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1. Experimental Section

General procedure: All experiments were performed under argon atmosphere in a
glovebox or using a standard Schlenk technique. Diethyl ether, toluene, and benzene-de
for NMR measurement were purified potassium mirror before used. *H NMR (400 or 500
MHz), 3C NMR (101 MHz), 'Li NMR (194 MHz), °Si NMR (99 MHz) and 2’Pb NMR
(105 MHz) were recorded on a Bruker DPX-400 Cryo or a AVANCE-500T. The intensity
data for X-ray crystallographic analyses were collected at —173 or —198 °C on a Bruker
SMART APEX equipped with a CCD area detector with graphite-monochromated MoKa
radiation (1 = 0.71073 A) and graphite monochrometer. The structures were solved by
direct methods, and refined by full-matrix least-squares method by SHELXL-97 program.
UV-vis spectra of 6 and 7 were recorded on a Hitachi U-1900 spectrophotometer. Cyclic
voltammetry was measured on a Gamry Interface 1000 in THF (1.1 mmol/L) with 0.1
mol/L THF solution of [BusN]CIO4 as an electrolyte.

Preparation of anionic ruthenocene 3. In a glovebox, to a mixture of dilithioplumbole
45! solvated by two THF molecules (146 mg, 0.18 mmol) and [Cp*RuCl]4%? (50 mg, 0.046
mmol) was added THF (2 mL) at room temperature, and the solution was stirred for 1.5
hours. After removal of the solvent, materials insoluble in hexane (10 mL x 2) were
filtered through Celite® to provide a crude product. After recrystallization of the crude
product from THF and hexane at —30 °C, anionic ruthenocene 3 was obtained as red
crystals (110 mg, 52%). 3: mp 53 °C (decomp.). '"H NMR (500 MHz, C¢Ds, 20 °C) §
—0.36 (s, 6H), 0.53 (s, 6H), 1.00 (s, 18H), 1.34-1.36 (m, 16H, thf), 2.13 (s, 15H), 3.52-
3.55 (m, 16H, thf), 6.93-6.96 (m, 2H), 7.01-7.04 (m, 4H), 7.46-7.47 (m, 4H); '3C NMR
(101 MHz, C¢Ds, 20 °C) 6 —1.06 (q), 3.92 (q, Jeoc =90 Hz), 13.93 (q), 17.66 (s), 25.55 (t,
thf), 29.16 (q), 68.17 (q, thf), 87.31 (s, Cp*), 121.66 (s, Jevc = 51 Hz, Cp), 125.56 (d),
126.28 (d), 134.67 (d), 145.60 (s, Jeoc = 775 Hz, C,), 150.50 (s, Jeoc = 38 Hz, ipso); "Li
NMR (194MHz, CsDs, 20 °C) & 1.8; 2°Si NMR (99 MHz, CsDs, 20 °C) § 9.0; 2°’Pb NMR
(105 MHz, CsDs, 20 °C) & 1552.5. The elemental analysis failed because the results were

not reproducible due to its high sensitivity toward oxygen and moisture.

Reactions of 3 with electrophiles. Anionic ruthenocene 3 (approximately 40 to 60 mg)
was dissolved in 3 mL of toluene in a glovebox. To the solution was added a toluene
solution of each of the electrophiles examined via syringe under Ar. After the mixture was
stirred for 1.5 hours at room temperature, volatile substances were removed in a glovebox.
Materials insoluble in hexane (5 mL X 2)were removed by filtration through Celite® to
give a crude product. Recrystallization from hexane at —30 °C provided the corresponding

plumbole complexes 5-8.
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Ethyl-substituted plumbole complex 5 (obtained as red powder): yield 92% (31.7 mg,
0.035 mmol). mp 63 °C (decomp.). 'H NMR (500 MHz, CsDs, 20 °C) § —0.22 (s, 6H),
0.45 (s, 6H), 1.05 (s, 18H), 1.64 (q, J = 8 Hz, 2H), 1.90 (s, 15H), 2.12 (t, /= 8 Hz, 3H),
6.78-6.90 (m, 8H), 7.01-7.08 (m, 2H); *C NMR (101 MHz, C¢Ds, 20 °C) § —1.05 (q),
0.81(q), 12.43 (q), 14.00 (q), 18.11 (s), 28.57 (q), 38.68 (1), 89.81 (s, Cp*), 113.18 (s, Cp),
126.04 (d), 126.12 (d), 132.84 (d), 144.13 (s, ipso), 151.94 (s, C,); ¥Si NMR (99 MHz,
CeDs, 20 °C) & 10.0; 2’Pb NMR (105 MHz, C¢Ds, 20 °C) & —24.5. Anal. Calcd. for
C4oHeoSi2RuPb: C, 53.07; H, 6.68. Found: C, 54.03; H, 6.78.

Isopropyl-substituted plumbole complex 6 (obtained as red crystals): yield 59% (20.6 mg,
0.022 mmol). mp 130 °C (decomp.). 2 / nm (¢ / mol cm L) = 472 (4700), 568 (650). 'H
NMR (500 MHz, CsDs, 20 °C) & —0.35 (s, 6H), 0.52 (s, 6H), 1.08 (s, 18H), 1.95 (s, 15H),
2.10 (d, J = 7 Hz, 6H), 3.12 (sept, J = 7 Hz, 1H), 6.78-6.86 (m, 10H); '*C NMR (101
MHz, CsDs, 20 °C) 6 —0.65 (q), 0.38 (q), 12.66 (q), 18.24 (s), 25.03 (q), 28.91 (q), 51.49
(d), 89.60 (s, Cp*), 113.51 (s, Cp), 125.97 (d), 126.02 (d), 133.08 (d), 144.22 (s, ipso),
149.76 (s, Co); Si NMR (99 MHz, C¢Ds, 20 °C) & 10.6; 2°’Pb NMR (105 MHz, C¢Ds,
20 °C) 6 99.8. Anal. Calcd. for C41HeSi2RuPb: C, 53.65; H, 6.98. Found: C, 53.06; H,
6.71.

Chloro-substituted plumbole complex 7 (obtained as green crystals): yield 44% (21.7 mg,
0.024 mmol). mp 87 °C (decomp.). 2 / nm (¢ / mol cm L") = 413 (1600), 699 (300). 'H
NMR (500 MHz, CsDs, 20 °C) 6 —0.12 (s, 6H), 0.81 (s, 6H), 0.95 (s, 18H), 1.95 (s, 15H),
6.72-6.80 (m, 10H); *C NMR (101 MHz, C¢Ds, 20 °C) & —0.53 (q), 0.84 (q), 11.91 (q),
18.75 (s), 28.93 (q), 92.90 (s, Cp*), 109.09 (s, Cp), 126.29 (d), 126.39 (d), 132.05 (d),
141.23 (s, ipso), 176.20 (s, C); 2°Si NMR (99 MHz, C¢Ds, 20 °C) & 10.69; 2°’Pb NMR
(105 MHz, CgDs, 20 °C) 6 —158.7. The elemental analysis failed because the results were

not reproducible due to its high sensitivity toward oxygen and moisture.

Iodo-substituted plumbole complex 8 (obtained as green crystals): yield 40% (23.0 mg,
0.021 mmol). mp 83 °C (decomp.).'H NMR (500 MHz, C¢Ds, 20 °C) & —0.23 (s, 6H),
0.82 (s, 6H), 0.97 (s, 18H), 2.03 (s, 15H), 6.72-7.02 (m, 10H); *C NMR (101 MHz, C¢Ds,
20°C) 6 -0.65 (q), 1.80 (q), 18.93 (q), 23.00 (s), 28.72 (q), 92.76 (s, Cp*), 109.48 (s, Cp),
126.28 (d), 126.57 (d), 128.30 (d), 140.87 (s, ipso), 170.70 (s, C,); *°Si NMR (99 MHz,
CeDs, 20 °C) & 12.2; 27Pb NMR (105 MHz, C¢Ds, 20 °C) & 3.6. The elemental analysis
failed because the results were not reproducible due to its high sensitivity toward oxygen

and moisture.
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2. X-ray diffraction analyses of compounds 3, 6, 7 and 8

3: Formula, Cs4Hg7LiO4PbRuSi;, FW = 1171.63, crystal dimension 0.15 % 0.12 x 0.10,
triclinic, P-1, a = 12.7785(7), b = 14.3628(8), ¢ = 15.1226(9) A, a = 97.8360(10), S =
96.9920(10), y = 93.2610(10)°, ¥'=2721.5(3) A3, Z=2, Dcatca = 1.430 g cm™, R = 0.038
(I > 20(l), 10711 reflections), wR> = 0.087 (for all reflections) for 12507 reflections and
568 parameters. GOF=1.005.

6: Formula, Ca0.55H59.95Clo.1sPbRuSi2, FW = 917.20, crystal dimension 0.20 % 0.20 x
0.03, monoclinic, P2i/c, a = 16.7796(15), b = 11.2019(11), ¢ = 21.597(2) A, p =
98.9100(10)°, ¥'=4010.5(6) A>, Z=4, Dcatea = 1.519 g cm™>, Ry = 0.023 (I > 26(]), 6234
reflections), wR> = 0.052 (for all reflections) for 7045 reflections and 432 parameters.
GOF=1.025. The crystal contains 85% of 6 and 15% of 7, and the co-crsytallized 7 may
be caused by contaminating LiCl in the starting 3.

7: Formula, C3gHssCIPbRuSi>, FW = 911.72, crystal dimension 0.02 x 0.02 x 0.02,
monoclinic, P21/n, a = 9.7280(12), b = 18.602(2), c = 21.538(3) A, p = 95.419(2)°, V =
3880.1(8) A3, Z=4, Dcaiea = 1.561 g cm>, Ry = 0.036 (I > 20(I), 5281 reflections), wR, =
0.067 (for all reflections) for 7476 reflections and 403 parameters. GOF=1.023.

8: Formula, C3gHssIPbRuSi2-CsHi4, FW = 1089.33, crystal dimension 0.10 x 0.10 x 0.03,
orthorhombic, Pbca, a = 10.3930(5), b = 22.3163(10), ¢ = 39.5129(17) A, V=9164.4(7)
A3, Z=8, Dcatca = 1.579 g cm >, Ry = 0.047 (I > 20(I), 8138 reflections), wR> = 0.099 (for
all reflections) for 10525 reflections and 495 parameters. GOF=1.077.

Crystallographic data for compounds 3, 6, 7 and 8 have been deposited with the
Cambridge Crystallographic Data Centre as CCDC-1507475, -1511941, -1507473 and -

1507474, respectively (www.ccdc.cam.ac.uk/data_request/cif).
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3. Theoretical calculations

Optimized structures were obtained by hybrid DFT calculation at the LC-BLYP.5* As lead
is a heavy element and its relativistic effect may be considerably large, we use the energy-
consistent relativistic pseudopotential and correlation consistent basis sets (cc-pVTZ-
pp)3+° for Pb. We use cc-pVTZ-pp also for Ru. The basis functions used are 6-311G(d)
for Si, Cl and C in a five-membered ring, 6-31G for H and the other atoms. Electronic
excitation energies corresponding to the UV spectra are obtained by TD-DFT, the
functional of which is LC-BLYP®? using the same basis sets as those for the geometry

optimization. All calculations are performed with Gaussion09.5
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4. Molecular orbitals of 3 having interaction between d(Ru) and the plumbole ring
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side view
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d(Ru)—C(a) d(Ru)—{Sn—C(a)} and d(Ru)-C(B)

side view front view side view
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5. Cartesian coordinates for the optimized structure of compound 3

OO0 OO0 000000000000000000000O000O0O0

2.123088
-0.21872
0.691942
0.691942
0.378259
0.378259
-0.84867
-0.84867
-2.10331
-3.02315
-4.16423
-4.4091

-3.50757
-2.37141
-2.10331
-2.37141
-3.50757
-4.4091

-4.16423
-3.02315
-0.78858
1.951776
1.457023
0.685973
1.416988
2.916041
-0.78858
1.951776
1.457023
2.916041
1.416988
0.685973
0.495024
0.495024

-0.15345
1.359949
-0.45474
-0.45474
-0.32857
-0.32857
-0.58341
-0.58341
-0.96072
-0.02264
-0.40148
-1.73951
-2.6916

-2.30393
-0.96072
-2.30393
-2.6916

-1.73951
-0.40148
-0.02264
-0.23094
0.809605
-2.15867
-3.29892
-2.36384
-2.23793
-0.23094
0.809605
-2.15867
-2.23793
-2.36384
-3.29892
3.270664
3.270664

0

0
-3.18697
3.186969
1.378755
-1.37876
0.71622
-0.71622
1.435926
1.877187
2.563659
2.819395
2.370389
1.681965
-1.43593
-1.68197
-2.37039
-2.81939
-2.56366
-1.87719
-4.32511
-3.76978
-3.63636
-2.9743
-5.15354
-3.1839
4.325115
3.769782
3.636358
3.1839
5.153538
2.974297
-0.70764
0.707644
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-0.84583
-0.84583
-1.67733
1.67455
1.67455
-1.30018
-1.30018
-3.17124
-2.81446
-4.86503
-5.29984
-3.69288
-1.67157
-1.67157
-3.69288
-5.29984
-4.86503
-2.81446
-1.32901
-0.45463
-1.50156
2.7288
2.434093
1.465231
-0.3553
1.145674
0.691091
1.933575
1.912793
0.390672
3.530768
3.007249
3.340465
-1.32901
-1.50156
-0.45463

3.101149
3.101149
3.01309

3.621402
3.621402
3.227898
3.227898
3.127187
1.015327
0.354026
-2.04093
-3.74435
-3.0501

-3.0501

-3.74435
-2.04093
0.354026
1.015327
0.683613
-0.15306
-1.0564

0.983245
0.478492
1.765228
-3.32759
-4.26456
-3.19036
-1.56063
-3.3076

-2.41237
-1.46457
-2.12511
-3.21374
0.683613
-1.0564

-0.15306

-1.1495
1.1495

0
-1.55656
1.556562
-2.56976
2.569758
0
1.671039
2.902449
3.359066
2.553456
1.32717
-1.32717
-2.55346
-3.35907
-2.90245
-1.67104
-4.07221
-5.36472
-4.25397
-3.02162
-4.695
-3.9783
-3.30766
-3.22539
-1.88606
-5.6892
-5.41681
-5.52655
-3.65371
-2.10094
-3.4562
4.072205
4.253975
5.364717
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2.7288
1.465231
2.434093
3.530768
3.340465
3.007249
1.933575
0.390672
1.912793
-0.3553
0.691091
1.145674
1.801351
1.557389
2.591532
1.801351
2.591532
1.557389
-1.43982
-2.24586
-0.56649
-1.43982
-0.56649
-2.24586
-3.46139
-3.62143
-3.62143

0.983245
1.765228
0.478492
-1.46457
-3.21374
-2.12511
-1.56063
-2.41237
-3.3076

-3.32759
-3.19036
-4.26456
4.709857
3.254263
3.185925
4.709857
3.185925
3.254263
4.280788
2.712136
2.799233
4.280788
2.799233
2.712136
4.184102
2.664072
2.664072

3.021615
3.9783
4.695004
3.65371
3.456197
2.10094
5.689201
5.526549
5.416807
3.307664
1.88606
3.225387
-1.60128
-2.57403
-1.15652
1.60128
1.156521
2.574028
-2.84115
-2.74313
-3.25445
2.841145
3.254445
2.743129
0
0.87847
-0.87847
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6. Cartesian coordinates for the optimized structure of compound 6

OO0 OO0 000000000000000000000O000O0O0

1.766059
-0.21279
0.319608
0.319608
0.048147
0.048147
-1.13404
-1.13404
-2.42719
-3.31015
-4.4926

-4.80911
-3.94163
-2.76309
-2.42719
-2.76309
-3.94163
-4.80911
-4.4926

-3.31015
-1.21501
1.599377
0.973958
0.203906
0.80074

2.463085
-1.21501
1.599377
0.973958
2.463085
0.80074

0.203906
3.697143
0.710235

-0.84061
1.396679
-0.31989
-0.31989
-0.13625
-0.13625
-0.44059
-0.44059
-0.74819
0.249039
-0.0583

-1.37693
-2.38389
-2.07081
-0.74819
-2.07081
-2.38389
-1.37693
-0.0583

0.249039
0.002612
0.903232
-2.0498

-3.17935
-2.20652
-2.21268
0.002612
0.903232
-2.0498

-2.21268
-2.20652
-3.17935
0.403704
3.224989

0

0
-3.26588
3.265884
1.41262
-1.41262
0.728291
-0.72829
1.410038
1.78953
2.439635
2.716226
2.324851
1.670821
-1.41004
-1.67082
-2.32485
-2.71623
-2.43963
-1.78953
-4.28269
-3.86604
-3.75062
-3.06772
-5.26793
-3.43738
4.282692
3.86604
3.750617
3.437384
5.267927
3.067719
0
-0.71298
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0.710235
-0.63586
-0.63586
-1.46677
1.922336
1.922336
-1.11436
-1.11436
-2.93854
4.509611
4.509611
-3.0532

-5.16924
-5.7322

-4.18704
-2.09242
-2.09242
-4.18704
-5.7322

-5.16924
-3.0532

-1.70458
-0.93026
-1.95562
2.389035
2.065826
1.142782
-0.85797
0.60092

0.295774
1.312139
1.229638
-0.25178
3.072672
2.66465

2.81074

3.224989
3.224953
3.224953
3.211023
3.473942
3.473942
3.396813
3.396813
3.482135
0.069612
0.069612
1.274812
0.735624
-1.62114
-3.42024
-2.86104
-2.86104
-3.42024
-1.62114
0.735624
1.274812
0.92984

0.100736
-0.79606
1.079256
0.535721
1.865751
-3.15427
-4.14912
-3.1289

-1.41733
-3.16323
-2.20233
-1.44236
-2.18505
-3.18572

0.712981
-1.14827
1.148271
0
-1.55054
1.550542
-2.55332
2.553317
0
1.243356
-1.24336
1.571201
2.733828
3.227981
2.524849
1.357297
-1.3573
-2.52485
-3.22798
-2.73383
-1.5712
-3.98215
-5.33437
-4.20424
-3.13593
-4.78456
-4.10315
-3.32495
-3.39132
-1.9789
-5.82813
-5.58771
-5.56016
-3.91731
-2.36419
-3.80452
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-1.70458
-1.95562
-0.93026
2.389035
1.142782
2.065826
3.072672
2.81074
2.66465
1.312139
-0.25178
1.229638
-0.85797
0.295774
0.60092
2.278941
1.704972
2.738668
2.278941
2.738668
1.704972
-1.23728
-2.0762
-0.41048
-1.23728
-0.41048
-2.0762
-3.09862
-3.43878
-3.43878
3.462024
4.002431
4.723041
5.4759
4.002431
5.4759

0.92984
-0.79606
0.100736
1.079256
1.865751
0.535721
-1.44236
-3.18572
-2.18505
-1.41733
-2.20233
-3.16323
-3.15427
-3.1289
-4.14912
4.495701
3.365659
2.794
4.495701
2.794
3.365659
4.460405
2.909356
2.979262
4.460405
2.979262
2.909356
4.565262
3.080826
3.080826
1.468968
0.351638
-1.00363
0.589122
0.351638
0.589122

3.982147
4.204239
5.334366
3.135926
4.103153
4.784565
3.917306
3.804519
2.364188
5.828133
5.560158
5.587708
3.324954
1.978905
3.391323
-1.38396
-2.61099
-1.30672
1.383957
1.306716
2.610994
-2.78196
-2.7154
-3.27138
2.781958
3.27138
2.715401
0
0.880229
-0.88023
0
2.167838
1.298036
1.221109
-2.16784
-1.22111
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H

4.723041

-1.00363

-1.29804
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7. Cartesian coordinates for the optimized structure of compound 7.

Pb
Ru
Cl
Si

<2

OO0 0000000000000 00000000000O0O0O0

1.751325
-0.06361
3.831692
0.449793
0.449793
0.115673
0.115673
-1.06118
-1.06118
-2.36252
-3.17967
-4.36922
-4.75735
-3.95427
-2.7686

-2.36252
-2.7686

-3.95427
-4.75735
-4.36922
-3.17967
-1.04008
1.84743

1.007173
0.177324
0.826235
2.488875
-1.04008
1.84743

1.007173
2.488875
0.826235
0.177324
0.950024

-1.02037
1.398724
0.478876
-0.30206
-0.30206
-0.09119
-0.09119
-0.40714
-0.40714
-0.66792
0.371805
0.119887
-1.18383
-2.23111
-1.974

-0.66792
-1.974

-2.23111
-1.18383
0.119887
0.371805
0.108646
0.813514
-2.07547
-3.15869
-2.23755
-2.31085
0.108646
0.813514
-2.07547
-2.31085
-2.23755
-3.15869
3.189872

0

0

0
-3.26417
3.264174
1.421834
-1.42183
0.732409
-0.73241
1.417074
1.82979
2.490391
2.745955
2.324558
1.659053
-1.41707
-1.65905
-2.32456
-2.74596
-2.49039
-1.82979
-4.31322
-3.78478
-3.71702
-3.02974
-5.23351
-3.40893
4.313216
3.784778
3.717019
3.40893
5.233509
3.02974
-0.71328
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0.950024
-0.39206
-0.39206
-1.22488
2.186147
2.186147
-0.8569

-0.8569

-2.68708
-2.86529
-4.99454
-5.68594
-4.25566
-2.14945
-2.14945
-4.25566
-5.68594
-4.99454
-2.86529
-1.48476
-0.73551
-1.82341
2.65649

2.264774
1.509957
-0.88209
0.518916
0.269727
1.375288
1.209832
-0.22472
3.133437
2.717956
2.776016
-1.48476
-1.82341

3.189872
3.253466
3.253466
3.268128
3.376639
3.376639
3.444708
3.444708
3.585237
1.385516
0.945212
-1.38479
-3.25516
-2.79661
-2.79661
-3.25516
-1.38479
0.945212
1.385516
1.061034
0.188214
-0.64984
0.833128
0.466015
1.83843

-3.0743

-4.14966
-3.11799
-1.47846
-3.21595
-2.18559
-1.59639
-2.2498

-3.31586
1.061034
-0.64984

0.713281
-1.14855
1.148546
0
-1.52904
1.529039
-2.55539
2.555389
0
1.629849
2.810138
3.26626
2.510249
1.323401
-1.3234
-2.51025
-3.26626
-2.81014
-1.62985
-4.02203
-5.36064
-4.24476
-3.05053
-4.73441
-3.94067
-3.28372
-3.35161
-1.94003
-5.79932
-5.54462
-5.52666
-3.92584
-2.34242
-3.73966
4.022027
4.244759
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-0.73551
2.65649

1.509957
2.264774
3.133437
2.776016
2.717956
1.375288
-0.22472
1.209832
-0.88209
0.269727
0.518916
2.624584
1.974288
2.934554
2.624584
2.934554
1.974288
-0.92463
-1.84189
-0.16954
-0.92463
-0.16954
-1.84189
-2.81412
-3.19896
-3.19896

0.188214
0.833128
1.83843

0.466015
-1.59639
-3.31586
-2.2498

-1.47846
-2.18559
-3.21595
-3.0743

-3.11799
-4.14966
4.35266

3.353323
2.615086
4.35266

2.615086
3.353323
4.51304

3.007585
2.993252
4.51304

2.993252
3.007585
4.672544
3.198484
3.198484

5.36064
3.050535
3.940666
4.734406
3.925843
3.739656
2.342416
5.799319
5.526664
5.544624
3.283725
1.940031
3.351606
-1.29722
-2.59553
-1.30711
1.297219
1.307114
2.595526
-2.78408
-2.712237
-3.26934
2.784078
3.269343
2.722368
0
0.880089
-0.88009
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8. NMR calculations for compounds 4 and 3.

Gtotal (m ppm) _ Gdia. + ghara. 4 50

209Pb
Gdia. oPara. 0% Gtotal
Compound 4 9952.97 —6917.689 2748.333 5783.613
Compound 3 9948.065 —5551.023 2539.391 6936.433
13C (a)
Gdia. oPara 5% Gtotal
Compound 4 261.682 —270.074 -3.725 —12.117
Compound 3 257.007 —193.435 —28.542 35.030
13C (ﬂ)
Gdia. oPara. 0% Gtotal
Compound 4 248.646 —233.960 —19.008 —4.322
Compound 3 252.929 —185.850 —15.271 51.808

The basis sets used are ZORA-TZ2P (Pb and Ru), TZP (C in the plumbole rings), DZP
(the other C), and DZ (H) at the B3LYP level of theory.

Cf. The relationship between the diamagnetic and paramagnetic terms (ppm) in the *C

NMR chemical shifts relative to that of MesSi and natural charges on the carbon atoms.

Compounds Natural Charge 5o g o
of Carbon

CHs-Li (11) -1.3869 11.41 —36.04 —24.63
CHs-BH: (12) —0.9750 -1.28 18.35 17.07
CHs-H (13) —0.8089 —4.44 -1.88 —6.32
CHs-CHs (14) —0.5686 —-0.16 9.43 9.27
CHs-Cl (15) —0.5164 1.76 31.10 32.86
CHs-OH (16) —0.2089 3.44 50.85 54.29
CHs-F (17) —0.0866 4.73 69.74 74.48
Si-Me4 (TMS) —1.0888 0 0 0
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60
40
20 17
= 16
5, |1 L0 CHIET S o e
12 14
=20
—40
-60
-1.50 -1.00 -0.50 0.00
Natural charge of the carbon atom
80 17
“
60
=
40 16
+ 15
= 20 *
% 0 -* 12 L 2l 1.4 T
TMS 13
=20
11
-40 —*
-60
-1.50 -1.00 -0.50 0.00

Natural charge of the carbon atom

The calculations clearly indicate that the increase of electron density on the carbon atoms
causes the decrease of paramagnetic contribution, resulting in upfield shifts in the 3C

NMR spectra.
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9. TD-DFT calculations for compounds 6 and 7

Compound 6
539 nm, f=0.011 HOMO-1 to LUMO

HOMO-1 LUMO

Compound 7
613 nm, f =0.012 HOMO to LUMO

S18



Ex 156 Pb-Ru anion complex 1H in C6D6

OITOO—-HNWO MmN - N O AN A wn g
MO —-1WVWOIr~-NW o~ N < <TI0 un \le]
58335838 39095 o 8838383 9 =
N% P §  dddees o ? BRUKER
Current Data Parameters
o w coHdNWO - - NAME A13MC116BZ
=2 b geingelts EXPNO 1
e Cecaaa PROCNO 1
~ o~ T e e A ] )
\/ \/ \ / Ru F2 - Acquisition Parameters
. Li+l Si Date_ 20130529
P— Ph Time 15.15
Pb INSTRUM spect
Ph PROBHD 5 mm PABBO BB-
o PULPROG zg30
- = TD 65536
S = SiflBukle. SOLVENT C6D6
= NS 8
3 DS 2
SWH 10330.578 Hz
| FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 80.6
| DW 48.400 usec
l DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
A N AR ML LA A L ML L i, CIARNEE £ e
75 74 73 7.2 71 7.0 ppm NUC1 1H
. ; Pl 12.00 usec
j ' | PL1 2.60 dB
~ o © PL1W 15.32226563 W
& o SFO1 500.1330885 MHz
-3} <t N
%) < o ;
° ° F2 - Processing parameters
) SI 32768
| | | SF 500.1300017 MHz
' WDW EM
S5SB 0
| LB 0.30 Hz
1 || ||[ GB 0
L PC 1.00
M e e e R T T I T |
b . A 2 1 0  ppm * THF
z | \ A s
&; o N~ © o H o
el = ™ i o [{=]
i 0 [ H ®F i i =
N1 1 i =oe o i<
0 i w; © i W0 ‘wl
i o i vl e i i


masaichi
スタンプ

masaichi
ハイライト表示

masaichi
ハイライト表示

masaichi
ハイライト表示


Ex 156 Anion

sandwich 13C

data compl. in C6D6

Current Data Parameters

N TNV [N Eh T e
]
si 1 _ph h
(e Ph
[ 5§ -
Si = SifBuMe, * THF
3
: X X X
LU | |
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 .ppm

NAME A11ds003MNC
EXPNO 1561
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130529

Time 20.13
INSTRUM spect
PROBHD 5 mm CPQNP 1H/
PULPROG zgpg30

TD 65536
SOLVENT Cé6D6

NS 14576

DS 2

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 126..99

DW 16.800 usec
DE 18.00 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l ========
-NUC1 13C

Pl 12.00 usec
PLW1 15.50000000 W
SFO1 100.6248425 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzleée

NUC2 1H
PCPD2 90.00 usec
PLW2 5.19999981 W
PLW12 0.14444000 W
PLW13 0.11700000 W
SFO02 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127363 MHz
WDW EM

SSB

LB 2.00 Hz
GB

PC 1.40
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Ex 156 Pb-Ru anion complex 207Pb in C6D6

© w
w (G}
o o)}
< <
; : BRUKER
i o _ -
— -
Hil NAME A13MC116BO
Li<| si EXPNO 1
1 o= Ph PROCNO 1
Pb Date 20130529
Ph Time 15.58
| ) INSTRUM spect
| 5i - ' PROBHD 5 mm PABBO BB-
L PULPROG z
Si = SifBuMe, D 65250
3 SOLVENT Cc6D6
NS 1900
DS 2
SWH 208333.328 Hz
FIDRES 3.178914 Hz
2AQ 0.1573364 sec
RG 203
DW 2.400 usec
DE 65.00 usec
TE 300.7 K
D1 2.00000000 sec
I . D11 0.03000000 sec
TDO 1
======== CHANNEL f1l ========
L I N A — NUC1 207Pb
: Pl 12.00 usec
1555 1550 ppm PL1 0.00 dB
SFO1 104.7661849 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.40 dB
PL12 19.02 dB
PL13 22.02 dB
PL2W 15.17711735 W
PL12W 0.33051354 W
PL13W 0.16564916 W
SFO2 . 500.0320005 MHz
SI 65536
SF 104.6094793 MHz
WDW EM
SSB 0
LB 10.00 Hz
GB 0
PC 1.40

T r

I T I | T T 1 I
2400 2200 2000 1800 1600 1400 1200 1000 800 ppm
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Ex 156 Pb-Ru anion complex 7Li in C6Df

| o, Ru NAME A13MC116CA
Li*| 5i Ph EXPNO 1
— PROCNO 1
Pb Ph Date 20130529
. Time 15.20
L 5i - INSTRUM spect
L PROBHD 5 mm PABBO BB-
5i = SifBule, PULPROG zgpg30
3 TD 262144
SOLVENT C6D6
NS 16
DS 0
SWH 19531.250 Hz
FIDRES 0.074506 Hz
20 6.7109365 sec
RG 203
DW 25.600 usec
DE 6.50 usec
TE 300.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 7Li
Pl 20.00 usec
PL1 1.00 dB
SFO1 194.3695082 MHz
J{ ) ======== CHANNEL f2 ========
CPDPRG2 waltzl6
~ NUC2 1H
PCPD2 80.00 usec
PL2 1.75 dB
. PL12 19.50 dB
PL13 19.50 dB
PL2W 18.63472366 W
PL12W 0.31284049 W
PL13W 0.31284049 W
SFO2 500.1330885 MHz
ST 131072
SF 194.3695384 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40

15 10 5 0 -5 -10 15 ppm
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Ex 156 Pb-Ru anion complex 29Si in C6D6

9.0493

Li~

5i = SifBule;
3

|
-150

T

T
-200

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
ST

SF
WDW
SSB
LB

GB

PC

A13MC116BM
1

1

20130529
15.31
spect

5 mm PABBO BB-
zgig

65536

C6D6

104

4
39682.539
0.605507
0.8258036
203

12.600
6.50

300.3
5.00000000
0.03000000

37.76776123
99.3319610

CHANNEL f2 ====

waltzlé

1H

80.00

2.40

19.02
15.17711735
0.33051354
500.0320001
32768
99.3418950
EM

0

1.00

0

1.40
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I;'b'//\.l

Et ruthenocene comp. 1H in C6D6

CLOMOMoOT N TOTO TN @ ™ ™ l‘;;
MO MONANOANOMOO O O LW [ o] wn { o —
SN el g R RN - 3 > o
P Rt T TRV VR VARV VP — - o T BRUKER
—\\w=" | | L
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Ph
Et. /= EXPNO 1
Pb : PROCNO 1
Ph Date 20140224
® - =
>~ © MM O~ YO W o Li . A Time 10.44
™ o ™ ® NANON ©MO o B . © INSTRUM spect
33 a0 Bhoenal = Si = SifBuMe, - PROBHD 5 mm PABBO BB-
~~ CY VOBV VY © 5 ILTDgLPROG 6?)%;(6)
IR
NS 8
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 40.3
DW 48.400 usec
T T T T T T - T DE 6.50 usec
2.2 2.1 2.0 1.9 1.8 1.7 ppm TE 299.0 K
i D1 1.00000000 sec
: TDO 1
N <3 ©
«~ <t o™N
'-g g g ======== CHANNEL fl ========
= < o NUC1 1H
A Pl 12.00 usec
' PL1 2.60 dB
J ' ; ! : ! ' ' I PL1W 15.32226563 W
710 7.05 7.00 6.95 6.90 6.85 6.80 i pPpm SFO1 500.1330885 MHz
i ! ' SI 32768
“ ' SF 500.1300035 MHz
2 5 2 WDW s EM
0 = O SSB 0
o w o LB 0.30 Hz
GB 0
i PC 1.00
L} l X ]
I E_ XX | X ‘
I IHII 1y . .
L'J‘L : X hexane, pentane and impurities
e e T T o B A L L
7 6 5 4 3 2 1 0 ppm
| i i
)| IOV L 0
= N]m ol far! o feo leo =]
osi® |2 N s o =3
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Ex 320 Et ruthenocene comp. 13C in C6D6

o~ o~ nNOmwAOOm ™
I ~ Tanbace @ S R NO»OmOML®O . r@®
o - i bt e o bmmlnhooaNoe woo
.3 - §RESRRE o ks ssnasacaasea "°5 BRUKER
2 | NIV
NAME A13MC116MK
EXPNO 1
PROCNO 1
Date_ 20140224
Time 14.49
INSTRUM spect
| PROBHD 5 mm PABBO BB-
. PULPROG zgpg30
5i_Ru Ph TD 65536
Et P&) SOLVENT C6D6
Pb NS 1200
Ph DS 2
Sj SWH 40760.871 Hz
FIDRES 0.621962 Hz
5.i=5ifE5Ll|".|'|E2 ' gg O.8039§(8)§ sec
5 DW 12.267 usec
DE ' 6.50 usec
TE 300.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
I NUC1 13¢
P1 9.80 usec
PL1 0.00 dB
PL1W 100.47545624 W
SFO1 125.7477319 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 . 1H
PCPD2 80.00 usec
. PL2 2.40 dB
PL12 19.02 dB
PL13 22.02 dB
PL2W 15.17711735 W
PL12W 0.33051354 W
PL13W 0.16564916 W
SFO2 500.0316016 MHz
ST 16384
| \ SF 125.7326021 MHz
| ; | WDW EM
I SSB 0
Xl , X X' XX LB 1.00 Hz
alal s J T i :
by : x - b vl it . “o  PC 1.40

.uun.4||-nnn|xlununulnnn-.-I--..--...Ixunnulxun....l»nnnx.Iu-u---.|--..-....I..nnxnlnnuuulnuu.-..|.y......:lx.,.u..,lu,.nuulnn

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm . "
X hexane, pentane and impurities
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Ex 320 Et ruthenocene comp. 207 Pb in Cé6D6

: | : NAME A13MC116MH
si, RU pp o :
Et . P Date_ 20140224
Pb Time 11.37
Ph INSTRUM spect
5 PROBHD 5 mm PABBO BB-
PULPROG Z
Si = SitBuMe, D 6525¢
SOLVENT C6D6
5 NS 1632
DS 2
SWH 208333.328 Hz
FIDRES 3.178914 Hz
| AQ 0.1573364 sec
. . RG 203
After heating, the signal at -24 ppm DW 2.400 usec
. . g DE 65.00 usec
disappeared with the decomposition TE 300.1 K
. D1 2.00000000 sec
of compound 5, as evidenced by the D11 0.03000000 sec
>|( 1H NMR spectrum. Therefore, the signal ™° i
at -24 ppm is assignable to compound 5. oer T SR ST
Pl 12.00 usec
PL1 0.00 dB
SFO1 104.5935796 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.40 dB
PL12 19.02 dB
PL13 22.02 dB
PL2W 15.17711735 W
PL12W 0.33051354 W
PL13W N 0.16564916 W
SFO2 500.0320005 MHz
'SI 65536
SF 104.6094793 MHz
WDW EM
SSB 0
) LB : 10.00 Hz
/ GB 0
PC 1.40

T ' | ' | ; | ' o I ' T == : T '
800 600 400 200 0 -200 -400 -600 -800  ppm
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Ex 320 Et ruthenocene comp. 29Si in C6D6

10.0403

S5i = SitBuMe,
5

T T T T I T T T T T T

’ | |
50 0 -50 -100 -150 -200 -250

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

A13MC116MG
1

1

20140224
X0...55
spect

5 mm PABBO BB-
zgig

65536

Cé6D6

348

4
39682.539
0.605507
0.8258036
203

12.600
6.50

299.8
5.00000000
0.03000000

CPDPRG2
NUC2
PCPD2
PL2 -
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB

37.76776123
99.3319610

CHANNEL f2 ====

waltzlé

1H

80.00

2.40

19.02
15.17711735
0.33051354
500.0320001
32768
99.3418950
EM

0

1.00

0

1.40

Hz
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NAME A13MC116DE
EXPNO il
PROCNO i
Date 20131209
Time 12.17
l INSTRUM spect
PROBHD 5 mm PABBO BB-
S F o 1w o i . Ru PULPROG zg30
PR B = o Si Ph D 65536
H i 5 A . — o 'Fr
R I o L I P SOLVENT C6D6
] [ i DS :
DS 2
g Ph SWH 10330.578
Si FIDRES 0.157632
- AQ 3.1719923
| | Li= SLEBUMEQ RG 90.5
6 DW 48.400
DE 6.50
| TE 299.0
| D1 1.00000000
TDO 1
== CHANNEL fl e —
NUC1 1H
Pl 12.00
PL1 2.60
: | PL1W 15.32226563
T =1 SFO1 500.1330885
3.15 3.10 ppm 2.20 2.10 SI 32768
SF 500.1300023
S WDW EM
® & SSB 0
S 8 LB 0.30
- © GB 0
A PC 1.00
|
|‘ill, X X
iy J
Al st L L L
X ether
..... R B e I B e ; |
7 5 5 4 3 2 1 0 ppm
I ! I
J I j \JL \ '
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Ex 285 ipro ruthenocene comp. 13C in C6D6

5
4
5
5

O > o [3a]
N N ™M O < — O | ] Sl (32} @ O N — o
O N @ M N O o n < ™ wn [ee] ~ — ®
e e & S 58 Q8 23
o) < ™M~ 0 OW;n ™ . . . . : M .
T T Ti\;\ﬁ; 7 5 : 8¢ © = BRUKER
Current Data Parameters-
NAME SATITMN285-CryC
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
| Date_ 20131211
; R Time 21.08
Si u Ph INSTRUM spect
IPF /")—l PROBHD 5 mm CPQNP 1H/
PULPROG zgpg30
Pb TD 65536
Fh SOLVENT Co6D6
Si NS 14565
. _ DS 2
Si = SitBuMe, SWH 29761.904 Hz
FIDRES 0.454131 Hz
=7 AQ " 1.1010548 sec
RG 126.99
DW 16.800 usec
DE 18.00 usec
TE 300.0 K
D1 2.00000000 sec
o D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 12.00 usec
PLW1 15.50000000 W
SFO1 100.6248425 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
: NUC2 ¢ 1H
I PCPD2 90.00 usec
| PLW2 5.19999981 W
PLW12 0.14444000 W
PLW13 0.11700000 w
| SFO02 400.1316005 MHz
, | | I F2 - Processing parameters
! | SF 6155308
| | SF 100. MHz
Ny X )b | :
1 l ! LA I ] ; SSB 0
LB 2.00 Hz
GB 0
N R ] I L ] i M R b R R A L S MR M) CEA SRl R L 2 1.40
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

X ether and impurities


masaichi
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Ex 285 207 Pb ipro ruthenocene comp. in C6D6

$9.8059

si_ Ru Ph
Pl o 1S
H’Ph'?_
Ph
Si
Si = SiiBuMe,
B

800

I ' 1
-400 -600

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PE

A13MC116JQ
1

1

20131211
14.04
spect

5 mm PABBO BB-
Z29pg

65536

CéD6

1020

2
208333.328
3.178914
0.1573364
203

2.400
65.00
300.3
2.00000000
0.03000000

CHANNEL f1 ====

207Pb

12.00

0.00
104.6092710

CHANNEL f2 ====

waltzle

1H

80.00

2.40

19.02

22.02
15.17711735
0.33051354
0.16564916
500.0320005
65536
104.6094793
EM

0

10.00

0

1.40

MHz

Hz


masaichi
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Ex 282 comp. 29Si in C6D6

10.6494

si, RU pp
iPr
'"“Ph)C_.'tD
Ph
| Si
i = SitBuMe,
8

BRUKER

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

A13MC1l16JK
i

1

20131209
12 .05
spect

5 mm PABBO BB-
zgig

65536

C6D6

420

4
39682.539
0.605507
0.8258036
203

12.600
6.50

300.0
5.00000000
0.03000000

37.76776123
99.3319610

CHANNEL f2 ====

waltzlé

1H

80.00

2.40

19.02
15.17711735
0.33051354
500.0320001
32768
99.3418950
EM

0

1.00

0

1.40

MHz

Hz


masaichi
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< 7

Cl ruthenocene comp. 1H in C6D6

MO MMONMW~ o ~ g
........ =) o @ .
%y - co T BR u KE R
NAME A13MC116CT
EXPNO 1
PROCNO 1
Date 20131029
BBRNAE S Time 18.23
e e oo _ INSTRUM spect
CEBBEE6 | PROBHD 5 mm PABBO BB-
: : Ru PULPROG zg30
\\\/ / // Si Ph TD 65536
. Cl }— SOLVENT C6D6
h"“'Ph : NS 8
. Ph DS 2
) SWH 10330.578 Hz
| Si FIDRES 0.157632 Hz
: ) AQ 3.1719923 sec
Si = SitBuMe, RG 161
7 DW 48.400 usec
DE 6.50 usec
TE 299.6 K
D1 1.00000000 sec
TDO 1
| ======== CHANNEL f1 ========
NUC1 1H
= Pl 12.00 usec
' PL1 2.60 dB
PL1W 15.32226563 W
SFO1 500.1330885 MHz
ST 32768
SF 500.1300023 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
| i PC 1.00
Illll| X X >S( .
o ] N T d . X ether, hexane, pentane
and impurities
. - I e e M e
7 6 5 4 3 2 1 0 ppm

6496 =

6.6496
6.0000

14.3795
18.4705



masaichi
スタンプ


Ex 247 Cl ruthenocene comp. 13C in C6LC
IS [INAWY Y/
.
si, "M pn
CI““Pu)C_.'{_"D |
Ph
Si
Si = SifBuMe,
7
|
X XXT XX !
| Y S : HRABEE
I I 1 l ' T I " I I | T
180 160 140 120 100 80 60 40 20 ppm

BRUKER

NAME A11ds003MNCC
EXPNO 2479
PROCNO 1
Date_ 20131030

Time 9.02
INSTRUM spect
PROBHD 5 mm CPQNP 1H/
PULPROG zgpg30

TD 65536
SOLVENT CeD6

NS 13584

DS 2

SWH | i 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 126.99

DwW 16.800 usec
DE 18.00 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢

Pl 12.00 usec
sI 32768

SF 100.6127364 MHz
WDW EM

SSB 0

LB 2.00 Hz
GB 0

PC 1.40

X ether, hexane, pentane
and impurities


masaichi
スタンプ


286
Cl ruthenocene comp. 207 Pb in C6D6

o
wn
o
(o
0
5 3 BRUKER
1 un
o
~
©
i |
o NAME A13MC116HK
si_ RU oo EXPNO 1
cl /‘)_ PROCNO 1
™ {::t:} Date_ 20131106
Pb Time 20.09
| Ph INSTRUM spect
5j PROBHD 5 mm PABBO BB-
PULPROG zgpg
i = o TD 65536
Si = SiBuMe; SOLVENT - C6D6
ri NS 1420
DS 2
SWH 208333.328 Hz
FIDRES 3.178914 Hz
AQ 0.1573364 sec
RG 203
DW 2.400 usec
DE 65.00 usec
TE 300.6 K
D1 ' 2.00000000 sec
| T T r 3 I . — 2 | — . = ] D14 0.03000000 sec
TDO 1
-155 -160 -165 ppm
======== CHANNEL f1l ========
\ NUC1 207Pb
i P1 12.00 usec
f PL1 0.00 dB
SFO1 104.5046617 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.40 dB
PL12 19.02 dB
PL13 22.02 dB
PL2W 15.17711735 W
PL12W 0.33051354 W
PL13W 0.16564916 W
SFO2 500.0320005 MHz
SI 65536
SF 104.6094793 MHz
WDW EM
SSB 0
LB 10.00 Hz
GB 0
PC 1.40

| | l ' T ' 1 ' | ' T ' | '
-200 -400 -600 -800 -1000 -1200 -1400 -1600 -1800 ppm


masaichi
スタンプ


256

Cl ruhtenocene comp.

10.6871

298i in C6D6

10.6871

L AL SRR L IR R A ) LI B

10.8 10.7

10.6 ppm
|

|
Ru

Si Ph
cl
“Pupfi".)
Ph
Si
Si = SiBuMe,
7

BRUKER

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB
LB

GB

BC

A13MC116HT
1

1

20131106
12.39
spect

5 mm PABBO BB-
zgig

65536

CeD6

868

4
39682.539
0.605507
0.8258036
203

12.600
6.50

300.1
5.00000000
0.03000000

37.76776123
99.3319610

CHANNEL f2 ====

waltzlé

1H

80.00

2.40

19.02
15.17711735
0.33051354
500.0320001
32768
99.3418950
EM

0

1.00

0

1.40

Hz


masaichi
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< O < O
O — O N
MmN N ~ 0
~r~- o [Q\Ia\}

Mo

3.2486
3.2347
—2.0261
1.1763
1.1222
1.1082
1.0945
0.9672
0.8224
——0.2866
——-0.2332

£
S
™~

. NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

Ph TD
; SOLVENT
Pb cib NS
Ph DS
i SWH
i ST ' FIDRES
5i = SitBuMe, AQ
RG
8 DW

O YW

RSNy

AR RARRRARARE RAARARRAL [rosrrees [ S R AR ML AR RREREZS

7.2 74 69 6.8 ppm

bee

N
/e
73,2204
7.5278
g
L2 I e B o)
O R
==

L B S LY IR L AL L IR DU L BRI [FE T or Ay o e F T ¥ T B

7 6 5 4 3 2 1

_1.5278

s

|

=
e

32204

15.0000

BRUKER

A13MC116BP
L

1

20130724
14.34
spect

5 mm PABBO BB-
zg30

65536

CéD6

8

2
10330.578 Hz
0.157632 Hz
3.1719923
161

48.400
6.50

300.2 K
1.00000000
1

2.60 dB
15.32226563 W
500.1330885

32768
500.1299784
EM
0
0.30 Hz

0

1.00

esilicone grease
X ether and impurities


masaichi
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Ex 198 Iplumbole Ru 13C

Y | | | R
RI
si, "M _pn
I""‘Pn;C_."I_".D X
Ph
si
Si = SitBuMe,
8
[
X
X
i I ' I [ i [ i [ [
160 140 80 60 20 ppm

BRUKER

Current Data Parameters

NAME Al1lds003MNCC
EXPNO 1989
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130724

Time 16.18
INSTRUM spect
PROBHD 5 mm CPQNP 1H/
PULPROG zgpg30

TD 65536
SOLVENT CeD6

NS 896

DS 2

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 126.99

DW 16.800 usec
DE 18.00 usec
TE 300.0 K

D1 2.00000000 sec
D11l 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 12.00 usec
PLW1 15.50000000 W
SFO1 100.6248425 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PLW2 5.19999981 W
PLW12 0.14444000 W
PLW13 0.11700000 W
SFO02 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127376 MHz
WDW EM

SSB 0

LB 2.00 Hz
GB 0

PC 1.40

e silicone grease

X ether and impurities


masaichi
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Ex 326 iodoruthenocene comp. 207Pb in C6D6

3.5533

I ™M
si, RY _pp
|
'"“"Pu;C_i'D !
Ph
si
Si = SifBuMe,
8
= =010 .0 " =5 T 0 0 o =T
1210 8 6 4 2 0 -2 -4 ppm

T

T T T T T T T

T T
800 600 400 200 0 -200 -400 -600 -800 ppm

BRUKER

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

BE

A13MCLl16NE
1

1

20140306
17 .35
spect

5 mm PABBO BB-
Z9p9g

65536

CéD6

2000

2
208333.328
3.178914
0.1573364
203

2.400
65.00
302.1
2.00000000
0.03000000

CHANNEL f1 ====

207Pb

12.00

0.00
104.5935796

CHANNEL f2 ====

waltzle

1H

80.00

2.40

19.02

22.02
15.17711735
0.33051354
0.16564916
500.0320005
65536
104.6094793
EM

0
10.00
0
1.40

Hz


masaichi
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Ex 326 iodoruthenocene comp. 29Si in C6D6

—12.2465

I““"Pl:;;C_iD -

Si = SifBuMe,
8

12.2465

T T T T

12.3

12.2

LB i R B (R N B

ppm

T

BRUKER

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD -
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2

A13MC116ND
1

1

20140306
12.00
spect

5 mm PABBO BB-
zgig

65536

CeD6

1068

4
39682.539
0.605507
0.8258036
203

12.600
6.50

299.8
5.00000000
0.03000000

37.76776123
99.3319610

CHANNEL f2
waltzlé

1H

80.00

2.40

19.02
15.17711735
0.33051354
500.0320001
32768
99.3418950
EM

0

1.00

0

1.40

Hz


masaichi
スタンプ


