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Abstract: Benzylidene protected bis-MPA, 2,2-bis(hydroxymethyl)propanoic acid, was synthesised and 

evaluated as building block in the construction of dendrimers. It was found that the anhydride of 

benzylidene protected bis-MPA reacts with neopentylic alcohols to give high yields of acylated products. 

Purification is facilitated by the crystalline nature of most ester products. Deprotection by hydrogenolysis 

gives polyol dendrimers in good yields. © 1998 Elsevier Science Ltd. All rights reserved. 

Compounds with a highly branched, tree-like, molecular structure have been known for long l, but have 

only during the last decade attracted general attention. Synthesis of perfect dendritic material is a challenging 

task as high yield and selectivity is requested in all reaction steps. Various applications have been suggested for 

dendrimers, but complex and inefficient synthesis is still an obstacle to technical use. 2 

Acid catalysed condensation of bis-MPA (2,2-bis-(hydroxymethyl)propanoic acid) and ethoxylated 

pentaerythritol (PP50) with azeotropic removal of  water, gives inexpensive polydisperse polyols. 3 Although not 

perfect dendrimers, they may nevertheless possess properties related to these, such as low viscosity relative to 

molecular mass. 4 Functionalisation with fatty acids, acrylic acids etc. modulates important technical properties 

e.g. rheology, curing characteristics, and dimensional stability of epoxy resins and UV-polymers, respectively. 5 

To obtain reference material for analytical and comparative application studies, we initiated a program 

dedicated to the synthesis of  bis-MPA based dendrimers (perfect structures), with terminal hydroxyl groups 

available for derivatisation. 

Exploring various routes to dendrimers based on pentaerythritol and bis-MPA we have found that the 

benzaldehyde acetal of  bis-MPA (1) is a highly reactive reagent for the formation of esters. Sterically congested 

alcohols, e.g. pentaerythritol, are peracylated in good yields. Acetal 1 was readily synthesised from 

benzaldehyde (1 eq), bis-MPA (1 eq), and a small amount ofp-TsOH. The reactants were mixed and set aside 

for a few days and aqueous NaHCO 3 was added. Acetal 16 (89.4 g, 82%) was isolated after washing with ether, 

acidification (tartaric acid), and filtration. 

The synthesis of  the 1G (generation) dendrimer 2 commenced by acylation of  pentarerythritol. 

Pentaerythritol (1 eq), acetal 1 (8 eq), DMAP (0.5 eq), and DCC (7.5 eq) were allowed to react in methylene 
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chloride at room temperature for 4 days. Removal of DCU by filtration followed by washing (NaI-ICO3(aq)), 

and crystaUisation (EtOAc) gave a protected tetraester 7 (8.23 g, 83%). Hydrogenolysis (Pd/C, DME/MeOH 

1:1, 3 d), filtration, and removal of solvent furnished octaol 28 (2.7 g, 96%). 

1 

C[CH20(CH2)3OR]4 3, R = H 
$,R=Bn 

BnOCH2CH2CH2OpTs 4 

H ,O~I-I 2 CH2OH 

HO(~2-'-- ~ /~"- O-I2OH 
/ O D ( X ~  2 CH2OOCX 

HOCH 2 O-I2OH 

HOC/-I 2 C~I2OH 
2 

The same procedure was equally successful with the less sterically congested tetrol 3 to give the octaol 9 

homologous to 2. The tetrol 3 t°'ll (1.68 g, 61%) was synthesised by alkylation of pentaerythritol (1 eq) with 

tosylate 412 (6 eq) (NaH/DMF), followed by chromatography and hydrogenolysis (Pd/C, EtOH) of the 

intermediary benzyl ether 513. 

By repeated acylation and deproteetion procedures we have synthesised the 2-4th generation dendrimers 

of pentaerythritol and tetrol 3, respectively.t4'ls Isolated yields in each acylation/deprotection sequence were 

81-92%. 

BnOCH2x COOH HOCH2x COOAII 
B n O C H f C H  3 HOCH2" CH 3 

6 7 

Attempts using bisbenzylether 616 in acylation reactions were less successful, e.g. oxalyl chloride or 

DCC activation gave tetraesters of tetrol 3 in yields below 50%. The bisbenzyl ether 6 (85.7 g, 59 %) was 

synthesised from bis-MPA (1 eq), benzyl chloride (7 eq), and potassium hydroxide (10 exl) in refluxing 

toluene (16 h). 

A convergent synthesis was evaluated as an alternative mute. A dendron trimer was synthesised by 

acylation of bis-MPA allyl ester 717 with the acid chloride of b i sb~y l  ether 6, followed by palladium 

catalysed deallylation. Is Condensation of the trimer and ester 7 gave the next higher homologue. Acylation of 

tetrol 3 with these dendrons gave poor yields of dendrimers and/or purification was more complex compared 

to the divergent sequence using acetal 1. 
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In summary, we have presented a route to bis-MPA derived dendrimers emanating from tetrafimctional 

core molecules. The use of inexpensive materials and simple procedures should promote the protocol based on 

acetal I to be further developed into large scale preparation of perfect dendritic materials. 
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