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Complete ref. 12a 
 
12. (a) Barvian, M.; Boschelli, D. H.; Cossrow, J.; Dobrusin, E.; Fattaey, A.; Fritsch, A.; Fry, D.; 
Harvey, P.; Keller, P.; Garrett, M.; La, F.; Leopold, W.; McNamara, D.; Quin, M.; 
Trumpp-Kallmeyer, S.; Toogood, P.; Wu, Z.; Zhang, E. J. Med. Chem. 2000, 43, 4606. 
 
 
Experimental Section 
 
General. Equipment and Material All experiments were carried out in a closed Teflon-lined 
316L stainless steel autoclave (300 mL), the initial atmospheric air in the autoclave did not 
exchange for all oxidations. 1H NMR spectrum was recorded (400MHz) CDCl3 or d6-DMSO as 
the solvents with TMS as an internal reference. Conversions and selectivities were determined by 
GC analysis. Impurities were confirmed by GC-MS. Conversion and purity of the compound 
with a high melting point was detected via HPLC analysis. Benzyl alcohol, 1-octanol, 2-octanol 
were domestic reagents. Benzyl alcohol for high TON reactions was redistilled before using. 
TEMPO, tert-butyl nitrite (TBN), 4-methyl benzyl alcohol, 3-methyl benzyl alcohol, 2-methyl 
benzyl alcohol, 4-chloro benzyl alcohol, 3-chloro-benzyl alcohol, 2-chloro benzyl alcohol, 
2-thiophene methanol, 3-pyridine methanol, 4-nitrobenzyl alcohol, α-methyl-benzyl alcohol 
were commercial products. 1-(4-Methylphenyl)-1-ethanol and 1-(4-chlorophenyl)-1-ethanol 
were reduced from their corresponding acetophenones and their purity was confirmed by GC 
analysis. 4-Amino-2-methylthio-pyrimidine-5-methanol was prepared according to the literature 
procedure (1, 2). 
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Typical procedure of aerobic oxidation alcohols with benzyl alcohol as an example (entry 1 
in Table 2): To a Teflon-lines 316L stainless steel autoclave (300 mL), added 10.80 g (100 mmol) 
of benzyl alcohol, 15.6 mg (0.1 mmol, 0.1 mol%) of TEMPO, 48 μL (70 mg, 0.4 mmol, 0.4 
mol%) of 48% HBr (d = 1.46), 46 μL (41 mg, 0.4 mmol, 0.4 mol%) of TBN, 1.0 mL of water. 
Then closed the autoclave and charged oxygen to 0.6MPa. Put the autoclave into the oil bath, 
which was preheated to 80 oC. 4 hours later, the barometer dropped to 0.2 MPa indicated that the 
reaction was finished. The autoclave was taken out from the heating bath, cooled to room 
temperature and carefully depressurized the autoclave. Diluted the sample with CH2Cl2 and 
detected the conversion and selectivity by GC without any purification. GC result showed the 
reaction complete, the liquid in the autoclave was transferred into a separation funnel, washed 
with water (10 mL x 2), the organic layer was dried over anhydrous Na2SO4, concentrated to 
dryness to yield 10.25 g (96.7%) as an oil. 
 
Procedure of oxidation of 4-nitrobenzyl alcohol (entry 10 in Table 2): To a Teflon-lines 316L 
stainless steel autoclave (300 mL), added 15.31 g (100 mmol) of 4-nitro benzyl alcohol, 78.0 mg 
(0.5 mmol, 0.5 mol%) of TEMPO, 350 mg (2.0 mmol, 2 mol%) of 48% HBr, 210 mg (2.0 mmol, 
2 mol%) of TBN, 20 mL of acetonitrile (the minimum volume to form a slurry at room 
temperature). Then closed the autoclave and charged oxygen to 0.6MPa. Put the autoclave into 
the oil bath, which was preheated to 80 oC. 6 hours later, the barometer, whose pressure was 
dropped to 0.2 MPa, indicated that the oxidation was complete. The autoclave was taken out 
from the heating bath, cooled to room temperature and carefully depressurized the autoclave. 
Sampling to GC analysis and the result showed it was a clean oxidation. Diluted the slurry with 
20 mL of water and then filtered. The solid was washed with water (10 mL x 2) and dried to 
yield 14.65 g (97.0%) as a pale yellow solid. The structure of 4-nitro benzaldehyde was 
confirmed by 1H NMR (S-27). 
 
Procedure of oxidation of 4-amino-2-methylthio-pyrimidine-5-methanol (entry 16 in Table 
2): To a Teflon-lines 316L stainless steel autoclave (300 mL), added 16.40 g (96 mmol) of 
4-amino-2-methylthio-pyrimidine-5-methanol, 0.30 g (1.92 mmol, 2 mol%) of TEMPO, 1.34 g 
(7.68 mmol, 8 mol%) of 48% HBr, 0.79 g (7.68 mmol, 8 mol%) of TBN, 40 mL of acetonitrile 
(the minimum volume to form a slurry at room temperature). Then closed the autoclave and 
charged oxygen to 0.6MPa. Put the autoclave into the oil bath, which was preheated to 80 oC. 6 
hours later, the barometer, whose pressure was dropped to 0.2 MPa, indicated that the oxidation 
was complete. The autoclave was taken out from the heating bath, cooled to room temperature 
and carefully depressurized the autoclave. Diluted the slurry with 40 mL of water and then 
filtered. The solid was washed with aqueous acetonitrile (1 : 1, v/v, 20 mL x 2) and dried to yield 
13.30 g (81.8%) as a yellow solid. The structure of 4-amino-2-methylthio-pyrimidine- 
5-carboxaldehyde was confirmed by 1H NMR (S-42) and 13C NMR (S-43), the purity of product 
was analysis by HPLC (S-41). 
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General GC conditions: FFAP column, 30m x 0.25mm (id); FID detector, 240 oC; injection: 
240 oC; carrier gas: nitrogen; carrier gas rate: 1.0 mL / min; area normalization.  
 
Benzyl alcohol, 4-methyl benzyl alcohol, 3-methyl benzyl alcohol, 2-methyl benzyl alcohol, 
4-chloro benzyl alcohol, 3-chloro benzyl alcohol, 2-chloro benzyl alcohol, 2-thiophene methanol, 
3-pyridine methanol, 4-nitro benzyl alcohol, α-methyl benzyl alcohol, 
1-(4-methylphenyl)-1-ethanol, 1-(4-chlorophenyl)-1-ethanol and their corresponding carbonyl 
compounds were detected under a condition as: column temperature: 100 oC for 2 minutes, 
raising to 240 oC in a rate of 10 oC / min.  
 
1-Octanol, 2-octanol and their corresponding carbonyl compounds were performed under a 
condition as: 80 oC for 5 minutes, raising to 240 oC in a rate of 10 oC / min.  
 
HPLC condition for 4-amino-2-methylthio-pyrimidine-5-methanol: C18 column, 25cm x 
4.6mm (id); UV detector at 254 nm; eluent phase: acetonitrile : water = 70 : 30; Flow rate = 0.8 
mL / min. 
 
 
Reference:  
1. Ulbricht T. L. V.; Price, C. C. J. Org. Chem. 1956, 21, 567. 
2. Dymicky, M.; Caldwell, W. T. J. Org. Chem. 1962, 27, 4211. 
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Figure 37: 13C NMR spectrum of 4-amino-2-methylthio-pyrimidine-5-carboxaldehyde 
(isolated). 
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Figure 1.    

GC diagram of benzyl alcohol. 

CH2OH
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Figure 2.   

GC diagram of benzaldehyde from oxidation of benzyl alcohol  

CHO
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Figure 3. 

GC diagram of 4-methyl benzyl alcohol. 

CH2OH
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Figure 4.  

GC diagram of 4-methyl benzaldehyde from oxidation of 4-methyl benzyl alcohol. 
 

CHO
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Figure 5. 

GC diagram of 3-methyl benzyl alcohol. 

CH2OH
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Figure 6. 

GC diagram of 3-methyl benzaldehyde from oxidation of 3-methyl benzyl alcohol. 

CHO
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Figure 7. 

GC diagram of 2-methyl benzyl alcohol. 

CH2OH
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Figure 8. 

GC diagram of 2-methyl benzaldehyde from oxidation of 2-methyl benzyl alcohol. 

CHO
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Figure 9.  

GC diagram of 4-chloro benzyl alcohol. 

CH2OH

Cl
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Figure 10.  

GC diagram of 4-chloro benzaldehyde from oxidation of 4-chloro benzyl alcohol. 

CHO

Cl
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Figure 11.  

GC diagram of 3-chloro benzyl alcohol. 

CH2OH

Cl
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Figure 12.  

GC diagram of 3-chloro benzaldehyde from oxidation of 3-chloro benzyl alcohol. 

CHO

Cl
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Figure 13.  

GC diagram 2-chloro benzyl alcohol. 

CH2OH
Cl
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Figure 14. 

GC diagram of 2-chloro benzaldehyde from oxidation of 2-chloro benzyl alcohol. 

CHO
Cl
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Figure 15.  

GC diagram of 2-thiophene methanol. 

S CH2OH
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Figure 16. 

GC diagram of 2-thiophene carboxaldehyde from oxidation of 2-thiophene methanol. 

S CHO
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Figure 17.  

GC diagram of 3-pyridine methanol. 

N

CH2OH
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Figure 18.  

GC diagram of 3-pyridine carboxaldehyde from oxidation of 3-pyridine methanol 

AcOH 
N

CHO
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Figure 19.  

GC diagram of 4-nitrobenzyl alcohol 

CH2OH

NO2
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Figure 20. 

GC diagram of 4-nitro benzaldehyde from oxidation of 4-nitro benzyl alcohol. 

CHO

NO2
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Figure 21. 

1H NMR spectrum of 4-nitro benzaldehyde 
 

CHO

NO2
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Figure 22. 

GC diagram of α-methyl-benzyl alcohol 

OH
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Figure 23. 

GC diagram of acetophenone from oxidation of α-methyl benzyl alcohol. 

O
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Figure 24. 

GC diagram of 1-(4-methylphenyl)-1-ethanol 

OH
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Figure 25. 

GC diagram of 4-methyl acetophenone from oxidation of 1-(4-methylphenyl)-1-ethanol. 

O
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Figure 26. 

GC diagram of 1-(4-chlorophenyl)-1-ethanol 

Cl
OH
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Figure 27. 

GC diagram of 4-chloro acetophenone from oxidation of 1-(4-chlorophenyl)-1-ethanol. 

Cl
O
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Figure 28. 

1H NMR spectrum of 4-chloroacetophenone (isolated) 
 

Cl
O



Supporting Information 

                                                 S-      35

 
Figure 29. 

GC diagram of 2-octanol. 

OH
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Figure 30. 

GC diagram of 2-octanone from oxidation of 2-octanol. 

O
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Figure 31 

GC diagram of 1-octanol. 

OH
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Figure 32 

GC diagram of oxidation of 1-octanol. 

O

O

O
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Figure 33 

GC diagram of 1-octanal (isolated via distillation). 

O
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Figure 34. 
HPLC diagram of 4-amino-2-methylthio-pyrimidine-5-methanol. 

 

N

NS NH2

CH2OH
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Figure 35. 
HPLC diagram of 4-amino-2-methylthio-pyrimidine-5-carboxaldehyde (isolated) 

 

N

NS NH2

CHO
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Figure 36 

1H NMR spectrum of 4-amino-2-methylthio-pyrimidine-5-carboxaldehyde (isolated). 
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Figure 37. 

13C NMR spectrum of 4-amino-2-methylthio-pyrimidine-5-carboxaldehyde (isolated) 
 

N

NS NH2

CHO


