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The melting points were determined with a Barnstead International MEL-TEMP, and were 
uncorrected. 1H NMR spectra were recorded on a Bruker DRX 400-P spectrometer (400 MHz) or a 
Bruker DRX 500-P NMR spectrometer (500 MHz), and the chemical shifts of the 1H NMR spectra 
are given in δ relative to internal tetramethylsilane (TMS). 13C NMR spectra were recorded using a 
Bruker DRX-400P (101 MHZ) or a Bruker AVANCE III 500 (126 MHZ). Mass spectra were 
recorded on a JEOL JMS-700T mass spectrometer with electron-impact ionization or electrospray 
ionization. High resolution mass spectra (HRMS) were also recorded on a JEOL JMS-700T 
spectrometer. IR spectra were measured as thin-film (neat) or KBr disks on a JASCO FT/IR-7300 
spectrometer. Elemental analyses were performed using a Yanagimoto CHN corder MT-5.  
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II. Spectral data for the compounds 

(1) 1,3-Thiaza-1,3-butadienes (5, 6): 

5a (R1 = NMe2, R2 = t-C4H9): 

IR Spectrum 

 
1H NMR spectrum 
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13C NMR spectrum 

 

 

5b (R1 = NMe2, R2 = C6H5): 

Mass Spectrum 

 

IR Spectrum 
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1H NMR spectrum 

 
13C NMR spectrum 
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HRMS 
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5c (R1 = NMe2, R2 = p-ClC6H4): 

Mass spectrum 

 

IR spectrum 
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1H NMR 

 
13C NMR 
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HRMS 

 

 

5d (R1 = NMe2, R2 = CH=CHC6H5): 

Mass Spectrum 
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IR Spectrum 

 
1H NMR 
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13C NMR 
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HRMS 
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5e (R1 = NMe2, R2 = Mes): 

Mass Spectrum 
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IR Spectrum 

 
1H NMR 
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13C NMR 
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HRMS 

 

 
 

5f (R1 = R2 = NMe2)7: 
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IR spectrum 

 
1H NMR 

 
13C NMR 
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6 (R1 = C6H5, R2 = NMe2):8 

Mass spectrum 
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IR spectrum 

 
1H NMR 
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13C NMR 
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(2) 1,3-Thiaza-1,3-butadiene-Ethanol Adduct (7): 

7a (R1 = NMe2, R2 = t- C4H9): 

Mass spectrum 

 
IR spectrum 

 
1H NMR 
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13C NMR 
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7b (R1 = NMe2, R2 = C6H5): 

MS spectrum 

 
IR spectrum 
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1H NMR 

 
13C NMR 
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(3) 1,3-Thiaza-1,3-butadiene-[4+2]-Cycloadducts (9~12): 

9a (R1 = NMe2, R2 = t-C4H9, R3 =H, R4 = CO2Me): 

Mass spectrum 

 
IR spectrum 

 
1H NMR 
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13C NMR 
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10a (R1 = NMe2, R2 = t-C4H9, R3 = R4 = CO2Me): 

Mass spectrum 
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IR spectrum 

 
1H NMR 
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13C NMR 
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HRMS 
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11a (R1 = NMe2, R2 = R3 = t-C4H9, R4 = COCO2Me): 

Mass spectrum 

 

IR spectrum 
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1H NMR 

 

13C NMR 



36 
 

 

 



37 
 

 

 

HRMS 
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12: 

Mass spectrum 

 

 

IR spectrum 
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1H NMR 

 
13C NMR 
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HRMS 
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(4) 5H-1,2,4-Oxathiazoles (13): 

13a (R1 = NMe2, R2 = t-C4H9): 

IR Spectrum 

 

 
1H NMR 
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13C NMR 
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(5) 2,3-Dihydro-1,2,4-thiadiazoles (15) and Amidinoamidine-C6H5-NMe2-NTs (16) 

15a (R1 = NMe2, R2 = t-C4H9): 

IR Spectrum 

 
1H NMR 

 
13C NMR 
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15b (R1 = NMe2, R2 = C6H5): 

Mass Spectrum 
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IR Spectrum 

 
1H NMR 
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13C NMR 
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15c (R1 = NMe2, R2 = p-ClC6H4): 

IR spectrum 

 
1H NMR 
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13C NMR 
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15d (R1 = NMe2, R2 = CH=CHC6H5): 

Mass spectrum 
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IR spectrum 

 
1H NMR 
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13C NMR 
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HRMS 
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15e (R1 = NMe2, R2 = Mes): 

IR spectrum 
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1H NMR 

 
13C NMR 
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HRMS 
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Amidinoamidine-C6H5-NMe2-NTs (16) 

Mass spectrum 

 
IR spectrum 

 
1H NMR 
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13C NMR 
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(6) 4,5-dihydro-1,3-thiazoles (18) and 1,3-thiazoles (19): 

trans-18a (R1 = NMe2, R2 = t-C4H9): 

Mass spectrum 

 
IR Spectrum 

 
1H NMR 
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13C NMR 
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HRMS 

 

 

19b (R1 = NMe2, R2 = C6H5) 

Mass spectrum 
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IR spectrum 

 
1H NMR 
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cis-18e (R1 = NMe2, R2 = Mes) 

Mass spectrum 

 

IR spectrum 
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1H NMR 

 
13C NMR 
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HRMS 

 

 

 

trans-18e (R1 = NMe2, R2 = Mes) 

Mass spectrum 
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IR spectrum 
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1H NMR 

 
13C NMR 
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HRMS 
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19b (R1 = NMe2, R2 = C6H5, R3 = CO2Me)16: 

Mass spectrum 

 
 

IR spectrum 
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1H NMR 

 
 

19e (R1 = NMe2, R2 = Mes, R3 = CO2Me): 

Mass spectrum 
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IR spectrum 

 
1H NMR 



77 
 

 
13C NMR 
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HRMS 
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19f (R1 = NMe2, R2 = H, R3 = CO2Me): 

Mass spectrum 
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IR spectrum 

 
1H NMR 
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13C NMR 
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HRMS 
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(7) 5-Chloro-1,3-thiazoles (20): 

20a (R1 = NMe2, R2 = t-C4H9) 

Mass spectrum 

 

IR spectrum 
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1H NMR 

 
13C NMR 
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20e (R1 = NMe2, R2 = Mes) 

Mass spectrum 

 

IR spectrum 
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1H NMR 

 
13C NMR 
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HRMS 
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