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1H NMR for (±)-ethyl 2-(acetoxy(2-fluoro-5-nitrophenyl) methyl)acrylate (13) 
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1H NMR for (±)-ethyl 2-(acetoxy(5-cyano-2-fluorophenyl)methyl)acrylate (14) 
 

 
 
 

13C NMR for (±)-ethyl 2-(acetoxy(5-cyano-2-fluorophenyl)methyl)acrylate (14) 
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1H NMR for (±)-ethyl 2-(acetoxy(2-fluoro-5-(trifluoromethyl)phenyl)methyl)acrylate (15) 
 

 
 
 

13C NMR for ethyl 2-(acetoxy(2-fluoro-5-(trifluoromethyl) phenyl)methyl)acrylate (15) 
 

 
 

 

 



 6 

1H NMR for (±)-ethyl 2-(acetoxy(5-chloro-2-fluorophenyl)methyl)acrylate (16) 
 

 
 
 

13C NMR for (±)-ethyl 2-(acetoxy(5-chloro-2-fluorophenyl)methyl)acrylate (16) 
 

 
 



 7 

1H NMR for (±)-ethyl 2-(acetoxy(2,4,5-trifluorophenyl)methyl)acrylate (17) 
 

 
 
 

13C NMR for (±)-ethyl 2-(acetoxy (2,4,5-trifluorophenyl)methyl)acrylate (17) 
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1H NMR for (±)-ethyl 2-(acetoxy(2-fluoropyridin-3-yl)methyl)acrylate (18) 
 

 
 
 

13C NMR for (±)-ethyl 2-(acetoxy(2-fluoropyridin-3-yl)methyl)acrylate (18) 
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1H NMR for (±)-2-cyano-1-(2-fluoro-5-nitrophenyl)allyl acetate (19) 
 

 
 
 

13C NMR for (±)-2-cyano-1-(2-fluoro-5-nitrophenyl)allyl acetate (19) 
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1H NMR for (±)-2-cyano-1-(5-cyano-2-fluorophenyl)allyl acetate (20) 
 

 
 
 

13C NMR for (±)-2-cyano-1-(5-cyano-2-fluorophenyl)allyl acetate (20) 
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1H NMR for (±)-2-cyano-1-(2-fluoro-5-(trifluoromethyl)phenyl)allyl acetate (21) 
 

 
 
 

13C NMR for (±)-2-cyano-1-(2-fluoro-5-(trifluoromethyl)phenyl)allyl acetate (21) 
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1H NMR for (±)-1-(5-chloro-2-fluorophenyl)-2-cyanoallyl acetate (22) 
 

 
 
 

13C NMR for (±)-1-(5-chloro-2-fluorophenyl)-2-cyanoallyl acetate (22) 
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1H NMR for (±)-1-(2-fluoro-5-nitrophenyl)-2-methylene-3-oxobutyl acetate (23) 
 

 
 
 

13C NMR or (±)-1-(2-fluoro-5-nitrophenyl)-2-methylene-3-oxobutyl acetate (23) 
 

 
 

 



 14 

1H NMR for (±)-1-(5-cyano-2-fluorophenyl)-2-methylene-3-oxobutyl acetate (24) 
 

 
 
 

13C NMR for (±)-1-(5-cyano-2-fluorophenyl)-2-methylene-3-oxobutyl acetate (24) 
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1H NMR for (±)-1-(2-fluoro-5-(trifluoromethyl) phenyl)-2-methylene-3-oxobutyl acetate (25) 
 

 
 
 

13C NMR for (±)-1-(2-fluoro-5-(trifluoromethyl) phenyl)-2-methylene-3-oxobutyl acetate (25) 
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1H NMR for (±)-2-methylene-3-oxo-1-(2,4,5-trifluorophenyl)butyl acetate (26) 
 

 
 
 

13C NMR for (±)-2-methylene-3-oxo-1-(2,4,5-trifluorophenyl)butyl acetate (26) 
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1H NMR for (±)-1-(2-fluoropyridin-3-yl)-2-methylene-3-oxobutyl acetate (27) 
 

 
 
 

13C NMR for (±)-1-(2-fluoropyridin-3-yl)-2-methylene-3-oxobutyl acetate (27) 
 

 
 
 

   

 



 18 

1H NMR for ethyl 1-(methylsulfonyl)-6-nitro-1,2-dihydroquinoline-3-carboxylate (28-Ms) 
 

 
 
 

13C NMR for ethyl 1-(methylsulfonyl)-6-nitro-1,2-dihydroquinoline-3-carboxylate (28-Ms) 
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1H NMR for ethyl 6-nitro-1-tosyl-1,2-dihydroquinoline-3-carboxylate (28-Ts) 
 

 
 
 

13C NMR for ethyl 6-nitro-1-tosyl-1,2-dihydroquinoline-3-carboxylate (28-Ts) 
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1H NMR for ethyl 6-cyano-1-(methylsulfonyl)-1,2-dihydroquinoline-3-carboxylate (29) 
 

 
 
 

13C NMR for ethyl 6-cyano-1-(methylsulfonyl)-1,2-dihydroquinoline-3-carboxylate (29) 
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1H NMR for ethyl 1-(methylsulfonyl)-6-(trifluoromethyl)-1,2-dihydroquinoline-3-carboxylate (30) 
 

 
 
 

13C NMR for ethyl 1-(methylsulfonyl)-6-(trifluoromethyl)-1,2-dihydroquinoline-3-carboxylate (30) 
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1H NMR for ethyl 6-chloro-1-(methylsulfonyl)-1,2-dihydroquinoline-3-carboxylate (31) 
 

 
 
 

13C NMR for ethyl 6-chloro-1-(methylsulfonyl)-1,2-dihydroquinoline-3-carboxylate (31) 
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1H NMR for ethyl 6,7-difluoro-1-(methylsulfonyl)-1,2-dihydroquinoline-3-carboxylate (32) 
 

 
 
 

13C NMR for ethyl 6,7-difluoro-1-(methylsulfonyl)-1, 2-dihydroquinoline-3-carboxylate (32) 
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1H NMR for ethyl 1-(methylsulfonyl)-1,2-dihydro-1,8-naphthyridine-3-carboxylate (33) 
 

 
 
 

13C NMR for ethyl 1-(methylsulfonyl)-1,2-dihydro-1,8-naphthyridine-3-carboxylate (33) 
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1H NMR of 1-(methylsulfonyl)-6-nitro-1,2-dihydronaphthalene-3-carbonitrile (34) 
 

 
 
 

13C NMR of 1-(methylsulfonyl)-6-nitro-1,2-dihydronaphthalene-3-carbonitrile (34) 
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1H NMR for 1-(1-(methylsulfonyl)-6-nitro-1,2-dihydroquinolin-3-yl)ethan-1-one (38) 
 

                     
 
 

13C NMR for 1-(1-(methylsulfonyl)-6-nitro-1,2-dihydroquinolin-3-yl)ethan-1-one (38) 
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1H NMR of 3-acetyl-1-(methylsulfonyl)-1,2-dihydroquinoline-6-carbonitrile (39) 
 

 
 
 

13C NMR of 3-acetyl-1-(methylsulfonyl)-1,2-dihydroquinoline-6-carbonitrile (39) 
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1H NMR for 1-(1-(methylsulfonyl)-6-(trifluoromethyl)-1,2-dihydroquinolin-3-yl)ethan-1-one (40) 
 

 
 
 

13C NMR for 1-(1-(methylsulfonyl)-6-(trifluoromethyl)-1,2-dihydroquinolin-3-yl)ethan-1-one (40) 
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1H NMR of 1-(6,7-difluoro-1-(methylsulfonyl)-1, 2-dihydroquinolin-3-yl)ethan-1-one (41) 
 

 
 
 

13C NMR of 1-(6,7-difluoro-1-(methylsulfonyl)-1,2-dihydroquinolin-3-yl)ethan-1-one (41) 
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1H for 1-(1-(methylsulfonyl)-1,2-dihydro-1,8-naphthyridin-3-yl)ethan-1-one (42) 
 

 
 
 

13C for 1-(1-(methylsulfonyl)-1,2-dihydro-1,8-naphthyridin-3-yl)ethan-1-one (42) 
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1H NMR or ethyl 6-nitroquinoline-3-carboxylate (43 from 28-Ms) 
 

 
 
 

13C for ethyl 6-nitroquinoline-3-carboxylate (43 from 28-Ms) 
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1H NMR for ethyl 6-nitroquinoline-3-carboxylate (43 from 37-Ts) 
 

 
 
 

13C NMR or ethyl 6-nitroquinoline-3-carboxylate (43 from 37-Ts) 
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1H NMR for ethyl 6-cyanoquinoline-3-carboxylate (44) 
 

 
 
 

13C NMR for ethyl 6-isocyanoquinoline-3-carboxylate (44) 
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1H NMR for ethyl 6-(trifluoromethyl)quinoline-3-carboxylate (45) 
 

 
 

13C NMR for ethyl 6-(trifluoromethyl)quinoline-3-carboxylate (45) 
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1H NMR for ethyl 6-chloroquinoline-3-carboxylate (46) 
 

 
 
 

13C NMR for ethyl 6-chloroquinoline-3-carboxylate (46) 
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1H NMR for 6-nitroquinoline-3-carbonitrile (48) 
 

 
 
 

13C NMR for 6-nitroquinoline-3-carbonitrile (48) 
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1H NMR for ethyl 7-(methylsulfonyl)-6-(phenethylamino)quinoline-3-carboxylate (49) 
 

 
 
 

13C NMR for ethyl 7-(methylsulfonyl)-6-(phenethylamino)quinoline-3-carboxylate (49) 
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X-Ray Structure 
Determination for 

Compound 49 

(CCDC 2246638) 

 
 

Thermal Ellipsoid Plot Structure 
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Packing Diagram 
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Comment 
The displacement ellipsoids were drawn at the 50% probability level. 

 
Experimental 

A green, needle-shaped crystal of dimensions 0.046 x 0.122 x 0.252 mm was 
selected for structural analysis.  Intensity data for this compound were collected 
using a D8 Quest κ-geometry diffractometer with a Bruker Photon II cmos area 
detector (1,2) and an Incoatec Iμs microfocus Mo Kα source (λ = 0.71073 Å).  The 
sample was cooled to 100(2) K.  Cell parameters were determined from a 
least-squares fit of 9733 peaks in the range 2.36 < θ < 25.63°.  A total of 72607 data 
were measured in the range 2.364 < θ < 25.719° using φ and ω oscillation frames.  
The data were corrected for absorption by the empirical method (3) giving minimum 
and maximum transmission factors of 0.6364 and 0.6831.  The data were merged to 
form a set of 3639 independent data with R(int) = 0.0998 and a coverage of 99.9 %. 

The monoclinic space group C2/c was determined by systematic absences and 
statistical tests and verified by subsequent refinement.  The structure was solved by 
dual-space methods and refined by full-matrix least-squares methods on F2 (4,5). 
The positions of hydrogens bonded to carbons were initially determined by geometry 
and were refined using a riding model.  The hydrogen bonded to N1 was located on a 
difference map, and its position was refined independently.  Non-hydrogen atoms 
were refined with anisotropic displacement parameters.  Hydrogen atom 
displacement parameters were set to 1.2 (1.5 for methyl) times the isotropic equivalent 
displacement parameters of the bonded atoms.  A total of 259 parameters were 
refined against 3639 data to give wR(F2) = 0.1036 and S = 1.006 for weights of 
w = 1/[σ2(F2) + (0.0600 P)2 + 4.5000 P] where P = [Fo2 + 2Fc2] / 3.  

 
The final R(F) was 0.0361 for the 3315 observed, [F > 4σ(F)], data.  The largest 
shift/s.u. was 0.001 in the final refinement cycle.  The final difference map had 
maxima and minima of 0.435 and -0.418 e/Å3, respectively. 
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