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Table S1. Control homopolymerization reactions. 
Entry Condition[a] Monomer[b] Time 

(h) 
T 
(C) 

Conv. 
(%) 

Mncalc 
(kg/mol)[c]  

Mnexp 
(kg/mol)[d]  

Ð[d] 

1 red styrene 24 80 26 N/D[e] N/D[e] N/D[e] 
2 ox styrene 0.1 RT 98 N/D[e] N/D[e] N/D[e] 
3 red p-CS 24 80 87 N/D[e] N/D[e] N/D[e] 
4 ox p-CS 24 RT >99 N/D[e] N/D[e] N/D[e] 
5 red MMA 24 80 NR - - - 
6 ox MMA 24 RT NR - - - 
7 red n-BuMA 24 80 NR - - - 
8 ox n-BuMA 24 RT NR - - - 
9 red acrylonitrile 24 80 NR - - - 
10 ox acrylonitrile 24 RT NR - - - 
11 oxi styrene 24 RT NR - - - 
12 oxi p-CS 24 RT NR - - - 
13 oxi MMA 24 RT NR - - - 
14 oxi n-BuMA 24 RT NR - - - 
15 red MMA 22 RT NR - - - 
16 red acrylonitrile 24 RT NR - - - 
Conditions: monomer (1.05 mmol), 1, 3, 5-trimethoxybenzene (TMB) as an internal standard (0.1167 mmol), 
FcBArF as the oxidant (0.0111 mmol), and C6D6 and o-difluorobenzene as the solvent (a total volume of 0.5 mL); 
[a] “red” and “ox” refer to the reduced and in situ generated oxidized compound (fcP,B)NiBr (0.0111 mmol) in 
the absence of ethyl 2-bromoisobutyrate, “oxi” refers to experiments with FcBArF and ethyl 2-bromoisobutyrate 
(0.0111 mmol) but no (fcP,B)NiBr. [b] p-CS = p-chlorostyrene, MMA = methyl methacrylate, n-BuMA = n-butyl 
methacrylate. [c] Determined by 1H NMR spectroscopy. [d] Determined by SEC. [e] Not determined, polymer 
could not be isolated suggesting formation of oligomers.  
 
 
Table S2. Failed copolymerization attempts using (fcP,B)NiBr and its oxidized counterpart.  
Entry Monomer 

1[a] 
Monomer 
2 

Monomer 
3 

Catalyst[b] Time (h) Conv. (%) 

1 styrene n-BuMA / ox-red 0.2-42 99-62 

2 n-BuMA styrene / red-ox 22-2.5 86-99 

3 p-CS MMA / red-ox 46-22 96-0 

4 n-BuMA MMA / red-ox 22-28 86-75 

5 styrene p-CS styrene ox-red-ox 0.2-46-24 99-18-92 
Conditions: monomer (1.05 mmol), ethyl 2-bromoisobutyrate (0.0111 mmol), (fcP,B)NiBr (0.0111 mmol), (1, 3, 
5-trimethoxybenzene (TMB) as an internal standard (0.1167 mmol), FcBArF as oxidant (0.0111 mmol), CoCp2 as 
reductant (0.0111 mmol), and C6D6 and difluorobenzene as solvent. Reaction temperatures were based on 
homopolymer studies, unless otherwise mentioned. [a] n-BuMA = n-butyl methacrylate, MMA = methyl 
methacrylate, p-CS = p-chlorostyrene [b] “red” and “ox” refer to the reduced and in situ generated oxidized 
compound.  
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Conversion plots 

 
Figure S1. Conversion dependence of Mn and Mw/Mn for p-CS, MMA, and n-BuMA 
polymerization with (fcP,B)NiBr or [(fcP,B)NiBr][BArF]. The black lines use the y axis at left 
and red line with right, as the arrows indicate; the dotted line is for the theoretical Mn. 
 

 
Figure S2. Plot of conversion (%) vs time for the polymerization of styrene and p-CS by one-
pot with (fcP,B)NiBr using in situ oxidation and reduction with FcBArF and CoCp2, 
respectively. 
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DOSY  

 
Figure S3. DOSY (500 MHz, 25C, CDCl3) of PCS-PS copolymer (Table 2, entry 2). 

 
Figure S4. DOSY (500 MHz, 25C, CDCl3) of PS-PCS copolymer (Table 2, entry 4). 



5 
 

 
Figure S5. DOSY (500 MHz, 25C, CDCl3) of PCS-PS-PCS copolymer (Table 2, entry 5). 

 
Figure S6. DOSY (500 MHz, 25C, CDCl3) of PS-PCS-PS copolymer (Table S2, entry 5).
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Figure S7. DOSY (500 MHz, 25C, CDCl3) of a mixture of PCS and PS homopolymers. 
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Stejskal-Tanner plots 
Stejskal-Tanner plots are derived from diffusion ordered spectroscopy (DOSY) NMR 
experiments.1 These plots show the decay of signal intensity versus the gradient applied over 
the course of the experiment. The rate of signal decay is unique to each molecule in the sample, 
and as such Stejskal-Tanner plots offer a convenient method to test whether a polymer sample 
is a mixture of homopolymers or a true copolymer. In a copolymer, the signal from both 
polymerized monomers will have equivalent intensity decay across all gradients whereas a 
mixture of homopolymers will show different intensity decays. 

 
Figure S8. Stejskal-Tanner plot of the diffusion activity of the PS and PCS blocks in PS-PCS 
copolymer compared to the PS and PCS homopolymers (Table 2, entries 1-3). 
 

  
Figure S9. Stejskal-Tanner plot of the diffusion activity of the PCS and PS blocks in a PCS-
PS copolymer compared to PCS and PS homopolymers (left) and of the diffusion activity of 
the PCS and PS blocks in PCS-PS-PCS compared to those blocks in PCS-PS (right). 
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NMR spectra  

  
Figure S10. 1H NMR (500 MHz, 25 C, C6D6) spectrum of (fcP,B)NiBr(C7H8). δ (ppm): 19.50 
(s,br, 4H, o-ArH), 14.62 (s, br, 6H, m,p-ArH), 12.02 (s, br, 1H, pyrazole-H), 4.55(s, br, 6H, 
Cp-H), 4.53(s, 3H, pyrazole-CH3), 3.34 (s, br, 2H, Cp-H), 0.98 (s, br, 1H, pyrazole-H), -5.61 
(s, br, 3H, pyrazole-CH3), -10.26 (s, br, 1H, pyrazole-H). Peaks at 7.13 ppm, 7.02 ppm, and 
2.11 ppm are attributed to residual toluene. 
 
Note: The 1H NMR spectrum of (fcP,B)NiBr(C7H8) corresponds to the previously reported 1H 
NMR spectrum of (fcP,B)NiCl(C7H8).2    
 



9 
 

 
Figure S11. 13C NMR spectrum (126 MHz, 25 C, C6D6) of (fcP,B)NiBr: δ (ppm) 125.70 (s, 
aromatic) 122.59 (s, br, aromatic), 99.75(s, br, CH), 79.44 (s, Cp-C), 70.89 (s, br, Cp-C), 67.38 
(s, Cp-C), 24.32 (s, br, CCH3). Peaks at 137.86 ppm, 129.33 ppm, 125.70, and 21.46 ppm are 
attributed to residual toluene. 
 

 
Figure S12. 31P NMR spectrum (121 MHz, 25 C, C6D6) spectrum of (fcP,B)NiBr: δ (ppm) 
10.26 (s). 
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Figure S13. 1H NMR (300 MHz, 25 C, C6D6) spectrum of in situ redox switching of 
(fcP,B)NiBr. We have (fcP,B)NiBr (bottom), [(fcP,B)NiBr][BArF] after adding oxidant FcBArF 
(middle), and regenerated (fcP,B)NiBr after adding reductant CoCp2 (top). 
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Figure S14. 1H NMR (600 MHz, 25C, 1:1 DFB:C6D6) solution state magnetic susceptibility 
study of chemical redox switching of (fcP,B)NiBr. Referenced using 5% (w/v) TMB solution in 
1:1 DFB:C6D6 (5 mg of compound in 0.5 mL of total solvent). δ (ppm): 3.36 (s, 3H, OCH3, 
TMB inside sealed capillary) 3.25-3.04 (s, 3H, OCH3, TMB in solution with (fcP,B)NiBr). 
 
The chemical shifts in Figure S14 where used to calculate the molar magnetic susceptibility by 
employing the following equation: 

߯ெ ൌ
3∆݂
ܿܨߨ4

 

Where ∆݂ is the chemical shift change in Hz, F is the spectrometer radiofrequency in Hz, and 
c is the concentration in mol/mL. The magnetic susceptibility values can then be used to 
calculate the effective magnetic moment of the system using: 

௘௙௙ߤ ൌ 	ඥ8߯ெܶ 
Where T is the temperature in K. The calculated magnetic moments are then compared to 
theoretical  ߤ values calculated from n number of unpaired electrons using: 

௘௙௙ߤ ൌ 	ඥ݊ሺ݊ ൅ 2ሻ 
 
 
Table S3.Results of the Evans method with (fcP,B)NiBr compounds. 

Entry Compound Calculated μeff Number of unpaired electrons 
1 (fcP,B)NiBr 2.70 2 
2 [(fcP,B)NiBr]+

 (0 hr) 3.55 3 
3 [(fcP,B)NiBr]+

 (2 hr) 2.43 2 
4 (fcP,B)NiBr 2.32 2 
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Figure S15. 1H NMR (500 MHz, 25C, C6D6) spectrum of 100 equivalents of styrene 
polymerization by [(fcP,B)NiBr][BArF] (Table 1, entry 2). δ (ppm): 7.02 (m, 5H, ArH, PS), 
6.46-6.85 (m, 4H, 1,2-difluorobenzene), 6.04 (s, 3H, TMB), 3.41 (s, 9H, OCH3, TMB), 2.45 
(br t, 1H, CHCH2, PS), 1.88 (br d, 2H, CHCH2, PS). 
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Figure S16. 1H NMR (500 MHz, 25C, C6D6) spectrum of 100 equivalents of p-chlorostyrene 
polymerization by (fcP,B)NiBr (Table 1, entry 4). δ (ppm): 7.02 (m, 2H, ArH, PCS), 6.58-6.89 
(m, 4H, 1,2-difluorobenzene), 6.42 (m, 2H, ArH, PCS), 6.07 (s, 3H, TMB), 5.50 (d, 1H, 
CHCH2, p-CS), 5.05 (d, 1H, CHCH2, p-CS), 3.44 (s, 9H, OCH3, TMB), 1.75 (br t, 1H, CHCH2, 
PCS), 1.38 (br d, 2H, CHCH2, PCS).   
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Figure S17. 1H NMR (500 MHz, 25C, C6D6) spectrum of 100 equivalents of methyl 
methacrylate polymerization by [(fcP,B)NiBr][BArF] (Table 1, entry 6). δ (ppm): 6.53-6.89 (m, 
4H, 1,2-difluorobenzene), 6.05 (s, 3H, TMB), 5.98 (s, 1H, CH2CCH3, MMA), 5.29 (s, 1H, 
CH2CCH3, MMA), 3.47 (s, 9H, OCH3, TMB), 3.44 (s, 3H, OCH3, MMA), 3.42 (br s, 3H, 
OCH3, PMMA), 1.91 (br s, 3H, CCH3, PMMA), 1.77 (s, 3H, CH2CCH3, MMA), 1.04 (br s, 
2H, CCH2, PMMA). 
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Figure S18. 1H NMR (500 MHz, 25C, C6D6) spectrum of 100 equivalents of n-BuMA 
polymerization by (fcP,B)NiBr (Table 1, entry 7). δ (ppm): 6.66-6.97 (m, 4H, 1,2-
difluorobenzene), 6.03 (s, 3H, TMB), 5.29 (s, 1H, CH2CCH3, n-BuMA), 3.90 (br t, 2H, 
OCH2CH2CH2CH3, Pn-BuMA), 3.47 (s, 9H, OCH3, TMB), 1.96 (m, 2H, OCH2CH2CH2CH3, 
Pn-BuMA), 1.46 (m, 2H, OCH2CH2CH2CH3, Pn-BuMA), 1.24 (br s, 3H, CCH3, Pn-BuMA), 
1.12 (br s, 2H, CCH2, Pn-BuMA), 0.78 (br t, 3H, CH2CH3, Pn-BuMA).      
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Figure S19. 1H NMR (500 MHz, 25C, C6D6) spectrum of 100 equivalents of n-BuMA 
polymerization by [(fcP,B)NiBr][BArF] (Table 1, entry 8). δ (ppm): 6.54-6.99 (m, 4H, 1,2-
difluorobenzene), 6.04 (s, 3H, TMB), 6.01 (s, 1H, CH2CCH3, n-BuMA), 5.31 (s, 1H, 
CH2CCH3, n-BuMA), 3.96 (t, 2H, OCH2CH2, n-BuMA), 3.93 (br t, 2H, OCH2CH2, Pn-BuMA), 
3.48 (s, 9H, OCH3, TMB), 1.98 (m, 2H, OCH2CH2CH2CH3, Pn-BuMA), 1.80 (s, 3H, CCH3, 
n-BuMA), 1.44 (m, 2H, OCH2CH2CH2CH3, Pn-BuMA), 1.22 (m, 2H, OCH2CH2CH2CH3, n-
BuMA), 1.13 (br s, 2H, CCH2, Pn-BuMA), 0.77 (br t, 3H, CH2CH3, n-BuMA and Pn-BuMA).      
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Figure S20. 1H NMR (500 MHz, 25C, C6D6) spectrum of 100 equivalents of acrylonitrile 
polymerization by (fcP,B)NiBr (Table 1, entry 9). δ (ppm): 6.54-7.05 (m, 4H, 1,2-
difluorobenzene), 6.05 (s, 3H, TMB), 5.66 (dd, 1H, CH2CHC, acrylonitrile), 5.45 (dd, 1H, 
CH2CHC, acrylonitrile), 5.10 (dd, 1H, CH2CHC, acrylonitrile), 3.49 (s, 9H, OCH3, TMB).  
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Figure S21. 1H NMR (500 MHz, 25C, C6D6) spectra of 95 equivalents of MMA 
polymerization by (fcP,B)NiBr (Table S1, entry 15) at ambient temperature at (from top to 
bottom): 0, 1, 3, 5, 22 h.  
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Figure S22. 1H NMR (500 MHz, 25C, C6D6) spectrum of 100 equivalents of acrylonitrile 
polymerization by (fcP,B)NiBr (Table S1, entry 16) after (from top to bottom): 24 h at ambient 
temperature, an additional 4 h at 60 ºC, and another 50 h at 80 ºC. 
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Figure S23. 1H NMR (300 MHz, 25C) spectra of PS polymerization reaction in C6D6 (top) 
and the isolated polymer of PS in CDCl3 (bottom, Table 2, entry 1). δ (ppm): 7.19 (m, 5H, ArH, 
PS), 2.52 (br t, 1H, CHCH2, PS), 1.79 (br d, 2H, CHCH2, PS).  
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Figure S24. 1H NMR (500 MHz, 25C) spectra of PS-PCS copolymerization reaction after 
adding p-CS sequentially in C6D6 (top) and the isolated copolymer of PS-PCS in C6D6 (bottom, 
Table 2, entry 2). δ (ppm): 7.10 (m, 2H, ArH, PS and PCS), 6.33 (m, 2H, ArH, PCS), 1.75 (br 
t, 1H, CHCH2, PS and PCS), 1.32 (br d, 2H, CHCH2, PS and PCS).   
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Figure S25. 1H NMR (300 MHz, 25C) spectra of p-CS polymerization reaction in C6D6 (top) 
and the isolated polymer of PCS in CDCl3 (bottom, Table 2, entry 3). δ (ppm): 7.22 (m, 2H, 
ArH, PCS), 6.46 (m, 2H, ArH, PCS), 1.85 (br t, 1H, CHCH2, PCS), 1.43 (br d, 2H, CHCH2, 
PCS).   
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Figure S26. 1H NMR (300 MHz, 25C) spectra of PCS-PS copolymerization reaction in C6D6 

(top) after adding styrene sequentially and the isolated polymer of PCS-PS in CDCl3 (bottom, 
Table 2, entry 4). δ (ppm): 7.06 (m, 2H, ArH, PS and PCS), 6.33 (m, 2H, ArH, PCS), 1.57 (br 
t, 1H, CHCH2, PS and PCS), 1.33 (br d, 2H, CHCH2, PS and PCS).   
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Figure S27. 1H NMR (300 MHz, 25C) spectra of PCS-PS-PCS copolymerization reaction 
after adding p-CS again in C6D6 (top) and the isolated polymer of PCS-PS-PCS in CDCl3 
(bottom, Table 2, entry 5). δ (ppm): 7.05 (m, 2H, ArH, PS and PCS), 6.33 (m, 2H, ArH, PCS), 
1.57 (br t, 1H, CHCH2, PS and PCS), 1.33 (br d, 2H, CHCH2, PS and PCS). 
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Figure S28. 1H NMR (600 MHz, 25C, C6D6) spectra of 100 equivalents of styrene 
polymerization by (fcP,B)NiBr (top) and [(fcP,B)NiBr][BArF] (bottom) in the absence of a 
radical initiator (Table S1, entries 1 & 2). δ (ppm): 7.02 (m, 5H, ArH, PS), 6.46-6.85 (m, 4H, 
1,2-difluorobenzene), 6.04 (s, 3H, TMB), 3.41 (s, 9H, OCH3, TMB), 2.45 (br t, 1H, CHCH2, 
PS), 1.88 (br d, 2H, CHCH2, PS).     
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Figure S29. 1H NMR (600 MHz, 25C, C6D6) spectra of 100 equivalents of p-chlorostyrene 
polymerization by (fcP,B)NiBr (top) and [(fcP,B)NiBr][BArF] (bottom) in the absence of a 
radical initiator (Table S1, entries 3 &  4). δ (ppm): 7.02 (m, 2H, ArH, PCS), 6.58-6.89 (m, 4H, 
1,2-difluorobenzene), 6.42 (m, 2H, ArH, PCS), 6.07 (s, 3H, TMB), 5.50 (br dd, 1H, CHCH2, 
p-CS), 5.05 (br dd, 1H, CHCH2, p-CS), 3.44 (s, 9H, OCH3, TMB), 1.75 (br t, 1H, CHCH2, 
PCS), 1.38 (br d, 2H, CHCH2, PCS).  
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SEC data   

 
Figure S30. SEC trace for polymerization of 100 equivalents of styrene using 
[(fcP,B)NiBr][BArF] at 25 C (Table 1, entry 2). 

 
Figure S31. SEC trace for polymerization of 100 equivalents of p-CS using (fcP,B)NiBr at 80 
C (Table 1, entry 3). 
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Figure S32. SEC trace for polymerization of 100 equivalents of MMA using 
[(fcP,B)NiBr][BArF] at 25 C (Table 1, entry 6). 

 
Figure S33. SEC trace for polymerization of 100 equivalents of n-BuMA using (fcP,B)NiBr at 
80 C (Table 1, entry 7). 
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Figure S34. SEC trace for polymerization of 100 equivalents of n-BuMA using 
[(fcP,B)NiBr][BArF] at 25 C (Table 1, entry 8). 

 
Figure S35. SEC trace of PS homopolymer using [(fcP,B)NiBr][BArF] at 25 C (Table 2, entry 
1). 
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Figure S36. SEC trace of PS-PCS di-block copolymer using (fcP,B)NiBr and 
[(fcP,B)NiBr][BArF] (Table 2, entry 2).   
 

 
Figure S37. SEC trace of the PS-PCS diblock copolymer and PS homopolymer (Table 2, 
entries 1 and 2). 
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Figure S38. SEC trace of PCS homopolymer using (fcP,B)NiBr at 25C (Table 2, entry 3).   

 
Figure S39. SEC trace of PCS-PS di-block copolymer using (fcP,B)NiBr and 
[(fcP,B)NiBr][BArF] (Table 2, entry 4).   
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Figure S40. SEC trace of PCS-PS-PCS tri-block copolymer using (fcP,B)NiBr and 
[(fcP,B)NiBr][BArF] (Table 2, entry 5).    
 

 
Figure S41. SEC trace of PS-PCS-PS tri-block copolymer using (fcP,B)NiBr and 
[(fcP,B)NiBr][BArF] (Table S2, entry 5).    
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Figure S42. SEC trace of PS-PCS polymer obtain using a one pot synthesis by (fcP,B)NiBr and 
[(fcP,B)NiBr][BArF]. 
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EPR experiments 
The samples were prepared in 2-MeTHF (1 mM) and were frozen in 3 mm outer diameter 
quartz tubes inside a nitrogen-filled glovebox. The tubes were then sealed with a plastic cap 
and electrical tape and taken to the spectrometer. The samples were submerged in a liquid 
nitrogen-filled finger Dewar and X-band continues wave EPR spectra were obtained using 
Bruker EMX spectrometer. Given that the reduced compound has a spin = 1 because of the 
tetrahedral Ni(II) compound, no signal could be observed at 77 K. Furthermore, the oxidized 
compound also did not show any signals.  
 

 
 
Figure S43. EPR spectra of the oxidized and reduced Ni compounds at 77 K. 
 
 
Molar absorptivity study 
 

 
Figure S44. Plot of log (molar absoroptivity) vs. wavelength of (fcP,B)NiBr (abbreviated to 
[Ni]) and [(fcP,B)NiBr][BArF] (abbreviated to [Ni][BArF]). Both spectra were collected in 1,2-
difluorobenzene at 0.29 mM concentration. 
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ICP-MS study 
 
The concentrations of iron and nickel in [(fcP,B)NiBr][BArF] were measured by an Agilent 
QQQ ICP-MS (Agilent Technologies) instrument. The compound was stirred overnight in 1 
mL of concentrated nitric acid before dilution to form a 2% nitric acid solution in water. Two 
successive 25-fold dilutions of this solution with 2% nitric acid were then performed. Scandium 
was used as an internal standard (IS) during measurement. Isotopes 56Fe, 60Ni, and 45Sc (IS) 
were measured for all samples. A set of calibration standards (0, 1, 10, 50, 100, 200, 500 ng/mL 
of Fe and Ni) was used for quantification. H2 was used as a reactor gas for 56Fe and He as a 
collision gas for 60Ni and 45Sc measurements.  
 

 
Figure S45. Plot of the calibration curves for the Ni and Fe atoms using 0, 1, 10, 50, 100, 200, 
and 500 ng/mL standard solutions. 
 
Table S4. Concentrations of Fe and Ni obtained from the ICP-MS calibration curve. 

[Fe] (ng/mL) [Ni] (ng/mL) [Fe] (μM) [Ni] (μM) [Fe]/[Ni] 
278.645 285.092 ng/mL 5.000 4.857 1.027 

  
Fe concentrations were obtained from H2 MSMS and Ni concentrations from He MSMS. 
 
 
 
 
 
 
 
 



36 
 

Computational studies 
 
Theoretical calculations were performed using the Gaussian16 computational package3 using 
B3LYP4-6 as the functional, def2-TZVP as the basis set for all non-metals and def2-TZVPP7-8 
for Ni and Fe for all calculations. Accuracy of this level of theory was evaluated by using the 
solid-state structure obtained from Xray crystallography as a standard and were deemed 
appropriate based on bond angles and distances of the optimized geometry. Frequency 
calculations were performed to confirm that the optimized geometry is at a minimum. Time 
dependent density functional theory calculations were performed on the structure optimized 
for the reduced compound with 25 allowed transitions in o-difluorobenzene (ε = 14.3) using 
the solvation model based on density.9 The multiplicity of the systems was determined from 
the Evans method (Table S3). 
 

 
Figure S46. Experimental and simulated spectra of (fcP,B)NiBr. 
 

 
Figure S47. Experimental and simulated spectra of [(fcP,B)NiBr]+. 
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Coordinates of (fcP,B)NiBr 
Br    1.738541000000     -3.436676000000      0.077183000000 
Fe   -1.423854000000      2.570190000000     -0.375282000000 
Ni    0.249076000000     -1.575785000000     -0.022238000000 
P     1.448540000000      0.524365000000      0.055836000000 
N    -2.310721000000     -1.060434000000     -1.476188000000 
N    -0.974454000000     -1.316074000000     -1.592068000000 
N    -1.194302000000     -1.565726000000      1.378330000000 
N    -2.506627000000     -1.317941000000      1.081673000000 
C     3.004290000000      0.521584000000     -0.925432000000 
C     0.544417000000      1.944010000000     -0.597121000000 
C    -0.123220000000      1.973111000000     -1.867658000000 
H    -0.281289000000      1.127703000000     -2.515978000000 
C     0.511454000000      3.277297000000     -0.068773000000 
H     0.922134000000      3.588087000000      0.877597000000 
C    -2.903684000000     -1.247364000000     -2.673823000000 
C     3.236971000000      1.613318000000      1.974796000000 
H     3.957677000000      1.696371000000      1.173005000000 
C    -2.864945000000      1.075605000000      0.062962000000 
C    -0.729435000000     -1.663964000000     -2.865768000000 
C     1.409193000000      1.412030000000      4.058790000000 
H     0.693959000000      1.327376000000      4.867475000000 
C     1.972910000000      1.070642000000      1.729165000000 
C    -0.161134000000      4.106100000000     -1.003131000000 
H    -0.370632000000      5.156504000000     -0.876556000000 
C    -3.401285000000      2.104332000000     -0.775259000000 
H    -3.796246000000      1.959603000000     -1.769520000000 
C    -1.923826000000     -1.624035000000     -3.583002000000 
H    -2.064110000000     -1.855590000000     -4.625621000000 
C    -1.151152000000     -2.134501000000      2.596227000000 
C    -2.437698000000      1.743976000000      1.253918000000 
H    -1.982585000000      1.264053000000      2.105485000000 
C     3.342774000000      1.581801000000     -1.772497000000 
H     2.678158000000      2.428158000000     -1.876023000000 
C     1.065992000000      0.967481000000      2.787945000000 
H     0.088957000000      0.537048000000      2.617754000000 
C     3.881539000000     -0.562583000000     -0.814985000000 
H     3.626088000000     -1.406339000000     -0.187319000000 
C    -3.279656000000     -1.713946000000      2.113960000000 
C    -4.367129000000     -1.084663000000     -2.924428000000 
H    -4.954623000000     -1.767381000000     -2.308409000000 
H    -4.577903000000     -1.299292000000     -3.971936000000 
H    -4.715091000000     -0.074397000000     -2.706192000000 
C     2.667918000000      1.955000000000      4.292907000000 
H     2.937324000000      2.296407000000      5.284645000000 
C     4.534423000000      1.558705000000     -2.488897000000 
H     4.781567000000      2.386962000000     -3.141578000000 
C    -0.544843000000      3.304543000000     -2.114038000000 
H    -1.097720000000      3.639983000000     -2.977125000000 
C     0.631783000000     -2.031842000000     -3.360540000000 
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H     1.346729000000     -1.216990000000     -3.224481000000 
H     0.586610000000     -2.263091000000     -4.424455000000 
H     1.027696000000     -2.900865000000     -2.832641000000 
C     3.580664000000      2.051315000000      3.249102000000 
H     4.564384000000      2.469416000000      3.423167000000 
C     5.073716000000     -0.578568000000     -1.528638000000 
H     5.739368000000     -1.427426000000     -1.434651000000 
C     0.107703000000     -2.608780000000      3.245421000000 
H     0.410664000000     -3.579777000000      2.849986000000 
H    -0.049377000000     -2.708084000000      4.319909000000 
H     0.939964000000     -1.925038000000      3.081974000000 
C     5.403154000000      0.480316000000     -2.368038000000 
H     6.329483000000      0.462494000000     -2.928962000000 
C    -3.315759000000      3.361250000000     -0.111356000000 
H    -3.626000000000      4.315243000000     -0.508737000000 
C    -4.765786000000     -1.576316000000      2.149924000000 
H    -5.077189000000     -0.532030000000      2.088760000000 
H    -5.143114000000     -1.992792000000      3.083629000000 
H    -5.237144000000     -2.104929000000      1.320222000000 
C    -2.448507000000     -2.234705000000      3.095598000000 
H    -2.748205000000     -2.644374000000      4.045720000000 
C    -2.711080000000      3.136043000000      1.154696000000 
H    -2.481806000000      3.886833000000      1.894741000000 
B    -2.987651000000     -0.518554000000     -0.172489000000 
H    -4.156305000000     -0.777767000000     -0.294779000000 
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