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Synthetic procedures for 4a, b, d, e, f and 3a-g 
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6-Methyl-8-(2,2-dimethyldioxolane)-nonen-4-one (4a) To a solution of 9 (303 mg, 
1.31 mmol) in THF (4.5 mL) at -78 oC under nitrogen atmosphere was added 
allylmagnesiumbromide (0.7 M in Et2O, 2.70 mL, 1.89 mmol) with dropwise manner 
and stirred at -78 oC for 3 h. The reaction mixture was quenched by sat. NH4Cl aq. at 0 
oC and the aqueous phase was extracted by AcOEt, washed with brine, dried over 
MgSO4, filtered and concentrated in vacuo. The residue was purified with column 
chromatography (AcOEt-hexane, 1:5 v/v) to give 4a (237 mg, 85% yield) as a colorless 
oil. 

 
4,6-Dimethyl-2-(propen-1-ny)-pyridine (3a) To a solution of 4a (109 mg, 5.14 mmol) 
in EtOH (1.6 mL) and H2O (1.6 mL) were added NaOAc (77.3 mg, 10.3 mmol) and 
hydroxylamine hydrochloride (65.5 mg, 10.3 mmol). The reaction mixture was stirred at 
room temperature overnight. The reaction mixture was added to H2O. The aqueous layer 
was extracted with CHCl3. The combined organic layers were dried over MgSO4, 
filtered and concentrated in vacuo to give the oxime intermediate. A stirring solution of 
the oxime intermediate in AcOH (5.8 mL) was refluxed for 24 h. The reaction mixture 
was cooled to room temperature and the solvent was carefully removed under reduced 
pressure. The residue was added to sat. NaHCO3 aq. and the aqueous layer was 
extracted with CH2Cl2. The organic layers were washed with brine, dried over MgSO4, 
filtered and concentrated in vacuo. The residue was purified with column 
chromatography (AcOEt-hexane, 1:4 v/v) to give 3a (28.3 mg, 37% yield over 2 steps) 
as a yellow oil.  

 

4,6-Dimethyl-2-(propanyl)-pyridine (3c) To a solution of 4c (91.9 mg, 0.439 mmol) in 
EtOH (1.4 mL) and H2O (1.4 mL) was added AcONa (360 mg, 4.39 mmol), 
hydroxylamine hydrochloride (153 mg, 2.20 mmol). The reaction mixture was stirred 
overnight. The reaction mixture was added to H2O and separated. The aqueous layer 
was extracted with CHCl3. The combined organic layers were dried over MgSO4, 
filtered and concentrated in vacuo to give the oxime intermediate. A stirring solution of 
the oxime intermediate in AcOH (5.5 mL) was heated at 110 oC for 1 h. The reaction 
mixture was cooled to room temperature and the solvent was carefully removed under 
reduced pressure. The residue was added to sat. NaHCO3 aq. and the aqueous layer was 
extracted with CH2Cl2. The organic layers were washed with brine, dried over MgSO4, 
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filtered and concentrated in vacuo. The residue was purified with column 
chromatography (AcOEt-hexane, 1:5 v/v) to give 3c (38.9 mg, 61% yield over 2 steps) 
as a yellow oil.

 

 

3-Methyl-5-(2,2-dimethyldioxolane)-1-phenylhexanone (4d) To a solution of THF 
(4.3 mL) was added Mg (110 mg, mmol), iodide (catalytic amount) and bromobenzene 
(0.20 mL) under nitrogen atmosphere. After color of the reaction mixture changed into 
colorless, the reaction mixture was added bromobenzene (0.25 mL) dropwise. To this 
solution was added 9 (105 mg, 0.454 mmol) in THF (1.5 mL) dropwise at room 
temperature and stirred for 1 h. The reaction mixture was quenched with sat. NH4Cl aq. 
at 0 oC. The aqueous phase was extracted by Et2O, washed with 1M NaOH, dried over 
MgSO4, filtered and concentrated in vacuo. The residue was purified with column 
chromatography (AcOEt-hexane, 1:6 v/v) to give 4d (60.2 mg, 53% yield) as a colorless 
oil.

 

 

4,6-Dimethyl-2-phenylpyridine (3d) To a solution of 4d (14.4 mg, 0.05 mmol) in 
EtOH (0.2 mL) and H2O (0.2 mL) were added AcONa (41 mg, 0.5 mmol) and 
hydroxylamine hydrochloride (18 mg, 0.25 mmol). The reaction mixture was stirred at 
45 oC overnight. The reaction mixture was added to H2O and separated. The aqueous 
layer was extracted with CHCl3. The combined organic layers were dried over MgSO4, 
filtered and concentrated in vacuo to give the oxime intermediate. A stirring solution of 
the oxime intermediate in AcOH (1.2 mL) was refluxed for 16 h. The reaction mixture 
was cooled to room temperature and the solvent was carefully removed under reduced 
pressure. The residue was added to sat. NaHCO3 aq. and extracted with CH2Cl2. The 
organic layers were washed with brine, dried over MgSO4, filtered and concentrated in 
vacuo. Purification of column chromatography (AcOEt-hexane, 1:6 v/v) gave 3d (8.0 
mg, 88% yield over 2 steps) as a pale orange oil.

 

 

p-Methylphenyl-3-methyl-5-(2,2-dimethyldioxolane)-hexanone (4e) To a solution of 
9 (31.6 mg, 0.137 mmol) in THF (0.4 mL) was added p-tolylmagnesium bromide (0.1 
M in THF, 4 mL, 0.39 mmol) at 0 oC, then warmed to room temperature and stirred for 
3 h. The reaction mixture was quenched with sat. NH4Cl aq. at 0 oC. The aqueous phase 
was extracted by Et2O, washed with 1M NaOH, dried over MgSO4, filtered and 
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concentrated in vacuo. The residue was purified with column chromatography 
(AcOEt-hexane, 1:4 v/v) to give 4e (32.6 mg, 79% yield) as a colorless oil. 

 

2-p-Methylphenyl-4,6-dimethylpyridine (3e) To a solution of 4e (32.6 mg, 0.11 
mmol) in EtOH (0.4 mL) and H2O (0.4 mL) were added AcONa (90.2 mg, 1.1 mmol) 
and hydroxylamine hydrochloride (38.2 mg, 0.55 mmol). The reaction mixture was 
stirred at 45 oC overnight. The reaction mixture was added to H2O and separated. The 
aqueous layer was extracted with CHCl3. The combined organic layers were dried over 
MgSO4, filtered and concentrated in vacuo to give the oxime intermediate. A stirring 
solution of the oxime intermediate in AcOH (2.5 mL) was refluxed for 23 h. The 
reaction mixture was cooled to room temperature and the solvent was carefully removed 
under reduced pressure. The residue was added to sat. NaHCO3 aq. and extracted with 
CH2Cl2. The organic layers were washed with brine, dried over MgSO4, filtered and 
concentrated in vacuo. The residue was purified with column chromatography 
(AcOEt-hexane, 1:6 v/v) to give 3e (16.4 mg, 78% yield over 2 steps) as a pink oil. 

 

4-Methyl-2-(2,2-dimethyldioxolane)-7-hexadecyn-6-one (4f) To a solution of 
1-Decyne (295 µL, 1.43 mmol) in THF (1.4 mL) at -78 oC under nitrogen atmosphere 
was added n-BuLi (2.5 M in hexane, 0.6 mL, 1.30 mmol) at -78 oC. After the stirring for 
30 min at 0 oC, 9 (101 mg, 0.437 mmol) was added to the mixture at -78 oC and the 
reaction mixture was allowed to warm to room temperature. After the stirring for 12 h, 
the reaction was quenched with sat. NH4Cl aq. at 0 oC. The aqueous layer was extracted 
with AcOEt and the combined organic layers were washed with brine, dried over 
MgSO4, filtered and concentrated in vacuo. The residue was purified with column 
chromatography (AcOEt-hexane, 1:8 v/v) to give 4f (125 mg, 93% yield) as a colorless 
oil. 
 
2-Decynyl-4,6-dimethylpyridine (3f) To a solution of 4f (51.1 mg, 0.166 mmol) in 
EtOH (0.5 mL) and H2O (0.5 mL) was added AcONa (136 mg, 1.66 mmol), 
methoxyamine hydrochloride (0.15 mL, 0.83 mmol) and stirred at room temperature 
overnight. The reaction mixture was added to H2O. The aqueous layer was extracted 
with CHCl3. The combined organic layers were dried over MgSO4, filtered and 
concentrated in vacuo to give the methoxyamine intermediate. A stirring solution of the 
methoxyamine intermediate in AcOH (2.1 mL) was refluxed for 6 h. The reaction 
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mixture was cooled to room temperature and the solvent was carefully removed under 
reduced pressure. The residue was added to sat. NaHCO3 aq. and extracted with CH2Cl2. 
The organic layers were washed with brine, dried over MgSO4, filtered and 
concentrated in vacuo. The residue was purified with column chromatography 
(AcOEt-hexane, 1:8 v/v) to give 3f (14.4 mg, 36% yield over 2 steps) as a yellow oil.

 
 

2-Decanyl-4,6-dimethylpyridine (3g) To a solution of 4g (72.3 mg, 0.231 mmol) in 
EtOH (0.8 mL) and H2O (0.8 mL) were added AcONa (189 mg, 2.31 mmol) and 
hydroxylamine hydrochloride (80.3 mg, 1.16 mmol). After the stirring overnight, the 
reaction mixture was added to H2O. The aqueous layer was extracted with CHCl3. The 
combined organic layers were dried over MgSO4, filtered and concentrated in vacuo to 
give the oxime intermediate. A stirring solution of the oxime intermediate in AcOH (2.9 
mL) was refluxed for 1 h. The reaction mixture was cooled to room temperature and the 
solvent was carefully removed under reduced pressure. The residue was added to sat. 
NaHCO3 aq. and extracted with CH2Cl2. The organic fractions were washed with brine, 
dried over MgSO4, filtered and concentrated in vacuo. The residue was purified with 
column chromatography (AcOEt-hexane, 1:10 v/v) gave 3g (37.3 mg, 65% yield over 2 
steps) as a yellow oil.
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1H NMR of 2a 
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13C NMR of 2a 
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1H NMR of 2b 
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13C NMR of 2b 
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1H NMR of 3a 
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13C NMR of 3a 
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1H NMR of 3b 
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13C NMR of 3b 
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1H NMR of 4a 
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13C NMR of 4a 
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1H NMR of 4c 
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13C NMR of 4c 
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1H NMR of 3c 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



S20 
 

13C NMR of 3c 
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1H NMR of 4b 
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13C NMR of 4b 
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1H NMR of 4d 
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13C NMR of 4d 
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1H NMR of 3d 
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13C NMR of 3d 
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1H NMR of 4e 
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13C NMR of 4e 
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1H NMR of 3e 
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13C NMR of 3e 
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1H NMR of 4f 
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13C NMR of 4f 
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1H NMR of 3f 
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13C NMR of 3f 
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1H NMR of 4g 
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13C NMR of 4g 
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1H NMR of 3g 
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13C NMR of 3g 
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1H NMR of 6 
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13C NMR of 6 
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1H NMR of 7 
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13C NMR of 7 
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1H NMR of 9 
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13C NMR of 9 
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1H NMR of 10 
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13C NMR of 10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



S47 
 

1H NMR of 11 
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13C NMR of 11 
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1H NMR of 12 
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13C NMR of 12 
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1H NMR of 13 
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13C NMR of 13 
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1H NMR of 14 
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13C NMR of 14 
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1H NMR of Anibamine (1) 
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13C NMR of Anibamine (1) 
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Spectral comparison with natural anibamine (1)7 and synthetic one 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 


