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Fig. S1 The IR spectra for complex 1
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Fig. S2 The IR spectra for complex 2
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Fig. S3 The IR spectra for complex 3
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Fig. S4 The IR spectra for complex 4
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Fig. S5 The IR spectra for complex 5
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Fig. S6 The IR spectra for complex 6



1.00

0.98

0.96

Transmittance
e
O
N

0.92

0.90 |-

696

0.88 L | L 1 1 1 1 | L | L | L 1
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber cm™

Fig. S7 The IR spectra for complex 7
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Fig. S8 The IR spectra for complex 8
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Fig. S10 The 1H NMR spectra for complex 2

L S
s
L}
8.77 87 875 874 873
f1 (ppm)
I
1
i
|
_J i I i L
il — - —
VI —
7 1) A T I e T u T
a ) = = @ = = @ = 2
2 3 - 3 - 3 2 # c
i T T A T f T T T T —V AT T T T T T A1/ A
8.80 B.75 7.95 7.80 7.75 7.45 T7.40 7.30 7.25 6.85 6.80 5.15 5.10 4.10 3.30 3.15 2.60 2,55 2,50 2.40
f1 (ppm)
Fig. S9 The 1H NMR spectra for complex 1
lgh2 =
STANDARD 11l OBSERVE - profile =
gEsszersT 8 38 pape = 3 s
bbbl bl bat o e e e e w &
e Y [
zzz=z gegseszs
53355 S
YA S
Iz FIIVI %2 ES
Lo L 1T 2NN O
T e e e
8.82 880 878 876 B8.74 1
f1 (ppm)
= 1l
.
i ' A
1
I
| )
T— T T 54— T T T
7.45 7.4 7.43 7.42 7.4 7.10 7.39 7.38
£1 {(ppm)
T
T
5
T T T T T T
8.290 8.285 B8.280 B8.275 B.270 B.265
1, (ppm)
|
1
| !
—_— — — — —_— — — o
& g S 5 & & g s
s & = 3 3 2 2 =
8.80 8.75 7.95 7.857.80 7.75 7.70 T7.65 7.45 7.40 7.307.25 6.85 6.80 575515510 4.10 3.30 3.15 2.60 2.50 2.452.40



dqh3
STANDARD 1l OBSERVE - profile

Bas Lo . ot =
W \/ = A\
VANl T
1 1
T
T
"% 118 1.1 176 .75 1.1 .13
£1 (ppm)
TN N O &

12—

T T T T T T T
7.42 7.41 7.40 7.39 7.38 6.88 6.86 6.84

£1 (ppm)

T T T
7.45 7.44 7.43

52 Hzo

g

VO .

I u T Al o
s = s = e -

T T T 7 T o AT T T T T T T 7 AT T - T VA A T AT,
8.85 8.80 8.75 8,25 7.957.90 7.80 T.75 7.45 7.40 7.30 6.8 6.8 515 510 410  3,303.25 3.15 260 255 2.50 2,40
f1 (ppm)

Fig. S11 The 1H NMR spectra for complex 3
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Fig. S12 The 1H NMR spectra for complex 4



dqhd =
STANDARD 1l OBSERVE - profile

12 1120

SERERVARY \i7 T
B 11
L A |
— —T—T —T——7— ! |

5.755 5.750

1y A
/\ 1 (ppm)
: A

—9.30

i b =g

|

h \ v [
T T T T - T T T *\ 2
9.32 9.31 9.30 9.29 7.50 7.48 T.46 7.44 7. 12 1. 10 3.18 3.16
£1 (ppm) £1 (ppm) |y £1 (ppm)
M
| "
6. 91
fl (ppm)
| ‘jt UL
I
I W Jul_ s, _/-J” L S
= v
= A
- i
; — s - i — - - —— e,
7.3 7.1 6.9 6.8 5.1 4.8 4.1 3.3 2.6 2.5 2.4
f1 (ppm)

Fig. S13 The 1H NMR spectra for complex 5
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Fig. S14 The 1H NMR spectra for complex 6
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Fig. S17 The PXRD spectra for complexes 1-8



Table. S1 Selected bond lengths (A) and angles (°) for complexes 1-8.

Cu(1)-P(1) 2.2431(7) P(1)-Cu(1)-P(2) 106.05(3)
Cu(1)-P(2) 2.2431(7) P(1)-Cu(1)-N(3) 112.44(6)
Cu(1)-N(3) 2.072(2) P(1)-Cu(1)-N(4) 130.81(6)
Cu(1)-N(4) 2.048(2) P(2)-Cu(1)- N(3) 109.04(6)
P(2)-Cu(1)-N(4) 113.59(6)
N(3)-Cu(1)-N(4) 81.20(8)
Cu(1)-P(1) 2.2726(17) P(1)-Cu(1)-P(2) 105.59(6)
Cu(1)-P(2) 2.2700(18) P(1)-Cu(1)-N(3) 113.08(15)
Cu(1)-N(3) 2.098(5) P(1)-Cu(1)-N(4) 130.76(15)
Cu(1)-N(4) 2.078(5) P(2)-Cu(1)- N(3) 108.73(15)
P(2)-Cu(1)-N(4) 114.03(14)
N(3)-Cu(1)-N(4) 81.0(2)
Cu(1)-P(1) 2.2558(17) P(1)-Cu(1)-P(2) 105.47(6)
Cu(1)-P(2) 2.2608(16) P(1)-Cu(1)-N(2) 116.09(14)
Cu(1)-N(2) 2.078(5) P(2)-Cu(1)-N(2) 128.67(14)
Cu(1)-N(3) 2.101(5) P(1)-Cu(1)- N(3) 107.30(14)
P(2)-Cu(1)-N(3) 114.28(14)
N(2)-Cu(1)-N(3) 81.39(19)
Cu(1)-P(1) 2.205(3) P(1)-Cu(1)-P(2) 104.99(11)
Cu(1)-P(2) 2.225(3) P(1)-Cu(1)-N(3) 127.4(2)
Cu(1)-N(3) 2.020(7) P(1)-Cu(1)-N(4) 116.6(3)
Cu(1)-N(4) 2.020(8) P(2)-Cu(1)- N(3) 115.9(2)
P(2)-Cu(1)-N(4) 107.9(2)
N(3)-Cu(1)-N(4) 81.6(3)
Cu(1)-P(1) 2.2627(9) P(1)-Cu(1)-P(2) 106.53(3)
Cu(1)-P(2) 2.2518(9) P(1)-Cu(1)-N(3) 110.75(7)
Cu(1)-N(3) 2.086(2) P(1)-Cu(1)-N(4) 115.41(7)
Cu(1)-N(4) 2.077(2) P(2)-Cu(1)- N(3) 112.28(7)
P(2)-Cu(1)-N(4) 127.91(7)
N(3)-Cu(1)-N(4) 80.72(9)
Cu(1)-P(1) 2.2322(5) P(1)-Cu(1)-P(2) 106.518(18)
Cu(1)-P(2) 2.2470(5) P(1)-Cu(1)-N(1) 112.59(4))



Cu(1)-N(1) 2.0746(14) P(1)-Cu(1)-N(2) 128.27(4)
Cu(1)-N(2) 2.0616(14) P(2)-Cu(1)- N(1) 109.87(4)
P(2)-Cu(1)-N(2) 115.37(4)
N(1)-Cu(1)-N(2) 80.73(5)
Cu(1)-P(1) 2.2427(6) P(1)-Cu(1)-P(2) 105.62(2)
Cu(1)-P(2) 2.2332(6) P(1)-Cu(1)-N(3) 107.30(6)
Cu(1)-N(3) 2.0704(19) P(1)-Cu(1)-N(4) 119.26(5)
Cu(1)-N(4) 2.0504(18) P(2)-Cu(1)- N(3) 116.26(6)
P(2)-Cu(1)-N(4) 124.62(5)
N(3)-Cu(1)-N(4) 80.78(7)
Cu(1)-P(1) 2.2582(11) P(1)-Cu(1)-P(2) 106.72(4)
Cu(1)-P(2) 2.2393(12) P(1)-Cu(1)-N(3) 117.73(9)
Cu(1)-N(3) 2.052(3) P(1)-Cu(1)-N(4) 108.14(9)
Cu(1)-N(4) 2.085(3) P(2)-Cu(1)- N(3) 126.87(9)
P(2)-Cu(1)-N(4) 112.77(10)
N(3)-Cu(1)-N(4) 80.36(12)
Table. S2 Intermolecular weak interactions for complexes 1-8.
Cg(i)/C-H->Cg(i)/(A) Cg Symmetry Cg(A)/H
code --Cg(B)/A
Cg(7):C13-C14-C15-C16-C17-
C3-H3->Cg(7) X, 1-y, 2-2 2.99
C18
Cg(10):C31-C32-C33-C34-C35-
C23-H23->Cg(10) -X, -y, 2-2 2.87
C36
C42-H42C->Cg(4) Cg(4):N3-C7-C8-C9-C10-C11 X, Y, -1+z 2.66
Cg(5):N4-C1-C2-C3-C4-C12
Cg(5) >Cg(6) X, 1-y, 2-z 3.45
Cg(6):C4-C5-C6-C7-C11-C12
Cg(6) ->Cg(6) Cg(6):C4-C5-C6-C7-C11-C12 X, 1-y, 2-z 3.71
O1-H1A->N1 / X, 1-y, 1-z 1.99
C1-H1->F4 / X, Y, 14z 2.47
C8-H8—>F3 / 1-x,1-y, 1-z 2.43
C10-H10->F2 / 1-x,1-y,1-z 2.31
C29-H29->F1 / X, Yy, 1+z 2.52
C43-H43A->F2 / 1-x,1-y,1-z 2.55
C44-H44B->F2 / 1-x,1-y,1-z 244
Cg(8):C20-C21-C22-C23-C24-
C28-H28->Cg(8) X, -y, 1-z 291
C25
Cg(4):N3-C32-C33-C34-C35-
C44-H44->Cg(4) X,Y,Z 2.74
C36
Cg(5):N4-C37-C38-C39-C40-
Cg(5)—>Cg(10) X, 1-y, 1-z 3.54

C41



Cg(10):C35-C36-C37-C38-C42-

Cc43
Cg(10):C35-C36-C37-C38-C42-
Cg(10)->Cg(10) x, 1y, 1-z 3.81
Cc43
05-H5A->N2 / X, Y, 1+z 2.09
C2-H2A-01 / / 2.50
C32-H32-01 / / 2.44
C34-H34-04 / 1-x, 1-y, 1-z 2.50
Cg(6):C9-C10-C11-C12-C13-
C19-H19->Cg(6) X, -y, 1-z 2.87
C14
Cg(3):N2-C33-C34-C35-C36-
Cg(3)—>Cg(10) 7 1 3.49
X, 1-y, -z .
g g Cg(10):C36-C37-C38-C39-C43- Y
C44
Cg(10):C36-C37-C38-C39-C43-
Cg(10)->Cg(10) X, 1-y, -z 3.89
C44
No Classic Hydrogen Bonds
Found
Cg(9):C26-C27-C28-C29-C30- 1-x, -1/2+y,
C11-H11->Cg(9) 2.94
C31 1/2-z
Cg(21):C63-C64-C65-C66-C67-
C28-H28->Cg(21) XY,z 2.60
C68
Cg(7):C14-C15-C16-C17-C18-
C34-H34->Cg(7) 1-x,-y, 1-z 2.92
C19
Cg(22):C69-C70-C71-C72-C73-  -x, 1/2+y,
C60-H60->Cg(22) 2.85
C74 1/2-z
Cg(8):C20-C21-C22-C23-C24-
C71-H71->Cg(8) XY,z 2.74
C25
Cg(19):C51-C52-C53-C54-C55-
C85-H85->Cg(19) -X, -y, -Z 2.56
C56
1-x, 1/2+y,
Cg(3)>Cg(3) Cg(3): N2-C3-C4-C5-C7-C89 12 3.61
-z
Cg(4):N3-C32-C33-C34-C35-
Cg(4)->Cg(4) 1-x, -y, 1-z 3.60
C36
Cg(4):N3-C32-C33-C34-C35-
Cg(4)->Cg(10) 36 1 1 3.64
X, -y, 1-z .
& & Cg(10):C35-C36-C37-C38-C42- y
C43
Cg(23):C78-C79-C80-C81-C85-
Cg(23)->Cg(23) X, <Y, -Z 3.43
C86
C1-H1A-02 / / 2.54
C7-H7->03 / 1-x, -y, -z 2.35
C19-H19->02 / / 2.22
C32-H32-501 / 1-x, -1/2+y, 2.27



1/2-z

C41-H41-02 / / 2.36
-X, -1/2+y,
C45-H45A->04 / /2%y 2.42
1/2-z
X, 1/2-y,
C49-H49->04 / /2y 2.54
1/2+z
X, 1/2-y,
C49-H49-05 / /2y 2.34
1/2+z
C65-H65->06 / / 2.40
C75-H75-05 / / 2.45
-X, -1/2+y,
C84-H84->04 / /2+y 2.44
1/2-z
Cg(9):C22-C23-C24-C25-C26-
C3-H3->Cg(9) 1-x, 1-y, -z 2.87
Cc27
C38-H38->Cg(3) Cg(3):N1-C2-C3-N2-C4-C5 1-x,2-y,z  2.80
Cg(11):C34-C35-C36-C37-C38-
C43-H43->Cg(11) XV, 2.89
C39
Cg(3):N1-C2-C3-N2-C4-C5
Cg(3)—>Cg(5) 1-x,1-y, -z 3.82
Cg(5):N4-C8-C9-C12-C13-C15
Cg(6):N6-C41-C42-C43-CA4-
Cg(6)->Cg(6) -X, 2-y, 1-z 3.72
C45
01-H1->N6 / -X, 1-y, 1-z 2.05
C13-H13-F1 / 1-x,1-y,1-z 2.47
C21-H21->F2 / -X, 1-y, 1-z 2.47
Cg(5):N3-C42-C43-N4-C45-
C9-H9->Cg(5) 1-x,1-y, 1-z 2.76
C46
C15-H15->Cg(8) Cg(8):C7-C8-C9-C10-C11-C12 X, Y, 2 2.83
Cg(9):C20-C21-C22-C23-C24-
C45-H45->Cg(9) 1-x,-y, 1-z 2.85
C25
Cg(4):N2-C37-C38-C39-C40-
Cg(4)>Cg(5) cal 1 1 3.80
X, -y, 1-z .
g g Cg(5):N3-C42-C43-N4-C45- y
C46
Cg(6):N6-C14-C15-C16-C17-
Cg(6)—>Cg(6) X, 1-y, 2-z 3.68
C18
047-H47->N6 / 1+x,y, -1+z 2.00
Cl11-H11->04 / 1-x,1-y,1-z 2.56
C23-H23->N3 / X, Y, 1+z 2.61
C27-H27->03 / -X, 1-y, 1-z 2.52
C39-H39->02 / 1-x,1-y,1-z 2.48
Cg(10):C34-C35-C36-C37-C38-
C29-H29->Cg(10) XY,z 2.84
C39
Cg(3):N1-C3-C4-N2-C47-C48
Cg(3)>Cg(5) 1-x, 1y, 1-z 3.55

Cg(5):N4-C7-C8-C9-C10-C11



Cg(5):N4-C7-C8-C9-C10-C11

1/2-x, 1/2+y,

Cg(5)>Cg(6) Cg(6):N6-C29-C30-C31-C32- 3.98
33 1/2-z
Ce(6):N6-C29-C30-C31-C32- -
Cg(6)>Cg(8) 33 ey, 122 3.51
Cg(8): C3-C4-C5-C6-C7-C8
01-H1->N6 / 1x 1vy,-z 217
03-H3-I1 / / 2.73
C11-H11->03 / / 2.37
C13-H13->01 / 12, - 2.52
1/2+y, 1/2-z
Cg(3)>Cg(3) Cg(3): N2-C3-C4-C5-C6-C7 1-%,y, -2 3.69
Cg(4):N3-C32-C33-C34-C35-
36
Ce(4)>Cel6) Cg(6):N5-C42-C43-N6-CA4- Xyl 377
45
04-H4->N2 / 1x 1vy,-z 197
C6-H6->02 / 1%, -y, -2 2.59
C27-H27->04 / X, -1+y, z 2.47
C29-H29->02 / 1x,-y,1z 253
C33-H33-01 / 14y, 2 2.60
C40-H40->04 / 1% 1vy,1z 245
C47-HA7C>F3 / 1x 1vy,-z 251




