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MILD HOMOGENEOUS DEBLOCKING EMPLOYING 

2-BROMO-1,3,2-BENZODIOXABOROLE 1 

Patrick F. King* and Stephen G. Stroud 
Polaroid Corporation, 730 Main Street 

Cambridge, MA 02139 

Abstract: We describe a technique using 2-bromo-l ,3,2,-benzodioxaborole 
in methylene chlor ide at ambient temperature to cleave ethers and esters. 

New methods for ether and ester deblocking continue to be needed. Our needs 

forced us to look beyond the ex is t ing  techniques which are out l ined in excel lent  

reviews.2 Exemplary of our s i tua t ion  is the fact that  many of the high 

molecular weight dyes in Table I could not be cleanly or completely deblocked at 

-780 with boron t r ib romide.  In these cases the borate complex intermediate 

would p rec ip i t a te  from solut ion before the reaction was complete. Raising the 

temperature to obtain a so lut ion did not always help, because boron tr ibromide 

is a strong Lewis acid and s i gn i f i can t  amounts of side products arose, 

p a r t i c u l a r l y  with the azo dyes.3 Using 2-bromo-1,3,2-benzodioxaborole41_ in 

methylene chlor ide with or without boron t r i f l u o r i d e  etherate as coreagent at 

room temperature overcame a l l  of the above problems for  the compounds we were 

interested in .  
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The reaction mechanism is out l ined in Scheme I .  The reaction provides soluble 
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intermediates which y i e l d  deblocked products on hydro lys is .  Remarkable 

testimony to th is  is that the copper phthalocyanine dye 5a reaction was always 

homogeneous. 

Scheme I 

ROR' + 1 > RoB'O~ + R'Br 
-- " 0 ~  

Soluble 

H20 OH 

ROH + ~ + H3BO 3 
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The compounds out l ined in Table I were reacted by one of two procedures--ei ther 

with excess 1 alone or 1 with boron t r i f l u o r i d e  etherate as coreagent. The 

workup involved a quench in to  hexane-water to assure that a l l  catechol was 

extracted in to the aqueous phase. 5 Solids were col lected by f i l t r a t i o n .  Organic 

soluble (hexane-methylene ch lor ide)  products were washed with water, sa l ine,  

dried and freed of so lvent .  Al l  products were f u l l y  characterized as well as 

compared with samples prepared by other means. 6 

Table I .  Deblocking Reactions 

Star t in  9 Material ProductIs ) Reactant Ratio a Time(H) Yield(%) b 

la lb 1:10:1 1 82 

2a 2b 1:10:1 12 85 

3a 3b 1:10:1 0.5 95 

4a 4b I :  1:0 2 95 

5a 5b 1:20:4 36 98 

6a 6b 1:2.5:1 2 55 

7a 7b 1:5:0 12 92 

8a 8b 1:1:0 2mins 84 

9a 9b,9c 1:3:0 24 52(9b),67(9c) 

10a 10b 1:2.5:1 0.25 71 

11a 11b 1:3:0 24 64 

a) Reactant ra t i o  is defined as moles of s ta r t i ng  material :moles of 
2-bromo-l,3,2-benzodioxaborole:moles of BF3.Et20. b) Yield of iso lated mater ia l .  
Yields were not optimized. 
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b) ! was prepared in up to one kilogram amounts by reacting catechol with 

boron tr ihromide. The colorless sol id fumes in the a i r ,  is pourable and 

was stored and used successful ly for up to a year. Otherwise the 

reagent was stored as a methylene chloride so lu t ion .  

c Coined name for th is  reagent is BOB-bromide (benzodioxaborole). 

5. Since most of the products in Table I are e i ther base soluble or oxidize 

when ionized, the catechol was rarely removed by washing with base. Water 

washing was deemed generally adequate where hexane was used as a workup 

solvent partner. Add i t iona l l y  the hexane layer adequately removed halide 

materials from sol id products. 

6. a) The theme of homogeneous deblocking of high molecular weight compounds 

by v i r tue of the s o l u b i l i t y  of monomeric borate intermediates is amply 

demonstrated. Extension to polymer chemistry is implied. 

b) In rebuttal to a referee's comment, the hydrolysis portion of Scheme I 

is outl ined in Steinberg, H. "Organoboron Chemistry", Vol 1; Wiley 

Interscience: NY, NY, 1984; p. 563. 
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