
 

 S 1 

Electronic Supplementary Information 

 

Ligand-Free Suzuki–Miyaura Coupling Using Ruthenium(0) Nanoparticles 

and a Continuously Irradiating Microwave System 

 

Toshiki Akiyama
†
, Takahisa Taniguchi

‡
, Nozomi Saito

⊥

, Ryohei Doi
‡
, Tetsuo Honma

§
, Yusuke Tamenori

§
, Yuuta 

Ohki
#
, Naoyuki Takahashi

#
, Hiromichi Fujioka

†
, Yoshihiro Sato,*

 ‡
 and Mitsuhiro Arisawa*

†
  

 

†
Graduate School of Pharmaceutical Sciences, Osaka University, Yamada-oka 1-6, Suita, Osaka 565-0871, Japan  

‡
Faculty of Pharmaceutical Sciences, Hokkaido University, Kita-12, Nishi-6, Kita-ku, Sapporo 060-0812, Japan 

⊥

Meiji Pharmaceutical University, 2-522-1 Noshio, Kiyose, Tokyo 204-8588, Japan 

§
Japan Synchrotron Radiation Research Institute, 1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5198, Japan 

#
Tokyo Rikakikai Co., Ltd. (Brand: EYELA), TN Koishikawa Bldg. 1-15-17 Koishikawa Bunkyo-ku, Tokyo 

112-0002 Japan  

*Corresponding Author. Phone: +81-6-6879-8226, Fax: +81-6-6879-8229, E-mail: arisaw@phs.osaka-u.ac.jp 

 
 
Contents 
• NMR charts of 3a – 3u       	 	 	  S2-S22 

 
  

Electronic Supplementary Material (ESI) for Green Chemistry.
This journal is © The Royal Society of Chemistry 2017



 

 S 2 

 

  

PPM

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

DFILE 150314_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 10- 06 11:57:22
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        16384
FREQU      7503.00 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         20.4 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           50

E:\ 1.  NMR\ NMR Date\ 150314_proton- 1- 1.als
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DFILE 150314_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 10- 06 18:53:19
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         20.9 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150314_carbon- 1- 1.als
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DFILE 150316_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 10- 07 12:34:08
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP        460.0 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           50

E:\ 1.  NMR\ NMR Date\ 150316_proton- 1- 1.als
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DFILE 150316_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2017- 04- 05 11:53:40
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         19.7 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150316_carbon- 1- 1.als
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DFILE 150318_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 10- 11 11:59:07
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         20.6 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           50

E:\ 1.  NMR\ NMR Date\ 150318_proton- 1- 1.als
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DFILE 150318_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 10- 11 12:04:20
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         20.8 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150318_carbon- 1- 1.als
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DFILE 150320_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 10- 13 12:05:43
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         20.3 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150320_carbon- 1- 1.als
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DFILE 150320_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 10- 13 11:58:53
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         19.9 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           50

E:\ 1.  NMR\ NMR Date\ 150320_proton- 1- 1.als
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DFILE 150322_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 10- 14 13:10:18
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         20.4 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           50

E:\ 1.  NMR\ NMR Date\ 150322_proton- 1- 1.als
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DFILE 150322_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 10- 14 13:51:58
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         20.2 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150322_carbon- 1- 1.als
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DFILE 150324_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 10- 17 12:14:11
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         20.0 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           50

E:\ 1.  NMR\ NMR Date\ 150324_proton- 1- 1.als
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DFILE 150324_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 10- 17 12:19:25
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         20.8 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150324_carbon- 1- 1.als
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DFILE 150326_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 10- 27 12:08:20
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         20.1 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           42

E:\ 1.  NMR\ NMR Date\ 150326_proton- 1- 1.als
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DFILE 150326_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 10- 27 12:13:33
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         20.2 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150326_carbon- 1- 1.als

14
1.

92
19

14
1.

89
33

13
5.

32
39

13
0.

28
00

12
9.

77
47

12
9.

16
45

12
8.

03
94

12
7.

21
94

12
6.

73
31

12
5.

73
20

 7
7.

32
42

 7
7.

20
98

 7
7.

00
00

 7
6.

68
54

 2
0.

45
91

 -
0.

01
20



 

 S 9 

 

 

PPM

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

DFILE 150328_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 11- 03 16:47:21
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         19.4 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           44

E:\ 1.  NMR\ NMR Date\ 150328_proton- 1- 1.als
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DFILE 150328_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 11- 03 16:52:32
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         19.8 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150328_carbon- 1- 1.als
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DFILE 150592_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 11- 22 12:51:18
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         19.8 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           50

E:\ 1.  NMR\ NMR Date\ 150592_proton- 1- 1.als
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DFILE 150592_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2017- 04- 12 13:48:52
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         19.9 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           60

F:\ 1.  NMR\ NMR Date\ 150592_carbon- 1- 1.als
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DFILE 150493_proton- 1- 1.als
COMNT single_pulse
DATIM 2017- 01- 06 11:50:03
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP        460.0 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           34

E:\ 1.  NMR\ NMR Date\ 150493_proton- 1- 1.als
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DFILE 150493_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2017- 01- 06 11:55:19
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .5000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP        460.0 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150493_carbon- 1- 1.als
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DFILE 150462_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 11- 16 18:55:04
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         19.5 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           44

E:\ 1.  NMR\ NMR Date\ 150462_proton- 1- 1.als
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DFILE 150462_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 11- 16 19:23:53
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         19.5 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150462_carbon- 1- 1.als
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DFILE 150470_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 12- 06 12:15:14
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         18.6 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           44

E:\ 1.  NMR\ NMR Date\ 150470_proton- 1- 1.als
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DFILE 150470_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 12- 06 12:20:29
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         19.1 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         1.20 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150470_carbon- 1- 1.als
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DFILE 150492_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 12- 15 12:09:09
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         18.4 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           50

E:\ 1.  NMR\ NMR Date\ 150492_proton- 1- 1.als
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DFILE 150492_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 12- 15 12:14:25
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .5000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         18.4 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150492_carbon- 1- 1.als
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DFILE 150467_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 11- 17 12:05:41
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         19.4 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           42

E:\ 1.  NMR\ NMR Date\ 150467_proton- 1- 1.als
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DFILE 150467_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 11- 17 12:10:55
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         19.6 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150467_carbon- 1- 1.als
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DFILE 150476_proton- 1- 1.als
COMNT single_pulse
DATIM 2016- 11- 21 12:17:04
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         19.4 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           52

E:\ 1.  NMR\ NMR Date\ 150476_proton- 1- 1.als
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DFILE 150476_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2016- 11- 21 12:22:16
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         19.9 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150476_carbon- 1- 1.als
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DFILE 150478_proton- 1- 1.als
COMNT single_pulse
DATIM 2017- 01- 12 00:14:24
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP        460.0 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           44

E:\ 1.  NMR\ NMR Date\ 150478_proton- 1- 1.als
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DFILE 150478_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2017- 01- 12 00:19:36
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP        460.0 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150478_carbon- 1- 1.als
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DFILE 150477_proton- 1- 1.als
COMNT single_pulse
DATIM 2017- 02- 07 19:34:44
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP        460.0 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           42

E:\ 1.  NMR\ NMR Date\ 150477_proton- 1- 1.als
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DFILE 150477_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2017- 02- 07 19:39:57
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         19.6 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150477_carbon- 1- 1.als
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DFILE 150483_proton- 1- 1.als
COMNT single_pulse
DATIM 2017- 01- 20 22:24:20
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         18.2 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           44

E:\ 1.  NMR\ NMR Date\ 150483_proton- 1- 1.als
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DFILE 150483_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2017- 01- 20 22:29:34
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         18.8 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150483_carbon- 1- 1.als
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DFILE 150604_proton- 1- 1.als
COMNT single_pulse
DATIM 2017- 03- 23 15:31:29
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP         18.4 c
SLVNT ACETN
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           46

E:\ 1.  NMR\ NMR Date\ 150604_proton- 1- 1.als
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DFILE 150604_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2017- 03- 23 17:36:05
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        32767
FREQU     31407.04 Hz
SCANS         2000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP         19.0 c
SLVNT ACETN
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150604_carbon- 1- 1.als
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DFILE 150605_proton- 1- 1.als
COMNT single_pulse
DATIM 2017- 01- 21 13:56:14
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP        460.0 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           44

E:\ 1.  NMR\ NMR Date\ 150605_proton- 1- 1.als
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DFILE 150605_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2017- 01- 21 14:01:26
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP        460.0 c
SLVNT CDCL3
EXREF        77.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150605_carbon- 1- 1.als
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DFILE 150485_proton- 1- 1.als
COMNT single_pulse
DATIM 2017- 01- 26 12:27:35
OBNUC 1H
EXMOD proton.jxp      
OBFRQ       399.78 MHz
OBSET         4.19 KHz
OBFIN         7.29 Hz
POINT        13107
FREQU      6002.40 Hz
SCANS           16
ACQTM       2 .1837 sec
PD       5 .0000 sec
PW1         5.64 usec
IRNUC 1H
CTEMP        460.0 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           42

E:\ 1.  NMR\ NMR Date\ 150485_proton- 1- 1.als
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DFILE 150485_carbon- 1- 1.als
COMNT single pulse decouple d gated NOE
DATIM 2017- 01- 26 12:32:49
OBNUC 13C
EXMOD carbon.jxp      
OBFRQ       100.53 MHz
OBSET         5.35 KHz
OBFIN         5.86 Hz
POINT        26214
FREQU     25125.63 Hz
SCANS         1000
ACQTM       1 .0433 sec
PD       2 .0000 sec
PW1         3.05 usec
IRNUC 1H
CTEMP        460.0 c
SLVNT CDCL3
EXREF         0.00 ppm
BF         0.12 Hz
RGAIN           60

E:\ 1.  NMR\ NMR Date\ 150485_carbon- 1- 1.als
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