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Synthetic Study toward 
Truncated Norzoanthamine  

Introduction  

Norzoanthamine is an alkaloid isolated 

from Zoanthus sp., has been known to 

suppress the decrease in loss of bone 

weight in ovariectomised mice1 by 

protecting collagens from degradation 

under external stresses such as UV 

irradiation or protease digestion.   

Realising its significant clinical benefits, 

demand for Norzoanthamine is expected 

to increase gradually. To step up the scale 

of production meeting the increasing 

demand, an alternative molecule, 

Truncated Norzoanthamine was designed2.  

This paper studies the synthetic route 

toward Truncated Norzoanthamine, 

particularly searching for cost-effective 

purification methods to improve 

enantiopurity of the Wieland-Miescher 

Ketone resulted from Robinson 

Annulation. 

Procedures  

Synthesis 

Starting with compound 1 (2-methyl-

1,3Cyclohexadi-one), vinyl methyl ketone 

and hydroquinone in water, compound 2 

is formed after 4 hours of mixing under 

temperature 75oC. The reaction mixture 

was degased every 24 hours to remove 

by-product water. 

The Synthetic route to Wieland Miescher 

ketone continued via Robinson 

Annulation, catalysed by L-prorine in 

Dimethyl Sulfoxide (DMSO), completed 

upon 192 hours of mixing under room 

temperature. 2 layers were observed, 

Thin Layer Chromatography was then 

attempted to ensure completion.  

 

Purification 
The purification procedures 1 & 2 were 
carried out following the previous work 
while procedures 3 & 4 were altered aiming 
to study their importance in the synthetic 
route toward Truncated Norzoanthamine. 

 
1. Solvent extraction was done by Ethyl 

Acetate to remove DMSO present, as 

its presence disrupts the 

crystallisation of (+)-Wieland 

Miescher ketone in the later step. 

2. Silica Gel Chromatography was used 

to further isolate the Wieland 

Miescher ketone from the organic 

layer obtained. The choice of solvent 

follows the previous work. 

3. Distillation was done twice, first 

distillate was obtained at  

157oC (6 mmHg) 

4. Recrystallisation was done four times, 

under the condition of -20oC, 18 hours. 

Pure (+)-Wieland Miescher ketone 

crystal seeds were added to initiate 

the recrystallisation. 

Results 

Synthesis 

Colour of reaction mixture turns dark 

gradually upon the formation of Wieland 

Miescher ketones, yield obtained before 

recrystallisations (purification procedure 4) 

is 46.1%, a fair achievement compared to 

literature; Optical purity 56.84% 

Purification 

Light yellow oily distillate was obtained 

after the second distillation, first distillate 

was obtained at 157oC (6 mmHg); 
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fairly white crystals were obtained in the 

recrystallisations, with respective optical 

purity shown here below: 

No. of Recrystallisation Optical Purity 

0 56.84% 

1 55.78% 

2 59.01% 

3 75.03% 

4 68.63% 

Optical purity decreased slightly after the 

first recrystallisation and increase slowly 

to maximum of 75.03% then decrease 

after the fourth recrystallisation. 

 

Discussion 

Synthesis 

The dark colour resulted as the reaction 

proceeds is thought to be mostly given by 

polymerised methyl vinyl ketone as in 

later silica gel chromatography, dark clay-

like solids were isolated. 

 

Purification - Second Distillation 

The second distillation has led to a 

decreased yield compared to the 

literature and the previous work. 

However, the purity has not been 

improved significantly after the second 

distillation to justify the loss in yield. It is 

therefore recommended that 1 distillation 

is desirable in this synthetic route. 

 

Purification – Recrystallisation  

The result obtained in this purification 

method is totally unexpected.  

Theoretically, (+)-isomer within the 

produced racemic mixture has a higher 

tendency to crystallise on the pure crystal, 

gaining higher enthalpy change due to 

similar geometry. However, as the crystal 

stays in the racemic mixture longer, (-)-

isomer would also crystallise on the (+)-

isomer crystal seeds and lowers the 

overall optical purity. Therefore it is 

sensible to expect a sharp increase in 

optical purity on the first recrystallisation 

product and then decrease gradually. 
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The recorded drop in optical purity is 

thought to be brought by incomplete 

drying of crystals, in which the excess 

solvent disrupts the effective 

concentration and thus decrease the 

optical purity measured.  

As the amount of solvent in the reaction 

mixture is increased, the diffusion 

distance between molecules is larger and 

isomers took longer time to crystallise on 

the crystal seeds. This lengthened the 

time taken of effective crystallisation and 

delayed the effect of increasing optical 

purity. The maximum optical purity, 

75.03%, was reached after the third 

recrystallisation. Decrease in optical 

purity has also been taken place as 

reflected in the fourth recrystallisation 

product.  

Acknowledgements 

6 weeks of time is very limited to carry 

out a thorough research on any scientific 

aspects, yielding a meaningful and 

conclusive outcome has been very 

challenging. Fortunately with the 

generous support and knowledgeable 

guidance from Mr. Hironori Inoue and Dr. 

Seketsu Fukuzawa this study has finally 

became a success. As an intern I have 

learned so much from the entire process 

and particularly I was so much inspired by 

the sophistication of Natural Product. I am 

sure my passion for Natural Product 

Chemistry will go on and I truly appreciate 

this research opportunity in the Tachibana 

Laboratory of University of Tokyo.  

  


