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General Information. All reactions were carried out under an atmosphere of nitrogen in flame-
dried or oven-dried glassware with magnetic stirring unless otherwise indicated. Acetonitrile, 
THF, toluene, and Et2O were degassed with argon and purified by passage through a column of 
molecular sieves and a bed of activated alumina1. Dichloromethane was distilled from CaH2 
prior of use. All reagents were used as received unless otherwise noted. Flash column 
chromatography2 was performed using silica gel (230-400 mesh).  Analytical thin layer 
chromatography was performed on 60Å glass plates. Visualization was accomplished with UV 
light, anisaldehyde, ceric ammonium molybdate (CAM), potassium permanganate, or ninhydrin, 
followed by heating. Film (or KBR pellet) infrared spectra were recorded using a FTIR 
spectrophotometer. Optical rotations were determined by a digital polarimeter at 25 °C. 1H NMR 
spectra were recorded on a 400 MHz spectrometer and are reported in ppm using solvent as an 
internal standard (CDCl3 at 7.26 ppm) or tetramethylsilane (0.00 ppm). Proton-decoupled 13C 
NMR spectra were recorded on a 400 MHz spectrometer and are reported in ppm using solvent 
as an internal standard (CDCl3 at 77.0 ppm). All compounds were judged to be homogeneous 
(>95% purity) by 1H and 13C NMR spectroscopy unless otherwise noted as mixtures. Mass 
spectra data analysis was obtained through positive electrospray ionization (ICR-MS w/NaCl).  
  
 
 
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Pangborn, A.B.; Giardello, M.A.; Grubbs, R.H.; Rosen, R.K.; Timmers, F. J., Organometal. 1996, 15, 1518-1520. 
2 Still, W.C.; Kahn, M.; Mitra, A. J. Org. Chem. 1978, 43, 2923-2925. 
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ppm20406080100120140160180

INDEX    FREQUENCY  PPM      HEIGHT
  1      17326.479  172.189       19.3
  2      17249.079  171.420       19.9
  3      17055.211  169.494       17.2
  4      15081.152  149.876        7.1
  5      13592.867  135.085        7.3
  6      13287.691  132.052       10.1
  7      12629.425  125.510       32.5
  8      12452.512  123.752       28.8
  9      12276.336  122.001       39.8
 10      12105.319  120.302       25.7
 11      11719.795  116.471       22.7
 12      11555.413  114.837       37.7
 13       8365.073  83.132        9.4
 14       7779.784  77.315      146.3
 15       7768.727  77.205       19.4
 16       7748.087  77.000      156.6
 17       7716.390  76.685      148.2
 18       6677.023  66.356       38.9
 19       6602.572  65.616       27.3
 20       6153.654  61.155       35.6
 21       5476.223  54.422       39.0
 22       4927.054  48.965       44.9
 23       4363.142  43.361       35.8
 24       3412.969  33.918       31.7
 25       2898.446  28.805       30.0
 26       2838.001  28.204      151.8
 27       2825.469  28.079       45.6
 28       2473.854  24.585       41.3
 29       1409.424  14.007       38.6
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ppm20406080100120140160180

INDEX    FREQUENCY  PPM      HEIGHT
  1      17325.004  172.175       16.3
  2      17193.056  170.864       20.9
  3      17058.897  169.530       20.9
  4      15078.940  149.854        8.2
  5      13598.027  135.136        5.5
  6      13291.377  132.089       11.7
  7      12628.688  125.503       36.1
  8      12439.980  123.628       31.1
  9      12272.650  121.965       34.6
 10      12117.113  120.419       31.8
 11      11719.795  116.471       21.1
 12      11549.516  114.778       34.9
 13       8348.856  82.970       12.9
 14       7780.521  77.322       75.0
 15       7768.727  77.205       22.1
 16       7748.087  77.000       78.9
 17       7716.390  76.685       77.0
 18       6671.126  66.297       35.8
 19       6665.966  66.246       38.2
 20       6584.144  65.433       42.2
 21       5482.120  54.481       36.7
 22       5349.435  53.162       33.6
 23       4931.477  49.009       34.3
 24       4854.814  48.247       46.0
 25       4797.317  47.675       34.2
 26       4492.879  44.650       33.5
 27       4350.611  43.236       31.8
 28       3877.367  38.533       33.6
 29       3509.535  34.878       29.3
 30       3308.296  32.878       28.2
 31       2896.235  28.783       28.7
 32       2840.212  28.226      141.0
 33       2739.224  27.222       40.0
 34       2649.293  26.329       29.4

INDEX    FREQUENCY  PPM      HEIGHT
 35       2451.739  24.365       32.3
 36       2105.284  20.922       42.4
 37       1993.976  19.816       42.1

 
 
 
 
 

Me Me

N
S

O O
H

X =
N N

O

OMe

Boc
N

17

O
X

400 MHz
CDCl3

Me Me

N
S

O O
H

X =
N N

O

OMe

Boc
N

17

O
X

100 MHz
CDCl3



Supporting Information  S-7 

 
 
 

 
 

N N
O

OMe

Boc
N

18

OBn
O

400 MHz
CDCl3

N N
O

OMe

Boc
N

18

OBn
O

100 MHz
CDCl3



Supporting Information  S-8 

 
 
 

400 MHz 
CDCl3 

 

100 MHz 
CDCl3 

 



Supporting Information  S-9 

 

 
 

N N
O

OMe

Boc
NMeO2C

22
100 MHz
CDCl3  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N N
O

OMe

Boc
NMeO2C

22 400 MHz
CDCl3



Supporting Information  S-10 

 

 
 
 
 

N N
O

OMe

Boc
NCO2Me

23 100 MHz
CDCl3  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N N
O

OMe

Boc
NCO2Me

23 400 MHz
CDCl3



Supporting Information  S-11 

 
 
 
 

N N
O

OMe

Boc
NCO2Me

24
100 MHz
CDCl3  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N N
O

OMe

Boc
NCO2Me

24

400 MHz
CDCl3

N N
O

OMe

Boc
NCO2Me

24
100 MHz
CDCl3



Supporting Information  S-12 

 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N N
O

OMe

Boc
NCO2Me

25
400 MHz
CDCl3

N N
O

OMe

Boc
NCO2Me

25
100 MHz
CDCl3



Supporting Information  S-13 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

400 MHz
CDCl3

N N
O

OMe

Me Boc
NMe

OH

26

N N
O

OMe

Me Boc
NMe

OH

26
100 MHz
CDCl3



Supporting Information  S-14 

 
 
 

N N
O

O

Boc
N

H

Me Me
OH

27
400 MHz
CDCl3

N N
O

O

Boc
N

H

Me Me
OH

27
100 MHz
CDCl3



Supporting Information  S-15 

 
 

 
 
 
 

400 MHz 
CDCl3 

 

100 MHz 
CDCl3 

 



Supporting Information  S-16 

 
 

 
 
 
 
 
 
 
 
 
 
 

100 MHz
CDCl3

N N
O

O

Boc
NCO2Me

H

28

 
 
 

400 MHz
CDCl3

N N
O

O

Boc
NCO2Me

H

28


