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Facile Construction of Acid-base and Redox Stable 
Polyetber-based Dendritic Fragments 

Rr<,cnt ~ntc‘ri‘\t 111 ~tcndr~mc~ cherni\tr\ !I‘I\ \p;“hcd c~ten\~vc Investigations III their synthesis and 

structural propert) rcI;~t~onship~. lmt~al research tl;l centrcd on \tudylng the global chemical and physical 

propertIcs of thl\ t! pe 01 hypcrhranched n~acron~o1ccule. I RecentI\ focus has switched to the investigations of 

the change oi the ph! s~~o-cl~c~n~cal propertIe\ 01 the IIIWI-IOI- core upon attachment to dendritic sectors. Several 

interestIn* phenomenLl ha\c‘ hee~l obser\cc! and it appcdrs that thcsc dentir~l~c molecules are excellent biological 

mlmlcs ot protcln\ md m~cellrs 2 111 order to h‘~\c ;L thorough understanding of the unusual properties of these 

hyperbranched ~nolccuIc~. It I\ ncccssary to h~\c r~ \clcctmn 111 dendl-itic sectors of different generation. 

structure. connecII\ iI\ 2nd topc~log~ available toI. turrhcr \tudL Moreover. it 17 highly important that these 

dendrltic sector\ .uc \t,~hl c and IIICI-t under ;i L\ adz I .mt’ty of e\perlmentai conditions (r.,q. acid-base, redox. 

photochemical I \Jc h th<lt ~hc! do 11~11 Intel-f’cl-e the rxpcrtment 01 Interest. One of the most commonly used 

dendrltrc Iragnlcnrs 15 Flttchct 4 polyether-Led dendrlrlc ccrmpound. 3 but it is questionable whether the 

hcnryllc ether I~nh+c\ LJI~ \ur\ IIC uncle1 ~Ic~~~-ocII~IIII~.II I-cdox c:cmditlorls. 4 Silane dendrimerss are also good 

candidate\ but there 1’1 uo l~,~niile to LX hlctl one CM :l~tach functlon~~l units. Polyesters6 or polyamides7 are easy 

to \ynthe\vr hur the> AIY +x111 lel,m\ely tln\t,thlc III ba\lc or XI&. conditions. The other useful candidates are 

the amldc-ester- dc‘ndl I~XY rcportcd h\: lie:\ homes .~nd the pol~arr~~lle-based dendrimer disclosed independently 

b! Miiih;lupt .md 4~ HIah,u;dcr~\.ln der B~I-g ” In 1h1\ pqcr we report the Facile construction of a new series of 

acltl-h~~~lc i~nd icdil\ \LII~I~ ~“l\ctiler-h,~sclI &IIdrItlc actors u;‘ IO the fourth generation. These dendritic 

tlcrivatl\ea ;irc‘ rcA11! ~~~luhlr 111 t~yar~~i- sol\~~nt\ .~n~t has A phenolic tunctmnallty which can be used as the 

handle to attach I<) \ ;II I(WY tunc~~on;~l unit\ .md thn> LIL~;IIC cu~tomLit~sl~ncd functlonal dendrimers. 
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Reagents: I. BrtCHzjiBr, K~COI. ii. ~-benzyloxyresorclnoi, K$Xl~: iii. Hz, Pd-C, K&03 

2 could be transformed mto the phenol 3, t t [G-II-OH. as a white solid (95%) (m.p. 92 - 93°C). Addition of a 

small amount of powdered K2C07 to the reaction gave cleaner hydrogenolysis product. By repeating the above 
reaction sequence, the second and third generation phenols 4 and 5,t t could be obtained in overall yields of 

70% and 46% respectively from 3. For the fourth generation phenol 6, 11 [G-4]-OH, (22% overall yield from 

3). the hydrogenation reaction had to be performed by using Pd-black as the catalyst since the reaction was 
extremely slow with 10% palladium on carbon. This preparative method can be performed on large scale with 
little difficulties and thus 10 to 50 g quantities of the dendritic fragments could be readily synthesized. 

One of the advantages of our synthesis is that, like many other convergent approaches, any defective 

side products in the reaction sequence can be easily detected and eliminated. Thus, a very small amount of the 
mono-O-alkylated and r-alkylated side-products from Sbenzyloxyresorcinol are separable from the desired bis- 

1. Br(CtQ3Br, K&O3 

5 
2. 5.benzyloxyresorclnol K&O, 

3. H,. Pd.black 

Ar = 4-tert-butylphenq I 
An3d-o 

“-\_ “‘Q 
/ 
OH 
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O-alkylated compound by column chromatography. I4 These hyperbranched benzyl ethers and phenols are 
readily soluble in organic solvents such as acetone, ethyl acetate, tetrahydrofuran, dichloromethane or chloro- 
form and thus facilitate the study of their solution chemistry, although they are sparingly soluble in hexane or 
methanol. The fourth generation phenol 6 has a nominal molecular weight of 5493 and a calculated average 
distance15 of 22 A between the surface rert-butyl groups and the central phenolic moiety. As expected, these 
dendritic sectors are stable in either HCI (IM) or NaOH (IM) aqueous THF solution at 25°C for 16 h without 
decomposition. In addition, solutions of the dendritlc phenols 3 - 6 do not show any observable redox pattern 
in cyclic voltammetry16 and hence they will not interfere electrochemical studies. 

The phenolic functionality now can serve as a handle for it to attach to various core groups. Thus, the 
dendritic phenols 3 - 6 can be attached to a polypyridine moiety to give dendritic terpyridine ligands of the 
general structure 7 in good yields, which can then be transformed into the corresponding Fe(7)$+ complexes’7 

and allow us to investigate the redox behavior of the iron(I1) ion upon ligand dendritification. Similarly these 
dendritic sectors have also been attached to a catalytic bis-(oxazohne) unit18 to generate catalytic dendrimers of 
the general structure 8. The results of these studies will be reported in due course. 

Finally. it should be noted that by changmg the surface group of the dendrimer, one can fine tune the 
physlco-chemical propertles of the resulting functlonal dendrimers. In our hands, we have successfully 
modified these dendrltic wedges by changing the surface 4-terr-butylphenyl groups to 3,5-dimethoxyphenyl 
moieties and created a new series of dendrimer with significantly different physical properties. 

In summary, we disclosed here the facile synthesis of a new series of acid-base and redox stable polyether 
dendritic fragments which can be linked to various functlonal core groups and then to study the influence of the 
dendritic sectors on the physlco-chemical properties of the resulting functional dendrimers. 

Acknowledgement: We thank the Research Grants Council (CUHK466/95P) and Croucher Foundation, HK 
for the financial support. We are indebted to Professor T. Y. Luh for helping the mass spectral measurement. 
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