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Figure S1. Valence angles of 6,6,12-graphyne-based oligomers: (a) O1: C(25)-C(1)-C(10) 120.035° C(26)-C(25)-C(1)
179.678°; C(27)-C(26)-C(25) 179.908°; C(40)-C(41)-C(39) 120.063°; (b) O2: C(20)-C(19)-C(18) 119.962°; C(19)-C(20)-C(21)
178.005°; C(20)-C(21)-C(7) 176.107°; C(12)-C(11)-C(9) 120.205°% C(8)-C(16)-C(15) 169.777° C(16)-C(15)-C(14) 170.590°;
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C(15)-C(14)-C(13) 170.568°; C(14)-C(13)-C(2) 169.699° (c) O3: C(29)-C(30)-C(31) 119.918°; C(30)-C(29)-C(28) 178.000°;
C(41)-C(28)-C(29) 176.197°; C(16)-C(15)-C(14) 120.153°; C(15)-C(14)-C(13) 179.769°; C(14)-C(13)-C(2) 179.941°; C(6)-C(5)-
C(3) 120.043° C(48)-C(69)-C(70) 169.744° C(69)-C(70)-C(71) 170.508° C(70)-C(71)-C(72) 170.513°; C(71)-C(72)-C(43)
169.762°; (d) O4: C(26)-C(25)-C(24) 120.058° [116.02°]; C(21)-C(20)-C(19) 120.183° [117.45°]; C(20)-C(21)-C(22) 179.808°
[174.6°]; C(21)-C(22)-C(7) 179.892° [177.8°]; C(20)-C(19)-C(18) 179.927° [178.6°]; C(19)-C(18)-C(1) 179.769° [176.56°];
C(12)-C(11)-C(9) 120.069°; (e) O5: C(53)-C(52)-C(51) 120.050° [115.74°]; C(25)-C(26)-C(27) 179.569° [179.30°]; C(26)-C(27)-
C(34) 179.878° [175.8°]; C(25)-C(24)-C(23) 179.530° [176.52°]; C(24)-C(23)-C(28) 179.917° [177.9°]; C(26)-C(25)-C(24)
119.969° [117.91°]; C(47)-C(48)-C(49) 179.683° [171.3°]; C(48)-C(49)-C(35) 179.782° [177.5°]; C(47)-C(46)-C(45) 179.723°
[178.8°]; C(46)-C(45)-C(29) 179.743°[174.2°]; C(48)-C(47)-C(46) 119.737°[117.59°] C(12)-C(11)-C(9) 120.054°; (f) O6: C(91)-
C(90)-C(93) 120.032° C(90)-C(91)-C(92) 179.879°, C(77)-C(78)-C(79) 119.738°, C(78)-C(79)-C(80) 179.720°; C(79)-C(80)-
C(81) 179.778° C(88)-C(89)-C(87) 119.980°. The values in square brackets correspond to the experimentally obtained
data (see Ref. 22).

Figure S2. Valence angles of 6,6,12-graphyne crystal: C(30)-C(11)-C(10) 120.384° C(11)-C(10)-C(9) 179.952°;

C(10)-C(9)-C(14) 179.578° C(15)-C(16)-C(57) 120.315°.



