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Removal of Dde and ivDde Protecting Groups

The 1-(4,4-dimethyl-2,6-dioxocyclohex-1-ylidene)ethyl (Dde) protecting group is utilized to protect the
sidechain amine groups of lysine, ornithine, 2,4-diaminobutyric acid, and 2,3-diaminoproionic acid. It is
not removed under standard Fmoc or Boc deprotection protocols and can be selectively removed to allow
site-specific modification of peptides attached to resin. The standard method of removing the Dde group
utilizes 2% hydrazine in N,N-dimethylformamide (DMF)'. These conditions also remove Fmoc protecting
groups, therefore the N-terminal residue should be protected with a Boc group. This can be achieved by
incorporating the N-terminal residue as a Boc-amino acid or by reacting the N-terminal residue with Boc
anhydride. Recently, it was shown that hydroxylamine hydrochloride/imidazole (1.3:1) in NMP could
selectively remove Dde groups in the presence of Fmoc groups.?

The Dde group has been observed to undergo migration during deprotection of Ne-Fmoc-protected lysine
residues and N-terminal Dpr residues. In the synthesis of long sequences, partial loss of Dde protecting
groups has been reported.®> The more hindered 1-(4,4-dimethyl-2,6-dioxocyclohex-1-ylidene)isovaleryl
(ivDde) group was introduced in response to these problems.* It can be removed with 2% hydrazine
similar to the Dde group, but it more stable during long synthesis sequences and is less prone to
migration, although the migration from the side chain to the a-amine of Dpr can still occur unless special
protocols are utilized to minimize it.>

Selective Deprotection With 2% Hydrazine'

1. Prepare a solution of 2% hydrazine monohydrate in N,N-dimethylformamide (DMF). (Prepare
approximately 75 mL of solution per gram of peptide-resin.) The concentration of hydrazine should
not exceed 2% for hydrazine in higher concentrations can cause peptide cleavage at Gly residues
and can convert Arg residues to Orn.®

Place the resin in a flask and add 2% hydrazine solution (approximately 25 mL per gram of resin).
Allow the mixture to stand at room temperature for 3 minutes, then filter.

Repeat the treatment with hydrazine solution two more times.

Wash the resin three times with DMF.
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The peptide-resin is ready for further elaboration.

Selective Deprotection With Hydroxylamine Hydrochloride/Imidazole’
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1. Dissolve hydroxylamine hydrochloride (1 equiv. based on Dde content of the peptide-resin) and
imidazole (0.75 equiv. based on Dde content of the peptide-resin) in N-methylpyrrolidone (NMP)
(approximately 10 mL per gram of peptide resin).

2. Add the solution to the resin.

3. Gently shake the mixture at room temperature for 30 min. to 1 hour.

4. Filter the resin and wash three times with DMF.

The peptide-resin is ready for further elaboration.



