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Description

Technical Fleld

The present invention ralatas to novel compounds and a composition for inhikiting retroviral proteases and in par-
ticular for inhibiting human immunodeficiency virus (HIV) protease, a composition for treating a retroviral infection and
in particular an HIV infection, processes for making such compounds and synthetic intermediates employed in these
processes.

Background of the Invention

Retroviruses are those viruses which utilize a ribonucleic acid {(RNA) intermediate and a RNA-dependent deoxyri-
bonucleic acid {DNA) polymerase, reverse transcriptase, during their life cycle. Retroviruses include, but are not limited
to, the RNA viruses of the Retroviridae family, and also the DNA viruses of the Hepadnavirus and Caulimovirus families.
Retroviruses cause a variety of disease states in man, animals and plants. Some of the more important retroviruses
from a pathological standpoint include human immunodeficiency viruses (HIV-1 and HIV-2), which cause acquired
immune deficiency syndrome (AIDS) in man, hepatitis B virus, which causes hepatitis and hepatic carcinomas in man,
human T-cell lymphotrophic viruses |, I, IV and V, which cause human acute cell leukemia, and bovine and feline lsuke-
mia viruses which cause lsukemia in domastic animals.

Proteases are enzymes which cleave proteins at specific peptide bonds. Many biological functions are controlled
or mediated by proteases and their complementary protease inhibitors. For axample, the protease renin cleaves the
peptide angiotensinogen to produce the peptide angiotensin |. Angiotensin | is further cleaved by the protease angi-
otensin converting enzyme (ACE) to form the hypotensive peptide angiotensin |1. Inhibitors of renin and ACE are known
to reduce high blood pressurs in vivg. An inhibitor of a retroviral protease will provide a therapeutic agent for diseases
caused by the retrovirus.

The genomes of retroviruses encode a protease that is responsible for the proteolytic processing of one or more
polyprotein precursors such as the pol and gag gene products. See Wellink, Arch. Virol. $8 1 (1988). Retroviral pro-
teases most commonly process the gag precursor into core proteins, and also process the pol precursor into reverse
transciptase and retroviral protease. In addition, retroviral proteases are sequence specific. See Pearl, Nature 328 482
(1887).

The correct processing of the precursor polyproteins by the retroviral protease is necessary for the assembly of
infectious virions. i has been shown that in vitro mutagenesis that produces protease-defactive virus leads to the pro-
duction of immature core forms which lack infectivity. See Crawford, J. Virol. §3 899 (1985); Katoh, et al., Virology 145
280 (1985). Therefore, retroviral protease inhibition provides an attractive target for antiviral therapy. See Mitsuya,
Nature 325 775 (1987).

Currant treatments for viral diseases usually involve administration of compounds that inhibit viral DNA synthesis.
Current treatments for AIDS involve administration of compounds such as 3'-azido-3'-decxythymidine (AZT), 2',3"-dide-
oxycytidine (DDC) and 2',3'-dideoxyincsine (DDI) and compounds which treat the opportunistic infections caused by the
immunosuppression resulting from HIV infection. None of the current AIDS treatments have proven to be totally effec-
tive in treating and/or reversing the disease. in addition, many of the compounds currently used to treat AIDS cause
adverse side effects including low platelet count, renal toxicity and bone marrow cytopenia.

Disclosure of the Invention

In accordance with the present invention, there are retroviral protease inhibiting compounds of the formula A:

,M\AYNM\

A

wherein R, is monosubstituted thiazolyl, monosubstituted oxazolyl, monosubstituted isoxazolyl or monosubstituted iso-
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thiazolyl wherein the substituent is selected from (i) loweralkyl, (i} loweralkenyl, (iii) cycloalkyl, (iv) cycloalkylalkyl, (v}
cycloalkenyl, (vi)cycloalkenylalkyl, {vii) heterocyclic wherein the heterocyclic is selected from aziridinyl, azetidinyl, pyr-
rolidinyl, piperidinyl, piperazinyl, morpholinyt, thiomorpholinyl, thiazoiyl, oxazolyl, isoxazoiyl, isothiazolyl, pyridiny!, pyri-
midinyl, pyridazinyl and pyrazinyl and wherein the heterocyclic is unsubstited or substituted with a substituant
selected from halo, loweralkyl, hydroxy, alkoxy and thioalkoxy, (viii) (heterocydlic)alkyl wherein heterocyclic is defined
as above, (ix) alkoxyalkyl, {x) thicalkoxyalkyl, (xi) alkylamino, (xii) diafkylamino, {xiii} phenyt wherein the phenyl ring is
unsubstituted or substituted with a substituent selected from halo, loweraliyl, hydroxy, alkoxy and thioalkoxy, (xiv) phe-
nylalicl wherein the phenyl ring is unsubstituted or substituted as defined above, {xv) dialkylaminoalkyl, (xvi) alkoxy and
(xvif) thicalloxy;

nis1,2o0r3;
R, is hydrogen or loweralkyl;
Ry is loweralkyl;

R4 and Ry, are independently selected from phenyl, thiazolyl and oxazolyl wherein the phenyl, thiazolyl or oxazoly!
ring is unsubstituted or substituted with a substituent selected from
(i) halo, {ii) loweralkyl, (jii) hydroxy, (iv} alkoxy and (v) thioalkoxy;

Rg is hydrogen or loweralkyl;

R; is thiazolyl, oxazolyl, isoxazolyl or isothiazolyl wherein the thlazo[yl oxazolyl |soxazolyl or |soth|azolyl ting is
unsubstituted or substituted with Iowemlkyl

X is hydrogen and Y is -OH or X is -OH and Y is hydrogen, with the proviso that X is hydrogen and Y is -OH when
2 is -N(Rg)- and R; is unsubstituted and with the provuso that Xis hydrogen and Y is -OH when Ry |s methyl and
Ry is unsubstituted; and

Zis absent, -O-, -8-, -CHz- or -N(Rg)- wherein Ry is loweralkyl, cycioalkyl, “OH or -NHRg, wherein Rg, is hydrogen,
loweralkyl or an N-protecting group; or a pharmaceutically acceptable salt, ester or prodrug thereof.

Preferred compounds of the formula A are those wherein R4 is monosubstituted thiazolyl or monosubstituted oxa-
zolyl; nis 1, Ry is hydrogen; R, is phenyl or thiazolyl; R4, is phenyl; Rs is hydrogen and Ry is thiazolyl, oxazolyl, isothi-
azolyt or isoxazolyl.

More preferred compounds of the formula A are those wherein R, is 2-monosubstituted-4-thiazolyl or 2-monosub-
stituted-4-0xazolyl; n is 1; R» is hydrogen; R, is phenyl; Rs, is phenyl; R is hydrogen and R; is 5-thiazolyi, 5-oxazolyl,
5-isothiazolyl or 5-isoxazolyl.

Even more preferred compounds of the formula A are those wherein R, is 2-monosubstituted-4-thiazolyl or 2-mon-
osubstituted-4-oxazolyl wherein the substituent is loweralkyl; nis 1; R is hydrogen; R, is phenyl; Ry, is phenyl; Rg is
hydrogen; Ry is 5-thiazolyl, 5-axazolyl, 5-isothiazolyl or 5-isoxazolyl; and Z is
-0~ or -N(Rg)- wherein Rg is loweralkyl.

Most preferred compounds of the formula A are those whereint Ry is 2-monosubstituted-4-thiazolyl or 2-monosub-
stituted-4-oxazolyl wherein the substituent is ethyl or isopropy!; nis 1, R; is hydrogen; Ry is methyl or isopropyl; R, is
phenyl; Ry, is phenyl; Ry is hydrogen; Ry is S-thiazolyl, 5-oxazolyl,
5-isothiazolyl or S-isoxazolyl; and 2 is -O-, ‘

Most preferred compounds of the formula A are also those wherein R, is 2-monosubstituted-4-thiazolyl or 2-mon-
osubstituted-4-oxazolyl wherein the substituent is ethy! or isopropyl; nis 1; Ry is hydrogen; R, is isopropyl; R4 is phenyi;
Raa is phenyl; Rg is hydrogen; Ry is 5-thiazolyl, 5-oxazolyl, S-isothiazolyl or 5-isaxazolyl; and Z is -N(Rg)- wherem Rgis
methyl.

"~ Most preferred compounds of the formula A are also those wherein the configuration of the carbon atom bearing -
CHzR, is "S™ and the configuration of the carbon bearing X is "S” when X is -OH and the configuration of the carbon
atom bearing Y is "S" when Y is -CH and the configuration of the carbon atom bearing -CHy({Rs-substituted phenyl) is
"8,



15

)

35

40

50

&5

EP 0 674 513 Bt

Preterred compounds of the invention are compounds of the formula A1:

Rs
7
R, )CL s M X 0 Re
N
nAr AN Ao,
H (o] Y H

A1

wherein R, is monosubstituted thiazolyl, monosubstituted oxazolyl, monosubstituted isoxazolyl or monosubstituted iso-
thiazolyl wherein the substituent is selected from (i) loweralkyt, (i) loweralkanyl, (jii) cycloalkyl, (iv) cycloalkylalkyl, {v)
cycloalkenyl, {(vi)cycloalkenylalkyl, {vii) heterocyclic wherein the heterocydlic is selected from aziridinyl, azetidinyl, pyr-
rolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, pyridinyl, pyri-
midinyl, pyridazinyl and pyrazinyl and wherein the heterocyclic is unsubstituted or substituted with a substituent
selected from halo, loweralkyl, bydroy, alkoxy and thioalkoxy, {viii) (heterocydic)alkyt wherein heterocyclic is defined
as above, (ix) alkoxyalkyt, (x} thioalkoxyalkyl, (xi) alkylamino, (xii) dialkylamino, (xii}) phenyl wherein the phenyl ring is
unsubstituted or substituted with a substituent selected from halo, loweralkyl, hydroxy, alkoxy and thioalkoxy, (xiv) phe-
nylalkyl wherein the phenyl ring is unsubstituted or substituted as defined above, (xv) dlalkylammoalkyi {xvi) alkoxy and
{xvii) thioalkoxy;

nis1,2or3;
R; is hydrogen or loweralkyl;
R, is loweralkyl;

Ry is phenyl, thiazolyl or oxazolyl wherein the phenyl, thiazolyl or oxazolyl ring is unsubstituted or substituted with
a substituent selected from
{i) halo, (ii) loweralkyl, (iii) hydroxy, (iv} alkoxy and (v) thicalkoxy;

Rs is hydrogen, halo, loweralkyl, hydroxy, alkoxy or thioalkaxy:
Rg is hydrogen or loweralkyl;

Ry is thiazolyl, oxazolyl, isoxazolyl or isothiazolyl wherein the thiazolyl, oxazolyl isoxazolyt or isothiazolyl ring is
unsubstituted or substituted with loweralkyl;

X is hydrogen and Y is -OH or X is -OH and Y is hydrogen, with the proviso that X is hydrogen and Y is -OH when
Z is -N(Rg)- and R; is unsubstituted and with the proviso that X is hydrogen and Y is -OH when R; is methyl and
Ry is unsubstituted;

Zis absent, -O-, -S-, -CH,- or -N(Rg)- wherein Rg is loweralkyl, cycloalkyl, -OH or -NHRg, wherein Rg, is hydrogen,
loweralkyl or an N-protecting group; or a pharmaceutically acceptable salt, ester or prodrug thereof.

Preferred compounds of the formula A1 are those wherein R is monosubstituted thiazolyl or monosubstituted oxa-
zolyl; nis 1; Ay is hydrogen; R4 is phenyt or thiazolyl; Rs is hydrogen; Rg is hydrogen and Ry is thiazolyl, oxazolyl, iso-
thiazolyl or isoxazolyl.

More preferred compounds of the formula A1 are those wherein R, is 2-monosubstituted-4-thiazolyl or 2-monosub-
stituted-4-oxazoiyl; n is 1; Ry is hydrogen; R, is phenyl; Rs is hydrogen; R; is hydrogen and Ry is 5-thiazolyl, 5-oxazolyl,
S-isothiazolyl or 5-isoxazolyl.
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Even more preferred compounds of the formula A1 are those wherein R, is 2-monosubstituted-4-thiazolyl or 2-
monosubstituted-4-oxazolyl wherein the substituent is loweralkyl; nis 1; R; is hydrogen; R, is phenyl; Rs is hydrogen;
Rg is hydrogen; Ry is 5-thiazolyl, 5-oxazolyl, S-iscthiazolyl or 5-isoxazolyl; and Z is -O- or -N{Rg)- wherein Rg is lower-
alkyl.

Most preferred compounds of the formula A1 are those whersin Ry is 2-monosubstituted-4-thiazolyl or 2-monosub-
stituted-4-oxazolyl wherein the substituent is ethyl or isopropyl; nis 1; Ry is hydrogen; R is methyl or isopropy!; Ry is
phenyi; Rs is hydrogen; Rg is hydrogen; Ry is 5-thiazolyl, 5-oxazolyl, S-isothiazolyl or S-isoxazolyl; and Z is -O-.

Most preferred compounds of the formula A1 are also those wherein R, is 2-monosubstituted-4-thiazolyl or 2-mon-
osubstituted-4-oxazolyl wherein the substituant is ethyl or isopropyl; nis 1; Ry is hydrogen; Ry is isopropyl; R4 is phenyl;
Rs is hydrogen; Rg is hydrogen; Ry is 5-thiazolyl, 5-oxazolyl, 5-isothiazoly! or S-isoxazolyl; and Z is -N(Rg)- wherein Rg
is methyl.

Most preferred compounds of the formula A1 are aiso those wherein X is hydrogen and Y is -OH.

Most preferred compounds of the formula A1 are also those wherein the configuration of the carbon atom bearing
-CH3R4 is "S" and the configuration of the carbon bearing X is "S" when X is -OH and the contiguration of the carbon
atom bearing Y is "S” when Y is -OH and the configuration of the carbon atom bearing -CHy{Rs-substituted phenyl) is
nSn.

In accordance with the present invention, there are also retroviral protease inhibiting compounds of the formula A2:

wherain R, is monosubstituted thiazolyl, monosubstituted axazolyl, monosubstituted isoxazoly! or moncsubstituted iso-
thiazolyl wherein the substituent is selected from (i) loweralkyl, (i) loweralkenyl, {iii} cycloalkyl, (iv) cycloalkylalkyl, (v)
cycloalkenyl, (vi}cycloalkenylalkyt, (vii) heterogyclic wherein the heterocyclic is selected from aziridinyl, azetidinyl, pyr-
rolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, pyridinyl, pyri-
midinyl, pyridazinyl and pyrazinyl and wherein the heterocyclic is unsubstituted or substituted with a substituent
selected from halo, loweralkyl, hydroxy, alkoxy and thicalloxy, (viii) (heterocyclic)alkyl wherein heterocyclic is defined
as above, {ix) alkoxyalkyl, (x) thicalloxyalkyt, (xi) alkylamino, (xii) dialkylamino, (xiii) phenyl wherein the phenyl ring is
unsubstituted or substituted with a substituent selected from halo, loweralkyl, hydroxy, alkoxy and thioalkoxy, {xiv) phe-
nylalkyl wherein the phenyl ring is unsubstituted or substituted as defined above, (xv) dialkylaminoalkyl, (xvi) alkoxy and
(xvii) thioalkoxy:

nis1,2or3;

Ry is hydrogen or loweraikyl;

R is loweralkyl;

R4 and Ry, are independently selected from phenyl, thiazolyl and oxazolyl wherein the phenyl, thiazoly! or oxazoiyl

ring is unsubstituted or substituted with a substituent selected from

{i} halo, (ii) loweralkyl, (iii) hydroxy, (iv} alkoxy and (v) thioalloxy;

Rg is hydrogen or loweralkyl,

R; is thiazolyl, oxazolyl, isoxazolyl or iscthiazolyl wherein the thiazolyl, oxazolyl, isoxazolyl or isothiazolyl ring is
unsubstituted or substituted with loweralkyl;

Xis-OHand Y is -OH; and
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Zis absent, -O-, -S-, -CH,- or -N{Rg)- wherein Ry is loweralkyl, cycloalkyl, -OH or -NHRg, wherein Rg, is hydrogen,
loweralkyl or an N-protecting group; or a pharmaceutically acceptable salt, ester or prodrug thereof.

Preferred compounds of the formula A2 are those whergin R, is monosubstituted thiazolyl or monosubstituted oxa-
zolyl; nis 1; Ry is hydrogen; Ry is phenyt or thiazolyl; R4, is phenyl; Rg is hydrogen and Ry is thiazolyl, oxazoly!, isothi-
azolyl or isoxazolyl.

More preferred compounds of the formula A2 are those wherein R, is 2-monosubstituted-4-thiazolyl or 2-monosub-
stituted-4-oxazolyl; nis 1; Rz is hydrogen; Ry is phenyl; Ry, is phenyl; Ry is hydrogen and Ry is 5-thiazolyl, 5-oxazolyl,
S-isothiazolyl or 5-isoxazolyl,

Even more preferred compounds of the formula A2 are those wherein Ry is 2-monosubstituted-4-thiazoiyl or 2-
monosubstituted-4-oxazolyl wherein the substituent is loweralkyl; nis 1; R, is hydrogen; R, is phenyl; Ry, is phenyl; Rg
is hydrogen; Ry is 5-thiazolyl, S-oxazolyl, 5-isothiazolyl or S-isoxazolyl; and Z is -O- or -N(Rg)- wherein Ry is loweralkyl.

Preferred compounds of the formula A2 are also those wherein the configuration of the carbon atom bearing -
CH,R, is "S" and the configuration of the carbon atom bearing -CH,(Rs-substituted phenyl) is "S8".

The compounds of the invention comprise asymmetrically substituted centers (i.e., asymmetrically substituted car-
bon atoms). The present invention is intended to include all stereciosomaric forms of the compounds, including racemic
mixtures, mixtures of diastereomers, as well as single diastereomers of the compounds of the invention. The terms *S"
and "R" configuration are as defined by the IUPAC 1974 Recommendations for Section E, Fundamental Stereochem-
istry, Pure Appl. Chem. (1976) 45, 13 - 30.

The terms "Val" and "Ala” as used herein refer to valine and alanine, respectively. Unless otherwise noted, when
"Val" and "Ala" are used herein they refer to the L-isomer. In general, the amino acid abbreviations used herein follow
the IUPAC-IUB Joint Commission on Biochemical Nomenclature for amino acids and peptides (Eur. J. Biochem. 1984,
158, 9-31).

The term "N-protecting group” or "N-protected” as used herein refers o those groups intended to protect the N-ter-
minus of an amino acid or peptide or to protect an amino group against undersirable reactions during synthetic proce-
dures. Commonly used N-protecting groups are disclosed in Greene, "Protective Groups In Organic Synthesis,” (John
Wiley & Sons, New York (1981)}, which is hereby incorporated by reference. N-protecting groupe comprise acyl groups
such as formyt, acetyl, propionyl, pivaloyl, t-butylacetyl, 2-chloroacetyl, 2-bromoacetyl, trifluoroacetyl, trichloroacetyl,
phthalyl, o-nitrophenoxyacetyl, a-chiorobutyryl, benzoyl, 4-chiorobenzoyl, 4-bromobenzoyl, 4-nitrobenzoyl, and the like;
sutfonyl groups such as benzenesulfonyl, p-toluenesulfonyl and the like; carbamate forming groups such as benzyloxy-
carbony!, p-chlorobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, 2-nitrobenzyloxycarbo-
nyl, p-bromobenzyloxycarbonyl, 3 4-dimethoxybenzyloxycarbonyl,  3,5-dimethoxybenzyloxycarbonyl, 2.4-
dimethoxybenzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 2-nitro-4,5-dimethoxybenzyloxycarbonyl, 3,4,5-trimeth-
oxybenzyloxycarbonyl, 1-(p-biphenyiyl)-1-methylethoxycarbonyl, a.a-dimethyl-3,5-dimethoxybenzyloxycarbonyl, ben-
zhydryloxycarbonyl, t-butyloxycarbonyl, diisopropylmethoxycarbonyl, isopropyloxycarbonyl, ethoxycarbonyl,
methoxycarbonyl, allyloxycarbonyl, 2,2,2,-trichloroethoxycarbonyl, phenoxycarbonyl, 4-nitrophenoxycarbonyl, fluore-
nyi-9-methoxycarbonyl, cyclopentyloxycarbonyl, adamantyloxycarbonyl, cyclohexyloxycarbonyl, phenylthiocarbonyl
and the like; alkyl groups such as benzyl, triphenylmethyl, benzyloxymethyl and the like; and silyl groups such as tri-
methylsilyl and the like. Preferred N-protecting groups are formyl, acetyl, benzoyl, pivaloyl, t-butylacetyl, phenylsulfonyl,
benzyl, t-butyloxycarbonyl (Boc) and benzyloxycarbonyl (Chz).

The term "O-protecting group” as used herein refers to & substituent which protects hydroxyl groups against unde-
sirable reactions during synthetic procedures such as those O-protecting groups disclosed in Greene, "Protective
Groups in Organic Synthesis,” (John Wiley & Sons, New York {1581)). O-protecting groups comprise substituted methyl
athers, for example, methaxymethyl, benzyloxymethyl, 2-methoxyethoxymethyl, 2-(trimethylsilyl)ethoxymethyl, t-butyl,
benzyl and triphenylmethyl; tetrahydropyranyl sthers; substituted ethyl ethers, for example, 2,2,2-trichloroethyl; silyl
ethers, for example, trimethyisilyl, t-butyidimethylsilyl and t-butyldiphenylsilyl; and esters prepared by reacting the
hydroxyl group with a carboxylic acid, for example, acetate, propionate, benzoate and the like.

The term "loweralkyl” as used herain refers to straight or branched chain alkyl radicals containing from 1 to 6 car-
bon atoms including, but not limited to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-hutyl, n-pentyl, 1-meth-
yibutyl, 2,2-dimethylbutyl, 2-methyipentyl, 2.2-dimethylpropyl, n-hexyl and the like.

The term "loweralkenyl™ as used herein refers to a straight or branched chain alky! radical containing from 2 to 6
carbon atoms and also having one carbon-carbon double bond including, bul not limited to, vinyl, 2-propenyt, 2-methyl-
2-propenyl, 3-butenyl, 4-pentenyl, 5-hexenyl and the like.

The term "phenyl” as used herein refers to a phenyl group which is unsubstituted or substituted with a substituent
selected from loweralkyl, alkoxy, thioalkoxy, hydroxy and halo.

The term "phenylalky!” as used herein refers to an phenyl group appended 1o a loweralky! radical including, but not
limited to, benzyl, 4-hydroxybenzyl, 4-chlorobenzyl, and the like.

The term "alkylamino” as used herein refers 10 a loweralkyl radical appended to an -NH radical.
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The term "cycloalkyl” as used herein refers to an aliphatic ring having 3 to 7 carbon atoms including, but not limited
to, cyclopropyl, cyclopentyl, cyclohaxyl and the like. A preferred cycloalkyl group is cyclopropyl

The term “cycloalkylalkyl” as used herein refers o a cycloaliyl group appended 10 a loweralky! radical, including
but not limited 10 cyclohexylmethyl. _

The term “cycloalkenyl” as used herein refers to an aliphatic ring having 5 to 7 carbon atoms and also having one
carbon-carbon double bond including, but not limited to, cyclopantenyl, cyclohexenyl and the like.

The term "cycloalkenyalkyl” as used herein refers to a cycloalkenyl group appended to a loweralkyl radical includ-
ing, but not limited to, cyclopentenylmethyl, cyclohexenyimethyl and the like.

The terms "alkoxy” and "thicalkoxy” as used herein refer o Ry50- and R,5S-, respectively, wherein R, is a lowsr-
alkyt group or benzyl.

The term "alkoxyalkyl” as used herein refers to an alkoxy group appended to a loweralkyl radical.

The term "thicalkoxyalkyi” as used herein refers to a thicalkoxy group appended to a loweralkyl radical.

The term "dialkylamino™ as used herain refers to -NR4gR¢; wherein Ry and R4 are independently selected from
loweralkyl groups.

The term "dialkylaminoalky!” as used herein refers to -NR;gR g which is appended to a loweralkyl radical wherein
R1e and Rg are independently selected from loweralkyl.

The term "halo” or "halogen” as used herein refers to -Cl, -Br, -l or - F.

The term "heterocyclic™ as used herein relers to a heterocyclic group selected from aziridinyl, azetidinyl, pyrrolidi-
nyl, piperidinyl, piperazinyt, morpholinyl, thiomorpholinyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, pyridinyl, pyrimidi-
nyl, pyridazinyl and pyrazinyi and wherein the heterocyclic is unsubstituted or substituted with a substituent selected
from halo, loweralkyl, hydroxy, alkoxy and thioalkoxy.

The term "(heterocyclic)aliyl” as used herein refers to a heterocyclic group appended 1o a loweralkyl radical includ-
ing, but not limited to, pyrrolidinylmethyl and morpholinyimethyl.

The term "activated ester derivative” as used herein refer to acid halides such as acid chlorides, and activated
esters including, but not limited to, formic and acetic acid derived anhydrides, anhydrides derived from alkoxycarbony!
halides such as isobutyloxycarbonylchloride and the like, N-hydroxysuccinimide derived esters, N-hydroxyphthalimide
derived esters, N-hydroxybenzotriazole derived esters, N-hydroxy-5-norbornene-2,3-dicarboxamide derived esters,
2,4,5-trichlorophenol derived esters and the like.

in the compounds of the invention, combinations of substituents and/or variables are permissible only if such com-
binations resutt in stable compounds. As used herein, the term "stable compound” refers 10 a compound that is suffi-
ciently stable to survive isolation to a useful degree of purity from a reaction mixture and formuiation into a therapeutic
dosage form suitable for administration.

Preferred compounds of the invention are selected from the group consisting of:

(25,35,58)-5-(N-(N-((N-Methyl-N-((2-isopropyl-4-thiazolyl)methyl Jamino)carbonyl)valinyflamine)-2-(N-{{5-thia-
zolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane;
(28,38,58)-5-(N-(N-((N-Methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)alaninyl)amino)-2-{N-{{5-thia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane;
(28,38,58)-5-(N-(N-((2-lsopropyl-4-thiazolylymethoxycarbonylvalinyl)amino)-2-(N-{(S-thiazolyl)methoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane;
(25,35,55)-2-(N-(N-((2-Isopropyl-4-thiazolylymethoxycarbonyl)valinylyamino})-5-(N-{(5-thiazolyl)methoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane;
(25,35,58)-5-(N-(N-((2-1sopropyl-4-thiazolylimethoxycarbonyl)alaninyl}aming)-2-(N-((5-thiazolylymethoxycarbo-
nylyamino)-1,6-diphenyl-3-hydroxyhaxans;
(28,38,58)-5-(N-(N-((2-(N,N-Dimethylamino)-4-thiazolyl)methoxycarbonyl)valinylyamino)-2-(N-{{5-thiazolyl)meth-
oxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane; .
(28,38,58)-2-(N-(N-((2-(N,N-Dimethylamino)-4-thiazolyl)methoxycarbonyl)valinyl)amino)-5-(N-{(5-thiazolyl)meth-
oxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane;
(28,38,58)-5-(N-(N-({2-(4-Morpholinyl)-4-thiazolyl)methoxycarbonyljvalinyl)amino)-2-(N-{{5-thiazolyl)methoxycar-
bonyljamino)-1,6-diphenyl-3-hydroxyhexane;

(25,38,58)-2-(N-(N-{{2-(4-Morpholinyl) -4-thiazolyl)methoxycarbonyljvalinyl)-amino)-5-(N-((5-thiazolyl)methoxy-
carbonyl)amine)-1,6-diphenyl-3-hydroxyhexane;
(25,35,585)-5-(N-(N-{{2-(1-Pyrrolidinyl)-4-thiazolyl)methoxycarbonyl)valinyl)amino)-2-{N-((5-thiazolyl)methoxycar-
bonyl)amino)-1,6-diphenyl-3-hydroxyhexane;
(28,38,55)-5-(N-(N-({(N-Methyl-N-((2-isopropyl-4-oxazolyl)methyl)amino)carbonyl)}valinyljamino)-2-(N-{{5-thia-
2olylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane;
(2S,38,58)-5-(N-{N-((N-Methyl-N-({2-isopropyl-4-oxazoly ymethylyamino) carbonyl}valinyl)amino)-2-(N-{(5-cxa-
zolyl)methoxycarbonyl)aming)-1,6-diphenyl-3-hydroxyhexane;
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(28,38,58)-5-(N-(N-{{N-Mathyl-N-{{2-isopropyl-4-thiazolyl)methyl)amino)carbonyljvalinyl)amino)-2-(N-{(5-oxa-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane;
(28,38,58)-5-(N-(N-((N-Methyl-N-{{2-isopropy-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-{(5-isoxa-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane; and
(25,35,58)-5-(N-{N-((N-Methyl-N-((2-isopropyi-4-oxazolyl)methyl)amino)carbonyl)valinyl)amino}-2-(N-{{5-isoxa-
zolyl)methoxycarbonyllamino}-1,6-diphenyl-3-hydroxyhexane; or a pharmaceutically accepiable salt, ester or pro-
drug therecf.

Compounds useful as intermediates for the preparation of the compound of formula A and A1l include the com-
pound of the formula A3:

Rt
:
0~ ™NH
H,N R,

Ra A3

whersin R, and Ry, are independently selected from phenyl, thiazolyl and oxazolyl wherein the phenyl, thiazolyl or oxa-
zolyl ring is unsubstituted or substituted with & substituent selected from
(i} halo, (i) loweralkyl, (jii) hydroxy, {iv) alkoxy and (v) thioalkoxy; and R* is phenyl, halo-substituted phenyl, dihalo-sub-
stituted phenyl, alkoxy-substituted phenyl, loweralkyl-substituted phenyl, bns-n'rﬂuormethyl-subﬁltl.:ted phenyt or naph-
thyl or loweralkyl; or an acid addition salit thereof. -

Preferred intermediates are compounds of the formula A4:

Ht
|

o’a“' NH

3
\,..

A4

wherein R, and R4, are independently selected from phenyl, thiazolyl and oxazolyl wherein the phenyl, thiazolyl or oxa-
zolyl ring is unsubstituted or substituted with a substituent selected from
(i) halo, (i) loweralkyl, (jii) hydroxy, {iv) alkoxy and (v) thioalkoxy; and R* is phenyl, halo-substituted phenyl, dihalo-sub-
stituted phenyl, allkoxy-substituted phenyl, loweralkyl-substituted phenyl, bis-tritiuormethyl-substituted phenyl or naph-
thyl or loweralkyl; or an acid addition saft thereof.

Preferred compounds of the formula A4 are those wherein Ry, is phenyl and R* is phenyl. Most preferred com-
pounds of the formula A4 are those wherein R4 and Ry, are phenyl and R* is phenyl.

The compounds of the invention can be prepared as shown in Schemes 1 - 9. As outlined in Scheme 1, coupling
of protected a-aminoaldehyde la and Ib (R is loweralkyl or benzyl) with VCi;(tetrahydrofuran), and Zn produces a
mixture of diols, out of which compounds Il and [l can be isolated. Hydrolysis of Il and lll with barium hydraxide leads,
respectively, to diaminodiols IV and V. Alternately, treatment of Il with c-acetoxyiscbutyryl bromide in acetonitrile leads
to compound VI, which upon hydrolysis with barium hydroxide, produces diaminodiol Vil. In a preferred embodiment,
R4 and R4, are each phenyl and the first reaction in Scheme 1 is a dimerization.
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Schame 1
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Rey oﬂ‘, OH H R” OH
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Ry N ; — HzN‘('\./* NH,
094,' o R‘/ OH
v i

As outlined in Scheme 2, treatment of compound Il with a-acetoxy-isobutyryl bromide in hexane/dichloromethane
produces bromoacetate VIIl. Hydrolysis of VIl with concommitant cyclization produces epoxide IX, which is reduced
with sodium borohydride and trifluoroacetic acid to produce compound X. Barium hydroxide hydrolysis of X leads to

diamina XI.

Rea
H OH 7 0

. i
FlaoOTr N \')\I/s N J‘L OR3o

H
Op” ©OH

Scheme 2

#

e
A Hon,

H

H
N

b

OFh ”
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As outlined in Scheme 3, acylation of the enolate derived from compound XHl with ethyl chloroformate gives com-
pound XIll. Subsequent alkylation of the enolate prepared from Xill provides compound XIV (R, is thiazolyl), which is
hydrolyzed and decarboxylated to lactone XV. Hydrolysis of XV and protection of the hydroxyl group leads to compound
XV, which, upon treatment with diphenylphosphory! azide undergoes a Curtius rearrangement. The intermediate iso-
cyanate is trapped with benzyl alcohol to produce compound XVIl. Desilylation of XVl with tetrabutylammonium fluo-
ride provides compound XVIIl, which is deprotected with HBr to give diamine XIX.

In a preferred embodiment of the process shown in Scheme 3, Ry is phenyl,

Sohame 3
N
o { CIHCI
——irreee—et  Boc-NH COEt
g NaQEt, EXOH
-~
" ]
0
1. LOH, MeCH,CH,Me / H.0 O COEt
e Boc-NK
2. wiuane, relux 3
R‘/
N-f
xav
1. LIOH, MeQCH,C! 1L
2. TBSC!, imidazole, DMF
3. MeOH
-
s N
I N j\/
TBSO DPPA, EULN, PhRCH,OH ’ i
Boc-NH i e . BocNH A A .
i COH dioxane, 80-85°C i NH-Cbz
R R xv
m
Bu,NF, THF

$ 7N P
OH HBr, HOAS A
H’N‘,)\/i‘ N, O Bee M AA NH-Cbz

: 2 J
”~
Ry
Re X XV

As outlined in Scheme 4, compound XX (R; is loweralkyl) is converted to isocyanate XXI by treatment with phos-
gene. Alternatively, treatment of XX with 4-nitrophanyl chloroformate produces carbamate XXIt. Condensation of either
XX1 or XXII with compound XXIHl wherein Z is O, S or N(Rg), with catalytic 4-dimethylaminopyridine as needed, provides
compound XXIV. Lithium hydroxide hydrolysis of XXIV produces compound XXV. In a preferred embodiment of the
process shown in Scheme 4, nis 1.

10
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c:;..c.m’L CO,CH,

HCI-H,Ni:co,cH,\/\' ‘@'ZH R,‘@‘ j‘)Lm*co,cma
Q ft.,xco,cﬂa
£ ﬁ«kcw

As outlined in Scheme 5, compound XXVIII, which represents diamines IV, V, VI, Xl and XIX, is acylated with an

activated derivative of XXVI having the formula {Rg){R7)CHOC(C)OL wherein L is an activating group for the acylation
reaction such as p-nitrophenyl, phenyl, N-succinimidyf, N-phthalimidyl,
N-benzotriazolyl, N-5-norbornene-2,3-carboxamidy! or 2,4,5-trichlorophenyl and the like (for example, XXVI, which is
prepared by reacting XXVI with 4-nitropheny! chloroformate} to provide a mixture of compounds XXIXa and XXIXb or
an acid addition salt therecf. Coupling of XXIXa or XXiXb to compound XXX by treatment with a carbodiimide (or by
reaction with an activated aster of XXX) produces compound XXXla or XXXIb, respectively. In a preferred embodiment
of the process shown in Scheme 5, nis 1, Ry and Ry, are each phenyl, X is H and Y is OH.

11
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Scheme 5
X e
X O R
HO Ry 6
XXV1 H2N NJLOAR7
]
Y H
J R XXiXa
O.N o R .
X Rua O’U‘OJ‘H Y Rag Re
- 7 H2N A
XXVii 2
Y
Re Raa yvaxp
XXVl
O R;
Ry Z)LF'J’LCOQH

XXXIb

As outlined in Schema 6A, treatment of diamine XI with a boronic acid {(preferably, phenylboronic acid) or a borox-
ine produces compound XOXXII, which is selactively acylated with an activated derivative of XXVI having the formula
(Rg)(R7)CHOC(O)OL wherein L is an activating group for the acylation reaction such as p-nitrophenyl, phenyl, N-suc-
cinimidyl, N-phthalimidyl, N-benzotriazolyl, N-5-norbornene-2,3-carboxamidyl or 2,4,5-trichlorophenyi and the like (for
example, XXVII) to provide compound XX{XIlla or an acid addition salt thereof. Carbodiimide-mediated coupling of XXX-
1ita to compound XXX (or reaction of XXXIia with an activated ester of XXX) leads to compound XXXIVa. In a preferred
embodiment of the process shown in Scheme 6A, nis 1, R4 and Ry, are each phenyl and R* is phenyl.

Alternatively, compound XXXl can he acylated with compound XXX (or an activated ester thereof) to provide com-
pound XXXilIb or an acid addition salt thereof. Acylation of compound XXXIilb with an activated derivative of XXVI hav-
ing the formula (Rg)(Ry)CHOGC{O)OL wherein L is an activating group for the acylation reaction such as p-nitrophenyl,
phenyl, N-succinimidyl, N-phthalimidyl, N-benzotriazolyl, N-5-norbornene-2,3-carboxamidy! or 2,4,5-trichiorophenyl
and the like {for example, XXVII) provides compound XXXIVb.

12
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Scheme 6A
E.
OH ;"‘4- R*B(OH), i&w“
H?WNHz —— H2 R‘I
,' or g+ /'
R ) Rq XXXt ON
e Qs
A& R R
R’ 9 R \ XXV !

Ry
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N Z R
XXX PN Y Y N
XXXl > OH H Ry O

n
Raa XXXHIb

XXVil

XXXIVb

Scheme 6B outlines an alternative preparation of XXXllia or XXXlilb. Reaction of compound Xl with (i) two equiv-
atents of B(OR**); wharein R™" is loweralkyl (preferably, isopropyl) or (ii) two equivalents of B(R***); wherein R*** is halo
{preferably, fluorc) and four equivalents of an amine such as triethylamine in an inert solvent such as tetrahydrofuran,
followed by reaction with an activated derivative of XXVI having the formula {Rg){R;)CHOC(Q)OL wherein L is an acti-
vating group for the acylation reaction such as p-nitrophenyl, phenyl, N-succinimidyl, N-phthalimidyl, N-benzotriazolyl,
N-5-norbornene-2,3-carboxamidyl or 2,4,5-trichlorophenyl and the like (for example, XXVII), gives compound XXXllia
or an acid addition salt thereof. Similarly, reaction of compound X with two equivalents of B(OR**); wherein R** is low-
eralkyl (preferably, isopropyl) or two equivalents of B(R***); wherein R*** is halo (preferably, fluorg), followed by reaction
with compound XOXX (or an activated ester derivative thereof), gives compound XXXIllb or an acid addition salt thereof.
in the preferred embodiment of the process shown in Scheme 6B, nis 1, R4 and Ry, are each phenyl and R** is iso-
propyl or R*** is tluoro.

Scheme 6B

1) B{OR*),
2) XXVIi

1) B{OR™)5
2) XxX

XI or BRI, xxXllla

Xi

o BR™ s yxxiiib
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Scheme 6C outlines an alternative preparation of XOOXIVa and XXXIVb. Reaction of compound X1 with two molar
equivalents of Ti(OR"***), wherein R**"* is loweralky! (preferably, isopropyl), followed by reaction with an activated
derivative of XXVI having the formula (Rg){R7)CHOC(O)OL wherein L is an activating group for the acylation reaction
such as p-nitrophenyl, phenyl, N-succinimidyl, N-phthalimidyl, N-benzotriazolyl, N-5-norbornene-2,3-carboxamidyl or
2.4,5-trichiorophenyl and the like (for example, XXVI), provides compound XLII or an acid addition salt thereof. Reac-
tion of compound XLII with compound YO(X (or an activated ester derivative thereof) gives compound XXXIVb. Similarly,
reaction of compound X1 with two molar equivalents of Ti(OR****), wherein R**** is ioweralkyl (preferably, isopropyf),
followed by reaction with compound XXX {or an activated ester derivative thereof), provides compound XLHI or an acid
addition salt thereof. Reaction of compound XLII with an activated derivative of XXVI having the formula
(Rs}{R7)CHOC(OYOL wherein L is an activating group for the acylation reaction such as p-nitrophenyl, phenyl, N-suc-
cinimidyl, N-phthalimidyl, N-benzotriazolyl, N-5-norbornene-2,3-carboxamidyl or 2,4,5-trichlorophenyl and the like (for
example, XXVII) gives compound XXXIVa. In the preferred embodiment of the process shown in Scheme 6C, nis 1, Ry
and R4, are each phenyl and R**** is isopropyl.

14
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Scheme 6C
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Xi XL
XXV
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) Rk LR X
R4 7N N 3 N® 0" Ry
n H (o] s OH H
Raa

XXXIVa

Scheme 7 shows an alternative preparation of diaminomono-o! XI. Reaction of ketonitrile XXXV with Grignard rea-
gent. Ry,CH,MgX provides ketoenamine XXXVI. Reaction of the ketoenamine with NaBH,/CH3;SO3H, followed by
reaction of the resulting intermediate (without isclation) with NaBH,/CF;CO,H, provides XXXVII. Hydrogenation of the
benzyl groups gives XI. Alternatively, protection of the free amino group of XXXVH as the t-butylaxycarbonylamino
group, followed by hydrogenation of the benzyl groups, gives XXXVIIl. In a preferred embodiment, R4 and Ry, are each
phenyl.
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Schems 7
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35
Ph Ph
40
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2 s 4o z : -
45 OH HNHBoc OH NHBoc
XXXV

Scheme 8 shows an alternative preparation of XXXVIII. N-protection of XXXVI gives XXXIX. Reaction of XXXIX
with borane-tetrahydrofuran complex, followed by reaction of the resulting product with LiAlH, or KBH,, provides the

N,N-dibenzyl precursor to JOXXVHI.
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Scheme 8
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OH NHBoc
Scheme 9 shows how the selectively protected diamine XXXIX can be used to prepare compounds of the invention

XL and XLI.
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Scheme 9
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The following examples will serve to further illustrate the preparation of the novel compounds of the invention.

Example 1
- nz -L-phenylalaninal

A solution of 24.5 ml of anhydrous dimethyl sulfoxide in 870 ml of anhydrous dichloromethane was cooled under
N, atmosphere to -60°C and treated over a period of 15 min with 131 mi of a 2 M soiution of oxalyl chloride in dichlo-
romethane in order that the internal temperature remained below -50°C. After addition, the solution was stirred at -60°C
for 15 min and treated over & period of 20 min with a solution of 50 g (0.175 mol) of N-{{{benzyl)oxy)-carbonyl)-L-phe-
nylalaninol in 200 ml of dichloromethane. The resulting solution was stirred at -60°C for 1 h, then treated over a period
of 15 min with 97 ml of triethylamine in order that the internal temperature remained below -50°C. After addition the
solution was stirred at -60°C for 15 min, then, with the cooling bath in place, was treated rapidly (over a period of 1 min)
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with a solution of 163 g of citric acid in 550 mi of water. The resulting slurry was stirred vigorously for 10 min, allowed
to warm, diluted 1o 1 Iiter with water, and separated. The organic layer was washed with 700 ml of water followed by a
mixture of 550 ml of water and 150 mi of saturated aqueous NaHCOj3, dried over MgSQ,, and concentrated in vacuo at

20°C to give the crude desired compound as a light yellow solid.

A suspension of 78.5 g of VCl, + (tetrahydrofuran); and 16 g of zinc dust in 400 ml of dry dichloromethane was
stirred under N, atmoephere for 1 h at 25°C. A solution of 0.175 mol of N<{{(benzy)oxy)carbonyl)-L-phenylalaninat in
200 ml of dichloromethane was then added in one portion, and the resulting mixture was stirred at ambient temperature
under N, atmosphere for 16 h. The resulting mixture was added to 500 ml of 1 M aqueous HCI, diluted with 500 ml of
hot chloroform, and shaked vigorously for 2 min. The layers were separated, and the organic layer was washed with 1
M agqueous HCI and separated. Filtration of the organic phase provided the crude desired product as a solid residue.
The residue was slurried in 1.25 [Hers of acetone, treated with 5 ml of concentrated HySO,, and stirred for 16 h at ambi-
ent temperature. The resulting mixture was filtered, and the residue (residue A) was washed with 50 ml of acetone. The
combined filtrate was concentrated to a volume of 250 ml, diluted with 1000 mi of dichloromethane, washed three times
with water and once with saturated brine, dried over MgS0,, and concentrated to give a viscous oil. The oil was taken
up in 1000 ml of 1 M HCl in methanol (prepared from 71 ml of acetyl chioride and 1000 mi of methanol) and stirred at
ambient temperature for 2 h. The resulting precipitate was filtered, washed with methanol, and air-dried on the filter to
provide 26.7 g of the desired compound as a white solid. The filtrate was concentrated and filtered to give a second crop
(8.3 g) of (25,3R,4R,58)-2,5-bis-(N-({{benzyloxy)carbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane. TH NMR (dg-
DMSO) 52.59 (dd, J = 13, 5 Hz, 2 H), 2.74 (dd, J = 13, 9 Hz, 2 H), 3.26 (br, 2 H), 4.19 (m, 2 H), 4.54 (M, 2 H), 4.92 (m,
4 H), 6.82 (d, J = 9 Hz, 2 H), 7.0-7.35 (m, 20 H). Mass spectrum: (M + H)* = 569.

Residue A (above, 2.65 g) was suspended in 75 ml of tetrahydrofuran (THF) and 75 ml of 1 M aqueous HCl and
heated at refiux for 24 h. Atter concentration of the resulting solution in vacuo, the residuse was taken up in 10% meth-
anol in chloroform, washed two times with water, dried over Nay;SO, and concentrated in vacuo to provide
(25,3S,45,55)-2,5-bis-(N-{({benzyl)oxy)carbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane as a white solid. TH NMR
(dg-DMSQ) 5 2.64 (m, 2 H), 3.04 (m, 2 H), 3.49 (m, 2 H), 3.78 (m, 2 H), 4.70 (d, J = 7 Hz, 2 H), 4.93 {AA", 4 H), 7.1-7.4
{m, 20 H). Mass spectrum: (M + H)* = 569.

A suspension of 25 g (44 mmol) of (28.3R,4R,58)-2,5-bis-(N-{{{benzyl)oxy)carbonyl)amino)-3,4-dihydroxy-1,6-
diphenylhexane in 500 mi of.2:1 dichloromethana/hexane was treated with 23 g of a-acetoxyisobutyryl bromide. The
resulting mixture was stirred at ambient temperature until the reaction clarified, washed with two 200 mi portions of sat-
urated aqueous NaHCO;, dried over MgSO,, and concentrated in vacuo to give 30.8 g of the crude desired compound.
A portion was purified by silica gel chromatography using 9:1 dichloromethane:ethyl acetate to provide the pure desired
compound as a white solid. 'TH NMR (CDCl3) 52.21 (s, 3 H), 2.62 (dd, J = 18, 11 Hz, 1H),2.75(d, J =7 Hz, 2 H), 295
(brd,J =15 Hz, 1 H), 4,03 (brt, J = 10 Hz, 1 h), 4.40 (brd, J = 10 Hz, 1 H), 4.6-5.0 (m, 6 H), 5.12 (brd, J = 13 Hz, 1
H), 5.33 (brd, J = 11 Hz, 1 H), 7.0-7.4 (m, 10 H). Mass spectrum: (M + NH,)* = 690, 692.

A solution of 35.56 g (52.8 mmol) of (28,3R,45,58)-3-acetoxy-2,5-bis-(N-({{benzyl)oxy)carbenyl)amino)-3-bromo-
1,6-diphenylhexane in 375 ml of dioxane was treated with 255 ml of 1N aqueous sodium hydroxide and stirred at ambi-
ent temperature for 16 h, during which the desired compound precipitated. The resuiting mixture was filtered, and the
residue was washed with water and dried to provide 22.23 g {76%) of the desired compound as a white solid. THNMR
(CDCly) 5 2.7-2.9 (M, 6 H), 3.9-4.0 (m, 2 K}, 4.6-4.7 (m, 2 H), 5.03 (m, 4 H), 7.1-7.4 (m, 10 H).

A mixture of 39.2 g (71.2 mmol) of (2S,3R,4R,55)-2,5-bis-(N-({{benzyl)oxy)carbonyl)aminc)-3,4-epaxy-1,6-diphe-
nylhexane in 600 ml of THF was treated under N, atmosphere with 13 g (0.36 mol} of sodium borohydride. The resulting
mixture was treated dropwise with 27.7 ml (0.36 mol) of trifluoroacetic acid. After being stirred for 3.5 h at ambient tem-
perature, the resulting mixture was quenched with 1N aqueous HCI, diluted with water, and stirred for 16 h. The resuit-
ing mixture was filtered. washed with water, and dried to provide 22.85 g {58%) of the desired compound as a white
solid.
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A suspension of 32 g of the crude resultant compound of Example 1E and 55.5 g (176 mmol) of barium hydroxide
oclahydrate in 400 ml of 1,4-dioxane and 400 mi of water was heated at reflux for 4 h. The resulting mixture was filtered,
and the residue was rinsad with dioxane. The combined fillrates were concentrated to a volume of approximately 200
mi and extracted with four 400 mi portions of chloroform. The combined organic layers were dried over Na;SOy, filtered,
and concentrated in vacuo. The residue was purified by silica gel chromatography using first 2% isopropylamine in chlo-
roform and then 2% isopropylamine/2% methanol in chloroform to provide 10.1 g (81%) of the pure desired compound
as a white solid. "H NMR (CDCl3) & 1.54 (dt, J = 14, 10 Hz, 1 H), 1.67 (dt, J = 14, 3 Hz, 1 H), 2.50 (dd, J = 13, 8 Hz, 1
H), 2.58 (dd, J = 13, 8 Hz, 1 H), 2.8 (m, 2 H), 2.91 (dd, J = 13, 5 Hz, 1 H), 3.10 (m, 1 H), 3.72 (ddd, J = 11, 3, 2 Hz, 1
H), 7.1-7.4 (m, 10 H). Mass spectrum: (M + H)* = 285.

A solution of 131 g (460 mmoi) of (25,35,55)-2,5-diamino-1,6-diphenyl-3-hydroxyhexane in 1.2 L of foluene was
treated under N, atmosphere with 56.16 g (460 mmol) of phenylboric acid. The resulting solution was heated at reflux
(bath temperature 135°C) and water azeotropically removed with the aid of & Dean Stark trap until the distillate was
clear and the theoretical amount of water (15.6 ml) was collected (ca 1.5 h). After being allowed to cool, the solution
was concentrated in vacuo to provide 176 g of the crude desired compound as a resin. H' NMR {CDClg) 5 7.59 (m, 2H),
7.47-7.07 (m, 13H, 3.92 (m, 1H), 3.78 (s br, 1H), 3.52 (m, TH), 3.50 {m, 2H), 2.87 (dd, 1H, J = 13.5, 5.7 Hz), 2.72 (m,
1H), 2.58 (dd, 1H, J = 13.5, 8.7 Hz}, 1.92 (m, 1H), 1.68 (m, 1H), 1.60-1.30 (s-very broad, 2H). CIMS m/z 371 (M + H}

H. Thich id

To a cooled (0°C) 2 L three neck round bottom flask equipped with an overhead stirrer charged with a solution of
formamide (30.5 mL, 0.76 mol) in 1 L of diethyl ether was added 89 g (0.19 mol) of phosphorous pentasulfide in small
portions. The reaction mixture was allowed to warm to ambient temperature, stirred for 2 h, filtered, and concentrated
in vacuo to afford thioformamide as a yeliow offensive smelling oil which was used without purification.

To a three neck 2 L round bottom flask charged with potassium t-butoxide (0.5 mol, 500 mL of a 1 M solution in
THF) and 500 ml. of dry THF cooled to 0°C was added dropwise from an addition funnel a solution of ethyl chioroace-
tate (0.5 mol, 53.5 mL) and ethyl formate (0.5 mol, 40.4 mL), in 200 mL of THF over 3 hours. After completion of addi-
tion, the reaction mixture was stirred for 1 hour and allowed to stand overnight. The resulting solid was diluted with
diethyl ether and cooled in an ice bath. Then, the pH was lowered to approximately 3 using 6N HCI. The organic phase
was separated, and the aqueous layer was washed 3 times with diethyl ether. The combined ethereal portions were
dried over NaSQ,, and concentrated in vacuo. The crude desired compound was stored at -30°C and used without fur-
ther purification.

To a round bottom flask was added 250 mL of dry acetone, 7.5 g {0.123 mol) of thioformamide, and 18.54 g (0.123
mol) of ethyl 2-chioro-2-formylacetate. The reaction was heated at reflux for 2 hours. The solvent was removed in vacuo,
and the residue was purilied by chromatography (SiO,, 6 cm o.d. column, 100% CHCl;, R; = 0.25) to provide 11.6 g
(60%) of the desired compound as a light yellow oil. NMR (CDCl3) 8 1.39 (t, J = 7 Hz, 3 H), 438 (g, J = 7 Hz, 2 H), 8.50
{s, 1H),895(s, 1 H).

K. .S-(Hydr hyl)thiazol

To a precooled (ice bath) three neck 500 mL. flask containing lithium aluminum hydride (76 mmoel) in 250 mL of THF
was added ethyl thiazole-5-carboxylate (11.82 g, 75.68 mmol) in 100 mL of THF dropwise over 1.5 hours to avoid
excess foaming. The reaction was stirred for an additional hour, and treated cautiously with 2.9 mL of water, 2.9 mL of
15% NaOH, and 8.7 mi. of water. The solid salts were filtered, and the filtrate set aside. The crude salts were heated at
reflux in 100 mL of ethyl acetate for 30 min. The resulting mixture was filtered, and the two filirates were combined, dried
over Na,SQ,, and concentrated in vacuo. The product was purified by silica gel chromatography eluting sequentially
with 09 - 29% - 4% methanol in chloroform, to provide the desired compound, Rf = 0.3 (4% methanal in chloroform),
which solidified upon standing in 75% yield. NMR (CDCl3) 5 4.92 (s, 2 H), 7.78 (s, 1 H), 8.77 (s, 1 H). Mass spectrum:
M+ H)* = 116.
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L. {(5-Thiazolyl}mettwl)-(4-ni

A solution of 3.11 g {27 mmol} of 5-(hydroxymethyi)thiazole and excess N-methyl morpholine in 100 mi of methyl-
ene chloride was cocled to 0°C and treated with 8.2 g (41 mmol) of 4-nitrophenyl chloroformate. After being stirred for
1 h, the reaction mixture was diluted with CHC;, washed successively with 1N HCI, saturated aqueous NaHCO;, and
saturated brine, dried over NaSQ,, and concentrated in vacuo. The residue was purified by silica gel chromatography
{Si02, 1-2% MeOH/CHCI;, Ri=0.5 in 4% MeOH/CHCI;) to yield 5.9 g (78%) of the desired compound as a yellow solid.
NMR (CDCly) 8 5.53 (s, 2 H), 7.39 (dt, J = 9, 3 Hz, 2 H), 8.01 (s, 1 H), 8.29 (dt, J = 9, 3 Hz, 2 H}, 8.90 (s, 1 H). Mass
spectrum: (M + H)* = 281.

A solution of 500 mg (1.76 mmal) of (28,38,58)-2,5-diamino-1,6-diphenyl-3-hydroxyhexane and 480 mg (1.71
mmol) of ((5-thiazolyl)methyl)-(4-nitrophenyl)carbonate in 20 ml of THF was stirred at ambient tamperature for 4 h. After
removal of the sclvent in vacuo, the residue was purified by silica gel chromatography using first 2% then 5% methanol
in chloroform to pravide a mixture of the two desired compounds. Silica gel chromatography of the mixture using a gra-
dient of 0 - 1 - 2% methanol in 93:2 isopropylamine: chloroform provided 110 mg (16%) of (28,38,558)-5-amino-2-(N-
({5-thiazolyl)-methoxycarbonyl)aming)-1,6-diphenyl-3-hydroxyhexane (R; 0.48, 96:2:2 chloroform:methanolisopro-
pylamine) and 185 mg (28%) of (28,3S,55)-2-amino-5-(N-{(5-thiazolyl)methoxycarbonyl)amino)- 1,6-diphenyl-3-hydrox-
yhexane (R; 0.44, 96:2:2 chloroform:methanol:isopropylamine).
(25,38,58)-5-Amino-2-(N-{{5-thiazolyl)mathoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane: NMR (CDClg) & 1.3-
1.6(m,2H),240(dd, J=14,8Hz, 1 H), 2.78{dd, J =5 Hz, 1 H), 2.88 (d, J = 7 Hz, 2 H), 3.01 {m, 1 H), 3.72 (brg, 1
H),3.81{brd, J=10Hz, 1H),528(s, 2H),5.34 (brd, J=9Hz, 1H), 707 {brd, J=7Hz, 2 H), 7.15- 7.35 (m, 8 H),
7.87 (s, 1 H), 8.80 (s, 1 H). Mass spectrum: (M + H)* = 426.
(28,38,58)-2-Amino-5-(N-({5-thiazolylymethoxycarbonyl}amino)}-1,6-diphenyl-3-hydroxyhexane: NMR (CDCl3) & 1.55
(dt,J=14,8Hz, 1H), 1.74 (m, 1 H), 2.44 (dd, J = 15, 1 Hz, 1 H), 2.75 - 3.0 (M, 4 H), 3.44 (m, 1 H), 4.00 (brt, 1 H), 5.28
{m 3H), 7.1-7.4(m, 10 H), 7.86 (s, 1 H), 8.80 (5, 1 H). Mass spectrum: (M + H)* = 426.

A solution of 40 mmol of crude {4S,68,1'S)-6-(1-aming-2-phanylethyl)-4-benzyl-2-phenyl-3-aza-2-bora-1-oxacy-
clohexane in 700 ml of anhydrous THF was cooied to -40°C and treated dropwise over a period of 1 h with a solution
of 7.83 g (27.9 mmol) of ((5-thiazolyl)methyl)-(4-nitrophenyl)carbonate in 300 ml of dry THF. The resulting solution was
allowed to warm to 0°C for 3 h, then to ambient temperature for 16 h. The solvent was removed in vacuo, and the resi-
due was taken up in 700 ml of ethyl acetate, washed with three 150 ml portions of 1N aqueous NaOH and one 150 mi
portion of brine. The organic phase was dried over NaxSO,4 and concentrated in vacuo. Purification of the residue by
silica gel chromatography using methanol/chloroform mixtures provided the desired compound mixed with its regioi-
somaer. A second chromatography using 1-3% isopropylamine in chloroform provided 5.21 g of the desired compound
which solidified upon standing.

. 2-Methyl -thi
A suspension of 100 g (1.15 mol} of isobutyramide in 4 L of diethy! ether was stirred vigorously and treated in por-
tions with 51 g {0.115 mol} of P4S5. The resulting mixture was stirred at ambient temperature for 2 h, filtered, and con-
centrated in vacuo to provide 94.2 g (80%) of the crude desired compound. TH NMR (DMSO-dg) 51.08 (0, J= 7 Hz, 6
H}, 2.78 (heptet, J = 7 Hz, 1 H), 9.06 (br, 1 H), 9.30 (br, 1 H). Mass spectrum: (M + H)* = 104.
-(Chloromethyl)-2-i i hilori
A mixture of 94.0 g (0.91 mol) of 2-methylpropane-thicamide, 115.7 g (0.91 mol) of 1,3-dichloroacetone, and 109.7
g (0.91 mol) of MgSQ, in 1.6 liters of acetone was heated at reflux for 3.5 h. The resulting mixture was allowed to cool,
filtered, and the solvent was removed in vacuo to provide the crude desired compound as a yellow oil. 'TH NMR (DMSO-
dg) 51.32 (d, J = 7 Hz, 6 H), 3.27 (heptet, J = 7 Hz, 1 H), 4.78 (s, 2 H), 7.61 (s, 1 H). Mass spectrum: (M + H)* = 176.
. 2-l -4-{({{N-m ming)methylithi

A solution of 40 g of 4-(chloromathyl)-2-isopropylthiazole hydrochloride in 100 ml of water was added dropwise with
stirring to 400 ml of 40% aqueous methylamine. The resulting solution was stirred for 1 h, then concentrated in vacuo.
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The residue was taken up in chloroform, dried over Na,SO,, and concentrated in vacuo. Purification of the residue by
silica gel chromatography using 10% methana in chloroform provided 21.35 g {(55%) of the desired compound. H NMR
(DMSO-dg) & 1.34 (d, J = 7 Hz, 6 H), 2.56 (s, 3 H), 3.30 (heptet, J = 7 Hz, 1 H), 4.16 (s, 2 H), 7.83 (5, 1 H). Mass spec-
trum: (M + H)* = 171.

R. N-({{4-Ni ' -L-

A solution of 66.1 g {0.328 mol) of 4-nitropheny! chloroformate in 1.2 liters of CH,Cl, was cooled to 0°C and treated
with L-valine methyi ester hydrochioride. The resulting mixture was treated slowly, with stirring, with 68.9 ml (0.626 mol)
of 4-methylmorpholine. The resuiting solution was allowed to slowly warm to ambient temperature and was stirred over-
night. After washing with 3 portions of 10% aqueous NaHCO;, the solution was dried over Na;SO,4 and concentrated
in vacuo. The residue was purified by silica gel chromatography by eluting with chloroform to provide the desired com-
pound. TH NMR (DMSO-dg) 5 0.94 (d, J = 7 Hz, 3 H), 0.95 (d, J = 7 Hz, 3 H), 2.12 {octet, J = 7 Hz, 1 H), 3.69 (s, 3 H),
4,01 (dd, J=8,6Hz, 1H), 741 (dt, J= 9, 3Hz, 2H), 8.27 (dt, J = 9, 3 Hz, 2 H), 8.53 (d, J = 8 Hz, 1 H). Mass spectrum:
(M + NH )" = 314,

A solution of 15.7 g (92 mmol) of 2-isopropyi-4-(((N-methyl)amino)methyl)thiazole in 200 ml of THF was combined
with a solution of 20.5 g (69 mmol) of N-(((4-nitrophenyl)oxy)carbonyl)-L-valine methyl ester. The resulting solution was
treated with 1.6 g of 4-dimethylaminopyridine and 12.9 ml {92 mmol) of triethylamine, heated at reflux for 2 h, allowed
to codl, and concentrated In vacuo. The residue was taken up in CH,Clp, washed extensively with 5% aqueous K;COg,
dried over Na,S0O,, and concentraled in vacuo. The resulting product mixture was purified by silica gel chromatography
using chioroform as an eluent to provide 16.3 g (54%) of the desired compound. 'H NMR (DMSO-dg) 50.88 (d, J =7
Hz, 3H), 0.92(d, J = 7 Hz, 3 H), 1.32 (d, J = 7 Hz, 3 H}, 2.05 (octet, J = 7 Hz, 1 H), 2.86 (s, 3 H), 3.25 (heptet, J = 7 Hz,
1H), 3.61(s, 3 H),3.96 (dd, J = 8, 7 Hz, 1 H), 4.44 (AA", 2 H), 6.58 (d, J = B Hz, 1 H), 7.24 (s, 1 H). Mass spactrum: (M
+ H* =328,

A solution of 1.42 ¢ (4.3 mmol) of the resultant compound of Example 15 in 17 ml of dioxane was treated with 17.3
ml of 0.50 M aqueous LiOH. The resulting solution was stirred at ambient temperature for 30 min, treated with 8.7 ml of
1 M HCI, and concentrated in vacuo. The residue was taken up in dichloromethane, washed with water, dried over
Na,SO,, and concentrated in vacuo to provide 1.1 g (81%) of the desired compound. Mass spectrum: (M + H)* = 314.

A solution of 70 mg (0.223 mmol} of N-({N-methyl-N-{(2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)-L-valine, 79
mg (0.186 mmol) of (23,38,58)-5-amino-2-(N-{(5-thiazolyl)methoxycarbonyljamino)-1,6-diphenyl-3-hydroxyhexane, 30
mg (0.223 mmol) of 1-hydroxybenzotriazole hydrate, and 51 mg (0.266 mmol) of N-ethyl-N'-dimethylaminopropyl car-
bodiimide in 2 mi of THF was stirred at ambient temparature for 16 h. The resulting solution was concentrated in vacuo,
and the residue was purified by silica gel chromatography using 97:3 CH,Cla:CH3OH to provide 100 mg (74%) of the
desirad compound (R, 0.4, 95:5 CH,Cl,:CH;OH) as a solid. TH NMR (dg-DMS0) $0.73 (d, J = 7 Hz, 6 H), 1.30 (d, J =
7 Hz, 6 H), 1.45 (m, 2 H), 1.87 (m, 1 H), 2.5-2.7 (m, 4 H}, 2.87 (s, 3 H), 3.23 (heptet, J = 7Hz, 1 H), 3.57 (m, 1 H), 3.81
{m, 1 H), 3.93 (M, 1 H), 4.15 (m, 1 H), 4.44 (AA", 2 H), 4.62 (d, J = 6 Hz, 1 H), 5.13 (AA, 2 H), 6.01 (d, J=9 Hz, 1 H),
6.89 (d, J = 9 Hz, 1 H), 7.1-7.2 (m, 11 H), 7.68 (d, J = 9 Hz, 1 H), 7.85 (s, 1 H), 9.05 (s, 1 H). Mass spectrum: (M + H)*
= 721, Anal. Caled for Ca7H4eNgOsS5 « 0.5H:0: C, 60.88; H, 6.77; N, 11.51. Found: G, 60.68; H, 6.53; N, 11.36.

Example 2
Following the procedures of Example 1, the following compounds can be prepared:

(28,38, 55)-5-(N-(N-{{N-Methyl-N-{(2-cyclohexyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-thia-
zolyl)methoxycarbonyt)amino)-1,6-diphenyl-3-hydroxyhexane.

(28.,38,55)-5-(N-(N-((N-Methyl-N-((2-(1, 1-dimethyl)ethyl-4-thiazolyl)methyl)aminc)carbonyl}valinyl)amino)-2-(N-
((5-thiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.
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(28,38,59)-5-(N-{N-({N-Methyl-N-((2-ethenyl-4-thiazoly)methyl)amino)carbonylvalinyl)aminc)-2-(N-({5-thia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydraxyhexane.

(28,38,58)-5-(N-(N-((N-Methyl-N-{{2-(2-propeny)-4-thiazolyl) methyl)amino)-carbonylvalinyl}amine)-2-(N-((5-thia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(2S,38,58)-5-(N-{N-{{N-Methyl-N-{(2-( 1 -cyclopentenyl)-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-{(5-
thiazolyl)methoxycarbonyl)amino}-1,6-diphenyl-3-hydroxyhexane.

(28,38,59)-5-(N-(N-({N-Methyl-N-((2-( 1-cyclohexenyl)-4-thiazolyl)methyl)amino)carbonylvalinyl)amino)-2-(N-((5-
thiazolyl)methoxycarbonyijamino)- 1,6-diphenyl-3-hydroxyhexane.

(28,38,55)-5-(N-(N-{(N-Methyl-N-{(4-cyclopentenyl-4-thiazolyl) methyl)amino)-carbonyl)valinyl)amino)-2-(N-((5-thi-
azolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(2S,35,58)-5-(N-(N-{{N-Methyl-N-((4-cyciohexenyl-4-thiazolyl)methyl}amino)-carbonyl)valinyl)amino)-2-(N-{(5-thi-
azolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydraxyhexane.

(28.35,55)-5-(N-(N-{{N-Methyl-N-((2-(3-propenyl)-4-thiazolyl)methy!)amino)-carbonyl)valinyl)amino)-2-(N-((5-thia-
zolylmethoxycarbonyl)amino)-1,6-diphenyl-3-hydraxyhexane.

(25,38,55)-5-(N-{N-((N-Methyl-N-{(2-(1-propenyl)-4- thiazolyl)methyl}amino)-carbonyl)valinyl)amino)-2-(N-({5-thia-
zolyl)methoxyeerbonyl)annno) -1,6-diphenyl-3-hydraxyhexana.

(25,35,58)-5-(N-(N-((N-Methyl-N-((2-(1-methyl-1-propenyl}-4- thrazolyl)meﬂ'lyl)-amlno)carbonyl)vallnyi)ammo) -2-
(N-{(5- thlazolyi)metl'loxycarbonyl)anuno) -1,6-diphenyl-3- hydroxyhexane

(25,35,58)-5-(N-(N-((N-Methyl-N-({2-(2-methyl-1-propenyi)4- thsazolyl)methyi)amlno)carbonyl)valmyl)ammo) -2-
{N-{{5-thiazolyl)methoxycarbonyl)aminc)-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-(N-{(N-Methyl-N-((2-{ 1,2-dimethyl-1-propenyl}-4-thiazolyl)methyhami no)carbonyl)valinylyamine}-
2-(N-((5-thiazolyl)methoxycarbonyfjamino)-1,6-diphenyl-3-hydroxyhexane.

(2S,3S,58)-5-{N-(N-{(N-Methyl-N-({2-(cyclopenty)methyi-4-thiazolyl)methyl)-amino)carbonyl)valinyl)amino}-2-(N-
{(5-thiazolyl)methoxycarbonyl}amino)-1,6-diphenyl-3-hydroxyhexane.

(2S.3S.58)-5-(N-(N-((N-Methyl-N-((2-(cyclohexyl)methyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-a—(N-
((5-thiazolyl)methoxycarbonyt}amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,58)-5-(N-{N-((N-Methyl-N-((2-phenyl-4-thiazoly)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-thia-
zolyl)methoxycarbonyi}amino)-1,6-diphenyl-3-hydroxyhexane.

(28.38,58)-5-(N-(N-((N-Meu\y!-N-((a-benzyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-z-(N-((5-thia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(2S,38,58)-5-(N-(N-{(N-Methyl-N-({2-(2-phenyl)ethyl-4-thiazolyl) methyl)amino)-carbonyi)valinyllamino)-2-{N-((5-
thiazolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38.58)-5-(N-{N-(({N-Methyl-N-((2-(2-phenyl-1-ethenyl) -4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-
((5-thiazolyl)methoxycarbonyl)amino)-1 ,6-diphenyl-3-hydroxyhexane.

{2S,38, 58)-5-(N-(N-((N-Methy!-N-((z-(4-fluoro)phenyl-4-ﬂ1iazolyl)methyi)amino)carbonyi)valinyl)amino)—z-(N-((5-
thiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,35, 58)—5-(N-(N-((N-Methyi-N-((a-(2-chloro)phenyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-Z-(N-((S-
thiazolyl)methoxycarbonyl)amino}-1,6-diphenyl-3-hydroxyhexane.

(25,38,58)-5-(N-(N-{{N-Methyl-N-((2-{3-methoxy)pheny!-4-thiazolyl)methyl)amino)carbonyljvalinyl)amino)-2-(N-
{(5-thiazoly))methoxycarbonyl}amino)- 1,6-diphenyl-3-hydroxyhexane.
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(28,38,55)-5-(N-(N-{{N-Methyl-N-((2-{2-thiazolyl)-4-thiazolyl)methyl)amino)carbonyljvalinyl)amino)-2-{(N-{(5-thia-
zolylymethoxycarbonyl)amino}-1,6-diphenyl-3-hydroxyhexane.

(28,38,55)-5-(N-(N-({N-Methyl-N-{{2-(2-thiazolyl)methyl-4-thiazolyymethyl)amino)carbonyl)valinyl}amino}-2-(N-
((5-thiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-{N-((N-Methyl-N-((2-methoxy-4-thiazolyl)methyf)amino)carbonyljvalinyl)amino)-2-(N-((3-thia-
zolyl)methoxycarbonyl)aming)-1,6-diphenyl-3-hydroxyhexane.

(25,38, 58)-5-(N-{N-{(N-Methyl-N-((2-ethoxy-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-thia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38,55)-5-(N-{N-((N-Methyl-N-({2-isopropyloxy-4-thiazolyl)methyl}aminc)-carbonyljvalinyl)amino)-2 -(N-((5-thia-
zolylYmethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-(N-({N-Methyl-N-((2-(N,N-dimethylamino)methyl-4-thiazolyl)-methyl)amino)carbonyl)vali-
nyl)amino)-2-{N-{{5-thiazolyl)methoxycarbonyl}-amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,55)-5-(N-(N-((N-Methyl-N-{{2-( 1-pyrrolidinyl) methyl-4-thiazelyl)methyl})-amino)carbonyl)valinyljaming)-2-
(N-{(5-thiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38, 58)-5-(N-(N-({N-Methyl-N-({2-propyl-4-thiazolyl)methyl)Jaminc)carbonyl)valinyl)amino)-2-(N-((5-thia-
zolyl)mathoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25,35,55)-5-(N-(N-({N-Methyl-N-({2-(2-methyl)propyl-4-thiazolyl)methyljamino)carbonyl)valinyl)Jamina)-2-(N-((5-
thiazolyl)methoxycarbonyl)amino)- 1,6-diphenyl-3-hydroxyhexane.

(2S,38,58)-5-(N-(N-{{N-Methy!-N-((2-(1-methyl)propyl-4-thiazolylimethyl)amino)carbonyl)valinyl}amino}-2-(N-((S-
thiazolylymethoxycarbonyl)Jamine)-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-{N-((N-Methyt-N-((2-{ 1-ethyl)propyi-4-thiazolyl)methyl)amino)-carbonyljvaiinyl)amino)-2-(N-{(5-
thiazolyl)methoxycarbonyi)amino}-1,6-diphenyl-3-hydroxyhexane.

Example 3.

-{{{4-nitrophen nyl)-L-glani h I

Using the procedure of Example 1R, but replacing L-valine methy! ester hydrochloride with L-alanine methyl ester
hydrochloride provided the desired compound (R; 0.25, dichloromethane} in 95% yield.

Using the procedure of Example 18, but replacing N-{{{4-nitrophenyl)oxy)carbonyl)-L-valine methyl ester with the
resuttant compound of Example 3A provided, after silica gel chromatography using 97:3 CHyCl,:CH3OH, the desired
compound (R, 0.55, 95:5 CH,Cl,: CH3OH) in 24% yield. TH NMR (CDCl;) 8 1.39 (d, J = 7 Hz, 6 H), 1.43 (d, J = 7 Hz,
3 H), 2.98 (s, 3 H), 3.28 (heptet, J = 7 Hz, 1 H), 3.74 (s, 3 H), 4.46 (s, 2 H), 4.49 (q, J = 7 Hz, 1 H), 6.12 {br, 1 H), 6.98
(s, 1 H). Mass spectrum: (M + H)* = 300.

Using the procedure of Example 1T, but replacing the resultant compound of Example 18 with the resultant com-
pound of Example 3B provided the desired compound.

Using the procedure of Example 1U but replacing N-{(N-methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 3C provided, after silica gel chromatography using 97:3
CH,Cly:CH30H, 70 mg (35%) of the desired compound (R; 0.36, 95:5 CHzCly:CH;OH), mp. 56-58°C. Mass spectrum:
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(M + H)* = 693. Anal. Calied for CgsHy4Ns05Ss * 0.5H,0: C, 59.89; H, 6.46; N, 11.97. Found: C, 60.07; H, 6.39; N,
12.00.

Example 4

A 2- -4-(({N- Iin I)thi

Using the procedure of Example 1Q, but replacing 40% aqueous methylamine with 70% aqueous ethylamine pro-
vided the crude desired compound. 'H NMR (DMSO-dg) § 1.12(t, d = 7Hz, 3 H), 1.32(d, J= 7Hz, 6 H), 2.78 (q, J = 7
Hz, 2 H), 3.27 (q, J = 7 Hz, 1 H), 3.97 (s, 2 H), 7.44 (s, 1 H).

Using the procedure of Example 1S, but replacing 2-isopropyl-4-(({N-methyl)amino)methyl)thiazole with 2-isopro-
pyl-4-({(N-ethyl)amino)methyl)-thiazole provided, after silica gel chromatography using 98:2 CHCl3:CHZOH, the desired
compound (R 0.5, 95:3 CH,Clo:CHZOH) in 54% yield. 'TH NMR (CDCl3) 5 0.94 (d, J = 7 Hz, 3H), 0.98 (d, J = 7 Hz, 3
H),1.16(t, J=7Hz, 3 H), 1.39(d, J=7Hz,6 H), 216 {m, 1 H), 3.25-3.50 (M, 3 H), 3.71 (s, 3 H), 4.38 (dd, J = 8,6
Hz, 1 H), 4.46 (AA', 2 H), 6.13 (br, 1 H), 7.00 (s, 1 H). Mass spectrum: (M + H)* = 342

Using the procedure of Exampie 1T, but replacing the resultant compound of Example 18 with the resultant com-
pound of Exampie 4B provided the desired compound.

Using the procedure of Example 1U but replacing N-{{N-methyl-N-{(2-isopropyl-4-thiazolyl)methyi)amino)carbo-
nyl)-L-valine with the resultant compound of Example 4C provided, after silica gel chromatography using 98:2
CHC!3:CHZ0H, 60 mg (35%) of the desired compound (R, 0.4, 95;5 CHoCla:CHzOH), mp. 58-60°C. Mass spectrum: (M
+ H)* = 735.

Example 5
A, Ethyl 2-Isopropyithiazole-4-carboxylate,

A solution of 2.35 g (23 mmol) of 2-methylpropane-thicamide and 2.89 ml (23 mmol) of ethyl bromopyruvate in 75
ml of acetone was treated with excess MgS0, and heated at reflux for 2.5 h. The resulting mixture was allowed to cool,
filterad, and concentrated in vacuo to an oil, which was taken up in chloroform, washed sequentially with aqueous
NaHCO; and brine, dried over Na,SO4, and concentrated. The residue was purified by chromatography on silica gel
using chioroform as an eluent to provide 3.96 g (86%) of the desired compound, R 0.21 {chloroform) as an oil. "H NMR
(CDCl3) 6 1.41 (1, J = 8 Hz, 3 H), 1.42 (d, J = 7 Hz, 6 H), 3.43 (heptet, J = 7Hz, 1 H), 4.41(q, J=8Hz, 2 H), 805 (s, 1
H). Mass spectrum: (M + H)* = 200.

4 -2-i

A solution of 10 mil (10 mmol) of lithium aluminum hydride in toluene was diluted in a dry flask under Np atmosphere
with 75 ml of THF. The resulting mixture was cooled to 0°C and treated dropwise with a solution of 3.96 g (20 mmol) of
ethyl 2-isopropyl-4-thiazolecarboxylate in 10 ml of THF. After addition, the solution was stirred at 0°C for 3 h, diluted with
ether, and treated with a small amount of aqueous Rochelle's salt. After stirring, the slurry was filtered, washed with
ethyl acetate, and the combined filtrates were concentrated in vacuo. The residue was purified by silica gel chromatog-
raphy using 2% methanol in chloroform to provide 2.18 g (69%) of the desired compound, R;0.58 (4% methanol in chlo-
roform). "H NMR (CDCly) 3 1.39 (d, J = 7 Hz, 6 H), 2.94 (br, 1 H), 3.31 (heptet, J = 7 Hz, 1 H), 4.74 (s, 2 H), 7.04 (s, 1
H). Mass spectrum: (M + H)* = 158.

) -valing M

A suspension of L-valine methy! ester hydrochloride (49 g, 0.29 mol) in toluene (700 ml) was heated to 100°C and
phosgene gas was bubbled into the reaction mixture. After approximately 6 h, the mixture became homogenecus. The
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bubbling of phosgene was continued for 10 more min, then the solution was cooled with the bubbling of N, gas. The
soivent was then evaporated and the residue chased with toluene two times. Evaporation of solvent gave 40.8 g (89%)
of the crude desired compound.

A solution of 2.18 g (15 mmol) of 4-(hydroxymethyl)-2-isopropylthiazole, 15.8 mmal of a-isocyanato-valine methyl
ester and 1.5 mmol of 4-dimethylaminopyridine in 75 mi of dichloromethane was heated at reflux for 5 h. The resuiting
solution was washed successively with 10% citric acid, aqueous NaHCOj3 and brine, dried over Na;SO,, and concen-
trated in vacuo. Silica gel chromatography of the residue using 5% ethyl acetate in chloroform provided 2.67 g (57%) of
the pure desired compound, R; 0.46 (4% methanol in chloroform). NMR TH NMR (DMSO-dg) 5 1.26 (d, J = 8 Hz, 3 H),
1.32 (d, J = 7 Hz, 6 H), 3.27 (heptet, J = 7 Hz, 1 H), 3.63 (s, 3 H), 4.10 (pentet, J = 8 Hz, 1 H), 5.02 (s, 2 H), 7.47 (s, 1
H), 7.81 (d, J = 8 Hz, 1 H). Mass spactrum: (M + H)* = 287.

-{{2-lsopropyl-4-thi n

Using the procedure of Example 1T, but replacing the resultant compound of Example 15 with the resultant com-
pound of Example 5D provided the desired compound.

ming}- i 1-3-hydr:

Using the procedure of Example 1U but replacing N-{{N-methyl-N-{(2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example SE provided, after silica ge! chromatography using 2% methanol
in chloroform, 110 mg (58%) of the desired compound (R; 0.44, 10% methanol in chloroform), mp. 142-145°C. Mass
spectrum: {M + H)* = 708.

Using the procedure of Example 1U but replacing N-({N-methyl-N-((2-isopropyl-4-thiazolyl)methyi)aminc)carbo-
nyl)-L-valine with the resultant compound of Exampte SE and replacing (25,35,5S)-5-amino-2-(N-((5-thiazolyl)methox-
ycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane with (28,38,58)-2-amino-5-(N-({5-thiazolyl)methoxycarbonyl)amino)-
1.8-diphenyl-3-hydroxyhexane provided, after silica gel chromatography using 2% methanol in chloroform, 105 mg
(55%) of the desired compound (R; 0.33, 10% methanol in chioroform), mp. 172-174°C. Mass spectrum: (M + H)* =
708.

A solution of 1.12 g (5.56 mmol) of 4-nitrophenyl chloroformate in 20 ml of CH,Cl; was cooled to 0°C and treated
sequentially with 0.8 g {5.1 mmol) of 4-(hydroxymethyi)-2-isopropylthiazole and 0.6 mi (5.6 mmol) of 4-methylmorpho-
line. The resulting solution was stirred at 0°C for 1 h, diluted with CH,Cl,, washed with three portions of aqueous
NaHCOj, dried over Na»SQ,, and concentrated in vacuo to give crude 2-isopropyl-4-(p-nitrophenyloxycarbonyloxyme-
thyl)thiazole. A portion (0.53 g, 1.65 mmol) of the residue was taken up in 20 ml of chioroform, treated with 0.23 g (1.67
mmol) of L-alanine methy! ester hydrochloride and 0.36 mi (3.3 mmol) of 4-methylmorpholine, and heated at reflux for
16 h. After being allowed to cool, the solven was removed in vacuo, and the residue was puritied by silica gel chroma-
tography using 2% methanol in chioroform to provide 0.45 g (94%) of the desired compound, R; 0.43 (5% methanol in
CH,Clo). 'H NMR (DMSO-dg) 3 1.26 (d, J = 8 Hz, 3 H), 1.32(d, J = 7 Hz, 6 H), 3.27 (heptet, J = 7 Hz, 1 H), 3.63 (s, 3
H), 4.10 (p, J = 8 Hz, 1 H), 5.02 (s, 2 H), 7.47 (s, 1 H), 7.81 (d, J = 8 Hz, 1 H)}. Mass spectrum: (M + H)* = 287.

B. N-((2-Isopropyl-4-thigzolylimeth lanine.

Using the procedure of Example 1T, but replacing the resultant compound of Example 18 with the resultant com-
pound of Example 7A provided the desired compound.
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Using the procedure of Example 1U but replacing N-((N-methyl-N-((2-isopropyl-4-thiazolyl)methyl}amino)carbo-
nyl)-L.-valine with the resultant compound of Example 7B provided, after silica gal chromatography using 1% methanol
in chloroform, 110 mg {69%) of the desired compound (R; 0.4, 5% methanol in CHClo), mp. 59-61°C, Mass spectrum:
(M + H)* = 680. Anal. Caled for C34H41N5OgS2 « 0.5H,0: C, 59.28; H, 6.15; N, 10.17. Found: C, 59.37; H, 5.96; N,
10.18.

Prepared from commercially available ethyl-3-bromo-propionate by using the procedure of A.E.DeCamp, et al.,
(Tetrahedron Lett. 1991, 32, 1867).

Lithium diisopropylamide (LDA) was prepared by dropwise addition of 16.5 ml {41.2 mmol} of 2.5 M n-BuLi to a
solution of 5.8 ml {41.2 mmol) of diisopropyl amine in 30 mi of dry tetrahydrcfuran at -78°C. The LDA solution was stirred
for 30 min at -78°C and 6.0 g (19.6 mmol) of the resultant compound of Example 8A in 30 mi of dry tetrahydrofuran was
added dropwise. The reaction mixture was stirred for 30 min at -78°C and 4.7 ml (49.1 mmwl) of ethyl chloroformate was
then added. After being stirred at -78°C for 5 h, the reaction was quenched with saturated aqueous NH,Cl, extracted
with three 60 ml portions of dichioromethane. The combined organic layers were dried over Na,S0,, concentrated in
vacuo and the residue was purified by silica gel chromatography using 25% ethyl acetate in hexane to provide 4.73 g
{64%) of the desired compound as a white solid. Mass spectrum: (M+H)* = 378,

Sodium metal (536 mg, 23.3 mmol) was dissolved in 10 ml of absolute ethanol. A solution of 4.0 g (10.6 mmol) of
the resultant compound of Example 8B in 50 ml of absolute ethanol was added dropwise. The mixture was stirred at
ambient temperature for 20 min and 5-chioromethylthiazole hydrochloride was then added. After being stirred at ambi-
ent temperature for 60 h, the reaction was cooled in an ice bath, neutralized with 10% citric acid to pH ~8 and exiracted
with four 50 ml portions of dichloromethane. The combined organic layers were dried over Na,;SQy, concentrated in
vacuo and the residue was purified by silica gel chromatography using 10% methanol in dichloromethane to provide
3.88 g (78%) of the desired compound as a white foamy solid. Mass spectrum: (M+H)* = 475.

ming)}-2-phenyl i Ndihydrofuran-2{3H)-

A solution of 3.88 g (8.18 mmol) of the resultant compound of Example 8C in 65 ml of dimethoxyethane was treated
with 32.7 ml (32.7 mmel) of 1 M agueous lithium hydroxide. After being stirred at ambient temperature for 4 h, the bulk
of the 1,2-dimethoxyethane was removed in vacuo. The remaining mixture was treated with 10% citric acid to pH 4~5
and extracted with four 50 ml portions of dichloromethane. The combined organic layers were dried over Na,SCO,4 and
concentrated in vacuo to give the ¢rude ackil. The acid was dissolved in 50 ml of toluene, heated at reflux for 15 h. The
solvent was removed in vacuo, and the residue was separated by silica gel chromatography using 50% ethyl acetate in
hexane to provide 0.86 g {26%) of 3R isomer and 1.58 g (48%j) of the desired compound as a white solid. TH NMR
(CDCl3) 5 1.40 (s, 9H), 1.84 (m, 1H), 2.21 (ddd, 1H), 2.82-2.9¢ (m, 3H), 3.07 (dd, 1H), 3.43 (dd, 1H), 3.97 (br q, 1H),
4.36 (ddd, 1H), 4.55 (br d, 1H}, 7.21-7.33 (m, SH), 7.63 (s, TH), 8.69 (s, 1H). Mass spectrum: (M+H}* =

A solution of 1.50 g (3.73 mmol) of the resultant compound of Example 8D in 80 mi of a 2:1 mixture of 1,2-dimeth-
oxyethane and water was treated with 14.9 ml (14.9 mmol} of 1 M aqueous lithium hydroxide. After being stirred at
ambient temperature for 1.5 h, the bulk of the 1,2-dimethoxyethane was removed in vacuo. The remaining mixture was
treated with 10% citric acid to pH 4~5 and extracted with four 50 ml portions of dichloromethane. The combined organic
layers were dried over NaySQO4 and concentrated in vacuo to give 1.48 g of the crude hydroxy acid. This hydroxy acid
was dissolved in 14 mi of dry DMF and 2.64 g (17.5 mmo!) of tert-butyldimethylsily! chioride and 2.23 g (32.8 mmol) of
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imidazole were added. After being stirred at ambient temperature for 18 h, 28 ml of methanol was added to the mixture.
Stirring was continued for 4 h and the solvents were then removed in vacuo. The residue was treated with 10% citric
acid to pH 45 and extracted with four 50 mi portions of dichloromethane. The combined organic layers were dried over
NapS0,, concentrated in vacuo and the residue was purified by silica gel chromatography using 10% methanol in
dichloromethane to provide 1.70 g (85%) of the desired compound as a white foamy solid. Mass spectrum: (M+H)* =
529.

Anal. Calcd for CoyHyaN,OsS8i + 0.5H,0: C, 59.64; H, 7.97: N, 5.15; Found: C, 59.71; H, 7.83; N, 5.31.

A solution of 500.0 mg (0.935 mmol) of the resultant compound of Example 8E, 402 i (1.87 mmol) of diphenyl-
phosphoryl azide and 326 ul (2.38 mmol) of triethylamine in 5 mi of dioxane was heated at 70°C for 1 h. Benzyl alcohol
{483 pl, 4.67 mmol) was subsequently added. The mixture was stirred at 80°C for 24 h. The solvents were removed in
vacuo and the residue was purified by silica gel chromatography using 10% methanol in dichloromethane to provide
598.1 mg (100%) of the desired compound as a white foamy solid. Mass spectrum: (M+H)" = 640.

A solution of 570.6 mg (0.892 mmol) of the resultant compound of Example 8F in 25 mi of tetrahydrofuran was
treated with 0.89 ml of 1 M solution of tetrabutylammonium fluoride in tetrahydrofuran. After being stirred at ambient
temperature for 20 h, the solvent was removed in vacuo and the residue was purified by silica gel chromatography using
10% methanol in dichloromethane to provide 295.6 mg (63%) of the desired compourkt as a white solid. 14 NMR
(CDCl3) 5 1.39 (s, 9H), 1.54 (m, 2H), 2.87 (m, 2H), 3.08 (m, 2H), 3.69 (m, 2H), 3.96 (m, 1H), 4.77 (br d, 1H), 5.08 (s,
2H), 5.11 (br s, 1H), 7.18-7.36 {m, 10H), 7.53 (s, 1H), 8.67 (s, 1H). Mass spectrum: (M+H)* = 526.

The resultant compound of Example 8G (201.2 mg, 0.383 mmol) was dissolved in 1 ml of acetic acid saturated with
hydrogen bromide and stirred at ambient temperature for 1 h. The solvent was removed in vacuo. The residue was
treated with 2 mi of saturated aqueous NaHCQ;, extracted with five 5 ml portions of dichloromethane. The combined
organic layers were dried over Na,SO, and concentrated in vacuo to provide 99.3 mg {(89%) of the desired compound
as a white solid. Mass spectrum: (M+H)* = 292.

A solution of 95.7 mg (0.328 mmol) of the resultant compound of Example 8H and 40.0 mg (0.328 mmol) of phe-
nylboric acid in 5 ml of toluene was heated at reflux and the water azeotropically removed with the aid of a Dean Stark
trap until the distillate was clear. The solvent was then removed in vacuo to provided 124.3 mg (100%) of the desired
compound &s a resin. Mass spectrum: (M+H)* = 378.

A solution of 100.0 mg (0.265 mmol) of the resultant compound of Example 8| and 74.0 mg (0.265 mmol) of ((5-
thiazolyl)methyl)-{4-nitrophenyl)carbonate in S ml of tetrahydrofuran was stirred at ambient temperature for 24 h. The
solvent was then removed in vacuo. The residue was dissolved in 20 mi of dichloromethane, washed with three 5 ml
portions of 0.5N NaOH and two 5 ml portions of water. The organic layer was dried over NazS0,4 and concentratad in
vacuo. The residue was purified by silica gel chromatography using 2% methanol and 2% isopropylamine in chloroform
to provide 22.8 mg (20%) of the desired compound as a white solid. Mass spectrum: {M+H)* = 433.

Using the procedure of Example 1U but repiacing (28,38,5S)-5-amino-2-(N-{(S-thiazolyl)methoxycarbonyl)amino)-
1,6-dipheny!-3-hydroxyhexane with the resultant compound of Example 8J provided 16.7 mg (47%) of the desired com-
pound as a white solid. "H NMR (CDClg) & 0.90 (d, 3H), 0.94 (d, 3H), 1.38 (d, 6H), 1.63 (m, 2H}, 2.32 (m, 1H), 2.85 (m,
2H), 2.97 (s, 3H), 3.04 (m, 2H), 3.31 (m, 1H), 3.68 (m, 1H), 3.77 (m, 1H), 3.96 (m, TH), 4.16 (m, 1H), 4.39 (s, 2H), 5.22
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(m, 4H), 6.40 (br s, 1H), 6.80 (brd, 1H), 7.04 (s, 1H), 7.18-7.28 (m, 5H), 7.55 (s, 1H), 7.83 (s, 1H), 8.58 {s, 1H), 8.80 (s,
1H). Mass spectrum: (M+H)* = 728,

Example 9
A, 4-(Chior -2-(dim ino)thiazol

A mixture of 15 g {144 mmol) of N,N-dimethylthiourea and excess MgSO, in 350 ml of acetone was heated to reflux
and treated dropwise with a solution of 18.3 g (144 mmol) of 1,3-dichloroacetone in 35 ml of acetone. The resulting mix-
ture was heated at reflux for 1.5 h, allowed to cool, filtered, and concentrated in vacuo. The residue was purified by silica
gel chromatography using 20% ethyl acetate in hexane to provide 14.0 g (70%) of the desired compound.

-{N,N-Dim ino)-4- igzole.

A solution of 5.186 g {29 mmol) of 4-(chloromethyl)-2-{dimethylamino)thiazole in 100 ml of 1:1 THF/H;0 was
cooled to 0°C and treated dropwise with a solution of 5.73 g (29 mmol) of silver tetrafluoroborate in 50 mi of 1:1
THF/H,0. After being stirred for 1 h, the mixture was filtered, the solid mass was washed with ethyl acetate, and the
combined filtrates were concentrated in vacuo. The black residue was purified by silica gel chromatography to provide
0.80 g (17%) of the desired compound (R 0.24, 6% methanol in chloroform) as an oil. TH NMR (CDCig) & 2.67 (br, 1
H), 3.09 (s, 6 H), 4.54 (s, 2 H), 6.35 (s, 1 H). Mass spectrum: (M + H)* = 159.

A solution of 505 mg (3.19 mmo!) of 2-(N,N-dimethylamino)-4-(hydroxymethyi)thiazole, 3.19 mmol of a-isocyanato-
L-valine methyl ester, and 100 mg of 4-dimethylaminopyridine in 30 mi of dichioromethane was heated at reflux for 3 h.
The resulting solution was aliowed to cool, diluted with dichloromethane, washed sequentially with 10% citric acid.
aqueous Na,COj, and brine, dried over Na,SO,, and concentrated in vacuo. The residue was purified by silica gel
chromatography using 2% methanol in chloroform to provide 0.95 g (95%) of the desired compound, R 0.42 (4% meth-
anol in chioroform). TH NMR (CDCl3) § 0.84 (d, J = 7 Hz, 3 H), 0.93 (d, J = 7 Hz, 3H), 2.12 (m, 1H),3.11 (s, 6 H),3.73
(s, 3H), 4.24 {dd, J = 8, 4 Hz, 1 H), 4.99 (s, 2 H), 5.26 (br d, 1 H), 6.49 (s, 1 H). Mass spectrum: (M + H)* = 316.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resuttant com-
pound of Example 9C provided the desired compound. Mass spectrum: (M + H)* = 302.

Using the procedure of Example 1U but replacing N-{(N-methyl-N-({2-isopropyl-4-thiazolyl)methyi)amino)carbo-
nyl)-L-valine with the resultant compound of Example 9D provided, after silica gel chromatography using 2% methanol
in chioroform, 100 mg of the desired compound (R; 0.49, 10% methanol in chloroform), mp. 162-165°C. Mass spec-
trum: (M + H)* = 709.

Using the procedure of Example 1U but replacing N-({N-methyl-N-({(2-isopropyl-4-thiazolyl)methyt)aminc)carbo-
nyl)-L-valine with the resuitant compound of Example 9D and replacing (28,38,58)-5-amino-2-(N-((5-thiazolylymethox-
ycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane with (28,38,58)-2-amino-5-{N-({5-thiazolyl)methoxycarbonyl)amino)-
1,6-diphenyl-3-hydraxyhexane provided, after silica gel chromatography using 2% methanol in chloroform, 25 mg {10%)
of the desired compound (R; 0.49, 10% methanol in chioroform), mp. 157-159°C. Mass spectrum: (M + H)* = 709.
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4- in i rpholing.

A solution of 3.35 g (18.8 mmol) of thiocarbonyl diimidazole in 100 ml of THF was treated with 0.82 mi (9.4 mmol)
of morpholine. After being stirred at ambient temperature for 3.5 h, an additional 0.82 mi portion of morpholine was
ackied, and stirring was continued. After 6 h, the solution was treated with excess concentrated aqueous ammonia, and
stirred overnight. The resulting solution was concentrated in vacuo, taken up in chloroform, separated from the aqueous
phase, dried over Na,SO,, and concentrated. Purification of the residue by silica gel chromatography using ethyl ace-
tate provided 1.85 g (76%) of the desired compound, Ry 0.17 (10% methanol in chloroform), as a white solid. THNMR
(CDCly) 5 3.76 (m, 4 H), 3.83 (m, 4 H), 5.75 (br, 2 H). Mass spectrum: (M + H)* = 147,

B. Ethyt 2-{4-Mor inyl)thi -4 }

A mixture of 1.85 g (12.7 mmol) of 4-{{amino)thiocarbonyl)morpholine, 1.59 mi {12.7 mmol) of ethyl bromopyruvate,
and excess MgSOy in 50 mi of acetone was heated at reflux for 2 h. The resulting mixture was aliowed to cool, fittered,
and concentrated in vacuc. The residue was taken up in chioroform, washed with aqueous NaHCO;, dried over
NaoS0,, and concentrated. Silica gel chromatography using 1% methanol in chioroform provided 1.7 g (55%) of the
desired compound, R; 0.70 (ethyl acetate). Mass spectrum: (M + H)* = 243.

. 2-(4- holi -

A solution of 7.0 mi (7.0 mmol) of lithium aluminum hydride in toluene was diluted with 10 ml of THF, cooled to 0°C,
and treated with a solution of 1.7 g (7.0 mmol) of ethyl 2-(4-morpholinyl)thiazole-4-carboxylate in 25 ml of THF. The
resuiting solution was stired for 1 h, quenched cautiously with aqueous Rochelle's salts, diluted with chloroform, fil-
tered, dired over Na,SO,, and concentrated in vacuo. Silica gel chromatography using 2-4% methanol in chloroform
provided 856 mg (61%) of the desired compound, R 0.16 (4% methanol in chloroform). "H NMR (CDCly) 6 2.44 (br, 1
H), 3.46 (t, J = 5 Hz, 4 H), 3.81 (t. J = 5 Hz, 1 H), 4.55 (br 5, 2 H), 6.45 (s, 1 H). Mass spectrum: (M + H)* = 200.

Using the procedure of Example 9C but replacing 2-(N,N-dimethylamino)-4-(hydroxymethyijthiazole with 2-(4-mor-
pholinyl)-4-(hydroxymethyl)thiazole provided, after silica gel chromatography using 1% methanol in chloroform, the
desired compound, Ry 0.54 (4% methanol in chloroform), in 65% yield. TH NMR (CDCl3) 6 0.97 (d, J = 7 Hz, 3 H), 1.00
(d,J = 7Hz, 3 H), 2.25 (m, 1 H), 3.50 (dd, J = 5,4 Hz, 2 H), 3.76 {s, 3 H), 3.84 (dd, J = 5, 4 Hz, 2 H) 4.67 (dd. J = 9. §
Hz, 1 H), 7.63 (brd, 1 H), 8.02 (s, 1 H).

. N-{{2-{4-Morpholinyl)-4-thiazol ljvaline.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 11D provided the desired compound.

Using the procedure of Example 1U but replacing N-((N-methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 11E provided, after silica gel chromatography using 2% methanol
in chioroform, 201 mg (92%) of the desired compound (R; 0.19, 4% methanol in chloroform), mp. 169-170°C. Mass
spectrum: (M + H)* = 751.

Example 12

Using the procedure of Exampla 1U but replacing N-{(N-methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 11E and replacing (28,38,58)-5-amino-2-(N-((5-thiazolyl)meth-
oxycarbonyl}amino)-1,6-diphenyl-3-hydroxyhexane  with  (25,35,55)-2-amino-5-(N-{(5-thiazolyl)methoxycarbonyl)
amino)-1,6-diphenyl-3-hydroxyhexane provided, after silica gel chromatography using 2% methanol in chloroform, 196
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mg (90%) of the desired compound (R; 0.19, 4% methanol in chioroform), mp. 146-148°C. Mass spectrum: (M + H)* =
751.

Example 13
A. 1-((Amino)thi

Using the procedure of Example 11A but replacing morpholine with pyrrolidine, and stirring the solution for six days
after addition of aqueous ammonia provided the desired compound. *H NMR {CDCl3) & 1.97 (m, 2 H), 2.1 (m, 2 H),
3.38 (brt, 2 H), 3.85 (brt, 2 H), 5.56 (br, 2 H). Mass spectrum: (M + H)* = 131.

hyl 2-(1-Pyrrolidinyl)thiazol

Using the procedure of Example 11B but replacing 4-({aming)thiocarbonyl)morphoiine with 1-{{(amino)thiocarbo-
nyl)pyrrolidine provided the desired compound. 'H NMR (CDClg) 3 1.37 (t, J = 7 Hz, 3 H), 2.04 (m, 4 H), 3.51 (m, 4 H),
4.35(q, J = 7 Hz, 2 H), 7.37 (s, 1 H). Mass spectrum: (M + H)* =227.

iclinyt)-4- iazole.

Using the procedure of Example 11C but replacing ethyl 2-(4-morpholinyl)thiazole-4-carboxylate with ethyl 2-(1-
pyrrolidinyl)thiazole-4-carboxylate provided, after silica gel chromatography using 2 - 4% methanol in chloroform, the
desired compound (R; 0.26, 4% methanol in chloroform) in 53% yield. 'H NMR (CDCl3) § 2.04 (m, 4 H), 2.75 (br, 1 H),
3.45 (M, 4 H), 4.56 (5, 2 H), 6.32 (5, 1 H). Mass spectrum: (M + H)* = 185.

Using the procedure of Example 9C but raplacing 2-(N,N-dimethylamino)-4-(hydroxymethyt)thiazole with 2-(1-pyr-
rolidinyl}-4-(hydroxymethyl)thiazole provided, after silica gel chromatography using 1.5% methanol in chioroform, the
desired compound (R 0.34). TH NMR (CDCl3) 6 0.89 (d, J = 7 Hz, 6 H), 2.04 {m, 4 H), 2.14 (m, 1 H), 3.46 (m, 4 H), 3.74
(s, 3H), 4.30 (dd, J = 9, 4 Hz, 1 H), 5.01 (s, 2 H), 5.33 (br d, 1 H), 6.44 (s, 1 H). Mass spectrum: (M + H)* = 342.

N-((2-{1-Pyrrolidinyl)-4-thi l

Using the procedure of Example 1T, but replacing the resultant compound of Example 18 with the resultant com-
pound of Exampie 13D provided the desired compound.

Using the procedure of Example 1U but replacing N-{(N-methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 13E provided, after silica gel chromatography using 1 - 3% meth-
anol in chioroform, 120 mg (53%) of the desired compound, mp. 146-148°C. Mass spectrum: (M + H)* = 735.

Example 14

Using the procedure of Example 1U but replacing N-((N-methyl-N-{{2-isopropyi-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 13E and replacing (25,38,58)-5-amino-2-(N-((S-thiazolyl)meth-
oxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane ~ with  (25,35,58)-2-amino-5-(N-((S-thiazolylmethoxycarbonyl)
amino)-1,6-diphenyl-3-hydroxyhexane provided, after silica gel chromatography using 2% methanol in chloroform, 89
mg (39%) of the desired compound (R; 0.16, 4% methanol in chloroform), mp. 165-167°C. Mass spectrum: (M + H)* =
735.
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-{S0Dropyi-4- 1o inQ}m iazole.

A solution of 1.8 g (10.2 mmol) of 4-(chloromethyl)-2-isopropylthiazole hydrochloride in 10 mi of chloroform was
added dropwise with stirring to 10 ml of cyclopropylamine. The resulting solution was stirred at ambient temperature for
16 h, concentrated in vacuo, and puritied by silica gel chromatography using 5% methanol in chloroform to provide 0.39
g (199} of the desired compound. 'H NMR (DMSO-dg) & 0.24 (m, 2 H), 0.35 (m, 2H), 1.30 (d, J = 7 Hz, 6 H), 2.10 (tt,
J =12, 3 Hz, 1 H), 3.23 (heptet, J = 7 Hz, 1 H), 3.77 (5, 2 H), 7.21 (s, 1 H). Mass spectrum: (M + H)* = 197.

Using the procedure of Example 18, but replacing N-({{4-nitrophenyl)oxy)carbonyl)-L-valine methyl ester with N-
({{4-nitrophenyl)oxy)carbonyl)-i.-alanine methyl ester and replacing 2-isopropyl-4-({(N-methyllamino)methyl) thiazole
with the resultant compound of Example 15A provided, after silica gel chromatography using 1% methanol in chioro-
form, the desired compound (R 0.54, 5% methanol in chloroform) in 56% yield. 'H NMR (DMSO-dg)  0.70 (m, 2 H),
0.80 (M, 2 H), 1.30 (d, J = 7 Hz, 6 H), 1.34 (d, J = 7 Hz, 3 H), 2.57 (m, 1 H), 3.22 (heptet, J = 7 Hz, 1 H), 3.62 (s, 3 H),
4.23 (pentet, J = 7 Hz, 1 H), 4.44 (AA', 2 H), 6.54 (d, J = 7 Hz, 1 H), 7.05 (s, 1 H). Mass spectrum: (M + H}* = 326.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 15B provided the desired compound.

Using the procedure of Example 1U but replacing N-{(N-methyl-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 15C provided, after silica gel chromatography using 1% methanol
in chloroform, 74 mg (40%) of the desired compound (R; 0.25, 5% methanol in chloroform), mp. 65-67°C. Mass spec-
trum: (M + H)* = 719. Anal. Calcd for C37H4gNgO5S2 < 0.5H,0: C, 61.05; H, 6.51; N, 11.54. Found: C, 61.08; H, 6.32;
N, 11.44.

Example 16
A. 2-ls0pr hi - I

A solution of ethy! 2-isopropytthiazole-4-carbaxylate (1 mmol) in 50 ml of dry dichloromethane was cooled to -78°C
under N, atmosphere and treated dropwise with 1.2 mmol of diisobutylaluminum hydride (1.5 M in toluene). The result-

ing solution was stirred for 0.5 h, quenched with aqueous Rochelle salts, extracted with dichloromethane, dried over
Na,S0,, and concentrated in vacuo to provide the crude desired compound.

4-{1-Hydr [}-2-igopr jazole.

A solution of the resultant compound of Example 16A (0.5 mmol) in 25 ml of dry THF was cooled to -20°C under
Ar atmosphere, treated with 0.5 mmol of methylmagnesium chloride (3.0 M in THF), stirred for 15 min, and quenched
with water. Tha mixture was extracted with ethyl acetate, dried over Na»SQ,4, and concentrated in vacuo to provide the
crude desired compound.

Using the procedure of Example 5D but replacing 4-(hydroxymethyl)-2-isopropylthiazole with 4-(1-hydroxyethyl)-2-
isopropylthiazele provided the desired compound.

D. N-(1-(2-] =4-thi nyljvali

Using the procedure of Example 1T, but replacing the resultant compound of Example 18 with the resultant com-
pound of Example 16C provided the desired compound.
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Using the procedure of Example 1U but replacing N-{(N-methyl-N-{(2-isopropyl-4-thiazolyl)methyl}amino)carbo-
nyl)-L-valine with the resultant compound of Example 16D provided the desired compound.

X le 1

Using the procedure of Example 18, but replacing 2-isopropyl-4-{{(N-methyl)amino)methyljthiazole with the result-
ant compound of Example 15A provided, after silica gel chromatography using 1% methanol in chloroform, the desired
compound (R; 0.64, 5% methanol in chloroform) in 91% yield. 'TH NMR (DMSO-dg) 5 0.73 (m, 2 H), 0.82 (m, 2 H), 0.90
{d,J =7 Hz, 6 H), 1.30 (d, J = 7 Hz, § H}, 2.10 (octet, J = 7 Hz, 1 H}, 2.62 (m, 1 H), 3.23 (heptet, J = 7 Hz, 1 H), 3.64
{s,3H), 410 (dd, J = 9, 6 Hz, 1 H), 4.45 {AA", 2 H), 6.29 (d, J = 9 Hz, 1 H}, 7.0€ (s, 1 H). Mass spectrum: (M + H)* =

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 17A provided the desired compound.

Using the procedure of Example 1U but replacing N-{(N-methyl-N-{{2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 178 provided, after silica get chromatography using 1% methanol
in chioroform, 85 mg (48%) of the desired compound (R 0.30, 5% methanol in chioroform), mp. 65-66°C. Mass spec-
trum: (M + H)* = 747. Anal. Caled for CagHsgNgOsSo: C, 62.71; H, 6.75; N, 11.25. Found: C, 62.74; H, 6.61; N, 11.03.

Example 18
4-Chi -4 I

To a solution of iscbutyramide (9.876 g, 0.1122 mol) in acetene (130 mL) was added 1,3-dichloroacetone (10.0 g,
0.0748 mol), NaHCOj5 (9.429 g, 0.1122 mol), and MgSO,4 (18.01 g, 0.1496 mol). The mixture was heated at reflux under
argon for 63 hrs, then cooled to room temperature, vacuum fittered, and concentrated in vacuo to a dark brown semi-
solid. The residue was purified by SiO, flash chromatography using a gradient of E{OAC/CHxCl» (5%, 10%, 20%, 40%)
to obtain the desired product as an orange liquid (6.06 g, 0.0341 mol, 46%): 1H NMR (CDCl3) 8 1.20-1.28 (m, 6H), 2.56-
2.72 {m, 1H), 3.70 (s, 2H), 4.18 (d, J=9.6 Hz, 1H), 4.38 (d, J=9.6 Hz, 1H). Mass spectrum: (M + H)* = 178, 180.

4-Chlor |-2-isopropyloxazole.

A solution of 4-chioromethyl-4-hydorxy-2-isopropyloxazoline (4.88 g, 0.0275 mol) in 1,2-dichloroethane (20 mL)
was added to a solution of SOC!, (2.40 mL, 0.0329 mol) in 1,2-dichloroethane (80 mL) at 0° C under argon, and the
solution was heated to 70° C. After 15 min at 70° C, the reaction was cooled {0 room temperature and the solvent
removed by rotary evaporation in vacuo. Drying the residue on high vacuum gave the desired compound as a brown
semi-solid (4.20 g, 0.0263 mol, 96%): TH NMR (CDCls) 5 1.36 (d, J=7.5 Hz, 6H), 3.03-3.18 (m, 1H), 4.50 (s, 2H), 7.56
(s, 1H). Mass spectrum: (M + H)* =160, 162.

. 2-1 -4-{{{N-m llamin I |

To 40% aqueous methylamine (100 mL) was added dropwise a suspension of 4-chloromethyl-2-isopropyioxazole
(4.20 g, 0.0263 mol) in p-dioxane/H>0 (1:1 (v/v), 20 mL) over a 25 min periad. After stirring for 45 min at ambient tem-
perature, the volume was reduced to ca. 50 mL by rotary evaporation in vacuo, and NaCl was added. The aquecus was
extracted with CHCIa (4x100 mL), and the combined extract was dried over NayS0, and concentrated in vacuo. The
resulting brown liquid was chromatographed on a 200 g SiO, flash column with 2% /PrNH,/CH,Cl, followed by a gra-
dient of /PrNHa/MeOH/CH,Cly (0.5:2:97.5, 0.5:4:95.5). Concentration in vacuo of the product-containing fractions
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afforded the desired compound as a golden oil (2.89 g, 0.0187 mol, 71%): H NMR (CDCly) 5 1.33 (d, J=6.9 Hz, 6H),
2.46 (s, 3H), 2.99-3.14 (m, 1H), 3.64 (s, 2H), 7.42 (s, 1H). Mass spectrum: (M + H)* = 155, (M + NHy)* = 172.

A solution of N-(((4-nitrophenyljoxy)carbonyl)-L-valine methyl ester (0.903 g, 0.00305 mol) in anhydrous DMF (6
mL} was added to a solution of 2-isopropyl-4-(((N-methyl)amino)methyl)oxazole (9, 0.470 g, 0.00305 mol} in anhydrous
DMF (6 mL} under argon, and the yellow solution was stirred at room temperature for 30 min. Solvent was removed by
rotary evaporation in vacuo and the resultting oil dried on high vacuum for 1 hr. The residue was applied to a 150 g Si0;
flash column and eluted with 20% EtOAG/CH,Cl, and 3% MeOH/CH,Cl,. The material obtained after concentration of
the product fractions was repurified on a 100 g SiO; flash column with & gradient of MeOH/CHCl; (1%, 2%, 3%) to
obtain the desired compound as an il (0.515 g, 0.00165 mol, 54 %): TH NMR (CDCls) 5 0.97 (gd. j1=9 Hz, J=6.9 Hz,
6H), 1.33 (d, J=6.9 Hz, 6H), 2.11-2.23 (m, 1H), 2.98 (s, 3H), 3.00-3.13 (m, 1H), 3.77 (s, 3H), 4.23-4.36 (m, 2H), 4.36-
4.42 {m, 1H), 5.79-5.86 (br d, 1H), 7.46 (s, 1H). Mass spectrum: (M + H)* = 312,

To a solution of the resultant compound of Example 18D 10 (0.511 g, 0.00164 mol) in p-dioxane (10 mL) and HO
(5 mL) was added LiOH monohydrate (0.103 g, 0.00246 mol). After stirring at room temperature for 1 hr, the p-dioxane
was removed by rotary evaporation in vacuo, and the remaining aqueous solution was treated with 1N aq HCI (2.46 mL}
and extracted with ethyl acetate (4x100 mL). The combined organic extract was washed with saturated brine and dried
for 15 mins over Na;SQ,. Goncentration in vacuo followed by CH,Cl; chases (2x) afforded the desired compound as a
white salic (0.480 g, 0.00161 mol, 98%): 'H NMR (DMSO-dg) 5 0.90 (dd, J1=6.9 Hz, J;=2.4 Hz, 6H), 1.24 (d, J=6.9 Hz,
6H), 1.99-2.12 (m, 1H), 2.83 (s, 3H), 2.96-3.10 (m, 1H), 3.96 (dd, J1=8.4 Hz, J,=6 Hz, 1H), 4.19-4.32 (m, 2H}, 6.26 (d,
J=8.4 Hz, 1H), 7.80 (5, 1H). Mass spectrum: (M + H)* = 298

Using the procedure of Example 1U but replacing N-({N-methyl-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with N-({N-methyl-N-{(2-isopropyl-4-oxazolyl)methyl)amino)carbonyl)-L-valine provided, after silica gel
chromatography using 3 - 5 - 7% methanol in chloroform, 70 mg, (53%) of the desired compound. TH NMR {(DMSO-d;)
50.74 (d, J=6.3 Hz, 6H), 1.23 (d, J=6.9 Hz, 6H), 1.38-1.51 (m, 2H), 1.80-1.94 (m, 1H), 2.54-2.74 (m, 5H), 2.83 (s, 3H),
2.94-3.09 (m, 1H), 3.53-3.63 (m, 1H), 3.76-3.97 (m, 2H), 4.08-4.35 (m, 3H}, 4.63 (d, J=6 Hz, 1H), 5.08-5.19 (m, 2H),
5.90 (d, J=8.7 Hz, 1H), 6.89 (d, J=9 Hz, 1H}, 7.07-7.25 (m, 12H), 7.68 (d, J=8.7 Hz, 1H), 7.77 (s, 1H), 7.86 (s, TH), 9.05
(s, 1H). High resolution mass spectrum: calcd for C37HgNgOgS: 705.3434. Found: 705.3431 (M + H)*. Anal. Calcd for
Ca7HagNg0OgS * 0.5H,0: C, 62.25; H, 6.92; N, 11.77. Found: C, 62.35; H, 6.86; N, 11.34.

Ex; e 1
. Methyl i

A 100 mL 3-neck flask {equipped with septum, stopper, and a short path mini distillation head with cow collector
cooled to -78° C) was charged with p-toluenesulfony! chioride (36.25 g, 0.1901 mol) and quinoline (60 ml.). The vigor-
ously stirred solution was heated to 75° C with the system under vacuum (H,O aspirator with trap cooled to -40° C}.
Neat N-methylformamide (7.50 g, 0.127 mol) was added via syringe in small portions over 15 mins. The increasingly
viscous solution was heated for 10 mins, at which time gas evolution had ceased. Material in the cow collector and in
the vacuum trap were combined and vacuum distilled to provide the compound as a colorless liquid (2.06 g, 0.0502 mol,
39%).

Prepared according to the procedure of Schalikopf {J. Am. Chern. Soc. 112 (10) 4070 (1990)). To a solution of
methyl isocyanide (2.88 g, 0.0702 mol) in THF (50 mL) under argon at -78° C was added dropwise n-butyliithium solu-
tion (1.6M in hexanes, 44 mL) over 15 mins. After stirring for an additional 20 mins at -78° C, a solution of ethy! diethoxy-
acetate (12.62 g, 0.0702 mol) in THF (15 mL) was added dropwise over 20 mins. The bath was allowed to warm to -30°
C over the next 2 hrs and the reaction was then stirred at 0° C for 30 mins. The reaction was quenched at 0° C with
glacial HOAG (4.22 g, 0.0702 mol) and the solvent was removed by rotary evaporation in vacuo. The golden solid was
partitioned with H,O (45 mL) and EtOAc (200 mL), and the agueous extracted with EtOAc (2x200 mL). The combined
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organic was washed with satd aq NaCl, dried over Na,SO,, and concentrated in vacuo to a brown oil. Chromatography
on a 300 g Si0, flash column with a gradient of EtOAchexane (10%, 15%, 20%) afforded the desired compound as a
colorless liquid (7.46 g, 0.0436 mol, 62%): "H NMR (CDClg) & 1.25 (t, J=6.9 Hz, 6H), 3.56-3.70 (m, 4H), 5.62 (s, 1H),
7.26 (s, 1H), 7.86 (s, 1H). Mass spectrum: (M + H}* = 172.

C. 5-Oxazolecarboxaldehyde

A flask was charged with 5-({diethcxy)methyl)oxazole (1.02 g, 0.00596 mol) and cooled to 0° C. A solution of trif-
luoroacetic acid/CH,Cl, (1:1 (v/v), 6.7 mL) and H,O (0.39 mL) was added and the solution stirred at 0° C for 10 min.
The solvent was removed in vacuo, and the residue was treated with toluene and concentrated. Chromatography on a
100 g SO, flash column with a gradient of EtOAc/hexane (20%, 30%, 40%) afforded the desired compound as a color-
less liquid (0.344 g, 0.00354 mol, 59%): 'H NMR (CDCl3) 5 7.89 (s, 1H), 8.12 (s, 1H), 9.87 (s, 1H). Mass spectrum: (M
+H)* = 98.

Hydr: | |

A solution of 5-oxazolecarboxaldehyde (0,627 g, 0.00646 mol} in MeOH (10 mL) under argon at 0° C was treated
with NaBH, (0.247 g, 0.00646 mol). After 5 mins the reaction was quenched with acetone and the solvent removed by
rotary evaporation in vacuo. Chromatography on a 100 g SiO; flash column with a gradient of MeOH/CH,Cl, (5%, 10%)
afforded the desired compound as & colorless oil (0.408 g, 0.00412 mol, 64%): YH NMR (CDCl3) 6 2.03 (¢, J=6.0 Hz,
1H), 4.70 (d, J=6.0 Hz, 2H), 7.04 (s, 1H), 7.87 (5, 1H). MS (CUNH;) rve 117 (m+NH,), 100 (m+H).

A solution of 5-(hydraxymethyl)oxazole {1.31 g, 0.0132 mol) in CHCl, (70 mL) under argon at 0° C was treated
with triethylamine (1.90 mL, 0.0139 mol) and 4-nitrophenyl chloroformate (2.75 g, 0.0132 mol). After stirring at 0° C for
2.5 hrs, solvent was removed by rotary evaporation in vacuo and the yellow solid was dried on vacuum pump to provide
the crude desired compound.

A solution of crude ((5-axazolyl)methyl)-(4-nitrophenyt)carbonate {made from 0.0132 mol 5-(hydroxymethyl)oxa-
zole) in THF {110 mL) under argon was treated with a solution of (28,38,58)-2,5-diamino-1 ,6-diphenyl-3-hydroxyhex-
ane (3.76 g, 0.0132 mol) in THF (20 mL), and the reaction stirred at room temperature for 16 hrs. Solvent was removed
by rotary evaporation in vacuo and the yellow foam dried on a vacuum pump. Chromatography on a 200 g SiO; flash
column with 5% MeOH/CHxCls, 2% /PrNH,/CH,Cly, and a gradient of iPrNHyMeOH/CH,CI; (2:2:96, 2:5:93) afforded
a mixture {1.74 g) of the desired compound and (25,38,58)-5-amino-2-(N-((5-oxazolyl)methaxycarbonyllamino)-1,6-
diphenyl-3-hydroxyhexane. The mixiure was applied to a 150 g SiO, flash column (deactivated with 2%
iPrNH,/CH,Cl,) and eluted with 2% /PrNH,/CH,Cl, to afford the desired compound as a gummy light yellow solid
{0.382 g, 0.933 mmol, 7%): TH NMR (DMSO-d) & 1.16-1.30 (m, 1H), 1.36-1.47 (m, 1H), 2.56-2.66 (m, 2H), 2.75-2.85
(m, 1H}), 2.89-3.01 (m, 1H), 8.53-3.71 (m, 3H), 4.97 (d, J=2.4 Hz, 2H), 7.01 (d, J=9 Hz, 1H), 7.11-7.32 (m, 14H), 8.36
(s, 1H). Mass spectrum: (M + H)* = 410.

Using the procedure of Example 1U but replacing (28,38,58)-5-amino-2-(N-((5-thiazolyl)-methoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane with {2S,3S,55)-5-amino-2-{N-((5-oxazolyl)methaxycarbonyl)amino)-1,6-
diphenyl-3-hydraxyhexane and replacing N-({N-methyl-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)-L-valine
with N-{(N-methyl-N-{(2-isopropyl-4-oxazolyl)methyl)amino)carbonyl)-L-valine provided, after silica gel chromatography
using a gradient of 1% - 4% methanol in dichloromethane, 145 mg (80%) of the desired compound. TH NMR (CDCl;) 5
0.74 (d, J=6.9 Hz, 6H), 1.23 (d, J=6.9 Hz, 8H), 1.39-1.50 (m, 2H), 1.80-1.94 (m, 1H), 2.56-2.74 (m, 4H), 2.83 (s, 3H),
2.94-3.09 {m, 1H), 3.52-3.62 (m, 1H), 3.72-3.84 (m, 1H), 3.88-3.92 (m, 1H), 4.08-4.35 {m, 3H), 4.62 (d, J=6Hz, 1H),
4.94 (s, 2H), 5.91 (d, J=8.4 Hz, 1H), 6.89 (d, J=9 Hz, 1H), 7.06-7.26 (m, 11H), 7.69 (d, J=9 Hz, 1H), 7.77 (s, 1H), 8.35
(s, 1H). Mass spectrum: (M + NHg)* = 706; (M + H)* = 689. Anal. Calcd for Cg7HsgNgO7 < 0.5 H20: C, 63.68; H, 7.08;
N, 12.04. Found: C, 63.50; H, 7.13; N, 11.60.
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- -(N-{{N- -N-{(2-i -4-thi | mi li ing)-2-(N- X8~

Using the procedure of Example 1U but replacing (28,38,5S)-5-amino-2-(N-((5-thiazolyl)methoxycarbonyl)amino)-
1,6-diphenyl-3-hydroxyhexane with (285,38,58)-5-amino-2-(N-((5-oxazclyl)methaxycarbonyl)amino)-1,6-diphenyl-3-
hydroxyhexane provided, after silica gel chromatography using 1% methanol in chloroform, 88 mg (55%) of the desired
compound {R; 0.4, 5% methanol in chioroform), mp. 59-61°C. Mass spectrum: (M + H)* = 705. Anal. Calcd for
C37H43Ns055 + 0.5H-0: G, 62.25; H, 6.92; N, 11.77. Found: C, 62.23; H, 6.55; N, 11.57.

Example 21

A mixture of 2.11 g (12.8 mmol) of 1-bromo-3-methylbutan-2-one (Gaudry and Marquet, Tetrahedron, 26, 5661
{1970)), 1.0 g (12.8 mmol) of ethyl thiooxamate, and 1.70 g (14 mmol) of MgSQO, in 50 ml of acetene was heated at
reflux for 3 h. After being allowed to cool, the mixture was filtered, concentrated in vacuo, and purified by silica gel chro-
matography using chloroform to provide 0.29 g (11%) of the desired compound (R, 0.9, 4% methanal in chloroform). H
NMR (DMSO-dg) 5 1.27 (d. J = 7 Hz, 6 H}, 1.32(t, J = 7 Hz, 3 H), 3.12 (heptet, J = 7 Hz, 1 H), 437 (q, J = 7 Hz, 2 H),
7.73 (s, 1 H). Mass spectrum: (M + H)* = 200.

Using the procedure of Example 5B, but replacing ethyl 2-isopropyl-4-thiazolecarboxylate with methyl 4-isopro-
pylthiazole-2-carboxylate provided, after silica gel chromatography using 2% methanol in chloroform, the desired com-
pound (R; 0.3, 5% methanol in chloroform) in 96% yield.

A solution of 1.4 mmol of a-isocyanato-valine methyl ester and 0.22 g (1.4 mmol) of 2-(hydroxymaethy!)-4-isopro-
pylthiazole in 10 ml of chioroform was heated at reflux for 3 h. Atter being allowed to cool, the solvent was removed in
vacuo, and the residue was purified by silica gel chromatography using 2% methanol in chloroform to provide 0.23 g
(529%) of the desired compound (R 0.54, 5% methanol in dichioromethane) NMR 'H NMR (DMS0-dg) 50.87 (d, J = 7
Hz,3H),0.88(d, J=7Hz 3H),1.23(d, J =7 Hz, 6 H), 2.04 (octet, J = 7 Hz, 1 H), 3.01 (heptet, J =7 Hz, 1 H), 3.73
(s,3H),3.94 (dd, J = 8, 6 Hz, 1 H), 5.26 (AA', 2 H), 7.28 (s, 1 H), 7.92 (d, J = 8 Hz, 1 H). Mass spectrum: (M + H)* = 315.

N-({4-Isopropyl-2-thi ! ljvaling.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 21C provided the desired compound.

glinyl)aming)-2-(N-

Using the procedure of Example 1U but replacing N-({N-methyl-N-{(2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 21D provided, after silica gel chromatography using 1% methanol
in chloroform, 123 mg (619%) of the desired compound (R; 0.4, 5% methanol in chicroform), mp. 62-64°C. Mass spec-
trum: (M + H)* = 708.

Example 22
A -Di iour

A mixture of 6.24 g (35 mmol) of thiccarbonyl diimidazole and 3.6 ml (35 mmeol) of diethylamine in 50 ml of THF was
stirred at ambient temperature for 5 h. The resulting solution was treated with 20 mi of 2 M agueous NH, and stirred for

24 h. After removal of the solvent the residue was purified by chromatography on silica gel to provide N,N-diethylthiou-
rea (R; 0.28, 4% methanol in chloroform).
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-{N.N-Di ino)thigzol

A solution of 0.972 g (7.36 mmol) of N,N-diethyithiourea and 1.02 ml (8.1 mmoi) of ethyl bromopyruvate in 25 ml of
acetone was treated with excess solid MgS0O, and heated at refiux for 1 h. The resulting mixture was filtered, and con-
centrated in vacuo. Silica gel chromatography using CHCl; provided 2.36 g (38%) of the desired compound as an oil.
Mass spectrum: (M + H)* = 229,

-Diethylaming)-4-

A solution of 3.14 mi of lithium aluminum hydride in foluene was diluted in a dry flask under N, atmosphere with 30
ml of THF. The resulting mixture was cooled to 0°C and treated dropwise with a solution of 1.43 g (6.28 mmoi) of ethyl
2-(N,N-diethylamino)thiazole-4-carboxylate in 5 ml of THF. After addition, the solution was allowed to warm slowly to
ambien temperature, stirred for 1 h, recooled to 0°C, and treated with a small amount of aqueous Rochelle’s sak fol-
iowed by ethy! acetate. After stirring, the slurry was filtered, washed with additional ethyl acetate, and the combined fil-
frates were concentrated in vacuo. The residue was purified by silica gel chromatography using methanol in chloroform
to provide 0.864 g (73%) of the desired compound, R; 0.17 (4% methanol in chloroform). Mass spectrum: (M + H)* =
187.

A solution of 5.11 mmol of a-isocyanato-valine methyl ester in 10 mi of dichloromethane was treated with 0.864 g
(4.65 mmol) of 2-(N,N-diethylamino)-4-(hydroxymethyl)thiazole and 0.46 mmo! of 4-dimethylaminopyridine. The resuilt-
ing solution was stirred at ambient temperature for 16 h, after which it was diluted with 200 ml of chioroform, washed
successive with 10% citric acid, aqueous NaHCO;, and saturated brine. After drying over NaySOy4, the solvent was
removed in vacuo, and the residue was chromatographed on silica gel using 1-2% methanol in chloroform to provide
1.31 g (82%) of the desired compound, R; 0.51 (4% methanol in chioroform) as an oil. 'H NMR (CDCl3) §0.89 (d, J =
7Hz,3H),096(d, J=7Hz, 3H),124(t, J=7 Hz, 6 H), 215 {m, 1 H); 3.51 {q, J= 7 Hz, 4 H), 3.74 (s, 3 H), 429(dd
J=8,4Hz 1H),503(s 2H), 534(brd J = 8 Hz, 1 H), 6.42 (5, 1 H). Mass spectrum: (M + H)* = 344.

N-{{2- -0 ino)-4-thi 1 line.

Using the procadure of Example 1T, but replacing the resuitant compound of Example 18 with the resultant com-
pound of Example 22D provided the desired compound.

Using the procedure of Example 1U but replacing N-{{N-methyl-N-{{2-isopropyl-4-thiazoly)methyl}amino)carbo-
nyl)-L-valine with the resultant compound of Example 22E provided the desired compound.

Example 23

-(N,N-Di ing}-4-({(N- Namino)methylithigzole.

Using the procedure of Example 1Q but replacing 4-(chloromethyi)-2-isopropylthiazole hydrochloride with 4-(chlo-
romethyl)-2-(dimethylaminojthiazole dihydrochioride provided, after silica gel chromatography using first 10% methanol
in chloroform followed by 4% methanol/2% isopropylamine in chloroform, the desired compound, R 0.05 (10 % meth-
anol in chloroform). TH NMR (CDCl3) 3 2.46 (s, 3 H), 3.08 (s, 6 H), 3.66 (s, 2 H), 6.30 (s, 1 H). Mass spectrum: (M + H)*
= 172.

A solution of 741 mg {4.42 mmol) of a-isocyanato-L-valine in in 5 ml of dichloromethane was added to a solution of
720 mg (4.21 mmol) of 2-{N,N-dimethylamino}-4-(({N-methyllamino)methyl)thiazole in 25 ml of dichloromethane. The
resulting solution was stirred at ambient temperature for 16 h, partitionsd between chloroform and aqueous NaHCOs,
dried over Na;SO,, and concentrated in vacuo. The residue was purified by silica gel chromatography using 2% meth-
anol in chloroform to provide 463 mg (34%) of the desired compound, R; 0.25 (2% maethanol in chloroform). NMR
(CDCl3) 380.96 (d,J =7 Hz,3H),0.98(d,J =7 Hz, 3H), 2.13 (m, 1 H), 2.97 (5, 3 H), 3.11 (5, 6 H), 3.71 (s, 3 H), 4.07
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(brd,J =16 Hz, 1 H), 4.34 (dd, J = 9, 5 Hz, 1 H), 4.42 {d, J = 16 Hz, 1 H), 6.29 (s, 1 H), 6.37 (br, 1 H). Mass spectrum:
(M + H)* = 329

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 23B provided the desired compound.

Using the procedure of Example 1U but replacing N-({N-methyl-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 23C provided, after silica gel chromatography, the desired com-
pound.

Example 24
| 2-} jazole-5- 1

Using the procedure of Example 1J but replacing thioformamide with 2-methylpropane-thioamide provided, after
silica gel chromatography using 9:1 ethyl acetate:hexane, the desired compound, R; 0.8, (5% methanol in chloroform)
in 83% yield.

-(Hyd i

Using the procedure of Example 5B, but replacing ethyl 2-isopropyl-4-thiazolecarboxylate with ethyl 2-isopropyith-
jazole-5-carboxylate provided, after silica gel chromatography using 3% methanolin chloroform, the desired compound,
Ry 0.3, (5% methanol in chioroform) in 25% yield. 'H NMR (dg-DMSO) & 1.30 (d, J 7 Hz, 6 H), 3.22 (heptet, J = 7 Hz,
1H),461(dd, J=6,1Hz, 2H),545 (. J=6Hz, 1H), 7.48 (brs, 1 H).

-((2-1 I-5-thigzol in 1

Using the procedure of Example 5D but replacing 4-(hydraxymethyl)-2-isopropyithiazole with S-(hydroxymethyt)-2-
isopropylthiazole provided, after silica gel chromatography using 3% methanol in chioroform, the desired compound, Ry
0.8, (5% methanol in chioroform) in 29% yield. 'HNMR §0.89 (d, J = 7Hz, 6 H), 0.95(d, J =7 Hz, 3 H), 0.97 (d. J = 7
Hz, 3 H), 2.14 (m, 1 H), 3.33 (heptet, J = 7 Hz, 1 H), 3.74 (5, 3 H), 4.30 (dd, J = 9, 5 Hz, 1 H), 5.23 (s, 2 H), 5.25 (brd,
1 H), 7.63 (s, 1 H). Mass spectrum: (M + H)* = 315.

N-{(2- 1-5-thigzol ine.

Using the procedure of Example 1T, tut replacing the resultant compound of Example 18 with the resultant com-
pound of Example 24C provided the desired compound.

Using the procedure of Example 1U but replacing N-{{N-methyl-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 24D provided the desired compound.

Example 25
A. 2-Methoxvihicacetamid

Using the procedure of Example 10 but replacing isobutyramide with 2-methoxyacetamide provided the desired
compound in 52% yield.
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4-(Chlon f)-2- jazole hydrochlori

Using the procedure of Example 1P but replacing 2-methyipropane-thioamide with 2-methoxythioacetamide pro-
vided the crude desirad compound in 41% yiekd.

-(M -4-{({N- min

Using the procedure of Example 1Q but replacing 4-(chloromethyl)-2-isopropylthiazole hydrochloride with 4-(chio-
romethyl)-2-(methoxymethyl)thiazole hydrochloride provided, after silica gel chromatography using 3% methanol in
chloroform, the desired compound, R; 0.1, (5% methanol in chloroform) in 73% yield.

Using the procedure of Example 1S but replacing 2-isopropyl-4-({({N-methyl)amino)-methyl)thiazole with 2-(meth-
oxymethyl)-4-{((N-methyl)amino)-methyijthiazole provided, after silica gel chromatography using 3% methanol in chlo-
roform, the desired compound, Ry 0.5, (5% methanol in chloroform) in 23% yield.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Exampie 25D provided the desired compourd.

Using the procedure of Example 1U but replacing N-({N-methyl-N-((2-isopropyi-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultart compound of Example 25F provided the desired compound.

A 1 M solution of ethylmagnesium bromide in THF (200 mi, 0.2 mol) was treated with 28 mi (0.2 mol) of a solution
of 3,4,5,6-tetrahydro-2-(2-propynyloxy)-2H-pyran in toluene, while maintaining ambient temperature through use of a
cool water bath. The resulting solution was stirred for 4 h and treated with 47 ml (.28 mol) of a solution of triethylortho-
formate in toluene, while maintaining ambient temperature with a cool water bath. The resulting solution was heated to
85°C for 8 h, allowing the removal of THF by distillation. After being allowed to cool, the resulting solution was poured
into 500 ml of ice-water containing 29 g of NH,OAc, extracted with two portions of ether, dried over K,CO,, and con-
centrated in vacuo. The residue was distilled at ca. 0.5 mm Hg pressure (b.p. 103 - 108°C) to provide 39.5 g (79%) of
the desired compound. TH NMR (CDCl3) 5 1.24 (t, J = 7 Hz, 6 H), 1.5-1.9 (m, 6 H), 3.5-3.65 (m, 3 H), 3.7-3.9 (m, 3 H),
4.32 (AA, 2 H), 4.81 (m, 1 H), 5.31 (m, 1 H). Mass spectrum: (M + NHy)* = 260.

-{Hydr i le.

A solution of 39.28 g (161 mmol) of the resultant compound of Example 26A and 26 g (376 mmol) of hydroxylamine
hydrochloride in 168 mi of ethanol and 34 mi of water was heated at reflux under N, atmosphere for 1 h. After being
allowed to cool, the resulting solution was concentrated in vacuo t¢ 1/3 the originat volume, diluted with S0 ml of water,
and extracted with 2 portions, of ether. The combined extracts were concentrated to an oil. The crude product (7.04 g,
44%) was obtained after distillation (79-84°C, 0.5 mm Hg). Silica gel chromatography using 0-3% methanol in dichlo-
romethane provided 4.9 g of the desired compound contaminated with 5-hydroxypentanal oxime. TH NMR (CDCly) 8
1.95 (br, 1 H), 4.81 (s, 2 H), .27 (d. J = 1 Hz, 1 H), 8.23 (d, J = 1 Hz, 1 H). Mass spectrum: (M + NH,)* = 117

- lylymethyl)-{4-nitroph
Using the procedure of Example 1L, but replacing 5-(hydroxymethyl)thiazole with 5-(hydroxymethyl)isoxazole pro-

vided, after silica gel chromatography using 8:2 dichloromethane:hexane, the desired compound. TH NMR (CDCly) &
5.41 (s, 2 H), 6.46 (d, J =1 Hz, 1 H), 7.40 (m, 2 H), 8.30 {m, 3 H). Mass spectrum: (M + NH,}* = 282.
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A mixture of 1.54 g (5.41 mmol) of {28,385,58)-2,5-diamino-1,6-diphenyl-3-hydroxyhexane and 0.673 g (5.41 mmol)

of phenylboric acid in anhydrous toluene (130 mL) was heated at reftux under argon for 2 hre with removal of H;O by a

5 Dean-Stark trap. The resulting yellow solution was allowed to cool and the solvent was removed in vacuo to give an oil

which solidified upon standing. The residue was taken up in 90 mi of THF, cooled to -40°C, and treated dropwise under

Ar atmosphere over a period of 1 h with 1.11 g (3.78 mmol) of ((5-isoxazolyl)methyl)-(4-nitrophenyl)carbonate in 40 ml

of THF. The solution was allowed to warm to -20° C over the next 0.5 hv, then was stirred at 0* C for 2.5 hrs and at room

temperature for 1 hr. After removal of the solvent in vacuo, the residue was taien up in ethyl acetate (200 mL), washed

10 sequentially with 5% aqueous K;CO4 (4x25 mL) and saturated brine (25 mL}), dried over Nay;SO,4 and concentrated in

vacuo. Silica gel chromatography of the residue using a gradient of methanol in chloroform (2%, 4%, 6%) afforded a

mixture of the desired product and its regioisomer. Purification of the mixture on two consecutive 250 g SiO; columns

{deactivated with 1% isopropylamine/CH,Cl,) with a gradient of isopropylamine/CH,Cly (0.5%, 1%) afforded the

desired compound as a sticky solid (0.730 g, 1.78 mmol, 33%): TH NMR (DMSO-dg) § 1.17-1.57 (m, 5H), 2.56-2.69 (m,

15 2H), 2.75-2.86 (m, 1H), 2.89-3.00 (m, 2H), 3.53-3.71 {m, 3H), 5.06 (s, 2H), 6.32 (d, J=2.4 Hz, 1H), 7.11-7.30 {m, 10H),
8.54 (d, J=2.4 Hz, 1H). Mass spectrum: (M + H)* = 410.

Using the procedure of Example 1U but replacing (28,38,58)-5-amino-2-(N-{{5-thiazolyl)methoxycarbonyljamina})-
1,6-diphenyi-3-hydroxyhexane with (25,38,58)-5-amino-2-(N-((5-isoxazoly)methoxycarbonyllamino)-1,6-dipheryl-3-
hydroxyhexane provided, after silica gel chromatography using 1% methanol in chloroform, 120 mg (70%) of the
desired compound, R; 0.3, (5% methanol in chloroform), as a solid, mp 60-62°C. Mass spactrum: (M + H)* = 705. Anal.

25 Caled for Ca7H,aNgOgS: C, 63.05; H, 6.86; N, 11.92, Found: C, 62.68; H, 7.00; N, 11.65.

Using the procedure of Example 1U but replacing (25,35,55)-5-amino-2-(N-((5-thiazolyl)-methoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane with (28,38,5S5)-5-amino-2-(N-{(5-isoxazolyl)methoxycarbonyl)amino)-1,6-
diphenyl-3-hydroxyhexane and replacing N-{(N-methyt-N-{{2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)-L-valine

35 with N-{{N-methyl-N-{(2-isopropyl-4-oxazolyl) methyllamino)carbonyl)-L-valine provided, after silica gel chromatography
using a gradient of 1 - 4% methanol in dichloromethane, 225 mg (80%) of the desired compound. TH NMR (DMSO-dj)
§0.74 (d, J=6.9 Hz, 6H), 1.23 (d, J=6.9 Hz, 6H), 1.35-1.54 (m, 2H), 1.80-1.95 {m, 1H), 2.55-2.73 (m, 4H), 2.83 (s, 3H),
2.94-3.09 (m, 1H), 3.53-3.63 (m, 1H), 3.73-3.86 (m, 1H), 3.92 (t, J=8.4 Hz, 1H), 4.08-4.34 (m, 3H), 4.65 (d, J=6 Hz, 1H),
5.04 (s, 2H), 5.91 (d, J=9 Hz, 1H), 6.29 (d, J=2.4 Hz, 1H), 7.01 {d, J=9 Hz, 1H), 7.06-7.27 (m, 10H), 7.69 (d, J=9 Hz,

40 1H), 7.77 (s, 1H), 8.52 (d, J=2.4 Hz, 1H). Mass spectrum: (M + H)* = 689; (M + NH,)* = 706. Anal. Caled for
C37H4gNsO57: C, 64.52; H, 7.02; N, 12.20. Found: C, 64.52; H, 7.14; N, 12.06.

Example 28
45 A 12-M iazole- 1
Using the procedure of Example 1J, but replacing thioformamide with thioacetamide provided the crude desired
compound.
50 . §-(H -2 hi

Using the procedure of Example 1K, but replacing ethyl thiazole-5-carboxylate with crude ethyl 2-methylthiazole-5-
carboxylate provided, after silica gel chromatography using 3% then 5% methanol in chioroform, the desired com-
pound, R; 0.27, (4% methanol in chloroform) in 78% yield. TH NMR (CDClg) 62.32 (br, 1 H), 2.70 (s, 3 H), 4.80 (s, 2 M),

55 7.46 (s, 1 H). Mass spectrum: (M + H)* = 130.
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Mathyl-5-thigzolylimethvl)-(4-ni ]

Using the procedure of Example 1L, but replacing 5-(hydroxymethyl)thiazole with 5-(hydroxymethyl)-2-methyithia-
2zole provided, after silica gel chromatography using first 1:5 chloroform:hexane, then 4% methanol in chloroform, the
desired compound, R, 0.46 (20% ethyl acetate in chloroform) in 97% yieid.

Using the procedure of Example 1M, but replacing ({5-thiazolyl)ymethyl)-(4-nitrophenyl)carbonate with ((2-methyl-5-
thiazolyl)methyl)-(4-nitrophenyl)-carbonate provided, after silica gel chromatography using 4% methanol in chioroform,
a mixture of the desired compounds. A second chromatography using 1% - 3% isopropylamine in chloroform provided
pure (28S,3S,58)-5-amino-2-(N-{(2-methyl-5-thiazolyl)methoxycarbonyl)-amino)-1,6-diphenyl-3-hydroxyhexane  and
(25,38,58)-2-amino-5-(N-((2-methyl-5-thiazolylymethoxy-carbonyl)amino)- 1,6-dipheny!-3-hydroxyhexane.

Using the procedure of Example 1U in but replacing (2S,35,5S)-5-amino-2-{N-({5-thiazolyl)methoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydraxyhexane with (28,385,55)-5-amino-2-{N-{{2-methyl-5-thiazolyl)methoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane provided, alter silica gel chromatography using 2% methanol in chloroform,
210 myg (849%) of the desired compound, Ry 0.18, (4% methanol in chioroform). Mass spectrum: (M + H)* = 735. Anal.
Calod for CagHsgNgO5S, « 2H,0: G, 59.20; H, 7.06; N, 10.90. Found: C, 58.92; H, 6.37; N, 10.71.

The desired compound was prepared from isobutyryl chioride and 3,4,5,6-tetrahydro-2-(2-propynyloxy)-2H-pyran
by analogy to the procedure of Tohda, et. al. {Synthesis, 777 (1877)).

-(H m -3-i isoxazole.

Using the procedure of Exarmple 26B but replacing the resultant compound of Example 26A with the resultant com-
pound of Example 29A provided the desired compound.

Using the procedure of Example 5D but replacing 4-(hydroxymethyl)-2-isopropyithiazole with 5-(hydroxymethyl)-3-
isopropylisoxazole provided the desired compound.

D N-{(3- -5 valine.

Using the procedure of Example 1T, hut replacing the resultant compound of Example 18 with the resuitant com-
pound of Example 29C provided the desired compound.

Using the procedure of Example 1U in but replacing N-({N-methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resuttant compound of Example 29D provided the desired compound.

Example 30
- -4-(my n hvijthigzole.

A solution of 1.2 mmol of 4-(hydroxymethyl)-2-isopropylthiazole and 1.3 mmol of diisopropylethylamine in 20 ml of
dichloromethane was cooled to -20°C and treated dropwise with 1.3 mmol of methanesulfony! chloride. The resulting
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mixture was stirred for 1 h, quenched with aqueous citric acid, separated, dried over Na,SO,, and concentrated in
vacuo to provide the desired compound.

A mixture of 0.8 mmol of the resultant compound of Exarple 30A and 1.0 mmol of sodium hydrosulfide hydrate in
20 mi of THF was heated at reflux until analysis by thin layer chromatography indicated consumption of starting mate-
rial. The resulting mixture was allowed to cool, concentrated in vacuo, partitioned between dichloromethane and water,
dried over Na,SO,, and concentrated to provide the crude desired compound.

Using the procedure of Example 5D, but replacing 4-(hydraxymethyl)-2-isopropylthiazole with the resultant com-
pound of Example 30B provided, after chromatography on silica gel, the desired compound.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 30C provided the desired compound.

Using the procedure of Example 1U but replacing N-((N-methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 30D provided, after purification by silica gel chromatography, the
desired compound.

Example 31
-isopr igzole-4- I

A solution of 3.1 g (15.6 mmol) of ethyl 2-isopropylthiazole-4-carboxylate in 50 ml of dichloromethane was cooled
under N, atmosphere to -78°C and treated dropwise with 15.6 ml (23.4 mmol) of a 1.5 M solution of diisobutylaluminum
hydride in toluene over a period of 1.5 h. After being stirred for an additional 0.5 h, the solution was quenched with 5 mi
of methano! followed by 15 ml of aqueous Rochelle's salt. The resulting mixture was partitioned between chloroform
and aqueous Rochelle's salt, dried over Na;SO,, and concentrated to provide 1.37 g (56%) of the crude desired com-
pound, Ry 0.47 (20% ethyl acetate in hexane}. TH NMR (CDCly) 6 1.45 (d, J = 7 Hz, 6 H), 3.39 (heptet, J = 7 Hz, 1 H),
8.07 (s, 1 H), 10.00 (s, 1 H). Mass spectrum: (M + H)* = 156.

A slurry of 609% NaH (18 mmol) in mineral oil was washed with hexane, decante under N, atmosphere, and diluted
with 25 ml of THF. The resulting mixture was cooled to 0°C, treated portionwise with 3.24 ml {16.4 mmol) of triethyl-
phosphonoacetate. After addition, the solution was stirred for 10 min, treated with 1.37 g (8.84 mmol) of 2-isopropylith-
iazoie-4-carboxaklehyde in 25 ml of THF, allowed to warm to ambient temperature for 25 min, and quenched with 100
ml of saturated aqueous NH,C!. The mixture was extracted with three 100 mi portions of ethyl acetate, dried over
NazS0,, and concentrated in vacuo. Silica gel chromatography of the residue using 5-10% ethyl acetate in hexane pro-
vided 1.61 g (81%) of the desired compound, R; 0.64 (20% ethyl acetate in hexane). "H NMR (CDCl3) 6 1.33 (t, J = 7
Hz, 3 H), 1.42(d, J =7 Hz, 6 H), 3.32 (heptet, J = 7 Hz, 1 H), 4.26 (q,J = 7 Hz, 2 H), 6.75(d, J = 15 Hz, 1 H), 7.29 (s, 1
H), 7.57 (d, J =15 Hz, 1 H).

A solution of 225 mg (1 mmol) of (E)-ethyl 3-(2-isopropyl-4-thiazolyl)propenoate in 10 ml of freshly distilled (from
calcium hydride) methanol and 1 mi of dry THF was treated with 49 mg (2 mmol) of magnesium turnings. The mixture
was stirred for 20 min, during which the magnesium was consumed. The resulting solution was poured over cold aque-
ous HCI, basified to pH 8 with NaHCQ3, extracted with ethyl acetate, dried over Na,SO,, and concentrated. Silica gel
chromatography using 10% ethyl acetate in hexane provided a mixture of the desired compound and methyl 3-(2-iso-
propyl-4-thiazolinyl)propanoate.
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D. 3-(2- -4-thi

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 31C provided the desired compound.

Using the procedure of Example 1U in but replacing N-({(N-methyl-N-{(2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with N-(iert-butyloxycarbonyl)-L-valine provided, after purification by silica gel chromatography, the desired
compound.

A solution of 0.1 mmol of the resuitant compound of Example 31E was treated with 10 mi of 4N HCI in dioxane,
stirred at 0°C for 1 h, concentrated in vacuo, partitionad between chloroform and aqueous NaHCO;, dried over
Na>S04, and concentrated to provide the crude desired compound.

Using the procedure of Example 1U in but replacing N-({N-methyl-N-((2-isopropyl-4-thiazolyl)methyi)aminc)carbo-
nyl)-L-valine with the resultant compound of Example 31D and replacing (28,3S,58)-5-amino-2-{N-{(5-thiazolyl)meth-
oxycarbonyf)amino)-1,6-diphenyl-3-hydraxyhexane with the resultant compound of Example 31F provided, after
purification by silica gel chromatography, the desired compound.

Example 32
A. Thiazole-5-carboxaidehyde,

Using the procedure of Example 16A but replacing ethyl 2-isopropyl-4-thiazole carboxylate with ethyl thiazole-5-
carboxylate provided the desired compound.

Using the procedure of Example 16B but replacing the resultant compound of Example 16A with the resultant com-
pound of Example 32A provided the desired compound.

-(5-Thiazol -{4-ni

Using the procedure of Example 1L but replacing 5-{hydraxymethyljthiazole with the resultant compound of Exam-
ple 32B provided the desired compound.

Using the procedure of Example 19F but replacing ((S-oxazolyl)methyl)-(4-nitrophenyl)carbonate with (1-(5-thia-
zolyl)ethy!)-(4-nitrophenyl)carbonate provided, after purification by silica gel chromatography, the desired compound.

zolyl ino)-1.6-diphenyl-3-hycraxyhex

Using the procedure of Example 1U but replacing (28,35,5S)-5-amino-2-{N-((5-thiazolyl)methoxycarbonyl)amino)-
1,6-diphenyl-3-hydroxyhexane with the resultant compound of Example 32D provided, after purification by silica gel
chromatography, the desired compound.



10

18

EP 0 674 513 B1
Example 33
A. ((5-Isothiazolymethyi)-{4-nitrophenyl)carbonate.

Using the procedure of Example 1L but replacing 5-(hydroxymethyl)thiazole with 5-(hydroxymethyl)isothiazole
(Bennett, et. al., /. Chem. Soc., 3834 (1965)) provided the desired compound.

Using the procedure of Example 19F but replacing ((5-oxazolyl)methyl)-(4-nitrophenyl)carbonate with ((S-isothia-
zolyl)methy()-{4-nitrophenyl)carbonate provided, after purification by silica gel chromatography, the desired compound.

Using the procedure of Example 1U but replacing (28,38,58)-5-amino-2-(N-((5-thiazolyl)methoxycarbonyl)amino)-
1,6-diphenyl-3-hydroxyhexane with the resultant compound of Example 33B provided, after purification by silica gel
chromatography, the desired compound.

Example 34

Using the procedure of Example 1F but replacing the resultant compound of Example 1E with (28,3R.4R,55)-2,5-
bis-(N-{(benzyl)oxy)carbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane provided the crude desired compound mixsd
with benzyl alcohol in 92% yield. Purification of a sample was achieved by silica gel chromatography using 2% isopro-
pylamine in chioroform. TH NMR (CDCly) 8 2.71 (dd, J = 13, 9 Hz, 2 H), 2.92 (dd, J = 13, 5Hz, 2 H), 3.03(dd, J = 9, 5
Hz, 2 H), 3.68 (s, 2 H), 7.15-7.35 (m, 10 H}. Mass spectrum: (M + H)* = 301.

50

55

Using the procedure of Example 1M but replacing (28,3S,58)-2,5-diamino-1,6-diphenyl-3-hydroxyhexane with
(2S,3R,4R,58)-2,5-diamino-3,4-dihydroxy-1,6-diphenylhexane provided, after silica gel chromatography, the desired
compound.

Using the procedure of Example 1U in but replacing (2S,3S,55)-5-amino-2-{N-((S-thiazolyl)methoxycarbo-
nyl)amine)-1,6-diphenyl-3-hydraxyhexane with the resuitant compound of Example 34B provided, after purification by
silica gel chromatography, the desired compound.

Using the procedure of Example 1F but replacing the resultant compound of Example 1E with {25,35,45,55)-2,5-
bis-{N-({{benzyl}oxy)carbonyl)aminc)-3,4-dihydroxy-1,6-diphenylhexane provided the desired compound. TH NMR
(CDCly) 52.63 (dd, J = 14, 11 Hz, 2 H), 2.85(dd, J = 14, 4 Hz, 2 H), 3.60 (dt, J = 11,4 Hz, 2H), 3.92 (d, J=3 Hz, 2 H),
7.2-7.4 (m, 10 H). Mass spectrum: (M + H)* = 301.

Using the procedure of Exarmnple 1M but replacing (28,38,5S)-2,5-diamino-1,6-diphenyl-3-hydraxyhexane with
(28,38,48,59)-2,5-diamino-3,4-dihydroxy-1,6-diphenylhexane provided, after silica gel chromatography, the desired
compound.
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Using the procedure of Example 1U but replacing (28,38,58)-5-amino-2-(N-{(S-thiazolyl)methoxycarbonyl)amino)-
1,6-diphenyl-3-hydroxyhexane with the resultant compound of Example 35B provided, after purification by silica gel
chromatography, the desired compound.

A suspension of 5.02 g (8.80 mmol) of (28,3R,4R,58)-2,5-bis-(N-(((benzyl)oxy)carbonyl)amino)-3,4-dihydraxy-1,6-
diphenylhexane in 400 ml of acetonitrile was treated dropwise with 3 mi (20 mmol) of a-acetoxyisobutyryl bromide. The
resulting solution was stirred under N, atmosphere at ambient temperature for 2 h, fittered to remove traces of solid
starting material, quenched cautiously with 100 mi of aqueous NaHCO;, and concentrated in vacuo to a volume of 100
ml. The resulting mixture was extracted with two 100 ml portions of dichloromethane, dried over Na,SO,, and concen-
trated in vacuo. The residue was purified by silica gel chromatography using first 10% then 25% ethyl acetate in dichlo-
romethane to provide 3.15 g {71%) of the desired compound as a white foam. *H NMR (CDCl3) 5 2.09 (s, 3 H), 2.53 (br
t,J=12Hz, 1 H), 2.72 (cd, J = 13, 3 Hz, 1 H), 2.83 (dd, J = 14,8 Hz, 1 H), 2.95 (dd, J = 14, 7 Hz, 1 H), 3.95(m, 1 H),
4.45 (m, 1 H), 4.8 (m, 2 H), 5.0-5.1 (m, 3 H), 5.29 (dd, J = 8, 3 Hz, 1 H), 7.0-7.4 (m, 10 H). Mass spectrum: (M + NH,)*
= 520.

Using the procedure of Example 1F but replacing the resultant compound of Example 1E with (45,58,1'R,2'S)-5-
(t-acetoxy-2-(N-(benzyloxycarbonylamino))-3-phenylpropyl)-4-benzyl-oxazolidin-2-one provided the desired com-
pound mixed with benzyl alcohol. Purification of & small portion by silica gel chromatography using 5% methanol/2%
isopropylamine in chioroform provided the pure desired compound., m.p. 115-119°C. TH NMR (CDCl3) 6 2.46 (dd, J =
14, 9 Hz, 1 H), 2.61{dd, J = 14, 11 Hz, 1 H), 3.02 (td, J = 9, 3 Hz, 1 H), 3.19 (dd, J = 14, 4 Hz, 1 H), 3.35-3.4 (m, 2 H),
8.51(t, J =9 Hz, 1H),3.76 (dd, J = 9, 3 Hz, 1 H), 7.2-7.4 (m, 10 H}.

iphenylh

A solution of 0.133 mmol of (2S,3R,4S,58)-2,5-diamino-3,4-dihydroxy-1,6-diphenylhexane and 0.147 mmol of ((5-
thiazolyl)methy!)-{4-nitrophenyl)-carbonate in 10 ml of tetrahydrofuran was stirred at ambient temperature for 16 h. The
resulting solution was diluted with 50 ml of chloroform, washed with several portions of 3N aqueous NaOH, dried over
NaySO,, and concentrated in vacuo. Silica gel chromatography of the residue provided the desired compound.

Using the procedure of Example 1U but replacing (25,35,58)-5-amino-2-(N-{{5-thiazolyf)methoxycarbonyl)amino)-
1,6-diphenyl-3-hydroxyhexane with the resultant compound of Example 36C provided, after purification by silica gel
chromatography, the desired compound.

Using the procedure of Example 1U but replacing (2S.SS.SS)-S-arnino-2-(N-((5-thiazon1) methoxycarbenyllaming)-
1,6-diphenyl-3-hydroxyhexane with (28,3R 48,5S)-2,5-diamino-3,4-dihydroxy-1,6-diphenylhexane provided, after puri-
fication by silica gel chromatography, the desired compound.

Using the procedure of Example 36C but replacing (25,3R,48,58)-2,5-diamino-3,4-dihydroxy-1,6-diphenylhexane
with the resultant compound of Example 37A provided, after purification by silica gel chromatography, the desired com-
pound.
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Example 38

. O-(H -3-i igothi

The desired compound was prepared from the resultant compound of Example 29A using the procedure of Luc-
chesini, et. al. {Heterocycles, 29, 97 (1989)).

Using the procedure of Example 5D but replacing 4-(hydroxymathyl)-2-isopropylthiazole with 5-(hydroxymethyl)-3-
isopropylisothiazole provided the desired compound.

Using the procedure of Example 1T, but replacing the resultant compound of Example 15 with the resultant com-
pound of Example 38B provided the desired compound.

Using the procedure of Example 1U but replacing N-({N-methyl-N-((2-isopropyl-4-thiazolylymethyl)amino)carbo-
nyl)-L-valine with the resultant compound of Example 38C provided the desired compound.

Using the procedure of Example 1U but replacing (2S,3S,58)-5-amino-2-(N-({5-thiazolyl)methoxycarbonyl)amino)-
1,6-diphenyl-3-hydroxyhexane with  (25,38,58)-2-amino-5-(N-{(2-methyl-5-thiazolyl)methoxycarbonyl)amino)-1,6-
diphenyl-3-hydroxyhexane provided, after silica gel chromatography using 2% methanol in chioroform, 20 mg (80%) of
the desired compound, R; 0.23, (4% methanol in chloroform). Mass spectrum: (M + H}* =735. Anal. Calcd for
C3gHeoNs0sS, « 2H,0: C, 59.20; H, 7.06; N, 10.90. Found: C, 59.13; H, 6.42; N, 10.82.

Example 40
Following the procedures of the above Examples, the following compounds can be prepared.

(25,3R,48,55)-5-(N-(N-{(N-Mathyl-N-({2-isopropyl-4-thiazolyl)methyl)aminc)carbonyl)alaninyl)amino)-2-(N-{(S-thi-
azolymethoxycarbonyl)amino)-3.4-dihydroxy-1,6-diphenylhexane.

(25,3R,48,55)-5-(N-(N-((2-Isopropyl-4-thiazolyl)methoxycarbonyljvaliny)amino)-2-(N-{{5-thiazoly)methoxycarbo-
nylamino)-3,4-dihydraxy-1,6-diphenylhexane.

(2S.3R.48,58)-5-(N-(N-({2-Isopropyl-4-thiazoly)methoxycarbonyl)alaninyljamino)-2-(N-({5-thiazolyl)methoxycart:-
onyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(28,3R,48,58)-5-(N-(N-{{2-(1-Pyrrolidinyl}-4-thiazolyl)methexycarbonyl)valinylyamino)-2-(N-((S-thiazolyfymethoxy-
carbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(28,3R,48,55)-5-(N-{N-((N-Methyi-N-((2-isopropyl-4-oxazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-({5-thia-
zolyl)methoxycarbonyl)amine)-3,4-dihydroxy-1,6-diphenylhexane.

(25,3R,45,58)-5-(N-(N-((N-Methyl-N-((2-isopropyl-4-oxazolyljmethyl}Jamino)carbonyl)valinylyamina)-2-(N-{({5-oxa-
zolyl)methoxycarbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(2S,3R,45,58)-5-(N-{N-{{N-Methyl-N-((2-isopropyl-4-thiazolyl)methyil)amino)carbonyl)valinyi)amino)-2-(N-((5-oxa-
zolylmethoxycarbonyl}amino)-3,4-dihydroxy- 1,6-diphenythexane.
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{25,3R,48,58)-5-(N-{N-({N-Methyl-N-({2-isopropyl-4-thiazolyl) methyl)amino)carbonyljvalinyl}amino)-2-(N-((5-isox-
azolylymethoxycarbonyl)aming)-3,4-dihydroxy-1,6-diphenylhexane.

{2S,3R,4S,55)-5-(N-(N-{(N-Methyl-N-({2-isopropyl- 4-oxazolyl)methyl)am|no)camonyl)valtnyl)ammo) -2-(N-((5-isox-
azolyl)methoxycarbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(25.3R, 48,58)-5-(N-(N-((N-Methy!-N-{{2-isopropyl-4-thiazolyl)methyl)amino)carbanyl)valinyl)amino)-2-{N-{(5-iso-
thiazolyl)methoxycarbonyl)amine)-3,4-dihydroxy-1,6-diphenylhexane.

(2S,3R,48,58)-2-(N-(N-({N-Methyl-N-{(2-isopropy!-4-thiazolyl)methyl)amino)carbonyl)alaninyl)amino)-5-(N-((5-thi-
azolylymethoxycarbonyl)amino)-3,4-dihydroxy- 1,6-diphenylhexane.

(2S,3R,48,55)-2-(N-(N-((2-Isopropyl-4-thiazolyl)methoxycarbonyl)valinyl}amino)-5-(N-((S-thiazolyl)methoxycarbo-
nyl)amino)-3,4-dihydraxy-1,6-diphenylhexane.

(28,3R,48,55)-2-{N-(N-((2-1sopropyl-4-thiazolyl)methoxycarbonyl)alaninyl}amino)-5-(N-{(5-thiazolyl)methoxycarb-
onyl)amino)-3,4-dihydrooy-1,6-diphenylhexane.

(25,3R,48,58)-2-{N-(N-{(2-(1-Pyrrolidinyl)-4-thiazolyl)methoxycarbonyl)valinyl)aminc)-3-(N-((5-thiazolyl)methoxy-
carbonyl)amino)-3,4-dibydroxy-1,6-diphenylthexane.

(28.3H,4S.58)-2-(N-(N-((N-Meﬂ1yl-N-((2-isopropy|—4-oxazolyl)rhethyl)ami no)carbonyl)valinyl)amino)-5-(N-{(5-thia-
zolylymethoxycarbonyl)amine)-3,4-dihydroxy-1,6-diphenylhexane.

(28,3R,485,58)-2-(N-(N-{(N-Methyl-N-{{2-isopropyl-4-oxazolyl)methy)amino)carbonylvalinyl)amino)-5-(N-({5-oxa-
zolyl)methoxycarbonyt)amino)-3,4-dihydroxy-1,6-diphenythexane.

(28.3R,48,55)-2-(N-{N-{{N-Methyl-N-({2-isopropyl-4-thiazolyl) methyl)amino)carbonyf)valinyl)amino)-5-(N-((5-oxa-
zolyl)methoxycarbonyl)amino)-3,4-dihydroxy-1,6-diphenythexane.

(28,3R,48,58)-2-(N-(N-{{N-Methyl-N-{(2-isopropyl-4-thiazolyl)methyl)amino)carbonyljvalinyl)amino)-5-(N-((5-isox-
azolylymethoxycarbonyl)amine)-3,4-dihydroxy-1,6-diphenylhexane.

(28S,3R,45,55)-2-{N-(N-((N-Methyl-N-{(2-isopropyl-4-oxazolyl)methyl)amino)carbonyljvalinyl)amino)-5-(N-((S-isox-
azolylymethoxycarbonyl}amino)-3,4-dihydroxy- 1,6-diphenylhexane.

(2S,3R,48,58)-2-(N-{N-{(N-Methy!-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbonylvalinyl)amino)-5-(N-({5-iso-
thiazolylymethoxycarbonyl)aming)-3,4-dihydroxy-1,6-diphenythexane.

(2S,3R,4R,58)-5-(N-(N-{(N-Methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)alaninyl)amino)-2-(N-((5-thi-
azolylymethoxycarbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(2S,3R,4R,58)-5-(N-(N-{(2-1sopropyl-4-thiazolyl)methoxycarbonyl)valinylJamino)-2-(N-{{5-thiazolyl)methoxycarbo-
nyhamino)-3,4-dihydraxy-1,6-diphenylhexane.

{28,3R,4R,58)-5-(N-(N-({2-1sopropyl-4-thiazolyl)methoxycarbonyl)alaninyl)amino)-2-(N-{(5-thiazolyl)methoxycarb-
onyf)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(28.3R,4R,58)-5-{N-(N-((2-(1-Pyrrolidinyl)-4-thiazolyl)methoxycarbonyl)valinyl}amino)-2-(N-((S-thiazolyl)methoxy-
carbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(2S.3R,4R,58)-5-(N-(N-((N-Methyl-N-((2-isopropyl-4-oxazolylimethyl)aminc)carbonyljvalinyl)amino)-2-(N-((5-thia-
zolyl)methoxycarbonyl)amina)-3,4-dihydroxy-1,6-diphenythexane.

(25,3R,4R,58)-5-(N-(N-{{N-Methyl-N-((2-isopropyl-4-oxazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-{{5-oxa-
zolylimethoxycarbonyl)amino)-3,4-dihydroxy-1,6-diphenylhaxane.

(28,3R,4R,58)-5-(N-(N-{(N-Methyl-N-({2-isopropyl-4-thiazolyl)methyi)amino)carbonyljvalinyl)amino)-2-(N-((5-oxa-
zolylymethoxycarbonyi)amino)-3,4-dihydroxy-1,6-diphenylhexana.

47
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(28,3R 4R,58)-5-{N-{N-{{N-Methyl-N-{(2-isopropyl-4-thiazolyl)methyl}amino)carbonyljvalinyl)amino)-2-(N-((5-isox-
azolyl)methoxycarbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(25,3R,4R,58)-5-(N-(N-{(N-Methyl-N-((2-isopropyl-4-oxazolyl)methyl)amino)carbonylvalinyllaming)-2-{N-((5-isox-
azolyl)methoxycarbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(éS.aR.4H.58)-5—(N -(N-{{N-Methyl-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)valinyljamino)-2-(N-{(5-iso-
thiazolyl)methoxycarbonyl)amino)-3,4-difydroxy-1,6-diphenythexane

(28.,35,45,58)-5-(N-{N-{{N-Methyl-N-{(2-isopropyl-4-thiazolyl)msthyl}amino)carbonyi)ataninyl)aminc)-2-(N-({5-thi-
azolyl)methoxycarbonyl)amine)-3,4-dihydroxy-1,6-diphenylhexane.

(25,35.,48,59)-5-{N-{N-{(2-Isopropyl-4-thiazolyl)methoxycarbonyl)valinyl)Jamino)-2-{N-{(5-thiazolyl)methoxycarbo-
nyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(28,35,48,58)-5-(N-{N-{(2-Isopropyl-4-thiazolyl)methoxycarbonyl)alaninyl)amine)-2-(N-((5-thiazolyl)methoxycarb-
onyl)amino}-3,4-dihydroxy-1,6-diphenylhexane.

(28S,35,4S,55)-5-(N-(N-{(2-(1-Pyrrolidiny!)-4-thiazolyl)methoxycarbonyi)valinyl)amino)-2-(N-({5-thiazolyl)methoxy-
carbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(28S,35,48,59)-5-(N-{N-({N-Methyl-N-{{2-isopropyi-4-oxazolyl)methyllamino)carbonyl)valinyl)amino)-2-(N-((5-thia-
zolyl)methoxycarbonyl)amino)-3,4-dihydroxy-1,6-diphenylthexane.

(25,38.48,58)-5-(N-{N-({N-Methyl-N-{(2-isopropyl-4-oxazolyl)methylJamino)carbonyl)valinyl)amino)-2-(N-((5-oxa-
zolyl)methoxycarbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(28,38,48,58)-5-(N-(N-{(N-Methyl-N-{(2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-{(5-oxa-
zolyl)methoxycarbonyl)amino}-3,4-dihydroxy-1,6-diphenylhexane.

(28,38,48,58)-5-(N-(N-((N-Methyl-N-{(2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)valiny)amino)-2-(N-({5-isox-
azolylymethoxycarbonyl}amino)-3,4-dihydroxy-1,6-diphenylhexane.

(28.3S,48,55)-5-(N-{(N-((N-Methyl-N-((2-isopropyl-4-oxazolyl)methyl)amino)carbonyl)valinyl)amine)-2-(N-((5-isox-
azolyymethoxycarbonyl)amino)-3,4-dihydroxy-1,6-diphenylhexane.

(28,38,45,58)-5-(N-(N-((N-Methyl-N-{(2-isopropyl-4-thiazolyl)methyl)amino)carbonyljvalinyl)amino)-2-(N-((5-iso-
thiazolyl)methoxycarbonyl)amino}-3.4-dihydroxy-1,6-diphenylhexane.

(28,38,58)-5-(N-(N-((N-Methyl-N-((2-cyclopentyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-oxa-
zolylimethoxycarbonyl)amine)-1,6-diphenyl-3-hydraxyhexane.

(25,38,55)-5-(N-({N-((N-Methyl-N-{{2-cyclohexyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-({5-oxa-
zolyl)ymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,35,58)-5-(N-(N-{(N-Methyl-N-{{2-(1,1 <dimethyl)ethyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-
({5-oxazolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-(N-({N-Methyl-N-((2-cyclobutyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-oxa-
zolyl)methoxycarbonyl)aming)-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-{N-((N-Methyl-N-((2-cyclopropy}-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-oxa-
zolyl)methoxycarbonyl)amine)-1,6-diphenyl-3-hydraxyhexane.

(28,38,55)-5-(N-{N-((N-Methyl-N-((2-ethyl-4-thiazolyl)methyl}amino}carbonyl)valinyl)amino)-2-(N-((S-oxa-
zolyl)methoxycarbonyljamino}-1,6-diphenyl-3-hydroxyhexane.

(28.38,58)-5-(N-(N-((N-Methyl-N-({2-ethenyl-4-thiazolyl)methyl}amino)carbonyl)valinyl)amino)-2-(N-({5-oxa-
zolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.
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(28,38,58)-5-{N-(N-({N-Methyl-N-{{2-(2-propenyl)-4-thiazolyl)methyl)amino)-carbonyljvalinyl)amino)-2-(N-((5-oxa-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydraxyhexane.

(28,38,58)-5-(N-(N-{(N-Methyl-N-((2-(1-cyclopentenyl)-4-thiazolyl)methyl)amino)carbonyljvalinyl)amino)-2-{N-((5-
oxazolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,58)-5-(N-(N-((N-Methyl-N-((2-(1-cyclohexenyl)-4-thiazoly)methyl)aminc)carbonyl)valinyl)amino)-2-(N-((5-
oxazolyl)methoxycarbonyl)amino) 1,6-diphenyi-3-hydroxyhexane.

(28,38,58)-5-(N-(N-{(N-Methy!-N-{(4-cyclopentenyl-4-thiazolyl)methyl)amino)-carbonyl)valinyl)amino)-2-(N-({5-
oxazolyt)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane. (28,38,58)-5-(N-(N-((N-Methy!-N-((4-cyclohex-
enyl-4-thiazolyl)methyf)amino)-carbonyljvalinyl)amino)-2-(N-((5-oxazolyt)methoxycarbonyl)amino)-1 ,6-dipheny!-3-
hydroxyhexane.

(25.35,58)-5-(N-(N-(N-Methyl-N-{(2-(3-propenyi)-4 thiazolyl)methyl)amino)-carbonyi)valinyllamino)-2-(N-((5-oxa-
zolylymethoxycarbonyl)amine)-1,6-diphenyl-3-hydroxyhexane.

(28,38,55)-5-(N-{N-{(N-Methyl-N-((2-(1-propenyl)-4-thiazoly)methyl)amine)-carbonyljvaiinyl)amino)-2-(N-{{5-oxa-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28.38.58)-5-(N-(N-((N-MethyI-N-((z-('i -methyl-1-propenyl)-4-thiazolyl)methyl)-amino)carbonyl)valinyl)amino)-2-
{N-({5-oxazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,58)-5-(N-(N-((N-Methyl-N-({2-(2-methyl-1-propenyi)-4-thiazolyl)methyl)aminc)carbonyi)valinyJamino)-2-
(N-{(5-oxazolyl)methoxycarbonyl)amino)-1,6-diphenyi-3-hydroxyhexane.

(28,38,58)-5-{N-(N-{{N-Methyl-N-{{2-(1,2-dimethyi-1 -propenyl)-4-thiazolyl)methyl)amino)carbonyl)valinyljamino)-
2-(N-{(5-oxazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-{N-((N-Methyl-N-((2-(cyclopentyl)methyl-4-thiazolyl)methyl)-amino)carbonyl)valiny)amino)-2-(N-
{(5-oxazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25.38,58)-5-(N-(N-((N-Methyl-N-((2-(cyclohexyl)methyl-4-thiazolyl)methylJamino)carbonyl)valinyl)amino)-2-(N-
((5-oxazolylmethoxycarbonyl}amino)-1,6-diphenyi-3-hydroxyhexane.

(28.38,58)-5-(N-(N-{(N-Methyi-N-{(2-phenyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-{{5-oxa-
zolyl)methoxycarbonyi)amino)-1,6-tiphenyl-3-hydroxyhexane.

(28.38,55)-5-(N-(N-((N-Methyl-N-((2-benzyl-4-thiazolyl)methyl)aminc)carbonyl)valinyl)amino)-2-(N-((5-oxa-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,55)-5-(N-{N-((N-Methyl-N-((2-(2-phenyi)ethyi-4-thiazoly)methyl)amino)-carbonyljvalinyljamino}-2-{N-((5-
oxazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25.35,55)-5-(N-(N-((N-Methyl-N-((2-(2-phenyi-1-ethenyl)-4-thiazolyl)methyi)amino)carbonyl)valinyl)amino)-2-(N-
((5-oxazoly)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,35,58)-5-(N-(N-{(N-Methyl-N-((2-(4-fluoro)phenyl-4-thiazolyl)methyt)amino)carbonyl)valiny)amino)-2-(N-((5-
oxazolyl)methoxycarbonyf)amino)-1,6-diphenyl-3-hydroxyhexane.

(25.38,58)-5-(N-{N-{(N-Methyl-N-((2-(2-chloro)phenyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-
oxazolylymethoxycarbonyl)amino)-1,6-diphsnyl-3-hydroxyhexane.

(25,35,58)-5-(N-{N-((N-Methyl-N-((2-(3-methoxy)phenyl-4-thiazolyl)methyl)amino)carbonyl)valiny)amino)-2-(N-
((5-oxazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(2S,35,55)-5-(N-(N-{{N-Methyl-N-{(2-(2-thiazolyl)-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-oxa-
zolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

49
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(28.3s.SS)-5-(N—(N-((N-Methy\-N-((2-(2-th'|azo\yl)methy‘l-4-thiazoty1)methyl)amino)calbonyi)valinynamino)-2-(N-
{(5-oxazolyl)methoxycarbonyl)amino)-1 §-diphenyl-3-hydroxyhexana.

(28.38.58)-5-(N-(N-((N-Methy1-N-((Z'methoxy-#thiazolyl)memyl)anﬁno)catbonyi)valinyl)anﬂno)-2-(N-((5-oxa—
zolyl)methoxycarbonyl)amino)-1 ,6-diphenyl-3-hydraxyhexane.

{(25,35,58) -5-(N-(N-{{N-Methyi-N-((2-ethoxy-4-thiazolyl) methyl)aminc)carbonyl)valinyl)amino)-2-(N-{(5-oxa-
zolyl)methoxycarbonyl)amino)-1 ,6-diphenyi-3-hydroxyhexane.

{2S,35,58) -5-(N-(N-((N-Methyl~N-((2-isopropyloxy-4-thiazolyl)methyl)amino)-carbonyl)valinyi)amino)-z-(N-((S—oxa-
zolyl)methoxycarbonyl)aminc)-1 ,6-diphenyl-3-hydroxyhexane.

(25,35, 58)-5-(N-(N-((N-Methy|-N-((2-(N.N-dimemylamim)methyl-bmiazolyl)-memyl)'amino)carbonyl)vali-
nyl)amino)-2-(N-((5-oxazolyl)methoxycarbonyl)-amino)-1 .6-diphenyl-3-hydroxyhexane.

(2S.3S,5$)-5-(N-(N-((N-Methyi-N-((2-(1-pyrroiidinyl)methyl~4-thiazolyl)meﬁyl)-amino)carbonyl)valinyl)amino)-z-
{N-({5-oxazolyl)methoxycarbonyl)amino)-1 ,6-diphenyl-3-hydroxyhexane.

(28.38.58)-5-(N-(N-((N-Mathyi-N-((2-propyl-d-—!hiazolyl)methyl)amino)carbonyl)valinyl)amino)-z-(N -{{5-oxa-
zolyl)methoxycarbonyl)amino)-1 ,6-diphenyl-3-hydroxyhexane.

(28.38.53)-5-(N-(N-((N-Methyl-N-((2-(2-meﬁ1yl)propyl-4-thiazolyl) methyl)amino)carbonyl)valinylyamino)-2-(N-((5-
oxazolyl)methoxycarbonyl)amino)-1.sdiphenyl-a-hydmxyhexane.

(2S,38,55)-5-(N-(N-((N-Methyl-N-{{2-(1 -methyl)propyl—4-thiazolyl)meihyl)amino)carbonyl)valinyl)amino)-z-(N-((5-
oxazolyl)methoxycarbonyl)amino)-1 ,6-diphenyt-3-hydroxyhexane.

(28.38.58)—5-(N—(N-((N-Methyi-N-((2-(1—emyl)propyi-4-thiazolyl)meﬁyl)amino)-carbonyl)valinyl)amino)-2-(N-((5-
oxazolyl)methoxycarbonyl)amino)-1 ,6-diphenyl-3-hydroxyhexane.

(25,35,58) -5-(N-(N-((N-Mamy!-N-((z-cydopantyI-4-thiazo|y|)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-isoxa-
zolyl)methoxycarbonyl)amino)-1 ,6-diphenyl-3-hydraxyhexane.

(28.38.58)-5-(N-(N-((N-Methyl-N-((2-cyclohexyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)ami no)-2-{N-{(5-isoxa-
zolyl)methoxycarbonyl)amino)-1 ,6-diphenyl-3-hydroxyhexane.

(28,35,58)-5-(N-(N-((N-Methyl-N-{(2-(1 ,1-dimemyl)ethyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-z-(N-
((5-isoxazolyl)methoxycarbonyl)amino)-1 6-diphenyl-3-hydroxyhexane.

(2S.3S,58)-5-(N-(N-((N-Methyl-N-((2—cydobutyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-z-(N-((s-isoxa-
zolyl)methoxycarbonyl)amino)-1 ,6-diphenyl-3-hydraxyhexane.

(25.38,58)-5-(N-(N-({N-M elhy!-N-((2-cyclopropyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-z-(N-((S-isoxa-
zolyl)methoxycarbonyl)amine)-1 E-diphenyl-3-hydroxyhexane.

(28,35, 58)-5-(N-(N-((N-Meﬂ1y|-N—((2-ethyl-4—thiazolyl)methy|)ami no)carbonyl)valinyl)amino)-2-(N-{{5-isoxa-
zolyl)methoxycarbonyl)amino)-1 ,6-diphenyl-3-hydroxyhexane.

(28.38,58)-5-(N—(N-((N-Methyl-N-((2-ethenyl-4-thiazo|y|)methyl)amino)carbonyl)valinyl)amino)-z-(N-((5-isoxa-
zolylymethoxycarbonyl)amino)-1 ,6-diphenyl-3-hydroxyhexane.

(28,33.58)-5-(N-(N—((N-Methyl-N-((2-(2-propenyl)-4-thiazolyl) methyl)amino)-carbonyl)valinyl)amino)-2-(N-((5-isox-
azolyl)methoxycarbonyl)amino)-1 ,6-diphenyl-3-hydroxyhexane.

(2S.3$.58)-5-(N-(N-((N-Methyl-N-((z-(1-cyclopentenyl)-4-t|1iazolyl)methyl)amino)carbonyi)valinyi)amino)-2-(N-((5-
isoxazolyl)methoxycarbonyljamino)-1 6-diphenyl-3-hydroxyhexane.

(23,38,58)-5-(N-(N-({(N-Methyl-N-{(2-(1 -cyclohexeny1)-4-thiazolyl)methyl)amino)carbonyl)\ra!inyl)amino)-a-(N-((5-
isoxazolyl)methoxycarbonyl)amino)-1 ,6-diphenyl-3-hydroxyhexane.
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(25,35,58)-5-(N-(N-({N-Methyl-N-((4-cyclopentenyi-4-trtiazolyl)methyl)aminc)-carbonyl)valinyl)amino})-2-(N-{(5-
isoxazolyl)methoxycarbonyl)amino)- 1,6-diphenyl-3-hydroxyhexane.

(28,385,58)-5-(N-(N-((N-Methyl-N-({{4-cyclohexenyl-4-thiazolyljmethyl)amino)-carbonyl)valinyl)amino}-2-(N-{(5-iso-
xazolylymethoxycarbonyl)amino)-1,6-cliphenyl-3-hydroxyhexane.

(28S,35,55)-5-(N-{N-{{N-Methyl-N-((2-(3-propenyl)-4-thiazolylymethyl)amino)}-carbonyl)valinylyamino)-2-(N-({5-isox-
azolyl)methoxycarbonyl)aming)-1,6-diphenyl-3-hydraxyhexane.

(28,35,55)-5-(N-(N-((N-Methyl-N-((2-( 1 -propenyl) -4-thiazolyl) methyl)amino)-carbonyl)valinylyamino)-2-(N-{{5-isox-
azolylymethoxycarbonyl)aming)-1,6-diphenyl-3-hydroxyhexane.

(28,35,55)-5-(N-(N-{{N-Methyl-N-({2-(1-methyl- 1 -propenyl)-4-thiazolyl}methyl)-aminc}carbonyi)valinyl)amino)-2-
(N-{{5-isaxazolyl) methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,58)-5-(N-{N-{{N-Methyl-N-{(2-(2-methyi-1-propenyl)-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-
(N-{{S-isoxazolylymethoxycarbonyl)-amino)-1,6-diphenyl-3-hydroxyhexane.

(25,35,58)-5-(N-{N-((N-Methyl-N-((2-(1,2-dimethyl-1-propenyi}-4-thiazoly)methyl)amino)carbonyl)valinyl)amino)-
2-(N-((5-isoxazolyl)methoxycarbonyllamino)-1,6-diphenyl-3-hydroxyhexane.

{25,38,55)-5-(N-{N-((N-Mathyl-N-((2-(cyclopentyl)methyl-4-thiazolyl)mathyl}-amino)carbonyl)valinyl)amino)-2-(N-
((5-isoxazolyl)methoxycarbonyl)amino}-1,6-diphenyl-3-hydroxyhexane.

{28,38,55)-5-(N-(N-((N-Methyl-N-{(2-(cyclchexylymethyl-4-thiazolyl)methyl)Jamino)carbonylvalinyl)amino)-2-{N-
{(5-isaxazolylymethoxycarbonyljamino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,59)-5-(N-(N-((N-Methyl-N-((2-phenyi-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-{(5-isoxa-
zolyl)methaxycarbonyl)amine)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-{N-((N-Methyl-N-{(2-benzyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-isoxa-
zolyl)methoxycarbonyl}amino)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-(N-({N-Methyl-N-((2-(2-phenyl)ethyl-4-thiazolyl)methyl}amino)-carbonyl)valinyl)amino)-2-(N-{(5-
isoxazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-(N-({N-Mathyi-N-{(2-(2-phenyl-1-ethanyl}-4-thiazolyl) methyl)amino)carbonyljvalinyl)amino)-2-(N-
{(5-isoxazolyl)methoxycarbonylyaming)-1,6-diphenyl-3-hydroxyhexane.

(28,3S,58)-5-(N-(N-{{N-Methyl-N-{{2-(4-fluoro)pheny!-4-thiazolylymethyl)amino)carbonylvalinyl)amino)-2-(N-((5-
isoxazoly)methoxycarbonyl)jamino)- 1,6-diphenyl-3-hydroxyhexane.

(2S,38,55)-5-(N-(N-((N-Methyl-N-({2-(2-chlora)phenyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((S-
isoxazolylimethoxycarbonyl)amino)-1,6-dliphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-{N-((N-Methyl-N-((2-{3-methoxy)phenyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)aming)-2-(N-
({5-isoxazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-(N-{{N-Methyl-N-({2-(2-thiazolyl)-4-thiazclyl)methylJamino)carbonylvalinyljamino)-2-{N-{ (S-isaxa-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,58)-5-(N-(N-({N-Methyl-N-((2-(2-thiazolyl)methyl-4-thiazolyl)methyl)aminc)carbonyl)valinyl)amino)-2-(N-
{(5-isoxazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,58)-5-(N-(N-{(N-Methyl-N-((2-methoxy-4-thiazolyl)methyl)amino)carbonylvaling)amino}-2-(N-((S-isoxa-
zolyl)methoxycarbonyljamino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,55)-5-(N-{N-({N-Methyl-N-((2-ethoxy-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-({5-isoxa-
zolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.
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(2S,3$.58)-5—(N-(N-((N-Methyl-N-((2~isopropyloxy-4-thiazolyl)methyl)ami no)-carbonyljvalinyl)amino)-2-(N-((5-
jsoxazoly)methoxycarbonyi)aming)-1 .6-diphenyl-3-hydroxyhexane.

(28,35,58) -5-(N~(N-((N-Methy|-N-((2-(N,N-dimetl'lylamino)meﬂ\yl-tl-miazoiyi)-memyl)amino)carbonyl)vali-
nyl)amino)-2-(N-((5-isoxazoly1)methoxyearbon)d)-amino)-1.sdiphenyl-a-hydmxyhexane.

(28,38,55)-5-(N-{N-({N-Methyl-N-((2-(1 -pyrrolidinyl)methyf-4-thiazolyl)memyl)-amino)carbonyl)valinyi)amino)-2-
(N-{(5-isoxazolylymethoxycarbonyfamino)-1 .6-diphenyl-3-hydroxyhexane.

(28,35, 58)-5-(N-(N-{{N-Methyl-N-((2-propyl-4-thiazolyl)methyl)ami no)carbonyljvalinyl)amino)-2-(N-((5-isoxa-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,35,5%) -5-(N-(N-((N-Methyl-N-((2—(2-methyl)propyl-4-thiazolyl)methyl)amino)carbonyl)vaIinyi)amino)-z-(N-((S-
isoxazolylymethaxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(2S.38.58)-5-(N-(N-((N-Meﬁ'in—N-((z-(1-memyf)propyl-4-thiazolyl)methyl)amino)carbonyi)va!inyl)amino)-2-(N-((5-
isoxazolyl)methaxycarbonyl)amine)-1,6-diphenyl-3-hydroxyhexane.

(23.38.58)-5-(N-(N-{(N-Meﬂ1y|-N-((2-(1-emyl)propyi-4-thiazolyl)methyl)amino)-earbonyi)valinyl)amino)-2-(N—((5-
isoxazolyl)methoxycarbonyljamino)-1 .6-diphanyl-3-hydroxyhexane.

(25,38,58)-5-(N-(N-((N-Methyl-N-{(2-cyclopentyl -4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-{{5-isothi-
azolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydraxyhexane.

(28,38.58)-5-(N-(N-{(N-Melhyl-N—((2-cyclohexyl—4-thiazolyl)methyl)amino)carbonyi)valinyl)amino) -2-(N-((5-isothia-
zolyl)methoxycarbonylamino)-1,6-diphenyl-3-hydroxyhaxane.

(25,38,55)-5-(N-(N-((N-Methyl-N-{(2-(1 .1-dimathyi)ethyl-4-thiazolyi)methyl)amino)carbonyl)valinyl)amino)-z-(N-
((5-isothiazolyr)methoxycalbonyl)an'ﬁno)-1.s-diphenyl-a-hydroxyhexane.

(28,38,58)-5-(N-(N-((N-Meihyl-N-((2-cydobutyl-4-ihiazolyl)methy!)amino)carbonyt)vafinyi)amino)-2-(N-((5-isothia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane. .

(28.38.SS)-5—(N-(N-((N-MaihyI-N-((2-cyclopropyl-4-thiazolyl)methyl)amino)calbonyl)valinyi)amino)-2-(N-((5-isothi-
azolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38, 58)-5-(N-(N-((N-Methyl-N—((2—ethyl-4-thiazolyl)methyl)amino)carbonyl)valinyI)amino)-z-(N-((s-isothia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydraxyhexane.

(28,38.58)-5-(N-(N-((N-Methyl-N-((2-aihenyl-4-thiazolyl)methyl)amino)calbonyl)valinyl)amino)-z-( N-{{5-isothia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydraxyhexane.

(28.38,58)-5-(N-(N-((N-Memyl-N—((z-(z-prOpenyl)-4-thiazolyl)memyl)amino)-carbonyl)valinyi)amino)-z-(N-((s-iso-
thiazolyl)methoxycarbonyf)amino)- 1,6-diphenyl-3-hydroxyhexane.

(28.38.58)-5-(N-(N-((N-Methyl-N-((2-(1-cyclopentenyl)-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-z-(N-((s-
isothiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(ZS.SS,SS)-5-(N-(N-((N-Meﬂ1yl-N-((2-(1-cyc[ohexenyl)-4-thiazolyl)meihyl)amino)carbonyl)valinyl)amino)-z-(N-((5-
isothiazolyl)methaxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,35,58)-5-(N-(N-((N-M eihyl-N-((4-cyclopentenyl-4-lhiazolyl)methyl)amino)-carbonyl)valinyl)amino)-z-(N-((S-
isathiazolyl)methoxycarbonyllaming)-1 6-diphenyl-3-hydroxyheaxane.

(ZS,SS.SS)-S-(N-(N-((N-Meihyi-N-((4-cyclohexenyl-4-lhiazolyi)methyl)amino)-carbonyl)valinyl)amino)-a-( N-((5-iso-
thiazolyl)methoxycarbonyl)amino)-1,6-dipheny!-3-hydroxyhexane.

(28,35, 58)-5-(N—(N-((N-Methyl-N-((2-(3-propenyl)-4-ﬂ1iazolyl) methyl)amino)-carbonyfjvalinyl)amino)-2-(N-({5-iso-
thiazolyl)methoxycarbonyl)amino)-1 6-diphenyl-3-hydroxyhexane.
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{285,38,58)-5-(N-(N-({N-Methyl-N-((2-{ 1 -propenyl)-4-thiazolyl)methyl)amino)-carbony!)valinyl)amino)-2-(N-{(5-iso-
thiazolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-(N-((N-Methyl-N-((2-(1-methyl-1-propenyl)-4-thiazoly)methyl)-amino)carbonyl)valinylyamino)-2-
{N-((5-isothiazolyl)methoxycarbonyi)amino)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-(N-((N-Methyl-N-((2-(2-methyl-1-propenyi)-4-thiazolyl)methyl)amino)carbonyl)valinyl}aming)-2-
{N-{(5-isothiazolyl)methoxycarbonyl}-amino)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-(N-({N-Methyl-N-((2-(1,2-dimethyl-1-propenyl)-4-thiazolyl)methyl)aminc)carbonyl)valinyljamino)-
2-(N-({5-isothiazolyl)methoxycarbonyllamino}-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-(N-{{N-Methyl-N-({2-(cyclopentyl)methyi-4-thiazol yt)methyl)-amino)carbonyl)valinyl)amino)-2-(N-
((5-isothiazolyl)methoxycarbonyl)amino)-1,6-diphenyi-3-hydroxyhexane.

(28,38,58)-5-(N-(N-((N-Methyl-N-((2-(cyclohexyl)methyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-
((5-isothiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexans.

(25,35,58)-5-(N-(N-{{N-Methyl-N-((2-phenyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-isothia-
zoly)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-(N-((N-Methyl-N-((2-benzyl-4-thiazolyl)methyl)amino}carbonyl) valinyl)amino)-2-(N-((5-iscthia-
zolyl)methoxycarbonyl)amino)-1 .6~diphenyl-3-_hydroxyhexane.

(28,38,58)-5-(N-(N-({N-Methyl-N-{{2-(2-phenyl)ethyl-4-thiazclyl)methyl)amino)-carbonyl)valinyljamino)-2-(N-((5-
isothiazolyl)methoxycarbonyl)amino)- 1,6-diphenyl-3-hydroxyhexane.

(2S,38,58)-5-(N-{N-((N-Methyl-N-((2-(2-phenyl-1-ethenyl)-4-thiazolyl)methyljamino)carbonyl)valinyl)amino}-2-(N-
((5-isothiazolylymethoxycarbonyl)aming)-1,6-diphenyl-3-hydroxyhexane.

(28,38, 58)-5-(N-(N-((N-Methyl-N-({2-(4-fluoro)phenyl-4-thiazolyl)methyl)amino)carbonyi)valinyl}amino)-2-(N-((5-
isothiazolyfimethoxycarbonyl)aming)- 1,6-diphenyl-3-hydroxyhexane.

(25,38,58)-5-(N-(N-{{N-Methyl-N-{{2-(2-chlcro)phenyl-4-thiazolyl)methyl}amino)carbonyl)valinyljamino)-2-(N-((5-
isothiazolyl)methoxycarbonyl)amineo)-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-(N-{{N-Methyl-N-((2-(3-methoxy)phenyl-4-thiazolyl)methyl)amino)carbonyl)valinylJamino)-2-(N-
({5-isothiazolylymethoxycarbonyl)amino)-1,6-diphenyi-3-hydroxyhexane.

(28,38,55)-5-(N-(N-((N-Methyl-N-((2-(2-thiazolyl)-4-thiazolyl)methyl}amino)carbonyl)valinyl)amino)-2-(N-((S-iso-
thiazolyl)methoxycarbonyljamino)-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-(N-{{N-Methyl-N-((2-(2-thiazolyl)methyl-4-thiazolyl)methyl)aminoc)carbonyl)valinyl}amino)-2-(N-
((5-isothiazolyl)methoxycarbonyl)amino)-1,6-diphenyi-3-hydroxyhexane.

(25,38,58)-5-(N-{N-((N-Methyl-N-{(2-methoxy-4-thiazolyl)methyl)amino)carbonyljvalinyl)amino}-2-(N-{(S-isothia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane. '

(2S,3S,55)-5-(N-(N-((N-Methyl-N-((2-ethoxy-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-({S-isothia-
zolyymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,58)-5-(N-(N-((N-Methyl-N-{{2-isopropytoxy-4-thiazolyl)methyl)amino)-carbonyl)valinyl)amino)-2-(N-((5-iso-
thiazolyl)methoxycarbonyl)amino)- 1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-(N-({N-Methyl-N-((2-(N,N-dimethylaminc)methyl-4-thiazolyl)-methyl)amino)carbonyl)vali-
nyl)amino)-2-(N-{{5-isothiazolylymethoxycarbonyl)-amino}-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-5-(N-(N-({N-Methyl-N-({2-(1-pyrrolidinyl)methyl-4-thiazolyl)methyl)-amino)carbonyljvalinyl}amino}-2-
(N-({5-isothiazolyf)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.
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(28,35, 58)-5-(N-(N-((N-Methyl-N-({2-propy!-4-thiazolylymethyl)amino)carbonyl)valinyl}amino)-2-{N-((5-isothia-
zolylymethoxycarbonyl}amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,58)-5-(N-(N-{{N-Methyl-N-({2-(2-methyl)propyl-4-thiazolyl)methyl)amino)carbonyljvalinyl)amino)-2-(N-((5-
isothiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38, 58)-5-(N-{N-((N-Methyl-N-((2-(1-methyl)propyl-4-thiazolyl)methyl)aminojcarbonylvalinyf)amino)-2-(N-((5-
isothiazolyl)methoxycarbonyl)amino)-1,6-diphenyi-3-hydroxyhexane.

{285,38,58)-5-(N-(N-((N-Methyl-N-((2-(1-ethyl)propyl-4-thiazolyl)methyl)amino)-carbonyl}valinyl)amino)-2-(N-((5-
isothiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-{N-((N-Methyi-N-((2-isopropyl-4-thiazolyl)methyl}amino)carbonyl)aianinyl)amino)-2-{N-((5-oxa-
zolyl)methoxycarbonyl)amine)-1,6-diphenyl-3-hydroxyhexane.

{(28,38,58)-5-(N-(N-((N-Ethyt-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-oxa-
zolylmethoxycarbonyl)aming)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-{N-((2-Isopropyl-4-thiazolyl)methoxycarbonyl)valinyl)amino)-2-( N-{{5-cxazolyl)methoxycarbo-
nyl}aming)-1,6-diphenyl-3-hydroxyhaxane.

{28,38,59)-2-(N-(N-((2-isopropyl-4-thiazolyl)methoxycarbonyljvalinyljamino)-5-(N-({5-oxazolyl)methoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{23,38,55)-5-(N-{N-((2-Isopropyl-4-thiazolyl)methoxycarbonyl)alaninyl)amino)-2-{N-{(5-oxazolyl)methoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,35,58)-5-(N-(N-{{2-(N.N-Dimethylamino)-4-thiazolylymethoxycarbonyl)valinyljamino)-2-(N-{(5-oxazolylymeth-
oxycarbonyl)amino}-1,6-diphenyi-3-hydroxyhexane.

{28,38,58)-2-(N-{N-{(2-(N,N-Dimsthylamino)-4-thiazolyl)methoxycarbonyl)valinylyjamino)-5-(N-((5-oxazolylymeth-
oxycarbonyl)amino}-1,6-diphenyl-3-hydroxyhexane.

{28,35,58)-5-(N-{N-((2-(4-Morpholinyl)-4-thiazolyl)methoxycarbonyljvalinyl)amino)-2-(N-{(S-oxazolyl)methoxycar-
bonyl)amino)-1,6-diphenyl-3-hydroxyhexansa.

{25,38,55)-2-(N-{N-((2-(4-Morpholinyl)-4-thiazolyl)methoxycarbonylyvalinyl)amino)-5-(N-((5-oxazolyl)methoxycar-
bonyl}amino)-1,6-diphenyl-3-hydroxyhexane.

{25,38,58)-5-(N-{N-((2-(1-Pyrrolidinyl)-4-thiazolyl)methoxycarbonyl)valinyljamino)-2-(N-{{5-oxazolyl)methoxycarb-
onyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38,5S8)-2-(N-{N-((2-(1-Pyrrolidinyl)-4-thiazolylymethoxycarbonyl)valinyl}amino)-5-(N-{{5-oxazolyl)methoxycarb-
onyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{28,35,58)-5-(N-{N-((3-Isopropyl-5-isoxazoly)methoxycarbonyl)valinyl)amino}-2-(N-({5-oxazolylymethoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{2S,35,55)-5-(N-{N-({(N-Methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)alaninyl)amino)-2-{N-{{5-isoxa-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{25,35,55)-5-(N-{N-{(N-Ethyl-N-({2-isopropyl-4-thiazclyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-{{5-isoxa-
zolyl)methoxycarbonyl)aming)-1,6-diphenyl-3-hydroxyhexane.

{25,38,59)-5-(N-(N-{(2-Isopropyl-4-thiazolyl)methoxycarbonyl)valinyfjamino)-2-(N-((5-isoxazolyl)methoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38,58)-2-(N-(N-((2-Isopropyl-4-thiazolyllmethoxycarbonylvaliny) aming)-5-(N-((5-isoxazoly)methoxycarbo-
nyl)aming)-1,6-diphenyl-3-hydroxyhexane.
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(25,35,59)-5-(N-{N-((2-tsopropyl-4-thiazolyl)methoxycarbonyl)alaninyljamino)-2-(N-{(5-isoxazolymethoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-(N-((2-(N,N-Dimethylamino)-4-thiazolyf)methoxycarbonyljvalinyfjamino)-2-(N-({5-isaxa-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38,55)-2-(N-{N-{(2-(N,N-Dimethylamino)-4-thiazolyl)methoxycarbonyl)valinyl)amino)-5-(N-({5-isoxa-
zolyl)methoxycarbonyt)amino)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-(N-({2-(4-Morpholinyl)-4-thiazolyiymethoxycarbonyljvaiinyl}amino)-2-(N-((5-isoxazoly)methoxy-
carbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,35,5S5)-2-(N-{N-{{2-(4-Morpholinyl)-4-thiazolyl)methoxycarbonylvalinyl)amino)-5-(N-({5-isoxazolyl) methoxy-
carbonyl)amino}-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-(N-{(2-(1-Pyrrolidinyl)-4-thiazolyl)methoxycarbonyl)valinyl}amino)-2-(N-((5-isoxazolyl)methoxy-
carbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(28,38,59)-2-(N-(N-((2-(1-Pyrrolidinyl()-4-thiazolyl)mathoxycarbonyl)valinyl}aming)-5-(N-~( (5-isoxazolyl)methoxy-
carbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-(N-{(3-Isopropyl-S-isoxazolyl)methoxycarbonyl)valinyllamino}-2-(N-((5-isoxazolylymethoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane.

(25,38, 585)-5-(N-(N-((N-Methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)ataninyljamino)-2-{N-({5-isothi-
azolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{28,35,58)-5-(N-(N-{(N-Ethyl-N-((2-isopropyl-4-thoazolyl)methylyamina)carbonyl)vatinyl)aming)-2-(N-((5-isothia-
2olyl)methoxycarbonyl)aming)-1,6-diphenyl-3-hydroxyhexane.

(25,35,55)-5-(N-{N-((2-1sopropyl-4-thiazolylimethoxycarbonyl)valinyljaming)-2-(N-{(5-isothiazolyl)methoxycarbo-
nyl)Jamino)-1,6-diphenyl-3-hydroxyhexane.

(2S,38,55)-2-(N-{N-((2-1sopropyl-4-thiazolyl)methoxycarbonyljvalinyljamino)-5-(N-((5-isothiazolyl)methoxycarbo-
nyllJamino)-1,6-diphenyl-3-hydroxyhexane.

{28,38,58)-5-(N-{N-((2-1sopropyi-4-thiazolyl)methoxycarbonyl)alaninylyamino)-2-(N-{(5-isothiazolyl)methoxycarb-
onyl)aming)-1,6-diphenyl-3-hydroxyhexane.

{2S,38,55)-5-(N-{N-((2-(N,N-Dimathylamino)-4-thiazolyl)methaxycarbonyl)valinyl)amino)-2-{N-{{5-isothia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydraxyhexane.

{28,38,58)-2-(N-{N-{(2-(N,N-Dimethylamino)-4-thiazolylimethaxycarbonyl)valinyljaming)-5-(N-({5-isothia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyt-3-hydroxyhexane.

(28,38,58)-5-(N-(N-({2-(4-Morpholinyl)-4-thiazolylymethoxycarbonyl)valinyljamino)-2-(N-{{5-isothiazolylmethoxy-
carbonyl)amino}-1,6-diphenyl-3-hydroxyhexane.

(2S,38,55)-2-(N-(N-((2-{4-Morpholinyl)-4-thiazolyl)methoxycarbonylvalinyl}amino)-5-(N-((5-isothiazolyl)methoxy-
carbonyllamino)-1,6-diphenyl-3-hydroxyhexane.

(25,38,55)-5-(N-(N-((2-(1-Pyrrolidinyl)-4-thiazolyl)methoxycarbonyl) valinyl)amino)-2-{N-{(5-isothiazolyl)methoxy-
carbonyl)amino)-1,6-diphenyl-3-hydroxyhexanse.

{28,38,58)-2-(N-{N-((2-(1-Pyrrolidinyl)-4-thiazclyl) methoxycarbonyljvalinyljamino)-5-(N-{{5-isothiazcly)methoxy-
carbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

{2S,38,55)-5-(N-(N-((3-Iscpropyl-5-isoxazolylimethoxycarbony!)valinyl)amino)-2-{N-((5-isothiazolylymethoxycarb-
onyl)amino}-1,6-diphenyl-3-hydroxyhexane.
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(28,38,58)-5-(N-{N-((N-Methyi-N-((2-isopropy!-4-oxazolyl)methyl)amino)carbonyljvalinyl)amino)-2-{N-((S-isothia-
zolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane.

Using the procedures of Example 18A - F, but replacing isobutyramide with prepionamide, provided the desired
compound. 'H NMR (DMSO-ds)  0.74 {d, J=6 Hz, 8H), 1.19 (t, J=7 Hz, 3H), 1.38-1.51 {m, 2H), 1.80-1.04 {m, 1H), 2.54-
2.74 {m, 5H), 2.83 (s, 3H), 3.53-3.63 (m, 1H), 3.82 (brq, 1 H), 3.92 (1, J = 8 Hz, 1H), 4.13, (m, 1H), 4.26 (AA’, 2 H), 4.63
(d. J=6 Hz, 1H), 5.13 (AA’, 2H), 5.90 (d, J=9 Hz, 1H), 6.89 (d, J=9 Hz, 1H), 7.07-7.25 (m, 12H), 7.68 (d, J=8.7 Hz, 1H),
7.77 (s, 1H), 7.86 (s, 1H), 9.05 (s, 1H). Mass spectrum: (M + H)* = 691. Anal. Caled for Ca5HasNg06S < 0.3H,0: C,
62.10; H, 6.75; N, 12.07. Found: C, 62.42; H, 6.68; N, 11.69.

Using the procedures of Example 18A - F, but replacing isobutyramide with acetamide, provided the desired com-
pourxd. Mass spectrum: (M + H)* = 677.

Using the procedures of Example 8C - 8K, but replacing S-chloromethylthiazole hydrochloride with 5-chloromethy-
laxazole hydrochloride provided the desired compound.

Examole 44
A 2-Ethyibutanamide,

A solution of 21.5 ml of oxalyl chloride (2M, 43 mmol) in dichioromethane was treated with 5.0 g (43 mmol) of 2-
ethylbutyric acid followad by 0.1 ml of dimethylformamide. The resulting sclution was stired at ambient temperature for
1 h, during which gas evolution was observed. After the termination of gas evolution, the solution was concentrated in
vacuo to give crude 2-ethylbutyryl chioride. The crude acid chloride was taken up in 200 mi of acetone and treated with
4.6 g (60 mmol) of ammonium acetate. The resulting mixture was stirred at ambient temperature for 1 h, filtered, and
concentrated in vacuo to provide 4.2 g (85%) of tha desired compound. 'H NMR (ds-DMS0O) 6 0.80 (t, J = 7 Hz, 6 H),
1.32 (m, 2 H), 1.45 (m, 2 H), 1.93 (m, 1 H), 6.71 (br, 1 H), 7.23 (br, 1 H).

B.2- nea-thiogmi

Using the procedure of Example 10, but replacing isobutyramide with 2-ethylbutanamide provided 1.6 g (25%) of
the crude desired compound.

. 4-(Chlorom -2-(3- hiazole hydr

Using the procedure of Example 1P, but replacing 2-methylpropane-thioamide with 2-ethylbutane-thioamide pro-
vided the crude desired compound as a yellow oil.

D. 2-(3-Pentyl)-4-({{N-methyl}amino}m iazoie.

Using the procedure of Example 1Q, but replacing 4-{chloromethyl)-2-isopropyithiazole hydrochloride with 4-(chlo-
romethyl)-2-(3-pentyl)thiazcle hydrochloride provided, after purification of the residue by silica gel chromatography
using 5% methanol in chloroform, 1.5 g (719%) of the desired compound.
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nyl)-L-valine Methyl E

Using the procedure of Example 1S, but replacing 2-isopropyl-4-{({(N-methyl)amino)methyl)thiazole with 2-(3-
pentyl)-4-({(N-methyl)amino)methyl)thiazole provided, after purification by silica gel chromatography using 3% metha-
nol in chloroform as an eluent, 1.6 g (61%) of the desired compound.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 44E provided 0.4 g (52%) of the desired compound.

Using the procedure of Example 1U, but replacing N-({N-methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl}-L-valine with N-{(N-mathyi-N-{(2-(3-pentyl)-4-thiazolyl)methyl)amino)carbonyl)-L-valine provided, after purification
by silica gel chromatography using 99:1 CHCl3:CH3OH, 72 mg (41%) of the desired compound (R; 0.3, 95:5
CHCly:CHaOH) as a solid, mp 64-66°C. Mass spsctrum: (M + H)* = 749. Anal. Caled for CagHsaNgOsSs: C, 62.54; H,
7.00; N, 11.22; S, 8.56. Found: C, 62.67; H, 6.85; N, 11.06; S, 8.45.

Example 45 -

Using the procedure of Example 1L, but replacing 5-(hydroxymethyl) thiazole with 5-(hydroxymethyl)-2-isopropylth-
iazole provided, after purification by silica gel chromatography using 1% MeOH/CHCl;, 0.7 g (78%) of the desired com-
pound, Rf = 0.8 (5% MeOH/CHCly).

-5-Aming-2-

Using the procedure of Exampie 1N, but replacing ((5-thiazolyl)methyl)-(4-nitrophenyl)carbonate with (((2-isopro-
pyl)-5-thiazolylymethyl)-(4-nitrophenyl)carbonate provided, after purification by silica gel chromatography using 99:2:1
CHCly:isopropylamine:CH3OH, Rf = 0.2 , 0.17 g {18%) of the desired compound, (1% isopropylamine in CHClg). H
NMR (dg-DMSO) & 1.38 (d, J = 7 Hz, 6 H), 1.43 (m, 1 H), 1.64 (m, 1 H), 2.46 (dd, J = 14, 8 Hz, 1 H), 2.63 (m, 2 H), 2.80
(dd, J = 14, 5 Hz, 1 H), 2.94 (m, 1 H), 3.21 (m, 1 H), 3.64 (m, 2 H), 5.09 (AA", 2 H), 6.98 (d, J = 9 Hz, 1 H), 7.1-7.3 (m,
10 H), 7.60 (s, 1 H). Mass spectrum: (M + H)* = 468.

Using the procedure of Example 1U, but replacing (25,3S,58)-5-amino-2-(N-{(5-thiazolyl)methoxycarbonyl)amino)-
1,6-diphenyl-3-hydroxyhexane with {28,3S,58)-5-amino-2-(N-(((2-isopropy!}-5-thiazolyl)methaxycarbonyljamino)-1,6-
diphenyl-3-hydroxyhexane provided, after purification by silica gel chromatography using 99:1 CHCl3:CH3OH. 50 mg
{61%) of the desired compound (R, 0.28, 95:5 CHCl3:CH3OH) as a solid, mp 64-66°C. Mass spectrum: (M + H)* = 764.
Anal. Caled for CgHg4NgOsS0: C, 62.97; H, 7.13; N, 11.01. Found: G, 62.91; H, 7.11; N, 10.81.

Example 46
1-(Ami iocar rrolic
A solution of 1.0 g (14 mmol) of pyrrolidine in 70 ml of tetrahydrofuran was treated dropwise with 2.0 ml of trimeth-
ylsilylisocyanate. The resulting solution was stirred at ambient temperature for two days, and concentrated in vacuo.
Purification of the residue by silica gel chromatography using 4% methanol in chloroform provided the desired com-
pound {R; 0.5, 10% methanol in chloroferm).
B. 4-(Chloromethyl)-2-(1-pyrrolidinviithiazole hydroghlori

Using the procedure of Example 1P, but replacing 2-methylpropane-thicamide with 1-(aminothiocarbonyl)pyrrolid-
ine provided the crude desired compound.

57
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. o-(1-Pymrolidinyl)-4-{{{N-m

Using the procedure of Example 1Q, but replacing 4-(chioromethyl)-2-isopropylthiazole hydrochloride with 4-{chlo-
romethyl)-2-(1-pyrrolidinyl)thiazole hydrochloride provided, after purification of the residue by silica gel chromatography
using 2% isopropylamine/2% methanol in chioroform, 0.89 g (30%) of the desired compound. TH NMR (CDClg) § 2.02
(m, 4 H), 2.61 (s, 3 H), 3.44 (m, 4 H), 3.90 (s, 2 H), 4.84 (br, 1 H), 6.51 (8, 1 H). Mass spectrum: (M + H)* = 198,

Using the procedure of Example 18, but replacing 2-isopropyl-4-({{(N-methyl)ami no)methyl)thiazole with 2-(1-pyrro-
lidinyl)-4-(({(N-methyl)amino)methyl)thiazole provided, after purification by silica gel chromatography using 4% methanol
in chioroform as an eluent, 0.63 g {39%) of the desired compound. 'H NMR (CDCls) 5 0.96 (tJ=7Hz,3H),098(tJ
= 7 Hz, 3 H), 2.04 (m, 4 H), 2.14 (heptet, J = 7 Hz, 1 H), 2.97 (s, 3 H), 3.45 (m, 4 H), 3.71 (s, 3 H), 4.10 {m, 1 H}, 4.33
(dd, J =9,6 Hz, 1 H), 4.42 (br d, J = 16 Hz, 1 H), 6.26 (s, 1 H), 6.45 (br, 1 H). Mass spectrum: (M + H)* = 355,

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resuitant com-
pound of Example 46D provided 0.24 g (96%) of the desired compound.

Using the procedure of Example 1U, but replacing N-((N-methyl-N-((2-isopropyl-4-thiazolyl)methyt)amino)carbo-
nyl)-L-valine with N-{(N-methyl-N-({2-{1 -pyrrolidinyl)-4-thiazolyl)methyllamino)carbonyl)-L-valine provided, after purifi-
cation by silica gel chromatography using 2% methanol in chioroform, the desired compound (R, 0.29, 4% methanol in
chioroform). Mass spectrum: (M + H)* = 748, ‘ ; '

Example 47
Ethyt 2-{2- ~thigzol

Using the procedure of Example 1P, but replacing 1,3-dichloroacetone with ethyl 4-chioroacetoacetate provided,
after purification by silica gel chromatography using CHCl,, the desired compound in 34% yield. "H NMR (ds-DMSO) §
118 (t, =7 Hz, 3 H), 1.30 (d. J = 7 Hz, 6 H), 3.24 (heptet, J = 7 Hz, 1 H), 3.76 (s, 2 H), 4.09 (q.J=7Hz 2 H), 7.31
(s. 1 H). Mass spectrum: (M + H)* = 214,
B. 4-(2-Hydr 1)-2-i hi

Using the procedure of Example 5B, but replacing ethyl 2-isopropyl-4-thiaxolecarboxylate with ethyl 2-(2-isopropyl-
4-thiaxolyl)acetate provided, after purification of the residue by silica gel chromatography using 2% methanol in chloro-
form, 0.9 g (47%) of the desired compound. TH NMR (CDCl,) § 1.40 (d, J = 7 Hz, 6 H), 295 {t, J = 6 Hz, 2 H), 3.30
(heptet, J =7 Hz, 1 H), 3.92 {t, J = 6 Hz, 2 H), 6.83 (5, 1 H). Mass spectrum: (M + H)* = 172.

-((2-(2- -4-thi I valine Methyl Ester.

Using the procedure of Example 5D, but replacing 4-(hydroxymethyl)-2-isopropyithiazole with 4-(2-hydroxyethyl)-2-
isopropytthiazole provided, after purification by silica gel chromatography using 3% methanol in chioroform as an elu-
ent, 0.8 g (52%)} of the desired compound. '

. N-((2-(2-1sopropyl-4-thiazol nylivalin

Using the procedure of Example 1T, but replacing the resuitant compound of Example 1S with the resultant com-
pound of Example 47C provided 0.17 g (82%) of the desired compound.
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Using the procedure of Example 1U, but replacing N-({N-methyl-N-((2-isopropyi-4-thiazolyl)methyi)amino)carbo-
nyl)-L-valine with N-{(2-(2-isopropy!-4-thiazolyljethoxy)carbonyl)valine provided, after purification by silica gel chroma-
tography using 99:1 CHCIa:CH;OH, 80 mg (47%) of the desired compound (F; 0.3, 95:5 CHCI3:CHzOH) as a solid, mp
146-147°C. Mass spectrum: (M + H)* = 722. Anal. Calcd for Ca7Hy7NsOgS2: C, 61.56; H, 6.56; N, 9.70. Found: C,
61.24; H, 6.48; N, 9.53.

Using the procedure of Example 1U, but replacing N-({N-methyl-N-{(2-isopropyl-4-thiazolyl)methyl}amino)carbo-
nyl)-L-valine with N-{(2-(2-isoprapyl-4-thiazolyl)ethoxy)carbonyf)valine and replacing {25,38,55)-5-amino-2-(N-{{5-thia-
zolyl)methaxycarbonylyamino)-1,6-diphenyl-3- hydroxyhexane with (28,38,58)-2-amino-5-(N-{(5-thiazolyl)methoxy-
carbonyl)amino)-1,6-diphenyl-3-hydroxyhexane provided, after purification by silica gel chromatography using 99:1
CHCl3:CH;OH, 50 mg (30%) of the desired compound (Ry 0.3, 95:5 CHCl3:CH;OH) as a solid, mp 159-160°C. Mass
spectrum: (M + H)* = 722 HRMS. Exact mass caled for Ca7H,7Ns0sS;: 722.3046. Found: 722.3036.

Using the procedure of Exampie 1U, but replacing N-{{N-mathyl-N-{(2-isopropyl-4-thiazolyl)methyljaminc)carbo-
nyl)-L-valine with N-({N-methyl-N-{{2-(1 -pyrrolidinyl)-4-thiazolymethyi)amino)carbonyl)-L-valine and replacing
(25,38,58)-5-amino-2-{N-((5-thiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane  with (25,35,58)-5-
amino-2-{N-((5-isaxazoly)methoxy-carbonyl)amino)-1,6-diphenyl-3-hydroxyhexane provided, after purification by silica
gel chromatography using 2% methanol in chioroform, the desired compound (R; 0.30, 4% methanol in chloroformy).

Using the procedure of Example 1U, but replacing N-{(N-methyl-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with N-{t-butyloxycarbonyl)valine provided, after silica gel chromatography using 1% methanol in chioro-
form, the desired compound (R 0.31, 4% methanol in chloroform).

To 135 mg (0.27 mmol) of (28,38,58)-5-(N-(N-(t-butyloxycarbonyl)valinyljamino)-2-(N-((5-thiazolyl)methoxycarbo-
nyl)amino)-1,6-diphenyl-3-hydroxyhexane was added 8 ml of 4M HCI in dioxane. The resulting mixture was stirred at
ambient temperature for 1 h and concentrated in vacuo to provide the crude desired compound.

-(2-1sopropyl-4-thiazolyl i¢ A

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 47A provided 0.24 g (55%) of the desired compound. TH NMR (CDCl3) 51.93(d, J =7 Hz, 6 H), 3.35
(heptet, J = 7 Hz, 1 H), 3.85 (s, 2 H), 7.00 (s, 1 H). Mass spectrum: (M + H)* = 186.

Using the procedure of Example 1U, but replacing N-{(N-methyl-N-{{2-isopropyi-4-thiazoly()methyl)amino)carbo-
nyl)-L-valine with 2-(2-isopropyl-4-thiazotyl)acetic acid provided, after purification by silica gel chromatography using
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99:1 CHCl;:CH,OH, 120 mg (80%) of the desired compound (R, 0.6, 95:5 CHCl;:CH;OH) as a solid, mp 153-155°C.
Mass spectrum: (M + H)* = 692. Anal. Calcd for CzgHasN5OsSz - 0.5H,0: C, 61.69; H, 6.62; N, 9.99; S, 9.15. Found:
C. 61.92; H, 6.49; N, 10.06; S, 8.81.

Example 51
A. Cyclogropanecarboxamide.

Using the procedure of Example 44A but replacing 2-ethylbutyric acid with cyclopropanecarboxylic acid provided
6.4 g (50%) of the crude desired compound.

Using the procedure of Example 10, but replacing isobutyramide with cyclopropanecarboxamide provided 7.2 g
{96%) of the crude desired compound.

4- -2 i Ir

Using the procedure of Example 1P, but replacing 2-methylpropane-thicamide with cyclopropanethiocarboxamide
provided the crude desired compound as a yellow oil.

Using the procedure of Example 1Q, but replacing 4-(chioromethyl)-2-isopropylthiazole hydrochloride with 4-(chlo-
romethyl)-2-cyclopropylthiazole hydrochloride provided, after purification of the residue by silica gel chromatography
using 5% methanol in chioroform, 0.5 g (25%) of the desired compound.

Using the procedure of Example 1S, but replacing 2-isopropyl-4-{({(N-methyl)amino)methyl)thiazole with 2-cyclo-
propyl-4-(((N-methyl)amino)methyi)thiazole provided, after purification by silica gel chromatography using 1% metha-
nol/chloroform as an eluent, 0.4 g (489%) of the desired compound.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 51E provided 0.16 g (70%) of the desired compound.

Using the procedure of Example 1U, but replacing N-((N-methyi-N-{(2-isopropyl-4-thiazotyl)methyi)amino)carbo-
nyl)-L-valine with N-{(N-methyl-N-((2-cyclopropyl-4-thiazotyl)methyl)amino)carbonyl)-L-valine provided, after purifica-
tion by silica gel chromatography using 1% methanol in chloroform, S0 mg (54%) ot the desired compound (R, 0.2, 95:5
CHCIgCHLOH) as a solid, mp 70-71°C. Mass spectrum: (M + H)* = 719. Anal. Calcd for Ca7HasNgOsS2: C, 61.82; H,
6.45: N, 11.69. Found: C, 61.50; H, 6.46; N, 11.41,

Example 52
A. Cyclobutanecarboxamide,

Using the procedure of Example 44A but replacing 2-ethylbutyric acid with cyclobutanacarboxylic acid provided 7.5
o (76%) of the crude desired compound.

Using the procedure of Example 10, but replacing iscbutyramide with cyclobutanecarboxamide provided 6.9 g
(80%) of the crude desired compound.
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. 4{Ch -2-Gyel iazole hydrochlori

Using the procedure of Example 1P, but replacing 2-methylpropane-thioamide with cyclobutanethiocarbaxamide
provided the crude desired compound as a yelflow oil.

2 -4-(((N- i igzole.

Using the procedure of Example 1Q, but replacing 4-(chloromethyl)-2-isopropylthiazole hydrochloride with 4-(chio-
romethyl)-2-cyclobutylthiazole hydrochloride provided, after purification of the residue by silica gel chromatography
using 5% methanol in chloroform, 1.0 g (36%) of tha desired compound.

Using the procedure of Example 1S, but replacing 2-isopropyl-4-(((N-methyl)amino)methyljthiazole with 2-
cyclobutyl-4-{{(N-methyl)amino)methyl)-thiazole provided, after purification by silica gel chromatography using 1%
methanol in chloroform as an eluent, 0.54 g (31%) of the desired compound. Mass spectrum: (M + H)* = 340,

Using the procedure of Example 1T, but replacing the resultant compound of Exampie 18 with the resultant com-
pound of Example S2E provided 0.2 g (42%) of the desired compound.

Using the procedure of Example 1U, but replacing N-({N-methyl-N-({2-isopropyi-4-thiazclyl)methyl)aminc)carbo-
nyl)-L-valine with N-((N-methyl-N-{{2-cyclobutyl-4-thiazolyl)methyllamino)carbonyl)-L-valine provided, after purification
by silica gel chromatography using 1% methanol in chloroform, 110 mg (64%) of the desired compound (R 0.17, 95:5
CH,Cly:CH;OH) as a solid, mp 74-76°C. Mass spectrum: (M + H)* = 733, Anal. Calod for CagHagNgOsS2: C, 62.27; H,
6.60; N, 11.47; 8, 8.75. Found, C, 62.02; H, 6.73; N, 11.33; S, 8.51.

Example 53
AP thicamid
Using the procedure of Example 10, but replacing isobutyramide with propionamide provided 4.6 g (38%) of the

crude desired compound. 'H NMR (CDCly) & 1.33 {t, J =7 Hz, 3 H), 2.70 (q, J = 7 Hz, 2 H), 6.9 (br, 1 H), 7.6 {br, 1 H).
Mass spectrum: (M + H)* = 90.

Using the procedure of Example 1P, but replacing 2-methylpropane-thicamide with propanethioamide provided the
crude desired compound as a yellow oil.

C. 2-Ethyl-4-({{(N-methyl}Jamino}methyi)thiazole.

Using the procedure of Example 1Q, but replacing 4-{chioromethyl)-2-isopropylthiazoie hydrochloride with 4-(chio-
romethyl)-2-ethylthiazole hydrochloride provided 1.0 g (52%) of the desired compound.

Using the procedure of Example 18, but replacing 2-isopropyi-4-(({N-methyl)amino)methyl)thiazole with 2-ethyl-4-
{{(N-methyl)amino)methyl)thiazole provided, after purification by silica gel chromatography using 1% methanol in chlo-
roform as an eluent, 0.7 g (35%) of the desired compound.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 53D provided 0.28 g (43%) of the desired compound.
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Using the procedure of Example 1U, but replacing N-((N-methyl-N-((2-isopropyl-4-thiazolyl)methyl}amino)carbo-
nyl)-L-valine with N-{(N-methyi-N-((2-ethyl-4-thiazolyl)methyl)amino)carbonyl)-L-valine provided, after purification by
silica gel chromatography using 1% methanol in chloroform, 60 mg {40%) of the desired compound (R 0.14, 95:5
CHpClo:CH3OH) as a solid, mp 70-71°C. Mass spectrum: (M + H)* = 707. Anal. Caled for CagHagNgO5S2 « H20: C,
59.65; H, 6.67; N, 11.59. Found: C, 59.64; H, £.59; N, 11.88.

Example 54
A 2- i-4- 1 |
Using the procedure of Example 1Q, but replacing 40% aqueous methylamine with 1-aminopropane provided the

crude desired compound. TH NMR (CDCly) 5 0.94 (t, J = 7 Hz, 3 H), 1.39 (d, J = 7 Hz, 6 H), 1.54 (sextet, J = 7 Hz, 2 H),
2.62 (t,J = 7 Hz, 2 H), 3.30 (heptet, J = 7 Hz, 1 H), 3.87 (d, J = 1 Hz, 2 H), 6.98 (5, 1 H). Mass spectrum: (M + H)* = 199.

Using the procedure of Example 1S, but replacing 2-isopropyi-4-(((N-methyl)amino)methyt)thiazole with 2-isopro-
pyl-4-({(N-{1-propyl))amino)methyl)thiazole provided, after silica gel chromatography using 1% methanol in chloroform
as an eluent, 1.55 g (63%) of the desired compound. "HNMR (CDCl3) §0.86 (t, J = 7Hz, 3 H), 1.38 (d, J =7 Hz, 6 H),
1.41(d, J = 7 Hz, 6 H), 1.56 {m, 1 H), 1.57 (sextet, J = 7 Hz, 2 H), 3.27 (heptet, J = 7 Hz, 1 H),3.29 ({, J = 7 Hz, 2 H),
3.71 (s, 3 H), 4.45 (m, 3 H), 6.31 (br, 1 H), 6.98 (s, 1 H). Mass spectrum: (M + H)* = 328.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 54B provided the desired compound.

Using the procedure of Example 1U but replacing N-{(N-methyl-N-{(2-isopropyi-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with N-{{N-(1-propyl)-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)-L-valine provided, after silica gel
chromatography using 1% methanol in chloroform, 60 mg (44%) of the desired compound (R 0.3, 95:5 CHCI3:CH;0H)
as a solid, mp 62-64°C. Mass spectrum: (M + H)* = 721. Anal. Caled for Ca7HygNgOsS2 » 0.5H;0: C, 60.88; H, 6.77: N,
11.51. Found: C, 60.66; H, 6.95; N, 11.45

Example §5

A, 2-isopropyl-4-{(N-{i mi fithiazol

Using the procedure of Example 1Q, but replacing 40% aqueous methylamine with isobutylamine provided the
crude desired compound. Mass spectrum: (M + H)* = 213,

Using the procedure of Example 18, but replacing 2-isopropyl-4-({(N-methyl)amino)methyf)thiazole with 2-isopro-
pyl-4-({(N-{isobutyl))amino)methyf)thiazole provided, after silica gel chromatography using 1% methanol in chloroform
as an eluent, 0.7 g (41%) of the desired compound. 'H NMR (DMSO-dg) 50.78 (d,J = 7Hz, 3 H), 0.79(d, J = 7 Hz, 3
H), 1.30 (m, 12 H), 1.89 (m, 2 H), 3.05(d, J = 8 Hz, 2 H), 3.22 (m, 1 H), 3.58 (s, 3 H), 4.13 (m, 1 H), 4.44 (AA", 2 H),
6.87 {ord, 1 H), 7.23 (s, 1 H). Mass spectrum: (M + H)* = 3.42.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 558 provided the desired compound.

62




10

15

30

50

&5

EP 0674 513 B1

Using the procedure of Example 1U but replacing N-({N-methyl-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with N-{{N-(isobutyl)-N-{(2-isopropyl-4-thiazolyl)methyl)amino)carbonyi)-L-valine provided, after silica gel
chromatography using 1% methanol in chloroform, 70 mg (50%) of the desired compound (R; 0.3, 5% methanol in chlo-
roform) as a solid, mp 60-61°C. Mass spectrum: (M + H)* = 735. Anal. Calcd for C3gHsoNgOsS2: C, 62.10; H, 6.86; N,
11.43; S, 8.72. Found: C, 61.74; H, 7.16; N, 11.3€; S, 8.48.

Using the procedure of Example 1S, but replacing 2-isopropyl-4-(({N-methyl)aminc)methyi)thiazole with 2-isopro-
pyl-4-(((N-methyl)amino)methyl)-oxazole and relacing N-{{(4-nitrophenyl)axy)carbonyi)-L-valine methyl ester with N-
{((4-nitrophenyhoxy)carbonyl)-L-alanine methyl ester provided the desired compound in 66 % yield. TH NMR (CDCl3) &
1.32(d, 6 H), 1.42 (d, 3 H), 2.96 (s, 3 H), 3.05 (m, 1 H), 3.75 (s, 3 H), 4.30 (s, 2 H), 4.47 (m, 1 H), 5.80 (brd, 1 H), 7.46
(s, 1 H). Mass spectrum: {M + H)* = 284.

Using the procedure of Example 1T, but replacing the resultant compound of Example 18 with the resuitant com-
pound of Example S6A provided the desired compound.

Using the procedure of Example 1U but replacing N-({N-methyl-N-{{2-isopropyi-4-thiazolyl)methyl)amino)carbo-
nyt)-L-valine with N-{(N-methyl-N-{(2-isopropyl-4-oxazolyl)methyl)amino)carbonyl)-L-alanine provided, after silica gel
chromatography using 92:8 CH,Cly:CH3;OH, the desired compound (R 0.49, 92:8 CH,Clp:CH3OH) in 75% yield. Mass
spectrum: (M + H)* = 677,

Using the procedure of Example 1U but replacing N-((N-methyl-N-{(2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with N-{{N-methyl-N-{{2-isopropyl-4-axazolyl)methyl)amino)carbonyl)-L-alanine and replacing (25,35,59)-
5-amino-2-(N-({5-thiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane with (28,38,58)-5-amino-2-(N-((S-
isoxazolyl)methoxy-carbonyl)amino)-1,6-diphenyl-3-hydroxyhexane provided, after silica gel chromatography using
92:8 CH,Cly:CH;0H, the desired compound (R; 0.48, 92:8 CHoCly:CH3OH) in 64% yield. TH NMR (DMSO-dg) & 1.08
(d, 3 H), 1.24 (d, 6 H), 1.50 (m, 2 H), 2.82 (s, 3 H), 3.0 (m, 1 H), 4.25 (s, 2 H), 4.60 (d, 1 H), 5.05 (s, 2 H), 6.20 {br d, 1
H), 6.32 (d, 1 H), 7.20 {m, 11 H), 7.50 {br d, 1 H), 7.78 (s, 1 H), 8.51 (d, 1 H). Mass spectrum: (M + H)* = 661.

Example 58
A. Cyol n Xami

Using the procedure of Example 44A but replacing 2-ethylbutyric acid with cyclopentanecarboxylic acid provided
2.6 g (100%) of the crude desired compound.

B. nethi X

Using the procedure of Example 10, but replacing isobutyramide with cyclopentanecarboxamide provided 2.4 g
(83%) of the crude desired compound.
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. 4-(Ch hl}-2- igzole hydrochlori

Using the procedure of Example 1P, but replacing 2-methylpropane-thioamide with cyclopentanethiocarboxamide
provided the crude desired compound as a yellow oil.

- -4-{((N- ing)methylithiazol

Using the procedure of Example 1Q, but replacing 4-(chloromathyl)-2-isopropylthiazole hydrochloride with 4-(chlo-
romethyl)-2-cyclopentytthiazole hydrochloride provided, after purification of the residue by silica gel chromatography
using 3% methanol in chloroform, 0.83 g (43%) of the desired compound.

Using the procedure of Example 1S, but replacing 2-isopropyl-4-(((N-methyllamino)-methylithiazole with 2-
cyclopentyl-4-({{N-methyl)aminc)methyl)-thiazcle provided, after purification by silica gel chromatography using 1%
methanol in chioroform as an eluent, 0.77 g (51%) of the desired compound. "H NMR (CDCla) 6 0.93 (d, J = 7 Hz, 3 H),
0.97(d,J =7 Hz,3H}), 1.6-1.9(m, 6 H), 2.2 (m, 3 H), 2.89 (s, 3 H}, 3.40 (m, 1 H), 3.71 (s, 3 H), 4.37 (dd, J = 9, 5 Hz, 1
H), 4.45 (AA', 2 H), 5.99 (br d, 1 H), 6.95 {s, 1 H). Mass spectrum: (M + H)* = 354

Using the procedure of Exampie 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example S8E provided 0.64 g (87%) of the desired compound.

Using the procedure of Example 1U, but replacing N-((N-methyl-N-((2-isopropyl-4-thiazolyl)methyl}amino)carbo-
nyl)-L-valine with N-((N-methyl-N-{(2-cyclopentyl-4-thiazclyl)methyl)amino)carbonyl)-L-valine provided, after purifica-
tion by silica gel chromatography using 1% methanal in chloroform, 50 mg (36%) of the desired compound (R; 0.40, 5%
methanol in chloroform) as a solid, mp 70-71°C. Mass spectrum: (M + H)* = 747. Anal. Caled for CzgH5oNg05Ss: C,
62.71; H, 6.75; N, 11.25. Found: C, 63.15; H, 6.80; N, 10.84.

Example 59
A 3-Methyibutanamide.

Using the procedure of Example 44A but repiacing 2-ethyibutyric acid with 3-methylbutyric acid provided 4.2 g
{100%) of the crude desired compound.

Using the procedure of Example 10, but replacing isobutyramide with 3-methylbutanamide provided the crude
desired compound.

Using the procedure of Example 1P, but replacing 2-methylpropane-thioamide with 3-methyipropanethiocarboxam-
ide provided the crude desired compound as a yellow oil.

. 2-1 -4-({{N- min [thiazol
Using the procedure of Example 1Q, but replacing 4-(chloromethyl)-2-isopropylthiazole hydrochloride with 4-{chlo-

romethyl)-2-isobutylthiazole hydrochioride provided, after purification of the residue by silica gel chromatography using
10% methanol in chloroform, 0.61 g (31%) of the desired compound.
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Using the procedure of Example 1S, but replacing 2-isopropyt-4-{((N-methyl)amino)methyl)thiazole with 2-isobutyl-
4-(((N-methyl)aminc)methyf)thiazole provided, after purification by silica gel chromatography using 1% methanon in
chloroform as an eluent, 0.40 g (32%) of the desired compound. Mass spectrum: (M + H)* = 342.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 59E provided 0.13 g (70%) of the desired compound.

Using the procedure of Example 1U, but replacing N-((N-methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino}carbo-
nyl)-L-valine with N-((N-methyl-N-({2-isobutyl-4-thiazolyl)methyl)amino)carbonyl)-L-valine provided, after purification by
silica ge! chromatography using 1% methanol in chloroform, 50 mg (33%) of the desired compound (R; 0.65, 10% meth-
anol in chioroform). Mass spectrum: (M + H)* = 735.

Example 60

Using the procedura of Example 1Q, but replacing 4-(chloromethyl)-2-isopropylthiazole hydrochloride with 4-{chlo-
romethyl)-2-cyclopentylthiazole hydrochloride and replacing 40% agueous methylamine with 70% aqueous ethylamine
provided, after purification of the residue by silica gel chromatography using 5% methanol in chloroform, 1.08 g (50%)
of the desired compound.

Using the procedure of Example 1S, but replacing 2-isopropyl-4-(((N-methyl)amino)methyl)thiazole with 2-
cyclopentyl-4-{((N-ethylJamino)methyl)-thiazole provided, after purification by silica gel chromatography using 1%
methanol in chloroform as an eluent, 0.40 g (46%) of the desired compound. 11H NMR (DMSO-dg) 5 1.00 (t, J = 7Hz,
3 H), 1.28(d, J = 7 Hz, 3 H), 1.6-1.8 (m, 9 H), 2.1 (m, 3 H), 3.27 (m, 2 H), 3.37 (m, 1 H), 3.60 (5, 3 H), 4.17 (pentet, J =
7 Hz, 1 H), 4.41 (AA, 2 H), 6.80 (d, J = 7 Hz, 1 H), 7.20 (s, 1 H). Mass spectrum: (M + H)* = 340.

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 60B provided 0.13 g (69%) of the desired compound.

Using the procedure of Example 1U, but replacing N-({N-methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino}carbo-
nyl)-L-valine with N-((N-ethyl-N-{{2-cyclopentyl-4-thiazolyl)methyljaminc)carbonyl)-L-valine provided, after purification
by silica gel chromatography using 1.5% methanol in chloroform, 50 mg (34%) of the desired compound (R 0.63, 10%
methanol in chloroform) as a solid, mp 67-69°C. Mass spectrum: (M + H)* = 733. Anal. Caled for C3gHagNgO5S2: C,
62.27; H, 6.60; N, 11.47. Found: C, 62.02; H, 6.74; N, 10.98.

Example 61
A 2- 1-4-(2-((N-m min igzol

A solution of 2.0 g (12 mmol) of 2-isopropyl-4-(hydraxyethyl)thiazole in 50 ml of tetrahydrofuran was treated with
1.34 g (12 mmol) of methanesulfonyl chloride. The resulting solution was treated dropwise with 3.4 mi {24 mmol) of tri-
ethylamine and stirred at ambient temperature for 1 h. A portion (25 ml) of the resuiting solution was added to 50 ml of

agueous ethylamine (70% in H,O) with rapid stirring. After addition, the mixiure was heated to reflux for 2 h, allowed to
cool, diluted with ethyl acetate, washed with aqueous NaHCO; and saturated brine, dried over Na;S0y4, and concen-

65




10

15

50

EP 0674 513 B1

trated in vacuo to provide the crude desired compound. Purification of the residue by silica gel chromatography using
5% methanol in chloroform, 0.52 g (48%) of the desired compound. 'H NMR (CDCl3}81.38(d,J =7 Hz, 3 H), 2.46 (s,
3 H), 2.93 (s, 4 H), 3.30 (heptet, J = 7 Hz, 1 H), 6.79 (s, 1 H). Mass spactrum: (M + H)* = 185,

Using the procedure of Example 18, but replacing 2-isopropyl-4-({(N-methyl)amino)methyljthiazole with 2-isopro-
pyl-4-(2-{{N-methyl)amino)ethyl)-thiazole provided, after purification by silica gel chromatography using 1% methanol in
chioroform as an eluent, 0.16 g (35%) of the desired compound. '"H NMR (CDCl,) $0.91 (d, J = 7 Hz, 3 H), 0.98 (d, J
=THz, 3H), 1.48{d, J=7Hz, 3 H), 1.49(d, J = 7 Hz, 3 H), 2,11 (heptet of doublets, J = 7, 5 Hz, 1 H), 2.85 (g, 3 H),
2.99(t, J = 7 Hz, 2 H), 3.30 (heptet, J = 7 Hz, 1 H), 3.63 (1, J = 7 Hz, 2 H), 3.73 (s, 3H), 4.42 (dd, J =8, 5 Hz, 1 H), 4.93
{brd, J = 8 Hz, 1 H), 6.83 (s, 1 H). Mass spectrum: (M + H)* = 342,

Using the procedure of Example 1T, but replacing the resultant compound of Example 1S with the resultant com-
pound of Example 61B provided 0.074 ¢ (64%) of the desired compound.

Using the procedure of Example 1U, but replacing N-((N-methyl-N-{(2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-L-valine with N-{{N-methyl-N-(2-(2-isopropyl-4-thiazolyl)ethyl)amino)carbonyl)-L-valine provided, after purification
by silica gel chromatography using 1% mathanol in chloroform, 90 mg (54%) of the desired compound (R; C.44, 10%
methanol in chloroform) as a solid, mp 62-63°C. Mass spectrum: (M + H)* = 735. Anal. Caled for C3gHsgNgO5S2: C,
62.10; H, 6.86; N, 11.43; S, 8,72. Found: C, 61.72; H, 6.78;, N, 11.34; 5, 8.89.

A solution of 7.5¢ (57 mmol) to t-butylcarbazate in 200 ml of isopropyl alcohol was treated with a solution 0f 1.0 g
{57 mmol) of 4-(chloromethyl)-2-isopropyithiazole hydrochiaride in 10 mi of isopropyl alcohol. The resulting solution was
heated at reflux for 16 h, allowed o cool, and concentrated in vacuo. The residue was diluted with 1 N HCI, washed with
three portions of ethyl acetate, basified to pH 12 with aqueous NaOH, and exiracted with three portion of ethyl acetate.
The combined organic layers were dried over MgSQO, and concentrated in vacuo. Purification of the residue by silica gel
chromatography using 20% ethyl acetate in hexane provided 0.32 g (21%) of the desired compound (R; 0.4, 5% meth-
anol in chioroform). *H NMR (CDClg) 5 1.40 {d, J = 7 Hz, 6 H), 1.47 (s, 9 H), 2.53 {br, 1 H), 3.33 (heptet, J = 7 Hz, 1 H),
4.11 (s, 2 H), 6.22 (br, 1 H), 7.01 (s, 1 H). Mass spectrum: (M + H)* = 272,

Using the procedure of Example 18, but replacing 2-isopropyl-4-({{N-methyl)amino)methyl)thiazole with 2-isopro-
pyl-4-{(N-(tert-butyloxycarbonylaminojamino)methyl)thiazole provided, after silica gel chromatography using 1% meth-
anol in chioroform as an eluent, 0.30 g (95%) of the desired compound. 'H NMR (DMSO-dg) 5 0.84 (d, J = 7 Hz, 3 H),
087(d, J=7Hz,3H),1.31(d, J=7Hz,6 H), 1.39 (s, 9 H), 2.05(m, 1 H}, 3.24 (m, 1 H), 3.64 (s, 3 H), 4.09 (dd, J =8,
6 Hz, 1 H), 6.35 (br, 1 H), 7.24 (s, 1 H). Mass spectrum: (M + H)* = 429.

Using the procedure of Example 1T, but replacing the resuitant compound of Example 1S with the resultant com-
pound of Example 62B provided the desirad compound.

Using the procedure of Example 1U but replacing N-{(N-methyl-N-((2-isopropyl-4-thiazolyl)methyl}amino)carbo-
nyl)-L-valine with N-{(N-{tert-butyloxycarbonylamino)-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)-L-valine pro-
vided, after silica gel chromatography using 1% methanol in chloroform, 80 mg {41%) of the desired compound (R 0.35,
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5% methanol in chloroform). Mass spectrum: (M + H)* = 822. HRMS. Exact mass caled for CyqHsgN;O,S,: 822.3683.
Found: 822.3682.

To 60 mg (0073 mmol) of (285,38,58)-5-(N-(N-((N-{tert-butyloxycarbonyl-aminc)-N-((2-isopropyl-4-thia-
zolylymethyl)amino)carbonyljvaliny)amino)-2-(N-({5-thiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane
was added 5 ml of 4 M HCI in dioxane. The resulting solution was stirred at ambient temperature for 2 h. After concen-
tration of the solution in vacuo, the residue was taken up in 0.5 mi of methanol, added to 20 ml of diethyl ether, and fil-
tered to provide 40 mg (77%) of the desired compound (R; 0.60, 10% methanol in chloroform). Mass spectrum: (M +
H)* = 722.

Using the procedure of Example 1U but replacing (28,3S,5S)-5-amino-2-(N-((5-thiazolyl)methoxycarbonyl)amino)-
1,6-diphenyl-3-hydroxyhexane with (25,38,58)-5-amino-1-phenyl-2-(N-((5-thiazolyl)methoxycarbonyl)amino)-6-(5-thia-
zolyl)-3-hydroxyhexane and replacing N-({N-maethyl-N-((2-isopropy|-4-thiazolyl)methyl)amino)carbonyl)-L-valine with N-
((2-isopropyl-4-thiazolyl)methoxycarbonyl)valine provided, after silica gel chromatography using 10% methanol in
dichloromethane, 25 mg (76%) of the desired compound (R; 0.47, 10% methanol in dichloromethane). Mass spectrum:
(M+H)*=715.

Using the procedure of Example 8F, but replacing benzyl alcohol with 5-(hydraxymethyl)thiazole provided, after sil-
ica gel chromatography using 10% methanol in dichloromethane, 261 mg (67%) of the desired compound. H NMR
(CDCly) 6 0.05 (s, 6 H), 0.91 (s, 9 H), 1.34 (5, 9 H), 1.70(m, 2 H), 2.72 (m, 2 H), 3.03 (m, 2 H), 3.74 (m, 1 H), 3.91 (m,
1H), 4.02 (m, 1 H), 4.63 (brd, 1H), 5.24 (s, 2 H), 7.19-7.35 (m, 5 H), 7.52 (s, 1 H), 7.86 (s, 1 H), 8.66 (s, 1 H), 8.79 (s,
1 H). Mass spectrum: (M + H)* = 647.

Using the procedure of Example 8G, but replacing the resultant compound of Example 8F with the resultant com-
pound of Example 65A provided, after silica gel chromatography using 10% methanol in dichloromethane, 74 mg (35%)
of the desired compound. H NMR (CDCl;) & 1.39 (s, 9 H), 1.65 (m, 2 H), 2.87 {m, 2 H), 3.09 (m, 2 H), 3.68 (m, 2 H),
3.96 (m, 2 H), 4.74 (brd, 1 H), 5.26 (dd, 2 H), 7.17-7.32 (m, 5 H), 7.52 (s, 1 H), 7.86 (s, 1 H), 8.66 (s, 1 H), 8.81 (s, 1
H). Mass spectrum: (M + H)* = 533

A solution of 70 mg (0.13 mmol) of the resultant compound of Example 658 in 2.1 ml of CH,Cl, was treated with
0.7 ml of triflucroacetic acid, stirred for 1.5 h, and concentrated in vacuo. The residue was treated with 3 ml of aqueous
NaHCO;, extracted with three portions of 95:5 CH,Cl,:CHCl3, dried over Na»SQ,, and concentrated in vacuo 1o provide
55 mg (97%) of the desired compound as a white foamy solid. TH NMR (CDCl3) § 1.72 (m, 2 H), 1.86 (br, 2 H), 2.46 (dd,
1 H), 2.84 (m, 2 H), 3.20 (m, 2 H), 3.45 (m, 1 H), 4.02(m, 1 H), 5.30 (dd, 2 H}, 5.52 (brd, 1 H), 7.14-7.34 (m, 5 H), 7.59
(s. 1 H), 7.88 (s, 1 H), 8.67 (s, 1 H), 8.80 (s, 1 H). Mass spectrum: (M + H)* = 433.
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Using the procedure of Example 1U but replacing N-{{(N-methyl-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbo-
nyl)-{-valine with N-({2-isopropyi-4-thiazolyl)methoxycarhonyl)valine and replacing (25,35,55)-5-amino-2-(N-((5-thia-
zolylymethoxycarbonyllaming)-1,6-diphenyl-3-hydroxyhexane with (28S,38,55)-2-amino-1-phenyl-5-(N-({5-thiazolyl)
methoxycarbonyljamino)-6-(5-thiazolyl)-3-hydroxyhexane provided, after silica gel chromatography using 1% methanol
in chloroform, 54 mg (66%) of the desired compound (R; 0.6, 10% methanol in CH,Cly). *H NMR (DMSO-dg) 5 0.69 (d,
3 H),0.74 (d, 3 H), 1.31(d, 6 H), 1.47 (m, 2 H), 1.85 (m, 1 H}, 2.75 {m, 4 H), 2.95 (m, 1 H), 3.57 {m, 1 H}, 3.80 (m, 2 H),
4.08 (m, 1 H), 495 (d, 1 H), 5.03 (s, 2 H), 5.19 (5, 2 H), 7.12-7.29 (m), 7.45 (s, 1 H), 7.47 (s, 1 H). Mass spactrum: (M
+H)* = 715,

A solution containing L-phenylalanine (11 kg, 66.7 moles), potassium carbonate (29 kg, 210 moles), and water (66
L), and benzyl chloride (27 kg, 213 moles) was heated to 90+15°C for 10-24 hours. The reaction mixture was cooled to
room temperature and heptane (29 L} and tap water (27 L) was added. The layers were separated and the organics
washed one to two times with 22 | of a methanoliwater solution (1/2 v/v). The organics were then stripped to give the
desired product as an oil. IR (neat) 3090, 3050, 3030, 1730, 1495, 1450, 1160 cm™!, H NMR (300 MHz, CDCl3) 6 7.5-
7.0 (m, 20H), 5.3 (d, 1H, J = 13.5Hz), 5.2 (d, 1H, J = 13.5 Hz}, 4.0{d, 2H, J = 15 Hz), 3.8 (1, 2H, J = 8.4 Hz), 3.6 (d, 2H,
J=15Hz), 3.2 (dd, 1H, J = 8.4, 14.4 Hz), 13C NMR (300 MHz, CDCl,) 5 172.0, 139.2, 138.0, 135.9, 129.4, 128.6, 128.5,
128.4, 128.2, 128.1, 128.1, 126.9, 126.2, 66.0, 62.3, 54.3, 35.6. [a)p -79° (c = 0.9, DMF).

Example 668
43)-4-(N,N-Dibenzylaming)-3-0xo- itril

A solution containing the product of Example 66A (i.e., benzyl ester) (approx. 0.45 moles) in 520 mil tetrahydro-
furan and 420 mL acetonitrile was cooled to -40°C under nitrogen. A second solution containing sodium amide (48.7g,
1.25 moles) in 850 mL tetrahydrofuran was cooled to -40°C. To the sodium amide solution was slowly added 75 mL ace-
tonitrile and the resulting solution was stirred at -40°C for more than 15 minutes. The sodium amide/acetonitrile solution
was then slowly added to the benzyl ester solution at -40°C. The ¢ombined solution was stirred at -40°C for one hour
and then quenched with 1150 mL of a 25% {w/v) citric acid solution. The resulting slurry was warmed o ambient tem-
perature and the organics separated. The organics were then washed with 350 mL of a 25% (w#v) sodium chloride solu-
tion, then diluted with 900 mi. heptane. The organics were then washed three times with 900 mL of a 5% (w/v) sodium
chloride solution, two times with 900 mL of a 10% methanolic water solution, one time with 900 mL of a 15% methanolic
water solution, and then one time with 900 mL of a 20% methanolic water solution. The organic solvent was removed
in vacuo and the resulting material dissolved into 700 mL of hot ethanol. Upon cooling to room temperature, the desired
product precipitated. Filtration gave the desired product in 59% yield from the L-phenylalanine. IR (CHCl5) 3090, 3050,
3030, 2250, 1735, 1600, 1490, 1450, 1370, 1300, 1215 ¢m™, '"H NMR (CDCl3) 5 7.3 (m, 15H), 3.9(d, 1H, J = 19.5 Hz),
38(d.2H,J=13.5Hz),3.6(d, 2H, J = 13.5 Hz), 3.5 (dd, 1H, J = 4.0, 10.5 Hz), 3.2 (dd, 1H, J = 10.5, 13.5 Hz}, 3.0 (dd,
1H, J = 4.0, 13.5 Hz), 3.0 (d, TH, J = 19.5 Hz), ™3C NMR (300MHz, CDCl,) & 197.0, 138.4, 138.0, 129.5, 129.0, 128.8,
128.6, 127.8, 126.4, 68.6, 54.8, 30.0, 28.4. [a]p, -95° (c = 0.5, DMF).

To a flask was charged sodiurm amide {5.8g, 134mmol) under nitrogen followed by 100mL of methyl t-butyl ether
{(MTBE). The stirred solution was cooled to 0°C. Acetonitrile (8.6mL, 165mmol) was added over 1 minute. This solution
was sfirred at 5t5°C for 30 minutes. A solution of (L)-N,N-dibenzylphenylalanine benzyl ester (25g, 90% pure,
51.6mmol) in 125ml. of MTBE was added over 15 minutes and the resulting heterogeneous mixture was stirred at
5+5°C until the reaction was complete (approx. 3 hours). The reaction was quenchead with 100mL of 25% wiv agueous



10

i5

50

EP 0674513 BY

citric acid and warmed 1o 25°C before separating the layers. The organics were then washed with 100 mL of H,0. The
aqueous layer was separated and the organics filtered and concentrated in vacuo. The residue was crystallized from
50mL of ethanol to atford 13.8g of the desired product as a white solid.

To a 5°C solution of the product of Example 66B (20 Kg, 29 moles) in 29 L tetrahydrofuran was added benzylmag-
nesium chloride (45 Kg, 2M in THF, 84.5 moles). The solution was warmed to ambient temperature and stirred until
analysis showed no starting material. The solution was then recooled to 5°C and 54 L of a 15% citric acid solution was
slowly added to quench excess benzylmagnesium chloride. The organics were separated and washed with 27 L 10%
sodium chloride and stripped to a solid. The product was stripped again from 27 L ethanol (200 proof) and then dis-
solvad in 67 L hot ethanol (200 proof). After cooling to room temperature and stirring for 12 hours, the resulting product
was filtered and dried in a vacuum oven at 30°C to give 24 kg of the desired product. mp 101-102°C, IR (CDCl,) 3630,
3500, 3110, 3060, 3030, 2230, 1620, 1595, 1520, 1495, 1450 cm™!, *H NMR (300 MHZ, CDCl3) d 9.8 (br s, 1H), 7.2
(M, 20H), 5.1 (s, 1H), 4.9 (br 5, 1H), 3.8(d, 2H, J = 14.7 Hz), 3.6 (d, 2H, J = 14.7Hz), 3.5 (m, 3H), 3.2 (dd, 1H,J = 7.5,
14.4 Hz), 3.0 (dd, 1H, J = 6.6, 14.4 Hz), *3C NMR (CDClis) d 198.0, 162.8, 140.2, 140.1, 136.0, 129.5, 129.3, 128.9,
128.7, 128.1, 128.0, 127.3, 126.7, 125.6, 96.9, 66.5, 54.3, 42.3, 32.4. [a]p -147° (¢ = 0.5, DMF).

(i). A suspension of sodium borohydride (6.6 kg, 175 moles) in tetrahydrofuran (157 L) was cooled to less than -
1045°C. Methanesulfonic acid (41.6 kg, 433 moles) was slowly added and the temperature kept below 0°C during
the addition. Once the addition was complete, a solution of water (6 L, 333 moles), the product of Example 66D (20
kg, 43 moles) and tetrahydrofuran (61 L) was slowly added while maintaining the temperature below 0°Cduring the
addition. The mixture was stirred for not less than 1Sh at 0+5°C.

(ii). To a separate flask was added sodium borohydride (6.6 kg, 175 moles) and tetrahydrofuran (157 L). After cool-
ing to -545°C, trifluoroacetic acid (24.8 kg, 218 moles) was added while maintaining the temperature below 15°C.
The solution was stirred 30 min at 15:5°C and was then added to the reaction mixture resulting from step (i), keep-
ing the temperature at less than 20°C. This was stired at 20+5°C until reaction was complete. The solution was
then ceoled to 10+5°C and quenched with 3N NaOH {195 kg). After agitating with fert-butyl methyl ether (162 L),
the organic layer was separated and washed one time with 0.5N NaOH (200 kg), one time with 20% w/v aqueous
ammonium chioride (195 kg), and two times with 25% aqueous sodium chioride (160 kg). The organics were
stripped to give the desired product as an oil which was used directly in the next step.

IR (CHCI,) 3510, 3400, 3110, 3060, 3030, 1630, 'H NMR (300 MHz, CDClg) & 7.2 (m, 20H), 4.1 (d, 2H, J =
13.5 Hz), 3.65 (m, 1H), 3.5(d, 2H, J = 13.5 Hz), 3.1 {m, 2H), 2.8 (m, 1H), 2.65 (m, 3H), 1.55(m, 1H), 1.30 (m, 1H),
13C NMR (300 MHz, CDClg) & 140.8, 140.1, 138.2, 120.4, 129.4, 128.6, 128.4, 128.3, 128.2, 126.8, 126.3, 125.7,
72.0, 63.6, 54.9, 53.3, 46.2, 40.1, 30.2.

Ex F

To a stirred solution of [25,35 ,58])-2-(N,N-dibenzylamino)-3-hydroxy-5-amino-1,6-diphenylhexane (20 kg, 43.1
mol) in methanol (250 kg) was added an aqueous solution of ammonium formate (13.6 kg, 215 mol) in water (23 kg)
and an aqueous suspension of 5% wet palladium on carbon (4.0 kg, Degussa catalyst, E101 NE/W, approximately 50-
60 % water by weight). The suspension which resulted was heated to reflux (70 + 10 *C} for 6 hours and then cooled to
room temperature. The suspension was filtered through a bed of diatomaceous earth and the cake was washed with
methanol (2 X 30 kg). The filtrate was concentrated via vacuum distillation to an aqueous cil. The aqueous residue was
taken up in 1 N NaOH (200 liters) and extracted with ethyl acetate (155 kg). The organic product layer was washed with
a 20% aqueous sodium chioride solution (194 kg) and then with water (97 kg). The ethyl acetate product solution was
then concentrated to an oil under vacuum distillation. Isopropanol {40 kg) was then charged to the residue and again
the solution was concentrated to an oil with vacuum distillation. To the oil was charged isopropanol (160 kg) and con-
centrated aqueous hydrochloric acid (20.0 kg). The suspension / solution was then heated to reflux for 1 hour and then
slowly cooled 1o room temperature. The slurry was then stirred for 12-16 hours. The slurry was filtered and the cake was
washed with ethyl acetate (30 kg). The wet cake was resuspended in isopropanol (93 kg) and water {6.25 kg) and
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heated to reflux for 1 hour with stirring. The reaction mixture was then slowly cooled to room temperature and stirred for
12-16 hours. The reaction mixture was filtered and the wet cake was washed with isopropanol {12 kg). The solid was
dried in a vacuum oven at 45 °C for approximately 24 hours to provide 7.5 kg of the desired product. "H NMR (300 MHz,
CD;0D) §7.40-7.15 (m, 10H), 3.8 (ddd, 1H, J = 11.4, 3.7, 3.7 Hz), 3.68-3.58 (m, 1H), 3.37 (ddd, 1H, J=7.5, 7.5, 3.5 Hz),
3.05-2.80 (m, 4H), 1.95-1.70 (m, 2H), '3C NMR (300MHz, CD;0D) 5135.3, 135.1, 129.0, 128.9, 128.7, 128.7, 127.12,
127.07, 67.4, 57.1, 51.6, 38.4, 35.5, 35.2.

To a stirred solution of (28,38,55)-2-(N,N-dibenzylamino)-3-hydraxy-5-amino-1,6-diphenylhaxane (10.0 g, 21.6
mmol) in tetrahydrofuran (200 mL) was added potasium carbonate (6.0 g, 43.2 mmol) in HyO (200 mL). To this solution
was added di-t-butyldicarbonate (5.64 g, 25.9 mmol) in tetrahydrofuran (10 mL). The solution which resuited was stirred
at room temperature for 3 hours. N,N-dimethylethyienediamine (1 mt., 8.6 mmol) was added and the reaction mixiure
was stirred at room temperature for an additional hour, Ethyl acetate (400 mL) was added and the organic layer was
separated and washed with 5% KH,PQO, (2 x 200 mL), water (1 x 200 mL), saturated NaHCOj; (2 x 200 mL) and water
(1 x200 mL). The organic solution was then dried over sodium sulfate and concentrated under reduced pressure to pro-
vide the desired product as a light yellow oil. 300 MHz 'H NMR (CDCl3) & 1.40 (s,9H), 1.58 (s, 2H), 2.45-2.85 (m, 4H),
3.05 (m, 1H), 3.38 (d, 2H), 3.6 (m, 1H), 3.79 (m, 1H), 3.87 (d, 2H), 4.35 (s, 1H), 4.85 (s, broad, 1H}, 7.0-7.38 (m, 20 H).

To a stirred solution of (25,35,55)-2-(N,N-dibenzylamino)-3-hydroxy-5-(t-butyloxycarbonylamino)-1,6-diphenylhex-
ane {12 g, 21.3 mmol) in methanol (350 mL) was charged ammonium formate (8.05 g, 128 mmol, 6.0 eq) and 10% pal-
ladium on carbon (2.4 g). The solution was stirred under nitrogen at 60 °C for three hours and then at 75 °C for 12 hours.
An agdditional amount of ammonium formate (6 g) and 10% palladium on carbon (1.5 g) was added as well as 1 mL of
glacial acetic acid. The reaction was driven to completion within 2 hours at a reflux temperature. The reaction mixture
was then cooled to room temperature and then filtered through a bed of celite. The filter cake was washed with metha-
nol (75 mL) and the combined filtrates were concentrated under reduced pressure. The residue was taken upin 1 N
NaOH (300 mL) and extracted into methylene chloride (2 X 200 mL). The combined organic layers were washed with
brine (250 mL) and dried over sodium sulfate. Concentration of the solution under reduced pressure provided the
desired product as & light colored oil which slowly crystallized upon standing (5 g). Further purification of the product
could be accomplished by flash chromatography (silica gel, 5% methanol in methylene chioride). 300 MHz H NMR
{CDCl3) 5 1.42 (s, 9H), 1.58 (m, 1H), 1.70 (m, 1H), 2.20 (s, broad, 2H), 2.52 (m, 1H), 2.76-2.95 (m, 4H), 3.50 {m, 1H),
3.95 (m, 1H), 4.80 (d, broad, 1H), 7.15-7.30 (m, 10H).

To 9.21 gm (20 mmol) of the resuitant compound of Example 66D and 0.37 gm (3 mmol) 4-N, N-dimethylarminopy-
ridine in 100 ml of methyl fert-butylether was added via syringe pump a solution containing 4.80 gm (22 mmol) di-feri-
butyl dicarbonate in the same solvent (25 ml) over a period of 6 h. An additional amount (3 mi) of methyl terf-butylether
was then added to complete the addition. After stirring at room temperature for 18 h the reaction mixture was cooled
with the aid of an ice water bath. The resultant solid was collected by suction filtration and washed with cold (0°C)
methyl tert-butylether and hexane and dried under vacuum to give 9.9 gm of crude material as a white solid. The mate-
riaf thus isclated was disolved in a minimal amount of dichloromethane and purified by flash chromatography on silica
gel. Elution of tha column with a mixture of hexane-ethyl acetate-dichloromethane (8:1:1) gave, after concentration of
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the appropriate fractions, 8.1 gm (72%) of the desired compound. Mp. 191- 193°C. [a], -183.7° {¢ = 1.05, CHCl,). 'H
NMR (CDCl,, 8): 11.68 (bs, 1H), 7.05 - 7.47 (m, 20H), 5.28 (s,1H), 4.27 (d, J=16 Hz, 1H), 4.02 (d, J=16Hz, 1H), 3.58
(m, 4H), 3.40 (m, 1H), 3.11 {m, TH), 2.90 (m, 1H), 1.48 (s, OH).

A suspension of (8)-2-amino-5-{N,N-dibenzylamino)-1,6-diphenyl-4-oxo-2-hexene {100.0 g, 0.217 mol) in 15%
ethyl acetate/hexanes (2 liters} under N, was warmed to about 40°C. The resulting solution was cooled to room tem-
perature before adding 4.0 g (33 mmol) of N,N-dimethyl-4-aminopyridine and 49.7 g (0.228 mol) of di-tert-butyl dicar-
bonate. The reaction mixture was allowed 10 stir overnight at room temperature. (After approximately one hour, a white
precipitate began to form.) The suspension was filtered and the precipitate was washed with hexanes to afford the
desired product as colorless crystals. TLC: 25% ethyl acetate/hexanes R; 0.38.

A solution of the product of Example 68A (5 g, 8.9mmoi) in dichloromethane (100mil} and 1,4-dioxolane (100ml)
was cooled to between -10° and -15° C and treated dropwise with 1M BH; THF (26.7ml, 26.7mmol). The solution was
stirred at this temperature for 3 hr. The clear solution was quenched with excess methanol (20ml) and stirred at room
temperature for 30 min. The solvent was removed in vacuo.

The resulting white foam was dissoived in THF (75ml) and coolad to -40° C. A solution of LAH (9ml, 1M in THF,
ommol) was added dropwise. After 10 min. the solution was quenched with water followed by dilute aqueous HCI. The
organics were removed and the aqueous layer extracted with ethyl acetate (3 x 20 ml). The combined organics were
washed (saturated aqueous bicarbonate followed by brine), dried (Na.80,), filtered and evaporated to afford 4.9 g
{99%) of the desired product as a white foam.

Alternatively, the white foam resulting from the BH; THF reaction step was dissolved in MeOH {(45ml), cooled to +3
°C and treated portionwise with KBH4 (1.44 g, 26.7 mmol). After addition of the last portion of KBH, the reaction was
stimed for an additional 4 hours at +4 o +5 °C. The solution was concentrated by 1/2 the volume in vacuo, diluted with
1/1 hexane-EtOAc (70 mi) and quenched (with cooling, maintain temp. <30 °C) by adding a 10 % solution of KHSO, to
pH = about 5. NaOH (15 % aqueous) was added to pH = 12 - 13. The insolubie salts were removed by filtration, and the
filter cake washed 3 times with 7 mi 1/1 hexane/EtQAc. The filtrate and washes were transferred to a separatory funnel,
diluted with 15 ml hexane and 15 ml H,O. The organics were removed and the aqueous layer was extracted once with
20 mil (1/1) hexane-EtOAc. The combined organics were washed (saturated brine), dried (Na»30,), filtered, and evap-
orated to afford 5.2 g of the desired product which was used without further purification in subsequent reactions.

Ry 0.5(25% EtOAc/hexane) 'H NMR (CDCly) & 7.37-7.10 {m 20H); 6.78 (br. s, 1H); 4.62 (d, 1H); 4.50 (s, 1H); 4.18 (dd,
1H); 3.9 (d, 2H); 3.65 (dd, 2H); 3.40 (d, 2H); 3.00 (m, 2H); 2.77 (m, 1H); 1.39 (s, 9H). MS (El) m/e565 (M+H).

A solution of the product from Example 68C (150 gm, 250 mmol) dissolved in absolute EtOH (2 liters) was treated
with 10 % Pd/C (18gm, prewetted), followed by addition of ammonium formate (78.6 gms, 1.25 moles) dissolved in H,O
(200ml). The resulting mixture was stirred at refiux for 2.5 hours. The mixture was cooled to room temperature and fil-
tered through a pad of infusorial earth (20g). The filter cake was washed 3 times with EtOH (70ml each). The filtrate
was concentrated in vacuo. The residue was dissolved into EtOAG (1 1) and washed (1 N NaQOH, followed by HyO, fol-
lowed by brine), dried {Na,SQ,), filtered and concentrated in vacuo. 10 & constant weight of 95 gms. {99.2 % of theory).
Tha light yellow solid (91.5 gm of the 95 gm) was slurried in hot heptane (600 ml) {(steam bath) and treated with isopro-
panol (45mi), and swirled to effect solution. The solution was allowed to slowly cool to room temperature over 3 hours,
kept at room temperature for 2 more hours and filtered. The filter cake was washed 10 times with 9/1 hexane-isopropa-
nol (30mi each) to give the desired product as an off-white finely ¢rystalline solid which was dried to constant weight ot
§7.5 gm.

The crude product (20 gm) was recrystallized from hot 140 ml heptane/ 17 ml isopropanol. After letting the solution
cool slowly 1o room temperature, the mixture was let stand at room temperature for 2 hours and then filtered. The filter
cake was rinsed (5 X 15 mi (8/1) heptane/isopropancl) and dried to a constant weight of 18.5 gm.

s
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The product of Example 68D (6.0g, 15.6 mmoles) was dissolved in 60 mL of DMF under nitrogen atmosphere. To
this stirred solution at room temperature was added 5-(p-nitrophenyloxycarbonyloxymethyhthiazole (4.67g . 15.6
mmole) and the resulting solution was stirred for 4 h. The solvent was removed under reduced pressure by rotary evap-
oration and the residue dissolved in 150 mL EtOAc. This solution was washed with 5 x 75 mL 1 N NaQH solution, 100
mL brine, dried over Na,S0O,. The solvent was removed 1o afford 8.02 g of a slightly yeliowish oil. This material was
crystallized from 30 mL EtOAc and 40 mL haxane to afford 6.53g (80%) of the desired product as a white solid. mp 118-
120 °C H 'NMR (CDClg) & 8.79 (s, 1H), 7.83 (s, 1H), 7.30-7.15 {m, 8H), 7.08 (m, 2H), 5.23 (s, 2H), 5.14 {d, 1H, J = ©
Hz), 4.52 (m, 1H), 3.92-3.72 (m, 3H), 3.65 {m, 1H), 2.85 (d-apparent, 2H, J = 7.5 Hz), 2.72 (d-apparent, 2H, J = 7 Hz),
1.61 (m, 2H), 1.38 (s, 9H). CIMS m/z (526) (M + H)*, 543 (M + 18)*.

The product of Example 69A (6.43g, 12.23 mmoles) was dissolved in 25 mlL dioxane at room temperature under
nitrogen atmosphere. To this stirred solution was added 20.25 mL of 4N HCl in dioxane, and after approximately 10 min
a thick precipitate formed. An additional 10 mL of dioxane was added to loosan up the slurry. This mixture was stirred
for 1 h and then filtered. The filter cake of the product bis-HCI salt was washed with 20 mL dioxane, air dried, and then
dissolved in 175 mL water. To this solution was added 175 mL ethyl acetate and the two phase mixture rapidly stirred.
The pH of this mixture was adjusted to pH = 10 by the dropwise addition of 3N NaCH to the rapidly stirred mixture. The
organic layer was isolated, washed with brine {150 ml.), and dried over Na,S0O,4. The solvent was removed to afford
5.18g (99%) of the desired product as a clear oil. H' NMR (CDCly) 5 8.81 (s, 1H), 7.87 (s, 1H), 7.35-7.05 {m, 10 H),
5.33(d, 1H, J = 9.3 Hz), 5.28 (m,2H), 3.81 (m, 1H), 3.72 {m, 1H), 3.01 (m, 1H), 2.88 (m, 2H), 2.78 (dd, 1H, J = 13.5, 5.1
Hz), 2.39 (dd, 1H, J = 9.0, 4.5 Hz), 1.57-1.30 (m, 2H). CIMS m/z 426 (M + H)*,

N-((N-Methyi-N-((2-isopropyl-4-thiazolyl)methyljamino)carbonyl)-L-valine (4.13g, 13.18 mmole} and hydroxybenz-
triazole (2.23g, 16.48 mmoles) were dissotved in 70 mL THF and then dicyciohexyl-carbodiimide( 2.71g, 13.18 mmoles)
was added in one portion to the stirred solution under nitrogen atmosphere. This mixture was stirred for 4h at room tem-
perature and then fiered to remove dicyclohexylurea precipitate. The product of Example 68B (5.1¢g, 11.99 mmoles)
was dissolved in 100 mL THF under nitrogen atmosphere. To this stired sclution was added the filtrate of HOBT-active
ester and the resulting solution was stirred at room temperature for 4 h, and the solvent removed via rotary evaporation.
The residue was dissolved in 150 mbL ethyl acetate and washed with 2 x 100 mL 1N NaQH, 100 mL brine, 100 mL of
1% wiw aquecus KHSO, and the soivent was removed by rotary evaporation to afford a residue. The residue was dis-
solved in 175 mL 1N HCL, and the solution filtered to remove the small quantity of dicyclohexylurea. The filtrate solution
was added to 175 mL ethyl acetate and the two phase mixture rapidly mixed. The pH of this rapidly stirred mixture was
adjusted to pH = 7 by dropwise addition of cold 3N NaOH. The organic layer was isolated, washed with 100 mL brine,
dried over Nap,SO,, fitered, and the solvent was removed to afford 8.6 g of a colorless foam. This material was crystal-
lized from 42 mL EtOAc and 21 mL hexane to give 7.85g of the desired product as a white solid. mp = 122-123 °C. CIMS
miz 721 (M + H)*.
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The product of Example 66F (9.5 g, 33.4 mmol) and phenylboronic acid (4.1 g, 33.6 mmol) were combined in tolu-
ene (150 mL) and refluxed for 2.5 hours with azeotropic water removal {Dean-Stark trap). Toluene (100 mL) was dis-
tilled out at atmospheric pressure, then the remaining toluene was removed under vacuum, to provide a yellow syrup
which was dissolved in DMF (50 mL) and cooled to -60 °C. A solution of 5-{p-nitrophenyloxycarbonyloxy-methyi)thiazole
(9.5 g, 33.5 mmol) in DMF (50 mL) was added over 45 minutes. The resulting mixture was stirred for 8 hours at -5515
*C, then 14 hours at -25°C, then wae allowed to warm to room temperature. The reaction mixture was diluted with 1 N
HC! {250 mL) and washed with CH,Cl (2 x 80 mL). The combined organic layers were back-extracted with 1 N HCI (60
mL). The combined aqueous HCI layers were cooled in an ice-bath to 2 °C, and conc. (37%) HCL (30 mL) was added
over 5 minutes. The desired product (bis HCI salt) began to precipitate within 30 minutes. The slurry was stirred 3 hours
at 2-5 °C, then the product (bis HCI salt) was collected by fittration and dried in a vacuum oven at 55-60 °C. Yield 11.4
g (68%).

Second crop recovery:

The HCI mother liquors were stirred with ethyl acetate {190 mL) and neutralized to pH 9-10 with aqueous K;CO,
{200-300 g of 25% wiw KzCO; was required). The ethyl acetate layer was concentrated under vacuum to an oil which
was redissolved in 1 N HCI {90 mL) and washed with methylene chioride (45 mL). The aqueous layer was cooled to 2
*C. Conc. (37%) HCI (9.0 mL) was added 1o precipitate a second crop. After stirring for 1-3 hours at 2-5 °C, the solid
was collected by filtration and dried in a vacuum oven at 55-60 °C. Yield 2.1 g (12.6%).

Neutralization of Bis HC| Salt:

The bis HCI salt (10.66 g, 21.4 mmol, mixture of first and second crops) was stirred with CHoCly (110 mL} and 5%
aqueous NaHCO; (110 mL) until all solids dissolved {2 hours). The aqueous layer was separated and extracted with
another 50 mL CH,Cl,. The combined organic extracts were dried with Na,SO,4 (10 g), filtered and concentrated under
vacuum at 540 °C to an oil. The oil was dried on a vacuum pump to give the title compound as a yellow foam, 9.1 g (100
%).

Alternative B

The product of Example 66F (15.0 g, 0.053 mole) was dissolved in DMF (75 mL). Triisopropylborate (24.4 mL,
0.105 mole) was added and stirred at ambient temperature for approximately 1.5 hours. The solution was cooled to -
10°C and a solution of 5-(p-nitorphenyloxycarbonyloxymethyijthiazole (15.0 g, 0.054 mole) in DMF (75 mL) was added
over 80 minutes. The reaction was stirred for approximately 1 hour at -10 °C, then was diluted with methylene chloride
{250 mL.) and quenched with a mixture of triethanolamine (24.8 g) and 5% aqueous sodium bicarbonate (300 mL). The
biphasic mixture was stirred for 1 hour, then the layers were separated and the aqueous was extracted with another por-
tion of methylene chloride (50 mL). The combined organic layers were extracted with 1N HCI (1 x 390 mL, then 1 x 95
mL). The acid layers were combined, cooled in an ice-bath, and further acidified with conc. HCI (50 mL) which produced
a white slurry of product. The slurry was stirred for approximately 1 hour at 2°C. The desired product bis HCI salt) was
collected by filtration and dried at 55 °C in a vacuum oven. Yield 18.5 g (70%).

To a solution of the product of Example70 (9.1 g, 21.4 mmol}, HOBT (3.6 g, 23.5 mmot) and N-{(N-Methyl-N-({2-
isopropyl-4-thiazolyl)methyl}amino)-carbonyl)-L-valine (7.37 g, 23.5 mmol} in THF (170 mL) was added DCC (4.85 g,
23.5 mmol). The solution was stirred at ambient temperature for 16 hours (DCU precipitates). THF was removed under
vacuum and the resulting paste was stirred with cold 1 N HCI (106 mL at 5 °C) for 3 hours to dissolve the the crude
product. The DCU was removed by filtration and the filter cake was washed with 1 N HCI (30 mL). KH,PO, (3.2 g) was
dissolved in the combined HCI filirates. The solution was mixed with ethyl acetate (80 mL) and neutralized to pH 7 with
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aqueous NaOH {60.3 g of 10% wiw NaOH). The aqueous layer was extracted with another 25 mL ethyl acetate and the
combined ethyl acetate extracts were washed with agueous NaHCO; (2 x 37 mL of 5% w/w NaHCOs). The organic
layer was dried with NaS04 (13 g), filtered, and concentrated under vacuum at 545 °C. The residue was dissolved in
a 1:1 ethyl acetate/heptane mixture (200 mL) at 70 °C. The solution was allowed to cool slowly and stirred overnight at
room temperature to provide a thick slurry. The product was collected by filtration and washed with 1:1 ethyl ace-
tate/heptane (20 mL). The product was dried briefly at 55 °C in a vacuum oven to obtain an approximate weight prior to
the second crystallization (12.85 g, 83%).

A second crystallization from 144 mL of 2:1 ethyl acetate/heptane (dissolved at ~70 °C, then stirred at room tem-
perature 12 hours) produced a thick slurry of fine white solid. The product was collected by filtration and washed with
15 mL 2:1 ethyl acetate/heptans, then dried in a vacuum oven at 55 °C for 2 days to give the desired product. Yield 11.9
g {77%).

To a -10 °C solution of potassium teri-butoxide (110 g, 0.98 mol) in THF (1.9 L) was added a solution of ethyl chlo-
roacetate (100 mL, 0.934 mol) and ethyl formate (75 ml., 0.928 mol} in THF (400 mL) dropwise over 2 hours, with good
mechanical stirring. The thick solution was stired another 2 hours at ¢a. -1 °C then the reaction was quenched by addi-
tion of a solution of NaCl (150 g) in 1 N HCL (750 mL). The mixture was allowed to warm to 20 °C and the lower aque-
ous layer (containing some precipitated salt) was separated. The organic layer was stripped under vacuum on a rotary
evaporator. The oil was redissolved in 500 mL ethyl acetate, dried with 75 g Na,SO,4 for 1 hour, fitered and concen-
trated under vacuum {40-50 °C bath temperature) to an oil. The resulting crude chioroaldehyde (161 g) and thiourea
(70 g, 0.92 mol) were dissoived in THF (2 L) and warmed to gentle reflux (60 °C). The thiourea dissolved during warm-
ing, and within 20 minutes, product precipitated from solution. After 100 minutes the suspension was allowed to cool to
room temperature, then was cooled in an ice-bath for 1 hour. The product was collected on a fritted Buchner funnel and
washed with 2 x 100 mL cold THF, then dried overnight in a vacuum oven at 50 °C. Yield: 122 g of title compound as a
tan-colored solid, mp. 182-185 °C (dec.). "H NMR (DMSO-dg) & 7.86 (s, 1H), 4.19 (g, 2H), 1.21 (t, 3H). '3C NMR
(DMSO-dg) § 171.9, 160.4, 140.4, 114.4, 61.1, 14.2.

-Aming-5- N

To a -10 *C sclution of potassium tert-butoxide (150 g, 1.3 mol) in THF (1.35 L) was added a solution of ethyl chlo-
roacetate (139 mL, 1.3 mol) and ethyl formate (103 mL, 1.27 mol) in THF (150 mL) dropwise over 75 minutes, with good
mechanical stirring. A THF rinse (25 mL) was added over 5 minutes. The thick solution was stirred another 3 hours at
ca. -5 to 0 °C, then the reaction was quenched by addition of a solution of NaCl (240 g} and conc. HCI (90 mL) in water
(960 mL). The mixture was allowed to warm to 15 °C and the lower aqueous layer was discarded. Thiourea (97 g, 1.27
mol) was dissolved in the crude THF solution of chloroaldehyde. The solution was warmed to 65 °C and refluxed for 1
hour, then cooled to 30 °C. Addition of a solution of K,COj5 (88g, 0.64 mol) in 1500 mL water produced two layers {aque-
ous pH=7). The THF was removed under vacuum at 545 °C, causing the product to precipitate as a yellow solid. The
slurry was cooled to 15 °C, and the product was collected on a fritted Buchner funnel and washed with 3 x 200 mL
water, then dried 24 hours in a vacuum oven at 55 °C to provide 151 g of title compound as a yellow solid, m.p. 155-158
°C. TH NMR (DMSO-dg) 5 7.8 (br s, 2H, NHy), 7.62 (s, 1H), 4.13 (q, 2H), 1.18 (t, 3H). '3C NMR (DMSO-dg) 5 173.4,
161.3, 147.9, 114.5, 60.1, 14.3.

Example 72C
- hiazol
A solution of 2-amino-5-(ethoxycarhonyl)thiazole (50 g, 0.29 mmol) in a mixture of DMF (83 mL}) and THF (317 mL)
was added dropwise over 87 minutes to a stirred 41 °C solution of isoamy! nitrite (59 mL, 0.44 mol} in DMF (130 mL).

A maximum temperature of 60 °C was observad during the exothermic addition. After ancther 40 minutas the THF was
removed under vacuum at 45 °C. The concentrated DMF solution was cooled to 25 °C and diluted with toluene (420
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mL)} and water (440 mL). The toluene layer was extracted with 3 x 120 mL water, then dried with NaySO, (50 g) for 1
hour. After fittration the toluene layer was stripped on a rotary evaporater at 50 °C bath temperature, then on a vacuum
pump at 21 °C. The crude residue containing the titte compound weighed 65.6 g. This material was used directly in the
next step. A sampie of similarly prepared material was purified by column chromatography to give a yellow cil. 'H NMR
(COCly) & 8.95 (s, 1H), 8.51 (s, 1H), 4.39 (g, 2H), 1.40 {t, 3H). '3C NMR (CDCl,) 5 161.0, 157.9, 148.6, 129.8, 61.6,
14.1.

Example 72D
S:(Hydroxymethylthiazole

To a slurry of lithium aiuminum hydride (9.0 g) in THF (633 mL) was added a solution of crude 5-(ethoxycarbo-
nyljthiazole (65.6 g from Example 72C) in THF (540 mL}) over 95 minutes at 0-5 °C. After an additional 25 minutes, the
reaction was quenched at 5 °C by sequential addition of water (8.1 mL), 15% NaOH (8.1 mL), and water (24.3 mL). After
drying with Na,SO, (44 g) for 2 hours, the slurry was filtered, and the filter cake was washed with 100 mL THF. The
combined filtrates were concentrated under vacuum at 45 °C to a brown oil (39 g). The oil was fractionally distilled
through a short-path apparatus. The product fractions distilled at 97-104 °C vapor temperature at 3-5 mm, providing

20.5 g of the title compound as a turbid orange oil. TH NMR (CDCiz) 88.74 (s, 1H), 7.72 (s, 1H), 4.89 (s, 2H), 3.4 (br 5,
1H, OH). '3C NMR (CDCl;) 5 153.4, 140.0, 139.5, 56.6.

Distilled 5-(hydroxymethyl)thiazole (14.1 g, 123 mmol) and triethylamine (17.9 mL, 129 mmol) were dissolved in
ethyl acetate (141 mL) and cooled to -1 °C (ice/salt bath). A solution of 4-nitrophenyl chioroformate (26.0 g, 129 mmol)
dissolved in ethyl acetate (106 mL) was added dropwise over 50 minutes at an internal temperature of 0-4 °C, An ethy
acetate flask rinse (20 mL) was also added. Salts precipitated from solution throughout the addition. The yellow mixture
was stirred another 1 hour 45 minutes at 0-2 °C, then a solution of dilute HCI (3.1 g, 31 mmol of conc. HCl in 103 mL
water) was added at once. The mixture was stirred for 0.5 hours while warming to 15 °C, then stirring was stopped. The
organic layer was washed twice with aqueous 5% K;CO; solution (2 x 70 mL), then dried with Na,SO, (30 g). Alter fil-
tration the solution was concentrated under vacuum on a rotary evaporater (bath temperature of 41 °C) to a brown oil
(38g). The crude 5-(p-nitrophenyoxycarbonyloxymethyl)-thiazole was dissolved in ethyl acetate (282 mL), then cooled
in anice bath to 2 °C. Dry HCl gas (7.1 g, 195 mmol) was bubbled in slowly over 50 minutes (temperature 2-4 °C). After
stirring for another 1 hour 45 minutes at 2-4°C, the solid precipitate was collected on a sintered glass funnel under a
nitrogen blanket and the flask was washed out with 50 mL cold ethyl acetate which was used to rinse the filter cake. The
cake was dried on the funnel under strong nitrogen purge for 15 minutes then dried in a vacuum oven at 50 *C with a
nitrogen purge to provide 29.05 g of the tite compound as tan powder, m.p. 131-135 °C (dec.).

'H NMR (DMSO-dg) 4 9.21 (d, 1H), 8.27 (m, 2H), 8.06 {d, 1H), 7.52 (m, 2H), 5.54 (s, 2H). 1°C NMR (DMSO-dg) 5 157.3,
155.2, 151.8, 145.3, 143.7, 131.9, 1255, 122.7, 62.1.

Example 72F
~(D-NF methylithiazol

5-(p-Nitrophenoxycarbonyloxymethyi)thiazole hydrochloride (3.0 g) was slurried in ethyl acetate (30 mL) and
cooled to 10-15 °C. A solution of 5% aqueous potassium carbonate (30 mL) was added with rapid stirring. After 15 min-
utes, stirring was stopped and the aqueous layer was separated. The organic layer was dried with Na,SO, (3 g), fil-
tered, and solvent was distilled under vacuum to give 2.49 g of the tile compound as a brown syrup which slowly
solidified, m.p. 62-64 °C. 'H NMR (CDCl,} 5 8.90 (d, 1H), 8.29 (m, 2H), 8.01 (d, 1H), 7.39 (m, 2H), 5.52 (s, 2H). 3¢
NMR {CDCl3) & 155.4, 155.2, 152.2, 145.4, 144.9, 130.6, 125.3, 121.6, 61.9.
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To a 1 liter three neck round botiom flask equipped with mechanical stirrer, nitrogen atmosphere, condensor, ther-
mocouple and 15 * C water bath was charged {26.0 g, 0.298 mols) isobutyramide followed by ( 19.9 g, 0.045 mols)
phosphorous pantasulfide and 375 mis THF. This solution was stirred at 20 + 5 ° C for 3 hours, then was warmed to 60
°C and stired an additional 3 hours. The THF was removed under vacuum with a 50 * C bath temperature to afford a
yellow oil. This oil was neutralized with a solution of 5 g NaOH, 10 g NaCi and 90 g water. Next the product was
extracted into EYOAG (2 X 250 mis) and the combined organics reduced under vacuum to an oil. The oil was dissolved
in 50 mis THF and again the solvent was removed under vacuum to give the desired product as a yellow oil. (yieid
approx. 27 grams, 88%).

Example 738
. -4-{{{N-

The thiciscbutyramide resulting from Example 73A was dissolved in 70 mis THF and added slowly to a solution of
(34.1 g, .27 mols) 1,3-dichloracetone in 40 mis THE. A 10 ml rinse of THF was used to completely transfer the thioam-
ide. The reaction wass carried out in a 250 ml flask with mechanical stirring under nitrogen atmosphere. The reaction
temperature was maintained below 25 © C during addition with a 15+ 5§ ® C bath. The bath was kept in place for 1 hour
after which it was removed and the reaction stirred for 18 hours. Next this stirred chloromethyl-thiazole solution was
added to 376 mis (4.37 mols) 40 % aqueous methylamine solution at 15° C in a 1 liter flask. The temperature was main-
tained below 25 ° C during addition. After half an hour the bath was removed and the reaction stirred for 3 hours at ambi-
ent temperature. The solvent was removed under vacuum with a 50 ° C bath to an end volume of 310 mis. The residue
was then basified with 50 g 10 9% NaOH to pH 12 and extracted into methylene chloride (2 X 160 mis). The combined
organics were then washed with 1 X 150 g of 20 % ammonium chioride followed by 1 X 90 g of 20 % ammonium chlo-
ride. The combined aquecus washes were then back extracted with 150 mis methylene chioride. The combined product
methylene chicride layers were then extracted with 100 g of a solution of 25 g conc. HCl and 75 g water. This acidic
product solution was then washed with 135 mis methylene chioride. Next the acidic product solution was cooled, then
neutralized with 100 g 20 % NaOH solution. The product was extracted from this mixture with methylene chioride (2 X
135 mis). The solvent was removed under vacuum to afford the desired product as an amber oil. (yield approx. 28
grams)

Into & 500 mi 3-neck round bottom flask equipped with mechanical stirer, nitrogen atmosphere, thermocouple,
heating mantle and condensor was charged the product of Example 73B (28.1 g, .165 mols), phenoxycarbonyi-{L)-
valine (41.5 g, .165 mol) and 155 ml toluene. This solution was warmed to reflux (110 °C) and stirred for three hours,
then cooled to 20+ 5° C and washed with 2 X 69 ml 10 % citric acid followed by 1 X 69 ml water, 1 X 116 mis 4 % sodium
hydroxide, 1 X 58 mi 4% sodium hydroxide and finally 1 X 58 m! water. The organic product solution was then treated
with 3 grams of activated carbon at reflux for 15 minutes , filtered through infusorial earth to remove carbon, and the
carbon/infusorial earth cake was washed with 25 ml hot toluene. Next the solvent was removed to afford & brown oil
which solidifed upon cooling. This brown solid was dissolved with warming in 31 ml EtOAc and 257 ml heptane at 60+5°
C. This solution was slowly cooled to 25 °C, stired 12 hours, cooled further to 0°C, and stirred 3 hours. The crystals
were collected by filtration and washed with 50 ml 1:9 EtOAc/Heptane. The solid was dried in a 50°C vacuum oven for
12 hours to afford 41.5 grams of the desired product as a tan-colored solid {76.9%).
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To a one liter three neck flask was charged the product of Exampte 73C (50 g, 0.153 mol), lithium hydraxide mono-
hydrate (13 g, 0.310 mol), 200 ml THF and 190 ml water. This hazy solution was stirred for 2 hours. The reaction was
quenched with a solution of conc. HCI (32.4 g, 0.329 mol) in 65 mL water, the THF was removed under vacuum and the
product extracted into methylene chloride (3 X 210 ml). (NOTE: If necessary, the pH of the aqueous layer should be
adjusted to maintain pH 1-4 during the extractions.) The combined organics were then dried with 50 g sodium sulfate,
titered with a 150 ml methylene chloride rinse of, the sodium sulfate, and the solvert was removed under vacuum. The
product was dissoived in 450 mi THF and again the solvent was removed. Next the product was dissolved in 475 mt
THF containing 0.12 g butylated hydroxytoluene (BHT) for storage. If desired, the solvent can be removed under vac-
uum and the residual syrup dried in a vacuum oven at 55 °C to provide a glassy solid.

The inhibitory potency of the compounds of the invention can ba daetermined by the following method.

A compound of the invention is dissolved in DMSO and & small aliquot further dituted with DMSO to 100 times the
final concentration desired for testing. The reaction is carried out in a 6 X 50 rmm tube in a total volume of 300 microlit-
ers. The final concentrations of the components in the reaction butfer are: 125 mM sodium acetate, 1 M sodium chlo-
ride, 5 mM dithiothreitol, 0.5 mg/mi bovine serum albumin, 1.3 uM fiuorogenic substrate, 2% {v/v) dimethylsultoxide, pH
4.5, After addition of inhibitor, the reaction mixture is placed in the flucrometer cell holder and incubated at 30°C for sev-
eral minutes. The reaction is initiated by the addition of a small aliquot of cold HIV protease. The fluorescence intensity
{excitation 340 nM, emmision 490 nM) is recorded as a function of time. The reaction rate is determined for the first six
to eight minutes. The observed rate is directly proportional to the moles of substrate cleaved per unit time. The percent
inhibition is 100 X (1 - (rate in presence of inhibior)/{rate in absence of inhibitor)).

Fluorogenic substrate: Dabceyl-Ser-Gin-Asn-Tyr-Pro-lle-Val-Gin-EDANS wherein DABCYL = 4-(4-dimethylamino-
phenyl)azobenzoic acid and EDANS = 5-((2-aminoethyl)amino)-naphthalene-1-sulfonic acid.
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Table 1 shows the inhibitory potencies of compounds of the invention against HIV-1 protease.

Compound of
Example

JABLE Y

Percent
Inhibition
79
70
72
79
75
74
64
56
71
72
46
61
57
66
80
70
86
71
82
68
63
75
70
€8
50
46
73
69
55
61

Inhibitor
Concentration
(nanomolar)
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
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51 69 0.5
52 71 0.5
53 75 0.5
54 50 0.5
55 54 0.5
56 66 0.5
57 64 0.5
58 49 0.5
59 39 0.5
60 44 0.5
61 69 0.5
62 54 0.5
63 61 0.5
64 52 0.5
65 70 0.5

Anfiviral Activi

The anti-HIV activity of the compounds of the invention can be determined in MT4 cells according to the procedure
of Kempf, et. al. (Antimicrob. Agents Chemother. 1991, 35, 2209). The ICs; is the concentration of compound that gives
50% inhibition of the cytopathic effect of HIV. The LCg, is the concentration of compound at which 50% of the cells
remain viable.
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Table 2 shows the inhibitory potencies of compounds of the invention against HIV-145 in MT4 cells.

10

15

!f-SO

40

50

JABLE2
Compound of ICs0 LCso
Example (micromolar) (micromolar)
1 0.025-0.040 55
3 0.041-0.075 52
4 0.17-0.32 29
5 0.003-0.009 51
6 0.006-0.014 100
7 0.076-0.131 56
8 0.057-0.095 97
9 0.080-0.10 62
10 0.054-0.071 55
1 0.017-0.132 60
12 0.053-0.106 >100
13 0.056-0.088 56
14 0.14-0.22 >100
15 0..43-0.67 41
17 0.23-0.31 19
18 0.039-0.046 62
19 0.022-0.048 87
20 0.011-0.014 55
26 0.007-0.011 28
27 0.011-0.012 57
28 0.11-0.12 18
39 0.073-0.077 22
41 0.015-0.02 100
42 0.073-0.08 >100
44 0.12-0.16 19
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45 0.036-0.040 19
46 0.10-0.17 61
47 _ 0.009-0.024 25
48 0.08-0.11 >100
49 0.081-0.13 38
50 0.15-0.27 >100
51 0.045-0.048 48
52 0.035-0.042 26
53 0.032-0.073 59
54 0.11-0.17 19
55 0.14-0.22 17
56 0.05-0.067 100
57 0.035-0.048 >100
58 0.03-0.046 18
59 0.11-0.13 18
€0 0.34-0.51 17
61 0.15-0.22 25
62 0.69-1.0 17
63 0.13-0.18 45
64 0.10-0.13 >100
65 0.12-0.20 >100

The compounds of the present invention can be used in the form of salts derived from inorganic or organic acids.
These salts include but are not limited 1o the following: acetate, adipate, alginate, citrate, aspartate, benzoate, benze-
nesulfonate, bisulfate, butyrate, camphorate, camphorsulfonate, digluconate, cyciopentanepropionate, dodecylsulfate,
ethanesulfonate, glucoheptanoate, glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochioride,
hydrobromide, hydroiodide, 2-hydroxy-ethanesulfonate (isethionate), lactate, maleate, methanesulfonate, nicotinate, 2-
naphthalenesulfonate, oxalate, pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succi-
nate, tartrate, thiocyanate, p-toluenesulfonate and undecanocate. Also, the basic nitrogen-containing groups can be
quaternized with such agents as loweralkyl halides, such as methyl, ethyl, propyl, and butyl chicride, bromides, and
iodides; dialkyl suifates like dimethyl, diethy!, dibutyl, and diamyl sulfates, long chain halides such as decyl, lauryl, myr-
istyl and stearyl chlorides, bromides and iodides, aralkyl halides like benzyl and phenethyl bromides, and others. Water
or oil-soluble or dispersible products are thereby cbtained.

Examples of acids which may be employed te form pharmaceutically acceptable acid addition salts include such
inorganic acids as hydrochloric acid, sulphuric acid and phosphoric acid and such organic acids as oxalic acid, maleic
acid, sticcinic ackd and citric acid. Other salts include salts with alkali metals or alkaline earth metals, such as sodium,
potassium, calcium or magnesium or with organic bases.

Preferred salts of the compounds of the invention inciude hydrochloride, methanesutfonate, sulfonate, phospho-
nate and isethionate.

The compounds of the present invention can also be used in the form of esters. Such esters are selected from a
hydroxyl-substituted compound of formula A or A1 or A2 wherein the acyl residue of the ester is (i) R*C(O)- or R*C(S)-
wherein R is hydrogen, loweralkyl, haloalkyl, alkoxy, thioalkoxy, alioxyalkyl, thioalkoxyalkyl, or haloalkoxy, (i) R,-
C{RL)(Ry)-C(O)- or Ry-C{Rp)(Ry)-C(8S)- wherein R, and Ry are independently selected from hydrogen or loweraikyl and
Ra is -N(R,)(Ry), -OR, or -8R, wherein R, and R are independently selected from hydrogen, loweralkyl and haloalkyl,
(iii) RygoNH(CH2)2NHCH;C(O)- or RyggNH(CHg),0OCH,C(O)- wherain Rygy is hydrogen, loweralkyl, arylalkyl,
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cycloalkylalkyl, alkanoyl or benzoyl, (iv) -C(O)CHoNRogaRag1 wherein the group -NRygoRagq forms a nitrogen-contain-
ing heterocyclic group selected from aziridinyl, azetidinyl,, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and thiomor-
pholinyl, {v) HzO3P-, {vi) -C(O)CH,CH,COOH or (vii} -C{O)CH(NH,)((CHz)4NH5). The amino acid esters of particular
interest are glycine and lysing. These esters serve as prodrugs of the compounds of the present invention and serve 1o
increase the solubility of these substances in the gastrointestinal fract. These esters also serve to increase solubility for
intravenous administration of the compounds. Other prodrugs are selected from a hydroxyl-substituted compound of
formula A or A1 or A2 wherein the hydroxyl group is functionalized with a substituent of the formula -CH(RZ)OC(O)Ryg;
or -CH(R)OC(S)Ryg, wherein Ryg; is loweralkyl, haloalkyl, alkoxy, thioalkoxy or haloalkoxy and Ry is hydrogen, lower-
alkyl, haloalkyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl or dialkylaminocarbonyl. Such prodrugs can be
prepared according to the procedure of Schreiber (Teirahedron Lett. 1983, 24, 2363) by ozonolysis of the correspond-
ing methallyt ether in methanal followed by treatment with acetic anhydride.

The prodrugs of this invention are metabolized in vivg to provide the hydroxyl-substituted compound of formula A
or A1 or A2. The preparation of the prodrug esters is carried out by reacting a hydroxyl-substituted compound of for-
mula A or A1 or A2 with an activated amino acyl, phosphoryl, hemisuccinyl or acyl derivative as defined above. The
resulting product is then deprotected to provide the desired pro-drug ester. Prodrugs of the invention can also be pre-
pared by alkylation of the hydroxyl group with (haloalkyl)esters, transacetalization with bis-(alkanoyl)acetals or conden-
sation of the hydroxyl group with an activated aldehyde followed by acylation of the intermediate hemiacetal.

The compounds of the invention are useful for inhibiting retroviral protease, in particular HIV protease, in vitro or in
vivo (especially in mammals and in particular in humans). The compounds of the present invention are also useful for
the inhibition of retroviruses jn vivg, especially human immunodeficiency virus (HIV). The compounds of the present
invention are also useful for the treatment or prophylaxis of diseases caused by retrovituses, especially acquired
immune deficiency syndrome or an HIV infection in a human or other mammal.

Total daily dose administered to a human or other mammal host in single or divided doses may be in amounts, for
axample, from 0.001 to 300 mg/kg body weight daily and more usually 0.1 to 10 mg. Dosage unit compositions may
contain such amounts of submultiples thereof to make up the daily dose.

The amount of active ingredient that may be combined with the carrier materials to produce a single dosage form
will vary depending upon the host treated and the particular mode of administration.

it will be understood, however, that the specific dose level for any particular patient will depend upon a variety of
factors including the activity of the specific compound employed, the age, body weight, general health, sex, diet, time
of administration, route of administration, rate of excretion, drug combination, and the severity of the particular disease
undergoing therapy.

The compounds of the present invention may be administered orally, parenterally, sublingually, by inhalation spray,
rectally, or topically in dosage unit formulations containing conventional nontoxic pharmaceutically acceptable carriers,
adjuvants, and vehicles as desired. Topical administration may also involve the use of transdermal administration such
as fransdermal patches or iontophoresis devices. The term parenteral as used herein includes subcutaneous injec-
tions, intravenous, intramuscular, intrasternal injection, or infusion techniques.

Injectable preparations, for example, sterile injectable aqueous or oleagenous suspensions may be formulated
according to the known art using suitable dispersing or wetting agents and suspending agents. The sterile injectable
preparation may alsc be a sterile injectable solution or suspension in a nontaxic parenterally acceptable diluent or sol-
vent, for example, as a solution in 1,3-propanediol. Among the acceptable vehicles and solvents that may be employed
are water, Ringer's solution, and isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this purpose any bland fixed oil may be employed including synthetic
mono- or diglycerides. In addition, fatty acids such as oleic acid find use in the preparation of injectables.

Suppositories for rectal administration of the drug can be prepared by mixing the drug with a suitable nonirritating
excipient such as cocoa butter and polyethylene glycols which are solid at ordinary temperatures but liquid at the rectal
temperature and will therefore melt in the rectum and release the drug.

Solid dosage forms for oral administration may include capsules, tablets, pills, powders, and granules. In such solid
dosage forms, the active compound may be admixed with at least one inert diluent such as sucrose lactose or starch.
Such dosage forms may also comprise, as is normal practice, additional substances other than inert diluents, e.g., lubri-
cating agents such as magnesium stearate. In the case of capsules, tablets, and pills, the dosage forms may also com-
prise buffering agents. Tablets and pills can additionally be prepared with enteric coatings.

Liquid dosage forms for oral administration may include pharmaceutically acceptable emulsions, solutions, suspen-
sions, syrups, and elixirs containing inert dilusnts commonly used in the art, such as water. Such compositions may
also comprige adjuvants, such as wetting agents, emulsifying and suspending agents, and sweetening, flavoring, and
perfuming agents.

The compounds of the present invention can also be administerad in the form of liposomes. As is known in the art,
liposomes are generally derived from phospholipids or other lipid substances. Liposomes are formed by mono- or multi-
lamallar hydrated liquid crystals that are dispersed in an aqueous medium. Any non-toxic, physiologically aceptable and
metabolizable lipid capabale of forming liposomes can be used. The present compositions in liposome form can con-
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tain, in addition to a compound of the present invention, stabilizers, preservatives, excipients, and the like. The preferred
lipids are the phospholipids and phosphatidy! cholines (lecithins}, both natureal and synthetic.

Methods to form liposomes are known in the art. See, for example, Prescott, Ed., Methods in Cell Biology, Volume
X1V, Academic Press, New York, N.Y. (1976), p. 33 et seq.

One preferred dosage form for the compounds of the invention comprises a solid dosage form for oral administra-
tion comprising a pharmaceutically accepiable adsorbent to which is adsorbed a mixture of (1} a pharmaceutically
acceptable organic soivent or a mixture of two or more pharmaceutically acceptable organic solvents, (2) a compound
of the invention in the amount of from about 10% to about 40% by weight and (3) a total of from about 0.2 molar equiv-
alents to about 2 moiar equivalents (based on the compound of the invention) of a pharmaceutically acceptable acid.
This composition is filled into hard gelatin capsules for administration. The preparation of a specific example of this type
of dosage form is described below.

Propylene glycol {(USPF, 139 mL) and ethanol (dehydrated, USP, 200 proof, 139 mL) were mixed in a stainless steel
or glass container. Hydrochloric acid (reagent grade, 20 mL) was added ard mixed well. To this soiution was added
ascorbic acid (21 g) and the mixture was stirred until it was clear. The product of Example 1U (200 g) was slowly added
to the solution and mixing was continued until the solution was clear. Cremophore® EL {polyoxyethyleneglycerol oxys-
tearate, 41 g) and polysorbate 80, NF (41 g) were added with mixing.

Microcrysialline cellulose, NF (139 g) and silicon dioxide, NF {Syloid 244, pharmaceutical grade, 209 g) were
charged into a Hobart mixer and mixed for 3-5 minutes. The above solution was added dropwise to the dry mixture in
the Hobart mixer while mixing at slow speed. This mixture was massed until granular.

The wet granulation was screened through an 8 mesh screen. The screened granulation was spread on paper-
lined trays and dried in a tray dryer or a fluidbed dryer (20-35°C) until the loss on drying was not more than 12%,

The concentration of the product of Example 1L (mg/g of granulation) in the granulation was determined by HPLC
analysis. Capsules (gelatin, No. 00, iron gray opaque) were filied with the appropriate amount of the dried granulation
to provide the desired dose per capsule.

While the compounds of the invention can be administered as the sole active pharmaceutical agent, they can also
be used in combination with one or more immunomodulators, antiviral agents, other antiinfective agents or vaccines.
Other antiviral agents to be administered in combination with a compound of the present invention include AL-721, beta
interferon, polymannoacetate, reverse transcriptase inhibitors {for example, dideoxycytidine (DDC), dideoxyinosine
(DDI), BCH-189, AzdU, carbovir, DDA, D4C, DAT, DP-AZT, FLT (fluorothymidine), BCH-189, 5-halo-3'"-thiadideoxycyti-
dine, PMEA, zidovudine (AZT) and the like}, non-nucleoside reverse transcriptase inhibitors {for example, R82193, L-
697,661, BI-RG-587 (nevirapine), retroviral protease inhibitors (for example, HIV protease inhibitors such as Ro 31-
89858, 5C-52151, KNI-227, KNI-272 and the like), HEPT compounds, L,697,639, R82150, U-87201E and the like), TAT
inhibitors (for example, RO-24-7423 and the like), trisodium phosphonoformate, HPA-23, eflonithine, Peptide T, Reticu-
lose (nucleophosphoprotein), ansamycin LM 427, trimetrexate, UAQQ1, ribavirin, alpha interferon, oxetanocin, oxe-
tanocin-G, cylobut-G, cyclobut-A, ara-M, BW8B2C87, foscarnet, BW256U87, BW348U)87, L-693,989, BV ara-U, CMV
triclonal antibodies, FIAC, HOE-602, HPMPC, MSL-109, TI-23, trifiuridine, vidarabine, famciclovir, penciclovir, acyclovir,
ganciclovir, castanospermine, rCD4/CD4-1gG, CD4-PE40, butyl-DNJ, hypericin, oxamyristic acid, dextran sulfate and
pentosan polysutfate. immunomodulators that can be administered in combination with a compound of the present
invention include bropirimine, Ampligen, anti-human alpha interferon antibody, colony stimulting factor, CL246,738,
Imreg-1, Imreg-2, diethydithiocarbamate, interleukin-2, alpha-interferon, inosine pranchex, methionine enkephalin,
muramyl-tripeptide, TP-5, erythropoietin, naltrexone, tumor necrosis facator, beta interferon, gamma interferon, inter-
leukin-3, interleukin-4, autologous CD8+ infusion, alpha interferon immunoglobulin, IGF-1, anti-Leu-3A, autovaccina-
tion, biostimulation, extracorporeal photophoresis, FK-565, FK-506, G-CSF, GM-CSF, hyperthermia, isopinosine, IVIG,
HVIG, passive immunotherapy and polic vaccine hyperimmunization. Other antiinfective agents that can be adminis-
tered in combination with a compound of the present invention include pentamidine isethionate. Any of a variety of HIV
or AlDS vaccines (for example, gp120 (recombinant), Env 2-3 (gp120), HIVAC-1e (gp120}, gp160 (recombinant), Vax-
Syn HIV-1 (gp160), Immuno-Ag {gp160), HGP-30, HIV-Immunogen, p24 (recombinant), VaxSyn HIV-1 (p24) can be
used in combination with a compound of the present invention.

Other agents that can be used in combination with the compounds of this invention are ansamycin LM 427, apurinic
acid, ABPF, Al-721, carrisyn, AS-101, avarol, azimexon, colchicine, compound Q, CS-85, N-acetyl cysteine, (2-oxothi-
azolidine-4-carboxylate), D-penicillamine, diphenylhydantoin, EL-10, erythropoieten, fusidic acid, glucan, HPA-23,
human growth hormone, hydroxchloroquine, iscador, L-ofloxacin or other quinoione antibiotics, lentinan, lithium carbon-
ate, MM-1, monolaurin, MTP-PE, naltrexone, neurctropin, ozone, PAI, panax ginseng, pentofylline, pentoxifylline, Pep-
tide T, pine cone extract, polymannoacetate, reticulose, retrogen, ribavirin, ribozymes, RS-47, Sdc-28, silicotungstate,
THA, thymic humoral factor, thymopentin, thymesin fraction 5, thymosin alpha one, thymostimulin, UAQO1, uridine, vita-
min B12 and wobemugos.
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Other agents that can be used in combination with the compounds of this invention are antifungals such as ampho-
tericin B, clotrimazole, flucytosine, fluconazole, itraconazole, ketoconazole and nystatin and the like.

Other agents that can be used in combination with the compounds of this invention are antibacterials such as ami-
kacin sulfate, azithromycin, ciproflaxacin, tosufloxacin, clarithromycin, clofazimine, ethambutol, isoniazid, pyrazinamide,
rifabutin, rifampin, streptomycin and TLC G-65 and the like.

Other agents that can be used in combination with the compounds of this invention are anti-neoplastics such as
alpha interferon, COMP {cyclophosphamide, vincristine, methotrexate and prednisone), etoposide, mBACOD (meth-
otrexate, bleomycin, doxorubicin, cyclophosphamide, vincristine and dexamethasone), PRO-MACE/MOPP(pred-
nisone, methotrexate (w/eucovin rescue), doxorubicin, cyclophosphamide, etoposide/mechlorethamine, vincristine,
prednisone and procarbazine), vincristine, vinblastine, angioinhibins, pentosan polysulfate, platelet factor 4 and SP-PG
and the like.

Other agents that can be used in combination with the compounds of this invention are drugs for treating neurclog-
ical disease such as peptide T, ritafin, lithium, elavil, phenytoin, carbamazipine, mexitetine, heparin and cytosine arab-
inoside and the like.

Other agents that can be used in combination with the compounds of this invention are anti-protozoals such as
albendazole, azithromycin, clarithromycin, clindamycin, corticosteroiis, dapsone, DIMF, eflornithine, S66C80, fansidar,
furazolidone, L.671,329, letrazuril, metronidazole, paromycin, peflaxacin, pentamidine, piritrexim, primaguine,
pyrimethamine, somatostatin, spiramycin, sulfadiazine, trimethoprim, TMP/SMX, trimetrexate and WR 6026 and the
like.

Among the preferred agents for treatment of HIV or AIDS in combination with the compounds of this invention are
reverse franscriptase inhibitors,

It will be understood that agents which can be combined with the compounds of the present invention for the treat-
ment or prophytaxis of AIDS or an HIV infection are not limited to those listed above, but include in principle any agents
useful for the treatment or prophylaxis of AIDS or an HIV infection.

When administered as a combination, the therapeutic agents can be formulated as separate compositions which
are given at the same time or different times, or the therapeutic agents can be given as a single composition.

The foregoing is merely illustrative of the invention and is not intended to limit the invention to the disclosed com-
pounds. Variations and changes which are obvious to one skilied in the art are intended to be within the scope and
nature of the invention which are defined in the appended claims.

Claims

1. A compound of the formula:

R4a
Rz o R3 H X 0 Rs
/(J\)x )l\ N )l\ )\
R\ /02 N N o] R,
H (o) Y H
Rq

wherein R, is monosubstituted thiazolyl, monosubstituted axazolyl, monosubstituted isoxazolyl or monosubstituted
isothiazolyl wherein the substituent is selected from (i) C-to-Cg-alkyl, (ii) Co-to-Cgs-alkenyl,

(iii) C3-to-C7-cycloalkyl, (iv) C3-10-Co-cycloalkyl-Cy-to-Cg-alkyl,

{v) Cs-to-Cs-cycloalkenyl, (vi) Cs-to-Co-cycloalkenyl-C-to-Cg-alkyl,

{vii) heterocyclic wherein the heterocyclic is selectad from aziridinyl, azetidinyl, pyrrofidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyridazinyl and
pyrazinyl and wherein the heterocyclic is unsubstituted or substituted with a substituent selected from halo, C,-to-
Cs-alkyl, hydroxy, Cq-to-Cgs-alkoxy, benzyloxy, C4-to-Cg-thioalkoxy and benzylthio, (vili) (heterocyclic)-C-to-Cg-
alkyt wherein heterocyclic is defined as above, (ix) Cy-to-Cg-alkoxy-C,-to-Cs-alkyl,

(x) benzyloxy-C4-to-Cg-alkyl, (xi} C;-to-Cg-thioalkoxy-C4-to-Cg-alkyl,

(xii) benzylthio-C4-to-Cg-atkyl, (xiii) C;-to-Cg-alkylamino,

(xiv) di-{C4-to-Cg-alkyl)amino, (xv) phenyl wherein the phenyl ring is unsubstituted or substituted with a substituent
selected from halo, C;-to-Cg-alkyl, hydroxy, C,-to-Cg-alkaxy, benzyloxy, C,-to-Cg-thicalkoxy and benzylthio, (xvi)
phenyl-C-to-Cs-alkyl wherein the phenyl ring is unsubstituted or substituted as defined above,
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(xvii) di-(C+-to-Ce-alkyl)amino-C-to-Cg-alkyl, {xviii) C,-to-Cq-alkaxy,
(xix) benzylaxy, (3x) Cy-to-Cg-thicalkoxy and (xod) henzylthio;

nis1,2or3;
R is hydrogen or C;-to-Cg-alkyl;
R is C1"0"Cs'alky|:

10 R4 and Ry, are independently selected from phenyl, thiazolyl and oxazolyl wherein the phenyl, thiazolyl or oxa-
zolyl ring is unsubstituted or substituted with a substituent selected from
(i) halo, (ii) C+-to-Cg-alicyl, (iki) hydroxy, (iv) C,-to-Cg-alkoxy, (v) benzyloxy, (vi) C+-to-Cg-thioalkoxy and (vii) ben-
zyhhio;

15 Rg is hydrogen or C4-to-Cg-alkyl;

R; is thiazolyl, oxazolyl, isoxazolyl or isothiazolyl wherein the thiazolyl, oxazolyl, isoxazolyl or isothiazolyl ring
is unsubstituted or substitiied with C;-to-Cg-alkyl;

L 20 X is hydrogen and Y is -OH or Xis -OH and Y is hydrogen, with the proviso that X is hydrogen and Y is -OH
when Z is -N(Rg)- and R; is unsubstituted and with the proviso that X is hydrogen and Y is -OH when R; is
methyl and R; is unsubstituted; and

Z is absent, -O-, -8-, -CHz- or -N(Rg)- wherein Rg is C-to-Cg-alkyl, Ca-to-Cy-cycloaliyl, -OH or -NHRg,

25 wherein Rg, is hydrogen, C,-to-Cs-alkyl or an N-protecting group; or a pharmaceutically acceptabie salt or pro-
drug thereof, wherein the prodrug is selected from a) esters wherein the acyl residue of the ester is (i) R*C{0)-
or R*C(S)- wherein R* is hydrogen, C,-to- Cg-alkyl, halo - Cy-to- Cg- alkyl, C;-to- Cg- alkoxy, benzyloxy, Cy-to-
Cg- thicalkaxy, banzylthio-, C4-to- Cg- alkoxy - C4-to- Cg-alkyl, benzyloxy -Cy-to- Cg- alkyl, C;-to- Cg- thicaikoxy
-Cy-to- Cg- alkyl, benzylthio- Cy-to- C- alkyl, halo - C4-to- C4- alkaxy or halobenzyloxy,

30 {ii) Ra-C(Rp)(R4)-C(O)- or R,-C(Rp)(Ry)-C(S)- wherein R, and Ry are independently selected from hydrogen
or Cy-to- Cg-alkyl and R, is - N(RG)(Ry, -OR, or -SR, wherain R, and R; are independently selected from
hydrogen, C;-to- Cg-alkyl and halo - C4-to- Cg- aligyt,

(iii) RygoNH(CH3),NHCH,C(O)- or RyggNH(CH,),OCH,C(O)- wherein Ryso is hydrogen, C;-to- Cg-alkyl, ary-
lalkyl, Cy-to- Cy- cycloalkyl - Cy-to- C- alkyl, C4-to- Cg- alkanoyl or benzoyl,

a5 (iv) -C(O)CHzNR09R201 wherein the group -NRoggRag4 forms a nitrogen-containing heterocycie selected from
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and thiomerpholinyl,

(v) HyO3P-, (vi) -C(O)CH2CHoCOCH or (vii) -G{O)CH(NH,)({CH2)sNHy) or b) wherein the prodrug is a com-
pound wherein a hydroxy group is functionalized with a substituent of the formula -CH(Rg)OC(O)Ryg; or -
CH(HQ)OC(S)FHM wherein R181 is 01 -to- Gs‘ﬂ'le, halo - C1"IO' Cs-alkyl, C1't0‘ Cs' alloxy. anZYlOXY, C1 -to-

4 Ce- thioalkoxy, benzylthio-, halo - C,-to- Cg- alkoxy or halobenzyloxy and Rg is hydrogen, C4-to- Cg-alkyl, halo
- C1-to- Cg- alkyl, C+-to- G- alkaxycarbonyl, benzyloxycarbonyl, aminocarbonyl, Cy-to- Cg- aliylaminocarbonyl
or di - (Cy-to- Cg- alkylamino)carbonyt .

2. A compound of the formula;
45

50

55

R, O R, |;;
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wherein R; is monosubstituted thiazolyl, monosubstituted axazolyl, monosubstituted isoxazoly! or monosubstituted
isothiazolyl wherein the substituent is selected from (i) C¢-to-Cg-alkyl, (ii) C5-to-Cg-alkenyl,

(iil) C3-to-C-Gycloalkyl, (iv) C3-t0-Cy-cycloalkyl-Cy-to-Cg-alkyl,

{v) Cs-to-C;-cycloalkenyl, (vi} Cs-to-C;-cycloalkenyl-C, -to-Cy-alkyl,

(vii) heterocyclic wherein the heterccyclic is selected from aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolyl, oxazolyl, isoxazolyl, iscthiazolyl, pyridinyl, pyrimidinyl, pyridazinyl and
pyrazinyl and wherein the heterocyclic is unsubstituted or substituted with a substituent selected from halo, C,-to-
Cg-alkyl, hydroxy, C;-to-Cs-alkoxxy, benzyloxy, C;-to-Cg-thicalkoxy and benzylthio, {viil) {(heterocyclic)-C4-to-Cg-
alkyl wherein heterocyclic is defined as above, (ix) Cy-to-Cg-alkoxy-C,-to-Cg-alkyl,

(x) benzyloxy-Cy-to-Cg-alkyl, {xi) C,-to-Cg-thioalkoxy-C-to-Cg-alkyl,

(xii) benzylthio-C-to-Cg-alkyl, (xiii) C,-to-Cg-alkylamino,

(xv) di-(C-to-Cg-alkylyamino, (xv) phenyl whersin the phenyl ring is unsubstituted or substituted with a substituent
selected from halo, Cy-to-Cg-atkyl, hydroxy, C,-to-Cg-alkaxy, benzyloxy, C,-to-Cg-thioalkuxy and benzylthio, (xvi)
phenyl-C4-to-Cg-alkyl wherain the phenyl ring is unsubstituted or substituted as defined above,

(xvii) di-(C,-to-Cg-alkyl)amino-C,-to-Cg-alkyl, (xviii) C,-to-Cg-alkoxy,

(xix) benzyloxy, (3x) C4-to-Cg-thioalkoxy and {xxi) benzyithio;

nis1,2or3;
R; is hydrogen or C,-to-Cg-alkyl;
Ra is C1 -to-Cs-aIkyI;

R4 is phenyl, thiazolyt or oxazolyl wherein the phenyl, thiazolyl or oxazolyl ring is unsubstituted or substituted
with a substituent selected from (i) halo, (i) C+-to-Cs-alkyl, {iii) hydroxy, {iv} C-to-Cg-alkoxy, (v) benzyloxy, (vi)
C4-to-Cy-thivalkoxy and (vii) benzylthio;

Rs is hydrogen, halo, Cy-to-Cg-alkyl, hydroxy, Cy-to-Cg-alkoxy, benzyloxy, C,-to-Cg-thioalkoxy or benzylthio;
Rg is hydrogen or Cy-t0-Cg-alkyl;

R; is thiazolyl, oxazolyi, isoxazolyl or isothiazolyl wherein the thiazolyl, oxazolyl, isoxazoly! or iscthiazolyl ring
is unsubstituted or substituted with C,-to-Cg-alkyl;

Xis hydrogen and Y is -OH or X is -OH and Y is hydrogen, with the proviso that X is hydrogen and Y is -OH
when Z is -N{Rg)- and Ry is unsubstituted and with the proviso that X is hydrogen and Y is -OH when R is
methyl and Ry is unsubstituted;

Z is absent, -O-, -8-, -CHy- or -N(Rg)- wherein Ry is C;-to-Cg-alkyl, Cy-to-Cs-cycloalkyl, -OH or -NHRg,
wherein Rg, is hydrogen, C,-t0-Cg-alkyt or an N-protecting group; or a pharmaceutically acceptable salt or pro-
drug thereof, wherein the prodrug is selected from a) esters wherein the acyl residue of the ester is (i) R*C(O)-
or R*C(S)- wherein R" is hydrogen, C¢-to- Cg-alkyl, halo - Cy-to- Cg- alkyl, C4-to- Cg- alkoxy, benzyloxy, C¢-to-
Cs- thioalkoxy, benzylthio-, C4-to- Cg- alkoxy - Cy-to- Cg-alkyl, benzyloxy - Cy-to- Cg- alkyl, Cy-to- Cg- thio-
alkoxy - C4-to- Cg-alkyl, benzylthio- C;-to- Cg- alkyl, halo - C4-to- Cg- alkoxy or halobenzyloxy,

(i) Ry-C{RL)(Ry)-C(0)- or Ry-C{R,)(R4)-C(S)- wherein R, and Ry are independently selected from hydrogen
or Cy-to- Cg-alkyl and R, is - N(R,)(Ry). -OR, or -SR, wherein R, and R; are independently selected from
hydrogen, C4-to- Cg-alkyl and halo - C4-to- Cg- alkyl,

(iiily RyggNH(CHo)oNHCHLC({O)- or RyggNH(CH2).OCH-C{O)- wherein Ry gg is hydrogen, Cy-to- Cg-alkyl, ary-
lalkyl, C3-to- C7- cycloabkyl - C1-to- Cg- alkyl, C4-to- Cg- alkanoy! or benzoyl,

(iv) -C{O)CHNR2yR2q1 wherein the group -NR»qoR2q¢ forms a nitrogen-containing heterocycle selected from
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyt and thiomorpholinyl,

(v) HaQ3P-, (vi) -C{O)CH>CH-COOH or {vii) -C(O)YCH(NH2)((CH2)4NH>) or b) wherein the prodrug is a com-
pound wherein a hydroxy group is functionalized with a substituent of the formula -CH(Rg)OC(O)Ryg or -
CH(RgOC(S)R, gy wherein Rygq is Cy-to- Cg-alkyl, halo - Cy-to- Cg-alkyl, C;-to- Cg- alkoxy, benzyloxy, Cy-to-
Cé- thicalkoxy, benzylthio-, halo - C4-to- Cg- alkoxy or halobenzyloxy and Ry is hydrogen, Cy-to- Cg-alkyl, halo
- G4-to- Cg- alkyl, C4-to- Cy- alkoxycarbonyl, benzyloxycarbonyl, aminocarbonyt, Cy-to- Cg- alkylaminocarbonyl
or di - (C4-to- Cy- alkylamino)carbony! .
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3. The compound of Claim 2 wherein R, is monosubstituted thiazolyl or monosubstituted oxazolyl wherein the sub-

stituent is selected from

(i) C4-to-Cg-alkyl, (i) Co-to-Cg-alkenyl, (i) C5-to-C,-cycloalkyl,

(iv) Ca-t0-Cy-cycloalkyl-Cy-to-Cg-alkyl, (v) Cs-to-Cy-cycloalkenyl,

(vi) Cs-to-Co-cycloalkenyl-C4-to-Cg-afkyl, (vii) heterocyclic wherein the heterocyclic is selected from aziridinyt, aze-
tidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolyl, oxazolyi, isoxazolyl, isothiazolyl,
pyridinyl, pyrimidinyt, pyridazinyt and pyrazinyl and wherein the heterocyclic is unsubstituted or substituted with a
substituent selected from halo, C-t0-Cg-alkyt, hydroxy, C4-to-Cg-alkaxy, benzyloxy, C4-to-Cs-thioalkoxy and ben-
zyithio, (viii) (heterocydlic)-C,-to-Cg-alkyl wherein heterocyclic is defined as above, (ix) Cy-to-Cs-alkoxy-C,-to-Cg-
alkyl,

(x} benzyloxy-C-to-Cg-alkyt, (xi) C-to-Cg-thioaikoxy-C4-to-Cg-alkyl,

{xii) benzylthio-C,-to-Cg-alkyl, (xiii) C4-to-Cg-aliylaming,

(v} di-(C-to-Cg-alkylyamino, (xv) phenyl wherein the phenyl ring is unsubstituted or substituted with a substituent
selected from halo, C4-10-Cg-glicyl, hydroxy, C,-t0-Cg-alkoxy, benzyloxy, C+-to-Cg-thicalkoxy and benzylthio, (xvi)
phenyl-C-to-Cg-alikyl wherein the phenyl ring is unsubstituted or substituted as defined above,

(xvii} di-{C-to-Cg-alkyl)amino-C;-to-Cg-alkyl, (xviii) C;-to-Cg-alkoxy,

(xix) benzyloxy, (xx) C4-to-Cg-thioalkoxy and (xxi) benzylthio; n is 1; Ry is hydrogen; R4 is phenyl or thiazolyl; R is
hydrogen; Rg is hydrogen and R is thiazolyl, oxazolyl, isothiazolyl or isoxazolyl.

The compound of Claim 2 wherein R, is 2-monosubstituted-4-thiazolyl or 2-monosubstituted-4-oxazolyl wherein
the substituent is selected from

(i) Cy-to-Cg-alkyl, (i)} Cp-to-Cg-alkenyl, (i) C3-to-C-cycloalkyl,

(iv) Ca-to-Cy-cycloalkyi-Cy-to-Cg-alkyl, (v) Cs-10-C7-cycloalkenyl,

(vi) Cs-to-Co-cycloalkenyi-C, -to-Cg-alkyl, {vii} heterocyclic wherein the heterocyclic is selected from aziridinyl, aze-
tidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl,
pyridinyl, pyrimidinyl, pyridazinyl and pyrazinyl and wherain the heterocyclic is unsubstituted or substituted with a
substituent selected from halo, Cy-10-Cg-alkyl, hydroxy, C,-to-Cg-alkaxy, benzyloxy, C,-to-Cg-thioalkoxy and ben-
zylthio, (viii) (heterocydlic)-C,-to-Cy-alkyl wherein heterocydlic is defined as above, (ix) Cy-to-Cs-alkoxy-C,t0-Cg-
alkyl,

(x) benzyloxy-C-to-Cg-alkyl, (xi) Cy-to-Cg-thivalkoxy-C,-t0-Cg-alkyl,

{xi) benzylthio-C-to-Cg-alkyl, (xiii) C-to-Cg-alkylamino,

(xdv) di-(C4-to-Cg-alkyl)aming, (xv) phenyl wherein the phenyl ring is unsubstituted or substituted with a substituent
selected from halo, C;-to-Cg-alkyl, hydroxy, C¢-to-Cg-alkoxy, benzyloxy, C,-to-Cg-thioalkoxy and benzylthio, (xvi)
phenyl-C,-to-Cg-alkyl wherein the phenyl ring is unsubstituted or substituted as defined above,

{xvii) di-(C4-to-Cg-alkyl)amino-C-to-Cg-alkyl, (xviii} C4-to-Cg-alkoxy,

{xix) benzyloxy, {xx) C,-to-Cg-thioalkoxy and (xxi) benzylthio; n is 1; Ry is hydrogen; R, is phenyl; R is hydrogen;
Rg is hydrogen and Ry is 5-thiazolyl, 5-oxazolyl, 5-iscthiazolyl or 5-isoxazolyl.

The compound of Claim 2 wherein R, is 2-monosubstituted-4-thiazolyl or 2-monosubstituted-4-oxazolyl wherein
the substituent is C4-to-Cg-alkyl; nis 1; Ry is hydrogen; R4 is phenyl; Rs is hydrogen; Rg is hydregen; Ry is 5-thia-
Zolyl, 5-oxazolyl, 5-isothiazolyl or 5-isoxazolyl; and 2 is - O- or -N{Rg)- wherein Ry is C{-to-Cg-alkyl.

The compound of Claim 2 wherein R, is 2-monosubstituted-4-thiazoiyl or 2-monosubstituted-4-oxazolyl wherein
the substituent is ethyl or isopropyl; n is 1; R; is hydrogen; R; is methyl or isopropyl; R, is phenyl; Rs is hydrogen;
R; is hydrogen; R; is 5-thiazolyl, 5-oxazolyl, S-isothiazolyl or S-isoxazolyl; and Z is -O-.

The compound of Claim 2 wherein Ry is 2-monosubstituted-4-thiazolyl or 2-monosubstituted-4-oxazoiyl wherein
the substituent is ethyl or isopropyl: nis 1; R, is hydrogen; R is isopropyl; R4 is phenyl; Rs is hydrogen; Rg is hydro-
gen; Ry is 5-thiazolyl, 5-oxazolyl, 5-isothiazolyl or 5-isoxazolyt; Z is -N{Rg)- wherein Rg is methyl; X is hydrogen and
Y is -OH.

(28,38,55)-5-(N-(N-({N-Methyl-N-({(2-isopropy!-4-thiazolyl)methyl)Jamino)carbonyl)valinyl)aming)-2-(N-{(S-thia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane; or a pharmaceutically acceptable satt thereof.

(28,35,58)-5-(N-{N-{(N-Methyl-N-((2-isopropyl-4-oxazolyl)methyljamino)-carbonyl)valinyljamino)-2-{ N-((5-thia-
zolyl)methoxycarbonyl)amine)-1,6-diphenyl-3-hydroxyhexans; or & pharmaceutically acceptable salt thereof.

10. A compound selected from the group consisting of:

87
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(25,38,55)-5-(N-(N-({N-Methyl-N-({2-isopropy-4-thiazoiyl)methyl)amino)carbonyl)alaninyl)amino)-2-(N-({5-
thiazolyl)methoxycarbonyf)amino)-1,6-diphenyl-3-hydroxyhexane;

(28,38, 58)-5-(N-{N-({(2-I1sopropyli-4-thiazotyl)methoxycarbonyl)valinyl)amino)-2-{N-((5-thiazolyl)methoxycarb-
onyl)amino)-1,6-diphenyl-3-hydroxyhexane;
(28,38,58)-2-(N-(N-{(2-Isopropyl-4-thiazolylmethaxycarbonyivalinyl)amino)-5-(N-((S-thiazolyl)methoxycarb-
onyllamino)-1,6-diphenyl-3-hydroxyhexans;
(28,38,58)-5-(N-(N-{(2-Isopropyi-4-thiazolyl)methaxycarbonylalaninyl)amino)-2-(N-((S-thiazolyl)methoxycar-
bonyljamino)-1,6-diphenyl-3-hydroxyhexane;
(25,38,58)-5-(N-{N-((2-(N.N-Dimethylamino)-4-thiazolyl)methaxycarbonyljvalinyl)aming)-2-(N-{(5-thia-
zolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane;
(25,38,58)-2-(N-(N-{(2-(N,N-Dimethylamino)-4-thiazoty)methoxycarbonyljvalinylyamino)-5-(N-{(5-thia-
zolyl)methoxycarbonylt)amino)-1,6-diphenyl-3-hydroxyhexans;
(2S,38,55)-5-(N-{N-((2-(4-Morpholinyi}-4-thiazolylymethoxycarbonyl)valinyljamino)-2-(N-({5-thiazolyl)methox-
ycarbonyilamino)-1,6-diphenyl-3-hydroxyhexane;
(25,38,58)-2-(N-(N-((2-(4-Morpholinyl)-4-thiazolyl)-methaxycarbonyl)valinyl)amino)-5-(N-((S-thiazolyl)-meth-
oxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexans;
{25,38,55)-5-({N-(N-((2-(1-Pyrrolidinyl}-4-thiazolyl)methoxycarbenyl)valinyl)amino)-2-(N-{{5-thiazolylmethoxy-
carbonyl)amino)-1,6-diphenyl-3-hydroxyhexane;
(25,38,5S)-5-(N-(N-((N-Mathyl-N-({2-isopropy}-4-oxazolyl)methyl)amino)carbonylvalinyl)amino) -2-(N-{{5-oxa-
zolyl)methoxycarbonyl)amino}-1,6-diphenyl-3-hydraxyhexane;
{28,35,58)-5-{N-(N-{(N-Methyl-N-{{2-isopropyl-4-thiazol y)methyl)amino)carbonyl)valinyl)aming)-2-(N-({5-oxa-
zolyl)methoxycarbonyl}amino}-1,6-diphenyl-3-hydroxyhexane;
(2S,385,58)-5-(N-(N-{{(N-Methyl-N-{(2-isopropyl-4-thiazolyt)methy)amino)carbonyi)valinyl)amino)-2-(N-{(5-iso-
xazolylymethoxycarbonylyaminoc)-1,68-diphenyl-3-hydroxyhexane; and
(28,38,55)-5-{N-(N-{{N-Methyl-N-((2-isopropyl-4-oxazolyl)methyl)amino)carbonyl)valinyt)aming) -2-(N-((5-iso-
xazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexane; or a pharmaceutically acceptable salt
therect.

11. A compound of the formula:

R
R, j\ Ry H X “o R
N
H (o] Y H
R,

wherein R, is monosubstituted thiazolyl, monosubstituted axazolyl, monosubstituted isoxazolyt or monosubstituted
isothiazolyl wherein the substituent is selected from (i) Cy-to-Cg-alkyl, (ii) Co-to-Cg-alkenyl,

(iii) Ca-to-Cy-cycloalkyl, (iv) Cz-to-Cy-cycloalkyl-Cy-to-Cg-alkyl,

(v) Cs-to-C;-cycloalkenyl, (vi) Cs-to-Cy-cycloalkenyl-C4-to-Cg-alkyi,

(vii) heterocyclic wherein the heterocyclic is selected from aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyridazinyl and
pyrazinyl and wherein the heterocyclic is unsubstituted or substituted with a substituent selected from halo, C,-to-
Cg-alky!, hydroxy, C,-to-Cg-alkoxy, benzyloxy, C,-t0-Cg-thicalkoxy and benzylthio, (vii)) (heterocyclic)-C4-to-Ce-
alkyl wherein heterocyclic is defined as above, (ix) Cy-to-Cg-altkoxy-Cy-to-Cg-alkyl,

(x) benzyloxy-C,-to-Cg-alkyl, (xi) C,-to-Cg-thicalkoxy-C-to-Cg-alkyl,

(xii) benzylthio-C, -to-Cg-alkyl, (xiii) C,-to-Cg-alkylamino,

(xiv) di-{C-to-Cg-alkyl)amino, {xv) phenyl wherein the phenyl ring is unsubstituted or substituted with a substituent
selected from halo, Cy-to-Cg-alkyl, hydroxy, C,-to-Cg-alkoxy, benzyloxy, C4-to-Cg-thioalkoxy and benzylthio, (xvi)
phenyl-C-to-Cg-alkyl wherein the phenyl ring is unsubstituted or substituted as defined above,

(xvii) di-({C, -to-Cg-alkyl)amino-C,-to-Cg-alkyl, {xviii) C-to-Cg-alkoxy,

(xix) benzyloxy, (xx) C,-to-Cg-thioalkoxy and (xx) benzylthio;

nis1,20r3;
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R, is hydrogen or Cy-t0-Cq-alkyl;
H3 is 01 -!o-Cs-a!kyi:

R4 and R4, are indepandently selected from phenyl, thiazolyl and oxazolyl wherein the phenyl, thiazolyl or oxa-
zolyl ring is unsubstituted or substituted wit a substituent selected from

(i) halo, (i) C-to-Cg-alkyl, (iif) hydraouxy, (iv) C4-to-Cy-alkoxy, {v) benzyloxy, (vi) C;-to-Cg-thioalkoxy and (vii) ben-
zytthio;

Rg is hydrogen or Cy-to-Cg-alkyl;

Ry is thiazolyl, oxazolyl, isoxazolyl or isothiazolyl wherein the thiazolyl, oxazoly isoxazolyl or isothiazolyl ring is
unsubstituted or substituted with C4-t0-Cg-alkyl;

Xis-OHand Y is -OH; and

Z is absent, -0-, -S-, -CHy- or -N(Rg)- wherein Rg is Cy-to-Cg-alkyl, Cs-to-Cs-cycloalkyl, -OH or -NHRg,
wherein Rg, is hydrogen, C,-to-Cg-alkyl or an N-protecting group; or a pharmaceutically acceptable salt or pro-
drug thereof, wherein the prodrug is selected from a) esters wherein the acyl residue of the ester is (i) R*C(O)-
or R*C(S)- wherein R* is hydrogen, C4-to- Cg-alkyl, halo - Cy-to- Cs- alkyl, C,-to- Cg- alkoxy, benzyloxy, C;-to-
Cg- thioalkoxy, benzylthio-, Cy-to- Cg- alkoxy - Cy-to- Cg-alkyl, benzyloxy - Cy-to- Cg- alkyl, Cy-to- Cg- thio-
alkoxy - Cy-to- Cg-alkyl, benzyithio- Cy-to- Cg- alkyl, halo - Gy-to- Cg- alkoxy or halobenzyloxy,

{ii) Ry-C(Ry)(Rg)-C(O)- or Ry-C{R){R4)-C(8S)- wherein R, and Ry are independently selected from hydrogen
or Cqy-to- Cg- alkyl and R, is -N{R,)(Ry). -OR, or -SR, wherein R, and Ry are independently selected from
hydrogen, C4-to- Cs-alky! and halo - Cy-to- Cg- alkyl,

(i) R4goNH{CHg)sNHCH,C(O)- or RyaoNH(CHz),OCH,C(C)- wherein Rygg is hydrogen, Cy-to- Cg-alkyl, ary-
lalkyl, C5-to- C4- cycloalkyl - C4-to- Cg- alkyl, Cy-to- G- alkanoyl or benzoyl, (iv) -C(O)CHaNRogoRo01 wherein
the group -NRyppRzg¢ forms a nitrogen-containing heterocycle selected from aziridinyl, azetidinyi, pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl and thiomerpholinyl,

(v) HaOaP-, (vi) -C(O)CH2CH,GOOH or {vii) -C(O)CH(NH,)({CH5)4NH5) or b) wherein the prodrug is a com-
pound wherein a hydroxy group is functionalized with & substituent of the formula -CH{RZ)OC(O)R1g, or -
CH(RyOC(S)R;gs wherein Ryg, is C;-to- Cg-alkyl, halo - Cy-to- Cg-alkyl, C-to- Cg- alkoxy, benzyloxy, C4-to-
Cg- thicalkoxy, benzylthio-, halo - C,-to- Cg- alkoxy or halobenzyloxy and Ry is hydrogen, Cy-to- Ce-alkyl, halo
- Cy-to- Cg- alkyl, C4-to- Cg- alkoxycarbonyl, benzyloxycarbonyi, aminocarbonyl, C;-to- Cg- alkylaminocarbonyl
or di - (C4-to- Cg- alkylamino)carbonyl .

Use of a compound of any one of Claims 1-11, for manufacturing a medicament for inhibiting HIV protease in a
human.

Use of a compound of any one of Claims 1-11, for manufacturing a medicament for inhibiting HIV in a human.

A pharmaceutical composition for inhibiting HIV protease comprising a pharmaceutical carrier and a therapeutically
effective amount of & compound of any cne of Claims 1-11.

A compound of the formula:
H L ]

B
0~ ™NH
H,N R,

89
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wherein R, and R,, are independently selected from phenyl, thiazolyl and oxazolyl wherein the phenyl, thiazolyl or
oxazolyl ring is unsubstituted or substituted with & substituent selected from

(i) halo, (i} Cy-to-Cg-alkyl, (i) hydroxy, (iv) C;-to-Cg-alkoxy, (v) benzyloxy, (vi) C;-to-Ce-thicalkoxy and (vii) ben-
zytthio; and

R* is Cy-10-Cg-gikyl, phenyl, halo-substituted phenyl, dihalo-substituted phenyl, C;-to-Cg-alkaxy-substituted phe-
nyl, benzyloxy-substituted phenyl, C,-to-Cg-alkyl-substituted phenyl, bis-rifluormethyi-substituted phenyl or naph-
thyl; or an acid addition salt thereof.

16. The compound of Claim 15 wherein R, and R,, are phenyl and R" is phenyl.

17. A compound of the formula:

Ry

wherein R, and Ry, are independently selected from phenyl, thiazolyl and oxazolyl wherein the phenyl, thiazolyt or
oxazolyl ring is unsubstituted or substituted with a substituent selected from

(i) halo, (if) C;-to-Cg-alkyt, (iil) hydroxy, (iv) Cy-to-Cg-alkoxy, (v} benzyloxy, (vi) C;-to-Cg-thicalkoxy and (vii) ben-
zyhhio; and

R* is C4-to-Cg-alkyl, phenyl, halo-substituted phenyl, dihalo-substituted phenyl, C4-10-Cg-alkoxy-substituted phe-
nyl, benzyloxy-substituted phenyl, C4-to-Cg-alkyl-substituted phenyl, bis-trifluormethyl-substituted phenyl or naph-
thyl; or an acid addition salt thereof.

18. The compound of Claim 17 wherein R, and Ry, are phenyl and R" is pheny!.

19. A process for the preparation of a compound of any one of Claims 1-11 comprising (a) reacting a compound of the
formula:

X Reo Re
HoN JU_K

0" "R,

R4 Y

wherein R4, R4, Rs, Rz, X and Y are as defined therein with a compound of the formula:
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or an activated ester derivative thereof, wherein n, Ry, Ry, Z and R, are as defined therein; or (b) acylating a com-
pound of the formula:

R,a
/6?;\ )ok I !;l i 4
N
RV /2 l:l/l\‘/ NH,
R,
wherein n, Ry, Rz, B3, Ry Ry X and Y are as defined therein with a compound of the formula

(Re){R7)CHOC(O)YOL wherein L is an activating group for the acylation reaction and wherein Rg is and Ry are
detined as therein.

20. A process for the preparation of a compound of the formula:

Raa
Q¥
H2N
: \;/Y\':‘ O*HT
LN

wherein R, and Ry, are independently selected from phenyl, thiazolyl and oxazolyl wherein the phenyl, thiazolyl or
oxazolyl ring is unsubstituted or substituted with a substituent selected from

(i) halo, (i) C4-to-Cg-alkyl, (iii) hydroxy, (iv) C;-to-Cg-alkoxy, (v) benzyloxy, (vi) C4-to-Cg-thioalkoxy and (vii) ben-
zytthio;

Rg is hydrogen or C¢-to-Cs-alkyl; and

Ry is thiazolyl, oxazolyl, isoxazolyl or isothiazolyl wherein the thiazolyl, oxazolyl, isoxazolyl or isothiazolyl ring
is unsubstituted or substituted with C,-t0-Cg-alkyl; or an acid addition salt thereof, comprising (a) reacting a
compound of the formula:

on -

lll\

HoN

;

- NH,
Red”

wherein R, and Ry, are definad as above with (i) R*B(OH),, (i) B(OR*")3, (iii) B(R***)3 or

*

w) A7

wherein R* is phenyl, halo-substituted phenyl, dihalo-substituted phenyl, C;-to-Cg-alkoxy-substituted phenyl,
benzyloxy-substituted phenyl, C4-to-Cg-alkyl-substituted phenyl, bis-trifluormethyl-substituted phenyl, naphthyl
or Cy-t0-Cg-alkyl, R** is Cy-to-Cg-alkyl and R*** is halo, followed by (b} acylating the product of step (a) with a

N
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compound of the formula {Rg)(R7)CHOC(O)OL wherein L is an activating group for the acy!ation reaction and
wherein Rg is and Ry are defined as above.

21. The process of Claim 20 wherein R, and R4, are phenyl and R* is phenyl or R** is isopropyl.

22, A process for the preparation of a compound of the formula;

IﬁN:raj/\NJLrﬂwa D%

wherein R, is monosubstituted thiazolyl, monosubstituted oxazolyl, monosubstituted isoxazolyt or monosubstituted
isothiazolyt wherein the substituent is selected from (i) C;-to-Cg-alkyl, (i) Cs-to-Cg-alkenyt,

(iiiy Ca-t0-C7-cycloalkyl, (iv) Ca-to-C-cycloalkyl-C4-to-Cg-alkyl,

{v) Cs-to-Cy-cycloalkenyl, {vi) Cs-to-C7-cycloalkenyl-C,-to-Cg-alkyl,

{vii} heterocyclic wherein the heterocyclic is selected from aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyridazinyl and
pyrazinyl and wherein the heterocyclic is unsubstituted or substituted with a substituent selected from halo, C¢-to-
Ce-alkyl, hydroxy, C4-to-Cg-alkoxy, benzyloxy, C;-t0-Cg-thicalkaxy and benzylthio, (viii) (heterocyclic)-C,-to-Cs-
alkyl wherein heterocyclic is defined as above, (ix) Cq-to-Cg-alkoxy-C-to-Cg-alkyl,

(x) benzyloxy-C4-to-Cg-alkyl, (xi) C;-to-Cg-thicalkoxy-C-to-Cg-alkyl,

{xii} benzyithio-C4-to-Cg-alkyl, (i)} C,-to-Cg-alkylaming,

(xiv) di-{C4-to-Cg-alkyljamino, (xv) phenyl wherein the phenyl ring is unsubstituted or substituted with a substituent
selected from halo, Cy-to-Cg-alkyl, hydroxy, G,-t0-Cg-alkoxy, benzyloxy, C;-to-Cg-thioalkoxy and benzylthio, {xvi)
phenyl-C-to-Cg-alkyl wherein the phenyl ring is unsubstituted or substituted as defined above,

{xvit) di-(C,-to-Cg-alkyl)amino-C,-to-Cg-alkyl, (xviii) C;-t0-Cg-alkoxy,

{xix) benzyloxy, (xx) C4-to-Cg-thicalkoxy and (xxi) benzylthio;

nist,2or3;

R; is hydrogen or Cy-to-Cg-alkyl;

Rj is Cy-t0-Cg-aliyl; and

R4 and R4, are independently selected from phenyl, thiazolyl and oxazolyl wherein the phenyl, thiazolyl or oxa-
zolyl ring is unsubstituted or substituted with a substiuent selected from

(i) halo, {il) C,-to-Cg-alkyl, (i) hydroxy, (iv) C,-to-Cg-alkoxy, {v) benzylaxy, {vi) C;-to-Cg-thicalkoxy and (vii) ben-
2yithio; or an acid addition salt thereof, comprising {a) reacting a compound of the formula:

oH 2

HoN i
i
R

NH,

wherein R, and Ry, are defined as above with (i) R*B{OH),, (i) B{OR*)s, (iii) B{(R***)3 or

th
.BO
¢ @
’B.O.B\Ht

(iv) R

92
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wherein R* is phenyl, halo-substituted phenyl, dihalo-substituted phenyl, C,-to-Cg-alkoxy-substituted phenyl,
benzyloxy-substituted phenyl, C,-to-Cg-alkyl-substituted phenyl, bis-trifluormethyl-substituted phenyl, naphthyl
or Cq-to-Cg-alkyl, R** is C4-to-Cg-alleyl and R*** is halo, followed by (b) reacting the product of step (a) with a
compound of the formula:
2 o] Ha

R zJLNJ‘cozH
nd

or an activated ester derivative thereof, wherein R,, Ry, Rz, Z and n are defined as above.
23. The process of Claim 22 wherein R, and R4, are phenyl and R* is phenyl or R** is isopropyl.
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1. Verbindung der Formek:

BARAAAAA

wobei R, monosubstituiertes Thiazolyl, monosubstituiertes Oxazolyl, monosubstituiertes Isoxazolyl oder
monosubstituiertes Isothiazolyl ist, wobei der Substituent aus (i) C4-Cg-Alkyl, (i) Co-Cg-Alkenyi, (iii) C3-C,-Cycloal-
kyl, (iv) C3-C7-Cycloalkyl-C4-Cg-alkyl, {v) C5-Cy-Cycloalkenyl, (vi) Cs-C7.Cycloalkenyl-C,-Cg-alkyl, (vii) einem
Heterocyclus, wobei der Heterocyclus aus Aziridinyl, Azetidinyl, Pyrrolidinyl, Piperidinyl, Piperazinyi, Morpholinyl,
Thiomorpholinyl, Thiazolyl, Oxazolyl, Isoxazolyl, Isothiazolyl, Pyridinyl, Pyrimidinyl, Pyridazinyl und Pyrazinyl
gewdhlt ist, und wobei der Heterocyclus unsubstituiert ist oder mit einem Substituenten substituiert, der aus Halo-
gen, Cy-Cg-Alkyl, Hydroxy, C,-Cg-Alkoxy, Benzyloxy, C-Cg-Thioalkoxy und Benzylthio gewahlt ist, (viii) (Heterocy-
clus)-C4-Cg-alkyl, wobei der Heterocyclus wie oben definiert ist, {ix) C4-Cg-Alkoxy-C4-Cg-alkyl, (x) Benzyloxy-C,-
Cg-alkyl, (xi) C4-Cg-Thioalkoxy-C-Cg-alkyl, (xii) Benzylthio-C4-Cg-alkyl, (xiii) C;-Cg-Alkylamino,
(xiv) Di{C4-Cg-Alkyl)amino, {xv) Phenyl, wobei der Phenylring unsubstituiert oder mit einem Substituenten substi-
tuiert ist, der aus Halogen, C,-Cg-Alkyl, Hydroxy, Cy-Cg-Alkoxy, Benzyloxy, C,-Cg-Thiocalkoxy und Benzyithio
gewahlt ist, (xvi) Phenyl-C,-Cg-alkyl, wobei der Phenylring unsubstituiert oder wie oben definiert substituiert ist,
(xvii) Di {C4-Cg.alkyl) amino-C,-Cg-alkyl, (xviii) C4-Cg-Alkoxy,
{xix) Benzyloxy, (xx} C4-Cg-Thioalkoxy und {xxi) Benzylthio gewahlt ist;

wobei n gleich 1, 2 oder 3 ist;

wobei Ry Wasserstoft oder Cy-Cg -Alkyl ist;

wobei Ry Cy-Cq-Alkyl ist;

wobei R4 und R4, unabhangig voneinander aus Phenyl, Thiazolyl und Oxazolyl gewahit sind, wobei der Phe-
nyt-, Thiazolyl- oder Oxazolylring unsubstituiert oder mit einem Substituenten substituiert ist, der aus

(i) Halogen, (i} C4-Cg-Alkyl, (iii) Hydroxy, (iv) C4-Cg-Alkoxy, {v) Benzyloxy, (vi) C4-Cg-Thioalkoxy und (vii) Ben-
zylthio gewdhlt ist;

wobei Rg Wasserstoff oder C4-Cg-Alkyl ist;

93
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wobei Ry Thiazolyl, Oxazolyl, Isoxazolyl oder Isothiazolyl ist, wobei der Thiazolyi-, Oxazolyl-, Isoxazolyl- oder
Isothiazolylring unsubstituiert oder mit C,-Cg-Alkyl substituiert ist;

wobei X gleich Wasserstoff und Y gleich -OH ist; oder wobei X gleich -OH und Y gleich Wasserstoff ist; unter
dem Vorbehatt, daB, wenn Z gleich -N(Rg)- ist, und wenn R; unsubstituiert ist, dann X gleich Wasserstoff und
Y gleich -OH ist; und unter dem Vorbehalt, daB, wenn Ry Methyl ist und wenn Ry unsubstituiert ist, dann X
gleich Wasserstoff und Y gleich -OH ist; und

wobei Z abwesend oder gleich -O-, -S-, -CHy- oder -N(Rg)- ist, wobei Rg gleich C,-Cg-Alkyl, C3-C;-Cycioalkyl,
-OH oder -NHRg, ist, wobei Rg, gisich Wasserstoff, C;-Cg-Alkyl oder eine N-Schutzgruppe ist; oder ein phar-
mazeutisch vertragliches Salz oder eine prodrug derselben, wobei die prodrug aus folgendem gewahit ist:

a) Estern, wobei der Acylrest des Esters gleich

(i) R*C(O)- oder R*C(S)- ist, wobei R* gleich Wasserstoff, C,-Cg-Alkyl, Halogen-C,-Cg-alkyl, C4-Cg-
Alkoxy, Benzyloxy, Cy-Cg-Thioalkoxy, Benzylthio, Cy-Cg-Alkoxy-C4-Cg-alkyl, Benzyloxy-Cy-Cg-alkyl,
C4-Cg-Thioalkoxy-C-Cg-alkyl, Benzylthio-C,-Cg-alkyl, Halogen-C,-Cg-alkoxy oder Halogenbenzy-
loxy ist,

i) Ra-C(Ru)(Rg)-C(0)- oder R,-C(Ry,){Rq)-C(S)- ist, wobei Ry, und Ry unabhéingig aus Wasserstoff
oder C,-C¢-Alkyl gewahlt sind, und wobei R, gleich -N{R.)(R;}, -OR, oder -SR, ist, wobei R, und R;
unabhéngig aus Wasserstoff, C,-Cg-Alkyl und Halogen-C,-Cg-alkyt gew&hit sind,

(iii} RygoNH(CH),NHCH,C{O)- oder RqagNH(CHZ);OCH,C(O)- ist, wobei Rygo gleich Wasserstoft,
C4-Cg-Alkyl, Arylalkyl, C4-C7-Cycloalky!-Cy-Cg-alkyl, C1-Cg-Alkanoyl oder Benzoy! ist,

(iv) -C(O)CHaNRzgoRap; ist, wobei die Gruppe -NR2goRzo¢ einen stickstoffhaltigen Heterocyclus aus-
bildet, der aus Aziridinyl, Azetidinyl, Pyrrolidiny}, Piperidinyl, Piperazinyl, Morpholiny! und Thiomor-
pholinyt gewahlt ist,

(V) HoO5P- ist, (vi) -C(O)CH,CH,COOH ist, oder gieich (vil) -C{O)CH(NHZ)((CH,)4NH,) ist, oder

b) wobei die prodrug eine Verbindung ist, in der eine Hydroxygruppe mit einem Substituenten gemas der
Formel 'CH(HQ)OC(O) Rigq oder 'CH(RQ)OC(S)FHM funktionalisiert ist, wobei Rqgy gleich C-Cg-Alkyl,
Halogen-C4-Cg-Alkyt, C4-Cg-Alkoxy, Benzyloxy, C,-Cg-Thioalkoxy, Benzylthio, Halogen-C-Cg-atkoxy oder
Halogenbenzyloxy ist, und wobei Ry gleich Wasserstoff, C,-Cg-Alkyl, Halogen-C,-Cg-alky!, C,-Cg-Alkoxy-
carbonyl, Benzyloxycarbonyl, Aminocarbonyl, C,-Cg-Alkylaminocarbonyl oder Di(C4-Ce-alkylamino)car-
bonyl ist.

2. Verbindung der Formel:

wobei R; monosubstituiertes Thiazolyl monosubstituiertes Oxazolyl, monosubstiuiertes Isoxazolyl oder
monosubstituiertes Isothiazolyl ist, wobei der Substituent aus (i) C4-Cg-Alkyl, (i} C2-Cg-Alkenyl, (i) C3-C7-
Cycloalkyl, (iv) C3-C7-Cycioalkyl-C4-Cg-alkyl, (v} Cs-C7-Cycloalkenyl, (v} Cs-C;-Cycloalkenyl-C4-Cg-alkyl, (vii)
einem Heterocyclus, wobei der Heterocyclus aus Aziridinyl, Azetidinyl, Pyrrolidinyl, Piperidinyl, Piperazinyl,
Morpholinyl, Thiomorpholinyl, Thiazolyl, Oxazolyl, Isoxazolyl, Isothiazolyl, Pyridinyl, Pyrimidinyl, Pyridazinyl
und Pyrazinyl gewahit ist, und wobei der Hetarocyclus unsubstituiert ist oder mit einem Substituenten substi-
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tuiert, der aus Halogen, C,-Cg-Alkyl, Hydroxy, C;-Cg-Alkoxy, Benzyloxy, C,-Cs-Thicalkoxy und Benzylthio
gewshht ist, (viii) (Heterocyclus)-Cy-Cg-alkyl, wobei der Heterocycius wie oben definiert ist, {ix) C-Cg-Alkoxy-
C1-Ce-alkyl, (x) Benzylaxy-Cy-Ce-alkyl, (xi) Cy-Cg-Thioalkoxy-C,-Cg-alkyl, (xii) Benzyithio-C4-Cg-alkyl, (xiii)
C1-Cg-Alkylaming, (xiv) Di(C4-Cg-alkyl)amino, (xv) Phenyl, wobei der Phenylring unsubstituiert oder mit einem
Substituenten substituiert ist, der aus Halogen, Cy-Cg-Alkyl, Hydroxy, C4-Cg-Alkoxy, Benzylaxy, C4-Cg-Thioalk-
oxy und Benzyithio gewdhlt ist, {xvi) Phenyl-C,-Cs-alkyl, wobei der Phenyiring unsubstituiert oder wie oben
definiert substituiert ist, (xvii) Di(C,-Cg-alkyl)amino-C,-Cg-alkyl, {xviii} C,-Cg-Alkoxy, (xix) Benzyloxy, {xx) C-
Cg-Thicalkoxy und (xod) Benzylthio gewahit ist;

wobei n gleich 1, 2 oder 3 ist;
wobei Ry Wasserstoff oder C,-Cg-Alkyl ist;
wobei Ra C1 'Cs'Alkyi Ist.

wobei R4 gleich Phenyl, Thiazolyl oder Oxazolyl ist, wobei der Phenyl-, Thiazolyl- oder Oxazolylring unsubsti-
tuiert oder mit einem Substituenten substituiert ist, der aus

(i) Halogen, (i} C¢-Cg-Alicyl, (iii) Hydroxy, (iv) C4-Cg-Alkoxy, (v) Benzyloxy, (vi) C4-Cg-Thioalkoxy und (vii) Ben-
zyithio gewéhit ist;

wobei Rg Wasserstoff, Halogen, C,-Cg-Alkyl, Hydroxy, C¢-Cg-Alkoxy, Benzyloxy, C;-Cg-Thioalkoxy oder Ben-
zyithio ist;

wobei Rg gleich Wasserstoff oder C4-Cg-Alkyl ist;

wobei Ry Thiazolyl, Oxazolyl, Isoxazolyl oder Isothiazolyl ist, wobei der Thiazolyl-, Oxazolyl-, Iscxazolyl- oder
isothiazolylring unsubstituiert oder mit C,-Cy-Alkyl substituiert ist;

wobei X gieich Wasserstoff und Y gleich -OH ist; oder wobei X gleich -OH und Y gleich Wasserstoff ist; unter
dem Vorbehalt, daB, wenn Z gleich -N(Rg)- ist, und wenn R; unsubstituiert ist, dann X gleich Wasserstoff und
Y gleich -OH ist; und unter dem Vorbehalt, daB, wenn Rz Methyl ist und wenn R; unsubstituiert ist, dann X
gleich Wasserstoff und Y gleich -OH ist; und

wobei Z abwesend oder gleich -O-, -3-, -CHy- oder -N(Rg)- ist, wobei Rg gleich C1-Cg-Alkyl, C3-C;-Cycloalkyl,
-OH oder NHRg, ist, wobei Rz, gleich Wassersfoff, C,-Cg-Alkyl oder eine N-Schutzgruppe ist; oder ein phar-
mazeutisch vertragliches Salz, oder eine prodrug derselben, wobei die prodrug aus folgendem gewdhlt ist:

a) Estern, wobei der Acylrest des Esters gleich

(i) R*C(Q)- oder R*C(S)- ist, wobei R* gleich Wasserstoff, C,-Cg-Alkyl, Halogen-C4-Cg-alkyl, C4-Cg-
Alkoxy, Benzyloxy, C-Cg-Thicalkoxy, Benzyithio, C-Cg-Alkoxy-C+-Cg-alicyl, Benzyloxy-C4-Cg-alkyl,
C4-Cg-Thioalkoxy-C¢-Cg-alkyl, Benzyithio-C-Cg-alkyl, Halogen-C,-Cg-alkoxy oder Halogenbsnzy-
loxy ist,

(i) Ry-C(Ry)(Rg)-C(O)- oder R,-C{R,){Ry)-C(8)- ist, wobei Ry, und Ry unabhéngig aus Wasserstoff
oder C,-Cg-Alkyt gewahlt sind, und wobei R, gleich -N{R)(R;), -OR, oder -8R, ist, wobei R, und R,
unabhingig aus Wasserstoff, C;-Cg-Alkyl und Halogen-C+-Cg-alkyl gewahlt sind,

(iii} RqgNH(CHo)oNHCHLC(0)- oder RgoNH({CH,),OCH,.C(0)- ist, wobei Rgp gleich Wasserstoff,
C4-Cg-Alkyl, Arylalkyl, C3-C7-Cycloaliyl-C4-Cg-alkyl, C4-Cg-Alkanoyl oder Benzoyl ist,

{iv) -C(O)CHzNR2ggR201 ist, wobei die Gruppe -NRagpRazg+ einen stickstofthaltigen Heterocyclus aus-
bildet, der aus Aziridinyl, Azetidinyl, Pyrrolidinyl, Piperidinyl, Piperazinyl, Morpholinyl und Thiomor-
pholinyl gewahlt ist,

(v) HaOgP- ist, (vi) -C{C)CHoCHoCOOH ist, oder gleich (vii) -C{OYCH{NH.){(CH.)4NH,) ist, oder

b) wobei die prodrug eine Verbindung ist, in der eine Hydroxygruppe mit einem Substituenten gemaB der
Formel -CH({Rg)OC(O)R1g¢ oder -CH(R,)OC(S)R g, funitionalisiert ist, wobei Ryg gleich C-Cg-Alkyl,
Halogen-C4-Cg-Alkyl, C;-Cg-Alkoxy, Benzyloxy, C,-Cg-Thioalkoxy, Benzylthio, Halogen-C-Cg-alkoxy oder
Halogenbenzyloxy ist, und wobei Ry gleich Wasserstoff, C4-Cg-Alkyl, Halogen-C4-Cg-alkyl, C;-Cg-Alkoxy-
carbonyl, Benzyloxycarbonyl, Aminocarbonyl, Cy-Cg-Alkylaminocarbonyl oder Di{C4-Cg-alkylamino)car-
bonyl ist.
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3. Verbindung nach Anspruch 2, wobei Ry monosubstituiertes Thiazolyl oder monosubstituiertes Oxazolyl ist, wobei

der Substituent aus (i) C{-Cg-Alkyl, (ii) C5-Cg-Alkenyl, (iii) C3-C;-Cycloalkyl, (iv) C3-C7-Cycloalkyl-C{-Cg-alkyl, {v)
Cs5-C-Cycloalkenyl, {vi) Cs-C7-Cycloalkenyl-Cy-Cg-alkyl, {vi)) einem Heterocyclus, wobei der Heterocyclus aus
Aziridinyl, Azetidinyl, Pyrrolidinyl, Piperidinyl, Piperazinyl, Morpholinyt, Thiomorpholinyl, Thiazolyl, Oxazotyl, Isoxa-
zolyl, Isothiazolyl, Pyridinyl, Pyrimidinyl, Pyridazinyl und Pyrazinyl gewahit ist, und wobei der Heterocyclus unsub-
stituiert ist oder mit sinem Substituenten substituiert, der aus Halogen, C,-Cg-Alkyl, Hydroxy, C,-Cg-Alkoxy,
Benzyloxy, C4-Cg-Thioalkoxy und Benzyithio gewahtt ist, (viii) (Heterocyclus)-C-Cg-alkyl, wobei der Heterocycius
wie aben definiert ist, (ix) Cy-Cg-Alkoxy-C4-Cg-alkyl, (x) Benzyloxy-C,-Cg-alky!, (xi) Cy-Cg-Thivalkoxy-C4-Cg-alkyl,
(xii) Benzylthio-C-Cg-alkyl, (xiii) C,-Cg-Alkylamino,

(xiv) Di(C4-Cg-Alkyl)amino, (xv) Phenyl, wobei der Phenyiring unsubstituiert oder mit einem Substituenten substi-
tuiert ist, der aus Halogen, C,-Gg-Alkyl, Hydroxy, C;-Cg-Alkoxy, Benzylaxy, Cy-Cg-Thicalkoxy und Benzyithio
gewdhlt ist, (xvi) Phenyl-C,-Cq-alkyl, wobei der Phenyiring unsubstituiert oder wie oben definiert substituiert ist,
(xvii) Di(C4-Cg-alkyl}amino-C,-Cg-alkyl, (xviii) C,-Cg-Alkoxy,

(xix) Benzyloxy, (xx) C,-Cg-Thioalkoxy und (xxi) Benzylthio gewahit ist; wobei n gieich 1 ist; wobei Ry Wasserstoff
ist; wobei R Phenyt oder Thiazoly! ist; wobei Rs Wasserstoff ist; wobei Rg Wasserstoff ist und wobei R; Thiazolyl,
Oxazolyl, Isothiazolyl oder Isoxazolyl ist.

Verbindung nach Anspruch 2, wobei Ry 2-monosubstituiertes-4-Thiazolyl oder 2-monosubstituiertes-4-Oxazolyl
ist, wobei der Substituent aus (i} G1-Cg-Alkyl, (i) C2-Cg-Alkenyl, (iii) C3-C7-Cycloalkyl, (iv) C3-C7-Cycloalkyl-C4-Cs-
alkyl, (v) Cs-C;-Cycloalkenyl, (vi) C5-C7.Cycloalkenyl-C4-Cg-alkyl, (vii) einem Heterocyclus, wobei der Heterocy-
clus aus Aziridinyl, Azetidinyl, Pyrrolidinyl, Piperidiny!, Piperazinyl, Morpholinyl, Thiomorpholinyl, Thiazolyl, Oxazo-
iyl, Isoxazolyl, Isothiazolyl, Pyridinyt, Pyrimidinyl, Pyridazinyl und Pyraziny! gewdahit ist, und wobei der Heterocyclus
unsubstituiert ist oder mit einem Substituenten substituiert, der aus Halogen, C;-Cg-Alkyl, Hydroxy, C4-Cg-Alkoxy,
Benzyioxy, C;-Cg-Thioalkoxy und Benzyithio gewahit ist, (viii) (Heterocyclus)-C4-Cg-alkyl, wobei der Heterocyclus
wie oben definiert ist, {ix) C-Cg-Alkaxy-C4-Cg-alkyl, (x) Benzyloxy-C,-Cg-alkyl, (xi} C1-Cs-Thioalkoxy-C-Ce-alkyl,
{xii) Benzylthio-C-Cg-alkyl, (xiii) C,-Cg-Alkylamino,

(xiv) Di(C4-Cg-Alkyl}amino, {xv) Phenyt, wobei der Phenylring unsubstituiert oder mit einem Substituenten substi-
fuiert ist, der aus Halogen, Cq-Cg-Alkyl, Hydroxy, Cy-Cg-Alkoxy, Benzyloxy, C,-Cg-Thioalkoxy und Benzylthio
gewahtt ist, (xvi) Phenyl-C,-Cg-alkyl, wobei der Phenylring unsubstituiert oder wie oben definiert substituiert ist,
(xvii) D{C4-Cg.alkyl)amino-C,-Cg-alkyl, (xviii) C4-Cg-Alkoxy,

(xix) Benzyloxy, (xx) Cy-Cg-Thioalkoxy und (xxi) Benzyithio gewdhlit ist; wobei n gleich 1 ist; wobei R, Wasserstoff
ist; wobei R4 Phenyl ist; wobei Rg Wasserstoff ist; wobei Rg Wasserstoff ist und wobei Ry 5-Thiazolyl, 5-Oxazolyl,
5-Isothiazolyl oder 5-Isoxazolyl ist.

Verbindung nach Anspruch 2, wobei Ry 2-monosubstituiertes-4-Thiazolyl oder 2-monosubstituiertes-4-Oxazolyl
ist, wobei der Substituent C,-Cg-Alkyl ist; wobei n gleich 1 ist; wobsi Ry gleich Wasserstoff ist; wobei R4 gleich Phe-
nyl ist; wobei Rs gleich Wasserstoff ist; wobei Rg gleich Wasserstoff ist; wobei Ry gleich 5-Thiazolyl, 5-Oxazolyl; 5-
Iscthiazolyl oder 5-lsoxazolyt ist; und wobei Z gleich -O- oder -N(Rg)- ist, wobei Rg gieich C,-Cg-Alkyl ist.

Verbindung nach Anspruch 2, wobei Ry 2-monosubstituiertes-4-Thiazolyl oder 2-monosubstituiertes-4-Oxazoly!
ist, wobei der Substituent Ethyl oder Isopropy! ist; wobei n gleich 1 ist; wobei Ry gleich Wasserstoff ist; wobei R3
gleich Methyl oder Isopropy! ist; wobei R4 Phenyl ist. wobei Rs gleich Wasserstoff ist; wobei Rg gleich Wasserstoff
ist; wobei Ry gleich 5-Thiazolyt, 5-Oxazolyl; 5-Isothiazolyl oder 5-lsoxazolyl ist; und wobei Z gleich -0-ist.

Verbindung nach Anspruch 2, wobei R, 2-monosubstituiertes-4-Thiazolyl oder 2-monosubstituiertes-4-Oxazolyl
ist, wobei der Substituent Ethyt oder Isopropyl ist; wobei n gleich 1 ist; wobei Ry gleich Wasserstoff ist; wobei Ry
gleich Isopropyl ist; wobei R4 gleich Phenyl ist; wobei Rs gleich Wasserstoff ist, wobei Rg gleich Wasserstoff ist;
wobei R; gieich 5-Thiazolyl, 5-Oxazolyl, 5-Isothiazolyl oder 5-Isoxazolyl ist; wobei Z gleich -N(Rg)- ist, wobei Rg
gleich Methyl ist; wobei X gleich Wasserstoff und Y gleich -OH ist.

(28,38,55)-5-(N-(N-((N-Methyl-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-  thiazo-
lyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexan; oder ein pharmazeutisch vertrgliches Salz davon.

(28,38, 58)-5-(N-(N-{{N-Methyl-N-{{2-isopropyl-4-oxazolylymethyl)aminc)carbonyl)valinyl)amino) -2-(N-{{5-thiazo-
lyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexan; oder ein pharmazeutisch vertragliches Salz davon.

10. Verbindung, gewahit aus der Gruppe, die aus folgendem besteht:
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(28,38,58)-5-(N-{N-({N-Methyl-N-({2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)alaninyl)amino)-2-(N-((5-
thiazolyl)methoxycarbonyl)amino}-1,6-diphenyl-3-hydroxyhexan;

{28,38,55)-5-(N-{N-((2-1sopropyl-4-thiazolyl)methoxycarbonyl)valinyl)amino)-2-{N-({5-thiazolyl)methoxycar-
bonyljamino)-1,6-diphenyl-3-hydroxyhexan;

(28,38,59)-2-(N-(N-((2-Isopropyl-4-thiazolyl)methaxycarbonyl)valinyl)amino)-5-(N-{(5-thiazolyl)methoxycar-
bonyi)amino)- 1,6-diphenyl-3-hydroxyhexan;

(28,35,58)-5-(N-(N-((2-Isopropyl-4-thiazolyl)methoxycarbonyl)alaninylyamino)-2-(N-((5-thiazolyl)methoxycar-
bonyl)amino)-1,8-diphenyl-3-hydroxyhexan;

(28,38, 58)-5-(N-(N-{{2-(N.N-Dimethylamina)-4-thiazolyl)methoxycarbonyl)valinyljamino)-2-(N-({5-thiazo-
iylimethoxycarbonyl)amina)-1,6-dipheny!-3-hydroxyhexan;

(28,38,58)-2-(N-(N-({2-(N,N-Dimethylamino)-4-thiazoiyl)methoxycarbonyljvalinyljamino}-5-(N-{{5-thiazo-
lylymethoxycarbonyllamino)-1,6-diphenyl-3-hydroxyhexan;

(28,38,58)-5-(N-(N-({2-(4-Morpholinyt)-4-thiazolyl)methoxycarbonyl)valinylyamino)-2-(N-((5-thiazo-
lylymethoxycarbonyl)aming)-1,6-diphenyl-3-hydroxyhexan;

{28,38,58)-2-(N-(N-((2-(4-Morpholinyl)-4-thiazolyl)methoxycarbonyl)valinyl)amino)-5-(N-({5-thiazo-
lyl)methoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexan;

(25,38,58)-2-(N-(N-((2-(1-Pyrrolidinyl)-4-thiazolyl)methoxvcarbenyl)valinyl)amino)-2-(N-((5-thiazolyl)methoxy-
carbonyl)amino)-1,6-diphenyl-3-hydroxyhexan;

{25,38,58)-5-(N-(N-{{N-Methyl-N-({2-isopropyl-4-oxazolyl)methyl)amino)carbonyli)vaiinyljamino)-2-(N-{(5-oxa-
zolylymethoxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexan;

(28,38,58)-5-(N-(N-({N-Mathyl-N-({2-isopropyl-4-thiazolyl)methyi)amino)carbonyf)valinylamino)-2-(N-((S-oxa-
zolyl)methoxycarbonyt)amino)-1,6-diphenyl-3-hydroxyhexan;

{28,38,59)-5-(N-(N-{{N-Methyl-N-((2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)valinyl)amino)-2-(N-((5-
isoxazolylymethaxycarbonyl)amino)-1,6-diphenyl-3-hydroxyhexan; und

(25,35,58)-5-(N-(N-({N-Methyl-N-((2-isopropyl-4-oxazolyl)methyl)amino)carbonyl)valinyl}aminc)-2-(N-({5-
isoxazolyl)methaxycarbenyl)amino)-1,6-diphenyl-3-hydroxyhexan;

oder ein pharmazeutisch veririgliches Salz davon.

11. Verbindung der Formel:

R4a
DSOS B UGS
PN )
R/ég;z ':l/kﬂ/ N o R,
H 0 Y H
R4

wobei Ry monosubstiluiertes Thiazolyl, monosubstituiertes Oxazolyl, monosubstituiertes Isoxazolyl oder
monosubstituiertes Iscthiazolyl ist, wobei der Substituent aus (i) Cy-Cg-Allyl, {ii) C,-Cg-Alkenyl, (i) C3-C7-
Cycloalkyl, (iv) Ca-C7-Cycloalkyl-C¢-Cg-alkyl, {v) C5-C+-Cycloalkenyl, (vi) Cs-C7.Cycloalkenyl-C,-Cg-alkyl, (vii)
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einem Heterocyclus, wobei der Heterocyclus aus Aziridinyl, Azetidinyl, Pyrrolidinyl, Piperiding, Piperazinyl,
Morpholinyl, Thiomorpholinyl, Thiazolyl, Oxazolyl, Isoxazolyl, Isothiazolyl, Pyridinyl, Pyrimidinyl, Pyridazinyl
und Pyrazinyl gewéihit ist, und wobei der Heterocyclus unsubstituiert ist oder mit einem Substituenten substi-
tuiert, der aus Halogen, Cy-Cg-Alkyl, Hydroxy Ci-Cg-Alkoxy, Benzyloxy, C4-Cg-Thioalkoxy und Benzyithio
gewahht ist, (vil) (Heterocyclus)-C,-Cg-alkyl, wobei der Heterocyclus wie oben definiert ist, (ix) C;-Cg-Alkoxy-
C4-Cg-alkyl, (x) Benzyloxy-C-Cg-alleyl, (xi) C;-Cg-Thioalkoxy-C-Cg-alkyl, (xii) Benzylthio-C-Cg-alkyl, (xiii)
C1 "Cs'Alky'ﬂmino.

{xiv) Di{C4-Cg-Alkyl)amino, (xv) Phenyl, wobei der Phenylring unsubstituiert oder mit einem Substituenten sub-
stituiert ist, der aus Halogen, C,-Cg-Alkyl, Hydroxy, C,-Cg-Alkoxy, Benzyloxy, C;-Cg-Thioalkoxy und Benzylthio
gewahlt ist, (xvi) Phenyl-C,-Cg-alkyl, wobei der Phenyiring unsubstituiert oder wie oben definiert substituiert
ist,

{xvii) Di(C4-Cg alkyl)amino-C4-Cg-alkeyl, (xviii) C,-Cg-Alkoxy,

{xix) Benzyloxy, (xx} C;-Cg-Thioalkoxy und (xxd) Benzylthio gewahilt ist;

wobei n gleich 1, 2 oder 3 ist;
wobei R, Wasserstoff oder C4-Cg -Alkyl ist;
wobei Ha C1-05-Aiky! ist;

wobei Ry und Ry, unabhangig voneinander aus Phenyl, Thiazolyl und Oxazolyl gewahit sind, wobei der Phe-
nyi-, Thiazelyl- oder Oxazolylring unsubstituiert oder mit einem Substituenten substituiert ist, der aus

(i) Halogen, (i) C{-Cg-Alkyl, (iii) Hydroxy, (iv) C,-Cg-Alkoxy, (v) Benzylaxy, (vi) C1-Cg-Thicalkoxy und {viii) Ben-
zylthic gewdahit ist;

wobei Rg Wasserstoff oder C4-Cg-Alkyl ist;

wobei Ry Thiazolyl, Oxazolyl, Isoxazolyl oder Isothiazolyl ist, wobei der Thiazolyl-, Oxazolyl-, Isaxazolyl- oder
Isothiazotylring unsubstituiert oder mit C,-Cg-Alkyl substituiert ist;

wobei X gleich -OH und Y gleich -OH ist;

wobei Z abwesend oder gleich -O-, -S-, -CHa- oder -N(Rg)- ist, wobei Rg gleich C,-Cg-Alkyl, C3-C7-Cycloalkyl,
-OH oder -NHRg, ist, wobei Rg, gleich Wasserstoff, C,-Cg-Alky! oder eine N-Schutzgruppe ist; oder ein phar-
mazeutisch vertragliches Salz oder eine prodrug derselben, wobei die prodrug aus folgendem gewahit ist:

a) Estern, wobei der Acylrest des Esters gleich

(i) R*C(0)- oder R*C(S)- ist, wobei R* gleich Wasserstoff, C4-Cg-Alkyl, Halogen-C,-Cg-alkyl, C4-Cg-
Alkoxy, Benzyloxy, Cy-Cg-Thioalkoxy, Benzylithio, C,-Cg-Alkoxy-C-Cg-alkyl, Benzyloxy-C4-Cg-alkyl,
C4-Cg-Thioalkoxy-C4-Cg-alkyl, Benzylthio-C,-Cg-alkyl, Halogen-C;-Cg-alkoxy oder Halogenbenzy-
loxy ist,

(i) Ry-C(Rp)(Rg)-C(O)- oder R,-C(Ry)(Ry)-C(S)- ist, wobei R, und Ry unabhéngig aus Wasserstoff
oder C,-Cg-Alkyl gewathlt sind, und wobei R, gleich -N(Rg)(Ry). -OR, oder -8R, ist, wobei R, und R
unabhé&ngig aus Wasserstoff, C,-Cg-Alkyl und Halogen-C4-Cg-alkyl gewahit sind,

{iii} RqaoNH{CH2)aNHCH:C(O)- oder R150NH(CH2)QOCHZC(O)- ist, wobai Rqgg gleich Wasserstoff,
C4-Cg-Alkyl, Arylalkyl, C3-C7-Cycloalkyl-C4-Cg-alkyl, C4-Cs-Alkanoyl oder Benzoyl ist,

(iv) -C(O)CHuNRogRapq ist, wobei die Gruppe -NRyggRzq4 inen stickstofthaltigen Heterocyclus aus-
bildet, der aus Aziridinyl, Azetidinyl, Pyrrolidinyl, Piperidinyl, Piperaziny!, Morpholiny! und Thiomor-
pholinyl gew&hlt ist,

(v) HyO4P- ist, {vi) -C(O)CH,CH,COOH ist, oder gleich (vii) -C{OYCH{NHz)}{(CHz)4NH,} ist, oder

b) wobei die prodrug eine Verbindung ist, in der eine Hydroxygruppe mit einem Substituenten geman der
Formet -CH(RJOC(O)R1g1 oder -CH(RgJOC(S)Rys funktionalisiert ist, wobei Ryg gleich C4-Cg-Alkyl,
Halogen-C-Cg-Alkyl, C,-Cg-Alkoxy, Benzyloxy, C;-Cg-Thioalkoxy, Benzyithio, Halogen-C4-Cg-alkaxy oder
Halogenbenzyloxy ist, und wobei Ry gleich Wasserstoff, C4-Cg-Alkyl, Halogen-C,-Cg-alkyl, C4-Cg-Alkoxy-
carbonyl, Benzyloxycarbonyl, Aminocarbonyt, C,-Cg-Alkylaminocarbonyl oder Di(C,-Cg-alkylamino)car-
bonyl ist.
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Verwendung einer Verbindung nach irgendeinem der Anspriche 1-11 zur Herstellung eines Medikamentes zur
Inhibition von HiV-Protease beim Menschen.

Verwendung einer Verbindung nach irgendeinem der Ansprdche 1-11 zur Herstellung eines Medikamentes zur
inhibition von HIV beim Menschen.

Pharmazeutische Zusammensetzung zur Inhibition von HIV-Protease, die einen pharmazeutischen Trager und
gine therapeutisch wirksame Menge an einer Verbindung nach irgendeinem der Anspriche 1-11 umfaBt.

Verbindung der Formel:

, wobei Ry und Ry, unabhangig voneinander aus Phenyl, Thiazolyl und Oxazolyl gew&hit sind, wobei der
Phenyl-, Thiazolyl- oder Oxazolyiring unsubstituiert ist oder mit einern Substituenten substituiert, der aus
(i) Halogen, (ii) C4-Cg-Alkyl, (iii) Hydroxy, (iv) C;-Cg-Alkoxy und (v) Benzyloxy, (vi) C4-Cg-Thioalkoxy und (vii) Ben-
zylthio gewahlt ist; und wobei
R* Cy-Cg-Alkyl, Phenyi, halogensubstituiertes Phenyl, dihalogensubstituiertes Phenyl, C4-Cs-alkoxysubstituiertes
Phenyl, benzyloxysubstituiertes Phenyl, C-Cg-alkylsubstituiertes Phenyl, bis-trifluormethylsubstituiertes Phenyl
oder Naphthyl ist; oder ein S&ureadditionssalz davon.

Verbindung nach Anspruch 15, wobei Ry und Ry, Phenyl sind, und wobei R* Phenyl ist.
Verbindung der Formel:

Ri
I

0,3--. NH
HZN\*/KVH4

]
Ry

, wobei Ry und R4, unabhéingig voneinander aus Phenyl, Thiazolyl und Oxazolyl gewéhit sind, wobei der
Phenyl-, Thiazolyl- oder Oxazolylring unsubstituiert ist oder mit einem Substituenten substituiert, der aus
(i) Halogen, (i) C4-Cg-Alkyl, (i) Hydroxy, (iv) C;-Cg-Alkoxy und (v) Benzyloxy, (vi) C4-Cg-Thicalkoxy und {vii) Ben-
Zylthio gewshit ist; und wobei
R* C4-Cg-Alkyl, Phenyl, halogensubstituiertes Phenyl, dihalogensubstituiertes Phenyl, Cy-Cg-alkoxysubstituiertes
Phenyl, benzyloxysubstituiertes Phenyl, C,-Cs-alkylsubstituiertes Phenyl, bis-trifluormethylsubstituiertes Phenyl
oder Naphthyl ist; oder ein SAureadditionssalz davon.

Verbindung nach Anspruch 17, wobei R4 und Ry, Phenyl sind, und wobei R* Phenyl ist.

Verfahren zur Harstellung einer Verbindung nach irgendeinem der Anspriche 1-11, welches folgendes umfaBt:
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(a) Umsetzen einer Verhindung der Formel:

HaN Jc‘)L jH\S

, wobei Ry, Rga, Rg. Ry . X und Y die hierin definierte Bedeutung haben, mit einer Verbindung der Formel:

) 4%
N”~CO,H
n ‘H

oder einem aktivierten Esterderivat derseiben, wobei n, Ry, Ry, Z und Ry die hierin definierte Bedeutung
haben; oder

(b) Acylieren einar Verbindung der Formel:

R.a
/53\ )ol\ Ha |;l 1
< N
RN /2 ﬁl&( NH,
H 0 Y
R

,-wobei n, Ry, Ry, Rz, Ry, Ryey, Xund Y die hierin definierie Bedeutung haben, mit einer Verbindung
der Forme! {R¢)(R7)CHOC(O)OL, wobei L eine aktivierende Gruppe flr die Acylierungsreaktion ist, und
wobei Rg und Ry die hierin definierte Bedeutung haben.

20. Verfahren zur Herstellung einer Verbindung der Formel:

/R‘.
Q Re
i
HzN\{Y\ \ J'LOJ\RT
~ OHH

A
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, wobei R, und R,, unabhéngig aus Phenyl, Thiazoly! und Oxazolyl gewahit sind, wobei der Phenyl-, Thiazolyl-

und Oxazolylring unsubstituiert ist, oder mit einem Substituenten substituiert, der aus

(i) Halogen, (i) C4-Cg-Alkyl, (jii} Hydroxy, (iv) Cy-Cg-Alkoxy, (v} Benzyloxy, (vi) C1-Cg-Thioalkoxy und (vii) Ben-
zZylthio gewahit ist;

wobei Rg gleich Wasserstoff oder C,-Cg-Alkyl ist; und

wobei Ry Thiazolyl, Oxazolyl, Isoxazolyl oder Iscthiazoly! ist, wobei der Thiazolyl-, Oxazolyl-, Isoxazolyl- oder
Isothiazolylring unsubstituiert oder mit C;-Cg-Alky! substituiert ist; oder von einem Saureadditionssalz davon,
wobei das Verfahren folgendes umfaft:

{a) Umsetzen einer Verbindung der Formal:

OH {H‘
HgNt\i/'\/\ NH,
R

, wobei Ry und R, wie oben definiert sind, mit (i) R*B{OH)y, (ii) BOR**)s, (iii) B(R"**); oder

R.
g

90 .O.

8...B

(iv) rY O re

, wobei R* gleich Phenyl, halogensubstituiertes Phenyl, dihalogensubstituiertes Phenyl, C;-Cg-alk-
oxysubstituiertes Phenyl, benzylaxysubstituiertes Phenyl, C,-Cg-alkylsubstituiertes Phenyl, bis-
trifluormethylsubstituiertes Phenyl, Naphthyl oder C;-Cg-Alkyl ist; wobei R** gleich Cy-Cg-Alkyl und
R*** gleich Halogen ist; gefolgt von

{b) Acylieren des Produktes aus Schritt () mit einer Verbindung der Formel {Rg)(R;)CHOC{O)OL., wobei
L eine aktivierende Gruppe fir die Acylierungsreaktion ist, und wobei Rs und Ry die oben definierte
Badeutung haben.

21. Veriahren nach Anspruch 20, wobei Ry und R4, Phenyl sind, und R* gleich Phenyl ist, oder R** gleich Isopropyl ist.

22, Verfahren zur Herstellung einer Verbindung der Formel:

, wobei R, monosubstituiertes Thiazolyl, monosubstituiertes Oxazolyl, monosubstituiertes Isoxazolyl oder
monosubstituiertes isothiazolyl ist, wobei der Substituent aus (i) C1-Cg-Alkyl, (ii) C4-Cg-Alkenyl, (i) C3-Cy-
Cycloalkyl, (iv) C3-C-Cycloalkyl-C4-Cg-alkyl, (v) C5-Cy-Cycloalkenyl, {vi) Cs-C7.Cycloalkenyl-C;-Cg-aliyl, (vii)
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einem Heterocyclus, wobei der Heterocyclus aus Aziridinyl, Azetidinyl, Pyrrolidinyl, Piperidinyl, Piperazinyl,
Marpholinyl, Thiomorpholinyl, Thiazolyl, Oxazolyl, Isoxazolyl, Isothiazolyl, Pyridinyl, Pyrimidinyl, Pyridazinyl
und Pyrazinyl gewahit ist, und wobei der Heterocyclus unsubstitulert ist oder mit einem Substituenten substi-
tuiert, der aus Halogen, Cy-Cg-Alkyl, Hydroxy, C4-Cgs-Alkoxy, Benzyloxy, C-Cg-Thioalkoxy und Benzyithio
gewdhit ist, (viii) (Heterocyclus)-C+-Cg-alkyl, wobei der Heterocyclus wie oben definiert ist, (ix) C1-Cg-Alkoxy-
Cy-Cg-alkyl, (x) Benzyloxy-C,-Cg-alkyl, (xi} C;-Cq-Thioalikoxy-C;-Cg-alkyl, (xii) Benzyithio-C,-Cg-aliyl, (xiil)
C1-Cg-Alkylaming, (xiv) Di(C4-Cg-Alkyl)amino, (xv) Phenyl, wobei der Phenylring unsubstituiert oder mit einem
Substituenten substituiert ist, der aus Halogen, C-Cg-Alkyl, Hydroxy, C,-Cg-Alkoxy, Benzyloxy, C;-Cg-Thioalk-
oxy und Benzythio gewihH ist, (xvi) Phenyl-C,-Cg-alkyl, wobei der Phenylring unsubstituiert oder wie oben
definiert substituiert ist, (xvii} Di{C1-Cg.alkyl)amino-C4-Cg-alkyl, (xviii) C;-Cg-Alkoxy, (xix) Benzyloxy, (xx) Cy-
Cg-Thioalkoxy und (xxi) Benzylthio gewahit ist;

wobei n gleich 1, 2 oder 3 ist;
wobei R; Wasserstoff oder C,-Cg -Alkyl ist;
wobei R; C4-Cg-Alkyl ist; und

wobei R4 und R4, unabhangig voneindander aus Phenyl, Thiazolyl und Oxazolyl gewahlt sind, wobei der Phe-
nyl-, Thiazolyl- oder Oxazolylring unsubstituiert oder mit einem Substituenten substituiert ist, der aus

(i) Halogen, (i) C,-Cg-Alkyl, (iii) Hydroxy, (iv) C,-Cg-Alkoxy, (v) Benzylaxy, {(vi) C,-Cg-Thiocalkoxy und (vii) Ben-
Zylthio gewahit ist; oder eines Saureadditionssalzes davon, wobei das Verfahren folgendes umfaBt:

() Umsetzen einer Verbindung der Formel:

Rea
’
OHI

HaN NH;

|
R

, wobei Ry und Ry, wie oben definiert sind, mit (i) R*B(CH)s, (ii) B(OR**)s, (i} B(R***); oder

9
Beg-Bu

iv) ® o

, wobei R* gleich Phenyl, halogensubstituiertes Phenyl, dihalogensubstituiertes Phenyl, C,-Cg-alk-
oxysubstituiertes Phenyl, benzyloxysubstituiertes Phenyl, C,-Cg-alkylsubstituiertes Phenyl, bis-
trifluormethylsubstituiertes Phenyl, Naphthyl oder C,-Cg-Alkyl ist; wobei R** gleich C;-Cy-Alkyl ist,
und R*** gleich Halogen ist; gefolgt von
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(b) Umsetzen des Produldes nach Schritt () mit einer Verbindung der Formel:

2 0 Rs
Ry z'U‘N'.‘cozﬂ
"N

oder einem aktivierten Esterderivat derselben, wobei Ry, Ry, R3, Z und n wie oben definiert sind.

23. Verfahren nach Anspruch 22, wobei R4 und Ry, gleich Phenyl sind, und R* gleich Phenyt ist, oder R** gleich Iso-

propyl ist.
Revendications
1. Composé de formule :
H R
R1 n Z T
H H

dans laquelle R, est un coupe thiazolyle monosubstitué, oxazolyle monosubstitué, isoxazolyle monosubsti-
tué ou isothiazolyle monosubstitué dans lequel le substituant est choisi parmi es suivants : (i) C,-Cg alkyle, {ii) Co-
Cy alcényle, (iii) C3-Cy cycloalkyle, (iv) C3-C; cycloalkyl-C,-Cg alkyle, (v) Cs-C; cycloalcényle, (vi) C5-Cy cydloal-
cényl-C,-C; alkyle, (vii) hétérocyclique dans lequetl le groupe hétérocyclique est choisi parmi les suivants : aziridi-
nyle, azétidinyle, pyrrolidinyle, pipéridinyle, pipérazinyle, morpholinyle, thiomorpholinyle, thiazolyle, oxazolyle,
isoxazolyle, isothiazolyle, pyridinyle, pyrimidinyle, pyridazinyle et pyrazinyle et dans lequel le groupe hétérocyclique
est non substitué ou substitué avec un substituant choisi parmi les suivants : halogéno, C,-Cg alkyle, hydroxy, C,-
Cg alcoxy, benzyloxy, C,-Cg thicalcoxy et benzylthio,
(vii)) (hétérocyclique)-C4-Cg alkyle dans lequel le groupe hétérocylique est tel que défini ci-dessus, (ix) C4-Cg
alcoxy-Cy-Cg alkyle, (x) benzyloxy-Cy-Cg alkyle, {xi) C;-Cy thioalcoxy-C4-Cyg alkyle, (xii) benzylthio-C4-C; alkyle,
(xii) Cy-Cg alkylamino, {xiv) di-(C4-Cg alkyl)amino, (xv) phényle dans laguel le cycle phényle est non substitué ou
substitué avec un substituant choisi parmi les suivants : halogéno, C,-Cg alkyle, hydroxy, C,-Cs-alcoxy, benzyloxy,
C-Cg thioalcoxy et benzyithio, (xvi) phényl-C4-Cs alkyle dans lequel le cycle phényle est non substiuté ou substi-
tué comme défini ci-dessus, (xvii) di-(C4-Cg-alkyl)amino-C+-Cg alkyle, {xviii) C4-Cg alcoxy, (xix) benzyloxy, (xx) C4-
Cy thioalcoxy et xxi) benzyithio ;

nestt,2o0u3;
R; est 'atome d'hydrogéne ou un groupe C4-C; alkyle ;
Rz est un groupe C4-Cj; alkyle ;
R4 et Ry, sont choisis indépendamment parmi les suivants : phényle, thiazolyle et oxazolyle dans lequel e
cycle de type phényle, thiazolyle ou oxazolyle est non substitué ou substitué avec un substituant choisi parmi
les suivants :

(i} halogéno, (ii) C+-Cg alkyle, (jii) hydroxy, (iv) C4-Cg alcoxy, (v) benzyloxy, (vi) C1-Cg thicalcoxy et (vii)
benzylithio ;
Rg est l'atome d'hydrogéne ou un groupe C4-Cj aligyte ;
Ry est un groupe du type thiazolyle, oxazolyle, isoxazolyle ou isothiazolyle dans lequel le cycle de type thiazo-
lyle, oxazolyle, isoxazolyle ou isothiazolyle est non substitué ou substitué par un groupe C4-Cg alkyle ;
X est l'atome d’hydrogéne et Y est -OH ou X est -OH et Y est 'atome d'hydrogéne, & condition que X soit
l'atome d’hydrogéne et Y soit - OH lorsque Z est -N(Rg)- et R; est non substitué et & condition que X soit
l'atome d'hydrogéne et Y soit -OH lorsque R; est le groupe méthyle et Ry est non substitué ; et
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Z est absent, -O-, -8-, -CH, ou -N(Rg)- dans lequel Ry est un groupe du type C,-Cj alkyle, C4-C; cycloalkyle,
-OH ou NHRg, dans lequel Rg, est I'atome d'hydrogéne, un groupe C,-Cg alkyle ou un groupe N-protecteur :
ou un sel ou un précurseur de médicament pharmaceutiquement acceptable de celui-ci, dans lequel le précur-
seur de médicamaent est choisi parmi les suivants :

a) esters dans lesquels le résidu acyle de I'ester est (i) R*C(O)-ou R*C(S) dans lequel R* ast I'atome
d'hydrogéne, un groupe du type Cy-Cg alkyle, halogéno-Cy-Cg alkyle, Cy-Cg alcoxy, benzyloxy, C,-Cg
thioglcoxy, benzytthio, Cy-Cg alcoxy-C-Cg alkyle, benzyloxy-C4-Cg alkyle, C4-Cg thicalcoxy-C4-Cg alkyle,
benzylthio-C,-Cg alkyle, halogéno-C4-Cg alcoxy ou halogénobenzyloxy,

{ii) Rg-C(Ro)}(Rq)-C(O)- ou R,-C(R,){Ry)-C(S)- dans lequel R, et Ry sont choisis indépendamment parmi
les suivants : hydrogéne ou C1-Cg alkyle et R, est -N(R,)(Ry), -OR, ou -SR, dans lequel R, et R; sont choi-
sis indépendamment parmi les suivants : hydrogéne, C;-Cg alkyle et halogéno-C,-Cg alkyle,

(iii} R1goNH(CH2)oNHCHZC(O)- ou RyggNH{CH);OCH,C(O)- dans lequel Rgg est 'atome d'hydrogéne,
un groupe du type C,-C; alkyle, arylalkyle, C3-C; cycloalkyle-C,-Cg alkyle, C,-Cg alcanoyle ou benzoyle,
(iv) -C(O)CHzNR,00R2g1 dans lequel le groupe -NRsgRa01 forme un hétérocycle qui contient un ou plu-
sieurs atomes d'azote choisis parmi les suivants : aziridinyle, azétidinyle, pyrrolidinyle, pipéridinyle, pipé-
razinyle, morpholinyle et thiomorpholinyle,

{v) HoO3P-, (vi) -C{O)CH,CH,COOH ou (vii) -C(O)CH(NH,)((CH2)4NH,) ou

b} dans lequel le précurseur de médicament est un composé dans lequel un groupe hydroxy est fonctio-
nalisé par un substituant de formule -CH(R,)JOC(O)R g4 ou -CH(Rg)OC(S)R 5, dans lequel Rygy est un
groupe du type C4-Cg alkyle, halogéno-C,-Cg alkyle, C,-Cg alcoxy, benzyloxy, C,-Cg thicalcoxy, benzyl-
thio, halogéno-C4-Cg alcoxy ou halogénobenzyloxy et Ry est hydrogéne, Cy-Cs alkyle, halogéno-C¢-Cg
alkyle, C1-Cg alcoxycarbonyle, benzoxycarbonyle, aminocarbonyle, C;-C; alkylaminocarbonyle ou di «(Cq-
Cs alkylamino)carbonyle.

2. Composé de formule :

Rs
H
N PPN
R@ )I\N N o R
1~ 2 I l 7
0o Y
H Ry H

dans laquelle Ry est un groupe thiazolyle monosubstitué, oxazolyle monosubstitué, isoxazolyle monosubs-
titué ou isothiazolyle monosubstitué dans lequel le substituant est choisi parmi les suivants : (i) C4-Cg alkyle, (i)
Co-Ce alcényle, (jil) C3-Cy cycloalkyle, {iv) C3-C; cycloalkyl-C4-Cg alkyle, (v} Cs-C; cycloalcényle, (vi) Cs-C;
cycloalcényi-C,-Cg alkyle, (vii) hétérocyclique dans lequel fe groupe hétérocyclique est choisi parmi les suivants :
aziridinyle, azétidinyle, pyrrolidinyle, pipéridinyle, pipérazinyle, morpholinyle, thiomorpholinyle, thiazolyle, oxazo-
Iyle, isoxazolyle, isothiazolyle, pyridinyle, pyrimidinyle, pyridazinyle et pyrazinyle et dans lequel le groupe hétérocy-
clique est non substitué ou substitué avec un substituant choisi parmi les suivants : halogéno, C4-Cg alkyle,
hydroxy, C4-Cg alcoxy, benzyloxy, C4-Cyg thioalcoxy et benzyithio, (viii) (hétérocyclique)-C4-Cy alkyle dans lequel le
groupe hétérocylique est tel que défini ci-dessus, (ix) C4-Cg alcoxy-C,-C; alkyle,
(x) benzyloxy-C4-Cg alkyle, (xi) C,-Cg thicalcoxy-C4-Cg alkyle,
(xi) benzylthio-C-Cg alkyle, (xii)) C4-Cg alkylamino, (xiv) di-(C4-Cg alkyl)amino, (xv) phényle dans lequel le cycle
phényle est non substitué ou substitué avec un substituant choisi parmi les suivants : halogéno, C,-C; alkyle,
hydroxy, C4-Cg-alcoxy, benzyloxy, Cy-Cg thioalcoxy et benzyithio,
(xvi) phényl-C,-Cg alkyle dans lequel le cycle phényte est non substiuté ou substitué comme défini ci-dessus,
(xvii) di-(C4-Cg-alkyl}amino-C,-Cg alkyle, (xviii) C,-Cg alcoxy, (xix) benzyloxy, (xx) C,-Cq thioalcoxy et (xxi} benzyl-
thio ;

nest1,2o0u3;
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R, est 'atome d'hydrogéne ou un groupe C,-C; atkyle ;

R est un groupe C;-Cg aliyle ;

R4 est un groupe du type phényls, thiazolyle ou oxazolyle dans lequel le cycle phényle, thiazolyle ou oxazolyie
est non substitué ou substitué par un substituant choisi parmi les suivants :

(i) halogéno, (ii) C-Cs alkyle, {jii) hydroxy, (iv) C4-Cg alcoxy, (v} benzyloxy. {vi) C,-Cs thioalcoxy et (vii) benzyl-
thio ;

Rg est Fatome d'hydrogéne, un groupe du type halogéno, C,-Cg alkyle, hydroxy, C,-Cg alcoxy, benzyloxy, C4-
Cg thicalcoxy ou benzylthio ;

Rs est l'atome d'hydrogéne ou un groupe C,-Cg alkyle ;

Ry est un groupe du type thiazolyle, oxazolyle, isoxazolyle ou isothiazolyle dans lequel le cycle de type thiazo-
lyle, axazolyle, isoxazoiyle ou isothiazolyle est non substitué ou substitué par un groupe C4-C; alkyle ;

X st l'atome d'hydrogéne et Y est -OH ou X est -OH et Y est I'atoma d'hydrogéne, a condition que X soit
l'atome d'hydrogéne et Y soit - OH lorsque Z est -N(Rg)- et R; est non substitué et & condition que X soit
l'atome d’hydrogéne et Y soit -CH lorsque R est le groupe méthyle et R; est non substitué ;

Z est absent, -O-, -5-, -CH, ou -N(Rg)- dans leque! Ry est un groupe du type C,-C; alkyle, C5-C; cycloatkyle,
-OH ou -NHRg, dans lequel Rg, est 'atome d'hydrogéne, un groupe C,-Cs alkyle ou un groupe N-protecteur ;
ou un sel ou un precurseur de médicament pharmaceutiquement acceptable de celui-ci, dans lequel le précur-
seur de madicament est choisi parmi les suivants :

a) esters dans lesquels e résidu acyle de l'ester est (i) R*C(0)-ou R*C(S) dans lequel R* est I'atome
dhydrogéne, un groupe du type C,-C4 alkyle, halogéno-C,-Cg alkyle, C4-Cg alcoxy, benzyloxy, C,-Cg
thioalcoxy, benzyithic, C1-C; alcoxy-C4-Cyg alkyle, benzyloxy-C4-Cg alkyle, C4-Cg thicalcoxy-C,-Cy alkyle,
benzyithio-C4-Cg alkyle, halogéno-C,-Cg alcoxy ou halogénobenzyloxy,

(i) Ra-C(Ru)(Rg)-C(O)- ou R,-C(Rp)(Ry)-C(S)- dans lequel Ry, et Ry sont choisis indépendamment parmi
les suivants : hydrogéne ou C;-Cg alkyle et Ry est -N{R,)(Ry). -OR, ou -SR, dans lequel R, et R;sont choi-
sis indépendamment parmi les suivants : hydrogéne, C;-Cg alkyle et halogéno-C,-Cg alkyie,

(i) RygoNH(CH,)oNHCH,C(O)- ou RyggNH(CH,),OCH,C(0)- dans lequel R4g, est l'atome d'hydrogane,
un groupe du type C,-C; alkyle, arylalkyle, C3-C; cycloalkyle-C,-Cg alkyle, C4-Cg alcanoyle ou benzoyle,
{iv) -C(O)CHaNR2go R0 dans lequel ie groupe -NR2ggRzo¢ forme un hétérocycle qui contient un ou plu-
sieurs atomes d'azote choisis parmi les suivants : azéridinyle, azétidinyle, pyrrolidinyle, pipéridinyle, pipé-
razinyle, morpholinyle et thiomorpholinyle,

{v) HoO3P-, (vi) -C{OYCH,CHCOOH ou (vii) -C{O)CH{NHo)({CH,)4NH,) ou

b) dans lequel le précurseur de médicament est un composé dans lequel un groupe hydroxy est fonctio-
nalisé par un substituant de formule -CH(R;)OC(O)Ryg ou -CH(RgJOC(S)Rygy dans lequel Ryg; est un
grotipe du type C¢-Cg alkyle, halogéno-C,-Cg alkyle, C;-Cy alcoxy, benzyloxy, C4-Cg thicalcoxy, benzyl-
thio, halogéno-C-Cg alcoxy ou halogénobenzylaxy et Ry est I'atome d'hydrogéne, un groupe du type Cy-
Cs alkyle, halogéno-C4-Cg alkyle, C,-C¢ alcoxycarbonyle, benzoxycarbonyle, aminocarbonyle, G4-Cg alk-
ylaminocarbonyle ou di-(C,-Cg alkylamino)carbonyle.

3. Composé de la revendication 2 dans lequel Ry est un groupe thiazolyle monosubstitué ou oxazolyle monosubsti-

tué, dans lequel le substituant est choisi parmi les suivants : (i) G4-Cg alkyle, (i} Co-Cg alcényle, (iii) C3-C7 cycloalk-
yle, (iv) C3-C; cycloalkyl-C¢-Cg alkyle, (v) Cs-C7-cycloalcényle,

{vi) Cs-C7 cycloalcényl-C1-C; alkyle, (vii) hétérocydlique dans lequel le groupe hétérocyclique est choisi parmi les
suivants : aziridinyle, azétidinyle, pyrrolidinyle, pipéridinyle, pipérazinyle, morpholinyle, thiomorpholinyle, thiazolyle,
oxazolyle, isoxazolyle, isothiazolyle, pyridinyle, pyrimidinyls, pyridazinyle et pyrazinyle et dans lequel le groupe
hétérocyclique est non substitué ou substitué avec un substituant choisi parmi les suivants : halogéno, C+-Cg alk-
yle, hydroxy, C4-Cg alcoxy, benzyloxy, C4-C thicalcoxy et benzyithio, {viii) (hétérocyclique)-C-Cs alkyle dans
lequel le groupe hétérocylique est tel que défini ci-dessus, (ix) C4-Cg alcoxy-C1-Cg alkyle, {x) benzyloxy-C;-Cg alk-
yle, (xi) C-Cg thioalcaxy-C4-Cs alkyle, {xii) benzylthio-C,-Cg alkyle, (xiii) C4-Cg alkylamino, (xiv) di-{C-C¢
alkylyamino, (xv) phényle dans lequel le cycle phényle est non substitué ou substitué avec un subsfituant choisi
parmi les suivants : halogéno, C,-C; alkyle, hydraxy, Cy-Cg-alcoxy, benzyloxy, C,-Cg thicalcoxy et benzylthio,
(xvi) phényl-C4-Cg alkyle dans lequel le cycle phényle est non substiuté ou substitué comme défini ci-dessus,
(xvii) di-{C4-Cg-alkyl)amino-C4-Cs alkyle, {xviii} C4-Cg alcoxy, (xix} benzyloxy, {xx) C;-Cg thioalcoxy et (xx) benzyl-
thio ; n est 1 ; R, est Fatome d'hydrogéne ; R4 est un groupe phényle ou thiazolyle ; R5 est I'atome d'hydrogéne ;
Rg est l'atome d'hydrogéne et Ry est un groupe du type thiazolyle, oxazolyle, isothiazolyle ou isoxazolyle.

Composé de la revendication 2 dans lequel Ry est 4-thiazolyl-2 monosubstitué ou 4-oxazolyl-2-monosubstitué

dans lequel le substituant est choisi parmi les suivants : (i) C,-Cg alkyle, (i) C,-Cg alcényle, (iii) C3-C7 cycloalkyle,
(iv) Ca-C7 cydloalkyt-Cy-Cg alkyle, {v) C5-C7-cycloalcényle,
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(vi} C5-C; cycloalcényl-Cy-Cq alkyle, (vil) hétérocyclique dans laquel {e groupe hétérocyclique est choisi parmi les
suivants : aziridinyle, azétidinyle, pyrrolidinyle, pipéridinyle, pipérazinyle, morpholinyls, thiomorpholinyle, thiazolyle,
oxazolyle, isoxazolyle, isothiazolyle, pyridinyle, pyrimidinyle, pyridazinyle et pyrazinyle et dans lequel le groupe
hétérocyclique est non substitué ou substitué avec un substituant choisi parmi les suivants : halogéno, C;-Cg alk-
yle, hydroxy, C¢-Cg alcoxy, benzyloxy, C1-Cg thicalcoxy et benzyithio, (viii) (hétérocyclique)-C4-Cg alkyle dans
lequel le groupe hétérocylique est tel que défini ci-dessus, (ix) C,-Cg alcoxy-C4-Cg alkyle, (x) benzyloxy C,-Cg alk-
yle, (xi} Cy-Cg thicalcoxy-C-Cg alkyle, (xii} benzylthic-C,-C; alkyle, (xii) C,-Cg alkylaming, (xiv) di-(C;-Cg
alkyl)amino, (xv) phényle dans lequel le cycle phényle est non subsfitué cu substitué avec un substituant choisi
parmi les suivanis : halogéno, C,-Cg alkyle, hydroxy, C-Cg-alcoxy, benzyloxy, C,-Cg thicaicoxy et benzyithio,
(xvi) phényl-C,-Cg alkyla dans laquel le cycle phényle est non substitué ou substitué comme défini ci-dessus,
(xvii) di-(C4-Cg-alkyl}amino-C,-Cg alkyle, (xviii} C4-Cg alcoxy, {xix) benzyloxy, {xx) C-Cg thioalcoxy et {xxi) benzyl-
thio ; n est 1 ; R, est I'atome d'hydrogéne ; R, est un groupe phényle ; Rs est l'atome d'hydrogene ; Rg est I'atome
d'hydrogéne et Ry est un groupe du type 5-thiazolyle, 5-oxazolyle, 5-isothiazolyle ou S-isoxazolyle.

5. Composéde la revendication 2 dans lequel R, est un groupe du type 4-thiazolyl-2-monosubstitué ou 4-oxazolyl-2-
monosubstitué dans lequel le substituant est C,-Cg alkyle ; n est 1 ; R, est 'atome d'hydrogéne ; R4 est un groupe
phényle ; Rs est l'atome d'hydrogéne ; Rg est 'atome d’hydrogéne ; Ry est un groupe du type S-thiazolyle, 5-oxa-
zolyle, 5-isothiazolyle ou 5-isoxazolyle ; et Z est -O- ou -N{Rg)- dans lequel Rg est un groupe C,-C; alkyle.

6. Composéde la revendication 2 dans lequel R, est un groupe du type 4-thiazolyl-2-monosubstitué ou 4-oxazolyl-2-
monosubstitué dans lequel le substituant est un groupe éthyle ou isopropyle ; n est 1 ; R, est 'atome d'hydrogéne
; R est un groupe méthyle ou isopropyle ; Ry est un groupe phényle ; Rs est 'atome dhydrogéne ; R est 'atome
d’hydrogéne ; Ry est un groupe du type 5-thiazolyle, 5-oxazolyle, 5-isothiazolyle ou S-isoxazolyle ; et Z est -O-.

7. Composé de la revendication 2 dans lequel R, est un groupe du type 4-thiazolyl-2-monosubstitué ou 4-oxazolyl-2-
monosubstitué dans leque le substituant est un groupe éthyle ou isopropyle ; n est 1 ; R» est un atome d'hydrogéne
» Ry est un groupa isopropyle ; R4 est un groupe phényle ; Rs 8st un atome d’hydrogéne ; Rg est un atome d'hydro-
géne ; Ry est un groupe 5-thiazolyle, 5-oxazolyle, S-isothiazolyle ou S-isoxazolyle ; Z est -N(Rg)- dans lequel Rg est
un groupe méthyle ; X est I'atome d'hydrogéne et Y est -OH.

8. (25,35,58)-5-(N-(N-({N-méthyl-N-((2-isopropyl-4-thiazolyl)méthyl)amino)carbonylvalinyllamino}-2-(N-{{S-thiazo-
Iylyméthoxycarbonyl)amino)-1,6-diphényt-3-hydroxyhexane ; ou un sel pharmaceutiquement acceptable de celui-
Gi.

9. (25,38,59)-5-(N-{N-{{N-méthyi-N-((2-isopropyl-4-oxazolyl)méthyl)amino)carbonyljvalinyl)amino)-2-{N-((5-thiazo-
Iylyméthoxycarbonyl)amino)-1,6-diphényi-3-hydroxyhexane ; ou un sel pharmaceutiquement acceptable de celui-
ci.

10. Composé choisi dans le groupe constitué des suivants :

(28,38,55)-5-(N-(N-({N-méthyl-N-{(2-isopropyl-4-thiazolyl)méthyl)amino)carbonyl)alaninyl)amine)-2-{N-((5-
thiazolyl)méthoxycarbonyllamino)-1,6-diphényl-3-hydroxyhexane ;
(28,38,58)-5-(N-(N-{{2-isopropyl-4-thiazolyl)méthoxycarbonyl)valinyl)amine)-2-{N-({5-thiazolyl)méthoxycarbo-
nylyamino)-1,6-diphényl-3-hydroxyhexane ;
(28,35,55)-2-(N-(N-{(2-isopropy!-4-thiezolyl)méthaxycarbonyljvalinyl)amine)-5-(N-({5-thiazolyl)méthoxycarbo-
nyl}amino)-1,6-diphényl-3-hydroxyhexane ;
(28,35,58)-5-(N-{N-{(2-isopropyl-4-thiazolyl)méthoxycarbonylalaninyl)amine)-2-(N-{(5-thiazolyl)méthoxycar-
bonyljamino)-1,6-diphényl-3-hydroxyhexane ;
(25,38,58)-5-(N-(N-({2-(N,N-diméthylamino)-4-thiazolyl)méthoxycarbonylvalinyl)aming)-2-(N-((5-thiazo-
lylyméthoxycarbonyl)amino)-1,6-diphényl-3-hydroxyhexane ;
(28,35,55)-2-(N-(N-({2-(N,N-diméthylamino)-4-thiazolylyméthoxycarbonyl)valinyllJamine)-5-(N-{{5-thiazo-
lylyméthoxycarbonyl)amino)-1,6-diphényl-3-hydroxyhexane ;
(25,38,58)-5-(N-(N-({2-(4-morpholinyl)-4-thiazolyl) méthoxycarbonyi)valinyl)amino)-2-(N-((5-thiazo-
lylyméthoxycarbonyl)aming)-1,6-diphényl-3-hydroxyhexane ;
(28,38,58)-2-(N-{N-((2-(4-morpholinyl)-4-thiazolylyméthoxycarbonyljvalinyl)amino)-5-{N-{{5-thiazo-
lylyméthoxycarbonyljamino)-1,6-diphényl-3-hydroxyhexane ;
(28.,38,55)-5-(N-(N-{{2-(1-pyrrolidinyl)-4-thiazolyt)méthoxycarbonyl)valinyljamino)-2-(N-((5-thiazolyl)méthoxy-
carbonyl)amino)-1,6-diphényl-3-hydroxyhexane ;
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(28,38,58)-5-(N-{N-{{N-méthyl-N-({2-isopropyi-4-oxazolylyméthyl)aminc)carbonylvalinyl)amino)-2-(N-{(5-oxa-
zolylyméthoxycarbonyl)amino)- 1,6-diphényl-3-hydroxyhexane ;
{28,35,58)-5-(N-(N-{{N-méthyl-N-{(2-isopropyl-4-thiazolyl)méthyl)amino)carbonyl}valinyl)amino)-2-(N-((S-oxa-
zolylyméthoxycarbonyl)amino) 1,6-diphényl-3-hydroxyhexane ;
{2S,35,58)-5-(N-{N-((N-méthyl-N-({{2-isopropyi-4-thiazolyl)méthyl)amino)carbonyl)valinylamino) -2-(N-({5-
isoxazolyl))méthoxycarbonyl)amine)-1,6-diphényl-3-hydroxyhexane ; et

(28,38, 58)-5-(N-{N-((N-méthy!-N-((2-isopropyl-4-oxazolyl)méthyl)amino)carbonyl)valinyt)amino)-2-(N-((5-
isoxazoly)méthoxycarbonyljamine)-1,6-diphényl-3-hydroxyhexane ; ou un sel pharmaceutiquement accepta-
bie de celui-ci.

11. Composé de formule :

H
N o]
Rin4'Z T/H.l/) | Ry
O Y
H R4 H

dans laquelie R, est un groupe du type thiazolyle monosubstitué, oxazolyle monosubstitué, isoxazolyle
monosubstitué ou isothiazolyle monosubstitué dans lequel le substituant est choisi parmi les suivants : (i) C-Cg
alkyle,
(i) Co-Cg alcényle, (i) C3-C7 cycloalkyle, (iv) C3-C; cycloalkyl-C4-Cy alkyle, (v) Cs-Cy-cycloalcényle, (vi) Cs-Cy
cycloalcényl-C4-Cg alkyle,
{vii) hétérocyclique dans lequel le groupe hétérocyclique est choisi parmi les suivants : aziridinyle, azétidinyle, pyr-
rolidinyle, pipéridinyle, pipérazinyle, morphalinyle, thiomorpholinyle, thiazolyle, oxazolyle, isoxazolyle, iscthiazolyte,
pyridinyle, pyrimidinyle, pyridazinyle et pyrazinyle et dans lequel le groupe hétérocyclique est non substitué ou
substitué avec un substituant choisi parmi les suivants : halogéno, C4-Cg alkyle, hydroxy, C,-Cg alcoxy, benzyloxy,
C-Cs thioaicoxy et benzytthio, (viii) (hétérocyclique)-C4-Cy alkyle dans lequel le groupe hétérocylique est tel que
défini ci-dessus, (ix} Cy-Cg alcoxy-C4-Cg alkyle, (x) benzyloxy-C,-Cg alkyle, (xi) C1-Cg thicalcaxy-C4-Cg alkyls, (xii)
benzyithio-C-Cg alkyle, (xiii) C4-Cg alkylamino, (xiv} di-(C¢-C; alkyl)amino, (xv) phényle dans lequel le cycle phé-
nyle est non substitué ou substitué avec un substituant choisi parmi les suivants : halogéno, C¢-Cy alkyle, hydroxy,
C4-Cgalcaxy, benzyloxy, C4-Cg thioalcoxy et benzylthic,
{xvi) phényl-C,-Cg alkyle dans lequel le cycle phényle est non substiuté ou substitué comme défini ci-dessus,
{xvii} di-(C-Cg-alkyllamino-C,-Cg alkyle, (xviii) C,-Cg alcoxy, (xix) benzylaxy, (xx) C;-Cg thioalcoxy et {xxi) benzyi-
thio ;

nesti,2ou3;
R est I'atome d'hydrogénse ou un groupe C4-Cg alkyle ;
R; est un groupe C4-C; alkyle ;
R4 et Ry, sont choisis indépendamment parmi les suivants : phényle, thiazolyle et oxazolyle dans lequel le
cycle de type phényle, thiazolyle ou oxazolyle est non substitué ou substitué avec un substituant cholisi parmi
les suivants :

{i) halogéno, (ii) C4-Cy alkyle, (jii) hydroxy, (iv) C4-Cy alcoxy, (v) benzyloxy, (vi) C,-C; thioalcoxy et {vii)
benzylthio ;
R est l'atome d'hydrogéns ou un groupe C4-Cg alkyle ;
R; est un groupe de type thiazolyle, oxazolyle, isoxazolyle ou isothiazolyte dans lequel le cycle de type thiazo-
lyle, axazolyle, isoxazolyle ou isothiazolyle est non substitué ou substitué par un groupe C,-Cg alkyle ;
X est-OH et Y est -OH ; et
Z est absent, -O-, -8-, -CH, ou -N(Rg)- dans lequel Ry est un groupe du type C4-Cg alkyle, C3-C7 cycloalkyle,
-OH ou -NHRg, dans lequel Rg, est I'atome d’hydrogéne, un groupe C4-Cg alkyle ou un groupe N-protecteur ;
ou un sel ou un précurseur de médicament pharmaceutiquement acceptable de celui-ci, dans lequel le précur-
seur de médicament est choisi parmi les suivants :

a) esters dans lesquels le résidu acyle de l'ester est (i) R*C(O)-ou R*C(S) dans lequel R* est 'atome
d'hydrogéne, un groupe du type C4-Cy alkyle, halogéno-C,-Cg alkyle, C4-C¢ alcoxy, benzyloxy, C-Cg
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thioalcoxy, benzylthio, C4-Cg alcaxy-C4-Cq alkyle, benzyloxy-C,-C; alkyle, C, -Cy thioalcoxy-C;-Ce alkyle,
benzylthio-C4-Cg aikyle, halogéno-C,-Cg alcoxy ou halogénobenzyloxy,

(i) Ry-C{Rp)(Ry)-C(O)- ou R,-C(Ry,)(Ry)-C{S)- dans lequel Ry et Ry sont choisis indépendamment parmi
les suivants : hydrogéne ou C4-Cg alkyle et R, est N(R,)(Ry), -OR, ou -SR, dans leque! R, et R; sont choi-
sis indépendamment parmi les suivants : hydrogéne, C4-Cg alkyle et halogéno-C,-Cg, alkyle,

(iii) RyapNH(CH5)oNHCH,C(O)- ou Ry goNH(CH,),0CH,C(O)- dans lequel Ryg, est I'atome d'hydrogéne,
un groupe du type C,-Cg alkyle, arylaliyle, C3-C; cycloalkyle-C4-Cg aliyle, C;-Cg alcanoyle ou benzoyle,
(iv) -C{O)CH2NR200Ra01 dans lequel le groupe -NRygoR20¢ forme un hétérocycie qui contient un ou plu-
sieurs atomee d'azote choisis parmi les suivants : aziridinyle, azétidinyle, pyrrolidinyle, pipéridinyle, pipé-
razinyle, morpholinyle et thiomorpholinyle,

(v) HaO3P-, (vi) -G(Q)CHoCH,COOH ou (vii)-C(O)CH(NH){(CH,)4NHp) ou

b} dans lequel le précurseur de médicament est un composé dans lequel un groupe hydroxy est fonctio-
nalisé par un substituant de formule -CH(ROC{O)R g1 ou - CH(RgJOC(S)Ry g, dans lequel Ryg; est un
groupe du type Cy-Cg alkyle, halogéno-C4-Cg alkyle, C,-Cg alcoxy, benzyloxy, C,-Cg thioalcoxy, benzy!-
thio, halogéno-C,-Cg alcoxy ou halogénobenzyloxy et Ry est hydrogéne, C,-Cq alkyle, halogéno-C,-Cg
aliyle, C4-Cq alcoxycarbonyle, benzoxycarbonyle, aminocarbonyle, C,-Cg alkylaminocarbonyle ou di-(Cy-
Cg aliylamino)carbonyle.

Lhilisation d'un composé selon une quelconque des revendications 1 & 11, pour fabriquer un médicament pour inhi-
ber la protéase de ViH chez un humain.

Utilisation d'un composé selon une quelconque des revendications 1 & 11, pour fabriguer un médicament pour inhi-
ber ViH chez un humain. .

Composition pharmaceutique pour inhiber la protéase de VIH comprenant un support pharmaceutique et une
quantité thérapeutiquement efficace d'un composé selon 'une quelconque des revendications 1 a 11.

Composé de formule :

4a

dans laquelle R, et Ry, sont choisis indépendamment parmi les suivants : phényle, thiazolyle et oxazolyle dans
lequel le cycle phényle, thiazolyle ou oxazolyle est non substitué ou substitué avec un substituant choisi parmi les
suivanis

(i) halogéno, {ii) C1-Cg alkyle, (iii) hydraxy, (iv) C,-Cg alcoxy, (v) benzylaxy, (vi) C4-Cg thioalcoxy et {vii) benzyithio ;
et

R* est un groupe du type C4-Cg alkyle, phényle, phényle halogéno-substitué, phenyle dihalogéno-substitué, phé-
nyle C4-Cg alcaxy-substitué, phényle benzyloxy-substitué, phényle C,-Cg alkyl-substitué, phényle bis-trifluoromé-
thyl-substitué ou naphtyle ; ou un sel d'addition d'acide de celui-ci.

Composé selon la revendication 15, dans lequel R4 et Ry, sont phényle et R* est phényle.
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17. Composé de formule :

18.

19.

dans laqualle R4 et Ry, sont choisis indépandamment parmi les suivants : phényle, thiazolyle et oxazolyle dans
lequel le cycle de type phényle, thiazolyle ou oxazolyle est non substitué ou substitué avec un substituant choisi
parmi les suivants :

(i) halogéno, i) C,-Cg alkyle, (iii} hydroxy, (iv) C1-Cs alcoxy, (v) benzylaxy, (vi) C4-Cg thioalcoxy et {vii) benzyithio ;
et

R* est un groupe du type C;-Cg alkyle, phényle, phényle halogéno-substitué, phényle dihalogéno-substitué, pheé-
nyle C,-Cg alcoxy-substitué, phényle benzyloxy-substitué, phényle C,-Cg alkyi-substitué, phényle bis-trifluoromeé-
thyl-substitué ou naphtyls ; ou un sel d’addition d'acide de celui-ci.

Composé selon la revendication 17, dans lequel R, et Ry, sont un groupe phényle et R* est un groupe phényle.

Procédé de préparation d'un composé selon 'une quelconque des revendications 1 & 11 comprenant (a) la réaction
d'un composé de formule

X Ria 0 Rg
YT
Y
Ry H

dans laqueile Ry, Raa, Rg, Ry, X et Y sont tels gue définis ici avec un composé de formuie

@ AL
R1 n Z

N~ TCO,H

H

ou un dérivé d'ester activé de celui-ci, ol n, Ry, Ry, Z et Ry sant tels que définis ici ; cu (b) 'acylation d'un compaosé
de formule :
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R, 0O Ry T‘ X R4a
A, A
Rl n Z IT ) NHZ
(8]
H R4 Y

dans laquelle n, Ry, Ro, R3, Ry Ry, X et Y sont tels que définis ici avec un composé de formule
(Re)(R7)CHOC{O)OL. dans laquelle L est un groupe activant pour la réaction d'acylation et dans laquelle Ry est et
R; sont tels que définis ici.

Procédé de préparation d'un composé de formule ;
Rao R
HpN = /I'k )\
2 \= N 0
~ | ~

dans laquelle R, st Ry, sont choisis indépendamment parmi les groupes du type phényle, thiazolyle et oxazolyle
oll le cycle phényle, thiazolyle ou oxazolyle est non substitué ou substitué avec un substituant choisi parmi les sui-
vants :

{i) halogéno, (i) C4-Cg alkyle, {iii} hydroxy, (iv) C1-Cs alcoxy, (v} benzyloxy, {vi) C,-Cg thioalcoxy et (vii) benzylthio ;

Rg est l'atome d'hydrogéne ou un groupe C4-Cg alkyle ; et

Ry est un groupe du type thiazolyle, oxazolyle, isoxazolyle ou isothiazolyle dans lequel le cycle thiazolyle, oxa-
zalyle, isoxazolyle ou isothiazolyle est non substitué ou substitué par un groupe C4-Cg alkyle ; ou un sel d'addi-
tion d'acide de celui-ci, comprenant (a) la réaction d'un composé de formule :

OH _/R4a
HAN =
2 )\/\
\é NH,
/
R4a
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ol R* est un groupe du type phényls, phényle halogéno-substitué, phényle dihalogénosubstitué, phényle C;-
Cg alcaxy-substitué, phénylbenzyloxy-substitué, phényle C,-Cg alkyl-substitué, phényle bis-triflucrométhyl-
substitué, naphtyle ou C,-Cg alkyle, R est un groupe C,-Cg alkyle et R*** est un groupe halogéno, puis (b)
l'acylation du produit de I'étape (a) avec un composé de formule (Rg)(R7)CHOC(O)OL dans laquelie L est un
groupe activant pour la réaction d'acylation et dans laquelle Ry est et R; sont tels que définis ci-dessus.

21. Procédé selon la revendication 20 dans laquelle R, et Ry, sont des groupes phényle et R* est un groupe phényle

ou R** est un groupe isopropyle.

22. Procédé pour la préparation d'un composé de formule :

dans laquelle R est un groupe thiazolyle monosubstitué, oxazolyle monosubstitué, isoxazolyle monosubstitué ou
isothiazolyle monosubstitué dans lequel le substituant est choisi parmi les suivants : (i) Cy-Cg alkyle, (i) Co-Cs
alcényle, (jii) C3-C; cycioslkyte, (iv) C3-Cy cycloalkyl-C4-Cg alkyle, (v} C5-Cy-cycloalcényle, (vi) Cs-Cy cycloalcényl-
C4-C; alkyle, (vii} hétérocyclique dans lequel le groupe hétérocyclique est choisi parmi les suivants : aziridinyle,
azétidinyle, pyrrolidinyle, pipéridinyle, pipérazinyle, morpholinyle, thiomorpholinyle, thiazolyle, oxazolyle, isoxazo-
lyle, isothiazolyle, pyridinyle, pyrimidinyie, pyridazinyle et pyrazinyle et dans lequel le groupe hétérocyclique est non
substitué ou substitué avec un substituant choisi parmi les suivants : halogéno, C4-Cg alkyle, hydroxy, C1-Cg alcoxy,
benzyloxy, C4-Cg thioalcaxy et benzyithio,

{vii) (hétérocyclique)-C,-Cy alkyle dans lequel le groupe hétérocylique est tel que défini ci-dessus, (ix) C4-Cg
alcoxy-C-Cg, alkyle, (x) benzyloxy-C,-Cg alkyle, {xi) C,-Cg thioalcoxy-C,-Cg alkyle, {xii) banzylthio-C,-Cg alkyle,
{xiii) C4-Cg alkylamino, (xiv) di-(C4-Cg alkyl)amino, (xv) phényle dans lequel le cycle phényle est non substitué ou
substitué avec un substituant choisi parmi les suivants : halogéno, C-Cg alkyle, hydroxy, C-Cy-alcoxy, benzyloxy,
C4-Cg thioalcoxy et benzylthio, (xvi} phényl-C,-Cg alkyle dans lequel le cycle phényle est non substitué ou substi-
tué comme défini ci-dessus,

{xvii) di-{C-Cg-alkyl)amino-C;-Cg alkyle, {xviii) C4-Cg alcoxy, (xix) benzyloxy, (xx} C,-Cg thioalcoxy et (xx) benzyl-
thio ;

nest1,20u3l;

R: st l'atome d'hydrogéne cu un groupe Cy-Cg alkyle ;

Rg est un groupe Cy-Cg alityle ; et

R4 et Ry, sont choisis indépendamment parmi les suivants : phényle, thiazolyle et oxazolyle dans lequel le
cycle phényle, thiazotyle ou oxazolyle est non substitué ou substitué par un substituant cheisi parmi les sui-
vants :

(i) halogéne, (i) C4-Cg alkyle, (iii) hydroxy, (iv) C4-Cg alcoxy, {v) benzyloxy, (vi) C;-Cg thioalcoxy et (vii) benzyl-
thio ; ou d'un sel d'addition d'acide de celui-ci, comprenant (a) la réaction d'un composé de formule :

OH /R4a
2 \é NH2
~
R4

dans laquelle R, et Ry, sont tels que définis ci-dessus avec (i) R*B(OH)s, {ii) B{OR*")a, (i) B(R**"*)3 ou
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R#

00
B. .
A 2N
R* R*
(iv)

ol R* est un groupe du type phényle, phényle halogéno-substitué, phényle dihalogénosubstitué, phényle C,-
Cg alcoxy-substitué, phényle benzyloxy-substitué, phényle C4-Cg alkyl-substitué, phényle bis-trifluorométhyl-
substitus, naphtyle ou C4-Cg alkyle, R** est un groupe C,-Cg alkyle et R*** est un résidu halogéno, puis (b} la
réaction du produit de I'étape (a) avec un composé de formule :

H

ou d'un dérivé d'ester activité de celui-ci, ol Ry, Rz, Rs, Z et n sont tels que définis ci-dessus.

23, Procédé selon la revendication 22 dans lequel R4 et R4, sont des groupes phényle et R* est un groupe phényle et
R** est un groupe isopropyle.
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PUBLICATION NUMBER

PROPRIETOR (S)

EP0&674513

ABBOTT LABORATORIES, One Abbott Park Road, Abbott Park, Illinois
60064-3500, United States of America /

DATE

DATE

DATE

DATE

DATE

FILED

GRANTED

NEXT RENEWAL DUE

NOT IN FORCE

OF LAST RENEWAL

YEAR OF LAST RENEWAL

STATUS

*kk* END

16.12.1983 7
25.09.1996 /

16.12.1897

oo

PATENT IN FORCE /
OF REPORT ****

1




