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Description 

Field of Invention 

s This invention relates to compounds exhibiting activity against particular retroviruses, to processes for 

10 

producing the compounds, to pharmaceutical preparations thereof, and to a method of using the com- · 
pounds to combat infections caused by the retroviruses. 

Background of the Invention 

In 1983, a retrovirus, known as human immunodeficiency virus type 1 (HIV-1), was established as a 
causative agent of acquired immune deficiency syndrome (AIDS), see R.C. Gallo and L. Montagnier, 
Scientific American, 259 (4), 40 (1988). This virus has become a pestilence of alarming proportion. More 
recently, the closely related virus, human immunodeficiency virus type 2 (HIV-2) has been identified as a 

15 second causative agent of AIDS. 
The identification of human immunodeficiency virus (HIV) as a causative agent and the development of 

methods to grow the virus in quantity have resulted in the discovery of compounds which inhibit the 
replication of HIV in vitro. The most important class of inhibitor compounds identified in this manner is a 
group of dideoxynucleosides of which 3'-azido-3'-deoxythymidine (known also as zidovudine or AZT) and, 

20 more recently, 2',3'-dideoxyinosine (known also as didanosine or DOI) are used therapeutically to manage 
certain patients with symptomatic HIV infections. This class of compounds has been found to interfere with 
the life cycle of HIV by inhibiting reverse transcriptase. This enzyme converts viral RNA to double-stranded 
deoxyribonucleic acid (DNA) and as such is an essential enzyme for HIV replication. In addition to inhibiting 
reverse transcriptase, other stages of the HIV life cycle have been identified as targets for developing anti-

25 AIDS drugs. One target that is receiving increased attention is an HIV-encoded enzyme known as HIV 
protease. Tftis enzyme, like the reverse transcriptase, is encoded by the pol gene and is essential for HIV 
growth. It is responsible for effecting certain cleavages within the gag (p55) or gag-pol (p180) proteins to 
release structural proteins, e.g. p17 and p24, and enzymes, including itself, found in mature infectious 
virions. Thus, inhibitors of HIV protease can block the HIV life cycle. 

30 The increased attention given to HIV protease over the last few years is reflected in the increase in 
reports of the discovery of agents which block the enzyme. See, for example, the recent review on protease 
inhibitors by D.W Norbeck and D. J. Kempf, Annual Reports In Medicinal Chemistry, 26, 141 (1991). As 
noted in the latter review and reported by D. H. Rich et al., J. Med. Chem., 33, 1285 (1990) and N.A. 
Roberts et al., Science, 248, 358 (1990), two potent series of HIV protease inhibitors have been realized by 

35 the placement of a hydroxyethylamine transition state analog (TSA) in a peptide having the p17/p24 
substrate cleavage site sequence. Biological investigations of lead compounds of the Roberts et al. series 
have been reported by H.A. Overton et al., Virology, 179, 508 (1990), J.A. Martin et al., Biochem. Biophys. 
Res. Commun., 176, 180 (1991) and J.C. Craig et al., Antiviral Chemistry and Chemotheraphy, _g, 181 
(1991). 

40 Other disclosures of HIV protease inhibitors having a hydroxyethylamine TSA include: 
B.K. Handa et ai., European patent application 346 847, published December 20, 1989, 
G.B. Dreyer et al., European patent application 352 000, published January 24, 1990, 
D.J. Kempf et al., European patent application 402 646, published December 19, 1990, and 
K.E.B. Parkes et al., Canadian patent application 2,030,415, published June 12, 1991, 

45 J.A. Martin and S. Redshaw, European patent application 432 695, published June 19, 1991. 
The present application discloses pipecolinic acid derivatives having an ethylamine TSA incorporated 

therein. The derivatives are potent inhibitors of HIV protease. Moreover, a capacity to inhibit HIV induced 
cytopathogenic effects in human cells has been demonstrated for the compounds. Such properties, together 
with the attributes of a relatively se.lective action and an apparent lack of toxicity, renders the compounds 

so useful as agents for combating HIV infections. 
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Summary of the Invention 

The compounds of this invention are represented by formula 1 

wherein 
Xis R30C(O), R3C(O) or R3NR4C(O) wherein R3 is 

(i) lower alkyl, 
(ii) lower cycloalkyl, 

20 (iii)phenyl; phenyl monosubstituted with halo, hydroxy, lower alkyl or lower alkoxy; or disubstituted 
phenyl wherein each of the two substituent is independently lower alkyl or halo; 
(iv) phenyl(lower)alkyl or phenyl(lower)alkyl wherein the aromatic portion thereof is monosubstituted with 
halo, hydroxy, lower alkyl or lower alkoxy, 
(v) 1-naphthyl or 2-naphthyl, . 

25 (vi) (Het) or (Het)-(lower alkyl) wherein Het represents a five or six membered, monovalent heterocyclic 
radical containing one or two hetero-atoms selected from nitrogen, oxygen and sulfur. or 
(vii)2-quinolinyl or 3-quinolinyl, and R4 is hydrogen or lower alkyl; or 

Xis R3AOCH2C(O) wherein R3A is phenyl or monosubstituted, disubstituted or trisubstituted phenyl wherein 
each substituent is independently lower alkyl or halo; 

30 B is absent or the divalent radical -NHCHRSC(O)-wherein Rs is lower alkyl; lower cycloalkyl; (lower 
cycloalkyl)-(lower alkyl); phenylmethyl; or lower alkyl monosubstituted with hydroxy, carboxy, lower alkox­
ycarbonyl, aminocarbonyl, (lower alkyl)aminocarbonyl or di(lower alkyl)aminocarbonyl; 
R1 is hydrogen, halo, hydroxy, lower alkyl or lower alkoxy; 
R2 is lower alkyl; and 

35 Y is lower alkyl; lower cycloalkyl; phenyl or phenyl monosubstituted with halo, hydroxy, lower alkyl or lower 
alkoxy; phenylmethyl or phenylmethyl monosubstitued with halo, hydroxy, lower alkyl or lower alkoxy; or 
Y is W(CH2)nZ wherein W is oxo, thio, sulfinyl or sulfonyl, Z is lower alkyl; phenyl or phenyl monosub­
stituted with halo, hydroxy, lower alkyl or lower alkoxy; or (Het) wherein (Het) is as defined hereinbefore; 
and n is zero or one; 

40 or a therapeutically acceptable acid addition salt thereof. 
It is to be understood that the term "B is absent", used herein with reference to formula 1, means that 

the symbol B has become a covalent bond joining "X" to the secondary amino group which otherwise 
would be joined to "B". 

A preferred group of compounds of the invention is represented by formula 1 wherein X is RSQC(O), 
45 R3C(O) or R3NR4C(O) wherein R3 is lower alkyl, phenyl, 2,+dimethylphenyl, 2,6-dimethylphenyl, 2,+ 

dichlorophenyl, 2,5-clichlorophenyl, 2,6-difluorophenyl, 5-fluoro-2-methylphenyl, phenyl(lower)alkyl, phenyl­
(lower)alkyl wherein position 4 of the phenyl portion is substituted with chloro, fluoro, hydroxy, methyl or 
methoxy, 1-naphthyl, 2-naphthyl, 2-furyl, 2-thienyl, 2-pyridinyl, 4-pyridinyl, 2-pyridinylmethyl, +thiazolyl­
methyl or 2-quinolinyl, and R4 is hydrogen or lower alkyl;or 

50 Xis R3AoC~C(O) wherein R3A is phenyl or phenyl mono-, di- or trisubstituted with lower alkyl or halo at a 
position or positions selected from the group consisting of positions 2, 4 and 6; 
B is absent or is the divalent radical -NHCHRs C(O)-wherein Rs is lower alkyl, or lower alkyl monosubsituted 
with hydroxy, lower alkoxycarbonyl, aminocarbonyl, (lower alkyl)aminocarbonyl or di(lower alkyl)­
aminocarbonyl; 

55 R1 is hydrogen, chloro, bromo or fluoro; 
R2 is 1-methylethyl, 2-methylpropyl or 1,1-dimethylethyl; and 
Y is lower cycloalkyl, phenyl, +chlorophenyl, +bromophenyl, +fluorophenyl, +methylphenyl, 4-methox­
yphenyl, phenylmethyl, (+fluorophenyl)methyl or (+methylphenyl)methyl; or 
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Y is W(CH2)0 Z wherein Wand n are as defined hereinabove and~ is lower alkyl, phenyl, 2-furyl, 2-thienyl, 
2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 4-thiazolyl, 2-pyrimidinyl, 4-methyl-2-pyrimidinyl, 4,6-dimethyl-2-
pyrimidinyl or 2,6-dimethyl-4-pyrimidinyl; or a therapeutically acceptable acid addition salt thereof. 

A more preferred group of compounds is represented by formula 1 wherein X is tert-butyloxycarbonyl, 
5 (2,6-dimethylphenyl)carbonyl, (2,4-dichlorophenyl)carbonyl, (2,5-dichlorophenyl)-carbonyl, (2,6-

difluorophenyl)carbonyl, (5-fluoro-2-methylphenyl)carbonyl, benzyloxycarbonyl, (4-chlorophenyl)-
methoxycarbonyl, (4-hydroxyphenyl)methoxycarbonyl, (4-methoxyphenyl)methoxycarbonyl, acetyl, benzoyl, 
1-naphthalenylcarbonyl, 2-naphthalenylcarbonyl, (2-pyridinylmethoxy)carbonyl, 2-quinolinylcarbonyl, ben­
zylaminocarbonyl, N-(2-pyridinylmethyl)aminocarbonyl, N-methyl-N-(2-pyridinylmethyl)aminocarbonyl, 

10 phenoxyacetyl, (2-methylphenoxy)acetyl, (2,4-dimethylphenoxy)acetyl, (2,6-dimethylphenoxy)acetyl, (2,4,6-
trimethylphenoxy)acetyl, (4-chlorophenoxy)acetyl or (4-fluoro-2,6-dimethylphenoxy)acetyl; 
B is absent or the divalent radical -NHCHR5 C(O)-wherein R5 is 1-methylethyl, 1, 1-dimethylethyl, 1-
methylpropyl, 2-methylpropyl, 1-hydroxyethyl, (methoxycarbonyl)methyl, (ethoxycarbonyl)methyl, 
(aminocarbonyl)methyl or {(methylamino)carbonyl}methyl; R1 is hydrogen or fluorine; R2 is 2-methylpropyl 

15 or 1, 1-dimethylethyl; and Y is cyclohexyl, phenyl, 4-chlorophenyl, 4-fluorophenyl, 4-methoxyphenyl, benzyl, 
(4-methoxyphenyl)methyl, 2-methylpropoxy, phenoxy, 2-pyridinyloxy, 3-pyridinyloxy, 4-pyridinyloxy, 2-
pyrimidinyloxy, (4-methyl-2-pyrimidinyl)oxy, (4,6-dimethyl-2-pyrimidinyl)oxy, (2,6-dimethyl-4-pyrimidinyl)oxy, 
benzyloxy, 2-pyridinylmethoxy, 3-pyridinylmethoxy, 4-pyridinylmethoxy, 4-thiazolylmethoxy, phenylthio, 
phenylsulfinyl, phenylsulfonyl, 2-pyridinylthio, 3-pyridinylthio, 4-pyridinylthio, 2-pyrimidinylthio, (4-methyl-2-

20 pyrimidinyl)thio, (2,6-dimethyl-4-pyrimi-dinyl)thio, (4,6-dimethyl-2-pyrimidinyl)thio, benzylthio, benzylsulfinyl, 
benzylsulfonyl, (2-pyridinylmethyl)thio, (3-pyridinylmethyl)thio or (4-pyridinylmethyl)thio; or a therapeutically 
acceptable acid addition salt. 

A most preferred group of the compounds is represented by formula 1 in which X is tert-butyloxycar­
bonyl, benzyloxycarbonyl, acetyl, (2,6-dimethylphenyl)carbonyl, 2-naphthalenylcarbonyl, (2-pyridinyl-

25 methoxy)carbonyl, 2-quinolinylcarbonyl or {N-methyl-N-(2-pyridinylmethyl)arnino}carbonyl; B is valyl, tert­
butylglycyl, isoleucyl, threonyl or asparaginyl; R1 is hydrogen or fluorine; R2 is 1, 1-dimethylethyl; and Y is 
phenyl, benzyl, phenoxy, 2-pyrimidinyloxy, (2,6-dimethyl-4-pyrimidinyl)oxy, 2-pyridinylmethoxy, 3-pyridinyl­
methoxy, 4-pyridinylmethoxy, phenylthio, phenylsulfinyl, phenylsulfonyl, 2-pyridinylthio, 3-pyridinylthio, 4-
pyridinylthio~ 2-pyrimidinylthio (4,6-dimethyl-2-pyrimidinyl)thio, (2-pyridinylmethyl)thio, (3-pyridinylmethyl)-

30 thio or 4-(pyridinylmethyl)thio; or a therapeutically acceptable acid addition salt thereof. 
Another most preferred group of compounds is represented by formula 1 wherein X is (2-methyl­

phenoxy)acetyl, (2,4-dimethylphenoxy)acetyl, (2,6-dimethylphenoxy)acetyl or 2,4,6-dimethylphenoxy)acetyl; 
B is absent; R1 is hydrogen; and R2 and Y are as defined in the last instance; or a therapeutically 
acceptable acid addition salt thereof. 

35 Preferably, with reference to the compounds of formula 1 in which Bis the divalent radical -NHCHR5 C-
(O)-. the asymmetric carbon atom bearing R5 has the (S) configuration. 

Included within the scope of this invention is a pharmaceutical composition for treating HIV infections in 
a human comprising a compound of formula 1, or a therapeutically acceptable salt thereof, and a 
pharmaceutically acceptable carrier. 

40 The scope of the invention includes as well a method for treating HIV infections in a human comprising 
administering thereto an effective amount of the compound of formula 1, or a therapeutically acceptable salt 
thereof. 

Also included within the scope is a method for protecting human cells against HIV pathogenesis 
comprising treating said cells with an anti-HIV effective amount of a compound of formula 1, or a 

45 therapeutically acceptable salt thereof. 
Processes for preparing the compounds of formula 1 are described hereinafter. 

Details of the Invention 

50 GENERAL 

In general, the abbreviations used herein for designating the amino acids and the protective groups are 
based on recommendations of the IUPAC-IUB Commission of Biochemical Nomenclature, see European 
Journal of Biochemistry 138, 9 (1984). For instance, Val, lie, Thr, Asn, and Leu represent the residues of L-

55 valine, L-isoleucine, L-threonine, L-asparagine and L-leucine, respectively. 
The term "lower alkyl" as used herein, either alone or in combination with a radical, means straight 

chain alkyl radicals containing one to six carbon atoms and branched chain alkyl radicals containing three to 
four carbon atoms and includes methyl, ethyl, propyl, butyl, hexyl, 1-methylethyl, 1-methylpropyl, 2-
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methylpropyl and 1,1-dimethylethyl. 
The term "lower cycloalkyl" as used herein, either alone or in combination with a radical, means 

saturated cyclic hydrocarbon radical containing from three to six carbon atoms and includes cyclopropyl, 
cyclobutyl, cyclopentyl and cyclohexyl. 

5 The term "lower alkoxy" as used herein means straight chain alkoxy radical containing one to six 
carbon atoms and branched chain alkoxy radicals containing three to four carbon atoms and includes 
methoxy, ethoxy, propoxy, hexoxy, 1-methylethoxy, butoxy and 1,1-dimethylethoxy. The latter radical is 
known commonly as tertiary-butyloxy. 

The term "halo" as used herein means a halo radical selected from bromo, chloro, fluoro or iodo. 
10 The term "residue" with reference to an amino acid means a radical derived from the corresponding a-

amino acid by eliminating the hydroxyl of the carboxy group and one hydrogen of the a-amino group. 
The term "tert-butylglycyl" represents the amino acid residue of 2(S)-amino-3,3-dimethylbutanoic acid 

and the term "~-methylasparaginyl" represents the amino acid residue of 2(S)-amino-4-methylamino-4-
oxobutanoic acid. 

15 The term "Het" as used herein means a monovalent radical derived by removal of a hydrogen from a 
five- or six-membered saturated or unsaturated heterocycle containing from one to two heteroatoms 
selected from nitrogen, oxygen and sulfur. Optionally, the heterocycle may bear one or two substituents; for 
example, lower alkyl, lower alkoxy, halo, amino or lower alkylamino. Examples of suitable heterocylces and 
optionally substituted heterocycles include pyrrolidine, tetrahydrofuran, thiazolidine, pyrrole, 1ff.imidazole, 

20 1-methyl-1ff.imidazole, isoxazole, thiazole, 2-methylthiazole, 2-aminothiazole, piperidine, 1,4-dioxane, 4-
morpholine, pyridine, 2-methylpyridine, pyrimidine, 4-methylpyrimidine and 2,4-dimethylpyrimidine. 

The term "pharmaceutically acceptable carrier" as used herein means a non-toxic, generally inert 
vehicle for the active ingredient, which does not adversely affect the ingredient. 

The term "effective amount" as used herein means a predetermined amount of the compound of this 
25 invention sufficient to be effective against HIV in vivo. 

PROCESS 

\.....;. In general, the compounds of formula 1 are prepared by known methods using reaction conditions 
30 which are known to be suitable for the reactants. Description of the methods are found in standard 

textbooks such as "Annual Reports In Organic Synthesis - 1990", K. Turnbull et al., Eds, Academic Press, 
Inc., San Diego, CA, USA, 1990 (and the preceding annual reports); "Vogel's Textbook Of Practical Organic 
Chemistry", B.S. Furniss et al., Eds, Longman Group Limited, Essex, UK, 1986, and "The Peptides: 
Analysis, Synthesis, Biology", E. Grass et al., Eds, Academic Press, New York, NY, USA, 1979-1987, 

35 Volumes 1 to 9. 

40 

45 

50 

55 

More particularly, the compounds of formula 1 can be prepared by a process comprising: 
(a) reacting an epoxide of formula 2 

.2. 

wherein X and R1 are as defined herein with a piperidinecarboxamide of formula 3 
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yy 
2 

C(O)NHR 

.3. 

wherein R2 and Y are as defined herein to obtain the corresponding compound of formula 1 wherein X, 
R1, R2 and Y are as defined herein and B is absent; or 
(b) reacting a compound of formula 4 

wherein R1, R2 and Y are as defined herein with a reactive derivative of the carboxylic acid X-OH wherein 
X is R3C(O) or R3AOCH2C(O) as defined herein to obtain the corresponding compound of formula 1 
wherein X is R3C(O) or R3AOCH2 C(O) as defined herein, R1, R2 and Y are as defined herein and B is 
absent; or 
(c) coupling the compound of formula 4 wherein R1, R2 and Y are as defined herein with an a-amino acid 
of the formula X-NHCHR5 COOH wherein X and R5 are as defined herein in the presence of a coupling 
agent to obtain the corresponding compound of formula 1 wherein X. R1, R2 and Y are as defined herein 
and B is the divalent radical -NHCHR5C(O)- wherein R5 is as defined herein; or 
(d) reacting a compound of formula 5 

Y
y 

5 . OH 

H,NOiR C(O)NH ~ 

,ff C(O)NHR
1 

A 

wherein R1. R2, Rs and Y are as defined herein with a reactive derivative of the carboxylic acid X-OH 
wherein X is R3C(O) or R3AOCH2C(O) as defined herein to obtain the corresponding compound of 
formula 1 wherein Xis R3C(O) or R3AOCH2C(O) as defined herein, R1, R2 and Y are as defined herein 

50 and B is the divalent radical -NHCHRs C(O)- wherein Rs is as defined herein; and 
(e) if desired, transforming the compound of formula 1, as obtained in the preceding sections (a), (b), (c) 
or (d), into a corresponding therapeutically acceptable acid addition salt. 
It should be noted that the species of compounds of formula 1 in which X is a commonly used N­

protective group, e.g. Boe, Z, Fmoc or p-methoxybenzyloxycarbonyl, are obtained most readily and 
55 conveniently by processes (a) and (c). The ready accessibility of this species renders them useful as 

intermediates for a preferred route, via respective pro~sses (b) and (d), to produce the respective 
compounds of formula 1 in which X is other than a commonly used N-protective group. As intermediates, 
therefore, the compounds of formula 1 of this species are deprotected (i.e. the protective group is 
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removed), and the resulting N-terminal free amines are used as the respective compounds of formula 4 or 
formula 5 according to processes (b) and (d), depending on whether B is absent or present, for the ultimate 
preparation of the compounds of formula 1 in which X is other than a commonly used N-protective group, 
e.g. 2-pyridinylmethoxycarbonyl or 2-quinolinylcarbonyl. 

5 More explicitly, according to the preceding process (a), the compounds of formula 1 in whi_ch B is 
absent can be prepared by an N-alkylation reaction involving the addition of the epoxide 2 to the 
piperidinecarboxamide 3. The reaction can be effected conveniently by bringing the two reactants into 
contact in an inert solvent, e.g. ethanol, tetrahydrofuran or dimethylformamide, at temperatures ranging from 
20 • to 110 • C. The reaction time is dependent on temperature and the nature of the reactants but generally 

10 ranges from two to 24 hours. 
According to process (b), the compounds of formula 1 in which B is absent are obtained by reacting the 

corresponding compound of formula 4 with a reactive derivative of the carboxylic acid X-OH. Suitable 
reactive derivatives are the acylating agents capable of providing the appropriate acyl radical X-CO and 
includfJ the corresponding acid halides, preferably the chlorides or bromides, active esters, anhydrides or 

15 mixed anhydrides. The reaction is performed according to known methods and conditions for accomplishing 
the reaction including the means to impart the desired selectivity to the reaction by choosing appropriate 
ratios of .the reactants or by temporarily providing known protecting groups, if required, for any other 
reactive group competing with the intended reactive groups. Generally, the reaction is performed in an inert 
solvent, e.g. tetrahydrofuran, dimethylformamide or methylene dichloride, at a temperature between O • and 

20 50 • C and a reaction time ranging from 15 minutes to 24 hours. 
According to process (c), the compounds of formula 1 in which B is the divalent radical -NHCHR5 C(O)­

wherein R5 is as defined herein can be obtained by coupling the compound of formula 4 with an a-amino 
acid of formula X-NHCHR5 COOH in the presence of a coupling agent. The use of coupling agents to 
promote the dehydrative coupling of a free carboxyl of one reactant with a free amino group of the other 

25 reactant is well known; for example, see "The Peptides: Analysis, Synthesis, Biology", Volumes 1 to 8, 
noted hereinbefore. Examples of suitable coupling agents are 1, 1 '-carbonyldiimidazole or N,N'-dicyclohexyl­
carbodiimide. Other examples are 1-hydroxybenzotriazole in the presence of N,N'-dicyclohexylcarbodiimide 
or N-ethyl-N'-[(3-dimethyl-amino)propyl]carbodiimide. A very practical and useful coupling agent is the 
commercially available (benzotriazol-1-yloxy)tris(dimethylamino)phosphoniumhexafluorophosphate, either by 

30 itself or in the presence of 1-hydroxybenzotriazole. Still another very practical and useful coupling agent is 
the commercially available 2-(1 H-benzotriazol-1-yl)-N, N, N', N'-tetramethyluronium tetrafluoroborate. 

The coupling reaction is conducted in an inert solvent, e.g. methylene dichloride, acetonitrile or 
dimethylformamide. An excess of an organic amine, e.g. diisopropylethylamine or N-methylmorpholine, is 
added to maintain the reaction mixture at a pH of about eight. The reaction temperature usually ranges from 

35 -20 • to about 30 • C and reaction time from 15 minutes to eight hours. 
With reference to process (d), this process is performed in the same manner as described hereinabove 

for process (b), the only exception being in the use of the compound of formula 5 instead of the compound 
of formula 4 as a starting material. 

The epoxides of formula 2 used as starting materials for the process (a) are either known or can be 
40 prepared by known methods. More specifically the epoxides of formula 2 are either described by B.K. 

Handa et al., European patent application 346,847, published December 20, 1989, or they can be made by 
methods described in the patent application. 

The other starting materials for the processes, i.e. the piperidinecarboxamides of formula 3, and the 
compounds of formulae 4 and 5, are novel and therefore are an object of this invention. Suitable processes 

45 for the preparation of the compounds of formulae 4 and 5 have been noted hereinbefore. The third species 
of novel intermediates, the piperidinecarboxamides of formula 3, can be prepared by choosing the 
appropriate 4-substituted piperidine, many of which are known or can be prepared by analogous methods 
used for preparing the known 4-substituted piperidines, and subjecting the chosen piperidine to known 
methods for introducing a carboxamide function at position 2 of a piperidine. A convenient method for 

50 effecting the latter transformation is illustrated hereinafter in the examples. 
The compound of formula 1 of this invention can be obtained in the form of a therapeutically acceptable 

acid addition salt. Examples of such salts are those with organic acids, e.g. acetic, lactic, succinic, benzoic, 
salicylic, methanesulfonic or p-toluenesulfonic acid, as well as polymeric acids such as tannic acid or 
carboxymethyl cellulose, and also salts with inorganic acids such as hydrohalic acids, e.g. hydrochloric 

55 acid, or sulfuric acid, or phosphoric acid. If desired, a particular acid addition salt is converted into another 
acid addition salt, such as a non-toxic, pharmaceutically acceptable salt, by treatment with the appropriate 
ion exchange resin in the manner described by R.A. Boissonnas et al., Helv. Chim. Acta, 43, 1849 (1960). 
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In general, the therapeutically acceptable salts of the peptides of formula 1 are biologically fully 
equivalent to the peptides themselves. 

BIOLOGICAL ASPECTS 

The HIV protease inhibiting properties and the cell protective effect against HIV pathogenesis of the 
compounds of formula 1, or a therapeutically acceptable salt thereof, can be demonstrated by biochemical, 
microbiological and biological procedures. 

A particular useful procedure for demonstrating the HIV protease inhibiting properties of the compounds 
10 of formula 1 or their therapeutically acceptable salts is the "Recombinant HIV Protease HPLC Assay". The 

procedure is based on the capacity of the test compound to inhibit enzymatic cleavage by HIV protease of 
a decapeptide (the substrate) having an amino acid sequence which includes a known HIV protease 
cleavage site of a HIV polyprotein; see H.G. Krausslich et al., Proc. Natl. Acad. Sci. USA, 86, 807 (1989). 
Details of this assay together with the results obtained for exemplified compounds of formula 1 are 

15 described in the examples hereinafter. 
The capacity of the compounds of formula 1 or their therapeutically acceptable salts to protect cells 

against HIV infection can be demonstrated by microbiological procedures for evaluating the inhibitory effect 
of a test compound on the cytopathogenicity of HIV in human T4 cell lines. Typical of such procedures are 
those described by S. Harada and N. Yamamoto, Jpn. J. Cancer Res. (Gann}, 76, 432 (1985), and S. 

20 Harada et al., Science, 229, 563 (1985). An assay based on the latter procedures is described in the 
examples hereinafter. 

When a compound of this invention, or a therapeutically acceptable salt thereof, is used to combat HIV 
infections in a human, the peptide can be administered orally, topically or parenterally, in a vehicle 
comprising one or more pharmaceutically acceptable carriers, the proportion of which is determined by the 

25 solubility and chemical nature of the compound, the chosen route of administration and standard biological 
practice. For oral administration, the compound or a therapeutically acceptable salt thereof can be 
formulated in unit dosage forms such as capsules or tablets each containing a predetermined amount of the 
active ingredient, ranging from about 5 to 150 mg, in a pharmaceutically acceptable carrier. For topical 
administration, the compound can be formulated in a pharmaceutically acceptable vehicle containing O.D1 to 

30 2 percent, preferably 0.05 to 1 percent, of the active agent. Such formulations can be in the form of a 
cream, lotion, sublingual tablet, or preferably a transdermal patch or buccal patch. For parenteral admin­
istration, the compound of formula 1 is administered by either intravenous, subcutaneous or intramuscular 
injection, in compositions with pharmaceutically acceptable vehicles or carriers. For administration by 
injection, it is preferred to use the compound in solution in a sterile aqueous vehicle which may also contain 

35 other solutes such as buffers or preservatives as well as sufficient quantities of pharmaceutically acceptable 
salts or of glucose to make the solution isotonic. 

Suitable vehicles or carriers for the above noted formulations can be found in standard pharmaceutical 
texts, e.g in "Remington's Pharmaceutical Sciences"; 18th ed., Mack Publishing Company, Easton, Penn., 
1990. 

40 The dosage of the compound will vary with the form of administration and the particular active agent 
chosen. Furthermore, it will vary with the particular host under treatment. Generally, treatment. is initiated 
with small dosages substantially less than the optimum dose of the peptide. Thereafter, the dosage is 
increased by small increments until the optimum effect under the circumstances is reached. In general, the 
compound is most desirably administered at a concentration level that will generally afford antivirally 

45 effective results without causing any harmful or deleterious side effects. 
For oral administration, the compound or a therapeutically acceptable salt is administered in the range 

of 0.5 to 15 mg per kilogram of body weight per day, with a preferred range of 0.5 to 5 mg per kilogram. 
With reference to systemic administration, the compound of formula 1 is administered at a dosage of 1 IJ.g 
to 100 IJ.g per kilogram of body weight per day, although the aforementioned variations will occur. 

50 Although the formulations disclosed hereinabove are effective and relatively safe medications for 
treating HIV infections, the possible concurrent administration of these formulations with other antiviral 
medications or agents to obtain beneficial results is not excluded. Such other antiviral medications or agents 
include soluble CD4, zidovudine, didanosine, zalcitabine, trisodium phosphonoformate, ribavarin, acyclovir 
or antiviral interferons (e.g. a-interferon or interleukin-2). 

55 The following examples illustrate further this invention. Solution percentages or ratios express a volume 
to volume relationship, unless stated otherwise. Temperatures are given in degrees Celsius. Proton nuclear 
magnetic resonance (NMR) spectra were recorded on a Bruker 200 MHz spectrometer; the chemical shifts 
(5) are reported in parts per million. Abbreviations used in the examples include Boe: tert-butyloxycarbonyl; 
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BOP: (benzotri-azol-1-yloxy)tris-(dimethylamino)-phosphonium hexafluorophosphate; But: tert-butyl; Bzl: be­
nzyl; DIEA: diisopropylethylamine; DMF: dimethylformamide; HEPES: N-2-hydroxyethylpiperazine-N'-2-
ethanesulfonic acid; Ef20: diethyl ether; EtOAc: ethyl acetate: EtOH: ethanol; HPlC: high performance liquid 
chromatography; MeOH: methanol; Ph: phenyl; THF: tetrahydrofuran; Z: benzyloxycarbonyl. 

Example 1 

Preparation of 1-(tert-Butyloxycarbonyl)-4-(phenylthio)piperidine 

10 A solution of 1-(tert-butyloxycarbonyl)-4-piperidinol (3.0 g, 14.9 mmol) in THF (30 ml) was cooled to 
0 •. Triethylamine (3.2 ml, 1.5 equiv.) was added to the solution, followed by the gradual addition of 
methylsulfonyl chloride (1.26 ml, 1.1 equiv.). The reaction mixture was stirred at o· for 2 h. Ef20 (30 ml) 
and H:iO (20 ml) were added and the mixture was stirred at O • for an additional 30 min. The mixture was 
diluted with EbO (200 ml). The organic layer was washed successively with H.20, 10% aqueous citric acid, 

15 a saturated aqueous solution of NaHCOs (2X) and brine. The organic layer was dried (MgSQ4) and 
concentrated under reduced pressure to give 1-(tert-butyloxycarbonyl)-4-piperidinol methylsulfonate ester 
(4.0g, 96%) as a yellowish solid. 1H NMR (CDCls) 6 4.90 (m, 1H), 3.72 (ddd, J = 4.3, 6.5, 13.5Hz, 2H), 3.32 
(ddd, J = 4.3, 8.1, 13.5Hz, 2H), 3.05 (s, 3H), 1.47 (s, 9H). 

The latter methylsulfonate was used without further purification to prepare the title compound as follows: 
20 Thiophenol (1.84 ml, 17.9 mmol) was added slowly to a suspension of NaH (334 mg, 14.3 mmol) in DMF (8 

ml) at o•. The mixture was stirred for 20 min. A solution of the latter methylsulfonate (2.0 g, 7.17 mmol) in 
DMF (6 ml) was added and the resultant mixture was stirred at room temperature (20-22°) for 18 h. The 
mixture was diluted with Eb 0 and the organic phase was washed successively with 1 M aqueous NaOH 
(3X) and brine. The organic layer was dried (MgSQ4) and concentrated to dryness under reduced pressure. 

25 The residue was purified by flash chromatography (SiO:!, eluent: EtOAc-hexane, 1 :9 and then 1 :6) to give 
the title compound (1.82 g, 86%) as an oil which solidified on standing. 1H NMR (CDCl3 ) 8 7.48-7.2 (2m, 2H 
+ 3H), 3.97 (m, 2H), 3.22 (m, 1 H), 2.80 (ddd, J = 3.8, 10.5, 13.5Hz, 2H), 1.47 (s, 9H). FAB mass spectrum, 
m/r. 294 (M + H)+. 

30 Example 2 

Preparation of d,l-cis-N-tert-Butyl-1-(tert-butyloxycarbonyl)-4-(phenylthio)piperidine-2-carboxamide 

A solution of the title compound of example 1 (3.57 g, 12.2 mmol) in Ef20 (60 ml) was cooled to -78°. 
35 N,N,N',N'-Tetramethylenediamine (4.6 ml, 2.5 equiv.) was added to the cooled solution, followed by the 

gradual addition of 1.3 M sec-butyllithium in cyclohexane (12.0 ml, 1.3 equiv.). The mixture was stirred for 
3.5 h at -78°. Thereafter, tert-butyllsocyanate (2.1 ml, 1.5 equiv.) was added rapidly and the reaction 
mixture was stirred for 40 min at -78•. The reaction mixture was quenched with 10% aqueous citric acid 
and then allowed to warm to room temperature. The organic phase was separated and the aqueous phase 

40 was extracted with Ef2 O. The combined organic phases were washed with a saturated aqueous solution of 
NaHCOs and brine, dried (MgS04) and evaporated under reduced pressure. The residue was purified by 
flash chromatography (Si02, eluent: hexane-EtOAc, 6:1 and then 4:1) to give the title compound (4.34g, 
90%) as a colorless oil which solidified on standing. 1H NMR (CDCls) 8 7.42 (m, 2H), 7.28 (m, 3H), 5.85 
(bro~d s, 1 H), 4.43 (dd, J = 4.0, 7.0Hz, 1 H), 3.92 (ddd, J = 3.5, 5.0, 13.5Hz, 1 H), 3.49 (m, 1 H), 3.32 (ddd, J 

45 = 4.0, 11.5, 13.5Hz, 1H), 1.48 (s, 9H), 1.39 (s, 9H). FAB mass spectrum, m/r. 393 (M + H)+. 

50 

Example 3 

Preparation of d,l-c/s-N-lert-Butyl-1-( tert-butyloxycarbonyl)-4-(2-pyridinyloxy)piperidine-2-carboxamide 

A solution of 1-(tert-butyloxycarbonyl)-4-piperidinol (5.2 g, 25.9 mmol), tert-butyldimethylsilyl chloride 
(4.07 g, 1.05 equiv.) and imidazole (2.7 g, 1.5 equiv.) in DMF (20 ml) was stirred for 16 h. After dilution with 
Ef20, the solution was washed successively with H.20 (2X), 10% aqueous citric acid, a saturated aqueous 
solution of NaHCOs and brine. The organic layer was dried (MgS04) and concentrated to dryness. The 

55 residue was purified by HPlC using a WATERS • lC-500 preparative chromatography apparatus (2 SiO:! 
columns: hexane-EtOAc (19:1), Millipore Corporation, Milford, MA, USA) to give 1-(tert-butyloxycarbonyl)-4-
(tert-butyldimethylsiloxy)piperidine (7.54 g, 92%). 1H NMR (CDCls) 6 3.87 (m, 1H), 3.61 (ddd, J = 3.5, 7.5, 
13.0Hz, 2H), 3.24 (ddd, J = 3.7, 8.0, 13.0Hz, 2H), 1.48 (s, 9H), 0.88 (s, 9H), 0.07 (s, 6H). 
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Thereafter, by following the procedure of example 2 but replacing 1-(tert-butyloxycarbonyl)-4-(phenyl­
thio)piperidine with the aforementioned 1-(tert-butyloxycarbonyl)-4-(tert-butyldimethyisiloxy)piperidine, d,l­
cis-N-tert-butyl-1-(tert-butyloxycarbonyl)-4-(tert-butyldimethylsiloxy)piperidine-2-carboxamide was ob­
tained. 1H NMR (CDCla) 6 5.70 (s, 1H), 4.47 (dd, J = 2.7, 8.0Hz, 1H), 4.07 (m, 1H), 3.83 (m, 1H), 3.22 (ddd, 
J = 5.4, 10.5, 13.5Hz), 1.48 (s, 9H), 1.35 (s, 9H), 0.88 (s, 9H), 0.1 and 0.08 (2s, 6H). 

To a solution of the latter compound (700 mg, 1.69 mmol) in THF (10 ml), a solution of 1 M 
tetrabutylammonium fluoride in THF (2.15 ml, 1.25 equiv.) was added. The reaction mixture was stirred at 
room temperature for 30 min a.nd then diluted with Ef2 0. The resultant mixture was washed with H2 0 (2X) 
and brine (1X). The organic layer was dried (MgSQ4) and concentrated to dryness under reduced pressure. 

10 The residue was purified by flash chromatography (Si~. eluent: hexane-EtOAc, 1 :1) to give the carbox­
amide, d,l-cis-N-tert-butyl-1-(tert-butyloxycarbonyl)-4-hydroxypiperidine-2-carboxamide (386 mg, 76%), as 
a white solid. FAB mass spectrum, m/z: 301 (M + H)+. 

Diethyl azodicarboxylate (173 1.1.L, 1.5 equiv.) was added to a cold solution (0°) of the latter carbox­
amide (220 mg, 0.73 mmol), 4-nitrobenzoic acid (244 mg, 2.0 equiv.) and triphenylphosphine (288 mg, 1.5 

15 equiv.) in benzene-THF (5:1, 13 ml). The reaction mixture was stirred at o· for 30 min and then at room 
temperature for 3 h. The solvent was removed under reduced pressure. The residue was purified by flash 
chromatography (Si~. eluent: hexane-EtOAC, 4:1) to give d,l-trans-N-tert-butyl-1-(butyloxycarbonyl)-4-(4-
nitrobenzoyloxy)-2-carboxamide (280 mg) containing about 25 to 30% of a contaminant (an elimination 
product). The total product was used for the next step without further purification. 

A mixture of the latter product (404 mg, 0.9 mmol) and i<2COa (28 mg, 0.2 equiv.) in MeOH (9 ml) was 
stirred at room temperature for 18h. The solvent was removed under reduced pressure. The residue was 
dissolved in CHCla and the resulting solution was washed with H20, dried (MgS04) and concentrated to 
dryness under reduced pressure. The residue was puridied by flash chromatography (Si~, eluent: hexane­
EtOAc, 1:1 and then 1:2) to give d,1-trans-tert-butyl-1-(N-tert-butyloxycarbonyl)-4-hydroxypiperidine-2-

25 carboxamide (194 mg, 71%). 
A solution of the latter compound (145 mg, 0.48 mmol), 2-hydroxypyridine (68 mg, 1.5 equiv.) and 

triphenylphosphine (187 mg, 1.5 equiv.) in benzene-THF (5:1, 12 ml) was cooled too•. Diethyl azodicar­
boxylate (114 1.1.L, 1.5 equiv.) was added to the solution. The mixture was stirred for 1.5 h at O • and then at 
room temperature for 30 min. The solvent was removed under reduced pressure. The residue was purified 

30 by flash chromatography (Si02, eluent: hexane-EtOAc, 2:1) to give the title compound of this example (70 
mg, 38%). 1H NMR (CDCla) 6 8.12, 7.43, 6;85 and 6.62 (4m, 4H), 5.72 (s, 1H), 5.39 (m, 1H), 4.63 (m, 1H), 
4.05 (m, 1 H), 3.29 (m, 1 H), 1.48 (s, 9H), 1.36 (s, 9H). 

35 

Example 4 

Preparation of d,l-cis-N-tert-Butyl-1-(tert-butyloxycarbonyl)-4-(phenylsulfonyl)piperidine-2-carboxamide 

A mixture of the title compound of example 2 (1.68 g, 4.28 mmol) and 3-chloroperoxybenzoic acid (2.2 
g, 12.83 mmol) in C~Cla (20 ml) was stirred at room temperature for 18 h. The reaction mixture was 

40 quenched with a 10% aqueous solution of sodium sulfite and then diluted with EtOAc. The organic layer 
was separated, washed successively with a saturated aqueous solution. of NaHCOa, H20 and brine, dried 
(MgS04) and concentrated under reduced pressure. The solid residue was triturated with hexane-EtOAc (18 
ml/12 ml) and then collected on a filter to give the title compound (1.57 g, 86%) as a white solid. 1H NMR­
(CDCla) 6 7.90 (m, 2H), 7.75-7.55 (m, 3H), 5.95 (s, 1 H), 4.07 (dd, J = 8.0, 9.5Hz, 1 H), 3.88 (dt, J = 5.4, 

45 13.5Hz, 1 H), 3.32-3.05 (m, 2H), 1.45 (s, 9H), 1.35 (s, 9H). FAB mass spectrum, m/z: 425 (M + H)+. 
By the following the procedure of this example, but using only one molar equivalent of 3-chloroperox­

ybenzoic acid, d,l-cis-N-tert-butyl-1-(tert-butyloxycarbonyl)-4-(phenylsulfinyl)piperidine-2-carboxamide was 
obtained. 

50 Example 5 

Preparation of N-tert-Butyl-1-[3(S)-(tert-butyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl]-4(R)-(phenyl­
thio)piperidine-2(S)-carboxamide (formula 1; X = Boe, B is absent, R1 = H, R2 = C(CHa)a and Y = PhS) 

55 (a) d,l-cis-N-tert-Butyl-4-(phenylthio)piperidine-2-carboxamide, a piperidinecarboxamide of formula 3 in 
which R2 is C(CHa)a and Y is PhS, was prepared as follows: A solution of the corresponding Boc­
protected derivative of the piperidinecarboxamide (3.04 g, 7.76 mmol), i.e. the title compound of example 
2, in 6 N HCl/dioxane was stirred at room temperature for 20 min and then concentrated to dryness 

10 
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under reduced pressure to give the desired piperidinecarboxamide of formula 3 wherein R2 is C(CHs)s 
and Y is PhS. 
(b) The title compound of this example was prepared as follows: A mixture of the latter piperidinecarbox­
amide in EtOAc (50 ml) and 2N aqueous NaOH (20 ml) was stirred at room temperature for 15 min~ 

5 The organic layer was separated, washed with a minimum amount of HiO and brine, dried (MgSO..,) and 
evaporated to dryness under reduced pressure. The resulting oil was dried under high vacuum for about 
45 min. The oil was mixed with the epoxide of formula g, 3(S)-(tert-butyloxycarbonylamino)-1,2(R)­
epoxy-4-phenylbutane (2.45 g, 9.36 mmol), see B.K. Handa et al., supra, and absolute EtOH (40 ml). 
The mixture was heated at reflux for 18 h. After an additional amount of the epoxide (600 mg) was 

10 added, the mixture was heated at reflux for 4 h. The mixture was concentrated to dryness under reduced 
pressure. The crude product was purified by HPlC using a WATERS8 LC-500 preparative chromatog­
raphy apparatus [2 SiD2 columns: hexane-EtOAc (6:4), Millipore Corporation, Milford, MA, USA] to give 
the title compound as a white foam [1.46g, 34% for the desired (more polar) isomer]. FAB mass 
spectrum, m/z:. 556 (M + H)+. 

15 The procedure of example 5 may be followed to prepare other compounds of formula 1 in which B is 
absent and X, Rt, R2 and Y are as defined herein. For example, by replacing 3(S)-(tert-butyloxycar­
bonylamino)-1,2(R)-epoxy-4-phenylbutane with an equivalent amount of 3(S)-(tert-butyloxycarbonylamino)-
1,2(R)-epoxy-4-(4-fluorophenyl)butane, N-tert-butyl-1-{3(S)·{(benzyloxycarbonyl)amino }·2(R)-hydroxy-4-(4-
fluorophenyl)butyl}-4{R)-(phenylthio)piperidine-2(S)-carboxamide [FAB mass spectrum, m/r. 608 (M + H)+J 

20 is obtained. 

25 

30 

35 

40 

45 

50 

55 

Still other examples of such compounds are listed in Table I. In each of these examples an equivalent 
amount of the epoxide of formula 2 listed therein is used instead of the epoxide of formula 2 described in 
example 5 and an equivalent amount of the piperidinecarboxamide of formula 3 listed therein instead of the 
piperidinl:!carboxamide of formula 3 described in example 5. 

11 
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Entry 
No. 

1 

2 

3 

4 

5 

6 

7 

Bpoxide 
of 

Formula 2 

x al 

z H 

z B 

z H 

z H 

z H 

z H 

z H 
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Piperidine- Product: R-tert-
carboxllllide of Butyl-1-{l(S)-

Formula 3 {(%)-amino}-2(R)-
bydroxy-4-phenyl-
butyl}-r-piperi-
cUne-2 (S)-car-
boxamide 

a2 y Z//r 
But Ph benzyloxycarbo-

nyl//4(R)-phenyl 
(558)* 

But Bzl benzyloxycarbo-
nyl//4(R)-benzyl 
(572) 

But S02Ph benzyloxycarbo-
nyl//4(R)-(phe-
nylsulfonyl) 
(622) 

But SPh benzyloxycarbo-
nyl//4(R)-
(phenylthio) 
(590) 

But OPh benzyloxycarbo-
nyl//4(R)-
phenoxy (574) 

But 0-(2- benzyloxycarbo-
pyridyl) nyl//4(R)-(2-

pyridinyloxy) 
(575) 

But eye lo- benzyloxycarbo-
hexyl nyl//4(R)-cyclo-

hexyl(564) 

12 



5 Entry Epoxide 
Ro. of 

Formula 2 

10 

x al 15 

8 z H 

l__; 
v 20 

9 z H 

25 

v' 10 z H 
30 

35 11 z H 

12 z H 

45 

13 z H 

50 

55 
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~ABLE I 
(continued) 

Piperidine-
carboxuaide of 

Formula 3 

a2 y 

But S-(2-py-
ridinyl) 

But S-(4-py-
ridinyl) 

But S-(2-py-
rimidin-
yl) 

But S-(4,6-
dimeth-
yl-2-py-
rimidin-
yl) 

. But SCH2Ph 

But S-(4-py-
ridinyl-
methyl) 

13 

!Product: R-tert-
•utyl-1-{3(S)-
{(%J-amino}-2(R)-
bydroxy-4-phenyl-
butyl}-r-piperi-
~ine-2(S)-car-

box amide 
%/Ir 

benzyloxycarbo-
nyl//4(R)-(2-
pyridinylthio) 
(591) 

benzyloxycarbo-
nyl//4(R)-(4-
pyridinylthio) 
(591) 

benzyloxycarbo-
nyl//4(R)-(2-
pyrimidinylthio) 
(592) 

benzyloxycarbo-
nyl//4(R)-(4,6-
dimethyl-2-
pyrimidinylthio} 
(620) 

benzyloxycarbo-
nyl//4(R)-
benzylthio (604) 
benzyloxycarbo-
nyl//4(R)-{(4-
pyrldinylmeth-
yl)thio} (605) 
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Entry 
110. 

14 

15 

16 

17 

18 

19 

Bpoxide 
of 

Formula 2 

x Rl 

z H 

Boe H 

Boe H 

Boe H 

Boe H 

Boe H 
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lcontinuedl 

Piperidine- !Product: R-tert-
carboxaaide of Butyl-1-{3(~)-

Formula 3 {(%)-amino}-2(R)-
bydroxy-4-phenyl-
butyl}-r-piperi-
~ine-2(8)-car-

box amide 
R2 y %//r 
But S-(3-py- benzyloxycarbo-

ridinyl- nyl//4(R)-{(3-
methyl) pyridinylmeth-

yl)thio} (605) 
But 0-(2-py- tert-butyloxy-

ridinyl- carbonyl//4(R)-
methyl) (2-pyridinyl-

methoxy) (555) 
But S-(2-py- tert-butyloxy-

ridinyl- carbonyl//4(R)-
methyl) {(2-pyridinylme-

thyl)thio} (571) 

But 0-(2-py- tert-butyloxy-
rimidin- carbonyl//4(R)-
yl) (2-pyrimidinyl-

oxy) (542) 
But 0-(4,6- tert-butyloxy-

dime th- carbonyl//4(R)-
yl-2-py- {(4,6-dimethyl-
rimidin- 2-pyrimidin-
yl) yl)oxy} (570) 

But 0-(4- tert-butyloxy-
methyl- carbonyl//4(R)-
2-pyri- {(4-methyl-2-py-
midinyl) rimidinyl)oxy} 

(556) 

14 



5 Entry Epoxide 
Ko. of 

Formula 2 

10 

x at 
15 

20 Boe H 
~/ 
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!rABLE I 
(continued) 

Piperidine-
carboxlllllide of 

Formula 3 

a2 y 

But 0-(2,6-
dimethyl 

Product: •-tert-
Butyl-1-{3(S)-
{(%)-amino}-2(R)-
by4roxy-t-pbenyl-
butyl}-r-piperi-
~ine-2(S)-car-

boxamide 
z11r 

tert-butyloxy-
carbonyl//4(R)-

v 20 4-pyri- {(2,6-dimethyl-

25 

30 

35 

40 

* 
45 

50 

Example 6 

midinyl) 4-pyrimidin-
yl)oxy} (570) 

---

21 Boe H But S-(2,6- tert-butyloxy-
dimethyl carbonyl//4(R)-
4-pyri- {(2,6-dimethyl-
midinyl) 4-pyrimidinyl)-

I thio} (586) • : . 

22 Boe H But S-(4- tert-butyloxy-
methyl- carbonyl//4(R)-
2-pyri- {(4-methyl-2-py-
midinyl) rimidinyl)thio} 

(572) 

The number in . parenthesis following the 
designation of the product for each entry is 
the found (M + H)+ from the FAB mass spectrum 
of the product. 

Two procedures for the preparation of compounds of formula 1 in which B is the divalent radical 
-NHCHR5C(O)- wherein R5 is as defined herein are provided in this example. The first exemplified 

55 procedure, example 6A, ls preferred for compounds of formula 1 in which B. is other than Asn, and the 
second exemplified procedure, example 68, is preferred for compounds of formula 1 in which Bis Asn. 

15 
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~: Preparation of N-tert-Butyl-1-{3(S)-{{N-( tert-butyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-
phenylbutyl}-4(R)-(phenylthio )piperidine-2(S)-carboxamide (formula 1; X = Boe, B = Val, R1 = H, R2 = C-
(CHs )s and Y = PhS) . 

5 A solution of the compound of formula 1 wherein Xis Boe, Bis absent, R1 = H, R2 = C(CHs)s and Y 
= PhS (1.14 g, 2.04 mmol), i.e. the title compound of example 5, in 6 N HCl/dioxane (10 ml) was stirred at 
room temperature for 20 min. The solvent was removed under reduced pressure. The white solid residue 
was triturated with Eb 0, collected on a filter and dried to give the corresponding deprotected amine as a 
hydrochloride salt (1.06 g, 98%). 

10 The latter salt (341 mg, 0.645 mmol) was dissolved in CH2Cl2 (3.5 ml). DIEA (225 µ.l, 1.29 mmol), the 
protected amino acid Boe-Val-OH (145 mg, 0.667 mmol) and BOP (342 mg, o.n4 mmol) were added to the 
solution of the salt. The reaction mixture was maintained at pH 8 by periodic verification and the addition of 
DIEA as required while the reaction mixture was stirred at room temperature for 3.5 h. Thereafter, the 
reaction mixture was diluted with EtOAc, washed successively with a saturated aqueous solution of NaHCOa 

15 (2X), H20 and brine. The organic layer was dried (MgS04) and concentrated under reduced pressure. The 
residue was purified by flash chromatography (Si~, eluent: hexane-EtOAc, 1 :1) to give the title compound 
of section A of this example as a white solid (338 mg, 80%). FAB mass spectrum, m/z: 655.3 (M + H)+. 

~: Preparation of N-tert-Butyl-1-{3(S)-{ {N-(tert-butyloxycarbonyl)asparaginyl}amino }-2(R)-hydroxy-4-phenyl­
butyl}-4(R)-(phenylthio)piperidine-2(S)-carboxamide (formula 1; X =Boe, B = Asn, R1 = H, R2 = C(CHs)s and Y 
= PhS) 

1-Hydroxybenzotriazole (1.97 g, 14.57 mmol) was added to a cooled (0 •) solution of N,N'-dicyclohexyl­
carbodiimide (2.4 mmol/ml in CH2Cl2, 6.7 ml, 16.08 mmol) and THF (45 ml). The mixture was stirred for 

25 15 min. The protected amino acid Boc-Asn-OH (3.38 g, 14.57 mmol) and a solution of the corresponding 
deprotected amine of the title compound of example 5 (3.30 g, 7.24 mmol) in DMF (40 ml) were added to 
the mixture. (Note: The deprotected amine was obtained as described in the first paragraph of example 6A, 
followed by transforming the hydrochloride salt to its free base.) The mixture was allowed to warm slowly to 
room temperature and then stirred for 18 h. Thereafter, the mixture was diluted with EtOAc and H20. The 

30 organic phase was separated, washed with a saturated aqueous solution of NaHCOs, H20 and brine, dried 
(MgS04) and concentrated to dryness under reduced pressure. The solid residue was purified by flash 
chromatography (Si~. eluent: CHCls-MeOH, 97.5:2.5) to give the title compound of section B of this 
example as a white solid (3.56 g, 73%). FAB mass spectrum, m/z: 670 (M + H)+. 

The procedures of example 6 may be followed to prepare other compounds of formula 1 in which B is 
35 the divalent radical -NHCHRSC(O)- wherein Rs is as defined herein and R1, R2, X and Y are as defined 

herein. For example, with reference to section A of this example, by replacing the title compound of 
example 5 with an equivalent amount of N-tert-butyl-1-{3(S)-{(benzyloxycarbonyl)amino}-2(R)-hydroxy-4-
(4-fluorophenyl)butyl}-4(R)-(phenylthio )piperidine-2(S)-carboxamide, described in example 5, N-tert-butyl-1-
{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-(4-fluorophenyl)butyl}-4(R)-(phenylthio )-

40 piperidine-2(S)-carboxamide {Mass spectrum, m/z: 707 (M + H)+} is obtained. 
Still other examples of such compounds are listed in Table II. In each of these examples an equivalent 

amount of the starting material of formula 1 wherein B is absent, listed therein, is used (if different) instead 
of the compound of formula 1 in which B is absent described in example 6; and an equivalent amount of 
the protected amino acid of formula PG-AA-OH wherein PG is an a-amino protective group and AA is an 

45 amino acid residue of formula NHCHRSC(O) wherein Rs is as defined herein, as listed in Table II, instead of 
the protected amino acid described in example 6. 

50 

55 

16 
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~II 

Entry Entry Ro. Of Protected Product:R-tert-
5 Ro. Starting Alli no Butyl-1-{3(8)-{{R-

Material of Acid Of PG-AA}amino}-2{R)-
Formula 1 in Formula bydroxy-4-phenyl-
~able I of PG-AA-OB butyl}-r-piperidine-
Exnmle 6 2tSl-carboxamide 

10 PG AA PG-AA/Ir 
1 1 z Val (benzyloxycarbonyl)-

valyl//4(R)-
fnhenvlthio) C689>* 

2 1 z Asn (benzylocarbonyl)-
15 asparaginyl//4(R)-

fphenvlthiol C704.3l 
3 1 Boe Asn (tert-butyloxycarbo-

l_; ~yl) asparaginyl// 
~(R)-(phenylthio) 

v 20 (670} 
4 2 z Val (benzyloxycarbonyl)-

valyl//4(R)-phenyl 
(657) 

5 2 z Ile (benzyloxycarbonyl)-
isoleucyl//4(R)-phe-
nvl (671) 

25 

6 2 z Asn (benzyloxycarbonyl}-
~sparaginyl//4(R)-
ohenvl {672) 

7 3 z Val (benzyloxycarbonyl)-
~alyl//4(R)-benzyl 

30 

(671) 
8 4 z Val (benzyloxycarbonyl)-

~alyl//4{R)-(phenyl-
sulfonvll (721) 

9 4 z Asn (benzyloxycarbonyl)-
35 

asparaginyl//4(R)-
(phenylsulfonyl} 
(736) 

10 5 z Val (benzyloxycarbonyl)-
valyl//4(R)-phenoxy 40 

(673) 
11 5 z Asn (benzyloxycarbonyl)-

asparaginyl//4(R)-
45 12 6 z 

phenoxy (688) 
Val (benzyloxycarbonyl)-

valyl//4(R)-(2-
ovridinvloxv> (674) 

13 7 z Val (benzyloxycarbonyl)-
valyl//4(R)-
c:vclohexvl (663) 50 

55 

17 
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14 
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15 
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Entry 110. of 
Starting 

Material of 
Formula 1 in 
~able I of 
Bxamole 6 

8 

9 

~ABLE II 
(continued) 

Protected IProduct:H-tert• 
Amino Butyl-1-{3(8)-{{ll-

Acid Of IPG-AA}amino}-2(R)-
Poniula bydroxy-t-phenyl-

PO-AA-OB butyl}-r-piperidine-
~tSl-carboxamide 

PG AA PG-AA/Ir 
z Val (benzyloxycarbonyl)-

1Valyl//4(R)-(2-
ovridinvlthio\ {690\ 

z Val (benzyloxycarbonyl)-
~alyl//4(R)-(4-

l_) 
v 20 

16 10 z 
ovridinvlthio) C690l 

Val (benzyloxycarbonyl)-
~alyl//4(R)-(2-pyri-

l./ 

25 

30 

35 

40 

* 

45 

50 

Example 7 

midinvlthio) (691) 
17 11 z Val (benzyloxycarbonyl)-

~alyl//4(R)-{(4,6-
~imethyl-2-pyrimidi-
nvl \thio} f719 l 

18 12 z Val (benzyloxycarbonyl)-
1Valyl//4(R)-(benzyl-
lthio > C 703) 

19 13 z Val (benzyloxycarbonyl)-
1Valyl//4(R)-{(4-py-
~idinylmethyl)thio} 
I< 704 l 

20 14 z Val (benzyloxycarbonyl}-
rvalyl//4 (R)-{ (3-py-
~idinylmethyl)thio} 
{704\ 

21 16 z Val (benzyloxycarbonyl)-
valyl//4(R)-{(2-py-
ridinylmethyl)thio} 
{704) 

in parenthesis following the 
the product for each entry is 
H)+ from the FAB mass spectrum 

The number 
designation of 
the found (M + 
of the product. 

Preparation of N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl)amino }butyl}-4-
(R)-(phenylthio )piperidine-2(S)-carboxamide (formula 1; X = 2-quinolinylcarbonyl, B = Val, R1 = H, R2 = 

55 C(CHa)a and Y = PhS) 

A solution of the title compound of section A of example 6 (167 mg, 0.255 mmol) in 6 N HCl/dioxane 
(2.0 mL) was stirred at room temperature for 20 min. The solvent was removed under reduced pressure. 

18 
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The residue, a white solid, was dried under high vacuum for 20 min to give the corresponding deprotected 
amine as a hydrochloride salt. The latter salt was dissolved in CH2Cl2 (2 ml). DIEA (89 IJ.L, 0.510 mmol), 2-
quinolinecarboxylic acid (48.6 mg, 0.280 mmol) and BOP (135 mg, 0.306 mmol) were added to the solution 
of the salt. The reaction mixture was stirred at room temperature for 3.5 h while the pH of the mixture was 

s maintained at 8 by periodic verification and the addition of DIEA when required. Thereafter, the reaction 
mixture was diluted with EtOAc and washed successively with a saturated aqueous solution of NaHCOa -
(2X), H2 0 (2X) and brine. The organic layer was dried (MgSQ4) and concentrated to dryness under reduced 
pressure. The resulting colorless oil was purified by flash chromatography (Si~. eluent: hexane-EtOAc, 2:3) 
to give the title compound as a white solid (161 mg, 89%). FAB mass spectrum, m/z: 710 (M + H)+. 

10 By following the procedure of example 7, or by following the coupling procedure of section B of 
example 6 in the instance when the starting material is a compound of formula 1 wherein B is Asn, but 
replacing the title compound of section A of example 6 or the title compound of example 5, respectively, 
with the appropriate compound of formula 1 wherein Bis the divalent radical -NHCHR5C(O)- wherein R5 ls 
as defined herein, X is a commonly used N-protective group, and R1, R2 and Y are as defined herein, and 

15 replacing 2-quinolinecarboxylic acid, or the protected amino acid Boc-Asn-OH (in section B of example 6), 
respectively, with the appropriate carboxylic acid of formula X·OH wherein Xis as defined herein, then the 
following compounds of formula 1 listed in TABLE Ill, are obtained. 

TABLE Ill 
v 20 

25 

30 

35 

Entl)'No. Product N-tert-butyl-1·{3(S)·{N-{PG-
AA}amlno}-2(R)·hydroxy-4-phenylbutyl}-Y· plperldlne-2(S)-carboxamlde 

PG-AAllY 

1 (2-quinolinylcarbonyl)asparaginyl//4(R)-phenoxy (709)* 

2 (2-quinolinylcarbonyl)asparaginyl//4(R)-(phenylsulfonyl) (757) 

3 (2-quinolinylcarbonyl)asparaginyl//4(R)-(phenylthio) (725) 

4 (2-naphthalenylcarbonyl)valyl//4(R)-(phenylthio) (709) 

5 (2-naphthalenylcarbonyl)asparaginyl)// 4(R)·(phenylthio) (724) 

* The number in parenthesis following the designation of the product for each entry is the 
found (M + H)+ from the FAB mass spectrum of the product. 

Example 8 

40 
Preparation of N-tert-Butyl·1 ·{2(R)-hydroxy-4-phenyl-3(S)·{ {N-{ {2-pyridinylmethoxy)-
carbonyl}isoleucyl}amino}butyl}-4(R)-phenylpiperidine-2(S)-carboxamide (formula 1; X = 2-pyridinyl­
methoxycarbonyl, B = lie, R1 = H, R2 = C(CHa)a and Y = PhS) 

N-tert-butyl-1-{3(S)·amino-2(R)·hydroxy-4-phenylbutyl}-4(R)·phenylpiperidine·2(S)-carboxamide {pr-
45 epared by hydrogenolysis (5% Pd/C, 1 atmosphere, MeOH, 2h) from 0.605 mg (0.108 mmol) of N-tert­

butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)·phenylpiperidine-2(S)­
carboxamide (see entry 1 of Table I)) was dissolved in DMF (1.6 ml). The lithium salt of N-{(2· 
pyridinylmethoxy)carbonyl)isoleucine(586 mg, 0.228 mmol), 1-hydroxybenzotriazole (32 mg, 0.237 mmol) 
and N·ethyl-N'-{3-(dimethylamino)propyl)carbodiimide (45.4 mg, 0.237 mmol) were added to the solution. 
The mixture was stirred at room temperature for 18 h. Thereafter, the reaction mixture was diluted with 

50 

55 

E120, washed with H20, a saturated aqueous solution of NaHCOa (2X) and brine, dried (M9SQ4) and 
evaporated to dryness. The resulting yellow oil was purified by flash chromatography (Si~. eluent CHCla, 
MeOH, 97.5:2.5 and then 95:5) to give the title compound as a white solid (58.7 mg). FAB mass spectrum, 
m/z: 672. (M + H)+. 
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Example 9 

Preparation of N-tert-Butyl-1-{2(R)-hydroxy-3(S)-{N-{ {N-methyl-N-(2-pyridinylmethyl)­
amino }carbonyl}valyl)-4-phenylbutyl}-4(R)-(phenylthio)piperidine-2(S)-carboxamide (formula 1; X = 

5 R3NR4-C(O) wherein R3 = (2-pyridinylmethyl) and R4- = CHs, B = Val, R1 = H, R2 = C(CHa)s and Y = 
PhS) 

A solution of 1.9M phosgene in toluene (9.41 ml, 17.89 mmol) was added to a suspension of H-Val­
OCHa•HCI (1.0 g, 5.96 mmol). The reaction mixture was heated at reflux for 2 h under a dry ice condenser, 

10 cooled to room temperature, sparged vigorously with nitrogen for 1.5 h and then concentrated to dryness. 
Toluene (5 ml) was added to the residue and the resulting solution concentrated to dryness to give (S)-2-
isocyanato-3-methylbutanoic acid methyl ester. This product was dried under high vacuum for 5 min and 
then used in the following step. 1H NMR(CDCla) a 3.95 - 3.94 (d, J = 3.82Hz, 1H), 3.81 (s, 3H), 2.35 - 2.22 
(m, 1 H), 1.04 - 1.02 (d, J = 6.8Hz, 3H), 0.91 - 0.89 (d, J = 6.74Hz, 3H). 

15 The latter product (471 mg, 3.00 mmol) was dissolved in toluene (5 ml). N-Methyl-N-(2-pyridinyl-
methyl)amine {366 mg, 3.00 mmol, described by A. Fischer et al., Can. J. Chem., 56, 3059 (1978)} was 
added to the solution. The resulting mixture was stirred under ~ at 90• for 16 h. The solvent was 
evaporated and the residue was purified by flash chromatography (SiO:!, eluent: EtOAc-MeOH, 24:1) to 
yield N-{{N-methyl-N-(2-pyridinylmethyl)-amino}carbonyl}valine methyl ester (616 mg, 73%) as an orange 

20 oil. 1H NMR(CDCla) S 8.58 - 8.55 (d, 1H), 7.72 - 7.65 (t, 1H), 7.29 - 7.19 (m, 2H), 6.20 - 6.05 (broads, 1H), 
4.55 (s, 2H); 4.45 - 4.40 (m, 1 H), 3.71 (s, 3H), 3.04 (s, 3H), 2.21 - 2.12 (m, 1 H), 1.0 - 0.92 (dd, 6H). 

A solution of 1 N LiOH (1.72 ml; 1.72 mmol) was added, via a syringe pump, over a period of 3 h to a 
vigorously stirred solution of the last named ester (400 mg, 1.43 mmol) in dioxane (4 ml) and H20 (1 ml) 
at room temperature. The reaction mixture was stirred at room temperature for 18 h and then evaporated to 

25 dryness. The residue was pulverized and dried over P20s under high vacuum to yield the lithium salt of N­
{{N-methyl-N-(2-pyridinylmethyl)amino}carbonyl}valine (390 mg; 100%). 

The latter lithium salt was coupled with N-tert-butyl-1-{3(S)-amino-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(phenylthio)piperidine-2(S)-carboxamide (prepared by the hydrogenolysis of the compound of entry 1 of 
Table II) according to the coupling procedure of example 8 to give the title compound of this example. FAB 

30 mass spectrum, m/z: 703 (M + H)+. 

Example 10 

Preparation of N-tert-Butyl-1-{3($)-{ {(2,6-dimethylphenoxy)acetyl}amino }·2(R)-hydroxy-4-phenylbutyl}4-
35 (R)-{(3-pyridinylmethyl)thio}piperidine-2(S)-carboxamide (formula 1; X = (2,6-dimethylphenoxy)acetyl, B is 

absent, R1 = H, R2 = C(CHa)a and Y is (3-pyridinylmethyl)thio) 

The corresponding N-Boc derivative of the product described in entry 14, Table I of example 5 was 
converted to its corresponding primary amine, i.e. N-tert-butyl-1-(3(S)-amino-2(R)-hydroxy-4-phenylbutyl)-4-

40 (R)-{(3-pyridinylmethyl)thio}piperidine-2-carboxamide, by removal of the Boe protecting group in the usual 
manner. The primary amine was isolated in the form of its trishydrochloride salt. The latter compound (154 
mg, 0.27 mmol), (2,6-dimethylphenoxy)acetic acid (55.1 mg, 0.31 mmol) and BOP (147 mg, 0.33 mmol) 
were mixed in anhydrous DMF (4 ml). DIEA (185 u.l, 1.06 mmol) was added to the mixture. The mixture 
was stirred at room temperature for 10 min. Another portion of DIEA (95 u.l, 0.55 mmol) was added and the 

45 mixture was stirred at the same temperature for 18 h. The reaction mixture was diluted with EtOAc (25 ml), 
washed successively with a saturated aqueous solution of NaHCOa, H20 and brine, dried (MgS04-) and 
concentrated to dryness. The residue was purified by flash chromatography (SiO:!, eluent: gradients of .1% 
EtOH/EtOAc to 5% EtOH/EtOAc) to give the title compound as a pale yellow solid (107 mg, 64%); FAB 
mass spectrum, m/z: 633 (M + H)+. 

50 

Example 11 

Recombinant HIV Protease HPlC Assay: 
Enzyme: HIV protease was expressed in E.coli {construct pBRT1 prt+, see W.G. Farmerie et al., Science, 

55 236, 305 (1987)}, according to the following protocol: 
Unless stated otherwise, all solutions are aqueous solutions. 
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(i) Fermentation 

E. coli cells containing the pBRT1 prt+ plasmid were used to inoculate a seed culture media composed 
of Luria-Bertani Broth containing 100 1Lg/ml of ampicillin. Flasks were incubated at 37• under agitation for 

5 17 h. Production flasks containing sterile M9 broth, supplemented with 100 µ.g/ml of ampicillin, were 
inoculated at a level of 1 % (v/v) using the seed culture described above. Total volume in each production 
flask was 500 ml in a 2 L Erlenmeyer flask. Flasks were incubated at 37 • under agitation until a cell 
concentration corresponding to an optical density (>.. = 540 um) of 0.6 was reached (no dilution). This time 
span was routinely 3-4 h. Flasks were then supplemented with 5 mM isopropylthiogalactoside (IPTG, 

10 Research Organics, Cleveland, Ohio, USA) and incubation was continued until the cell concentration 
reached an optical density of 0.2 at 16·fold dilution. Flasks were then supplemented with 1 mM phenyl­
methylsulfonyl fluoride (PMSF) and rapidly chilled to 4 •. The bacterial cells were recovered by centrifuga­
tion at 4•. The wet pellet was stored at -70•. 

15 (ii) Extraction and Preparation of Assay Grade Enzyme 

All steps below were perfomed at 4 • unless otherwise indicated. Thawed cells were mixed with buffer A 
{50 mM tris(hydroxymethyl)aminoethane HCI (Tris-HCI, pH 7.4); 0.6 mM ethylenediaminetetraacetic acid 
(EOTA); 0.375 M NaCl, 0.2% Nonidet P-40 ® (BOH Chemicals Ltd., Poole, UK); 1 mM PMSF}, at a ratio of 

20 one part cells to nine parts buffer A Oiatomaceous earth (Celite 545 ®,John Manville, Lompoc, CA USA) 
was added at a ratio of two parts to one part of wet cell weight. The resulting slurry was homogenized at 
high speed (ca. 20,000 rpm) on a Waring ® industrial blender for 8 x 15 sec. pulses. Cell debris/Celite ® 
was collected by centrifugation and the resulting pellet was extracted with 4.5 parts of buffer A to one part 
wet solids using the homogenization procedure described above. Supernatants from both homogenization 

25 steps were combined and soluble protein was precipitated by the addition of solid (NH4 )2 S04 to yield a 
final concentration of 75% saturation. This mixture was agitated for 60 min and the precipitate was 
recovered by centrifugation. The resulting pellet was suspended in buffer a {50 mM Tris-HCI, pH 8; 30 mM 
NaCl; 1 mM OL-dithiothreitol (OTT); 1 mM EOTA; 1 mM PMSF; 10% glycerol}, and dialyzed for 18 h 
against the same buffer. 

30 An al!quot of the dialyzed extract containing 150 mg of the protein was loaded onto a Sephadex A25® 
anion exchange column (Pharmacia, Uppsala, Sweden) with bed dimensions of 70 cm length and 2.5 cm 
diameter. The sample was eluted isocratically with buffer B at a linear flow rate of 1 O cm/h. Fractions 
containing HIV protease activity (see below for assay description) were combined, and soluble protein was 
precipitated by the addition of saturated aqueous (NH4)2S04 to yield a total (NH4)2S04 concentration of 

35 85% saturation. Precipitated protein was removed by centrifugation and the resulting pellet was dissolved in 
buffer C {50 mM 2-(4-morpholino)ethanesulfonic acid (MES), pH 5.5; 150 mM NaCl; 1 mM OTT; 1 mM 
EOTA; 10% glycerol}. This preparation was dialyzed for 18 h against buffer C, and then frozen at -70•. All 
crude extracts were purified by chromatography in aliquots containing 150 mg of protein in the same 
manner as described above. The final preparations from each batch were pooled, divided into 34 uL 

40 aliquots and stored at -70 •. The final protein recovered from a 20 L fermentation was typically 300 mg with 
a specific activity for HIV protease of 18.2 mmoles of substrate cleaved/min/mg. 

The aliquots were diluted to 1138 of the original concentration with buffer, see below, prior to use (i.e. 
the enzyme working solution). 
Substrate: VSFNFPQITL·NH2, MW 1164, see Krausslich et al., Proc. Natl. Acad. Sci. USA, 86, 807 (1989), 

45 was used as substrate. The substrate was made into 10 mM stock in DMSO and stored at 4 • . Prior to use, 
the stock was diluted with buffer to give a 400 IJ.M solution (i.e. the substrate working solution). 
Buffer: MES (100 mM), KCI (300 mM) and EDTA (5 mM) were dissolved in distilled H20 (90 ml) and the 
solution was adjusted to pH 5.5 with concentrated aqueous NaOH. The latter solution was diluted to 100 ml 
with H20 to give the buffer. 

50 Procedure: (1) The assay mixture was prepared by mixing 20 ILL of the substrate working solution, 10 IJ.L of 
the solution of the test compound in 10% OMSO and 10 ILL of the enzyme working solution. (2) The assay 
mixture was incubated at 37 • for 30 min. (3) The reaction was quenched by adding 200 1.1.L of 2% aqueous 
trifluoroacetic acid. (4) The su~rate and products (i.e. VSFNF and PQITL·NH2) were separated by 
subjecting 100 1.1.L of the quenched assay mixture to HPLC using a Perkin-Elmer 3 x 3 CRC8 column 

55 (Perkin Elmer Inc., Norwalk, CT, USA) with a stepwise gradient at a flow rate of 4 mUmin. The gradient is 
as follows: 

0.0 • 0.5 minutes, 70% A I 30% B; 
0.5 • 3.0 minutes, 67% A I 33% B; 
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where A is 3 mM sodium dodacyl sulfate I 0.05% HaP04 in H20 and Bis 0.05% HaPO... in acatonitrila. 
Elution was monitored at 210 nM. (5) A control, which was the assay mixture without the test compound, 
was subjected simultaneously to steps 2 to 4. 
Inhibition Studies: Cleavage products and remaining parent substrate were quantified by either peak height 
or by integration of the appropriate HPLC peaks. Substrate conversion was calculated using the following 
relationship: 

% Conversion = 

Sum of peak height or peak area of products X 100 
sum of peak height or peak area of substrate 
and products 

Enzyme inhibition of the test compound was calculated as follows: 

l_) 

v 20 % Inhibition = 
100 % Conversion for assay mixture X 100 

% Conversion of control 

25 The concentration of the test compound which causes a 50% inhibition of the HIV-protease, i.e. the 
ICso, was determined as follows: The percent inhibition of the enzyme was determined for a minimum of 
three different concentrations of the test compound. Thereafter, the ICso was determined graphically by 
plotting the percent inhibition of the enzyme against the concentration of the test compound. 

The ICso's of some exemplified compounds of formula 1, as determined in the recombinant HIV 
30 protease HPLC assay, are listed in Tabla IV, following the next example. 

Example 12· 

The following protocol, used for screening antiviral effects of the compounds of formula 1, is adapted 
35 from a plaque assay utilizing HTLV-1 transformed cells, previously reported by Harada et al., supra. HTLV-1 

transformed calls are used because of the rapidity with which HIV will replicate in the calls. 
1. The test compound is dissolved in dimethylsulfoxida to a concentration of 5 mg/ml. The resultant 
solution can be stored at 4 • until use. 
2. The resultant solution is diluted in RPMI 1640 (Gibco Laboratories, St, Lawrance, MA, USA) to four 

40 times (4>Q the final concentration which is to be tasted. Once diluted in RPMI 1640, the solution is used 
in the call culture assay within 4 h. 
3. The 4X solution (50 IJ.L) is added to triplicate wells of a 96 wall flat bottomed microtitar plate. RPMI 
(50 IJ.L) also is added to control wells. 
4. C8166 cells (5 x 104) in 50 uL of HEPES-bufferad RPMI 1640 (pH = 7.2), 10% heat inactivated fatal 

45 calf serum (FCS), 12.5 IJ.L/ml gentamicin (complete media) are added to all wells. 
5. Fifty times T91Dso of H9/HTLV-lllB stock (stored in liquid nitrogen as cell culture supernatant in 50% 
FCS) in 100 uL of complete media is added to all wells. Infectious titer of virus stocks are as previously 
determined by and point dilution on C8166 calls. Titer of stocks are stable for 6·12 months when stored 
at -193• .· 

so 6. Microtiter plates are then placed on level shelves of a 37 •, 5% C~ humidified incubator for 72 h. 

55 

7. Platas are than removed and centers of syncytia are counted in each wall by low power phase 
contrast light microscopy. Each cluster of calls which shows evidence of any syncytia formation is 
counted as one canter of syncytia. Control walls should have between 25 and 75 canters of syncytia par 
well. 
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8. Percent inhibition of syncytia formation is calculated by the formula: 

% inhibition = 

100 xr;;-syncytial cente~-~syncytial 
"-in control we11_v "- test 

centers 
wells 

~yncytial centers ~ 
\_ control wells _} 

The concentration of the test compound which causes a 50% inhibition of syncytia formation, i.e.the 
15 ECso. is determined by using the technique of serial dilution of the working solution at step 3 and by using 

non-linear regression analysis (SAS® program) to graphically plot the observed percent inhibition of 
syncytia formation against the various concentrations of the test compound. 

In the following Table IV, assay results are listed for exemplified compounds of formula 1 from the 
recombinant HIV protease HPLC assay of example 10, i.e. ICso(nM), and from the plaque assay of example 

20 11, i.e. ECso (nM). Note that for some of the compounds listed in Table IV, the ECso's have not been 
determined (ND). 

~ABLE IV 
25 

EllTRY C 0 M P 0 V If D IC so ECso 
BO. (DM) (DM) 

30 

l N-tert-butyl-l-{3(S)-(benzyloxy- 9.5 ND 
carbonylamino)-2(R)-hydroxy-4-(4-
fluorophenyl)butyl}-4(R)-(phenyl-
thio)piperidine-2(S)-carboxamide 

35 <described in exa?nDle 5) 
2 N-tert-butyl-l-{3(S)-(benzyloxy- 400 ND 

carbonylamino)-2(R)-hydroxy-4-
phenylbutyl}-4(R1-phenylpiperi-
dine-2(S)-carboxamide (Table 

40 I,entrv lJ 
3 N-tert-butyl-l-{3(S)-(benzyloxy- 460 ND 

carbonylamino)-2(R)-hydroxy-4-
phenylbutyl}-4(R)-benzylpiperi-
dine-2(S)-carboxamide (Table 

45 I,entry 2) 
4 N-tert-butyl-l-{3(S)-(benzyloxy- 30 1400 

carbonylamino)-2(R)-hydroxy-4-
phenylbutyl}-4 (R).-(phenylsulfo-
nyl)piperidine-2(S)-carboxamide 

50 (Table I,entrv 3) 

55 
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~ABLB IV 
(continued) 

COMPOU•D 

N-tert-butyl-1-{3(S)-(benzyloxy-
carbonylamino)-2(R)-hydroxy-4-
phenylbutyl}-4(R)-(phenylthio)-
piperidine-2(S)-carboxamide (Table 
I. entrv 41 
N-tert-butyl-1-{3(S)-(banzyloxy-
carbonylamino)-2(R)-hydroxy-4-
phenylbutyl}-4(R)-phenoxypiperidi-
ne-2(S)-carboxamide (Tabla I,antry 
Sl 
N-tert-butyl-1-{l(S)-(benzyloxy-
carbonylamino)-2(R)-hydroxy-4-
phenylbutyl}-4(R)-cylohexylpiperi-
dine-2(S)-carboxamide (Table I, 
entrv 7J 
N-tert-butyl-l-{-3(S)-{{N-benzyl-
oxycarbonyl)valyl}amino}-2(R)-
hydroxy-4-phenylbutyl}-4(R)-
(phenylthio)piperidine-2(S)-
carboxamide tTable II, entrv ll 
N-tert-butyl-1-{3(S)-{{N-(benzyl-
oxycarbonyl)asparaginyl}amino}-
2(R)-hydroxy-4-phenylbutyl}-4(R)-
(phenyl thio) p_iperidine-2 ( s) -
carboxamide <Table II. entrv 2\ 
N-tert-butyl-1-{3(S)-{{N-(benzyl-
oxycarbonyl)valyl}amino}-2(R)-
hydroxy-4-phenylbutyl}-4(R)-
phenylpiperidine-2(S)-carboxamide 
(Table II, entrv 41 
N-tert-butyl-1-{l(S)-{{N-(benzyl-
oxycarbonyl)isoleucyl}amino}-2(R)-
hydroxy-4-phenylbutyl}-4(R)-
phenylpiperidine-2(S)-carboxamide 
!Table III, entrv 51 
N-tert-butyl-l-{3(S)-{N-(benzyl-
oxycarbonyl)asparaginyl}amino}-
2(R)-hydroxy-4-phenylbutyl}-4(R)-
phenylpiperidine-2(S)-carboxamide 
tTable II, entrv 6> 
N-tert-butyl-l-{3(S)-{N-(benzyl-
oxycarbonyl)valyl}amino}-2(R)-
hydroxy-4-phenylbutyl}-4(R)-
benzylpiperidine-2(S)-carboxamide 
tTable II, entrv 7\ 

24 

ICso ·scso 
(DM) (DM) 

10 800 

53 HD 

2100 ND 

3.9 13 

4 43 

3.1 90 

3.7 700 

6.3 150 

4.1 40 
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~ABLB IV 
(continued) 

C 0 M P 0 It • D 

N-tert-butyl-1-{l(S)-{H-(banzyl-
oxycarbonyl)valyl}ami.no}-2(R)-
hyclroxy-4-phenylbutyl}-4(R)-
(phenylaulfonyl)piperidine-2(S)-
carboxami.de ITable II. entrv Bl 
N-tert-butyl-1-{l(S)-{N-(benzyl-
oxycarbonyl)asparaginyl}amino}-
2(R)-hydroxy-4-phenylbutyl}-4(R)-
(phenylaulfonyl)piperidine-2(S)-
carboxamide fTable II. entrv 9) 
N-tert-butyl-1-{l(S)-{N-(benzyl-
oxycarbonyl)valyl}ami.no}-2(R)-
hydroxy-4-phenylbutyl}-4(R)-
phenoxypiperidine-2(S)-carboxamide 
ITable II, entrv 10) 
N-tert-butyl-l-{3(S)-{N-(benzyl-
oxycarbonyl)asparaginyl}amino}-
2(R)-hydroxy-4-phenylbutyl}-4(R)-
phenoxypiperidine-2(S)-carboxamide 
fTable II. entrv 11) 
N-tert-butyl-1-{l(S)-{N-(benzyl-
oxycarbonyl)valyl}amino}-2(R)-
hydroxy-4-phenylbutyl}-4(R)-(2-
pyridinyloxy)piperidine-2(S)-
carboxamide <Table II, entrv 12\ 
N-tert-butyl-1-{l(S)-{N-(benzyl-
oxycarbonyl)valyl}amino}-2(R)-
hydroxy-4-phenylbutyl}-4(R)-
cyclohexylpiperidine-2(S)-
carboxamide !Table II. entrv 13) 
N-tert-butyl-1-{2(R)-hydrcxy-4-
phenyl-l(S)-{(N-(2-quinolinylcar-
bonyl)valyl}amino}butyl}-4(R)-
(phenylthio)piperidine-2(S)-
carboxamide (Title compound of 
examcle 71 
N-tert-butyl-l-{2(R)-hydroxy-4-
phenyl-l(S)-{{N-(2-quinolinylcar-
bonyl)asparaginyl}amino}butyl}-
4(R)-phenoxypiperidine-2(S)-
carboxamide CTable III, entrv l) 

25 

lCso BCso 
(JIM) (1111) 

2.l 40 

2.9 1270 

2.7 150 

2.5 42 

l.8 56 

8 200 

3.l 12 

5.4 15 
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~ABLE IV 
(continued) 

COKPOUSD 

N-tert-butyl-l-{2(R)-hydroxy-4-
phanyl-3(S)-{{N-(2-quinolinylcar-
bonyl)aspara9inyl}amino}butyl}-
4(R)-(phenylsulfonyl)piperidine-
2(S)-carbo:xami.de (Table III, entry 
2) 
N-tert-butyl-l-{2(R)-hydroxy-4-
phenyl-l(S)-{{N-(2-quinolinylcar-
bonyl)asparaginyl}amino}butyl}-
4(R)-(phenylthio)piperidine-2(S)-
carboxamide ITable III. entrv 31 
N-tert-butyl-l-{2(R)-hydroxy-4-
phenyl-l(S)-{{N-(2-naphtha-
lenylcarbonyl)valyl}amino}butyl}-
4(R)-(phenylthio)piperidine-2(S)-
carboxamide fTable III. entrv 41 
N-tert-butyl-1-{2(R)-hydroxy-3(S)-
{{N-(2-naphthalenylcarbonyl)aapa-
raginyl}amino}-4-phenylbutyl}-
4(R)-(phenylthio)piperidine-2(S)-
carboxamide ITable III, entry 5) 
N-tert-butyl-l-{3(S)-{{N-(benzyl-
oxycarbonyl)valyl}amino}-2(R)-
hydroxy-4-(4-fluorophenyl)butyl}-
4{R)-(phenylthio)piperidine-2(S)-
carboxamide(described in example 
6) 

N-tert-butyl-l-{2(R)-hydroxy-4-
phenyl-3(S)-{{N-{(2-pyridinyl-
methoxy)carbonyl}isoleucyl}ami.no}-
butyl}-4(R)-phenylpiperidine-2(S)-
carboxmnide (Title compound of 
exait\Dle 8) 
N-tert-butyl-1-{J(S)-(benzyloxy-
carbonylamino)-2(R)-hydroxy-4-
phenylbutyl}-4(R)-(2-pyridinyl-
thio)piperidine-2(S)-carboxami.de 
ITable I,entry Bl 
N-tert-butyl-l-{3(S)-(benzyloxy-
carbonylamino)-2(R)-hydroxy-4-
phenylbutyl}-4(R)-(4-pyridinyl-
thio)piperidine-2(S)-carboxamide 
fTable I,entrv 9\ 

26 

lCso SCso 
(DH) (Dll) 

4.7 450 

1.8 10 

2.3 16 

1.9 33 

3.5 24 

4.9 500 

16 500 

8 140 
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TABLE JV 
(continued) 

COMPOU8D 

N-tert-butyl-1-{3-(S )-(benzylcxy-
carbonylamino)-2(R)-hydroxy-4-
phenylbutyl}-4(R)-(2-pyrimidinyl-
thio)piperidine-2(S)-carboxamide 
fTable I.entrv 10> 
N-tert-butyl-1-{3(S)-(benzyloxy-
carbonylamino)-2(R)-hydroxy-4-
phenylbutyl}-4(R)-(4,6-dimethyl-2-
pyrimidinylthio)-piperidine-2(S)-
carboxamide {Table I, entry 11) 
N-tert-butyl-l-{3(S)-(benzyloxy-
carbonylamino)-2(R)-hydroxy-4-
phenylbutyl}-4(R)-(benzylthio)-
piperidine-2(S)-carboxamide (Table 
1,entrv 12> 
N-tert-butyl-l-{3(S)-{{N-(benzyl-
oxycarbonyl)valyl}amino}-2(R)-
hydroxy-4-phenylbutyl}-4(R)-(2-
pyridinylthio)piperidine-2(S)-
carboxamide f'rable II. entrv 14> 
N-tert-butyl-l-{3(S)-{{N-(benzyl-
oxycarbonyl)valyl}amino}-2(R)-
hydroxy-4-phenylbutyl}-4(R)-(4-
pyridinylthio)piperidine-2(S)-
carboxamide fTable II, entrv 15> 
N-tert-butyl-l-{3(S)-{{N-(benzyl-
oxycarbonyl)valyl}amino}-2(R)-
hydroxy-4-phenylbutyl}-4(R)-(2-
pyrimidinylthio)piperidine-2(S)-
carboxamide lTable II, entrv 16) 
N-tert-butyl-l-{3(S)-{{N-(benzyl-
oxycarbonyl)valyl}amino}-2(R)-
hydrdxy-4-phenylbutyl}-4(R)-(4,6-
dimethyl-2-pyrimidinylthio)piperi-
dine-2(S)-carboxamide (Table II, 
entrv 17\ 
N-tert-butyl-1-{J(S)-{{N-(benzyl-
oxycarbonyl)valyl}amino}-2(R)-
hydroxy-4-phenylbutyl}-4(R)-
(benzylthio)piperidine-2(S)-
carboxamide (Table II, entry 18} 

27 

ICso SCso 
(11.M) (DM) 

19 822 

12 290 

10 NO 

3.2 11 

2.s 11 

3.7 15 

3.0 9 

2.3 7 
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~ABLE IV 
(continued) 

C 0 M P 0 U lf D 

N-tert-butyl-1-{2(R)-hydroxy-3(S)-
{N-{{N-methyl-N-(2-pyridinyl-
methyl)amino}carbonyl}valyl}-4-
phenylbutyl}-4(R)-(phenylthio)-
piperidine-2(S)-carboxamide 
(Title compound of example 9) 

IC111,, EC111,, 

(nM) (DM) 

4.3 14 

Other compounds of formula 1 prepared by the processes disclosed herein are listed in Tables V, VI 
and VII together with characterizing mass spectral data and the assay results for the compounds from the 
recombinant HIV protease HPLC assay of example 11, i.e. ICso (nM) and from the plaque assay of example 
12, i.e. ECso (nM). 

~ABLE V 

ENTRY Compound of formula 1 FAB/MS IC!to EC!>O 
No. having the formula N-tert- (m/z) (nM) (nM) 

butyl-l-{2(R)-hydroxy-4- (M+H)+ 

phenyl-3(S)-{{N-(2-quinol-
ylinylcarbonyl)valyl}-
amino}butyl}-Y-piperidine-
2(S)-carboxamide wherein y 

is as designated 
hereinbelow 

·1 4(R)-(2-pvrimidinvlthiol 712 3.6 7 
2 4(R)-{(4-pyridinylmethyl)- 725 2.8 4 

thio). 

3 4(R}-(2-pyridinvlmethoxy} 709 3.9 24 
4 4(R)-{(4,6-dimethyl-2- 740 2.1 8 

ovrimidinyl)thio} 

28 
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~ABLE V 
(continued) 

Compound of formula 1 
having the formula N-tert-
butyl-l-{2(R)-hydroxy-4-
phenyl-3(5)-{{N-(2-quinol-
ylinylcarbonyl)valyl}amino} 
butyl}-Y-piperidine-2(5)-
carboxamide wherein Y is as 
desiqnated hereinbelow 

4(R)-(4-pvridinvlthio} 
4CR)-(2-ovridinvlthio) 
4(R)-phenoxy 
4(R)-{(3-pyridinylmethyl)-
thio} 

4(R)-{(2-pyridinylmethyl)-
thio} 

4(R)-(2-pvrimidinvloxv> 
4(R)-{(4,6-dimethyl-2-pyri-
midinvl>oxv} 
4(R)-{(4-methyl-2-pyri-
midinyl)oxv} 
4(R)-{(2,6-dimethyl-4-pyri-
midinyl)oxv} 

4{R)-(phenvlsulfonvl> 
4(R)-{(4-fluorophenvl)oxy} 
4CR>-l4-ovridinvlmethoxv> 
4(R)-{(2-pyridinylmethyl)-
sulfonvll 
4(R)-{(3-pyridinylmethyl)-
sulfonvll 
4(R)-{(4-pyridinylmethyl)-
sulfonyl} 

4(R)-(2-pyridinylsulfonyl) 

29 

FAB/MS IC5n EC5 n 

(m/z) (nM) (nM) 

(M+H)+ 

711 1.5 3 
711 1.9 4 
694 3.4 14 
725 2.2 3 

-
725 4.2 5 

696 3.2 25 
724 4.0 20 

710 4.5 44 

724 3.6 17 

756 2.9 23 
712 2.6 22 
709 4.2 22 
757 2.4 33 

757 1.8 67 

757 4.6 73 

743 1. 7 13 
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!?ABLE V 
(continued) 

Compound of formula 1 
having the formula N-tert-
butyl-1-{2(R)-hydroxy-4-
phenyl-3(S)-{{N-(2-quinol-
ylinylcarbonyl)valyl}amino} 
butyl}-Y-piperidine-2(S)-
carboxamide wherein Y is as 
desiqnated hereinbelow 

4(R}-(4-pvridinvlsulfonvl> 

4(R)-{(2,6-dimethyl-4-pyri-
midinyl)thio} 

4(R)-{(4-methyl-2-pyrimi-
dinvl)thio} 

4CRl-(3-pyridinylmethoxy) 

TABLE VI 

Compound of formula 1 having 
the formula N-tert-butyl-1-
{2(R)-hydroxy-4-phenyl-3(S)-
{{N-(2-quinolylinylcarbon-
yl)B}amino}butyl}-Y-pipe-
ridine-2(S)-carboxamide 
wherein B and Y are as 
desiqnated hereinbelow 

B r 
-tert-but- 4(R)-(phenyl-
ylglvcvl thio) 
asparaginyl 4(R)-{(4,6-dime-

thyl-2-py-
rimidinyl)}thio 

30 

FAB/MS IC!>n ECsn 
(m/z) (nM) (nM) 

(M+H)+ 

743 1.7 25 

740 2.4 11 

726 2.8 16 

709 3.7 53 

FAB/MS IC50 ECsn 

(m/z) (nM) (nM) 

(M+H)+ 

724 3.0 12 

755 2.2 42 
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'l!ABLE VI 
(continued) 

Compound of formula 1 having 
the formula N-tert-butyl-1-
{2(R)-hydroxy-4-phenyl-3(S)-
{{N-(2-quinolylinylcarbon-
yl)B}amino}but-yl}-Y-
piperidine-2(S)-carboxamide 
wherein B and Y are as 
desianated hereinbelow 

B y 

asparagi~yl 4(R)-(2-pyrimi-
dinylthio} 

-(N4-meth- 4(R)-phenoxy 
yl)aspara-
1ginvl 

-tert-but- 4(R)-{(3-pyri-
ylglycyl .dinylmethyl)-

thio} 

threonyl 4(R)-(phenyl-
sulfonvl> 

-tert-but- 4(R)-(4-pyri-
1vlqlvcvl dinvlsulfonvl> 

-tert-but- 4(R)-(2-pyri-
IYlglycyl dinvlsulfonvl> 

31 

FAB/MS ICsn ECsn 
(m/z) (nM) (nM) 

(M+H)+ 

727 2.1 60 

723 3.7 13 

740 2.2 8 

744 2.6 61 

757 2.1 29 

757 2.9 44 
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~ABLB VII 

5 
ENTRY Compound of formula 1 having FAB/MS IC!;n EC!;n 
No. the formula N-tert-butyl-1- (m/z) (nM) (nM) 

{3(S)-{{X}amino}-2(R)- (M+H)+ 
10 hydroxy-4-phenylbutyl}-r-

piperidine-2(8)-carboxamide 
wherein X and r are as 

15 desiqnated below 

z r 
l* (2,6-di- 4(R)-{(3-pyri- 633 2.7 35 

methylphen- dinylmethyl)-
oxvlacetvl thio} 

2 (2,4,6-tri- 4(R)-(4-pyri- 633 3.7 47 
methylphen- dinylthio) 

25 oxv>acetvl 
3 phenoxya- 4(R)-(4-pyri- 591 34 ND 

cetvl dinvlthiol 

30 
4 (2,6-di- 4(R)-(4-pyri- 619 3.1 20 

methylphen- dinylthio) 
oxy)acetvl 

5 (2-methyl- 4(R)-(4-pyri- 605 6.2 140 
35 phenoxy)- dinylthio) 

acetvl 
6 (2,4-di- 4(R)-(4-pyri- 629 5.4 340 

chlorophen- dinylthio) 
1vl } carbonyl 

·7 (2,5-di- 4(R)-(4-pyri- 629 9.8 360 

45 
chlorophen- dinylthio) 
.vl }carbonvl 

8 (2,6-di- 4(R)-(4-pyri- 597 14 340 
f luorophen- dinylthio) 

50 1v1 ) carbonvl 

55 

32 
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TABLE VII 
(continued) 

Compound of formula 1 having 
the formula N-tert-butyl-1-
{3(S)-{{X}amino}~2(R)-

hydroxy-4-phenylbutyl}-Y-
piperidine-2(5)-carboxamide 
wherein X and· Y are as 
desianated below 

% y 

(5-fluoro-2- 4(R)-(4-pyri-
methyl- dinylthio) 
phenyl)car-
bonvl 

FAB/MS IC~n EC~n 

(m/z) (nM} (nM) 

(M+H)+ 

593 6.8 ND 

Preparation of the compound of entry 1 is 

described in example 10. 

Other compounds of formula 1 include: 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-quinolinylcarbonyl)asparaginyl)amino }butyl}-4(R)-(4-
pyridinylthio)piperidine-2(S)-carboxamide 

35 N-tert-butyl-1-{ 4-(4-fluorophenyl)-2(R)-hydroxy-3(S)-{ {N-(2-naphthalenylcarbonyl)valyl}amino }butyl}-4(R)­
(2-pyrimidinylthio)piperidine-2(S)-carboxamide 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-pyridinylcarbonyl)valyl}amino }butyl}4(R)­
phenoxypiperidine-2(S)-carboxamide 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-pyridinylcarbonyl)asparaginyl}amino}butyl}4(R)-

40 phenoxypiperidine-2(S)-carboxamide 

Claims 

1. A compound of formula 1 
45 

50 

OB .('(y 
X~N~y 

R,ff C(O)N·lR' 

55 l. 

wherein 
Xis R30C(O), R3C(O) or R3NR4C(O) wherein R3 is 

33 
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(i) lower alkyl, 
(ii) lower cycloalkyl, 
(iii)phenyl; phenyl monosubstituted with halo, hydroxy, lower alkyl or lower alkoxy; or disubstituted 
phenyl wherein each of the two substituents is independently lower alkyl or halo; 
(iv) phenyl(lower)alkyl or phenyl(lower)alkyl wherein the aromatic portion thereof is monosubstituted 
with halo, hydroxy, lower alkyl or lower alkoxy, 
(v) 1-naphthyl or 2-naphthyl, 
(vi) (Het) or (Het)-(lower alkyl) wherein Het represents a five or six membered, monovalent 
heterocyclic radical containing one or two heteroatoms selected from nitrogen, oxygen and sulfur, or 
(vii)2-quinolinyl or 3-quinolinyl, and 
R4 is hydrogen or lower alkyl; or 

X is R3AOCH2C(O) wherein R3A is phenyl, or monosubstituted, disubstituted or trisubstituted phenyl 
wherein each substituent is independently lower alkyl or halo; 
B is absent or the divalent radical -NHCHRSC(O)-wherein Rs is lower alkyl; lower cycloalkyl; (lower 
cycloalkyl)-(lower alkyl); phenylmethyl; or lower alkyl monosubstituted with hydroxy, carboxy, lower 
alkoxycarbonyl, aminocarbonyl, (lower alkyl)aminocarbonyl or di(lower alkyl)aminocarbonyl; 
R1 is hydrogen, halo, hydroxy, lower alkyl or lower alkoxy; 
R2 is lower alkyl; and 

v 20 

Y is lower alkyl; lower cycloalkyl; phenyl or phenyl monosubstituted with halo, hydroxy, lower alkyl or 
lower alkoxy; phenylmethyl or phenylmethyl monosubstitued with halo, hydroxy, lower alkyl or lower 
alkoxy; 9r 

25 

30 

35 

45 

50 

Y is W(CH2)nZ wherein W is oxo, thio, sulfinyl or sulfonyl, Z is lower alkyl; phenyl or phenyl 
monosubstituted with halo, hydroxy, lower alkyl or lower alkoxy; or (Het) wherein (Het) is as defined in 
this claim, and n is zero or one; 
or a therapeutically acceptable acid addition salt thereof; 
wherein 
the term nlower alkyln, either alone or in combination with another radical, means a straight chain alkyl 
radical containing from 1 to 6 C atoms or a branched chain alkyl radical containing 3 or 4 C atoms; the 
term nlower cycloalkyl", either alone or in combination with another radical, means a saturated cyclic 
hydrocarbon radical containing from 3 to 6 C atoms; and the term n1ower alkoxy" means a straight 
chain alkoxy radical containing from 1 to 6 C atoms or a branched chain alkoxy radical containing 3 to 
4 C atoms. 

2. A compound as defined in claim 1 wherein X is R30C(O), R8C(O) or R3NR4C(O) wherein R3 is lower 
alkyl, phenyl, 2,4-dimethylphenyl, 2,6-dimethylphenyl, 2,4-dichlorophenyl, 2,5-dichlorophenyl, 2,6-
difluorophenyl, 5-fluoro-2-methylphenyl, phenyl(lower)alkyl, phenyl(lower)alkyl wherein position 4 of the 
phenyl portion is substituted with chloro, fluoro, hydroxy, methyl or methoxy, 1-naphthyl, 2-naphthyl, 2-
furyl, 2-thienyl, 2-pyridinyl, 4-pyridinyl, 2-pyridinylmethyl, 4-thiazolylmethyl or 2-quinolinyl, and R4 is 
hydrogen or lower alkyl;or 
Xis R3AQCH2C(O) wherein R3A is phenyl or phenyl mono-, di· or trisubstituted with lower alkyl or halo 
at a position or positions selected from the group consisting of positions 2, 4 and 6; 
B is absent or is the divalent radical -NHCHR5 C(O)-wherein Rs is lower alkyl, or lower alkyl 
monosubsituted with hydroxy, lower alkoxycarbonyl, aminocarbonyl, (lower alkyl)aminocarbonyl or di­
(lower alkyl)aminocarbonyl; 
R1 is hydrogen, chloro, bromo or fluoro; 
R2 is 1-methylethyl, 2-methylpropyl or 1, 1-dimethylethyl; and 
Y is lower cycloalkyl, phenyl, 4-chlorophenyl, 4-bromophenyl, 4-fluorophenyl, 4-methylphenyl, 4-
methoxyphenyl, phenylmethyl, (4-fluorophenyl)methyl or (4-methylphenyl)methyl; or 
Y is W(CH2)nZ wherein W and n are as defined hereinabove and Z is lower alkyl, phenyl, 2-furyl, 2-
thienyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 4-thiazolyl, 2-pyrimidinyl, 4-methyl-2-pyrimidinyl, 4,6-
dimethyl .. 2-pyrimidlnyl or 2,6-dimethyl-4-pyrimidinyl; or a therapeutically acceptable acid addition salt 
thereof. 

3. A compound as defined in claim 2 wherein X is tert-butyloxycarbonyl, (2,6-dimethylphenyl)carbonyl, 
55 (2,4-dichlorophenyl)carbonyl, (2,5-dichlorophenyl)carbonyl, (2,6-difluorophenyl)carbonyl, (5-fluoro-2-

methylphenyl)carbonyl, benzyloxycarbonyl, (4-chlorophenyl)methoxycarbonyl, (4-hydroxyphenyl)­
methoxycarbonyl, (4-methoxyphenyl)methoxycarbonyl, acetyl, benzoyl, 1-naphthalenylcarbonyl, 2-naph­
thalenylcarbonyl, (2-pyridinylmethoxy)carbonyl, 2-quinolinylcarbonyl, benzylaminocarbonyl, N-(2· 

34 
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pyridinylmethyl)aminocarbonyl, N-methyl-N-(2-pyridinylmethyl)aminocarbonyl, phenoxyacetyl, (2-
methylphenoxy)acetyl, (2,4-dimethylphenoxy)acetyl, (2,6-dimethylphenoxy)acetyl, (2,4,6-trimethyl­
phenoxy)acetyl, (4-chlorophenoxy)-acetyl or (4-fluoro-2,6-dimethylphenoxy)acetyl; 
B is absent or the divalent radical -NHCHR5 C(O)~wherein R5 is 1-methylethyl, 1, 1-dimethylethyl, 1-

s methylpropyl, 2-methylpropyl, 1-hydroxyethyl, (methoxycarbonyl)methyl, (ethoxycarbonyl)methyl, 
(aminocarbonyl)methyl or {(methylamino)carbonyl}methyl; R1 is hydrogen or fluorine; R2 is 2-methyl­
propyl or 1, 1-dimethylethyl; and Y is cyclohexyl, phenyl, 4-chlorophenyl, 4-fluorophenyl, 4-methox­
yphenyl, benzyl, (4-methoxyphenyl)methyl, 2-methylpropoxy, phenoxy, 2-pyridinyloxy, 3-pyridinyloxy, 
4-pyridinyloxy, 2-pyrimidinyloxy, (4-methyl-2-pyrimidinyl)oxy, (4,6-dimethyl-2-pyrimidinyl)oxy, (2,6-

10 dimethyl-4-pyrimidinyl)oxy, benzyloxy, 2-pyridinylmethoxy, 3-pyridinylmethoxy, 4-pyridinylmethoxy, 4-
thiazolylmethoxy, phenylthio, phenylsulfinyl, phenylsulfonyl, 2-pyridinylthio, 3-pyridinylthio, 4-pyridinyl­
thio, 2-pyrimidinylthio, (4-methyl-2-pyrimidinyl)thio, (2,6-dimethyl-4-pyrimidinyl)thio, (4,6-dimethyl-2-
pyrimidinyl)thio, benzylthio, benzylsulfinyl, benzylsulfonyl, (2•pyridinylmethyl)thio, (3-pyridinylmethyl)­
thio or (4-pyridinylmethyl)thio; or a therapeutically acceptable acid addition salt. 

15 

4. 

20 

A compound as defined in claim 3 wherein X is tert-butyloxycarbonyl, benzyloxycarbonyl, acetyl, (2,6-
dimethylphenyl)carbonyl, 2-naphthalenylcarbonyl, (2-pyridinylmethoxy)carbonyl, 2-quinolinylcarbonyl or 
{N-methyl-N-(2-pyridinylmethyl)amino}carbonyl; B is valyl, tert-butylglycyl, isoleucyl, threonyl or as­
paraginyl; R1 is hydrogen or fluorine; R2 is 1,1-dimethylethyl; and Y is phenyl, benzyl, phenoxy, 2-
pyrimidinyloxy, (2,6-dimethyl-4-pyrimidinyl)oxy, 2-pyridinylmethoxy, 3-pyridinylmethoxy, 4-pyridinyl­
methoxy, phenylthio, phenylsulfinyl, phenylsulfonyl, 2-pyridinylthio, 3-pyridinylthio, 4-pyridinylthio, 2-
pyrimidinylthio (4,6-dimethyl-2-pyrimidinyl)thio, (2-pyridinylmethyl)thio, (3-pyridinylmethyl)thio or 4-
(pyridinylmethyl)thio; or a therapeutically acceptable acid addition salt thereof. 

2s 5. A compound as defined in claim 3 wherein X is (2-methylphenoxy)acetyl, (2,4-dimethylphenoxy)acetyl, 
(2,6-dimethylphenoxy)acetyl or (2,4,6-dimethylphenoxy)acetyl; B is absent; R1 is hydrogen; R2 is 1, 1-
dimethylethyl; and Y is phenyl, benzyl, phenoxy, 2-pyrimidinyloxy, 2-pyridinylmethoxy, 3-pyridinyl­
methoxy, 4-pyridinylmethoxy, phenylthio, phenylsulfinyl, phenylsulfonyl, 2-pyridinylthio, 3-pyridinylthio, 
4-pyridinylthio, 2-pyrimidinylthio (4,6-dimethyl-2-pyrimidinyl}thio, (2-pyridinylmethyl)thio, (3-pyridinyl-

30 methyl)thio or 4-(pyridinylmethyl)thio; or a therapeutically acceptable acid addition salt thereof. 

6. A compound as claimed in claim 1 selected from the group Qf: 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-(4-fluorophenyl)butyl}-4(R)-(phenylthio)­
piperidine-2(S)-carboxamide, 

35 N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-phenylpiperidine-2(S)-
carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-benzylpiperidine-2(S)­
carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(phenylsulfonyl)-

40 piperidine-2($)-carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(phenylthio)piperidine-
2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-phenoxypiperidine-2-
(S)-carboxamide, 

45 N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-cylohexylpiperidine-2-
(S)-carboxamide, 
N-tert-butyl-1-{-3(8)-{ {N-benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(phenylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3($)-{ {N-(benzyloxycarbonyl)asparaginyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-

so (phenylthio )piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(5)-{{N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
phenylpiperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)isoleucyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
phenylpiperidine-2(S)-carboxamide, 

55 N-tert-butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)asparaginyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
phenylpiperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
benzylpiperidine-2(S)-carboxamide, 

35 
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N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(phenylsulfonyl)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(S)-{{N-(benzyloxycarbonyl)asparaginyl}amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(phenylsulfonyl)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
phenoxypiperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)asparaginyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
phenoxypiperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(2-
pyridinyloxy)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
cyclohexylpiperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {(N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)­
(phenylthio)piperidine-2(8)-carboxamide, 
N-tett-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)asparaginyl}amino }butyl}-4(R)­
phenoxypiperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)asparaginyl}amino }butyl}-4(R)­
(phenylsulfonyl)piperidine-2(8)-carboxarnide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{{N-(2-quinolinylcarbonyl)asparaginyl}amino}butyl}-4(R)­
(phenylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-naphthalenylcarbonyl)valyl}amino }butyl}-4(R)­
(phenylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-3(8)-{ {N-(2-naphthalenylcarbonyl)asparaginyl}amino }-4-phenylbutyl}-4(R)­
(phenylthio)piperidine-2-carboxamide, 
N-tert-butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-(4-fluorophenyl)-butyl}-4(R)­
(phenylthio )piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-{(2-pyridinylmethoxy)carbonyl}isoleucyl}amino }butyl}-
4(R)-phenylpiperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(2-pyridinylthio )­
piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-pyridinylthio)­
piperidine-2(8)-carboxamide, 
N-tert-~utyl-1-{3(8)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(2-pyrimidinylthio)­
piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4,6-dimethyl-2-
pyrimidinylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(benzylthio)piperidine-
2(S)-carboxamide, · 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(2-
pyridinylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-{{N-(benzyloxycarbonyl)valyl}amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-
pyridinylthio)piperidine-2(8)-carboxamide, · 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(2-
pyrimidinylthio )piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-( 4,6-
dimethyl-2-pyrimidinylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(benzylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-3(8)-{N-{[N-methyl-N-(2-pyridinylmethyl)amino ]carbonyl}valyl}-4-
phenylbutyl}-4(R)-(phenylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-(2-
pyrimidinylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{( 4-
pyridinylmethyl)thio }piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyridinylmethoxy)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(4,6-
dimethyl-2-pyrimidinyl)thio }piperidine-2(8)-carboxamide, 
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N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(4-
pyridinylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyridinylthio )piperidine-2(8)-carboxamide, 
N-tert-butyl-1 ·{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-phenoxy­
piperidine-2(8)-carboxamide, 
N-tert-butyl-1·{2(R)-hydroxy-4-phenyl-3(8)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(3-
pyridinylmethyl)thio}piperidine-2(8)-carboxamide, 
N-tert-butyl· 1 ·{2(R)-hydroxy-4-phenyl-3(8)·{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(2-
pyridinylmethyl)thio }piperidine-2(8)-carboxamide, 
N-tert-butyl· 1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyrimidinyloxy)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(4,6-
dimethyl-2-pyrimidinyl)oxy}piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(4-
methyl-2-pyrimidinyl)oxy}piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(2,6-
dimethyl-4-pyrimidinyl)oxy}piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{{N·(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)­
(phenylsulfonyl)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(4-
fluorophenyl)oxy}piperidine-2(8)-carboxamide, 
N-telt-butyl-1-{2(R)·hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(4-
pyridinylmethoxy)piperidine-2(8)-carboxamide, 
N-tert-butyl·1-{2(R)-hydroxy-4-phenyl-3(8)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(2-
pyridinylmethyl)sulfonyl}piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(3-
pyridinylmethyl)sulfonyl}piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(4-
pyridinylmethyl)sulfonyl}piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyridinylsulfonyl)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(4-
pyridinylsulfonyl)piperidine-2(8)-carboxamide, 
N-tett-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(2,6-
dimethyl-4-pyrimidinyl)thio}piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(4-
methyl-2-pyrimidinyl)thio }piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy•4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(3-
pyridinylmethoxy)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)-tert-butylglycyl}amino }butyl}-4-
(R)-(phenylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)·{ {N-(2-quinolinylcarbonyl)asparaginyl}amino }butyl}-4(R)-{­
(4,6-dimethyl-2-pyrimidinyl)thio }piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)·{ {N-(2-quinolinylcarbonyl)asparaginyl}amino }butyl}-4(R)-(2-
pyrimidinylthio )piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)-(N4 -methyl)-
asparaginyl}amino }butyl}-4(R)-phenoxy-piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)-tert-butylglycyl}amino }butyl}-4-
(R)-{(3-pyridinylmethyl)thio }piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)th reonyl}amino }butyl}-4(R)­
(phenylsulfonyl)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)-tert-butylglycyl}amino }butyl}-4-
(R)-(4-pyridinylsulfonyl)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-quinolinylcarbonyl)-tert-butylglycyl}amino }butyl}-4-
(R)-(2-pyridinylsulfonyl)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-{ {(2,6-dimethylphenoxy)acetyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-{(3-
pyridinylmethyl)thio }piperidine-2(S)-carboxamide, 
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N-tert-butyl-1-{3(8)·{ {(2,4,6-trimethylphenoxy)acetyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-
pyridinylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-{(phenoxyacetyl)amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-pyridinylthio)­
piperidine-2(8)-carboxamide, 

5 N-tert-butyl-1 ·{3(8)-{ {(2,6-dimethylphenoxy)acetyl}amino }-2(R)·hydroxy-4-phenylbutyl}-4(R)-(4-
pyridinylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl· 1 ·{3(8)·{ {(2-methylphenoxy)acetyl}amino }·2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-
pyridinylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl·1-{3(8)·{{(2,4-dichlorophenyl)carbonyl}amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-

10 pyridinylthio)piperidine-2(8)-carboxamide, 
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N-tert-butyl-1-{3(8)-{ {(2,5-dichlorophenyl)carbonyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-
pyridinylthio)piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)·{ {(2,6-difluorophenyl)carbonyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-
pyridinylthio)piperidine-2(8)-carboxamide, and 
N-tert-butyl· 1-{3(8)-{ {(5-fluoro-2-methylphenyl)carbonyl}amino }·2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-
pyridinylthio)piperidine-2(8)-carboxamide. 

A pharmaceutical composition comprising a compound as recited in claim 1, or a therapeutically 
acceptable salt thereof, and a pharmaceutically acceptable carrier. 

The use of a compound as defined in claim 1, or a therapeutically acceptable salt thereof for the 
preparation of a medicament for treating HIV infections in a human. 

A process for preparing a compound of formula 1 as defined in claim 1, or a therapeutically acceptable 
acid addition salt, comprising: 

(a) reacting an epoxide of formula 2 

wherein X and R1 are as defined in claim 1 with a piperidinecarboxamide of formula 3 yy 
2 

C(O)NHR 

1. 

50 wherein R2 and Y are as defined herein to obtain the corresponding compound of formula 1 wherein 
x, R1, R2 and Y are as defined herein and B is absent; or 
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(b) reacting a compound of formula 4 

J. 

wherein R1, R2 and Y are as defined in this claim with a reactive derivative of the carboxylic acid X­
OH wherein X is R3C(O) or R3Ae>CH2 C(O) as defined in this claim to obtain the corresponding 
compound of formula 1 wherein Xis R3C(O) or R3AOCH2C(O) as defined in this claim, and R1. R2 
and Y are as defined in this claim and B is absent; or 
(c) coupling the compound of formula 4 wherein R1, R2 and Y are as defined in this claim with an a­
amino acid of the formula X-NHCHR5 COOH wherein X and Rs are as defined in this claim in the 
pr~sence of a coupling agent to obtain the corresponding compound of formula 1 wherein X, R1, R2 

and Y are as defined in this claim and B is the divalent radical - NHCHRsC(O)- wherein Rs is as 
defined in this claim; or 
(d) reacting a compound of formula 5 

wherein R1, R2, Rs and Y are as defined in this claim with a reactive derivative of the carboxylic acid 
X-OH wherein X is R3C(O) or R3AQCH2C(O) as defined in this claim to obtain the corresponding 
compound of formula 1 wherein Xis R3C(O) or R3AOCH2C(O) as defined in this claim, R1. R2 and Y 
are as defined in this claim and B is the divalent radical -NHCHR5 C(O)- wherein Rs is as defined in 
this claim; and 
(e) if desired, transforming the compound of formula 1, as obtained in the preceding sections (a), 
(b), (c) or (d), into a corresponding therapeutically acceptable acid addition salt. · 

45 PatentansprUche 

1. Verbindung der Formal 1 
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worin 
X R30C(O), R3C(O) oder R3NR4 C(O) ist, worin R3 

(i) ein niederes Alkyl, 
(ii) ein niederes Cycloalkyl, 
(iii) Phenyl; Phenyl, das mit einem Halogen, einer Hydroxylgruppe, einem niederen Alkyl oder einer 
niederen Alkoxygruppe monosubstituiert ist; oder disubstituiertes Phenyl, worin jeder der zwei 
Substituenten jeweils unabhangig ein niederes Alkyl oder ein Halogen ist; 
(iv) ein Phenyl(nieder)alkyl oder ein Phenyl(nieder)alkyl, dessen aromatischer Tail mit einem Halo­
gen, einer Hydroxylgruppe, einem niederen Alkyl oder einer niederen Alkoxygruppe monosubstituiert 
ist, 
(v) 1-Naphthyl oder 2-Naphthyl, 
(vi) (Hat) oder ein (Het)-(niederalkyl), worin Hat ein f!lnf- oder sechsgliedriges, monovalentes 
heterocyclisches Radikal darstellt, das ein oder zwei Heteroatome enthalt, gewahlt unter Stickstoff, 
Sauerstoff und Schwefel, oder 
(vii) 2-Chinolinyl oder 3-Chinolinyl ist, und R4 Wasserstoff oder ein niederes Alkyl ist; oder 

X R3AOCH2C(O) ist, worin RsA Phenyl oder monosubstituiertes, disubstituiertes oder trisubstituiertes 
Phenyl ist, worin jeder Substituent jeweils unabhangig ein niederes Alkyl oder ein Halogen ist; 

l./ 20 

B nicht vorhanden oder das divalente Radikal -NH CH Rs C(O)- ist, worin Rs ein niederes Alkyl; ein 
niederes Cycloalkyl; ein (Niedercycloalkyl)·(niederalkyl); Phenylmethyl; oder ein mit einer Hydroxyl-, 
Carboxyl-, niederen Alkoxycarbonyl·, Aminocarbonyl-, (Niederalkyl)aminocarbonyl oder Di(niederalkyl)· 
aminocarbonylgruppe monosubstituiertes niederes Alkyl ist; 

25 

30 

35 

40 

R1 Wasserstoff, Halogen, eine Hydroxylgruppe, ein niederes Alkyl oder eine niedere Alkoxygruppe ist; 
R2 ein niederes Alkyl ist; und 
Y ein niederes Alkyl; ein niederes Cycloalkyl; Phenyl oder mit einem Halogen, einer Hydroxylgruppe, 
einem niederen Alkyl oder einer niederen Alkoxygruppe monosubstituiertes Phenyl; Phenylmethyl oder 
mit einem Halogen, einer Hydroxylgruppe, einem niederen Alkyl oder einer niederen Alkoxygruppe 
monosubstituiertes Phenylmethyl ist; oder 
Y W(CH2)nZ ist, worin W eine Oxo- Thio·, Sulfinyl- oder Sulfonylgruppe ist, Z ein niederes Alkyl; Phenyl 
oder mit einem Halogen, einer Hydroxylgruppe, einem niederen Alkyl oder einer niederen Alkoxygrup­
pe monosubstituiertes Phenyl; oder (Hat) ist, worin (Hat) wie in diesem Anspruch definiert ist, und n 
gleich Null oder Eins ist; 
oder ein therapeutisch brauchbares Saureadditionssalz davon; 
worin 
die Bezeichnung "niederes Alkyl", entweder allein oder in Verbindung mit einem weiteren Radikal, ein 
geradkettiges Alkylradikal bedeutet, das 1 bis 6 C-Atome enthalt, oder ein verzweigtkettiges Alkylradi­
kal, das 3 oder 4 C-Atome enthalt; die Bezeichnung "niederes Cycloalkyl", entweder allein oder in 
Verbindung mit einem weiteren Radikal, ein gesattigtes cyclisches Kohlenwasserstoffradikal bedeutet, 
das 3 bis 6 C-Atome enthalt; und die Bezeichnung "niedere Alkoxygruppe" ein geradkettiges Alkoxyra­
dikal bedeutet, das 1 bis 6 C·Atome enthalt, oder ein verzweigtkettiges Alkoxyradikal, das 3 bis 4 C­
Atome enthiUt. 

2. Verbindung, wie sie in Anspruch 1 definiert ist, worin X R3QC(O), R3C(O) oder RSNR4 C(O) ist, worin Rs 
ein niederes Alkyl, Phenyl, 2,4-Dimethylphenyl, 2,6-Dimethylphenyl, 2,4-Dichlorphenyl, 2,5-Dichlorphe­
nyl, 2,6-Difluorphenyl, 5-Fluor-2-methylphenyl, ein Phenyl(nieder)alkyl, ein Phenyl(nieder)alkyl, worin 

45 die Position 4 des Phenylteils mit Chlor, Fluor, einer Hydroxyl-, Methyl- oder Methoxygruppe substitu­
iert ist, 1-Naphthyl, 2-Naphthyl, 2-Furyl, 2-Thienyl, 2-Pyridinyl, 4-Pyridinyl, 2-Pyridinylmethyl, 4-Thiazo­
lylmethyl oder 2-Chinolinyl ist und R4 Wasserstoff oder ein niederes Alkyl ist; oder X RSAQCH2C(O) ist, 
worin RsA Phenyl ist oder Phenyl, das an einer Position oder an Positionen, gewahlt aus der Gruppe 
bestehend aus den Positionen 2, 4 und 6, mit einem niederen Alkyl oder einem Halogen mono-, di· 

50 oder trisubstituiert ist; B nicht vorhanden oder das divalente Radikal -NHCHRs C(O)- ist, worin Rs ein 
niederes Alkyl oder ein mit einer Hydroxyl-, niederen Alkoxycarbonyl-, Aminocarbonyl-, (Niederalkyl)· 

. aminocarbonyl- oder Di(niederalkyl)aminocarbonylgruppe monosubstituiertes niederes Alkyl ist; 
R1 Wasserstoff, Chlor, Brom oder Fluor ist; 
R2 1-Methylethyl, 2-Methylpropyl oder 1, 1 ·Dimethylethyl ist; 

55 und 
Y ein niederes Cycloalkyl, Phenyl, 4-Chlorphenyl, 4-Bromphenyl, 4-Fluorphenyl, 4-Methylphenyl, 4-
Methoxyphenyl, Phenylmethyl, (4-Fluorphenyl)methyl oder (4-Methylphenyl)methyl ist; 
oder · 
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Y W(CH2)nZ ist, worin W und n wie obenstehend definiert sind Lind Z ein niederes Alkyl, Phenyl, 1-
Furyl, 2-Thienyl, 2-Pyridinyl, 3-Pyridinyl, 4-Pyridinyl, 4-Thiazolyl, 2-Pyrimidinyl, 4-Methyl-2-pyrimidinyl, 
4,6-Dimethyl-2-pyrimidinyl oder 2,6-Dimethyl-4-pyrimidinyl ist; oder ein therapeutisch brauchbares 
Siiureadditionssalz davon. 

3. Verbindung, wie sie in Anspruch 2 definiert ist, worin X tert-Butyloxycarbonyl, (2,6-Dimethylphenyl)­
carbonyl, (2,4-Dichlorphenyl)carbonyl, (2,5-Dichlorphenyl)carbonyl, (2,6-Difluorphenyl)carbonyl, (5-Fluor-
2-methylphenyl)carbonyl, Benzyloxycarbonyl, (4-Chlorphenyl)methoxycarbonyl, (4-Hydroxyphenyl)­
methoxycarbonyl, (4-Methoxyphenyl)methoxycarbonyl, Acetyl, Benzoyl, 1-Naphthalenylcarbonyl, 2-

10 Naphthalenylcarbonyl, (2-Pyridinylmethoxy)carbonyl, 2-Chinolinylcarbonyl, Benzylaminocarbonyl, N-(2-
Pyridinylmethyl)aminocarbonyl, N-Methyl-N-(2-pyridinylmethyl)aminocarbonyl, Phenoxyacetyl, (2-Me­
thylphenoxy)acetyl, (2,4-Dimethylphenoxy)acetyl, (2,6-Dimethylphenoxy)acetyl, (2,4,6-Trimethylphe­
noxy)acetyl, (4-Chlorphenoxy)acetyl oder (4-Fluor-2,6-Dimethylphenoxy)acetyl ist; 
B nicht vorhanden oder das divalente Radikal -NHCHR5 C(O)- ist, worin R5 1-Methylethyl, 1,1-

15 Dimethylethyl, 1-Methylpropyl, 2-Methylpropyl, 1-Hydroxyethyl, (Methoxycarbonyl)methyl, (Ethoxycar­
bonyl)methyl, (Aminocarbonyl)methyl oder {(Methylamino)carbonyl}methyl ist; 
R1 Wasserstoff oder Fluor ist; 
R2 2-Methylpropyl oder 1, 1-Dimethylethyl ist; und 
Y Cyclohexyl, Phenyl, 4-Chlorphenyl, 4-Fluorphenyl, 4-Methoxyphenyl, Benzyl, (4-Methoxyphenyl)-

20 methyl, 2-Methylpropoxy, Phenoxy, 2-Pyridinyloxy, 3-Pyridinyloxy, 4-Pyridinyloxy, 2-Pyrimidinyloxy, (4-
Methyl-2-pyrimidinyl)oxy, (4,6-Dimethyl-2-pyrimidinyl)oxy, (2,6-Dimethyl-4-pyrimidinyl)oxy, Benzyloxy, 
2-Pyridinylmethoxy, 3-Pyridinylmethoxy, 4-Pyridinylmethoxy, 4-Thiazolylmethoxy, Phenylthio, Phenyl­
sulfinyl, Phenylsulfonyl, 2-Pyridinylthio, 3-Pyridinylthio, 4-Pyridinylthio, 2-Pyrimidinylthio, (4-Methyl-2-
pyrimidinyl)thio, (2,6-Dimethyl-4-pyrimidinyl)thio, (4,6-Dimethyl-2-pyrimidinyl)thio, Benzylthio, Benzylsul-

25 finyl, Benzylsulfonyl, (2-Pyridinylmethyl)thio, (3-Pyridinylmethyl)thio oder (4-Pyridinylmethyl)thio ist; 
oder ein therapeutisch brauchbares Siiureadditionssalz davon. 

4. Verbindung, wie sie in Anspruch 3 definiert ist, worin X tert-Butyloxycarbonyl, Benzyloxycarbonyl, 
Acetyl, (2,6-Dimethylphenyl)carbonyl, 2-Naphthalenylcarbonyl, (2-Pyridinylmethoxy)carbonyl, 2-Chinoli-

30 nylcarbonyl oder (N-Methyl-N-(2-pyridinylmethyl)amino}carbonyl ist; B Valyl, tert-Butylglycyl, lsoleucyl, 
Threonyl oder Asparaginyl ist; R1 Wasserstoff oder Fluor ist; R2 1, 1-Dimethylethyl ist; und Y Phenyl, 
Benzyl, Phenoxy, 2-Pyrimidinyloxy, (2,6-Dimethyl-4-pyrimidinyl)oxy, 2-Pyridinylmethoxy, 3-Pyridinylme­
thoxy, 4-Pyridinylmethoxy, Phenylthio, Phenylsulfinyl, Phenylsulfonyl, 2-Pyridinylthio, 3-Pyridinylthio, 4-
Pyridinylthio, 2-Pyrimidinylthio, (4,6-Dimethyl-2-pyrimidinyl)thio, (2-Pyridinylmethyl)thio, (3-Pyridinylme-

35 thyl)thio oder (4-Pyridinylmethyl)thio ist; oder ein therapeutisch brauchbares Siiureadditionssalz davon. 

5. Verbindung, wie sie in Anspruch 3 definiert ist, worin X (2-Methylphenoxy)acetyl, (2,4-Dimethylphe­
noxy)acetyl, (2,6-Dimethylphenoxy)acetyl oder (2,4,6-Trimethylphenoxy)acetyl ist; B nicht vorhanden ist; 
R1 Wasserstoff ist; R2 1,1-Dimethylethyl ist; und Y Phenyl, Benzyl, Phenoxy, 2-Pyrimidinyloxy, 2-

40 Pyridinylmethoxy, 3-Pyridinylmethoxy, 4-Pyridinylmethoxy, Phenylthio, Phenylsulfinyl, Phenylsulfonyl, 
2-Pyridinylthio, 3-Pyridinylthio, 4-Pyridinylthio, 2-Pyrimidinylthio, (4,6-Dimethyl-2-pyrimidinyl)thio, (2-
Pyridlnylmethyl)thio, (3-Pyridinylmethyl)thio oder (4-Pyridinylmethyl)thio ist; oder ein therapeutisch 
brauchbares Sliureadditionssalz davon. 

45 6. Verbindung nach Anspruch 1, gew§hlt aus der Gruppe bestehend aus: 
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-(4-flourphenyl)butyl}-4(R)-(phenylthio )­
piperidin-2($)-carboxamid, 
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}4(R)-phenylpiperidin-2(S)­
carboxamid, 

50 N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}4(R)-benzylpiperidin-2(S)-
carboxamid, 
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(phenylsulfonyl)­
piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(phenylthio)piperidin-

55 2(8)-carboxamid, 
N-tert-Butyl-1-{3(8)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-phenoxypiperidin-2-
(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-cyclohexylpiperidin-2-
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(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(phenylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{ {N(benzyloxycarbonyl)asparaginyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(phenylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{ {N(benzyloxycarbonyl)valyl}amino }-2(R)hydroxy-4-phenylbutyl}-4(R)­
phenylpiperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{{N-(benzyloxycarbonyl)isoleucyl}amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)­
phenylpiperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)asparaginyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
phenylpiperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
benzylpiperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3($)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(phenylsuHonyl)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)asparaginyl)amino }-2(R)-hydroxy-4-phenylbutyl)-4(R)­
(phenylsulfonyl)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{{N-(benzyloxycarbonyl)valyl}amino}-2(R)hydroxy-4-phenylbutyl}-4(R)­
phenoxypiperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3($)-{ {N-(benzyloxycarbonyl)asparaginyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
phenoxypiperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{{N-(benzyloxycarbonyl)valyl}amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)-(2-
pyridinyloxy)piperidin-2(S)-carboxamid, . 
N-tert-Butyl-1-{3(S)-{{N(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
cyclohexylpiperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-chinolinylcarbonyl)valyl}amino}butyl}-4(R)­
(phenylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)asparaginyl}amino }butyl}-4(R)­
phenoxypiperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)asparaginyl}amino }butyl}-4(R)­
(phenylsulfonyl)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-(2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)asparaginyl}amino }butyl}-4(R)­
(phenylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-(2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-naphthalenylcarbonyl)valyl}amino }butyl}-4(R)­
(phenylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-3(S)-{{N-(2-naphthalenylcarbonyl)asparaginyl}amino}-4-phenylbutyl}-4-
(R)-(phenylthio)piperidin-2-carboxamid, 
N-tert~Butyl-1-{3(S)-{{N(benzyloxycarbonyl)valyl}amino}-2(R)-hydroxy-4-(4-fluorphenyl)-butyl}-4(R)­
(phenylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-{(2-pyridinylmethoxy)carbonyl}isoleucyl}amino }butyl}-
4(R)-phenylpiperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(2-pyridinylthio )­
piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-pyridinylthio)­
piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(2-pyrimidinylthio )-

. piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino )-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4,6-dimethyl-2-
pyrimidinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(benzylthio )piperidin-
2(8)-carboxamid, · 
N-tert-Butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(2-
pyridinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-
pyridinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(2-
pyrimidinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4,6-
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dimethyl-2-pyrimidinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{{N-(benzyloxycarbonyl)valyl}amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(benzylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-(2(R)-hydroxy-3(8)-{N-{ {N-methyl-N-(2-pyridinylmethyl)amino ]carbonyl}valyl}-4-
phenylbutyl}-4(R)-(phenylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(8)·{ {N-(2-chinolinylcarbonyl)valyl}amlno }butyl}-4(R)-(2-
pyrimidinylthio)piperidin-2(S)-c_arboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-{ (4-
pyridinylmethyl)thio }piperidin-2(8)-carboxamid, 
N-tert-Butyl-1-(2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyridinylmethoxy)piperidin-2(8)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(4,6-
dimethyl-2-pyrimidinyl)thio }piperidin-2(8)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-(4-
pyridinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyridinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{{N-(2-chinolinylcarbonyl)valyl}amino}butyl}-4(R)­
phenoxypiperidin-2(8)-carboxamid, 
N-tert-Butyl-1 ·{2(R)-hydroxy-4-phenyl·3(8)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-{ (3-
pyridinylmethyl)thio }piperidin-2(8)-carboxamid, 
N-tert-Butyl·1·{2(R)·hydroxy-4-phenyl-3(S)-{{N-(2-chinolinylcarbonyl)valyl}amino}butyl}-4(R)·{(2· 
pyridinylmethyl)thio}piperidin-2(8)-carboxamid, 
N-tert-Butyl-1 ·{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyrimidinyloxy)piperidin·2(8)·carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(4,6-
dimethyl-2-pyrimidinyl)oxy}piperidin-2(S)-carboxamid, 
N-tert-Butyl· 1-{2(R)·hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}·4(R)-{(4-
methyl·2-pyrimidinyl)oxy}piperidin-2(8)-carboxamid, 
N-tert-Butyt-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-chinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(2,6-
dimethyl-4-pyrimidinyl)oxy}piperidin-2(S)-carboxamid, 
N-tert-Butyl· 1 ·{2(R)·hydroxy-4-phenyl-3(8)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)· 
(phenylsulfonyl)piperidin-2(8)-carboxamid, 
N-tert-Butyl-1-{2(R)·hydroxy-4-phenyl-3(8)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)·{ (4-
fluorphenyl)oxy)piperidin-2(8)-carboxamid, 
N-tert-Butyl-1·{2(R)·hydroxy·4-phenyl-3(S)-{{N·(2-chinolinylcarbonyl)valyl}amino}butyl}-4(R)·(4-
pyridinylmethoxy)piperidin-2(8)-carboxamid, 
N-tert-Butyl· 1 ·{2(R)·hydroxy-4-phenyl-3(8)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)·{(2-
pyridinylmethyl)sulfonyl)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)·hydroxy-4-phenyl-3(8)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)·{(3-
pyridinylmethyl)sulfonyl)piperidin-2(8)·carboxamid, 
N-tert-Butyl-1·{2(R)-hydroxy-4-phenyl-3(8)-{{N·(2-chinolinylcarbonyl)valyl}amino}butyl}·4(R)-{(4-
pyridinylmethyl)sulfonyl)piperidin-2(8)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-(2·chinolinylcarbonyl)valyl}amino} butyl}-4(R)-(2-pyridi· 
nylsuJfonyl)piperidin-2(8)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-(4-
pyridinylsulfonyl)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)·{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(2,6-
dimethyl-4-pyrimidinyl)thio }piperidin~2cs)-carboxamid, 
N-tert-Butyl· 1-{2(R)-hydroxy-4-phenyl-3(8)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-{ (4-
methyl-2-pyrimidinyl)thio }piperidin-2($)-carboxamid, 
N-tert-Butyl· 1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)valyl}amino }butyl}-4(R)-(3-
pyridinylmethoxy)piperidin·2(S}-carboxamid, 
N-tert-Butyl-1·{2(R)-hydroxy-4-phenyl-3(8)·{{N-(2-chinolinylcarbonyl)-tert-butylglycyl}amino}butyl}-4-
(R)-(phenylthio)piperidin-2(8)-carboxamid, 
N-tert-Butyl-1 ·{2(R)-hydroxy-4-phenyl-3(8)·{ {N-(2-chinolinylcarbonyl)asparaginyl}amino }butyl}-4(R)·{­
(4,6-dimethyl-2-pyrimidinyl)thio }piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)·{ {N-(2-chinolinylcarbonyl)asparaginyl}amino }butyl}-4(R)·(2· 
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pyrimidinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)-(N4 -methyl)-

asparaginyl}amino }butyl}-4(R)-phenoxypiperidin-2(S)-carboxamid, 

N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)-tert-butylgylcyl}amino }butyl}-4-

(R)-{(3-pyridinylmethyl)thio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)threonyl}amino }butyl}-4(R)-

(phenylsulfonyl)piperidin-2(S)-carboxamid, · 

N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)-tert-butylgylcyl}amino }butyl}-4-

(R)-(4-pyridinylsulfonyl)piperidin-2(S)-carboxamid, 

N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-chinolinylcarbonyl)-tert-butylgylcyl}amino }butyl}-4-

(R)-(2-pyridinylsulfonyl)piperidin-2($)-carboxamid, 

N-tert-Butyl-1-{3(S)-{ {(2,6-dimethylphenoxy)acetyl)amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-{(3-

pyridinylmethyl)thio }piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{{(2,4,6-trimethylphenoxy)acetyl}amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-

pyridinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{(phenoxyacetyl)amino }-2(R)-hydroxy-4-phenylbutyl)-4(R)-(4-pyridinylthio )piperidin-

2($)-carboxamid, 
N-tert-Butyl-1-{3($)-{ { (2,6-dimethylphenoxy)acetyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-

pyridinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3($)-{ {(2-methylphenoxy)acetyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-

pyridinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{ {(2,4-dichlorphenyl)carbonyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-

pyridinylthio)piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{ {(2,5-dichlorphenyl)carbonyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-

pyridinylthio )piperidin-2(S)-carboxamid, 
N-tert-Butyl-1-{3(S)-{{(2,6-difluorphenyl)carbonyl}amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-

pyridinylthio)piperidin-2(S)-carboxamid und 
N-tert-Butyl-1-{3($)-{ {(5-fluor-2-methylphenyl)carbonyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-

pyridinylthio )piperidin-2(S)-carboxamid. 

Pharmazeutische Zusammensetzung, umfassend eine Verbindung, wie sie in Anspruch 1 angefOhrt ist, 

oder ein therapeutisch brauchbares Salz davon und einen pharmazeutisch brauchbaren Carrier. 

Verwendung einer Verbindung, wie sie in Anspruch 1 definiert ist, oder eines therapeutisch brauchba­

ren Salzes davon fOr die Herstellung eines Medikaments zur Behandlung von HIV-lnfektionen bairn 

Menschen. 

Verfahren zur Herstellung einer Verbindung der Formal 1, wie sie in Anspruch 1 definiert ist, oder eines 

therapeutisch brauchbaren Siiureadditionssalzes davon, welches beinhaltet: 

(a) daB man ein Epoxid der Formal 2 

worin X und R1 wie in Anspruch 1 definiert sind, mit einem Piperidincarboxamid der Formel 3 
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10 worin R2 und Y wie hierin definiert sind, zur Reaktion bringt, um die entsprechende Verbindung der 
Formal 1 zu erhalten, worin X, R1, R2 und Y wie hierin definiert sind und B nicht vorhanden ist; oder 
(b) daB man eine Verbindung der Formal 4 
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,ff C(O)NliR' 

R 

worin R1, R2 und Y wie in diesem Anspruch definiert sind, mit einem reaktiven Derivat der 
Carbons§ure X-OH zur Reaktion bringt, worin X R3C(O) oder R3AOCH2C(O) ist, wie in diesem 
Anspruch definiert, um die entsprechende Verbindung der Formal 1 zu erhalten, worin X R3C(O) 
oder R3AOCH2 C(O) ist, wie in diesem Anspruch definiert, und R1, R2 und Y wie in diesem Anspruch 
definiert sind und B nicht vorhanden ist; oder 
(c) daB man die Verbindung der Formal 4, worin R1, R2 und Y wie in diesem Anspruch definiert sind, 
in .Gegenwart eines Kopplungsmittels mit einer a·Aminosliure der Formal X-NHCHR5-COOH koppelt, 
worin X und Rs wie in diesem Anspruch definiert sind, um die entsprechende Verbindung der 
Formal 1 zu arhalten, worin X. R1, R2 und Y wie in diesem Anspruch dafiniart sind und B das 
divalente Radikal -NHCHR5 C(O)- ist, worin Rs wie in diesem Anspruch definiert ist; oder 
(d) daB man eine Verbindung der Formal 5 

Y
y 

5 OH 

HzNCHR C(O)NH~ 

,ff C(O)NHR' 

R 

wQrin R1, R2, Rs und Y wie in diesem Anspruch definiert sind, mit einem reaktiven Derivat der 
Carbonslure X-OH zur Reaktion bringt, worin X R3C(O) oder RSAOCH2C(O) ist, wie in diesem 
Anspruch definiert, um die entsprechende Verbindung der Former 1 zu erhalten, worin X R3C(O) 
oder R3AQCH2 C(O) ist, wie in diesem Anspruch definiert, R1, R2 und Y wie in diesem Anspruch 
definiert sind und B das divalente Radikal -NHCHR5C(O)- ist, worin R5 wie in diesem Anspruch 
definiert ist; und 
(e) daB man, falls gewClnscht, die Verbindung der Formal 1, wie sie in den vorhergehenden Abslltzen 
(a), (b), (c) oder (d) erhalten wurde, in ein entsprechendes therapeutisch brauchbares Saureaddi­
tionssalz UberfOhrt. 
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Revendlcatlons 

1. Compose de formula 1 

08 ('(y 
x~Y 

R,ff C(O)N·IR' 

.l. 

dans laquelle 
x represente R30C(O), R3C(O) OU R3NR4 C(O) oO R3 est 

(i) alkyle interieur, 
(ii) cycloalkyle interieur, 
(iii) phenyle; pMnyle monosubstitue avec halogeno, hydroxyle, alkyle interieur ou alcoxy interieur; 
ou pMnyle disubstitue dans lequel chacun des deux substituants est independamment alkyle 
interieur ou halogeno; 
(iv) pMnylalkyle interieur ou pMnylalkyle interieur dans lequel la partie aromatique est monosubsti­
tuee avec halogeno, hydroxyle, alkyle interieur ou alcoxy interieur, 
(v) 1-naphtyle ou 2-naphtyle, 
(vi) (Hat) ou (Het)-(alkyle interieur) oO Het represente un radical heterocyclique monovalent a cinq ou 
six sommets contenant un ou deux Mteroatomes choisis parmi l'azote, l'oxygene et le soufre, ou 
bl en 
(vii) 2-quinolinyle ou 3-quinolinyle, et 

R4 represente l'hydrogene ou alkyle interieur; ou bien 
X represente R3AOCH2C(O) oO R3A represente ph&nyle, ou pMnyle monosubstitue, disubstitue ou 
trisubstitue dans lequel chaque substituant est independamment alkyle interieur ou halogeno; 
B est absent ou represente le radical divalent -NHCHR5 C(O)-dans lequel R5 represente alkyle inferieur; 
cycloalkyle inferieur; (cycloalkyle interieur)-(alkyle interieur); pMnylmethyle; ou alkyle inferieur mono­
substitue avec hydroxyle, carboxyle, alcoxycarbonyle interieur, aminocarbonyle, (alkyle inrerieur)­
aminocarbonyle ou di(alkyle imerieur)aminocarbonyle; 
R1 represente l'hydrogene, halogeno, hydroxyle, alkyle interieur ou alcoxy imerieur; 
R2 represente alkyle inferieur, et 
Y represente alkyle interieur; cycloalkyle imerieur; pMnyle ou phenyle monosubstitue avec halogeno, 
hydroxyle, alkyle interieur ou alcoxy interieur; pMnylmethyle ou phenylmethyle monosubstitue avec 
halogeno, hydroxyle, alkyle imerieur ou alcoxy imerieur; ou bien 
Y represente W(CH2)nZ oO W represente oxo, thio, suHinyle ou sulfonyle, z represente alkyle interieur; 
phenyle ou phenyle monosubstitue avec halogeno, hydroxyle, alkyle interieur ou alcoxy inferieur; ou 
(Hat) oCI (Hat) est tel que defini dans cette revendication, et n est zero ou un; ou sel d'addition d'acide 
therapeutiquement acceptable de celui-ci; 
dans lequel 
le terme "alkyle interieur", seul oi.J en 9ombinaison avec un autre radical, represente un radical alkyle 
lineaire contenant de 1 a 6 atomes de carbone ou un radical alkyle ramifi0 contenant 3 ou 4 atomes de 
carbone; le terme "cycloalkyle interieur", seul ou en combinaison avec un autre radical, represente un 
radical hydrocarbone cyclique sature contenant de 3 a 6 atomes de carbone; et le terme "alcoxy 
interieur" represente un radical alcoxy lineaire contenant de 1 a 6 atomes de carbone ou un radical 
alcoxy ramifie contenant 3 ou 4 atomes de carbone. 

2. Compose salon la revendication 1 dans lequel X represente R30C(O), R3C(O) ou R3NR4 C(O) oQ Rs 
represente alkyle interieur, pMnyle, 2,4-dimethylph&nyle, 2,6-dimethylphenyle, 2,4-dichlorophenyle, 
2,5-dichlorophenyle, 2,6-difluoropMnyle, 5-fluoro-2-methylphenyle, pMnylalkyle interieur, pMnylalkyle 
inrerieur dans lequel la position 4 de la partie phenyle est substituee avec chloro, fluoro, hydroxyle, 
methyle OU methoxy, 1 ·naphtyle, 2-naphtyle, 2-furyle, 2-thienyle, 2-pyridinyle, 4-pyridinyle, 2-pyridinyl· 
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methyle, 4-thiazolylmethyle OU 2·quinolinyle, et R4 represents l'hydrogene OU alkyle interieur; OU bien 
X represente R8AOCH2C(O) otl R8A represents phenyle ou phenyle mono-, di· ou trisubstitue avec 
alkyle interieur ou halogeno en une position ou en des positions choisies dans le groups consistant en 
les positions 2, 4 et 6; 

5 B est absent ou represente le radical divalent ·NHCHR5 C(O)·dans lequel R5 represents alkyle interieur, 
ou alkyle interieur monosubstitue avec hydroxyls, alcoxycarbonyle inferieur, aminocarbonyle, (alkyle 
interieur)aminocarbonyle ou di(alkyle inrerieur)aminocarbonyle; 
R1 represents l'hydrogene, chloro, bromo ou fluoro; 
R2 represente 1-methylethyle, 2-methylpropyle ou 1, 1-dimethylethyle; et 

10 Y represente cycloalkyle interieur, phenyle, 4-chlorophenyle, 4-bromophenyle, 4-fluorophenyle, 4-
methylpMnyle, 4-methoxyphenyle, phenylmethyle, (4-fluorophenyl)methyle OU (4-methylphenyl)· 
methyle; OU bien 

15 

3. 

20 

Y represente W(CH2)nZ otl W et n sont tels qua definis cidessus et Z represents alkyle interieur, 
phenyle, 2-furyle, 2-thienyle, 2-pyridinyle, 3-pyridinyle, 4-pyridinyle, 4-thiazolyle, 2-pyrimidinyle, 4-
methyl-2-pyrimidinyle, 4,6-dimethyl-2-pyrimidinyle OU 2,6·dimethyl-4-pyrimidinyle; OU S91 d'addition 
d'acide tMrapeutiquement acceptable de celui-ci. 

Compose salon la revendication 2, dans lequel X represente tert-butyloxycarbonyle, (2,6-dimethylphe­
nyl)-carbonyle, (2,4-dichlorophenyl)carbonyle, (2,5-dichlorophenyl)carbonyle, (2,6-difluorophenyl)­
carbonyle, (5-fluoro-2-methylphenyl)carbonyle, benzyloxycarbonyle, (4-chlorophenyl)methoxcarbonyle, 
(4-hydroxypMnyl)methoxycarbonyle, (4-methoxypMnyl)methoxycarbonyle, acetyle, benzoyle, 1-naph-
talenylcarbonyle, 2-naphtalenylcarbonyle, (2-pyridinylmethoxy)carbonyle, 2-quinolinylcarbonyle, benzy­
laminocarbonyle, N-(2-pyridinylmethyl)aminocarbonyle, N-methyl-N-(2-pyridinylmethyl)aminocarbonyle, 
pMnoxyacetyle, (2-methylphenoxy)acetyle, (2,4-dimethylphenoxy)acetyle, (2,6-dimethylphenoxy)-

25 acetyle, (2,4,6·trimethylphenoxy)acetyle, (4-chlorophenoxy)acetyle OU (4-fluoro-2,6-dimethylphenoxy)­
acetyle; B est absent ou represents le radical divalent -NHCHR5 C(O)· dans lequel R5 represente 1-
methylethyle, 1, 1-dimethylethyle, 1-methylpropyle, 2-methylpropyle, 1 ·hydroxyethyle, (methoxycarbo­
nyl)methyle, (ethoxycarbonyl)methyle, (aminocarbonyl)methyle ou {(methylamino)carbonyl}methyle; R1 

represents l'hydrogene ou le fluor; R2 represents 2-methylpropyle ou 1, 1-dimethylethyle; et Y represen-
so te cyclohexyle, phenyle, 4-chloropMnyle, 4-fluorophenyle, 4-methoxyphenyle, benzyle, (4-methoxyphe­

nyl)methyle, 2-methylpropoxy, phenoxy, 2-pyridinyloxy, 3-pyridinyloxy, 4-pyridinyloxy, 2-pyrimidiny­
loxy, (4-methyl-2-pyrimidinyl)oxy, (4,6-dimethyl-2-pyrimidinyl)oxy, (2,6-dimethyl-4-pyrimidinyl)oxy, ben­
zyloxy, 2-pyridinylmethoxy, 3-pyridinylmethoxy, 4-pyridinylmethoxy, 4-thiazolylmethoxy, phenylthio, 
phenylsulfinyle, phenylsulfonyle, 2-pyridinylthio, 3-pyridinylthio, 4-pyridinylthio, 2-pyrimidinylthio, (4-

35 methyl-2-pyrimidinyl)thio, (2,6-dimethyl-4-pyrimidinyl)thio, (4,6-dimethyl-2-pyrimidinyl)thio, benzylthio, 
benzylsulfinyle, benzylsulfonyle, (2-pyridinylmethyl)thio, (3-pyridinylmethyl)thio ou (4-pyridinylmethyl)· 
thio; ou sel d'addition d'acide therapeutiquement acceptable de celui-ci. 

4. Compose salon la revendication 3, dans lequel X represents tert-butyloxycarbonyle, benzyloxycarbony-
40 le, acetyle, (2,6-dimethylphenyl)carbonyle, 2-naphtalenylcarbonyle, (2-pyridinylmethoxy)carbonyle, 2-

quinolinylcarbonyle ou {N-methyl-N-(2-pyridinylmethyl)amino}carbonyle; B represente valyle, tert-butyl­
glycyle, isoleucyle, threonyle ou asparaginyle; R1 represents l'hydrogene ou le fluor; R2 represente 1, 1-
dimethylethyle; et Y represents phenyle, benzyle, pMnoxy, 2-pyrimidinyloxy, (2,6-dimethyl-4-pyrimidi­
nyl)oxy, 2-pyridinylmethoxy, 3-pyridinylmethoxy, 4-pyridinylmethoxy, phenylthio, pMnylsulfinyle, phe-

45 nylsulfonyle, 2-pyridinylthio, 3-pyridinylthio, 4-pyridinylthio, 2-pyrimidinylthio, (4,6-dimethyl-2-pyrimidi­
nyl)thio, (2-pyridinylmethyl)thio, (3-pyridinylmethyl)thio ou 4-(pyridinylmethyl)thio; ou sel d'addition 
d'acide tMrapeutiquement acceptable de celui-ci. 

5. Compose salon la revendication 3, dans lequel X represents (2-methylphenoxy)acetyle, (2,4-dimethyl· 
so phenoxy)acetyle, (2,6-dimethylphenoxy)acetyle ou (2,4,6-trimethylpMnoxy)acetyle; B est absent; R1 

represents l'hydrogene; R2 represente 1,1-dimethylethyte; et Y represente phenyle, benzyle, phenoxy, 
2-pyrimidinyloxy, 2-pyridinylmethoxy, 3-pyridinylmethoxy, 4-pyridinylmethoxy, phenylthio, phenylsulfi­
nyle, phenylsulfonyle, 2-pyridinylthio, 3-pyridinylthio, 4-pyridinylthio, 2-pyrimidinylthio, (4,6-dimethyl-2-
pyrimidinyl)thio, (2-pyridinylmethyl)thio, (3-pyridinylmethyl)thio ou 4-(pyridinylmethyl)thio; ou sel d'addi-

55 tion d'acide therapeutiquement acceptable de celui-ci. 

6. Compose salon la revendication 1, choisi dans le groupe suivant: 
N-tert-butyl·1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-(4-fluoroph9nyl)butyl}-4(R)-(phenylthio)-
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piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-pMnylbutyl}-4(R)-phenylpiperidine-2(S)­
carboxamide, 
N-tert-butyl-1·{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-ph9nylbutyl}-4(R)-benzylpip9ridine-2(S)­
carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-pMnylbutyl}-4(R)-(ph9nylsulfonyl)­
piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(pMnylthio)piperidine-
2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-ph9nylbutyl}-4(R)-pMnoxypip9ridine-2-
(S)-carboxamide, 
N-tert-butyl-1-{3(s)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-pMnylbutyl}-4(R)-cyclohexylpiperidine-2-
(S)-carboxamide, 
N-tert-butyl-1-{3(s)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-pMnylbutyl}-4(R)­
(phenylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)asparaginyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(pMnylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(8)-{{N-(benzyloxcarbonyl)valyl}amino }-2(R)-hydroxy-4-ph9nylbutyl}4(R)­
phenylpiperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{{N-(benzyloxycarbonyl)isoleucyl}amino}2(R)-hydroxy-4-ph9nylbutyl}-4(R)­
ph9nylpiperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{{N-(benzyloxcarbonyl)asparaginyl}amino}2(R)-hydroxy-4-phBnylbutyl}-4(R)­
phenylpiperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)valyl}amino }-2{R)-hydroxy-4-phenylbutyl}-4(R)­
benzylpiperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{{N-(benzyloxycarbonyl)valyl}amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(ph9nylsulfonyl)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{ {N-(benzyloxcarbonyl)asparaginyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
(ph9nylsulfonyl)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{{N-(benzyloxycarbonyl)valyl}amino}-2(R)-hydroxy-4-phBnylbutyl}-4(R)­
pMnoxypiperidine-2{S)-carboxamide, 
N-tert-butyl-1-{3(5)-{ {N-(benzyloxycarbonyl)asparaginyl}amino }2(R)-hydroxy-4-phenylbutyl}-4(R)­
phenoxypiperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(5)-{ {N-(benzyloxycarbonyl)valyl}amino }2(R)-hydroxy-4-phenylbutyl}-4(R)-(2-
pyridinyloxy)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(5)-{ {N-(benzyloxcarbonyl)valyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)­
cyclohexylpiperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph9nyl-3(S)-{ {N~(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)­
(phenylthio )piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph9nyl-3(S)-{ {N-(2-quinolinylcarbonyl)asparaginyl}amino )butyl}-4(R)­
phenoxypiperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph9nyl-3(S)-{ {N-(2-quinolinylcarbonyl)asparaginyl}amino }butyl}-4(R)­
(phenylsulfonyl)piperidine-2(S)~carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-quinolinylcarbonyl)asparaginyl}amino }butyl}4(R)­
(phenylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph9nyl-3(S)-{ {N-(2-naphtalenylcarbonyl)valyl}amino }butyl}-4(R)­
(phenylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-3(S)-{{N-(2-naphtalenylcarbonyl)asparaginyl}amino}4-phenylbutyl}-4(R)­
(pMnylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{{N-(benzyloxycarbonyl)valyl}amlno}2(R)-hydroxy-4-(4-fluorophenyl)butyl)-4(R)­
(ph9nylthio)piperidine-2(S)-carboxamide, . 
N-tert-butyl-1-{2(R)-hydroxy-4-pMnyl-3(S)-{{N·{(2-pyridinylmethoxy)carbonyl}isoleucyl}amino}butyl}-
4(R)-ph0nylpiperidine-2(S).;carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}4(R)-(2-pyridinylthio)­
piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylarnino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-pyridinylthio)­
piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamlno)-2(R)-hydroxy-4-ph9nylbutyl}-4(R)-(2·pyrimidinylthio)-
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piperidine-2($)-carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4,6-dimethyl-2-
pyrimidinylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-(benzylthio)piperidine-
2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-ph8nylbutyl}-4(R)-(2-
pyridinylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{{N-(benzyloxycarbonyl)valyl}amino}-2(R)-hydroxy-4-ph8nylbutyl}-4(R)-(4-
pyridinylthio )piperidine-2(8)-carboxamide, 
N-tert-butyl-1-{3(8)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-ph8nylbutyl}-4(R)-(2-
pyrimidinylthio )piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-ph8nylbutyl}-4(R)-(4,6-
dimethyl-2-pyrimidinylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino }-2(R)-hydroxy-4-ph8nylbutyl}-4(R)­
(benzylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-3(S)-{N-{[N-methyl-N-(2-pyridinylmethyl)amino ]carbonyl}valyl}-4-
phenylbutyl}-4(R)-(ph8nylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyrimidinylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(4-
pyridinylmethyl)thio}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyridinylmethoxy)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(4,6-
dimethyl-2-pyrimidinyl)thio}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(4-
pyridinylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyridinylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)­
ph8noxypiperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(3-
pyridinylmethyl)thio}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(2-
pyridinylmethyl)thio }piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyrimidinyloxy)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph8nyl-3(S)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(4,6-
dimethyl-2-pyrimidinyl)oxy}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(4-
methyl-2-pyrimidinyl)oxy}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph8nyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(2,6-
dimethyl-4-pyrimidinyl)oxy}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph8nyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-
(phenylsulfonyl)piperidine-2(S)-carboxamide, · · · 
N-tert-butyl-1-{2(R)-hydroxy-4-ph0nyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(4-
fluoroph8nyl)oxy}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph0nyl-3(S)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-(4-
pyridinylmethoxy)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph8nyl-3(S)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(2-
pyridinylmethyl)sulfonyl}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph0nyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(3-
pyridinylmethyl)sulfonyl}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph0nyl-3(S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{(4-
pyridinylmethyl)sulfonyl}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph0nyl-3(S)-{ {N-(~-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-(2-
pyridinylsulfonyl)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-ph8nyl-3(S)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-(4-
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pyridinylsulfonyl)piperidine-2{S)-carboxamide, 
N-tert-butyl·1·{2{R)-hydroxy-4-phenyl-3(S)-{{N-(2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)-{(2,6-

dimethyl-4-pyrimidinyl)thio}piperidine-2(S)-carboxamide, 
N-tert-butyl-1·{2(R)·hydroxy-4-phenyl-3{S)-{{N-{2-quinolinylcarbonyl)valyl}amino}butyl}-4(R)·{(4-

methyl-2-pyrimidinyl)thio}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3{S)-{ {N-(2-quinolinylcarbonyl)valyl}amino }butyl}-4(R)-{3-

pyridinylmethoxy)piperidine-2(S)-carboxamide, 
N-tert-butyl· 1 ·{2(R)-hydroxy-4-pMnyl-3{S)·{ {N-(2-quinolinylcarbonyl)-tert-butylglycyl}amino }butyl}-4-

{R)-{phenylthio)piperidine-2{S)-carboxamide, 
N-tert-butyl-1-{2{R)·hydroxy-4-phenyl-3(S)·{ {N-(2-quinolinylcarbonyl)asparaginyl}amino }butyl}-4(R)-{­

(4,6-dimethyl-2-pyrimidinyl)thio }pip0ridine-2{S)-carboxamide, 
N-tert-butyl-1-{2{R)-hydroxy-4-phenyl-3(S)·{ {N-(2-quinolinylcarbonyl)asparaginyl}amino }butyl}-4{R)-{2-

pyrimidinylthio)piperidine-2{S)-carboxamide, 
N-tert-butyl-1-{2{R)-hydroxy-4-phenyl-3{S)-{ {N-{2-quinolinylcarbonyl)-{N4 -methyl)· 

asparaginyl}amino}butyl}-4{R)-phenoxy-piperidine-2{S)-carboxamide, 
N-tert-butyl-1-{2{R)-hydroxy-4-phenyl-3{S)-{{N-{2-quinolinylcarbonyl)-tert-butylglycyl}amino}butyl}·4-

(R)·{{3-pyridinylmethyl)thio}piperidine-2{S)-carboxamide, 
N-tert-butyl-1·{2{R)-hydroxy-4-phenyl-3{S)-{{N·(2-quinolinylcarbonyl)threonyl}amino}butyl}-4{R)­

{phenylsulfonyl)piperidine-2{S)·carboxamide, 
N-tert-butyl-1·{2{R)-hydroxy-4-pMnyl-3{S)-{{N-{2-quinolinylcarbonyl)-tert-butylglycyl}amino}butyl}-4-

(R)-{4-pyridinylsulfonyl)piperidine-2(S)-carboxamide, 
N-tert·b!Jtyl-1 ·{2(R)-hydroxy-4-pMnyl-3{S)-{ {N-(2-quinolinylcarbonyl)·tert-butylglycyl}amino }butyl}-4-

(R)-{2-pyridinylsulfonyl)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{{(2,6-dimethylphenoxy)acetyl}amino}-2{R)-hydroxy-4-phenylbutyl}-4(R)-{{3-

pyridinylmethyl)thio}piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{ {(2,4,6-trimethylphenoxy)acetyl}amino }-2{R)-hydroxy-4-pMnylbutyl}-4(R)-{4-
pyridinylthio)piperidine-2{S)-carboxamide, · 

N-tert-butyl-1-{3{S)-{{phenoxyacetyl)amino}-2{R)-hydroxy-4-phenylbutyl}-4{R)-(4-pyridinylthio)-

Pi¢ridine-2{S)-carboxarnide, · 

N-tert-butyl-1-{3{S)·{ {(2,6-dimethylphenoxy)acetyl}amino }-2(R)-hydroxy-4-pMnylbutyl}-4{R)-{4-

pyridinylthio )piperidine-2{S)-carboxamide, 
N-tert-butyl-1-{3(S)·{ { (2-methylphenoxy)acetyl}amino }-2(R)-hydroxy-4-phenylbutyl}-4(R)-{4-

pyridinylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1·{3(S)-{{(2,4-dichloropMnyl)carbonyl}amino}-2{R)·hydroxy-4-pMnylbutyl}-4(R)-(4-

pyridinylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl· 1 ·{3(S)-{ {(2,5-dichlorophenyl)carbonyl}amino }-2{R)-hydroxy-4-pMnylbutyl}-4(R)-{ 4-

pyridinylthio)piperidine-2(S)-carboxamide, 
N-tert-butyl-1-{3(S)-{ {(2,6-difluoropMnyl)carbonyl}amino }·2(R)-hydroxy-4-phenylbutyl}-4(R)-{4-

pyridinylthio)piperidine-2(S)-carboxamide, et 
N-tert-butyl-1-{3{S)-{ {(5-fluoro-2-methylphenyl)carbonyl}amino }-2{R)-hydroxy-4-phenylbutyl}-4(R)-{ 4-
pyridinylthio)piperidine-2{S)-carboxamide. 

Composition pharmaceutique comprenant un compose salon la revendication 1 ou un sel therapeuti­

quement acceptable de celui-ci, et un vehicule pharmaceutiquement acceptable. 

Utilisation d'un compose salon la revendication 1 ou d'un sel tMrapeutiquement acceptable de celui-ci 

pour la preparation d'un medicament pour traiter les infections a VIH chez un humain. 

Procede de preparation d'un compose de formula 1 salon la revendication 1, ou d'un sel d'addition 

d'acide therapeutiquement acceptable, comprenant: 
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(a) la reaction d'un epoxyde de formula 2 

dans laquelle X et R1 sont tels que definis dans la ravendication 1, avac un piperidinacarboxamida 
de formula 3 

yy 
2 

C(O)NHR 

1. 

dans laquelle R2 et Y sont tels qua definis ici, pour obtenir le compose de formula 1 correspondant 
oO x. R1, R2 et Y sont tels que definis ici et B est absent; ou 
(b) la reaction d'un compose de formula 4 

~y 
,ff C(O)NHR' 

R 

dans laquelle R1, R2 et Y sont tels que definis dans catte revendication, avec un derive reactif de 
l'acide carboxylique X-OH dans lequel X represante R3C(O) ou R3AOCH2C(O) comma defini dans 
catta ravendication, pour obtenir la compose de formula 1 correspondant oO X represente R3C(O) ou 
R3AQCH2C(O) comma defini dans catte revendication, et R1, R2 et Y sont tels que definis dans cette 

45 revendication et B est absent; ou 
(c) la couplaga du compose de formula 4, dans laqualla R1, R2 at Y sont tels qua definis dans catte 
ravandication, avac un a-aminoacide de formula X-NHCHRs COOH dans laquelle X et Rs sont tels 
que definis dans cette revendication en presence d'un agent de couplage pour obtenir le compose 
de formula 1 correspondant oO X, R1. R2 et Y sont tels que definis dans cette revendication et B 

50 represente le radical divalent -NHCHRsC(O)- dans lequel Rs est tel que defini dans cette revendica­
tion; ou 
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(d) la reaction d'un compose de formula 5 

dans laquelle R1, R2, Rs et Y sont tels que definis dans cette revendication, avec un derive reactif de 
l'acide carboxylique X-OH dans lequel X represente R3C(O) ou R3AQCH2C(O) comma defini dans 
cette revendication pour obtenir le compose de formula 1 correspondant oCI X represente R3C(O) ou 
R3AOCH2C(O) comma defini dans cette revendication, R1, R2 et Y sont tels que definis dans cette 
revendication et B represente le radical divalent -NHCHRs C(O)- dans lequel Rs est tel que defini 
dans cette revendication; .et 
(e) si on le souhaite, la transformation du compose de formula 1, tel qu'il est obtenu dans les 
sections precedentes (a), (b), (c) ou (d), en un sel d'addition d'acide therapeutiquement acceptable 
correspondant. 
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