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1H NMR spectrum of compound 18. 
 

 
 
13C NMR spectrum of compound 18. 
 
 

3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

0
.
7
6

0
.
7
8

0
.
7
9

1
.
2
1

1
.
2
2

1
.
2
2

1
.
2
3

1
.
2
3

1
.
2
8

1
.
2
9

1
.
3
0

1
.
3
1

1
.
4
7

1
.
4
9

1
.
5
0

1
.
5
1

1
.
5
3

1
.
5
5

1
.
5
9

1
.
6
0

1
.
6
1

1
.
6
2

1
.
6
3

1
.
6
4

1
.
6
5

1
.
6
6

2
.
3
0

2
.
3
1

2
.
3
2

2
.
3
3

2
.
3
4

2
.
3
5

2
.
3
7

2
.
3
8

2
.
4
0

2
.
4
1

3
.
2
2

3
.
2
3

3
.
2
5

3
.
2
6

3
.
2
7

3
.
2
8

3
.
3
0

3
.
3
1

3
.
3
1

3
.
3
2

3
.
3
3

3
.
3
4

3
.
3
5

3
.
3
6

3
.
3
7

3
.
3
8

3
.
3
9

3
.
4
1

3.
00

9.
08

1.
01

0.
92

0.
96

2.
88

# ALE 086-500 # //D2O//  ,    1H  19/9/11.

# 2012-04-16 17:51:58 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE086_500/1/pdata/1

1D TopSPIN Multiplet Table

---------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifie
---------------------------------------------------------------------
     1         3.4131    6.3000    2             J(1,0)
                        12.3253    2             J(1,0)
                        24.0533    2             J(1,0)
     2         2.3534    7.2936    3             J(2,0)
                        21.3681    3             J(2,0)
     3         1.2283    6.6017    2             J(3,0)
     4         0.7760    7.1269    3             J(4,0)
---------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              3.4569
     2              3.4427
     3              3.4312
     4              3.4178
     5              3.4072
     6              3.3949
     7              3.3823
     8              3.3718
     9              2.4107
    10              2.3962
    11              2.3816
    12              2.3680
    13              2.3534
    14              2.3388
    15              2.3253
    16              2.3106
    17              2.2961
    18              1.2349
    19              1.2217
    20              0.7902
    21              0.7760
    22              0.7617
--------------------------
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# 2012-04-16 17:24:28 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE086_500/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        36.1036  120.7987    3             J(1,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             37.0641
     2             36.1075
     3             35.1430
--------------------------

# ALE 086-500 # //D2O//  ,    13C*  19/9/11.
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31P NMR spectrum of compound 18. 

 
 
1H NMR spectrum of compound 20. 
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MFJB15 /CD3OD/ 1H NMR

# 2012-05-08 17:34:43 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFJB15bis/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         1.6707    7.5461    5             J(1,0)
     2         0.9059    7.0018    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              1.7008
     2              1.6859
     3              1.6713
     4              1.6559
     5              1.6405
     6              0.9199
     7              0.9061
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13C NMR spectrum of compound 20. 
 

 
 
 
1H NMR spectrum of compound 21. 
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# MFJB_15 #/CD3OD+(lock)CDCl3/ 13C NMR

+//..//..//info
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# MFJB 43 # //D2O//    1H NMR  6/10/11.

# 2011-10-07 16:11:31 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFJB43/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         3.3896   11.7030    3             J(1,0)
     2         3.0116    7.5531    3             J(2,0)
     3         1.6007    7.4387    5             J(3,0)
     4         0.7534    6.9768    3             J(4,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              3.4130
     2              3.3897
     3              3.3662
     4              3.0267
     5              3.0116
     6              2.9965
     7              1.6304
     8              1.6158
     9              1.6011
    10              1.5860
    11              1.5709
    12              0.7673
    13              0.7535
    14              0.7394
--------------------------



7 
 

 
 
13C NMR spectrum of compound 21. 
 

 
31P NMR spectrum of compound 21. 
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MFJB_17 /D2O/ 13C NMR

# 2012-04-19 16:45:06 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MFJB17-19-04-12/31/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        70.2917  137.6796    3             J(1,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             71.3865
     2             70.2937
     3             69.1969
--------------------------

-80-60-40-20120 100 80 60 40 20 0 ppm
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13C NMR spectrum of compound 22. 
 
 

 
1H NMR spectrum of compound 23. 
 

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 ppm

-
0
.
0
3

1
4
.
5
5

1
6
.
2
5

1
6
.
3
4

1
6
.
3
9

2
6
.
9
1

2
7
.
2
4

2
7
.
2
8

3
9
.
0
8

4
0
.
1
3

6
2
.
6
7

6
2
.
7
4

6
2
.
7
9

6
2
.
8
8

6
2
.
9
4

7
6
.
7
5

7
7
.
0
0

7
7
.
2
6MAR 26 C-2OEt /CDCl3/  13C NMR  26/4/11.

# 2011-09-01 11:58:44 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR26b/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        62.8365    6.8469    2             J(1,0)
                        18.5844    2             J(1,0)
     2        39.0790  131.5581    3             J(2,0)
     3        27.2838    4.8906    3             J(3,0)
     4        16.3598    6.8469    2             J(4,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             62.9376
     2             62.8831
     3             62.7898
     4             62.7353
     5             40.1251
     6             39.0751
     7             38.0328
     8             27.3227
     9             27.2838
    10             27.2449
    11             16.3870
    12             16.3326
--------------------------
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# 2011-09-02 14:12:46 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR30/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
    1         3.0402    5.8765    2             J(1,0)
                       16.3167    3             J(1,0)
    2         2.6400    5.8515    3             J(2,3)
    3         2.6161    5.8440    3             J(3,2)
                       23.9701    2             J(3,0)
    4         2.5456    7.3019    3             J(4,5)
    5         1.6286    7.3319    6             J(5,4)
    6         1.6284    7.3519    2             J(6,8)
    7         1.3541    7.0518    3             J(7,0)
    8         0.9872    7.3269    3             J(8,6)

----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
    1              3.0669
    2              3.0787
    3              3.0343
    4              3.0461
    5              3.0017
    6              3.0134
    7              2.6517
    8              2.6400
    9              2.6283
   10              2.6517
   11              2.6403
   12              2.6284
   13              2.6038
   14              2.5922
   15              2.5804
   16              2.5602
   17              2.5457
   18              2.5310
   19              1.6652
   20              1.6505
   21              1.6358
   22              1.6211
   23              1.6065
   24              1.5919
   25              1.6358
   26              1.6211
   27              1.3682
   28              1.3541
   29              1.3400
   30              1.0019
   31              0.9873
   32              0.9726

--------------------------

C3SOEt MAR 30 /CDCl3/  1H NMR  1/4/11.
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13C NMR spectrum of compound 23. 
 

 
 
31P NMR spectrum of compound 23. 
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6C3 SOEt  MAR 30 /CDCl3/  13C NMR  1/4/11.

# 2011-09-02 15:02:49 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR30/3/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        62.8134    6.8469    2             J(1,0)
                        18.5844    2             J(1,0)
     2        39.0909  131.0691    3             J(2,0)
     3        27.6458    5.3797    3             J(3,0)
     4        16.3484    5.8688    2             J(4,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             62.9145
     2             62.8601
     3             62.7667
     4             62.7123
     5             40.1332
     6             39.0909

-100-50150 100 50 0 ppm

2
1
.
7
5C3S OEt MAR 30 CDCl3  31P NMR  1/4/11.
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1H NMR spectrum of compound 24. 
 

 
 
13C NMR spectrum of compound 24. 
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# 2011-09-05 11:07:35 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR32/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         3.0417    5.8064    2             J(1,0)
                        16.2815    3             J(1,0)
     2         2.5932    5.9579    3             J(2,0)
                        23.9754    3             J(2,0)
     3         2.5657    7.4519    3             J(3,0)
     4         1.5816    7.4387    5             J(4,0)
     5         1.4116    7.4959    5             J(5,0)
     6         1.3533    7.0953    3             J(6,0)
     7         0.9146    7.3769    3             J(7,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              3.0800
     2              3.0685
     3              3.0476
     4              3.0359
     5              3.0150
     6              3.0033
     7              2.6530
     8              2.6411
     9              2.6292
    10              2.6049
    11              2.5930
    12              2.5806
    13              2.5569
    14              2.5454
    15              2.5335
    16              2.5806
    17              2.5658
    18              2.5508
    19              1.6114
    20              1.5972
    21              1.5821
    22              1.5670
    23              1.5519
    24              1.4416
    25              1.4265
    26              1.4119
    27              1.3966
    28              1.3817
    29              1.3675
    30              1.3533
    31              1.3391
    32              0.9294
    33              0.9144
    34              0.8999
--------------------------

C4S OEt MAR 32  /CDCl3/  1H NMR  1/4/11.
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C4S OEt MAR 32 /CDCl3/  13C NMR  1/4/11.

# 2011-09-05 13:46:11 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR32/3/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        62.8135    6.8412    2             J(1,0)
                        18.5870    2             J(1,0)
     2        27.7353    4.8920    3             J(2,0)
     3        16.3515    6.6290    2             J(3,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             62.9146
     2             62.8602
     3             62.7668
     4             62.7124
     5             27.7742
     6             27.7353
     7             27.6964
     8             16.3779
     9             16.3252
--------------------------
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31P NMR spectrum of compound 24. 
 

 
 
1H NMR spectrum of compound 25. 
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C5S OEt MAR 02 1H NMR CDCl3

# 2011-09-05 15:58:04 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/NAR-02-puro/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         3.0416    5.9194    2             J(1,0)
                        16.3177    3             J(1,0)
     2         2.6175    5.6640    3             J(2,0)
                        23.7312    2             J(2,0)
     3         2.5584    7.4387    3             J(3,0)
     4         1.5983    7.3814    5             J(4,0)
     5         1.3535    7.1018    3             J(5,0)
     6         0.8956    7.1269    3             J(6,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              3.0801
     2              3.0684
     3              3.0475
     4              3.0357
     5              3.0150
     6              3.0030
     7              2.6050
     8              2.5932
     9              2.5825
    10              2.6526
    11              2.6412
    12              2.6298
    13              2.5733
    14              2.5582
    15              2.5435
    16              1.6278
    17              1.6131
    18              1.5980
    19              1.5834
    20              1.5687
    21              1.3677
    22              1.3532
    23              1.3393
    24              0.9098
    25              0.8956
    26              0.8813
--------------------------
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13C NMR spectrum of compound 25. 
 

 
 
31P NMR spectrum of compound 25. 
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# 2011-09-05 16:32:14 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/NAR-02-puro/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        62.8945    7.2688    2             J(1,0)
     2        62.7392    6.3508    2             J(2,0)
     3        39.0790  131.2408    3             J(3,0)
     4        27.7472    4.9926    3             J(4,0)
     5        16.3593    5.9216    2             J(5,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             62.9234
     2             62.8656
     3             62.7645
     4             62.7140
     5             40.1226
     6             39.0826
     7             38.0354
     8             27.7869
     9             27.7436
    10             27.7075
    11             16.3829
    12             16.3358
--------------------------

C5S OEt MAR 02  CDCl3 13C NMR

-10-560 55 50 45 40 35 30 25 20 15 10 5 0 ppm

2
1
.
7
7C5S OEt MAR 02 CDCl3 31P NMR
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1H NMR spectrum of compound 26. 
 

 
 
13C NMR spectrum of compound 26. 
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# 2011-09-06 11:02:30 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR04crudo/1/pdata/1

1D TopSPIN Multiplet Table

---------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifie
---------------------------------------------------------------------
     1         3.0414    5.7983    2             J(1,0)
                        16.3078    3             J(1,0)
     2         2.6365    5.9509    3             J(2,0)
     3         2.6125   24.0326    2             J(3,0)
     4         2.5873    6.5231    3             J(4,0)
     5         2.5594    7.4387    3             J(5,0)
     6         1.5899    7.4387    5             J(6,0)
     7         1.3535    7.0018    3             J(7,0)
     8         0.8848    6.9768    3             J(8,0)
---------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              3.0800
     2              3.0681
     3              3.0470
     4              3.0356
     5              3.0145
     6              3.0031
     7              2.6484
     8              2.6365
     9              2.6246
    10              2.6365
    11              2.5884
    12              2.6003
    13              2.5889
    14              2.5743
    15              2.5743
    16              2.5596
    17              2.5445
    18              1.6196
    19              1.6054
    20              1.5903
    21              1.5752
    22              1.5601
    23              1.3675
    24              1.3533
    25              1.3395
    26              0.8988
    27              0.8851
    28              0.8709
--------------------------

C6S OEt Mar 04 CDCl3  1H NMR  10/3/11.
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2C6S OEt Mar 04 /CDCl3/  13C NMR  10/3/11.

# 2011-09-06 13:08:21 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR04crudo/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        62.8207    6.7280    2             J(1,0)
                        18.7631    2             J(1,0)
     2        39.0950  131.4455    3             J(2,0)
     3        27.7579    4.8906    3             J(3,0)
     4        16.3711    5.8688    2             J(4,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             62.9221
     2             62.8685
     3             62.7728
     4             62.7194
     5             40.1403
     6             39.0969
     7             38.0498
     8             27.7968
     9             27.7579
    10             27.7190
    11             16.3944
    12             16.3478
--------------------------
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31P NMR spectrum of compound 26. 
 

 
 
1H NMR spectrum of compound 27. 
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# 2011-09-07 17:30:53 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR12crudo/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         3.0403    5.6320    2             J(1,0)
                        16.2497    3             J(1,0)
     2         2.6108    5.9807    3             J(2,0)
                        24.2019    2             J(2,0)
     3         2.5568    7.5270    3             J(3,0)
     4         0.8795    6.9518    3             J(4,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              3.0783
     2              3.0673
     3              3.0459
     4              3.0345
     5              3.0135
     6              3.0021
     7              2.6467
     8              2.6350
     9              2.6234
    10              2.5989
    11              2.5871
    12              2.5744
    13              2.5719
    14              2.5566
    15              2.5418
    16              0.8934
    17              0.8797
    18              0.8656
--------------------------

C7S OEt Mar 12 /CDCl3/  1H NMR  10/3/11.
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13C NMR spectrum of compound 27. 
 

 
 
31P NMR spectrum of compound 27. 
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C7S OEt # Mar 12#  /CDCl3/  13C NMR  10/3/11.

# 2011-09-06 18:24:45 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR12crudo/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        62.8352    6.2816    2             J(1,0)
                        19.3981    2             J(1,0)
     2        39.0984  133.0253    3             J(2,0)
     3        27.7583    4.8906    3             J(3,0)
     4        16.3793    5.8688    2             J(4,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             62.9370
     2             62.8877
     3             62.7834
     4             62.7328
     5             40.1562
     6             39.0984
     7             38.0406
     8             27.7972
     9             27.7583
    10             27.7194
    11             16.4026
    12             16.3559
--------------------------

-150-100-50150 100 50 0 ppm

2
1
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7
7

C7S OEt # Mar 12#  /CDCl3/  31P NMR  10/3/11.
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1H NMR spectrum of compound 28. 
 

 
 
13C NMR spectrum of compound 28. 
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# 2011-09-08 11:53:10 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR44b/1/pdata/1

1D TopSPIN Multiplet Table

---------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection  
---------------------------------------------------------
     1         3.0405    5.9013    2             J(1,0)
                        16.2939    3             J(1,0)
     2         2.6132    5.7196    3             J(2,0)
                        24.0374    2             J(2,0)
     3         2.5568    7.4519    3             J(3,0)
     4         1.5886    7.4089    5             J(4,0)
     5         1.3528    7.0518    3             J(5,0)
     6         0.8798    6.9518    3             J(6,0)
---------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              3.0791
     2              3.0672
     3              3.0464
     4              3.0346
     5              3.0138
     6              3.0021
     7              2.6008
     8              2.5894
     9              2.5775
    10              2.6484
    11              2.6370
    12              2.6260
    13              2.5717
    14              2.5568
    15              2.5419
    16              1.6183
    17              1.6042
    18              1.5890
    19              1.5742
    20              1.5590
    21              1.3669
    22              1.3528
    23              1.3387
    24              0.8937
    25              0.8801
    26              0.8659

C8S OEt # MAR 44 # /CDCl3/  1H NMR  26/5/11.

3.023.043.063.08 ppm
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C8S OEt Mar 44 /CDCl3/  13C NMR  26/5/11.
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31P NMR spectrum of compound 28. 
 

 
 
1H NMR spectrum of compound 29. 
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C9S OEt # Mar 16# /CDCl3/  1H NMR  15/4/11.
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13C NMR spectrum of compound 29. 
 

 
 
31P NMR spectrum of compound 29. 
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3C9S OEt # Mar 16# /CDCl3/  13C NMR  15/4/11.

# 2011-09-12 11:52:23 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR16_Anob/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        62.8288    6.8475    2             J(1,0)
                        18.5807    2             J(1,0)
     2        39.0985  131.0648    3             J(2,0)
     3        27.7584    4.8920    3             J(3,0)
     4        16.3716    5.8729    2             J(4,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             62.7821
     2             62.7277
     3             62.9299
     4             62.8754
     5             40.1407
     6             39.0985
     7             38.0563
     8             27.7973
     9             27.7584
    10             27.7195
    11             16.3949

12 16 3482

63.0 ppm
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1H NMR spectrum of compound 30. 
 

 
 
13C NMR spectrum of compound 30. 
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C10S OEt MAR 06 CDCl3 1H NMR

# 2011-09-12 09:48:28 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/NAR-06-puro/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         3.0404    5.7542    2             J(1,0)
                        16.2792    3             J(1,0)
     2         2.6142    5.7765    3             J(2,0)
                        23.9062    2             J(2,0)
     3         2.5568    7.3269    3             J(3,0)
     4         1.5875    7.4519    5             J(4,0)
     5         1.3532    7.0768    3             J(5,0)
     6         0.8803    7.0018    3             J(6,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              3.0787
     2              3.0671
     3              3.0457
     4              3.0342
     5              3.0135
     6              3.0021
     7              2.6017
     8              2.5900
     9              2.5788
    10              2.6497
    11              2.6382
    12              2.6264
    13              2.5715
    14              2.5564
    15              2.5422
    16              1.6173
    17              1.6031
    18              1.5877
    19              1.5729
    20              1.5577
    21              1.3674
    22              1.3533
    23              1.3391
    24              0.8943
    25              0.8805
    26              0.8663
--------------------------
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C10S OEt Mar16 /CDCl3/ 13C NMR

# 2011-09-12 11:52:23 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR16_Anob/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        62.8288    6.8475    2             J(1,0)
                        18.5807    2             J(1,0)
     2        39.0985  131.0648    3             J(2,0)
     3        27.7584    4.8920    3             J(3,0)
     4        16.3716    5.8729    2             J(4,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             62.7821
     2             62.7277
     3             62.9299
     4             62.8754
     5             40.1407
     6             39.0985
     7             38.0563
     8             27.7973
     9             27.7584
    10             27.7195
    11             16.3949
    12             16.3482
--------------------------
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31P NMR spectrum of compound 30. 
 

 
 
1H NMR spectrum of compound 31. 
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C2S OH MAR 28 /D2O/ 1H NMR

# 2011-09-28 11:55:56 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR28/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
    1         2.9496    6.6517    2             J(1,0)
                       15.5540    3             J(1,0)
    2         2.5455    7.4019    4             J(2,0)
    3         2.3175    6.6267    3             J(3,0)
                       22.3058    3             J(3,0)
    4         1.1698    7.4387    3             J(4,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
    1              2.9873
    2              2.9740
    3              2.9562
    4              2.9429
    5              2.9251
    6              2.9118
    7              2.5677
    8              2.5525
    9              2.5379
   10              2.5233
   11              2.3754
   12              2.3617
   13              2.3489
   14              2.3301
   15              2.3173
   16              2.3036
   17              2.2862
   18              2.2725
   19              2.2597
   20              1.1846
   21              1.1695
   22              1.1549
--------------------------



21 
 

 
 
13C NMR spectrum of compound 31. 
 

 
 
31P NMR spectrum of compound 31. 
 

1314151617181920212223242526272829303132333435363738394041 ppm

1
3
.
6
9

2
5
.
9
5

2
6
.
8
1

3
8
.
3
2

3
9
.
2
7

4
0
.
2
3

C2S OH # MAR 28 # //D2O/ 13C NMR  8/8/11.

# 2011-09-14 16:12:21 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR28bis/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        39.2720  120.3062    3             J(1,0)
     2        26.8118    3.9111    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             40.2286
     2             39.2720
     3             38.3153
     4             26.8429
     5             26.8118
     6             26.7807
--------------------------

-80-60-40-20140 120 100 80 60 40 20 0 ppm
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C2S OH MAR 28 D2O 31P NMR 
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1H NMR spectrum of compound 32. 
 

 
 
13C NMR spectrum of compound 32. 
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C3S OH MAR 46 D2O 1H NMR

# 2011-09-13 13:40:19 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR46/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
    1         2.9372    6.4707    2             J(1,0)
                       15.9056    3             J(1,0)
    2         2.5106    7.3019    3             J(2,0)
    3         2.4198    6.5005    3             J(3,0)
                       22.8104    3             J(3,0)
    4         1.5288    7.3419    6             J(4,0)
    5         0.8712    7.3519    3             J(5,0)

----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
    1              2.9754
    2              2.9626
    3              2.9437
    4              2.9307
    5              2.9119
    6              2.8989
    7              2.5252
    8              2.5108
    9              2.4960
   10              2.4784
   11              2.4656
   12              2.4523
   13              2.4327
   14              2.4198
   15              2.4067
   16              2.3871
   17              2.3742
   18              2.3612
   19              1.5655
   20              1.5507
   21              1.5360
   22              1.5213
   23              1.5067
   24              1.4921
   25              0.8859
   26              0.8712
   27              0.8565

--------------------------
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C3S OH MAR 46 D2O 13C NMR

# 2011-09-13 10:20:40 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR46 27-04-11/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        39.2724  122.6153    3             J(1,0)
     2        27.1100    4.5413    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             40.2474
     2             39.2724
     3             38.2974
     4             27.1461
     5             27.1100
     6             27.0739
--------------------------
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31P NMR spectrum of compound 32. 
 

 
 
1H NMR spectrum of compound 33. 
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1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         2.9448    6.4087    2             J(1,0)
                        15.7928    3             J(1,0)
     2         2.5473    7.4387    3             J(2,0)
     3         2.3930    6.5994    3             J(3,0)
                        22.6021    3             J(3,0)
     4         1.5080    7.3814    5             J(4,0)
     5         1.3096    7.4158    6             J(5,0)
     6         1.1927    7.4387    3             J(6,0)
     7         0.8115    7.4387    3             J(7,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              2.9828
     2              2.9699
     3              2.9512
     4              2.9384
     5              2.9196
     6              2.9068
     7              2.5622
     8              2.5475
     9              2.5324
    10              2.4514
    11              2.4382
    12              2.4249
    13              2.4061
    14              2.3929
    15              2.3796
    16              2.3608
    17              2.3476
    18              2.3347
    19              1.5375
    20              1.5233
    21              1.5082
    22              1.4936
    23              1.4785
    24              1.3467
    25              1.3316
    26              1.3165
    27              1.3018
    28              1.2872
    29              1.2725
    30              1.2076
    31              1.1929
    32              1.1778
    33              0.8263
    34              0.8117
    35              0.7966
--------------------------

C4S OH # MAR36 # /D2O/  1H NMR  5/5/11.
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13C NMR spectrum of compound 33. 
 

 
 
31P NMR spectrum of compound 33. 
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C4S OH MAR36 D2O 13C NMR

# 2011-09-23 12:01:19 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/NAR36/3/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        39.2733  121.0258    3             J(1,0)
     2        27.1796    4.3142    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             40.2357
     2             39.2751
     3             38.3109
     4             27.2139
     5             27.1809
     6             27.1452
--------------------------

-150-100-50150 100 50 0 ppm

1
9
.
9
7C4S OH MAR-36 # /D2O/31P NMR  5/5/11.

+//..//..//info
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1H NMR spectrum of compound 34. 
 

 
 
13C NMR spectrum of compound 34. 
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SSC18  S5 OH  //D2O//   1H NMR  1/4/11.

# 2011-04-07 16:54:44 -0700 Juan Bautista_2@JB-NB01
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/SSC18b/11/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
    1         2.9759    6.4017    2             J(1,0)               
    2         2.9732    0.0000    1             J(2,0)               
    3         2.9283    6.6267    2             J(3,0)               
                      -15.7791    2             J(3,0)               
    4         2.5380    7.5770    3             J(4,0)               
    5         2.4207    6.2516    3             J(5,0)               
                       22.8434    3             J(5,0)               
    6         1.5277    7.2769    5             J(6,0)               
    7         0.7866    7.0768    3             J(7,0)               

----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [PPM]
--------------------------
    1              2.9823
    2              2.9695
    3              2.9732
    4              2.9192
    5              2.9059
    6              2.9507
    7              2.9375
    8              2.5531
    9              2.5384
   10              2.5228
   11              2.4794
   12              2.4661
   13              2.4533
   14              2.4336
   15              2.4208
   16              2.4103
   17              2.3878
   18              2.3750
   19              2.3622
   20              1.5568
   21              1.5426
   22              1.5279
   23              1.5133
   24              1.4986
   25              0.8007
   26              0.7865
   27              0.7724

2.953.00 ppm
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# 2011-04-18 09:25:03 -0700 Juan Bautista_2@JB-NB01
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/SSC18b/13/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        39.2603  121.7713    3             J(1,0)               
     2        27.1463    4.8906    3             J(2,0)               
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [PPM]
--------------------------
     1             40.2286
     2             39.2564
     3             38.2920
     4             27.1852
     5             27.1399
     6             27.1074
--------------------------

S-5 OH # SSC 18 # //D2O// ,  13C NMR  1/4/11.
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31P NMR spectrum of compound 34. 
 

 
 
1H NMR spectrum of compound 35. 
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C6SCH2CHP2 # MAR 18 # //D2O// ,  1H NMR  1/4/11.

# 2011-04-15 16:53:10 -0700 Juan Bautista_2@JB-NB01
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/MAR18b/1/pdata/1

1D TopSPIN Multiplet Table

------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     
------------------------------------------------------------
    1         2.4516    6.5267    3             J(1,0)     
    2         2.4063   22.7809    3             J(2,0)     
    3         2.4063    6.5267    3             J(3,0)     
    4         2.3610    6.5267    3             J(4,0)     
    5         1.5256    7.4394    5             J(5,0)     
    6         1.3048    7.1526    5             J(6,0)     
    7         0.7808    6.9809    3             J(7,0)     

------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [PPM]
--------------------------
    1              2.4647
    2              2.4519
    3              2.4386
    4              2.4519
    5              2.4061
    6              2.3608
    7              2.4194
    8              2.4061
    9              2.3933
   10              2.3741
   11              2.3608
   12              2.3480
   13              1.5554

14 1.5412 2.52.62.72.82.93.0 ppm
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13C NMR spectrum of compound 35. 
 

 
 
31P NMR spectrum of compound 35. 
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6MAR 18 13C NMR D2O

# 2011-05-05 16:18:37 -0700 Juan Bautista_2@JB-NB01
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/MAR18c/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        39.2868  121.7021    3             J(1,0)               
     2        27.1859    4.0872    3             J(2,0)               
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [PPM]
--------------------------
     1             40.2546
     2             39.2868
     3             38.3191
     4             27.2184
     5             27.1895
     6             27.1534
--------------------------

-50-40-30-20-10160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

2
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6

C6 # MAR 18 # //D2O// ,  31P NMR  1/4/11.
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1H NMR spectrum of compound 36. 
 

 
 
13C NMR spectrum of compound 36. 
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MAR20 D2O 1H NMR

# 2012-05-29 18:42:46 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR20b/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         2.9269    6.5350    2             J(1,0)
                        23.5561    3             J(1,0)
     2         2.5427    7.4519    3             J(2,0)
     3         1.5281    7.3769    5             J(3,0)
     4         1.2988    7.0393    5             J(4,0)
     5         0.7762    7.0018    3             J(5,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              2.9177
     2              2.9045
     3              2.9804
     4              2.9676
     5              2.9493
     6              2.9361
     7              2.5576
     8              2.5425
     9              2.5278
    10              1.5576
    11              1.5439
    12              1.5283
    13              1.5142
    14              1.4986
    15              1.3270
    16              1.3146
    17              1.2991
    18              1.2844
    19              1.2707
    20              0.7902
    21              0.7764
    22              0.7622
--------------------------

55 50 45 40 35 30 25 20 15 10 5 0 ppm

1
3
.
3
7

2
1
.
9
7

2
7
.
1
8

2
7
.
9
8

2
8
.
5
2

3
1
.
0
1

3
2
.
0
5

# 2011-05-06 16:38:46 -0700 Juan Bautista_2@JB-NB01
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/MAR20/3/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        39.2642  122.2617    3             J(1,0)               
     2        27.1618    3.9111    2             J(2,0)               
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [PPM]
--------------------------
     1             40.2364
     2             39.2642
     3             38.2920
     4             27.1774
     5             27.1463
--------------------------

# MAR 20 # //D2O// ,  13C NMR  1/4/11.
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31P NMR spectrum of compound 36. 
 

 
 
1H NMR spectrum of compound 37. 
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# 2011-05-04 18:13:58 -0700 Juan Bautista_2@JB-NB01
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/MAR48/11/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         2.9751    6.4813    2             J(1,0)               
     2         2.9527   15.9254    2             J(2,0)               
     3         2.9438    6.6665    2             J(3,0)               
     4         2.9123    6.6665    2             J(4,0)               
     5         2.5450    7.4072    3             J(5,0)               
     6         2.4047    6.6517    3             J(6,0)               
     7         2.3597   22.5058    3             J(7,0)               
     8         1.5314    7.4519    5             J(8,0)               
     9         1.3054    6.9393    5             J(9,0)               
    10         0.7785    7.0518    3            J(10,0)               
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [PPM]
--------------------------
     1              2.9816
     2              2.9686
     3              2.9686
     4              2.9368
     5              2.9505
     6              2.9371
     7              2.9190
     8              2.9057
     9              2.5598
    10              2.5450
    11              2.5302
    12              2.4180
    13              2.4047
    14              2.3914
    15              2.4047
    16              2.3599
    17              2.3147
    18              1.5612
    19              1.5472
    20              1.5320
    21              1.5172
    22              1.5016
    23              1.3331
    24              1.3198
    25              1.3050
    26              1.2913
    27              1.2776
    28              0.7926
    29              0.7789
    30              0.7644
--------------------------

MAR 48 # S-8 //D2O//,  1H NMR  3/5/11

2.902.953.00 ppm
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13C NMR spectrum of compound 37. 
 

 
 
31P NMR spectrum of compound 37. 
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0C8S OH MAR 48 /D2O/  13C NMR  3/5/11.

# 2011-09-28 17:50:06 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR48/3/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        39.4042  119.3316    3             J(1,0)
     2        27.3174    3.9125    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             40.3531
     2             39.3972
     3             38.4553
     4             27.3485
     5             27.3174
     6             27.2863
--------------------------

-100-80-60-40-20160 140 120 100 80 60 40 20 0 ppm
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MAR 48  S8 OH //D2O//,  31P NMR  3/5/11.
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1H NMR spectrum of compound 38. 
 

 
 
13C NMR spectrum of compound 38. 
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MAR 24 S8OH /CD3OD/  1H NMR  11/5/11.

# 2011-05-18 16:16:53 -0700 Juan Bautista_2@JB-NB01
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/MAR24bis/1/pdata/1

1D TopSPIN Multiplet Table

--------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifi
--------------------------------------------------------------------
     1         3.0641    6.1798    2             J(1,0)             
     2         3.0542   16.0217    2             J(2,0)             
     3         3.0320    6.1798    2             J(3,0)             
     4         3.0099   16.0217    2             J(4,0)             
     5         3.0005    6.1798    2             J(5,0)             
     6         2.5790    7.4387    3             J(6,0)             
     7         2.4808    6.8665    3             J(7,0)             
     8         2.4357   23.2315    3             J(8,0)             
     9         2.4357    6.0654    3             J(9,0)             
    10         2.3893    6.1798    3            J(10,0)             
    11         1.6026    7.4387    5            J(11,0)             
    12         1.3987    7.1526    5            J(12,0)             
    13         0.8916    6.9809    3            J(13,0)             
--------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [PPM]
--------------------------
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# 2011-05-17 14:07:41 -0700 Juan Bautista_2@JB-NB01
# TOPSPIN Multiplet Table
# C:/Bruker/TOPSPIN/data/guest/nmr/MAR24bis/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        40.0614  125.6886    3             J(1,0)               
     2        27.3135    4.4016    3             J(2,0)               
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [PPM]
--------------------------
     1             41.0609
     2             40.0653
     3             39.0620
     4             27.3485
     5             27.3096
     6             27.2785
--------------------------

# MAR 24 # S9OH //CD3OD//  13C NMR*  11/4/11.
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31P NMR spectrum of compound 38. 
 

 
 
1H NMR spectrum of compound 39. 
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6MAR 24 S)OH /CD3OD/ 31P NMR  3/5/11.
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# 2011-09-30 13:42:51 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/mar08-2/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         2.8468    6.0516    2             J(1,0)
                        15.6041    3             J(1,0)
     2         2.4758    6.8813    2             J(2,0)
     3         2.1241    6.0266    3             J(3,0)
                        22.5309    3             J(3,0)
     4         1.4942    7.3144    5             J(4,0)
     5         1.3058    7.4269    3             J(5,0)
     6         0.8440    6.9768    3             J(6,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              2.8840
     2              2.8719
     3              2.8528
     4              2.8407
     5              2.8216
     6              2.8095
     7              2.4827
     8              2.4689
     9              2.1812
    10              2.1692
    11              2.1570
    12              2.1361
    13              2.1241
    14              2.1120
    15              2.0910
    16              2.0790
    17              2.0670
    18              1.5234
    19              1.5097
    20              1.4946
    21              1.4800
    22              1.4649
    23              1.3207
    24              1.3065
    25              1.2910
    26              0.8580
    27              0.8443
    28              0.8301
--------------------------

C10S OH MAR 08 /DMSO-d6/ 1H NMR 3/5/11.
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13C NMR spectrum of compound 39. 
 

 
 
31P NMR spectrum of compound 39. 
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MAR 08 //D2O// 13C NMR (C-10) 25/4/11.

# 2011-08-24 10:17:59 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR08c/4/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        39.3731  127.1537    3             J(1,0)
     2        27.5041    3.9125    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             40.3842
     2             39.3809
     3             38.3620
     4             27.5352
     5             27.5041
     6             27.4729
--------------------------

-80-60-40-20140 120 100 80 60 40 20 0 ppm

1
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.
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1C10S OH MAR 08 /DMSO-d6/  31P NMR  3/5/11.
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1H NMR spectrum of compound 40. 
 

 
 
13C NMR spectrum of compound 40. 
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+//..//..//info

S(O) 4 OH  ALE 500-105 /D2O/   1H NMR  13/10/11.
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C4S(O) OH # ALE 500-105 # /D2O/  13C NMR

# 2011-11-07 09:12:22 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE105_500/4/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        48.4432    3.9125    3             J(1,0)
     2        33.2774  123.1609    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             48.4743
     2             48.4432
     3             48.4120
     4             34.2567
     5             33.2843
     6             32.2980
--------------------------



35 
 

 
 
31P NMR spectrum of compound 40. 
 

 
 
1H NMR spectrum of compound 41. 
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S(O)4 OH ALE 500-105 /D2O/    31P*  13/10/11.
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S5(O) OH # ALE 107-500 # /D2O/    1H NMR  27/10/11

# 2012-02-28 20:23:52 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE107_500C/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         0.7750    7.2769    3             J(1,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              0.7896
     2              0.7750
     3              0.7605
--------------------------
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13C NMR spectrum of compound 41. 
 

 
 
31P NMR spectrum of compound 41. 
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C5S(O) OH ALE 107 D2O 13C NMR

# 2011-11-07 11:46:41 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE107_500C/4/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        48.2328    3.7539    3             J(1,0)
     2        33.1091  124.6589    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             48.2627
     2             48.2333
     3             48.2030
     4             34.1003
     5             33.1145
     6             32.1178
--------------------------
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+//..//..//info

 C5 S(O) OH D2O 31P NMR 
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1H NMR spectrum of compound 42. 
 

 
 
13C NMR spectrum of compound 42. 
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+//..//..//info

C6S(O) OH # ALE 106-500 # //D2O/    1H  27/10/11
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5C6S(O) OH ALE106 D2O 13C NMR

# 2011-11-07 17:56:08 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE106_500C/4/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        48.2894    3.7413    3             J(1,0)
     2        33.1533  124.0912    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             48.3192
     2             48.2885
     3             48.2597
     4             34.1400
     5             33.1452
     6             32.1666
--------------------------
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31P NMR spectrum of compound 42. 
 

 
 
1H NMR spectrum of compound 43. 
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C6S(O) OH ALE 106-500  /D2O/  31P NMR  27/10/11.
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S7(O) OH # ALE 108-500 # //D2O/  1H NMR  27/10/11

# 2012-03-01 18:42:23 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE108_500C/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         1.2325    6.8979    5             J(1,0)
     2         0.7387    6.9018    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              1.2601
     2              1.2460
     3              1.2319
     4              1.2197
     5              1.2049
     6              0.7525
     7              0.7388
     8              0.7249
--------------------------
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13C NMR spectrum of compound 43. 
 

 
 
31P NMR spectrum of compound 43. 
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C7S(O) OH D2O 13C  NMR

# 2011-11-08 10:51:47 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE108_500C/4/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        48.2181    3.8608    3             J(1,0)
     2        33.0887  124.6385    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             48.2488
     2             48.2170
     3             48.1874
     4             34.0798
     5             33.0948
     6             32.0976
--------------------------

16.517.017.518.018.519.019.520.020.521.021.522.022.523.023.524.024.5 ppm

1
8
.
0
2

1
8
.
0
5S7 OH # ALE 108-500 # /D2O/  31P NMR  27/10/11.

+//..//..//info
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1H NMR spectrum of compound 44. 
 

 
 
13C NMR spectrum of compound 44. 
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# 2011-10-06 16:49:48 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR88_D2O/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         2.9437    7.4439    2             J(1,0)
                         8.9604    2             J(1,0)
                        13.2615    2             J(1,0)
     2         2.7751    5.8309    2             J(2,0)
     3         2.7703    5.8524    2             J(3,0)
                         8.4490    2             J(3,0)
                        13.4317    2             J(3,0)
     4         2.3793    6.0766    2             J(4,0)
                         8.7773    2             J(4,0)
     5         2.3460    5.3514    2             J(5,0)
     6         2.3291    6.2016    2             J(6,0)
     7         2.3043    5.7015    2             J(7,0)
     8         2.2860    5.5514    2             J(8,0)
     9         1.4066    7.2233    8             J(9,0)
    10         1.2890    6.9518    5            J(10,0)
    11         0.7924    7.0268    3            J(11,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              2.9733
     2              2.9588
     3              2.9551
     4              2.9405
     5              2.9468
     6              2.9316
     7              2.9292
     8              2.9140
     9              2.7810
    10              2.7693
    11              2.7541
    12              2.7424
    13              2.7709
    14              2.7599
    15              2.7980
    16              2.7860
    17              2.7814
    18              2.7693
    19              2.3942
    20              2.3819
    21              2.3765
    22              2.3645
    23              2.3514
    24              2.3407
    25              2.3353
    26              2.3229
    27              2.3100
    28              2.2986
    29              2.2916
    30              2.2805
    31              1.4572
    32              1.4454
    33              1.4304
    34              1.4148
    35              1.3991
    36              1.3846
    37              1.3687
    38              1.3561
    39              1.3168

C8S(O) OH MAR 88  /D2O/  1H NMR  11/8/11.
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713C NMR D2O 1-[(n-Octylsulfinyl)ethyl]-1,1-biphosphonic 

# 2011-11-04 16:10:44 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE109_500C/4/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        33.0828  124.7706    3             J(1,0)
     2        28.4704    8.8533    2             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             34.0750
     2             33.0820
     3             32.0907
     4             28.5056
     5             28.4352
--------------------------
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31P NMR spectrum of compound 44. 
 

 
 
1H NMR spectrum of compound 45. 
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C8S(O) OH # MAR 88 #  /D2O/  31P NMR  11/8/11.

# 2011-10-06 14:17:35 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR88_D2O/2/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        16.3590   99.4060    2             J(1,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             16.6045
     2             16.1135
--------------------------

0.80.91.01.11.21.31.41.51.61.71.81.92.02.12.22.32.42.52.62.72.82.93.03.13.2 ppm
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S(O)10 OH # MAR 122 # //D2O/ 1H NMR

+//..//..//info
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13C NMR spectrum of compound 45. 
 

 
31P NMR spectrum of compound 45. 
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3ALE216 C9S(O)CH2CHBP 13C NMR

# 2012-08-17 17:29:22 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE216/39/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        33.0074  127.0971    3             J(1,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             34.0180
     2             33.0271
     3             31.9967
--------------------------

-150-100-50150 100 50 0 ppm

1
6
.
9
9S(O)10 OH # MAR 122 # /D2O/  31P NMR  8/8/11.

+//..//..//info



43 
 

 
 
1H NMR spectrum of compound 46. 
 
 

 
 
13C NMR spectrum of compound 46. 
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C10S(O) OH MAR 106 D2O 1H NMR

# 2012-03-29 15:25:35 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/mar106-1/1/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         2.9815    7.4202    2             J(1,0)
                         8.8841    2             J(1,0)
                        13.2355    2             J(1,0)
     2         2.8084    5.5390    2             J(2,0)
                         8.4397    2             J(2,0)
                        13.6161    2             J(2,0)
     3         1.3254    7.0519    3             J(3,0)
     4         0.8222    7.0018    3             J(4,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              3.0110
     2              2.9969
     3              2.9926
     4              2.9783
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ALE195-500 /D2O/ 13C NMR

# 2012-07-03 09:17:40 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE195_500bis/29/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        32.9952  128.1347    3             J(1,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             34.0141
     2             33.0108
     3             31.9763
--------------------------
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31P NMR spectrum of compound 46. 
 

 
 
1H NMR spectrum of compound 47. 
 

45 40 35 30 25 20 15 10 5 0 ppm

1
4
.
1
5S10 OH # MAR 106 # /D2O/  31P NMR  11/8/11.

1.01.52.02.53.03.5 ppm

0
.
8
0

0
.
8
2

0
.
8
3

1
.
2
4

1
.
2
5

1
.
2
7

1
.
2
8

1
.
3
0

1
.
3
0

1
.
3
1

1
.
3
1

1
.
3
3

1
.
3
5

1
.
3
6

1
.
3
7

1
.
3
8

1
.
3
9

1
.
4
1

1
.
7
2

1
.
7
4

1
.
7
4

1
.
7
5

1
.
7
5

1
.
7
5

1
.
7
6

1
.
7
7

1
.
7
7

1
.
7
9

2
.
5
8

2
.
5
9

2
.
6
0

2
.
6
2

2
.
6
3

2
.
6
4

2
.
6
7

2
.
6
8

2
.
6
9

3
.
2
5

3
.
2
6

3
.
2
7

3
.
2
7

3
.
2
8

3
.
5
3

3
.
5
4

3
.
5
7

3
.
5
7

3
.
5
8

3
.
6
0

3
.
6
1

3.
00

4.
03

1.
81

0.
87

1.
64

1.
74

C5 S(O2) OH # MAR-82 # //D2O//  1H NMR  7/6/11.

# 2012-03-29 17:39:35 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR82b/6/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1         3.5860    5.2014    2             J(1,0)
                        23.7562    3             J(1,0)
     2         2.6341    5.1847    3             J(2,0)
                        22.7684    3             J(2,0)
     3         1.7552    7.7270    5             J(3,0)
     4         0.8179    7.2098    3             J(4,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              3.6066
     2              3.5963
     3              3.5437
     4              3.5333
     5              3.5758
     6              3.5653
     7              2.6900
     8              2.6797
     9              2.6693
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13C NMR spectrum of compound 47. 

 
 
31P NMR spectrum of compound 47. 
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ALE-207 13C NMR D2O 

# 2012-08-03 17:54:20 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/ALE207-bis/20/pdata/1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        48.2786    3.7466    3             J(1,0)
     2        33.1698  122.8591    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             48.3084
     2             48.2759
     3             48.2488
     4             34.1468
     5             33.1629
     6             32.1929
--------------------------
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9C5S(O2) OH # MAR-82 # /D2O/  31P NMR  7/6/11.
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13C NMR spectrum of compound 48. 
 
 

 
 
13C NMR spectrum of compound 48. 
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# MAR 22 # //D2O// ,  1H  1/4/11.

# 2011-08-26 13:47:40 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:/Bruker/TopSpin3.0/examdata/MAR22/1/pdata/1

1D TopSPIN Multiplet Table

---------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection  
---------------------------------------------------------
     1         3.3645    6.6697    2             J(1,0)
                         9.3212    2             J(1,0)
     2         3.3389    7.2269    2             J(2,0)
                         8.8773    2             J(2,0)
     3         3.2188    6.5517    2             J(3,0)
                         8.5522    2             J(3,0)
     4         3.1929    5.8868    2             J(4,0)
                         8.9089    2             J(4,0)
     5         1.4062    7.2098    5             J(5,0)
     6         0.7813    6.6017    3             J(6,0)
---------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1              3.3805
     2              3.3672
     3              3.3619
     4              3.3485
     5              3.3549
     6              3.3406
     7              3.3373
     8              3.3227
     9              3.2340
    10              3.2207
    11              3.2167
    12              3.2038
    13              3.1900
    14              3.1779
    15              3.2075
    16              3.1960
    17              1.4350
    18              1.4204
    19              1.4067
    20              1.3915
    21              1.3774
    22              0.7945
    23              0.7823
    24              0.7681
--------------------------
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C8 S+(CH3) OH MAR 22 D2O 13C NMR

# 2011-09-30 17:27:48 -0300 Administrator@JBR-01
# TOPSPIN Multiplet Table
# C:\Bruker\TopSpin3.0\examdata\MAR22biD\4\pdata\1

1D TopSPIN Multiplet Table

----------------------------------------------------------------------
Number    Shift [ppm]    J [Hz]    M         Connection     Identifier
----------------------------------------------------------------------
     1        40.8794    3.1789    3             J(1,0)
     2        35.6143  118.5267    3             J(2,0)
----------------------------------------------------------------------

1D TopSPIN Multiplet Lines Table

--------------------------
Number      Position [ppm]
--------------------------
     1             40.9046
     2             40.8813
     3             40.8541
     4             36.5568
     5             35.6096
     6             34.6718
--------------------------
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31P NMR spectrum of compound 48. 
 
 

 
 
COSY spectrum of compound 48. 
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HSQC spectrum of compound 48. 
 

 
 
Figure 1. 1H NMR spectra for monitoring the oxidation reaction of 25 with NaIO4 in D2O. 1H NMR 
analyses indicated that treatment of pentylsulfide derivative 25 with sodium metaperiodate afforded 
initially the expected oxidized species, the corresponding sulfoxide, but, on standing, this compound 
underwent a retro-Michael reaction as shown in the proton NMR sequence. Initially, it could be clearly 
observed the typical signal for the vinyl protons of 16 (H2C=) as a distorted doublet of doublets centered 
at 6.97 ppm (J = 39.0 Hz, 35.3 Hz). The signal size increases as the coordinates of time goes. 
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Figure 2. 31P NMR spectra for monitoring the oxidation reaction of 25 with NaIO4 in D2O. The signal 
corresponding to the phosphorus atom present in 16 at 14.40 ppm also increases versus the peaks 
corresponding to the diastereotopic phosphorus atoms present in the sulfoxy-containing oxidized product 
(an AB multiplet centered at 21.27 ppm) as the time elapses. A similar behavior was observed if the 
reaction was conducted employing oxygen peroxide or m-chloroperbenzoic acid. 
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MAR82b/111
1H 3 3
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1H 2 2
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Figure 3. 1H NMR spectra of monitoring oxidation of sulfide 34 to sulfoxide 41. In order to test the 
hypothesis that oxidation of the free bisphosphonic acids 31–39 would not undergo a retro-Michael 
addition, the reaction of compound 34 with hydrogen peroxide was monitored by 1H NMR. It is clearly 
illustrated that after addition of one equivalent of hydrogen peroxide, 34 was converted rapidly into 
sulfoxide 41. After 10 minutes, a second equivalent of hydrogen peroxide was added. No overoxidation 
was observed. A third equivalent was added after 10 minutes and compound 41 remained intact. Four 
hours were required to barely notice the characteristic signal of the sulfone derivative 47, that is, triplet of 
triplet centered at 2.63 ppm (J = 22.8 Hz and 5.1 Hz), and a double of triplets centered at 3.59 (J = 23.8 
and 5.2 Hz). Certainly, the spectrum of 47 was much simpler than that corrresponding to 41 due to lost of 
the assymetric center. Twenty four hours later almost all the sulfoxide was transformed into 47.  
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MAR82b/4
# MAR-82 # //D2O// ,  31P  con desacople de 1H "POWGATE" 4 4
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Figure 4. 31P NMR spectra of monitoring oxidation of sulfide 34 to sulfoxide 41. The signal 
corresponding to the phopshorus atoms at t = 0 appeared at 20.12 ppm. Then, the signal of the sulfoxide 
was observed as a strongly coupled system (18.02 ppm) that finally lead to a simplified signal of the 
phosphorus atoms bearing the sulfone group of 47 at 17.49 ppm. 
 
 


