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4SRN78_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  18  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649488  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

ppm- 1- 012345678910111213

1 . 81
2 . 73

2 . 87
0 . 34

2 . 03
2 . 66

2 . 17
1 . 10

1 . 14
1 . 94
1 . 17

3 . 00

4SRN78_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  18  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 160  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712689  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  45  m i n

ppm020406080100120140160180200220
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4SRN81_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Ga . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  19  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6410 . 3  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 5389191  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

ppm- 024681012

2 . 04
2 . 71

1 . 92
2 . 86

1 . 97
0 . 93

2 . 13
2 . 65
0 . 21

2 . 07
2 . 00

3 . 00

4SRN81_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  19  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 48  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109792  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  29  m i n

ppm020406080100120140160180200220
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HCl

CH2Cl2
3 h, 70 ºC

Ph

N
MeO

OAc
Ph

X

X = NOMe (3) or O (4)

3 and 4

4SRN95_ c r ud e +NO2Ph

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  26  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042604  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

2 . 00
1 . 04

2 . 06
0 . 25

0 . 25
0 . 19
0 . 19

ppm- 1- 012345678910111213

3
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4SRN88_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Ga . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  22  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6410 . 3  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 5389191  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

2 . 24
2 . 87

0 . 49
1 . 49

0 . 26
2 . 09

0 . 13
2 . 76

0 . 59
1 . 67

2 . 87
3 . 62

2 . 22
0 . 78
3 . 16
3 . 00

ppm- 024681012
4SRN88_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  22  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 192  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109785  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220
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4SRN75_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  15  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649491  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 96
2 . 69

2 . 06
3 . 00

2 . 04
1 . 15

1 . 03
3 . 03

3 . 00

ppm- 1- 012345678910111213
4SRN75_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  15  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 128  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712685  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  30  m i n

ppm020406080100120140160180200220
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 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Ga . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J un  17  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6410 . 3  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 5389191  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 81
2 . 37

2 . 79
0 . 23

2 . 01
2 . 27

0 . 50
2 . 03

1 . 13
1 . 05

2 . 99
3 . 00

ppm- 024681012
3SRN213_13Cdp f

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  17  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 48  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109835  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  22  m i n

ppm020406080100120140160180200220
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mixture of ~3.3:1
major to minor E/Z isomers
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2SRN187_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   / e x po r t / home / c h emp a c k / v nm r s y s / d a t a
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  2SRN187_ c l e a n_1H

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  11  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649488  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 03
0 . 12

0 . 96
2 . 76
0 . 42

1 . 12
1 . 22

3 . 00
0 . 43

3 . 27

ppm- 1- 012345678910111213
3SRN145_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  10  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 240  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109769  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  29  m i n

ppm020406080100120140160180200220
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3SRN279_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug   4  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649488  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

ppm- 1- 012345678910111213

0 . 77
1 . 79

1 . 92
1 . 96

0 . 22
2 . 29

0 . 48
2 . 00

3 . 12
7 . 13

2 . 98
3 . 00

3SRN279_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug   4  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 128  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712704  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  45  m i n
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mixture of ~3.4:1
major to minor E/Z isomers



S10  

 

 

3SRN275 a _1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   / e x po r t / home / c h emp a c k / v nm r s y s / d a t a
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  3SRN275 a _1H

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  11  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 8  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649490  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  40  s e c

0 . 68
1 . 75

0 . 20
2 . 27

0 . 47
1 . 96

10 . 46
3 . 07

3 . 00

ppm- 1- 012345678910111213
3SRN267_ f r 39 - 61_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug   3  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 128  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712666  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  11  m i n

ppm020406080100120140160180200220

16
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N
HO S3

mixture of ~6:1
major to minor E/Z isomers



S11  

 

3SRN235_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J un  23  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042606  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 78
0 . 17

0 . 85
0 . 80

0 . 37
1 . 89

1 . 76
0 . 73

1 . 68
0 . 88

3 . 00

ppm- 1- 012345678910111213
3SRN236_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  10  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 112  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109773  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220

16
3

.4
89

77
.0

00

77
.3

17

76
.6

83

26
.0

24

26
.6

30

28
.2

69

31
.5

70

35
.5

70

37
.1

51

24
.6

71

23
.8

21

20
.3

34

16
.8

13

16
.2

14

N

OH S4

mixture of ~5:1
major to minor E/Z isomers



S12  

 

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J u l  23  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042606  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

ppm- 1- 012345678910111213

1 . 00
0 . 98

1 . 04
2 . 01

2 . 99
1 . 07

1 . 14
4 . 92

1 . 02

3SRN266_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  10  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 32  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109785  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  29  m i n

ppm020406080100120140160180200220

16
2

.2
25

77
.0

0077
.3

21

76
.6

83

47
.6

33

44
.2

01

34
.2

64

33
.5

91

26
.6

30

25
.9

46

25
.8

96

25
.3

28

24
.7

67

N
OH

H

H

S5



S13  

4SRN102_ c l e a n_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   / e x po r t / home / c h emp a c k / v nm r s y s / d a t a
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  10  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649488  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

ppm- 1- 012345678910111213

0 . 97
0 . 92

0 . 95
0 . 92

0 . 96
3 . 00

4SRN102_ c l e a n_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  10  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 576  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712658  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  45  m i n

ppm020406080100120140160180200220
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S14  

 

4SRN102_19 F _ r e a l

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  F LUOR I NE

Pu l s e  Se qu e n c e :  F LUOR I NE  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  10  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  30 . 0  d e g r e e s
 Ac q .  t i me  0 . 734  s e c
 W i d t h  89285 . 7  Hz
 16  r e p e t i t i on s
OBSERVE   F 19 ,  376 . 8658672  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 5  Hz
F T  s i z e  131072
To t a l  t i me  0  m i n  31  s e c

ppm- 180- 160- 140- 120- 100- 80- 60- 40- 20020

-6
2

.7
97

F3C

N
OHS6



S15  

 

S t a nd a r d  P r o t on

 Samp l e  Name :
   
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  P r o t on

Pu l s e  Se qu e n c e :  P r o t on  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t   1  2008

Op e r a t o r :  s h a r o s e
VNMRS - 500   " Dy . Ch em . LSA . UM i c h . e du "

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 000  s e c
 W i d t h  8003 . 2  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042595  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 2  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  24  s e c

ppm- 024681012

0 . 97
0 . 84

1 . 77
1 . 08

3 . 00
STANDARD  1H  OBSERVE  -  p r o f i l e

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  10  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 80  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109800  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  29  m i n

ppm020406080100120140160180200220
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S16  

 

S t a nd a r d  P r o t on

 Samp l e  Name :
   
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  P r o t on

Pu l s e  Se qu e n c e :  P r o t on  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p   3  2008

Op e r a t o r :  s h a r o s e
VNMRS - 400   " Md . Ch em . LSA . UM i c h . e du "

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 000  s e c
 W i d t h  8003 . 2  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042619  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 2  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  24  s e c

ppm- 024681012

0 . 88
0 . 89
0 . 93

1 . 48
0 . 90

3 . 04
3 . 00

3SRN14_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  10  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 64  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109812  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  29  m i n

ppm020406080100120140160180200220

15
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S17  

 

S t a nd a r d  P r o t on

 Samp l e  Name :
   
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  P r o t on

Pu l s e  Se qu e n c e :  P r o t on  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t   1  2008

Op e r a t o r :  s h a r o s e
VNMRS - 400   " Md . Ch em . LSA . UM i c h . e du "

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 000  s e c
 W i d t h  8003 . 2  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042609  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 2  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  24  s e c

0 . 89
0 . 89

0 . 89
0 . 90
0 . 88
0 . 87

3 . 00

ppm- 024681012
3SRN26_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  10  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 48  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109804  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220
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S18  

 

4SRN25_1H_DMSO

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  4SRN25_1H_DMSO

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  dms o
Da t a  c o l l e c t e d  on :  No v  23  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9066271  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 84
1 . 05

1 . 01
0 . 98

1 . 00
3 . 00

3 . 08

ppm- 1- 012345678910111213
3SRN25_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  10  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 192  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109773  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  29  m i n

ppm020406080100120140160180200220
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STANDARD  PROTON  PARAMETERS

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  19  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6410 . 3  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  400 . 5205667  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

ppm- 024681012

0 . 89
3 . 96

5 . 94
0 . 98

1 . 84
0 . 92

3 . 00
9 . 69

3SRN299_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  19  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 80  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109785  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220
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4SRN103_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  10  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649492  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

ppm- 1- 012345678910111213

0 . 96
1 . 98

2 . 01
3 . 00

9 . 49

4SRN103_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  10  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 64  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712678  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  11  m i n

ppm020406080100120140160180200220
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3SRN99_1 - 30 - 09

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . Edu - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J a n  31  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 556  s e c
 W i d t h  6410 . 3  Hz
 8  r e p e t i t i on s
OBSERVE    H1 ,  400 . 5297586  MHz
DATA  PROCESS I NG
F T  s i z e  32768
To t a l  t i me  0  m i n  36  s e c

0 . 94
0 . 89

1 . 41
1 . 76

1 . 97
2 . 00

2 . 00

ppm- 0246810123SRN99_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  10  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 64  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109796  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220
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3SRN234_ c r ud e

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J un  22  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042606  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 80
3 . 03

1 . 01
1 . 04

0 . 25
2 . 85

2 . 22
0 . 89
2 . 38
2 . 27
0 . 87
0 . 46

1 . 60
2 . 37

3 . 00

ppm- 1- 012345678910111213
S t d  Ca r bon

 Samp l e  Name :
   
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  Ca r bon

Pu l s e  Se qu e n c e :  Ca r bon  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J u l   2  2008

Op e r a t o r :  s h a r o s e
VNMRS - 500   " Dy . Ch em . LSA . UM i c h . e du "

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  30 . 0  d e g r e e s
 Ac q .  t i me  1 . 300  s e c
 W i d t h  24140 . 0  Hz
 176  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712736  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 8  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  24  s e c

ppm020406080100120140160180200220
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2SRN196_ c l e a n_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   / e x po r t / home / c h emp a c k / v nm r s y s / d a t a
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  11  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649490  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 81
0 . 09

0 . 70
2 . 24
0 . 37

2 . 75
0 . 33
2 . 19

0 . 30
2 . 08

3 . 00

ppm- 1- 012345678910111213
STANDARD  F LUOR I NE  PARAMETERS

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . Edu - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  CDC l 3
Da t a  c o l l e c t e d  on :  J un   5  2008

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  1 . 285  s e c
 W i d t h  25510 . 2  Hz
 400  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7132888  MHz
DECOUPLE   H1 ,  400 . 5317616  MHz
 Powe r  45  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 5  Hz
F T  s i z e  65536
To t a l  t i me  1  h r ,  16  m i n

ppm020406080100120140160180200220

16
6

.0
03

16
6

.4
51

16
8

.6
85

17
0

.7
88

77
.0

0077
.3

17

76
.6

83

64
.1

45

63
.9

36

45
.9

72

40
.1

67 22
.6

51

21
.7

31

21
.5

07

20
.7

95

19
.6

82

19
.5

74

16
.3

12

12
.3

93

11
.5

81

11
.3

34

N

OAc

AcO S14

mixture of ~11:1
major to minor E/Z isomers



S24  

 

2SRN287_ c l e a n_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   / e x po r t / home / c h emp a c k / v nm r s y s / d a t a
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  11  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649484  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 82
1 . 96

1 . 91
2 . 05

0 . 21
0 . 72

2 . 08
2 . 91

2 . 91
6 . 56

6 . 28
3 . 00

ppm- 1- 012345678910111213
3SRN287_ f r 40_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug   6  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 80  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712770  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  11  m i n

ppm020406080100120140160180200220

16
8

.2
69

16
8

.3
19

16
8

.4
79

16
8

.6
96

16
8

.9
75

17
0

.5
58

17
0

.6
15

12
3

.0
03

13
1

.9
67

13
1

.9
93

13
3

.7
18

13
3

.7
67

28
.3

42

28
.4

07

28
.5

29

28
.7

32

29
.2

20

29
.6

24

31
.8

40

37
.7

26

37
.7

83

41
.4

15

45
.3

86

64
.0

19

64
.3

78

76
.6

83

77
.0

00

77
.3

20

26
.5

73

26
.4

73

25
.8

82

25
.7

75

22
.1

59

21
.7

47

20
.7

13

20
.6

91

19
.6

57

19
.6

19

11
.8

52

11
.3

15

N

N
O

O

AcO

OAc

S15

mixture of ~3.6:1
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3SRN278_ c l e a n_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   / e x po r t / home / c h emp a c k / v nm r s y s / d a t a
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  11  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649488  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 99
2 . 12

0 . 28
0 . 66

2 . 17
1 . 98
0 . 65

1 . 99
0 . 72

2 . 10
11 . 32

3 . 00

ppm- 1- 012345678910111213
STANDARD  1H  OBSERVE  -  p r o f i l e

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  16  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 256  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109773  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  29  m i n

ppm020406080100120140160180200220
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major to minor E/Z isomers



S26  

 

3SRN239_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J un  29  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042604  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 00
0 . 53

1 . 01
0 . 24

2 . 02
0 . 27

1 . 18
2 . 95
0 . 81
2 . 96
0 . 88
1 . 09

6 . 76

ppm- 1- 012345678910111213
3SRN240_ f r 29_ma j o r _13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J un  30  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 96  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109785  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  40  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220
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S27  

 

3SRN283_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug   7  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649645  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 90
0 . 96

3 . 13
0 . 64
2 . 41
3 . 00
1 . 38

4 . 67
5 . 73

1 . 25

ppm- 1- 012345678910111213
3SRN283_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug   7  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 336  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712689  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  45  m i n

ppm020406080100120140160180200220
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S28  

4SRN100_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  11  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6410 . 3  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  400 . 5205667  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 04
1 . 09

1 . 01
0 . 21
2 . 96
3 . 18
3 . 00

0 . 20

ppm- 024681012
4SRN100_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  11  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 688  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109788  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220
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mixture of ~16:1
major to minor E/Z isomers



S29  

 

4SRN100_19 F

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  F LUOR I NE

Pu l s e  Se qu e n c e :  F LUOR I NE  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  11  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  30 . 0  d e g r e e s
 Ac q .  t i me  0 . 734  s e c
 W i d t h  89285 . 7  Hz
 16  r e p e t i t i on s
OBSERVE   F 19 ,  376 . 8658745  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 5  Hz
F T  s i z e  131072
To t a l  t i me  0  m i n  31  s e c

ppm- 180- 160- 140- 120- 100- 80- 60- 40- 20020

-6
2
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F3C

N
OAc

OAc

S19

mixture of ~16:1
major to minor E/Z isomers



S30  

 

3SRB92_ c r ud e

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Ga . Ch em . LSA . UM i c h . Edu - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  De c  17  2008

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 556  s e c
 W i d t h  6410 . 3  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 5389189  MHz
DATA  PROCESS I NG
F T  s i z e  32768
To t a l  t i me  1  m i n  5  s e c

0 . 89
0 . 48
0 . 56

1 . 01
0 . 36
6 . 02
3 . 00
0 . 28

0 . 24

ppm- 024681012
3SRB41_ f r 37_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . Edu - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  10  2008

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  1 . 285  s e c
 W i d t h  25510 . 2  Hz
 48  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7132942  MHz
DECOUPLE   H1 ,  400 . 5317616  MHz
 Powe r  40  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 5  Hz
F T  s i z e  65536
To t a l  t i me  38  m i n

ppm020406080100120140160180200220
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mixture of ~12:1
major to minor E/Z isomers



S31  

 

2SRB295_pu r e

 Samp l e  Name :
   
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  P r o t on

Pu l s e  Se qu e n c e :  P r o t on  ( s 2pu l )
So l v e n t :  CDC l 3
Da t a  c o l l e c t e d  on :  Aug  27  2008

Op e r a t o r :  s h a r o s e
VNMRS - 500   " Dy . Ch em . LSA . UM i c h . e du "

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 000  s e c
 W i d t h  8003 . 2  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042609  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 2  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  24  s e c

0 . 88
0 . 94

0 . 88
3 . 08
2 . 83
3 . 08
3 . 00

ppm- 024681012

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . Edu - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  27  2008

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  1 . 285  s e c
 W i d t h  25510 . 2  Hz
 400  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7132880  MHz
DECOUPLE   H1 ,  400 . 5317616  MHz
 Powe r  40  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 5  Hz
F T  s i z e  65536
To t a l  t i me  1  h r ,  16  m i n

ppm020406080100120140160180200220

16
9

.5
28

16
8

.4
53

16
1

.8
90

14
5

.8
82

12
2

.9
62

12
8

.2
26

13
0

.0
12

13
1

.4
81

13
5

.8
71

77
.0

00

77
.3

17

76
.6

83

16
.6

68

19
.7

13

20
.7

88

21
.0

81

Me

N
OAc

OAc

S21

mixture of ~8:1
major to minor E/Z isomers



S32  

 

S t d  p r o t on

 Samp l e  Name :
   
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  P r o t on

Pu l s e  Se qu e n c e :  P r o t on  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  20  2008

Op e r a t o r :  s h a r o s e
VNMRS - 500   " Dy . Ch em . LSA . UM i c h . e du "

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 000  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649486  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 2  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  24  s e c

0 . 98
1 . 90

0 . 18
3 . 14

0 . 21
3 . 01
3 . 00
3 . 00
0 . 19

0 . 20

ppm- 1- 012345678910111213

S t d  Ca r bon

 Samp l e  Name :
   
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  Ca r bon

Pu l s e  Se qu e n c e :  Ca r bon  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  20  2008

Op e r a t o r :  s h a r o s e
VNMRS - 500   " Dy . Ch em . LSA . UM i c h . e du "

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  30 . 0  d e g r e e s
 Ac q .  t i me  1 . 300  s e c
 W i d t h  24140 . 0  Hz
 320  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712699  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 8  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  24  s e c

ppm020406080100120140160180200220
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mixture of ~20:1
major to minor E/Z isomers



S33  

 

4SRN14_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  28  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649492  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

4 . 22
6 . 37

1 . 98
1 . 04

3 . 06
3 . 04
0 . 20
3 . 00
0 . 19

0 . 15
0 . 65
8 . 86

ppm- 1- 012345678910111213S t d  p r o t on

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  26  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 160  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712678  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  11  m i n

ppm020406080100120140160180200220
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S34  

 

3SRN113_ma j o r _1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  CDC l 3
Da t a  c o l l e c t e d  on :  F e b  19  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  4 . 097  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042611  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 2  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  16  s e c

1 . 08
1 . 13

1 . 10
2 . 73
3 . 06
0 . 27
2 . 79
0 . 37

0 . 24
0 . 77
9 . 00

ppm- 1- 012345678910111213

3SRN113_ma j o r _13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . Edu - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  F e b  19  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  1 . 285  s e c
 W i d t h  25510 . 2  Hz
 320  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7132904  MHz
DECOUPLE   H1 ,  400 . 5317616  MHz
 Powe r  40  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 5  Hz
F T  s i z e  65536
To t a l  t i me  38  m i n

ppm020406080100120140160180200220
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S35  

 

3SRN102B

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . Edu - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  F e b   4  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 556  s e c
 W i d t h  6410 . 3  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  400 . 5297586  MHz
DATA  PROCESS I NG
F T  s i z e  32768
To t a l  t i me  1  m i n  5  s e c

0 . 81
0 . 86

0 . 87
2 . 04

2 . 02
2 . 82

3 . 00
2 . 02

ppm- 024681012
STANDARD  1H  OBSERVE  -  p r o f i l e

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  16  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 112  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109796  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220
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S36  

 

S t d  p r o t on

 Samp l e  Name :
   
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  P r o t on

Pu l s e  Se qu e n c e :  P r o t on  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J u l  19  2008

Op e r a t o r :  s h a r o s e
VNMRS - 500   " Dy . Ch em . LSA . UM i c h . e du "

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 000  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649492  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 2  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  24  s e c

0 . 63
1 . 95

2 . 59
2 . 01

2 . 24
1 . 21

2 . 19
2 . 14

2 . 05
3 . 00

ppm- 1- 012345678910111213
S t d  Ca r bon

 Samp l e  Name :
   
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  Ca r bon

Pu l s e  Se qu e n c e :  Ca r bon  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J u l  19  2008

Op e r a t o r :  s h a r o s e
VNMRS - 500   " Dy . Ch em . LSA . UM i c h . e du "

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  30 . 0  d e g r e e s
 Ac q .  t i me  1 . 300  s e c
 W i d t h  24140 . 0  Hz
 208  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712677  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 8  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  24  s e c

ppm020406080100120140160180200220
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S37  

 

S t d  p r o t on

 Samp l e  Name :
   
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  P r o t on

Pu l s e  Se qu e n c e :  P r o t on  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J u l  19  2008

Op e r a t o r :  s h a r o s e
VNMRS - 500   " Dy . Ch em . LSA . UM i c h . e du "

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 000  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649484  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 2  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  24  s e c

2 . 26
2 . 58

0 . 96
0 . 94

0 . 90
2 . 03

2 . 03
2 . 54

2 . 20
3 . 00

ppm- 1- 012345678910111213

S t d  Ca r bon

 Samp l e  Name :
   
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  Ca r bon

Pu l s e  Se qu e n c e :  Ca r bon  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J u l  19  2008

Op e r a t o r :  s h a r o s e
VNMRS - 500   " Dy . Ch em . LSA . UM i c h . e du "

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  30 . 0  d e g r e e s
 Ac q .  t i me  1 . 300  s e c
 W i d t h  24140 . 0  Hz
 544  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712670  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 8  Hz
F T  s i z e  65536
To t a l  t i me  0  m i n  24  s e c

ppm020406080100120140160180200220

16
1

.8
25

14
1

.8
71

12
8

.3
20

12
8

.4
22

12
5

.8
22

77
.3

15

77
.0

00

76
.6

78

63
.7

20

43
.2

90

35
.4

74

27
.5

41

30
.9

69

21
.0

22

12
.2

17

N

OH

OH
10

minor



S38  

 

S t d  p r o t on

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  27  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649645  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

2 . 51
2 . 88

0 . 02
0 . 02

0 . 92
0 . 96

2 . 88
1 . 82

0 . 88
2 . 14

1 . 11
0 . 91

3 . 00

ppm- 1- 012345678910111213

3SRN224D

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  J un  25  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 128  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712678  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  30  m i n

ppm020406080100120140160180200220
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corresponding isoxazoline S26



S39  

 

4SRN26 - i s o x a z o l i n e _1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  31  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649494  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 92
2 . 32

0 . 82
0 . 83

0 . 80
1 . 87

0 . 98
0 . 90

1 . 99
0 . 99

1 . 01
3 . 00

ppm- 1- 012345678910111213

4SRN26 - i s o x a z o l i n e _13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  31  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 176  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109781  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220
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S40  

 

4SRN96_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v   7  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042606  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

2 . 05
2 . 13

0 . 05
0 . 04

0 . 98
0 . 71
2 . 50

0 . 96
1 . 92

0 . 88
3 . 54

3 . 25
6 . 68

3 . 00

ppm- 1- 012345678910111213

STANDARD  CARBON  PARAMETERS

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  10  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 128  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109773  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  11  m i n

ppm020406080100120140160180200220
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contains ~5% of the 
corresponding isoxazoline



S41  

 

4SRN97_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v   7  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042606  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 03
0 . 03

0 . 88
0 . 93

1 . 99
0 . 90

1 . 83
0 . 87

2 . 06
4 . 23

2 . 09
4 . 29

3 . 00

ppm- 1- 012345678910111213
3SRN268_d i a c e t o x y l a t i on_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug   4  2009

 T emp .  20 . 0  C  /  293 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 144  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109773  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  40  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220

21
5

.0
53

77
.0

00

77
.3

21

76
.6

83

62
.4

52

54
.9

38

32
.5

09

42
.7

79

45
.0

71

28
.9

96

28
.6

71

26
.6

61

23
.2

14

21
.3

12

11
.8

16

Cl

O

OH

S28

contains ~5% of the 
corresponding isoxazoline



S42  

 

3SRN294_3h_ a f t e r 3 r db a t c hKc a r b

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Ga . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  13  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6410 . 3  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 5389259  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 05
1 . 00

2 . 40
1 . 32

2 . 22
5 . 39

2 . 37
2 . 61

1 . 28

ppm- 0246810123SRN292_13C_ c ob a l t

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  13  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 64  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109781  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220
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S43  

 

3SRB23

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . Edu - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  15  2008

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 556  s e c
 W i d t h  6410 . 3  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  400 . 5297582  MHz
DATA  PROCESS I NG
F T  s i z e  32768
To t a l  t i me  1  m i n  5  s e c

1 . 05
0 . 97
0 . 84
0 . 99

0 . 91
3 . 00
2 . 98

ppm- 024681012
3SRB23

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . Edu - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  15  2008

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  1 . 285  s e c
 W i d t h  25510 . 2  Hz
 272  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7132880  MHz
DECOUPLE   H1 ,  400 . 5317616  MHz
 Powe r  40  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 5  Hz
F T  s i z e  65536
To t a l  t i me  1  h r ,  16  m i n

ppm020406080100120140160180200220
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S44  

 

4SRN92_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  10  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6410 . 3  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  400 . 5205667  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 82
0 . 95

0 . 93
0 . 88

3 . 01
3 . 00

ppm- 024681012

4SRN91_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  23  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 160  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109785  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  22  m i n

ppm020406080100120140160180200220

20
4

.4
24

16
0

.2
54

13
7

.4
84

13
0

.4
19

12
7

.9
76

11
8

.1
28

11
9

.3
30

77
.0

00

77
.3

17

76
.6

83

26
.6

46

20
.4

89

Me

O

OH

S31



S45  

 

4SRN36_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  CDC l 3
Da t a  c o l l e c t e d  on :  Se p   7  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042606  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 18
0 . 99
1 . 04

3 . 03
9 . 00

ppm- 1- 012345678910111213
4SRN36_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  12  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 176  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712681  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  30  m i n

ppm020406080100120140160180200220
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S46  

 

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Ga . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Ma y   6  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 556  s e c
 W i d t h  6410 . 3  Hz
 8  r e p e t i t i on s
OBSERVE    H1 ,  399 . 5389259  MHz
DATA  PROCESS I NG
F T  s i z e  32768
To t a l  t i me  0  m i n  29  s e c

0 . 86
0 . 98

0 . 91
0 . 97

3 . 00
9 . 20

ppm- 024681012
3SRN179_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Oc t  10  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 64  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109777  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  29  m i n

ppm020406080100120140160180200220
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S47  

 

4SRN99_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  10  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649488  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 98
0 . 84

0 . 93
3 . 12

9 . 00

ppm- 1- 012345678910111213
4SRN99_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  10  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 144  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712689  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  11  m i n

ppm020406080100120140160180200220
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S48  

 

4SRN66_ c r ud e _1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d3od
Da t a  c o l l e c t e d  on :  Se p  30  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9062276  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 93
1 . 35
0 . 46

0 . 95
3 . 00

9 . 12

ppm- 1- 012345678910111213
STANDARD  1H  OBSERVE  -  p r o f i l e

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d3od
Da t a  c o l l e c t e d  on :  Se p  30  2009

 T emp .  10 . 0  C  /  283 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 256  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7112298  MHz
DECOUPLE   H1 ,  400 . 5241485  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  29  m i n

ppm020406080100120140160180200220
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S49  

 

4SRN46_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d3od
Da t a  c o l l e c t e d  on :  Se p  12  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 1  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9062233  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 95
0 . 92
0 . 96

0 . 85
3 . 00

8 . 97

ppm- 1- 012345678910111213
4SRN31_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d3od
Da t a  c o l l e c t e d  on :  Se p  12  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 96  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7112321  MHz
DECOUPLE   H1 ,  400 . 5241485  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  29  m i n

ppm020406080100120140160180200220
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S50  

 

2SRB289_ t =1200d a y 2

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Ga . Ch em . LSA . UM i c h . Edu - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Aug  17  2008

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  1 . 000  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 556  s e c
 W i d t h  6410 . 3  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 5389189  MHz
DATA  PROCESS I NG
F T  s i z e  32768
To t a l  t i me  1  m i n  5  s e c

0 . 93
0 . 94

2 . 11
2 . 91
3 . 12

3 . 00

ppm- 024681012
4SRN105_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   / e x po r t / home / c h emp a c k / v nm r s y s / d a t a
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  10  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 32  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712758  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  45  m i n

ppm020406080100120140160180200220
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S51  

 

4SRN46_1H

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  11  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042537  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 88
0 . 95

0 . 91
1 . 21

3 . 03
3 . 00

ppm- 1- 012345678910111213

4SRN65_13C

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  No v  10  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 80  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712724  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  11  m i n

ppm020406080100120140160180200220
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S52  

 

4SRN44_ f r 11

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  10  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  6399 . 5  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  399 . 9649645  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 86
0 . 82

0 . 92
3 . 00
2 . 95
2 . 83

ppm- 1- 012345678910111213
4SRN44_ f r 11

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Z r . Ch em . LSA . UM i c h . e du - i no v a 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  10  2009

 T emp .  23 . 0  C  /  296 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 607  s e c
 W i d t h  25141 . 4  Hz
 208  r e p e t i t i on s
OBSERVE   C13 ,  100 . 5712685  MHz
DECOUPLE   H1 ,  399 . 9669644  MHz
 Powe r  39  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  11  m i n

ppm020406080100120140160180200220
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S53  

4SRN47_ c r ud e

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  14  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042609  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 87
0 . 42
0 . 51

0 . 92
2 . 95

3 . 00

ppm- 1- 012345678910111213

STANDARD  1H  OBSERVE  -  p r o f i l e

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  16  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 96  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109781  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  1  h r ,  29  m i n

ppm020406080100120140160180200220
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S54  

 

4SRN45_ c r ud e

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  14  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042809  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

1 . 08
1 . 92

0 . 50
0 . 58
1 . 69

3 . 25
3 . 09
3 . 26

3 . 00

ppm- 1- 012345678910111213
STANDARD  1H  OBSERVE  -  p r o f i l e

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  16  2009

 T emp .  25 . 0  C  /  298 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 256  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109777  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220
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S55  

 
 

4SRN53_ma j o r

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Sn . Ch em . LSA . UM i c h . e du - i no v a 500
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  PROTON

Pu l s e  Se qu e n c e :  PROTON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  18  2009

Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 500  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  3 . 500  s e c
 W i d t h  7998 . 4  Hz
 16  r e p e t i t i on s
OBSERVE    H1 ,  499 . 9042606  MHz
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  0 . 3  Hz
F T  s i z e  65536
To t a l  t i me  1  m i n  12  s e c

0 . 82
2 . 01
1 . 00

1 . 95
0 . 90

1 . 90
3 . 00

ppm- 1- 012345678910111213
STANDARD  1H  OBSERVE  -  p r o f i l e

 Samp l e  Name :
   
 Da t a  Co l l e c t e d  on :
   Co . Ch em . LSA . UM i c h . e du - v nm r s 400
 A r c h i v e  d i r e c t o r y :
   
 Samp l e  d i r e c t o r y :
   
 F i d F i l e :  CARBON

Pu l s e  Se qu e n c e :  CARBON  ( s 2pu l )
So l v e n t :  c d c l 3
Da t a  c o l l e c t e d  on :  Se p  18  2009

 T emp .  10 . 0  C  /  283 . 1  K
Op e r a t o r :  s h a r o s e

 Re l a x .  d e l a y  0 . 100  s e c
 Pu l s e  45 . 0  d e g r e e s
 Ac q .  t i me  2 . 569  s e c
 W i d t h  25510 . 2  Hz
 288  r e p e t i t i on s
OBSERVE   C13 ,  100 . 7109777  MHz
DECOUPLE   H1 ,  400 . 5225704  MHz
 Powe r  41  dB
 c on t i nuou s l y  on
 WALTZ - 16  modu l a t e d
DATA  PROCESS I NG
 L i n e  b r o a d e n i ng  1 . 0  Hz
F T  s i z e  131072
To t a l  t i me  44  m i n

ppm020406080100120140160180200220
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