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Abstract: Using the new compound N-Fmoe-hydroxylamine 1 we have generated a facile mute to a high 
loading, acid labile solid-phase resin bearing a hydroxylamine linker. The novel N-Fmoe-aminooxy-2- 
chlorotrityl polystyrene 2 showed generic utility for the construction of hydroxamie acids, including 
peptidyl hydroxamicacids. © 1997 Elsevier Science Ltd. 

Peptidyl2 and 2-phenyloxazoline3 hydroxamic acids have recently been shown to be potent enzyme 

inhibitors, and hence are legitimate targets as potential therapeutic agents. The use of combinatorial chemistry as 

a tool for drug discovery has highlighted the need to generate such compounds on a solid-phase resin. More 

recently it has been demonstrated that it is possible to generate a resin bearing a hydroxylamine linker.4 We now 

wish to report a facile method for the production of N-Fmoc-aminooxy-2-chlorotrityl polystyrene 2, a highly 

functionalised solid-phase resin, which has the distinct advantage of being cleaved by mild acidolysis to yield 

hydroxamic acids. 
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Our strategy was to prepare the novel compound N-Fmoc-hydroxylamine 1, and use the hydroxyl 

functionality for attachment to the resin v/a a simple nucleophilic displacement (Scheme 1). The key component, 

N-Fmoc-hydroxylamine 1, was synthesised in excellent yields by reacting hydroxylamine hydroehloride with 

stoichiometric amount of  Fmoc-CI under basic conditions for 3-4 h.5 Here, the use of an excess acylating 

reagent and/or stronger basic conditions typically promote significant formation of  the undesired bis-protected 

compound N,O-bis-Fmoc-hydroxylamine 3. 
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Using the high loading 2-chlorotrityl chloride polystyrene resin 46, the N-Fmoc-hydroxylamine was 

attached to the resin by stirring in the presence of 2 eq. of DIPEA in dichloromethane for 48 h. Unreacted 

chloride sites were then "capped" by stirring with methanol (1 ml) for 30 min. The resulting N-Fmoc- 

aminooxy-2-chlorotrityl polystyrene resin 2 exhibited Ioadings5 which were typically >0.8 mmol g-I, indicating 

a reaction efficiency >80%. During the course of our studies, N-ll-(4,4-dimethyl-2,6-dioxocyclohex-l- 

ylidene)ethyllhydroxylamine 5 (Dde-NHOH)7 was also successfully exploited in a similar manner. 
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In order to demonstrate that the new resin could be used for the facile production of peptidyl hydroxamic 

acids, a heptamer H-Arg-Arg-Arg-Trp-Trp-Arg-Phe-NHOH was synthesised. Following Fmoc-deprotection 

with 20% piperidine/DMF, coupling of the first amino acid, Fmoc-Phe-OH, was achieved with 94% efficiency5 

using 4 eq. of the acylating mixture Fmoc-Phe-OH:HOAt:HATU8:DIPEA (1:1:1:2). Subsequent amino acids 

were sequentially coupled using the milder HOBt:TBTU activation conditions to give the peptide in -80% yield. 

Acidolysis using 90% TFA, necessary for side chain deprotection, also effected cleavage of the peptide from 

the resin, and subsequent analysis using RP-HPLC allowed us to estimate product9 purity at >90%. 



3313 

To fresher demonstrate the resin 2 utility in the production of  small molecule libraries Fmoc-proline was 

loaded on to the resin with 81% efficiency5 using the HOAt:HATU coupling procedure (Scheme 2). 

Investigations into the acid lability of this resin showed that it was possible to release Fmoc-Pro-NHOH from 

the resin using either 50 or 5 v/v% TFA in dichloromethane. Critical analysis by RP-HPLC indicated that using 

a higher acid concentration only served to decrease the purity of product released. 

Following Fmoc-deprotection of  the proline residue it was further possible to achieve N-alkylation by 

adding 4 equivalents of the non-nucleophilic base 1,8-diazabicyclo|5.4.01undec-7-ene (DBU), followed by 4 

equivalents of 3-phenylpropyl bromide. Treatment with 5 v/v% TFA in dichloromethane released the alkylated 

proline hydroxamic acid, (Php)Pro-NHOH9 6 from the resin in excellent yield and purity. 

We anticipate that N-Fmoc-aminooxy-2-chlorotrityl polystyrene resin 2 will prove an indispensable solid 

support for the synthesis of hydroxamic acids by multiple and combinatorial approaches. Not only is its 

production both simple and efficient, but effective acylation can be achieved using standard solid-phase 

methodology and cleavage accomplished by mild acidolysis, making it invaluable for the synthesis of  both 

peptidyl hydroxamic acids and small molecule libraries alike. 
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