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1. Crystallographic data

Table S1. Crystallographic Data of cis- and trans-[PtCl(2),].
cis-[PtCly(2)s] trans-[PtC1y(2),]

Crystal data

Empirical Formula C26H22As2CI12Pt C26H22As2CI12Pt

Formula Weight

Crystal Dimension,
3

750.30

750.30

0.400 x 0.300 x 0.200  0.430 x 0.100 x 0.030

mm
Crystal System monoclinic Orthorhombic
Space Group C2/c P2,/c
a, A 17.622(8) 6.636(6)
b, A 10.998(4) 17.828(14)
c, A 14.564(6) 10.361(16)

a, deg - -

B, deg 122.715(4) 106.668(10)

v, deg - -
Volume, A® 2374.8(17) 1174.3(16)
Deated, g €M™ 2.098 2.122

Z 4 2
F(000) 1424 712
Data Collection
Temperature, deg 25.0 25.0
26max, deg 55.0 54.9
Tmin/Tmax 0.0773/0.198 0.470/0.827
Refinement
No. of Observed Data 2559 2699
No. of Parameters 141 142
R1%, wR2" 0.0277,0.0548 0.0360, 0.0756
Goodness of Fit Indictor 0.818 1.097
w=[o’(Fo?) ]

“R1=%||Fol|-[Fc||/Z|Fo| "wR2=[Zw ((Fo>-Fc¢’)’/E w (Fo?)*]"?
CCDC # 1539989 (cis-[PtCL(2)]) and 1539988 (trans-[PtCly(2),])
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Table S2. Crystallographic Data of trans-[PtBr(2),;] and trans-[Ptl»(2)].

trans-[PtBry(2);]

trans-[Ptl1(2),]

Crystal data

Empirical Formula
Formula Weight

Crystal Dimension,
3

C26H22As2Br2Pt

839.20

0.370 x 0.060 x 0.060

C26H22As212Pt
933.20

0.170 % 0.090 x 0.080

mm
Crystal System monoclinic monoclinic
Space Group P2,/c P2,/c
a, A 6.6795(9) 6.739(5)
b, A 18.0804(19) 18.694(12)
c, A 10.4380(13) 10.532(7)
a, deg - -
B, deg 106.999(6) 107.906(9)
Y, deg - -
Volume, A’ 1205.5(3) 1262.5(15)
Deated, g €M™ 2312 2.455
Z 2 2
F(000) 784 856.00
Data Collection
Temperature, deg 25.0 25.0
20max, deg 55.0 54.9
Tmin/Tmax 0.229/0.865 0.296 / 0.506
Refinement
No. of Observed Data 2764 2859
No. of Parameters 142 142
R1%, wR2" 0.0408,0.1072 0.0401, 0.0944
Goodness of Fit Indictor 0.930 1.073

“R1 =% | [Fo] - |Fe| | / = |Fol

"WR2 =[ = w ((Fo>-Fc¢*)’ / £ w (Fo?)* ]'?

CCDC # 1539990 (trans-[PtBry(2),]) and 1540001 (trans-[Ptl,(2),])

w=[o’(Fo)]"



Table S3. Crystallographic Data of [PtX,(3),] (X = Cl, Br, and I)

cis-[PtCLy(3),]

CiS-[PtBr2(3)2]

trans-[Ptl5(3);]

Crystal data
Empirical Formula C32H34As2CI2Pt C33H36As2Br2CI2Pt C22H34As212Pt
Formula Weight 834.46 1008.29¢ 1017.36

Crystal Dimension,
3

0.210 x 0.140 x 0.080

0.372 x0.236 x 0.207

0.204 x 0.008 x 0.003

mm
Crystal System monoclinic monoclinic monoclinic
Space Group P2,/c P2,/n P2/m
a, A 9.49 (5) 10.4292(7) 13.132(6)
b, A 15.84 (9) 16.0838(8) 7.348(4)
c, A 20.41(11) 21.3211(12) 17.053(8)
a, deg - - -
B, deg 103.06(6) 95.513(3) 102.239(6)
Y, deg - - ;
Volume, A’ 2990(29) 3559.9(3) 1608.2(14)
Deated, g €M™ 1.854 1.881 2.101
Z 4 4 2
F(000) 1616 1928 952
Data Collection
Temperature, deg 25.0 25.0 25.0
20max, deg 55.1 55.0 55.0
Tmin/Tmax 0.296 /0.505 0.068/0.241 0.327/0.694
Refinement
No. of Observed Data 6737 8155 3692
No. of Parameters 334 370 169
R1%, wR2" 0.0399, 0.0969 0.0693, 0.2397 0.0348, 0.0799
Goodness of Fit Indictor 1.005 1.069 1.037

“R1 =% | [Fo] - |Fe| | / = |Fol

“included solvent, CH,Cl,
CCDC # 1539991 (cis-[PtCly(3)a]), 1539993 (cis-[PtBra(3)s]), and 1539992 (trans-[Ptly(3)2])

"WR2 =[ = w ((Fo>-Fc¢*)’ / £ w (Fo?)* ]'?
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Table S4. Crystallographic Data of [PtCl,(4),]

cis-[PtCLy(4),]

trans-[PtCly(4),]

Crystal data

Empirical Formula
Formula Weight

Crystal Dimension,
3

C36H38As2CI2Pt

886.54

C36H38As2CI2Pt

886.54

0.300 % 0.110 x 0.060  0.290 x 0.110 x 0.050

mm
Crystal System orthorhombic monoclinic
Space Group Pbca C2/c
a, A 18.7472(16) 17.942(2)
b, A 16.4843(15) 9.0338(9)
c, A 22.3213(19) 22.568(2)
a, deg - -
B, deg - 94.935(6)
Y, deg - -
Volume, A’ 6898.1(11) 3644.5(7)
Deated, g €M™ 1.707 1.616
V4 8 4
F(000) 3456 1728
Data Collection
Temperature, deg 25.0 25.0
20max, deg 55.2 55.1
Tmin/Tmax 0.239/0.680 0.313/0.761
Refinement
No. of Observed Data 7965 4186
No. of Parameters 370 187
R1%, wR2" 0.0427, 0.0533 0.43,0.1063
1.171 0.996

Goodness of Fit Indictor

“R1 =% | [Fo] - |Fe| | / = |Fol

"WR2 =[ = w ((Fo>-Fc¢*)’ / £ w (Fo?)* ]'?

w=[o’(Fo)]"

CCDC # 1539999 (cis-[PtCLy(4),]) and 1539995 (trans-[PtCL(4)1])



Table S5. Crystallographic Data of [PtX,(4),] (X = Br and I)

CiS-[PtBI‘z("-)z]

trans-[PtBr,(4);]

trans-[Ptl,(4);]

Crystal data
Empirical Formula C36H38As2Br2Pt C36H38As2Br2Pt C36H38As212Pt
Formula Weight 975.44 975.44 1069.44
Crystal Dimension,
e 0.250 x 0.070 x 0.020  0.450 x 0.080 x 0.080  0.024 x 0.210 x 0.010
Crystal System orthorhombic triclinic monoclinic
Space Group Pbca P-1 P2i/n
a, A 18.853(6) 9.0138(9) 12.9350(14)
b, A 16.567(6) 13.9403(19) 16.5587(19)
c, A 22.434(8) 13.9995(19) 16.2154(18)
a, deg - 89.543(18) -
B, deg - 84.889(12) 99.048(6)
Yy, deg - 84.468(16) -
Volume, A’ 7007(4) 1744.0(4) 3429.9(7)
Deated, g €M™ 1.849 1.857 2.071
V4 8 2 4
F(000) 3744.00 936.00 2016
Data Collection
Temperature, deg 25.0 25.0 25.0
26max, deg 55.0 553 55.0
Tmin/Tmax 0.269 0.867 0.144/0.527 0.217/0.626
Refinement
No. of Observed Data 71501 8014 7866
No. of Parameters 8047 373 370
R1%, wR2" 0.0905, 0.2877 0.0697,0.2141 0.0451,0.1043
Goodness of Fit Indictor 1.048 1.065 0.944

“R1 =% | [Fo] - |Fe| | / = |Fol

"WR2 =[ = w ((Fo>-Fc¢*)’ / £ w (Fo?)* ]'?
CCDC # 1540000 (cis-[PtBry(4),]), 1539994 (trans-[PtBrx(4),]), and 1539997 (trans-[Ptly(4),])
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Table S6. Crystallographic Data of [PtX,(5),] (X = Cl and I)

cis-[PtCly(5)s] trans-[Ptl,(5);]
Crystal data
Empirical Formula C38H30As2CI202Pt C36H38As21202Pt
Formula Weight 934.49 1119.41
Crystal Dimension,
e 0.170 x 0.120 x 0.010  0.230 x 0.110 x 0.080
Crystal System triclinic triclinic
Space Group Pbca P-1
a, A 8.9902(10) 9.13510(16)
b, A 9.1496(10) 10.3622(6)
c, A 21.117(2) 11.7498(4)
a, deg 94.216(3) 83.781(10)
B, deg 92.699(4) 74.428(10)
Yy, deg 106.267(6) 78.586(10)
Volume, A’ 1658.8(3) 1048.42(9)
Deated, g €M™ 1.871 1.773
Z 2 1
F(000) 904.00 526
Data Collection
Temperature, deg 25.0 25.0
20max, deg 55.0 55.0
Tmin/Tmax 0.372/0.857 0.340/0.573
Refinement
No. of Observed Data 7579 4791
No. of Parameters 406 205
R1%, wR2" 0.0436, 0.0599 0.0282, 0.0333
Goodness of Fit Indictor 0.930 0.822

“R1=3|[Fo|-[Fc||/Z|Fo| ‘"wR2=[Zw((Fo’-Fc*)*/Zw (Fo’)*1"* w=[c*(Fo)]"
CCDC # 1539998 (cis-[PtCly(5),]) and 1539996 (trans-[Ptl,(5),])
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Table S7. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of cis-[PtCIy(2),].

7
S4
e L
©9
{01@@2
distances (A) angles (°)
Pt(1)-As(1) 2.3434(7) As(1)-Pt(1)-As(1) 95.97(2)
Pt(1)-Cl1(2) 2.320(1) As(1)-Pt(1)-CI(1) 87.57(4)
As(1)-C(12) 1.942(5) CI(1)-Pt(1)-CI(1) 88.89(5)

Pt(1)-As(1)-C(12)  115.6(2)

Table S8. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of trans-[PtCly(2),].

distances (A) angles (°)
Pt(1)-As(1)  2.394(1) As(1)-P(1)-CI(16)  87.56(5)
PD)-CI(16)  2.302(2) As(1)-P1)-CI(16)  92.44(5)
As()-C(1)  1.930(7) C()-As()-Pe(1)  116.1(2)
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Table S9. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of trans-[PtBry(2),].

distances (A) angles (°)
P(1)-As(1)  2.3907(7) As(1)-P(1)-Br(1)  87.78(3)
P(1)-Br(1)  2.413(1) As(D)-Pt(1)-Br(1)  92.22(3)
As()-C(1)  1.947(9) C()-As(D)-Pr(1)  116.4(3)

Table S10. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of trans-[Ptl»(2),].

distances (A) angles (°)
Pt(1)-As(1)  2.395(1) 1(1)-Pt(1)-As(1) 88.13(2)
P(1)-I(1) 2.593(1) 1(1)-Pt(1)-As(1) 91.87(2)
As(D)-C(1)  1.928(7) C()y-As(D)-Pr(1)  118.3(2)
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Table S11. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of cis-[PtCI(3),].

distances (A) angles (°)
Pt(1)-As(1)  2.35(1) As(1)-Pt(1)-As(2)  94.11(2)
P(1)-As2)  2.35(1) As(D)-PD)-CI(1)  88.74(5)
PH)-CI(1)  2.32(1) As(2)-P(1)-CI2)  89.68(5)
PD-CI2)  2.33(1) CI(1)-P{(1)-CI2)  87.60(7)
As()-C(5)  1.95(1) CG)-As(D)-Pr(1)  115.9(2)
As(2)-C(29)  1.95(1) C(29)-As(2)-Pr(1)  116.0(2)
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Table S12. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of cis-[PtBr,(3),].

distances (A) angles (°)
Pt(1)-As(1) 2.342(1) As(1)-Pt(1)-As(2) 92.75(4)
Pt(1)-As(2) 2.3447(9) As(1)-Pt(1)-Br(1) 88.08(7)
Pt(1)-Br(1) 2.406(2) As(2)-Pt(1)-Br(2) 91.29(5)
Pt(1)-Br(2) 2.398(2) Br(1)-Pt(1)-Br(2) 88.90(8)
As(1)-C(21) 1.93(1) C(21)-As(1)-Pt(1) 115.2(4)
As(2)-C(38) 1.94(1) C(38)-As(2)-Pt(1) 114.9(4)

Table S13. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of trans-[Ptl»(3).].

distances (A) angles (°)
Pt(1)-As(1)  2.396(1) 1(1)-Pt(1)-As(1) 87.89(2)
P(1)-I(1) 2.605(1) I(1)-Pt(1)-As(1) 92.11(2)
As(1)-C(5)  1.946(7) CG)-As()-Pr(1)  115.9(2)
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Table S14. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of cis-[PtCly(4),].

distances (A) angles (°)
Pt(1)-As(1) 2.3433(7) As(1)-Pt(1)-As(2) 93.83(2)
Pt(1)-As(2) 2.3403(6) As(1)-Pt(1)-CI(1) 91.54(4)
Pt(1)-CI(1) 2.326(1) As(2)-Pt(1)-CI(2) 87.17(4)
Pt(1)-Cl1(2) 2.341(2) CI(1)-Pt(1)-Cl1(2) 88.05(5)
As(1)-C(26) 1.964(5) C(26)-As(1)-Pt(1) 115.3(1)
As(2)-C(3) 1.952(5) C(3)-As(2)-Pt(1) 112.7(1)

Table S15. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of trans-[PtCly(4);].

distances (A) angles (°)
Pt(1)-As(1) 2.4031(5) CIl(1)-Pt(1)-As(1) 89.94(5)
Pt(1)-CI(1) 2.290(2) CI(1)-Pt(1)-As(1) 90.06(5)
As(1)-C(5) 1.969(5) C(5)-As(1)-Pt(1) 112.4(2)
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Table S16. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of cis-[PtBry(4),].

distances (A) angles (°)
P(1)-As(1)  2.349(2) As(1)-Pt(1)-As(2)  93.79(5)
P(1)-As2)  2351(2) As(D)-P()-Br(1)  87.50(9)
Pt(1)-Br(1)  2.401(4) As(2)-Pt(1)-Br(2)  91.0(1)
P(1)-Br(2)  2.382(4) Br(1)-Pt(1)-Br2)  88.5(1)
As()-C(5)  1.94(2) CG)-As()-Pr(1)  113.7(4)
As(2)-C23)  1.97(2) C(23)-As(2)-Pr(1)  115.4(4)
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Table S17. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of trans-[PtBry(4),].

€29
€26
c28i621
€27
59 AS
Pt

C19:620 £\E29

e G{Z I@.@g‘1©{35

€34

distances (A) angles (°)
Pt(1)-As(2) 2.402(1) As(2)-Pt(1)-Br(2) 89.13(7)
Pt(3)-As(1) 2.393(1) As(2)-Pt(1)-Br(2) 90.87(7)
Pt(1)-Br(2) 2.355(3) As(1)-Pt(3)-Br(1) 90.37(7)
Pt(2)-Br(1) 2.361(2) As(1)-Pt(3)-Br(1) 89.63(7)
As(2)-C(22) 1.97(1) C(22)-As(2)-Pt(1) 111.8(3)
As(1)-C(5) 1.96(1) C(5)-As(1)-Pt(3) 111.2(3)

S14



Table S18. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of trans-[Ptly(4),].

Bl

35 iS5

©34.&ES3

distances (A) angles (°)
Pt(1)-As(1)  2.4038(7) As(1)-Pt(1)-I(1) 92.63(2)
Pi(1)-As2)  2.4026(7) As(1)-P(1)-1(2) 87.98(2)
Pt(1)-I(1) 2.5894(7) As(2)-Pt(1)-I(1) 91.89(2)
Pr(1)-1(2) 2.6130(7) As(2)-Pt(1)-1(2) 88.00(2)
As(1)-C(5)  1.974(7) CG)-As(D)-Pr(1)  112.52)
As(2)-C(31)  1.948(7) CGBD-AsQ)-P1)  116.1(2)
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Table S19. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of cis- [PtClz(S)z]

distances (A) angles (°)
P(1)-As(1)  2.3501(7) As(1)-Pt(1)-As(2)  96.22(2)
Pi(1)-As(2)  2.3464(3) As(D)-PHD)-CI(1)  90.93(5)
PHI)-CI(1)  2.334(2) As(2)-P(1)-CI2)  83.57(4)
PD)-CI2)  2.324(1) CI(1)»-P{(1)-CI2)  89.09(6)
As(1)-C(5)  1.951(7) CG)-As()-Pr(1)  116.52)
As(2)-C(24)  1.944(5) CQ4)-As)-P(1)  122.6(2)

Table S20. ORTEP drawing (ellipsoids at 50% probability), selected distances (A), and
angles (deg) of trans-[Ptly(5),].

7C8
3 19
S6
5 2
&2 Fc10
11

G174
s

’\‘1

o C3 chG
5 Al 2 ,
@9 9 %
8S7

distances (A) angles (°)
Pt(1)-As(1) 2.3916(5) I(1)-Pt(1)-As(1) 87.10(1)
Pt(1)-1(1) 2.5969(4) I(1)-Pt(1)-As(1) 92.90(1)
As(1)-C(5) 1.934(5) C(5)-As(1)-Pt(1) 115.3(1)
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(a) cis-[PtClx(2),] (b) cis-[PtClx(3),] (c) cis[PtBrx(3),]

133254 / §3_388A°\,/ 33634

b <

(d) cis-[PtCly(4),] (e) cis-[PtBry(4),] (f) cis-[PtClx(5),]

! 3.392A
3.413A

Q

Figure S1. Intramolecular n-wt interactions in cis-complexes.
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(a) trans-[PtClx(2),] (b) trans-[PtBr(2),] (c) trans<[m2(2)ﬂ

(f) trans-[PtBry(4),]

er
“ _

’n’»‘k ‘;,rw‘i
. :

!" )
;Z.?W....s\ f

Figure S2. Packing structures of trans-complexes.
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2. NMR spectra

Figure S3. '"H NMR spectrum (400 MHz) of 3 in CDCl;.
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Figure S4. “C{'H} NMR spectrum (100 MHz) of 3 in CDCl.
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Figure S5. "H NMR spectrum (400 MHz) of [PtCl,(2),] in CDCl;.
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Figure S6. °C{'H} NMR spectrum (100 MHz) of [PtCl,(2),] in CDCl;.
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Figure S7. "H NMR spectrum (400 MHz) of [PtBr,(2),] in CDCls.

Figure S8. "H NMR spectrum (400 MHz) of [PtCl,(3),] in CDCl;.
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Figure S9. “C{'H} NMR spectrum (100 MHz) of [PtCl,(3),] in CDCl;.
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Figure S11. “C{'H} NMR spectrum (100 MHz) of [PtBr,(3),] in CDCl;.
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Figure S12. "H NMR spectrum (400 MHz) of [PtI,(3);] in CDCls.

S23



L e e e e
60 40

0.000—©

L e o e N
180 160
3 /ppm

Figure S13. >C{'H} NMR spectrum (100 MHz) of [PtI(3),] in CDCl;.

Figure S14. "H NMR spectrum (400 MHz) of [PtCl,(4);] in CDCls.
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Figure S15. *C{'H} NMR spectrum (100 MHz) of [PtCl,(4),] in CDCl.
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Figure S16. 'H NMR spectrum (400 MHz) of [PtBr,(4),] in CDCl;.
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Figure S17. "C{ H} NMR spectrum (100 MHz) of [PtBr,(4),] in CDCls.
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Figure S18. '"H NMR spectrum (400 MHz) of [PtI,(4),] in CDCl;.
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Figure S19. °C{'H} NMR spectrum (100 MHz) of [PtI,(4),] in CDCl.

3. Computational methods

Time-dependent Density functional theory (TD-DFT) calculations with B3LYP
functional were employed to investigate the origin of electronic transitions of cis- and
trans-[PtCly(2),;] complexes. For this purpose, single-point energy calculations were
performed by using the geometries obtained from the crystallographic studies
mentioned above. During the DFT calculations implemented in the Gaussian 09 code!"
we used the CEP-121G basis set for the Pt atoms, and the 6-311G* basis set for the As,
C, Cl, and H atoms. Furthermore, 'H NMR shielding tensors of cis- and
trans-[PtCly(2),] complexes were calculated by gauge-independent atomic orbital
(GIAO) B3LYP methods with the same basis sets.
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4. Computational data

A. Frontier orbitals of cis-[PtCIy(2),] and trans-[PtCIy(2),] complexes important for
their electronic transition.

(a) cis-[PtClx(2),]

Occupied orbitals Unoccupied orbitals

.......................

LUMO+1 LUMO+2 LUMO+3
E (LUMO out-of-phase (LUMO+1 in-phase (LUMO+1 out-of-phase H
fashion) fasion) fashion) H

Unoccupled orbitals

HOMO ; i LuMO LUMO+2 LUMO+4

(LUMO+1) (LUMO+1) (LUMO+2)

Figure S20. Information of electronic transition in the frontier orbital regions of (a) cis-
and (b) trans-[PtCly(2);] complexes obtained from TD-DFT calculations, and (c)
unoccupied orbitals in frontier orbital regions of arsafluorene. Frontier orbitals in Pt
complexes are made up by combinations between two arsafluorene and PtCl, moieties.
The origin of the frontier orbitals in two arsafluorene moieties is given in parentheses.
LUMO, LUMO+1, and LUMO+2 described in parentheses means frontier orbitals of
arsafluorene.

S28



B. NMR shielding tensor of H atoms of a fluorene moiety of cis-[PtCl,(2),] and
trans-[PtCl,(2),] obtained from GIAO B3LYP methods.

(1) Definition of labels of H atoms of a fluorene moiety
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(i1) Calculated NMR shielding tensor of contained H atoms in ppm.
H atom labels 1 2 3 4 5 6 7 8
cis-[PtCly(2),] 278 277 274 273  27.0 267 267 263
trans-[PtCl(2),] 26.5 27.0 267 264 265 267 268 26.1

Figure S21. NMR shielding tensor of H atoms of a fluorene moiety of cis-[PtCly(2);]
and trans-[PtCl,(2),] obtained from GIAO B3LYP methods. (i) Definition of labels of H
atoms of a fluorene moiety of the complexes. (ii) Tables listing calculated NMR
shielding tensor of contained H atoms. The data indicated that NMR shielding tensors of

H atoms contained in the cis-[PtCI,(2),] complex can be distinguished from those in the
trans-[PtCl,(2),] complex.
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5. Optical properties

(a) trans-[PtCly(2),] (b) trans-[PtBry(2),] (c) trans-[Ptlx(2);] (d) trans-[Ptlx(3),]
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Figure S22. The emission decay kinetics of trans-[PtX,(L),] (X = Cl, Br, and I, L = 1-5)
on excitation at 370 nm (emission wavelength: 640 nm).
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Figure S23. PL spectra (excited at excitation maxima) of trans-[PtX,(L),].
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