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SYNTHETIC COMMUNICATIONS, 24(4), 463-465 (1994) 

A CONVENIENT, LARGE-SCALE PREPARATION OF 
2,4-DICHLOROPHENYL-4-BROMOMETHYL-PHENOXYACETATE 

SUITABLE FOR RESIN ANCHORAGE OF 
THE FIRST FMOC AMINO ACID 

LoYc Ren6 and Bernard Badet* 

Institut de Chimie des Substances Naturelles, C.N.R.S., 
91 198 Gif-sur-Yvette Cedex, France 

ABSTRACT: 2,4-dichlorophenyl-4-bromomethyl-phenoxyacetate 3 was prepared by NBS 

treatement of 2,4-dichlorophenyl-4-methylphenoxyacetate 2. This ester is a key intermediate in the 

preparation of 2,4-dichlorophenyl-N~-Fmoc-aminoacyl-4-oxymethylphenoxy-acetates suitable for 

anchorage of the fist amino acid on amine-functionalized polymers. 

Anchorage of the first Nu-Fmoc-amino acid to solid supports as well as the 
corresponding nature of the linkage contribute to the yield and purity of the final 
peptide. Among the numerous methods which have been used to prepare the acid- 
labile 4-oxymethylphenoxyacetyl the esterification of hydroxyl- 
functionalized solid matrix support is probably the most popular. An alternative 
route involves direct acylation of support with 2,4-dichlorophenyl-Na-Fmoc- 
aminoacyl-4-oxymethyl-phenoxyacetates 45. The key step of this process is 
bromination of the poorly soluble 4-methylphenoxyacetic acid 1 which proceeds 
with only 36-55% yield. We found that the 2,4-dichlorophenyl ester 2 of this acid, 
easily prepared by esterification with 2,4 dichlorophenol using dicyclohexyl- 
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464 RENE AND BADET 

carbodiimide, afforded 2,4-dichlorophenyl-4-bromomethyl-phenoxy-acetate 3 in 
80% yield upon treatment with NBS in chloroform (Scheme 1). 

CH3 

$ -  
OCH,COOH 

1 

3 

Scheme 1 

As already described5 2,4-Dichlorophenyl-N~-Fmoc-aminoacyl-4-oxy- 
methyl-phenoxyacetates 4 (Scheme 2) prepared from bromo derivative 3 and Na- 
Fmoc-arninoacids readily react with polyamide-kieselguhr resin or other amino 
support and this coupling can be effectued "on line" in continuous-flow synthesis6. 

Fmoc-AA-COO-CH2 
\ 

Scheme 2 

Experimental Section 
2,4-dichlorophenyl-4-methylphenoxyacetate ( 2 ) :  A solution of 4-methyl- 
phenoxyacetic acid 1 (99.68, 0.6 mol), 2,4-dichlorophenol (108g, 0.66 mol) in  
tetrahydrofuran (1 L) was treated at 0°C with dicyclohexylcarbodiimide (124g, 0.6 
mol). The mixture was stirred for two hours at room temperature, dicyclohexylurea 
was filtered off and tetrahydrofuran eliminated under vacuum. The resultant solid 
was recrystallized from hexan/ethyl acetate 60/40 to give white crystals (165g, 
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ANCHORAGE OF THE FIRST FMOC AMINO ACID 465 

88%); mp, 114-115°C. l H  NMR (300 MHz, CDC13) 6 2.29 (s,3H), 4.91 (s, 2H), 
6.90-7.50 (m, 7H); l 3 C  NMR (75 MHz, CDC13) 6 19.82, 64.69, 114.05, 
123.72, 127.04, 127.39, 129.43, 129.58, 130.88, 131.73, 144.42, 154.91, 
166.00; Mass spectrometry (chemical ionization, isobutane): 315 (M+H+4, lo), 
313 (M+H+2,64), 311 (M+H, 100). 

2,4-dichlorophenyl-4-bromomethyl-phenoxyacetate (3): A mixture of 
2,4-dichlorophenyl-4-methylphenoxyacetate 2 (155.68, 0.5 mol), N-bromo 
succinimide (97.9g, 0.55 mol) and 2,2'-azobisisobutyronitrile (AIBN, 0.82g, 
0.005 mol) in chloroform (1.5L) was heated under reflux for 6h. The cold solution 
was filtered, washed three times with 0.5M NaHC03 then with water. After 
elimination of chloroform under vacuum, the solid was recrystallized from 
hexadethyl acetate 85/15 to give white crystals (158g, 81%); mp, 115-116OC. 1H 
NMR (300 MHz, CDC13) 6 4.47 (s,2H), 4.89 (s, 2H), 6.85-7.40 (m, 7H); 13C 
NMR (75 MHz, CDC13) 6 33.01, 64.83, 114.84, 124.08, 127.49, 127.84, 
130.02, 130.33, 131.34, 132.19, 144.77, 157.49, 165.95; Mass spectrometry 
(chemical ionization, isobutane): 393 (M+H+4, 45), 391 (M+H+2, loo), 389 
(M+H, loo), 313 ((M+H+4) - HBr), 311 ((M+H+2) - HBr), 309 ((M+H) - 
HBr). 
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