13) 126.5(4) C(11) C(10) C(9) 120

N(5) C(7) N(4) 120.5(5) C(12) C(11) C(10) 120

N(5) C(7) N(6) 118.4(5) C(11) C(12) C(13) 120

N(4) C(7) N(6) 121.1(5) C(12) C(13) N(6) 122.2(3)

N(3) C(20) N(2) 121.4(5) C(12) C(13) C(8) 120

N(3) C(20) N(1) 119.5(5) C(8) C(13) N(6) 117.8(3)

N(1) C(20) N(2) 119.1(5) C(9) C(8) C(13) 120

C(20) N(1) C(21) 126.1(5) C(8) C(9) C(10) 120

C(4) C(5) C(6) 120 C(21) C(22) C(23) 120

C(5) C(4) C(3) 120 C(22) C(21) N(1) 119.1(4)
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Table S4. Bond angles for  and 2.

Atom Atom Atom Angle/˚ Atom Atom Atom Angle/˚

C(2) C(3) C(4) 120 C(26) C(21) N(1) 120.9(4)

C(3) C(2) C(1) 120 C(26) C(21) C(22) 120

C(2) C(1) C(6) 120 C(21) C(26) C(25) 120

C(5) C(6) N(4) 118.8(3) C(24) C(25) C(26) 120

C(1) C(6) N(4) 121.2(3) C(25) C(24) C(23) 120

C(1) C(6) C(5) 120 C(24) C(23) C(22) 120

(2)

Br(2) Cd(1) Br(1) 99.52(3) C(26) C(21) N(6) 122.4(6)

Br(3) Cd(1) Br(2) 112.86(3) C(26) C(21) C(22) 119.5(7)

Br(3) Cd(1) Br(1) 100.47(3) C(19) C(14) N(4) 120.7(8)

Br(4) Cd(1) Br(2) 114.12(3) C(19) C(14) C(15) 120.3(8)

Br(4) Cd(1) Br(1) 114.32(3) C(15) C(14) N(4) 119.0(8)

Br(4) Cd(1) Br(3) 113.90(3) C(24) C(25) C(26) 121.5(8)

C(7) N(3) C(8) 125.0(5) C(6) C(1) N(2) 122.0(6)

C(7) N(2) C(1) 126.3(5) C(2) C(1) N(2) 118.1(7)

C(20) N(6) C(21) 127.0(6) C(2) C(1) C(6) 119.9(6)

N(3) C(7) N(2) 121.1(6) C(11) C(12) C(13) 121.4(7)

N(1) C(7) N(3) 120.3(6) C(10) C(11) C(12) 119.2(8)

N(1) C(7) N(2) 118.6(6) C(18) C(17) C(16) 119.7(9)
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Table S4. Bond angles for  and 2.

Atom Atom Atom Angle/˚ Atom Atom Atom Angle/˚

C(9) C(8) N(3) 120.7(7) C(23) C(22) C(21) 119.3(7)

C(13) C(8) N(3) 118.9(7) C(19) C(1) C(17) 120.4(9)

C(13) C(8) C(9) 120.5(7) C(25) C(26) C(21) 119.9(7)

C(5) C(6) C(1) 119.7(7) C(22) C(23) C(24) 120.8(7)

C(8) C(9) C(10) 120.1(7) C(20) N(4) C(14) 127.2(6)

C(6) C(5) C(4) 120.4(7) C(1) C(2) C(3) 120.8(8)

N(5) C(20) N(6) 121.3(6) C(18) C(19) C(14) 120.1(8)

N(5) C(20) N(4) 118.5(6) C(25) C(24) C(23) 118.9(8)

N(4) C(20) N(6) 120.2(6) C(3) C(4) C(5) 119.9(8)

C(8) C(13) C(12) 118.5(7) C(2) C(3) C(4) 119.3(8)

C(11) C(10) C(9) 120.3(8) C(14) C(15) C(16) 119.5(9)

C(22) C(21) N(6) 118.0(6) C(17) C(16) C(15) 119.9(9)
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Table S5. Hydrogen bond lengths (Å) for 1 and 2.

D‒H d(D‒H) d(H…A) d(D…A) ∠(D‒H…A)(°) A

(1)

N(1)‒H(1) 0.86 2.72 3.477(6) 148 Br(2)#1

N(2)‒H(2) 0.86 2.63 3.425(5) 153 Br(1)#1

N(3)‒H(3A) 0.86 2.78 3.435(5) 135 Br(2)

N(4)‒H(4) 0.86 2.68 3.468(4) 152 Br(2)

N(5)‒H(5A) 0.86 2.87 3.489(5) 130 Br(1)#2

N(5)‒H(5B) 0.86 2.61 3.398(5) 154 Br(3)#3

N(6)‒H(6) 0.86 2.65 3.486(5) 163 Br(1)#3

(2)

N(1)‒H(1A) 0.86 2.85 3.470(6) 131 Br(1)#4

N(1)‒H(1B) 0.86 2.63 3.408(6) 152 Br(3)#5

N(2)‒H(2) 0.86 2.64 3.467(5) 161 Br(1)#5

N(3)‒H(3) 0.86 2.63 3.422(5) 154 Br(2)

N(4)‒H(4A) 0.86 2.81 3.532(6) 142 Br(2)#6

N(5)‒H(5A) 0.86 2.77 3.444(5) 136 Br(2)

N(6)‒H(6A) 0.86 2.63 3.430(5) 155 Br(1)#6

Symmetry transformations used to generate equivalent atoms: #1 1/2+x, 3/2-y, z; #2 1-x, 1-y, -1/2+z; #3 1/2-x, -

1/2+y, -1/2+z; #4 1-x, 1-y, -1/2+z; #5 1/2-x, 1/2+y, -1/2+z; #6 1/2+x, 1/2-y, z.
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Table S6. The x/y/z-projections of local dipole moments (DM) of [ZnBr4]2‒ and [CdBr4]2‒ in one-unit 

cell of 1 and 2.

Ion μx (D) μy (D) μz (D)

(1)

[ZnBr4]2‒ -0.382523 -2.7583769 0.35409998

[ZnBr4]2‒ 0.38043 2.75777824 0.35409998

[ZnBr4]2‒ 0.38093562 -2.7548558 0.355347

[ZnBr4]2‒ -0.3820174 2.75780178 0.355347

Total [ZnBr4]2‒ -0.003174815 0.002347358 1.418893948

(2)

[CdBr4]2‒ -0.451625215 3.260348857 0.006384011

[CdBr4]2‒ 0.451625215 -3.260348857 0.006384011

[CdBr4]2‒ 0.451625215 3.260348857 0.006384011

[CdBr4]2‒ -0.451625215 -3.260348857 0.006384011

Total [CdBr4]2‒ -1.73195E-14 1.59872E-14 0.025536044
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Table S7. The bond distortion degree ( ) and bond angle distortion (σ2) of the ZnBr4 (1) and CdBr4 (2) ∆𝑑

tetrahedra.

Compound bond distance/Å d0/Å Δd

Zn(1)‒Br(1) 2.4729

Zn(1)‒Br(2) 2.4217

Zn(1)‒Br(3) 2.3995
1

Zn(1)‒Br(4) 2.3680

2.4155 2.52 × 10−4

Cd(1)‒Br(1) 2.6549

Cd(1)‒Br(2) 2.5926

Cd(1)‒Br(3) 2.5710
2

Cd(1)‒Br(4) 2.5388

2.5895 2.68×10-4

Compound Angle Angle/˚ 𝜃0/˚ σ2

Br(2)‒Zn(1)‒Br(1) 102.61

Br(3)‒Zn(1)‒Br(1) 103.97

Br(3)‒Zn(1)‒Br(2) 111.16

Br(4)‒Zn(1)‒Br(1) 112.94

Br(4)‒Zn(1)‒Br(2) 112.04

1

Br(4)‒Zn(1)‒Br(3) 113.35

109.5 22.7824

Br(2)‒Cd(1)‒Br(1) 99.52

Br(3)‒Cd(1)‒Br(1) 100.47

Br(3)‒Cd(1)‒Br(2) 112.86

Br(4)‒Cd(1)‒Br(1) 114.32

Br(4)‒Cd(1)‒Br(2) 114.12

2

Br(4)‒Cd(1)‒Br(3) 113.90

109.5 51.2735
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Table S8. Linear and nonlinear optical properties of organic-inorganic hybrid ionic metal halides containing d10 transition metal 

cations

Compounds
Space 

group

SHG 

efficiency

Band gap 

(eV)

Birefringence

(@1064 nm)
PM LIDT Ref

[N(CH3)4]2HgBr2I2 P212121 0.46 × KDP 2.8 0.031 √ - 1

[N(CH3)4]2HgI4 P212121 0.5 × KDP 2.73 0.002 × - 1

(TpyH3)[CdCl4][Cl] P212121 0.72 × KDP 2.85, - × - 2

(C20H20P)CuBr2 P21 1.1 × KDP 3.56 0.12 √ - 3

(C20H20P)CuCl2 P21 0.89 × KDP 3.64 0.13 √ - 3

NH4HgBr3·H2O Cmm2 28 × KDP 3.40 0.183 √ 52.7 × AGS 4

[(CH2)3NH2S]CdBr3 Cmc21 0.73 × KDP - - - - 5

(C6H14N)2CdCl4 Cmc21 0. 6× KDP - - - - 6

(C3N6H7)(C3N6H6)HgCl3 P21 5 × KDP 4.4 0.246 √ - 7

(H6C2N)2CdI4 P212121 0.5 × KDP 3.86 0.047 × - 8

α-(CN3H6)3Cu2I5 Fdd2 1.8 × KDP 2.80 - × - 9

(H7C3N6)(H6C3N6)ZnCl3 P21 2.8 × KDP 5.25 0.255 √ - 10

(S-PCA) CuBr2 C2 0.3 × KDP 2.7 - - - 11

(S-PCA)CuBr2· 0.5H2O C2 0.4 × KDP 2.87 - - - 11

(S-PCA) CuI2 C2 0.6 × KDP 3.66 - - - 11

N(CH3)4ZnCl3 Pmc21 15 × SiO2 3.4 - × - 12

([Et3P(CH2)2Cl][Cd(dca)3] P212121 0.16 × KDP - - - - 13

[N(CH3)4] HgBrI2 Pmc21 4.5 × KDP 2.83 0.025 × - 14

[R-MPA]2CdCl4 Cc 0.53 × KDP 4.418 - - - 15

[Et3(n-Pr)P][Cd(dca)3] P212121 0.12 × KDP - - - - 16

(l-Hpro)2Cd5Cl12 (1L) P1 0.25 × KDP 4.80 0.05 √ - 17

(l-Hpro)(l-pro)CdCl3 (2L) P21 0.7 × KDP 5.10 0.06 √ - 17

[Me3NCH2Cl]CdCl3 Cc 0.73 × KDP 5.24 0.043 √ - 18

(C13N3H14)2ZnBr4 Pna21 1.22 × KDP 3.96 0.15 √ 28 × AGS This work

(C13N3H14)2CdBr4 Pna21 1.14 × KDP 3.98 0.12 √ 25 × AGS This work
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Table S9. Point charge model analysis of 1 and 2. According to the crystal structure data collected at 

296 K, we select a unit cell and assume that the centers of the positive charges of the organic cations 

and the negative charges of the (ZnBr4)2‒ and (CdBr4)2‒ are located on the C and Cd/Zn atoms, 

respectively.

(1)

Atom Atom coordinate Coordinate of charge center

Zn(1) (0.77741, 0.93103, 0.61475)

Zn(1) (0.27741, 0.56897, 0.61475)

Zn(1) (0.72259, 0.43103, 0.11475)

Zn(1') (0.22259, 0.06897, 0.11475)

（0.5, 0.5, 0.36475）

C(7) (0.8537, 0.179, 0.3423)

C(7) (0.3537, 0.321, 0.3423)

C(7) (0.6463, 0.679, 0.8423)

C(7) (0.1463, 0.821, 0.8423)

C(20) (0.1123, 0.8339, 0.5208)

C(20) (0.8877, 0.1661, 0.0208)

C(20) (0.3877, 0.3339, 0.0208)

C(20) (0.6123, 0.6661, 0.5208)

(0.5, 0.5, 0.43155)

(0.43155 - 0.36475) × c × Z × e = 0.0668 × 15.9445 × 10-10 m × 4 × 1.6 × 10-19 C
= 6.8166 × 10-29 C·m = 20.4735 D

(2)

Atom Atom coordinate Coordinate of charge center

Cd(1) (0.27576, 0.4416, 0.60887)

Cd(1') (0.77576, 0.0584, 0.60887)

Cd(1) (0.72424, 0.5584, 0.10887)

Cd(1) (0.22424, 0.9416, 0.10887)

（0.5, 0.5, 0.35887）

C(7) (0.3573, 0.67798, 0.3355)

C(7) (0.6427, 0.32202, 0.8355)

C(7) (0.8573, 0.82202, 0.3355)

(0.5, 0.5, 0.4281)
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C(7) (0.1427, 0.17798, 0.8355)

C(20) (0.61078, 0.33337, 0.5207)

C(20) (0.88922, 0.83337, 0.0207)

C(20) (0.11078, 0.16663, 0.5207)

C(20) (0.38922, 0.66663, 0.0207)

(0.4281 - 0.35887) × c × Z × e = 0.06923 × 16.1558 × 10-10 m × 4 × 1.6 × 10-19 C
= 7.158 × 10-29 C·m = 21.459 D

(1): μc = 20.4735/ (3031.7 3.72) = 4.93 10-4 D/(Å3 eV2) ×  ×  

(2): μc = 21.459/ (3075.6 3.842) = 4.73  10-4 D/(Å3 eV2) ×   ×
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Table S10. Bond valence sum of Cd2+ and Zn2+ ions in 1 and 2.

Compound Bond Bond distance (Å) Bond valence Sum

Zn‒Br(1) 2.4729 0.417707867

Zn‒Br(2) 2.4217 0.479440665

Zn‒Br(3) 2.3995 0.510189541
1

Zn‒Br(4) 2.3680 0.554776922

1.962114995

Cd‒Br(1) 2.6549 0.438531197

Cd‒Br(2) 2.5926 0.51853033

Cd‒Br(3) 2.5710 0.550296917
2

Cd‒Br(4) 2.5388 0.600008888

2.107367332
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Table S11. Measured LIDTs of 1, 2 and AGS for their crystals.

Compou

nd

Damage energy 

(mJ)
Spot area (cm²) LIDT (MW/cm2) LIDT (× AGS)

LIDT (× 

KDP)

AGS 1.81 0.022698 7.97 1

1 51.3 0.022698 226.01 28.36 0.87

2 45.2 0.022698 199.14 24.98 0.76

Table S12. The calculated frequency-dependent SHG coefficients of 1 and 2.

Compound Nonvanishing independent SHG 

coefficients

Largest SHG coefficient at 1064 nm (pm/v)

d15 0.34

d24 0.261

d33 0.14

d15 0.32

d24 0.242

d33 0.13
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Figure S1. (a) The structure of 2 along the c-axis; (b) The inorganic and organic parts rotating along 

the c axis with 21 helical symmetry; (c) The organic layers in the ac plane; (d) The inorganic layers in 

the bc plane and their dipole moments. Hydrogen atoms are omitted for clarity.

 

Figure S2. The hydrogen bonds in 1 (a) and 2 (b).
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Figure S3. Dipole moments of [MBr4]2‒ and C13N3H14
+ ions in one-unit cell. (a) 1; (b) 2; Blue: [MBr4]2‒; 

Orange and purple: C13N3H14
+. The red arrows in the middle present the total dipole moments of the 

inorganic parts and organic parts, respectively.

Figure S4. Simulated and experimental powder X-ray diffraction patterns of 1 and 2.
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Figure S5. The TGA curves of 1 (a) and 2 (b).

Figure S6. Optical photographs of 1 (a) and 2 (b).

Figure S7. Distribution of C and Zn; C and Cd atoms in unit cells of 1 (a) and 2 (b).
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Figure S8. Calculated frequency-dependent SHG coefficients of 1 (a) and 2 (b).
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