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Abstract: A series of 1,3-diamino-2-propanol derivatives have been synthesized on solid phase as potential
aspartic acid protease inhibitors. The developed methodology allows the incorporation of either an alkyl
group or H at the R? site of hydroxyethylamine isostere. © 1999 Elszvier Science Ltd. All rights reserved.
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Aspartic acid proteases, characterized by having two acid residues in the active sites, are important
therapeutic targets for a variety of diseases." Among this widely distributed family of enzymes, HIV-1 protease
has proved to be an effective target for the treatment of AIDS,” while renin has been implicated in
hypertension,’ cathepsin D in breast tumor metastasis,’ and plasmepsins I and I in malaria.® One powerful
approach in the design of potent aspartyl protease inhibitors is the incorporation of an isostere that mimics the
geometry of the tetrahedral intermediate generated from protease-catalyzed amide bond hydrolysis.® Many such
mechanism-based inhibitors have been reported, among which most nonpeptide small molecule inhibitors are
derived from statine, hydroxyethylene and hydroxyethylamine isosteres.” Small organic molecules as drugs are
in general more therapeutically promising than peptides due to their higher bioavailability and greater resistance
to proteolytic degradation. Our group has been exploring hydroxyethylamine isosteres as general small
molecule aspartyl protease inhibitors. During the course of our systematic studies on all four diversity sites (R',
R?, R’ and R*) around the hydroxyethylamine isostere, we realized the lack of literature precedent where either
R’ or R? equals H rather than any other alkyl groups (e.g. 1a-c). Although aspartic acid proteases are known to
specifically cleave peptide bonds located between large hydrophobic residues, some peptidomimetic structures
containing the (hydroxyethyl)amide isostere do inhibit HIV protease activity at low nanomolar concentrations.®
Herein, we wish to report a solid-phase synthesis that allows the incorporation of either an alkyl group or H at

either R' or R? position as demonstrated in the preparation of 1a-d.
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Scheme 1. Reagents and Conditions: i. 4a,c, R* = H, a) potassium phthalimide, DMF, 100°C; b) NH,NH,, EtOH,
reflux; ii. 4b,d, R? = isobutyl, isobutylamine, NMP, 80°C; iii. R®’"COOH, DIC, HOBT, DMF; iv. 5a,b, R' = H, Ph,P-
H,0, THF; v. 5¢,d, R' = isobutyl, SnCl,/PhSH/Et,N, THF; vi. R*®COOH, DIC, HOBT, DMF; vii. 95% TFA-H,0.

The synthesis of 1 was accomplished by modifying a general method previously reported by Ellman.™
The scaffolds 2a and 2¢ were first coupled with dihydropyran (DHP) functionalized polystyrene resin in the
presence of p-toluenesulfonate (PPTS) in 1,2-dichloroethane.” While the isobutyl group was easily introduced
at the R? position via displacement of the primary tosylate 3 with isobutylamine as described in Ellman’s
approach, the incorporation of an amino group to provide 4a,c required the reaction of the 3 with potassium
phthalimide followed by the hydrolysis with hydrazine. The next coupling of primary or secondary amines 4
with acids was completed under the standard coupling conditions using HOBT/DIC. Treatment of azides 5c-d
with SnCl,/PhSH/Et;N provided exclusively the desired products 6éc-d. However, the reduction of primary
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azides Sa-b with tin chloride (II) in the presence of thiophenol and triethylamine was repeatedly accompanied
by the nucleophilic displacement of the unhindered azides by thiophenol. The desired amines 6a-b were
exclusively obtained by using Ph,P-H,O in THF. Standard coupling conditions were employed in the last
coupling of amines 6 with acids to give 7, which was cleaved from the resin with 95% trifluoroacetic acid in
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Table 1. Representative products and results from a validation library. The tirst number refers to the yield, the
number in parentheses to purity, the third number to MS (ESI, m/z, MH").
Employing the described reaction sequence, a validation library containing 92 compounds was
synthesized. The structure, yield, purity and MS data obtained for a representative set of compounds (8-19) are
summarized in Table 1.'° These library compounds are in the process of being assayed against a number of

aspartic acid proteases.
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