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Table S1. Crystal data and structure refinement for [Cu2Cl2(4,4,-bpy)] (D).

Sample Code

Formula:

Formula weight:

Crystal class:

Space group:

Z

Cell constants:
a

<™ o o

1)

crystal size, mm

Deaic

F(000)

Radiation:

20 range

hkl collected:

No. reflections measured:
No. unique reflections:
No. observed reflections
No. reflections used in refinement
No. parameters

R indices (F>40)

R indices (all data)

GOF:
Final Difference Peaks, e/A’

bc3-13a
CU2C10H8N2C12
354.16
monoclinic
P2,/c (#14)

2

3.79610(10)A
12.7478(6)A
11.5244(5)A
94.910(4)°
555.64(4)A°

42.74 cm™

0.32 x 0.20 x 0.03
2.117 g/em®

348

Mo -K (A=0.71069A)
6.4 - 50.68 °
-4<h<4; -15<k <15; -13<1<13
4499

1000 (Rin=0.0451)
917 (F>40)

1000

77

R=0.0469
wR,=0.1155
R;=0.0523
wR,=0.1189

1.146

+0.449, -0.707
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Table S2. Atomic coordinates and equivalent isotropic displacement parameters (angs"2)
for [Cu2C12(C10H8N2)](I).

Atom X y z Ueq, A?
Cu 0.2371(2) 0.07385(6) 0.94662(7) 0.0615(3)
Cl 0.6912(3) 0.00137(10) 0.85298(10) 0.0426(4)
N1 0.1502(11) 0.2265(3) 0.9675(4) 0.0413(10)
C2 0.2542(14) 0.2773(4) 1.0668(4) 0.0468(13)
H2 0.3688(14) 0.2394(4) 1.1277(4) 0.07(2)

C3 0.1991(14) 0.3829(4) 1.0826(4) 0.0447(12)
H3 0.2755(14) 0.4143(4) 1.1531(4) 0.05(2)
c4 0.0292(12) 0.4429(4) 0.9934(4) 0.0344(10)
Cs -0.0763(14) 0.3895(4) 0.8913(4) 0.0412(11)
HS -0.1892(14) 0.4255(4) 0.8285(4) 0.05(2)
C6 -0.0149(14) 0.2840(4) 0.8828(4) 0.0463(12)
H6 -0.0931(14) 0.2504(4) 0.8137(4) 0.05(2)
Ueq="/3[U11(2a*)*+Usy(bb*)*+Uss(cc*)*+2U1,aa*bb* cosy+2U 3aa*ce* cosP+2Uxbb*ce*c
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Table S3. Bond lengths [A] and angles [deg] for [Cu2CI12(C10H8N2)I(D).

Cu-N1 1.991(4) Cu-Cl 2.3039(14) Cu-Cl#1  2.4351(14)
Cu-Cli#2 2.4939(14) Cu-Cu#2 2.9364(14) Cu-Cu#3  2.946(2)
Cl-Cu#4 2.4351(14) Cl-Cu#2 2.4939(14) N1-C6 1.334(6)
N1-C2 1.345(6) C2-C3 1.376(8) C3-C4 1.395(7)
C4-C5 1.388(6) C4-CA#5 1.483(9) C5-C6 1.371(7)
N1-Cu-Cl 125.92(13) N1-Cu-Cl#1  106.31(12) Cl-Cu-Cl#l1 106.42(5)
N1-Cu-Cl#2  105.65(12) C1-Cu-Cl#2 104.64(4) Cl#1-Cu-Cl#2 106.61(4)
N1-Cu-Cu#2  133.59(12) Cl-Cu-Cu#2  55.26(4) Cl#1-Cu-Cu#2 117.68(5)
Cli#2-Cu- 49.39(4) N1-Cu-Cu#3 117.42(13) Cl-Cu-Cu#3 116.60(5)
Cu#2

Cl#1-Cu- 54.22(4) Ci#2-Cu- 52.39(4) Cu#2-Cu-Cu#3 80.38(4)
Cu#3 Cu#3

Cu-Cl-Cu#4  106.43(5) Cu-Cl-Cu#2  75.36(4) Cu#4-Cl-Cu#2  73.39(4)
C6-N1-C2 116.3(4) C6-N1-Cu 121.403) C2-N1-Cu 122.3(3)
N1-C2-C3 123.2(5) C2-C3-C4 120.3(5) C5-C4-C3 116.0(4)
C5-C4-C4#5  122.2(5) C3-C4-C4#5  121.8(5) C6-C5-C4 120.2(5)
N1-C6-C5 124.0(5)

Table S4. Anisotropic displacement parameters (angs™2) for [Cu2CI2(C10H8N2)1(D).

Atom Un U Us; Uz Uis Uiz

Cu 0.0708(6) 0.0451(5) 0.0674(6) -0.0087(3)  -0.0025(4) 0.0124(3)
Cl 0.0382(6) 0.0523(8) 0.0364(6) -0.0036(5) -0.0024(5) 0.0029(5)
N1 0.042(2) 0.037(2) 0.044(2) 0.001(2) 0.000(2) 0.002(2)
C2 0.052(3) 0.043(3) 0.043(3) 0.004(2) -0.010(2) 0.006(2)
C3 0.055(3) 0.038(3) 0.038(2) -0.001(2) -0.009(2) 0.002(2)
C4 0.035(2) 0.034(3) 0.035(2) -0.002(2) 0.003(2) -0.001(2)
C5 0.051(3) 0.037(3) 0.034(2) -0.001(2) -0.003(2) 0.006(2)
C6 0.054(3) 0.047(3) 0.038(3) -0.005(2) -0.001(2) 0.004(2)

The form of the anisotropic displacement parameter is:

expl-2m2(a*2U  h24b* Uk +c* U+ 2b*c*Upskl+2a*c* U shi+2a*b*U phk)].
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Table S5. Crystal data and structure refinement for [Cu2Br2(4,4,-bpy)] D).

Sample Code

Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient
F(000)

Crystal size

Theta range for data collection

Index ranges

Reflections collected / unique

Completeness to 2theta = 24.96

Refinement method

Data / restraints / parameters
Goodness-of-fit on FA2
Final R indices [I>4sigma(I)]
R indices (all data)
Extinction coefficient

Largest diff. peak and hole

j-121a

C10 H8 Br2 Cu2 N2

443.08

293(2)K

0.71073 Angs

Monoclinic, P2(1)/c

a = 3.9090(8) Angs alpha =90 deg.

b=12.752(3) Angs beta = 94.05(3) deg.
=11.905(2) Angs gamma = 90 deg.

592.0(2) Angs™3

2, 2.486 g/cm”3

10.311 mmA"-1

420

0.05 x 0.1 x 0.5 mm

3.20 to 24.96 deg.

-1<=h<=4, -2<=k<=15, -14<=l<=14

1206 / 1041 [R(int) = 0.0159]

95.2%

Full-matrix least-squares on FA2

1041/0/74

1.772

R1 =0.0297, wR2 = 0.0431

R1 = 0.0422, wR2 = 0.0496

0.0005(4)

0.373 and -0.593 e.A"-3
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Table S6. Atomic coordinates and equivalent isotropic displacement
parameters (angs™2) for [Cu2Br2(C10H8N2)](II).

atom X y y/ U(eq) s.0.f.
Br(1) 0.19469(12) 0.50444(4)  0.34746(4) 0.03784(16) 1
Cu(l) 0.26651(19) 0.42729(5)  0.54390(5) 0.0523(2) 1
N(1) 0.3426(10) 0.2726(3) 0.5272(3) 0.0369(10) 1
C(1) 0.4678(12) 0.0574(3) 0.5057(4) 0.0299(10) 1
C(2) 0.5044(13) 0.2168(4) 0.6104(4) 0.0419(13) 1
C(3) 0.5691(12) 0.1117(4) 0.6027(4) 0.0368(13) 1
C(4) 0.3022(13) 0.1157(4) 0.4198(4) 0.0437(14) 1
C(5) 0.2494(13) 0.2205(4) 0.4341(4) 0.0434(13) 1

U(eq) is defined as one third of the trace of the orthogonalized Uij tensor.

Table S7. Bond lengths [A] and angles [deg] for [Cu2Br2(C10H8N2)](II).

Br(1)-Cu(1)#1 2.4516(10)
Br(1)-Cu(1) 2.5344(9)
Br(1)-Cu(1)#2 2.5460(11)
Cu(1)-N(1) 2.007(4)
Cu(1)-Br(1)#1 2.4516(10)
Cu(1)-Br(1)#2 2.5460(11)
Cu(1)-Cu(1)#2 2.8518(15)
Cu(1)-Cu(1)#1 2.9266(14)
N(1)-C(5) 1.322(5)
N(1)-C(2) 1.341(5)
Cc(1)-C(3) 1.380(6)
C(1)-C(4) 1.386(6)
C(1)-C(H#3 1.494(8)
C(2)-C(3) 1.368(6)
C(4)-C(5) 1.364(6)
Cu(1)#1-Br(1)-Cu(1) 71.86(3)
Cu(1)#1-Br(1)-Cu(D)¥2  102.90(3)
Cu(1)-Br(1)-Cu(1)#2 68.30(4)
N(1)-Cu(1)-Br(1)#1 121.40(12)
N(1)-Cu(1)-Br(1) 107.31(11)
Br(1)#1-Cu(1)-Br(1) 108.14(3)
N(1)-Cu(1)-Br(1)#2 105.27(12)
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Br(1)#1-Cu(1)-Br()#2  102.90(3)
Br(1)-Cu(1)-Br(1)#2  111.70(4)

N(1)-Cu(1)-Cu(1)#2 119.97(12)
Br(D#1-Cu()-Cu(1)#2  118.43(4)
Br(1)-Cu(1)-Cu(1)#2 56.04(3)

Br(1)#2-Cu(1)-Cu(1)#2  55.66(3)
N(1)-Cu(1)-Cu(1)#1 133.96(12)
Br(1)#1-Cu(1)-Cu(1)#1  55.38(3)
Br(1)-Cu(1)-Cu(1)#1 52.76(3)

Br(1)#2-Cu(1)-Cu(1)#1  120.49(4)
Cu(1)#2-Cu(1)-Cu()#1  85.13(4)

C(5)-N(1)-C(2) 116.1(4)
C(5)-N(1)-Cu(1) 122.9(3)
C(2)-N(1)-Cu(1) 120.9(3)
C(3)-C(1)-C4) 116.1(4)
C(3)-C(1)-C(1)#3 121.8(5)
C4)-C(1)-C(1)#3 122.1(5)
N(D-C(2)-C(3) 123.4(4)
C(2)-C(3)-C(1) 120.3(4)
C(5)-C4)-C(1) 120.0(4)
N(1)-C(5)-C(4) 124.2(4)

Symmetry transformations used to generate equivalent atoms:
#1 -x,-y+1,-z+1  #2 -x+1,-y+1,-z+1
#3 -x+1,-y,-z+1

Table S8. Anisotropic displacement parameters (angs”2) for [Cu2Br2(C10H8N2)J(II).

atom  Ull U22 U33 U23 U13 U12

Br(1) 0.0327(3) 0.0469(3) 0.0331(3) -0.0026(3) -0.00372(18) 0.0030(3)
Cu(1) 0.0600(5) 0.0380(4) 0.0578(4) -0.0061(3) -0.0025(3) 0.0084(4)

N(1) 0.038(3) 0.031(2) 0.041(2) 0.002(2)  -0.0012(19) 0.001(2)
C(1) 0.027(3) 0.030(2) 0.033(2) 0.000(2) 0.006(2) -0.001(3)
C(2) 0.057(4) 0.031(3) 0.036(3) 0.007(2)  -0.004(3)  0.004(3)
C(3) 0.047(3) 0.033(3) 0.030(3) 0.005(2) 0.0042)  -0.001(3)
C(4) 0.057(4) 0.030(3) 0.042(3) 20.0092)  -0.019(3)  0.002(3)
C(5) 0.053(4) 0.035(3) 0.040(3) 0.003(2) 20.0123)  0.006(3)

The anisotropic displacement factor exponent takes the form:
2 pr2 (W2 a*A2 U1l + ...+ 2 h k a* b* Ul2]
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Table S9. Crystal data and structure refinement for [(CuBr)(4,4'-bpy)](11I).

Sample Code

Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient
F(000)

Crystal size

Theta range for data collection

Index ranges

Reflections collected / unique

Completeness to 2theta = 24.96

Refinement method

Data / restraints / parameters
Goodness-of-fit on FA2
Final R indices [I>4sigma(I)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

j-121c

CI10 H8 Br Cu N2
299.63

293(2) K

0.71073 Angs
Tetragonal, 14(1)/acd
a=14.406(2) Angs

b = 14.406(2) Angs
¢ = 38.524(8) Angs

alpha = 90 deg.
beta = 90 deg.
gamma = 90 deg.
7995(2) Angs”3

32, 1.991 g/cm”3

6.140 mm~-1

4672

0.2x0.5x 0.5mm

3.02 to 24.96 deg.

-2<=h<=17, O<=k<=17, -4<=1<=45
3411/ 1761 [R(int) = 0.0210]
43.2%

Full-matrix least-squares on FA2
1761/0/122

1.916

R1=0.0303, wR2 = 0.0520
R1=0.0522, wR2 = 0.0537
0.000339(10)

0.467 and -0.471 e.A"-3
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Table S10. Atomic coordinates and equivalent isotropic displacement parameters (angs”2)
for [(CuBr)(C10HSN2)](III).

atom X y z U(eq) s.of.
Br(1) 0.60405(3)  0.34706(3)  0.031306(13) 0.04675(17) 1
Cu(2) 0.43207(4)  0.32059(4)  0.017750(14) 0.04506(19) 1
N(1) 0.4111(2) 0.3376(2) -0.03243(8)  0.0351(8) 1
N(2) 0.3738(2) 0.3939(3) 0.05607(9)  0.0375(9) 1
C(1) 0.4062(3) 0.3432(3) -0.10579(9)  0.0296(9) 1
C(2) 0.32175(16) 0.46939(17) 0.05022(6)  0.0394(12) 1
C3) 0.28982(16) 0.49164(17) 0.11072(6) 0.0281(10) 1
C4) 0.34574(16) 0.41434(17) 0.11668(6)  0.0357(11) - 1
C(5) 0.2798(3) 0.5182(3) 0.07684(10) 0.0355(11) 1
C(6) 0.3846(3) 0.3693(3) 0.08936(10) 0.0402(11) 1
C() 0.4550(3) 0.4029(3) -0.05114(13) 0.0421(12) 1
C(8) 0.3585(4) 0.2771(3) -0.08707(13) 0.0465(13) 1
C©) 0.4544(3) 0.4083(3) -0.08637(12) 0.0398(12) 1
C(10) 0.3627(4) 0.2772(3) -0.05155(13) 0.0500(14) 1

U(eq) is defined as one third of the trace of the orthogonalized Uij tensor.

Table S11. Bond lengths [A] and angles [deg] for [(CuBr)(C10H8N2)](II).

Br(1)-Cu(2)#1 2.5253(9)
Br(1)-Cu(2) 2.5605(9)
Cu(2)-N(1) 1.972(3)
Cu(2)-N(2) 2.000(3)
Cu(2)-Br(1)#1 2.5252(9)
Cu(2)-Cu(2)#1 2.8227(12)
N(1)-C(10) 1.337(5)
N()-C(7) 1.343(5)
N(2)-C(6) 1.339(5)
N(2)-C(2) 1.340(4)
C(1)-C(8) 1.378(6)
C(1)-C(9) 1.386(6)
C(1)-C(1)#2 1.480(7)
C(2)-C(5) 1.382(4)
C(3)-C(5) 1.368(4)
C(3)-C4 1.3935




C(3)-C(3)#3
C(4)-C(6)
C(N-CO)
C(8)-C(10)

Cu(2)#1-Br(1)-Cu(2)
N(1)-Cu(2)-N(2)
N(1)-Cu(2)-Br(1)#1
N(2)-Cu(2)-Br(1)#1
N(1)-Cu(2)-Br(1)
N(2)-Cu(2)-Br(1)
Br(1)#1-Cu(2)-Br(1)
N(1)-Cu(2)-Cu(2)#1
N(2)-Cu(2)-Cu(2)#1

Br(1)#1-Cu(2)-Cu(2)#1

Br(1)-Cu(2)-Cu(2)#1
C(10)-N(1)-C(7)
C(10)-N(1)-Cu(2)
C(7)-N(1)-Cu(2)
C(6)-N(2)-C(2)
C(6)-N(2)-Cu(2)
C(2)-N(2)-Cu(2)
C(8)-C(1)-C(9)
C(8)-C(1)-C(1)#2
C(9)-C(1)-C(1)#2
N(2)-C(2)-C(5)
C(5)-CR)-C(4)
C(5)-C(3)-C(3)#3
C(4)-C(3)-C(3)#3
C(6)-C(4)-C(3)
C(3)-C(5)-C(2)
N(2)-C(6)-C(4)
N(D-C(7)-C)
C(10)-C(8)-C(1)
C(7)-C(9)-C(1)
N(1)-C(10)-C(8)
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1.474(5)
1.358(4)
1.359(6)

1.370(6)

67.42(2)
126.43(14)
106.87(11)
105.43(11)
109.24(11)
100.18(11)
107.44(2)
101.28(9)
132.19(10)
56.89(2)
55.69(2)
113.9(4)
122.6(3)
122.8(3)
116.1(3)
121.2(3)
122.6(2)
115.8(4)
122.0(5)
122.2(5)
122.2(3)
116.2(2)
122.0(3)
121.71(19)
119.5(2)
121.3(3)
124.6(4)
125.0(4)
120.0(4)
120.2(4)
125.0(5)

Symmetry transformations used to generate equivalent atoms:
#1 -x+1,-y+1/2,z+0 #2 -y+3/4,-x+3/4,-2-1/4
#3 y-1/4,x+1/4,-z+1/4
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Table S12. Anisotropic displacement parameters (angsAZ) for [(CuBr)(C10H8N2)](III).

atom U1l U22 U33 U23 Ul13 U12
Br(1) 0.0426(3) 0.0452(3) = 0.0525(3) -0.0125(3)  -0.0085(3)  -0.0057(2)
Cu(2) 0.0548(4) 0.0510(4) 0.0294(3) -0.0053(3)  0.0045(3) 0.0052(3)
N(1) 0.040(2) 0.035(2) 0.030(2) 0.0007(19)  -0.0015(19) 0.0027(16)
N(2) 0.038(2) 0.044(2) 0.030(2) -0.0023(18) 0.0041(18)  0.0062(18)
C(1) 0.031(3) 0.033(3) 0.025(2) -0.001(2) -0.002(2) 0.0053(18)
C(2) 0.040(3) 0.048(3) 0.030(3) 0.003(2) -0.001(2) 0.006(2)
C(3) 0.025(2) 0.032(2) 0.028(2) -0.0002(18) 0.0011(17)  -0.0039(19)
C@) 0.042(3) 0.039(3) 0.026(3) 0.004(2) 0.001(2) 0.009(2)
C(5) 0.040(3) 0.038(3) 0.029(2) 0.003(2) 0.001(2) 0.0137(19)
C(6) 0.048(3) 0.044(3) 0.028(3) 0.001(2) 0.003(2) 0.017(2)
C(7) 0.049(3) 0.037(3) 0.041(3) -0.004(2) -0.004(3) -0.006(2)
C@®) 0.061(3) 0.044(3) 0.034(3) 0.002(2) -0.007(3) -0.019(3)
C) 0.050(3) 0.042(3) 0.027(3) 0.003(2) 0.000(2) -0.009(2)
C(10) 0.0593) - 0.052(3) 0.039(4) 0.010(3) -0.006(3) -0.017(3)

The anisotropic displacement factor exponent takes the form:
-2p*2 [h*2 a**2 Ull +...+2hk a* b* Ul2]
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ORTEP drawing of I with thermal vibrational ellipsoids (50%)




© 1999 American Chemical Society, Inorg. Chem., Lu ic990536p Supporting Info Page 12

Cul

Brl

ORTEP drawing of II with thermal vibrational ellipsoids (50%)
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ORTEP drawing of III with thermal vibrational ellipsoids (50%)




