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Fig. S1 The IR spectra for complex 1a.
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Fig. S2 The IR spectra for complex 2a.
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Fig. S3 The IR spectra for complex 3a.
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Fig. S5 The IR spectra for complex 1b.
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Fig. S6 The IR spectra for complex 2b.
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Fig. S7 The IR spectra for complex 3b.
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Fig. S8 The IR spectra for complex 4b.



= =
=
| |
S
™
=

T sms sz =2 ETE ==
s O L] [T
NN's b VP Y SN Y
f
/
5 |
b | ! f ' 1T
E (@) [e ]
1.85 | _?.2?
DtEr Tty HEf 1Tty LR
T.94 7.3 .10 |18 58 B.17
== = e — — —

—%

[-450

[-380

2o

(<200

130

(100

(180

160

[<140

(=120

(100

(<80

[-40

(<20

AA A b,
A : . ¢ £ o) : -
9.'0 “IE 8.'6 é_‘l S.IO T.IE T.IE T.It T.I? T.Iﬂ 6.'3 5:6 E.II 6.'2 &IG E.IE 5.'5 E.IZ
£l (zon
Fig. S9 The 'H NMR spectra for complex 1a.
2z ge 5 ELE 3= 5
VY | WV
|'
|
| J' |
1 J] 4 [ J ]| / a j
{5 Tm 3HdH K-z}
827 | 6,56 6. 17 5 27 |
— — — —
[}
ﬂ J‘ \ n
I A I
I I I | I L] I I I
= : ] : o 5
9.'6 9.'{ D.IZ 9.'0 S.IS 3...6 i..Z !Iﬁ T ..5 Ié Ii 7 .IZ T.Iﬂ 6.'5 6_'6 &ld E.IZ E.I(l 5.'8 S:é 3_'1 n.IZ E.Iﬁ t.lé L’é
£l (zon

Fig. S10 The 'H NMR spectra for complex 2a.
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Fig. S12 The 'H NMR spectra for complex 4a.
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Fig. S14 The 'H NMR spectra for complex 2b.



&3 s = 5 2 = == 2
e = = i - < da -
N [ I I Y I
|
/
-
lljf
{
|
| s
' g LFy L] o / - /
A ld B s} C Dt |E @ J ) | F (ddd) G (s) 1 (s}
9,81 9.2 BT | B.08 | 7.8 | 7.38 i B.57 5.29
— — — — — FES — . ——

=

[~350

[~40

|<3&

[-15

ey s SRS ;
Y. : 7l o=
9.8 9'5 9'( 9.'! 9'0 g 3..‘6 E.It 5_‘1 !IO / L] -
Fig. S15 The 'H NMR spectra for complex 3b.
| = £ B35k =3 szs == 5
W i SEY v |
.
|II
il
1
5 £ Il |I
A Ir )lr _JII f / 1) " o i )f
‘EF:J
B (s) ) D () 1@ 7
9.9 | 875 B.Oy | & 57 818
— — — — —
1
1
1
i
llll{l §.IE 9'0 'IE =II] |.I 'lﬂ é.lb 6'0
£l (ponl

Fig. S16 The 'H NMR spectra for complex 4b.
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Fig. S20 The 3'P NMR spectra for complex 4a.
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Fig. S21 The 3'P NMR spectra for complex 1b.
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Fig. S22 The 3'P NMR spectra for complex 2b.
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Fig. S23 The 3'P NMR spectra for complex 3b.
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Fig. S24 The 3'P NMR spectra for complex 4b.
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Fig. S25 The PXRD patterns for complex 1a: simulated from single crystal data (Black) and
single phase polycrystalline sample (Red).
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Fig. S26 The PXRD patterns for complex 2a: simulated from single crystal data (Black) and
single phase polycrystalline sample (Red).
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Fig. S27 The PXRD patterns for complex 3a: simulated from single crystal data (Black) and
single phase polycrystalline sample (Red).
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Fig. S28 The PXRD patterns for complex 4a: simulated from single crystal data (Black) and
single phase polycrystalline sample (Red).
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Fig. S29 The PXRD patterns for complex 1b: simulated from single crystal data (Black) and

single phase polycrystalline sample (Red).
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Fig. S30 The PXRD patterns for complex 2b: simulated from single crystal data (Black) and
single phase polycrystalline sample (Red).



CuDpqg-1
simulated

Intensity

10 20 30 40 50
20 / degree

Fig. S31 The PXRD patterns for complex 3b: simulated from single crystal data (Black) and
single phase polycrystalline sample (Red).
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Fig. S32 The PXRD patterns for complex 4b: simulated from single crystal data (Black) and
single phase polycrystalline sample (Red).
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Fig. S33 The thermal stability curves for complexes 1a-4a and 1b-4b.
Table. S1 Selected bond lengths (A) and angles (°) for complexes 1a-4a and 1b-4b.
la
Cu(1)-P(1) 2.2396(8) P(2)-Cu(1)-P(1) 104.61(3)
Cu(1)-P(2) 2.2258(7) N(4)-Cu(1)-P(1) 116.04(6)
Cu(1)-N(4) 2.044(2) N(4)-Cu(1)-P(2) 110.13(6)
Cu(1)-N(3) 2.065(2) N(4)-Cu(1)-N(3) 81.70(9)
N(3)-Cu(1)-P(1) 124.31(6)
N(@3)-Cu(1)-P(2) 118.31(6)
2a
Cu(1)-P(2) 2.2396(6) P(1)-Cu(1)-P(2) 104.71(2)
Cu(1)-P(1) 2.2271(6) N(2)-Cu(1)-P(2) 125.66(6)
Cu(1)-N(2) 2.0611(19) N(2)-Cu(1)-P(1) 117.72(5)
Cu(1)-N(1) 2.062(2) N(2)-Cu(1)-N(1) 81.46(8)
N(1)-Cu(1)-P(2) 115.68(6)
N(1)-Cu(1)-P(1) 109.44(6)
3a
Cu(1)-P(1) 2.2354(7) P(2)-Cu(1)-P(1) 105.02(3)
Cu(1)-P(2) 2.2269(8) N(1)-Cu(1)-P(1) 127.53(7)
Cu(1)-N(1) 2.050(2) N(1)-Cu(1)-P(2) 116.88(7)
Cu(1)-N(2) 2.070(2) N(1)-Cu(1)-N(2) 81.39(9)
N(2)-Cu(1)-P(1) 114.73(7)
N(2)-Cu(1)-P(2) 108.34(7)
4a
Cu(1)-P(1) 2.2306(5) P(1)-Cu(1)-P(2) 105.026(18)

Cu(1)-P(2) 2.2350(5) N(1)-Cu(1)-P(1) 118.66(4)




Cu(1)-N(1) 2.0462(14) N(1)-Cu(1)-P(2) 126.66(4)
Cu(1)-N(2) 2.0685(14) N(1)-Cu(1)-N(2) 81.61(6)
N(2)-Cu(1)-P(1) 107.71(4)
N(2)-Cu(1)-P(2) 113.81(4)
1b
Cu(1)-P(1) 2.2522(10) P(2)-Cu(1)-P(1) 105.31(4)
Cu(1)-P(2) 2.2347(9) N(3)-Cu(1)-P(1) 119.12(7)
Cu(1)-N(3) 2.064(2) N(3)-Cu(1)-P(2) 124.58(8)
Cu(1)-N(4) 2.079(3) N(3)-Cu(1)-N(4) 80.28(10)
N(4)-Cu(1)-P(1) 107.49(8)
N(4)-Cu(1)-P(2) 117.36(8)
2b
Cu(1)-P(2) 2.2525(7) P(2)-Cu(1)-P(1) 105.30(3)
Cu(1)-P(1) 2.2414(7) N(1)-Cu(1)-P(2) 119.72(6)
Cu(1)-N(1) 2.066(2) N(1)-Cu(1)-P(1) 124.31(6)
Cu(1)-N(2) 2.086(2) N(1)-Cu(1)-N(2) 80.09(8)
N(2)-Cu(1)-P(2) 108.11(6)
N(2)-Cu(1)-P(1) 116.55(6)
3b
Cu(1)-P(1) 2.2229(7) P(1)-Cu(1)-P(2) 102.67(3)
Cu(1)-P(2) 2.2515(7) N(2)-Cu(1)-P(1) 127.83(6)
Cu(1)-N(2) 2.078(2) N(2)-Cu(1)-P(2) 115.91(6)
Cu(1)-N(1) 2.056(2) N(1)-Cu(1)-P(1) 123.32(7)
N(1)-Cu(1)-P(2) 104.01(7)
N(1)-Cu(1)-N(2) 80.89(9)
4b
Cu(1)-P(1) 2.2335(6) P(1)-Cu(1)-P(2) 102.97(2)
Cu(1)-P(2) 2.2494(6) N(1)-Cu(1)-P(1) 116.58(5)
Cu(1)-N(1) 2.0472(17) N(1)-Cu(1)-P(2) 123.12(5)
Cu(1)-N(2) 2.0971(17) N(1)-Cu(1)-N(2) 80.22(7)
N(2)-Cu(1)-P(1) 123.39(5)
N(2)-Cu(1)-P(2) 110.92(5)

Table. S2 Intermolecular weak interactions for complexes 1a-4a and 1b-4b.

Cg(i1)/C-H—Cg(i)/(A) Cg Symmetry code Cg(A)/H~Cg(B)/ A
la Cg(10)-Cg(10) C35-C36-C39-C40-C38-C37 -X, -y, 1-z 3.9928

C7-H7A—Cg(3) N2-C1-C2-C3-C4-C5 1-x, 1-y, -z 2.95

C24-H24—Cg(10) C35-C36-C39-C40-C38-C37 -x, 1-y, 1-z 2.96




C34-H34—Cg(7) C14-C15-C16-C17-C18-C19 X, -y ,l-z 2.89
C15-H15-Cl1 / / 2.77
C29-H29---Cl1 / 1-x, 1-y, 1-z 2.77
C43-H43--Cl1 / / 2.68
2a Cg(6)-Cg(6) C4-C5-C6-C7-C12-Cl1 1-x, 1-y, 1z 3.9368
C8-H8—Cg(10) ! C38-C39-C40-C41-C42-C43 1-x, 1-y, 1-z 2.93
C18-HI8A—Cg(5) N3-C13-C14-C15-C16-C17 X, -y, 2-Z. 2.99
C1-H1--Brlt / X, 1-y, 1-z 2.84
C28-H28A-Brl / X, -1ty, z 2.93
C43--H43--Brl -x, l-y, 1-z 2.92
32 Cg(6)-Cg(6) C4-C5-C6-C7-C11-C12 1-x, 1-y, 1z 3.8269
C8-H8—Cg(10)1 C38-C39-C40-C41-C42-C43 1-x, 1-y, 1-z 2.92
C14-H14—Cg(8) C19-C20-C21-C22-C23-C24 1-x, -y, 1-z 2.97
Cl-H1-11 / / 3.01
4a  Cg(6)-Cg(6) C4-C5-C6-C7-C12-Cl1 1-x, -y, -2 3.5830
C12-H12—Cg(9) ! C32-C33-C34-C35-C36-C37 1-x, -y, -z 2.93
C18-H18A—Cg(5)1 N4-C13-C14-C15-C16-C17 X, 1-y, 1-z 2.99
C23-H23—Cg(8)'i C25-C26-C27-C28-C29-C30 1-x, 1-y, -z 2.83
C3-H3--N5 / 1-x, -y, -z 2.36
C15-H15--S1 / 1-x, 1-y, 1-z 2.78
C22-H22--S1 / 1-x, -y, -z 2.86
1b O1-H1-Cl1 / / 2.36
02-H2-CI1 / / 2.29
03-H3-Cl1 / 1-x, 1-y, 1-z 2.28
C32-H32-02 / -1+x,y, 2 2.33
C33-H33--01 / -1+x,y, z 2.59
C41-H41--03 / 1/2+x, 1/2-y, 1/2+z 2.60
2b (C42-H42--046 / / 2.56
C43-H43--047 / / 2.26
0O3-H3A-Brl / -1/2+x, 3/2-y, 1/2+z 2.68
046-H46A-Brl / / 2.55
047-H47--Brl / / 2.56
3b Cl13-H13—Cg(10) ! C34-C35-C36-C37-C38-C39 1-x, 2-y, 1-z 2.86
C17-H17—Cg(8) C21-C22-C23-C24-C25-C26 1+x,y, z 2.79
C24-H24—Cg(6) N6-C15-C16-C17-C18-C19 1-x, 2-y, -z 2.90
Cl1-H1-111 / / 3.00
4b  Cg(7)-Ce(7) C4-C5-C6-C7-C12-Cl1 1-x, 1-y, 1z 3.9801
C14-H14—Cg(10) C34-C35-C36-C37-C38-C39 1-x, 1-y, 1-z 2.89




C33-H33A-S1i
C42-H42-N7ii

X, _1+Y5 zZ 278
1-x, -y, 1-z 2.60

Table. S3 Fluorescence data for ligands phen, Dpq and bdppmapy.

ligands Aex/ NM Aem/ NM
phen 365 384
Dpq 382 419
bdppmapy 380 433

Table. S4 Energy, oscillator strength and major contribution of the calculated transitions for

complexes 3a and 3b

Excited state Energy Oscillator strength Contribution %
[Cu(bdppmapy)(phen)]* 5.1490 eV 0.1695 HOMO-17 -> LUMO 9.57
absorbtion 240.79 nm HOMO-17 -> LUMO+2  3.48

HOMO-9 ->LUMO+2 3.16
HOMO-8 ->LUMO+2 46.32
HOMO-5 ->LUMO+2 9.11
HOMO-4 ->LUMO+2  3.96
[Cu(bdppmapy)(phen)]* 2.7530 eV 0.0541 HOMO-5 -<LUMO 4.47
emission 450.36 nm HOMO-3 -<LUMO 59.03
HOMO-2 -<LUMO 23.19
HOMO-1 <LUMO+1  2.16
HOMO -<LUMO+2 3.82
[Cu(bdppmapy)(Dpq)]* 4.8957 eV 0.5546 HOMO-17 -> LUMO 9.29
absorbtion 253.25 nm HOMO-17 -> LUMO+2 39.42
HOMO-16 -> LUMO 12.81
HOMO-16 -> LUMO+2  12.76
HOMO-3 ->LUMO+4  2.88
[Cu(bdppmapy)(Dpq)]* 2.6185eV 0.0445 HOMO-3 -<LUMO 10.14
emission 473.49 nm HOMO-2 -<LUMO 70.56
HOMO-1 -<LUMO 12.08




