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Spectral Data 

 

Figure S1. 1H NMR spectrum of 4 in CDCl3 at room temperature. 



Inorganics 2018, 6                                                                                                                                                                                                     S2/S57 
 

 
 

ab
un

da
nc

e
0

0.
1

0.
2

0.
3

0.
4

0.
5

X : parts per Million : Carbon13

200.0190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0

 1
36

.1
78

 1
34

.7
72

 1
30

.5
85

 1
27

.9
65

  7
7.

58
1

  7
7.

16
0

  7
6.

73
9

  2
1.

62
2

  2
0.

81
9

  1
9.

46
2

  1
9.

32
8

  1
3.

70
6

  1
1.

66
0

Filename         = 120324_kyushin_YN205_Carbo
Author           = delta
Experiment       = carbon.jxp
Sample_Id        = 120324_kyushin_YN205
Solvent          = CHLOROFORM-D
Creation_Time    = 24-MAR-2012 01:25:21
Revision_Time    =  6-SEP-2016 23:03:13
Current_Time     =  6-SEP-2016 23:03:46

Comment          = single pulse decoupled gat
Data_Format      = 1D COMPLEX
Dim_Size         = 26214
Dim_Title        = Carbon13
Dim_Units        = [ppm]
Dimensions       = X
Site             = JNM-ECS300
Spectrometer     = DELTA2_NMR

Field_Strength   = 7.0586013[T] (300[MHz])
X_Acq_Duration   = 1.38412032[s]
X_Domain         = 13C
X_Freq           = 75.56823426[MHz]
X_Offset         = 100[ppm]
X_Points         = 32768
X_Prescans       = 4
X_Resolution     = 0.72248054[Hz]
X_Sweep          = 23.67424242[kHz]
X_Sweep_Clipped  = 18.93939394[kHz]
Irr_Domain       = Proton
Irr_Freq         = 300.52965592[MHz]
Irr_Offset       = 5[ppm]
Clipped          = FALSE
Scans            = 110
Total_Scans      = 110

Relaxation_Delay = 2[s]
Recvr_Gain       = 60
Temp_Get         = 24.1[dC]
X_90_Width       = 9.85[us]
X_Acq_Time       = 1.38412032[s]
X_Angle          = 30[deg]
X_Atn            = 4.3[dB]
X_Pulse          = 3.28333333[us]
Irr_Atn_Dec      = 25.429[dB]
Irr_Atn_Noe      = 24.429[dB]
Irr_Noise        = WALTZ
Irr_Pwidth       = 0.153[ms]
Decoupling       = TRUE

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )
fft( 1, TRUE, TRUE )
machinephase
ppm

 

Figure S2. 13C NMR spectrum of 4 in CDCl3 at room temperature. 

 

Figure S3. 29Si NMR spectrum of 4 in CDCl3 at room temperature. 
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Figure S4. IR spectrum of 4 (NaCl). 

 

Figure S5. Mass spectrum of 4 (EI, 70 eV). 
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Figure S6. 1H NMR spectrum of 5 in CDCl3 at room temperature. 
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Figure S7. 13C NMR spectrum of 5 in CDCl3 at room temperature． 
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Figure S8. 29Si NMR spectrum of 5 in CDCl3 at room temperature. 

 

Figure S9. IR spectrum of 5 (NaCl). 
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Figure S10. Mass spectrum of 5 (EI, 70 eV) 
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Figure S11. 1H NMR spectrum of 6 in CDCl3 at room temperature. 
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Figure S12. 13C NMR spectrum of 6 in CDCl3 at room temperature. 
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Figure S13. 29Si NMR spectrum of 6 in CDCl3 at room temperature. 
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Figure S14. IR spectrum of 6 (NaCl). 

 

Figure S15. Mass spectrum of 6 (EI, 70 eV). 
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Figure S16. 1H NMR spectrum of 7 in CDCl3 at room temperature. 
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Figure S17. 13C NMR spectrum of 7 in CDCl3 at room temperature. 
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Figure S18. 29Si NMR spectrum of 7 in CDCl3 at room temperature. 

 

Figure S19. IR spectrum of 7 (NaCl). 
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Figure S20. Mass spectrum of 7 (EI, 70 eV). 
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Figure S21. 1H NMR spectrum of 8 in CDCl3 at room temperature. 
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Figure S22. 13C NMR spectrum of 8 in CDCl3 at room temperature. 
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Figure S23. 29Si NMR spectrum of 8 in CDCl3 at room temperature. 
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Figure S24. IR spectrum of 8 (NaCl). 

 

Figure S25. Mass spectrum of 8 (EI, 70 eV). 
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Figure S26. 1H NMR spectrum of 9 in CDCl3 at room temperature. 
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Figure S27. 13C NMR spectrum of 9 in CDCl3 at room temperature. 
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Figure S28. 29Si NMR spectrum of 9 in CDCl3 at room temperature. 

 

Figure S29. IR spectrum of 9 (NaCl). 
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Figure S30. Mass spectrum of 9 (EI, 70 eV) 
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Figure S31. 1H NMR spectrum of 10 in CDCl3 at room temperature. 
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Figure S32. 13C NMR spectrum of 10 in CDCl3 at room temperature. 
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Figure S33. 29Si NMR spectrum of 10 in CDCl3 at room temperature. 
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Figure S34. IR spectrum of 10 (NaCl). 

 
Figure S35. Mass spectrum of 10 (EI, 70 eV). 
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Figure S36. 1H NMR spectrum of 11 in CDCl3 at room temperature. 
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Figure S37. 13C NMR spectrum of 11 in CDCl3 at room temperature. 
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Figure S38. 29Si NMR spectrum of 11 in CDCl3 at room temperature. 

 
Figure S39. IR spectrum of 11 (NaCl). 
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Figure S40. Mass spectrum of 11 (EI, 70 eV). 
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Figure S41. 1H NMR spectrum of 12 in CDCl3 at room temperature. 

 
 



Inorganics 2018, 6                                                                                                                                                                                                     S22/S57 
 

S22 
 

ab
un

da
nc

e
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

1.
1

1.
2

1.
3

1.
4

1.
5

1.
6

1.
7

1.
8

1.
9

X : parts per Million : Carbon13

170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0

11
6.

85
7

11
3.

00
8

77
.3

71
77

.1
60

76
.9

49

31
.7

56

22
.8

23

14
.2

92

0.
11

2
-2

.2
24

-5
.7

57
-6

.7
25

Filename          = 131224_kyushin_mi055_1507
Author            = delta
Experiment        = carbon.jxp
Sample_Id         = 131224_kyushin_mi055_1507
Solvent           = CHLOROFORM-D
Actual_Start_Time = 24-DEC-2013 15:44:54
Revision_Time     = 18-FEB-2014 17:16:23

Comment           = single pulse decoupled ga
Data_Format       = 1D COMPLEX
Dim_Size          = 26214
X_Domain          = Carbon
Dim_Title         = Carbon13
Dim_Units         = [ppm]
Dimensions        = X
Site              = JNM-ECA600
Spectrometer      = DELTA2_NMR

Field_Strength    = 14.09636928[T] (600[MHz])
X_Acq_Duration    = 0.69206016[s]
X_Domain          = 13C
X_Freq            = 150.91343039[MHz]
X_Offset          = 100[ppm]
X_Points          = 32768
X_Prescans        = 4
X_Resolution      = 1.44496109[Hz]
X_Sweep           = 47.34848485[kHz]
X_Sweep_Clipped   = 37.87878788[kHz]
Irr_Domain        = Proton
Irr_Freq          = 600.1723046[MHz]
Irr_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 265
Total_Scans       = 265

Relaxation_Delay  = 2[s]
Recvr_Gain        = 58
Temp_Get          = 20.2[dC]
X_90_Width        = 10.6[us]
X_Acq_Time        = 0.69206016[s]
X_Angle           = 30[deg]
X_Atn             = 12.4[dB]
X_Pulse           = 3.53333333[us]
Irr_Atn_Dec       = 16.85[dB]
Irr_Atn_Noe       = 16.85[dB]
Irr_Noise         = WALTZ
Irr_Pwidth        = 76[us]
Decoupling        = TRUE
Initial_Wait      = 1[s]
Noe               = TRUE
Noe_Time          = 2[s]
Repetition_Time   = 2.69206016[s]

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )
fft( 1, TRUE, TRUE )
machinephase
ppm

 
Figure S42. 13C NMR spectrum of 12 in CDCl3 at room temperature. 
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Figure S43. 29Si NMR spectrum of 12 in CDCl3 at room temperature. 
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Figure S44. IR spectrum of 12 (NaCl). 

 
Figure S45. Mass spectrum of 12 (EI, 70 eV). 
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Figure S46. 1H NMR spectrum of 13 in CDCl3 at room temperature. 

 
Figure S47. 13C NMR spectrum of 13 in CDCl3 at room temperature. 
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Figure S48. 29Si NMR spectrum of 13 in CDCl3 at room temperature. 

 

Figure S49. 1H NMR spectrum of 14 in CDCl3 at room temperature. 
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Figure S50. 13C NMR spectrum of 14 in CDCl3 at room temperature. 

 

Figure S51. 29Si NMR spectrum of 14 in CDCl3 at room temperature. 
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Figure S52. IR spectrum of 14 (NaCl). 

 

Figure S53. Mass spectrum of 14 (EI, 70 eV). 
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Figure S54. 1H NMR spectrum of 15 in CDCl3 at room temperature. 

 

Figure S55. 13C NMR spectrum of 15 in CDCl3 at room temperature. 
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Figure S56. 29Si NMR spectrum of 15 in CDCl3 at room temperature. 

 

Figure S57. IR spectrum of 15 (NaCl). 
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Figure S58. Mass spectrum of 15 (EI, 70 eV). 

 

Figure S59. 1H NMR spectrum of 16 in CDCl3 at room temperature. 
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Figure S60. 13C NMR spectrum of 16 in CDCl3 at room temperature. 

 

Figure S61. 29Si NMR spectrum of 16 in CDCl3 at room temperature. 
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Figure S62. IR spectrum of 16 (NaCl). 

 

Figure S63. Mass spectrum of 16 (EI, 70 eV). 
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Figure S64. 1H NMR spectrum of 17 in CDCl3 at room temperature. 

 

Figure S65. 13C NMR spectrum of 17 in CDCl3 at room temperature. 
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Figure S66. 29Si NMR spectrum of 17 in CDCl3 at room temperature. 

 

Figure S67. IR spectrum of 17 (NaCl). 
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Figure S68. Mass spectrum of 17 (EI, 70 eV). 
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Figure S69. 1H NMR spectrum of 18 in CDCl3 at room temperature. 
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Figure S70. 13C NMR spectrum of 18 in CDCl3 at room temperature. 
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Figure S71. 29Si NMR spectrum of 18 in CDCl3 at room temperature. 
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Figure S72. IR spetrum of 18 (NaCl). 

 
Figure S73. Mass spectum of 18 (EI, 70 eV). 
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Figure S74. 1H NMR spectrum of 19 in CDCl3 at room temperature. 
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Figure S75. 13C NMR spectrum of 19 in CDCl3 at room temperature. 
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Figure S76. 29Si NMR spectrum of 19 in CDCl3 at room temperature. 

 
Figure S77. IR spectrum of 19 (NaCl). 
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Figure S78. Mass spectrum of 19 (EI, 70 eV). 
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Figure S79. 1H NMR spectrum of 20 in CDCl3 at room temperature. 
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Figure S80. 13C NMR spectrum of 20 in CDCl3 at room temperature. 
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Figure S81. 29Si NMR spectrum of 20 in CDCl3 at room temperature. 
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Figure S82. IR spectrum of 20 (NaCl). 

 

Figure S83. Mass spectrum of 20 (EI, 70 eV). 
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Figure S84. 1H NMR spectrum of 21 in CDCl3 at room temperature. 
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Figure S85. 13C NMR spectrum of 21 in CDCl3 at room temperature. 
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Figure S86. 29Si NMR spectrum of 21 in CDCl3 at room temperature. 

 
 

Figure S87. IR spectrum of 21 (NaCl).
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Figure S88. Mass spectrum of 21 (EI, 70 eV). 

 

Figure S89. 1H NMR spectrum of 22 in CDCl3 at room temperature. 
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Figure S90. 13C NMR spectrum of 22 in CDCl3 at room temperature. 

 

Figure S91. 29Si NMR spectrum of 22 in CDCl3 at room temperature. 
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Figure S92. IR spectrum of 22 (NaCl). 

 

Figure S93. Mass spectrum of 22 (EI, 70 eV). 
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Figure S94. 1H NMR spectrum of 23 in CDCl3 at room temperature.  

 

Figure S95. 13C NMR spectrum of 23 in CDCl3 at 55 °C. 
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Figure S96. 29Si NMR spectrum of 23 in CDCl3 at 55 °C. 

 

Figure S97. IR spectrum of 23 (NaCl). 
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Figure S98. Mass spectrum of 23 (EI, 70 eV). 

 

Figure S99. 1H NMR spectrum of 24 in CDCl3 at room temperature. 
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Figure S100. 13C NMR spectrum of 24 in CDCl3 at 55 °C. 

 
Figure S101. 29Si NMR spectrum of 24 in CDCl3 at 55 °C. 
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Figure S102. IR spectrum of 24 (NaCl). 

 

Figure S103. Mass spectrum of 24 (EI, 70 eV). 
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Figure S104. 1H NMR spectrum of 25 in CDCl3 at room temperature. 

 
Figure S105. 13C NMR spectrum of 25 in CDCl3 at 55 °C. 
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Figure S106. 29Si NMR spectrum of 25 in CDCl3 at 55 °C. 

 
Figure S107. IR spectrum of 25 (NaCl). 
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Figure S108. Mass spectrum of 25 (EI, 70 eV). 

 
Figure S109. 1H NMR spectrum of 27 in CDCl3 at room temperature. 
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Figure S110. 13C NMR spectrum of 27 in CDCl3 at room temperature. 

 
Figure S111. 29Si NMR spectrum of 27 in CDCl3 at room temperature. 
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Figure S112. IR spectrum of 27 (NaCl). 

 
Figure S113. Mass spectrum of 27 (EI, 70 eV). 

 
 

 
 

 


