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1.3.5- T riace ty l-2 ,4 ,6 -trihydroxybenzene (53) was synthesized in one-pot, one 
step process in  h igh pu rity  up to 91%  y ie ld  from  excessive acetylations o f  
ph lo rog luc ino l d ihydrate upon treatment w ith  excess acetyl ch loride and A IC I3 . The 
synthesis had been extended to use other acid chlorides such as c innam oyl ch lo ride , 
V-ZV-dimethylcarbamoyl ch loride and chloroacetyl ch loride. It was found that on ly  
ch loroacetyl ch loride could give the expected hexasubstituted benzene product 60 in  
54% yie ld , a lthough the 'H -N M R  data showed the ratio o f  the peak area o f  phenolic  
hyd roxy  protons and methylene protons were observed to be approxim ate ly 1:3 rather 
than the expected 1:2. It was possible that the in tegration o f  hyd roxy l protons m igh t 
not be fu lly  included. The acetylations and ch loroacetylations were repeated w ith
1,3,5-trimethoxybenzene. The desired hexasubstituted benzene products were not 
found in these cases. Phenol derivatives 63 and 64 were formed instead, presumably  
by in itia l déméthylations fo llow ed  by acetylations.

1.3.5- T rifo rm y l-2 ,4 ,6 -trihyd roxybenzene  (51) has been successfu lly  
synthesized either by D u f f  reaction or Reimer-T iemann reaction. Compound 51 was 
found to be re la tive ly  unstable and speculated that its ox ida tion  could have read ily  
happened to y ie ld  the corresponding tr ica rboxy lic  acid 59. Excessive méthyla tions o f  
compound 51 were immedia te ly performed g iv ing  the expected product 66, w h ich  
was s till not stable enough to be used in  subsequent transformations. Ph lo rog luc ino l 
cou ld be coupled w ith  excess p - to ly l aromatic d iazon ium  salt to create the 
corresponding tris-d iazo compound 69 in  quantita tive y ie ld .

The arrangements in to the fac ia lly  segregated hexasubstituted benzene 
(.ababab  geometry) were achieved by trip le  O -a lky la tions on phenolic hyd roxy groups  
w ith  a lky la ting  agents. The reaction o f  compound 53 w ith  d im ethy l sulfate, benzyl 
brom ide or 1,5-dibromopentane generated the symmetric compounds 70. 71 and 72 in  
93% , 72% and 77% y ie ld , respectively. Compound 70 was fu rther brom inated w ith
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NBS at a-carbon atoms p rov id ing  the desired trib rom o product 73 in  17% yie ld . 
However, the m ajor product o f  the reaction was compound 74 from  the repeatedly  
brom inated three times at the same a-carbon o f  the starting material. Exhaustive  
iod ina tion  o f  compound 53, 70 and 71 were performed on m ethyl ketone moieties. 
The ye llow  precip itate o f  C H I3 was observed in the reactions o f  compound 53 and 70 
expecting that the ir corresponding tr ica rboxy lic  acids were formed. Nevertheless, the 
products could not be confirmed the structures by N M R  and Mass spectroscopy. 
Functiona liza tion on the carbonyl groups was achieved when treating compound 70 
w ith  hydroxy lam ine hydroch loride to produce compound 75 in 53%  yie ld . 
Unfortuna te ly , many other attempts on the carbonyl functiona liza tions o f  compound  
53 and 70 were not successful and the condensed products seemed to be easily  
converted back to the ir starting materials. M ix tu re  o f  various products and unreacted 
starting materia l were often encountered.

T ripoda l ligands based on compound 53 as the core structure were 
synthesized. T ripoda l ligand 8 6  has been prepared in three steps. T rip le  O -a lky la tions  
by 1,5-dibromopentane generated the symmetric intermediate 72. The subsequent 
substitu tions w ith  sodium azide fo llow ed  by reduction achieved the tris -am ine 8 6  in 
overa ll 59% y ie ld  starting from  compound 53. Moreover, intermediate 72 cou ld  be 
converted to ch ira l tripodal ligand 94 by am inations w ith  (R )-(+)■ - 1-phenylethylam ine  
in  basic cond ition  in  34% overa ll y ie ld . T ripoda l ligand 100 has also been produced in  
three steps from  compound 53. A lk y la tio n s  o f  compound 53 w ith  d im e thy l sulfate  
obtained compound 70, wh ich was condensed w ith  hydroxy lam ine to generate 
compound 75 fo llow ed  by substitu tions w ith  Boc-L-Pro-OSu. L igand 100 was 
obtained in 18% overa ll y ie ld , a lthough it  appeared to be in  unsymm etric form .
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