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  NMR Spectra  

 
 
 
 
General Comments 
 
1H and 13C Nuclear Magnetic Resonance (NMR) spectra were recorded on a Bruker AV400 
spectrometer at ambient temperature in CDCl3 (Cambridge Isotope Laboratories, Inc). ESI-MS 
were recorded on Thermo Finnigan LCQ Advantage spectrometers. HRMS were recorded on 
Varian 7.0T FTICR-MS. Melt points of compounds were recorded with uncorrected thermometers. 
Flash column chromatography was performed on silica gel 60 (230-400 mesh). Crystallographic 
data was collected on a Bruker SMART CCD areadetector diffractometer with 
graphite-monochromated Mo Kα radiation (λ10.71073 Å). Diffraction measurements were made 
at room temperature. An absorption correction by SADABS was applied to the intensity data. The 
structures were solved by Patterson method. The remaining non-hydrogen atoms were determined 
from the successive difference Fourier syntheses. All nonhydrogen atoms were refined 
anisotropically except those mentioned otherwise. The hydrogen atoms were generated 
geometrically and refined with isotropic thermal parameters. The structures were refined on F2 by 
full-matrix least-squares methods using the SHELXTL-97 program package [G.M. Sheldrick, 
SHELXL-97, Program for the Refinement of Crystal Structures. University of Göttingen, 
Göttingen, Germany, 1997]. 
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Crystal Structures and X-ray Diffraction Analysis Data 
 
Single crystals for X-ray diffraction analysis of compounds 3a and 3y were obtained from a 
concentration solution of ethanol. The crystallographic data for both compounds and selected 
bond distances and angles were outlined in Table 1 and in Table 2, respectively.  
 

 
Compound 3a  
 

 
Compound 3y  
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Table 1. Crystallographic data for compounds 3a and 3y.  

 3a 3y 

chemical formula C12H13N3O4 C10H12N4O4 

space group P2(1)/c  Pnma  

cryst syst monoclinic orthorhombic 

a, Å 7.902(2) 8.055(16) 

b, Å 6.4016(16) 6.5780(12) 

c, Å 24.337(6) 22.091(3) 

α, deg 90.00 90.00 

β, deg 94.076 (5)o 90.00 

γ, deg 90.00 90.00 

Z 4 4 

Dcalc., g cm-3 1.424 1.431 

μ(Mo), mm-1 0.11 0.11 

F(000) 552 528 

θ range, deg 2.58 to 27.9 1.84 to 27.82 

no. of reflns. collected 12181 11554 

no. of unique reflns/Rint 2922/0.033 1505/0.083 

no. of params/restraints 175/0 118/0 

final R indices 

[I > 2σ (I)] 

R1 = 0.0355,  

  wR2 = 0.0984 

R1 = 0.0467,  

  wR2 = 1118 

R indices (all indices) R1 = 0.0406,  

  wR2 = 0.1023 

R1 = 0.0616,  

  wR2 = 0.1221 

goodness-of-fit on F2 1.050 0.987 
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Table 2. Selected bond distances (Å) and angles (º) for compounds 3a and 3y. 

3a 3y 

C(5)–O(2) 1.4114(11) N(4)–C(3) 1.434(2) 

C(8) –O(2) 1.3489(12) N(1) –C(3) 1.333(2) 

C(2) –O(1) 1.3635(11) N(3) –C(3) 1.3332) 

C(9) –O(3) 1.3329(12) C(1) –O(1) 1.336(2) 

C(10) –O(4) 1.3245(12) C(2) –O(2) 1.333(2) 

C(5) –O(2)–C(8) 118.53(8) N(3) –C(3)–N(4) 115.33(16) 

O(2)–C(5)–C(4) 117.18(9) N(2) –C(3)–N(4) 116.38(16) 
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