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GENERAL:  
 
Reactions requiring an inert atmosphere were conducted under dry nitrogen, and the glassware was oven 

dried (120°C). THF was distilled from sodium/benzophenone ketyl immediately prior to use. All reagents 

were purchased in the higher quality available and were used without further purification. Flash column 

chromatography was carried out on silica gel 230-400 mesh. Compounds were visualized on analytical 

thin layer chromatograms (TLC) by UV light (254 nm). 1H NMR spectra were recorded at 300 or 400 

MHz. 13C NMR spectra and DEPT experiments were determined at 75 or 100 MHz. Chemical shifts are 

given in ppm relative to tetramethylsilane (TMS), which is used as an internal standard, and coupling 

constants (J) are reported in Hz. The diastereoisomeric ratios were obtained using 1H NMR analysis and 

GC-MS of crude products. GC-MS and HRMS were measured at 70 eV or using FAB conditions. When 

HRMS could not be measured on molecular ion the HRMS of a significant fragment is given. Only the 

most important IR absortions (cm-1) and the molecular ions and/or base peaks in MS are given.  
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1H and 13C NMR spectra of new products 3 and 6: 
 

N

O

O

(3b) 
 
1H NMR (300 MHz) 
 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0

(ppm) 
 

13C NMR (75 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180



S4

N

O

(3c) 
 
1H NMR (300 MHz) 
 

0.50.51.01 .01 .51 .52.02.02 .52.53 .03 .03.53.54.04.04 .54 .55.05 .05 .55.56 .06.06 .56 .57.07.07.57.58 .08 .0

(ppm) 
 

13C NMR (75 MHz) 

(ppm)
102030405060708090100110120130140150160170180190
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N

O

(3f) 
 
1H NMR (400 MHz) 
 

0.51 .01.52.02 .53.03.54 .04.55.05 .56.06 .57 .07.58 .0

(ppm) 
 

13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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O

O

(3g) 
 
1H NMR (300 MHz) 
 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0

(ppm) 
 

13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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N

O

(3h) 
 
1H NMR (300 MHz) 
 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0
(ppm) 

 
13C NMR (75 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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N

O

(3k) 
 
1H NMR (300 MHz) 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0
(ppm) 

 
13C NMR (75 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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N

O

O

(3m) 
 
1H NMR (300 MHz) 
 

0 .50 .51 .01 .01.51.52 .02 .02.52.53.03.03 .53 .54.04 .04.54.55 .05 .05.55.56.06.06 .56 .57.07 .07.57.58 .08 .0

(ppm) 
 

13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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N

O

O

(3o) 
 
1H NMR (400 MHz) 
 

0 .50 .51 .01 .01 .51 .52 .02 .02 .52 .53 .03 .03 .53 .54 .04 .04 .54 .55 .05 .05 .55 .56 .06 .06 .56 .57 .07 .07 .57 .58 .08 .08 .58 .59 .09 .0

(ppm) 
 

13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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N

Cl

O

(3p) 
 
1H NMR (400 MHz) 
 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0
(ppm) 

 
13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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N

O

O

(3r) 
 
1H NMR (400 MHz) 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0

(ppm) 
 

13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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N

O

(3s) 
 
1H NMR (400 MHz) 
 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0
(ppm) 

 
13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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N

O

(3t) 
 
1H NMR (400 MHz) 
 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0

(ppm) 
 

13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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N

O

(3v) 
 
1H NMR (400 MHz) 
 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0

(ppm) 
 

13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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N

O

(3w) 
 
1H NMR (300 MHz) 
 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0
(ppm) 

 
13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190
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O

(6c) 
 
1H NMR (400 MHz) 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0

(ppm) 
 

13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190200
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O
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(6d) 
 
1H NMR (400 MHz) 

0.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0  

(ppm) 
 

13C NMR (100 MHz) 
 

(ppm)
102030405060708090100110120130140150160170180190


