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Abstract—A series of amino-caprolactam sulfonamides were developed from a screening hit. Compounds with good in vitro and in vivo c-secretase activity are reported.  2007 Elsevier Ltd. All rights reserved.



Alzheimer’s disease (AD) is a progressive, neurodegenerative disorder characterized by memory impairment and cognitive dysfunction.1 AD is characterized pathologically by the accumulation of senile (neuritic) plaques, neuroﬁbrillary tangles, amyloid deposition in neural tissues and vessels, synaptic loss, and neuronal death.2a,b AD is the most common form of dementia and now represents the third leading cause of death after cardiovascular disorders and cancer.3 Evidence suggests the accumulation of b-amyloid peptides (Ab) is responsible for the neuronal toxicity that is associated with AD.4 Ab peptides are generated by sequential proteolytic cleavage of a 695–770 amino acid precursor protein (APP)5 by the action of b- and c-secretases.
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We have been interested in identiﬁcation of compounds that inhibit the production of b-amyloid peptide (b-AP) from b-amyloid precursor protein (b-APP), since such agents may be useful for the treatment or prevention of Alzheimer’s disease. A cell-based assay measuring Ab production6 from membranes isolated from cells expressing b-APP7 was performed on our internal compound collection and the caprolactam sulfonamide derivative 18,9 (Fig. 1) was found to be a promising inhibitor of c-secretase (IC50 = 120 nM). Herein we report the SAR within this series of caprolactam c-secretase inhibitors. Starting from commercially available D - or L -lysine 2, amino caprolactam 3 was conveniently made by ring closure of the trimethylsilyl amino ester10 as shown in H N



O N SO2



Br



Figure 1.



1



O



M. F. Parker et al. / Bioorg. Med. Chem. Lett. 17 (2007) 5790–5795



Scheme 1. This synthetically useful chiral amine underwent reductive amination by treatment with an aldehyde and sodium cyanoborohydride in methanol to provide intermediate 4. The resulting secondary amines were treated with a variety of sulfonyl chlorides to produce the desired analog 5 shown in Scheme 1. Alternatively the chiral amino caprolactam 3 could ﬁrst be sulfonylated to aﬀord intermediate 6. The resulting secondary sulfonamides could be preferentially alkylated with an array of alkyl or benzyl halides in DMF with K2CO3 (method 2A). In the preparation of the 4-hydroxybenzyl benzenesulfonamide analog 7, synthesis via method 1 or method 2A was unsuccessful because of decomposition of the benzylic halide under the usual reaction conditions. The alkylation of the sulfonamide was accom-



plished instead by a standard Mitsunobu reaction on the sulfonamide caprolactam 6 with the diﬀerentially protected ether alcohol, 4-(tert-butyldimethylsilyloxy) benzyl alcohol. The crude product of this reaction was then deprotected with tetrabutyl ammonium ﬂuoride in THF, to yield the desired phenol 7. Optimization of the 4-bromosulfonamide caprolactam screening lead ﬁrst focused on determination of whether the enantiomers had diﬀerential potency. Comparison of the enantiomers 8 and 9 clearly showed the R-isomer, which was derived from D -lysine, to be signiﬁcantly, and as with 9, exceptionally more potent.12 Likewise, with the enantiomer pair 10 and 11, the R-isomer 11 was >300· more potent (Table 1). H N
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Scheme 1. General synthesis of N-benzyl-N-benzenesulfonamide derivatives. Reagents: (a) hexamethyldisilazane, chlorotrimethylsilane, xylene, 95%; (b) alkyl aldehyde or benzaldehyde, ZnCl2, NaCNBH4, MeOH, 40–80%; (c) 4-chlorobenzenesulfonyl chloride, Et3N, CH2Cl2, 92%; (d) alkyl or benzyl halide, K2CO3, DMF, 30–88%; (e) triphenylphosphine, 4-(tert-butyldimethylsilyloxy) benzyl alcohol, diethylazodicarboxylate, THF, 58%; (f) TBAF, THF, 72%.



Table 1. Inhibitory activities of caprolactam enantiomers H N
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Values are means of four experiments, with 12 drug concentrations in each exp.; intra-assay variance 
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