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Chromatographic trace for 14a 

HPLC: Chiralcel® IB, (heptane:ethanol, 70:30, 0.9 mL/min). Retention times: tminor = 23.0 min, tmajor = 

26.5 min). 

 

 

NMR spectra and chromatographic traces for 16 
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X-ray crystal structure of 11b 
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11b, molecule; thermal ellipsoids are drawn on the 50% probability level 

  Table 1.  Crystal data and structure refinement for 11b. 

 

Identification code  gui78 

Empirical formula  C27 H35 N3 O2 

Formula weight  433.58 

Temperature  100(2) K 

Wavelength  1.54184 Å 

Crystal system  Orthorhombic 

Space group  P212121 (#19) 

Unit cell dimensions a = 9.54492(6) Å α= 90°. 

 b = 12.68954(7) Å β= 90°. 
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 c = 19.9983(1) Å γ = 90°. 

Volume 2422.21(2) Å3 

Z 4 

Density (calculated) 1.189 Mg/m3 

Absorption coefficient 0.591 mm–1 

F(000) 936 

Crystal size 0.3189 x 0.2074 x 0.1535 mm3 

Theta range for data collection 4.13 to 76.84°. 

Index ranges –9<=h<=11, –15<=k<=15, –25<=l<=25 

Reflections collected 25062 

Independent reflections 5041 [R(int) = 0.0328] 

Completeness to theta = 76.84° 99.3 %  

Absorption correction Analytical 

Max. and min. transmission 0.947 and 0.900 

Refinement method Full–matrix least–squares on F2 

Data / restraints / parameters 5041 / 0 / 297 

Goodness–of–fit on F2 1.037 

Final R indices [I>2sigma(I)] R1 = 0.0266, wR2 = 0.0678 

R indices (all data) R1 = 0.0277, wR2 = 0.0686 

Absolute structure parameter –0.09(14) 

Extinction coefficient 0.00248(17) 

Largest diff. peak and hole 0.221 and –0.146 e.Å–3 
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X-ray crystal structure of 11a 
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11a, molecule; thermal ellipsoids are drawn on the 50% probability level 

 

  Table 1.  Crystal data and structure refinement for 11a 

 

Identification code  gui79 

Empirical formula  C26 H33 N3 O2 

Formula weight  419.55 

Temperature  100(2) K 

Wavelength  1.54184 Å 

Crystal system  Trigonal 

Space group  P3121 (#152) 

Unit cell dimensions a = 9.51079(4) Å α= 90°. 
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 b = 9.51079(4) Å β= 90°. 

 c = 44.3094(2) Å γ = 120°. 

Volume 3471.04(3) Å3 

Z 6 

Density (calculated) 1.204 Mg/m3 

Absorption coefficient 0.603 mm–1 

F(000) 1356 

Crystal size 0.2822 x 0.1983 x 0.1369 mm3 

Theta range for data collection 2.99 to 76.92°. 

Index ranges –11<=h<=11, –11<=k<=11, –55<=l<=55 

Reflections collected 77335 

Independent reflections 4857 [R(int) = 0.0374] 

Completeness to theta = 76.92° 99.7 %  

Absorption correction Analytical 

Max. and min. transmission 0.940 and 0.892 

Refinement method Full–matrix least–squares on F2 

Data / restraints / parameters 4855 / 0 / 291 

Goodness–of–fit on F2 1.040 

Final R indices [I>2sigma(I)] R1 = 0.0253, wR2 = 0.0670 

R indices (all data) R1 = 0.0257, wR2 = 0.0675 

Absolute structure parameter 0.03(13) 

Extinction coefficient 0.00086(10) 

Largest diff. peak and hole 0.197 and –0.126 e.Å–3 
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X-ray crystal structure of 11c 
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11c, molecule; thermal ellipsoids are drawn on the 50% probability level 

 

  Table 1.  Crystal data and structure refinement for 11c 

 

Identification code  gui84 

Empirical formula  C29 H31 N3 O2 

Formula weight  453.57 

Temperature  100(2) K 

Wavelength  1.54184 Å 

Crystal system  Triclinic 

Space group  P1 (#1) 

Unit cell dimensions a = 9.86627(6) Å α= 112.4411(8)°. 
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 b = 10.19647(8) Å β= 90.0964(6)°. 

 c = 13.1369(1) Å γ = 91.9641(6)°. 

Volume 1220.632(17) Å3 

Z 2 

Density (calculated) 1.234 Mg/m3 

Absorption coefficient 0.615 mm–1 

F(000) 484 

Crystal size 0.2454 x 0.1524 x 0.1376 mm3 

Theta range for data collection 3.64 to 76.73°. 

Index ranges –11<=h<=12, –12<=k<=12, –16<=l<=16 

Reflections collected 48983 

Independent reflections 9742 [R(int) = 0.0269] 

Completeness to theta = 76.73° 99.4 %  

Absorption correction Analytical 

Max. and min. transmission 0.928 and 0.879 

Refinement method Full–matrix least–squares on F2 

Data / restraints / parameters 9742 / 3 / 630 

Goodness–of–fit on F2 1.023 

Final R indices [I>2sigma(I)] R1 = 0.0257, wR2 = 0.0638 

R indices (all data) R1 = 0.0267, wR2 = 0.0647 

Absolute structure parameter 0.02(9) 

Extinction coefficient 0.0059(2) 

Largest diff. peak and hole 0.182 and –0.131 e.Å–3 
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X-ray crystal structure of 11d[FeCl2] complex 
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11d[FeCl2], molecule; thermal ellipsoids are drawn on the 50% probability level 

Table 1.  Crystal data and structure refinement for 11d[FeCl2] 

 

Identification code  gui86 

Empirical formula  C30 H32 N3 O2 Cl2 Fe 

Formula weight  593.34 

Temperature  100(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P21 (#4) 

Unit cell dimensions a = 8.4077(1) Å  α= 90°. 
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 b = 17.5482(3) Å β= 94.439(2)°. 

 c = 9.4560(2) Å  γ = 90°. 

Volume 1390.95(4) Å3 

Z 2 

Density (calculated) 1.417 Mg/m3 

Absorption coefficient 0.767 mm–1 

F(000) 618 

Crystal size 0.3129 x 0.2120 x 0.1540 mm3 

Theta range for data collection 3.12 to 31.22°. 

Index ranges –12<=h<=11, –24<=k<=25, –13<=l<=13 

Reflections collected 26571 

Independent reflections 7971 [R(int) = 0.0300] 

Completeness to theta = 29.00° 99.6 %  

Absorption correction Analytical 

Max. and min. transmission 0.920 and 0.869 

Refinement method Full–matrix least–squares on F2 

Data / restraints / parameters 7971 / 1 / 347 

Goodness–of–fit on F2 1.036 

Final R indices [I>2sigma(I)] R1 = 0.0271, wR2 = 0.0559 

R indices (all data) R1 = 0.0298, wR2 = 0.0575 

Absolute structure parameter –0.017(7) 

Largest diff. peak and hole 0.267 and –0.255 e.Å–3 
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X-ray crystal structure of 18 
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18, molecule (thermal ellipsoids are drawn on the 50% probability level) 

Table 1.  Crystal data and structure refinement for 18. 

 

Identification code  gui01 

Empirical formula  C28 H37 N3 O2 Cl4 Zn 

Molecular formula C27 H35 N3 O2 Cl2 Zn x CH2Cl2 

Formula weight  654.78 

Temperature  293(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P21 (#4) 
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Unit cell dimensions a = 9.9185(8) Å  α= 90°. 

 b = 10.6832(9) Å β= 94.3360(10)°. 

 c = 14.5573(12) Å γ = 90°. 

Volume 1538.1(2) Å3 

Z 2 

Density (calculated) 1.414 Mg/m3 

Absorption coefficient 1.176 mm–1 

F(000) 680 

Crystal size 0.80 x 0.60 x 0.50 mm3 

Theta range for data collection 2.37 to 29.35°. 

Index ranges –13<=h<=13, –14<=k<=14, –19<=l<=19 

Reflections collected 13999 

Independent reflections 7493 [R(int) = 0.0171] 

Completeness to theta = 29.35° 93.7 %  

Absorption correction Numerical 

Max. and min. transmission 0.5910 and 0.4531 

Refinement method Full–matrix least–squares on F2 

Data / restraints / parameters 7493 / 1 / 360 

Goodness–of–fit on F2 1.044 

Final R indices [I>2sigma(I)] R1 = 0.0366, wR2 = 0.0945 

R indices (all data) R1 = 0.0390, wR2 = 0.0962 

Absolute structure parameter –0.001(8) 

Largest diff. peak and hole 0.751 and –0.281 e.Å–3 

 

 



  S38 

 

X-ray crystal structure of 19 
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19, molecule; thermal ellipsoids are drawn on the 50% probability level 

Table 1.  Crystal data and structure refinement for 19. 

 

Identification code  gui111 

Empirical formula  C27 H35 N3 O2 Cl2 Zn 

Formula weight  569.85 

Temperature  100(2) K 

Wavelength  0.71073 Å 

Crystal system  Orthorhombic 

Space group  P212121 (#19) 
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Unit cell dimensions a = 9.3141(2) Å  α= 90°. 

 b = 11.2722(2) Å β= 90°. 

 c = 26.2759(4) Å γ = 90°. 

Volume 2758.72(9) Å3 

Z 4 

Density (calculated) 1.372 Mg/m3 

Absorption coefficient 1.112 mm–1 

F(000) 1192 

Crystal size 0.2815 x 0.2457 x 0.1779 mm3 

Theta range for data collection 2.84 to 29.59°. 

Index ranges –11<=h<=12, –15<=k<=14, –35<=l<=36 

Reflections collected 30100 

Independent reflections 6912 [R(int) = 0.0336] 

Completeness to theta = 27.50° 99.3 %  

Absorption correction Analytical 

Max. and min. transmission 0.864 and 0.792 

Refinement method Full–matrix least–squares on F2 

Data / restraints / parameters 6912 / 0 / 327 

Goodness–of–fit on F2 1.040 

Final R indices [I>2sigma(I)] R1 = 0.0247, wR2 = 0.0490 

R indices (all data) R1 = 0.0275, wR2 = 0.0502 

Absolute structure parameter –0.010(6) 

Largest diff. peak and hole 0.254 and –0.323 e.Å–3 

 


