


 
 



 
 



 
 



 
 



 
 

 

 

 



 
 



 
 

Title of Thesis  

Research on novel molecular targeting anti-cancer agents, phospha sugar, 

having wide spectra, high activities, and high selectivities. 

 

 

Outline  

More recently, a malignant neoplasm, cancer, is the first of the cause of 

death in Japan. Gleevec R  of anti-cancer agents has the low biological activity  

against human leukemia cell lines of U937.  We have been searching more 

biologically activated anti-cancer agents. 

Phospha sugars have a phosphorus atom instead of the oxygen atom in the 

hemiacetal ring of the normal sugars.  Many of them are expected to exert 

important biological activities, therefore, a lot of studies on them have 

actively been performed. Since then researches on synthesis and evaluation of 

phospha sugars are rapidly progressing to develop new type of molecular 

targeting chemotherapeutic anti-tumour agents. 

We have been searching biologically active phospha sugars and we have 

first found new anti-tumor phospha sugar derivatives by using MTT in vitro  

evaluation methods for some of these phospha sugars against leukemia cells.  

The novel phospha sugar analogues, 4-bromo-3- and/or 4-(methyl 

substituted or unsubstituted)-1-phenyl-2-phospholene 1-oxides, exerted 

anti-proliferative effect against U937 leukemia cells evaluated by MTT in 

vitro methods. Especially 4-bromo-3,4-dimethyl-1-phenyl-2-phospholene 

1-oxide, whose 3- and 4-positions were substituted with the methyl groups, 

possesses quite higher anti-cancer activity than Gleevec R . 

We have reported that the new synthetic method of 2,3-dibromo-3- 

methyl-1-phenyl phospholane 1-oxide gave diastereomeric products in the 

yield of was prepared to 96 % and the ratio of the four diastereomer was 

changed by the catalyst used, and among the catalysts used especially 

manganese dibromide catalyst gave the most active producut mixture. MTT in 

vitro bio-assay method revealed that the prepared dibromo phospholane 

(mixture of diastereomers) have quite efficient anti-cancer activities against 

leukemia cells in manners of (i) wide spectra, (ii) high activities, and (iii) high 

specificities and selectivities.  
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(37:R1=NO2,R2=H 38:R1=CN,R2=H 39:R1=Br,R2=H 40:R1=H,R2=Br) 



 
 



 
 

No 
Substituent 

Conditions Yield %  
R1(m) R2 (p) 

17 H H PhPCl2, R.t.,2weeks 68 

32 NO2 H HNO3,H2SO4, 0 ,6h 97 

33 CN H NaNO2,CuCN, 0 ,5min 66 

34 Br H NaNO2, CuBr, 0 ,5min 47 

35 H Br Mg,p-Br2C6H4, THF,4h, r.t. 64 

No 

Substituent 
Catalyst Conditions 

Yield 
%  R1(m) R2 (p) 

28 H H MnO2   (2.0 eq.) CH2Cl2,  R.t.,  12 h. 78 

37 NO2 H MnO2   (2.0 eq.) CH2Cl2,  R.t.,  16 h. 65 

38 CN H MnO2   (2.0 eq.) CH2Cl2,  R.t.,  16 h. 62 

39 Br H MnO2   (2.0 eq.) CH2Cl2,  R.t.,  16 h. 65 

40 H Br MnO2   (2.0 eq.) CH2Cl2,  R.t.,  16 h. 65 
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