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Abstract : We report that neopentylsulfonate esters are stable to a variety of standard organic reaction 

conditions and are easily cleaved to sulfonic acids. We also discuss the use of N-Boc-4-amino-2,2- 

dimethylbutyl-l-sulfonate esters which may be cleaved under conditions that are suitable for solid phase 

synthesis. Copyright © 1996 Elsevier Science Ltd 

We wished to perform multi-step syntheses of targets which contained two or more sulfonic acid 

moieties. Solubility limitations of compounds that contain this polar functionality, however, made non-aqueous 

methods troublesome if not impossible. We therefore sought a general protecting group for sulfonic acids. 

Among the few examples of sulfonic acid protection/deprotection in the literature, there were no 

established methods which fully met our needs. Sulfonamides of secondary amines have been used, but the 

deprotection step involves high temperature treatment with acid 2 or base, 3 conditions which were too harsh for 

our purposes. In contrast, sulfonamides of imidazoles 4 and sulfonate esters of phenols 5 proved to be too labile, 

especially to base. We were intrigued by the use of isopropylsulfonate esters which, when treated with NaI in 

acetone at reflux or ammonia in methanol at reflux, were reported to provide sulfonic acid products. 6 Stability 

to mild nucleophilic conditions, however, was an absolute requirement for our protecting group. 

The use of  neopentylsulfonate esters, more stable than the isopropyl counterparts, proved to be a 

successful strategy for protection. As exemplified in Scheme 1, these derivatives are easily prepared and 

deprotected. Sulfonylchloride 17 was treated with neopentyl alcohol in pyridine to provide neopentylsulfonate 

ester 2 in 95% yield. Conversion to the sulfonic acid was accomplished by heating a solution of  the sulfonate 

ester in DMF (0.01-0.05M) with excess tetramethylammonium chloride (4-5 eq./ester) for 16 h. Purified 

sulfonates were obtained by reverse phase HPLC (C18 column; water/acetonitrile gradient with 1% TFA) in 

isolated yields ranging from 60-90%. Halogen metal exchange, a critical step in many of our syntheses, was 

smoothly effected in the presence of the neopentyl protecting group. Bromide 2, when treated with two 

equivalents of t-BuLi in THF at -78°C followed immediately by CD3OD, was converted to deuterated compound 

5 (>95% D-incorporation), evidence for the efficient generation of  naphthyllithium reagent 4 (Scheme 2). 

Quenching the halogen exchange reaction immediately at -78 °C with substituted acetate esters effected a 

nucleophilic double-addition reaction providing geminal diaryl alkyl products, as shown in Scheme 3.8, 9 
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Scheme 1: Neopentyl  Sulfonates 
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Scheme 2: Halogen-Metal Exchange 
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Scheme 3: Double Addition Reactions 
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This methodology has been used quite generally in our laboratory to prepare a series of potential inhibitors of 

HIV infectivity. 10 A further illustration of the synthetic utility and chemical compatibility of this protecting 

group is outlined in Scheme 4, 9 wherein an ct-bromoacetate was used as the quenching agent; the resulting 

epoxide underwent smooth rearrangement and transformation to the synthetically versatile acid chloride 11. 
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In addition to those transformations outlined, we have found neopentyl sulfonates to be compatible with 

reagents such as vinyl-MgBr, CrO3, NBS/benzoyl peroxide, H2/RaNi, DIBAL, NaI, aqueous HBr or NaOH, 

HONH2 and Nail. 
We turned our attention to neopentyl-based protecting groups which might be cleaved at room 

temperature. After examination of a small variety of systems with internal nucleophilic moieties, we identified 

the N-Boc-4-amino-2,2-dimethylbutyl group (termed "neoN-B" reflecting its derivation from the neopentyl 

group) as one which fulfilled our requirements (Scheme 5). Naphthalene-2-sulfonyl chloride was readily 

converted to neoN-B sulfonate ester 14 by treatment with neoN-B alcohol 1311 in pyridine. Cleavage of the 

Boc group in derivative 14 with 10 eq of TFA, rapidly leads to TFA salt 15. When this solid is dissolved in 

water and adjusted to pH 7-8, sulfonic acid 16 is instantaneously generated in 100% yield (hplc) via internal 

nucleophilic attack. The two steps may be performed sequentially in a single reaction vessel. This group is 

fully compatible with standard peptide synthesis (Fmoc-chemistry) and has been successfully used on solid 

phase supports. 

Scheme 5: neoN-B Sulfonates 
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In summary, we have identified the neopentyl ester functionality as a useful protecting group for 

arylsulfonic acids, which is compatible with a wide range of standard organic synthetic methodologies. For the 

specific use in solid phase synthesis, the neoN-B group was developed. These sulfonate derivatives allow for 

synthetic transformations in organic solvents, and are prepared and cleaved in high yield. 12 
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