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Figure 1.   1H NMR of Crude Oxycodone (1) in CDCl3 (sample from reduction of 
14-hydroxycodeinone* over 5% Pd/BaSO4 in MeOH) 

 

 
 

*Prepared via oxidation of thebaine in HOAc-TFA, according to reaction conditions reported in 
reference 1. 
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Figure 2.   13C NMR of Crude Oxycodone (1) in CDCl3 (sample from reduction of 
14-hydroxycodeinone* over 5% Pd/BaSO4 in MeOH) 

 

 
 

*Prepared according to conditions described in reference 1 
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Figure 3.   1H NMR of Crude Oxycodone (1) in CDCl3 (sample from reduction of 
14-hydroxycodeinone hydrochloride* over 5% Pd/BaSO4 in MeOH) 

 

 
 

*Prepared via oxidation of thebaine hydrochloride with m-CPBA in 10% HOAc  
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Figure 4.   13C NMR of Crude Oxycodone (1) in CDCl3 (sample from reduction of 
14-hydroxycodeinone hydrochloride* over 5% Pd/BaSO4 in MeOH) 

 

 
 

*Prepared via oxidation of thebaine hydrochloride with m-CPBA in 10% HOAc 
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Figure 5.  Oxycodone (1) IR spectrum 
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Figure 6.  Oxycodone (1) HPLC 
 

 
 
 
 
*Prepared via conditions in Table 1, Entry 8. 
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Figure 7.  1H NMR of Crude Oxymorphone (2) in CDCl3 (sample from reduction of 
14-hydroxymorphinone Hydrochloride* over 5% Pd/BaSO4 in MeOH) 

 

 
 

*Prepared via oxidation of oripavine hydrochloride with m-CPBA in 10% HOAc  
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Figure 8.  1H NMR of Crude Oxymorphone Hydrochloride (2·HCl) in DMSO-d6 (sample from 
reduction of 14-hydroxymorphinone Hydrochloride* over 5% Pd/BaSO4 in MeOH) 

 
 

 
 
*Prepared via oxidation of oripavine hydrochloride with m-CPBA in 10% HOAc  
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Figure 9.  1H NMR of Crude Oxymorphone Hydrochloride (2·HCl) in D2O*1 (sample from 
reduction of 14-hydroxymorphinone Hydrochloride*2 over 5% Pd/BaSO4 in MeOH) 

 

 
 

*1Oxymorphone hydrochloride forms a gem-diol, with a characteristic singlet at δ 4.65 ppm, in D2O 
(Reference 2) 
*2Prepared via oxidation of oripavine hydrochloride with m-CPBA in 10% HOAc  
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Figure 10.  13C NMR of Crude Oxymorphone (2) in DMSO-d6 (sample from reduction of 
14-Hydroxymorphinone Hydrochloride over 5% Pd/BaSO4 in MeOH) 
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Figure 11.  Oxymorphone (2)  IR spectrum 
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Figure 12.  Oxymorphone (2) HPLC 
 

 
 
 
 
*Prepared via conditions in Table 1 Entry 11 
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Figure 13.  1H NMR of 14-Hydroxycodeinone (5)* in D2O + TFA 
 

 
 

*Prepared via literature methods reported in reference 1 
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Figure 14.  1H NMR of Crude 14-Hydroxycodeinone Hydrochloride (5·HCl)* in D2O 
 

 
 

*Prepared via oxidation of thebaine hydrochloride with m-CPBA in 10% HOAc 
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Figure 15.  13C NMR of Crude 14-Hydroxycodeinone Hydrochloride (5·HCl)* in D2O 
 

 
 

*Prepared via oxidation of thebaine hydrochloride with m-CPBA in 10% HOAc 
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Figure 16.  1H NMR of Crude 14-Hydroxymorphinone Hydrochloride (6·HCl)* in D2O 
 

 
 

*Prepared via oxidation of oripavine hydrochloride with m-CPBA in 10% HOAc 
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Figure 17.  13C NMR of Crude 14-Hydroxymorphinone Hydrochloride (6·HCl)* in D2O 
 

 
 
*Prepared via oxidation of oripavine hydrochloride with m-CPBA in 10% HOAc 
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Figure 18.  1H NMR of Naltrexone (7) in CDCl3 
 

 
 

  

2.
02

2.
07

1.
18

2.
21

1.
90

1.
14
1.
12
3.
17
1.
13
1.
11

2.
35

1.
09

1.
00

2.
36

1.
03

1.
00

0.
15
2

0.
15
4

0.
16
6

0.
55
8

0.
56
1

0.
57
8

0.
58
1

0.
88
0

1.
64
5

1.
64
7

1.
65
3

1.
65
6

1.
68
1

1.
87
6

1.
88
1

1.
88
9

2.
09
5

2.
16
7

2.
17
7

2.
31
3

2.
34
9

2.
40
8

2.
42
5

2.
43
7

2.
45
0

2.
59
2

2.
60
7

2.
95
3

3.
02
3

3.
03
7

3.
04
6

3.
05
9

3.
08
3

3.
18
7

3.
20
2

4.
69
6

5.
30
9

6.
58
6

6.
60
6

6.
71
0

6.
73
0

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

S20 
 

Figure 19.  13C NMR of Naltrexone (7) in CDCl3 
 

 
 
  

3.
72
2

3.
94
6

9.
32
4

22
.5
54

30
.5
37

31
.2
54

36
.1
06

43
.5
42

50
.9
65

59
.1
29

61
.9
15

70
.3
76

76
.6
83

77
.0
00

77
.3
18

90
.4
52

11
7.
91
3

11
9.
76
3

12
4.
04
1

12
9.
00
1

13
8.
82
9

14
3.
52
2

20
9.
95
1

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

S21 
 

Figure 20.  Naltrexone (7) IR spectrum 
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Figure 21.  Naltrexone (7) HPLC 
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Figure 22.  1H NMR of Crude N-Noroxymorphone Hydrochloride (9·HCl) in DMSO-d6 (sample 
from reduction of 14-hydroxy-N-normorphinone Hydrochloride over 5% Pd/BaSO4 in MeOH) 
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Figure 23.  1H NMR of Crude N-Noroxymorphone Hydrochloride (9·HCl) in D2O* (sample from 

reduction of 14-hydroxy-N-normorphinone Hydrochloride over 5% Pd/BaSO4 in MeOH) 
 

 
*The hydrochloride salt of 6-keto-morphinans such as oxycodone and oxymorphone are known to 
form gem-diols in D2O (Reference 2); in the case of N-noroxymorphone, the singlet at δ 4.63 ppm 
is characteristic of the chemical shift due to H-6 of the gem-diol. 
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Figure 24.  13C NMR of Crude N-Noroxymorphone (9) in DMSO-d6 (sample from reduction of 
14-Hydroxy-N-normorphinone Hydrochloride over 5% Pd/BaSO4 in MeOH) 
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Figure 25.  Noroxymorphone (9) IR spectrum 
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Figure 26.  Noroxymorphone (9) HPLC 
 

 
 
 
*Prepared via conditions in Table 2, Entry 3 
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Figure 27.  1H NMR of Crude 14-Hydroxy-N-normorphinone Hydrochloride (13·HCl)* in D2O 
 

 
 

*Prepared via oxidation of N-nororipavine hydrochloride with m-CPBA in 10% HOAc 
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Figure 28.  13C NMR of Crude 14-Hydroxy-N-normorphinone Hydrochloride (13·HCl)* in D2O 
 

 
 

*Prepared via oxidation of N-nororipavine hydrochloride with m-CPBA in 10% HOAc 
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Figure 29.  1H NMR of Crude Oxymorphol (17)* in CDCl3 

 

 
 

*Ratio of 6-epimers: α:ß ~ 5:1 
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Figure 30.  1H NMR of Crude Oxymorphol (17)* in D2O+HCl 
 

 
 

*Ratio of 6-epimers: α:ß ~ 5:1 
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Figure 31.  1H NMR of Crude N-Noroxymorphol Hydrochloride (18)* in D2O  

 

 
*Ratio of 6-epimers: α:ß ~ 14:1 
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