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Nitrogen Sorption Isotherms of Ge4A-Zn
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Carbon Dioxide Sorption Isotherms of Ge4A-Zn
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Crystal data and structure refinement for Si4A-Zn

Identification code Si4A-Zn

Empirical formula C32.50 H16 N1.50 O11.50 Si Zn2
Formula weight 770.30

Temperature 153(2) K

Wavelength 0.71073 A

Crystal system, space group Orthorhombic, Pnna

Unit cell dimensions a=12.4868(7) A
b=13.0255(7) A
c=23.7555(13) A

Volume 3863.8(4) A’

Z, Calculated density 4,1.324 Mg/m’

Absorption coefficient 1.327 mm™

F(000) 1550

Crystal size 0.540 x 0.318 x 0.262 mm

Theta range for data collection  1.71 to 28.94 °

Limiting indices -16<=h<=16, -17<=k<=17, -31<=1<=32

Reflections collected / unique 34162 /4852 [R(int) = 0.0337]
Completeness to theta =28.94° 94.7 %

Absorption correction Integration

Max. and min. transmission 0.7546 and 0.5082
Refinement method Full-matrix least-squares on F’

Data / restraints / parameters 4852/0/242

Goodness-of-fit on F* 1.122

Final R indices [[>2sigma(I)] R1=0.0537, wR2 =0.1802
R indices (all data) R1=0.0633, wR2 =0.1906
Extinction coefficient 0.0003(3)

Largest diff. peak and hole 1.655 and -0.489 e.A™
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Atomic coordinates and equivalent isotropic displacement parameters (A% x 10°) for

Si4A-Zn. U(eq) is defined as one third of the trace of the orthogonalized UY tensor

Atom X Y Z U(eq)
Zn(1) 0.24070(4) 0.75 0.75 22(1)
Zn(2) 0.75 0 0.29852(2) 22(1)
Si(1) 0.75 0.5 0.53842(5) 21(1)
o) 0.7778(2) 0.14939(18)  0.32341(9) 29(1)
0?2) 0.6577(3) 0.0703(2) 0.37567(11)  53(1)
0@3) 0.33891(19)  0.66292(17)  0.70685(9) 30(1)
04) 0.3703(2) 0.50861(17)  0.74518(10)  34(1)
0(5) 0.0845(3) 0.75 0.75 38(1)
C(1) 0.7390(2) 0.3864(3) 0.49050(12)  25(1)
C(2) 0.6628(3) 0.3087(3) 0.49549(13)  35(1)
C(3) 0.6579(3) 0.2296(3) 0.45660(14)  39(1)
CH4) 0.7291(3) 0.2268(3) 0.41129(13)  30(1)
C(5) 0.8070(3) 0.3020(3) 0.40609(13)  32(1)
C(6) 0.8117(3) 0.3803(3) 0.44568(13)  31(1)
C(7) 0.7191(3) 0.1444(3) 0.36812(13)  33(1)
C(8) 0.6324(2) 0.5188(2) 0.58606(12)  23(1)
C©) 0.5999(3) 0.4431(2) 0.62422(13)  29(1)
C(10) 0.5207(3) 0.4617(2) 0.66366(13)  28(1)
Cn 0.4713(2) 0.5571(2) 0.66618(12)  24(1)
C(12) 0.5015(3) 0.6327(3) 0.62850(16)  40(1)
C(13) 0.5808(3) 0.6137(3) 0.58886(15)  38(1)
C(14) 0.3862(2) 0.5779(2) 0.70955(12)  24(1)
0(6) 0.9487(4) 0.6845(4) 0.8272(2) 35(1)
N(1) 0.8907(16) 0.5368(17) 0.8774(8) 139(6)
C(15) 0.9533(14) 0.6058(13) 0.8343(7) 97(4)
C(16) 0.808(2) 0.596(2) 0.9032(10) 157(8)
Cca7 0.888(3) 0.423(3) 0.8912(13) 207(13)
o) 0.8057(19) 0.5464(18) 0.7773(10) 104(6)
N(2) 0.8288(16) 0.3775(14) 0.7711(8) 66(5)
C(18) 0.785(3) 0.455(3) 0.7569(15) 105(10)
C(19) 0.906(3) 0.383(3) 0.8008(17) 123(12)
C(20) 0.790(4) 0.281(5) 0.744(4) 180(20)
0O(8) 0.004(2) 0.5599(17) 0.9322(12) 128(10)
009) 0.072(3) 0.5407(19) 0.9909(13) 161(13)



Bond lengths [1&] and angles [°] for Si4A-Zn

Bond Length Bond Length
Zn(1)-0(5) 1.951(4) C4)-C(5) 1.385(5)
Zn(1)-O(3)#1 1.960(2) C4)-C(7) 1.491(4)
Zn(1)-0(3) 1.960(2) C(5)-C(6) 1.389(4)
Zn(1)-O(1)#2 2.194(2) C(5)-H(5) 0.95
Zn(1)-O(1)#3 2.194(2) C(6)-H(6) 0.95
Zn(2)-O(4)#4 1.968(2) C(8)-C(13) 1.395(4)
Zn(2)-O(4)#5 1.968(2) C(8)-C(9) 1.399(4)
Zn(2)-0(1) 2.063(2) C(9)-C(10) 1.384(4)
Zn(2)-O(1)#6 2.063(2) C(9)-H() 0.95
Zn(2)-O(2)#6 2.351(3) C(10)-C(11) 1.389(4)
Zn(2)-0(2) 2.351(3) C(10)-H(10) 0.95
Zn(2)-C(7) 2.533(3) C(11)-C(12) 1.383(4)
Zn(2)-C(7)#6 2.533(3) C(11)-C(14) 1.505(4)
Si(1)-C(8)#7 1.871(3) C(12)-C(13) 1.389(5)
Si(1)-C(8) 1.871(3) C(12)-H(12) 0.95
Si(1)-C(1) 1.872(3) C(13)-H(13) 0.95
Si(1)-C(1)#7 1.872(3) 0(6)-C(15) 1.041(16)
O(1)-C(7) 1.292(4) N(1)-C(16) 1.42(3)
O(1)-Zn(1)#2 2.194(2) N(D-C(17) 1.52(4)
0(2)-C(7) 1.244(5) N(1)-C(15) 1.57(2)
0(3)-C(14) 1.257(4) O(7)-C(18)#7 1.23(4)
04)-C(14) 1.253(4) O(7)-C(18) 1.32(4)
O4)-Zn(2)#8 1.968(2) N(2)-C(18) 1.19(4)
C(1)-C(2) 1.395(5) N(2)-C(19) 1.194)
C(1)-C(6) 1.401(4) N(2)-C(20) 1.49(8)
C(2)-C(3) 1.386(5) C(18)-O(7)#7 1.23(4)
C(2)-H(2) 0.95 C(18)-C(18)#7 1.47(8)
C(3)-C4) 1.397(5) C(20)-C(20)#9 0.85(13)
C(3)-H(3) 0.95

Bond Angle Degree Bond Angle Degree
0O(5)-Zn(1)-O(3)#1 128.73(7) C(1)-C(2)-H(2) 119.6
O(5)-Zn(1)-0O(3) 128.73(7) C(2)-C(3)-C4) 120.3(3)

O3)#1-Zn(1)-0O(3) 102.53(15) C(2)-C(3)-H(3) 119.8



0(5)-Zn(1)-0(1)#2
O3)#1-Zn(1)-0O(1)#2
0(3)-Zn(1)-0(1)#2
O(5)-Zn(1)-0(1)#3
O3)#1-Zn(1)-O(1)#3
0(3)-Zn(1)-0(1)#3
O(1)#2-Zn(1)-O(1)#3
O(4)#4-Zn(2)-O(4)#5
O(4)#4-Zn(2)-0(1)
O(4)#5-Zn(2)-0(1)
O(4)#4-Zn(2)-O(1 )46
O(4)#5-Zn(2)-O(1 )46
0(1)-Zn(2)-0O(1 )46
O(4)#4-Zn(2)-0O(2)46
O(4)#5-Zn(2)-0(2)46
0(1)-Zn(2)-0(2)46
O(1)#6-Zn(2)-0O(2)#6
O(4)#4-Zn(2)-0(2)
O(4)#5-Zn(2)-0(2)
0(1)-Zn(2)-0(2)
O(1)#6-Zn(2)-0(2)
O(2)#6-Zn(2)-0(2)
O(4)#4-Zn(2)-C(7)
O(4)#5-Zn(2)-C(7)
O(1)-Zn(2)-C(7)
O(1)#6-Zn(2)-C(7)
O(2)#6-Zn(2)-C(7)
0(2)-Zn(2)-C(7)
O(4)#4-Zn(2)-C(7)#6
O(4)#5-Zn(2)-C(T)#6
O(1)-Zn(2)-C(7)#6
O(1)#6-Zn(2)-C(7)#6
O(2)#6-Zn(2)-C(7)#6
0(2)-Zn(2)-C(7)#6
C(7)-Zn(2)-C(T)#6
C(8)#7-Si(1)-C(8)
C(8)#7-Si(1)-C(1)
C(8)-Si(1)-C(1)
C(8)#7-Si(1)-C(1)#7
C(8)-Si(1)-C(1)#7
C(1)-Si(1)-C(1)#7

83.97(7)
97.81(9)
89.76(9)
83.97(7)
89.76(9)
97.81(9)
167.93(13)
99.86(17)
105.01(9)
96.32(9)
96.32(9)
105.01(9)
146.69(12)
153.91(10)
96.07(12)
93.54(10)
59.42(10)
96.07(12)
153.91(10)
59.42(10)
93.54(10)
77.54(17)
105.16(11)
125.37(11)
30.52(11)
119.17(11)
81.67(12)
29.21(11)
125.37(11)
105.16(11)
119.17(11)
30.52(11)
29.21(11)
81.67(12)
98.52(16)
105.54(19)
108.77(13)
114.48(13)
114.48(13)
108.77(13)
105.1(2)

C(4)-C(3)-HB)
C(5)-C(4)-C3)
CO)-CH)-C(T)
C3)-CA)-C(7)
C(4)-C(5)-C(6)
C(4)-C5)-HB)
C(6)-C(5)-H(5)
C(5)-C(6)-C(1)
C(5)-C(6)-H(6)
C(1)-C(6)-H(6)
O(2)-C(N-O(1)
O(2)-C(7)-C(4)
O(D)-C(7)-C(4)
0(2)-C(7)-Zn(2)
O(1)-C(7)-Zn(2)
C(4)-C(7)-Zn(2)
C(13)-C(8)-C(9)
C(13)-C(8)-Si(1)
C(9)-C(8)-Si(1)
C(10)-C(9)-C(8)
C(10)-C(9)-H(9)
C(8)-C(9)-HO)
C(9)-C(10)-C(11)
C(9)-C(10)-H(10)
C(11)-C(10)-H(10)
C(12)-C(11)-C(10)
C(12)-C(11)-C(14)
C(10)-C(11)-C(14)
C(11)-C(12)-C(13)
C(11)-C(12)-H(12)
C(13)-C(12)-H(12)
C(12)-C(13)-C(8)
C(12)-C(13)-H(13)
C(8)-C(13)-H(13)
O(4)-C(14)-0(3)
O(4)-C(14)-C(11)
0(3)-C(14)-C(11)
C(16)-N(1)-C(17)
C(16)-N(1)-C(15)
C(17)-N(1)-C(15)
0(6)-C(15)-N(1)

119.8
119.9(3)
120.5(3)
119.7(3)
119.2(3)
120.4
120.4
121.9(3)
119

119
120.5(3)
120.8(3)
118.8(3)
67.22(19)
54.18(15)
166.2(3)
117.4(3)
120.5(2)
121.8(2)
121.5(3)
119.2
119.2
120.1(3)
119.9
119.9
119.3(3)
120.5(3)
120.3(3)
120.4(3)
119.8
119.8
121.3(3)
1193
1193
126.5(3)
116.4(3)
117.1(3)
115(2)
109.2(19)
135(2)
129.9(17)
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C(7)-0(1)-Zn(2) 95.3(2) C(18)#7-0O(7)-C(18) 70(3)
C(7)-0(1)-Zn(1)#2 128.6(2) C(18)-N(2)-C(19) 119(3)
Zn(2)-0(1)-Zn(1)#2 108.54(9) C(18)-N(2)-C(20) 116(3)
C(7)-0(2)-Zn(2) 83.6(2) C(19)-N(2)-C(20) 124(3)
C(14)-0(3)-Zn(1) 141.0(2) N(2)-C(18)-O(7)#7 108(3)
C(14)-O(4)-Zn(2)#8 126.7(2) N(2)-C(18)-0(7) 125(4)
C(2)-C(1)-C(6) 117.7(3) O(7)#7-C(18)-0O(7) 93(3)
C(2)-C(1)-Si(1) 124.9(2) N(2)-C(18)-C(18)#7 162(3)
C(6)-C(1)-Si(1) 117.4(2) O(TH#T-C(18)-C(18)#7  58(3)
C(3)-C(2)-C(1) 120.9(3) O(7)-C(18)-C(18)#7 52(3)
C(3)-C(2)-H(2) 119.6 C(20)#9-C(20)-N(2) 132(10)

Symmetry transformations used to generate equivalent atoms:
#1 X,-y+3/2,-243/2, #2 -x+1,-y+1,-z+1, #3 -x+1,y+1/2,2+1/2, #4 -x+1,y-1/2,2-1/2, #5
x+1/2,-y+1/2,2-1/2, #6 -x+3/2,-y,z, #7 -x+3/2,-y+1,z, #8 x-1/2,-y+1/2,2+1/2, #9 X,

-y+1/2,-z43/2

Anisotropic displacement parameters (A% x 10°) for Si4A-Zn. The anisotropic
displacement factor exponent takes the form: -2z*[h*a*2U"! + ... + 2hka*b*U"* |

Atom Ull U22 U33 U23 U13 U12
Zn(1) 26(1) 21(1) 21(1) _4(1) 0 0
Zn(2) 27(1) 23(1) 17(1) 0 0 1(1)
Si(1) 25(1) 25(1) 12(1) 0 0 4(1)
o(1) 40(1) 29(1) 18(1) -5(1) 3(1) 7(1)
0(2) 69(2) 53(2) 36(1) 20(1) 13(1) 212)
0@3) 36(1) 28(1) 27(1) 2(1) 9(1) 8(1)
O(4) 41(1) 31(1) 30(1) 8(1) 15(1) 7(1)
0(5) 30(2) 36(2) 48(2) 2(2) 0 0
C(1) 28(1) 32(2) 15(1) _4(1) 3(1) 4(1)
C(2) 37(2) 45(2) 22(1) 9(1) 6(1) -6(1)
C@3) 44(2) 45(2) 27(2) 1) 5(1) “13(2)
C(4) 35(2) 37(2) 19(1) 9(1) -1(1) 1(1)
C(5) 33(2) 41(2) 21(1) -8(1) 4(1) 1(1)
C(6) 33(2) 38(2) 24(1) -8(1) 3(1) 3(1)
C(7) 41(2) 37(2) 22(2) -8(1) 3(1) 2(2)
C(8) 27(1) 28(1) 15(1) 1(1) 1(1) 3(1)
C(9) 40(2) 23(1) 25(1) 2(1) 7(1) 7(1)
C(10) 38(2) 23(1) 23(1) 4(1) 7(1) 3(1)
C(11) 29(1) 24(1) 19(1) 1(1) 2(1) 2(1)
C(12) 48(2) 30(2) 41(2) 14(1) 20(2) 17(2)



C(13) 47(2) 32(2) 35(2) 16(1) 18(2) 14(1)

C(14) 28(1) 26(1) 20(1) 0(1) I(1) 0(1)
O(®) 128(18)  98(15) 160(20)  39(14) 62(17) 64(14)
0 230(40)  100(17)  150(20)  -17(18) 20(20) 90(20)

Hydrogen coordinates (1& X 104) and isotropic displacement parameters (Az X 103)
for Si4dA-Zn

Atom X Y Z U(eq)
H(2) 6135 3101 5260 42
H(@3) 6059 1769 4608 46
H(5) 8566 3000 3758 38
H(6) 8658 4312 4423 38
H(9) 6330 3775 6230 35
H(10) 4999 4089 6891 34
H(12) 4677 6980 6297 47

H(13) 6003 6663 5631 46
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Crystal data and structure refinement for Ge4A-Zn

Identification 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
Limiting indices

Reflections collected / unique
Completeness to theta = 28.98 °
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F*

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

Ge4A-Zn

C37 H37 Ge N3 O11 Zn1.50
870.34

153(2) K

0.71073 A

Orthorhombic, Pnnn
a=14.2546(9) A
b=23.6813(14) A

¢ =24.0132(14) A

8106.1(8) A3

8, 1.426 Mg/m3

1.681 mm-1

3560

0.378 x 0.348 x 0.040 mm
1.21t0 28.98°

-19<=h<=18, -30<=k<=31, -31<=I<=32
63197 / 10119 [R(int) = 0.0789]
93.9 %

Integration

0.9350 and 0.5326

Full-matrix least-squares on F’
10119/0/353

0.851

R1 =0.0379, wR2 = 0.0882
R1=0.0681, wR2 = 0.0931
0.515 and -0.412 e.A”
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Atomic coordinates and equivalent isotropic displacement parameters (A2 X 10°) for
GedA-Zn. U(eq) is defined as one third of the trace of the orthogonalized U" tensor

Atom X Y Z U(eq)
Ge(1) 0.563238(19) 0.982971(11) 0.139240(10) 31(1)
Zn(1) 1 1 0 30(1)
Zn(2) 0.56113(2) 0.636441(12) 0.013464(12) 34(1)
o) 0.95371(14)  1.14932(8) 0.07674(8) 53(1)
02) 0.94949(11)  1.08932(7) 0.00664(6) 34(1)
0@3) 0.6601(5) 0.7239(3) 0.0186(3) 72(1)
04) 0.5153(6) 0.7132(3) 0.0302(3) 72(1)
O@A) 0.6099(5) 0.7134(2) 0.0193(3) 72(1)
O4A) 0.4694(4) 0.7110(2) 0.0504(2) 72(1)
0(5) 0.11773(13)  1.02367(7) 0.04671(7) 42(1)
0(6) 0.16707(13)  1.11279(8) 0.03334(7) 45(1)
o) 0.55539(13)  0.98190(7) 0.42635(7) 39(1)
0(8) 0.59146(14)  0.89152(8) 0.41103(7) 48(1)
C(1) 0.66743(18)  1.02805(10)  0.11220(9) 33(1)
C(2) 0.72565(18)  1.05803(11)  0.14817(10)  39(1)
C(3) 0.80339(19) 1.08686(11)  0.12817(10)  40(1)
C4) 0.82499(18)  1.08558(10)  0.07207(10)  35(1)
C(5) 0.76562(18)  1.05713(10)  0.03591(10)  36(1)
C(6) 0.68713(18)  1.02964(11)  0.05540(10)  38(1)
C(7) 0.91443(18)  1.11030(11)  0.05171(11)  38(1)
C(8) 0.5659(2) 0.90929(11)  0.10323(11)  43(1)
C©) 0.6480(2) 0.88158(11)  0.09109(11)  47(1)
C(10) 0.6469(3) 0.82746(13)  0.06968(12)  66(1)
Crn 0.5669(4) 0.79942(14)  0.06046(14)  77(1)
C(12) 0.4857(4) 0.82739(17)  0.06880(19) 110(2)
C(13) 0.4843(3) 0.88245(15)  0.08931(18)  90(1)
C(14A) 0.5899(6) 0.7412(5) 0.0325(4) 52(2)
C(14B) 0.5399(5) 0.7368(4) 0.0435(3) 52(2)
C(15) 0.44279(18) 1.01618(10)  0.11996(10)  32(1)
C(16) 0.43602(19)  1.05850(11)  0.07978(10)  38(1)
C17) 0.35037(19)  1.07532(11)  0.05972(10)  38(1)
C(18) 0.26851(17)  1.04899(10) 0.07784(9) 33(1)
C(19) 0.27360(19)  1.00776(12)  0.11893(10)  42(1)
C(20) 0.36037(19) 0.99241(11)  0.14020(10)  40(1)
C21) 0.17650(19)  1.06258(11)  0.05102(10)  36(1)
C(22) 0.57133(17)  0.97146(10)  0.21936(9) 31(1)
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C(23) 0.5295(2) 1.00904(10)  0.25644(11) 40(1)
C(24) 0.53245(19)  0.99953(11)  0.31293(10)  39(1)
C(25) 0.57683(17)  0.95282(11)  0.33409(9) 33(1)
C(26) 0.6190(2) 0.91521(11)  0.29758(10)  43(1)
C@27) 0.6166(2) 0.92469(11)  0.24105(10)  43(1)
C(28) 0.57426(17)  0.94130(11)  0.39536(10)  35(1)

Bond lengths [1&] and angles [°] for Ge4A-Zn
Bond Length Bond Length
Ge(1)-C(1) 1.941(3) C(2)-H(2) 0.95
Ge(1)-C(15) 1.944(3) C(3)-C4) 1.382(3)
Ge(1)-C(22) 1.947(2) C(3)-H(3) 0.95
Ge(1)-C(8) 1.948(3) C4)-C(5) 1.387(3)
Zn(1)-O(7)#1 1.9836(16) C4)-C(7) 1.486(4)
Zn(1)-O(7)#2 1.9836(16) C(5)-C(6) 1.376(3)
Zn(1)-O(5)#3 2.0950(18) C(5)-H(5) 0.95
Zn(1)-O(5)#4 2.0950(18) C(6)-H(6) 0.95
Zn(1)-O2)#5 2.2402(17) C(8)-C(13) 1.367(4)
Zn(1)-0(2) 2.2402(17) C(8)-C(9) 1.373(4)
Zn(2)-0O(3A) 1.956(6) C(9)-C(10) 1.381(4)
7Zn(2)-0(6)#6 1.9641(17) C(9)-H(9) 0.95
Zn(2)-0(4) 1.973(6) C(10)-C(11) 1.338(5)
Zn(2)-O(8)#7 1.9780(17) C(10)-H(10) 0.95
7Zn(2)-0(2)#8 2.0026(17) C(11)-C(12) 1.349(6)
Zn(2)-0O(4A) 2.369(5) C(11)-C(14A) 1.567(11)
Zn(2)-C(14B) 2.502(9) C(11)-C(14B) 1.586(9)
7Zn(2)-C(14A) 2.557(11) C(12)-C(13) 1.394(5)
O(1)-C(7) 1.236(3) C(12)-H(12) 0.95
0(2)-C(7) 1.292(3) C(13)-H(13) 0.95
O(12)-Zn(2)#9 2.0026(17) C(14A)-C(14B) 0.767(9)
0(3)-0(3A) 0.758(7) C(15)-C(20) 1.391(4)
0(3)-C(14A) 1.133(10) C(15)-C(16) 1.394(3)
0(3)-C(14B) 1.840(9) C(16)-C(17) 1.372(3)
0(4)-C(14B) 0.732(9) C(16)-H(16) 0.95
0(4)-0(4A) 0.818(8) C(17)-C(18) 1.393(3)
04)-C(14A) 1.254(12) C(17)-H(17) 0.95
0(4)-0(3A) 1.373(10) C(18)-C(19) 1.390(3)
O3A)-C(14A) 0.785(10) C(18)-C(21) 1.496(3)
O3A)-C(14B) 1.280(10) C(19)-C(20) 1.387(4)
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O(4A)-C(14B) 1.188(8) C(19)-H(19) 0.95
O4A)-C(14A) 1.91009) C(20)-H(20) 0.95
0O(5)-C(21) 1.250(3) C(22)-C(27) 1.384(3)
O(5)-Zn(1)#10 2.0950(18) C(22)-C(23) 1.393(3)
0(6)-C(21) 1.270(3) C(23)-C(24) 1.376(4)
O(6)-Zn(2)#11 1.9641(17) C(23)-H(23) 0.95
O(7)-C(28) 1.245(3) C(24)-C(25) 1.372(3)
O(7)-Zn(1)#2 1.9836(16) C(24)-H(24) 0.95
O(8)-C(28) 1.261(3) C(25)-C(26) 1.387(3)
O(8)-Zn(2)#7 1.9780(17) C(25)-C(28) 1.497(3)
C(1)-C(2) 1.393(3) C(26)-C(27) 1.376(3)
C(1)-C(6) 1.393(3) C(26)-H(26) 0.95
C(2)-C(3) 1.387(4) C(27)-H(27) 0.95
Bond Angle Degree Bond Angle Degree
C(1)-Ge(1)-C(15) 111.94(10) C(13)-C(8)-C(9) 116.8(3)
C(1)-Ge(1)-C(22) 111.24(10) C(13)-C(8)-Ge(1) 120.6(2)
C(15)-Ge(1)-C(22) 110.14(10) C(9)-C(8)-Ge(1) 122.6(2)
C(1)-Ge(1)-C(8) 109.21(11) C(8)-C(9)-C(10) 120.8(3)
C(15)-Ge(1)-C(8) 105.90(11) C(8)-C(9)-H(9) 119.6
C(22)-Ge(1)-C(8) 108.19(11) C(10)-C(9)-H(9) 119.6
O(7)#1-Zn(1)-O(7)#2 180.000(1) C(11)-C(10)-C(9) 122.2(3)
O(7#1-Zn(1)-O(5)#3 95.78(7) C(11)-C(10)-H(10) 118.9
O(7)#2-Zn(1)-O(5)#3 84.22(7) C(9)-C(10)-H(10) 118.9
O(T#1-Zn(1)-O(5)#4 84.22(7) C(10)-C(11)-C(12) 117.6(3)
O(T#2-Zn(1)-O(5)#4 95.78(7) C(10)-C(11)-C(14A) 109.2(5)
O(5)#3-Zn(1)-O(5)#4 180 C(12)-C(11)-C(14A) 132.4(5)
O(T#1-Zn(1)-O(2)#5 90.73(6) C(10)-C(11)-C(14B) 135.6(4)
O(7#2-Zn(1)-O(2)#5 89.27(6) C(12)-C(11)-C(14B) 106.8(5)
O(5)#3-Zn(1)-O(2)#5 91.91(6) C(14A)-C(11)-C(14B)  28.1(3)
O(5)#4-Zn(1)-O(2)#5 88.10(6) C(11)-C(12)-C(13) 121.6(4)
O(M#1-Zn(1)-0(2) 89.27(6) C(11)-C(12)-H(12) 119.2
O(T#2-Zn(1)-0(2) 90.73(6) C(13)-C(12)-H(12) 119.2
O(5)#3-Zn(1)-0(2) 88.09(6) C(8)-C(13)-C(12) 120.6(4)
O(5)#4-Zn(1)-0(2) 91.90(6) C(8)-C(13)-H(13) 119.7
O2)#5-Zn(1)-0(2) 180 C(12)-C(13)-H(13) 119.7
OBBA)-Zn(2)-O(6)#6 91.9(2) C(14B)-C(14A)-O(3A) 111.2(18)
OBBA)-Zn(2)-0(4) 40.9(3) C(14B)-C(14A)-0O(3) 150.8(18)
O(6)#6-Zn(2)-0O(4) 129.3(3) O(BA)-C(14A)-0(3) 41.9(6)
O@BA)-Zn(2)-O(8)#7 99.67(19) C(14B)-C(14A)-O(4) 32.4(11)



O(6)#6-Zn(2)-O(8)#7
O(4)-Zn(2)-O(8)#7
O(3A)-Zn(2)-O(2)#8
O(6)#6-Zn(2)-0O(2)#8
O(4)-Zn(2)-0(2)#8
O(8)#7-Zn(2)-0O(2)#8
O(3A)-Zn(2)-O(4A)
O(6)#6-Zn(2)-O(4A)
O(4)-Zn(2)-0(4A)
O(8)#7-Zn(2)-O(4A)
O(2)#8-Zn(2)-O(4A)
O(3A)-Zn(2)-C(14B)
O(6)#6-Zn(2)-C(14B)
O(4)-Zn(2)-C(14B)
O(8)#7-Zn(2)-C(14B)
O(2)#8-Zn(2)-C(14B)
O(4A)-Zn(2)-C(14B)
O(3A)-Zn(2)-C(14A)
O(6)#6-Zn(2)-C(14A)
O(4)-Zn(2)-C(14A)
O(8)#7-Zn(2)-C(14A)
O(2)#8-Zn(2)-C(14A)
O(4A)-Zn(2)-C(14A)
C(14B)-Zn(2)-C(14A)
C(7)-0(2)-Zn(2)#9
C(7)-0(2)-Zn(1)
Zn(2)#9-0(2)-Zn(1)
O(3A)-O(3)-C(14A)
O(3A)-0(3)-C(14B)
C(14A)-0(3)-C(14B)
C(14B)-O(4)-O(4A)
C(14B)-O(4)-C(14A)
O(4A)-0(4)-C(14A)
C(14B)-0(4)-0(3A)
O(4A)-0(4)-0(3A)
C(14A)-0(4)-0(3A)
C(14B)-O(4)-Zn(2)
O(4A)-0(4)-Zn(2)
C(14A)-0(4)-Zn(2)
O(3A)-0(4)-Zn(2)
0(3)-0(3A)-C(14A)

105.13(8)
101.2(2)
145.0(2)
108.31(7)
107.4(2)
102.01(7)
58.3(2)
148.34(16)
19.003)
91.54(16)
93.82(15)
30.4(2)
121.93(19)
13.13)
94.61(19)
120.17(18)
28.07(18)
13.003)
104.8(2)
28.6(3)
97.2(2)
135.3(2)
45.4(2)
17.39(19)
107.17(16)
123.18(15)
104.69(7)
43.7(7)
33.7(7)
11.7(7)
100.0(12)
34.1(10)
133.4(10)
67.1(9)
154.1(11)
34.4(5)
129.2(11)
109.0(8)
102.5(6)
68.9(4)
94.4(10)

O(3A)-C(14A)-0(4)
0(3)-C(14A)-0O(4)
C(14B)-C(14A)-C(11)
O(3A)-C(14A)-C(11)
0(3)-C(14A)-C(11)
O(4)-C(14A)-C(11)
C(14B)-C(14A)-O(4A)
O(3A)-C(14A)-0O(4A)
0O(3)-C(14A)-0O(4A)
O(4)-C(14A)-0O(4A)
C(11)-C(14A)-O(4A)
C(14B)-C(14A)-Zn(2)
O(3A)-C(14A)-Zn(2)
0(3)-C(14A)-Zn(2)
O(4)-C(14A)-Zn(2)
C(11)-C(14A)-Zn(2)
O(4A)-C(14A)-Zn(2)
O(4)-C(14B)-C(14A)
O(4)-C(14B)-O(4A)
C(14A)-C(14B)-O(4A)
O(4)-C(14B)-0(3A)
C(14A)-C(14B)-O(3A)
O(4A)-C(14B)-O(3A)
O(4)-C(14B)-C(11)
C(14A)-C(14B)-C(11)
O(4A)-C(14B)-C(11)
O(3A)-C(14B)-C(11)
0(4)-C(14B)-0(3)
C(14A)-C(14B)-0(3)
0(4A)-C(14B)-0(3)
0O(3A)-C(14B)-0(3)
C(11)-C(14B)-0(3)
O(4)-C(14B)-Zn(2)
C(14A)-C(14B)-Zn(2)
O(4A)-C(14B)-Zn(2)
O(3A)-C(14B)-Zn(2)
C(11)-C(14B)-Zn(2)
0(3)-C(14B)-Zn(2)
C(20)-C(15)-C(16)
C(20)-C(15)-Ge(1)
C(16)-C(15)-Ge(1)
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81.2(10)
123.0(10)
77.3(13)
170.7(12)
129.0(9)
107.9(7)
15.3(11)
95.9(10)
136.6(9)
18.1(4)
92.6(5)
77.2(13)
34.0(8)
74.8(6)
48.9(5)
153.7(6)
62.1(3)
113.5(19)
42.7(8)
154.8(17)
81.1(11)
34.9(11)
120.0(8)
160.2(11)
74.6(13)
130.6(7)
109.4(6)
100.2(11)
17.5(11)
138.5(7)
19.2(3)
90.7(5)
37.7(8)
85.4(13)
69.8(5)
50.5(4)
158.9(5)
68.7(3)
118.3(2)
119.94(18)
121.11(19)
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0(3)-0O(3A)-C(14B) 127.2(9) C(17)-C(16)-C(15) 120.9(2)
C(14A)-O(3A)-C(14B)  33.9(9) C(17)-C(16)-H(16) 119.6
0(3)-0(3A)-0O(4) 158.8(9) C(15)-C(16)-H(16) 119.6
C(14A)-O(3A)-O(4) 64.4(8) C(16)-C(17)-C(18) 120.4(2)
C(14B)-0(3A)-0(4) 31.8(4) C(16)-C(17)-H(17) 119.8
0(3)-0(3A)-Zn(2) 129.9(9) C(18)-C(17)-H(17) 119.8
C(14A)-0(3A)-Zn(2) 133.0(10) C(19)-C(18)-C(17) 119.5(2)
C(14B)-O(3A)-Zn(2) 99.1(5) C(19)-C(18)-C(21) 120.2(2)
O(4)-0(3A)-Zn(2) 70.2(4) C(17)-C(18)-C(21) 120.2(2)
O(4)-O(4A)-C(14B) 37.4(6) C(20)-C(19)-C(18) 119.5(2)
O(4)-O(4A)-C(14A) 28.5(7) C(20)-C(19)-H(19) 120.3
C(14B)-O(4A)-C(14A)  9.8(7) C(18)-C(19)-H(19) 120.3
O(4)-0(4A)-Zn(2) 52.0(6) C(19)-C(20)-C(15) 121.3(2)
C(14B)-O(4A)-Zn(2) 82.2(5) C(19)-C(20)-H(20) 119.4
C(14A)-0(4A)-Zn(2) 72.5(4) C(15)-C(20)-H(20) 119.4
C(21)-0(5)-Zn(1)#10 141.13(16) 0(5)-C(21)-0(6) 126.3(2)
C(21)-0(6)-Zn(2)#11 122.67(17) 0(5)-C(21)-C(18) 117.7(2)
C(28)-0O(7)-Zn(1)#2 141.78(17) 0(6)-C(21)-C(18) 116.0(2)
C(28)-O(8)-Zn(2)#7 122.95(16) C(27)-C(22)-C(23) 118.1(2)
C(2)-C(1)-C(6) 118.3(2) C(27)-C(22)-Ge(1) 120.78(17)
C(2)-C(1)-Ge(1) 121.94(18) C(23)-C(22)-Ge(1) 121.13(18)
C(6)-C(1)-Ge(1) 119.78(19) C(24)-C(23)-C(22) 120.8(2)
C(3)-C(2)-C(1) 120.8(2) C(24)-C(23)-H(23) 119.6
C(3)-C(2)-H(2) 119.6 C(22)-C(23)-H(23) 119.6
C(1)-C(2)-H(2) 119.6 C(25)-C(24)-C(23) 120.8(2)
C(4)-C(3)-C(2) 120.3(2) C(25)-C(24)-H(24) 119.6
C(4)-C(3)-H(3) 119.8 C(23)-C(24)-H(24) 119.6
C(2)-C(3)-H(3) 119.8 C(24)-C(25)-C(26) 118.9(2)
C(3)-C(4)-C(5) 119.0(2) C(24)-C(25)-C(28) 120.0(2)
C(3)-C(4)-C(7) 120.2(2) C(26)-C(25)-C(28) 121.002)
C(5)-C(4)-C(7) 120.6(2) C(27)-C(26)-C(25) 120.5(2)
C(6)-C(5)-C(4) 120.9(2) C(27)-C(26)-H(26) 119.7
C(6)-C(5)-H(5) 119.6 C(25)-C(26)-H(26) 119.7
C(4)-C(5)-H(5) 119.6 C(26)-C(27)-C(22) 120.9(2)
C(5)-C(6)-C(1) 120.6(2) C(26)-C(27)-H(27) 119.6
C(5)-C(6)-H(6) 119.7 C(22)-C(27)-H(27) 119.6
C(1)-C(6)-H(6) 119.7 0(7)-C(28)-0(8) 125.8(2)
O(1)-C(7)-0(2) 121.3(2) 0(7)-C(28)-C(25) 116.9(2)
O(1)-C(7)-C(4) 121.5(2) 0(8)-C(28)-C(25) 117.3(2)
0(2)-C(7)-C(4) 117.2(2)

Symmetry transformations used to generate equivalent atoms:
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#1 x+1/2,-y+2,2-1/2, #2 -x+3/2,y,-z+1/2, #3 x+1,y,z, #4 -x+1,-y+2,-z, #5 -x+2,-y+2,-z, #6
x+1/2,y-1/2,-z, #7 X,-y+3/2,-z+1/2, #8 x-1/2,y-1/2,-z, #9 x+1/2,y+1/2,-z, #10 x-1,y,z, #11
x-1/2,y+1/2,-z

Anisotropic60 displacement parameters (A” x 10°) for Ge4A-Zn. The anisotropic
displacement factor exponent takes the form: 2n’[h?a*2U0" + ... + 2hka*b*U" |

Atom Ull U22 U33 U23 U13 U12
Ge(1) 33(1) 33(1) 28(1) -5(1) 3(1) 1(1)
Zn(1) 32(1) 33(1) 26(1) 5(1) “1(1) “1(1)
Zn(2) 38(1) 30(1) 35(1) -5(1) 4(1) -1(1)
o(1) 52(1) 45(1) 63(1) “15(1) 10(1) “14(1)
0(2) 35(1) 34(1) 32(1) 6(1) 0(1) 1(1)
0(3) 82(3) 39(1) 97(2) 29(1)  -5(2) 0(2)
0(4) 82(3) 39(1) 97(2) 29(1)  -5(2) 0(2)
0(3A)  82(3) 39(1) 97(2) 29(1)  -5(2) 0(2)
0(4A)  82(3) 39(1) 97(2) 29(1)  -5(2) 0(2)
0(5) 39(1) 41(1) 46(1) 0(1) 10y -1(D)
0(6) 44(1) 41(1) 51(1) 8(1) 15()  -2()
0(7) 49(1) 39(1) 30(1) -8(1) 5(1) (1)
0(8) 65(1) 46(1) 33(1) 1(1) 5(1) 15(1)
C(1) 36(2) 34(1) 28(1) 2(1) 1(1) 5(1)
CQ) 39(2) 48(2) 29(1) -5(1) 1(1) 2(1)
C@3) 40(2) 40(2) 39(2) 7(1) 3(1) 2(1)
C(4) 34(2) 32(1) 39(1) “1(1) 1(1) 7(1)
C(5) 38(2) 40(2) 32(1) 0(1) 0(1) 3(1)
C(6) 37(2) 42(2) 35(1) -5(1) -5(1) 1(1)
C(7) 42(2) 34(2) 38(1) 7(1) “1(1) 5(1)
C(8) 52(2) 35(2) 41(2) -8(1) 2(1) 3(1)
C(9) 62(2) 36(2) 44(2) 4(1) 9(1) 10(2)
C(10) 118(3)  44(2) 37(2) 4(1) 18(2) 31(2)
C(11) 129(4)  36(2) 65(2) 17Q2) 242) 252
C(12) 124(4)  54(3) 152(4)  -36(3)  -443)  -1(3)
C(13) 70(3) 52(2) 147(4)  -46(2)  -18(3) 1)
C(14A)  55(5) 46(3) 54(4) “1(3) -5(4) 4(4)
C(14B)  55(5) 46(3) 54(4) “1(3) _5(4) 4(4)
C(15) 34(1) 29(1) 32(1) 3(1) -6(1) “1(1)
C(16) 37(2) 41(2) 37(1) 2(1) 0(1) -8(1)
C(17) 47(2) 37(2) 32(1) 7(1) -6(1) 1(1)
C(18) 36(2) 34(1) 30(1) -4(1) -6(1) 1(1)
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C(19) 36(2) 54(2) 36(1) 7(1) -3(1) -2(1)

C(20) 41(2) 45(2) 34(1) 14(1) -4(1) 7(1)

Cn 39(2) 39(2) 31(1) -3(1) -5(1) 5(1)

C(22) 29(1) 36(1) 27(1) -3(1) -1(1) 1(1)

C(23) 50(2) 33(1) 38(2) -2(1) -6(1) 12(1)

C(24) 43(2) 39(2) 34(1) -13(1) 0(1) 8(1)

C(25) 35(2) 34(1) 31(1) -7(1) 1(1) 1(1)

C(26) 54(2) 41(2) 35(1) 0(1) 0(1) 20(1)

C@27) 51(2) 46(2) 32(1) -7(1) 2(1) 18(1)

C(28) 34(2) 39(2) 31(1) -8(1) 1(1) -4(1)
Hydrogen coordinates (A x 10% and isotropic displacement parameters (A%*x 10°)
for Ge4A-Zn

Atom X Y Z U(eq)

H(2) 7120 10588 1869 46

H(@3) 8420 11076 1531 47

H() 7793 10566 -28 44

H(6) 6460 10116 299 45

H(9) 7064 8999 975 57

H(10) 7048 8096 612 80

H(12) 4280 8091 605 132

H(13) 4261 9015 937 108

H(16) 4915 10759 661 45

H(17) 3469 11051 333 46

H(19) 2181 9902 1323 50

H(20) 3636 9651 1691 48

H(23) 4985 10416 2425 48

H(24) 5034 10256 3376 47

H(26) 6498 8826 3117 52

H(27) 6465 8988 2166 52



