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1. Supplementary Tables.

Table S1. Fractional atomic coordinates (x10%) and equivalent isotropic displacement parameters

(A2x10%) of L.

Atom X y z Uiq®
Brl 13781.1(11) 4365.5(7) 2500 29.3(2)
Rbl 8652.7(10) 2874.6(7) 2500 31.2(2)
01 8871(5) 5596(4) 3789(3) 35.1(10)
02 3075(7) 7500 5000 41.2(16)
NI 8882(8) 7500 5000 22.9(14
N2 5955(6) 6482(5) 4424(4) 26.5(12)
Cl 7961(7) 6460(6) 4360(4) 23.4(13)
C2 4893(10) 7500 5000 24.8(18)

2U(cq) 1 defined as one-third of the trace of the orthogonalized Uj;

tensor.



Table S2. Fractional atomic coordinates (x10%) and equivalent isotropic displacement parameters

(A2x10%) of 1L

Atom x y z Ueq?
I1 3499.4(5) 2500 10663.9(2) 14.56(12)

Rbl 4526.5(7) 2500 7967.5(4) 14.88(15)
02 3438(4) 5255(4) 3225(2) 18.0(7)
0Ol 2901(5) 2500 6067(3) 16.9(10)
NI 3310(5) 3893(5) 4657(3) 12.9(7)
N2 3535(7) 2500 3219(3) 15.3(11)
Cl 3160(7) 2500 5189(4) 14.4(13)
C2 3422(5) 3980(6) 3659(3) 13.7(9)

2U(cq) 1 defined as one-third of the trace of the orthogonalized Uj

tensor.



Table S3. Fractional atomic coordinates (x10%) and equivalent isotropic displacement parameters

(A2x10%) of I11.

Atom X y z Ueq®
Csl 11319.2(8) 2106.4(6) 7500 30.7(2)
Brl 6240.8(13) 611.4(10) 7500 32.6(3)
01 8703(6) 4378(6) 6152(4) 42.4(12)
02 2939(10) 2500 5000 44.8(18)
N1 8730(11) 2500 5000 28.6(16)
N2 5818(8) 3490(6) 5563(4) 29.4(12)
Cl 7794(10) 3525(8) 5622(5) 29.5(14)
C2 4735(14) 2500 5000 28.6(19)

2U(cq) 1 defined as one-third of the trace of the orthogonalized Uj

tensor.



Table S4. Anisotropic displacement parameters (A2x10%) of I.

Atom Uy Un Uss Uss Uss Un
Brl  27.3(4) 269(4) 33.6(6) 0 0 -1.53)
Rbl  31.4(4) 24.4(4) 38.0(6) 0 0 2.6(4)
Ol  282(19) 41(2) 36(3) -15.1(19) 43(19) 4.0(19)
02  12Q2)  46(4)  65(5) -7(3) 0 0
N1 9(3) 303)  30(4) -7(3) 0 0
N2 16(2) 272 37(4) -8(2) 12)  -4Q2)
Cl  223) 303  1903) 3(3) 12)  -1Q2)
C2  21(4)  28(4) 2605 -1(4) 0 0

2U(cq) 1s defined as one-third of the trace of the orthogonalized Uj;

tensor.



Table S5. Anisotropic displacement parameters (A2x10%) of II.

Atom Uy Un Uss Uss Uss Uns
11 1642 16.82) 10.52(17) 0  024(14) 0
Rbl  13.03) 20.9(4) 10.7(2) 0 0.7(2) 0
02 244(16) 11.6(17) 18.1(14) 42(13) 3.1(12) -0.3(14)
Ol 1822  233)  10.3(19) 0  -0816) 0
N1 144(17)  9@2)  149(16) -2.3(15) -0.1(13) 1.9(15)
N2 2203) 16(3) 8(2) 0 2(2) 0

Cl 9(3) 20(4) 14(3) 0 -1(2) 0

C2 114190  173) 124(18)  02(17)  -2.7(15)  -1.5(19)

2U(cq) 1s defined as one-third of the trace of the orthogonalized Uj;

tensor.



Table S6. Anisotropic displacement parameters (A2x103) of I11.

Atom Uy Ut Uss Uss Uss Un
Csl  313(4) 2673) 34203) 0 0 1.9Q2)
Brl  28.8(5) 30.7(5) 38.3(5) 0 0 -0.7(4)
0ol 343)  4203) 503) -14(2)  -6(2)  -8(2)
02 194)  59(5) 56(4)  -5(4) 0 0
N1 234) 314 31¢4)  -103) 0 0
N2 243)  303)  353) -53) 32 502
Cl 32(4)  263) 303)  43) -43)  -303)
C2 30(5) 28(5)  27(4)  6(4) 0 0

2U(cq) 1s defined as one-third of the trace of the orthogonalized Uj;

tensor.



Table S7. Selected bond lengths [A] of I - IIL.

I 1
Bond Length/A Bond Length/A Bond Length/A
0O1-C1 1.213(6) 01-C1 1.227(7) 01-C1 1.205(7)
02-C2 1.235(8) 02-C2 1.213(5) 02-C2 1.232(11)
NI-Cl 1.366(5) NI-Cl 1.370(5) NI-Cl 1.384(8)
N2-Cl 1.365(6) NI-C2 1.381(5) N2-Cl 1.359(8)
N2-C2 1.354(5) N2-C2 1.369(5) N2-C2 1.372(7)




Table S8. Selected bond angles (°) of I - I11.

II 11
Angle ) Angle ) Angle (©)
C2-N2-C1 125.0(5) CI-N1-C2 125.6(4) CI-N2-C2 125.8(6)
OI1-C1-N1 122.1(4) OI1-C1-N1 122.7(3) OI1-C1-N1 121.2(6)
O1-C1-N2 123.6(5) 02-C2-N1 122.5(4) O1-C1-N2 124.3(7)
02-C2-N2 122.2(3) 02-C2-N2 124.0(4) 02-C2-N2 122.8(4)
N2-CI1-N1 114.3(5) N2-C2-N1 113.5(4) N2-C1-N1 114.6(6)




Table S9. The infrared vibrations and assignments of I - IV in detail (Vibrational frequencies/cm!).

I I I1I 10Y% Assignment
415 414 o(N-C-0)
528 532 524 540 o(C=0)
646, 692 673 641, 692 690 0(CNCQ), o(NCO)
730 - 790 718,758 730 - 770 769 m(C-0)
1045 1045 1050 1063 v(C-0)
1396 1384 1392 1388 v(C-N)
1462 1446, 1575 1440 - 1580 1475 V(C5N3)
1700 - 1790 1710 - 1780 1700 - 1780 1700 - 1790 v(C=0)
2783, 2851 2762, 2857 2778, 2843 2766, 2867 Hydrogen Bonds
3020 - 3260 3040 -3140 3030 - 3280 2944, 3103 v(NH)




2. Supplementary Figures.

(a) (b)
i, | = — Exp
= —Cal | > — Cal
8 8
S hae. AT 2 meMthmn
‘n K]
C c
8 d\ g
£ £ | ‘I
e i s e i _l.l._l_l.l.l.l.l.
10 20 30 40 50 60 70 10 20 30 40 50 60 70
26 (deg) 26 (deq)
(c) (d)
— —Exp| ~ — EXp
= —Cal | > — Cal
s s
> sl >
C [
[0} Q
2 ‘ ‘} h £
— ] 1 1 ] 1 1 l I| = ]

10 20 30 40 50 60 70 10 20 30.40.50.60'70
26 (deg) 26 (deq)

Figure S1. The calculated and experimental PXRD patterns for (a) I, (b) II, (c) IIT and (d) IV.
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Figure S2. EDS analysis of (a) I, (b) IL, (c) IIT and (d) I'V.
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Figure S3. The TG and DSC curves of (a) I, (b) 1L, (c) I and (d) IV.
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Figure S4. The IR spectra of (a) L, (b) 1L, (c) IIT and (d) IV.
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Figure S5. The Raman spectra of (a) I, (b) I, (c) IIT and (d) IV.



(a) RbBr'(H3C3N303)

| (d) NBr'(H303N303)

Figure S6. Photographs of crystal (a) I, (b) I1, (c) III and (d) IV for the measurement of

birefringence.
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Figure S7. Calculated band structures (a) and the partial density of states of constituent atoms in IV
(b).
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T-bond state anti-1r bond state

Figure S8. The conjugated n-bond state around -5 eV and anti-n bond state around 4 eV on

H;C;3N305 neutral molecule.
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Figure S9. Calculated band structures of (a) I, (b) II and (c) IIL.
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Figure S10. The partial density of states of constituent atoms in (a) I, (b) II and (c) I1I.
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Figure S11. The comparison between Na3(C;N303) and Ba,M(C;N303), series (M = Mg, Ca, Sr, Ba).
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Figure S12. The p-n-interaction between Br 4p orbitals and z-bond on cyanuric molecules.
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Figure S13. The simulated refractive indexes of (a) I, (b) II and (c) IIL.



