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Abs&a& Improved procedures have been developed for the synthesis of Pl aspartate-based 2,6- 
dichlorobenzoyloxymethyl ketone 1 and fluoromethyl ketone 2, the prodrugs of two potent ICE-inhibitors. 1 
was prepared from (R)-trans4,5-O-isaprlidene-d,5-dihydro~-2-penten~~~lic add ethyl ester: 2 was 
obtained via a n&o-aldol condensation as key step from in situ generated fluoroacetaldehyde. 

ICE (Interleukin-1 p-converting enzyme) is a recently discovered atypical cysteine protease, which procesee~ 

an inactive precursor to the proinflammatory cytokine 11-l fi and may regulate programmed cell death in 

neuronal cells [l, 21. Since spedfic inhibitors of ICE may be of benefit in inflammatory and degenerative 

neuronal diseases such as Rheumatoid Arthritis, Alzheimer’s and Parkinson’s diseases, we wanted to test 

their in vivo potential in animal models and needed large amounts of 1 and 2, the ethyl ester prodrugs of two 

potent ICE-inhibitors [X4]. 

Current methods for preparing acyloxymethyi ketones as thid protease lnhibltors use diazomethane [5] for 

the homologation of a conveniently protected amino acid, where the resulting diazomethyl ketone ie converted 

to the corresponding bromide and then reacted with an acid to provide the desired product. We have 

developed a method suitable for the large scale preparation of aspartate-based acyloxymethyf ketones of type 
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1, avoiding the use of diazomethane (S&me I). Commercially available rR)-rrans-4,5-Oisopropylidene-4,5- 

dihydroxy - 2 - pentenecarboxylii acid ethyl ester 3 wss treated with benzylamine at -20’ C for 40 h according 

to [6] and rendered the desired addition product in 75% yield, which wes hydrogenated to the amine 4 and 

isolated 8s crystaltine ox&e. 
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me free base of 4 was ed to Z-VatAte-OH under standard conditions (HOBt, EDCI, THF) to yield ketal 

5, ~~ was seamy to dii 6 with ~~~~~~te KlO in Easter. Ths latter was esterified 

with 2,&dichlorobenzoyl in pyridine;lDMAP using DMPU as advent. Several methods were 

elaborate&for lhe final oxi on step, since ketone 1 m was sensitive to epimeriastion under basic con&ons. 

Sweni &id&ion e.g. gav -1 :f mixture of epimers. while the procedures of De@Martin and Ptitzner-Moffatt 
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[B] gave pure 1. 

Fluoromethyl ketones are generally prepared with limited success according to a modified Dakin West 

procedure [9], which has been used by R. Black in [4b] for the synthesis of BCC-Asp-CH2-F. We decided 

to synthesize 2 via nitro-aldol condensation [lo] as a key step (Scheme 2J 

For this purpose, fluoroethanol was submitted to a Swem oxidation, which was followed by the addition of the 

nitro derivative 8 without isolation of the intermediate fluoroacetaldehyde. The yield of nitroalcohol9 resulting 

from this one-pot oxidatioticondensation reaction amounted to 99% after purifbxtion by chromatography. 

Hydrogenation over Raney-Nickel gave amino alcohol 10 in 85% yield, which was converted to 11 by coupling 

with Z-Val-Ala-OH under standard conditions. Dess-Martin oxidation proceeded in 62% yield to the keto ester 

12 as a crystalline solid. Deprotedon of the tertbutyl ester with TFA provided the acid 13, whiti was 

esterified in HCVEtOH over night at r.t. to generate 2, obtained as a crystalline solid and’ according to NMR 

as a -1:l mixture of epimers m. No attempt was made to separate the epimers. 
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4 P-Flwrroethanol, (COCl)p DMSO. NE%, -60cC to r.t., $.5 firs, lhen add 4 r.t. ihr. 89%. b) F&nqNiil, MeOH. t12, r.t 12 hrs. 
85%. c) Z-Val-Ala-OH, EDCI, HOBT, DMAP, THF, 12 bra. 97% whii solid. d) DeskMartin magent (7eq.). CH.&, Wrnii. 62% 
tiie solid. e) TFA, CK2a2, 3Omin. d. 91% Mitesdid. 9 ElOH mtm&d Mth HC4, 14 h-s. r.t. 86% white &ii. 



In models uf acute inflammation, such as the LPS-pyrexta and Carrageenan osdema, I and 2 showed potent 

effects upon oral adrninisttBtion with the ED=‘s less than 0.1 m@kg p.o. Whether these activities are mediated 

by inhibition of IL-l& is u0der current tnvesligatton. 

The authors express their preciation to the Analytical Department of Sanctoz Preclinical Research Easel for 

NMR and MS data. 
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