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Abstract.  Primary amines are diprotected as their 2,5-bis[(triisopropylsilyl)oxy]pyrrole derivatives (BIPSOP). 

This protecting group is stable to strong bases such as organolithiums and alkoxides at 0 °C and to temperatures up to 

about 150 °C. Removal may be accomplished by a mild two step sequence. © 1997 Elsevier Science Ltd. 

Problems associated with the orthogonal protection of multiple functional groups are commonly encountered 

during the synthesis of complex natural products. ] In this context the repertoire of available groups for the diprotection 

of primary amines is particularly limited, although this function has been protected using 2,5-dimethylpyrrole, 2 

stabase, 3 benzostabase, 4 triazones, 5 N,N-bistrimethylsilyl,  6 N,N-diallyl, 7 and N,N-dibenzyl 8 arrays. During the 

course of a program directed toward the asymmetric synthesis of the ansamycin antibiotic herbimycin A, we needed a 

diprotecting group for a primary aryl amine that would be stable to organolithium reagents but that could also be 

removed under mild conditions in the presence of acid labile functionality. Examination of known protecting groups 

revealed that none was well-suited to the task as they either required conditions for their removal that were incompatible 

with other functionality or could not be installed in satisfactory yield. It was thus necessary to design a novel means of 

masking a primary amine. We have recently discovered that primary amines may be readily diprotected as their 2,5- 

bis[(triisopropylsilyl)oxy]pyrrole (BIPSOP) derivatives and that deprotection may be achieved under mild conditions. 

The general protocol is outlined in Scheme 1. 
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To illustrate the efficacy of the 2,5-bis[(triisopropylsilyl)oxy]pyrrole (BIPSOP) moiety as a protecting group for 

primary amines, the series of amines l a - l g  was converted into the N-substituted pyrroles 3a-3g in about 68-87% 

overall yield (Table 1). 9 The first step involved transformation of the amines la-g into the succinimides 2a-2g by 

reaction with succinic anhydride followed by cyclodehydration of the intermediate amide acids with acetyl chloride 1° or 

acetic anhydride/sodium acetate) 1 Subsequent reaction of 2a-2g with triisopropylsilyl tfiflate in the presence of Et3N 

gave the desired pyrroles 3a-g. Although 2,5-bis[(trimethylsilyl)oxy]pyrroles are known, 12 they are rather labile, so 

the triisopropylsilyl group was selected to enhance the stability of the protecting group toward the action of alkyllithium 

reagents and acid. The BIPSOP protecting group was removed in two facile steps commencing with the hydrolysis of 

the triisopropylsilyl groups and cleavage of the resulting imide with hydrazine in refluxing ethanol. 13 The imide may 

also be removed by reduction with NaBH4 in i-PrOH/H20 to give an amido alcohol that is heated in refluxing i- 

PrOH/H20 containing AcOH (pH 4-5)J a 

Table 1. Protection of Primary Amines. 
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% Overall 
% Yield of Imides 2a-g % Yield of Pyrroles 3a-g Yield 

92 a 90 83 

95 a 90 86 

94 a 83 78 

94 a 93 87 

93 a 88 82 

84 a 88 74 

75 b 90 68 

aAcetyl chloride used for imide formation, bAcetic anhydride/sodium acetate used for imide formation. 
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To illustrate the synthetic utility of this protecting group, 3a was treated with 2 eq of tert-BuLi at -40 °C to effect 

the metal-halogen exchange, and the intermediate aryllithium reagent was trapped with n-heptanal to give 4 in 87% 

yield. The BIPSOP protected 4 could be purified on a neutral alumina column eluting with a hexanes/EtOAc/Et3N 

(80:1:1) mixture. The protecting group was removed in 72% yield by sequential reaction of 4 with dilute acid followed 

by refluxing the succinimide thus obtained in ethanol containing hydrazine to deliver the aniline 5. 
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We have shown that a series of primary amines may be diprotected as N-subs t i t u t ed -2 ,5 -  

bis[(triisopropylsilyl)oxy]pyrrole (BIPSOP) derivatives. We have found that the bis[(triisopropylsilyl)oxy]pyrrole ring 

is stable to strong bases such as organolithium reagents (-78 °C to rt), heating at temperatures up to 150 °C, and 

chromatography on neutral alumina. BIPSOP derivatives may also be stored in a freezer under Ar for several weeks. 

Removal of the BIPSOP protecting group may then be effected under mild conditions that are compatible with acid- 

sensitive functionality or protecting groups. As such, the BIPSOP moiety exhibits some definite advantages over other 

groups that have been used for the diprotection of primary amines. 
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