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"H NMR spectrum of coumpound 1a (THF-ds, 300 MHz)
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13C NMR spectrum of compound 1a (THF-ds, 75 MHz)
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"H NMR spectrum of compound 1b (THF-ds, 300 MHz)
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3C NMR spectrum of compound 1b (THF-ds, 75 MHz)
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"H NMR spectrum of compound 2a (CsDs, 300 MHz)
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13C NMR spectrum of compound 2a (CsDs, 75 MHz)
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"H NMR spectrum of compound 2b (CsDs, 300 MHz)
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13C NMR spectrum of compound 2b (CeDs, 75 MHz)
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"H NMR spectrum of compound 3a (CsDs, 300 MHz)
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3P NMR spectrum of compound 3a (CsDs, 121.49 MHz)
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Crystal data and structure refinement of compound 2a
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Figure S 2 : Molecule 2a

Table 1 : Crystal data and structure refinement for 2a

Empirical formula C42 H64 Ge2 N4 06 S2 W, 2(C4 H8 0O)
Formula weight 1258.36

Temperature 193(2) K

Wavelength 0.71073 A

Crystal system, space group triclinic, P -1

Unit cell dimensions a

b = 11.6654(5) A beta =

c = 13.3526(6) A gamma =
Volume 1416.88(11) A"3
Z, Calculated density 1, 1.475 Mg/m™3
Absorption coefficient 3.203 mm™-1

9.9512(4) A alpha = 79.8470(10) deg.

77.244(2) deg.
70.587(2) deg.
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F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 31.91
Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F"2

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

Largest diff. peak and hole

642

0.16 x 0.12 x 0.04 mm

3.15 to 31.91 deg.

-14<=h<=14, -17<=k<=17,
-19<=1<=19

36625 / 9692 [R(int) = 0.0346]
99.5 %

0.7463 and 0.6343

Full-matrix least-squares on F"2

9692 / 37 / 332

1.114
R1 = 0.0301, wR2 = 0.0544
R1 = 0.0396, wR2 = 0.0576

0.751 and -0.764 e.A™-3
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Table 2. Atomic coordinates ( x 10™M) and equivalent isotropic
displacement parameters (A2 x 1073) for ~.

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

X Yy z udeq)
c(D) 1143(2) 7232(2) 3305(2) 21(1)
C(2) 3596(2) 5307(2) 6348(2) 27(1)
&) 4071(2) 3784(2) 4787(2) 28(1)
C(5) -253(2) 7585(2) 2859(2) 27(1)
C(6) -1535(3) 8509(2) 3445(2) 36(1)
c(?) -672(3) 6421(2) 2889(2) 41(1)
C(8) 8(3) 8203(3) 1746(2) 44(1)
o)) 365(2) 8028(2) 5087(2) 29(D)
C(10) -231(3) 7047(3) 5748(2) 44(1)
C(11) 1200(3) 8476(2) 5681(2) 39(1)
c(12) 2901(3) 5938(2) 1924(2) 30(1)
C(13) 3589(4) 4580(3) 2201(2) 48(1)
c(14) 3952(4) 6491(3) 1161(2) 55(1)
Cc(16) 4638(3) 10939(2) 2948(2) 42(1)
c@n) 5720(3) 11491(2) 2619(2) 42(1)
Cc(18) 6592(3) 11347(2) 1665(2) 39(1)
C(19) 6367(3) 10639(3) 1027(2) 45(1)
C(20) 5294(4) 10072(3) 1345(2) 47(1)
C(21) 7783(4) 11933(3) 1330(3) 59(1)
C(22) 1015(6) 3288(5) 1317(3) 98(2)
C(23) 1457(5) 2471(5) 539(4) 90(1)
c(24) 2591(5) 2923(4) -192(4) 82(1)
C(25) 2084(4) 4252(4) -106(3) 72(1)
N(1) 1346(2) 7564(2) 4160(1) 23(1)
N(2) 2436(2) 6551(2) 2863(1) 24(1)
0(2) 2826(2) 5454(2) 7123(2) 46(1)
0(3) 3561(2) 3074(2) 4681(2) 47(1)
04 1215(3) 4437(3) 872(2) 74(1)
Cc(4) 4229(2) 8064(2) 3287(2) 29(1)
C(15) 4442(3) 10221(2) 2310(2) 38(1)
S(1) 3030(6) 9510(5) 2842(4) 39(D)
o) 2512(4) 9369(3) 1926(3) 55(1)
s(1") 3170(9) 9362(7) 2592(6) 44(1)
o@a") 2007(5) 10073(4) 3336(5) 67(2)
Ge(1) 3416(1) 6698(1) 3936(1) 20(1)

w(1) 5000 5000 5000 20(1)




Table 3.

Bond lengths [A] and angles [deg]

for ?72.

C(1)-N()
C(1)-N()
c(1)-c(5)
c(1)-Ge(1)
C(2)-0(2)
c(2)-w(1)
c(3)-0(3)
c(3)-W(1)
c(5)-C(6)
c(5)-C(8)
c(5)-C(7)
C(6)-H(6A)
C(6)-H(6B)
C(6)-H(6C)
C(7)-H(7A)
C(7)-H(7B)
C(7)-H(70)
C(8)-H(8A)
c(8)-H(8B)
C(8)-H(80)
C(9)-N(1)
C(9)-C(10)
c(9)-C(11)
C(9)-H(9)
C(10)-H(10A)
C(10)-H(10B)
C(10)-H(10C)
C(11)-H(11A)
C(11)-H(11B)
C(11)-H(110)
C(12)-N(2)
c(12)-C(14)
c(12)-C(13)
c(12)-H(12)
C(13)-H(13A)
C(13)-H(13B)
C(13)-H(13C)
C(14)-H(14A)
C(14)-H(14B)
C(14)-H(14C)
C(16)-C(15)
C(16)-C(17)
C(16)-H(16)
c(17)-C(18)
C(17)-H(7)
C(18)-C(19)
c(18)-C(21)
C(19)-C(20)
C(19)-H(19)
C(20)-C(15)
C(20)-H(20)
C(21)-H(21A)
c(21)-H(21B)
c(21)-H(21C)

OCO0OO0COFrROFRPFPFRPOFRPORPRPFPOOOOOORFPPFPPOOOOOORPPRPPOOOOOOOOOREPENPEPNENREPR

.335(3)
.344(3)
.534(3)
.436(2)
.145(3)
.026(2)
.147(3)
.020(2)
.531(3)
.539(3)
.540(3)
.9800
.9800
.9800
.9800
.9800
.9800
.9800
.9800
.9800
.459(3)
.518(3)
.523(3)
.0000
.9800
.9800
.9800
.9800
.9800
.9800
.462(3)
.515(4)
.517(4)
.0000
.9800
.9800
.9800
.9800
.9800
.9800
.377(4)
.385(4)
9500
.377(4)
9500
.383(4)
.506(4)
.389(4)
.9500
.382(4)
.9500
.9800
.9800
.9800

17



C(22)-0(4)
c(22)-C(23)
C(22)-H(22A)
c(22)-H(22B)
c(23)-C(24)
C(23)-H(23A)
C(23)-H(23B)
c(24)-C(25)
C(24)-H(24A)
C(24)-H(24B)
C(25)-0(4)
C(25)-H(25A)
C(25)-H(25B)
N(1)-Ge(1)
N(2)-Ge(1)
c(4)-S(")
c(4)-S(1)
c(4)-Ge(1)
C(4)-HA)
C(4)-H(4B)
C(15)-S(1")
C(15)-S(1)
S(1)-0(1)
S(17)-0(1%)
Ge(1)-W(1)
W(1)-C(3)#1
W(1)-C(2)#1
W(1)-Ge(1)#1

N(2)-C(1)-N(1)
N(2)-C(1)-C(5)
N(1)-C(1)-C(3)
N(2)-C(1)-Ge(1)
N(1)-C(1)-Ge(1)
C(5)-C(1)-Ge(1)
0(2)-C(2)-W(1)
0(3)-C(3)-W(1)
C(6)-C(5)-C(1)
C(6)-C(5)-C(8)
C(1)-C(5)-C(8)
C(6)-C(5)-C(7)
C(1)-C(3)-C(7)
C(8)-C(5)-C(7)
C(5)-C(6)-H(6A)
C(5)-C(6)-H(6B)
H(6A)-C(6)-H(6B)
C(5)-C(6)-H(6C)
H(6A)-C(6)-H(6C)
H(6B)-C(6)-H(6C)
C(5)-C(7)-H(7A)
C(5)-C(7)-H(7B)
H(7A)-C(7)-H(7B)
C(5)-C(7)-H(7C)
H(7A)-C(7)-H(7C)
H(7B)-C(7)-H(7C)
C(5)-C(8)-H(8A)
C(5)-C(8)-H(8B)
H(8A)-C(8)-H(8B)

NNNNRFRPRPPRPPRPOONRPRPPRPPRPOORPROORPROOROORR

106

128

177

.426(5)
.432(6)
9900
9900
.494(5)
9900
9900
.480(6)
9900
9900
.406(4)
9900
9900
.9506(18)
.9609(17)
.772(8)
.801(6)
.002(2)
9900
9900
.803(9)
.815(6)
.481(6)
.470(8)
.5195(2)
.019(2)
.026(2)
.5195(2)

.56(17)
124.
.60(19)
53.
53.
.40(15)
178.
178.
113.
106.
108.
108.
108.
111.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.

78(19)

49(10)
07(10)

2(2)
4(2)
87(19)
0(2)
85(19)
2(2)

[QEONOEONONGNEONONG N NN NN N
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C(5)-C(8)-H(8C)
H(8A)-C(8)-H(8C)
H(8B)-C(8)-H(8C)
N(1)-C(9)-C(10)
N(1)-C(9)-C(11)
C(10)-C(9)-C(11)
N(1)-C(9)-H(9)
C(10)-C(9)-H(9)
C(11)-C(9)-H(9)
C(9)-C(10)-H(10A)
C(9)-C(10)-H(10B)
H(10A)-C(10)-H(10B)
C(9)-C(10)-H(10C)
H(10A)-C(10)-H(10C)
H(10B)-C(10)-H(10C)
C(9)-C(11)-H(11A)
C(9)-C(11)-H(11B)
H(11A)-C(11)-H(11B)
C(9)-C(11)-H(11C)
H(11A)-C(11)-H(11C)
H(11B)-C(11)-H(11C)
N(2)-C(12)-C(14)
N(2)-C(12)-C(13)
C(14)-C(12)-C(13)
N(2)-C(12)-H(12)
C(14)-C(12)-H(12)
C(13)-C(12)-H(12)
C(12)-C(13)-H(13A)
C(12)-C(13)-H(13B)
H(13A)-C(13)-H(13B)
C(12)-C(13)-H(13C)
H(13A)-C(13)-H(13C)
H(13B)-C(13)-H(13C)
C(12)-C(14)-H(14A)
C(12)-C(14)-H(14B)
H(14A)-C(14)-H(14B)
C(12)-C(14)-H(14C)
H(14A)-C(14)-H(14C)
H(14B)-C(14)-H(14C)
C(15)-C(16)-C(17)
C(15)-C(16)-H(16)
C(17)-C(16)-H(16)
C(18)-C(17)-C(16)
C(18)-C(17)-H(17)
C(16)-C(17)-H(17)
C(17)-C(18)-C(19)
C(17)-C(18)-C(21)
c(19)-C(18)-C(21)
C(18)-C(19)-C(20)
C(18)-C(19)-H(19)
C(20)-C(19)-H(19)
C(15)-C(20)-C(19)
C(15)-C(20)-H(20)
C(19)-C(20)-H(20)
C(18)-C(21)-H(21A)
C(18)-C(21)-H(21B)
H(21A)-C(21)-H(21B)
C(18)-C(21)-H(21C)

109.
109.
109.
111.
107.
111.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
111.
108.
108.
108.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
119.
120.
120.
121.
119.
119.
118.
120.
120.
120.
119.
119.
119.
120.
120.
109.
109.
109.
109.
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H(21A)-C(21)-H(21C)
H(21B)-C(21)-H(21C)
0(4)-C(22)-C(23)
0(4)-C(22)-H(22A)
C(23)-C(22)-H(22A)
0(4)-C(22)-H(22B)
C(23)-C(22)-H(22B)
H(22A)-C(22)-H(22B)
C(22)-C(23)-C(24)
C(22)-C(23)-H(23A)
C(24)-C(23)-H(23A)
C(22)-C(23)-H(23B)
C(24)-C(23)-H(23B)
H(23A)-C(23)-H(23B)
C(25)-C(24)-C(23)
C(25)-C(24)-H(24A)
C(23)-C(24)-H(24A)
C(25)-C(24)-H(24B)
C(23)-C(24)-H(24B)
H(24A)-C(24)-H(24B)
0(4)-C(25)-C(24)
0(4)-C(25)-H(25A)
C(24)-C(25)-H(25A)
0(4)-C(25)-H(25B)
C(24)-C(25)-H(25B)
H(25A)-C(25)-H(25B)
C(1)-N(1)-C(9)
C(1)-N(1)-Ge(1)
C(9)-N(1)-Ge(1)
C(1)-N()-C(12)
C(1)-N(2)-Ge(1)
C(12)-N(2)-Ge(1)
C(25)-0(4)-C(22)
S(1*)-C(4)-S(1)
S(17)-C(4)-Ge(1)
S(1)-C(4)-Ge(1)
S(1*)-C(4)-H(4A)
S(1)-C(4)-H(4A)
Ge(1)-C(4)-H(4A)
S(17)-C(4)-H(4B)
S(1)-C(4)-H(4B)
Ge(1)-C(4)-H(4B)
H(4A)-C(4)-H(4B)
C(16)-C(15)-C(20)
C(16)-C(15)-S(1")
C(20)-C(15)-S(1")
C(16)-C(15)-S(1)
C(20)-C(15)-S(1)
S(17)-C(15)-S(1)
0(1)-S(1)-C(4H)
0(1)-S(1)-C(15)
C(4)-S(1)-C(15)
0(1")-S(17)-C(4)
0(1")-S(1")-C(15)
C(4)-S(1%)-C(15)
N(1)-Ge(1)-N(2)
N(1)-Ge(1)-C(4)
N(2)-Ge(1)-C(4)

109.
109.
109.
109.
109.
109.
109.
108.
101.
111.
111.
111.
111.
109.
103.
111.
111.
111.
111.
109.
107.
110.
110.
110.
110.
108.
133.

93

132

134

12

104

108

96

101

~ ~ ~~
w N w
o/ o/ o/
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08(18)

.51(13)
130.
.06(18)
93.
.62(15)
106
22(4)
119.
119.
116.
107.
107.

96.
107.
107.
107.
120.
127.
112
115.
124

12.
109.
.403)
95.
.3(5)
102.

62(14)
32(13)
6(3)

7(3)
2(2)
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N(1)-Ge(1)-C(1) 33.42(7)

N(2)-Ge(1)-C(1) 33.19(7)
c(4)-Ge(1)-C(1) 104.10(8)
N(1)-Ge(1)-W(1) 132.68(5)
N(2)-Ge(1)-W(1) 127.82(5)
C(4)-Ge(1)-W(1) 115.30(6)
c(1)-Ge(1)-W(1) 140.48(5)
C(3)#1-W(1)-C(3) 180.000(1)
C()#1-W(1)-C(2) 91.01(9)
C(3)-W(1)-C(2) 88.99(9)
C(I)H#1-W(1)-C()#1 88.99(9)
C(3)-W(1)-C(2)#1 91.01(9)
C(2)-W(1)-C(2)#1 180.0
C(3)#1-W(1)-Ge(l) 88.12(7)
C(3)-W(1)-Ge(1) 91.88(7)
c(2)-W(1)-Ge(1) 94.54(6)
C(#1-W(1)-Ge(1) 85.46(6)
C(I)#1-W(1)-Ge(1)#1 91.88(7)
C(3)-W(1)-Ge(1)#1 88.12(7)
C(2)-W(1)-Ge(1)#1 85.46(6)
C(#1-W(1)-Ge(1)#1 94.54(6)
Ge(1)-W(1)-Ge(1)#1 179.999(9)

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



Table 4. Anisotropic displacement parameters (A2 x 107"3) for ?.
The anisotropic displacement factor exponent takes the form:

2 pi”2 [ h"2 a*2 U1l + ... + 2 h k a* b* U12 ]

U1l u22 us3 u23 u13 u12
C(1) 20(1) 19(1) 26(1) 4(1) -8(1)  -8(1)
c(2) 25(1) 30(1) 27(1) 1(1) -6(1) -10(1)
c3) 26(1) 34(1) 24(1) 1(1) —4(1)  -14(1)
c(5) 21(1) 28(1) 34(1) 1(1) -12(1)  -6(1)
c(6) 24(1) 34(1) 45(2) -3(1) -14(1)  -1(1)
c(? 31(1) 40(1) 58(2) ~10(1) -16(1)  -14(1)
c(8) 34(1) 55(2) 36(1) 7(1) -16(1)  -4(D)
c(9) 25(1) 27(1) 28(1) -5(1) -6(1) 0(1)
c(10)  37(2) 61(2) 33(1) 9(1) 5(1) -21(1)
c(11)  48(2) 31(1) 38(1) ~12(1) -14(1)  -4(D)
c(12) 27(D) 35(1) 26(1) ~9(1) -6(1)  -4(D)
c(13)  58(2) 37(1) 46(2) ~16(1) -20(1) 2(1)
c(14)  53(2) 76(2) 35(2) ~14(2) 9(1) -26(2)
c(16)  39(2) 30(1) 53(2) ~2(1) ~1(1) -9(1)
c(17)  44(2) 28(1) 55(2) -6(1) -7(1)  -13(1)
c(18)  39(1) 31(1) 48(2) 11(1) -14(1) -18(1)
c(19)  57(2) 45(2) 35(1) 9(1) —9(1) -26(1)
c(20)  68(2) 46(2) 39(1) 12(1) -24(1) -35(2)
c(21)  59(2) 64(2) 64(2) 10(2) -12(2)  -40(2)
c(22) 116(4) 128(4) 51(2) ~16(3) 18(2) -58(4)
c(23)  88(3) 92(3) 100(4) -18(3) ~1(3) -47(3)
c(24) 67(3) 91(3) 89(3) -37(3) 19(2) -34(2)
c(25)  55(2) 88(3) 69(2) -8(2) 2(2) -25(2)
N(1) 19(1) 24(1) 26(1) ~2(1) -6(1)  -5(1)
N(2) 22(1) 27(1) 22(1) ~2(1) -7(1)  -5(1)
0(2) 36(1) 61(1) 35(1) -7(1) 3(1) -13(1)
0(3) 57(1) 56(1) 46(1) -6(1) ~7(1) -40(1)
0(4) 66(2) 91(2) 69(2) -34(2) 0(1) -28(2)
c(4) 26(1) 22(1) 38(1) 8(1) -12(1)  -9(1)
c(15)  35Q1) 27(1) 54(2) 17(1) -20(1) -15(1)
S(1) 33(1) 28(1) 57(2) 14(1) -20(1) -14(1)
0(1) 64(2) 48(2) 69(3) 28(2) -46(2) -35(2)
s(1™) 3002 32(2) 65(3) 22(2) -19(2) -12(1)
o(1")  32(3) 33(3) 105(5) 12(3) 19(3) 1(2)
Ge(l)  18(1) 18(1) 23(1) 2(1) 6(1)  -6(1)
W(1) 18(1) 20(1) 24(1) 2(1) 7)) -7(D
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Crystal data and structure refinement of compound 2b

cail

C5

Table 5. Crystal data and structure refinement for 2b.

Identification code 2b
Empirical formula C42 H64 Ge2 Mo N4 06 S2,2(C4
H8 0)
Formula weight 1170.42
Temperature 193(2) K
Wavelength 0.71073 A
Crystal system, space group Triclinic, P -1
Unit cell dimensions a = 9.9669(5) A alpha = 79.929(3) deg.
b = 11.7085(8) A beta = 77.221(2)
deg.
c = 13.3702(10) A gamma = 70.656(2)
deg.
Volume 1426.94(16) A3

23



FA2

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Limiting indices

Reflections collected / unique
Completeness to theta = 25.242

Refinement method

Data / restraints / parameters
Goodness-of-fit on F"2

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

Largest diff. peak and hole

1, 1.362 Mg/m™3

1.387 mm™-1

610

0.220 x 0.180 x 0.080 mm
3.144 to 25.684 deg.-

-11<=h<=12, -14<=k<=14,
-16<=1<=16

21442 / 5306 [R(int) = 0.0717]
98.6 %

Full-matrix least-squares on

5306 /7 37 / 332
1.123
R1 = 0.0658, wR2 = 0.0867
Rl = 0.0947, wR2 = 0.0939

0.804 and -0.946 e.A™-3
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isotropic

orthogona

Table 6.

Atomic coordinates ( x 10M4) and equivalent

displacement parameters (A”2 x 1073) for nl336b_a.
U(eq) is defined as one third of the trace of the

lized

Uij tensor.

X y z
C(1) 6397(5) 4701(4) 3648(4)
c(2) 4066(5) 3784(4) 4785(3)
c(3) 8856(5) 2765(4) 6697(3)
c(4) 10247(5) 2410(4) 7144(4)
c(5) 11531(5) 1490(4) 6557(4)
c(6) 10668(6) 3572(5) 7119(4)
c(?) 9990(6) 1788(5) 8255(4)
c(8) 9631(5) 1973(4) 4912(3)
c(9) 10230(6) 2953(5) 4249(4)
c(10) 8804(6) 1520(5) 4319(4)
c(11) 7095(5) 4056(4) 8079(3)
c(12) 6426(6) 5410(5) 7808(4)
c(13) 6040(6) 3509(6) 8844(4)
c(14) 5770(5) 1940(4) 6709(4)
c(15) 5554(6) ~215(4) 7693(4)
S(1) 6962(9) 503(8) 7157(10)
0(3) 7475(8) 644(6) 8077(6)
s(1") 6835(12) 634(11) 7405(13)
0(3") 7999(10) -73(8) 6649(9)
C(16) 4703(7) -72(5) 8657(4)
c(17) 3637(6) -635(5) 8976(4)
c(18) 3408(6) ~1341(4) 8336(4)
c(19) 4292(6) ~1487(5) 7386(4)
c(20) 5363(6) ~934(5) 7058(4)
c(21) 2236(7) ~1941(6) 8668(5)
c(22) 9005(12) 6721(10) 8691(7)
c(23) 8519(10) 7558(8) 9459(7)
c(24) 7409(9) 7103(8) 10168(7)
c(25) 7919(8) 5756(8) 10111(6)
Mo(1) 5000 5000 5000

Ge(1) 6586(1) 3305(1) 6062(1)
N(1) 8654(4) 2434(3) 5843(3)
N(2) 7563(4) 3440(3) 7141(3)
0(1) 7169(4) 4554(4) 2871(3)
0(2) 3564(4) 3074(4) 4679(3)
0(4) 8787(6) 5576(5) 9128(4)

uceq)

30(1)
29(1)
23(1)
30(1)
39(1)
44(1)
46(1)
30(1)
47(1)
42(1)
31(1)
49(2)
56(2)
30(1)
39(1)
41(2)
57(3)
46(4)
75(4)
48(2)
46(1)
40(1)
44(1)
44(1)
61(2)
121(4)
102(3)
95(3)
83(2)
20(1)
22(1)
25(1)
25(1)
48(1)
50(1)
87(2)
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Table 7. Bond lengths [A] and angles [deg] for nl336b_a.

C(1)-0(1)
c(1)-Mo(1)
C(2)-0(2)
C(2)-Mo(1)
C(3)-N()
C(3)-N(1)
c(3)-C(4)
c(4)-C(5)
c(4)-C(7)
C(4)-C(6)
C(5)-H(5A)
C(5)-H(5B)
C(5)-H(5C)
C(6)-H(6A)
C(6)-H(6B)
C(6)-H(6C)
C(7)-H(7A)
C(7)-H(7B)
C(7)-H(7C)
C(8)-N(1)
c(8)-C(10)
C(8)-C(9)
C(8)-H(8)
C(9)-H(9A)
C(9)-H(9B)
C(9)-H(9C)
C(10)-H(10A)
C(10)-H(10B)
C(10)-H(10C)
C(11)-N(2)
C(11)-C(12)
c(11)-C(13)
C(11)-H(11)
C(12)-H(12A)
C(12)-H(12B)
C(12)-H(120C)
C(13)-H(13A)
C(13)-H(13B)
C(13)-H(130)
C(14)-S(1%)
c(14)-S(1)
C(14)-Ge(1)
C(14)-H(14A)
C(14)-H(14B)
C(15)-C(20)
C(15)-C(16)
C(15)-S(1%)
C(15)-S(1)
S(1)-0(3)
S(1*)-0(3")
C(16)-C(17)
C(16)-H(16)
C(17)-C(18)
C(17)-H(17)

OFrRORFRRFRFPFRPRFRPFPFRPOONMNPFPFRPROOOOOORRFRPRPPFPOOOOOORPFRPPFPFRPOOOOOOOOORRFPEFPEFPFPENEDNER

.150(6)
.028(5)
.144(5)
.029(5)
.338(5)
.343(5)
.533(6)
.533(7)
.543(7)
.545(6)
.9800
.9800
.9800
.9800
.9800
.9800
.9800
.9800
.9800
.463(6)
.522(6)
.524(7)
.0000
.9800
.9800
.9800
.9800
.9800
.9800
.465(6)
.515(7)
.517(7)
.0000
.9800
.9800
.9800
.9800
.9800
.9800
.787(11)
.799(9)
.008(4)
9900
9900
.377(7)
.380(8)
.804(12)
.821(9)
.485(13)
.480(17)
.382(7)
9500
.388(7)
9500
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C(18)-C(19)
C(18)-C(21)
C(19)-C(20)
C(19)-H(19)
C(20)-H(20)
C(21)-H(21A)
C(21)-H(21B)
C(21)-H(210)
C(22)-0(4)
C(22)-C(23)
C(22)-H(22A)
C(22)-H(22B)
C(23)-C(24)
C(23)-H(23A)
C(23)-H(23B)
C(24)-C(25)
C(24)-H(24A)
C(24)-H(24B)
C(25)-0(4)
C(25)-H(25A)
C(25)-H(25B)
Mo(1)-C(1)#1
Mo(1)-C(2)#1
Mo(1)-Ge(1)
Mo(1)-Ge(1)#1
Ge()-N(D)
Ge(1)-N(2)

0(1)-C(1)-Mo(1)
0(2)-C(2)-Mo(1)
N(2)-C(3)-N(1)
N(2)-C(3)-C(4)
N(1)-C(3)-C(4)
C(3)-C(H-C(5)
C(3)-C(H-C(7)
C(5)-C(H-C(7)
C(3)-C(4)-C(6)
C(5)-C(4)-C(6)
C(7)-C(4)-C(6)
C(4)-C(5)-H(5A)
C(4)-C(5)-H(5B)
H(5A)-C(5)-H(5B)
C(4)-C(5)-H(5C)
H(5A)-C(5)-H(5C)
H(5B)-C(5)-H(5C)
C(4)-C(6)-H(6A)
C(4)-C(6)-H(6B)
H(6A)-C(6)-H(6B)
C(4)-C(6)-H(6C)
H(6A)-C(6)-H(6C)
H(6B)-C(6)-H(6C)
C(4)-C(7)-H(7A)
C(4)-C(7)-H(7B)
H(7A)-C(7)-H(7B)
C(4)-C(7)-H(7C)
H(7A)-C(7)-H(7C)
H(7B)-C(7)-H(7C)
N(1)-C(8)-C(10)

PRPNNNMNNOORFRPOORPROORPROORPFPOOOOOREE

178.
.2(4)
106.
.8(4)
128.
.0(4)
109.
105.
108.
108.
111.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
108.

178

124

114

.378(7)
.504(7)
.380(7)
9500
9500
9800
.9800
.9800
.431(10)
.438(11)
9900
9900
.468(10)
9900
9900
.498(10)
9900
9900
.412(8)
9900
9900
.028(5)
.029(5)
.5261(4)
.5261(5)
.955(4)
.964(4)

4(4)
5(4)
6(4)

1(4)
8(4)
5(4)
2(4)
3(4)

NCEONOEO NGOG NGO NONG NG NN N NN NS NN N

€Y
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N(1)-C(8)-C(9)
C(10)-C(8)-C(9)
N(1)-C(8)-H(8)
C(10)-C(8)-H(8)
C(9)-C(8)-H(8)
C(8)-C(9)-H(9A)
C(8)-C(9)-H(9B)
H(9A)-C(9)-H(9B)
C(8)-C(9)-H(9C)
H(9A)-C(9)-H(9C)
H(9B)-C(9)-H(9C)
C(8)-C(10)-H(10A)
C(8)-C(10)-H(10B)
H(10A)-C(10)-H(10B)
C(8)-C(10)-H(10C)
H(10A)-C(10)-H(10C)
H(10B)-C(10)-H(10C)
N(2)-C(11)-C(12)
N(2)-C(11)-C(13)
C(12)-C(11)-C(13)
N(2)-C(11)-H(11)
C(12)-C(11)-H(11)
C(13)-C(11)-H(11)
C(11)-C(12)-H(12A)
C(11)-C(12)-H(12B)
H(12A)-C(12)-H(12B)
C(11)-C(12)-H(120)
H(12A)-C(12)-H(12C)
H(12B)-C(12)-H(12C)
C(11)-C(13)-H(13A)
C(11)-C(13)-H(13B)
H(13A)-C(13)-H(13B)
C(11)-C(13)-H(13C)
H(13A)-C(13)-H(13C)
H(13B)-C(13)-H(13C)
S(17)-C(14)-Ge(1)
S(1)-C(14)-Ge(1)
S(1)-C(14)-H(14A)
Ge(1)-C(14)-H(14A)
S(1)-C(14)-H(14B)
Ge(1)-C(14)-H(14B)
H(14A)-C(14)-H(14B)
C(20)-C(15)-C(16)
C(20)-C(15)-S(1")
C(16)-C(15)-S(1")
C(20)-C(15)-S(1)
C(16)-C(15)-S(1)
0(3)-S(1)-C(14)
0(3)-S(1)-C(15)
C(14)-S(1)-C(15)
0(3")-S(1")-C(14)
0(3")-S(1")-C(15)
c(14)-S(17)-C(15)
C(15)-C(16)-C(17)
C(15)-C(16)-H(16)
C(17)-C(16)-H(16)
C(16)-C(17)-C(18)
C(16)-C(17)-H(17)

111

.3(4)
111.
108.
108.
108.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
111.
108.
108.
108.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
119.
119.
107.
107.
107.
107.
107.
120.
126.
113.
115.
124.
109.
104.

95.
107.
102.

96.
119.
120.
120.
120.
119.

=
~
N
>

g oooo~N~N N

7(4)

R
M
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o/ o/
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N\
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c@s8)-c@an-H@n
C(19)-Cc(18)-c(17)
C(19)-C(18)-C(21)
C(17)-C(18)-C(21)
C(18)-C(19)-C(20)
C(18)-C(19)-H(19)
C(20)-C(19)-H(19)
C(15)-C(20)-C(19)
C(15)-C(20)-H(20)
C(19)-C(20)-H(20)
C(18)-C(21)-H(21A)
C(18)-C(21)-H(21B)
H(21A)-C(21)-H(21B)
C(18)-C(21)-H(210)
H(21A)-C(21)-H(21C)
H(21B)-C(21)-H(21C)
0(4)-C(22)-C(23)
0(4)-C(22)-H(22A)
C(23)-C(22)-H(22A)
0(4)-C(22)-H(22B)
C(23)-C(22)-H(22B)
H(22A)-C(22)-H(22B)
C(22)-C(23)-C(2%)
C(22)-C(23)-H(23A)
C(24)-C(23)-H(23A)
C(22)-C(23)-H(23B)
C(24)-C(23)-H(23B)
H(23A)-C(23)-H(23B)
C(23)-C(24)-C(25)
C(23)-C(24)-H(24A)
C(25)-C(24)-H(24A)
C(23)-C(24)-H(24B)
C(25)-C(24)-H(24B)
H(24A)-C(24)-H(24B)
0(4)-C(25)-C(24)
0(4)-C(25)-H(25A)
C(24)-C(25)-H(25A)
0(4)-C(25)-H(25B)
C(24)-C(25)-H(25B)
H(25A)-C(25)-H(25B)
C(L#1-Mo(1D)-C(D)
C(LH#1-Mo(1)-C(2)
C()-Mo(1)-C(2)
C(LH#1-Mo(1)-C(2)#1
C()-Mo(D)-C(2)#1
C(2)-Mo(D)-C(2)#1
C(LH#1-Mo(1)-Ge(1)
C()-Mo(1D)-Ge(D)
C(2)-Mo(1)-Ge(D)
C(Q)#1-Mo(1)-Ge(D)
C(DH#1-Mo(1)-Ge(L)#1
C(D)-Mo(D)-Ge(LH#1
C(2)-Mo(D)-Ge(D)#1
C(Q)#1-Mo(1)-Ge(1)#1
Ge(1)-Mo(1)-Ge(L)#1
N(1)-Ge(1)-N(2)
N(1)-Ge(1)-C(14)
N(2)-Ge(1)-C(14)

119.
118.
.5(5)
121.
.6(5)
119.
119.
119.
120.
120.
109.
109.
109.
109.
109.
109.
110.
109.
109.
109.
109.
108.
101.
111.
111.
111.
111.
109.
104.
110.
110.
110.
110.
108.
106.
110.
110.
110.
110.
108.
180.

88.

1.

1.

88.
180.

85.

94.

88.

91.
.73(12)
85.
.86(13)

88.
180.

66.
.89(17)
101.

120

121

94

91

100

.
3(5)

2(5)

NN

w
~
&)
o/

NOOOoiUoRPoOOWoOOOWwhrhrh,hANFROoOOOOOOPOOTIOTOIOGIOTOL A D

0(3)
96(18)
04(18)
04(18)
96(18)
0
27(12)
73(12)
14(13)
86(13)

27(12)
14(13)
0

47(15)

79(17)

29



N(1)-Ge(1)-Mo(1) 133.

N(2)-Ge(1)-Mo(1) 128.
C(14)-Ge(1)-Mo(1) 115.
C(3)-N(1)-C(8) 133.
C(3)-N(1)-Ge(1) 93.
C(8)-N(1)-Ge(1) 130.
C(3)-N(2)-C(11) 132.
C(3)-N(2)-Ge(1) 93
C(11)-N(2)-Ge(1) 134.
C(25)-0(4)-C(22) 106.

06(11)
14(11)
26(13)
3(4)
6(3)
1(3)
1(4)

.4(3)

5(3)
7(6)

Symmetry transformations used to
#1 -x+1,-y+1,-z+1

generate equivalent atoms:
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Table 8. Anisotropic displacement parameters (A™2 x 1073) for
nl336b_a.
The anisotropic displacement factor exponent takes the form:

2 pi”2 [ h"2 a*2 U1l + ... + 2 h k a* b* U12 ]

U1l u22 u33 u23 u13 u12
c(1) 22(3) 33(3) 34(3) 6(2) -11(2)  -9(2)
c(2) 22(3) 37(3) 29(3) ~1(2) —2(2) -13(2)
c3) 22(2) 20(2) 29(2) 2(2) 6(2) -9(2
c(4) 22(3) 34(3) 34(3) 0(2) -10(2)  -8(2)
c(5) 26(3) 38(3) 50(3) ~2(2) -16(2)  -4(2)
c(6) 32(3) 43(3) 65(4) ~9(3) -18(3) -16(2)
c(? 36(3) 54(4) 41(3) 11(3) -18(2)  -5(3)
c(8) 26(3) 29(3) 29(3) ~4(2) ~7(2) 1(2)
c(9) 36(3) 64(4) 40(3) 8(3) ~7(2) -20(3)
c(10)  47(3) 38(3) 41(3) ~16(2) -14(3)  -4(2)
c(11)  28(3) 39(3) 26(3) -6(2) 9(2) -5(2)
c(12)  59(4) 39(3) 45(3) ~15(3) -21(3) 0(3)
c(13)  54(4) 77(5) 35(3) ~14(3) 10(3) -24(3)
c(14)  25(3) 26(3) 40(3) 6(2) -11(2)  -10(2)
c(15)  36(3) 30(3) 53(3) 16(2) -18(3) -16(2)
S(1) 40(3) 30(2) 59(5) 17(3) -24(3) -19(2)
0(3) 65(5) 51(5) 73(5) 29(4) -49(4) -37(4)
s(1™ 323 41(4) 62(7) 21(4) -18(3) -12(2)
0(3")  32(6) 35(6) 120(10) 14(5) 24(6) 5(4)
c(16)  70(4) 43(3) 44(3) 14(3) -27(3) -32(3)
c(17)  59(4) 52(4) 34(3) 11(3) -11(3) -30(3)
c(18)  44(3) 31(3) 48(3) 9(2) -16(3) -16(2)
c(19)  48(4) 29(3) 58(4) -5(3) -11(3) -13(2)
c(20)  41(3) 30(3) 55(4) -3(3) ~1(3) -10(2)
c(21)  65(5) 64(4) 67(4) 9(3) -14(3)  -44(4)
c(22) 156(10)  153(10) 69(6) ~22(6) 31(6) -95(8)
c(23)  98(") 108(7) 110(7) ~26(6) ~1(6) -50(6)
c(24)  74(6) 105(7) 109(7) ~49(5) 26(5) -42(5)
c(25)  61(5) 109(7) 73(5) ~13(5) 9(4) -32(4)
Mo(l)  17(1) 21(1) 23(1) 2(1) 6(1)  -7(D
Ge(l)  19(1) 22(1) 25(1) 2(1) 7)) -7
N(1) 22(2) 27(2) 26(2) ~1(2) “7(2) -5(2)
N(2) 18(2) 29(2) 27(2) -3(2) 6(2) -5(2)
0(1) 37(2) 63(3) 36(2) -5(2) 5(2) -13(2)
0(2) 60(3) 62(3) 48(2) ~10(2) ~7(2)  -45(2)
0(4) 73(4) 111(5) 85(4) ~40(3) 2(3) -34(3)
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Crystal data and structure refinement of compound 3a

Table 9. Crystal data and structure refinement for 3a.

Identification code 3a
Empirical formula C54 H60 CI2 Ge N2 O P2 Ru S
Formula weight 1091.62
Temperature 193(2) K
Wavelength 0.71073 A
Crystal system, space group monoclinic, P 21/c
Unit cell dimensions a = 12.5612(6) A alpha = 90 deg.
b = 24.1634(10) A beta = 96.627(2)

deg.
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Fr2

c =
Volume

Z, Calculated density
Absorption coefficient
F(000)

Crystal size

Theta range for data collection

Limiting indices

Reflections collected / unique
Completeness to theta = 25.35
Max. and min. transmission

Refinement method

Data / restraints / parameters
Goodness-of-fit on F"2

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

Largest diff. peak and hole

16.9752(9) A

gamma = 90 deg.
5117.9(4) A3

4, 1.417 Mg/m"3

1.130 mm™-1

2248

0.04 x 0.04 x 0.02 mm
3.45 to 25.35 deg.

-15<=h<=14,
-20<=1<=19

-29<=k<=29,

58061 / 9335 [R(int) = 0.1056]
99.6 %
0.7454 and 0.6817

Full-matrix least-squares on

9335 /7 0 /7 584

1.032

R1 = 0.0446, wR2 = 0.0996
R1 = 0.0866, wR2 = 0.1195
0.428 and -0.558 e.A™-3
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Table 10. Atomic coordinates ( x 10M4) and equivalent
isotropic

displacement parameters (A”2 x 1073) for nicolas2_a.

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

Uij tensor.

X Yy z udeq)
cC(D) 3574(4) 5847(2) 7583(3) 25(1)
C(2) 3396(4) 4698(2) 7515(3) 29(1)
C(3) 3677(5) 4351(2) 6938(4) 39(2)
cC4) 2990(5) 3929(2) 6678(4) 55(2)
C(5) 2062(6) 3854(3) 7013(5) 68(2)
C(6) 1775(5) 4203(3) 7583(5) 70(2)
c(?) 2463(5) 4625(2) 7841(4) 54(2)
C(8) 3291(4) 6891(2) 6225(3) 23(1)
o)) 3292(4) 6032(2) 5288(3) 29(1)
C(10) 3340(4) 5432(2) 5598(3) 34(1)
c(11) 4007(5) 6104(2) 4637(3) 40(1)
c(12) 3838(4) 7455(2) 7475(3) 32(D)
C(13) 3523(6) 7268(2) 8270(4) 60(2)
Cc(14) 4937(5) 7713(2) 7570(4) 48(2)
C(15) 2456(4) 7279(2) 5801(3) 29(1)
C(16) 1950(4) 7085(2) 5001(4) 43(2)
c(17) 1531(4) 7344(2) 6317(4) 45(2)
C(18) 3003(5) 7837(2) 5667(4) 52(2)
C(19) 6971(4) 7088(2) 6405(3) 22(1)
C(20) 6201(4) 6956(2) 5786(3) 28(1)
c(21) 5791(4) 7352(2) 5247(3) 37(D)
c(22) 6124(5) 7889(2) 5319(4) 45(2)
C(23) 6893(5) 8036(2) 5935(4) 47(2)
C(24) 7308(4) 7635(2) 6469(3) 36(1)
C(25) 8211(4) 6973(2) 7893(3) 21(D)
C(26) 7663(4) 7148(2) 8518(3) 24(1)
c(27) 8164(4) 7480(2) 9117(3) 30(1)
C(28) 9212(4) 7643(2) 9108(3) 32(1)
C(29) 9756(4) 7487(2) 8483(3) 33(2)
C(30) 9258(4) 7164(2) 7876(3) 28(1)
C(31) 8643(4) 6276(2) 6605(3) 21D
C(32) 9542(4) 6052(2) 7056(3) 25(1)
C(33) 10331(4) 5800(2) 6691(4) 35(1)
C(34) 10258(4) 5765(2) 5875(4) 39(2)
C(35) 9372(4) 5988(2) 5418(3) 36(1)
C(36) 8585(4) 6246(2) 5784(3) 30(D)
C(37) 8738(4) 5460(2) 8688(3) 24(1)
C(38) 8630(4) 5922(2) 9161(3) 31(D)
C(39) 9478(5) 6118(2) 9663(4) 46(2)
C(40) 10464(5) 5864(3) 9706(4) 49(2)
c(41) 10591 (4) 5411(3) 9252(4) 44(2)
Cc(42) 9745(4) 5206(2) 8738(3) 34(1)
C(43) 8181(4) 4672(2) 7453(3) 23(1)

c(44) 8441(4) 4786(2) 6702(3) 23(1)



C(45)
C(46)
c(n)
C(48)
C(49)
C(50)
C(51)
C(52)
C(53)
C(64)
N(1)

N(2)

0(1)

P(1)

P(2)

S(L

CI(D)
Cl1(®
Ge(1)
Ru(1)

8929(4)
9161(4)
8913(4)
8441(4)
6855(4)
6846(4)
6216(5)
5590(5)
5586(4)
6212(4)
3627(3)
3816(3)
5198(2)
7508(1)
7584(1)
4296(1)
5851(1)
6369(1)
4603(1)
6350(1)

4395(2)
3881(2)
3760(2)
4151(2)
4795(2)
4937(2)
4643(2)
4219(2)
4078(2)
4358(2)
6402(2)
6983(2)
5187(1)
6542(1)
5216(1)
5232(1)
6152(1)
5526(1)
6286(1)
5863(1)

6271(3)
6579(3)
7329(4)
7767(3)
8679(3)
9473(3)
9945(4)
9633(4)
8852(4)
8380(3)
5981(2)
6941(3)
7381(2)
7105(1)
8013(1)
7911(1)
8644(1)
6030(1)
6968(1)
7358(1)

32(1)
35(1)
40(2)
32(1)
23(1)
29(1)
43(2)
48(2)
37(2)
30(1)
24(1)
24(1)
23(1)
18(1)
19(1)
23(1)
23(1)
25(1)
19(1)
15(1)
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Table 11. Bond lengths [A] and angles [deg] for nicolas2_a.

C(1)-S(1)
c(1)-Ge(1)
C(1)-H(1A)
C(1)-H(1B)
c(2)-c(?)
c(2)-Cc(3)
c(2)-s(1)
C(3)-C(4)
C(3)-H(3)
c(4)-c(5)
C(4)-H(4)
C(5)-C(6)
C(5)-H(5)
c(6)-C(7)
C(6)-H(6)
C(D-H()
C(8)-N(2)
C(8)-N(1)
C(8)-C(15)
C(9)-N(1)
c(9)-C(11)
C(9)-C(10)
C(9)-H(9)
C(10)-H(10A)
C(10)-H(10B)
C(10)-H(10C)
C(11)-H(11A)
C(11)-H(11B)
C(11)-H(11C)
C(12)-N(2)
C(12)-C(14)
c(12)-C(13)
C(12)-H(12)
C(13)-H(13A)
C(13)-H(13B)
C(13)-H(13C)
C(14)-H(14A)
C(14)-H(14B)
C(14)-H(14C)
C(15)-C(16)
c(15)-C(17)
C(15)-C(18)
C(16)-H(16A)
C(16)-H(16B)
C(16)-H(16C)
C(17)-H(17A)
C(17)-H(17B)
C(17)-H(17C)
C(18)-H(18A)
C(18)-H(18B)
C(18)-H(18C)
C(19)-C(20)
C(19)-C(24)
C(19)-P(1)

PRPPRPOOOOCOO0OO0OO0OORFPPFPOOOOOOR,RFPPFRPOOOOOORFRPFPPPPPOOFRPRORPORPRORPRPFRPEPPOONEE

.797(5)
.050(5)
9900
9900
.364(7)
.366(7)
.794(5)
.375(7)
9500
.366(9)
9500
.364(10)
9500
.375(8)
9500
9500
.333(6)
.338(6)
.524(7)
.499(6)
.513(7)
.540(7)
0000
.9800
.9800
.9800
.9800
.9800
.9800
.454(6)
.506(7)
.518(8)
.0000
.9800
.9800
.9800
.9800
.9800
.9800
.507(7)
.542(7)
.542(7)
.9800
.9800
.9800
.9800
.9800
9800
.9800
.9800
.9800
.380(7)
.388(6)
.852(5)
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C(20)-C(21)
C(20)-H(20)
c(21)-C(22)
c(21)-H(21)
c(22)-C(23)
c(22)-H(22)
c(23)-C(24)
C(23)-H(23)
c(24)-H(24)
C(25)-C(26)
C(25)-C(30)
c(25)-P(1)

C(26)-C(27)
C(26)-H(26)
c(27)-C(28)
c(27)-H(7)
c(28)-C(29)
C(28)-H(28)
C(29)-C(30)
C(29)-H(29)
C(30)-H(30)
C(31)-C(36)
C(31)-C(32)
C(31)-P(1)

C(32)-C(33)
C(32)-H(32)
C(33)-C(34)
C(33)-H(33)
C(34)-C(35)
C(34)-H(34)
C(35)-C(36)
C(35)-H(35)
C(36)-H(36)
C(37)-C(38)
C(37)-C(42)
C(37)-P(2)

C(38)-C(39)
C(38)-H(38)
C(39)-C(40)
C(39)-H(39)
C(40)-C(41)
C(40)-H(40)
C(41)-C(42)
C(41)-H(41)
C(42)-H(42)
C(43)-C(44)
C(43)-C(48)
C(43)-P(2)

C(44)-C(45)
C(44)-H(44)
C(45)-C(46)
C(45)-H(45)
C(46)-C(47)
C(46)-H(46)
C(47)-C(48)
C(47)-H(T)
C(48)-H(48)
C(49)-C(54)

POORORORORRPRRPRRPROORORORORRRLRRPOORORORORRRROORORORORRRLRPRPROOROROROR

.383(7)
9500
.364(8)
9500
.385(8)
9500
.387(7)
.9500
9500
.394(7)
.397(7)
.840(5)
.389(7)
.9500
.375(7)
.9500
.379(7)
9500
.385(7)
9500
.9500
.389(7)
.398(7)
.855(5)
.372(7)
.9500
.381(8)
.9500
.389(8)
.9500
.376(7)
.9500
.9500
.389(7)
.401(7)
.839(5)
.370(7)
9500
.377(8)
9500
.357(8)
.9500
.387(7)
.9500
9500
.380(7)
.390(6)
.833(5)
.380(7)
9500
.366(7)
9500
.377(8)
9500
.378(7)
9500
.9500
.389(7)
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C(49)-C(50)
C(49)-P(2)
C(50)-C(51)
C(50)-H(50)
C(51)-C(52)
C(51)-H(51)
C(52)-C(53)
C(52)-H(52)
C(53)-C(54)
C(53)-H(53)
C(54)-H(54)
N(1)-Ge(1)
N(2)-Ge(1)
o(D)-S(D)
0(1)-Ru(d)
P(1)-Ru(d)
P(2)-Ru(1)
Cl1(1)-Ru(d)
C1(2)-Ru(d)
Ge(1)-Ru(d)

S(1)-C(1)-Ge(1)
S(1)-C(1)-H(1A)

Ge(1)-C(1)-H(1A)

S(1)-C(1)-H(1B)

Ge(1)-C(1)-H(1B)
H(1A)-C(1)-H(1B)

C(7)-C(2)-C(3)
C(7)-C(2)-5(1)
C(3)-C(2)-S(1)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3)
C(4)-C(3)-H(3)
C(5)-C(4)-C(3)
C(5)-C(4)-H(4)
C(3)-C(4)-H(#H)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5)
C(4)-C(5)-H(5)
C(5)-C(6)-C(7)
C(5)-C(6)-H(6)
C(7)-C(6)-H(6)
C(2)-C(7)-C(6)
C(2)-C(7)-H(")
C(6)-C(7)-H(")
N(2)-C(8)-N(1)
N(2)-C(8)-C(15)
N(1)-C(8)-C(15)
N(1)-C(9)-C(11)
N(1)-C(9)-C(10)

C(11)-C(9)-C(10)

N(1)-C(9)-H(9)
C(11)-C(9)-H(9)
C(10)-C(9)-H(9)

C(9)-C(10)-H(10A)
C(9)-C(10)-H(10B)
H(10A)-C(10)-H(10B)
C(9)-C(10)-H(10C)

NNNNNNRPPRPPRPOORFRPORFRPORPRORRERR

105.1
110.7
-7
7
7

110

110.
110.
108.
.1(5)
118.
.4(4)
118.
120.
120.
119.
120.
120.
121.
119.
119.
118.
120.
120.
120.
119.
119.
106.
124.
128.
111.
107.
.8(4)
109.
109.
109.
109.
109.
109.
109.

121

120

110

.392(7)
.841(5)
.386(7)
9500
.361(8)
9500
.369(8)
.9500
.365(7)
.9500
9500
.979(4)
.951(4)
.530(3)
.185(3)
.2661(12)
.3832(12)
.4410(12)
.3995(12)
.4429(6)

@

8
4(4)
7(6)
6

6
9(6)
0

0
4(6)
3

3
5(6)
8

8
3(6)
9

9

8(4)
7(4)
4(5)
6(4)
3(4)

gguUuononio oo



H(10A)-C(10)-H(10C)
H(10B)-C(10)-H(10C)
C(9)-C(11)-H(11A)
C(9)-C(11)-H(11B)
H(11A)-C(11)-H(11B)
C(9)-C(11)-H(11C)
H(11A)-C(11)-H(11C)
H(11B)-C(11)-H(11C)
N(2)-C(12)-C(14)
N(2)-C(12)-C(13)
C(14)-C(12)-C(13)
N(2)-C(12)-H(12)
C(14)-C(12)-H(12)
C(13)-C(12)-H(12)
C(12)-C(13)-H(13A)
C(12)-C(13)-H(13B)
H(13A)-C(13)-H(13B)
C(12)-C(13)-H(13C)
H(13A)-C(13)-H(13C)
H(13B)-C(13)-H(130)
C(12)-C(14)-H(14A)
C(12)-C(14)-H(14B)
H(14A)-C(14)-H(14B)
C(12)-C(14)-H(14C)
H(14A)-C(14)-H(14C)
H(14B)-C(14)-H(14C)
C(16)-C(15)-C(8)
C(16)-C(15)-C(17)
C(8)-C(15)-C(17)
C(16)-C(15)-C(18)
C(8)-C(15)-C(18)
C(17)-C(15)-C(18)
C(15)-C(16)-H(16A)
C(15)-C(16)-H(16B)
H(16A)-C(16)-H(16B)
C(15)-C(16)-H(16C)
H(16A)-C(16)-H(16C)
H(16B)-C(16)-H(16C)
C(15)-C(17)-H(17A)
C(15)-C(17)-H(17B)
H(17A)-C(17)-H(17B)
C(15)-C(17)-H(17C)
H(17A)-C(17)-H(17C)
H(17B)-C(17)-H(17C)
C(15)-C(18)-H(18A)
C(15)-C(18)-H(18B)
H(18A)-C(18)-H(18B)
C(15)-C(18)-H(18C)
H(18A)-C(18)-H(18C)
H(18B)-C(18)-H(18C)
C(20)-C(19)-C(24)
C(20)-C(19)-P(1)
C(24)-C(19)-P(1)
C(19)-C(20)-C(21)
C(19)-C(20)-H(20)
C(21)-C(20)-H(20)
c(22)-C(21)-C(20)
C(22)-C(21)-H(21)

109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
111.
108.
108.
108.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
115.
.1(4)
108.
.8(5)
108.
111.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
117.
119.
.9(4)
121.
119.
119.4
.8(6)
119.6

106

106

122

120

gL o1o1o1 01 01O

Lo o101 010101010101 01 0100 CO 00

5(4)
5(4)
2(4)

©
~
N
o/

[QEOEONOEONONGNO NGNS NO NN NN NG NN

o O1
~M
H 01
o/ o/

2(5)
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C(20)-C(21)-H(21)
c(21)-C(22)-C(23)
c(21)-C(22)-H(22)
C(23)-C(22)-H(22)
c(22)-C(23)-C(24)
C(22)-C(23)-H(23)
C(24)-C(23)-H(23)
C(19)-C(24)-C(23)
C(19)-C(24)-H(24)
C(23)-C(24)-H(24)
C(26)-C(25)-C(30)
C(26)-C(25)-P(1)

C(30)-C(25)-P(1)

C(27)-C(26)-C(25)
c(27)-C(26)-H(26)
C(25)-C(26)-H(26)
C(28)-C(27)-C(26)
C(28)-C(27)-H(27)
C(26)-C(27)-H(27)
C(27)-C(28)-C(29)
C(27)-C(28)-H(28)
C(29)-C(28)-H(28)
C(28)-C(29)-C(30)
C(28)-C(29)-H(29)
C(30)-C(29)-H(29)
C(29)-C(30)-C(25)
C(29)-C(30)-H(30)
C(25)-C(30)-H(30)
C(36)-C(31)-C(32)
C(36)-C(31)-P(1)

C(32)-C(31)-P(1)

C(33)-C(32)-C(31)
C(33)-C(32)-H(32)
C(31)-C(32)-H(32)
C(32)-C(33)-C(34)
C(32)-C(33)-H(33)
C(34)-C(33)-H(33)
C(33)-C(34)-C(35)
C(33)-C(34)-H(34)
C(35)-C(34)-H(34)
C(36)-C(35)-C(34)
C(36)-C(35)-H(35)
C(34)-C(35)-H(35)
C(35)-C(36)-C(31)
C(35)-C(36)-H(36)
C(31)-C(36)-H(36)
C(38)-C(37)-C(42)
C(38)-C(37)-P(2)

C(42)-C(37)-P(2)

C(39)-C(38)-C(37)
C(39)-C(38)-H(38)
C(37)-C(38)-H(38)
C(38)-C(39)-C(40)
C(38)-C(39)-H(39)
C(40)-C(39)-H(39)
C(41)-C(40)-C(39)
C(41)-C(40)-H(40)
C(39)-C(40)-H(40)

119.
119.
120.
120.
.4(5)
120.3
120.
121.
119.
119.
.8(4)
119.
123.
120.
119.
119.
120.
119.
119.
119.
120.
120.
120.
119.
119.
.0(5)
119.5
119.
118.
.6(4)
119.
.3(5)
119.8
119.
120.
119.
119.
119.
120.
120.
119.
120.
120.
121.
119.
119.
117.
119.
122.
121.
119.
119.
.5(6)
119.8
119.
119.
120.
120.

119

117

121

121

120

120

5(5)
3

7(5)
1

1(3)
o4)
6(4)

7
8(5)
6
3(5)
3

3(5)
8

5
3(4)
8(4)
8(5)
6
6(5)
2
6(5)
2
4(5)
3

7(5)
7(4)
6(4)
2(5)

6(5)
2
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C(40)-C(41)-C(42)
C(40)-C(41)-H(41)
C(42)-C(41)-H(41)
C(41)-C(42)-C(37)
C(41)-C(42)-H(42)
C(37)-C(42)-H(42)
C(44)-C(43)-C(48)
C(44)-C(43)-P(2)
C(48)-C(43)-P(2)
C(45)-C(44)-C(43)
C(45)-C(44)-H(44)
C(43)-C(44)-H(44)
C(46)-C(45)-C(44)
C(46)-C(45)-H(45)
C(44)-C(45)-H(45)
C(45)-C(46)-C(47)
C(45)-C(46)-H(46)
C(47)-C(46)-H(46)
C(46)-C(47)-C(48)
C(46)-C(47)-H(47)
C(48)-C(47)-H(47)
C(47)-C(48)-C(43)
C(47)-C(48)-H(48)
C(43)-C(48)-H(48)
C(54)-C(49)-C(50)
C(54)-C(49)-P(2)
C(50)-C(49)-P(2)
C(51)-C(50)-C(49)
C(51)-C(50)-H(50)
C(49)-C(50)-H(50)
c(52)-C(51)-C(50)
C(52)-C(51)-H(51)
C(50)-C(51)-H(51)
c(51)-C(52)-C(53)
C(51)-C(52)-H(52)
C(53)-C(52)-H(52)
C(54)-C(53)-C(52)
C(54)-C(53)-H(53)
C(52)-C(53)-H(53)
C(53)-C(54)-C(49)
C(53)-C(54)-H(54)
C(49)-C(54)-H(54)
C(8)-N(1)-C(9)
C(8)-N(1)-Ge(1)
C(9)-N(1)-Ge(1)
C(8)-N(2)-C(12)
C(8)-N(2)-Ge(1)
C(12)-N(2)-Ge(1)
S(1)-0(1)-Ru(l)
C(25)-P(1)-C(19)
C(25)-P(1)-C(31)
C(19)-P(1)-C(31)
C(25)-P(1)-Ru(1)
C(19)-P(1)-Ru(1)
C(31)-P(1)-Ru(1)
C(43)-P(2)-C(37)
C(43)-P(2)-C(49)
C(37)-P(2)-C(49)

120

117

122

120

120

120

101

122

112

100

.9(5)
119.5
119.
120.
119.
119.
.7(4)
119.
-8(4)
121.
119.
119.
120.
119.
119.
119.
120.
120.
120.
119.
119.7
.7(5)
119.7
119.
118.
.4(4)
121.
.2(5)
119.9
119.
120.
119.
119.
120.
119.
119.
120.
119.
119.
120.
119.
119.
134.
92.
132.
132.
94.
133.
119.
99.
.5(2)
101.

5
1(5)
9
3(3)
3(5)
4
5(5)
7
1(5)
5

7(5)
7

1(5)
2(4)

2(6)
9
1(5)
9
4(5)
8
9(6)
5

5

5(4)
8(3)
1(3)
1(4)
2(3)
5(3)
64(17)
8(2)

3(2)

.47(16)
116.
.36(14)
102.
.6(2)
101.

37(16)
3(2)
9(2)
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C(43)-P(2)-Ru(l)
C(37)-P(2)-Ru(1)
C(49)-P(2)-Ru(1)
0(1)-S(1)-C(2)
0(1)-S(1)-C(1)
c(2)-s(1)-Cc(1)
N(2)-Ge(1)-N(1)
N(2)-Ge(1)-C(1)
N(1)-Ge(1)-C(1)
N(2)-Ge(1)-Ru(l)
N(1)-Ge(1)-Ru(1)
C(1)-Ge(1)-Ru(1)
0(1)-Ru(1)-P(1)
0(1)-Ru(1)-P(2)
P(1)-Ru(1)-P(2)
0(1)-Ru(1)-CI(2)
P(1)-Ru(1)-CI(2)
P(2)-Ru(1)-CI(2)
0(1)-Ru(1)-CI (1)
P(1)-Ru(1)-CI(1)
P(2)-Ru(1)-CI(1)
CI(2)-Ru(1)-CI(1)
0(1)-Ru(1)-Ge(1)
P(1)-Ru(1)-Ge(1)
P(2)-Ru(1)-Ge(1)
CI(2)-Ru(1)-Ge(1)
CI(1)-Ru(1)-Ge(1)

120

107

105

165

102

89

.78(17)
120.
.80(15)
101.
.0(2)
101.
66.
96.
97.
143.
137.
104.
170.
84.
99.
80.
89.
08.
87.
101.
89.

23(15)
9(2)

9(2)
13(16)
38(17)
96(19)
65(12)
58(11)
16(13)
10(9)
15(9)
56(4)
86(9)
50(4)
00(4)
65(9)
50(4)
49(4)

.53(4)
75.

06(8)

.77(3)
156.

45(4)

.61(3)
78.

87(3)

Symmetry transformations used to

generate equivalent atoms:
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Table 12.
nicolas2_a.

The anisotropic displacement factor exponent takes the form:
-2 pi™2 [ "2 a*”2 U1l + ...

Anisotropic displacement parameters (A"2 x 107°3) for

+ 2 h k a* b* U12 ]

U1l u22 us3 u23 u13 u12
c(1) 21(3) 26(2) 28(3) ~2(2) 6(2) 3(2)
c(2) 23(3) 24(3) 38(4) 1(2) ~1(3) 8(2)
c3) 34(3) 31(3) 52(4) -9(3) 03  -4(3)
c(4) 44(4) 36(3) 81(6) ~24(3) 5(4) -6(3)
c(5) 44(4) 41(4) 114(7) ~20(4) -10(4) -17(3)
c(6) 36(4) 61(4) 115(7) ~11(5) 17(4)  -22(4)
c(? 39(4) 45(3) 80(5) ~15(3) 20(4) -17(3)
c(8) 19(3) 21(2) 30(3) 1(2) 4(2) 2(2)
c(9) 27(3) 35(3) 21(3) ~9(2) 9(2) -1
c(10)  35(3) 35(3) 32(4) ~14(3) -3(3) 0(3)
c(1l)  42(4) 50(3) 27(3) ~10(3) 0(3) 0(3)
c(12)  28(3) 31(3) 37(4) ~9(3) 1(3) 9(2)
c(13)  93(5) 45(4) 45(4) -18(3) 21(4)  -5(4)
c(14)  45(4) 38(3) 59(5) ~22(3) -3(3) -5(3)
c(15)  22(3) 30(3) 33(3) 2(2) -3(2) 1(2)
c(16)  34(3) 48(3) 43(4) 5(3) -8(3) 12(3)
c(17)  29(3) 49(3) 55(4) -6(3) 1(3)  11(3)
c(18)  45(4) 38(3) 70(5) 19(3) -5(3) 1(3)
c(19)  21(3) 23(2) 24(3) 4(2) 8(2) 4(2)
c(20)  19(3) 36(3) 28(3) 6(2) 3(2) 2(2)
c(21)  28(3) 50(4) 32(4) 11(3) 5(3)  14(3)
c(22)  53(4) 39(3) 45(4) 20(3) 18(3)  25(3)
c(23)  61(4) 26(3) 55(5) 16(3) 18(4) 6(3)
c(24)  42(4) 31(3) 34(4) 8(3) -5(3) 2(3)
c(25)  20(3) 19(2) 25(3) 2(2) 42)  -3(2)
c(26)  17(3) 23(2) 31(3) -2(2) 1(2) -4
c(27)  35(3) 28(3) 28(3) -7(2) 10(3)  -1(2)
c(28)  32(3) 30(3) 32(4) -7(2) -3(3) -6(2)
c(29)  21(3) 30(3) 47(4) ~2(3) 3(3) -9(2)
c(30)  29(3) 25(2) 31(3) 0(2) 8(3) -7(2)
c(3l)  18(3) 22(2) 24(3) 5(2) 8(2) -2(2)
c(32) 18(3) 29(3) 27(3) 4(2) 02) -2(2)
c(33) 14(3) 40(3) 51(4) 12(3) 8(3) 7(2)
c(34)  28(3) 47(3) 46(4) 3(3) 24(3) 7(3)
c(35)  37(3) 48(3) 26(3) 6(3) 16(3) 8(3)
c(36)  26(3) 35(3) 30(3) 5(2) 5(3) 3(2)
c(37)  19(3) 29(3) 23(3) 8(2) 02 -2(2)
c(38) 32(3) 30(3) 28(3) 7(2) -5(3) 0(2)
c(39)  48(4) 37(3) 47(4) -3(3) -17(3)  -5(3)
c(40)  32(4) 67(4) 41(4) 6(3) -19(3) -10(3)
c(41)  19(3) 69(4) 43(4) 2(3) -7(3) 5(3)
c(42)  2403) 47(3) 30(3) 4(3) -1(3) 403)
c(43)  19(3) 24(2) 26(3) 1(2) 4(2) 3(2)
c(44)  19(3) 24(2) 26(3) 1(2) 3(2) 5(2)
c(45)  33(3) 40(3) 22(3) -5(2) ~1(3) 8(3)
c(46)  36(3) 34(3) 36(4) -7(3) 11(3)  11(3)
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cun
C(48)
C(49)
C(50)
c(D)
C(52)
C(3)
c(4)
N(1)
N(2)
0(1)
P(1)
P(2)
S(D
ciI(»
Cl1(2)
Ge(1)
Ru()

37(3)
31(3)
22(3)
26(3)
47(4)
42(4)
32(3)
28(3)
21(2)
23(2)
20(2)
17(1)
18(1)
20(1)
23(1)
24(1)
16(1)
13(1)

23(3)
28(3)
21(2)
33(3)
57(4)
41(3)
22(3)
24(3)
28(2)
20(2)
21(2)
19(1)
21(1)
24(1)
29(1)
31(1)
20(1)
17(1)

60(4)
40(4)
26(3)
27(3)
26(4)
67(5)
59(5)
38(4)
23(3)
28(3)
29(2)
17(1)
19(1)
27(1)
19(1)
20(1)
21(1)
14(1)

4(3)
11(3)
5(2)
5(2)
13(3)
23(3)
8(3)
6(2)
-5(2)
-8(2)
-3(2)
1(1)
1(1)
-2(1)
-6(1)
-6(1)
-2(1)
-2(1)

10(3)
11(3)
5(2)
3(2)
15(3)
30(4)
16(3)
6(3)
-1(2)
-2(2)
4(2)
3()
3(1)
4(1)
6(1)
1(1)
0(1)
1D

12(2)
7(2)
3(2)
2(2)
6(3)

-1(3)

-4(2)
5(2)
3(2)
6(2)

-3(1)
0(1)
2(1)

-4(1)

-4(1)
4(1)
2(1)
o)
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