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Fig. S1 Molecular structures of (a) 1-MeOH, (b) 1-Me2CO, and (c) 1-MeCN. Thermal ellipsoids are
displayed at the 50% probability level.
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Fig. S2 (a) The assignment of stacking direction and (b) the important intermolecular interactions of
1-MeOH. Thermal ellipsoids are displayed at the 50% probability level.
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Fig. S3 (a) Molecular and (b) stacking structures of 2-MeOH, (c) packing structures of 2-MeOH
viewed from the [1 0 0] direction, and (d) the important interatomic interactions. Thermal ellipsoids
are displayed at the 50% probability level.
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Fig. S4 (a,c) The assignment of stacking direction and (b,d) the important intermolecular interactions
of (a,b) 1-Me2CO and (b,c) 1-MeCN. Thermal ellipsoids are displayed at the 50% probability level.
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Fig. S5 (a) Molecular and (b) stacking structures of 2-Me2CO, (c,d) packing structures of 2-Me2CO
viewed from (c) the [0 1 0] and (d) the [1 O O] directions, and (e) the important interatomic
interactions. Thermal ellipsoids are displayed at the 50% probability level.
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Fig. S6 Emission (solid lines, Aex = 350 nm) and excitation (dashed lines) spectra of (a) 1 and (b) 2 in
the MeOH/EtOH [1:1 (v/v)] glass at 77 K. The detection wavelengths for the excitation spectra were
500 nm (1, 5 pM), 486 nm (1, 10 uM), 501 nm (2, 2.5 puM), and 488 nm (2, 10 uM). These
complexes exhibited vibrationally structured emission bands around 470 nm in the MeOH/EtOH [1:1
(v/v)] glass, indicating that the discrete monomer-derived emissions of these complexes are not
originated from 3MC but from *nn* excited states. On the other hand, the broad structureless

emission bands at around 640 nm increased with increasing the concentration of the complexes,
which can be attributed to the "MMLCT emission from the assembled state.



Three-point bending test experiments were carried out by using a universal testing machine at room
temperature. Single crystal was put on two-point support and then force was applied on crystal by a
metal-blade jig in the strain range of 0.01 (Fig. S7(a)). The face of the crystal was pushed downward
(press) by the jig at a displacement rate of 2 um sec™. After some extent of bending the force was
released to recover crystal to its original shape. In these experiments one crystal was analyzed by

varying the distance between two-point support/basement.
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Fig. S7 (a) Experimental setup. The stress and strain applied to the sample was calculated from the
equations above using crystal dimensions. (b) The stress-strain curve of a single crystal of 1-MeCN
(dimension L = 2.5 mm, b = 0.0.0871 mm, and d = 0.039 mm), showing the elastic bending-
restoration cycle (The disarrangement of stress at the reflecting point was caused by a slight slippage
of the jig at the contact point on the curved specimen). The estimated elastic modulus (1.2 GPa) is

almost consistent with that estimated from the vibrating reed method (Table S3).
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Interaction Energies (kJ/mol)
Ris the distance between molecular centroids (mean atomic position) in A

Total energies, only reported for two benchmarked energy models, are the sum of the
four energy components, scaled appropristely (see the scale factor table below)

N |Symop |R Electron Density | Eele |Epol |Edis |Erep | Etot
0l- | 548 | BaLYP/DGDZVP | -889 | -233|-1139 | 1208 |-1358
0= 952 | BSLYP/DGDZVP 26| -S0| -151 154 -46
0- 1199 | BALYP/DGDZVP | -27| -08| -88| 183] 01
0l- | a1 | Bauvp/oaozve | -ssn| -93| -171] 304 75
0= 424 | BSLYP/DGDZVP | -1050 | -267 | -894 | 1165 -1368
0% -v.-z| 163|BILYP/DGDZVP| 10| -26| -251| 20| -100 |
1= 1107 | BSLYP/DGDZVP =21 -08 -84 1o =22
1]- 1130 | BSLYP/OGDZVP | -43| -17| -26| 08| -18
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1
1
1
1
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1
[
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= 122 | BAYP/OGDZVP | 13| 03| -41| 18| 85
[ | 907 | Bovp/oozve | -836| 83| -138| 200] 977
-: 10,33 | B3LYP/DGDZVP =91 -33 56 33| -149
= -v.-z| 1291 | B3LYP/DGOZVP| 10| -02| -37| 53| 09|
| 815 | BaLrp/oGozve | -126| -29| -260| 263 218

- 1030 | BSLYP/OGDZVP | 18| -24| -129| 18| -40
[ x -y.-2| 430 | BaLvp/oaDzVP | -748 | -218| -179| 702|-m197
- 565 | BSLYP/DGDZVP | -180 | -47| -138 195 -225
- 860 | BALYP/OGOZVP | -11| -04| -¢8| 65| -01
| .2 | 347 | BaLvP/oaDZVP | -739 | -211|-1031] 970|-1288
Lo 804 | BILYP/DGDZVP =26 | -08 =22 05 -49
[- |“e71 Bovre/ocozve | 15| -5n| -168| 202] -17)
- 1200 | BILYP/DGDZVP | 135 | -24| -47| 98] -1e8
- 609 | BaLYP/0GDZVP | -322 | -67| -101| 10| -287)

Scale factors for benchmarked energy models
See Mackenzie et al. IUCrJ (2017}

Enerey Model kele |kpol |kdisp | krep I
GE-HF . HF/3-21G electran densities 1018 | 0851 0901 | 0an
GE-BILYP .. BILYP/6-31G(dp) electron densities | 1057 | 0.740 | 0871 | 0518

Fig. S8 (a) Energy frameworks of 1’-MeOH in total interaction strengths viewed along the a- and
the c-axes. (b) The interaction energies of various molecular dimers estimated using the CE-B3LYP
method.



c-axis viewing

Interaction Energies (kJ/mol)
R is the distance between molecular centroids {mean atomic position) in A,

Total energies, only reported for two benchmarked energy models, are the sum of the
four enerey components. scaled appropriately (see the scale factor table below)

[N [Symop |R | Electron Density | Ecle | Epol | Edis | Erep | Etot |
2| =x.-y.=2 $24 | BLYP/DGDZVP | -333| -93| -2389| 307 -“ﬂ_
2xy.z | 420| BILYP/DGDZVP| -50| -177| ~895| 614 -450 |

| 2| =x.=y.-z | 1285 | BALYP/DGDZVP | -1.1 -04 =43 4 37|

Weak interactions 2]- 994 | BSLYP/DGDZVP | 05| -01| -18| 08| -08
through MeCN 1]- 692 BILYP/DGOZVP | 187 | -82| -81| 147] -201 |
2| x-y.-z| 884 BILYP/DGOZVP | -517| -95| 181 | 864 -550
0% -v.2| 1164| BILYP/DGDZVP | 24| -04| -47| 28] -01]
e #36 | BILYP/DGDZVP | -25| -08| -83| 96| -4
1]- 644 | BLYP/DGDZVP | -281 | -64 | -153| 486 -124
1= 545 | B3LYP/DGDZVP | -39 -20| -11§ 93| -100
e 873 | BILYP/DGDZVP | -17| -02| -10| 00| -28|
1]- 794 BLYP/DGDZVP | -244| -64| -88| 55| -348|
s b - 0)- sot [ maurproaczve | 05| -or| -18| 0a] s
?ﬂ e 0/xyz | 421 BILYP/DGDZVP| -53| -08| -113| 187| -48
Stacked molecules: —46 kJ/mol ars ""! Neighboring molecules: 0)- $36| BILYP/DGDZVP | 25| -08| 63| 95| 48
ra 4“"‘ ‘\hh) —44 and —55 kJ/mol 0)- 79¢| BALYP/OGOZVP | 244 | 54| -84| 55| -88|
0]~ 545 | BLYP/DGDZVP -39 =20 | -1186 93 -100
0)- 544 | BILYP/DGDZVP | -20.1| -64 | -153| 485 -124 |
0~ 692 | B3LYP/DGDZVP | -187| -32| -8. 7] -
4 Scale factors for benchmarked energy models
See Mackenzie et al. IUCrJ (2017)

Enerey Model kele |kpol |kdisp |krep

(' ¢ CE-HF _ HF/3-21G electron densities 1019 0851] 0801 0811

GE-BALYP _ BALYP/6-316(dp) electron densities | 1057 | 0740 | 0871] 0518

Fig. S9 (a) Energy frameworks of 1’-MeCN in total interaction strengths viewed along the a- and the
c-axes. (b) The interaction energies of various molecular dimers estimated using the CE-B3LYP
method.
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a-axis viewing

Interaction Energies (kJ/mol)

Ris the distance between molecular centroids (mean atomic position) in A.

Total energies. only reported for two benchmarked enerey models. are the sum of the
four energy components. scaled appropriately (see the scale factor table below)

N | Symop R | Electron Density | E.cle | Epol | Edis | Erep | E.tot
2= 589 | BILYP/DGDZVP -23| -32| -223 248 -142
0]- 936 | BILYP/DGDZVP | -10| -02| -05| 08| -15
1|=x=-y.=2 908 | B3LYP/DGDZVP | -213| -11.1| =225 330 -300
2| -x+1/2-y+1/2 -z | 435 | BILYP/DGDZVP | 1008 | -288 | -863 | 1074 |-1462
el y /s | 933| BILYP/OGDZVP | 78| -18| -125| w8 27
IEEE 913 | BALYP/DGDZVP | -398| -77| -14D| 308 411

W EE 551 BILYP/DGDZVP | -514| -120| -147 | 418 -508
1] 751 | BaLYP/DGDZVP | -19.1| -82| -137| 211 -215
1]- 1008 | B3LYP/oGDZVR | 82| -18| -65| a3| -05
0|xyz 14.11 | B3LYP/DGDZVP -66| -03| -03 on =15
1=y 181 [ Bawvp/oaoave | 27| -ur| 07| ea|
2|l yei/2 2| 1182 | BUVP/DGDZVP | 62| 04| -15| 00| 89
Vmr2 1335 | BaLvp/oGozve | 27| -us| -3s| s3] 18
1]- 952 | BILYP/DGDZVP | 02| 08| 55| 43| -25
2[- 1081 | Batvp/oGozve | 07| -02| -0a| 1| -0a
0| x+1/2.y*1/2 2| 378 | BILYP/OGDZVP | -156| -78| -161| 262] -208
0|xeyz 672 | BALYP/DGDZVP ar| -0 -09 on 30
0w+ V2 y /a2 | 933|BALYP/OGDZVP| 10| -01| -03| on 03]
0= 651 | BALYP/DGDZVP | -514 | =130 | 147 419 -508
0)- 1081 BALYP/DGDZVP | 07| 02| -03| 1| -01
0] - .2 29| BIYP/DGDZVP| 11| -04| -08| o8| 02
0)- 751 BILYP/DGDZVP | -19.1| 82| -137| 201 -215
0]- 589 | BILYP/DGDZVP | -73| -32| -223| 248 -142
0)- 1008 | B3LYP/DGDZVP 42 -18| -65 33 -05
0l- 932 | BILYP/DGDZVP | 02| -08| -56| 43| -25
0|~ 1181 | B3LYP/DGDZVP =13 -01 -03 oo =17

Scale factors for benchmarked energy models

See Mackenzie et al. IUCrJ (2017)

[ Enerey Model kele |kpol |kdisp |krep

OE-HF . HF/3-21G electron densities 1019 | 0851 01| wani

CE-BALYP _ BILYP/6-31G(dp) electron densities | 1057 | 0740 | 0871 0518

Fig. S10 (a) Energy frameworks of 1’-Me2CO in total interaction strengths viewed along the b- and

the a-axes. (b) The interaction energies of various molecular dimers estimated using the CE-B3LYP

method.
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11.5 Debye

11.6 Debye

Fig. S11 Calculated dipole moments of 1 (left) and 2 (right). Molecular structures were taken from
experimental crystal geometries of 1-MeCN and 2-Me2CO without optimisation.
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Table S1 Selected interatomic distances (A) and angles (deg) of 1-MeOH, 1-Me2CO, and 1-MeCN.

1-MeOH (A) 1-MeOH (B) 1-MeOH (C) 1-Me2CO 1-MeCN
Distances / A
PtI-N1 2.020(5) 2.018(6) 2.035(6) 2.006(5) 2.023(9)
Pt1-N2 2.025(6) 2.001(5) 2.014(5) 2.006(5) -
Pt1-Cl1 2.295(2) 2.292(2) 2.299(2) 2.304(2) 2.292(3)
Pt1-CI2 2.301(2) 2.295(2) 2.290(2) 2.301(2) -
Pt1-Pt1 3.3708(4), 4.7698(5) 4.5127(4), 3.40719(7)  4.2050(1)
(for column AB) 4.6598(4)
(for column C)
Angles / deg
N1-PtI-N2 81.0(2) 80.0(2) 80.6(2) 80.6(2) 80.1(5)*
NI-PtI-CIl  95.12) 94.9(2) 95.2(2) 95.3(2) 95.5(3)°
NI-PtI-C2  174.002) 175.7(2) 175.42) 175.4(2) 175.6(3)°
N2-PtI-CIl  175.6(2) 174.6(2) 175.8(2) 175.9(1) -
N2-PtI-CI2  94.3(2) 95.8(2) 94.8(2) 94.8(2) -
CII-PtI-CI2  89.71(6) 89.38(6) 89.36(7) 89.33(6) 88.8(1)

aN1-Pt1-N1%. ® N1'-Pt1-Cl11. ¢ N1-Pt1-Cl1'. 4 C11-Pt1-Cl1'.

Table S2 Selected interatomic distances (A) and angles (deg) of 2-MeOH and 2-Me2CO.

2-MeOH (A) 2-MeOH (B) 2-MeOH (C) 2-Me2CO
Distances / A
Pt1-N1 2.042(7) 2.022(7) 2.033(7) 2.018(7)
Pt1-N2 2.022(7) 2.023(7) 2.023(7) 2.029(8)
Pt1-Brl 2.416(1) 2.414(1) 2.413(1) 2.4197(9)
Pt1-Br2 2.412(1) 2.395(1) 2.415(1) 2.409(1)
Pt1-Ptl 3.4234(5), 4.7714(5) 4.5421(5), 3.4607(1)
(for column AB) 4.6858(5)
(for column C)
Angles / deg
N1-Pt1-N2 81.1(3) 80.2(3) 80.6(3) 79.7(3)
N1-Pt1-Brl 94.6(2) 96.4(2) 95.4(2) 96.2(2)
N1-Pt1-Br2 175.8(2) 174.5(2) 175.4(2) 175.6(2)
N2-Pt1-Brl 174.2(2) 176.4(2) 176.0(2) 176.0(2)
N2-Pt1-Br2 94.9(2) 94.7(2) 94.9(2) 95.8(2)
Br1-Pt1-Br2 89.47(4) 88.74(4) 89.05(4) 88.20(4)
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The elastic modulus E (Pa) was calculated on a formula (1):5!

2fpml? A
E = ()2t (1)

A%

where f'is resonance frequency (Hz), / is length of a vibrating part of a crystal specimen (m), A, are
1.875 (n=1) and 4.694 (n=2), p is density (kg m>), 4 is cross-sectional area (m?), and / is sectional
moment of inertia (m*). Sectional moment of inertia for a specimen with a rectangular section is

calculated on the following equation (2):

bh3
I'=-— (2)

where b and / are length of a rectangular section (m) perpendicular and parallel to vibrating direction,

respectively.

Table S3 Elastic modulus (Young’s modulus) of 1-MeCN and related parameters. The estimated
elastic modulus is almost consistent with that estimated from the stress-strain curve (1.2 GPa; Fig.
S7).

Vibrating direction Crystal size / m? p/kgm3 f/Hz E/GPa

S (shorter axis) (879 x 107%) x (37.2 x 5339 1181 0.62

H (middle axis) 107%) x (21.8 x 107%) 2613 1.1
Fixed part

Vibrating part

>

A

I m— |

‘ﬂ' Vibrating direction 4& Vibrating direction
H
< I
b Young’s modulus h Young’s modulus
Es EH
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Table S4. Crystal parameters and refinement data.

1-MeOH 1-Me2CO 1-MeCN 2-MeOH 2-Me:CO
CCDC No. 2073739 2073740 2073741 2073742 2073743
Formula C10.33H7.33C14N200.33Pt C13H12C1sN2OPt C12HoClsN3Pt C10.33H733Br2C12N20033Pt - Ci3H12Br2C12N2OPt

Formula weight
Crystal system
Space group
a(A)

b(A)

c(A)

o (deg)

B (deg)

7 (deg)

V(A3

V4

Deatc (g cm™)

T (K)

Reflns collected
Unique reflns
GOF on F?

Rint

Ri (1> 20(D)1

WRoIP]

501.74
Triclinic
P1 (#2)
7.3163(2)
12.5322(4)
22.0934(3)
99.217(2)
97.693(2)
94.038(2)
1972.82(9)
6

2.534

150

24125
8060

1.065
0.0420
0.0337
0.1050

549.14
Monoclinic
C2/m (#12)
17.3962(4)
6.7242(1)
14.1075(3)
90
93.761(2)
90
1646.68(6)
4

2.215

150

5205

1828

1.125
0.0339
0.0295
0.0822

532.11
Monoclinic
P2i/m (#11)
4.2050(1)
15.1349(4)
11.8849(4)
90
92.547(3)
90
755.63(4)

2

2.339

150

4364

1589

1.093
0.0559
0.0605
0.1723

590.66
Triclinic
P1 (#2)
7.4532(1)
12.7323(2)
22.1827(3)
99.629(1)
98.186(1)
94.794(1)
2041.78(5)
6

2.882

150

24010
8301

1.097
0.0460
0.0395
0.1086

638.06
Monoclinic
C2/m (#12)
17.5085(2)
6.8605(1)
14.2988(2)
90
94.738(1)
90
1711.66(4)
4

2.476

150

5802

1906

1.075
0.0393
0.0393
0.1093

[a] R1 = Z||Fo|~|F¢|| /Z|Fo|. [b] wR2 = [EW(Fo? — F2) Ew(Fo)?]Y2, w = [62(Fo?) + (xP)* + yP]™!, P = (F* — 2F2)/3.
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